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INOACHUTEJIbBHASA 3AIINCKA

[IporpammMa 1O XWMHM HAa YypOBHE CpPEIHETO O0O0mIero o0pa3oBaHUs
paspaborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepainun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBbI CpeHEro o0O0IIero oOpa3oBaHUs
(®OIT COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konnenmuu mnpenogaBanus
ydeOHOro mnpeaMmera «XUMHs» B 00Opa3oBaTeNbHBIX Opranu3zanusx Poccuiickoii
denepany, peanu3ymOMUX OCHOBHBIE 00pa30BaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BOCNHUTaHUs B Poccuiickoit
deneparun Ha niepuoy 10 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/J0B K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ieil ctpareruu 00y4eHusl, BOCIUTAHUSA U Pa3BUTHUS 00YYAIOIIUXCS CPEACTBAMU
yaebHoro npeameta «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbeie TosiokeHuss GPI'OC COO o B3auMoOOYCIOBICHHOCTH IICJIEH,
collepXaHus, Pe3yJbTaTOB OO0yuYeHUs M TpPeOOBaHUN K YPOBHIO MMOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON  OpraHU3aIlui, SBISETCI HEOTHEMJIEMOM YacThl0 WX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpLIAIOIIMM JTAllOM peaM3alid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIINX
HEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. OTH ILIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U 00IIEH KYJIbTYPHhI
YEeJIOBEeKa, a TakKKe OSKOJOTMYEeCKM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0pPOBBI0 M TpUPOJHON cpeae. Peanusyercs Xumuueckoe oOpa3oBaHUE
00yJarnMXCcsi Ha YPOBHE CPEIHEro OO0IIero o0pa3oBaHuUsl Cpe/ICTBAMU Y4e€OHOTO
npeaMera «XHMHSD», COJIEpPKAHUE M TOCTPOCHHE KOTOPOTO OIPEAEIECHbl B
mporpaMme MO0 XHMHUHM C YYETOM ChenupuKd HAyKH XUMHH, €€ 3HAYCHHUS B
NO3HAHWU TPUPOJBI U B MaTepUAIbHOW >KM3HM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1ened W NPUHIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE
CHCTEMBI cpeaHero ooIero oopaszoBanus B Poccuiickori deneparum.

XUMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyio pojb B
COBPEMEHHOW IUBUJIM3AIMN, B CO3/IaHUM HOBOM 0a3bl MAaTepHAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHUE PAIIMOHATILHOIO HAYYHOI'O MBIILJICHUS,
B CO3/IaHME LEJOCTHOIO MPEJICTABICHUS 00 OKpYXaloleM MHUpPE KaK O €IUHCTBE
IPUPOJIbI U YEJOBEKa, KOTopoe (popMHpyeTcsi B XUMUU Ha OCHOBE MOHHWMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUS B3aWMOCBS3U MEXKIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMH U BO3MOKHBIMHU 00J1aCTAMU MTPUMEHEHHUS.

TecHO B3aMMONEUCTBYS C APYTMMM €CTECTBEHHBIMU HAayKaMH, XMMUs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJla W KM3HU KaxJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBJieHAa HA pELICHUE
rII00ANBHBIX MPOOJIEM YCTOMUMBOIO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYECKON, MUIIEBOM, SKOJOTHYECKON O€30MaCHOCTH U OXPaHbI 3JJ0POBbS.

B cooTrBercTBUM C OOIIMMU MHENSIMH U NPUHIUIAMU CPETHEro OOIIEero
o0pazoBaHus COJIEp’KaHHE npeaMeTa «Xumus» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO  Ha  OOIICKYJbTYpHYIO  IOATOTOBKY  OOYyYaroluxcs,
HEOOXOUMYIO UM JJIsl BBIPAaOOTKH MHPOBO33PEHUECKHX OPUEHTHPOB, YCIEUIHOTO
BKJIIOYEHHUS] B JKM3Hb COLMYyMa, MPOJOJDKEHUsS OOpa3oBaHUsS B Pa3IMYHBIX
00J1aCTSAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBngmMu  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmas W HeOpraHUYecKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUN MO HEOPTaHWYECKOM XUMHH (C BKIFOYEHHUEM 3HAHWUN U3 OOIIeH XUMHUH) U
OpraHn4eckom xumMuv. OOpMUPOBAHUE HAHHOM CHCTEMbl 3HAHUW MPU HU3YUYCHUU
npeaMera o0ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITH, 3aKOHOB ¥ TEOPUI XUMHUH.

CrpykTypa coaepxkaHus KypcoB — «Opranumyeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUs» cPOopMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0 Y4yeOHOro warepuana u 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HAa  ONPEICIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHS OPTaHHUYECKUX
COCAMHEHHI, a TakK€ HAa YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
IpeJCcTaBlIeHUd O cTpoeHuHu BemecTB. CBefeHHs 00 H3ydyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIUWHEHMM. B Kypce OpraHnyecKkoM XUMHM IIOJIy4YalOT pa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUUECKON PEAKLIVH.

[Ton HOBBIM yrjaoM 3peHHs B mpeameTe «XuMHus» 0a30BOr0 ypOBHA
paccMaTpuBaeTCs M3yYEHHbIH HAa YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
TEOPETUYECKU MaTepuan Hu (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHSD» 00ydYarolmMMcsl TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JOTMUECKUX MO3HIIHM,
rIyoXke TOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o01IaromIei 10 0ObIACHSIOMIEN U MTPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHMUH,
CBOMCTBAaX M NPUMEHEHUH, a TAKKE O XUMHUYECKHUX DPEAKUHUAX, UX CYLUIHOCTH U
3aKOHOMEpPHOCTSX IpoTeKaHusi jomnosHsercss B Kypcax 10 m 11 kiaccos
3JIEMEHTAMHU COJCpXKaHMsS, HMEIOIUMHU KYJIbTYpPOJOTUYECKUNH U TPUKIATHON
XapakTep. OTH 3HaHHS CHOCOOCTBYIOT TIOHMMAaHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMU HayKaMH, PacKpbIBalOT €€ POJib B IO3HABATEIBHOM U MPAKTUUYECKOU
JeSITEIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAaHHIO YBaKEHUS K TMPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TTOMOTaIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WHMOPMALUIO U
OPUMEHATh €€ I TIONOJHEHWS 3HAHWH, pEeIIeHUs WHTEIUICKTYalbHBIX U
HKCIEPUMEHTAJIbHBIX HCCIEA0BATENbCKUX 3a/1ad. B 1enom coxepikanue yueOHOTO
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHSL  M3Y4YEHHMSl OPUEHTHPOBAHO  Ha
dbopMupoBaHHe y 00YyYarOImIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJISi TTOHHMaHUS
dunocopckux wued, TaKMX Kak: MaTepUalbHOE EIMHCTBO HEOPTaHHMYECKOTO M
OpPTaHMYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTpPOCHHEM, I[I03HABAEMOCTbh MPHUPOAHBIX SBJIECHUN MyTEM OSKCIEpUMEHTa U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U TEOPETUUECKUMHU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKUX MpodiieM, a
TakKe MpodIeM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnane pemeHus 3amad BOCHUTAHMS, pPa3BUTUS U COLUANIM3AIMH
00y4JarmuXcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMPEICIICHUIO
COIepXaHUid M TIOCTPOCHUS TMpeaMeTa NpeaycMaTpuBaioT (OpMUpPOBAHHE
YHHUBEPCAJIBHBIX y4eOHBIX JCUCTBUI, UMeomuX 0a30Boe 3HAYCHHE IS
pa3IMyYHBIX BHJIOB JESATEIBHOCTH: pEIIeHUs mpobiieM, MOHCKa, aHalu3a M
00paboTKku nHpopMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUYECKON
U HCCJEIOBATEeNIbCKON NeATENbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B MO3HAHHUU
XUMUHU.

B mpakTtHke mnpenojgaBaHMs XUMHHM KaKk Ha YpPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEIHETO 0011Iero 00pa3oBaHusl, MPU ONPEACIICHUN
COJIep)KaTeIbHON XapaKTEPUCTUKU IeJNeld HU3y4eHUs NpeaMeTa HallpaBICHUEM
NEePBOCTEIIEHHON 3HAYMMOCTH TPAJAUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKONW HAyKH KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOIl
JeSITEILHOCTH YelloBeKa U KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOHM KYJIbTYpbl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K OIPEACICHUIO LEJIEU U3y4eHUs
IPEAMETA SIBJISIETCS BIIOJIHE ONTPaBIAaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEISIMU H3Y4YEHUs MpeaMera
«Xumus» Ha 0230BOM YPOBHE SBIISIFOTCS:

e (opmMupoBaHME CHUCTEMbl XUMHUYECKMX 3HAHUHW Kak  Ba)KHEHIIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOH
JeKaT KIIYEBbIE MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M MOHMUMAHHE CYLIHOCTH IOCTYMHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX peakUuui, HEOOXOOUMBIX [JIsI MPHOOpETEeHUs
YMEHHM OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBJICHUU,
MMEIOLIMX MECTO B IIPUPOJIE, B MPAKTUYECKOW U MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHHUH U CIOCOOOB AEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO OJKCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e301acHOro OOpaIeH s ¢ BEECTBAMH.

Hapsny ¢ atuMm, comepkaTenbHas XapaKTepUCTUKA LIEJIEW U 3aa4 U3YUYCHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero oomiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIICH CTENeHH OTHAETCS  MPEANOYTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OOy4YeHHUs, OpPUEHTUPOBAHHOM Ha
MOJTOTOBKY BBIITYCKHUKA 00IIe00pa30BaTeIbHOM OpraHu3alliy, BIAICIOIEro He
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMH aKTHBHOTO MOJIYYEHHUS] 3HAHUU U NPUMEHEHHUS MX B PEANbHOW >KU3HU
JUISL pELIEHUS TPAaKTUYECKUX 3a/1a4.

B cBa3u ¢ sTUM npu wW3ydeHUM mpeaMera «XUMHUs» JTOMHHHUPYIOLIEE
3Ha4Y€HHE MPUOOPETAIOT TAKKE LIeJIN U 33]1a4H, KaK:

amanrtanusi 00y4aronmxcsi K yCJIOBUSM JTUHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMupOBaHHE  UHTEIJICKTYyaJllbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pPELIECHNUI B KOHKPETHBIX dKU3HEHHBIX CUTYAIUSAX, CBA3AHHBIX C BEUIECTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHue y OOy4yaromMXcs KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHHUBEPCAJIBHOE 3HAYEHUE [UIS PA3JUYHBIX BHJIOB
JEeATEIIbHOCTH: pelIeHUs MpooJieM, MorcKa, aHam3a U 00paboTku uHOOpMaINH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHUs OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B TO3HAHMM XUMHH, A TaKXKE ISl OLEHKU C MO3ULUN



DKOJIOTUYECKON O€30MMacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M Y€JIOBEKA U MIPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKUX
CITIOCOOHOCTEHN 00YyUarOIMMXCsl: CIIOCOOHOCTH CAMOCTOSTENILHO MPUOOPETaTh HOBBIC
3HAHUS M0 XMMHUU B COOTBETCTBUU C )KM3HEHHBIMH MOTPEOHOCTSAMHU, UCII0JI30BATh
COBpeMEeHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTUH /I TIOUCKA W aHalin3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMHUYIECKOTO COJICPKAHUS;

dbopMUpOBaHUE U PA3BUTHE Y O0YJAIOIINXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMbI, B YaCTHOCTH, NPH TUIAHUPOBAHUU W TPOBEJAECHUU XHUMHUYECKOTO
AKCIEPUMEHTA;

BOCMIUTAaHWE Yy oOOydJarommxcsi YOSKIEHHOCTH B TyMaHUCTUYECKOU
HaIPaBJIICHHOCTH XUMHM, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOIeM
PalMOHAJIBHOTO TTPUPOJIONIOIH30BAHMS, TTOMOJTHEHUSI SHEPTeTUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHUs OIbITA
WCIIOJIb30BAHUSL TIOMYYCHHBIX 3HAHWM IS TPUHSATUS TPAMOTHBIX PEIICHUA B
CUTYAIIUSIX, CBSI3aHHBIX C XUMUUYECKUMU SIBJICHUSIMH.

B ydeOHOM mutaHe cpeaHero oOIIero o0pa3oBaHUs TMpeaMeT «XHUMUSD»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAYyYHbBIE
PEAMETHD.

OO6miee 4ynciio YacoB, OTBEAEHHBIX JJIs U3yueHust XUuMUM B 10 «A» u 11 «A»
KJ1accax cocrapisieT 136 yacoB, 68 yacoB B roj (2 yaca B HEJEINIO).



COILEPKAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKO XUMHHU

[IpeameT opraHnyeckoil XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIyYEHUM HOBBIX BEHIECTB M MaTepHaioB. Teopusi CTPOECHHsS OPraHUYECKHX
coeaunenuit A. M. byTiepoBa, e€ ocHOBHBIE TT010)keHHI. CTpyKTypHBIE (hOPMYJIBI
OpraHUYecKUX BellecTB. ['oMonorusi, usomepus. DIEKTPOHHOE CTPOEHUE aToMa
yIaepoaa: OCHOBHOE M BO30YXXKIEHHOE COCTOSHHUA. BaleHTHbIE BO3MOXKHOCTU
aToMa yriepoja. XUMHYECKas CBA3b B OpPraHUYECKUX COCIWHEHMSX. THIIbI
ruOpuIM3ali  aTOMHBIX —opOuTaneil yriepoaa. MexaHu3mbl 00pa3oBaHUsA
KOBAJICHTHOU CBsA3U (OOMEHHBIN M IOHOPHO-AKIENTOPHBIN). THUIIBI TepeKphIBaHUS
aTOMHBIX opOuTaieH, o- u m-cBsi3u. OnuHapHAas, ABOWHAS U TPOHHAS CBSI3b.

[IpencraBienne o kinaccupukalumu oOpraHndeckux BemniecTB. [lonstue o
¢dyHkmonansHOU rpymnmne. 'omomnorus. 'omonorudeckue psanpl. CuctemMaruyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTJIENIbHBIX MPEACTaBUTENCH.

Oco0eHHocTy U Ki1accuuKaiysi OpraHu4ecKuX peaxiiuii.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HX MPEBpAIICHUIL:
O3HAaKOMJIEHHE C O0OpasllaMHd OpraHMYEeCKHX BEIIECTB M MaTepuajamMH Ha HX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OpPTraHWYECKUX BEILECTB, HAOIOJEHUE U
OMHMCaHUE JEMOHCTPALIMOHHBIX OIMBITOB IO MPEBPALIEHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TJ1aBJIeHUe, 0OyTrIMBaHUE U TOPEHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHHME, TroMoJiorTHYeckuil psan. Homenkinarypa u
u3oMepusi. MeTaH U 3TaH — NMpOCTeile NPeACTaBUTENN AJIKAHOB: (PU3UYECKHE U
XUMHUYECKHE CBOMCTBAa (peakiuu 3aMelleHusi, TOpPEHUs, AETUIPUPOBAHMUS,
NUPOJIN3a), HAXOKIAEHUE B IPUPOJIE, TOTYUYEHUE U IPUMEHEHUE.

Huknoankansl. O6mas Gopmyra, HOMeHKIaTypa U u3omepusi. OCOOEHHOCTH
CTPOCHUS M XHUMHYECKUX CBOMCTB MaJbIX (IUKJIONpPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIONIEHTAH, ITUKIJIOTEKCaH) IUKIoadkaHOB. CHOCOOBI MOJYyYECHHUS U
IPUMEHEHUE UKIIOAIKAHOB.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUUECKHUI Psii. DTUJIEH U MPONHUIEH —
IpocTeillliie MPEACTaBUTENN AalKeHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTAllMd, OKHUCJICHUS U
NOJIMMEpHU3aIlim), otyyeHue u npumenenue. [Ipasuno MapkoBHUKOBA.



Ankanuensl: Oyrtaawes-1,3 u mermwnOytamueH-1,3: cTpoeHWe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kaydyka W pe3wHbl.  Krnaccudukamus — ankagueHOB  (COMPSKEHHBIE,
U30JIUPOBAHHbBIC, KyMyauposauHvie). OCOOEHHOCTH JJIEKTPOHHOTO CTPOEHUS U
XUMHYECKUX CBOMCTB CONPSIKEHHBIX JUEHOB, 1,2- u 1,4-ipucoenvHeHue.
[Tomumepuzarust conpspKEHHBIX aueHOB. CrocoObl TOMYyYeHHUs] W MPUMEHEHUE
aJIKaJIMCHOB.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psijl. AlIETHIICH
— TMPOCTEHIIMIA TpPeNCcTaBUTENIb AJIKHUHOB: COCTaB, CTpOEHUE, (U3MYECKHue W
XUMHUYECKHUE CBOMCTBA (pEaKiMK TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTAIIH,
TOpEHMUs), TTOTYyUYEHHE U puMeHeHre. KauecTBeHHbIE peaKIuu Ha TPOUHYIO CBSI3b.
CriocoObI IOJTy4YEeHHS ¥ IPUMEHEHHE aJTKMHOB.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3NUECKHME U XMMUYECKHE CBONCTBA
(peakiMu TaJIOTEHUPOBAHUS M HUTPOBAaHMS), IMOJIYYEHUE U IPUMEHEHUE.
XWMHYECKHE CBOMCTBa OCH30Jla M €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B
OCH30JIBHOM KOJbIIE M YIJICBOJOPOJHOM pajuKale, PEaKIuu MPUCOSTUHEHUS,
OKHCJICHUE TOMOJIOTOB OeH3oma. Tonyon: cocmas, cmpoenue, @usuyeckue u
XumuuecKkue c8oucmea (peakyuu 2aio2eHuposaHus U HUMpOB8aHus), noiyieHue u
npumeneHue. TOKCUYHOCTh apeHOB. ['eHeTrueckas CBsI3b MEXK/y YIiIeBOAOPOIAMH,
MPUHAJJICKAITUMHA K Pa3IUYHBIM KIJIACCaM.

[IpuponHble MCTOYHMKH YII€BONOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPErOoHKa, KPEKUHT (TEPMUYECKUM, KaTalUTU4YecKuil), mnuposm3. IIpoaykTsi
nepepaboTKu HePTH, UX MPUMEHEHHE B MPOMBIILIEHHOCTH U B ObITy. KamMeHHbIN
yTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpAICHUN:
O3HAKOMJIEHHE C 00pa3laMu IUIaCTMACC, KaydyyKOB U PE3HMHBI, KOJUIEKIUU
«Heptp» u  «Yromap», MOAECIUPOBAHUWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HOMPON3BOIHBIX, MMPOBEACHUE MPAKTUYECKON PabOThI: MOJyYCHUE ITHIICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuérnblie 3anaumn.

Bbluuciaenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00BbEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTA PEAKIMU MO0 HW3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMH MeETaJlJIaMH,
raJIoreHOBOJIOPOJaMH,  TOPEHHEe,  peaKIMud  3aMEelIeHUs,  JeruApaTaluu,
OKHUCIICHHS), TIpUMEHEHHE. BOJopoJHbIE CBSI3U MEXKAY MOJIEKYJIaMH CIHUPTOB.




JleiicTBre MeTaHOJia M dTaHOJA Ha OpraHu3M udenoBeka. CrocoObl MOTy4YeHUS U
IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

MHoroaroMHbple  COMPTHL. OTHWIEHTJIMKOJIbL W  TJIMLIEPUH: CTPOEHHUE,
¢uznyeckue W XMMHYECKHE CBOMICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAasl PEaklMsi Ha MHOTOaTOMHbIE crupThl). [leficTBue Ha
opranu3M uesnoBeka. [IpuMeHeHue rauuepuHa U STWICHDHKOMA. CrnocoOsl
MOJIyYEHHUs! ¥ MPUMEHEHNUE MHOTOATOMHBIX CITUPTOB.

®deHon:  CTpOoEHHE MOJIEKYNbl, (U3NYECKME M XHUMUYECKHUE CBOWCTBA.
TokcuunocTh Genona. [Ilpumenenue genona.

Anpneruapl U KemoHvl. DOpMaNbIErH], AUETAIBIAETUI: CTPOEHUE,
busznyeckue U XUMUYECKHE CBOMCTBa (peaklMU OKHCIECHUS W BOCCTAHOBIICHUS,
KAUECTBEHHbIE PEAKUMH), IOIYyYEHUE M IPUMEHEHHE. XUMHUYECKHE CBOMCTBa
IBJETUJIOB U KETOHOB: peakuuu MnpucoenuHeHus. OKHCIEHUE albJErHIOB,
KaueCTBEHHbIE pPEAaKIUM Ha anpAeruibl. CrocoObl MONy4eHHSs U NPUMEHEHHE
aJIbJICTUIOB U KETOHOB.

OnHOOCHOBHBIE  TpeAeNbHbIE KapOOHOBbIE  KHCIOTHL. M3omepus wu
HOMEHKJIaTypa KapOOHOBBIX KHCIOT. MypaBbuHas U YKCyCHasi KHUCJIOTHI:
cTpoeHue, (puznueckue M XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIMEe IJIs Kjacca
KHUCJIOT, peakuus >3TepUPUKALMU), IOJYyYEHHUE U IpPUMEHEHHE. XHUMHUYECKHE
CBOICTBa: KUCJOTHBIE CBOWCTBA, peakius »TepuduKanuu, peakuud ¢ y4acTheM
yTAEBOIOPOAHOTO paaukana. CrnocoObl MONy4YeHHUs M MPUMEHEHHE KapOOHOBBIX
kucioT. CreapuHOBasg W OJEUHOBAsT KHUCJIOTHl Kak MPEACTaBUTENH BBICIIMX
KapOOHOBBIX KUCJIOT. MblIa KaKk COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE
JIeHICTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb )KUPOB.

VYrineBoabl:  cocraB, KilacCU(pUKanus  YIJIeBOoJOB  (MOHO-, JU- H
nosmcaxapuabl). [roko3a — mpocTelmmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYJbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJACWUCTBHE C
ruapokcuaoM Meau(Il), okucnenne ammuadyHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHME TJIIOKO3bl), HAXOXACHUE B IPUPOJAE, NPUMEHEHHE,
ounonoruueckas poiab. PotocunTe3. pykTo3a Kak U30MEP IIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia u
Hewono3bl.  Pu3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUApOJu3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX MPEBpallCHUI:
IPOBEJCHUE, HAOJIOJEHUE U OINMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA



okcuaoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJEHUCTBUE TJIMIIEPUHA C
ruapokcuoM meau(ll)), anpaerunoB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHAA
cepeopa(l) m rugpokcumom wMmenu(Il), B3ammopeiicTBHE Kpaxmana C HOAOM),
IPOBE/ICHHE NMPAKTHUUECKOW pabOThI: CBOMCTBA paCcTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3agaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0bEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WM MPOAYKTa PEAKIIUU MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A30TCozepIKallie OPraHUYECKUE COCTUHEHUS.

AMMHBI — OpraHU4ecKre MPou3BOHbIe aMMHuaka. CTpoeHue MOJIeKyJ1, 001as
dbopmyrna, u3OMepHus, HOMEHKJIAaTypa U (U3UYECKHE CBOWCTBA. AHWUIUH —
MPEACTABUTENIb AMUHOB apOMATUUYECKOT0 psija.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWMCTBA aMHUHOKHUCIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3HAYEHUE aMUHOKHUCTOT. [lenTupl.

benku kak nOpupoaHBIE BBICOKOMOJICKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
HAOJIOICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalus OCIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALNH, CPEIHSS MOJEKYJSpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHHN —
MOJMMEPU3ALIS U TTOJIMKOHICHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIIPOIUIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJ, MOIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
noJIMATUIICHTEpEePTaNIaT). Y THIM3AIMS U TIepepadoTKa TIACTHKA.

DnacToMepsl: HaTypalbHBII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

BonoxkHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KapoH U JIaBCaH).

[Tomumepsnl CIEHUAIIBHOTO Ha3HAYEHUS (TedioH, KeBJjap,
3IIEKTPONPOBOIAIIME MTOTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHI:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHUE DJKCIEPUMEHTAJIbHbIX 3adady Io Tteme «Pacno3zHaBaHue
MJIACTMACC U BOJIOKOH).



MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU N3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYMIECTBIISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TOHSTHM, TaK W MOHSTUH, SBISIOMIUXCA CUCTEMHBIMU JJISl OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTecCTBEHHO-HAYUHbIE IOHATUA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
3aKOH, TEOPHs, aHAIW3, CUHTE3, KiIaccuuKaius, NepuoaudHOCTh, HAOIIOICHHE,
U3MEpEHUE, HIKCIIEPUMEHT, MOJIETMPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKUl YypOBEHb, BEIIECTBO, TeJl0, OO0BEM, arperaTHoe COCTOSIHUE
BEIIEeCTBa, (PU3MUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIC BeliecTBa (OCJIKH, YIJIEBOABI, KUPHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKOMAaeMble, TOTLTUBO,
pecypchl.

TexHonorus: mNHILEBbIE TMPOMYKTHI, OCHOBBI PAIMOHATBHOIO MHUTAHMUS,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHUE MPEenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XHUMHYECKUI 31eMeHT. AToM. Sapo aroma, H30TOINBI. OJIEKTPOHHAs
00oJiouKka. DHEPreTuYecKue ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipeesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB B OCHOBHOM M BO30YkKIEHHOM COCTOSIHUH,
AJIEKTPOHHBIE KOH(MUTYpALIMK HOHOB. DJIEKTPOHHAsSI KOHPUTYpaIisi aTOMOB.

[Tepunonnueckuit 3akoH u [leprnonnueckas cucremMa XUMUUYECKUX JIEMEHTOB
. . MenaeneeBa. CBsi3b NEpUOAHYECKOr0 3aKoHa U Ilepronnyeckoil cucTemsl
xumuueckux 3yieMeHToB JI. M. MeHnneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpynmaM U IEPUOAAM.
3HauYeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(koBaJIeHTHasi HEMOJsipHas M MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOM XMMHYECKOW CBsi3u (OOMEHHBIH M JOHOPHO-



aKLenTopHblii). BomopoaHas cBsA3b. BalleHTHOCTh. ONEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHus. OHbI: KATUOHBI 1 AaHUOHBI.

BemectBa MOJEKYyISpPHOTO M HEMOJEKYJSIPHOIO  CTPOEHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.

[lonaTne o nucnepcHsIXx cucreMmax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast nmons BemectBa B pacTtBope. CrnocoObl BBIpaKEHHs] KOHIIEHTPAIUU
pPacTBOPOB: MaccoBasi 10J1s BELIECTBA B PACTBOPE, MOJIAPHAsA KOHLICHTPALU.

Knaccudukanus HEOPraHUYECKUX COCIMHEHHUH. Homenknarypa
HEOPTraHWYECKUX BEUIECTB. ['€HeTHyeckas CBs3b HEOPraHMYECKHX BEILECTB,
IIPUHAJIEKANMX K Pa3JIMYHbIM KJIaccaM.

Xumudeckass — peaknus. Knaccupukamuss XUMHUYECKHX — pEaKIUid B
HEOPTraHWYECKOM M OPraHWYeCKONM XMMHMH. 3aKOH COXPAHEHHMS MacChl BEIIECTB,
3aKOH COXpPAaHEHUs M IIPEBPAIlCHUs] DHEPrUM IPU XUMHUYECKHX PEaKIUX.
TennoBsie 3¢ HeKThl XUMUUYECKUX peakluuil. TepMoXxuMudeckue ypaBHEHHUs.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3indHbIX (QaxTopoB. OOpaTuMbIe
peakiuuu. Karanm3 wu  karaimsaropsl. XuMuU4YecKoe paBHOBecue. DakTopsl,
BIIMSIOIINE HA COCTOSIHME XUMHUUYecKoro pasHoBecus. [Ipunnun Jle [latense.

Onexrpoautnueckas aucconmanus. CunbHble W CIA0bIe  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCJIOTHAs, HEWTpaibHas,
niesioyHas. Bomopoansiii mokaszarens (pH) pactBopa. I'maponu3s coneil. Peakuuu
MOHHOTO OOMEHa.

OKHCIINTEbHO-BOCCTAHOBUATENBHBIE  peakuud.  CTeneHb  OKUCIICHMS.
Oxuciurens M BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHS M BOCCTAHOBIICHUS.
Baxneiimme OKHCIUTETW W BOCCTAHOBHUTENIW. METOH 3JIEKTPOHHOTO OanaHca.
DNEeKTpOJIU3 pacTBOPOB U PaCILJIABOB BEILLIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YCHHMS BEIIECTB M HX IPEBpALICHUI:
nemoHctpauus Tadmun «Ilepuonnyeckas cuctema XMMHUYECKUX yieMeHToB 1. .
MemnpeneeBa», U3ydyeHHE MOJENEH KPUCTATMYECKUX PEIIETOK, HAOIIOAeHHE U
OINHCaHUE IEMOHCTPAI[MOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3/iOKEHUE MEPOKCHIA
BOJOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BELIECTB
C TIIOMOIIBI0 YHHMBEPCAJIBHOIO HWHAMKATOpA, PEAKIUM HOHHOIO OOMEHa),
IPOBEJCHUE NPAKTUUECKON paboThl « BinsiHue paznuuHbIX (GakTOpOB HA CKOPOCTH
XUMHYECKON PEAKLIAN.

Pacuérnbie 3anaumn.

Pacuérel 1m0 ypaBHEHMSAM XMMHYECKMX pPEaKkUMi, B TOM YHCIE
TEPMOXHMHUUYECKUE PACUYETHI, PACUETBl C MCIOJB30BAHUEM IOHATHS «MaccoBas
JI0JIs1 BEILIECTBAY.



Heopranunyeckasi xumms

Hemeraiuel.  Ilomoxenne HemerauioB B Ilepuoandeckoi  cucreme
xumudeckux snemeHToB [[. M. MenaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoaa).

Bomopon. Ilomydenne, ¢usnueckue M XUMHUYECKHE CBOWCTBA: PEAKIUU C
MeTaJlJIaMU U HEMETaJJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA.

["anorennl. Haxoxaenue B mpupoje, cnocoObl MoJydeHus, (pusnyeckue u
XAMUYECKUE CBOMCTBA. ['amoreHoBoAOpOAbl. BaxkHenIne KUCIOPOACOAEpKALINAEC
COEIMHEHMsI raJoreHoB. [IpumMeHeHne rajloreHoB U X COeTMHEHUN.

Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIIIIEHHBIE CIOCOOBI MONTYYEHUS
Kkuciopoaa. @u3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha.

Cepa. Haxoxzaenue B mpupoie, CIOCOObI MOJy4YEHUS, (PU3MUECKHE U
xumudeckue cBoiictBa. CepoBogopon, cyiabdunasl. Oxcun cepsi(IV), okcun
cepoi(VI). CepHucras u cepHasi KUCIOTHI U UX COJIH.

Azor. Haxoxxaenue B mpupoje, CIOCOObl TMOMydeHUs, (PU3NYECKUE WU
XUMUYECKUe cBOMCTBA. OKCUABI a30Ta. A30THUCTas U a30THASE KUCIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHne a3oTa U €ro COeAMHEHUH.
A3oTHBIE y10OpeHusl.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMy4deHUs, (U3UYECCKUE U
xumuueckue cBoiictBa. Oxcuabl docdopa, dochopHas kuciaora u e€ coim.
[Ipumenenue dhocdopa u ero coenuneruii. @ochopHbie y100peHHUS.

VYrinepoa, HaxoXIeHUEe B NOpuUpojAe. AJUIOTPONHbIE  MOJAU(PHUKALKUU.
®usnueckue u xumuueckue cpoiictBa. Oxcun yriaepoaa(ll), okcun yraepona(IV),
yrojapHas Kuciaota U e€ conu. [IpuMeHeHrne TpPOCTHIX BEMIECTB, 0OpPa30BaHHBIX
YIJIEPOJAOM, U EF0 COCIMHECHUM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3n4ecKue u
xumuyeckue cporictBa. Oxcun kpemHuA(IV), KpeMmHHEBas KHUCIIOTA, CUJIMKATBHI.
[IpumeHeHue KpeMHus U ero coequHeHnil. CTeKs0, ero moJiydeHue, BUJIbl CTEKIIA.

[Tomoxenne metamioB B [leprnoanveckoil cCUCTEME XMMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O0O0JOYEK aToMOB MeTaioB. OOmue
¢dbu3nyeckue cBorcTBa MeTauioB. [IpuMeHeHHEe MeTauioB B OBITY M TEXHHKE.
CruiaBel METAIIIOB.

ONEeKTPOXUMHUYECKUN psA HampspDKeHuid  MmeTaywioB.  OOmme  crnocoObl
NOJIyYEHUS METaJJIOB: TUAPOMETAILTYPrHs, NUPOMETAILTYPIHUs,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUThl OT
KOPPO3HH.



OObmas xapakrepuctuka MeTamwioB IA-rpynmbel Ilepuonnyeckoil cucTemsl
XUMUYECKUX OJJeMeHTOB. Hartpmii u kanmuii: mnomydeHue, (U3MYECKHUE U
XAMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCTUHEHUN.

O6mas xapakrtepuctuka metamuioB IIA-rpynmnel I[lepuoaudeckoit cUCTEMBI
XUMUYECKUX BJIEMEHTOB. Maruuii u KaublMil: mnosnydeHue, (U3MYECKue u
XAMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCTUHEHUN.

AOMUHWI: TTOy4YeHue, pu3ndeckne 1 XUMUIECKUE CBOMCTBA, MPUMEHEHNE
IPOCTOTO BEIleCTBA M €ro COeqUHEHUH. AMQOTepHbIE CBOICTBA OKCHIAa U
TUIAPOKCUIA ATFOMUHUSL.

Pu3znuecKkue U XUMMUYECKHE CBOMCTBA XpOMA U €ro coeauHeHuil. OKcuasl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIUTEIbHbIE CBOKUCTBA. [loilyueHne U MpUMEHEHUE XpOoMa.

@u3znyecKkrue U XUMHUYECKHE CBOWMCTBA JKejie3a U ero coequHeHuil. OKCupl,
ruapokcunsl u conu xeneza(ll) u sxenesa(lll). [lonyuenne u npuMeHeHUE xKene3a
Y €ro CILIABOB.

du3nyecKkrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyuenne u
MIPUMEHCHUE MEJIU U €€ COCTMHEHUN.

[Muuk: momyyeHue, (U3MYECKME U XUMHUYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJIA U TUAPOKCH/IAa IUHKA. [[pyMEeHeHne IMHKA U €r0 COEINHEHUI.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
M3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTANIbHBIX 3a7a4, HAONIOJICHUE U OINHMCAHHME JAEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE TMAPOKCHUIA ATIOMUHHUS C PACTBOpAMU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3anaumn.

Pacuétel maccel BemecTBa uianM 00BEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOIO W3 YYACTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET PUMECH.

XuMHS U KU3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W THINECBOU
0e30MacHOCTH, Pa3BUTHUM MeAUIMHBL. [loHATHE O Hay4HBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpenacraBnennst 00 OOMMX HAYYHBIX MPUHIUIIAX  MPOMBIIIJIEHHOTO
MOJy4YE€HUs BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHUAJIOB: BAXXKHEHIIME CTPOUTEIIbHBIC
Marepualibl, KOHCTPYKLMOHHBbIE MaTepHualbl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl IJs 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.



XuUMHST W 3J0pOBbE YEJIOBEKA: MPAaBWJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0€30MaCHOTO UCIIOIh30BaHUS MPEMapaToB OBITOBOW XUMUU
B IIOBCEIHCBHOM >KU3HU.

MexXnpeaMeTHBIE CBSI3H.

Peanmuzanmst  MEXINpEeIMETHBIX  CBSI3eM MpU  HM3yYeHUHW  OOmeHd U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyIECTBIISIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUHA, SBJISIOIIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHSTHS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukaius, IMepUOIUIHOCTh, HAOJIOJICHHE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

dusuka: MaTepus, SJHEPTHs, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
M30TOM, PaIMOAKTUBHOCTh, MOJICKYJIa, SHEPTE€TUYECKUN YPOBEHb, BEIIECTBO, TENO,
00bEM, arperaTHoe COCTOSIHHE BEIeCTBa, (PU3WYECKUE BEIIMYUHBI M €UHUIIBI UX
U3MEpPEHUSI, CKOPOCTb.

buonorus: knetka, opraHu3M, DJKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OpPraHU3ME.

['eorpadusi: MuHepasibl, TOpHbIE MTOPOJIbI, MMOJE3HbIC UCKOMAeMbIEC, TOTIIMBO,
pECYpCHI.

TexHomorust: XMMHYECKasi MTPOMBIIUIEHHOCTh, METAJUIYpPrus, MPOU3BOJCTBO
CTPOUTEIIBHBIX MAaTE€PHUAIOB, CEIbCKOXO3IMCTBEHHOE MPOU3BOJCTBO, IHILECBAS
MPOMBIIJICHHOCTh,  (hapMalieBTUUeCKass  IPOMBINIIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKMX IMpernapaTroB, IPOU3BOIACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
00yJaIMMHUCI TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-MeToau4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAOIMIMMHUCS POCCUUCKONW TPAKIAHCKOW HWISHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEEIEHUIO;

HaJIM4Khe MOTUBALIMK K O0YUEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLuii 6a30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroOIIMXCSl PYKOBOACTBOBATHCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMU IIEITOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
I[ETN U CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XUMHS) JIOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOT0 Tpa)XAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOIIO3HAHUs, CaMOPAa3BUTUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroImMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaxaror
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIILBHOW W TMPAKTUYECKOW JESATEIHHOCTU
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOr0 BOCIMTAHUSA:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMATb MOTHUBBI, HAaMEPEHHUs, JOTHKYy H
apryMEHThI IPYTHX IPU aHAIU3€ Pa3IM4YHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEUYECTBEHHON XUMHUU;

YBaXEHUsI K MPOIECCYy TBOPUECTBA B OOJACTH TEOPUU U IMPAKTUUYECKOTO
OPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHMSI HAyKH €CThb pe3yJsIbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX OKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHUKOB;

UHTEpeCca M I103HABATEIbHBIX MOTHUBOB B IIOJYUYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKM O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYAllUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN AITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 370poBoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmo/ieHust TpaBuil 0e30MacHOro OOpallleHuss € BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUIX, yTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS MOCJEACTBUM W HENPUATHS BPEAHBIX NMpPHUBBIUEK (YNOTpeOieHus
aJIKOTr0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JIPYrMX BHJAX
NESTEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU MPAKTUUECKUX 3a/ad
COLIMaJbHON HAMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



MHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOoeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS NMPEAMETHBIX 3HAHUU 110 XUMUU;

YBAKEHUS K TPYAY, JIOIAM TPyJa U PE3yabTaTaM TPYyAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYQJIbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyayuiedl npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHM )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUH XUMHUM Ui
peuIeHus BOIIPOCOB PALIMOHAIILHOTO TPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIUX BpEl OKPYKAKOLIEH
IPUPOJTHON cpele, YMEHHUs] MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHMUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX NEMCTBUN U MPEIOTBPAILATD HX;

HAJIM4MsI Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHus €€ poilu B
(OpMUPOBAHNN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXAlOUIEM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJIs  COBPEMEHHOM
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaIbHON KYJIbTYPbI, PEIICHUHU I100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBOM U
HKOJIOTUYECKO O€30MacCHOCTH, B PA3BUTHUHM MEIUIMHBI, 0OECIIEYCHUH YCIOBUMA
YCHEIIHOTO TPyAa U SKOJOTWYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiEeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU: IIOHUMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA Ui aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYalIHsX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3luYHbIX cepax mpodhecCuoHaTbHON

NESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeaMera «XuMHs» Ha
YPOBHE CpeaHETo o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCHU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0BAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHC);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrnieunBaroIne dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00y4YatoInuXcs;
CIIOCOOHOCTH o0y4aromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4YCOHBIC
JIEUCTBYS B IO3HABATEIILHON U COMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJSTUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIH3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh IMPU OCBOCHWU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUM;

BEIOMpPATh OCHOBAaHUS W KPUTEPHH IS KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKIUH;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIBLHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHEHHE XUMHYECKOU
peakMy — TMPU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3ajad,
IPUMEHSTh HAa3BaHHbIE MOJIEJIbHBIC MIPEICTABIICHUS VISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuit;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMS, UCIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOSATETHHO C(OPMYyIHPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHUSI HAOIIOJaTh 32 XOAOM
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMUSI.

3) pabora ¢ naopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJISIpHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHanmu3upoBaTh WH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM
IIpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



GbopMyIUpPOBATH 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npuOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (HOpMy  TMpeAcTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHue YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI B X0Ji€ AUaiora u/mim
JTUCKYCCUHW,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU ACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIbHO I COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIECTB, peaan3alui yI4eOHOTO MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3ysibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMS TO3UIIMA B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbhIOMpaTh Hauboliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C YYETOM IOJYUYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.



IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpenmeTHbie pe3ynapTaThl OCBOEHUsI Kypca «OpraHuueckas XUMH»
OTPaXKaroT:

c(hOPMUPOBAHHOCTh  TMPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJM XHMHM B TIO3HAHUM SIBJICHUUN
npupoasl, B (OPMUPOBAHWUU MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BIAJICHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTOJIATAIONIME TOHATHA (XUMHYECKHH 3JIEMEHT, aroM, DSJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIA O00BEM, YTIIEPOJHBIA CKeleT, (QyHKIHOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIEBOAOPO/IbI,
KHUCJIOPOJI M a30TCOJEp KaIMe COCTUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUU U 3aKOHBI (TEOpHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3BIK XWMHHU; MHUPOBO33PCHUECKHE 3HAHWUS,
JeXalyue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUHN, (AKTOJIOTUYECKUE CBEACHHMSI O CBOICTBaX, COCTaBe, IOJYyUYEHUU WU
0€30MacHOM HCIOJIb30BAaHUU BaKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOH JeATeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSITHUH,
yCTaHaBIMBAaTh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IPU
OMMCAaHUU COCTaBa, CTPOCHHUS U MPEBPALLEHUI OPraHNYECKUX COCINHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUJIS
COCTaBJICHUS MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W ypaBHEHUM XUMHUYECKUX PEAKIUH,
U3TOTABIMBATh MOJEIN MOJIEKYJ OPTraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUM HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIacCy/Tpymnme COeAWHEHUN (yriaeBOIOpPOAbI, KHCIOPOA M a30TCOAEp KaIlue
COCIMHEHUS, BBICOKOMOJICKYJISIDHBIC COCIUHEHMsI), JaBaTb WM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPOINUJIECH, AalleTHJICH,



ATWJICHTJINKONb, THIECPUH, (HEeHON, (HOopManbIeTH, aleTalbIerua, MypaBbUHAS
KHCJIOTa, YKCYCHas KHCIIOTAa, OJICMHOBAS KUCJIOTa, CTEApUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(OpPMHUPOBAHHOCTh YMEHHUS OINpPENesaTh BHIbI XUMHYECKOW CBSI3H B
OpPTaHMYECKUX COSAMHECHMSIX (OJMHAPHBIC U KpaTHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

cOpPMUPOBAHHOCTh ~ YMEHHH  XapaKTepu30BaTh  COCTaB, CTPOCHHUE,
duznyecKkne W XUMHYECKHE CBONCTBA THUIWYHBIX MPEACTABUTENCH pa3IHMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, arleTHJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHO], ATAHOJ, STUJICHTJIUKOJIb,
TIIMIEpUH, (EHOJI, aleTalbAeTHa, MypaBbUHAs M YKCYCHas KHUCJIOTHI, TIIOKO3a,
Kpaxmal, [eJUTi0103a, aMUHOYKCYCHAsI KHCIIOTa), WIUTIOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEXJYy HUMH YPAaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHHUKHU YTIICBOJIOPOTHOTO
ChIpbsi  (He(Th, NPHUPOJAHBIA Ta3, Yyrojb), CHOCOOBI HX NepepaboOTKu U
MPAaKTHYECKOEe MPUMEHEHHUE TIPOTYKTOB MepepabOTKy;

c(hOpPMUPOBAHHOCTh YMEHHU MPOBOJIUTH BBIUUCICHUS TIO0 XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiMu 1O W3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB MJTU MPOJTYKTOB PEAKIIUHN);

c(OpMHUPOBAHHOCTh YMEHHWH BIAJACTh CUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUs, UCTIOJIb3YEMbIX B XHUMHHU MPU U3yYCHHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIONb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHWS [JIsl TPUHATHS pEIICHWA B
KOHKPETHBIX KU3HEHHBIX CHUTYyallWsIX, CBS3aHHBIX C BEHIECTBAMH U WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
MOCYJIO W JTabopaTOpHBIM O0OPYIOBaHWEM, a TaKXKe MpaBuia OOpaImieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHUSMHU IO BBITOJHEHHUIO Ja0OpaTOPHBIX
XUMHYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMOJHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKHUX BEIIECTB MPY HATPEBaHUH, MIOJyUYCHHE
THJIEHA ¥ W3yYeHHUE ero CBOWCTB, KAaYCCTBCHHBIC PEAKIMH OPraHUuYECKHX
BEIIECTB, JCHATypanus OCKOB NpH HArpeBaHWU, LIBETHHIC PEakiuu OEIKOB) B
COOTBETCTBMU C TMpaBWIAMH TEXHUKH OCE30MacHOCTH TMpH OOpaIleHUH C
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJOBAaHUEM, TWIPEICTABIATH PE3YIbTaThI



XUMHUYECKOTO JKCIEpUMEeHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMyJIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MacCOBOMU
uHopmariuu, UHTepHeT u Jpyrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  MpaBWIa  DKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH NESITEIHHOCTH B IIENISIX
COXpaHEHHUsI CBOErO 3J0POBbS MU OKpYKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABATH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MoHUMas cMbica nokazatens [1JIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKa;

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMHYECKUX SBJICHUM;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmyiL.

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPpMUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHM B IIO3HAHUU SBJICHUU
npupoAbl, B  (POPMUPOBAHUU MBIUUICHHS W KYJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEeIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallIMe MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIGKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYJia, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJTTIMYECKas, BOJOPOAHAs ), KPUCTAIIMYECKasl PEIIETKa,
TANBl XUMHUYECKUX  PEAKUHM, PaCTBOpP, DJIEKTPOJHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEeakUUHd, XUMHUYECKOE PABHOBECHE); TEOPHH M 3aKOHbI (TEOpHUs
IEKTPOJIMTHYECKON aucconManuu, nepuoguueckun 3akoH J[. M. Menneneesa,



3aKOH COXPAaHEHWs MAacCChl BELIECTB, 3aKOH COXPAHEHMS U MPEBPALICHUS dHEPTUN
OpU XUMUYECKHX PEAKLUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHNA SI3BIK XUMHH,
MHPOBO33PEHYECKUE 3HAHUs, JIEKAIIME B OCHOBE ITOHMMAHUSA NPUYMHHOCTH H
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUU, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIyYEeHUHU U 0€30MacCHOM UCIOJIb30BAaHUU BXKHEUIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

c(OpPMUPOBAHHOCTh YMEHHUI BBISBISATH XapaKTepHbIE NPU3HAKU TOHSATHIA,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIUE IOHATHS MPU
ONMCaHUHM HEOPTAaHUYECKUX BELIECTB U MX MPEBPALLCHUI;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJIMKY IS
coctaBiieHUs: (OpPMyJl BELIECTB U YpPaBHEHUH XMMHYECKUX  PEaKIIH,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHbId Tra3, YIVICKUCIBIM Ta3, aMMHakK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHH OIPENEsATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAUHEHMSX PA3IUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHAsI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYJISpHasi,
MOHHAs!, METAJUIMYECKas), XapakTep cpelibl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCTUHCHUU;

c(hOpMHUPOBAHHOCTh YMEHHU YCTaHABJIMBATb IPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBYy K OINpEACIEHHOMY Kiaccy/TpyIie
COEIMHEHUM (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAIIbI, OKCUbI, OCHOBAHUS,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMBICI MEPUOANUECKOrO 3aKkoHa Jl.
N. MeHnaeneeBa 1 1€MOHCTPUPOBATh €r0 CUCTEMATU3HPYIOLTYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX 3JIeMeHTOB |—4 mnepuonoB Ilepuogndeckoil cHCTEMBI
xumudeckux dneMmentoB JI. M. MennmeneeBa, MCHoyib3ysl MOHATHS «S-, p-, d-
DIIEKTPOHHBIE opoutanm», «3HEPreTUYECKUE YPOBHW, OOBSICHSTB
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCIUHEHHI
10 TIEpUOIaM | rpyrmaM lleppoanyeckon CUCTEMbI XUMUYECKHUX 31eMeHTOB JI. U.
Menpeneena;

chOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XMMHYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T'€HETHUYECKOM CBS3M MEXIY HEOPraHWYECKUMU
BEILIECTBAMH C MIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;



c(hOpMUPOBAHHOCTh YMEHHUS KIACCU(PHUIIMPOBATH XUMUUYECKHE PEAKIIMH T10
pa3IMYHbIM TpU3HAKaM (YUCIYy U COCTaBYy PEArupyroluX BeEIIECTB, TEIJIOBOMY
abdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKWCJICHUS 3JIEMEHTOB, 0OpPaTHMOCTH
peaKkiMy, YYacTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHMS PEAKIMA pazTUYHBIX
THUTIOB, TOJHBIC M COKPAIIEHHBIC YPABHCHHS PEAKIIMi HOHHOTO 0OMEHa, yUNUThIBas
YCJIOBUS, TIPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MNOATBEPKIAIOIINE
KaueCTBEHHbI COCTaB pa3UYHBIX HEOPraHWYECKUX BELIECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh yYMEHUH  PACKPhIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS AJEKTPOHHOrO OallaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKON
peakiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTEeP CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuumn Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUS! CEPHOUM KHUCIIOThI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMWX HAyYHBIX MPUHIIAIAX U
HKOJIOTHYECKUX MTPOOIeMax XMMHUYECKOr0 TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN ra3oB
IpU XMMHYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIONIUX B PEaKIUU
BEIIECTB, TEIIOBOTO 3 (}EeKTa peakiiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCCh
BEIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MTPaBUiIa MOJb30BAHUS XUMUYECKON
MOCYJIO W JTabopaTOpHBIM O0OPYIOBaHWEM, a TaK)Ke MpaBuiIa OOpaimieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBITTOJIHEHHUIO JTa0OPaTOPHBIX
XUMHUUYECKUX OMbBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHUYECKHM
HKCIIEPUMEHT (pa3jio’KeHHEe MEePOKCHIa BOAOPOAAa B NMPUCYTCTBUM KaTalW3aTopa,
ONpPE/CIICHUE CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO YHHBEPCAIHLHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIlnu,
peakiuid MOHHOTO OOMEHa, KayeCTBEHHbIC pEakIMu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIIeHHE 3KCIEPUMEHTAIbHBIX 3aJad 10
TeMaMm «Metaey U «HeMeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000pYOBaHUEM,



NPEICTaBIsATh PE3YyJAbTaThl XUMHUYECKOIO HSKCIepUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX DPEAKIMl U (OPMYyIUPOBATH BBIBOJABI HAa OCHOBE
ITUX PE3yNbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHYECKYIO
uH(poOpMaIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBa MacCOBOMU
KOMMYHUKaIu, THTepHET 1 apyrux);

chOpMUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  MpaBWIa  DKOJOTHYECKU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOH JESITEILHOCTH B IEJSIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPY>KAOLIEH IMPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3JCHCTBUS HA HKUBbIE OPraHU3Mbl ONIPEACIIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokazarens [IJIK, moscHATh Ha mnpumepax crnocoObl YMEHBIIECHUS W
IIPENOTBPALLECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMHYECKUX SBJICHUM;

JUIS  CIETBIX M CIAa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmyr.



TEMATHYECKOE IINTAHUPOBAHUE

10 «A» KITACC
KonuyecTBo 4yacos
Ne n/mm HanmeHnoBanue pa3aejioB ¥ TeM HIPOrpaMMbl Beero Kontpoabubie IIpakTnyeckue
padoThI padoThI
11 IIpeamer opranndeckoil xumuu. Teopust cCTpoeHus 6
opranunyeckux coenunennit A. M. bBytneposa
51 IIpenenbHbIE YII1€BOAOPOIBI — AJIKaHbI
[uknoankaasl 2
9 HenpenenbHble yrieBogOpOIbI: aJIKEHbI, AJIKaJUEHBI, 13 |
AJIKVHBI
2.3 ApOMaTHYECKUE YTIEBOIOPOIbI 7
54 IIpupoaHbIE HICTOYHUKH YITIEBOAOPOJOB U UX 3 |
nepepadoTka
3.1 Cruptel. ®enon 6
3.2 Ansnerunsl. Kap6onoBsie KucnoTsl. CroxkHbIe 3(pupb 14 1
33 VYrineBoabl 5 1
4.1 AMMHBI. AMUHOKHCIIOTBL. benku 3
5.1 ITnactmaccel. Kayuayku. Bonokna 1
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 2 3




11 KJIACC

KosauvecTBO 4acoB
Ne n/m HaumeHoBaHue pa3/iejioB M TeM NMPOTrPAMMBbI B Kontpoabubie IlpakTuueckue
cero padoThI padoThl
Crpoenne atomoB. [lepuoauueckuii 3aKoH U
1.1 [lepuoauueckas cucteMa XUMHYECKUX 3JIEMEHTOB /. 5
H. Menneneena
1.2 Ctpoenue BemniecTBa. MHOTOOOpasue BEIIECTB 7 1
1.3 XUMHUYECKUE PEAKLIUN 14 1 1
Hroro no pazneny 26
2.1 Merainbl 16 1 1
2.2 Hemeraminl 20 1 1
2.3 CBs3b HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB 2
Hroro no pazneny 38
3.1 XUMUSA U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 3




ITIOYPOYHOE IIVTAHUPOBAHUE

10 «<A» KJIACC

Koan4yecTBo 4acoB

Ne Hdara JJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontponbnbsie  IlpakTHyeckue
n/n Bcero H3Y4YeHU s o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 IIpeamer opraHn4ecKoi XUMHH, €€ 1 bu6nuorexa [IOK
BO3HUKHOBEHUE, pa3BUTHUE U 3HAYECHUE https://m.eds00.ru/d69d{650
DIEKTPOHHOE CTPOEHUE aTOMa
) yriieposia (OCHOBHOE U BO30OYKIEHHOE | bu6nuoreka [IOK
cocTosiHus ). BasleHTHBIE BOBMOYKHOCTH https://m.edsoo.ru/0ce6fd4c
aToMa yriepoja
Teopust cTpoeHuUs1 OpraHUuYECKUX
3 coenuHenu A. M. bytneposa, eé 1 bubnnorexa LIOK
- V- DYTICpoBa, https://m.eds00.ru/9e595¢b8
OCHOBHBIE ITOJIOKEHUS
4 Bunbl nsomepun: cTpykTypHas, | Bu6muotexa [JOK
[IPOCTPaHCTBEHHAs https://m.edsoo.ru/b0e61661
[IpencraBienue o Ki1accuPUKAUU
OpPraHMYECKUX BEILECTB.
5 Homenknarypa (cuctemarudeckas) u 1 bubnmorexa LOK
P https://m.edsoo.ru/c212dd21
TPUBUAJIbHBIE HA3BAHUS OPTaHUUYECKUX
BELIECTB



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21

Knaccudukamnms peaxiuii B

6 OpraHN4eCKON XUMHH
7 AJKaHBI: COCTaB U CTPOCHHUE, bubnmoreka [JOK
TOMOJIOTUYECKUH P https://m.edsoo.ru/25a14636
2 du3nvecKknue U XUMUYECKUE CBOMCTBA bubnuoreka [JOK
aJIKaHOB https://m.edsoo.ru/3137711¢
9 MeraH u 3TaH — npocTenune bubnmoreka [JOK
MPEACTABUTEIN ATKAHOB. https://m.edso0.ru/259b0as5b
Haxosxenue aakaHoB B IpUpoJIe.
10 CriocoOblI mosryueHust u an:/u\feHeHHe bubmmorexa LIOK
https://m.edsoo.ru/25a14636
AIIKaHOB
[uknoankansl: o0mast popmyna,
HOMEHKJIaTypa U U30MEPHUsI
11 OCO6€HHOCZIE CTpoeHI/IstH X;IMI/IIICCKI/IX brbmmorexa LIOK
. https://m.edsoo.ru/156730d2
CBOWCTB, CITOCOOBI MTOTyYEHHS U
MIPUMEHCHHE
Pemrenne pacu€THbIX 3a1a4 HA
OIpeJIeIEHUE MOJIEKYJIIPHON (OPMYITbI
OpraHUYeCcKOTo BELIECTBA M0
12 MAacCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, buGnnorexa LIOK
https://m.edsoo.ru/bf84d8eb
BXOJISIIIIMX B €70 COCTaB.
CucreMaTuzanys 1 0000IeHNE 3HAHUN
o TeMe
13 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA bubmmorexa [IOK
https://m.edsoo.ru/273b0ale
14 DOU3NYECKUe U XUMHUUYECKHUE CBOMCTBA bubmoreka [{OK



https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

ankeHoB. [TpaBuiio MapkoBHUKOBA

https://m.edsoo.ru/21069ccd

15 DOTUJIEH U TIPONUIIEH — MpOCTeHIne bubnmoreka [JOK
MPEACTABUTEIN ATKEHOB https://m.edsoo.ru/665dc058

16 CriocoOslI MOJTy4eHUs U IPUMEHEHUE bu6nuoreka [IOK
aJIKCHOB https://m.edsoo.ru/273b0ale
[TpaxTrueckas padora Ne 1.

17 «ITonmydenne FTUICHA U U3yUCHHUE €TO bubmmorexa HOK

. M y https://m.edsoo.ru/0941eed8
CBOMCTB»
Pemenue pacy€THbIxX 3a1a4 Ha
18 ompe eI HUE MOJICKYJIIPHON (OPMYJIBI bubmorexa [IOK
pea yp pMY https://m.edsoo.ru/e9e¢a9921
OpPraHUYECKOTO BEIIECTBA
Ankanuensl. byragunen-1,3 u
19 METHIIOYTA, Hei 1,3. Ilonyyenue bubmorexa LLOK
yran a Y https://m.edso00.ru/d69df650
CUHTETHYECKOTO Kay4dyKa U pe3UHBI
AJKaJeHbl: CONMPSKEHHBIE,

20 H30JIMPOBAHHBIE, KYMYJUPOBAaHHBIE. bu6nuoreka [IOK
XUMHYECKUE CBOMCTBA CONPSKEHHBIX https://m.edso0.ru/d69df650
JIMCHOB.

21 CriocoObI TTOTyYeHUs U IPUMEHEHNE bu6nuoreka [IOK
aJIKaJIMCHOB https://m.edsoo.ru/1aa81660
AJIKMHEIL: COCTaB U 0COOEHHOCTH

” CTPOEHUSA, TOMOJIOTUYECKUH PS/I. bubmuoteka [JOK
ALIETUIIEH — MPOCTEUIIHI https://m.edsoo.ru/68bb6ccdc
MpEeACTaBUTENb AIKUHOB
XUMUYEeCKHEe CBOMCTBA aIKHHOB.

23 KadecTBeHHBIE peaKIIMy Ha TPOMHYIO bubmorexa [IOK

peak p y https://m.edsoo.ru/23493a93
CBSI3b.

24 CriocoOslI MOJTy4eHUs U IPUMEHEHHUE bubmmoreka [JOK
AJIKMHOB https://m.edsoo.ru/d69df650

’5 Brruucnenus mo ypaBHeHUIO
XUMHYECKON peaKiuu

26 ApeHBI: TOMOJIOTHYECKUH Psifl, 001Iast but6mmoreka [IOK



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/d69df650

dhopmyna, HOMEHKJIATypa, UX
¢du3nveckrue CBONCTBA.

https://m.edsoo.ru/d69df650

XHUMHUYECKUE CBOWMCTBA APEHOB:
peaxkiuu 3aMeieHus 1

bubmunoreka LIOK

27 npucoenuHeHus. OKuciIeHne https://m.edsoo.ru/a44alae4
rOMOJIOrOB O€H301a.

)3 ApeHbI: OEH30J1 M TOTYOII. Bu6muotexa [JOK
TOKCMYHOCTBH apEHOB. https://m.edsoo.ru/a92a7094

29 CriocoOslI MOJTy4eHUs U IPUMEHEHUE bu6nuoreka [IOK
apeHOB. https://m.edsoo.ru/a44alae4
I'eneTnueckas cBs3b yIri€BOJOPOIOB,

30 MPUHALICKAINUX K PA3TUIHBIM bubmmorexa LIOK

https://m.eds00.ru/20e89{22

KJ1accam
I'eHeTnueckas cBs3b MEXKAY

31 pa3INYHBIMU KJlacCaMu bubnmoreka [JOK
YIJIEBOAOPOOB. BhinonHeHne https://m.eds00.ru/20e8922
YIpaKHEHUH.
Pemrenne pacu€THbIX 3a1a4 HA

32 ompeieJICHUE MOJICKYJIIPHON (OPMYJIBI
OpPraHUYEeCKOro BELIeCTBA
IIpupoHbIE HCTOYHUKHU

3 YIJIEBOIOPOAOB: IPUPOAHBIN a3 U Bubmuotexa [JOK
MOy THBIE HETSIHBIC ra3bl, HEPTH U https://m.edsoo.ru/d69df650
MPOAYKTHI €€ TepepadoTKn
IIpupoHbIE HICTOYHUKHU

34 YIJIEBOJOPOIOB: IPUPOAHBIN Ia3 U bu6nuorexa [IOK
MOy THBIE HEePTIHBIC ra3bl, HEPTH U https://m.edsoo.ru/d69df650
MPOAYKTHI €€ rnepepaboTKu

35 KonrtponsHas pabota no pasaeny
«YTIIEBOAOPOABD)

16 [IpenenbHBIC OTHOATOMHBIC CITUPTHI: bubmunoreka LIOK

METAHOJI U PTaHOJ. I oMoJIornYecKui

https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/df04c5cd

psin, obmmas hopmysia, H30MEpHsl.
®dusnyeckue ceorcTBa. Bonoponnas

CBSI3b.
17 XHWMHYECKUE CBOMCTBA MTPEAEIBHBIX bubnmoreka [JOK
OJHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
18 CriocoOslI MOJTy4eHUs U IPUMEHEHUE bubnmoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
MHOroaroMHsbI€ CIIUPTHI:
39 STUJIEHTIIUKOJIb U TJIUIEPUH, UX bubmmorexa LOK
DU . https://m.edsoo.ru/ee4d84aa
(du3nUecKre U XUMUYECKUE CBOKCTBA
40 CriocoObI TTOTyYeHUs U IPUMEHEHNE bu6nuoreka [IOK
MHOTOATOMHBIX CHUPTOB https://m.edsoo.ru/d12e567d
@DeHOJI: CTPOCHUE MOJIEKYJIBI,
41 (dbu3mIecKre 1 XUMUYECKHIE CBOMCTBA buomorexa [IOK
’ https://m.edsoo.ru/2ce72618
MIPUMEHEHHUE.
Anpaerunsl: GopMambaeTU U
4 areTanbaerua. AIEToH. bubmoreka [{OK
obmas popmya, H30MEpHs U https://m.edsoo.ru/b139beaa
HOMEHKJIaTypa
43 AnbAerupl U KeTOHBI: (PU3NYECKUE bu6nuoreka [IOK
CBOICTRA. https://m.edso0o.ru/c887425¢
44 Peaknuy oKHUCIIEHUS U KaUECTBEHHBIE bu6mmoreka [IOK
peakuu abJAETHUIOB U KETOHOB https://m.edsoo.ru/a393baa9
45 CriocoOblI MOJTy4YeHUS albJICTHIOB U bubnmoreka [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NPEAEIBHBIE
46 KapOOHOBBIC KUCJIOTHI: MypaBbUHAS U budmorexa OK
P - MYP https://m.edsoo.ru/fecOb113
YKCyCHas
N3omepusa u HoMeHKIIaTypa
bu6mmoreka [IOK
47 KapOOHOBBIX KHCIIOT, UX (PU3UUYECKUE
. https://m.edso0.ru/700cc87b
CBOMCTBa
48 XHUMUYECKUE CBOMCTBA MPEAEITbHBIX but6mmoreka [IOK



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b

OJHOOCHOBHBIX Kap6OHOBI)IX KHCJIOT

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

[TpakTuyeckas padora Ne 2. «CBoiicTBa

49 .
pacTBopa YKCYCHOM KHCIIOTBI»

50 CriocoOslI MOJTy4eHUs U IPUMEHEHUE bu6nuoreka [IOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7c065¢9d
CreapuHOBas U OJIEUHOBASI KUCIIOTHI,

bu6mmoreka [IOK
51 Kak MpPEeICTaBUTENN BBICIINX
https://m.edsoo.ru/83a08773
KapOOHOBBIX KHUCIOT

5 Mpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
CrnosxHbie 3(hUPBI: TOMOJIOTHYECKUN

53 s]1, o01Iast hopmyna, U30MEpHst U bubmorexa [OK
PAA, pMy’Ia, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
CrnosxHble 3(hUpbl KaK MPOU3BOJIHBIE

54 KapOOHOBBIX KUCIIOT. [ muaponus bubmmorexa [OK

P ' P https://m.edsoo.ru/adfffe6d
CJIO’KHBIX 3()UPOB.

55 Kupbl: rusiponn3, npuMeHEHUE, bu6nuoreka [IOK
Ouosornyeckasi pojb KHUPOB https://m.edsoo.ru/al9¢5b98
VYTIeBoabl: COCTaB, KIacCH(PUKAIHSI.

56 Baxxneiiune npeactaBuTeNn: TIIOK03a bubmmorexa LIOK

pel ’ ’ https://m.edsoo.ru/7a9693al
dbpykTo3a, caxapo3a

57 Kpaxman u nemntono3a kak IpupoHbIe bu6nuoreka [IOK
[IOJIUMEPBHI https://m.edsoo.ru/72a04508
Pemenue pacueTHbIX 3a/1a4 Ha

58 OmpeeICHUE JOJIM BbIX0J1a MPOAYKTa bubmuoteka [JOK
peakuuu OT TEOPETUUECKU https://m.edsoo.ru/7fde47ef
BO3MOKHOT'O
['enernyeckas CBSI3b YIIIEBOIOPOAOB U

59 KHUCIOPOACOAEPIKAIINX OPraHNIECKIX bubmmorexa LIOK

p p P https://m.edso00.ru/08d4364c
BELIECTB
60 KonTponbHas pabora no pazaeny bubnmoreka [JOK

«Kwucnopozacoaepxaiiue opraHudecKue

https://m.edsoo.ru/42¢6678¢



https://m.edsoo.ru/40e6e0e9
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COCOUHCHUA»

AMUHBI: METHJIAMHWH M aHUJIVH.

61 Knaccudukanus, odmas popmyina, 1 bubmmoreka [JOK
HA30MEpPHs, HOMEHKJIATypa U https://m.edsoo.ru/efa7e6ca
(bu3MYecKre CBOMCTRA.

AMUHOKHCTIOTHI KaK aM(pOTEepHBIC
62 OpraHUYEeCKUE COCAMHEHUS, UX 1 bubmorexa HOK
P A ’ https://m.edsoo.ru/d1773e80
Ouosoruueckoe 3Hadenue. [lentuapt

63 benku xak npupoaHsie 1 bu6nuorexa LIOK
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS https://m.edso00.ru/429¢9899

64 OcCHOBHbBIC TTOHSTUS XUMUH 1 bubnuoteka [JOK
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI https://m.edsoo.ru/7aa63ebd
OCHOBHBIE METO/IbI CHHTE3a

65 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUIN 1 bubmmorexa LIOK

YIAp A ’ https://m.edsoo.ru/7aa63ebd
[TnacTmacchl, KayqykH, BOJOKHA

66 [Imactmaccel. YTunuzamus u | bubmuoteka [JOK
nepepadoTKa MIacTHKa https://m.eds00.ru/82242¢0f
Bosokna: HarypanbHbIE,

but6mmoreka [IOK
67 HMCKYCCTBEHHBIE, CHHTETUYECKHE. 1
https://m.eds00.1u/5963a601
[Tonumepsl cienuanbHOrO Ha3HAUYECHU S
[TpakTrueckas padota Ne 3. Permenue

68 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME 1 bu6nuoreka [IOK
"PacriozHaBaHME OpraHMYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHnn"

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/bde3fdf6

11 KJIACC

No KoanyecTBO yacos
Hara DJIeKTPOHHbIe U (pPOBbIE
n/ | Tema ypoka Konrp. Ipakr.
Bcero u3ydeHusi  oOpa3oBaTesbHbIE PeCypChl
Il padoThbI padoThbI

1 XHAMHYECKUH IIIEMEHT. ATOM. DJIEKTPOHHAsS | bubmmoreka [JOK
KOH(UTypaIus aToMOB. https://m.edsoo.ru/59¢c112ee
DNeKTPOHHBIE KOH(UTYpAITH aTOMOB

) AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM | bubmmoreka [JOK
COCTOSIHUH. DIEKTPOHHbIE KOHPUTYpALIH https://m.edsoo.ru/61294af9
MOHOB.

Ilepnonnueckuit 3axoH u Ilepuoanueckas

3 cHucTeMa XMMHU4YecKux ayemeHToB /. U. 1 bubmuorexa [JOK
MenpeneeBa, X CBSI3b C COBPEMEHHOU https://m.edsoo.ru/16957c01
TEOpHUEH CTPOCHHSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKUX HJIEMEHTOB U UX COCIMHEHUI

4 I10 TPYyIIIaM U NepuojiaM. 3HaueHHe 1 bubmmoreka [IOK
MEPUOANYECKOT0 3aKOHA U CUCTEMBI https://m.edso0o.ru/f8468927
xuMudeckux ayemenToB .. Menaeneena B
Pa3BUTUU HAYKU

5 Cucremaru3anus u 0000IICHUE 3HAHUH 110 | bubmuorexa [JOK
TEME https://m.edsoo.ru/8fad2942
Crtpoenue BelecTBa. XMMUYECKas CBA3b, €€

6 BH/JIbI; MEXaHU3MBI 00pa30BaHUS 1 bubmorexa LOK

N https://m.edsoo.ru/5a8072af
KOBAJIGHTHOM CBsI3U. BojopoaHas cBsi3b.
BanenTHOCTh. DIEKTPOOTPUIIATETBHOCTD.

7 Crenenb okucnenus. Bemecra | bubmuorexa [JOK
MOJIEKYJIIPHOTO U HEMOJIEKYJISPHOTO https://m.edsoo.ru/e167635b
CTPOCHHUS

8 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. 1 bu6mmoreka [IOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/e167635b

VIcTHHHBIEC U KOJUTOMIHBIC PACTBOPHI.
MaccoBast 107151 BEeIIecTBa B pacTBOpe

https://m.edsoo.ru/da2¢70e4

Pemrenue 3agad ¢ UCIOIL30BaHUEM MOHATHH

" . " Bbu6nuoreka [JOK

9 MaccoBast 10Jisl paCTBOPEHHOTO BeriecTna',

" " https://m.edsoo.ru/785e0ab4
MOJIIpHasi KOHIIEHTpaIs
Krnaccudukanus 1 HOMEHKIAaTypa

10 HEOPraHUUYECKUX COEANHEHUH. bubmmoreka [IOK
I'eneTnueckas CBsI3b HEOPraHUYECKUX https://m.edsoo.ru/bf9e108d
BEIIECTB, PA3JIMYHbIX KJIACCOB.

1 Cucremaru3anus u 0000IICHUE 3HAHUH 110 bubmuorexa [JOK
TEME https://m.edsoo.ru/8d2c6a3a
Kontponbnas padota mo temam "CtpoeHue
aroMma. [leproanueckuii 3aKOH 1

bu6mmoreka [IOK
12 [Tepuoanueckas cucTeMa XUMHUYECKHUX
"o https://m.edsoo.ru/70a60aa4
anemenToB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOTooOpas3ue BemecTs"
Knaccudukamnms XuMruaeckux peakiuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUH.
13 3aKoH coxpaHe acchl BELIECTB; 3aK0 bubnmorexa LHOK
H COXPaHEHHUS MacChl BEUIECTB; H
P ’ https://m.edsoo.ru/6335¢dd2
COXPaHEHUS U TIPEBPAIICHUS SHEPTUU TTPU
XUMHYECKHUX PEaKIHsIX
TennoBsie 3 PEKTH XUMHUESCKUX PEAKITHI.

14 TepMoxuMHUUECKHE YPAaBHEHUS. bubanorexa [HOK
Bpluncnenus no ypaBHEHUM XUMHUYECKUX https://m.edsoo.ru/d1db86da
peakuii ¥ TEePMOXUMUIECCKIM YPABHCHHSIM.

CKOpOCTh XMMHUYECKOMN peakinu, e
15 3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Karanus u xaranuzaropsl
[TpakTrueckas padorta Ne 1. «Bnusiaue
Bbu6nuoreka [JOK
16 pa3IUYHBIX (DAKTOPOB HA CKOPOCTH
N https://m.edsoo.ru/1facaldl
XUMHUYECKON peakinm»
17 OOpaTtumbie ¥ HEOOPATUMBIE PEAKIIUH. bubmmoreka [JOK



https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/1faca1d1

Xumuueckoe papHoBecue. [Ipunnumn Jle-
[TaTense.

https://m.edsoo.ru/3095219b

DJIeKTpoIUTHYECKas Aucconuanus. [lonarue
0 BoJIopoHOM mokasarene (pH) pactopa.

Bbu6nuoreka [JOK

18 Peakiiun nonHoro oomena. ['maponm3 https://m.edsoo.ru/5f766bdf
OpraHWYECKUX U HEOPTaHUYCCKUX BEIICCTB.

19 IM'uaponus coneid. Peakiuu, nporekaronye B Bbu6nuoreka [JOK
pacTBOpax 3JIEKTPOIUTOB. https://m.edsoo.ru/09d5a9%bd
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC

20 peakmuu. [lonsTie 06 snexTponuse fgfg;;fg;grou};z%%o
pacIuIaBoOB U PaCTBOPOB COJIEH.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC

21 peakuuu. BaxkHeme OKuCIuTenu u ngg;;fg;gﬁiﬁ%%o
BOCCTAaHOBUTEIIH.

” MeTtoJ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubmmoreka [JOK
Oamanca https://m.edsoo.ru/fb691387

7 DIEKTPOJIN3 PaCTBOPOB U PACILIIABOB bubmmoreka [JOK
BEILICCTB https://m.eds00.ru/93fb97d2

24 Pemenue 3agau pa3nuyHbIX TUIIOB }I?;I:;;I;T:;{siilrg/lga%%m

’5 Cucremaru3anus u 0000IICHUE 3HAHUH 110 bubmuorexa [JOK
TeMe "XuMHUUYecKHe peakiuu' https://m.edsoo.ru/c161eb85

26 KontponbHas paboTa mo pasaeny bubmuorexa [JOK
«XUMHYECKHE PEAKIIHI https://m.edsoo.ru/a8a0a930
Meraiutbl, ux nosioxkenue B [lepuoauueckoi
cHCTEeME XUMU4YeCKuX dneMeHToB Jl. U.

27 MeHeneeBa 1 0COOEHHOCTH CTPOSHUS EES;;;T:;(;?S/I;%%MC
aroMoB. OCOOEHHOCTH CTPOCHHUS T '
3JIEKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB

)% OO6mue ¢puznyecKkre CBOMCTBa METAILIOB. bubmmoreka [JOK
[IpuMeHeHne MeTasIoB B OBITY M TEXHUKE https://m.edsoo.ru/51dac9d3

29 DNEKTPOXUMHUYECKUN Psiji HANIPSLDKEHUN bubmmoreka [IOK



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3

MeTauioB. O01IMe CIOCOOBI MOTyYeHUS

https://m.edsoo.ru/94eb377a

METaJJIOB
bu6mmoreka [IOK
30 CnaBel MeTaiioB. Koppo3ust meTasnioB
https://m.edsoo.ru/42b872e3
bu6mmoreka [IOK
31 Pemenue 3anay pa3nu4HbIX TUIIOB
https://m.edsoo.ru/e3de37b6
OO6mrast xapakTeprucTuka MeTayuioB 1A-
rpynnsl [leppoandeckoi cuctembl
0 XUMHYECKUX 3J1EMEHTOB. HaTpuii u kanuii: bubanorexa [HOK
MoJTy4eHue, PU3NICCKUE U XUMUIECKHE https://m.edsoo.ru/e12c26b3
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COCOUHEHUN
Oo6mas xapakrepucTuka MetamioB [1A-
rpymmsl llepruoanyeckoi cucteMsl
3 XHMHUYECKUX JIEMEHTOB. Maruuit u bubmuorexa [JOK
KaJIbIMIA: IOJy4eHHe, PU3NUEcKue 1 https://m.edsoo.ru/7c¢3e49c0
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUN
34 AJNIOMUHMI: TIOTy4eHue, pusnueckue u bubnuoreka [JOK
XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE. https://m.edso00.ru/0e79b266
35 du3NYeCKNe U XMMUYECKHE CBOMCTBA Xpoma
U €ro COCAMHEHUH, X IPUMEHEHHE.
16 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA MEIH Bbu6nuoreka [JOK
U €€ COCIMHEHUM, UX TPUMEHEHUE. https://m.edsoo.1ru/9911bef3
DU3NYECKUE U XUMUYECKUE CBOMCTBA
N bu6mmoreka [IOK
37 Kesesa v ero coequneHui. [lonyuenue u
https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE CILJIABOB XKeje3a
18 dOu3nvecKkrue U XUMUYECKUE CBOMCTBA IIMHKA bubmuorexa [JOK
U €r0 COCIMHEHUI, UX IPUMEHEHHUE. https://m.edsoo.ru/1b7{8741
[TpaxTrueckas padota Ne 2. "Pemenue
Bbu6nuoreka [JOK
39 SKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME

«Metanias»"

https://m.edsoo.ru/b1f2beal



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/b1f2bea1

40 O06001enre 1 cucTeMaTr3aIus N3y4eHHOTO bubmuorexa [JOK
Marepuana mno teme "MeTaybr" https://m.edsoo.ru/e91fe975

bubmuorexa [JOK

41 Kontponbnas padota mo teme "Mertanmibr" 1

https://m.edsoo.ru/83f63eal3

" AHanu3 pe3yJbTaTOB KOHTPOJBbHON PaboTHI, bubmuorexa [JOK
KOPPEKIIUS OIMIHO0K https://m.edsoo.ru/9ebff2fd
Hewmetamisl, ux MoJI0KeHUE B

4 Ileproanueckoil cuCTEME XMMHUECKHUX bubmmoreka [IOK
anemenToB /1. . MenaeneeBa u https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOCHHUS aTOMOB
®U3NYECKUEe CBOMCTBA HEMETAIIIOB.

44 Amnorponust HeMeTauIoB (Ha IpuMepe bubmorexa HOK

P PHMEp https://m.edsoo.ru/ef92¢91¢
KHCJIOpOJIa, cepbl, hocdopa u yrieposia)

45 Bonopon: nonyuenue, pusudeckue u bubnnorexa HOK
XUMHYECKHUE CBOMCTBA. https://m.edsoo.ru/0aa8f613
["asiorensl: HaX0XKIEHHUE B PUPOJIC,

bu6mmoreka [IOK
46 CIoCcOOBI MOTyYeHUsI, PU3NIECKHE U
. https://m.edsoo.ru/4e223795
XUMUYECKHE CBOWCTBA.
bubmuorexa [JOK
47 Coenunenus ramoreHoB. [Ipumenenue. H
https://m.eds00.ru/6b3255¢6
Kucnopon: nabopatopusie u

43 MIPOMBIIIICHHBIEC CITOCOOBI TIOJTYYCHHUS, bubanorexa HOK
(buznvecKre u XuMu4Ieckue cBoicta. O30H. https://m.edsoo.ru/c8abc36a
[IpuMeHeHne KuciIopoaa u 030Ha.

Cepa: HaxOX/IEHHUE B PUPOJIC, CITOCOOBI
49 noi YEHUSI (1)I/ISI/I‘IGCKI/II)G E XUMHYECKHE bubmmorexa [TOK
21 ’ https://m.edsoo.ru/46afael6
CBOICTBA.
CepoBo10po/I, CYJIL(UIEL.
50 KI/II()IJIO OI[I;OI[G anu?ne COCIMHEHMS CePhI bubmorexa HOK
p p P https://m.edsoo.ru/8cfa2548
Nx npumenenue.
51 A30T: HaX0XICHHUE B TIPUPOJIC, CIIOCOOBI bubanorexa [HOK

NoJy4YeHUs, GPU3NIECKUE U XUMUYECKHE

https://m.edsoo.ru/badd2255



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/badd2255

CBOICTBA.

Kucnopoacoaepskaiiye COeIMHEHUS a30Ta.
OcOo0EHHOCTH CBOWMCTB a30THOM KUCJIOTHI.

Bbu6nuoreka [JOK
https://m.edsoo.ru/e2965afe

52

gpnMeHeHHe gsoTa U €r0 COCTMHCHUH. Bu6morexa LIOK
SOTHBIC y/I0OPCHHAL. https://m.edsoo0.ru/129f5059
docdop: HaxXOXKIEHUE B PUPOJIC, CITOCOOBI

53 0JT (1:1611){1/1;1 (bnsiqecmde prEMquCKHe bubnmorexa LHOK

2, ’ https://m.edsoo.ru/9a6b43ec
CBOICTBA.
Coenunenus gocdopa. [Ipumenenue
54 @ocgo au er((li 00‘1; iHeHEﬁ dochopHbie bubmorexa HOK
p a ) p https://m.edsoo.ru/a218070a
yaoOpeHusl.
VYraepod: HaX0XICHUE B IPUPOIEL,
55 annof :HHI)IG MOI[ nduka EI/I'p(l)II/[ISI/I‘IeCKI/Ie u bubmorexa [TOK
P ;u T https://m.edsoo.ru/1eb191%¢
XUMHUYECKHUE CBOWMCTBA, TPUMEHEHHE.

56 Oxcup yrinepona(Il), okcun yrnepona(IV), bubmmoreka [JOK
YroJibHasl KUCJIOTa U €€ COJIN. https://m.edsoo.ru/dba58adf
Kpemuuii: HaxoxKJIeHHE B IPUPOAEL, CIIOCOOBI

57 H(I))JI YEHUS (bnsnztlleCKHe u znfmiemne bubmmorexa HOK

2, ’ https://m.edsoo.ru/143558ab
CBOICTBA.
bu6mmoreka [IOK
Oxkcun kpemaus(IV), kpeMHHEBast KHCIIOTA, https://m.edsoo.ru/393cdacO

53 cunukartel. [[puMeHeHne KpeMHuUs U ero https://m.edsoo.ru/5823cetb
coequHeHni. CTEKIIO, ero MOyYeHHe, BUIbI
CTeKJIA. bu6mmoreka [IOK

https://m.edsoo.ru/3170e7bl

59 O06001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110 bu6mmoreka [IOK
teme «Hemeraiby. https://m.edsoo.ru/6e864db5
[TpakTuyeckas padora Ne 3. «Perenune

60 SKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME bubmorexa [TOK
" P " s https://m.edsoo.ru/6e864db5

Hemeramibr"»
61 KonrtponsHast pabora o Temam bubnuoreka [JOK

«HemeTtamisn)

https://m.edsoo.ru/d0484c76
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AHanu3 pe3yJbTaTOB KOHTPOJbHON paboTHI,

bu6mmoreka [IOK

62 KOPPEKIHs OINO0K 1 https://m.edsoo.ru/2b7e¢9510
Heopranunueckue u opraHnyeckue KUciaoThI.
63 Heoprannueckue u opranndeckue 1
OCHOBaHUs
AMpoTepHbIE HEOPraHUYECKHE U
64 opranuueckue coequHeHus. [ eHernueckas 1 https://resh.edu.ru/subject/lesson/4960/c
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX onspect/
BELIECTB
Pone xumMum B obecrieueHIH SKOJIOTHIECKOH,
65 SHEPTEeTHYECKOHN U MUIIEBOW 0€30MacCHOCTH, 1 bubmorexa [TOK
https://m.edsoo.ru/1{7b5bd2
Pa3BUTUU MEAUIIHBI
[IpencraBnenus 00 0OMIKX HAYYHBIX
66 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOJIyYEHUs 1
Ba)KHEUIIINX BEIIECTB
67 UYenoBek B MUpE BEIIECTB U MaTEPUAIOB 1
Bbu6nuoreka [JOK
08 XMMH5 1 3]0POBBE HEsloBeka ! https://m.edsoo.ru/a6552721
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/2b7e9510
https://resh.edu.ru/subject/lesson/4960/conspect/
https://resh.edu.ru/subject/lesson/4960/conspect/
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nmpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeiHero 001ero o0pa3oBanusi

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJHM XUMUU B TO3HAHHU
SABIIGHUH TpUpPONbl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHrsT TPAKTHYECKUX 3alad W OSKOJOTHYeCKH OOOCHOBAaHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

1.2

Bnagenue cucremMol XUMHYECKMX 3HAHUM, KOTOpas BKJIKOYACT:
OCHOBOIIOJIaTratoIne MIOHSATHUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpPHBIA OO0BEM, YTIEPOAHBINH CKeJeT,
GyHKIIMOHANBPHAS ~ TpyMIa,  paadKal,  H30MepHsi,  H30MEpHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH, VYIJIEBOJOPOAbL, KHUCIOPOI- H
a30TcojiepKalllie COEAUHEHHs, OMOJIOTMYeCKH AaKTUBHBIE BEIIECTBA
(yrneBonpl, KMpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUsS); TEOPUM M 3aKOHBI (Teopus
XUMHUYECKOIO CTPOEHMsI opraHudeckux BemectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOIOTHYECKUE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TMOJIYyYeHUH U Oe30MacHOM
WCIONBb30BAHUM BAXXHEHIIMX HEOPTaHMYECKUX U  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCTH YMEHHMH BBISABIATH XapaKTEPHBIC TMPHU3HAKU
MOHATUM,  YCTaHaBIMBaTb  HMX  B3aUMOCBS3b,  HCIIOIb30BaTh
COOTBETCTBYIOIIME IIOHATHA IIPM OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPraHUYECKUX COCANHEHUIN

1.4

c(OPMUPOBAHHOCTh YMEHHMH HCIOIb30BaTh XMMHUUYECKYIO CHMBOJIHKY
JUISE COCTaBIICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEépHYTOM,
COokpaméHHor) (opMya OpraHMYECKUX BEUIECTB W  YpaBHEHHIA
XUMHUYECKHUX PEAKLIM, U3rOTAaBINBATh MOJIEIIN MOJIEKYJ OPraHUYECKUX
BEIIECTB I WUIFOCTPALMM UX XUMUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTAaHAaBIMBaTh  NPUHAJIEKHOCTD
HU3YYCHHBIX OpPTraHUYCCKUX BCHICCTB IO HMX COCTaBy U CTPOCHHUIO K
ompenenéHHOMY Kiaccy (Tpymme) coeAuHeHWH (YTJIeBOIOPO/IBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BBICOKOMOJICKYJISIPHBIC
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTHUYCCKOU

Homenkiarype (IUPAC)

1.5

CdopmupoBaHHOCTH YMEHHUS ONPEAEISATh BUABI XUMUYECKOW CBSI3H B

OpraHUYEeCKUX COCIMHEHUSIX (OIMHAPHBIE U KpaTHbBIE)

1.6

ChopMuUpOBaHHOCTH ~ yMEHHUS NPHUMEHATH: TOJOXKEHUS  TEOPUH
CTpOEHHUsI opraHuveckux BemiecTB A.M. ByrtnepoBa mis oObsicHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHUS; 3aKOH

COXpPaHCHUA MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxarue u a30TCoJIepKalne

OpraHn4CcCKuUC COCAUHCHUS. BbICOKOMOJIGKy.HHpHBIG COCIMHCHU

2.1

ChopMupoBaHHOCTH yMEHUH MPUBOAUTH TPHUBHAJIBHBIC HA3BAHUS
OTIENBHBIX OPraHWYECKHUX BEIIECTB (ITHJICH, MPONMJICH, AalleTHIICH,
STWJICHIJIMKOJb, TJUIEpUH, (eHon, (opManbIeruy, aueTaabAerum,
MypaBbHHAs KHCIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAas KHUCIIOTAa,
CTeapMHOBasl KHCJOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, Ie/UTi0Jo3a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bml/meacne U XUMHYCCKUC CBOﬁCTBa THUIINYHBIX HpeI[CTaBI/ITeJ'IeI\/’I
pa3IUYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (MeTaH, 3TaH, JTHJICH,
MpOMWICH, areTuieH, OyraaueH-1,3, mermwiOyramauen-1,3, OeH307,
METaHOJ, ITAHOJ, 3TUJICHTIUKOIb, TIHIEPUH, (EHON, alleTalbIeru/I,
MypaBbUHAss U YKCyCHas KHCIIOTBHI, ITIIOKO3a, Kpaxmaj, LEeJII0JIO3a,

AMUHOYKCYCHasi KUCIIOTa)
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ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIY  TUIHWYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEILIECTB YPAaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHUECKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYIT
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CdhopMupoBaHHOCTB yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YTIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, yroiib), CIOCOOBI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHUE MPOAYKTOB HepepaboTKu

XUMUS U KU3Hb. PacuéTrl

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOUW 3HAHUN 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHUs, UCIIOJIB3YEMbIX B XUMUU ITPU U3YUCHUU




BEIIECTB W XHUMHUYECKUX SBICHUU (HAONOJEHUE, W3MEpEHUeE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAHMUS I DOPUHATUS PpPEHIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyalUsaX, CBA3aHHBIX C BEIICCTBAMUA U UX ITPUMCHCHHUEM
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ChopMupOBaHHOCTh YMEHHH COONIONATh TpaBHJA IIOJIb30BAHUS
XUMUYECKOH TIOCYZI0ON ¥ J1abOpaTOpHBIM OOOPYJOBAaHHMEM, a TaKXKe
npaBuia oOpalieHus ¢ BEIECTBAMUA B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIITIOJTHCHHIO na60paT0prlx XUMHUYCCKUX OIIBITOB
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CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH W BBIMONHITh XUMHYECKHIA
AKCHEPUMEHT (TIPEBPAICHHSI OPTaHMYECKUX BEIIECTB IPU HATPEBAHMUH,
MOJTyYeHHE 3TUJICHA U U3yYSHHE er0 CBOWCTB, KAUYECTBEHHBIC PEaKIIUU
OpPraHUYECKUX BEILECTB, JCHATypauus OCJIKOB IpH HarpeBaHUW,
IBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30macHOCTH TP OOpaIlleHWHd C BEIIECTBAMH U JIAOOPaTOPHBIM
000pyI0BaHUEM; NPEICTABIIATh pe3yIbTaThI XHUMHAYECKOTO
SKCHEpUMEHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHMX

peaxuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE 3THX PE3yJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI MTPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOTHOTO BEIIECTBA WU
MPOJYKTa peaklMU 10 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJJHOTO

U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKIUN)

3.5

CdopMupoBaHHOCTH YMEHUH KPUTHYECKH aQHAJIU3UPOBATH
XMUMHAYECKYI0 HH(OpMAIHio, MOJTy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoit nHpopmaruu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIOATh MpaBUIA IKOJIOTHYECKH
1[e71eco00pa3HOro TOBENEHUS B OBITY W TPYAOBOU AESITETHHOCTH B
LEJIAX COXPAHEHHUsI CBOErO 3J0POBbS M OKPYKAIOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha JKUBbIE OPTaHU3MBI
onpeeaEHHbIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (mpenenbHO AOMYyCTUMON KOHIICHTpAIMH), TMOSCHATH Ha
pUMepax CcrnocoObl YMEHBIIEHHS] W TNPEAOTBpAIllEHUs WX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHus3M 4€JIOBCKa




11 KJTACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeIHero 001ero o0pa3oBanusi

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Brnanenne cucremMoil XMMHMYECKMX 3HAaHUW, KOTOpAas BKJIFOYAET:
OCHOBOIIOJIATAIONIMe  TMOHATUS  (XUMHYECKUH  3JEMEHT,  aToM,
AJIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIIM aTOMOB,
HMOH, MOJIEKYJa, BAJICHTHOCTb, JJIEKTPOOTPHUILIATEILHOCTh, CTEIEHb
OKHUCJICHHUS, XMUMHYECKasl CBS3b, MOJIb, MOJISIpHAsE Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKas pemérka, TUIBl XUMHYECKUX peaklui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W DHIOTEPMUYECKHE,
peakiuu HOHHOTO OOMEHa), PacTBOp, SJIEKTPOIUTHI, HEIIEKTPOJIHTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALMS, OKHUCIHMTEIb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHYECKON pEakKlUH, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsSl SIEKTPOJUTHYECKOM nucconuanuu, Ilepuoanueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH SI3bIK XUMHHU, (PaKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYeHMH U O€30lacHOM HCIOJIb30BAaHUM BaKHEUIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JAEATEIbHOCTU

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh yYMEHHUI BBIBIATH XapakTepHbIE TNPHU3HAKU U
B3aUMOCBSA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOILIUE
MOHATHUSL TP ONUCAaHWM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEUICCTB M MX IPEBPAICHUN; BBIABIATH B3aMMOCBSA3b XMMHYECKHX
3HaHUHI c MIOHATUAMU 51 IIPEACTABICHUAMU IpYTux

CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

Branenue OCHOBHBIMH METOJaMH HAy4YHOT'O IO3HAHUSI BEIIECTB U
XUMHYECKUX sABJIEHUN (HaOmIOqeHHe, W3MEpEeHHue, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh yYMEHHUH ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMYECKUX DJIEMEHTOB B COCIUHEHUSX Pa3JIMYHOIO
cocTaBa, BHJl XUMHUYECKOW  CBsi3M  (KOBaJieHTHas,  WOHHAfi,
MeTaJUIM4ecKasi, BOJIOPOJHAsA) B COCIUHEHUIX, TUI KPUCTAIUIMYECKON
PEMIETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJIEKYJsipHasi, WOHHas,

MeTaJUTHIecKas)

1.5

CdopmupoBaHHOCTh YMEHUN OMpEAENATh XapakTep Cpellbl B BOIHBIX




pacTBOpax HEOPraHUYECKUX COECAUHEHUN

1.6

ChopMuUpOBaHHOCTh ~ YMEHHSI  KJIACCH(HUIMPOBATH  XHUMHUYECCKHE
peakuu Mo pa3InYHbBIM MPHU3HAKAM (YHCITy M COCTaBy pearrupyronInx
BEIIECTB, TemoBoMy d((eKkTy peakuuu, H3MEHEHHUIO CTeleHen
OKHCIICHHSI ~ DJIEMEHTOB,  OOpaTUMOCTH  PEaKIHH,  y4acTHIO

KaTaJm3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHHH COCTaBJISATh ypaBHEHUS  PEAKIUN
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpAUICHHBIE YPAaBHEHUs pPEaKLMUH
MOHHOTO OOMEHA, YYHUTHIBAs YCIOBUS, PH KOTOPBIX ITH PEaKIUH UIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUH MPOBOIUTH PEAKIIUU, MMOATBEPIKIAIONINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKHX  BEILECTB,
pacro3HaBaTh OMNBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEIIECTB

1.9

CdhopmupoBaHHOCTE YMEHHH PaCKPBIBATh CYIIHOCTH OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peaxkuuit MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHi

1.10

CdopmupoBaHHOCTE yMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peaklK OT pa3Iu4HbIX (PaKTOpOB

1.11

ChopMuUpOBaHHOCTH ~yMEHUH  OOBSACHATH  XapakTep CMEMICHUs
XMMHYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHErO BO3/EHCTBUS

(mpunnun Jle [larense)

OO6m1ast 1 HEOpraHUYECKask XUMUS

2.1

CdopMupoBaHHOCT, YMEHHH packpbiBaTh cMbici [lepuoamdeckoro
3aKOHa J.N. Menaeneena 51 JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HPYIONIYI0, OOBSCHUTEIBHYIO U  MPOTHOCTUYECKYIO

byHKIII

2.2

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1—4 mnepuonos Ilepuonnueckoi
cucTeMbl XuMuueckux dieMmeHToB J[.M. MeHneneeBa, wucnosb3ys
MOHATUS «S-, p-, d-dIEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHYECKUX SJIEMEHTOB UM WX COCIWHEHHWH IO MepuojaM M Tpymniam

[Tepuoanueckoit cucremMbl XuMHUeCKUX 31eMeHTOoB .M. Menneneesa
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CopMHUpOBaHHOCT, YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XHUMHUYECKHE CBOMCTBA HCOPTaHUYCCKUX BCIHICCTB PA3JIMYHBIX KJIACCOB,

MOATBCPIKIAATH CyHICCTBOBAHUC T€HETUYECKOM CBA3U MCKOAY




HCOPraHN4YCCKUMU BCIICCTBAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupOBaHHOCTH ~ YMEHMH  yCTaHABIMBATh  MPUHALIEKHOCTD
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OIPENEIEHHOMY KJIacCy
(rpynme) coenuHeHUM (MPOCTHIE BEIIECTBA — METALIBI U HEMETaJUThI,

OKCH/Ibl, OCHOBAHMSI, KUCIIOTHI, aM(POTEPHBIE TUIAPOKCUIBI, COITH)

2.5

CchopMupOBaHHOCTb YMEHUH MCIOJB30BaTh XMMUYECKYI0 CHUMBOJIUKY
Ui cOCTaBleHHS (OpPMYJT BELIECTB M YpPaBHEHUH XUMHUYECKUX
peakuuii, cuctemarnueckytro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHUS OTIEJIBHBIX HEOPraHWMYeCKUX BelEecTB (yrapHblil ras,
YIJIEKUCIBIA ra3, aMMMaK, raméHas W3BECTb, Herali€éHass H3BECTb,

MUTHEBAs COJIa, MTUPUT U JIPyTHE)

2.6

CopMHUpOBaHHOCT, YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XHUMHUYECKHE CBOMCTBA HCOPTaHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB,
MOATBCPIKIAATH CyHICCTBOBAHUC reHEeTUYECKOU CBs3H1 MCKOAY
HEOPTaHMYECKUMH  BEIIECTBAMH €  [OMOIIBIO  ypaBHEHHU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

CopMHUpOBaHHOCTh YMEHUH TUTAHUPOBATHh W BBIOTHATH XUMHUYCCKUN
OKCIIEPUMEHT (pa3lIoKeHHE TEPOKCHIA BOJOpPOJa B MPUCYTCTBHU
KaTajau3aTopa, ONpEAeIeHUE CPeAbl PACTBOPOB BEIIECTB C IOMOIIbIO
YHUBEPCAJIBHOTO HWHIMKATOpa, BIUSHUE pa3INYHbIX (AKTOPOB Ha
CKOpPOCTh ~XMMMYECKON peaklHH, peakuud HOHHOTO OOMEeHa,
KayeCTBEHHBIC PEaKLUU Ha Cyib]ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHWUs, PCHICHUC JKCICPUMCHTAJIBHBIX 3ada4d IO TEMaM
«Metamne» u «HemeTaniabsl») B COOTBETCTBUM C MpPaBHJIaMU TEXHUKHU
0€30macHOCTH TPU OOpaIlleHWH C BEIIeCTBAMU H J1aOOpaTOPHBIM
OGOPYI[OBaHI/IGM; MMpEaACTaBJIATb PE3YIbTAThI XUMHUYECKOT'O
SKCIepUMEHTa B (OpMe 3aliCH YPaBHEHUH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUPOBaTH BBIBOBI HA OCHOBE 3THX PE3YJIbTaTOB

2.8

CdopmupoBaHHOCTE yMEHHI COONIOAATh TMpaBWiIa TOJIH30BAHUS
XUMUYECKON TOCY/IOM W J1abopaTopHBIM O0OpYJOBaHUEM, a TaKKe
npaBujIa OOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIHSIMHU

110 BBIIIOJIHCHHIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCTH ~ YMEHHMH  XapaKTepU30BaTh  XHMHUYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO IOJYyYEHUS CEpHOU
KHCIIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MpEACTaBIeHUN 00
OOIIMX HAy4YHBIX MPHUHIMIAX M  JKOJOTMYECKHX MpoliemMax

XUMHYCCKOTO IMPOU3BOJACTBA




XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH
€CTECTBEHHOHAy4YHOW KapTHUHBl MHUpPA, pOJM XHMHUU B TO3HAHUU
SBIIGHUW TPHUPOABI, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIbHOM TIPaMOTHOCTH, HEOOXOAMMOW ISt
pelleHrsT TPAKTHYECKUX 3a7ad M DKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IPHPOTHON Cpejie

32

CdopMupoBaHHOCTH YMEHUH KPUTHYECKH aQHAJIM3UPOBATH
XMUMHYECKYI0 HH(OpMAIMio, MOIy4aeMyl U3 Pa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOi KOMMYHUKalUU, ceTb UHTEpHET U Apyrue)

33

ChopmupoBaHHOCTh yMEHHMH COOMIOATh TpaBUia SKOJOTUYECKU
11eJIeCO00pa3HOr0 TMOBEIEHUS B OBITY M TPYJOBOH JAEATEIBHOCTH B
LEJAX COXPAHEHHUsI CBOEro 370pPOBbSI M OKPYXAIOIIEH NPUPOIHOU

cpensbl

3.4

Oco3HaBaTh OIMACHOCTh BO3JICUCTBHS HA JKUBBIE OpPraHU3MBI
ONpeeEHHBIX BEIIECTB, MOHMMAas cMbIc nokaszatens 1K, moscHsITh
Ha MpUMepax CrocoObl YMEHBIICHHUS U MPEeIOTBPAILECHHS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHUM MPOBOJIUTH BBIYHMCIICHUS c
WCIIOb30BAaHUEM TIOHSITHSI «MaccoBasi JOJi BEIIECTBA B PaCTBOPEY,
OOBEMHBIX OTHOLICHHM Ta30B HPH XUMHUYECKUX PEAKIUAX, MAaccChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOIO M3 YYacTBYIOUIMX B PEAKIUH BEIIECTB,
Teru1oBoro 3((dexra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHSI MacChI

BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

TeopeTnyeckne OCHOBBI OPraHUYECKOW XUMHUH

1.1

[IpenMeT opranuueckoil XUMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHHUE B
MOJIyYEHUU HOBBIX BEILIECTB M MaTepHasIoB. Teopusi CTPOCHUS OpraHMYEeCKHX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (DOpMYJIBI OpraHM4ecKuX BemiecTB. ['oMmosorus, u3zomepusi.
XuMHu4uecKasi CBsI3b B OPraHUYECKHX COCIUHEHMSIX — OJMHAPHBIE M KpPAaTHbIE

cBs3u. [IpencraBienue o KacCU(pUKAIIMA OPraHUYECKUX BEIIECTB

1.3

Homenkmnarypa  opraHuueckux  COeAMHEHUM  (cucTeMaTHdeckas) |
TPUBHAIbHbIC HA3BaHUSI BAXKHEUIIUX MPEICTaBUTENIEH KJIaCCOB OpraHU4YEeCKUX

BE€IICCTB

YrneBoaopoibl

2.1

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJOTHMYECKHU psia. MeTtaH W 3TaH —
IpocTeillye MpeACcTaBUTENH aJIKaHOB: (PU3WYECKHEe U XMMHUUYECKHE CBOMCTBA
(peakuM 3aMeIIeHUs M TOPEHHA), HAXOXKJIEHHE B MPUPOJE, MOTy4YCHUE H

IIPUMEHEHHUE

2.2

AJIKEHBI: COCTaB U CTPOECHME, TOMOJIOTUYECKUHN psll. DTUIEH U NPONWIEH —
IpocTeillre MpeCTaBUTENN AJIKEHOB: (PU3NYECKHe U XMMHUYECKHUE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, THUIpAaTAllUM, OKHUCICHUS U

HOJ'II/IMepI/IBaI_[I/II/I), MOJIy4YCHHUC U IPUMCHCHUC
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Ankanuensl: OytaaweH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIINE
XAMHUYECKUE CBOICTBA (peakuust MOJIMMEPU3AIUN ). [Tonyuenue

CUHTETUYECKOIO KayuyyKa U PE3UHBI
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AJKMHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUH psii. ALeTHieH
— MPOCTEHIINI NpeaCTaBUTENb AJKHMHOB: COCTaB, CTpOeHHE, (U3HUECKUEe U
XUMHYECKHE CBOMCTBAa (peakuuu TUIPUPOBAHMS, TaJIOT€HUPOBAHMS,

TUApaTalyy, TOPEHUs ), IOJTyUYEHUE U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (pu3MUECKHEe M XUMHYECKHE CBOWMCTBA
(peakMM TaJOrCHUPOBAHHUS W HUTPOBAHUA), MOJYYCHHE U TNPUMEHEHHE.
Tomyon: cocTtaB, cTpoeHUe, PU3NYECKUE W XUMHUYECKHE CBOMCTBA (peakiuu

raJIOTEHUPOBAHUSI U HUTPOBAHMUS), MOTyYEHHE U MpPUMEHEeHHe. TOKCUYHOCTh




apeHoB. I'eHeTHYeCKas CBA3b MEXKIY YIVIEBOLOPOAAMHU, NPUHAICKAIKUMU K

Pa3siIn4YHbIM Kj1acCcaM

2.6

IIpuponHble HMCTOYHUKM YINIEBOAOPOAOB. IIpupomHblli ra3 U IOIYyTHBIE
HedTsabIe Ta3pl. Hed1h 1 e€ mpoucxoxnenne. CriocoObl mepepaboTku HePTH:
MeperoHKa, KPeKUHT (TEPMUUYECKHH, KaTaTUTHYECKUi), mupoiau3. [IpomyKTh
nepepaboTki He(pTH, UX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.

KamMeHHbI# yroib U IpOoIyKTHI €ro nepepadoTKu

Kucnopoacoaepkamiue opraHu4ecKue CoeAMHEHUS

3.1

IIpenenbHble  OAHOATOMHBIE CHUPTBL. MeTaHOI M 3TAaHON: CTPOCHHUE,
¢u3nyeckue U XUMHUYECKHE CBOMCTBA (pPEakLMU C aKTUBHBIMHU METaJlJIaMH,
rajJlor€HOBOJIOPOJIaMH, TOPEHHE), NMpUMEHEeHHe. BooopoaHble CBSI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. JIeMCTBUE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKa.
MHoOroaToOMHbl€  CIHUPTBHL.  ODTWUJIEHIJMKOJIb W  IJIMIEPUH: CTPOECHHE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IEIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs peaklusi HAa MHOTOATOMHbIe cUpThl). [leiicTBrue Ha

OpTraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie TIIMICpHUHA U OTUJICHIJIMKOJIA

3.2

@DeHoNI:  CTPOEHHE MOJICKYNbl, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA.

Tokcuunocts penona. [Ipumenenue dhenona

3.3

Anpneruapl ¥ KeToHbl. DopmanbAeruj, —aleTalbIerui:  CTPOCHUE,
duznyeckue M XUMHUYECKHE  CBOHCTBA  (pEakiMd  OKHUCICHUS U

BOCCTaHOBJICHHA, KAUCCTBCHHBIC peaKHI/II/I), IMOJIYUCHHEC U TPUMCEHCHUEC

3.4

OHOOCHOBHBIE NpeIebHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHas
KHCJIOTBI: CTPOCHHE, (PU3NUECKHEe U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME
JUI KJlacca KHUCIIOT, PEaKIus STepuUKAIK), TMOIyYeHHUE W MPUMCHEHHE.
CTeapI/IHOBa}I n OJICMHOBAsA KHCJIOTHhI Kak IMpCACTaBUTCIN BBICHINX
KapOOHOBBIX KHCJIOT. MbUIa Kak COJM BBICHIMX KAapOOHOBBIX KHCIOT, HUX

MOIOIIIeE IEUCTBUE

3.5

CnoxHbple >QUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KucHOT. [‘uaponus
cinoxkHbIX 3pupoB. Kupel. ['maponus xupoB. [IpuMeHeHHE KHUPOB.

buosornueckas posb :KUPOB

3.6

VYrneBoabl:  cocTaB, KilaccUpuUKaluusg — YIJIEBOAOB  (MOHO-, [U- U
nonucaxapuabl). [Toko3a — mpocTedIwii MOHOCaXapua: OCOOSHHOCTH
CTPOCHHS MOJICKYJIbI, (PH3UYECKHIEe U XUMHUYECKHE CBOWCTBA (B3aUMOICHCTBUE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHayHBIM PAacTBOPOM OKCHJA
cepebpa(l), BoccranoBiieHHe, OpOKEHHUE TIIFOKO3b), HAXOXKIECHUE B TIPUPOJIE,
npuUMeHeHue, Ouonormdeckas poib. DorocuHTEe3. DpyKTO3a KaK H3OMEP

roKo3bl. Kpaxman u memnronosa Kak IpuUpojHble mnoaumepbl. CTpoeHue




KpaxMajla U LICJUIIOJIO3bI. duznyeckrue U XUMHYECKHE CBOMCTBa KpaxmaJia

(ruzmponn3, Ka4YeCTBEHHAs PEAKIIUsI C HOIOM)

A3oTcoiepKanue OpraHndeckue CoeTMHCHHUS

4.1

AMUHOKHUCIOTH Kak aMm(poTepHble OpraHndeckue coequHeHus. Guznyeckue u
XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpumepe runuHa). bruongoruueckoe

3HAYCHUEC aMHUHOKHUCIIOT. HGHTI/IHBI

4.2

benkn kak HpUPOOHBIE BBICOKOMOJIEKYJSIpHBIE coenunHeHus. llepBuunas,
BTOPHYHAS U TPETUYHAsl CTPYKTypa OeiakoB. XUMHUYECKHE CBOICTBA OEIKOB:

TUAPOIIN3, ACHATYPALHS, KAYECTBCHHBIC PEAKIINH Ha OCIIKH

BpICOKOMOIEKYIISIPHBIE COCITUHEHNS

5.1

OCHOBHbIE TOHSATHS XMMHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPU3ALNU, CpeTHss
MoJieKyisipHass mMacca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX

COGI[I/IHGHI/Iﬁ — noJimMepusalus U NOJIMKOHACHCAIUA
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OKCHepUMEHTAIbHBIE METOAbl HM3YyYEHHsS BEUIECTB M HX IpEeBpallleHUN:
O3HaKOMJICHHE ¢ o00Opa3laMd MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

IJ1aCTMAcC, Kay4yKoB. [IoydeHne CHHTEeTUYECKOro KayuyyKa U pEe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XuMuueckuii 3neMeHT. AtoM. Sfnpo aroma, H30TONBI. DJIEKTPOHHAs
000J104YKa. DHEPreTHYecKre YpoBHH, MOAYPOBHU. ATOMHbIE opOuTany, s-, p-,
d-snemenTbl. OCOOEHHOCTH pacIpeiesieHus] 3JEKTPOHOB IO OpOUTAISIM B
aToOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(DUTYpaLIHs

aTOMOB

1.2

[Tepuonuueckuii 3akoH u llepuoamyeckas cucTeMa XMMHUYECKUX DJIEMEHTOB
.M. MenpeneeBa. CBs3p nepuoguueckoro 3akoHa u Ilepuogmueckoit
CUCTEMBI XUMUYECKUX 31eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM TEOpUEN
CTpPOCHHMSI aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO TPyMHaM U

nepuoaam. 3HadeHUe MNepUOANYCCKOro 3aKOHa B pa3BUTHHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. Buabl XUMHYECKOW CBs3U
(koBasJieHTHasi HEMOJIsIipHAsE M TOJISIpHAs, MOHHAas, MeTainuyeckas). HoHsr:

KaTHOHBl M aHUOHBI. MeXaHu3Mbl 00pa30BaHUsS KOBAJCHTHONW XWMHYECKOU




cBs13U (0OMEHHBIN M TOHOPHO-aKIENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHocts. DnekTpooTpunarenbHOCTh. CTENeHb OKUCIICHUS

1.5

BemectBa MOJIEKYJpPHOTO U HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BeHIeCTBA. [HUIBl KPUCTAUIMYECKUX  PEIIETOK.
3aBHCUMOCTh CBOMCTBa BEILECTB OT THUIMA KPUCTALIMYECKON PEIIETKH.
ITonsrue o AUCTICPCHBIX CUCTCMaAX. HctunHble n KOJUIOMIHBIC PACTBOPHI.

MaccoBast 107151 BELIECTBA B pacTBOpE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. HomeHnkiarypa

HCOPTraHNYCCKUX BCIICCTB

1.7

Xumuueckass — peakius.  Kimaccupukanus  XUMHUYECKHX — peakiuii B
HEOPraHUYeCKOW W OpPraHMYeCKOM XUMHUHU. 3aKOH COXPAHEHHUS MAacCChl
BEIIIECTB, 3aKOH COXPAHEHUs WM MPEBpAIICHUS SHEPIruM MPU XUMHUYECKHX

peaKIusIx

1.8

CkopocTb peakium, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOparumbie peakiuu. XUMHUYECKOe paBHOBecwe. DaKTOPhI, BIUSIOMINE Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunuun Jle [larense

1.10

Dnexkrponutnyeckas aucconuanus. CuibHbie U cnadbie nekTponuTsl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCTas, HEUTpalibHas, MIenoyHas. Peakiuu

HOHHOT0 OOMEHa

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIC pcaknuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonmoxkenue HemeramnoB B llepuoamdeckoid  cucrteme
xumudeckux snemeHToB J[.M. MeHeneeBa u 0COOCHHOCTH CTPOCHHST aTOMOB.
®du3nuecKkue CBOMCTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAIIOB (Ha IpUMEpE

KHCIIOpo/1a, cephl, hocdopa u yriiepoaa)

2.2

XUMHUYECKHE CBOMCTBA BAXKHEUIIUX HEMETAJUIOB (TAJOT€HOB, CEPHI, a30Ta,
dbochopa, yraepoma W KpeMHHs) U HX COSAWHEHHMN  (OKCHIIOB,
KHCJIOPOJICOACPIKAIINX KHUCJIOT, BOJOPOAHBIX coenuHeHwi). [IpumeHneHue

BaXKHEUIIINX HEMETAJIIOB U UX COEIUHEHUN
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Meramnel. [lonoxenue MeramnoB B llepuoamyeckoil cucteMe XMMHYECKUX
anementoB JI.MI. MenneneeBa. OcoOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX
o0oyoyek aToMoB MeTayioB. OOmme QuU3NYEecCKue CBOWCTBA METAJIOB.

CniaBbl METAIIIOB. DJIEKTPOXUMUYECKUH PSJT HANIPSKEHUH METAIIIIOB

24

XUMHUYECKHUE CBOWCTBA BAXKHEUIINX METAJUIOB (HATPH, Kajauii, KaJbIlHi,
MarHui, aJlOMUHHMA, [IMHK, XpPOM, KEJIe30, Mellb) U X coeauHeHui. Oo0mme

CHOCOObI MOTy4YeHHs MeTaUIOB. [IprMeHeHne MeTaioB B ObITY U TEXHHUKE




2.5

I'enetnyeckass CBA3b HCOPraHNMYCCKUX  BCIICCTB, [MMPUHAMJICIKAIINX K

Pa3IMYHBIM Ki1acCcaM

XUMUS U )KA3HD

3.1

Ponp xumun B obOecrieueHUH SKOJIOTHYECKOM, YHEPTreTUYCCKON W IMHINEBOU
0€30IacHOCTH, pPa3BUTHUM MeIUIUHBL. [loOHATHE O HaAyYHBIX MeETOax

IIO3HaHHUA BCIICCTB U XUMHUYCCKHUX peaKHHﬁ

3.2

[IpencraBinenuss 00 OOmMKMX HAYYHBIX MPUHIMUIAX TPOMBILIUIEHHOTO
MIOJIy4E€HHUsl Ba)KHEHIIMX BenlecTB. UenoBek B MUpPE BELIECTB U MaTEPHAIIOB:
BaXHEHIINE CTPOUTENbHBIE MaTepuaibl, KOHCTPYKLHUOHHBIE MaTepUabl,
KpPacKH, CTEKJIO, KepaMHuKa, MaTepUaIIbl ISl SJEKTPOHUKHA, HAHOMATEPHUAIIbI,

OpraHMYecKre U MUHepaibHbIe yI00pEHUS

33

XuMEsT ¥ 30pOBbE 4YENIOBEKAa: NpaBWiIa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, TpaBwia OE30IacCHOTO HCIONIB30BAaHUS IPEMapaToB OBITOBOM

XHUMHHU B HOBCGI[HGBHOI\/'I KHU3HHU
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