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NNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma 1mo XMMUHU Ha YpPOBHE CpeIHEro odmiero oOpa3zoBaHMs pa3zpadoTaHa
Ha ocHoBe DexepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Odenepanun», TpeOOBaHMI K pe3ylbTaTaM OCBOeHHUs (eaepanbHOl  00pa3oBaTeIbLHOMN
nporpamMmel cpennero obmero obpazoBanus(POIl COO), mpencraBieHHbIX B DenepaibHOM
rocyJJapcTBEHHOM oOpa3zoBarenbHoM cranzapre COO, ¢ yuérom Konuenuuu npenopaBaHus
yuyebHoro mpenMera «XuMHsS» B 00pa3oBaTesbHBIX opraHuzauusx Poccuiickoit denepanuu,
peanu3yonmx OCHOBHbIE 00pa30BaTe/IbHBIE POTPAMMBI, 1 OCHOBHBIX MOJOXeHUH «CTparerun
pa3BuTHa BocnutaHus B Poccuiickoit @enepanun Ha nepuox no 2025 rona» (PacmopsikeHue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypoBHE YIIyOJIEHHOTO W3Y4YEHHS 3aHUMAaeT BAaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAyuyHOTO oOOpazoBaHus ydamuxcs 10—11 kmaccoB. HM3ydenume mnpenmera,
peamm3zyeMoe B YCIOBUSX AU(PQPEpEeHIMPOBAHHOTO, TPOPHILHOTO OOyUYeHHs, IPH3BAHO
obecrieunTh 001€00pa30BaTENbHYI0 M OOIIEKYJIbTYPHYIO HOJATOTOBKY BBIITYCKHHKOB IIIKOJBI,
HEOOXOIUMYIO JJIS afanTalid MX K OBICTPO MEHSIOIIMMCS YCJIOBUSAM JXKH3HM B COLMyME, a
TaKXkKe IS MPOJOJDKEHHsS OOYyYeHHS B OpraHu3aluax MpopecCHOHAIBLHOro o0pa3oBaHuUs, B
KOTOPBIX XUMUS SBJISETCS OHOM U3 MPHUOPUTETHBIX AUCLUIIINH.

B mporpamme mo XuMHHM Ha3HaueHHE TpeaMeTa «XHUMUS» TIOJydaeT MNOJpOOHYIO
MHTEPIIPETALNI0O B COOTBETCTBUM C OCHOBomoyararomumMu nonoxenusmMu Pr'OC COO o
B3aUMOOOYCIIOBIICGHHOCTH IIeJIeH, COZepKaHus, Pe3yJIbTaTOB O0y4YeHHs U TPEOOBAaHUHN K YPOBHIO
MOJITOTOBKHA  BBIITYCKHUKOB. (CBHUIETENBCTBOM TOMY SIBISIFOTCS CJICIYIOIINE BBIMOJIHSAEMBIE
IpoOrpamMMoil o XuMHUM (PyHKIHU:

e UHPOPMANMOHHO-METOMYUECKAs, peaNn3alus KOTOpOil oOecreunBaeT TOIyYCHUE
NpPEICTaBICHUsl O LIENAX, COJAEepKAHUMU, OOIel cTpareruu oOydeHUs, BOCHUTAHUS U
pa3BUTHS O0YYAIOLIUXCS CPEICTBAMU MPEIMETa, U3y4aeMOro B PaMKax KOHKPETHOIO
npous;

e  OpraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpas  HpeaycMaTpuBaeT  OIpeesIeHHe:
NPUHIUIOB  CTPYKTYPUPOBaHMA M  IOCJIEJOBATEIILHOCTH M3YYEHHUS  y4eOHOro
MaTepHuaia, KOJMYECTBEHHBIX M KA4YeCTBEHHBIX €ro XapaKTepPHUCTHK; IOAXOJO0B K
(OPMHPOBAHUIO COJEPKATEIHHON OCHOBBI KOHTPOJSI M OLEHKH O0O0pa3oBaTEIbHBIX
JIOCTIDKEHHH OO0YyYalomuxcss B paMKax HUTOTOBOW arTecTaliui B (opMe eauHOTo
rOCyJapCTBEHHOT'O 9K3aMEHa 10 XUMUH.

[Iporpamma jy1st yriryOIEHHOTO U3yUEHUS XUMUU:

® YCTaHABIMBACT MHBAPHUAHTHOE MPEIMETHOE COJEpKaHUE, 0053aTEIbHOE ISl U3yUCHHS
B paMKax OTHCNBHBIX  Mpodwied, MpeaycMaTpuUBaeT  pachpelesieHHe |
CTPYKTYpUpPOBaHHE €ro Mo KjaccaM, OCHOBHBIM COJEpKaTeNbHBIM JIMHUAM/pa3jienam
Kypca,

e 1aéT MPUMEPHOE paclpesiesieHne Y4eOHOro BpeMEHHU, pEKOMEHIYEMOT0 Ul U3y4YEHHUs
OTAEIBbHBIX TEM;

e [peasiaraeT IMPUMEPHYI IOCIEA0BATEIbHOCTh H3Yy4YEHUS Y4YeOHOro marepuana c
y4€TOM JIOTUKH OCTPOEHHUS Kypca, BHYyTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3Cii;

e 1aéT METOAWYECKYI0 HHTEPIPETalui0 IeJied W 3aJa4 HW3yYeHHWs IpeaMeTra Ha
yIayON€HHOM YpOBHE C YYETOM COBPEMEHHBIX NPHOPUTETOB B CHUCTEME CPEIHETrO
ob1ero o0Opa3oBaHus, COAEPIKATENLHONW XapaKTEPUCTHKH IUIAHUPYEMBIX Pe3yJIbTaTOB
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl CpelHEro oOmiero oOpa3oBaHHS
(JIMYHOCTHBIX, METANPEIMETHBIX, TIPEJAMETHBIX), & TAKXKE C Y4ETOM OCHOBHBIX BHJIOB



yueOHO-II03HABATENbHBIX JCUCTBUI 00ydJaromerocs IO OCBOSHHUIO COJAEp)KaHUs
npeaMera.

I[lo Bcem Ha3BaHHBIM TO3MLIMSIM B IpOorpaMMe IO XUMHUU IPEAyCMOTpEeHa
MPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMHH Ha YpOBHE OCHOBHOIO 00mero oopazoBaHus. 3a
mpefeiaMi  yCTAaHOBJICHHOW TPOTpaMMOM MO XUMHH — 00s13aTeIbHOM  (MHBapUAaHTHOM)
COCTaBJISIONICH collep:kaHusl yueOHOro mpeamMeTa «XUMHsD 0CTaéTcss BO3MOKHOCTh BbIOOpa €ero
BapUATHBHON COCTABJIAIOIIEH, KOTOpask TOJKHA ONPEAETSATHCS B COOTBETCTBUM C HANpaBICHHEM
KOHKPETHOT'O pOoduiisi 00yUYeHHUSI.

B cootBerctBuM ¢ koHuentyanbHbIMU nosiokeHusMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJIEHHOTO YpOoBHEH B cucteMe auddepeHnnpoBaHHOro o0ydeHHs Ha
YpOBHE CpeHero o0miero o0pa3oBaHMsl XUMHS Ha YPOBHE YIITyOJEHHOTO M3YUYEHHUS HarpaBlieH
Ha peanu3alMio TMPEEeMCTBEHHOCTH C TMOCIHEAYIOIIUM 3TaloM [MOJyYeHUS XUMUYECKOTO
oOpa3oBaHMsI B paMKax H3Y4YEHMsI CHEIHAJbHBIX €CTECTBEHHO-HAyUYHbIX M XHMHUYECKUX
JUCIUILTUH B By3aX U OpTaHU3AIMIX CpelHero nmpodeccuoHaabHOro oopazoBanus. B 3Toi cBs3u
U3y4YeHHE TpeAMeTa «XUMHUS» OpPHUEHTHUPOBAHO TMPEUMYLIECTBEHHO Ha paclIUpeHHe |
yIIyOJleHHEe TEOPETHYECKOW M MPaKTHMYECKOW IMMOJATOTOBKH OOYYarOIIUXCs, BBIOPABIIMX
ornpenenéHHBIN NpoQuib 00yYeHHs, B TOM YHCJIE C MEePCIEeKTUBON MOCIEAYIOMIEro MOTyYeHUs
XHUMHUYECKOTO 00pa3oBaHMs B OpraHU3aUAX MPpodecCHOHaTbHOTO o0pasoBanus. Hapsmy ¢ atum,
B cBere TpeboBannit ®I'OC COO k mIaHUpyeMBIM pe3yJbTaTaM OCBOCHHS (enepabHOM
00pa3oBaTenbHON MPOrPaMMBI CPEHETO O0IIero 00pa3oBaHUs HM3ydeHHE MpeaMeTa «XHMUS)
OpPUEHTHPOBAHO TAaK)K€ Ha PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMAIBLHOTO Pa3BUTUS 00yUarOIINXCH,
Ha GOPMUPOBAHNE Yy HUX OOIIENHTEIIEKTYyalbHBIX YMEHUN, YMEHUN pallMOHAIN3AIMHA YIeOHOTO
Tpyda W OOOOIIEHHBIX CIOCOOOB  AESITENBHOCTH, HMEIOIIUX  MEXIUCIUIUIMHAPHBIN,
HAaJIMPEIMETHBIN XapaKTep.

CocraBisioliuMu TpeMeTa «XUMHsD» Ha YpPOBHE YIIIyOJIEHHOTO M3Y4EHHUS SIBISIOTCS
yriyOsnéHHble Kypchl — «Oprannyeckas xumusi» u «OO0mmas u HeopraHudeckas xumus». [Ipu
OTIpEJICIEHUH TIOIX0JI0B K OTOOPY M CTPYKTYPHOW OpraHM3allMU COAEP)KaHUS 3TUX KypCOB B
mporpamMme Mo XUMHuHu 3a ocHOBY NpuHATHI noyioxkeHuss PI'OC COO o paznuuusx 6a30BOTO U
yrayO0aEHHOTO ypOBHEH U3yUeHUs MpeaMETa.

OcHoBy coaepxanus KypcoB «Opranudeckas xumusi» u «OOmIas U HeopraHuueckas
XUMHSD» COCTaBIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUNW U YMEHHH, OTHOCAUIMXCA K 6a30BOMY
YPOBHIO M3y4Y€HHUsS MpeAMETa. JTa CHUCTEMa 3HAHWM IOJydaeT ONpPEEIEHHOE TEOPETHUECKOE
JIOTIOJTHEHNE,  TO3BOJIAIONIEE  OCO3HAaHHO  OCBOUTh  CYIIECTBEHHO  OONbIIMA  00BEM
¢akTonormueckoro marepuaia. Tak, Ha yriayOJ€HHOM YpOBHE M3YYEHHs TpeaMeTa odecreueHa
BO3MOXXHOCTh 3HAYUTEIBHOTO yBEIHUEHHs 00bEMa 3HAHMH O XHMMHUYECKHX DJEMEHTaxX |
CBOMCTBAX MX COEIMHEHHUI Ha OCHOBE pacIIMpPEeHUs U yriayOJleHHs MpeACTaBICHHUM O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHUs peaklui, pacCMaTpPUBAEMBbIX C
TOYKH 3pEHUS XMMHUYECKON KUHETUKH U TepMOJUHAMUKHU. 3yueHrne nepruoandecKkoro 3aKkoHa u
[leprognueckoit  cucTeMbl ~ XUMHYECKHX  DJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMUECKUX MPEJICTABICHHUSIX O CTPOCHUN aToMa. XUMHUYECKasi CBS3b OOBSCHSIETCS C
TOYKU 3pEHHsI PHEPreTMYECKUX M3MEHEHHH mpu e€ o0pa3oBaHMM M pa3pylICHUH, a TAKKEe C
TOYKH 3peHHsl MeXaHH3MOB €€ oOpa3oBaHus. lV3ydeHWe THIIOB pEaKIUH JOIMOJTHSIETCS
(bopMHpOBaHNEM TPEACTABICHUN 00 IEKTPOXUMUYECKUX MPOIIECcCaxX U NEKTPOJIHM3E PaCIIaBOB
U pACTBOPOB BemIECTB. B Kypce oOpraHm4eckol XUMHUHU TpPU PACCMOTPEHHHM PEAKIMOHHON
CIOCOOHOCTH COEIMHEHUH yaemnseTcss 0co00oe BHUMaHUe BompocaM 00 3JIEKTPOHHBIX dPQeKTax,
0 B3aMMHOM BJIMSTHHHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIIHii.



Oco0oe 3HaYeHHE MMEET TO, YTO Ha COJEp)KaHUE KYpPCOB XUMHUHU YIrIyOIEHHOTO YPOBHSI
W3YYCHHS A KJIaccoB ompeaenéHHoro mpoduis (IVIaBHBIM 00pa3oM HAa WX CTPYKTypy H
XapakTep JMOTOJTHCHHUN K 0OIIeH crucTeMe TPeIMETHBIX 3HAHMI) OKA3bIBAIOT BIIMSHUE CMEKHBIC
npenaMeTsl. Tak, HalpuMmep, B COAEpPKAHUM TMpeAMeTa s KIAacCOB XHUMHUKO-(U3UYECKOTO
npoduitst 60BINIOE 3HAYEHUE OyayT MMETh JIEMEHTHI y4eOHOTO Marepuasia mo oOmield XUMUH.
[Ipu wm3yueHum mpenMera B JAHHOM clydyae akIEHT OyJeT caenaH Ha OOIIHOCTh METOJIOB
MO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPHUH B XUMHH U B (U3HUKE: aTOMHO-MOJIEKYJISIPHAST TEOPUS
(MonekynsipHas Teopus B (HU3MKE), 3aKOHBI COXPAaHEHUS MacChl W DHEPIUU, 3aKOHBI
TEPMOJAMHAMMKH, FJEKTPOIU3A, IPEACTABICHUS O CTPOCHUH BEIIECTB U JAPYTOE.

B T0 e Bpems B copepKaHUM TIpeIMeTa I KIIACCOB XUMHUKO-OMOIOTHIECKOTO TIPOGUIIS
OoBIINI yIETbHBIA Bec OyJIeT MMETh OpraHuveckas XuMus. B 3ToM cirydae mpenocTaBIiseTcs
BO3MOXKHOCTb AJis 0oJiee 00CTOSITETLHOTO PaCCMOTPEHUSI XMMHUYECKOI OpraHu3aliy KIeTKH Kak
OMOJIOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOW BXOIAT, K TPUMEPY, TaKU€ CTPYKTYpPHBIC
KOMITOHEHTHI, KaK JIMMUJbI, OEJIKH, YTIeBOMAbI, HYKJIEUHOBBIE KUCIOTHI M apyrue. [Ipu stom
3HaHUS O COCTaB€ M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB
CIIy’KaT OCHOBOU JIJIsl U3y4UeHUSs CYITHOCTH MPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIIIEBAPEHUSI.

B mnane ¢opmupoBaHHs OCHOB HAay4YHOTO MHUPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUYECKOT0 MPUMEHEHHUSI HAYUHBIX 3HAHUHN W3y4YeHUe MpeameTa
«XuMus» Ha YrayOJIEHHOM YpPOBHE OCHOBAHO Ha MEXKIIPEJAMETHBIX CBS3SIX C YYCOHBIMH
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMeTHBIX obnactelt « EcTecTBEeHHO-HAYUYHBIE MTPEIMETHD»,
«Maremartuka u nHDopMaTHKa» U «PyCCKul S3BIK U IUTEPATYPay.

[Tpu uzyueHun ydeOHOTO mpeamera «XUMHS» Ha YIIIyOJIEHHOM YpPOBHE Takke, Kak Ha
YPOBHE OCHOBHOTO M CpeaHero obdmero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3amauei
MEPBOCTENIEHHONW 3HAYMMOCTH SIBJIIeTCs (OPMUPOBAHHWE OCHOB HAayKW XHMHUU Kak o0OjacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOM JEeATENbHOCTH 4YEJIOBEKa M OJHOr0 U3
KOMITOHCHTOB MHPOBOW KYJBTYpHI. PelieHne 3Toil 3amaun Ha yriyOJIEHHOM YpOBHE HM3YUYCHHS
IIpeAMETa MPEAI0IAracT peain3aluio TaKUuX LeeH, Kak:

e (QopmHupoBaHUE MPEICTABICHUN: O MaTepUaIbLHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y MM03HABAEMOCTH SIBJICHUHM MPUPOJIBI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ BeAyuleil ponu B 00eCreUYeHUH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEUICHUU
MpoOJIeM HKOJIOTHYECKOM, DHEPreTHYECKONM W TMHUIIEBON 0€30MacHOCTH, B Pa3BUTHU
MEIULMHBI, CO3JaHUU HOBBIX MAaTEpPHAIIOB, HOBBIX HCTOYHUKOB SHEPIHH, B
o0ecrnieueHnuun palMOHAIBHOTO MPUPOJONOIB30BAHMS, B dbopMupoBaHUU
MHUPOBO33PEHUS U OOIIEH KyJIbTYyphl YEIIOBEKA, a TAKXKE IKOJIOTUIECKH 00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOU CPELIE;

® OCBOCHHME CHCTEMbl 3HAHUM, JEXKallMX B OCHOBE XHWMHUYECKOW COCTABIISIFOLIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHSATHH, 3aKOHOB U
TEOPH XWMHUU, COBPEMEHHBIX MPEACTABICHUA O CTPOEHHUU BEIIECTBA HA pPa3HBIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMUYECKUX W KUHETHYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XWMHYECKHX
peakIuii, 0 XUMHUYECKOM PAaBHOBECHH, PACTBOpPAX M JUCIIEPCHBIX CUCTEMaX, 00 oOIux
Hay4HbIX IPUHIMIAX XUMHUYECKOTO MPOU3BOCTBA;

e (QopmupoBaHue Yy O0OyYarOmMXCS OCO3HAHHOIO TOHHMaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHYECKUX 3HAHWHM Ui OOBSCHEHHS KIIOUEBBIX HAEH U mpobiem
COBPEMEHHOW XUMHUH, ISl OOBSICHEHHS M TPOTHO3UPOBAHUS SIBICHHUM, HMEIOIIUX
€CTECTBCHHO-HAYYHYIO MPHPOAY; TPAMOTHOTO pEIICHUs MpoOJieM, CBS3aHHBIX C



XUMUEH, TMPOTHO3UPOBAHUS, aHAIM3a U OLEHKU C TO3UIUH SKOJOTHUYECKOU
0€30macHOCTH TOCIIEICTBUI OBITOBOW M NMPOW3BOACTBEHHOHN IESITEIHHOCTH YEIIOBEKa,
CBSI3aHHOM € XHMMHYECKUM IPOM3BOJCTBOM, HCIOJb30BAaHUEM M MEepepabOTKOI
BEILIECTB;

yriayOjaeHue NpeaCTaBI€HUH O HAy4YHBIX METOJax II03HAaHUS, HEOOXOAMMBIX MJis
MpUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHUS XUMHUECKUX
SBJICHUM, MMEIOIMIMX MECTO B MPUPOJE, B NPAKTHUUECKON MAESITETbHOCTH U
MMOBCEHEBHOMN KU3HU.

B 1ulaHe peanuzanuu NepBOOYEPEAHBIX BOCHUTATENBHBIX M pa3BUBANOMIMX (DyHKIMIA
LIEJIOCTHOW CHUCTEMBI CPEIHEro OOIIero o0pa3oBaHMs MPHU U3YyUYEHHM MpeaMera «XuMUs» Ha
yrIIyOJIEHHOM YPOBHE 0COOYIO aKTyalbHOCTh IPUOOPETAIOT TaKKE LENU U 3a]1auH, KakK:

BOCIIUTaHHE YOCKACHHOCTH B TI03HABACMOCTH SIBJICHUH TPUPOMABI, YBAXKCHHS K
MPOIIECCY TBOPYECTBA B OOJIACTH TEOPETHUECKUX W TPUKIATHBIX HUCCIICOBAHUN B
XUMHH, ((OPMUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKHU,

pa3BUTHE MOTHBALMM K OOYYEHHIO U MO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS OOIIEYETIOBEYECKHIX IICHHOCTEH;

pa3BUTHE  TIO3HABATENBHBIX HWHTEPECOB, HHTEIUIEKTyallbHBIX W TBOPYECKHUX
CHOCOOHOCTEH 00y4Jaromuxcs, (OPMHUPOBAHUE y HUX CO3HATEIHLHOTO OTHOIICHHS K
CaMOOOpa30BaHUIO W HENPEPHIBHOMY O00pa30BaHUIO KaK YCIOBHIO YCIICIIHOM
MPOo)EeCCHOHAIBHON U OOIIECTBEHHOM NESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO M IOTPEOHOCTH B 3I0POBOM 00pa3e )KHU3HU;

dbopMupOBaHHE YMEHMH W HaBBIKOB pa3yMHOr0 MPHPOAOINOJIB30BaHUSA, DPA3BUTHE
DKOJIOTHYECKOW  KyJIBTYphl,  TNpUOOpPETEHHE  OMbITa  OOIICCTBEHHO-TIOJIC3HOM
IKOJIOTHYECKOM JIeSITETbHOCTH.

OOmiee yucli0O 4acoB, MPEAYCMOTPEHHBIX S U3yYeHHs XMMHUU Ha YIIIyOJEHHOM YpOBHE
cpenHero obmiero odpaszoBanusi, coctaBisier 204 wacoB: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 yaca (3 gaca B HEACIIO).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHH.

[IpenmMer u 3HaUYeHHE OpPraHUYECKONM XHMMHH, NPEJICTaBICHHE O MHOroo0paszuu
OPraHMYECKUX COECTUHECHUM.

DJNEKTPOHHOE CTPOEHHE aToMa YIJIepo/ia: OCHOBHOE U BO30YXAEHHOE COCTOSHHUSL.
BanenTHble BO3MOKHOCTH aTOMa yriepoaa. XUMHUYecKasl CBsI3b B OPraHMYECKUX COEAMHEHUSIX.
Turner THOpUAN3aMU aTOMHBIX opOuTasiell yriepoja. MexaHn3Mbl 00pa3oBaHHs KOBAJCHTHOM
cBs3u (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN). THUITBI IEpeKphIBaHUS aTOMHBIX OpOuTajei, 6- u
n-cBsizu. OnuHapHas, JBOMHAs M TpoilHas cBaA3b. CrocoObl pa3pbiBa CBsi3ed B MOJIEKyJIax
opraHnnyeckux BemiecTB. [loHaTHe 0 cBOOOTHOM panuKane, Hykieoduie u sneKTpodure.

Teopust crpoeHuss opranudeckux coenuHeHuii A.M. bBytiepoBa U COBpEMEHHBIE
IIPEJICTaBIEHNS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUSI OPraHUYECKUX COEIMHEHUM.
MornekymsipHble U CTpYKTypHbIe (opmyiibl. CTpyKTypHBIE (OPMYJBI Pa3IMYHBIX BHJIOB:
pa3BEpHyTas, COKpall€HHas, cKeneTrHas. M3omepusa. Buabl wu3omepum: CTpyKTypHasd,
NPOCTpaHCTBEHHAs. JJNEeKTpoHHBIE 3((EeKThl B MOJNEKylIax OpPraHUYEeCKUX COCTUHEHUIN
(MHIYKTHBHBIN ¥ ME30MEPHBINA d(DPEKTHI).

[IpeacraBnenue o knaccudukanuu opranndeckux BeniecTs. [loHaTue o GyHKIIMOHATHHOM
rpynmne. 'omonorus. ['omonoruyeckue psapl. CucreMaTudeckasi HOMEHKIATypa OPraHUYeCKUX
coequnennit (IUPAC) u TpuBnanbHble Ha3BaHUS OTIIEIbHBIX MPEACTABUTENCH.

OcobenHoct W Kjaccu(uUKanus  OpraHMveckux  peakuuil.  OKHCITUTETHHO-
BOCCTAHOBUTENIBHBIE PEAKIIUH B OPTaHUYECKON XUMHUHU.

DKCIepUMEHTANIbHBIE METO/Jbl U3YUEHHUsl BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0paslaMu OpraHWYeCKHX BEIIECTB M MaTepHallaMH Ha WX OCHOBE, OIBITHI MO TPEBPALICHUIO
OpraHWYEeCKHWX BEIIECTB TMpU HarpeBaHuu (TUTaBICHHWE, OOyIJIMBaHWE © TOpEHHe),
KOHCTPYHPOBAaHUE MOJIEJIe MOJIEKYJI OPraHUYE€CKHX BELIECTB.

Yriaesoaopoasbl.

Anxanbl. 'oMonoruueckuii psii ankaHoB, oOmiast GopMmyria, HOMEHKIATypa U U30Mepusl.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, SP’-TUOPMAN3AIMSA ATOMHBIX
opbuTtaineit yrnepona, 6-cBsi3b. @uznyeckue CBOMCTBA alKaHOB.

XUMUYECKHe CBOMCTBA AJIKAHOB: PEaKIUM 3aMEIlEeHUs, U30MEepU3alliY, AETUAPUPOBAHNUS,
LUUKIU3aluy, M[HpOJu3a, KpekuHra, ropeHus. [lpeacraBieHne O MeXaHU3ME peakUuil
PaZuKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupojie. CriocoObl OTyueHUs] U IPUMEHEHHE aJKaHOB.

uknoankauel. O0mast popmyna, HOMeHKIaTypa U uzomepus. OcoOeHHOCTH CTPOSHUS U
XUMUYECKUX CBOMCTB MajblX (IMKJIOMPOIMAH, IMKIOOyTaH) M OOBIYHBIX (IIMKIIOTICHTAH,
IIUKJIOT€KCaH) HUKIoANKaHOB. CrIOCOOBI MOMYYeHUsI U IPUMEHEHHE HUKIOAIKAHOB.

Ankenbl. ['oMon0rHYecKuii psisi akeHoB, o0mas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ [POCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AIKEHOB, SP’-TMOPHAM3AIUS aTOMHBIX OpOHTANIEH
yriaepozaa, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) usoMepus. Ousnyeckue
CBOWCTBA aJKEHOB. XUMHUYECKHE CBOMCTBA: pPEAKIMU MPUCOCIUHECHUS, 3aMEIICHUS B O-
MIOJIOKEHUE TPU JBOWHOW CBS3M, NOJMMepH3aluu U okucieHus. [IpaBmiio MapkoBHHMKOBA.
KauecTBeHHBIE peakiiu Ha ABOWHYIO CBA3b. CIIOCOOBI MOTYYeHHS U TPUMEHEHNE aKEHOB.



Anxanuensl.  Knaccudukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHUS W XHUMHUYECKHX  CBOWCTB
COTNPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus CONpsKEHHBIX TUCHOB.
Crioco0bl MoTy4eHus: U MpUMEHEHHUEe allkaJueHOB.

Anxunbl. ['oMomornyeckuii psii alKWHOB, 001Iast (hopMysia, HOMEHKJIATypa U H30MEPHS.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKUHOB, SP-TMOPHIM3ALNS aTOMHBIX
opburaneit yriepona. PuznyecKue CBOICTBA aJIKMHOB. XHMHUYECKHE CBOICTBA: pPEaKIHH
IIPUCOEANHEHNS, TUMEPU3ALMU U TPUMEPHU3aLMH, OKHCIEHHU. KHUCI0THBIE CBOICTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakluu Ha TPOHHYIO cBsi3b. CrocoObI
MOJIy4€HUsI U IPUMEHEHUE aJIKUHOB.

Apomatndeckue yrieBoopoas! (apeHsr). ['oMmomorndeckuit psix apeHoB, oomas Gopmya,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl OeH3071a.
®dusuueckre CBONCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30JIa U €ro TOMOJIOTOB: PEAKIHH
3aMenieHnsl B OSH30JIbHOM KOJbIIE U YIJIEBOJOPOIHOM paJuKalle, peakluu MPUCOETUHEHUS,
OKHCIIeHHue ToMoJioroB 6ensona. [Ipeacrapnenne 06 OpHEHTUPYIOIIEM JEHCTBUM 3aMeCTUTENeH
B OEH30JILHOM KOJIBIIE HA MPHUMEpE AJIKHIBHBIX PaJUKalioB, KapOOKCUIBHOM, TUIPOKCHIBHOH,
aMMHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XUMHUYECKHX CBOICTB CTHpOJIA.
[Tonmumepusanuss  ctuposna.  CrnocoObl  HOMyYyeHUS W NPUMEHEHHE  apOMAaTUYECKUX
YIJIEBOIOPOOB.

[Tpuponusiii ras. [lomyTtHsie HedTaHBIC Ta3el. HedTh u €€ mpoucxoxnenune. KameHHBIM
yroib M TNPOAYKTHI ero mnepepadotku. CrnocoObl nepepaboTku HedTH: NMeperoHkKa, KPEeKUHT
(TepMUYeCKHid, KaTamuTHYECKuii), pudopmMuHr, nupoius3. [Ipoaykrer nepepaboTku HedTH, UX
MPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'enernyeckas CBSA3b MEXAY PA3IMYHBIMU KJIACCAMM YIJIEBOJOPOIOB.

DJEKTPOHHOE CTPOEHHE TaJIOTEHIIPOU3BOIHBIX YIVIEBOAOPOIOB. Peakuum 3aMmemeHus
rajjoreHa Ha THAPOKCOIPYIIy, HHUTPOTPYIy, LUAHOTPYyIIy, amuHorpymmy. JlelictBue Ha
raJIOreHIIPOM3BOJHBIE BOJHOIO M  CIOMPTOBOrO  pacTBopa wi€noud. BzaumoneiictBue
JUTAIOTCHAJIKAHOB C MarHueM M HHUHKOM. [IoHATHE 0 MeTalsToOpraHu4ecKUX COEIUHEHHUSX.
Hcnonb30BaHne TajgoreHNpou3BOJAHBIX YIVIEBOJAOPOJOB B OBITY, TEXHHKE M TPH CHHTE3E
OpraHUYECKHX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX [MPEBpAlICHUIl: H3y4yeHue
¢u3nueckux  CBOMCTB  yIJI€BOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  pPEaKIHii
YTJIEBOOPOIOB PA3JIMYHBIX KJIacCOB (oOeciBeuynBaHre OpOMHON MM MOJHOM BOJBI, pacTBOpa
IepMaHraHaTa Kajusi, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), xauecTBeHHOE OOHApPYKCHHE YTIEpoaa W BOAOPOJA B OPTaHUYCCKUX BEIIECTBAX,
MOJTy4eHUE STWJIEHA W H3Y4YEHHE €ro CBOMCTB, O3HaKOMJeHHE C KoyuekuusimMu «HedTts» u
«Yromp», ¢ oOpa3mamMu IJlacTMacc, KaydykOB U PpE3HMHbI, MOJEIHMPOBAHUE MOJIEKYII
YTJIEBOJOPOAOB U raJlOr€HIPOU3BOAHBIX YTIEBOJAOPOIOB.

Kuciaopoacoaep:xkamme opranHudeckue coelMHeHusl.

IIpenensHble omHOATOMHBIE CcHUpThl. CTpoeHHE MOJEKys (Ha IMpUMEpe MeTaHoja U
sTanona). 'omonornueckuii psia, odmas Gopmyia, u3omepusi, HOMEHKJIATypa M KilacCu(ukanus.
@dusuyeckre CBOMCTBA MNpeAeNbHbIX OJHOATOMHBIX CIHUPTOB. BonopoaHble CBSA3M MEXITY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBA: pEaKLUMM 3aMELICHUs, Jerujparalu,
OKHCJIEHUS], B3aUMOJIEUCTBUE C OPTaHNYECKUMH U HEOPraHW4YeCKUMHU KucaoTamu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE CIUpPTHI. JleficTBHE 3TaHOJla U METAaHOJIa Ha OpPraHHU3M YeslOBeKa.
Crioco0OblI oNTy4eHus: U MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[IpocTeie 3¢upsl, HOMEHKIaTypa u u3oMepus. OcoOeHHOCTH (HU3HMUECKUX M XUMUIECKHIX
CBOJICTB.

MHOroaTtoMHbIC CIHUPTHI — JTUJICHIJIMKONL W TIUIEpUH. DU3HUYECKUE W XUMHYCCKUE
CBOMCTBA: peakIUM 3aMellleHHus, B3aUMOJECHUCTBHUE C OpPraHMYECKMMHU U HEOPraHUYEeCKHUMH
KHCJIOTaMH, KadeCTBEHHAs PEakIus Ha MHOTOATOMHBIC CHHPTHI. [IpefcTaBieHue 0 MEXaHHU3ME
peakiuii HykineopuiIbHOro 3amenieHus. JleiicTBue Ha opranusM yenoBeka. CrocoObl MomydeHus
Y IPUMEHEHUE MHOTOATOMHBIX CITIUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIHI U OEH30JIBHOTO SIpa.
®dwusuueckre cBoiicTBa (eHona. OCOOCHHOCTH XMMHYECKUX CBOMCTB (heHona. KadecTBeHHBIE
peakiuu Ha Qeron. TokcumuHocth (ernona. CrocoObl MONYyYCHHS W TPUMEHEHHE (eHoa.
denonpopManbaeTHAHAS CMOJIA.

KapOonunbHble COEIUHEHUS — albJeTWbl M KETOHBL. JIEKTPOHHOE CTPOEHHE
KapOOHMJIIBHON Tpynmbl. ['OMonorndeckne psasl albACTHIOB W KETOHOB, obOmas Gopmyia,
u3oMepuss ¥ HOMeHKIaTypa. Du3nueckre CBOWCTBAa albJAECTUAOB M KETOHOB. XHUMHUYECKHE
CBOMCTBA aNpACTUIAOB M KETOHOB: peakiuu npucoenuHeHus. OKUCICHHE albICTUIOB,
KaueCTBEHHBIE peakiuu Ha ampieruapl. CrocoObl MOMy4YeHHS W MPUMEHEHUE allbJETU]IOB U
KETOHOB.

OAHOOCHOBHBIE Tpe/eabHble KapOOHOBBIE KHUCIOTHl. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkiatypa. Pu3nueckne CBOWCTBA OJHOOCHOBHBIX
npeleibHbIX KapOOHOBBIX KHUCJIOT. BomopomHble CBS3M MeXAy MOJEKyJlaMHu KapOOHOBBIX
KHCIIOT. XWMHUYECKHE CBOMCTBA: KHUCIIOTHBIE CBOMCTBA, peakivs STepU(DHUKAIMH, PEAKIUU C
y4acTHEM YTIEBOJOPOAHOTO paankana. OCOOEHHOCTH CBOMCTB MypaBbHHOW KUCIOTHL. [loHsATHE
O TPOM3BOAHBIX KapOOHOBBIX KHUCIIOT — CIOKHBIX 3(hupax. MHOrooOpa3ue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWCTB HEMpEAETbHBIX U apOMaTHYECKHX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX
KHCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BBICHIMX KapOOHOBBIX KHUCIOT:
CTEapuHOBas, MaJbMUTHHOBAs, OJICUHOBAs, JUHONE8As, JUHONEH08as KUCIOTbl. CrocoObl
MOJTyYCHUS U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxable 3¢upsl. ['omomornueckuii psia, obmas Gopmya, ©30MepUsl ¥ HOMEHKIIATYpa.
Ou3NYeCKre 1 XMMUYECKUE CBOMCTBA: TUIPOJIN3 B KUCJION U LIEJIOYHOM CpeIE.

Kupsl. Ctpoenue, puznyecKue U XUMHUYECKHUE CBOMCTBA KUPOB: TUAPOIU3 B KUCIOW U
ienouHoi cpeae. OcoOEHHOCTH CBOMCTB KHUPOB, COJAEPIKAIIUX OCTATKU HEMPEIEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPOJIE.

MBpbLT4 KaK COJIU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIICE JCHCTBUE.

OOmast xapaktepucThka yriaeBomoB. Kiaccudukarmms yriaeBogoB (MOHO-, ITU- W
nosicaxapuibl). MoHocaxapupl: TIFOK03a, (PYyKTO3a, Tajakro3a, pubo3a, Ie30Kcupubdo3a.
dusznyeckre CBOMCTBA W HaxoxaeHue B mnpupoge. dorocuHTe3. XHUMHUECKHE CBOMCTBA
TIIIOKO3BI:  PEaKIMd € yYacTHEM CHUPTOBBIX W QIBJCTHJIHOW TPYIINI, CHUPTOBOEC H
MOJIOUHOKHUCIOE OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €€ 3HauyeHHEe B >KU3HENESATENbHOCTH
opranu3ma. Jlucaxapuapl: caxapo3a, MajbTO3a M JIakTo3a. BoccraHaBiMBaromue |
HEBOCCTAHABIUBAIONIUE Aucaxapuisl. [uaponus nucaxapuaoB. HaxoxaeHuwe B mpupoje U
npuMmenenue. [lonucaxapuapl: Kpaxmall, TIMKOTeH M IeluTono3a. CTpoeHHe MaKpOMOIEKYIT
Kpaxmajia, TJIMKOT€Ha U LeJUIoN03bl. (Pu3nyeckue CBOMCTBA Kpaxmana M LEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIU3, KaUeCTBCHHAs peaklHs C HOJO0M. XUMHUYECKHE
CBOICTBA 1EJUTIOJIO3bI: THAPOJIU3, MoIy4YeHrue 3(pUpoB 1est0103bl. [ToHsTHEe 00 UCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, allETATHBINA MIETK).



OKCIIEpUMEHTAIIBHBIE METOABl M3YUEHHS BELIECTB U MX IPEBPALICHHUI: PacTBOPUMOCTh
pa3IMyYHBIX CIHMPTOB B BOJE, B3aUMOJEHCTBUE 3TaHOJIA C HATPUEM, OKHUCJIEHHE STHIIOBOTO
CIOMpTa B albJErHJl Ha pPACKAJIEHHOW MEJHON IPOBOJIOKE, OKHMCIEHHE STHJIOBOIO CHUpPTa
IUXPOMATOM Kajusl (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHUAJIOB), KAUECTBEHHBIE PEaKIMM Ha
anbJeruipl (¢ runpokcuiom nuammuncepeopa(l) u ruapoxcuaom meau(ll)), peaxmus rioumepruna
¢ ruapokcunioM Meau(Il), xummuueckre cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/IEHCTBHE
pacTBopa TioKo3bl ¢ ruapokcunom meau(Il), BzaumoneicTBue kpaxmana ¢ MOIOM, peLICHHE
HKCIEPUMEHTANBHBIX 33j7a4 1o TeMaM «CrupThl U GpeHonb», «KapboHoBbie kuca0Thl. CroKHBIE

pUPBD».
A3oTcoaep:kaniue OpraHu4eckue coeJHHEeHMs.
AMUHBI — OpraHWdYecKuMe TPOW3BOAHbIE aMMHuaka. Kiaccudukanus aMHHOB:

anudarryeckue U apoMaTuyeckue; NepBUYHbIC, BTOPUYHbIE U TpeTuuHble. CTpOEHHE MOJIEKY,
obmas gopmyna, u3omepusi, HOMEHKJIATypa U (pU3WYecKre CBOMCTBA. XWMHUYECKOE CBOWCTBA
anudaTuyecKuXx aMHHOB: OCHOBHBIE CBOWCTBA, AJIKWJIMPOBAHHE, B3aWMOJEHUCTBUE MEPBUYHBIX
AMHUHOB C a30TUCTON KUCTO0TOW. COM alKUIIaMMOHHUSL.

AHWINUH — TIPEJICTaBUTENIb aMUHOB apoMaTuieckoro psjaa. Ctpoenue aHwinHa. Bzaumuoe
BIUSHHUE TPYII aTOMOB B MoJieKyje aHuinuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHHWIIMHA.
KauectBennsie peakuuu Ha aHWIMH. CrocoObl TOJNYYEHHS M NPUMEHEHUE aaudaTUYECKUX
amMuHOB. [lonyyeHue anmiMHa U3 HUTPOOESH30IA.

AmuHokuciotel. Homenkimarypa wu  uzomepus. OTAenbHbIE NPEACTaBUTEIU  O-
AMHUHOKHUCIIOT: TJIMIMH, alaHuH. PU3NYECKHEe CBOMCTBA aMHUHOKHUCIOT. XMMHUYECKUE CBOWMCTBA
AMUHOKHCIIOT Kak aM(OTEpHBIX OPraHMYeCKHMX COEAMHEHUH, peakius MOJUKOHACHCAIUH,
oOpa3oBaHHe NMENTUIHON CBs3U. buomorndyeckoe 3HaueHHe aMHUHOKHUCIOT. CHHTE3 U THUAPOIIU3
MENTUIOB.

benku kak npupoanele mnonumepsl. llepBuuHasi, BTOpUYHAsE W TPETHYHAs CTPYKTypa
0enKoB. XMMHUECKHE CBOMCTBA OENKOB: TUAPOIU3, JEHATYpallusi, KaueCTBEHHBIC PEAaKIHUU Ha
OemKH.

OKCHEepUMEHTAIbHBIE METOJbl M3YyYEHMsI BELIECTB M MX IPEBpALICHUI: PacTBOPEHHE
OCIIKOB B BOJIE, JICHATYpallsi OCJIIKOB MPH HAarpeBaHWH, IIBETHHIEC PEAKIMM Ha OCJIKH, PEIICHUE
SKCIEPUMEHTAJIBHBIX 337a4 MO0 TeMaM «A30TCOAEp Kalue OpPraHWYECKUE COEOUHEHUs» U
«Pacno3HaBaHMe OPraHMYECKUX COCTUHEHUI.

BbicokoMosieKkyIsIpHBIE COeTMHEHUS.

OCHOBHBIE TOHSATHS XUMHUHU BBICOKOMOJEKYJISIPHBIX COCAMHEHUH: MOHOMEp, IOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTENEHb NOJUMEPHU3ALNH, CPEAHssT MoJeKyasapHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BRICOKOMOJIEKYJISIPHBIX COCTMHEHUN — TOJIMMEPHU3ALINS U TIOJTUKOHICHCAITHSI.

[Tonumepuslie MaTepHaIbl. [Tnactmaccel (monmaTHIIEH, MOJIUTIPOTIHIIEH,
TTOJTMBUHUJIXJIOPUI, MOJIUCTUPOIT, MOJIMMETHJIMETaKpHJIaT, MOJTMKApPOOHATHI,
nonudTHIeHTepedTanar). YTunuzanuus u nepepaboTKa I1acTUKa.

DnacToMepbl: HATypaslbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CUJIMKOHBL. Pe3nHa.

Bonokna: HaTypaibHbIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKUE (KalpOH U JIaBCaH).

[Tonumepsl  cnenuanbHOTO  Ha3HAYeHUs  (TEQUIOH, KEBJIAp, dSJIEKTPONPOBOISAIINE
MOJIMMEPHI, OMopa3araeMpie MOJTHUMEPHI).



OKCIIEpUMEHTAIIBHBIE METOJbl U3YUEHHUs BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpasllaMu TPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB, peEIIeHHE
AKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Pacro3HaBaHue MJIACTMACC U BOJIOKOHY.

PacuérHrle 3agayn.

Haxoxnaenue MonexkynsspHON GpOpMyJIbl OPraHUuYeCKOro COETUHEHHsSI IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, HAXOXKAECHUE MOJEKYJISPHOU (OpPMysbl OPraHUYECKOro
coeMHeHUsT 1Mo Macce (00bEMY) MPOAYKTOB CropaHusi, IO KOJIMYECTBY BellecTBa (macce,
00bEMY) MMPOAYKTOB PEAKIINH W/UIH UCXOAHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYPHOH (OpMYIIbI
OpPraHMYECKOro BeIECTBA HA OCHOBE €ro XMMHMYECKHX CBOWMCTB WJIM CHOCOOOB IOJIyYEHUS,
OTIpe/ieNICHUE J10JIM BbIX0/1a MPOAYKTA PEaKUU OT TEOPETUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBA3EH NMPU MU3y4YEHUH OopraHuydeckod xumuu B 10 kimacce
OCYIIECTBIISIETCSl 4Yepe3 HCMOJIb30BaHME KaK OOLIUX €CTeCTBEHHO-HAyYHbIX MOHATUH, TaK H
MOHSTHH, IPUHATBIX B OTIENbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OOme ecTecTBEHHO-Hay4YHbIC MOHATHS: SIBIEHUE, HAayuHbIH (DakT, rumoresa, Teopus,
3aKOH, aHaJIW3, CHHTE3, KiIacCU(UKAIMs, HAOIIOACHUE, W3MEpPEHHE, SKCIIEPUMEHT, MOJElNb,
MOJIETTUPOBAHUE.

®dusuka: Marepus, aroM, 3JJIEKTPOH, IIPOTOH, HEWUTPOH, MOJEKYJd, 3HEPreTU4EeCKUN
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHWE BEIIeCTBa, (PM3MUECKUE BEIUYHHBI,
€IMHULIBI U3MEPEHUs, CKOPOCTb, JHEPT U, Macca.

buonorus: kmerka, opraHusM, 3KOCUcTeMa, Ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPO(pHBI M TeTepoTpoHBIA THUN TUTaHHS, OpoxkeHHe, (HOTOCUHTE3, IbIXaHUE, OENKH,
YTJIEBO/IbI, )KUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: mone3Hble HCKONaeMble, TOIUIUBO.

TexHosmorus: NUILEBbIE MPOAYKTHI, OCHOBBI PallMOHAIIBHOTO MUTAaHUs, MOIOLINE CPEICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XUMU4ECKHil a1eMeHT. M3oTonsl. CTpoeHHEe 2IEKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBbIE YMCJIA. ODHEPreTUYECKHe YPOBHHM U IOJYPOBHHU. ATOMHBIE
opourtanu. Kinaccupukanus XUMHUYECKUX JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
3JIEKTPOHOB 110 ATOMHBIM OpOMTAISIM. JIEKTPOHHbIE KOH(UIypalud aTOMOB 3JIEMEHTOB
MEPBOTO—YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUH, 3JIEKTPOHHBIE
KOH(HUTypaIy HOHOB. DIEKTPOOTPUIIATETLHOCTD.

[lepmonnueckuit 3akoH u llepuoguueckas cucrema XuMmuueckux saemeHtoB JI.U.
MenneneeBa. CBs3b mnepuoauyeckoro 3akoHa U Ilepuoguueckoil CUCTEMBI XHMHUYECKUX
JJIEMEHTOB C COBPEMEHHOW TEOPHEHN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOMCTB
XMUMUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CIOXHBIX BELIECTB IO IpynnaMm M
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.J. Menneneesa.

XuMHu4deckasi CBA3b. BUAbl XMMHUYECKOW CBA3U: KOBAJICHTHAs, MOHHAs, METaJuIMYecKasl.
MexaHu3mMbl 00pa30BaHMs KOBaJCHTHON CBSI3U: OOMEHHBIM U JIOHOPHO-AaKIIETITOPHBIN. DHEprus
1 JuinHa CBA3H. [10aspHOCTh, HANIPABIECHHOCTh U HACBIIAEMOCTh KOBAJIEHTHOU CBsi3U. KpaTHble
cBA3U. BogoponHas cBsi3b. MeKMONEKYIISIPHBIE B3aMMOICHCTBHSL.



BasleHTHOCT, W BaJE€HTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHUYECKHUM CTPOCHHEM (Ha TpPHUMEpPE COCIWHEHUN 3JIEMEHTOB BTOPOTO
Mepuo/a).

[IpencraBinenre O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMIUIEKCHOTO — HOHA!
KOMIUIEKCOOOpa3oBaTeNib, JUTAHABl. 3HAauYe€HHWE KOMIUIEKCHBIX coenuHeHuid. [loHstue o
KOOPJIMHAIIMOHHOM XUMHUH.

BemectBa MOJEKYISpHOTO U HEMOJEKYJSPHOTO CTpOEHHsS. THIBI KPUCTATTMYECKHX
PEETOK (CTPYKTYp) U CBOMCTBA BELLIECTB.

[Tonsitue o nucnepcHbix cuctemax. Mctunubie pactBopsbl. [IpeacTaBieHne 0 KOIIOUIHBIX
pactBopax. CrocoObl BBIpOKEHMSI KOHIIEHTpAIlMM PAacTBOPOB: MaccoBas JOJS BEIIeCTBA B
pacTBope, MoOJspHas ~ KOHIEHTpamus. HacelllleHHble ¥ HEHACHIIIEHHBIE  PAaCTBOPHI,
pactBopuMocTh. Kpucramioruaparsl.

Knaccudukanus m HOMEHKIATypa HEOPTaHMUYECKHX BEIIECTB. TpUBHANBHBIC HAa3BAHUS
OTIENbHBIX MPEICTaBUTENEH HEOPTraHMYECKUX BEIIECTB.

Knaccudukanys XuMHIeCKUX peakifii B HEOPraHUIECKON U OpraHUYeCKON XMMHUH. 3aKOH
COXpaHEHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPIHMH IPU XUMHUYECKUX
peaknusx. TernoBbie 3QPEKTh XUMUYECKUX peakiuuid. TepMoXuMUIecKie ypaBHEHHS.

CKOpOCTh XUMHUYECKOU peakin, €€ 3aBUCUMOCTD OT Pa3IUYHbIX (aKkToOpoB. ['OMOTEeHHBIC
U TeTeporeHHbie peakuuu. Katanus u kataan3aTopsl.

O6parumple u  HeoOpaTHMbIe peakmuh. XuUMHUYecKoe paBHoBecue. KoHcraHTa
XUMHUYECKOTO paBHOBecHs. DaKTOPHI, BIUSAIONINE HA TOJOKEHHE XWMHUYECKOTO PAaBHOBECHS:
TEeMIepaTypa, JaBJICHHE M KOHIIEHTPAIMM BEIIECTB, y4acTBYIOMMX B peakuuu. [Ipunrmm Jle
[TaTemnbe.

Onexktponutudeckass guccormarys. CuibHble ©  cnabble  31MeKTpoiauThl.  CTeneHb
nucconuanuu. Cpeia BOJHBIX PacTBOPOB: KHUCIIOTHAs, HEUTpalibHas, LIenouyHas. BogopoaHbiit
nokazarens (pH) pactBopa. ['unponus coneit. Peakiuu noHHoro oomeHa.

OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb oOkuciaeHus. OKUCITUTENb WU
BOCCTaHOBUTENb. [Iporecchl OKHCIEHHS M BOCCTAHOBJICHUA. BaxxHelllne OKHUCIUTENU WU
BOCCTAaHOBHUTEIN. METOT 2JIEKTPOHHOTO OalaHca. DIIEKTPOIN3 PAaCTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTANIbHBIE METOJbl HM3yUeHUS BEIIECTB M HMX MPEBpAIleHUI: pa3IoKeHUE
MepoKCcHUaa BOJOpPOJa B MPHUCYTCTBUU KaTalu3aTopa, MOJENIN KPHUCTANIMYECKUX PEIIETOK,
MPOBEJICHNE pEaKIuii HOHHOTO OOMEHa, OIpeNeleHHe Cpeabl PAcTBOPOB C TOMOIIBIO
WHANKATOPOB, M3yYeHUE BIUSHUS PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peaKIUuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi Xumus.

[Tonoxxenune HemetamioB B Ilepuogumueckoil cucteMe Xumudeckux siaeMmeHTtoB JI.H.
MeHnneneeBa U OCOOCHHOCTH CTPOEHHUSI HMX aToMOB. (DU3WUYECKHE CBOWCTBA HEMETAJUIOB.
AnnoTtponus HeMeTaioB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yriaepoma).

Bogopon. Ilonyuenue, pusnueckne U XMMHYECKHE CBOMCTBA: PEaKIMHU C METalIaMU U
HEMeTaJUIaMH, BOCCTAHOBUTEINbHbBIE CBOMCTBA. [ uipuabl. TOITMBHBIE AJIEMEHTHI.

Ianorensl. Haxoxaenue B mpupoje, CocoObl MOTY4YSHHs, (PU3NYECKHUE U XUMUYECKUE
cBoiicTBa. ['amoreHoBOAOpOabl. BaxkHeilne KUCIOPOICOAEpKAIIUE COEAUHEHHS] TATIOTEHOB.
JlaGopaTopHbie ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTyUYeHUs rajoreHoB. [IpuMeHeHue rajoreHoB u
HUX COEIUHEHUMN.



Kucnopoa, o3oH. JlaGopaTopHble W TPOMBIIUICHHBIE CHOCOOBI MOJTYYEHHUS KUCIOPOJA.
@dusuueckre M XUMHUYECKHME CBOMCTBA W NpPUMEHEHHE Kuciopona M o30Ha. Okcuisl U
MIEPOKCHIBI.

Cepa. Haxoxzaenue B Mpupoje, CHocoObl MNONyueHUs, (U3NYECKHe U XUMHUYECKHE
cBoiictBa. CepoBonopon, cynbduasl. Oxcun cepui(IV), oxcun cepri(VI). CepHuctas u cepHas
KUCTIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CepHOMl KucCHOTHL. [IpumeHeHHe cepbl U e€
COETMHEHUH.

A3zotr. HaxoxxneHue B Tpupoje, CIOCOOBI TMONy4eHUs, (pU3MUecKHe W XHUMHUYECKHe
cBOMCTBAa. AMMMaK, HUTpUAbL. OKCUIBI a30Ta. A30THCTasi U a30THAsl KHUCIOTHI U HMX COJH.
OcoOeHHOCTH CBOMCTB a30THOM KuCIOTHI. [IprMeHeHHne a3oTa UM ero CoeauHeHUW. A30THBIC
yaoOpeHusl.

®dochop. Haxoxnmenue B mpupoze, CHOCOOBI TMOMydeHHS, (PU3MUECKHE U XUMUYECKHE
cBorictBa. Dochuast u ¢dochun. Oxcuasl dochopa, dochopHas kuciota um e€ comm.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yaoodpeHus.

VYrnepon, HaxoXIeHHe B mpupoae. AJuioTponHble Moaudukanuu. dDuznyueckue u
XMMUYECKHE CBOICTBAa IMPOCTBHIX BEIIECTB, 00pa3zoBaHHbIX yriaepogoM. Okcup yriepopa(ll),
okcup yriepona(lV), yrompHas kucinota M e€ coiau. AKTHMBHPOBAHHBIA YroJib, afCcOpPOLHSL.
@Oymnepensl, TpadeH, yriaepogHble HaHOTPYOkW. IlpuMeHeHHME TPOCTBIX  BEIIECTB,
00pa30BaHHBIX yIJIEPOJOM, H €r0 COSTUHEHH.

Kpemuwmii. Haxoxnenue B mpupojie, cocoObl MONy4YeHHs, (PU3ndecKue U XUMHUUYECKHE
cBorictBa. Okcun kpemuausi(IV), kpeMHHEBass KUCITIOTa, CUIIMKATHL. [[puMeHeHne KpeMHUS U €ro
coenuHeHn. CTEKJI0, €ro Moay4YeHue, BUbl CTEKIIA.

[Tonoxxenue metansos B [lepuonnyeckoil cucreMe XUMUYECKUX 3T1eMeHTOB. OcoOeHHOCTH
CTPOCHHSI IEKTPOHHBIX 00071049eK aToMOB MeTauioB. O0mue (hpu3nuecKkue CBOMCTBa METAIIIOB.
[TpumeHneHre MeTalIOB B ObITY M TexHHUKE. CIUTaBbl METAIIIOB.

DNEKTPOXUMHYESCKAN PsII  HANpsoKeHWH MetauioB.  OOmue crmocoObl  MONTydeHHS
METAJIJIOB: TUAPOMETAJULYPrusl, TUPOMETAIUTYPrus, dneKTpoMeratyprus. [lonsTiue o koppo3uu
MeTaiioB. CriocoObl 3aIIUTEL OT KOPPO3HH.

Obmas xapakrepuctuka MeramwioB IA-rpynnsl Ileproanyeckoil cucTeMbl XUMHUYECKHUX
aneMmeHToB. HaTpuii u kanuii: monydenue, Gpusnueckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUI.

OO6mas xapakrepuctuka metamioB IIA-rpynmnsl [lepuonudeckoil cucTeMbl XUMHUYECKHUX
AJIEMEHTOB. MarHuii W KajJblMi: TMoJy4yeHHe, (U3NYEeCKUe U XHMMHUYECKHE CBOICTBa,
IIPUMEHEHNE POCTHIX BEIIECTB U UX coequHeHHUH. JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs!.

AJNIOMHHUI: TIOTy4YeHHe, (U3NUECKue M XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHWi. AM@OTEepHBIE CBOWCTBA OKCHIA W THAPOKCHIA aTIOMHUHUS,
THJIPOKCOKOMIUIEKCHI aTFOMUHUSI.

OOmiast xapakTepucTuka MetauioB moOouHblx mnoarpynn (b-rpymnm) Ilepuonnyeckoii
CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.

duznyueckre U XUMUYECKUE CBOMCTBA XpOMa U €ro coeauHeHu. OKCUAbl U THAPOKCUIBI
xpoma(Il), xpoma(Illl) u xpoma(VI). Xpomarsl U AUXpOMAThl, UX OKHCIUTEIbHBIC CBONCTBA.
[TonyyeHue u npuMeHeHne XpoMa.

dusznueckrue W XUMHUYECKHE CBOMCTBA MapraHia M €ro CcoeauHeHui. Banenmue
coenunennst mapranma(ll), mapranna(IV), mapranna(VI) u mapraama(VII). [lepmanranar kamus,
€ro OKHCIIUTENIbHbIE CBOWCTBA.



duznueckre U XMMHUUECKUE CBOMCTBA JKeJle3a U ero coeIMHeHn. OKCUIbl, THAPOKCUIBI U
conu xene3a(ll) u xxeneza(Ill). [lonydyenue u npumMeHeHue xkeje3a 1 ero CIijIaBoB.

OuU3NYECKHE U XUMUYECKHE CBOMCTBA MeAU U €€ coeaquHeHuil. [lonydyeHne u npuMeHeHue
MEIU U €€ COeTNHEHNH.

[{uHK: monyueHue, puU3NUECKHe U XUMHUECKHE CBOWCTBA. AM(OTEpHBIE CBONCTBA OKCHIA
Y TUIPOKCH/IA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne MuHKa U €ro COeUHEHU M.

OKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX [MPEBpalICHUIl: H3y4yeHue
0o0pa3IoB HEMETAIIOB, ropeHue cepbl, (ocdopa, xkeme3a, MarHus B KHUCIOPOJE, HU3YUCHHE
KOJUIeKIMU «MeTamibl W CIUIaBbD», B3aUMOJEHCTBHUE IIEJIOYHBIX M IIETIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHUE BUIECOMATEPUATIOB), B3aUMOJCHCTBUE LIMHKA U
JKeJe3a ¢ pacTBOPaMH KHMCIIOT M IIEJI0YEH, KaYECTBEHHBIE PEAKIMN HA HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJOPOJAa M KaTHOHBI METAJUIOB, B3AUMOJEHCTBUE THIPOKCUAOB AITIOMUHHUSA M LIUHKA C
pacTBOpaMM KHUCJIOT M HIEJOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TeMaM «l aloreHb,
«Cepa u e€ coenuHeHUD», «A30T 1 pochop U UX coeTuHEHH», «MeTabl IIaBHBIX MOATPYII,
«MeTtanibel MOOOYHBIX MOATPYIIID.

XuMHUSA U )KU3Hb.

Ponb xumun B obecriedeHrH yCTOWYMBOTO pa3BUTHS deloBedecTBa. [IoHATHE O HAYYHBIX
MeTOJaX TIO3HAaHMUSI ¥ METOJOJIOTMM HAy4YyHOTO WuccienoBaHus. HaydHble NPUHIAIIBI
OpraHu3alMi XUMHYECKOTO MPOU3BOACTBA. [IpOMEBIIIIEHHBIE CITOCOOBI TOIYYSHHUS] BaXKHEUIITUX
BelIeCTB (Ha MpUMepe MPOU3BOICTBA aMMHUaKa, CEPHOM KUCIIOTHI, MeTaHousa). [IpombliluieHHbIe
CIOCOOBI MOMYYEHUsT METAJUIOB M CIUTABOB. XHUMHYECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpeabl U
ero nociencTBus. Ponb xumMun B 006ecriedeHNH SHEPTETHUECKON O€30MacCHOCTH.

Xumuss U 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [lpaBuiia ucnosib30BaHUs
JIEKApCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUU MEIULIUHBI.

XuMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUINEBbIE 100aBKU. Ponb XuMuu B oOecrieueHun
MTUIIEBOH OE30MTaCHOCTH.

Kocmernueckne u mapdroMmepHsie cpeactBa. beitoBas xumus. [lpaBuna 0e30macHOTO
MCIIOJIb30BaHUS IIPENapaToB ObITOBOM XMMHUH B OBCEAHEBHON KU3HU.

XUMHSI B CTPOUTENHCTBE: BAXKHEHUIIINE CTPOUTETHLHBIC MaTEpHUAIIbl (IIEMEHT, OETOH).

XuMus B cenbcKoM x03siiicTBe. OpraHndeckue 1 MUHEpaJIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKLUMOHHBIE Marepuabl, KPaCKH, CTEKJIO, KepamHKa. Marepuanisl
JUTst 3NeKTpoHUKU. HaHoTexHomoruu.

Pacuérnbie 3amaumn.

Pacuérer: mMaccel BemiecTBa win 00OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIISCTB, MACChl (00hEMA, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUU, €CIW OJHO M3 BEIIECTB HMMEET MPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO M3 BEIIECTB JIaHO B BHJIC PACTBOpPA C
ONPENCIEHHON MacCOBOM [JOJIEM PACTBOPEHHOIO BELIECTBA, MAacCCOBOM JOJIM U MOJISIPHOMU
KOHLIGHTpAllMl BEIECTBA B PAacTBOpPE, JOJU BbIXOJA MNPOAYKTAa PEAKIUU OT TEOPETUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuszanus MexImpenMeTHBIX CBS3el MPU M3Y4YEHHUU OOLIe M HEOPraHWYECKOW XUMHUH B
11 xnacce ocyuiecTBiseTCsl Yepe3 UCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUYHBIX MMOHATHI,
TaK Y MOHATHN, IPUHATHIX B OTAEJIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOT'O [IUKJIA.



OOmre ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: SBIICHHWE, HAYYHBIA (akT, THIOTE3a, TEOpus,
3aKOH, aHajW3, CHUHTE3, KIAacCU(PUKAIUsA, IEePUOJUIHOCTh, HAOIIOJCHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJICIIb, MOJICIIMPOBAHUE.

duszuka: Marepusi, MHUKPOMHUDP, MaKpOMHp, aTOM, 3JEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TOMBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, IHEPTEeTUYCCKUN YPOBEHB, BEIIECTBO, TEIO, O0BEM,
arperaTHOe€ COCTOSHHE BEIEeCTBA, WACANbHBIM Ta3, (u3Nueckue BeIHYUHBI, €IUHUIIBI
MU3MEpEHHs], CKOPOCTh, IJHEPT U, Macca.

buonorus: knerka, opraHuszM, OJKocuctema, Ouocdepa, MeTabomU3M, MaKpo- U
MUKPOSJIEMEHTHI, O€JKH, >KUPBI, YTJICBOJbI, HYKICHMHOBBIC KHUCIOTHI, ()EPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

I'eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTUTUBO, PECYPCHI.

TexHonorus: XuMU4ecKasi MPOMBIIIIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepuabl,
CEIbCKOXO3SMCTBEHHOE TPOU3BOJACTBO, TMHINEBAasl TMPOMBIIUICEHHOCTh, (apMaleBTuIecKas
MIPOMBIIIIIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHX MpemnapaTos, MIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaTE€PHAIIOB, 3JIEKTPOHHAS POMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOTPAMMbLI 110 XHMMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUU C CHCTEMHO-IEATENBHOCTHBIM MOAXOJOM B CTPYKTYpe IJIHWYHOCTHBIX
pEe3yJbTaTOB OCBOCHHUS TNpeaMmeTa «XHMHS» Ha YPOBHE CpeJHEero ooiero obpazoBaHus
BBIJICTICHBI CJIEIYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIONIMMHUCS POCCUNCKON TpakIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEIEIIECHHUIO;
HaJIM4Yue MOTHUBAUMM K  OOYyYEHHI0; TOTOBHOCTb M  CIOCOOHOCTh  OOydarouuxcs
PYKOBOJICTBOBATbCS NPUHATBIMM B OOLIECTBE NpaBUJIAaMU W HOPMaMHU IOBEACHUS; HaJINYHE
MIPABOCO3HAHUS, SKOJOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh L€ U CTPOUTH JKU3HEHHBIE
TUTaHBIL.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpakaloT cPOpPMHUPOBAHHOCTH
OTIbITa TTO3HABATENIbHOM U MPAKTUYECKON AESITETbHOCTH 00YYaIOUINXCs B MPOIIECCe peaTn3aliu
00pa30BaTeNbHON JIESATEIIHHOCTH.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTPaxaroT CPOPMHPOBAHHOCThH
OTIbITa MTO3HABATEIBHON U MPAKTHYECKON NEATETHHOCTH 00YYarOIINXCs B MPOIECCe peaTn3aIliu
00pa3oBaTeNbHON IEATEIIFHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xxaaHCcKOro BOCIMTAHUA:

OCO3HaHUS 00yYaroIMMHCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00S3aHHOCTEH, yBaXKEHUS K
3aKOHY W MPaBOIMOPSIIKY;

MPEJICTAaBICHUS O COIHUAIBbHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH JIEATEIBLHOCTH IPU CO3AaHUU YUYEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BHINOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IIOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTHUKY ¥ apTyMEHTBI APYTUX
MIPU aHAJIM3€E PA3INYHBIX BUIOB YUEOHOMH AESITEeIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHI0 OTEYECTBEHHOM
XUMHH,

YBa)KEHHUsI K MpOIlecCy TBOpYECTBA B 00JACTH TEOPHUH U TMPAKTHUYECKOTO MPUIIOKEHUS
XMMUH, OCO3HAHHS TOTO, YTO JaHHbIE HAyKH €CTh pe3yJbTaT JJIMTENbHBIX HaOII0ACHUH,
KpPOMOTJIMBBIX 3KCIIEPUMEHTAIIbHBIX TOUCKOB, TOCTOSSHHOTO TPY/Ja YYEHBIX U IPAKTHUKOB;

UHTEpeca M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHUHM U TIOCIEAYIOUIEM aHAJIN3e
nH($OpPMaLIUHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHONW OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBSA3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U
IIPUHUMATh OCO3HAaHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE IOBEACHHWE M TOCTYNKH CBOMX TOBApUIIEH € MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUIA MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MOHMMAaHHUS LIEHHOCTEH 30poBOro M 0Oe3omacHOro obOpasza KU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3MYECKOMY U TICUXUYECKOMY 3[I0POBBIO;



coOoIeHns TpaBuiI OE30MacHOTO OOpallieHHs € BELeCTBaMU B OBITY, MMOBCEIHEBHON
KHU3HU, B TPYJIOBOM JI€SATENBHOCTH;

MOHMMAaHHS LEHHOCTU NPaBWJI HWHAMBUIYyaJIbHOTO M KOJUIEKTMBHOIO 0€30MacHOro
MIOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHUS TOCIEACTBUM M HENPUSTHS BPEIHBIX MPUBBIYEK (YHOTpPEeOJIEHHS aJIKOTroJs,
HapKOTHKOB, KypeHHUs);

5) Tpya0BOro BOCIMTAHUSA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEeIOBATENbCKOM JIEATEIIbHOCTH,
OOILIECTBEHHO IOJIE3HOM, TBOPUECKOI U APYyrux BUAax AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUH MPAKTUUYECKUX 3a/ad COLHaIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3Y4YEHHIO MpO(eccHil pasingHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUN 110 XUMUHU;

YBa)XE€HHUS K TPYLy, JTIOASAM TPYJla U pe3ysbTaTaM TpyAOBOH NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHJIUBUAYaJIbHOW TpaeKTOpUu 0Opa3oBaHus,
Oyayei npodeccuu M pealn3aiui COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00I1IeCTBa;

6) 3x010rMYECcKOro BOCIIUTAHUS:

AKOJIOTMYECKHU L€I€CO00Pa3HOr0 OTHOLIEHUS K MPUPOJIe KaK UCTOUHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHMMAaHHUS TJI00ATLHOTO XapakTepa SKOJIOIMYECKUX MpoOJieM, BIUSHUS SKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOMN CPEJBL;

OCO3HAHUsI HEOOXOJUMOCTH UCIIOJIb30BAaHUs JOCTHKEHUM XMMHUU JUIsS PELICHUs] BOIIPOCOB
palMOHAIBHOIO IPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEINPUSTHS AEHCTBHMI, NMPUHOCSIIMX BpEZ OKpYyXkKarolled NPHUpPOIHOMN cpele,
YMEHHS IPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOIMUYECKHE MOCIEACTBUS MPEAIPUHUMAEMBIX
JEUCTBUN U IIPENOTBpaALIaTh UX;

HaJIM4Usl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KyJBTYpbI, OIBITA
NEeSITeIbHOCTH  JKOJIOTMYECKOM  HAINpaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMU B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMANbHOM NMPaKTHKE, CIOCOOHOCTU U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UJCOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOI0 NO3HAHHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HaykKu U
OOIIECTBEHHOM MPAaKTHKH;

MOHUMaHMA CHeUM(PUKA XUMHHM KaK HayKH, OCO3HaHUs €€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAYYHOI'O MBIIUIEHHUS, CO3/1aHUH LIEIOCTHOTO TMPEACTaBIEHUS 00 OKpYXKarolleM
MHpE KaKk O €IMHCTBE NPUPOJbl U YEJIOBEKa, B MO3HAHUHU NPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHny mpobaeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHM JJsl COBPEMEHHOW LMBWIM3ALUU: B €€
IYMaHHCTHUYECKOW HAINpaBICHHOCTH W BAXXHOH pPONM B CO3JaHMM HOBOM 0a3bl MaTrepHaIbHOM
KYJIbTYpBI, B PEIICHUH II100aIbHBIX TPOOIeM yCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOH,
SHEPreTUYECKON, MUIIEBOM M HKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTUU METUIMHBI,
00€CTIeYeHNH YCIIOBUH YCIEITHOTO TPY/Ia U SKOJIOTUYECKA KOM(OPTHON JKU3HU KAXKIOTO UWieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TpPaMOTHOCTU: TMOHMMAHHSA CYIIHOCTH METOJOB IIO3HAHUS,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIHOJIb30BATh MOJy4YaeMble 3HAHUS IS



aHaM3a UM OOBACHEHUS SIBICHUN OKPYXKAIOIIErO0 MHpA U TPOUCXOMAANUMX B HEM W3MEHEHU,
YMCHUA OCJIaTh 000CHOBAHHEIE 3aK/IIOUEHNS Ha OCHOBE HAay4YHBIX Cl)aKTOB 1 UMCHOIIUXCSA JaHHBIX
C IEIBIO TTOJTYYCHUS JOCTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSITEIIbHO MCIIOIB30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUs TPoOIeM
B PCAJIbHBIX XU3HCHHBIX CUTYalUAX;

MHTEpeca K MO3HAHUIO, HCCIIeIOBATEIbCKON I TEITLHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BAaHUIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAaHUM II0 XHUMHUM B COOTBETCTBUM C JKH3HEHHBIMH
MOTPEOHOCTIMU;

WHTEpeca K OCOOEHHOCTSIM Tpylna B pa3nuyHbIX chepax mnpodeccrnoHaTbHON
JeSTEITLHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaThl OCBOCHMS MPOrPaMMBbI 10 XMMHUU Ha YPOBHE CPEIHETrO
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HAYMMBble JUIsI (POPMHUPOBAHUS MHPOBO33PEHHSI OOYYAIOIIMXCSA MEXKIUCHUIUTMHAPHBIE
(MexnpeaMeTHbIE) 00ILIeHayYHbIe TOHATHS, OTPAKAIOIHNE 1IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U creun(uKy METO/I0B O3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHs, SIBJICHUE, MPOIecC, CHCTEMa, HAYYHBIH (akT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIEI0BaHUE, HAONIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHMBEpCallbHble ~ yueOHble  JeHCTBMA  ([IO3HABaTelbHblE, = KOMMYHHUKATHUBHBIE,
peryisiTuBHbIE), oOecreunBarone (GopmMupoBaHHE (QYHKIMOHAIBHOH TpPaMOTHOCTH U
COLIMAJIbHON KOMITETEHIIUN 00YYaroIuXcs;

CIOCOOHOCTh ~ OOY4YalOUIMXCSl  MCIIONB30BaThb  OCBOEHHBIE  MEXIUCLMILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMA W YHHBepcaJlbHble Yy4yeOHbIe JAEHCTBHS B IIO3HABATENLHOU U
COLIMAJIbHON MIPAKTHKE.

MeramnpeqMeTHbIe pe3yNIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMH YYCOHBIMHU
MO03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU M PETYJISTHBHBIMH JCHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe 1elicCTBUS

1) 6a30BbIe JJOTHYECKHE TeHCTBUA:

CaMOCTOATENLHO (OPMYJIUPOBATh M aKTyaJIM3WpPOBATh MPOOJIIEMY, paccMaTpuBaTh €
BCECTOPOHHE;

onpenensaTh LEeTu JeATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHIKECHHUS,
COOTHOCHUTH pC3YJ'IBTaTBI JACATCIBbHOCTH C IIOCTAaBJICHHBIMU L CIAMU,

HCIIOJIB30BAThH HpI/I OCBOCHUHN 3H8,HI/II>1 HpI/IéMI)I JIOTUYCCKOT'O MBIIIJICHUSI: BBIACIIATH
XapaKTepHbIE TPU3HAKK TOHATHUM W yCTaHABIMBATH WX B3aWMOCBS3b, HCIOJb30BaTh
COOTBeTCTBYIOHII/Ie IIOHATHUSA OJIA 06’I)$ICHeHI/I${ OTACIIBbHBIX q)aKTOB nu SIBHeHI/IfI;

BBIOMpATh OCHOBAHMS M KPUTEPUU I KIIACCU(PUKALIMU BEIIECTB U XUMHUECKUX PEaKIINA;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3U MEXITY N3Yy4aeMbIMH SBJICHUSMU;

CTpOI/ITB JIOTHYCCKUEC paccyncneHHH (I/IH,Z[yKTI/IBHBIC, ,Z[GI[yKTI/IBHbIe, 110 aHaJIOFI/II/I),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHSI B PAaCCMAaTPUBAEMBIX SIBICHUSAX, (DOPMYITHPOBATH
BBIBOABI U 3aKJIFOUYCHU,

HpI/IMeHSITI) B Hpouecce ITIO3HAHUA I/ICHOJII)3yeMBI€ B XUMHUHU CHUMBOJINYCCKUC (3HaKOBBI€)
MOJIeJIH, TTPeoOPa30BhIBATh MOJIEIHHBIC MTPEACTABICHHUS — XUMUYECKUM 3HAK (CHMBOJI) 3JIEMEHTA,



XUMUYecKas (QopMmysa, ypaBHEHME XUMHMYECKOW peakIMu — TMpHU peIIeHHH Y4eOHBIX
MIO3HABATEJIbHbIX U NMPAKTUYECKUX 3a/ay, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIC IPEICTaBICHUS
JUIS BBISIBJICHUSI XapaKTEPHBIX MPHU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKLUi.

2) 0a3oBbIe HCcJIe0BaTeIbCKIUE IeHCTBUSA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIHii;

dbopMynMpoBaTh ILEIM W 33JaYd  UCCIIEJOBAaHUs, WCIOJIb30BAaTh IIOCTABJIEHHbIE U
CaMOCTOSITENILHO C(hOpMyITUpPOBaHHbBIE BONPOCHI B KAU€CTBE MHCTPYMEHTA IMO3HAHMS M OCHOBBI
111 POPMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE NMPABHIBHOCTH BBHICKA3bIBAEMBIX CYKJICHHIA;

BIIa/IETh HABBIKAMHM CAMOCTOSATEIBHOIO IUIAHUPOBAHUSA M TPOBEACHUS YUYEHHUUECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOIIOAaTh 3a XOJOM IPOIIECCa, CaMOCTOSITENBHO
MPOTHO3UPOBATh €ro pe3yibTar, (HopMyrupoBaTh OOOOIIEHHUS M BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEAOBAHUS, COCTABISTh OOOCHOBAHHBIM OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOH HCCIeA0BAaTEIbCKOW M TPOEKTHOM JeATEeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peIIeHUs
IIPAKTUYECKUX 3ajja4, IPUMEHEHUIO PA3IMYHBIX METOAOB [T0O3HAHUS.

3) paGora ¢ unopmanueii:

OPHEHTHUPOBATHCS B PA3NMYHBIX HMCTOYHUKAX HWHPOpManuu (HAYIHO-TIOMYJISIpHAs
JIUTEepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHBIE TOcoOus, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3IUYHBIX BUIOB U (OpPM MpENCTaBICHUS, KPUTHUECKH
OLIEHUBATH €€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(bopMyIMpOBaTh 3ampOChl M TMPHUMEHATh Ppa3IMYHbIE METOMAbI NpH IOHCKE U O0TOOpe
uH(pOpMaLnu, He0OOXOAMMOM [T BBINOJIHEHHs YUeOHbIX 3ajjau ONpeeIEHHOIO THIIA;

nproOpeTaTh OMBIT MCIOIB30BAHUS MH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMalIbHYIO (hOpMYy IpeACTaBieHUs MH(DOpMaMU (CXEMBI,
rpaduKu, TUarpaMMBbl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIO/Ib30BaTh HAy4YHBIH S3bIK B KauyecTBE CpeJICTBa IpH paboTe C XUMHUYECKOH
uHpopMalMell: TPUMEHATh MEXIpeAMeTHble ((pu3nYecKue M MaTeMaTH4YecKue) 3HaKu |
CHUMBOJIBI, (hOpMYyJIbl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe Y4eOHbIe JelcCTBHA:

3aJ]aBaTh BOMPOCHI 10 CYIIECTBY 00CYXk/1aeMO TeMbI B XOJIe IMaJiora U/WiIH JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (HOPMYITUPOBATH CBOM MPEIOKEHHSI OTHOCHTEIHHO BBITTOTHEHHUS
MIPEAJIOKEHHOU 3a1a4H;

BBICTYNATh C IPE3CHTALUEN pPe3yJbTaTOB II03HABATEIBHOU ACSATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IIpU  BBINOJHEHUHM XHMHUYECKOTO
SKCIIEPUMEHTA, MPaKTUUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanMzaniud y4eOHOro MpoeKkTa, W (hOpPMyIHpPOBaTh BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX
UCCIIETOBaHUM IMyTEM COTJIACOBAHMS MO3ULUHI B X0€ 00CyXKIeHUs 1 OOMEHAa MHEHUSMHU.



PerJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁHI)Ie JeCTBHUA:

CaMOCTOSITENTFHO TUIAHWPOBATH M OCYIIECTBIISITH CBOIO IMO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss e€ el W 3aJa4d, KOHTPOJHMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npe/yiaraeMblid alTOPUTM JICHCTBUN TIPU BBITIOJTHCHUU YYEOHBIX M HCCIICIAOBATEILCKUX 3ajad,
BBIOMpATh Hanbosiee 3h(HEKTUBHBIN CIIOCO0 WX PEIICHHS ¢ YUYETOM MOJYyUYCHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITH CAMOKOHTPOJIb ACATEIBHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOrPaMMbl IO XUMHUU Ha yIiayOlIEHHOM ypOBHE Ha
YPOBHE CpeHero oOIiero oOpa3oBaHUsl BKIIOUYAIOT CHEUPUYECKUE i1 YYeOHOro mpenMera
«XUMUS» HaydHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCWCTBHH 10 OCBOCHHIO, MHTEPIIPETAIMH H
npeoOpa30BaHUI0 3HAHHA, BUABI IESTSIHFHOCTH IO TOJYYECHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHUW B PA3NUYHBIX yYEOHBIX CUTYyallMsX, a TAKXKE B peajbHBIX KU3HECHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XUMHEW. B mporpamme mo XMMUHM TpEAMETHBIC PE3YJIbTaThl MPEICTABICHBI IO
roagam MU3y4cCHuUs.

10 KJIACC

[IpenmeTHbIE pe3ybTaThl OCBOECHUS Kypca «OpraHuueckas XUuMUs» OTpaxaroT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUIA: O MECTe U 3HAUYEHUU OPraHu4YeCKOW XHUMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ PO B 00€CleYeHNH YCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA B
pElIeHuH MPOOIeM IKOJIOTUYECKOM, IHEPreTUYEeCKOW M MHINEBON O€30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3JaHUH HOBBIX MaTEPHUAaJOB, HOBBIX HCTOYHUKOB DHEPIUU, B OOECIICUCHHH
paIMOHATBHOTO TPUPOJIOTIONH30BAHMS, B (DOPMUPOBAHUHA MUPOBO33PEHUS M OOMICH KYJIbTYpPHI
YeJIOBEeKa, a TaKKe DSKOJIOrMYeckH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MPUPOJIHON CpelIE;

BJIAJICHUE CHCTEMOM XHWMHUYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJAraroline
MOHATUS — XUMHYECKHH 3JIEMEHT, aToM, SIApO M DJEKTpOHHAas 00oio4yka atoma, s-, p-, d-
aTOMHbIE OpOMUTallM, OCHOBHOE U BO30YXJEHHOE COCTOSHHUS aroMma, TMOpUAM3alMs aTOMHBIX
opOuTaneii, MOH, MOJIEKYyJIa, BAJICHTHOCTb, JIIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHUS,
XUMHYECKas CBs3b, MOIb, MOJSIPHAs Macca, MOJAPHBIA O0O0BEM, YIJIEPONHBIN CKEleT,
(GyHKIIMOHATBHAS TPYIIA, pPaguKal, CTPYKTypHble (Gopmymsl (pa3BEPHYTHIE, COKpAIIEHHEIC,
CKEJIETHBIE), M30MEpHsl CTPYKTypHas M HPOCTPAHCTBEHHas (TeoMeTpuYecKasi, ONTHYECKas),
M30MEpPbI, TOMOJIOTUYECKUH psJl, TOMOJIOTH, YTJIEBOIOPOJAbI, KHUCIOPOJ- U a30TCOJEpKallue
OpraHUYECKUE COEAUHEHHUS, MOHOMEpP, MOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE
COEIMHEHHMsI; TEOpUH, 3aKOHBI (mepuonnyeckuil 3akon J[. M. MenneneeBa, Teopus CTpOCHUS
oprannueckux BemecTB A. M. byTtiepoBa, 3akOH COXpaHEHHsS] MacCChl BEIIECTB, 3aKOH
COXPaHEHUST W TPEBpAIICHUS OJHEPrUM TMPU XUMHYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3BIK XUMHUHM, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE MOHHUMAHUSA
NPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUM; TPEJCTABICHUS O MeEXaHU3Max
XUMUYECKUX pEaAKIUH, TEPMOAMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, O B3aMMHOM BIIUSSHMM aTOMOB W TPYII aTOMOB B MOJIEKyJaX (MHIYKTHBHBIN U
Me3oMepHbIi 3 dekTr, opueHTanThl | u II poma); dakromornyeckne CBEICHHSI O CBOWCTBAX,
cocTaBe, OJyYeHUH U 0€30MaCHOM UCMOJIb30BaHMH BaXKHEUIINX OPraHUYECKUX BEIIECTB B OBITY



U TPaKTUYECKON JIeATENHHOCTH 4YEeJIOBEKa, OOMIMX HAyYHBIX MPHHIUIAX XUMUYECKOTO
IIPOM3BOJICTBA (Ha MpUMEpe MPOU3BOICTBA METAHOJIA, IEpepabOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUI: BBISBISTh XapaKTePHbIC MPU3HAKU TMOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME MTOHATHUS ITPU ONMCAHUM COCTaBA, CTPOCHUS U
CBOWCTB OpPraHMYECKUX COCTMHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI:

HCIIOJI30BAaTh XUMUYECKYI0 CUMBOJIMKY JJI1 COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAMIEHHBIX M CKEIIETHBIX) (POPMYIT OPraHNYeCKIX BEIIECTB;

COCTaBIATH yPaBHEHUS XHMHUYECKMX PpPEaKUM U  pACKpbIBaTh HUX  CYLIHOCTb:
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIHUA TMOCPEACTBOM  COCTABJIEHUSA  JJIEKTPOHHOTO
OamaHca JTHX pEaKIUi, peakmuii HOHHOrO OOMeHa IyTéM COCTABJICHHUS WX IIOJHBIX W
COKpAILEHHBIX NOHHBIX YPAaBHEHHI;

W3rOTaBJIMBATh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB I WUIIOCTpalUd UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTaHABIMBATh MPUHAIEKHOCTh U3YUEHHBIX OPraHHYECKUX
BEIIECTB IO X COCTaBY M CTPOCHHIO K OIpPENeIEHHOMY KJIacCy/Tpynie COeTUHEHHH, 1aBaTh UM
Ha3BaHus 1o cuctemarndeckoil HomeHknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC HA3BAHUS
JUISL  OTHENBHBIX TMPEACTABUTENICH OpraHMYEeCKUX BEHIECTB (ITWICH, alleTWIeH, TOJIYOJl,
TIIAIEPHUH, STWICHIVIUKOIb, (eHON, (OpMaibJCTHI, aleTalbJIerHl, AaleTOH, MYypaBbHHAS
KHCJIOTa, YKCYCHAasl KHCJOTa, CTE€apUHOBAs, OJICMHOBAs, IMAaJbMHUTHHOBAs KHUCJIOTHI, TJIUIUH,
aJlaHWH, MaJIbT03a, (PPYKTO3a, AaHWINH, TUBUHWI, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JIPYTHUE);

chOpPMUPOBAHHOCTh yMEHHUS OINPEAETATh BHJ XUMHYECKOH CBSI3M B OPTaHMYECKUX
COETUHEHMSIX (KOBAJICHTHAS! U HOHHAS CBS3b, G- U M-CBS3b, BOJOPOIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJIOKCHHUS TEOPHH CTPOCHHS OPTaHHMUYECKUX
BemiectB A. M. bytnepoBa st 0ObsICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTpPOCHUS,

c(OpPMUPOBAHHOCTh YMEHHMI XapaKTEpHU30BaTh COCTaB, CTpPOCHUE, (Qu3udeckne u
XUMHUYECKNE CBOKMCTBA TUITMYHBIX MPEACTABUTEIEH PA3IMYHBIX KIACCOB OPIrAaHMYECKUX BEIIECTB:
AJKAHOB, UHWKJIOAJKAHOB, AJKEHOB, AJIKQJUEHOB, QJIKHWHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIHUPTOB, AlbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBHIX U CIOXHBIX 3()HPOB, KUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIIIeBOAOB (MOHO-, TU- U MOJIMCAXapUIOB),
WUTIOCTPUPOBATh T€HETHUYECKYIO CBA3b MEXIYy HUMH YPAaBHEHHSIMU COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi C UCTIOIh30BAaHUEM CTPYKTYPHBIX POPMYI;

cOpPMUPOBAHHOCTh YMEHHUSI TOATBEPKIATh HA KOHKPETHBIX MPUMEpPAX XapakrTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OpPraHUYECKUX COCIUHEHUU OT KPAaTHOCTH W THUMA
KOBAaJICHTHOM CBSI3U (0- U T-CBSI3U), B3aMMHOI'O BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh WMCTOYHUKH YTJIEBOJIOPOTHOTO CHIPHS
(HedTh, MPUPOAHBIN Ta3, Yrojb), CIIOCOOBI €ro MepepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MIPOJYKTOB MEpepadboTKH;

c(hOpPMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUH O €CTeCTBEHHO-HAYYHBIX METOAax
MO3HaHUS — HAONIOJICHUU, W3MEPEHHUH, MOJICTUPOBAHUH, DJKCIEpUMEHTe (peaqbHOM |
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

cOPMUPOBAHHOCTh ~ YMEHHUS TPUMEHSAThH OCHOBHBIC  ONEPAlUU  MBICIUTEIHHON
NEesTeNbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, 00O0OIIeHHEe, CHUCTEMAaTH3allhio, BbBISBICHHE
MPUYUHHO-CIIEICTBEHHBIX CBA3EH — JJISI U3YYEHHUS CBOMCTB BEUIECTB M XUMUYECKUX PEAKIINIA;



c(hOpPMUPOBAHHOCTh YMEHUI: BBISIBISTH B3aUMOCBSI3b XHUMHUECKUX 3HAHUH C MOHATUSIMU U
MPEACTABICHUSIMU  JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JJisi  0oJjiee OCO3HAHHOTO
MOHUMAaHUsl CYIIHOCTH MaTepHaJbHOTO €IMHCTBA MHPA, UCIOJIb30BAaTh CUCTEMHBIC 3HAHUS IO
OpPraHUYECKON XUMUU JJIs1 OOBSICHEHUS U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-
Hay4YHYIO TIPUPOY;

chOpPMUPOBAHHOCTh YMEHUW: TPOBOJIUTH pacu€Thl MO XUMHUYECKUM (opmynam U
YPaBHEHHUAM XUMUYECKUX DPEAKIMi C UCHOJIb30BaHUEM (DU3MUECKHUX BEIUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI:
pacuéTel MO0 HAXOXKJIEHUIO XUMUYECKOW (HOPMYIBI BEIIECTBA MO U3BECTHBHIM MAaCCOBBIM JOJSM
XUMHYECKUX JIEMEHTOB, IPOAYKTaM CTrOpaHUsl, ITIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHIA: TPOTHO3UPOBATH, AaHAIM3UPOBATh U OIICHUBATH C IMO3UIUI
HKOJIOTMYECKON 0€30MacHOCTH MOCHEACTBHSI OBITOBOW M MPOU3BOJACTBEHHON NEATEIbHOCTH
YEJIOBEKa, CBS3aHHOW C TMepepabOTKON BEIIECTB, HWCIOJIb30BaTh TMOJYYCHHBIC 3HAHHS IS
MPUHSTHS TPAMOTHBIX PEIICHUN MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEHH;

c(hOpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENILHO TUIAHUPOBATh U MPOBOAUTH XUMHUYECKHIA
AKCIEPUMEHT (TTOJIyYEeHUE U U3YUEHHE CBOMCTB OPraHUYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIINI
YIJIE€BOJOPOAOB PA3JIMUHBIX KJIACCOB M  KHUCIOPOJCOACPKAIIMX OpPraHMYECKUX BEIIECTB,
pelieHre HKCIEePUMEHTATbHBIX 3aJad [0 paclo3HABAHUIO OPTaHWYECKUX BEIIECTB) C
COONIOZICHMEM TIpaBWJI OE30MacHOTO OOpamieHWsl ¢ BemecTBaMH ©  J1ab0paTOPHBIM
obopynoBanueM, (HOpMyJIHUpPOBaTh II€JIb HMCCICAOBAHUS, MPEACTABIATh B Pa3IMUHON (dopme
pe3yIbTaThl SKCTIEPUMEHTA, aHAJIM3UPOBAThH U OIICHUBATH WX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHI:

coOMI0aTh TpaBHa KOJOTHYECKH 1e1eco00pa3HOro MOBEACHHUS B OBITY U TPYIOBOM
NESATEIBHOCTH B LETSAX COXPAHEHHS CBOETO 370pPOBbS, OKPY’KAIOIIEW MPUPOIHON cpeasl U
JOCTHKEHHUS €€ YCTOMUYMBOTO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHYECKOTO JEHCTBUS Ha KUBBIE OPTaHU3MBI OIPEACIEHHBIX
OpraHMYECKHX BEIIECTB, MOHUMAas cMbIca nokaszarens [TJIK;

aHAJIM3UPOBAaTh  II€JIECOO0PAa3HOCTh,  NMPUMEHEHHMS  OpPraHWYECKHUX  BEIIeCTB B
MIPOMBINIICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHHMIA: OCYIIECTBISATH IIeJICHANPABICHHBI TMOUCK XHUMHYECKOM
uH(bOpMallMK B PAa3NIUYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAy4Has JHUTEparypa, CpeicTBa
MaccoBod uHGpopmaruu, WHTEpHET W Jpyrue), KPUTHUECKUA aHAIM3HPOBATh XUMHUYECKYIO
uH(popMaInio, epepadbaTeiBaTh €€ U UCIOIB30BaTh B COOTBETCTBUU C MOCTABICHHOW y4eOHOI
3a7a4en.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHs Kypca «OOmass M HeopraHudeckas XUMHsD)
OTpaXaroT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN: O MaTEpPUATILHOM €IMHCTBE MUPA, 3AKOHOMEPHOCTAX
Y MO3HABAEMOCTH SIBJICHUH MPHUPOIbI, O MECTE U 3HAYEHUH XHMHHM B CUCTEME E€CTECTBEHHBIX
HayK U e€ poiu B 00€CleYeHUN YCTOWYMBOTO PA3BUTHS, B PEIICHUM MPOOJIEM 3KOJIOTUYECKOH,
OHEPreTHYECKOM U THINEBON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHHUKOB  DHEPruM, B  OOECINEUEHWH  PaIMOHAIHLHOTO
MIPUPOJIOTIONB30BAHUS, B JOPMUPOBAHUU MUPOBO33PEHHUS M OOIIEH KyJIbTyphI YEIOBEKA, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3[I0POBBIO U MPUPOTHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroliue
MOHITUS — XUMUYECKUH DIIEMEHT, aToM, SIIPO aToMa, U30TOIbI, IEKTPOHHAsT 000JI04Ka aToma,



s-, p-, d-aToMHBIE OpOUTANM, OCHOBHOE U BO30YKIEHHOE COCTOSHHUS aToMa, THOpHUIU3alus
aTOMHBIX OpOWTaNei, WOH, MOJICKYJa, BaJCHTHOCTh, JJIEKTPOOTPUILIATEIBHOCTh, CTETICHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBaJIGHTHAs, WOHHAs, METAJUIMYECKas, BOJIOPOIHAsN),
KpHUCTaJUIMYECKas pEeIIETKa, XUMHUYECKash pPeakiys, PacTBOP, SJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
AJIEKTPOIUTHUYECKAsE JUCCOLMAILMS, CTENEeHb JHMCCOLMAlMH, BOJOPOJIHBIA  IOKa3aTellb,
OKHCIIUTENb, BOCCTAHOBUTEIb, TEIIOBON 3((HEKT XUMUYECKON PeaKkiiuu, CKOPOCTh XUMUYECKOM
peakuy, XUMHUYECKOE pPAaBHOBECHE; TEOPUHU M 3aKOHBI (TEOpHsl AJIEKTPOJUTHUYECKOU
auccounanuu, nepuoandeckuii 3axkon .M. MenneneeBa, 3aKOH COXpPaHEHHUS MAacChl BELIECTB,
3aKOH COXPAHEHUs W NPEBPALICHUS DHEPIUU MPU XUMHUUYECKUX PEAKLMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEMIECTB, 3aKOH JICUCTBYIOIIMX MAcCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHH SI3bIK XHUMHH,
MHPOBO33PECHUECKHE 3HAHMUS, JISKAIIME B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHCTEMHOCTHU
XUMHUYECKUX SBJICHUN; COBPEMEHHBIC MPEICTABICHUS O CTPOCHHHM BEIIECTBA HAa ATOMHOM,
WOHHO-MOJIEKYJIIPHOM W HAAMOJIEKYJSPHOM ypPOBHSX; MPEACTAaBICHHS O MEXaHU3Max
XUMUYECKUX pEaKIud, TEpMOAMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
NMpPOTEKaHUsl, O XHUMHUYECKOM paBHOBECHM, pacTBOpax MW  JUCIEPCHBIX  CHUCTEMaXx;
(hakToJIOTHYECKHE CBEJIEHUS O CBOWCTBAX, COCTaBe, MOMYyYEHUH M 0€30MaCHOM HCIIOIh30BAHUH
BOKHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M TMPAKTUYECKOW NEATEITHHOCTH YEIOBEKa,
OOMIMX HAYYHBIX MPUHITUIIAX XUMHYECKOTO TIPOU3BOICTBA,

c(hOpPMUPOBAHHOCTh YMEHUH: BBISBISTh XapaKTePHBIC MPU3HAKU TMOHSATHH, YCTaHABINBATH
UX B3aMMOCBSI3b, UCITOJIb30BaTh COOTBETCTBYIOIIME MOHSITUS NMPH ONMUCAHUU HEOPTaHUYECKUX
BEILIECTB U UX NPEBPAILECHNN;

c(hOpPMUPOBAHHOCTh YMEHHSI HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY IS COCTaBICHUS
(dhopMysT BEHIECTB W ypPaBHCHHH XHMMHUYCCKHX pEaKIHMi, CHCTEeMATHUYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBHaIbHble HA3BaHUS OTIEIbHBIX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OTPECNATh BaICHTHOCTh U CTETICHb OKUCIICHHSI XUMUYECKUX
AJIEMEHTOB B COCJAMHEHHSX, BUJl XUMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAs, METaUTHYecKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON pEelIETKY KOHKPETHOTO BEIIECTBA;

c(hOPMHUPOBAHHOCTh yMEHHUSI OOBSACHATh 3aBUCUMOCTH CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3U M THNA KPUCTAIIIMYECKOW pemETKH, OOMEHHBIH M JOHOPHO-aKIETITOPHBII
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOW CBSI3H;

c(hOPMHUPOBAHHOCTh YMEHHI: KIacCH(PHUIIMPOBATh: HEOPTaHMYECKUE BEIIECTBA IO HX
COCTaBYy, XMMHUYECKHE PEAKIHUU MO PA3TUYHBIM IMpU3HAKAM (YUCIY M COCTaBy pearupyroumx
BEIIECTB, TEIJIOBOMY J(PQEKTy peakluud, H3MEHEHHUIO CTeMeHEH OKHUCIIEHUS SJIEMEHTOB,
00paTHMOCTH, YYaCTHIO KaTallu3aTopa W JPYTHE); CaMOCTOSTEIILHO BHIOMPATh OCHOBAHHS H
KPUTEPUU IS KIIACCU(PUKAIIUN U3y9IaeMbIX BEIICCTB H XUMHUYCCKHUX PEaKIIHIA;

c(hOPMHUPOBAHHOCTh YMEHHUS PpaCKphIBaThb CMBICT Tiepuoaudeckoro 3akona JI. .
MeHneneeBa ©  JEMOHCTPUPOBATH €T0  CHCTEMATH3UPYIONIYI0, OOBSICHHUTEIBbHYIO U
MPOTHOCTUYECKYIO0 (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB W MOHOB
XUMUYECKUX JJIEMEHTOB IIEpBOro—4erBéproro mnepuonoB Ilepmomnueckoin cucremsr JI.M.
MenneneeBa, UCNONIB3Ys MOHATUSA «IHEPIETUYECKUE YPOBHU», «IHEPrETUYECKUE IOLYPOBHUY,
«s-, p-, d-aTomMHBIE OpOWTAIN», «OCHOBHOE M BO30YXKIEHHOE IHEPIEeTHUECKHUE COCTOSIHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHUMHMUYECKHX DJEMEHTOB U UX
coeuHEeHU 1o nepuoaam u rpynmam Ilepuoguyeckoii cuctemsl J[. 1. MenneneeBa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS MX DJICKTPOHHBIX 000I0UEK;



chOpMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOICTBA BEUIECTB PA3JUYHBIX KIJIACCOB, MOATBEPKIATh CYIIECTBOBAHME TN'€HETHYECKOW CBA3U
MEK/1y HEOPTAaHUYECKUMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKHX
peakuuii;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYIITHOCTh: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuil MoCpeCTBOM COCTaBJICHUS IIIEKTPOHHOTO OallaHca TUX PEaKIMii; peaKiHnii MOHHOTO
oOMeHa MyTEM COCTaBJICHHS WX TMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHHI; peakIiuii
THJIPOTIN3a; PEAKIMA KOMIUIEKCOOOpa3oBaHusl (Ha TMpHMepe TUIAPOKCOKOMIUIEKCOB ITMHKA U
ATIOMUHHS);

cOPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TIPOTCKAHUS XHUMHUYCCKUX
peakuuMid ¢ y4YETOM HX DJHEPreTHUYECKHX XAPAKTEPUCTHUK, XapaKTep HW3MEHEHHUS CKOPOCTH
XUMHUYECKON peakIy B 3aBUCUMOCTU OT Pa3IWYHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS IO BIMSIHUEM BHEITHUX Bo3zaeicTBui (mpunIun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKIIUH, JIeXkKAalllie B OCHOBE
MPOMBIIIJICHHOTO TIOJMYYEHHUs] CEepHOM KHUCJIOTHI, aMMHaka, OOIIMe Hay4dHble MPHUHIIUIIBI
XUMHYECKUX TIPOM3BOJCTB; IEIECOOOpPA3HOCTh NPUMEHEHHS] HEOPraHUYEeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOIIEHHS PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHUIA O METOJIaX HAYYHOTO ITO3HAHUS SBIICHUHN
NpUPOJLl — HAONIOZCHUE, U3MEpEeHUue, MOJACIUPOBAHUE, OHKCIEPUMEHT (peasibHBIA U
MBICIICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHATb 3TH 3HAHUS IPHU
AKCIIEPUMEHTAJILHOM HCCIICIOBAHUUA BEIIECTB W JJIsi OOBSCHEHUS XUMHUYCCKUX SIBJICHUH,
HMMEIOIINX MECTO B IPUPOJE, MPAKTUUECKON IEATETbHOCTH YEJIOBEKA U B IOBCETHEBHOM JKU3HM;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBIISITh B3aUMOCBS3b XUMUUYECKUX 3HAHUN C TIOHATUSAMU U
MPEJCTAaBICHUSAMH JPYTHMX €CTECTBEHHO-HAYYHBIX MPEIMETOB sl 0oyiee OCO3HAHHOTO
IMOHUMAaHUs MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHUS MTPOBOAMTH PACUETHI: C HCIIOJIE30BAHUEM MTOHATHIA «MaccoBast
JI0JI BEILIECTBA B PACTBOPE» U «MOJIIpHAs KOHIICHTPAIMs»; MacChl BEIIECTBA WM 00bEMA Tasza
[0 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIMH
BEIIECTB; TEIUIOBOTO 3 dekTa peakuu; 3HaUeHUsI BOJOPOIHOTO MOKa3aTessl paCTBOPOB KHUCIIOT
U 1IeNoued ¢ M3BECTHOM CTEMEHBI0 TUCCOLMAIMU; Macchl (00bEMa, KOMMYECTBAa BEIIECTBA)
MPOJIyKTa PEaKlMM, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUJE PACTBOpA C OMPEACIEHHOU
MacCcOBOW JI0JIed pacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); IOIU
BBIXO/Ia MTPOYKTa peakinu; 00bEMHBIX OTHOILIIEHUH ra30B;

c(hOPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIILHO TUIAHUPOBATH W MPOBOAMTH XUMHUYCCKHIMA
AKCIIEPUMEHT (MPOBEJICHUE PEaKIUii HOHHOTO OOMEHa, MOJATBEPK/IC€HNE KaueCTBEHHOT'O COCTaBa
HEOPraHWYECKHUX BELIECTB, ONPEAEIICHNE CPEJIbl PACTBOPOB BELIECTB C MOMOIIBI HHIUKATOPOB,
W3y4YeHUE BIUSHHUS PA3TUYHBIX (AaKTOPOB HA CKOPOCTh XHMHYECKOW PEAKIUH, PEIICHHE
AKCIIEPUMEHTANIBHBIX 3a/1a4 1mo TeMaM «Metamney U «HemeTamnb») ¢ coOmoIeHHeM MpaBuil
6e3omacHoro oOpalleHusi ¢ BeIIecTBaMU M J1a0OpaTOPHBIM 00OpyHOBaHUEM, (HOPMYIUPOBATH
[eNh HWCCIENOBAaHUS, TMPEACTAaBIATh B pa3IuyHOW (opMe pe3ynbTaThl AKCIEPHMEHTA,
AHaJM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTD;

c(hOPMHUPOBAHHOCTh YMEHUI: COOJFOIATH MPAaBUIIA MOJIb30BAHUS XUMHUECKON TOCYI0H U
nmabopaTopHEIM 000pyAOBaHUEM, OOpAIIeHUs ¢ BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIIUSIMU
[0 BBIMOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB, 3KOJOTUYECKH LeIecoo0pa3Horo
MOBEJICHUSI B OBITY W TPYJOBOM NEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 3/I0POBBS,
OKpY’Karollled MPUPOJHON Cpenbl M AOCTUKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATH



ONACHOCTh TOKCHUYECKOTO JICWCTBHS HA JKMBBIE OPraHU3Mbl OINPEIEIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMbIca nokaszarens [TJIK;

c(OpPMUPOBAHHOCTh YMCHHIA: OCYIICCTBISATH IICJICHATIPABICHHBIA TIOUCK XHUMHUYECKON
nH(bOpMallMK B PAa3lMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAy4Has JHUTEparypa, CpeicTBa
MaccoBoi wuHpopmaruu, HMHTEpHET M apyrue), KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popMalnio, epepadbaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C MOCTABJICHHON y4eOHOM
3a7a4en.
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Konn4yectBo 4yacos DJICKTPOHHBIE
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' BEILIECTB https:/m.edsoo.ru/2dd5724
bu6mmoreka [JOK
1. X 1 1
3 FMECIae peariutt ? https://m.edsoo.ru/2dd57124
Uroro no pazneny 39
Pa3nes 2. Heoprannueckasi XuMust
bu6mmoreka [JOK
2.1 H 31 1
CMETALIL https://m.edsoo.ru/2dd57124
bu6mmoreka [JOK
22 Meransi 23 1 https://m.edsoo.ru/2dd5724
Hroro no pazageny 54
Pa3zgen 3. XumMus ¥ :KU3HL
31 MeToabl MO3HAHUS B XUMUW. XUMHS U 9 bu6mmoreka [JOK
' JKU3Hb https://m.edsoo.ru/2dd57124
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4
[MPOT'PAMME
MOYPOUYHOE IINTAHUPOBAHUE
10 KJIACC
Ne Tema ypoka Kosun4yecTBo 4acoB Hara JJleKTpOHHbIE LM (pPOBbIE
n/m Bcero | Kontpoabubie | IlpakTnyecku u3ydeHusi | o0pa3oBaTe/bHbIe PECypChI

padoThbI

e padoThbI




[Ipenmer u 3HaueHue
OPraHUYECKON XUMHUH,
IIPE/ICTABIICHHAE O
MHOT000pa3uu
OPraHUYECKUX COCTMHEHUHN

Bbu6mmorexa [JOK
https://m.edso0.ru/3686e6f5

DNEKTPOHHOE CTPOEHUE
aToMa yriepo/a (OCHOBHOE U
BO30YKIAEHHOE COCTOSIHUS).
BasieHTHBIE BO3MOYKHOCTH
aToma yriepoja

bubmuoreka [JOK
https://m.edsoo.ru/Oce6fd4c

XuMuueckas CBI3b B
OpPTaHUYECKUX COSAMHECHUSX.
MexaHu3MBbl 00pa30BaHUS
KOBAJICHTHOM CBS3H, CIIOCOOBI
pas3pbiBa CBs3€ei

bubmuoreka [JOK
https://m.edsoo.ru/8d39f5¢8

Teopus crpoeHus
OpPraHUYECKUX COEAMHEHUN
A. M. bytneposa

bu6mmoreka [JOK
https://m.eds00.ru/9e595¢cb8

Buner uzomepun:
CTPYKTypHas,
IPOCTPAHCTBEHHAs.
OneKTpOHHBIE H3PPEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHU

bu6mmoreka [JOK
https://m.edso0.ru/b0e61661

HpeHCTaBHeHI/Ie 0
Knaccmbnxaunn n
CHUCTCMATHYCCKasA

bu6mmoreka [JOK
https://m.edsoo.ru/c212dd21




Homenkiatypa (IUPAC)
OpPTraHUYECKUX BEIIECTB

Knaccudukanus peaxiuii B bubnuorexa [IOK

7 .

OpPTraHUYECKON XUMHUH https://m.edsoo.ru/ba5706aa

2 CucreMaru3anus u bu6mmoreka [JOK
000011IeHIe 3HAHMIA 110 TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKUN
psn, obmast hopmya,

9 HOMEHKJIaTypa U U30Mepus, bubnmoreka [JOK
AJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYT

10 Ddusznueckue U XUMHUIECKHUE Bbu6mmorexa [JOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c¢
HaxoxneHue aikaHoB B

1 npupoze. CriocoObl bubnuoreka LIOK
MOJTYYCHUS U IPUMCHEHHUE https://m.eds00.1ru/259b0a5b
AIKaHOB
[{uknoankaHsl: 001Ias
dbopmysa, HOMEHKIATypa 1

12 U30MepHUs, 0COOEHHOCTH bubnunoreka [JOK
CTPOCHHUS U XUMUYECKHUX https://m.edsoo0.ru/156730d2
CBOICTB, CITIOCOOBI
MOJTyYeHUs U IPUMEHEHHE

13 Pemenune pacu€THbIX 3a1a4 bubnuoreka [JOK

Ha OTIpe/IeIICHNe
MOJIEKYJISPHOHN (hOPMYJIBI
OPraHUYeCKOTO BEIIECTBA 1O

https://m.edsoo.ru/bf84d8eb




MaCCOBBIM JI0JIIM aTOMOB
9JIEMEHTOB, BXOSIINX B €TI0
cocraB. CucreMaru3amnus U

000011IeHHE 3HAHUHA I10 TEME

AJIKEHBI: TOMOJIOTHYSCKHN
psin, obmas popmya,
HOMEHKJIaTypa, SIEKTPOHHOE

14 Y TIPOCTPAHCTBEHHOE bubmorexa LIOK
https://m.edsoo.ru/273b0ale

CTpPOEHHE MOJIEKYJI.
CrpykTypHas U LIC-TpaHC-
U30Mepus aTKEHOB
Ou3nuecKre U XUMUIECKHE

15 cBoiicTBa ankeHoB. [IpaBuiio bubmiorexa LIOK

https://m.eds00.ru/21069ccd

MapkoBHHKOBA

16 CnocoObl TosTy4eHus: u bubnuotexa [IOK
IPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[IpaxTuyeckast padora Ne 1

17 no teme "[lonydyenue bubnuorexa [IOK
ATUJIEHA U U3YUYEHHE €r0 https://m.edsoo.ru/0941eed8
CBOMCTB"
Pemenue pacu€rHpix 3amau

13 Ha OIIpe/IeIICHHUE bubmuorexka [IOK
MOJIEKYJISIPHOM (hOpMYJIBI https://m.edsoo.ru/e9ea9921
OpPraHMYECKOTO BEIIECTBA
AJNKanueHbl: CONpsKEHHBIE,
U30JIUPOBAHHEIE, BuGnorexa LIOK

19 KyMYJIMPOBaHHBIE.

Oco0eHHOCTH 3IIEKTPOHHOTO
CTpOCHHS

https://m.edsoo.ru/04298c0a




XHUMHUYeCKHEe CBOMCTBA

bu6mmoreka [JOK

20
COTIPSDKEHHBIX TUCHOB https://m.edsoo.ru/e561253d
21 CnocoObl TosTy4YeHus u bubnuorexa [IOK
MPUMEHEHUE AITKaTUECHOB https://m.edsoo.ru/1aa81660
AJIKWHBI: TOMOJIOTUYECKHUIA
psn, obmast hopmya,
HOMEHKJIaTypa, 3JIEKTPOHHOE bubnnoreka [IOK
22
Y IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bb6cc4c
CTPOCHHUE MOJIEKYII,
¢duznyeckue cBoicTBa
” XuUMHYECKHE CBOICTBA Bbu6mmorexa [JOK
AJIKUHOB https://m.edso0.ru/23493a93
24 KauecTBeHHble peakiuu Ha bubnuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CrocoObl TTOJTyYeHHS U bubmuorexa [{OK
25
IIPUMEHEHHUE AIIKMHOB https://m.edsoo.ru/a6f9alea
P : N
(o | e e
P https://m.edsoo.ru/5db8e526
peaxiumn
CucreMaTuzanus u
27 .
0000111eH1e 3HaHUH 110 TeMe
ApEeHBI: TOMOJIOTHYECKU I
pan, odmas hopmyna,
HOMEHKJIATypa. DJIEKTPOHHOE BiGmorexa LIOK
28 Y IIPOCTPAHCTBEHHOE

CTPOEHUE MOJIEKYJ O€H30Ja U
TOJTyOJ1a, UX (PU3HUECKUE
CBOICTBA

https://m.edsoo.ru/a92a7094




XHUMHUYeCKHEe CBOMCTBA

bu6mmoreka [JOK

29 ApPEHOB: PEAKIIUH 3aMEILICHUS https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA

30 apEHOB: PEAKITUU bubmuorexa [JOK
PUCOEIUHEHUS, OKHCIICHUE https://m.edsoo.ru/a44alae4
rOMOJIOTOB OeH3071a

31 Oco06eHHOCTH XUMHUYECKHUX bubnuorexa [JOK
CBOICTB cTHpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€rHpix 3amau

1 Ha OIlpeielIeHHE bubnnorexa [JOK
MOJIEKYJISIPHOM (HhOpMYJIBI https://m.edsoo.ru/53461a2¢
OpPraHUYECKOTO BEIIECTBA

13 CriocoOslI MoTy4eHus U bubnmoreka [JOK
IIPUMEHEHUE apEHOB https://m.edsoo.ru/6£717d09
['eHeTnueckas CBSI3b MEXAY

34 pa3IMYHBIMU KJIaCCaMHU
YTJIEBOIOPOIOB
Pacuétel no ypaBHEHUSAM

35 XUMHUYECKUX PeaKIIUi.
CucreMaTuzanus u
000011IeHHE 3HAHUHA T10 TEME

16 [Tpupoansrii ra3. [lomyTHbie
He(TSIHBIC Ta3bl

37 KamenHnslii yroiss u bubmuorexka [IOK
IPOAYKTHI €r0 nepepadoTKu https://m.edso0.ru/69b3398b

38 Hedtb 1 ciocoOs! €€ bubmmoreka [JOK

nepepabotku. [Ipumenenue
IPOAYKTOB IIepepaboTKU

https://m.edsoo.ru/2119de78




HeTH

39

['eneTrueckast CBSI3b MEXIY
Pa3IUYHBIMH KJIacCaMu
YTJIEBOJIOPOIOB

40

l'anorenonpousBogHbIE
YTJIEBOIOPOAOB:
JJIEKTPOHHOE CTPOECHHUE;
peaKInu 3aMeIeHUs
rajioreHa

Bbu6mmorexa [JOK
https://m.edsoo.ru/82b4d759

41

JleiicTBue 1ienouei Ha
rajoreHIpoOU3BOIHbIE.
BzaumoneiicTBue
JIATAJIOTCHAIKAHOB C
MarHueM M IIMHKOM

42

CucreMaTusanusa u
0000111eHNE 3HAHUH 110
pasneny "YrieBonoposr"

Bbu6mmorexa [JOK
https://m.eds00.ru/20e89122

43

KonrtponbHas paborta no
teme "YrieBogopoasl”

bu6mmoreka [JOK
https://m.eds00.ru/95¢9e298

44

[IpenensHBIE OHOATOMHBIE
CIMPTHI: TOMOJIOIMYECKHH
psin, obmas popmya,
CTPOEHHUE MOJIEKYII,
U30MepHsl, HOMEHKIIATypa,
KJIaccupukanys, Gpundeckue
CBOWCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/df04c5cd

45

XUMHAYECKHE CBOUCTBA
MpeeTbHBIX OJHOATOMHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/26ee34fe




CIIUPTOB

CrniocoOsl Mosty4eHus u

bu6mmoreka [IOK

46 IIPUMEHEHUE OJTHOATOMHBIX https://m.eds00.ru/48410000000000
CIIUPTOB 0
[Ipocteie 3¢upsr:

47 HOMEHKJIaTypa U U30MEpHs, bubmuoreka [IOK
0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2¢c788b2
XMMHYECKHUX CBOMCTB
MHOroaroMHble CIIUPTHI:

43 ATUJICHIJIMKOJb U TITULEPHUH, bubnuorexa [JOK
ux (puznueckue u https://m.edsoo.ru/ee4d84aa
XMMHYECKHE CBOMCTBA
CriocoOslI MoTy4eHus U

49 IIPUMEHEHUE 1\}4/Hor0aTOMHHX bubmmorexa LIOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
®eHOI: CTPOSHHUE MOJIEKYJIIbI
50 (bli?sp?qeccmll);) ZBOIZCTZa.e o bubmmorexa LIOK
https://m.edsoo.ru/2ce72618
TokcuuHOCTh PeHoma

51 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
denona https://m.edsoo.ru/037ca5t9

5) Croco0bl ToTy4eHus u bubnuorexa [IOK
npuMeHeHue (eHona https://m.edsoo.ru/c77ddt4c
[IpakTryeckast padota Ne 2.

53 Pemrenne Bbub6mmorexa [JOK
SKCIIEPUMEHTAJIbHBIX 3a7a4 https://m.edsoo.ru/fd0ced09
no Teme "CrupThl 1 peHosr"

54 Cucremaru3zanus u bubmuoreka [JOK

000011IeHNE 3HAHUHA 10 TEME

https://m.edsoo.ru/1810cb9b




AJBAETUABI U KETOHBI:
JIEKTPOHHOE CTPOEHHE
KapOOHUIIBHOM TPYIIIIHI;

bubmuoreka [JOK

55
TOMOJIOTUYECKUE PSIBI, https://m.edsoo.ru/b139beaa
oOmrast popmyna, U30MepHs U
HOMEHKJIaTypa
ANLnernasl 1 KETOHBI:
56 o ACTIA . bu6mmoreka [JOK
H3UYECKHE CBOMCTBA;
https://m.edsoo.ru/c887425¢
peaKIy IPUCOSTUHEHUS
Peaknmm oxucneHus n
57 . ef . e vea bubmnoreka IIOK
KaueCTBEHHEI KLU
pead https://m.edsoo.ru/a393baa9
albIETUI0B U KETOHOB
53 Cnoco0bl nostyyeHust bubmmoreka [JOK
aJIbAETUI0B U KETOHOB https://m.edsoo.ru/520d1¢51
OnHOOCHOBHBIE NIPEETIbHBIE
59 KapOOHOBBIC KUCIIOTHI, bu6mmoreka [JOK
OCOOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKY T
H3omepus 1 HOMEHKIIATYpa
60 5 P P bu6mmoreka [JOK
KapOOHOBBIX KHCIIOT, UX
p N https://m.eds00.1ru/700cc87b
dusnyeckue cBoicTBa
XHUMHYEeCKHE CBOMCTBA
61 bu6mmoreka [IOK
MpEeNeNbHBIX OOHOOCHOBHBIX
e a https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOWCTB
2 MYpaBbUHOU KHUCIIOTHI. bubmuoreka [JOK

MHuoroobpasue kapOOHOBBIX
KUCJIOT

https://m.edsoo.ru/bb31be71




63

OCO0EHHOCTH CBOMCTB:
HETpeIebHBIX U
apoMaTHYeCKHX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu
BBICIIINX KapOOHOBBIX KHCIIOT

bu6mmoreka [JOK
https://m.edsoo.ru/83a08773

64

[ToHsTHE O TPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

bu6mmoreka [JOK
https://m.edsoo.ru/0d162d9d

65

CrniocoOsl nosty4eHus u
pUMeHEeHNEe KapOOHOBBIX
KHCIIOT

bubmnoreka IIOK
https://m.edso0.ru/7¢065¢9d

66

CrnoxHble 3(upsbI:
TOMOJIOTUYECKHH psiJl, 001as
dbopmyna, uzomepus U
HOMEHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/adfffe6d

67

OuznuecKre U XUMHUIECKHE
cBoiicTBa 3(hupoB

bubmnnoreka 1IOK
https://m.edsoo.ru/ad6b94b2

68

Pemenue pacu€rHbix 3amau:
10 YPaBHEHUIO XUMUYECKOU
peaKkuuu, Ha OIIpEAEIICHUE
MOJICKYJISIPHOU (HhOpMYJIBI
OPraHMYECKOI0 BELIECTBA

69

[TpakTrueckas padota Ne 3.
Pewenne
9KCHEPUMEHTAIbHBIX 33734
no Teme "Kap6oHoBbIe
KucnoTbl. CroxxHbie 3Gupsr"

bu6mmoreka [JOK
https://m.edsoo0.ru/4866711b




Kupsl: ctpoeHue,

70 pusIIecKue ccKiie bubmuorexa [JOK
U3UYECKHAE U XUMUYECKH
. https://m.edsoo.ru/al9¢5b98
CBOICTBa (THIPOIH3)
Oco0eHHOCTH CBOWCTB
JKHPOB, COLEPIKALLINX
71 p FlepRatl bubmnoreka IJOK
OCTaTKHU HEMPeNEIbHBIX
e https://m.edsoo.ru/b0331922
YKUPHBIX KHCITOT. JKUpHI B
IPUPOIE
Mpsu1a Kak COJIM BBICIINAX
KapOOHOBBIX KHCJIOT, UX
7 olio ce nefictaite. Tlo . bubmnoreka IIOK
M rcteue. [loustu
tee A https://m.edsoo0.ru/3¢c566565
0 CUHTETUUYECKUX MOIOIIHX
cpeactBax (CMC)
I'eneTudeckas cBSI3b
7 YIJIEBOAOPOIOB U bubnuotexa [IOK
KHCIIOPOICOICPIKAIIIX https://m.eds00.1ru/56790¢96
OpPTaHHYECKUX BEIIECTB
74 Pacuérel o ypaBHEHUAM
XUMHYECKUX PEaKIUi
75 Cucremaru3zanus u bubmuoreka [{OK
000011IeHNEe 3HAHUN 110 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as xapakTepucTuKa
YTIEBOJIOB U KJIacCU(DUKALIHS bu6mmoreka [JOK
76
yTJIeBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJTUCaXapH/Ibl)
Momnocaxapuabl: (pU3NUECKHE
. puaEL: ¢ bu6mmoreka [JOK
77 CBOMCTBA U HAXOXXJIEHUE B

npupoje

https://m.edsoo.ru/b4bdda2d




[IpumMeHenre TIIIOKO03bI, €€
3HAYEHHUE B

bu6mmoreka [IOK

78 JKU3HEIEATEIILHOCTU https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapuapl: caxapo3sa,

79 MaJIbTO3a U J1aKTO03a. bu6mmoreka [JOK
HaxoxneHnue B mpupojie u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TUCaXapuI0B
[Tonucaxapuasl: CTpOCHHE

20 MaKpOMOJIEKYJI, PU3NUECKHE bubnnorexa [IOK
1 XUMUYECKHE CBOMCTBA, https://m.edsoo0.ru/72a04508
IPUMCHCHHUE

21 [TonsiTHE 00 UCKYCCTBEHHBIX bubmumoreka [IOK
BOJIOKHAX https://m.eds00.1u/6216e766
Pewenne pacdyeTHsIx 3a1a4
Ha OmpejieieHue J0JI1

82 Bmxozr{)a IIleOI[yKTg peakuuu bubmorexa HOK

https://m.edsoo.ru/7fde47ef
OT TEOPETHUYECKHU
BO3MOYXHOTO
Cucremaru3amnus u
83 00001eHne 3IL{IaHI/H7I o bubmorexa HOK
https://m.edsoo.ru/08d4364c
pasneny
KontponbHas paboTa no
84 TEME 1;?I(chopzz[cozlepn(amlde bubmorera [JOK
| https://m.edsoo.ru/42c6678e
OpTaHUYECKUE COCTUHEHUS
85 AMUHBIL: KITaccuuKanms, bu6mmoreka [JOK

CTPOCHHE MOJIEKYJI, 001Iast
dbopmyia, nzomepus,

https://m.edsoo.ru/efa7e6ca




HOMEHKJIaTypa U (pu3ndIecKre
CBOMCTBA

XUMHYECKHE CBOWCTBA

bubmnoreka 1JOK

86 annpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHWIWH: CTpOCHNE aHWJIMHA
87 OCO6CHHOCT§I XAMHYECKUX , brbsmorexa [HOK
. https://m.edsoo.ru/39¢d21f1
CBOMCTB aHHUJIMHA
CniocoObl TTOTyYeHHS U
88 IIPUMEHEHUE a}J,'II/I(I)aTI/I‘leCKI/IX Bubmmorexa TOK
https://m.edsoo.ru/eal38763
aMHUHOB
AMHMHOKHCIIOTBI:
HOMEHKJIATypa U U30MEPHS
89 q)H3Hq€CKH}e]Iz:BOﬁCTBa. o bubmmorexa LIOK
https://m.edsoo.ru/d1773e80
OTtaenpHBIC IPEICTABUTENH
0-aMHUHOKHCJIOT
XHUMHYECKHE CBOMCTBA
aMHHOKHCJIOT, UX
90 6I/IOJ'IOI“I/I‘-IGCK(’)6 3HAYCHHE bubnmorexa OK
https://m.edsoo.ru/77df705a
aMHHOKHUCIOT. CHHTE3 H
TUIPOITU3 TIENTH/IOB
Bbenku kak nmpupogHbie
91 MIOJTUMEPHI; (E)TpI;KI”[prBI bubmmorexa LIOK
’ https://m.eds00.ru/429¢9899
OCIIKOB
9 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
OeIKoB https://m.edso00.1ru/6237306d
93 A3zoTcoaepikaiiye bubnuorexa [JOK
TETEPOIUKINYECKHE https://m.edsoo.ru/521d1431

coennHenus. HykienHoBble




KUCJIOTBI: COCTaB, CTPOCHHUE U
Ouosornueckas pojb

[IpakTuyeckast padota Ne 4.

Pemenne
bubmuorexa [JOK
94 AKCIIEPUMEHTAIBHBIX 3374 1
10 Teme "A30TCOEpIKaIIIE https://m.edsoo.ru/8e3c02d1
OpraHNYeCKHUe COeTUHEHUS"
[IpaxTuyeckast padota Ne 5.
Pemenne
bubnuorexa [IOK
95 HKCIIEPUMEHTAIBLHBIX 3a/1a4 1
o Teme "PacosHABARIe https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COCTMHECHHM"
Kontponbnas padota no BiGmorexa LIOK
UOJINOT:
96 TeMe "A3oTcoaepxkaIine
oprammecKe C(I;)CIIHHGHI/ISI" https://m.edsoo.ru/ce561bc7
OcCHOBHBIE IOHATHUSL XUMHH
BBICOKOMOJICKYJISIPHBIX
bubnmoreka [JOK
97 COEIMHEHUI ¥ METObI UX 1
CHHTE3a —THOMUMEpH3A https://m.edsoo.ru/7aa63ebd
WHTE3a —IOJUMEPH3AIIHS H
MOJIMKOHICHCALIUS
08 IInactmaccel. Ytunuzanus u bubmuoreka [JOK
nepepaboTKa IIacTuKa https://m.eds00.ru/82242e0f
DnacToMepbl: HaTypalbHBIH
bubmuoreka [JOK
99 CHHTETHUYECKHE KayUyKH.
p Yoy https://m.edsoo.ru/246103ec
e3rHa
100 Bosnokna: HaTtypajibHbIE, bubmuoreka [JOK

HNCKYCCTBCHHEIC,
CHHTCTHUYCCKUC. HOHI/IMCPH

https://m.eds00.ru/5963a601




CIICOUAJIbHOI'O Ha3HAYCHUA

101

[TpaxTrueckas paborta Ne 6.
Pemenne
AKCTICPUMEHTAJIBHBIX 337124
1o Teme "Pacro3naBanue
IUIACTMAacC U BOJOKOH"

bubmnoreka 1IOK
https://m.edsoo.ru/3aebd77a

102

O60611eHue 1
CHCTEMaTH3alus U3yYSeHHOTO
MaTepuana 1mo TeMe
"BBICOKOMOJIEKYJISIPHbIE
coequHeHus"

Bbu6morexa [JOK
https://m.edsoo.ru/6a22ble&

OBILIEE KOJIMYECTBO YACOB
[10 ITPOTPAMME

102




11 KUIACC

KoaunuecTBO 4acoB

JIEKTPOHHBIEC IH(POBbIE

Jrj;_)n Tema ypoka Beero KOHTPOILHBI IpakTHueckue fl[:;:eﬂl/lﬂ o0pa3oBaTe/bHbIE
e padoThbI padoThbI pecypcebl
1 Atom. CocTaB aTOMHBIX sJIEP. 1 bubnmoreka [JOK
Xumuueckuit anemMeHT. M30Torbl https://m.edsoo.ru/59¢c112ee
5 CrtpoeHnue 31MeKTPOHHBIX 000JI04eK 1 bubnmoreka [JOK
ATOMOB, KBAaHTOBEIE YHCIIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumMmuuecknx | bu6mmoreka [IOK
AIIEMEHTOB (S-, p-, d-, f-ameMeHTHI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB 1O | bubmuorexa [JOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5{750fe
5 Si)if[(zg(;izi;:HI;(;I?)BHZZET;EzM u 1 buommorexa LIOK
. https://m.edsoo.ru/8149e846
BO30YX/IEHHOM COCTOSTHUHU
6 DJEeKTPOHHBIC KOH(PUTYpAIIMH HOHOB. 1 bubnmoreka [JOK
DNeKTPOOTPUIIATEIHHOCTD https://m.edsoo.ru/a0764b24
[Tepuoanueckuit 3aK0H U
[Tepuoanueckas cucrema
7 xmlfjmqjcxnx anemeHnToB /l. . 1 Bubmmorexa LIOK
. https://m.eds00.ru/16957¢01
MenpeneeBa, CBs3b C COBPEMEHHOM
TEOpPUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHUYECKHX AJIEMEHTOB U BuGmiorexa LIOK
8 00pa3yeMbIX MU TIPOCTHIX U 1

CJIO’KHBIX BEILECTB M0 TPYMIaM U
nepuoiam

https://m.edso00.ru/f8468927




CucreMaTuzanuus 1 00001IeHne

bu6mmoreka [JOK

HOHATHI "MaccoBas I0JIA

9 .
3HAHHH 10 TeMe https://m.edsoo.ru/8fad2942
By xuMHu4eckon CBSI3H.
Mexanu3mbl 00pa3oBaHUs
10 OBAJIEHTHOM ¢ ; 3. Bomopomgua bubmorexa TIOK
KOBaJICHTHOM CBs3U. BogopoaHas
P https://m.edsoo.ru/5a8072af
CBsI3b. MEXMOJICKYJISIPHBIC
B3aUMOJICUCTBUS
BanenTHoCTh 1 BaJICHTHBIC
1 BO3MOXKHOCTH aTOMOB. CBsI3b bu6mmoreka [IOK
ANIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2¢ca093
UX TEOMETPUYECKUM CTPOCHHEM
IIpeacraBieHust 0 KOMITJIEKCHBIX
12 Cope . cocta bubmnoreka IIOK
JIMHEHUSAX: COCTaB U
https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
BemecTsa MOneKyIsipHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHHUs. THUIIbI bubnuoreka LIOK
KPUCTAJUIMYECKHUX PELIETOK U https://m.edsoo.ru/e167635b
CBOICTBA BEIIIECTB
[ToHsiTHE O MUCTIEPCHBIX CHCTEMAX.
14 N A P bu6mmorekxa [JOK
€ICTABJICHHE O KOJUTOMUTHBIX
p https://m.edsoo.ru/da2¢70e4
pacTBopax
HctrHHBIE pacTBOPHI: HACKIIIIEHHBIE
15 P P = bu6mmoreka [IOK
Y HEHACBIIIIEHHBIE, PACTBOPUMOCT.
R P P https://m.edsoo.ru/e9ccdd8d
Kpucrammoruapatst
16 CriocoObI BEIpOKECHHSI KOHIIEHTPAIIIH bubnuorexa [JOK
pacTBOPOB https://m.edsoo.ru/328e653a
17 Pemenne 3agay ¢ MConb30BaHUEM bu6moreka [IOK

https://m.edsoo.ru/785e0ab4




pacTBOpEHHOTO BeliecTra',
"MoJIIpHasi KOHUEHTpaus"

13 Krnaccudukarus 1 HOMEHKIaTypa bubnuorexa [IOK
HEOPTraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 CI/ICTevMaTI/ISaIII/ISI u 00001IeHNE bu6mmoreka [JOK
3HAHUU TI0 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbnas pabota mo Temam
"Crpoenue atoma. [lepuoanueckuii
20 3akoH u [lepronnueckas cucrema bubnmoreka [JOK
XUMUYECKUX eMeHToB []. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeniecTna.
MHuoroo6pasue BeriecTs"
Knaccudukanus XuMHIecKux
peaKuuii B HEOPraHU4ECKOU U
OpraHU4ecKOi XUMHUH. 3aKOH bubnmoreka [JOK
21
COXpAHEHHUsI MacChl BEIIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUS U MIPEBPAIICHUS YHEPTUU
MIPH XUMHYECKHUX PEaKIHIX
” TCHHOBer 3¢ (HeKTh XUMUYECKUX BuGmmorexa [{OK
pearuiit. TepmoxuMireckite https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncienus no ypaBHeHHSIM bubmuorexa [{OK
23 XUMUYECKUX PEAKIUl U https://m.edsoo.ru/87b1395
TEPMOXHUMHYECKUM yPaBHECHUSIM 4
CKOpOCTh XMMHYECKON peaKlyu, e€
24 3aBUCHUMOCTh OT Pa3IuYHBIX
(dakTopoB. Katanus u karamnu3aTopsl
25 I'omoreHHsle U reTeporeHHbIe




pCaKiun

[IpakTrueckast pabora Ne 1 o Teme

26 "BiusiHre pa3nuuHBIX (PaKTOPOB HA bubmorexa LIOK
N " https://m.edsoo.ru/1facaldl
CKOPOCTbh XUMUYECKON PEeaKINU
7 OO6patumbie 1 HEOOpaTUMBIE bubnuorexa [JOK
peakiuu. XUMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[Tpaktuueckas padora Ne 2 o Teme
73 "BausiHue pa3nuuHbIX (PaKTOpOB HA bubmumoreka [IOK
MIOJIOKEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBeCHS"
DIEKTPONUTUYECKAS TUCCOIHAIIHS.
29 CI/IJILHiIe u cialble BJI'I[eKTp(I)lJII/IfLI. bubmmorexa LIOK
https://m.edsoo.ru/5f766bdf
Crenenp nucconuanuu
Honnoe npoussenenue Boasl. Cpena
30 BOJTHBIX p;)CTBOpOI[B. BO,I[OSO,Z[HLII;I ! bubmorera [OK
https://m.edso0.ru/3966ca89
nokasarenb (pH) pactBopa
I'mppomms conei. Peakimm,
31 np(z)[fekafomne B paCTB:an bubmmorexa LIOK
https://m.edsoo.ru/09d5a%bd
AIIEKTPOJIUTOB
[IpaxTrueckast pabora Ne 3 o Teme
32 ")I()I/IMH%CKI/Ie ;)eamu/m B pacTBOpax bubmorexa LIOK
" https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIUTOB
OKHUCINTETLHO-BOCCTAHOBUTEIBLHBIC bu6mmoreka [JOK
33 peakiuu. BaxxHelme OKUCIUTENN U https://m.eds00.1ru/5622606
BOCCTAHOBMTEIIH 0
34 MeTto/ 371eKTPOHHOTO (3J1€KTOHHO- bubmuoreka [IOK
HMOHHOTO0) OanaHca https://m.edsoo.ru/tb691387
35 DJIEKTPOJIU3 PACTBOPOB U PACILJIABOB bubmuoreka [JOK




BEIECTB https://m.edsoo.ru/93fb97d2

36 Pemenue 3amayd pa3iuyHbIX TUIIOB bubmorexa TIOK

https://m.edsoo.ru/5a859d16

37 Pemenue 3amay pa3nuuHbIX TUIIOB buommorexa LIOK

https://m.edsoo.ru/Safa265d
Cucremaru3aiys u 0000IICHIE
38 3HAHUM 110 Teﬁe "XI/IMI/II{I:CKHe bubmmorexa LIOK
\ https://m.edsoo.ru/c161eb85
peakuuu

39 Konrponbnas padora no reme bubnuoreka LIOK
"Xumudeckue peakiun' https://m.edsoo.ru/a8a0a930
[Tonoxxenne HEMETAIIOB B
[Tepuoanueckoii cucreme

40 XUMHUYECKUX djemenToB /I, M. bu6mmoreka [IOK
Meunneneesa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux atromoB. dusnyeckue
CBOICTBa HEMETAJLIIOB
AoTpornusi HeMETaJIIOB (Ha

41 anMege KHCIIOpOJa cepm( dbocdopa bubmmorexa LIOK

’ ’ https://m.edsoo.ru/ef92¢91c
U yTJIeposa)

47 Bogopon: nonyuenue, pusndeckue u bubnuoreka [JOK
XUMHUEcKHe cBoiicTBa. ['unpuabl https://m.edsoo.ru/0aa8f613
I'anorensl: HaXOXKIEHUE B IPUPOJIEL,

43 CHOCOOBI nonyqui[m ¢)H3queclz<ni u Bubmmorexa HOK

L https://m.edsoo.ru/4e223795
XUMHUYCCKHE CBOKMCTBA
l'anorenoBomoposel. Baxueitmue
44 Kncnoponcoiegmimne COCIMHECHUS bubmmorexa LIOK
https://m.edso0o.ru/6b3255e6
raJIOTCHOB
45 JlaGopaTopHbie U TPOMBITIUICHHBIS bu6mmoreka [JOK




CHOCOOBI MOTYYESHHSI TATIOT€HOB.
[IprMmeHeHre raJoreHoB U UX
CoeqMHEHUN

https://m.edsoo.ru/6971aca4

[Tpaktruueckas padota Ne 4. Pemenne

bu6mmoreka [IOK

46 AKCIEPUMEHTAJIBHBIX 3a7a4 M0 TEME hitps://m.edsoo ru/8b26fecd
"["amorensr"
Kucnopon: nabopatopusie u
MIPOMBIIUIEHHBIE CIIOCOOBI
47 ngnyquI/m ¢buznyeckue u Bubmmorexa TOK
’ . https://m.edsoo.ru/c8abc36a
XUMHYECKHe cBoicTBa. O30H.
[Ipumenenne KUCIOpoIa U 030HA
48 OKcHbl M TEPOKCHIBI bubmmorexa [TOK
https://m.edsoo.ru/5¢8816a0
bu6mmoreka [JOK
49 Pemienue 3a1a4 pa3nuyHbIX THIIOB https://m.edsoo.ru/2b6d8b4
b
Cepa: HaXOXJICHUE B IIPUPOLC
50 CH(I;)CO6LI nonz)[/quH;{ ql))milqic,me u Bubmmorexa [TOK
L https://m.edsoo.ru/46afael6
XUMHYECKHE CBONCTBA
bu6mmoreka [IOK
31 Ceposozopon, cysbduaet https://m.edsoo.ru/7¢875999
Kucnopoacoaepkarmue coeTuHESHHS
52 CEPHI. gcIc[>6eIr[1HIZ)CTI/IIl CBOfICTi CepHOU Bubmuorexa LIOK
https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpakTrueckas padora Ne 5. Pemenue
53 BKIz:HepI/IMCHTaJIII))HI)IX 3a7a4 110 TEME bubmmorexa [TOK
N https://m.edsoo.ru/0aftb05e4
"Cepa u €€ coequnenus"
54 A30T: HaXO0XICHUE B IPUPOJIC, bubnuorexa [IOK




CIOCOOBI MOTy4YeHus, (pu3ndecKue u
XUMHYECKHE CBOMCTBa. AMMHAK,
HUTPUIBI

https://m.edsoo.ru/badd2255

Kucnopoconepkamnie coeTMHCHHS

bu6mmoreka [IOK

55 . Oco0 i
asota UCO CHHOCTH CBOHCTS https://m.edsoo.ru/e2965afe
a30THOM KUCIIOTHI

56 [IpumeneHue azoTa u ero bubnnoreka [IOK
COCIMHEHUU. A30THBIC yI00PEHUS https://m.eds00.ru/129f5059
docdop: Hax0KIEHHE B IPUPOJIE,

57 CTHIOCOOBI MOy4YeHMsI, (PU3NIecKue u bubnuorexa [JOK
XUMU4eckue cBoiictBa. Pochuas u https://m.edsoo.ru/9a6b43ec
dochun
O

58 (I)(I)(:::(I;iblc((l))oc: q)xcc)sa,ne kucnotel. Conu Bubmmorexa OK

p Iv[ prrat ' https://m.edsoo.ru/c7a2d429
dbocdopHOIi KHCTTOTHI
IT
9 | comments Sospopre. bGiorexa LIOK
A ’ P https://m.edsoo.ru/a218070a
ynoopeHus
IT 6ota Ne 6. P
60 | awcnepmermanin saza1 o evie bGiorexa LIOK
P A https://m.edsoo.ru/8175ac3f
"A3zoT u gochop u ux coenuneHus"
VYrnepos: HaXoKIeHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOIU(DHUKAIINY; bubnuorexa [IOK
(bU3NYEeCKUEe U XUMHYCCKUE https://m.edsoo.ru/1eb1919%¢
CBOMCTBA, IPUMEHEHUE
O II

keun yraepona(ll), oxcia Bubanorexa IIOK
62 yrinepona(IV), yronpHas Kuciora u

e€ coun

https://m.edsoo.ru/dba58adf




bu6mmoreka [JOK

63 Pemenue 3amay pa3auvHBIX THIIOB https://m.eds00.ru/6029b60
9
KpemHunii: HaxoXAeHNE B IPUPOJE
64 c1foco6m HOJ'IyT-IGIfI/Iﬂ, (bnmzefmfe’n Bubmiorexa LIOK
N https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemuausi(IV), kpemaneBas bubnuorexa [IOK
KHUCJIOTA, CUITUKATEI https://m.edsoo.ru/3170e7bl
IIpuMeHeHne KpeMHUsS U €T0 bubnuoreka LIOK
66 coenunennii. CTEKJI0, €eTo https://m.edsoo.ru/393cdac0
MOJIyYeHHE, BUJIBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3nu4HbIX TUIIOB bubmmorexa LIOK
https://m.eds00.ru/b624{801
68 CucreMmatnsanus 1 0000IeHIE bu6mmoreka [JOK
3HaHu# no Teme "HemeTammbr" https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota no teme bubnnoreka [JOK
"Hemertamasr" https://m.edsoo.ru/d0484c¢76
70 AHanu3 pe3yapTaToB KOHTPOJIBHOMN bubnnoreka [JOK
paboThI, KOPPEKITUS OIHNOOK https://m.edso00.ru/2b7¢9510
[TonokeHre METaIJIOB B
Ilepnonnueckoi cucreme
71 XUMHUYECKHX 3JIEMEHTOB. Bbu6mmorexa [JOK
Oc00EHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO0mue puznIecKue CBOMCTBa BuGmorexa LLOK
72 MeTtasuioB. [IpuMeHeHne MeTaios B

OBITY U TEXHUKE

https://m.edsoo.ru/51dac9d3




CmuaBel metasioB. Kopposus

bu6mmoreka [JOK

73
METAILIOB https://m.edsoo0.ru/42b872¢3
74 p bubmnoreka 1JOK
ellIeHHE 3aa4 PA3JIMYHBIX THIIOB
P https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUYECKUI PSIIT
75 P . p 06 bubmnoreka IIOK
HapsHkeHu MeTtawios. OOmue
p https://m.edsoo.ru/94eb377a
CIOCOOBI MOTYYEHUS METAJIJIOB
OO01mas xapaKTepUCTUKA METaIIOB
[A-rpynne! [lepnoaunueckoit
CHCTEMBI XUMHYECKUX DJIEMEHTOB.
76 q . . Bbub6mmorexa [JOK
aTpuil U KaJaui: [OJIydeHUe
p y ’ https://m.edsoo.ru/e12¢26b3
(bu3HYECKUE M XUMUIECKHEC
CBOWCTBA, MPUMEHEHHUE TIPOCTHIX
BEIIECTB U UX COSTUHCHUHU
OO01mas xapaKTepUCTUKA METaIIOB
ITA-rpynmns! Ilepuoanueckoit
CHCTEMBI XUMHYECKUX DJIEMEHTOB.
77 M . . Bbu6morexa [JOK
arHui ¥ KaJbI[UH: [IOJIyYEHHUE
y ’ https://m.edsoo.ru/7¢3e49¢0
(bu3HYECKUE U XUMUIECKHE
CBOWCTBA, TPUMEHEHHUE TIPOCTHIX
BEIIECTB U UX COCTUHCHUNU
JKE€cTKOCTh BOJBI U CIOCOOBI €& Bbub6mmorexa [JOK
78
yCTpaHEHUs https://m.edsoo.ru/c74bfae9
AJTIOMUHHI: TTOJTydYeHne, (pru3ndecKkue
9 Y . ¢ bubnuorexa IIOK
A XUMHYECKUE CBOMCTBA
’ https://m.edsoo.ru/0e79b266
MpPUMEHEHNE
80 AMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK

THAPOKCHUAa aJIOMUHUSA,

https://m.edsoo.ru/5d12d31




THAPOKCOKOMILICKCHI aJIIOMHUHUA, UX

8
IIpUMEHEHNE -
81 Pemenue 3amay pa3auvHBIX THIIOB
IIpaktuyeckas padora Ne 7. Permenue
2 P P bubmuoreka [JOK
SKCIIEPUMEHTAILHBIX 3a1a4 I10 TEME
" P " https://m.edsoo.ru/27a4af43
MerTaisl TIaBHBIX TTOATPYIIT
OO1as xapakKTepHUCTHKa METAIIOB
5 P P 5 ) bu6mmoreka [JOK
nmo0ouneIx noarpyii (b-rpymnmn
83 vpy py https://m.edso00.ru/610d743
[Teproanueckoit cucTeMbl |
XUMHYECKHUX DJICMECHTOB B
dusnyeckre U XUMHUYECKHUE CBOMCTBA
24 N bu6mmoreka [JOK
XpoMa M €ro COeqUHEHUH, X
p ’ https://m.edsoo.ru/991 1bef3
MPUMEHEHUE
Baxknelmume coenMHeHns Maprafiia.
25 0 P bu6mmoreka [IOK
epMaHTaHaT KaJlis, €ro
p g https://m.eds00.ru/039d69c8
OKMCIIUTEIbHEIE CBOMCTBA
du3nueckre 1 XUMHYECKHE CBOMCTBA
26 JKeJe3a U €ro COCTUHCHHIA. bubmnoreka 1IOK
[TomyyeHnue u npUMEeHEHHE CTUIABOB https://m.edsoo.ru/1b7{8741
Kenesa
du3ngecKkue 1 XUMHYESCKHE CBOMCTBA
g7 R . bubmuoreka [JOK
MeIHN U €€ COeqUHEHNN, NX
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHUE
dusnyeckre U XUMHUYECKHIE CBOMCTBA
IIMHKA U €r0 COCAUHEHHH, NX bubmnoreka IIOK
88
npUMeHeHue. [ HApOKCOKOMITIIEKCHI https://m.edsoo.ru/b1{2beal
[MHKa
89 [TpakTudeckast pabora Ne 8. Pemienue bubnmoreka [JOK




AKCIIEPUMEHTAIBHBIX 33/1a4 IO TEME
"Mertasuipl TOOOYHBIX TTOATPYyTIT"

https://m.edsoo.ru/abe352¢ea

90 Pemenue 3a1ay pa3auvHbIX THIIOB bubmmorexa [TOK
https://m.edsoo.ru/a8b83d83
O060011eHNe U CUCTEMATU3ALIHS
91 H3yqu§H0ro Marepuala 1mno TILMe bubmmoreia OK
https://m.edsoo.ru/e91{e975
"Mertasib"
9 Konrponbnas padora mo reme bubmumoreka [IOK
"MeTamibr" https://m.edsoo.ru/83f63eal
93 AHaM3 pe3yJabTaTOB KOHTPOJIbHOM bubmuoreka [JOK
paboThI, KOPPEKIHS OMNOOK https://m.edsoo.ru/9ebff2fd
Posnb xumuu B obecriedeHrn
94 YCTOMYMBOTO Pa3BUTHS bubmuorexa [JOK
yenoBevecTBa. [loHsTHE O HAyYHBIX https://m.edsoo.ru/080fe1f0
METOJIaX UCCIIEeI0OBAaHUS BEIIECTB
HaydHble MPUHIIMITE OPTaHU3AIAN
95 XUMHYECKOTO MPOU3BOJCTBA. bu6mmoreka [JOK
[TpombInIeHHBIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYeHUs] BaXKHEHIIINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHUE
96 OKpY>KaIoIIIeH cpI;m)I U ero bubnmorexa LOK
https://m.edsoo.ru/9f11bf51
MOCIIEACTBUS
97 XUMHS U 37J0pPOBBE YEIOBEKA. bubnnorexa [JOK
JlekapcTBeHHbIE CpPENICTBA https://m.edsoo.ru/a6552721
Xumus numy. Posb xumun B
98 o6ecnequ111411/1 1102011 (S:10)7 bubmmorexa LIOK
https://m.edsoo.ru/1f7b5bd2
Oe3omacHoCTH
99 Kocmernueckue u mapdromepHbie bubmuoreka [JOK




cpeacraa. breiToBas xumus

https://m.edsoo.ru/da42d5a9

XWMHSI B CTPOUTENBCTBE.

bu6mmoreka [JOK

1 B I 1
00 KHCHIITHE CTPOUTCIILHBIC 1 https://m.eds00.ru/61e69003
KOHCTPYKIIMOHHBIE MaTepHaITbI
o i)(mv;m[ B eCCeIi'II)eCKOM XO:SI:IHCTBG.G 1 BuGmorexa LIOK
raHUYECKUE U MUH bHBI
p p https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cucremaru3aiys U 0000IICHUE 1 bubmuoreka [JOK
3HAHUU 110 TEME https://m.edsoo.ru/db979¢70
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




ITPOBEPAEMBIE HA EI'D 11O XUMUHU TPEBOBAHMUSA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUSI K MPEIMETHBIM Pe3yJIbTaTaAM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHON NMPOrpaMMbI CPeIHEro 001Iero
o0pa3zoBaHus

1

Bnagenue cucteMoi XUMUYECKUX 3HaHHI>i, KOTOpas BKIIFOYACT:

1.1

OCHOBOIOJIAraloiue MOHATUS (XUMHUYECKHH 3JIEMEHT, aToOM, HM30TOIIBI,
AJIEKTPOHHAsE 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIIN aTOMOB,
OCHOBHOE€ M BO30Y)XIEHHOE COCTOSHHME aroma, MWOH, MOJEKyJa,
BAJICHTHOCTb, AIIEKTPOOTPHLIATETLHOCTb, CTEIeHb OKHCJICHHH,
XUMHYEecKas CBs3b (O- U T-CBA3b, KpaTHbIE CBSA3M), THOpHUIM3aLus
aTOMHBIX oOpOuTaneil, KpucrajuiMyeckas pemeérka, MoJb, MOJISpHas
Macca, MOJSpHbIE 00BEM, MOJSpHAas KOHLEHTpalus, pacTBOPHI
(MCTHHHBIE, IUCIEPCHBIE CUCTEMBI), KPUCTAIIOTHAPATHI, YIIIEPOIHBIN
ckesleT, (YHKUMOHAJbHAs TpyIIa, pajuKal, H30MEpbl, CTPYKTypHas
dopmyna,  wuzomepust  (CTpYKTypHas,  TeomMeTpudeckas  (Iuc-,
TPaHCU30MEpHsI), T'OMOJIOTHUECKUH psAJ, TOMOJOIH, YTIJIEBOAOPOMbI,
KHUCJIOPOJI- U a30TCOJAEpIKAlllMe COEAMHEHHUS, OUOJIOTMYECKU aKTHBHbBIE
BellecTBa (yriaeBobl, KUPbI, OEIKN), MOHOMEp, MOJIUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCMHEHUs, KPEKUHT, PU(MOPMHUHT, THUIIBI
XUMHUYECKUX peakluuil (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE, JK30- H
HHIOTEPMHUUYECKHE, PEaKIMd HOHHOIO OOMEHa, TOMO- U TeTepOreHHBIE,
oOpaTUMble U HEOOpaTHMBIE), PACTBOP, DIEKTPOIUTHI, HEIIEKTPOIIUTHI,
NIEKTPOJIUTUYECKAsT AUCCOLUALIMSI, CTENIEHb NUCCOLMALMU, OKUCIIUTEIND,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTb XUMHUYECKOHW  peakiuw,

XUMHUYECKOE PABHOBECHE)

1.2

TEOPHH M 3aKOHBI (TCOPUS XHMHYECKOTO CTPOCHHUS OpPraHUYECKUX
Bemects A.M. BytnepoBa, Teopusi 3J€KTPOJMTUUECKONW AMCCOLMAIINH,
[Tepuoanueckuii 3axon .M. MenneneeBa, 3aKOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUsA, JIEKAIIMEe B OCHOBE MOHUMAHUS NPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, COBPEMEHHBIE MPEACTABICHHUS O CTPOCHUH

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HaIMOJIEKYJIIPHOM YPOBHSX

1.3

MMpEACTaBJICHUA 0 MEXaHU3Max XHUMHUYCCKUX peaKuHﬁ,

TEPMOIUHAMHUYCCKUX u KHMHETHYCCKUX 3aKOHOMCEPHOCTAX nx




MMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCUU, JUCIICPCHBIX CUCTCMAX

1.4

(haKTOJOTUYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, IOJYyYCHUU H
0€30MacHOM  HWCIOJB30BAaHUM  BAKHEHIIMX  HEOPTraHWYECKUX U
OPraHUYECKUX BEHIECTB B OBITY M TPAKTUYECKON JAEATEeIbHOCTH

YCJIO0BCKAa

1.5

O6H.[I/Ie HAYYHBIC NPUHIUIIBI XUMHUYCCKOI'O IPOU3BOJACTBA (Ha npumepe
IMPON3BOACTBA cepH0171 KHUCJIOThI, aMMHakKa, MECTaHOJa, Hepepa60TKH

HeTH)

CdhopmupoBaHHOCTH YMEHUM BBISBIISTH:

2.1

XapaKTCPHBIC IPpU3HAKK W  B3aMMOCBA3b  HU3YUYCHHBIX HOHHTHﬁ,
IMPUMCHATE COOTBETCTBYIOIIWEC IIOHATUA IIPHU OIMMCAHUHU CTPOCHUSA U

CBOICTB HCOPraHNUYCCKUX U OPIraHUYCCKUX BCUICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBA3b XMMHUYECKUX 3HAHWWA C INOHATUSAMU U IPEICTABICHUSMU
APYTUX MPEeIMETOB JUIs 0oJiee 0OCO3HAHHOTO MOHUMAHUSA M OOBACHEHHS

CYIIHOCTHU MAaTCpHUaJIbHOI'O CAMHCTBA MUPaA

C(bOpMI/IpOBaHHOCTB YMCHUS UCIIOJIb30BATh!:

3.1

HAaVMEHOBAHMS XMMHMYECKHUX COCIMHEHHH MEXIyHapOJHOIO COHO3a
TEOPETUYECKOM W MPUKIAJHOM XHMHM UM TPUBHUAJIBHBIC HAa3BAHMS
BEILECTB, OTHOCAILIMXCA K W3YYEHHBIM KjaccaM OpraHUYECKUX H

HEOPraHUYECKUX COCIUHEHUN

3.2

XMMUYECKYI0 CHUMBOJMKY JUIl COCTaBJC€HUS (HOpMyJ HEOpraHMYeCKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpPAIIEHHBIX

U CKEJIETHBIX) (JOPMYJI OPraHUYECKUX BEIECTB

CdhopmupoBaHHOCTH YMEHUS KIIACCUPUITUPOBATE:

4.1

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHHsA U

KPUTEpUH JUIs KIacCU(DUKAIIMU U3YyYaeMbIX XMMUYECKUX OOBEKTOB

4.2

OpPraHn4eCKuC BCHICCTBA, CAMOCTOATCIILHO BBI6I/IpaTI: OCHOBaHUA U

KpUTCpHU IJIA K.TIaCCI/I(l)I/IKaI_II/II/I N3y4acMbIX XUMNIYECKUX 00BEKTOB
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[0 pa3IMuHbBIM IPHU3HAKaM (YHCIy U COCTaBy pPEarupyrolliuX BELIECTB,
TerioBoMy 3((heKTy peakiu, W3MEHEHHMIO CTeleHed OKHUCICHUs

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaru3aTopa)

ChopMupoBaHHOCTh YMEHHS XapaKTEPH30BaTh INIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUM) M HOHOB
XUMHUYECKUX AeMeHToB | — 4 nepuogos Ilepuoanueckoit cucremsr J1.1.
MeHeneeBa 1 UX BaJICHTHbIE BO3MOYKHOCTH, UCIIOJIb3Ys NOHATHUA S-, P-,

d-31eKTpOHHbIE OpPOUTAIIN, SHEPTETUUECKHE YPOBHU




CchopMupoBaHHOCTE YMEHHsI OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHUs
CBOWCTB XMMHYECKHX DJIEMEHTOB M 00pa3yeMbIX WMHU COCAMHEHHWH II0

HepuoJiaM U rpymniam

ChopMHpOBaHHOCT, yMEHHS COCTABJIATH YPABHEHHUS XUMHUYECKHX

peakumii ¥ pacKpbIBaTh UX CYLIHOCTb:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKquI moCcpeACTBOM COCTABJICHUA

AJIEKTPOHHOIO OajlaHca 3TUX peakLuit

7.2

YPaBHEHHs peakUuil pa3Iu4HbIX THUIIOB; IIOJHBIE W COKpAIIEHHbBIE
ypaBHEHUS peakluii HOHHOTO 0OMEHa, yUUThIBAs YCIOBHS, IPH KOTOPBIX

OTH P€aKMu UAYT 10 KOHIA

7.3

peakuMid THIpONM3a, Peakuuid KOMIUIEKCOoOpa3oBaHMs (Ha NpuMepe

T'HJIPOKCOKOMIUIEKCOB IIMHKA U QJTFOMUHHUS)

ChopmrpoBaHHOCTH YMEHUS MTOATBEPHKIATh:

8.1

Ha KOHKPETHBIX IIPUMEPAX XapakTep 3aBUCHUMOCTH PEaKLHOHHOMN
CIOCOOHOCTH OPraHMYEeCKMX COEJUHEHUH OT KpaTHOCTH U THIIA
KOBAJICHTHOH CBSI3U (G- U T-CBSA3H), B3aUMHOI'O BJIUSHUS aTOMOB U IPYII
aTOMOB B MOJIEKYJIaX, a TAK’K€ OT 0COOEHHOCTEN pean3aliy pa3InyHbIX

MEXaHHU3MOB MPOTEKAHUS PEaKIuil

8.2

XapaKTCPHBIC XHUMHUYCCKUC CBOICTBa BCIICCTB COOTBECTCTBYIOIINMHA

IKCIICPUMCHTAMHU U 3alMUCAMUA ypaBHCHI/Iﬁ XUMHNUYCCKHX peaKHI/Iﬁ

CdopMUpOBaHHOCTh YMEHHS XapaKTEPU30BaTh COCTAaB M BaKHEHINHE
CBOWCTBA BEUIECTB, IPUHAJIEKAIIMX K OIPEHEIEHHBIM KilaccaM |
rpynmnaM CoeIMHEHHUH (IPOCThIe BEIIEeCTBA, OKCUIbI, THAPOKCUBI, COJIU;
YTIIEBOIOPOIBI, IPOCTHIC A(DUPHI, CHUPTHI, PEHOIBI, ATbICTH/IbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIIOXKHBIE I(PUPHI, KUPBI, YTICBOIbI, AMHUHBI,

AMUHOKHCIIOTBI, O€JIKH)

10

ChopMUpOBaHHOCTh YMEHHUS MPOBOIUTH PACUYETHI MO XMMHUYECKUM
dbopMyliaM M ypaBHEHHMSIM XHUMHUYECKHX PEaKIUHA C HCIOJIb30BAHUEM

(bu3nUeCKX BETUYNH:

10.1

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEaKIUU, €CIH OJTHO
W3 UCXOJIHBIX BEIIECTB JIaHO B BUJIE PACTBOpA C OMPEAEIEHHON MacCOBOM

J0JIeH pacCTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW MJIM 00BEMHOM J10JIM, BBIX0J1a IPOAYKTA PEAKIINH

10.3

TEIUIOBOTO 3 eKTa peaKiuii

10.4

00BEMHBIX OTHOIICHHM T'a30B

10.5

0 HAXOXJACHUIO XUMUYIECKOH (hOPMYJIBI BEIIeCTBA




11

BJ'Ia,Z[eHI/Ie CHCTEMOM 3HAHUU O MCTOJaX HAYYHOI'O ITO3HAHUA SIBJICHHI
npupoabl, UCIIOJB3YEMBIX B €CCTCCTBCHHBIX HAYKaX U YMCHHUC ITPUMCHATH
9TU 3HAHUA IIPpU SKCIICPUMCHTAJIBHOM HCCIICAOBAHUH BCHICCTB U IJIA
OOBSACHEHHUS XHMUYECKHX ﬂBHeHHﬁ, UMEIOIUX MCECTO B IMPUPOJIC,

HpaKTHqCCKOﬁ JACATCIIbHOCTH YC€JIOBCKA U B HOBCC,Z[HCBHOﬁ KHU3HU

12

ChopMupoBaHHOCTh yMEHHUS TPHUMEHATH (UCIONB30BaTh) 3HAHHUS O
COCTaB€ W CBOMCTBAaX BELIECTB JJIi OSKCIIEPUMEHTAIBHONW MPOBEPKU
TUIIOTE€3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEN IPOTEKAHUsI XUMHUYECKUX
peakiMii M TPOTHO3MPOBAHUS BO3MOXKHOCTEH HX OCYILECTBIICHUS,
CUCTEMHBIE XUMHUYECKHE 3HAHUS JJIsi OOBSICHEHHS W TPOTHO3HPOBAHUS
SBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO NPHUPONAY; JUISl TMPUHATHS

IPaMOTHBIX PEIIEHUH POOJIeM B CUTYaIUsX, CBSI3aHHBIX C XUMHUEH

13

CchopMupoBaHHOCTh YMEHUS IJIAHUPOBATh M MPOBOJIUTH XMMUYECKHUN
IKCIIEPUMEHT (TIOJIydYCHHE W H3YyYCHHE CBOWCTB HEOPTaHUYECKUX U
OpPraHM4YCCKUX BCHICCTB, KAUCCTBCHHBLIC pPCAKIHUU YIJICBOAOPOI0B
Pa3IUYHBIX KJIACCOB M KHCIIOPOJCOAEPIKAIIMX OPraHUYECKUX BEIECTB,
pelieHre  SKCIEePUMEHTAJIbHBIX  33jJa4 10  paclo3HaBaHHIO
HEOPraHWYECKNX M OPraHWYECKHX BELIECTB) C COOJIOJCHHEM IIpaBHII
OesomacHoro  oOpallleHuss C  BelIeCTBaMU U JIaDOpaTOPHBIM
obopynoBanueMm; (GpopMyIMpoBaTh LEIH UCCIEIOBAaHU; MPEACTABIATh B
pa3nuuHOM ¢opMe pe3ynbTaThl OSKCIEPHMEHTA, AaHAIN3UPOBATH U

OLICHUBATh UX JOCTOBCPHOCTH

14

ChopMHUPOBAaHHOCTh YMEHHSI OCYIIECTBISATH LEJICHAIIPABICHHBIN MOMCK
XMUMHUYECKON MHPOPMALIMU B PA3IUUHBIX UCTOUHUKAX (HAy4YHas U y4yeOHO-
Hay4Has JIUTepaTypa, CpeicTBa MaccoBoi nHpopmanuu, cetb MHTepHET U
Apyrue), KpUTHYECKH aHAJIU3MpPOBAaTh XHMHUYECKYI0 HH(OpMALHIO,
nepepabaTeiBaTh €€ W MCHOJIB30BaTh B COOTBETCTBHU C IOCTABICHHOW

y4eOHOM 3amaueit

15

ChopmupoBaHHOCTh yMEHHSI MPOTHO3HPOBATh, AHAIM3UPOBATH U
OLIEHMBATh WHPOPMAIMIO C TO3MUIUN DSKOJIOrMYecKord Oe30macHOCTH
MOCIICZICTBUI OBITOBOM M TPOM3BOJICTBEHHOM ICSATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C TepepadOTKOW BewiecTB; C(HOPMUPOBAHHOCTh YMEHHMA
OCO3HaBaTh  OMACHOCTh  BO3JICHCTBUS HA  JKUBBIE  OPTAHHU3MBI
OHpC[[GJ'IéHHLIX BCIICCTB, IIOHHMMAass CMbICI IIOKa3aTeisd HpGI[CJ'IBHOﬁ
JOMyCTUMON  KOHIIGHTPALlMK, M TOSACHATh Ha TMpHUMEpax CHOCOOBI
YMCHBHIGHI/U{ 158 HpeHOTBpaHIeHI/ISI nx BpelIHOFO BOS}IeﬁCTBHﬂ Ha Opl"aHI/I3M

YCJIOBCKaA




IHEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA EI'D 110 XUMHUU

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 TeopeTnueckne OCHOBbI XUMUHU
Crpoenue BemecrtBa. CoBpeMeHHasi MOJIENb CTPOEHUS aToMa. PacnpeneneHue 3JI€KTPOHOB IO 3HEPreTHUYECKUM YPOBHSIM.
1.1 Knaccugukamus xumudeckux 31eMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPreTUYECKHX YPOBHEW aToMOB (S-, p-, d-3JIEMEHTOB).
OcHoBHOE 1 BO30YXIEHHOE COCTOSIHUSL aTOMOB. DJIEKTpOHHAs! KOHPUTypalus aToMa. BaJeHTHbIE 3JIEKTPOHBI
[Tepuonnueckas cucrema xumudeckux sneMeHToB .M. MenaeneeBa. ®@usuueckuit cmpica [lepuonnueckoro 3akona JI.M.
1.2 MenpeneeBa. [IpyunHBl M1 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB JIEMEHTOB M HUX COECIMHEHHMI IO MEpUoJaM M TpYIIIaM.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COEUHEHUM, BBICIINX OKCUOB U THIPOKCUIOB
1.3 BanentHOCTB. DnekTpooTpunaTenbHOCTh. CTENEHb OKUCICHUS
Bunelt xumudeckodl cBs3u  (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJHAs) W MeEXaHW3Mbl €€ 00pa3oBaHUI.
1.4 Me:xMoneKyJsipHble B3aUMOJECHCTBUS. BemiecTBa MOJIEKYJIIPHOIO M HEMOJIEKYJISIPHOTO CTpOeHUs. THUIbl KpUCTAIIIMYECKHUX
pemETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA KPUCTAJUIMYECKON PEIIETKH
L5 Xumuueckas peakuus. Knaccupukanus XUMUYECKAX PeaKIUil B HEOPraHMUECKOW M OPraHUYeCKONH XMMHUU. 3aKOH COXPaHEHHS
' Macchl BEUIECTB
1.6 CKopocThb peakuuu, €€ 3aBUCUMOCTb OT Pa3IUn4YHbIX (PaKTOPOB
1.7 TernoBbie 3¢ dexTh XUMUYECKUX peakiuid. TepMoxuMuieckue ypaBHeHUs
18 OO6parumbie peakinu. XUMUYECKoe paBHOBecue. DaKkTOPbI, BIUSIONINE HA COCTOSTHUE XUMUYECKOTo paBHOBecHs. [Ipunnum Jle
‘ [Tarense
19 DnexTponutuyeckas auccouuanus. CunbHble U cialbble 51MeKTpoiauThl. (Cpena BOJHBIX PACTBOPOB BEIIECTB: KHCIas,
' HelTpanbHasi, wenoyHasd. Crenens aucconuanuy. Peakuuu noHHoro ooMeHa
1.10 IManpomms comneit. MonHoe nmpousBenenue Bobl. Bogopoauerit mokasarens (pH) pactBopa




Crioco05b1 BBIPpAXXCHHA KOHICHTpAIHMHU pPacTBOPOB: MaACCOBaA OOJIA paCTBopéHHOFO BCIICCTBA, MOJIIpHAd KOHLOCHTpAIHA.

HacelieHHbIe 1 HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTtamoruaparsl

OKHCIUTEIbHO-BOCCTAHOBHUTCILHBIC pPCaKknuu. IloBegeHue BemECTB B cpeaax C€ PpasHbIM 3HAYCHUCM pH Mertoasl

L1z AJIEKTPOHHOTO OanaHca
1.13 DIEKTPOJIN3 PACTBOPOB U PACILIABOB CONEH
2 OCHOBBI HEOPTaHNYECKOW XUMUH
2.1 Knaccudukanus Heopranndeckux coeAnHeHnid. HoMeHkaTypa HeOpraHn4ecKux BEIecTB
29 XHWMHYECKHE CBOMCTBA BXHEUIITUX METAJIOB (HATPUM, KM, KadbllMid, MarHui, aTFOMUHUHN, IIUHK, XpPOM, JKEJIe30, MEb) 1
' ux coeuHeHui. OOIME CIOCOOBI MOYYSHUS METAIIJIOB
3 XuMUYecKre CBOMCTBA BaKHEHIINX HEMETAIIOB (TaJoreHoB, cephl, a30Ta, dhocdopa, yriepoia U KPEMHHS) U UX COCTUHEHUN
(OKCHAOB, KUCIOPOJICOACPIKAITUX KUCIOT, BOAOPOIHBIX COSTUHEHUN)
24 ['eneTnueckas CBsSI3b HEOPTAaHWYECKHUX BEIIECTB, MPUHAICKAITUX K PA3TMIHBIM KJlaccaM
2.5 Nnentndukaius HeopraHndecknx coeAnHeHnil. KauecTBeHHbIE peakIiny Ha HEOPTraHUYECKUE BEIeCTBA M HOHBI
3 OCHOBBI OPraHUYECKON XUMUHU
OcCHOBHBIE MOJOXEHHUSI TEOPUHU XMMHMUYECKOTO CTPOCHHUS OpraHMueckux coeauHeHuid A.M. byrtnepoBa. YriepoaHslii ckener
31 OpraHUYEeCKON MoINeKynbl. KpaTHOCTh XMMHUYECKON CBSI3U. S- U P-CBS3U. sp3-, sp2-, sp-TUOpuAM3AIMN OpOUTaNeil aTOMOB
' yriieposa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO CTpOoeHMs MoJieKyi. ['omomnoru. 'omonoruueckuii psaa. M3omepus
Y U30MEpHhI
3.2 [TonsaTHe 0 PyHKUMOHANBHO rpynme. OpueHTaMOHHBIE YPQEKTHI 3aMeCTUTENCH
313 [IpencraBienue o KiacCU(pUKAMU OpraHUYecKuX BeriecTB. HoMeHKkIIaTypa opraHn4eckiux COeIUHEHHUH (cucTeMaTthdeckas) u
' TPUBHUAIIbHBIE HA3BAHUS BAXXHEHIITNX MPEACTABUTENCH KJIACCOB OPraHUYECKUX BEIIECTB
3.4 CB0OOTHOpAAMKAIIBHBIN U HOHHBIM MeXaHU3MbI peakiuu. [lonstue o Hykieodune u snexrpodune. [IpaBuno MapkoBHHKOBA.
' [IpaBuio 3aiinieBa
3.5 AnkaHpl. XUMUYECKHE CBOMCTBAa QJIKaHOB: TAJOTC€HHPOBAHUE, JCTUJIPUPOBAHHE, TEPMHUUYECKOE PpA3JIOKEHUE, KPEKHUHT,




HU30MCpH3aIusia, TOpCHHUC. HonyquI/Ie AJIKaHOB. HHKHO&HK&HBI. Cneumbm{a CBOMCTB OUKIIOAJIIKAHOB C MAJIBIM pasMEpOM LUKIJIA.

PeaKHI/II/I MPUCOCAUHCHUSA U paJUKAJIbHOI'O 3aMCIICHUSA

3.6

Ankenpl. XUMHYECKHE CBOMCTBA: pCakiiunn MPUCOCAUHCHUSA (FaJlOFeHI/IPOBaHI/Ie, TUAPHUPOBAHUC, THUAPOTaJIOTCHUPOBAHUC,

TUIpaTalys), TOPeHUs, OKUCIIEHUs U noiauMepusanuu. [IpomeliienHbie 1 1a00paTopHble CIOCOOBI MOTYYEeHUS aTKEHOB

3.7

Anxaauenpl. XMMUYECKUE CBOWCTBA aJIKaJIMEHOB: PEAKLUU MPUCOEIMHEHUs (TMAPUPOBAHKE, TaJOr€HUPOBAHKE), TOPEHUS U

MoJIMMEpHU3alluu. HonyquI/Ie AJIKaIUCHOB

3.8

AnkuHbpl. XUMHYECKHE CBOICTBa: peakUuud MPUCOECTUHEHHUs  (TaJIoTEHUpOBAaHWE, TUAPUPOBAHME, TUIpaTalus,
THIPOTAJIOr€HUPOBAHKE) KaK CIIOCO0 MOMYYEeHHUs TOJIMMEPOB M APYTHX IOJIE3HBIX MPOAYKTOB. Peakuuu 3amerienus. ['openune

alCTUIICHA KaK HCTOYHUK BBICOKOTCMIICPATYPHOT'O IINIAMCHU AJId CBAPKH U PE3KU MECTAJIJIOB. HpI/IMCHeHI/Ie allcTHUJICHA

3.9

Apenbl. XuMHYECKHE CBOMicTBa O€H30Ja: peakUuu AUEKTPOPWIBHOIO 3aMelleHusl, MPHUCOeAUHEHUs (TUAPUPOBAHUE,
rajorenupoBanue). Peakius ropenus. OCOOEHHOCTH XMMHYECKHUX CBOHCTB Tonyona. Ilomyuyenue Oenzomna. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB crtupoia. [lonmumepuszamus crupona. CrnocoObl TOMy4YeHHS] U NPUMEHEHHE apOMaTHYeCKHX

YTJIEBOJIOPOJIOB

3.10

Crouprtsl. [IpenenbHble 0IHOATOMHBIE CIIUPTHI. XUMUYECKUE CBOICTBA: B3aUMOICHCTBHE C HATPHEM KakK Coco0 YCTaHOBICHHS
HaJU4Msl TUIPOKCOTPYMIIBI, C TAJIOT€HOBOJOPOJAAaMH KaK CHOCO0 MOJYyYEeHUs] paCTBOPUTENEH, BHYTPU- M MEXMOJEKYJIsIpHAs
nerunparanus. Peakuus ropenus. [lonyyenne stanona: peakius OposKeHuUs TIIIOKO3bI, THIpATalUs STUICHA. DTUICHIIUKOIb U

TIIMOCPUH KaK OPpCACTaBUTEIIN MMPEACITIbHBIX MHOIOAaTOMHBIX CITMPTOB

3.11

®enon. XuMu4eckue cBoiicTBa (heHoa (peakliuu ¢ HaTpueM, THAPOKCUAOM HaTpus, Opomom). [lonyuenue gpenomna

3.12

Anbaerunpl. XuMUYECKHE CBOMCTBA MPEIENbHBIX albJETU0B: THIPUPOBAHHUE;, KaUECTBEHHbIE PEaKIUU Ha KapOOHUIIbHYIO
rpyniy (peakius «cepeOpsiHoro 3epkanay, B3aumojeiicteue ¢ ruapokcuoMm menu (II). Tlonyuenue npenenbHbIX albJeTUa0B:
OKHCJIEHUE CIHUPTOB, THUApATalus aleTuieHa. ALETOH Kak HNpeACTaBUTENb KEeTOHOB. (OCOOEHHOCTH peaKIMHU OKHCIICHUS

alcToHa

3.13

KapOoHoBbIe KUCIOTBI. XMMHUYECKHE CBOMCTBA MPEJEIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMHUUYECKUX
CBOWCTB MypaBbUHOM KHCIOTHL. [lomyueHne npenenbHbIX 0JHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCIIEHUE AJIIKAHOB, AJIKEHOB,

NEPBUYHBIX CIIUPTOB, AJIBACTHUIOB. Briciine MNPEaACIIbHBIC U HCIIPCACIIbHBIC Kap6OHOBLIe KHCJIOTHI




3.14

Crnoxubie 3¢upsl 1 xkupbl. CrocoObl MONy4YeHUs CHOXKHBIX 3¢upoB. O0patuMocTh peakuuu stepuduxanuu. [IpumeHenue
CIIO)KHBIX 3(UPOB B MUIIEBOH M Tap(pIOMEPHOW MPOMBIIUICHHOCTH. JKHPBI KakK CIIOKHBIE 3(UPHI TIHIEpPUHA W BBICIINX
KapOOHOBBIX KHCJIOT. XHMMHYECKUE CBOMCTBA >KMPOB: THIPUPOBAHHE, OKHUCIECHUE. [MIpoNu3, WM OMBUICHHE, XHPOB KaK

croco0 IMPOMBIIMIJICHHOT'O ITOJIYUCHUA COJICH BBICIINX Kap6OHOBI)IX KUCJIOT. MbIIa KaK COJIM BEICIIHX Kap6OHOBI)IX KUCJIOT

3.15

XHUMHUYECKHE CBOMCTBA TJIFOKO3BI: p€akiun C y4aCcTueM CIIMPTOBBIX H anbICTUIHOM T'pynonl 1 MOJOYHOKHUCIIOC 6pO)KeHI/Ie.
HpI/IMeHeHI/Ie T'JIFOKO3HEI, e€ B3HaueHHE B KHU3HEACATEIHLHOCTH opraHusma. I[I/IcaXapI/II[BII caxapo3a, MaJIbTO3a.
BoccranaBpnuBaronye ¥ HEBOCCTaHABIHNBAOIIIHE Aanucaxapuibl. FHI[pOJ'H/IS AucaxapuaosB. HOJ’II/ICB,XB.pI/II[I)II Kpaxmall, TJIMKOI'CH.
CTpOCHI/IC MaKpOMOJICKYJ Kpaxmalia, INIMKOI€Ha U IEJUIOJIO3bI. du3znyeckue CBOMCTBa KpaxmaJjia U ICJUIIOJIO3BbI. XHUMHUYECKHUE
CBOMCTBA Kpaxmajia: TUApPOJIN3, KAYCCTBCHHAasA pCakiud C MOJ0M. XuMH4JecKrue CBOMCTBA OEJUIFOJIO3BI: THUAPOJIN3, ITOJTYUYCHUC

3¢ upoB 1emToa03bl. [loHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

3.16

AMMHBI. AMHUHBI KaK OpTaHUYECKUE OCHOBAHHUS: PEAKIIUU C BOJOM, KUCIOTaMHU, PEAKIIHs TOPEHUSI. AHUIIUH KaK MPEACTaBUTEIb
apOMaTUYECKNX aMHUHOB. XWMHUYECKHE CBOMCTBA aHWJIMHA. B3aUMOJIEHCTBHUE C KHUCIOTaMH, OpPOMHOM BOJOM, OKHCIICHHE.

HonyquI/Ie AMHUHOB aJIKWJIMPOBAHUCM daMMHAKa U BOCCTAHOBJICHUCM HUTPOIIPONU3BOAHBIX YITICBOAOPOJA0B

3.17

AMUHOKHCIOTEI M O€JKUW. AMHHOKHCIOTHI Kak aM(l)OTepHBIe OPraHUYE€CKUEC COCIUHCHH. OCHOBHEBIE AMHWHOKHUCJIOTHI,

oOpa3yromue Oenkn. XMMUYEeCKHEe CBOWCTBA OCITKOB: THIPOJIN3, ICHATYpAIUsl, KAYeCTBCHHBIC (IIBETHBIC) PEAKIINH HA OCIIKH

3.18

CtpoeHue u CTpyKTypa HOJIMMEPOB. 3aBUCUMOCTb CBOMCTB MOJIMMEPOB OT CTPOEHUs MOJIeKyI. OCHOBHBIE CIIOCOOBI MOTYyUYEHHUS

BBICOKOMOJICKYJISAPHBIX COGI[I/IHCHI/II\/’IZ PCaKkuu MOoJUMEPU3alluy U MOJIMKOHACHCAINH. Knaccmbnxauns[ BOJIOKOH

3.19

I/IILCHTI/I(I)I/IKEIHI/ISI OpTraHUYCCKUX COCHHHGHHﬁ. Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACTIO3HABAHUEC OPTaHUYCCKUX

BCIICCTB

3.20

I'eneTnueckas cBs3b MCKAY KIaCCaMU OPraHUYCCKUX COCIMHEHU

XUMHUS U )KU3HD

4.1

Xumus B HOBCG)IHGBHOP'I KHU3HU. HpaBI/IHa Oe3omacHoM pa60Tr,1 C CAKMMH, T'OPIOYUMHU U TOKCUYHBIMU BEIICCTBAMHU, CPCACTBAMU

OBITOBOI XUMUH

4.2

Xumus u 310pPOBLEC. XUMHS B MEIUIIMHE. XUMUS U CEIbCKOE XO3SIMCTBO. XMMHUS B IIPOMBIIIUIICHHOCTH. Xumus u OHCPICTHKA:

TMPUPOJTHBIA W TIOMYTHBIH HEPTSIHON Ta3bl, UX COCTaB M Wcmoyib3oBaHue. CocraB Hehtn m e€ mepepaboTka (MPUPOJHBIC




WCTOYHUKHU YTIIEBOJOPOIOB)

Xumusi U dKojorusi. XUMHUECKOE 3arps3HEHHE OKpyXkKarouled cpeabl M ero mnocieAactBus. OxpaHa ruapocdepsl, MOUBHI,

4.3 atMochepsl, GIopsl U GayHbl OT XUMUYECKOTo 3arpsiHeHus. [IpobieMa 0TX00B U MOOOYHBIX MPOIYKTOB. AJbTepHATHBHBIC
MCTOYHUKHU YHEPTHH
OO01mue mpeIcTaBICHHs O TPOMBIIUICHHBIX CIIOCO0aX MOTYUYSHHS] XMMHUECKHAX BEUIeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHUAKa,
4.4 cepHOil kucioTel). YépHas u nBeTHass MeTamyprus. CTEKIO U CUJIUKATHAs MTPOMBIIIICHHOCTh. [IpoMBbIliieHHas opraHndeckas
xumust. CBIpbE TSl OPraHuIeCKON MTPOMBIIIIIICHHOCTH
5 Tunbl pac4€THBIX 33724
51 Pacuéter Macchl BemecTBa Win 00bEMa ra30B 10 N3BECTHOMY KOJIIMYECTBY BEUIECTBA, MacCe WM 00BEMY OTHOTO U3
. Y4acTBYIOIIMX B PEAKIH BEIIECTB
5.2 Pacuértel TermnoBoro ¢ dexra peakiuu
53 Pacu€tbl 00BEMHBIX OTHOILICHHH Ta30B PU XUMHUECKUX PEaKIIHIX
54 Pacuérer maccel (00bE€Ma, KOTUYECTBA BEIIECTBA) IPOYKTOB PEAKIINHN, €CITH OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET
‘ IIPUMECH)
5.5 Pacuérbl MmaccoBoit win 00BEMHOMN JOIM BBIXOJA MPOAYKTA PEAKIIMH OT TEOPETUUECKH BO3MOKHOTO
56 Pacuétbl macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIM OJHO U3 BEIIECTB JJAHO B BUJIE pacTBOpa C
' ONpeAeIEHHON MacCOBOM J10JI€M PaCTBOPEHHOTO BEILIECTBA
5.7 Pacuérhl ¢ ucnonb30BaHUEM MOHITHH «MaccoBas OIS, «MOJISIPHAs KOHLIEHTPALU», «PACTBOPUMOCTH
58 Haxoxaenne MoJIeKyIsIpHOW (GOpMYJITbI OPTaHHUYECKOTO BEIIECTBA IO €T0 IMIOTHOCTH U MAaCCOBBIM JIOJISIM DJIEMEHTOB,

BXOIAIIUX B €0 COCTAaB, UJIH I10 IPOAYKTAM CrOpaHHusd




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. Xumus, yray6nennoe oOyuenue 10 # kmacc Epemun B.B., Kyssmenko H.E.,
Tepenun B.U. u npyrue; nox penakuueit Jlynuna B.B., [Ipocsemenue;

2. Xumus, yrayonenHoe oOyuenue 11 #1 kmacc Epemun B.B., Kyssmenko H.E.,
Tepenun B.U. u npyrue; nox penakuueit Jlynuna B.B., [Ipocsemenue;

METOAUYECKHUE MATEPHAJIBI UIA YYUTEJIA
1. Xumus. Yray6nenssiii yposenb. 10 knacc. Metoauueckoe mocooue.
2. Xwumua. YriyOneHHbl ypoBeHb. 11 kiacc. Metoanueckoe nocoOue.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

MATEPUAJBHO-TEXHUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOHECCA

YYEBHOE OBOPYJOBAHHME
1.  uH(pOpPMaMOHHO-HATISIHBIE MAaTePHAJIbl: TUIAKATHI; KAPTOUKH; yueOHas U

CIpaBOYHAS TUTEpATypa; HATJISAHBIE TTOCOOUS; pa3aTOYHbIe MaTepHAIIHI.
CTOJI Ta0OPaTOPHBIN 1EMOHCTPAIIMOHHBINA — | TIT.

cTyJ nexarora | mr.

napra yueHudeckas — 4 mr.

CTYJI yYEHUYECKHI — § IIIT.

mkad a7 XpaHeHust yaeOHbIX mocoouit — 1 mir.

JI0OCKa MarHUTHO-MapKepHas — 1 mT.

Becsl anexTpoHHbIE 6 HIT.

Lok W

CrnupToBka naboparopHas — 2 1iIT.
. bans xomOuHUpOBaHHAs TabopaTopHasi, yueHndeckasi — 1 1miT.
. Muxkpockorn — 4 mr.

N
—_ O

—_
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. HaGop mocynp! ayis peaktuBoB — 11T,

. HaGop mocynpl n mpuHaainexHOCTEH 17151 pabOThI ¢ MAJTBIMU KOJIMYECTBAMH
BEIECTB — | IIT.

14. KoMIieKkT KoJI0 1eMOHCTPAIlMOHHBIX — 4 TIIT.

15. IMTuauer 1 .

16. IIpobupka — 8 miT.

17. ®unbrpoBanbHas Oymara/GuiabTpel OyMakHbIe

18. KOMIIJIEKT 3TUKETOK

—
[98)

19. KoMmiekT Mojieneit KpUCTAIITIMYECKUX PEIIETOK.
20. KoMIIJIEKT XUMUYECKUX PEAKTHBOB



