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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
dbenepaibHOM 00pa3zoBaTENBHOM MTporpamMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM 00pa3oBaTEILHOM
cragmapre COO, ¢ yuérom KoHmenumm mnpenomaBaHusi y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypoOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealumzyeMoe B YCIOBUAX JIu(dPEepeHIIMPOBAHHOTO,
npo@uIbHOrO OOy4YeHHUs, MPU3BAHO OOecHeunTh O00IIEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaldyd UX K OBICTPO MEHSIOUIUMCS YCJIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 MPHUOPUTETHBIX AUCIUILIUH.

B mporpaMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NoApOOHYI0O  HWHTEPIpPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHWW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoW oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU TIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KOTopas npeaycMaTpuBaeT
OTpeNIeJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHMUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHUs Y4eOHOro MaTepualia, KOJIMYECTBEHHBIX U KAaYECTBEHHBIX €ro
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPIKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTeNbHBIX JOCTHXKEHHM OOydJaromuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO N3YUCHUS XUMUH:

e YCTaHABIWBACT WHBAPUAHTHOE MPEAMETHOE COJEp)KaHHE, 005S3aTeIbHOE
I U3y4eHUs B paMKaxX OTIEJIbHBIX Mpoduiei, mnpeaycMaTpuBaeT



pacnpeneneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

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

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTHUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIeH U 3a/lay U3ydeHUsl MpeameTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTEPUCTHUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yu4eOHO-TI0O3HABATENbHbIX  JACMCTBUI  OOydarolerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOY4YE€HMEM XUMHUUM Ha YPOBHE OCHOBHOIO OOLIEro
oOpa3oBaHusl. 3a IpeeaMH YCTaHOBJIEHHON MPOTrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCsl BOZMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAPABICHUEM KOHKPETHOTO MPOQPUIIs O0ydEHHS.

B coorBercTtBUM € KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
mudepeHIupoBaHHOTO OO0yUYEHMsI Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO W3Y4YEHUsI HaNpaBieH Ha pealn3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOMIUM 3TAIOM NOJIYYEHHS] XUMUYECKOT0 00pa30oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHANBbHOTO 00pa30BaHus.
B sroli cBsi3M n3ydeHue npeaMeTa « XUuMHs) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA
pacliMpeHre M YIUIyOJIEHHE TEOPETUYECKOM U MPaKkTUYECKOM MOATOTOBKU
oOy4JaronMxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPMIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCIEAYIOIEro MOJMYYeHHs] XHMHUYECKOro oOpa3oBaHUS B
opranm3anusx mnpodeccuoHanpHOoro obpasoBanus. Hapsgy ¢ »TuMm, B cBeTe
tpeboBannit ®PI'OC COO Kk miaaHUpyeMbIM pe3ylbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPETHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPEAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3324 BOCIUTAHUSA U COLUAIBHOIO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIECHHTEIUICKTYaTIbHBIX
YMEHHUM, YMEHHH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKTep.



CocTaBngomuMu npeaMera «XUMUsS» Ha YPOBHE YriayOJIEHHOTO M3y4deHUs
ABIAIOTCA  YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxkenust ®I'OC COO o paznnuusix 6a30BOro M yriy0aéHHOro ypoBHen
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJY4YaeT ONpeleiIEHHOE TEOPETUYECKOE JONOJIHEHHUE, IO3BOJIAIOIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€HHOM ypOBHE HM3YYEHHs MpeAMeTa oOecreueHa BO3MOXXHOCTH
3HAYUTENILHOTO YBEJIMYEHUsI 00bEMA 3HAHUHM O XUMUUECKHUX 2JIEMEHTAX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIriayOIeHUs PeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOHM CBS3M W 3aKOHOMEPHOCTSX THPOTEKAHMS PpPEAKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3ydyenne nepuoanyueckoro 3akoHa U llepuoanyueckod CUCTEMBl XUMHYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
PHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUNOB peakUud AOMOIHSIETCS
(GopMUpOBaHHEM TMPEACTABICHUM 00 JIIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH MIPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN Yyaensercs ocoloe
BHHMaHKE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIep KaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OIpeeaEHHOro npoduiis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUN)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 60ab110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI yueOHOro Matepuana rno oomei xumuu. [Ipu n3ydenun npeamera
B JIaHHOM CJIy4ae akKUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABICHNS O CTPOEHUHU BEIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
ouonornyeckoro npoduist OONBLINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTB JiJIst 00J1€€ 00CTOSITENIbHOTO



pPacCMOTPEHHUsI XUMHYECKOW OpraHu3alny KIETKA KaKk OMOJOrMYECKOM CHUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K HIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KakK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE U CBOMCTBAX MPEACTaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB
CIIy’)KaT OCHOBOM Ul M3Y4E€HMs CYIIHOCTH HPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
MUILEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHBIX
3HaHUU H3ydeHHEe MpenMera «XHUMHs» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NpeaMeTb», «MartemaTuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamMeTa « XuMus» Ha yriryOJI€HHOM ypOBHE TaKxke,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. Pemenne 3Toi 3ana4m Ha
yIIyONEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMPEeAroiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPENCTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUU NPUPOJBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiid B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpoOlseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palHUOHAIBHOIO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl YE€IOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHAAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAaHWS XMUMHUYECKHX PEaKUUl, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX MPUHLIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUS
KJIFOUEBBIX M€ U TPOOJIEM COBPEMEHHOW XUMHUH, JJI OOBIACHEHUS U



MIPOTHO3UPOBAHUS SIBICHUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHHS,
aHaIM3a U OIICHKHU C TTO3UIIMKA SKOJIOTHYECKONW 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JI€ATEILHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOAaX MO3HAHMS, HEOOXOIMMBIX
JUISL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHHUS XWMHUYECKHX SBJICHHM, HMMEIOINIMX MECTO B NPHUpOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HH.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIHUNA TETOCTHON CHCTEMBI CPETHEro OOIIero oO0pa3oBaHUs NPH H3YYCHUHU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOECXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHUSA
0011IeueTI0OBEYECKUX 1IEHHOCTEH;

e pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYATBHBIX M TBOPUYCCKUX
crocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHHE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HHU;

e (opmMupoBaHME YMEHMI W HABBIKOB Pa3yMHOTO MPUPOIOIOIH30BAHNUSA,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYpPHhI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AE€ATEIHLHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX JJI U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero ooiiero oopa3oBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
Mexanu3Mbl  00pa30oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBII M JOHOPHO-
aKLENTOpHbINM). TUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl H30MEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 2P HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3P PEeKThI).

[IpeacraBnenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. lloHarue o
dbyHkunoHaasHOM rpymme. ['omonorus. 'omonoruueckue psiapl. CucremaTuieckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB W HX MPEBpAICHUN:
O3HAaKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUu (TUIaBJICHUE,
OoOyIfiMBaHWE M TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpPU3aLINH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. lIpencrasinenne o
MEXAHU3ME PEAKINN PAJUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIMKJIONPOIAH, HUKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HUKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHE MOJICKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsi3u. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUuu IPUCOCIUHEHHUS, 3aMEILICHUS B O-IOJOKEHUE IIPU JBOMHOW CBSI3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOJyYCHUSI U IPUMEHEHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoOB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI U XUMUYECKHUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoObl MOTyYeHUS U IPUMEHEHUE aJTKauEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, SP-
ruOpuau3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMHU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CIIOCOOBI MOJYyYEHUSI U TPUMEHEHUE
AJIKWHOB.

ApomaTudeckue YriieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHW NPUCOECIUHEHUS, OKHUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKWIbHBIX PaTUKaIOB, KapOOKCHIILHOM,
TUAPOKCUIIBHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoO0eHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoayKTsl ero nepepaborku. CrocooOs! nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOJOPOAOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wWIENOYHA. B3auMoOaelCTBHE TUTAJIOTCHAIIKAHOB C MAarHueM M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpAIllCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YTIEBOAOPOJOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeyMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriepojia ¥ BOAOPO/1a B OPraHMYECKUX BEUIECTBAX, OJYUCHHUE ITUIICHA U U3yYEHUE
€ro CBOMCTB, O3HaKomyeHUE C¢ koyuekiusaMu «Hedts» u «Yromby, ¢ odpasmamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. CTpoeHHWEe MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHoida). ['oMonorumdeckuit psan, obmas QopMyna, H30MepHs,
HOMEHKJIaTypa u  kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIAaMU CIIUPTOB.
XWMHUYECKME CBOMCTBA: pEAaKIMU 3aMEIIECHUs, JEruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOTy4YeHUs M TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUS], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIIMsl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CriocoObl MOTy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THAPOKCOTPYHNIBI H
oenzonpHOrO sigpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XHMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06blI osryueHust U npuMeHeHue gperomna. GenonpopmaabaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nuecKue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUN PUCOETUHEHUS.
OxkucieHue anbJIeTUI0B, KAYECTBEHHBbIC peakluu Ha aibaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus v HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BomOpoAHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKALNU, PEAKIMU C Y4acCTHEM YTIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCIoThl. CrIoCOOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEPHUS H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. CTpoeHue, pU3nYecKue 1 XUMUUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HETpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukamms yrieBogoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOKMCTBA IITOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHOMN
rpynn, COUPTOBOE W MOJIOUHOKHCIIOE OposkeHue. IIpuMeHeHue TIIIOKO3bI, €€
3HAYECHUE B KU3HEAECATEIbHOCTH Opranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaroe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxmad,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAs Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIN3, MOJyyeHUe 3PUpoB LeToa03bl. [lonsTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE ATUJIOBOTO CIHMPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(ll)), peakus romutepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBAa pacTBOpa YKCYCHOW KHUCJOTHI, B3aUMOEICTBUE
pacTBopa rioko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel u  (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxkale OPraHnvecKne coeJuHeHUsl.

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kimaccudukarys aMuHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHUs, HOMEGHKJIATypa U (hU3NYeCcKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuyeckoro psigaa. CTpoeHUe aHWJIMHA.
B3aumHoe BiMsHHE Tpynm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwIMHA. KauecTBeHHbIE peakuuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHoB. [lojydeHue aHWIMHA W3
HUTPOOEH30a.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPeACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAuN, OOpa3oBaHWE TENTUIHOM CBS3H.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
pacTBopeHHue OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HArpeBaHWH, I[BETHHIC
peakiuu Ha OCJIKH, pCEIICHHE OKCICPUMEHTAJIbHBIX 3aJa4 II0 TeMaMm
«A30TCcoaepKalIre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYEeCKUX
COCIMHEHUI.

BricokoMoJIeKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIUMEPU3AIUH, CPEIIHSIST MOJIEKYIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MTOJIMMEPHU3ALMS Y TTOJIMKOHEHCALINS.

[TomumepHble wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMdTUIICHTEpePTaNar). Y THiIU3aIus U nepepadoTKa M1acTuKa.

DnacToMepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKu
(OyTamueHOBBIN, XJIOPOIIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (Teduion, KeBJap,
AIIEKTPOIPOBOIAILME OJMMEPBI, OMOpa3iaraeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(b opMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (OpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKUX CBOWCTB MJIM CIIOCOOOB IOJYYEHUS, ONPEICICHUE 10U
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3ZMOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IOHATUN, MPUHATBIX B OTHEJIBHBIX IpEAMETaX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJECHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKUd YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTEepOTPO(PHBIA THUIT MUTAHUSA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, JKUPBI, HYKJICUHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpadusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: NHUILEBbIE NPOAYKThI, OCHOBBI PAaUMOHAIBLHOIO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH H
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJIEKTPOHHBIC KOH(MUTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XUMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANUECKOTO 3akoHa U lleprmonnueckoil cUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIECTB 110 TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa [[.1. MeHaeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAaf,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTrUs U JJIUHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJIEHTHOW CBA3U. KpaTHeie cBszu. BogoponHas —CBA3b.
MexmoneKyIsspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHNX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUU.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstne o nucnepcHbix cucremax. Mctuauble pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLIEHHBIE PACTBOPHI, paCTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4eCKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUSI MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MpPEBpalllCHUs
DHEPTUU TIPU XUMHYECKUX peakmusiX. TermnoBbie 3Q(PEKTh XUMUUECKHX PEaKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpATHUMBIC peaKIuu. XUMHU4YecKoe paBHoBecue. KoHncTanTa
XUMHYECKOT0 paBHOBeCcHUS. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTENb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHUE TNEPOKCUAAa BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBI0 WHAWKATOPOB, U3YUYEHUE BIIMSIHUSA PAa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTawioB B [lepuoanyeckoi cucteMe XuMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, gusnueckre M XUMHUUYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHbBIE CBOMCTBA. [ npuibl. TomMBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3NYECKUE |
XMMHUYECKUE CBOMCTBA. [ 'asloreHOBOAOpOAbI. BaxkHeuIe KUCI0OpOaCOaEpKAIINE
COCIMHEHUs rajgoreHoB. JlabopaTopHble M MPOMBIIIICHHBIE CIIOCOOBI MOJYyYCHUS
rajgoreHoB. [[puymeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
KUCI0poaa. PU3nyecKkue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TONY4YCHHS, (PUIHUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepoi(1V), oxcua
cepsi(V1). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU .

A3zor. Haxoxnenue B mpupojie, CHocoObl MNOMy4YeHUs, (Qundyeckue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHenune azoTta
U €r0 COeIMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupojie, CIOCOOBbl MONy4YeHUs, (U3UUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
ya0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpUpoje. AJUIOTPONHBIE  MOJIUDPHUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA MPOCTHIX BEIHIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NUECKHE U
xumuyeckue cporictBa. Oxcun kpeMuusi(1V), KpemHHEBash KHUCIIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxxenne MetaioB B [lepuoandeckoi cuCTEME XUMHYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrue
dbusndeckue cBoWcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAZl  HampspkeHu  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAIITYPIHUS, MMUPOMETAIITYPTHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Oo6mas xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE IPOCTHIX BEUIECTB U UX COCAUHEHUN.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBIX BEIIECTB M HX COECAUHEHUH.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUS.

AJroMuHU: nosydeHue, (pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BeIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucThka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne xpoma.

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

@u3NuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuasl u conu xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHne xKenesa u
€ro CILIaBOB.

Ou3nyecKne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSTUHEHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA U TUJIPOKCHUJIA IIMHKA, TUIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
[IAHKA U €TI0 COeINHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Yy4YEHHE KOJUIeKIMU «MeTtaiulbl M CIUIaBbD», B3aUMOJICWCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METaJIOB, B3aUMOJEHCTBUE THAPOKCUIOB aJIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorensy, «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYUBOTO pa3BUTHA dyenoBedecTBa. [loHsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanus. Hayunsie
MPUHIUIBI OPTaHU3ALUN XUMHUYECKOTO MPOU3BOACTBA. [IpoMblliyieHHbIE CITOCOOBI
MOJTYYEHUs] BaXKHEUIIMX BEIICCTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBbIIIIEHHBIE CIOCOOBI MOTYYEHNS METAIIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecTieueHUN YHEPTETUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUU B pa3BUTUHA MEAUIUHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC J00aBKu. Poib xumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmetrnueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30IacCHOr0 UCIIOIb30BAHUS MMPENAPATOB OBITOBOM XMMUU B MOBCETHEBHOM KU3HHU.

XuMusl B CTPOUTEIBCTBE: BXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4eckrue U MUHEpaJIbHbIE YI0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t anekTpoHuKy. HaHoTexHONMOTMA.

Pacuérurle 3amaun.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BENIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
MpUMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CITU OJHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOJM U MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JM BIXO/1a MPOIYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed u
HEOpPraHU4ecKoM XuMHM B 11 Kilacce oCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHusl, 3aKOH, aHAJIM3, CUHTE3, KJIacCuPUKalus, MepuoIUIHOCTh, HAOIIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboIM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
pecypchl.

TexHoNorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJUTYPIHsi, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTb, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD  OTPAKaIOT
c(hOpPMHUPOBAHHOCTh OITBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOU JESITEIHHOCTH
oOy4Jaromnmxcs B MPOLecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3IAHUN YUEOHBIX
MPOEKTOB, PEIICHUU YYECOHBIX U MO3HABATEIBHBIX 33/1a4, BBIOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W MPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYa YYEHBIX U MTPAKTUKOB;

MHTEPECA U IT03HABATEIBHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBAPHIICH C
MO3UIINHA HPABCTBEHHBIX W TPABOBBIX HOPM M C YU4ETOM OCO3HAHUS TOCIEACTBUIN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl 1LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3710POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOro OOpallleHusi C BeHIeCTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHBHOTO M  KOJUJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM MW APYrUX BHJAX
NEeSTEeIbHOCTH;

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

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTro poja, B TOM
YHUCJIC Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYNY, JIOISIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJTbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur M peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH II€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3€MIIE;

MOHUMAaHUsS TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COITUATBHOU CPEJIbL;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOTH30BAHNS;



AKTUBHOTO HENPUATHS JNEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATOMPHUITHBIE 3KOJIOTHUYECKUE
NOCJIECTBUS MPEANPUHUMAEMBIX ACHCTBUN U NPEIOTBPAILATH UX;

HAJIM4HsI PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIBHOW, KOMMYHHMKATHBHOM M COLMAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJIOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMS €€ poJlu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBlICHNUs 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOU
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JJaHUU
HOBOW 0a3bl MaTepUalbHON KyJIbTYypbl, B pELIEHUU TJ0O0ANbHBIX MPOOIEM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacCHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIEYEHHH YCIOBUUI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKAO0T0 YjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHA CYIIHOCTH METOJOB
MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIETr0 MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJIbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XHUMHUYECKHWE 3HAHUS IS
perieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEphIBHOMY  OOpa30BaHHUIO |
caMo00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSAMH;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziuuHbIX chepax nmpodeccruoHaIbHOM
NEATEIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTanpeaMeTHbIe pe3yJbTaThl OCBOSHHUS MPOrPaMMBI 10 XMMHUU Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIe U1  (OPMUPOBAHHUS  MHPOBO33PEHHUS  OOydaIONIUXCS
MEKTUCIMIIMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEIM(PHUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwsi, BEIIECTBO, SHEPIHsl, SBJICHHUE,
IPOIECC, CHCTeMa, HayYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICI0OBaHKE, HAOI0ICHUE, U3MEPECHUE, SKCIICPUMEHT U JAPYTHE);

YHUBEpCaJIbHbIC yucOHbIC NIeHCTBHs (ITO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COIUATILHON KOMIIETECHITUN 00YyJarOITXCs;
CIOCOOHOCTD OOyJarOIIIXCS WCITI0JIB30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHre JeCTBUS:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesiATh IENM JIEATEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU TMOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJI30BaTh COOTBETCTBYIOIINE IMOHITHS I OOBSICHEHHS OTISIbHBIX (PAaKTOB 1
SIBIICHUI;

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

YCTAHABJIMBATh MPUYMHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXXJCHUS (MHAYKTUBHbBIC, JEIYKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BEIBATH MOJICIIBHBIC TIPEACTABICHNS — XUMHUCCKUIN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOM peaKIuu
— MpPU pElIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3a/iad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX NMPU3HAKOB
W3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATENBHO MPOTHO3UPOBATh €r0 pe3yNbTaT, (OopMyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POJAEIaHHON paldoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBLHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpManuu (HaAy4yHO-
NOMyJsipHasl JUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPABOYHBIE MOCOOUS,
pecypcol MHTEpHeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOpM
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAUMOW [Jisi BBINOJHEHUS YYEOHBIX 3aaay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMANbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKu, T1arpaMmbl, TAOJIULBI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uHbOpMaIel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUATIOTa WU/UTN
JUCKYCCHH, BBICKA3bIBATh UIeH, OPMYIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C TIPE3CHTAIMEH pe3yJIbTaTOB IMO3HABATEIHHOU JCSATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHpPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, Ompezensds €€ Lelu W 3a7add, KOHTPOJIMPOBAaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3aJ7ay, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha ypOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIOYAIOT ClieuupruuecKue as
y4eOHOTO mpeaMera « XuMHUs HaydHbIe 3HAHUS, YMEHUSI U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HAaHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEATIbHBIX JKU3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEW. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMS Kypca «OpraHuyeckass XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHUH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 0OECIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuu, B obecrieueHnn palOHAILHOTO
IPUPOOTIOIH30BaHNs, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpPbI
YEJIOBEKa, a TAKKE IKOJIOTHUESCKH 00OCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATUSI — XUMUUECKUN DJIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKeNeT, (GYHKIIMOHAbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHUS], MOHOMED, MOJIUMED,
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
W TpEeBpalleHUs] DHEPrUM TMPH XUMUYECKUX PpEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaX XHUMHUYECKUX pEeakIui, TEePMOJUHAMHUYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX IPOTEKAHMS, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u Il pona);
(bakToJOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEeATEIIbHOCTH YEJIOBEKA, OOIIMX HAYUHBIX MPUHIIMIAX XUMHAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATbUX B3aWMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIUE IMOHSTHUS TPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX M CKEJIETHBIX) (hOPMYJT OpraHUIECKUX
BEIIIECTB;

COCTaBJISATh YPaBHEHHS XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUN;



U3rOTABIMBATh MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIS WILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUMU: YCTAaHABIMBATh MPHUHAICKHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpeACIIEHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb MM Ha3BaHUA II0 CHUCTEMaTUYECKON
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHWS AJIA OTICIBbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHICH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKONb, (eHos, (QopManbIerull, aueTaiblerujl, aleToH, MypaBbHHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OINPEACNATh BHUJI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBaJE€HTHAas W HOHHAs CBS3b, G- U T-CBSI3b,
BOJIOPOJIHAS CBSI3b);

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

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NUECKHE
U XUMHYECKHE CBONCTBA THUIMYHBIX MPEACTABUTENCH pPa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, albJAECTUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX M CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOEIAWHEHUH U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, M- U  MOJIMCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKHX pEAKIUHA C HCMOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSIHUAS aTOMOB
¥ TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpMHPOBAHHOCTh YMEHHSI XapaKT€PU30BaTh UCTOYHUKHU YIJIEBOJIOPOIHOTO
CBIpbs (HEPTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €r0 EPepadOTKH U MPAKTUIECKOE
NpUMEHEHHE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJIECIMPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHUS NPUMEHSATHOCHOBHBIE OTIEPAllUU MBICIUTEIHHON
NESTENIbHOCTH — aHajJu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHE, CHCTEMaTU3aluIo,



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

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATHUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJyiee OCO3HAaHHOTO MOHMMAaHHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiaMm
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIHOJIb30BaHUEM (PU3UYECKUX BEIHYMH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PACUETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATh
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOTKOM BEIIECTB,
MCIIOJIb30BaThIIONYUYECHHbBIC 3HAHUS JIJISl TPUHATHS TPAMOTHBIX pelIeHU Tpo0jieM B
CUTYyalusX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeIleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynUpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJIOTHYECKHU 11€1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIHBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOTHON CPEJIbl U TOCTUXKEHUS €€ YCTOMYMBOTO Pa3BUTHSA,

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JICMUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBINLJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIEHHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HH(POpMAIIHIO, IepepadaTriBaTh €€ U UCIOJIH30BAThH B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XUMUS OTPaKaroT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABA€MOCTHU SIBJICHHUW NPHUPOJIbI, O MECT€ W 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECHEYEHUH PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YElIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TMPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIHNE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, IO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alis aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 deKT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU NIPU XUMHUUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XWMHYECKHUX SIBIICHHI; COBPEMEHHBIE MIPEACTABICHHS O CTPOEHUU
BEIIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUi, TEePMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax U JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEUIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIMUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIASIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEmIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOHW CBSI3M M TUIA KPUCTAJUTMYECKOW pPEMIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCU(DUIIMPOBATH: HEOPTAaHUIECKUE BEIIECTBA
M0 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(GEKTy peakiui, U3MEHEHHUIO CTeleHen
OKHCIICHUSI DJIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajau3zatopa H Apyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS KiIaccuPukamu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUYECKOTO 3akoHa [l
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckont  cucrembl .M.  MenneneeBa, uUCHONB3Ys  TOHATHSA
«IHEPreTUYECCKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanM», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHATH3aKOHOMEPHOCTH M3MEHEHHUSI CBONUCTB XMUMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJEHTHbIE BO3MOKHOCTH ATOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MIOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ITUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUuyd  TUAPOJIN3a;  PEaKuui
KOMITJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
U3MEHEHUSI CKOPOCTM XHUMHYECKOW PpEAaKIHUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JIeXKAIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JJIsI OOBSICHEHUS XUMHUYECKHX SIBJICHUH, HMMEIIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHHUS MaTePUAIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YyYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUs] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(MMeeT mpuMecH); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NIpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHUE Kau€CTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEILIECTB, ONpE/SICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YyYCHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertawiely u  «Hemeramisy) ¢
COOJII0JIEHMEM TpaBUil 0€30MacHOr0 OOpallleHHs C BEUIECTBAMU U JaOOPATOPHBIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJTb UCCIAEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme pe3yIbTaThl SKCIIEPUMEHTA, AaHATM3UPOBAThH M OIICHUBATHUX JOCTOBEPHOCT;

c(hOpMHPOBAHHOCTh YMEHUI: COOJI0OIATh TTpaBUIa TOJb30BAHUS XUMUYECKON
nocyiol W JabopaTopHBIM O00OpyAOBaHWEM, OOpalleHHus C BeEIIeCTBAMH B



COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIE€CO00pa3HOr0 TIOBEACHHS B OBITY W TPYIOBOU
JESITEIbHOCTH B LENSAX COXPAHEHHUSI CBOETO 3JI0POBbs, OKPYKAIOUIEH MPUPOIHOM
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3zarens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHYECKOW nH(OpMaLMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-Hay4dHas
JauTepaTypa, cpeAcTBa MaccoBor nHdopManuu, UHTEpHET U Apyrue), KpUTHUIECKU
aHAJTM3UPOBATBXUMUYECKYIO MH(OpMaIHio, epepadbaThiBaTheé U HUCIOJIb30BATHB
COOTBETCTBHH C IMOCTABJIECHHON Y4eOHOM 3a/1aueil.
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Hroro no paszneny 54
Paznen 3.Xumus u )Ku3Hb
31 MeToabl TO3HAHUS B XUMUAHU. XAMUS U 9
' KH3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

[NPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Ne Jlara nudpoBbie
Tema ypoka Kontpoabubie | IlpakTnyeckue op
n/n Bcero u3yyeHusi  oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
IIpenmer u 3HaYEHUE OPraHUYECKON
bubnuoreka [{OK
1 XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu 1 04.09.23
N https://m.edsoo.ru
OpraHMYECKUX COEAUHEHUN
DJNEKTPOHHOE CTPOEHUE aTOMa yIiiepojia

5 (oCHOBHOE M BO30YXKIEHHOE COCTOSIHHUS). 1 05.09.23 bubmmoreka [JOK
BanenTHble BO3MOKHOCTH aTroMa o https://m.edso0.ru
yriepoaa
XUMHUECKas CBsI3b B OPraHMYECKUX

3 COeMHEHUsIX. MexaHu3Mbl 00pa3oBaHus 1 06.09.73 bubmmnoreka HOK
KOBQJICHTHOH CBSI3H, CLIOCOOBI Pa3phiBa o https://m.edsoo.ru
CBsA3EH

4 Teopus cTpoeHHs OpraHMYECKUX 1 11.09.73 bubmuoreka [IOK
coenuHenuii A. M. Bytiepoa o https://m.edsoo.ru
Buas! uzomepun: CTpykTypHas,

5 IIPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE 1 12.09.23 bubmuoreka [IOK
3¢ }EeKTHI B MOJIEKYJIaX OPraHUIECKUX T https://m.eds00.ru
COEeTMHEHNN
[IpencraBnenue o KIaccUPUKAINA U

but6mmorekxa [IOK
6 cucTeMaTn4iecKast HOMEHKIaTypa 1 13.09.23

(IUPAC) opraHn4eckux BEIICCTB

https://m.edsoo.ru




7 Knaccudukanus peakiuii B 18.09.93 bubnmnoreka HOK
OPraHUYeCKOW XUMHUHU https://m.edso00.ru
8 CucremaTu3anys ¥ 00001IEHHE 3HAHUI 19.09.23 ﬁ;ﬁiﬁ;ﬁf;‘; i-[r(jK
1o TeMe S :
AJKaHBI: TOMOJIOTHYECKHH psifl, 001as bubnunorexa LIOK
9 dbopmysa, HOMEHKJIaTypa U U30Mepusl, 20.09.23 https://m.edsoo.ru
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYTT
10 ®dusryecKre U XMMUYECKHE CBOMCTBA 750923 ﬁg{iﬁ;‘;fg; :)_[r(aK
AJIIKaHOB e :
HaxoxaeHne ankaHoB B PUPOJIE. bu6nmorexa LIOK
11 CriocoObI mosTydeHus 1 IpUMEHEHNE 26.09.23 https://m.edsoo.ru
AJIKaHOB
Huknoankansl: oomas Gpopmyiia, Bbu6moreka [JOK
HOMEHKJIaTypa U U30Mepus, 0COOCHHOCTH https://m.edsoo.ru
12 . 27.09.23
CTPOCHUS 1 XUMUIECKHIX CBOICTB,
CIOCOOBI TOMYyYEHUS ¥ IPUMEHEHHE
Pemenne pacuérHbix 3a1a4 Ha bubmmnoreka HOK
OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI https://m.edsoo.ru
13 OpPTraHUYECKOI0 BEIIECTBA 10 MACCOBBIM 02.10.23
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJIAIIUX B
ero coctaB. Cucremaruzauus u
000011IeHrEe 3HAHUH I10 TEME
AJIKEHBI: TOMOJIOTHYECKHH psif, oO1as bu6muoreka [JOK
14 dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1 03.10.23 https://m.edso00.ru

MMPOCTPAHCTBEHHOC CTPOCHUEC MOJICKYJI.




CtpyKTypHas ¥ LIUC-TPAHC-U30MEPHUS
AJIKEHOB

duznueckre 1 XUMUYECKHE CBOMCTBA

bubnunoreka LIOK

15 04.10.23 .

ankeHoB. [IpaBuino MapkoBHMKOBa https://m.edsoo.ru
16 CrocoObl TIONTy4eH s ¥ IPUMEHEHNE 09.10.23 Bubmuorexa IIOK

ATTKEHOB Y https://m.edsoo.ru

[TpakTiueckast pabota Ne 1 mo teme bubnnorexa [JOK
17 "TTomydeHue 3TUIICHA U U3YYEHUE €T 10.10.23 https://m.edsoo.ru

CBOMCTB"

Pemenune pacu€tHbIX 3a1a4 Ha bu6nmorexa LIOK
18 orpezeieHue MOJIEKYIIpHON (HOpMYIIbI 11.10.23 https://m.edsoo.ru

OpPTraHUYeCcKOTO BEUIeCcTBa

AJKaueHbl: CONPsHKEHHBIE, bubnunoreka LIOK
19 U30JIMPOBAHHbIC, KYMYJIHPOBAHHBIE. 16.10.23 | https://m.edsoo.ru

Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS

XuUMHUYECKHE CBOMCTBA COMPSIKEHHBIX Bu6moreka [IOK
20 EHOB 17.10.23 | https://m.edsoo.ru

CriocoObI MoTyueHust ¥ TIPUMEHEHHE bubmiorexa [IOK
21 AMKATHCHOB 18.10.23 | https://m.edsoo.ru

AJIKUHBI: TOMOJIOTHYECKHH psifl, o01as bu6nunorexa LIOK
99 dbopMyIna, HOMEHKIATypa, SJEKTPOHHOE U 53.10.23 https://m.edsoo.ru

MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL, o

(bu3HIeCcKre CBONCTBA

but6mmorekxa [IOK

23 XHUMHYECKHE CBONCTBA aJTKMHOB 24.10.23 https://m.edso0.ru




KauecTBeHHbIE peaklIiy Ha TPOMHYIO

bu6nunorexa LIOK

24 25.10.23 .
CBA3D https://m.edsoo.ru
o5 Crioco0Bl TOTyYCHUS ¥ IPUMEHEHHE 06.11.23 Bubmmorexa LHOK
ATTKHHOB A https://m.eds00.ru
26 Pelenue 3a1a4: pacuéThl 10 yPaBHEHHIO 071123 Bubnmoreka [OK
XHUMHUECKOH peakiuu et https://m.edsoo.ru
27 CucreMarusanus 1 00001eHre 3HAHUH 08.11.23 bu6mnuorexa [HOK
110 TeMe Ll https://m.edsoo.ru
ApeHbl: TOMOJIOTUYECKUH PsiJl, 00111ast Bbu6motreka [JOK
dbopMyIa, HOMEHKIIATypa. DIIEKTPOHHOE 1 https://m.edsoo.ru
28 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI 13.11.23
OCH30J1a ¥ TOTYyoJIa, NX (PU3HUECKUC
CBOICTBA
29 XHMMHYECKHE CBONCTBA aPEHOB: PEAKIHH 141123 Bu6moreka [IOK
3aMeIIeHus S https://m.edsoo.ru
XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU bubmuoreka [IOK
30 MIPUCOEIUHEHHUS], OKHCIIEHUE TOMOJIOTOB 15.11.23 https://m.edsoo.ru
OeHzomna
31 OCOOEHHOCTH XUMHUYECKUX CBOWCTB 501123 But6morexa [IOK
cTHpOTNa Ll https://m.edsoo.ru
Pemenue pacu€THbIx 3a/1a4 Ha bubnuoteka [JOK
32 OTIpeieIeHNE MOJIEKYIISIPHON (OPMYIIBI 21.11.23 https://m.edso0o.ru

OpTraHU4YC€CKOIro BEIICCTBA




CriocoObI nostyueHus 1 IPUMEHEHNE

bu6nunorexa LIOK

33 22.11.23 .
apeHoB https://m.edsoo.ru
[eHeTHYECKas CBSI3b MEXKY PA3INYHBIMH Bubmuorexa IIOK
34 27.11.23 https://m.edsoo.ru
KJIaccaM¥ YTJICBOJIOPOIOB
Pacuétsl Mo ypaBHEHUSIM XUMUYECKHUX bubmuorexa [JOK
35 peaknuii. CuctemaTusanus 1 00001IeHre 28.11.23 https://m.edsoo.ru
3HAHUU MO TeMe
36 [Ipupoausiii ra3. [lonyrHsie HepTIHBIE 99.11.23 Butmorexa [HOK
- s https://m.edsoo.ru
37 KaMeHHBI# yrojib ¥ IPOIYKTHI €10 04.12.23 Bubmuorexa IIOK
nepepaboTKu Ll https://m.edsoo0.ru
Hedtp 1 criocoOsI e€ nmepepaboTKH. Bbu6mmotreka [JOK
38 ITpumeHeHue MPOAYKTOB MepepadoTKu 05.12.23 | https://m.edsoo.ru
He(TH
[eHeTHYECKast CBA3b MEXKILY Pa3IHUHBIMU bubmiorexa [IOK
39 06.12.23 | https://m.edsoo.ru
KJIAaCCaMH YTJIEBOJOPOIOB S :
["anoreHonpon3BOAHBIE YTIIEBOAOPOIOB: bubnmnorexa [JOK
40 JJIEKTPOHHOE CTPOEHUE; pEaKLUU 11.12.23 https://m.edsoo.ru
3aMelleHus TajoreHa
JleiicTBue 1Ienoyen Ha bubnuoreka [{OK
41 rajoreHnpousBoAHbIe. Bzaumopeiicteue 12.12.23 https://m.edsoo.ru
JUTAJIOTEHAIKAHOB ¢ MAarHUEM W ITUHKOM
CucremaTu3zanus 1 0000IIeHUEe 3HAHUH bubmmorexa LHOK
42 13.13.23

o pazneny "Yriaeroaopoas"”

https://m.edsoo.ru




KonTtponbHas pabora o Teme

bu6nunorexa LIOK

43 "V reBof0poTH" 18.12.23  hitps://m.edsoo.ru
IIpenenbHble OAHOATOMHBIE CIIUPTHI: Bu6muotexa [JOK
TOMOJIOTHYECKUH psif, oOmmas popmyna, https://m.edsoo.ru

44 CTPOCHHE MOJICKYJI, HU30MEPHS, 19.12.23
HOMEHKJIaTypa, KJaccudukanus,
¢dusnyeckue cBoiicTBa

45 XHUMHYECKHE CBOMCTBA MPEAEIbHBIX 20.12.23 bubmorexa IIOK
OJIHOATOMHBIX CITUPTOB Bt https://m.edso00.ru

46 Crioco0bl OTyYEHUS U TPUMEHEHHE 55 1223 bubmoreka [IOK
OJIHOATOMHBIX CITHPTOR Ll https://m.edsoo.ru
[IpocTeie 3¢hupbl: HOMEHKIATYpa U Bbu6mmotreka [JOK

47 U30MepHsi, 0COOCHHOCTH (PU3UIECKUX U 26.12.23 https://m.edsoo.ru
XUMUYECKHUX CBOMCTB
MHoOroaTOMHbIE€ CIIUPTHI: STUIICHTIIMKOJIb bubmmnoreka HOK

48 U TJIMLEPUH, UX (U3HUYECKUE U 27.12.23 https://m.edsoo.ru
XMMHYECKUE CBONCTBA

49 Crioco0bl MONyYeHUs U MPUMEHEHHE 09.01.24 bubnmoreka IOK
MHOTOATOMHBIX CIIUPTOB o https://m.eds00.ru

50 DeHOI: CTPOEHHE MOJIEKYITBI, (PU3UUECKHE 10.01.24 bubnmoreka IOK
cBoiicTBa. TOKCHUHOCTH (eHoa o https://m.edsoo.ru

but6mmorekxa [IOK

51 XuMuyeckue cBoicTBa (heHona 15.01.24

https://m.edsoo.ru




CriocoObI nostyueHus 1 IPUMEHEHNE

bu6nunorexa LIOK

52 deroma 16.01.24 | https://m.edsoo.ru
[IpakTuueckas padora Ne 2. Pemenue Bu6muotexa [JOK
53 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME 17.01.24 https://m.edsoo.ru
"CrupThl ¥ heHoNBI"
CucremaTu3anus 1 0000IIeHUE 3HAHUH bubmmoreka [IOK
54 110 TeMe 22.01.24 | https://m.edsoo.ru
AJbIETUIBI U KETOHBI: JIEKTPOHHOE bu6nmorexa LIOK
CTpOCHUE KapOOHUIBHOMN I'PYIIIIEL; https://m.edso00.ru
55 p p Py 23.01.24.
TOMOJIOTHUYECKHUE PSIJIbI, 001mas opmyia,
U30MEPHs ¥ HOMEHKIIATypa
AJIbJIErU/ibl ¥ KETOHBL: (PU3HYECKUE Bubmmorexa LHOK
56 . 24.01.24 | https://m.edsoo.ru
CBOMCTBA; PEAKIUU IPUCOETUHEHUS L1701 :
57 Peakuyy OKHACIEHHS U KAYECTBEHHBIE 59.01.24 bubmmorexa [IOK
PEaKIIUK aJlbJeTHI0B U KETOHOB R https:/m.edsoo.ru
CriocoOBI TIOJTyIEHH s AlTbIETHIOB U bubmorexa [IOK
58 KETOHOB 30.01.24 | https://m.edsoo.ru
OIIHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBBIE bubnuoreka [JOK
59 KHCJIOTBI, 0COOEHHOCTH CTPOEHUS UX 31.01.24 https://m.edsoo.ru
MOJIEKYT
60 M30MepHs ¥ HOMEHKIJIATypa KapOOHOBBIX 05.02.24 bubnmorexa [IOK
KHCIIOT, UX (DU3NYECKUE CBONCTBA R https://m.eds00.ru
XUMHUYECKHE CBOMCTBA MPEAETBHBIX bubmiorexa [OK
61 06.02.24 | https://m.edso0.ru

OJHOOCHOBHBIX Kap6OHOBI)IX KHUCJIOT




Oco0eHHOCTH CBOICTB MypaBbUHON

bu6nunorexa LIOK

62 KUCIOTHL. MHOT000Opa3ue kKapOOHOBBIX 07.02.24 | https://m.edsoo.ru
KHCIIOT
Oco0eHHOCTH CBOWCTB: HEMPEIETbHBIX U bubmmoreka [JOK
apOMaTUYECKUX KapOOHOBBIX, https://m.edsoo.ru
63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX 12.02.24
kuciort. [IpencraBurenu BpicInX
KapOOHOBBIX KUCIIOT
[ToHaTHE O IPOU3BOAHBIX KAPOOHOBBIX Bub6morexa [HOK
64 KHCIIOT 13.02.24 | https://m.edsoo.ru
65 Crioco0bl OJTyYEHUS U TPUMEHEHHE 14.00.24 bubmorexa IIOK
KapBGOHOBBIX KHCIOT V2. https://m.edsoo.ru
CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII, bubmmoreka [JOK
66 obmiast popmyiia, H30MEPHs U 19.02.24 | https://m.edsoo.ru
HOMCHKJIaTypa
67 dusnyecKre 1 XUMUYECKHE CBOWCTBA 50.02.24 Bubmmorexa [IOK
¢bupos et https://m.edsoo.ru
Pemenue pacu€rHbix 3a1a4: 1o bubnnorexa [JOK
ABHECHUIO XMMHYECKOU peakIluu, Ha https://m.edso0.ru
68 P pearht 21.02.24
ompezeNeHue MOJIEKYIIpHON (HOpPMYIIbI
OpPraHHYECKOTO BEIIeCTBA
[Ipaktudeckas padora Ne 3. Pemenue bubnunorexa LIOK
SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME https://m.edso0.ru
69 26.02.24

"Kap6onoBsie kuciaoTbl. Cl10KHbIE
3¢upsr"




XKupsr: crpoenue, puznveckue u

bu6nunorexa LIOK

70 27.02.24 .
XUMHUYECKHE CBOICTBA (TUAPOIIN3) https://m.edsoo.ru
Oco0eHHOCTU CBOMCTB JKUPOB, bubmmoreka [JOK
71 COJIepKalIX OCTaTKU HEIPeIEIbHBIX 28.02.24 https://m.edsoo.ru
YKUPHBIX KUCTOT. JXKupsl B mpupoje
MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX bubmuorexa [JOK
KHCJIOT, UX Moolee AeicTue. IlonsaTue https://m.edsoo.ru
72 04.03.24
0 CHUHTETHYECKHX MOIOIIUX CPEACTBAX
(CMC)
I'enernueckas cBsA3b yrieBOJOPOIOB U bu6nmorexa LIOK
73 KHCJIOPOJICOACPKAIINX OPraHUYECKHUX 05.03.24 https://m.edsoo.ru
BCIIICCTB
-4 PacyéThl 0 ypaBHEHHMAM XHMUYECKUX 06.03.24 Bubsmorexa LIOK
peakituii U3. https://m.edsoo.ru
25 Cucremaruzanus 1 0000IIeHNEe 3HAHUN 11.03.24 bubmmorexa [IOK
110 TeMe U3. https://m.edsoo.ru
OO01mmas xapakTepucTHKa YTIeBOI0B U bubnnorexa [JOK
76 KJlaccU(UKaIus yrieBogoB (MOHO-, TU- U 12.03.24 https://m.edsoo.ru
MOJIMCaXapHUIbl)
Momnocaxapusl: pU3MIECKHe CBOUCTBA U bubmmorexa LIOK
" 13.03.24 | nttps://m.edsoo.ru
HAXO0XJICHUE B IPUPOJIE
[IpUMeHEHHE TIIFOKO3bI, €€ 3HAUCHHE B Bubmmorexa LIOK
78 18.03.24

KUBHCACATCIbHOCTH OpraHnu3sma

https://m.edsoo.ru




Jucaxapuapl: caxapo3a, MajabTo3a U

bu6nunorexa LIOK

79 nakTo3a. HaxoxaeHnue B mpupojie u 19.03.24 | https://m.edsoo.ru
MIPUMEHEHHE JUCAXAPUJIOB
[Tonucaxapunbl: ctpoeHue bubmmoreka [JOK
80 MaKpOMOJIEKYII, pU3HnUeCcKue 1 20.03.24 | https://m.edsoo.ru
XUMHYECKHE CBOWCTBA, IPUMEHEHHE
bu6nmoreka [IOK
81 [TonsiTHe 006 UCKYCCTBEHHBIX BOJIOKHAX 01.04.24 https://m.eds00.ru
Pemenune pacueTHbIX 3a1a4 Ha bu6nmorexa LIOK
82 orpezieNieHUe JI0JIM BBIXOA MPOTyKTa 02.04.24 https://m.edsoo.ru
PEAKIMU OT TEOPETUICCKUA BO3MOXKHOTO
83 Cucremarusanus U 0000IIEHIE 3HAHUI 03.04.24 Bubmorexa [HOK
1o paszieny At https://m.edsoo.ru
KonTtponpsHast pabora o Teme Bbu6moreka [JOK
84 "Kucnopoconep:xaiiye opraHndeckmue 08.04.24 https://m.edsoo.ru
coenqnueHusa”
AMUHBI: K1accuduKamus, CTpoeHue bubnmnoreka HOK
85 MoJIeKy1, oO11ast popmyia, U3oMepus, 09.04.24 https://m.edsoo.ru
HOMEHKJIaTypa U (U3NYECKUE CBOKWCTBA
86 XuMHUYecKre CBOMCTBA amn(paTHIECKHX 10.04.24 bubnmoreka IOK
AMIHOB At https://m.edsoo.ru
AHWIIMH: CTPOCHUE aHWJIMHA, bubnunorexa LIOK
87 0COOCHHOCTH XMMUYECKUX CBOMCTB 15.04.24 | https://m.eds00.ru
AHWJIMHA
Cr1oco0bI ONTyYEHUS U IPUMEHEHHE bubnmoreka [IOK
88 16.04.24

annpaTHIECKUX aMUHOB

https://m.edsoo.ru




AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
u30Mepusi, (HPU3NYecKre CBOMCTRA.

bu6nunorexa LIOK
https://m.edsoo.ru

89 17.04.24

OTtaenbHBIC IPEICTABUTENH Ol

AMUHOKHCIIOT

XHUMHUYECKHE CBONCTBAa aMHUHOKHCIIOT, UX bubnunoreka LIOK
90 OMOJIOTMYECKOE 3HAYCHHE aMHUHOKHUCIIOT. 22.04.24 https://m.edsoo.ru

CuHTe3 U THIPOIN3 NENTHIOB
o1 Benku Kak IpupoaHbIE MOTUMEPEI; 53.00.24 But6mmoreka [IOK

CTPYKTYpHI 6EITKOB At https://m.edsoo.ru

bubmuoreka [IOK

92 XHUMHYECKHE CBOHCTBA OEIIKOB 24.04.24 https://m.eds00.ru

A3oTcoepKalre reTepouKINIeCKUe bubmmoreka [JOK
93 coenuHeHUs. HyKIIeMHOBBIE KUCITOTHI: 06.05.24 https://m.edsoo.ru

COCTaB, CTPOEHHUE U OMOJIOTUYECKAS POJIb

[IpakTuueckas pabora Ne 4. Pemenune bubmmnoreka HOK

AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME https://m.edsoo.ru
94 X 07.05.24

A3oTconepiKale opraHndeckue

coeMHeHus"

[Tpaktuyeckas padora Ne 5. Pemenue bubmuorteka [IOK

JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME https://m.edsoo.ru
95 ; 08.05.24

PacrioznaBanue opraHmuecKux

coeMHeHui"

KonTtponbHas pabora o Teme bubmuotexa [IOK
96 "A30TCoepKaIIre OpraHuIecKre 13.05.24 | https://m.edsoo.ru

coenuuenus"

OCHOBHBIE TIOHATUS XUMHH bubmmoreka [OK
97 14.05.24 | https://m.edsoo.ru

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U




MCTOJbI UX CUHTC3a —IIOJIMMCPU3aAlHA U

MOJIMKOHICHCAIIUS

98 [Mnactmacchl. YTunu3anus u nepepadoTka 1 15 05,24 ]r?;IIiJ-I/P/I;T:;Z (I)_[r(jK
ITaCTUKA S '

99 DacToMepsl: HATYpaIbHbIH 1 50.05.24 BH6J.IHOTeKa LOK
CUHTETHUYECKUE KayuyKu. Pe3una https://m.eds00.ru
Bosokna: HaTypanbHbIe, HCKYCCTBEHHEIE, bubnnorexa [JOK

100 cunternueckue. [lomumepnt 1 21.05.24 https://m.edsoo.ru
CHEIHMAIbHOTO Ha3HAYCHUS
[TpakTuueckast pabota Ne 6. Pemenue bubnnorexa [JOK

101 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 22.05.24 https://m.edsoo.ru
"Pacnio3HaBaHue mjiacTMacc ¥ BOJIOKOH"
O06o001IeHre U CUCTEMaTH3alIs bubnnorexa [JOK

102 U3yYECHHOTO MaTepHalia Imo TeMe 1 23.05.24 | https://m.edsoo.ru
"BBICOKOMOJIEKYIISIPHBIE COSUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

KoauuecTBo yacos DJIeKTPOHHbIE
Ne Jlara nupposbIe
Tema ypoka Kontpoasnbie | IlpakTuyeckue bp
n/n Bcero u3yuyeHusi  oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 Atom. CocTaB aTOMHBIX SiIED. 1 04.09.23 But6moreka [IOK
Xumudeckuit seMenT. M30Tombl o https://m.edso0.ru

) CTpoeHue dIIEKTPOHHBIX 000JI0YEK aTOMOB, 1 05.09.23 Bu6morexa LHOK
KBAHTOBMIE UICIIA et https://m.edsoo.ru

3 Krnaccudukanus XUMHIECKUX 3JIEMEHTOB 1 06.09.23 Bu6morexa LHOK
(s-, p-, d-, f-oemenTsI) I https.//m.eds00.ru

4 PacnpeeneHue 3J1€KTPOHOB 110 aTOMHBIM 1 11.09.23 Bubsmorexa [IOK
op6uTaIIM 0. https://m.edsoo.ru
DNeKTPOHHBIE KOH(PUTypallui aTOMOB bubmuorteka [IOK

5 AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 12.09.23 https://m.edsoo.ru
COCTOSTHHU

6 DIIeKTPOHHBIE KOHPHUTYPAIIUU HOHOB. L 13.09.23 Bu6moreka [IOK
DIIeKTPOOTPHIIATENBHOCTh o hitps://m.edso0.ru
[lepuoanueckuii 3axoH u Ilepuoanueckas bubmmnoreka HOK
cucTeMa XMMU4YecKux annemMeHToB /1. U. https://m.edso0.ru

7 o 1 18.09.23
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHel CTPOCHUS aTOMOB

8 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB 1 19.09.23 Bubmorexa LIOK
XUMHAYECKHX 3JICMEHTOB U 00pa3yeMbIX e https://m.edso0.ru




VMU IIPOCTBIX U CJIIOKHBIX BEILECTB 10
IpyIIaM U epruoIam

Cucremaruzanys 1 00001IEHUE 3HAHUMT 110

bubnunoreka LIOK

9 20.09.23 .

TeMe https://m.edsoo.ru

Bunnl xumndeckou cBsi3u. MexaHu3MEI bubnunorexa LIOK

00pa3oBaHMs KOBAJICHTHOM CBSI3H. https://m.edsoo.ru
10 25.09.23

BonmoponHas cBsi3b. MexMONEKyIIpHbIE

B3aUMOJICHCTBHS

BasieHTHOCTB ¥ BaJICHTHBIC BO3MOXHOCTH bu6mmoteka [JOK
11 aToMOB. CBA3b 2JIEKTPOHHOU CTPYKTYPBI 26.09.23 https://m.edsoo.ru

MOJICKYJI C UX TEOMETPHUUECKUM CTPOCHUEM

I[IpenacraBiieHus: 0 KOMIUIEKCHBIX Bubmorexa [HOK
12 27.09.23 | hitps://m.edso0.ru

COCMHEHUSX: COCTaB M HOMEHKJIATypa

BemecTBa MoJIEKyIISIPHOTO U bubmmoreka [JOK

HEMOJIEKYJISIPHOTO CTpOCHMS. THIIbI https://m.edso0o0.ru
13 Yaip P 5 02.10.23

KPUCTAJUTMIECKUX PEIIETOK U CBOWCTBA

BEIIECTB

[ToHsTHE O AUCTIEPCHBIX CHCTEMAX. bubnmorexa LHOK
14 03.10.23  https://m.edsoo.ru

[IpencraBieHne 0 KOMIOUTHBIX pacTBOpPax S :

HcTuHHbIe pacTBOPHI: HACHIIIICHHBIE U bubnnorexa [JOK
15 HEHACBILICHHBIE, PACTBOPUMOCTb. 04.10.23 https://m.edsoo.ru

Kpucrammoruapars

CrocoObI BEIPQKEHUS KOHIIEHTPAIMN Bub6morexa [HOK
16 P HerTpan 09.10.23

pPacTBOpOB

https://m.edsoo.ru




Pemrenue 3a1a4 ¢ HCIOIb30BaHUEM

bu6nunorexa LIOK

17 MOHATHUH "MaccoBas 0J1s1 paCTBOPEHHOTO 10.10.23 https://m.edsoo.ru
BewlecTa', "MossipHas KOHIEHTpaus"

18 Knaccuduxaryst ¥ HOMEHKIIATypa 11.10.23 Bubnmoreka [IOK
HEOPraHUYECKUX BEILECTB o https://m.eds00.ru
Cucremaru3zanus U 0600IIeHIE 3HAHUM 10 bubmmorexa [IOK

19 TeMe 16.10.23 | nttps://m.edsoo.ru
KonTponbnas pabota no Temam "CtpoeHue bubnnoreka [JOK
atoma. [lepronuueckuii 3aKOH U https://m.edsoo.ru

20 [Teproandeckasi cucTeMa XUMAYECKUX 17.10.23
anemenToB /. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOTooOpas3ue BemecTs"

Krnaccudukanus XuMHYECKAX pEaKIui B bubmmoreka [JOK
HEOPraHWYECKON U OPraHUYECKON XUMUU. https://m.edsoo.ru

21 3aKOH COXpaHEHHUs MacChl BEIIECTB; 3aKOH 18.10.23
COXPaHEHMs U MPEBPAILECHUS SHEPTUH [TPH
XUMHUYECKHX PEaKIUIX

22 TemsioBbie 3G PEKTH XUMUIECKAX PEAKIIHIA. 73.10.23 bubnmoreka IOK
TepMoXxuMHYECKUE YPaBHEHUSI o https://m.edsoo.ru
BbIuuciieHns M0 ypaBHEHUSIM XHMHYECKHX bubnmoreka IOK

23 y 24.10.23 | https://m.eds0o0.ru
peaKIuii ¥ TePMOXUMHUIECKUM YPaBHEHUSIM S :
CKOpOCTh XMMHUYECKOU peaKkinu, eé bubnuoteka [JOK

24 3aBHCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB. 25.10.23 https://m.edsoo.ru
Karanms u xatanuzatopsl

but6mmoreka [IOK
25 ['oMOreHHbIe U reTepOreHHbIE peakuu 06.11.23

https://m.edsoo.ru




[Tpaktuyeckas padora Ne 1 o Teme

bu6nunorexa LIOK

26 "BiusiHue pa3auyHbIX (HAKTOPOB Ha 07.11.23 | https://m.edsoo.ru
CKOPOCTb XUMHUYECKON peakiuu"

07 OGpaTuMble ¥ HEOOPATHUMBIE PEAKIIHH. 08.11.23 Bubmuorexa IIOK
XUMHYECKOE paBHOBECHE o hitps://m.eds00.1u
[IpakTrueckas padota Ne 2 o Teme bubmuorexa [JOK

28 "Bnustaue pa3nudHbIX GaKTOPOB HA 13.11.23 https://m.edsoo.ru
MOJIOKEHUE XMMHYECKOTO paBHOBECHS"

DJIEKTPOJIUTHYECKAS TUCCOIUAITHS. bu6nmorexa LIOK

29 CunbHble U cradbie 1eKTponuThl. CTeneHb 14.11.23 https://m.edsoo.ru
JUCCOLUAIIUU
HNounnoe npoussenenue Boasl. Cpena bu6nmorexa LIOK

30 BOJIHBIX pacTBOPOB. Bomopoaubrit 15.11.23 https://m.eds0o.ru
nokazatensb (pH) pactBopa

31 Cuaposus coseit. Peakuuu, mporekaromnye 501123 bubmoreka [IOK
B PacTBOpax JIEKTPOJIUTOB o https://m.edso0.ru
[IpakTuueckas padbora Ne 3 o Teme bubnmnoreka HOK

32 "XUMHYECKUE PEAKIIUU B PACTBOPAX 21.11.23 https://m.edsoo.ru
31EKTPOJIUTOB"

OKHCIUTEITHHO-BOCCTAHOBUTEILHBIC bu6nunorexa LIOK

33 peakuuu. Baxuelmme oKUCIUTENU 1 22.11.23 https://m.edsoo.ru
BOCCTaHOBUTENH

34 MeTo1 3JeKTPOHHOTO (3JIEKTOHHO- 57 11.23 Bub6morexa [HOK
MOHHOTO) Gananca s https://m.edsoo.ru
DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmiorexa IIOK

35 P P p p 28.11.23

BEILECTB

https://m.edsoo.ru




bu6nunorexa LIOK

36 Pemenue 3a1a4 pa3auyHbIX TUIIOB 29.11.23 | https://m.edsoo.ru

bubnunoreka LIOK

37 Pemenue 3ana4 pa3an4HbIX TUIIOB 04.12.23 https://m.eds00.ru

38 CucremMaTH3aIus ¥ 0000IIeHNEe 3HAHUI TI0 05.12.23 bubmmorexa [IOK
Teme "Xumideckue peakimi” s https://m.edsoo.ru
Konrtponsnas paboTa 1o Teme bubmorexa IIOK

39 "Xpviaeckue peakiun” 06.12.23 | https://m.edso0.ru
ITonoxxeHrne HEMETAJIOB B bubnnorexa [JOK
[Tepuonnueckoit cucTeMe XUMUYECKUX https://m.edsoo.ru

40 anemenToB JI. . MenaeneeBa u 11.12.23
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckue cBoOCTBa HEMETAILIIOB
AJIOTpONHS HEMETAILIOB (Ha IPUMEpE bubnmorexa LHOK

41 12.12.23 | https://m.edsoo.ru
KHCIIopo/ia, cephl, hocdopa u yrieposaa) S '

12 Bopopox: nosydenune, Gpusudeckue u 13.13.23 bubnmoreka IOK
XUMHYECKHE CBOMCTBA. [ MIpu IbI o https:/m.edsoo.ru
l"ajiorensl: HaX0XkIEHHUE B IPUPOJE, bubmuorteka [IOK

43 CHIOCOOBI TIOTy4YeHUS, PUINICCKUE 18.12.23 https://m.edsoo.ru
XMMHYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue but6mmorekxa [IOK

44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS 19.12.23 https://m.edsoo.ru

TaJIOrCHOB




JlabGopaTopHble u IPOMBIIIIICHHBIS

bu6nunorexa LIOK

45 CIIOCOOBI TTOTYYEHUS TaJIOTCHOB. 20.12.23 https://m.edsoo.ru
[IpumeHeHne ragoreHoB U UX COEAUHEHHI
[Tpaktuyeckas padora Ne 4. Pemenue Bu6muoteka [JOK
46 AKCIEPUMEHTAIIbHBIX 337124 110 TEME 25.12.23 https://m.edsoo0.ru
"T"anorensr"
Kucnopon: nabopatopHsie 1 bubmuorexa [IOK
MIPOMBIIIIJICHHBIE CLIOCOOBI MOJTYYEeHHUS, https://m.edsoo.ru
47 ) 26.12.23
¢bu3nyecKkrue 1 XuMUYeCcKre CBONCTBRA.
O3oH. [IpumeHeHne KUCI0pOIa U 030HA
bubmuoreka [{OK
48 OKCHU/IBI U IEPOKCHUIBI 27.12.23 | https://m.edsoo.ru
bubnunoreka LIOK
49 Pemenue 3ana4 pa3in4HbIX TUIIOB 09.01.24 https://m.eds00.ru
Cepa: Hax0XJIeHHUE B MPUPOJIC, CITOCOOBI bubmuoreka [JOK
50 noTy4deHus1, GU3NIECKHE U XUMUIECKHE 10.01.24 https://m.edsoo0.ru
CBOMCTBA
bu6mmoteka IIOK
51 CepoBosiopof, cynbhuabt 15.01.24 | pttps://m.edsoo.ru
52 Kucnopoacomepskaliie COeIMHEHHS CEPBL. 16.01.24 BH6J?HOTeKa LHOK
Oco6eHHOCTH CBOMCTB CEPHOM KHCIOTHI https://m.edso0.ru
ITpakTuyeckas pabora Ne 5. Pemenue bubmuotexa [IOK
53 JKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa 17.01.24 https://m.edsoo.ru

U eé coequHeHud"




A30T: HaX0XJIEHUE B IPUPOJE, CLIOCOOBI

bu6nunorexa LIOK

54 HOJTY4YCHUsI, PU3UICCKHE U XUMHICCKHE 22.01.24 | https://m.edsoo.ru
CBOMCTBAa. AMMMAK, HUTPUJIbI
55 Kucnopoacoaep:kaiiye coeIMHEHHs a30Ta. 53.01.24 Bubmuorexa IIOK
Oco0GEHHOCTH CBOWCTB a30THOM KHCIIOTHI S4% | hitps://m.edsoo.ru
56 [IpyMeHeHKE a30Ta ¥ €10 COEJUHEHMUIA. 54.01.24 Bubmmorexa LHIOK
A30THBIE Y106peHUs et https://m.edsoo.ru
docdop: HaXOXKICHUE B IPUPOJIC, bubnnoreka [JOK
CIIOCOOBI MOJyYCHUS, PU3HIECCKHUE U https://m.edso00.ru
57 THEE ¢ 29.01.24
XUMHYECKHE CBOMCTBA. Docduabl u
dochun
5g Oxcuas hocdopa, Gochopconepxamme 20.01.24 Bubmuorexa IIOK
kucnotel. Comu GocdopHOt KHCTOTHI T hitps://m.eds00.ru
59 Ipumenenne Gpocdopa u ero coeUHEHHIL. 310124 Bubmiorexa LIOK
docdopHble yroOopeHHs U https://m.eds00.ru
ITpakTuyeckas pabora Ne 6. Pemenue bubmuoreka [IOK
60 JKCIEPUMEHTAIIbHBIX 33/a4 110 Teme "A30T 05.02.24 https://m.edsoo.ru
u docdop 1 ux coequHeHH"
Yraepoa: HaXOXKJIEHHUE B IPUPOJIE, bubnnorexa [JOK
61 JUIOTPONHbIE MOU(pUKAUY; pU3nuecKue 06.02.24 https://m.edsoo.ru
Y XUMHUYECKHE CBONCTBA, IPUMEHECHHE
62 Oxkcup yraepoma(ll), okenn yriepoma(1V), 07.02.24 bubnmoreka [IOK
yroJibHas KUCIO0Ta U €€ COJU R https://m.edsoo.ru
but6mmoreka [IOK
63 Pemenwuie 3a1a4 pa3TunIHBIX THIIOB 12.02.24 https://m.eds00.ru




Kpemuuii: Hax0KI€HUE B IPUPOJIE,

bu6nunorexa LIOK

64 CTIOCOOBI OTYYEHUs, PU3NIECKUE U 13.02.24 | https://m.edsoo.ru
XMMHYECKHUE CBOMCTBA
Oxcun kpemuusi(1V), kpeMHUEBasI KHCIIOTA, Bubmmorexa LIOK
65 CHUIMKATEL 14.02.24 | https://m.edso0.ru
66 [IpuMeHeHrEe KPEMHMS U €r0 COETUHEHHIA. 19.00.24 bu6nuorexa HOK
Crexi1o, ero noJy4eHue, BUIbI CTEKIIa e https://m.edsoo.ru
bubmuoreka [{OK
67 Pemenue 3a1a4 pa3IMyHbIX TUIIOB 20.02.24 https://m.eds00.ru
CucremaTusanus 1 06001IeHNE 3HAHHIT 110 Brbmiorexa [IOK
68 reme "HemeTanio:" 21.02.24 | hitps://m.edsoo.ru
Konrponsnas pabota 1o teme Bubsmorexa LIOK
69 "Hemeramim," 26.02.24 | hitps://m.edsoo.ru
20 AHanu3 pe3yibTaToB KOHTPOJIBHOM 57.02.24 Bubmmorexa [IOK
paboThI, KOPPEKIIUS OMHUOOK o https://m.eds00.ru
ITonoxxenue Merauios B [lepuoguyeckon bubmuoteka [IOK
CHUCTEME XUMUUYECKUX DIIEMEHTOB. https://m.edsoo.ru
71 28.02.24
OCO6EHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB
79 O61ne Gpu3nYecKre CBOMCTBA METAJIIOB. 04.03.2 but6morexa IIOK
[MpuMeHeHre MEeTAJUIOB B OBITY M TEXHHUKE o https://m.edsoo.ru
but6mmorexa [IOK
73 Crnnasel MetaiioB. Koppo3ust metanioB 05.03.24

https://m.edsoo.ru




bu6nunorexa LIOK

74 Pemrenue 3aiay pa3nuyHbIX TUIIOB 06.03.24 https://m.edso0.ru
DNEeKTPOXUMHUYECKUHN Psi/i HAPSHKEHUM bubmmoreka [JOK

75 MeTauioB. O0Iue criocoOb! MOTydIeHHUs 11.03.24 | https://m.edsoo.ru
METaJJIOB
OO6m1as xapakrepucTuka MmeTayuioB |A- bubmuorexa [JOK
rpynmnsl [lepruoandeckoi cucTemMsl https://m.edsoo.ru

76 XUMHYECKHX 3JIeMeHTOB. HaTpuii u kanmii: 12.03.24
noJiyueHue, PU3nYecKue 1 XUMHUIECKHe
CBOMCTBA, MPUMEHEHNE MTPOCTHIX BEIIECTB
U UX COCIUHECHUI
OOmas xapakrepuctuka Metamios IA- bubmmorexa LIOK
rpynmnsl [leproandeckoi cucTemMsl https://m.edsoo.ru

o XI/IMI/I‘IeUCKI/IX 3JIEMEHTOB. Maruuii u 13.03.24
KaJIBIIUH: TIOy4YeHue, GU3NIecKue U
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAUHEHUN

-8 JKECTKOCTB BOJIBI M CIIOCOOBI €& 18.03.24 ﬁg{iﬁ;’/‘;fg; (])_[r(aK
YCTpaHEHHUS Sam '

79 AnroMuHUiL: nonzﬂleHHe, ¢busnyeckue u 15.03.24 E:;ISSJ?/P/I;T:;(; (I)_[r(aK
XUMHUYECKHE CBOUCTBA, IPUMEHEHUE — :
AMdoTepHbIe CBOMCTBA OKCHIA U bubnuoteka [JOK

80 TUJPOKCH]IA ATFOMUHHS, 20.03.24 https://m.edsoo.ru

TUAPOKCOKOMILUIEKCHI aTFOMHUHMS, UX
IIPUMEHEHHE




bu6nunorexa LIOK

81 Pemenue 3ana4 pa3in4HbIX TUIIOB 01.04.24 https://m.eds00.ru
[IpakTuyeckas padora Ne 7. Pemenue Bu6muotexa [JOK
82 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe 02.04.24 https://m.edsoo.ru
"MeTaJuibl TJIaBHBIX oArpymnmn"
OO6m1as XxapakTepruCcTUKa METAIIJIOB bubmuorexa [JOK
no6ouHbIX oArpynmn (b-rpynn https://m.edso0.ru
83 Arpyn (B-rpynm) 03.04.24
[leproanueckoit CUCTEMbI XUMHUYECKUX
AJIEMEHTOB
84 du3nyecKre U XMMUYECKHE CBOHCTBA 08.04.24 bubnmoreka IOK
XpOMa M €r0 COEMHEHHUH, X IPUMEHEHHE o https://m.edsoo.ru
Baxxueiimune coeqMHEHUS MapraHna. Bu6moteka [JOK
85 [TepMaHTaHAT KaJHsi, €M0 OKUCIIUTEIbHBIE 09.04.24 | https://m.edsoo.ru
CBOICTBA
du3nyecKre 1 XMMUYECKHUe CBOMCTBA bubmmoreka IIOK
86 xKenesa u ero coenuHeHui. [lonydenue u 10.04.24 | https://m.edsoo.ru
MPUMEHEHHE CIUIaBOB XKele3a
87 dusnuecKkue U XMMUYECKHUE CBOWCTBA MEAH 15.04.24 Bubmmorexa [IOK
U €€ COeIMHEHHH, UX IPUMEHEHUE o https://m.eds00.ru
dusznyeckre U XUMHUUYECKHE CBOMCTBA bu6nunorexa LIOK
88 LIMHKA U €r0 COEMHEHNN, UX TPUMEHEHHUE. 16.04.24 https://m.edsoo.ru
' IpOKCOKOMITIIEKCHI ITUHKA
[IpakTuueckas paborta Ne 8. Pemenne bubnunorexa LIOK
89 IKCITIEPUMEHTAILHBIX 337124 110 TeMe 17.04.24 https://m.edsoo.ru

"MeTaiibsl TOOOYHBIX OArpyHH"




bu6nunorexa LIOK

90 Pemienue 3a1a4 pa3inyHbIX THIIOB 22.04.24 | https://m.edsoo.ru
O060011IeHNEe U CUCTEMATU3 AL bubnnorexa [{OK
91 U3YYEHHOTO MaTepHala Imo TeMe 23.04.24 | https://m.edsoo.ru
"Meramibl"
bub6nmoreka [IOK
92 KonTponbnas pabora no teme "Metanmib" 24.04.24 https://m.eds00.ru
03 AHanu3 pe3yibTaToB KOHTPOIBHON 06.05.24 Butmorexa [HOK
paboThl, KOPPEKIIHS OLIMOOK N https://m.edsoo.ru
Poie xumMun B obecrieueHIH yCTOWYNBOTO Bbu6moteka [JOK
94 pa3BuTHs YesioBedecTBa. IloHsTHE O 07.05.24 | https://m.edsoo.ru
HAay4YHBIX METOJaX UCCIIEOBAHUS BEIECTB
HayuHble npuHIUIBI OpraHU3aluu Bbu6moteka [JOK
XUMHYECKOTO ITPOU3BOJICTBA. https://m.edsoo.ru
95 08.05.24
[TpOMBIIITIEHHBIE CIIOCOOBI OTYYEHUS
BOKHEHIINX BEIIECTB
96 XuUMHYECKOE 3arpsA3HEHNE OKPYIKAOIIEH 13.05.24 bubnmoreka IOK
CpeJibl ¥ €r0 MOCICICTBUS e https://m.edsoo.ru
97 XuMmus 1 310pOBbE YETOBEKA. 14.05.24 bubmorexa IIOK
JlekapCTBEHHBIE CPECTBA o https://m.eds00.ru
03 Xumus numm. Poas Xxumun B obecrieyeHun 15.05.24 bubnmorexa [IOK
MUIIEBOH 6€30MacHOCTH o hitps://m.eds00.ru
Kocmernueckue v napdromMepHbe bubmiorexa [OK
99 20.05.24

cpeacTtBa. beiToBas xumMust

https://m.edsoo.ru




XuMus B CTPOUTENLCTBE. BakHelume Bu6muoteka [JOK
100 CTPOUTENIbHBIE U KOHCTPYKIIHOHHBIC 1 21.05.24 | https://m.edsoo.ru
MaTepHaIbl
101 XUMHS B CEIBCKOM XO3SUCTBE. 1 22.05.24 bubmmorexa [IOK
OprannyecKkre 1 MEHEPAJIbHBIC YI0OPCHHUS T https://m.edsoo.ru
102 CucreMaruzanus 1 0000IIEHNE 3HAHUH 10 1 bubmmoreka [IOK
TeMe https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

INa6puensu O. C. Xumus : 10 knacc: yrimyOneHHbI ypoBeHb: yueOHuk / O. C. 'abpuensH ,
N.T. Octpoymos, C. A. Cnagkos , - M. [Ipoceemenue, 1922.

Xummus, 11 knacc. YrioyoaeHusiii yposeHs. Kapiora A.A., JIEBkun A.H.

METOJUYECKHUE MATEPHUAJIBI JIJIAA YYUTEJIA

Oo6mas metoauka oOydeHust xumuu B mkose / P. I'. iBanosa, H. A. 'opoauiosa,
Hob6potun,A.A. KaBepuna u np.; moxg pea. P. I'. IBanosoii. M. : [Ipocda, 2008 —319 ¢. —
(Poccwiickast akageMusi 0Opa30BaHUs YUUTEIIO).

3arpannynas H. A., Kypuna A. A. XumMus: MetanpeaMeTHbIe pe3yiIbTaThl

o0yuenusi: 8—11 kmacesl (Mactepckas yduTesst XMMUHN): METOJMuecKoe rnocodue /

H. A. 3arpanuunas, A. A. XKypun. — M. : BAKO, 2014 - 208 c.

3arpannynas H. A., Mupenkosa E. B. Jluarnoctuka MeranpeamMeTHbIX

pe3yIbTaTOB MPH 00YYEHUH XMMHUU B OCHOBHOM IIKOJIE: TOCOOME I yunuTes /

H. A. 3arpanuunas, E. B. Mupenkosa. — M. : Pycckoe cnoso, 2020 — 240 c.
Hosommnckuii U. 1., HoBomuuckast H. C. DkcniepumeHTanbHas XUMUSL.

Pemienue skcnepuMeHTANBHBIX 3a/1a4 IO HEOPraHUYECKOH XUMHH: KypC 110 BEIOODY:
yueOHoe nocodue s 8—11 kimaccoB 001me00pa3oBaTeIbHBIX OpraHU3aIHii /

N. . Horommuckwuii, H. C. HoBommuHckas. — M. : Pycckoe cnoBo, 2018 — 176 c.
EctecTBeHHO-Hay4YHAasi TPaMOTHOCTB: COOPHUK ATAJIOHHBIX 3aJaHui. Brimyck 2: yuebHOe
nocobue ist obmeoOpazoBarenbHbix opranuzanmii / I'. C. KoBanesa, A. 0. Ileatun,H. A.
3arpannunas u ap.; nox pen. I'. C. Kosanesoit, A. 1O. I[lentuna. — M. ; CII6.: IIpocBemienue,
2021 - 143 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/00ae0d0a

http://www.chemnet.ru Maserta «XumMusa» n cant gnsa yumtens «4 nay Ha ypokK XUMMuUmn»
http://him.1september.ru EgnHasa konnekumsa LLOP: MNMpeameTHas konnekums «XuMmns»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4Hble
aKcnepuMeHTbl: Xxumuns. Konnekums Poccuiickoro obweobpasoBaTensHOro noprasna
http://experiment.edu.ru AJIXUMUK: cant .10. Annkbeposoii

http://wwwalhimik.ru Bcepoccuinckasa onmMmnmaga WKOJbHUKOB N0 XMMUN
http://chem.rusolymp.ru OpraHmyeckas XMMuns: 3NeKTPOHHbIN y4ebHUK ansa cpegHen
LIKONbI

http://www.chemistry.ssu.samara.ru OCHOBbl XMMWW: SNEKTPOHHbIN y4ebHNK
http://wwwhemi.nsu.ru OTKpbITbIN KONNEAX: Xnmms

http://www.chemistry.ru jucraHumoHHas onmmnmaga no XMMmmn:
TEeNeKOMMYHUKaLMOHHbIAN 06pa3oBaTesibHbIN MPOeKT
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