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MNOACHUTEJIbHAS 3AIINCKA

Paboyas mporpamma 1o XMMHHM Ha ypOoBHE CpeAHETO 00IIero oopa3oBaHus pa3paboTaHa Ha
ocHoBe DeaepanpHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 ob6pa3oBanum B Poccuiickoii
denepanun», TpeOOBAHUHN K pe3ysibTaTaM OCBOEHHS (eaepaabHON 00pa30BaTeIbHONW MPOTPaMMBbI
cpennero obmero oopazoBanusa(POIl COO), npencraBieHHbIX B DeaepaibHOM TOCYIapCTBEHHOM
obpazoBarenbHoM cranmapre COO, ¢ ydu€rom KoHuenmmu mpenongaBaHus yd4eOHOTO TpenMera
«Xumus» B 00pa3oBaTeNbHBIX opranm3aiusiax Poccuiickoit Denepamnuu, peanu3yrOnX OCHOBHBIC
oOpa3oBaTelibHbIE MPOTpaMMbl, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTUS BOCHHUTAHUS B
Poccuiickoit @eneparnuu Ha niepuoa a0 2025 roga» (Pacnopspkenne [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMUsg Ha YpOBHE YrIyOJNEHHOTO W3Y4EeHMsI 3aHMMaeT Ba)XXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOpa3oBanus ydammxcs 10-11 xmaccoB. M3ydenme mpenmera,
peanu3yemMoe B yCIoBHsIX U PepeHIpOBaHHOTO, TPO(OUIEHOTO 00yUeHUs, MPU3BAHO 00ECIICUUTh
00111€00pa30BaTEIbHYI0 U OOIIEKYJIBTYPHYIO TMOATOTOBKY BBIITYCKHHUKOB IIKOJIbI, HEOOXOIUMYIO
JUIA ajanTallid HUX K OBICTPO MEHSIOUIUMCS YCIOBHSIM JKU3HM B COLMYyME, a TaKxke s
MPOJIOJKEHHSI 00YUeHHsI B OpraHu3alugax MpodecCHOHATBFHOr0 00pa3oBaHUs, B KOTOPHIX XUMUS
SIBJIIETCS OJTHOM U3 MPUOPUTETHBIX JTUCIUILINH.

B nmnporpamme no XuMUM HazHaueHHE MpeaMera «XHUMHS» IOJy4aeT MOAPOOHYIO
WHTEPNPETAIMI0 B COOTBETCTBHM C OCHOBomojararomumu mnojoxenusmu dProC COO o
B3aMMOOOYCIIOBJICHHOCTH ITIEJICH, CONIep)KaHMs, Pe3yabTaTOB OO0ydeHUs U TpeOOBaHWN K YpPOBHIO
MOATOTOBKH BBIMMYCKHUKOB. (CBHIETENILCTBOM TOMY SBJISIOTCS CIEIYIOIIME BBIMOJHSIEMbIC
MPOrpaMMOi 0 XUMUU (PYHKITUH:

e uH(pOpPMAIMOHHO-METOAWYECKasl, pealu3alus KOTOpold oOecrneyuBaeT MOJyuyeHue
MpEJICTaBICHUST O IeNsAX, COJAEp)KaHWM, OOIIel cTpaTerud OOy4eHHs, BOCIUTAHHUS H
pa3BUTHUS OOYYarOMIMXCS CPEICTBaMHU MpEAMETa, M3y4aeMOro B paMKaX KOHKPETHOIO
npobuIIs;

® OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeaycMaTpUBaeT OIpeleeHHue: MPUHIUIIOB
CTPYKTYPHUPOBAaHHUS ¥  TOCIEAOBATEIbHOCTH  M3Y4YEHHUS  y4yeOHOro  marepuana,
KOJIMYECTBEHHBIX M KAueCTBEHHBIX €ro XapaKTepUCTUK; MOJIXOJO0B K (OPMHUPOBAHUIO
COJIep)KaTelbHOH OCHOBBI KOHTPOJII U OLEHKH 0oOpa3oBaTeNIbHBIX JIOCTHKEHUN
oOyyaronuxcs B pamMKax HUTOTOBOM arrecTanuu B (opMe €IMHOTO TOCYAAPCTBEHHOTO
9K3aMEHa [0 XUMUHU.

[Iporpamma ist yriayOiI€HHOTO U3YUEHUS! XUMUU .

® yCTaHaBJIMBAaET WHBAPHAHTHOE MPEIMETHOE COJAep)KaHHe, 00g3aTeNIbHOE ISl M3yYEHUS B
pamKax OTAEIbHBIX Mpoduiiel, MpeaycMaTpuBaeT paclpeesieHue U CTPYKTypUpOBaHUE
€ro 1o KJjlaccam, OCHOBHBIM COJIEpKaTeJIbHBIM JINHUSAM/pa3enaM Kypca;

e 1aéT MpHUMEpHOE paclpeesieHue y4eOHOro BPEMEHH, PEKOMEHIYeMOTO ISl M3YydeHUs
OTJICIbHBIX TEM;

e [peayaraeT MpUMEpPHYIO MOCIEI0BATEIbHOCTh U3yUeHHs] y4eOHOro Marepuaia ¢ yuéToM
JIOTUKU MOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBSI3EH;

e 1aéT METOJMYECKYI0 HWHTEpIpeTaluio Lejdeil W 3agay  H3ydeHHsl MpeAMeTra Ha
yrayOinEHHOM YPOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEAHETO OOIIEro
o0pa3oBaHus, COJIEP>KATEIBHON XapaKTEePUCTUKU IUIAHUPYEMBIX PE3yIbTaTOB OCBOEHUS
OCHOBHOM 00pa30BaTeNbHON MPOTPaMMBI CPETHETO O0IIero 0O0pa3oBaHuUs (JUYHOCTHBIX,
METanpeaIMEeTHBIX, MNPEIMETHBIX), a TaKXke C YY4ETOM OCHOBHBIX BHJIOB YyueOHO-
MO3HABATENbHBIX JEHCTBUI 00y4aroIIerocs o 0CBOCHUIO COJEPKaHuUs PeIMETa.



[To BceM Ha3BaHHBIM MO3ULIMSIM B IpOrpamMMe M0 XUMHUHU NPEAYCMOTpPEHA IPEEMCTBEHHOCTD C
0o0y4YeHHEM XMMHH Ha ypOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs. 3a MpeaeaMu YCTaHOBJICHHOM
MpOrpaMMO TI0O XUMHUH 00S3aTeNbHON (MHBAPUAHTHOM) COCTAaBIISAIONICH COJEp)KaHHUs Y4eOHOTO
npenMera «XHUMHUsSD» OCTAaETCS BO3MOXKHOCTH BBIOOpA €ro BapMAaTHBHOM COCTaBJISIONICH, KOTopas
JOJI’KHA OTIPENENIATHCA B COOTBETCTBUU C HAMIPABJICHUEM KOHKPETHOTO MPOQuiIs 00yueHHsI.

B cootBercTBUU ¢ KOHIIENTyalbHbIMU NoJ0keHUsIMU DI'OC COO 0 Ha3HAYeHUH TPEAMETOB
0a30BOT0 W yrayOn€éHHOTO ypoBHEH B cucrteMe audQepeHIIMPOBAaHHOTO OOYYEeHHs] HAa YpOBHE
cpenHero oOmiero oOpa3oBaHHs XMMHS Ha YPOBHE YINIYOJIEHHOTO W3y4YeHHWs HaIlpaBlieH Ha
pealin3aluio MPEeeMCTBEHHOCTH C MOCJIEAYIONIUM 3TaroM MOJIy4eHUS! XUMUYECKOro o0pa3oBaHUs B
pamMKax M3y4yeHHUsS CHEIHaTbHBIX €CTECTBEHHO-HAYYHBIX U XHMHUYECKUX NIUCHUIUIMH B BYy3aX U
OpraHM3aiusax cpeaHero mnpodeccuoHanbHoro oOpa3zoBaHus. B 3Toi cBsI3W M3ydyeHHE IpeameTa
«XUMHS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacIlUpeHHe U YriIyOJieHHe TEeOpeTUYecKou u
MPAKTUYECKOU TOJITOTOBKU 00YJArOIINXCsl, BRIOPABIIMX ONPEACIEHHBIN MPodUIhL 00ydeHHS, B TOM
quclie ¢ MEePCIEeKTUBON MOCIEAYIONIEro MOMyYeHUsT XMMHUYECKOro oOpa3oBaHMsS B OpraHHU3allsIX
npodeccuoHanbHOro obpaszoBanus. Hapsgy ¢ atum, B cBere TpeboBanuit ®I'OC COO «
IUTAHUPYEMBIM pe3yjbTaTaM OCBOEHHUs (eaepaabHO 00pa3oBaTeNbHONW MPOrPaMMbl CPETHETO
obuiero oOpa3oBaHMs M3ydyeHHE NpeaMeTa «XHUMHs» OPUEHTHPOBAHO TaKkKe Ha pelIeHHE 3aJady
BOCIIUTAHUS M  COLUMAIbHOIO pa3BUTUS  OOydaloImuxcs, Ha (OpMHUpPOBaHHME Y HHX
OOIIIENHTEIUICKTYaTbHBIX YMEHUH, YMEHHH palydoOHaIM3alud y4eOHOTO TpyAa U OOO0OIIEHHBIX
CIOCOOO0B IEATENBHOCTH, UMEIONINX MEXIUCHUIUIMHAPHBIN, HAAMIPEIMETHBINA XapaKTep.

CocraBnsiroliuMu  npeaMera «XUMHsD» Ha ypOBHE YIIyOJNEHHOTO H3Y4YEHHs SIBISIIOTCS
yrayOnéHnele Kypcbl — «Opranuueckas xumusi» U «OOmias m Heopranumdeckas xumus». Ilpu
OTIpEJIeNIEHUU TMOAXO0JI0B K OTOOpPY M CTPYKTYPHOM OpraHu3aluu COAEpXkaHHUs ITHX KypCcOB B
nporpaMMe 1Mo XUMHUH 3a OCHOBY TpuHATHI nosioxkeHuss GI'OC COO o paznuuusx 06a3o0BOTO H
yrayOnE€HHOTO YpOBHEH U3yUSHHS MpEaMeTa.

OcHoBy coaep:xanust KypcoB «Opranudeckas xumus» U «OO011asi 1 HeopraHU4ecKast XUMHUS»
COCTaBJISIET COBOKYMHOCTbh MPEIMETHBIX 3HAHUW M yMEHUH, OTHOCALIUXCA K 0a30BOMY YPOBHIO
M3YYeHHUs MpeaMeTa. DTa CHUCTeMa 3HAHHWM MOJy4yaeT onpeaeaéHHOe TEOPETUYECKOe JOIOJIHEHHE,
MTO3BOJIAONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OONBIIHMK 00hEM (haKTOJOTHYECKOTO MaTepuaa.
Tak, Ha yriayOn€HHOM ypOBHE H3Y4EHHs MpeaMmera oOecreueHa BO3MOKHOCTh 3HAYUTEIIHHOTO
yBeNMYeHUsI 00bEMa 3HAHUN O XMMHUYECKUX DJIEMEHTaX M CBOMCTBAX UX COEOUHEHHI HAa OCHOBE
paciiupeHusi W yriayOlieHuss NpeACTaBICHUH O CTPOSHUM BEIIeCTBa, XUMHYECKOW CBS3U U
3aKOHOMEPHOCTSIX TMPOTEKaHUS pEaKIHil, paccMaTpUBAEMbIX C TOYKH 3pPEHUS XUMHYECKOU
KMHETUKH U TepMOAMHAMUKH. M3yueHue mepuoamyeckoro 3akoHa M Ilepmonmyeckoil cucTembl
XMUMHUYECKUX AJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPEICTABICHUAX O
CTpPOEHUH aToMa. XHUMHUYECKasl CBSI3b OOBSACHSAETCS C TOUYKU 3PEHMSI SHEPreTHUYEeCKUX H3MEHEHUI
npu e€ oOpa3oBaHUM W pa3pyLIEHUH, a TAaKXKE C TOYKH 3PEHHUS MEXaHU3MOB €€ 00pa3oBaHUS.
W3ydeHre TUMOB peakiuil AOMoJHAETCS (OPMUPOBAHUEM MPEACTABICHHUIN 00 3JEKTPOXUMHUECKUX
mpoleccax U 3JeKTPOJIM3€ paciylaBOB U PacTBOPOB BellecTB. B Kypce opraHMdeckoil XUMHH MpU
pPaccMOTPEHUH PEaKIMOHHON CHOCOOHOCTH COEIMHEHUH yAemnsieTcsi 0co0oe BHUMaHHE BOIIPOCaM
00 a51eKTpoHHBIX A (eKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3Max peaKkiuil.

Oco0oe 3HaueHuWe MMEET TO, YTO Ha COJIEpP)KaHUE KYpCOB XUMHUHU YTIyOJIEHHOTO YpPOBHS
M3YYEHHUS JJIs KJIacCcoB OIpeaeiaEHHOro npoduis (r1aBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIOTIONTHEHUH K 0OIIel cucTeMe MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIHUSHHUE CMEKHBIE MPEIMETHI.
Tak, HapuMep, B COACPKAHUU TPEaMeTa IS KJIaCCOB XUMHKO-(QU3UIECKOTO MPOoduiIs OOJIbIIOe
3Ha4YeHHE OYIyT WMETh JJIEMEHTHl y4eOHOTO MaTepuana mo oOmed xumuu. [Ipu u3ydeHun



npeaMeTa B JIaHHOM cJlydae akKIeHT Oy[eT clellaH Ha OOIIHOCTh METOJIOB MO3HaHUS, OOIIHOCTh
3aKOHOB U TEOPUW B XUMUU U B (PU3HKE: aTOMHO-MOJIEKYJIsIpHAsi TeOpus (MOJEKYIsIpHas TEOpus B
¢u3nKe), 3aKOHBI COXPAHEHUS Macchbl M DHEPIHM, 3aKOHbI TEPMOJIMHAMUKH, ODJIEKTPOJIHU3a,
MIPEJICTaBJICHUS O CTPOCHHUH BELIECTB U IPYTOE.

B To e BpeMms B coiepxaHUM IpeaMeTa sl KJIacCOB XMMHUKO-OHOJOrMYECKOro mpoguiist
OonbIIMKA YAENbHBIM Bec OyaeT MMEeTh OopraHumdeckas Xumus. B aTom ciydae mpenocraBisieTcs
BO3MOXHOCTh JJIsi 060jiee 0OCTOSTENIbHOTO PAacCMOTPEHUSI XUMHUYECKOW OpraHM3alii KJIETKH Kak
OMOJIOTMYECKOH CHCTEMbI, B COCTaB KOTOPOM BXOMAT, K MPUMEpPY, TaKue CTPYKTypHBIE
KOMITOHEHTBHI, KaK JIMMUbI, OCNIKH, YTIeBOAbl, HyKJIEHHOBBIE KUCIOTHI U Apyrue. [lpu sTom 3HaHus
O COCTaBe M CBOMCTBaxX NpEICTaBUTENIEH OCHOBHBIX KIACCOB OPraHMYECKHUX BEIIECTB CIyXaT
OCHOBOI1 /17151 U3y4EeHUsI CYIIIHOCTH MPOIecCOB (POTOCHUHTE3A, AbIXaHUs, TUILEBAPECHHUSI.

B mnnane ¢dopmupoBaHUs OCHOB Hay4yHOTO MHPOBO33PEHHS, OCBOCHHS OOIICHAYYHBIX
METO/IOB TMO3HAHUSA U ONBITa MPAKTUYECKOTO NMPUMEHEHHs] HAayyHBIX 3HAHUI HM3ydeHHE IpeameTa
«XUMHS» Ha YrIyOIEHHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3AX C y4eOHbIMU
npeIMeTaMu, BXOJSIIMMHU B COCTaB NpeaMETHBIX obnacteil «EcTecTBEeHHO-HAyYHbIE MPEAMETHI,
«Maremartuka u nHpopmaTuka» U «PyccKuil 131K U TUTEPATYPAY.

[Ipy wm3yueHum yudeOHOro mpeaMmeTa «XUMHA» Ha YIIIYOJIIEHHOM YpPOBHE TakKXke, Kak Ha
YpOBHE OCHOBHOTO U cCpemHero ooOmero oOpasoBanus (Ha 0a30BOM ypOBHE), 3amaveid
MEPBOCTENIEHHOW 3HAYMMOCTH SBIsieTcsl (OPMUPOBAHME OCHOB HAyKH XUMHUU Kak o00JacTu
COBPEMEHHOT0 €CTeCTBO3HAHUS, IPAKTHUECKOH AEATEIbHOCTH YEeJIOBEKa U OJTHOTO U3 KOMIIOHEHTOB
MHUpOBOM KyJIbTYphl. PemieHue 3TOM 3agaud Ha yriayOoJ€HHOM YpOBHE H3YYCHHsI IpeaIMeTa
MIPeoiaraeT pean3aluio TaKuX Henen, Kak:

e (opmupoBaHuE MpeACTaBICHUI: 0 MaTepUATLHOM €AMHCTBE MUPA, 3aKOHOMEPHOCTSAX U
MO3HABAEMOCTH SBJIEHUI MPUPOJbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HayK M €€
Beoylieil poin B oOecreyeHHMH YCTOWYMBOIO pPAa3BUTHUS YEJIOBEUECTBA: B peEIICHUU
mpoOJIeM SKOJOTUYECKON, HIHEPreTHYeCKONW W THIIEBOM 0e30mMacHOCTH, B Pa3BUTHH
MEIUINHBI, CO3JaHUU HOBBIX MaTEpHUaOB, HOBBIX UCTOYHUKOB PHEPIUHU, B 00ECIeUeHUN
paIMOHAIBLHOTO TMPHUPOAOIOIBL30BaHNsA, B (OPMHUPOBAHMM MHPOBO33PEHUS U OOIIei
KYJIbTYpbl 4YEJOBEKa, a TaKKE HKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJTHOM cpejie;

® OCBOCHHME CHCTEMBI 3HAHHH, JIEKAIMX B OCHOBE XHMHYSCKOM COCTaBIISIOIICH
€CTECTBEHHO-HAyYHON KapTHUHBI MHpa: (PyHIaMEHTAIbHBIX MOHSATHH, 3aKOHOB M TEOPHUIl
XMUMHH, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHHUM BEIeCTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJICKYJISIPHOM, HAQJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHYECKHX PEeaKlUUid, 0 XUMHUYECKOM
pPaBHOBECHM, pAacTBOpaX M JUCHEPCHBIX CHUCTEMax, 00 OOMMX HAy4YHBIX NPUHIUIAX
XMUMHUYECKOTO MPOU3BO/ICTBA;

e ¢opmupoBaHHe Yy OOydYaOIIMXCA OCO3HAHHOTO TOHMMAaHHS BOCTPEOOBAHHOCTH
CUCTEeMHBIX XHMHUYECKHX 3HAHUH i1 OOBSICHEHHS KIIOUEBBIX HAEH U mpodiem
COBPEMEHHOM XUMUU, [UIsI OOBSICHEHHS U NPOTHO3UPOBAHUS SBJICHUM, HMEIOUINX
€CTECTBEHHO-HAYYHYIO MIPUPOAY; TPAaMOTHOTO pelIeHus] MpoOeM, CBSI3aHHBIX C XUMUEH,
MPOTHO3UPOBAHUS, aHAIM3a M OLEHKH C TO3MIMI 3KOJIOTHYeckoil Oe30macHoCTH
MOCJICACTBUN OBITOBOW W TPOW3BOJCTBEHHOW [EATEIHLHOCTH YEJIOBEKAa, CBS3aHHOU C
XUMHYECKUM MPOU3BOJICTBOM, UCIIOJI30BAHUEM U NEPEpabOTKOM BEIIECTB;

e yriayOleHue TNPEeACTaBICHWH O HAy4YHbIX METOJaxX TO3HAHMs, HEOOXOAUMBIX s
MpUOOpeTeHUs: YMEHUI OPUEHTHPOBATHCSI B MUPE BELIECTB M OOBSCHEHUS XUMHUYECKHX



SIBJICHUH, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUYECKON NEATETLHOCTH W MOBCETHEBHON
JKU3HH.

B nnane peanmzanuu nepBoOYEpEIHBIX BOCIUTATENBHBIX U Pa3BUBAIOIMINUX (YHKIUN 1IETOCTHOMN
CUCTEMBI CpeqHEero oOImiero oOopa3oBaHus MPHU U3YYEHUU MpenMeTa «XHUMHUA» Ha YriayOnEéHHOM
YpOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TaKKUE LIEIH U 3aJ1a4l, Kak:

BOCIHTaHUE YOSIKIEHHOCTH B IMMO3HABACMOCTH SIBJICHUH MPHPOIBI, YBOKEHUS K MPOIECCY
TBOpYECTBA B OOJIACTH TEOPETHUECKUX U TIPUKIAJHBIX HWCCIEAOBAaHUI B XHMHH,
dbopMupoBaHHEe MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAYKU;

pa3BUTHE MOTHBAIIMM K OOYYECHHIO W IO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHHSI OOIICUYEIIOBEUECKIX IICHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH
oOy4Jarormuxcsi, GOpMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHUS K CaMOOOpa30BaHUIO U
HETPEPbIBHOMY OOpa30BaHMI0 KakK YCIOBHIO YCIEIIHON mMpodeccHOHAIBHOW U
OOIIECTBEHHOHN [ESATETHLHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO H
MOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

dbopMupoBaHHEe YMEHWA M HABBIKOB PAa3yMHOTO MPUPOIOMNOIB30BAHUS, DPa3BHTHE
9KOJIOTUIECKOM KYJBTYPHI, npuodpeTeHne OmbITa  OOIIECTBEHHO-TIOJIE3HON
AKOJIOTUIECKOH NEeSITeTbHOCTH.

OOmiee 9rciI0 YacoB, MPEIyCMOTPEHHBIX ISl H3YYSHHSI XMMUU Ha YIITYOJICHHOM YPOBHE CPEIHETO
obmero oopazoBanus, cocrasisier 204 gacos: B 10 kmacce — 102 gaca (3 vaca B Henmeno), B 11
kiacce — 102 ygaca (3 gaca B HeneInio).



COJEPKAHUE OBYYEHUA
10 KJITIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYeCKO XMMHUU.

[IpenMer u 3HaUEHUE OPraHUYECKOIN XUMUH, MPEJICTABIEHNE O MHOTO00Opa3ul OPraHuYeCKUX
COECIUHEHU.

DJEeKTPOHHOE CTPOEHHE aroma yrjiepoJa: OCHOBHOE M BO30YXKAEHHOE COCTOSIHHMSL.
BanenTtHble BO3MOXKHOCTH aTtoma yriepoia. XUMHUYecKas CBS3b B OPraHMYECKUX COEIUHEHHSX.
Tumnbel TUOpUIM3AIMM aTOMHBIX opOWTanel yriepoaa. MexaHW3Mbl 00pa30BaHUS KOBAJICHTHOU
cBs131 (OOMEHHBIM U JOHOPHO-AKIENTOPHBIN). THUIBI MepeKpbIBaHUS aTOMHBIX OpOHWTANIeH, G- U T~
cBs3u. OpuHapHas, ABOWHAs W TpouHas CBs3b. CrocoObl pa3pbiBa CBs3eld B  MOJIEKyJax
opranuyeckux BemiecTB. [loHsTHe 0 cBOOOAHOM paauKaie, Hykieoduie u IeKTpodue.

Teopus cTpoeHHsi oOpraHudeckux coeauHeHnit A.M. byrinepoBa W COBpEeMEHHbIE
MIPEJICTaBJICHUSI O CTPYKTYpE MOJIEKYN. 3Hau€HUEe TEOPHH CTPOEHUS OPraHUYECKUX COEAMHEHUU.
Mounekynapusle U CTpyKTypHble (Gopmynbl. CTpykTypHble (OpPMYJbl pa3IWYHBIX BUJOB:
pa3BépHyTas, CoOKpauiéHHas, ckeneTtHad. M3omepusa. Buabsl u3oMmepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAsA.  ODJEKTPOHHBIE A(G(dEeKTbl B  MOJEKyJaX OpraHu4ecKuX COEIUHEHUN
(MHAYKTUBHBIN 1 ME30MEPHBINA dYDPEKTH).

[IpencraBnenne o kimaccuuranuyu opraHudeckux BemiecTB. [loHsATHE 0 (QyHKIMOHATBLHON
rpynmne. ['omonorusa. I'omonorudeckue psiapl. CucreMarndeckass HOMEHKIIATypa OpPraHUYEeCKHX
coequaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIbHBIX MPECTABUTEIICH.

OcobGeHHOCTH u Kiaccuduraus OPraHNYEeCKUX peaKkuid. OKucauTenbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIH B OPTaHUUECKON XUMUHU.

DKCIepUMEHTAIbHBIE METOJbl M3YYEHMsI BEIIECTB M HMX MPEBPALICHUI: O3HAKOMIIEHUE C
oOpa3laMu OpPraHMYECKUX BEIIEeCTB M MaTepualaMM Ha HUX OCHOBE, OMBITHI MO MPEBPAIICHHUIO
OpraHMYECKUX BEIIECTB MPU HAarpeBaHuu (TIaBJeHHe, 0OYTJIMBaHUE U TOPEHHE), KOHCTPYUPOBAHUE
Moenell MOJIeKyJ OpraHUYECKUX BEIEeCTB.

YrieBoaopoabl.

Anxanpl. ['omosornueckuii psia ankaHoB, oOmas ¢Gopmyrna, HOMEHKIATypa U H30MEpHS.
DIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYd alKaHOB, SP -TMOpPHAM3AIMSA ATOMHBIX
opOuTazneit yrieposaa, 6-cBsizb. DU3MYECKUE CBOMCTBA aIKAHOB.

XUMHYECKHE CBOMCTBA alKaHOB: PEAKIMM 3aMEIEHHUs, U30MEpU3alllH, JeTUIpPUPOBaHMUS,
UUKIU3alWY, TUPOJIN3a, KpeKUHTra, ropeHus. [IpeacraBieHne o MexaHu3Me peakiuii paJuKaibHOTO
3aMeleHusl.

Haxoxnaenue B mpupoe. CriocoObl OTydeHUs] M IPUMEHEHUE aJIKaHOB.

Huxnoankanel. Ob6mas dopmyna, HOMEHKIaTypa U u3oMmepus. OCOOCHHOCTH CTPOCHUS U
XUMUYECKUX CBOWCTB MajibiX (IUKJIOMPOINAH, MHUKIOOyTaH) W OOBIYHBIX (IMKJIOTICHTAH,
LUKJIOTeKCaH) IUKI0aikaHoB. CriocoObl MOTydyeHUs U IPUMEHEHNE [IUKI0aTKaHOB.

Anxensl. ['oMonornyeckuii psii aakeHoB, o0mias ¢popmyina, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT alIKeHOB, SP°-rHOPUAN3aIMs aTOMHEIX OpOHTaNeil yrieposa,
o- u m-cBsi3u. CTpyKTypHass U reomeTpudeckas (Iuc-TpaHc-) m3omepus. dusnyeckue CBONCTBA
QJIKCHOB. XUMHYECKHE CBOICTBA: peaklWu MPUCOECIUHEHHUS, 3aMEIEeHUs B (-TOJIO)KEHHUE Mpu
JBOWHOM CBSI3M, MOJUMepU3auuu u okuciienus. [IpaBuino MapkoBHHKoBa. KauecTBEHHbIE peakinu
Ha JABOWHYIO cBs3b. CIOCOOBI MOTy4YeHUsI U TPUMEHEHUE aJIKEHOB.



ANKaJueHBbI. Knaccuduxanms aJIKa/IMEeHOB (compsikEHHBIE, W30JIMpPOBaHHbIE,
Kymyaupogantvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS M XUMHUUYECKUX CBOMCTB COMPSIKEHHBIX
nueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsok€HHBIX AUeHOB. CocoObl MOTydeHUs
Y IPUMEHEHHUE aJIKa/IMeHOB.

Anxunbl. ['oMonornyeckuii ps adkWHOB, 00ImIas ¢Gopmyina, HOMEHKJIATypa M H30MEpHS.
DNEeKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKUHOB, SP-THOpUAM3AINS ATOMHBIX
opOutaneii yriepoma. PuU3MYECKHE CBOWCTBA QJIKWHOB. XHWMHYECKHE CBOMCTBA: PEAKIUU
MPUCOEUHEHMS, AUMEPU3ALUU U TPUMEpHU3aluM, OKUCIeHUA. KuCIOTHbBIE CBOWCTBAa AJKHHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBs3b. KadeCTBEHHBIE peakIWU Ha TPOWHYIO CBsi3b. CHOCOOBI
MOJIy4YEHUSI U IPUMEHEHHUE aJIKMHOB.

ApomaTudeckue yrieBojoponabl (apeHsl). ['oMonorudeckuii psm apeHoB, oOmias (opmyina,
HOMEHKJIaTypa M H30MepHs. DIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OEH307a.
dusndeckrue CBOKWCTBA apeHOB. XWMHUYECKHE CBOWCTBA O€H30Ja W €ro TOMOJIOTOB: PEaKIUH
3aMeleHuss B OEH30JbHOM KOJIbIE U YIJIEBOJOPOJHOM paJuKalle, PEakluu MPUCOEAUHEHUS,
OKHCJIEHHEe ToMOJIOTOB OeH3oa. [IpencraBienne 06 OpUEHTUPYIOIIEM JEHCTBUH 3aMECTHTEIICH B
OEH30JIbHOM KOJIbIIE Ha MPUMEPE aJTKUIBHBIX PaJUKaAIOB, KApOOKCUIBHON, THAPOKCUIBHON, aMUHO-
U HUTPOTPYNIBI, aTOMOB TrajoreHoB. (OcoOEHHOCTH XMMHUYECKHX CBOMCTB  CTHpOJIA.
[Tonmumepuzanus ctuposia. CnocoObl NOMydeHHs U IPUMEHEHHE apOMaTHYECKHUX YIIIEBOIOPOIOB.

[Tpuponnsriii ra3. [lomytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxosxaenne. KameHHbI# yroib
Y TMPOAYKTHI ero nepepadoTku. CrocoOsl mepepadoTku He(TH: TIEpEeroHKa, KPEKUHT (TEPMUUYECKHM,
KaTaJIMTUYECKUi), pudopMuHr, nmposm3. [Ipoaykrel mepepaboTku HedTH, MX NPUMEHCHHE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'enetnyeckas cBSI3b MEXKIY PA3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DJEKTPOHHOE CTPOCHHE TaJOreHIPOU3BOAHBIX YIIEBOAOPOJOB. Peakiuu 3amenieHus
rajloreHa Ha THAPOKCOTPYIIY, HUTPOTPYNNy, IMAHOTpPYIIly, aMuHorpymmy. JleiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE ~ BOJHOTO W CIHUPTOBOTO  pacTBopa  wmiénoud.  BzaumopeiictBue
IUrajoreHaJIkaHOB C MarHueM M IuHKOM. [loHATHE O MeTasIoOpraHUyYecKuX COETUHEHHSX.
Hcnonb30BaHne TaJoOreHNPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHHUKE M TPU CHHTE3€
OpraHMYECKUX BEIECTB.

OKCIIepUMEHTAIbHBIE METOAbl HW3YYeHHUS BEIIECTB W UX TMPEBpallleHud: Uu3ydyeHue
(bu3NYECKUX CBOWCTB YIJIEBOJOPOAOB (pacTBOPUMOCTH), KaYECTBEHHBIX PEaKIUil YIIIeBOJOPOIOB
pasIMuHBIX KiaccoB (oOecuBeunBaHWE OpOMHOW WIJIM WOJHOW BOJBI, pPacTBOpa IEepMaHTaHaTa
KaJIis, B3aMMOJICHCTBHE alleTUJICHAa C aMMHAYHbIM PacTBOPOM Okcuaa cepedpa(l)), kauecTBeHHOE
oOHapy)XeHHE YyIyeposia U BOJOPOAa B OPraHUYEeCKUX BEIEeCTBaX, MOJyYeHHE ATUIICHA U U3yUYeHHE
€ro CBOMWCTB, o3HakoMmiieHHE ¢ KoyuekuusmMu «Hedtb» u «Yromwsy, ¢ oOpasmamu IuiacTMacc,
KaydyKOB M pPE3UHBbl, MOJEIMPOBAHUE MOJIEKYJ VYIJIEBOJAOPOJOB U TaJIOT€HIIPOU3BOIHBIX
YTJIE€BOAOPOIOB.

Kucaopoaconep:xanme oprannyeckue coeiMHeHUs.

[IpenenbHble 0AHOATOMHBIE CIUPTHL. CTpoeHHE MOJIEKYI (Ha MPUMEPEe METAHOJIa U 3TAHOJIA).
["'omonoruueckwnii psin, obmas Gopmysa, n3oMepus, HOMEHKIIaTypa U Kiaccuukamnus. Ouzndeckue
CBOICTBa MpeneibHbIX OJHOATOMHBIX CHUPTOB. BoopoAHbIE CBSA3U MEXy MOJIEKYIaMH CIIUPTOB.
XUMUYECKHE CBOMCTBA: peaklUMM 3aMeIleHus, AETHApaTalllH, OKHCICHHUS, B3aUMOJEWUCTBUE C
OpraHMYeCKMMU W HEOpPraHWYeCKMMHU KuciaoTamu. KadecTBeHHass peakiusi Ha OJHOATOMHBIE
cnupThl. JlelicTBHEe 53TaHOJAa W METaHOJa Ha OpraHu3M denoBeka. CrmocoObl TMOMy4YeHUS H
MIPUMEHEHHE OTHOATOMHBIX CITUPTOB.



[IpocTeie a¢upsl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PU3NUYECKUX M XUMHUUYECKUX
CBOWCTB.

MHoroaToMHble CIUPTHl — OTHIEHTIUKONb W riunepuH. duznueckue M XUMHYECKHE
CBOMCTBa: pEaKIUu 3aMeIleHUs, B3aUMOJICHCTBUE C OPraHUYECKUMU M HEOPraHUYECKUMU
KHCIIOTaMM, KayeCTBEHHAas peaklds Ha MHOTOaToOMHbIE crupThl. llpencraBieHue o MexaHu3Me
peaknuii HykiaeouIbHOTO 3aMenieHus. JleiicTBue Ha opranu3M 4denoBeka. CriocoObl TOJIydeHUS U
MIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYJbl, B3aUMHOE BIMSHHE THAPOKCOTPYNIBI U OEH30JBHOTO sJIpa.
®dusnueckue cpoiicTBa (eHoma. OCOOCHHOCTH XMMHUYECKHX CBOWCTB (eHona. KauecTBeHHBIC
peakuuu Ha ¢denon. ToxcuuyHocTh ¢enHona. CrnocoObl MONydyeHUs W TpUMEHEHHe (eHoa.
®denospopmanbaeruHas CMOJIA.

KapOonusbHble coeIMHEHUS — allbJIeTU/Ibl U KETOHBL. DJIEKTPOHHOE CTPOCHHE KapOOHUIILHOM
rpynnbl. ['oMosornueckue psabpl ajdbAeTHAOB M KETOHOB, oOmias ¢opmyna, wu30Mepus U
HOMEHKJIaTypa. PU3nUecKue CBOMCTBA aJbJIETUJI0B U KETOHOB. XUMHUYECKUE CBOMCTBA albJETUI0B
U KETOHOB: peakuuu npucoequHeHus. OKHUCIIEHUE allbJeTH/I0B, KAaY€CTBEHHbIE pEaKIHMH Ha
anpaeruipl. CocoObl MOTy4eHUs U IPUMEHEHHE allbJIETHI0B U KETOHOB.

OpnHOOCHOBHBIE TpefenbHble KapOOHOBbIE KHUCIOTH. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KuCIOT. M3oMepus u HOMeHKiarypa. Duzndeckue CBOWCTBA OJHOOCHOBHBIX
npeenbHbIX KapOOHOBBIX KUCIOT. BomopoaHble CBA3M MEXIy MOJEKyIaMH KapOOHOBBIX KHUCIOT.
XUMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peaklus ATepu(UKALNU, PEAKIHH C Y4aCTUEM
yrieBoiopoHoro  paaukana. OCOOEHHOCTH CBOMCTB MypaBbHHOW KHUCIOTHL [loHsATHE O
MIPOM3BOIHBIX KapOOHOBBIX KHCJIOT — CIOXHBIX 3(pupax. MHorooOpazue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMpENENbHBIX U apOMAaTUYECKHX KapOOHOBBIX KHCIOT, TUKapOOHOBBIX
KHUCJIOT, TUIPOKCUKApOOHOBBIX KHCHOT. IlpencraBurenu BbICHIMX —~KapOOHOBBIX  KHUCIOT:
CTeapuHOBAs, NAJIbMUTHUHOBAs, OJICUHOBAsA, JUHONE8AsA, JAuUHONeH08as KHUCIOThl. (CrnocoObl
MOJIy4eHUs! U IpUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnoxnbie >¢upsl. ['omonornueckuii psu, obmas dopmyna, U30Mepus W HOMEHKJIATypa.
Du3NYECKUEe U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U IIEJIOYHON Cpee.

Kuper. Ctpoenne, pusznueckne M XUMHYECKHE CBOWCTBA XHUPOB: THAPOJHM3 B KHUCIOW W
miesnioyHoi cpepe. OCOOEHHOCTH CBOWCTB >KMPOB, COJAEPXKALIMX OCTATKU HEMPEIeNIbHBIX >KMPHBIX
KUCHOT. JKUphl B IPUPO/IE.

MBbIT1a KaK COJIH BBICIINX KAPOOHOBBIX KHCJIOT, HX MOIOIIee JeiCTBHE.

OO6mrast xapaktepuctuka yriaeBonmoB. Kiaccudukanuss yriaeBogoB (MOHO-, JU- U
nojucaxapuabl). MoHocaxapuipl: TIIIOKO3a, (QpPYKTO3a, TallakTo3a, pubo3a, JAe30KCHpHOO03a.
du3nyecKre CBOWCTBA W HaXOXJeHUE B mpupoae. PoTocuHTe3. XUMUYECKUE CBOMCTBA TJIFOKO3BI:
peaKkiuu ¢ y4aCTHEeM CHUPTOBBIX U aJbACTUAHON TPYII, CIUPTOBOE U MOJIOUHOKHUCIIOE OpOoXKEHHE.
[IpuMmeHeHue TIIOKO3bI, €€ 3HAaUEHHE B >KU3HENEATEIbHOCTU OopraHusMa. Jucaxapumabl: caxaposa,
MajbTO3a W JakKTo3a. BoccraHaBnuBarolue M HEBOCCTaHABIMBAIOIIME Jucaxapuibl. ['umponus
nucaxapunoB. Haxoxxnenue B mpupoae u npumeHeHue. [lommcaxapuapl: Kpaxmani, INIMKOT€H U
uemtono3a. CTpoeHne MakpoMOJIeKysl KpaxMaia, TITUKOTeHa U 1eJuTioo3bl. du3nyeckrue CBONCTBA
KpaxMaja U LeJUTI0J03bl. XMMUYECKHE CBOICTBA KpaxMmaja: TMApOJIN3, KaueCTBEHHAs peakuus C
nosoM. XHUMHUYECKHE CBOMCTBA LIEJUTIONO3bI: TUAPOIIN3, MOIydeHue 3pupoB 1emnono3sl. [lonarue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBINA MIENK).

DKCIepUMEHTAIbHBIE METOJbl M3Y4YEHHs BEIIECTB M MX MPEBPAIlEHHIl: PacTBOPHUMOCTh
Pa3IMYHBbIX CIUPTOB B BOJE, B3aUMO/ICHCTBUE 3TAHOA C HATPUEM, OKHCIIEHHE STHJIOBOIO CIUPTA B
aNbJIeru]l Ha pacKaji€HHON MeIHOM MPOBOJIOKE, OKHCIEHUE 3TUIIOBOTO CIUPTA AUXPOMATOM Kajus



(BO3MOKHO HCHOJB30BAaHUE BUIEOMATEPHUATIOB), KAaueCTBEHHBIE pEaKLUHUW Ha adbAeruibl (C
ruapokcuaoM auammuacepeopa(l) u rugpoxcuaom meau(ll)), peakuus riauepuHa ¢ THAPOKCHIOM
menu(ll), xumMuyeckue CBOWCTBA pacTBOpa YKCYCHOW KHCIIOTBI, B3aWMOJICHCTBHE pacTBOpa
IIOKO3bl ¢ rumpokcuaoMm  Memnu(ll), B3ammopmelicTBue Kpaxmaiga ¢ HOJOM, PEIICHHE
AKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Crnupthl U ¢deHonb», «KapOoHoBble KUCIOTHL. ClOXKHBIE
3(UpBI».

A3oTcoaep:kamye oprannyeckne coeiMHeHusl.

AMUHBI — OpraHUYecKue MPOU3BOAHbIE aMMuaka. Knaccudukaius aMiuHOB: anudaTHdeckue
U apoMaTHuYecKue; MepBUYHBIC, BTOPUUHbIE U TpeTHuHble. CTpoeHue Mojekys, obmas dopmyina,
M30MepHUsi, HOMEHKJIATypa W (U3UYECKHE CBOWCTBA. XUMHUYECKOE CBOMCTBA alM(paTHICCKUX
aMUHOB: OCHOBHbBIE CBOMCTBA, AJIKMJIMPOBAHKE, B3aUMOJACHCTBHE NEPBUUYHBIX AMHUHOB C a30THCTOM
kucsoToil. CoJli aJKnIaMMOHUS.

AHWINH — TMPECTaBUTEIb AMUHOB apoMarudeckoro psga. CtpoeHwe aHwiMHa. B3anmHoe
BIIUSIHUE TPYNI aTOMOB B MoJieKyle aHmwiInHa. OCOOEHHOCTH XMMHMYECKHX CBOMCTB aHWJIMHA.
KauectBennsle peakiuu Ha aHWIMH. CriocoObI MOTYYEHUS U PUMEHEHUE anu(aTuyecKuX aMUHOB.
[Tonyuenue aHuIMHA U3 HUTPOOEH3071a.

Amunoxucnotel. HoMenknatypa u uzomepus. OTnenbHble MPEACTaBUTEIN 0-aMHUHOKHCIIOT:
[JIMIWH, alaHuH. OU3nyeckue CBOMCTBA aMMHOKHUCIIOT. XMMHUYECKHE CBOMCTBA AMUHOKHUCIIOT Kak
aM(pOTEepHBIX OPraHMYECKUX COCAMHEHMH, pPeakiys MOJMKOHACHCAIuU, 00pa3oBaHUEe MENTHAHOMN
cBs3u. buosnoruueckoe 3HaueHne aMuHOKUCIIOT. CUHTE3 U THJIPOJIN3 TENTHIOB.

benku kak npupozansie nonuMepsl. [lepBuyuHas, BTOpUuHas U TPETUYHAS CTPYKTYypa OENKOB.
XUMHYEeCKHE CBOMCTBA OENKOB: THIPOJIN3, ACHATypalus, KaYeCTBEHHbIE PeaKIIUU Ha OEJIKU.

DKcrepuMEeHTAIbHBIE METO/Ibl U3Y4YE€HHsI BEIIECTB M MX MpEBpallleHuii: pacTBOpeHne OeIKoB
B BOJle, JeHaTypanusi OEIKOB IpU HarpeBaHUH, IBETHbIE peakUWh Ha OENKH, pelIeHne
SKCHEPUMEHTAJBHBIX 33/Ja4 MO TeMaM «A30TCOJepKallke OpraHUYecKue COCTUHEHUS» U
«Pacnio3HaBaHue OpraHU4EeCKUX COCTUHEHUI.

BrbicokomoiiekyJisipHble COeIMHEHHS.

OcCHOBHbIE TIOHATUS XHMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIEeHb NOJUMEPHU3ALNH, CPEIHsS MOJeKyaspHas Macca. OCHOBHbIE METO/IbI
CHHTE3a BICOKOMOJIEKYISIPHBIX COEAMHEHUN — MOIMMEpHU3alns U OJUKOHICH CAIHS.

[Tonumepnsie Matepuansbl. [lmacTmacchl (MONMMATHIIEH, MOJUIIPOIUICH, MOJWBUHUIXIOPU,
MOJINCTUPOJ, TOJUMETHIMETAKPUIIAT, MOJIUKApOOHAThI, MOJUATHIEeHTepedTanar). YTunuzanus u
nepepadoTKa MIacTUKa.

DnacToMephl:  HATypalbHBIM  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIN, M30TIPEHOBBIN) U CHIITMKOHBI. Pe3uHa.

BosokHa: HarypajbHBIE (XJIONOK, IIEPCTh, MIENK), MCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTeTUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! crienuanbHOTO HazHadeHHs! (Te(IIOH, KeBJap, AJIEKTPONPOBOJISAIINE MOTHUMEPHL,
OropasyiaraeMble TIOJTUMEPHI).

DKCIepUMEHTANIbHBIE METOJbl M3YYEHHs BEIIECTB M MX MPEeBpalICHUI: O3HAKOMIIEHHE C
oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, KaydyKoB, pelleHue
AKCIEPUMEHTAIBHBIX 33a4 10 TeMe «Pacro3HaBaHue mIacTMacc 1 BOJIOKOHY.

Pacuérhble 3amaun.

Haxoxzaenue MosexyasipHOH (OpMyNbl OPraHMYecKOro COEAMHEHHUS 10 MAacCCOBBIM JI0JIM
AJIEMEHTOB, BXOJIIMX B €ro COCTaB, HAXOXKJCHHE MOJEKYISIPHOU (QOpPMYNbl OpraHM4ecKOro
coeMHEHMS 0 Macce (00BEMY) MPOAYKTOB CrOpaHus, MO0 KOJMUYECTBY BEIIECTBA (Macce, 00bEMY)



MPOJIYKTOB pEaKIUu W/WIM HCXOIHBIX BEIECTB, YCTAaHOBJIEHUE CTPYKTYpPHOU (opMyIibl
OpraHMYECKOTO BEIIeCTBAa HAa OCHOBE €ro XUMHYECKHX CBOMCTB HJIM CIOCOOOB TMOJIy4eHUS,
OTIpe/iesieHUE I0JIU BBIXOJA MPOIYyKTa PEAKIIMH OT TEOPETUUYECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MEeXNpeAMETHBIX CBA3€H MPH M3y4EHUU opraHuyeckorl xumuu B 10 kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAyYHBIX IOHATUH, TaKk U
MOHATHH, IPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE IOHATHS: ABJICHUE, HAYYHBIA (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHallM3, CHUHTEe3, Kiaccupukauus, HaOMIOIeHUue, U3MEpPEeHHe, OKCIEPUMEHT,  MOJEIb,
MOJETUPOBaHUE.

®dusuKa: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIAa, SHEPIrEeTUUECKUN YPOBEHb,
BEIIECTBO, Teslo, 00BEM, arperaTHOE COCTOSHHE BeIIeCTBa, (U3NYECKHE BETUYHMHBI, €IMHUIIBI
U3MEpEeHus, CKOPOCThb, IHEPIHsl, Macca.

buonorus: kneTka, opraHu3M, 3KocHCTeMa, Owocdepa, MeTaboJM3M, HACIECICTBEHHOCTD,
aBTOTPO(HBIH W TETEePOTPOPHBIM THUIT THUTAHUS, OpoKeHue, (OTOCHHTE3, IbIXaHWE, OCeJKH,
YTJIE€BObI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOMaeMble, TOTUIHUBO.

TexHonorus: MUIlEeBbIe MPOIYKTHI, OCHOBBI PAaIlMOHAJIbHOIO MHUTAHUS, MOIOIIME CPEACTBA,
MaTepUajbl U3 UCKYCCTBEHHBIX U CHHTETUUYECKHUX BOJIOKOH.

11 KITIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckune 0OCHOBbI XUMHH.

Atom. CocTaB aTrOMHBIX sAziep. XUMHUUYECKUU 37ieMeHT. M3oTombl. CTpoeHHE 3JIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIEC UMCIIA. DHEPreTUYECKHE YPOBHHU U MIOYPOBHH. ATOMHBIE OpOUTAIIH.
Knaccupukanus XuMHYECKHX 3JEMEHTOB (S-, p-, d-, f-amemenTsr). PactipenencHue 3IeKTPOHOB 10
aTOMHBIM OpOUTaIsIM. DJEKTPOHHbIE KOH(MUTYpallK aTOMOB 3JIEMEHTOB IE€PBOTO—4ETBEPTOrO
MEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUH, JJIEKTPOHHbIE KOH(PUIypalud HOHOB.
DJIEKTPOOTPUIIATETBLHOCTb.

Ilepuonuueckuii 3akoH u Ilepuomuueckas cucrtemMa XumMudeckux osnemeHtos /JI.U.
MenneneeBa. CBsi3b NEpUOAMYECKOTO 3aKOoHA U [leproanueckoi CUCTEMbl XUMUYECKHUX 3JIEMEHTOB
C COBPEMEHHOW TEOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB MO IPyNIaM U rnepuojam. 3HaueHUe
nepuoauueckoro 3akona /[.M1. Menaeneena.

XuMmuyeckasi CBsI3b. Buabl XUMHUYECKON CBSA3M: KOBaJCHTHAas, HOHHAs, MeETaJTMYecKas.
Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIA M JOHOPHO-AKIENITOPHBIA. DHEPrus U
mnHa cBs3u. [lonsipHOCTh, HaNpaBIECHHOCTh M HACHIIIAEMOCTh KOBaJeHTHOM cBsi3u. KpaTHble
cBsi3u. BonopoaHas cBsa3b. MexMONIEKyIsIpHbIE B3aUMOICHCTBUS.

BaneHTHOCTh ¥ BaJ€HTHbIE BO3MOXKHOCTH aTOMOB. CBS3b JMEKTPOHHON CTPYKTYpPHI MOJIEKYJ
C UX TEOMETPUUYECKUM CTPOEHHEM (Ha MpUMEpE COeTMHEHUH 3JIEMEHTOB BTOPOT'0 NEpHo0a).

[IpencraBienre O  KOMIUIGKCHBIX — coequHeHusix. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMILJIEKCOOOpazoBarenib, JIMTaHAbl. 3HAUEHHE KOMIUIEKCHBIX coeauHeHud. [lonstue o
KOOPJIUHAIIMOHHOM XUMUHU.

BemecTBa MOJIEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS. THUIBI KPUCTAJUIMUECKUX PEIIETOK
(CTpYKTYp) U CBOMCTBA BEIIECTB.



[Tonsite o aucnepcHbIx cucremax. Mcrunnele pactBopsbl. [IpeacraBieHne O KOIOMAHBIX
pactBopax. CriocoObl BhIpaXKeHUS KOHIIEHTPALMU pacCTBOPOB: MaccoBasi 10Ji BEILIECTBA B PacTBOPE,
MoJIsipHas KOHIeHTpanus. HacblllleHHble ¥ HEHACBIIIEHHbIE PacTBOPBI, PAaCTBOPUMOCTb.
Kpucramnoruaparsi.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. [pUBHANbHbIE HA3BaHUA
OTJIEbHBIX MPEACTaBUTEIEH HEOPraHMUECKUX BEIIECTB.

Knaccudukanys XMMHUYECKUX peaKkuii B HEOPraHWYECKOW M OPraHWYecKOW XUMHH. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB; 3aKOH COXPAHEHHUS M TMPEBpAILEHUS SHEPTHMU IpPU XUMHUYECKHUX
peakusix. Ternoble 3Q(eKTs XuMUYECKUX peakunid. TepMoXxuMuyeckue ypaBHEHHUS.

CKOpOCTh XMMHUYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3n4yHbIX (hakTOpoB. ['OMOTCHHBIC U
rereporeHHsle peakuu. Karanus u katanuzaTopsl.

OOpatumbie 1 HEOOpaTUMBIE peakluh. XUMHUYECKOoe paBHOBecue. KoHCTaHTa XMMUYECKOTO
paBHOBecHus. DakTOpbl, BIMUSIONIME Ha IOJIOKEHHE XHMHUYECKOTO PpABHOBECHS: TEMIIeparypa,
JTABJICHUE U KOHIIEHTPAIlMU BEUIECTB, y4acTBYIOMMX B peakuuu. [Ipunuun Jle [llaTense.

OnexkTponuTnueckas auccouuanus. CunpHble U cinabble  3nMeKTposuThl.  CTeneHb
mucconuranuu. Cpelna BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaibHas, HIejIo4Has. BoaopoHbiid
nokazatensb (PH) pactBopa. 'unponus coneit. Peakiiuu nonHoro oOMeHa.

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHb oxucieHus. OKUCAUTENs U
BoccTaHOBUTENb. [Ipomecchl OKHCIEHUS M BOCCTAHOBJICHHA. BaxkHellime OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DIeKTPOIU3 paCTBOPOB U PACILUIABOB BEIIECTB.

DKCIepUMEHTAIbHBIE METOJbl M3Y4YeHHs] BEUIECTB U UX MPEBpAIICHUI: pa3loKeHue
MEepoKCHJa BOJOpOJAa B MPHUCYTCTBHUHM KaTajau3aTopa, MOJEIH KPUCTAIMYECKUX pEHIETOK,
MIPOBEJIEHUE PEAKIN HOHHOTO 0OMeHa, OIIPEIEIIEHHE CPeJlbl PACTBOPOB C MOMOIIIbIO HHAUKATOPOB,
W3YyYEHUE BIIMSHUA pPa3IUYHBIX ()AaKTOPOB HA CKOPOCTh XMMHUYECKOW peakUuud U TOJOKEHUE
XUMHYECKOTO PAaBHOBECHS.

Heopranuueckasi xummusi.

[Tomoxenne HemeramioB B Ilepuommueckoil cucrtemMe XuMHYeCKUX 3yeMeHToB J[.H.
MenpneneeBa M OCOOEGHHOCTHM CTPOCHHS HX aTroMoB. DHU3MYECKHE CBOWCTBA HEMETAJJIOB.
AmtoTponusi HEeMETauIoB (Ha MpUMEpPe KUCIopoia, cephl, hochopa u yriaepoaa).

Bomopon. Ilonyduenue, ¢usnueckne W XMMHYECKHE CBOWMCTBA: pPEaKIMU C METaUIAMH W
HEMeTaJlJIJaMH, BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ MIpuibl. TOMIMBHBIE 37IEMEHTHI.

lanorensl. HaxoxzaeHue B mpupoje, CrocoObl MOJydeHUSs, (U3NYECKHE M XHUMHYECKHE
cBoiicTBa. ['amoreHoBOZOpO bl. BakHelne KUCIOPOJACOACPKAIME COCIUHEHUSI TaJIOrE€HOB.
JlaBoparopHble U MPOMBIIIIEHHBIE CIOCOOBI MOJTy4YeHHsl rajioreHoB. [IprMeHeHne rajJoreHoB U ux
COECIUHEHU.

Kucnopon, o3oH. JlaGopaTopHble U TNPOMBIIUIEHHBIE CHOCOOBI MOJYYEHHUS KHCIOPOAA.
Ouznyeckue U XMMHUYECKHUE CBOMCTBA U MPUMEHEHHUE KUCTI0poaa U 030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxaenue B mpupojie, CocoObl MOTydeHHs, GU3NUECKHE U XUMHUYECKUE CBOMCTBA.
Ceposogopona, cyabdunsl. Oxcun cepbi(1V), okcun ceppi(VI). Cepruictas u cepHasi KUCIOTBI U X
cosi. OcCOOEHHOCTH CBOUCTB CepHOM KUCTOTHI. [IpuMeHeHue cepbl u e€ CoeTMHEHNN.

Azot. Haxoxaenue B mpupoe, CrocoObl MoaydeHus, GU3NIecKue 1 XMMUIECKIEe CBOMCTBA.
Ammuak, HUTpUABL. OKCHUIBI a30Ta. A30THCTas W a30THAs KHUCIOTHI U MX coir. OcoOCHHOCTH
CBOMCTB a30THOM KHUCIOTHI. [I[puMeHeHne a30Ta 1 ero coeIMHeHUH. A30THBIE YIOOpEeHHUS.

®dochop. Haxoxxmenue B mpupoae, CHOCOOBI MOMydeHUs, (HU3UUECKHE W XHUMHUYCCKHE
cBorictBa. Dochuasl u hochun. Oxcuapl dhocdopa, hochopnas kucimora u e€ conu. [Ipumenenune
docdopa u ero coenunenuit. PocopHbie ynoOpeHus.



VYrinepon, HaxoxaeHwe B TpUpoae. AIoTporHble Mogudukanun. DuU3HYECKue U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pazoBaHHBIX yriepoaom. Oxkcun yriepona(ll), oxcun
yriaepoaa(lV), yromnbHas kuciota U €€ coiau. AKTUBHPOBAHHBIN YroJib, aacopOrus. dymiepeHs,
rpadeH, yriepoaHble HaHOTpYOkU. [IpuMeHeHne MPOCThIX BElIecTB, 00pa30BaHHBIX YIIIEPOJIOM, U
€ro COeIUHEHUN.

Kpemuwnii. HaxoxneHue B mpupoje, CHOCOObI TMOJydeHUs, (PU3NUECKHE U XUMHUYECKHE
cBoiictBa. Oxcua kpemuus(1V), kpemHUEBass KHUCIOTa, CUIUKAThL. [IpuMeHeHHe KpeMHHsSI U €ro
coequHennil. CTEKJ0, €ero moJy4eHue, BUJIbI CTEKIIA.

[Tonoxxenne MeramioB B [lepuoamveckoit cuctemMe XMMHUYECKUX 37eMEHTOB. OCOOCHHOCTH
CTPOCHHSI DJIEKTPOHHBIX 000J704YeK aTOMOB MeTauioB. O0mue ¢u3ndeckue CBOWCTBAa METaJUIOB.
[Ipumenenne MeTaioB B ObITY U TexHHKe. CIUIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psii HanpspKeHUuH meTtayioB. OOmume cnocoObl MOJYYeHHsS] METAIIOB:
TUAPOMETAJUTYPIHsl, TUPOMETAJUTYprusi, ayieKTpoMmerautyprusi. [loHsTne o KOppO3MH METaUIOB.
CrocoObl 3aIKTH OT KOPPO3UH.

OO6mrast xapaktepuctuka MeramwioB |A-rpynmber [lepuoandeckoil CHCTEMBI XUMHUYECKHX
aneMeHTOB. HaTpuii W Kanuii: mosiydeHue, (U3MUeCKHe W XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

OO6mras xapakrtepuctuka MeTawioB |lIA-rpynmer [lepuogumdeckoil CHCTEMBl XUMHUYECKHX
2JIeMEHTOB. Maruuii U KajbIui: MojydeHue, pu3ndeckne U XUMUYECKHUEe CBOMCTBA, MPUMEHECHUE
MPOCTHIX BEIIECTB U UX coenHeHuM. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHHI: TIONy4YeHHE, (U3HYECKHE W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE ITPOCTOTO
BEIIECTBA M €ro CcoeauHeHWd. AM@oTepHbIE CBOWCTBA OKCHIAa M THAPOKCHUIA AIIOMUHUA,
TUAPOKCOKOMILIEKCHI aTFOMUHUSI.

OO6mrast xapakTepucTuka MeTaioB mobOouHblx mnoarpynn (b-rpymm) Ilepuonnueckoi
CUCTEMbI XUMHUYECKUX IEMEHTOB.

du3nyecKue U XMMHUYECKHE CBOMCTBA XpoMma U €ro coequHeHUuH. OKCHUIIBI U TUIPOKCH]IbI
xpoMma(ll), xpoma(lll) u xpoma(VI). Xpomarel W IUXpoMarbl, WX OKHCIUTEIHHBIC CBOWCTBA.
[Tonyuenue u npuMeHeHUe XpoMa.

du3nyeckue W XUMHYECKHE CBOWMCTBA MapraHila M €ro coeAuHeHuil. Baxheimme
coemuaeHust mapranna(ll), mapranna(lV), mapranna(VI1) u mapranma(VIIl). Tlepmanranar kanws,
€ro OKHUCIIUTEIbHbIE CBOWCTBA.

du3nyecKrue U XMMHUYECKUE CBOMCTBA JKejie3a M €ro coenuHeHui. OKCUabl, THAPOKCUIBI U
coau xene3a(ll) u sxenesa(lll). [TonyueHrne u mpuMEHEHHUE Kele3a U €ro CILUTaBOB.

du3nyeckrue U XMMUYECKHE CBOMCTBA MeIW U €€ coenuHeHuil. [losyyenne m nmpuMeHeHue
MEeIN U €€ COeqUHEHUN.

[uuk: moydenne, GU3NUECKUE ¥ XUMHUUYECKHE CBOMCTBA. AMGBOTEpHBIE CBOMCTBA OKCHIA U
TUAPOKCUAA IUHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [I[puMeHeHne IMHKa U €ro COeTUHEHUH.

DKcrepuMEeHTAIbHbIE METOIbl U3yUYEHHs BEIIECTB U UX IMpPEBpalleHH: U3ydyeHre oOpasloB
HEMETAJIJIOB, TopeHue cephl, Qocdopa, xKemesa, MarHus B KUCIOPOJE, H3YyYEHHE KOJUIICKIIUU
«MeTaminel U CIUIaBbl», B3aUMOJICHCTBUE IIETOYHBIX U IIEIOYHO3EMENIbHBIX METaNIOB C BOJOM
(BO3MOKHO HCIIOJIb30BaHUE BHIEOMATEpUANIOB), B3aMMO/JICICTBIE LMHKA M Kelle3a ¢ pacTBOpaMu
KHUCJIOT M UIeNlouel, KaueCTBEHHbIE peaklUyd Ha HEOpraHW4yeckhe aHUOHbBI, KaTHOH BOJAOpOJa U
KaTHOHBI METAJJIOB, B3aUMO/JICHCTBUE THAPOKCUIOB aFOMUHUS M IIUHKA C PACTBOPAMHU KHUCIOT U
HIeJI0UEeH, pelIeHne SKCIepUMEHTANbHbIX 3a7a4 o TeMaM «[ amorensn», «Cepa u €€ coeTuHEeHUs,
«A30T U (dochop UM HX coeauHEHHs», «MeTalabpl INIaBHBIX MOATPYHM», «MeTamisl MOOOYHBIX
MOATPYIII.



XUMUA U )KU3Hb.

Ponp xumuu B oOecrieueHUH YCTOWYHMBOTO pPa3BUTHS denoBeuecTBa. [loHSATHE O HAaydHBIX
METO/IaX MO3HAHUS U METOAOJOTMH HaydHOTro HMcciieoBaHMs. HayuHble NMPUHIUIBI OpraHu3aluu
XUMHYECKOTO Mpou3BoJACTBA. [IpoMbllieHHbIE COCOOBI MOTyYeHHUs BaKHEWIIMX BellecTB (Ha
npuMepe MPOU3BOJICTBA aMMHUAaKa, CEPHOM KHCIOTHI, MeTaHona). [IpoMbleHHble CcrnocoObl
MOJIyYE€HUSI METAJJIOB M CIIaBOB. XHMMHYECKOE 3arpsi3HEHHWE OKpYyKalolleld cpeiasl U ero
nocyencteus. Poiabp xumuu B o0ecrieueHNM 3HEPreTHIeCKO 6€30MacHOCTH.

Xumusg H 300pOBbe denoBeKa. JlekapcTBeHHbIEe cpeactBa. [lpaBuna uMCMoOIb30BaHUA
JIEKapCTBEHHBIX MpenapaToB. Poiab XuMum B pa3BUTUH MEAUIIMHBIL.

XUMUS TMHIU: OCHOBHBIE KOMIIOHEHTHI, MHIIEBble A00aBku. Ponb xumuu B obecrieueHuun
MMUIIEBON 0E€30IaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xumus. IlpaBuna Ge3ormacHOTo
MCI0JIb30BAHUS MTPenapaToB ObITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEIBCTBE: BAXKHEHUIIINE CTPOUTEIILHBIC MaTEpHAIIbI (LIEMEHT, OETOH).

XUMHS B CETBCKOM X03siiicTBe. OpraHnyecKre 1 MUHEPAJbHBIC yI00peHNs.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKIJIO, KepaMuka. Marepuaisl ajs
ANeKTpoHUKU. HaHnoTexHoMOTHN.

Pacuérhble 3amaun.

Pacuérbl: Macchl BellecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
1 00BEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIUH BEIIECTB, MacChl (00bEMa, KOJTMYECTBA BEIIECTBA)
MPOJYKTOB peakluu, €clu OJHO M3 BEIIeCTB HMMEeT NpuMecH, macchl (00bEMa, KoJIMuecTBa
BEIIECTBA) MPOJAYKTa PEaKlUU, €CIU OJHO U3 BEUIECTB JaHO B BUJE pacTBOpa C OMNpeAeiaEHHOU
MAacCOBOM J10JI€l pacTBOPEHHOTO BEIIECTBA, MACCOBOM I0JIM M MOJISIPHOM KOHIEHTPAIIMH BEIIECTBA
B pacTBOpE, I0JIM BbIX0/a MPOAYKTA PEAKIIMH OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzarust MeXTIpeIMETHBIX CBSI3€H MPH M3y4eHUU OOIIeld M HeOpraHu4eckor xumuu B 11
KJIacCe OCYIIECTBIISIETCSA Yepe3 HCIOJIb30BAHHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATHH, MPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO11ue ecTecTBEHHO-HAYYHbIE IOHATHS: ABJIEHUE, HAYYHBIA (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHallu3, CHHTE3, Kiaccuukaius, MNepUOJUYHOCTh, HAOIIOJACHHE, H3MEpPEHHE, SKCIEPUMEHT,
MOJ€eIb, MOJEIUPOBAHHUE.

®duznka: MaTepusi, MUKPOMHUP, MAKPOMUD, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOIIBI,
PaZMoOaKTUBHOCTh, MOJIEKYJa, JHEPreTHUYEeCKU ypOBEHb, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSIHUE BEIIEeCTBA, WICAbHBIN Ta3, (U3NYecCKUe BEIWYMHbI, €AMHULIBI U3MEPEHUS, CKOPOCTb,
SHeprus, Macca.

buonorus:  kneTka, oOpraHmsM, OJKOCHUCTeMa, Owocdepa, MeTabONIM3M, MaKpo- U
MUKpPO3JIEMEHTbI, O€JIKH, JKUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHCIOTHI, (EpMEHTBI, TOPMOHBI,
KpPYrOBOPOT BEILECTB U MOTOK 3HEPTUU B IKOCUCTEMAX.

I'eorpadust: MuHepasbl, FOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus:: XUMHYECKas MPOMBIIIIEHHOCTb, METAJUIYprusi, CTPOUTEIbHBIE MaTepHalbl,
CEJIbCKOXO3SUCTBEHHOE  IMPOU3BOJICTBO, MUIIEBash  IPOMBILIUIEHHOCTb,  (apMareBTH4ecKas
MIPOMBIIIJIEHHOCTh, MPOU3BOACTBO KOCMETHUUYECKUX MPEnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepUaJIOB, AMEKTPOHHAS MPOMBIIIEHHOCTb, HAHOTEXHOJIOT HH.



IIJNIAHMPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI' PAMMEI 110 XMUMHHN HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIEI'O ObPA3OBAHNA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBHUM C CHCTEMHO-NIEATETLHOCTHBIM TOJIXOJ0M B CTPYKTYPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHMSI MpeaMeTa «XUMHS» Ha YPOBHE CPeAHETo o0IIero oopasoBaHusl BbIICICHBI
CIENYIONIME  COCTABISIOMIME:  OCO3HAHME  OOYYaIONMMHCS  POCCHHMCKOM  TpaKJIaHCKOM
WUJIEHTUYHOCTH, TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOTIPEICIICHUIO; HATUINE
MOTHBAallMK K OOy4YEHHI0; TOTOBHOCTh M CIIOCOOHOCTHh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
MPUHATBIMH B OOIIECTBE TMpaBUJIaMd W HOPMaMU TOBEJICHUS, HAJIWYWE IPABOCO3HAHMS,
AKOJIOTUYECKOU KYJIBTYPBI; CIIOCOOHOCThH CTABUTD IEIM M CTPOUTH )KU3HECHHBIE TUTAHBI.

JInuyHOCTHBIE pPE3yJabTAaThl OCBOCHHS MpeaMera «XHMHUsS» OTpaxkaroT cHOPMUPOBAHHOCTH
OTIBITA TO3HABATEIHLHON M MPAKTUYECKOW NEATETLHOCTH OOYyJaroImMXCsS B IMPOIECCe peaTn3aliud
00pa3zoBaTebHON JCATEIHHOCTH.

JInuHOCTHBIE pPE3yabTAaThl OCBOCHHUS TpenMeTa «XUMHs» OTpaxarT CHOPMHUPOBAHHOCTH
OTIBITA TO3HABATEIHLHOW M MPAKTUYECKOW NEATETLHOCTH OOYyYaroImMXCS B IMPOIECCe peaTn3allud
00pa3zoBaTebHON JAEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamxaaHCcKOro BOCIMTAHUSA:

OCO3HAHUSI OOYYAIONUMHUCS CBOMX KOHCTHTYIIMOHHBIX TPaB M OOS3aHHOCTEH, YBaKCHUS K
3aKOHY U MPaBOIOPSIIKY;

MPEACTABICHUS O CONHMAIBHBIX HOpPMaxX M TMpaBWIaX MEKIUYHOCTHBIX OTHOIICHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATEIHHOCTH MPU CO3JAaHHH yYEOHBIX MPOEKTOB,
perieHur y4eOHBIX U TT03HABATENIbHBIX 3a/a4, BHITTOJTHEHHN XUMHUECKUX YKCIIEPUMEHTOB;

CrIOCOOHOCTH TIOHMMAaTh M NMPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U apTyYMEHTHI JPYrux
MIPU aHAIM3€ PA3IUYHBIX BUIOB YICOHOU IEATEITLHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K UICTOPUIECKOMY U HAYIHOMY HACJICTUIO OTCUECTBEHHOU XUMUU;

YBaXEHHUS K MPOIIECCY TBOPUYECTBA B 0OJACTH TEOPUH M TTPAKTUUECKOTO MPHUIIOKCHUSI XUMHH,
OCO3HAHUsI TOTO, YTO JaHHBIE HAyKH €CTh PE3yJbTaT JIUTEIbHBIX HAOJIOJACHHM, KPOIOTIMBBIX
AKCIIEPUMEHTAIIbHBIX MIOWCKOB, IIOCTOSTHHOTO TPyAa YYEHBIX U TPAKTHUKOB;

WHTEpeca U TI03HABATEILHBIX MOTHBOB B MOJYUYEHUU U TIOCJIEIYIOIIEM aHaln3e nHpopmaIuu
0 TMEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOMN OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYallMH, CBS3aHHBIC C XUMHYECKUMU SIBICHUSMH, U TIPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSACHh HA MOPAJTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

TOTOBHOCTH OIICHMBAaTh CBOE TIOBEJICHHWE M TIIOCTYNKH CBOMX TOBAapHIEHd C TO3WUIUN
HPABCTBEHHBIX M TIPABOBBIX HOPM U C y4ETOM OCO3HAHMS TIOCIICICTBUI MOCTYITKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHMsI TICHHOCTEH 370pOBOTO W Oe3omacHoro oOpasza J>KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO;

cOOJTI0IEHUS TPABHIT 0€301TaCHOTO 0OpaIeHUs ¢ BEIECTBAMH B OBITY, ITOBCEAHEBHOM KM3HHU,
B TPYJIOBOM JCSATEIHHOCTH,



MOHUMAaHUS [IEHHOCTH MPaBUJI UHIUBUIYAIBHOTO U KOJIJIEKTUBHOTO OE301aCHOTO MOBEACHUS
B CUTYalUsX, YTPOXKAIOIIUX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TMOCHEACTBUM M HENPUITUS BPEAHbIX MPHUBBIYEK (YMOTPEOJIEHUS aJIKOTOJIA,
HapKOTUKOB, KypeHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTHM B  y4eOHO-HCCIIEIOBATENbCKOM  JIESTEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4yacTHe€ B PEIICHUHM MPaKTUYECKUX 3a7ad COLMAJIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3ydeHHI0 Ipodeccuii pa3IinyHOro poja, B TOM YHCJIe Ha OCHOBE
MPUMEHEHHUSI TPEIMETHBIX 3HaHUH M0 XUMHUH;

YBa)KEHUsI K TPy, JIOASIM TpyJa U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIUBUIYATbHOW TPaeKTOPUHU OOpa3oBaHMsl, Oyayrieit
npodeccun U pealn3alydyd COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00111eCcTBa;

6) 3K0JI0TrNYeCKOro BOCIIMTAHUA:

9KOJIOTHYECKU 11€1€CO00pa3HOro0 OTHOILIEHHUS K MPUPOJE KaK HCTOYHUKY CYIIECTBOBAHMS
JKU3HH Ha 3emIIe;

MOHUMAaHMs TJI00ANTbHOTO XapakTepa 3KOJOTUYECKUX MpoOieM, BIUSHUS IKOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIUATIBHOM CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHXKEHUN XUMHUH JUIsI PELIEHUS BOIPOCOB
paIMOHaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HENPUATUS JIEUCTBUM, MPUHOCAIIUX BpEI OKPYXKAIOIIEH MNPUPOAHON cpene,
YMEHHSI TMPOTHO3UPOBATH HEOIATONMPUATHBIE SKOJIOTMYECKHE TMOCIEACTBHS MPEANPUHUMACMbIX
JNEUCTBUM U MPEIOTBPAILATH UX;

HaJIM4YUs Pa3BUTOTO SKOJOTHYECKOTO MBIIIJICHUS, 3KOJIOTMYECKOM KyJIbTYphl, OIBITA
NESITeIbHOCTH ~ DKOJIOTUYECKOM  HAmpaBI€HHOCTH, YMEHHUS  PYKOBOJACTBOBAaThCA HMH B
MO03HABATEIbHON, KOMMYHUKAaTUBHOM M COLMANBbHON MPAKTHUKE, CIIOCOOHOCTU M YMEHUS aKTHBHO
MIPOTUBOCTOSATH HICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYpPOBHIO Da3BUTUS HAayKd U
00111eCTBEHHOW TTPAKTUKH;

MOHUMAaHMs CHeuuPUKN XUMUU KaK HayKd, OCO3HaHUA €€ poiau B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOTO MBILIUICHHUS, CO3JaHUM IIEJIOCTHOTO MPEACTaBIECHUS 00 OKpYKaroleM
MUpE KaK O eIMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH 1 pelieHun
npo0sieM CoXpaHeHHs MPUPOAHOTO PABHOBECHS,

yOexkIEHHOCTH B 0c000# 3HAUMMOCTH XMMHMM Ui COBPEMEHHOH LMBHIM3aLUU: B €€
T'YMaHUCTHYECKOW HAMpaBIICHHOCTH W BAXKHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpbI, B PEUICHUH TJ00ANIbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBON U 9KOJOTMYeCKON 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, 00eCIIeUeHnN
YCIIOBUI YCHEIIHOTO TPY/AA U SKOJIOTHYECKH KOM(OPTHOM KU3HU KaXKJOTO WieHa OOIIecTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHUMaHMsl  CYHIHOCTH METOJOB  IO3HaHUf,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BaTh MOJydaeMmble 3HAHUSA IS
aHalln3a U 0ObSCHEHHUS SIBIICHUN OKPY)KAIOLEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUHN, YMEHUS
nenaTh 0OOCHOBAaHHBIE 3aKIIOUYEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIUXCS JAHHBIX C LEIbI0
MOJIy4€HUs JOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIIPHO HMCIOJh30BaTh XUMUYECKUE 3HAHUS JUIS PEIICHUsT Tpo0ieM B
peabHBIX KU3HECHHBIX CHUTYaIUsX;

WHTEpeca K MO3HAHUIO, UCCIIEIOBATEIbCKON ACATEFHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CamMoOOOpa3oBaHUIO, K
AKTHBHOMY TIOJTYYCHHUIO HOBBIX 3HAHUH 10 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMH MMOTPEOHOCTSIMU;

HWHTEpeca K 0COOCHHOCTSAM TpyJa B pa3audHbIX chepax mpodhecCuoHaATBHOMN eATeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3yJabTaThl OCBOCHHS TMPOTPAaMMBI 10 XHMHH Ha YPOBHE CpPEIHEro
o01rero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMBbIC 1T  (DOPMHUPOBAHMS MHPOBO33PEHUS OOYYAIONIUXCS MEXIUCITUTIIIHHAPHBIC
(MeXTpeIMEeTHBIC) OOIEeHAYYHBIC TTOHATHS, OTPAKAIOIIUE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa U
cnenu(uKy METONOB TO3HAHMS, HMCIOJb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIEeCTBO,
SHEPTHUsl, SIBJICHHE, MPOIECC, CUCTEMa, HAy4yHBbIM (aKT, MPHUHIUI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOMIOACHUE, U3MEPEHHUE, IKCIIEPUMEHT U JAPYTHUE);

YHUBEpCalIbHbIC YUeOHBIC NEHCTBUs (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIE, PETYIATUBHBIC),
obecrieunBaronue GopMupoBaHue (PyHKIIMOHAIBHOW TPAMOTHOCTH M COITMAIBHOW KOMITETCHIIMH
00yJaroImXxcs;

CIIOCOOHOCTH 00ydJaronuxcs HCI0JIb30BaTh OCBOCHHEIE MEXIUCITUTITHHAPHBIC,
MHUPOBO33PCHUECKHE 3HAHWUSA W YHUBEpPCAIbHBIC YYeOHbIE JEWCTBUS B TIO3HABATEIBLHOU W
COIMAJIBHOW MPAKTHUKE.

MeranpeaMeTHbIe  pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATBHBIMU  YU4COHBIMHU
MMO3HABATEIHHBIMH, KOMMYHUKATHBHBIMHU U PETYJIATHBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

1) 6a3oBble JornyecKkue AecTBUS:

CaMOCTOSITENIFHO (DOPMYIMPOBaTh W aKTyaJIM3UPOBaTh NpoOIEeMy, paccMaTrpuBaTh €&
BCECTOPOHHE;

ONpeNesaTh 1IN JCATCIbHOCTH, 3a7aBas MapaMeTpbl M KPUTEPUU WX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJbTATHI ACSITSIBHOCTH C TTOCTABICHHBIMHU IICIISIMH,

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBINUICHUS: BBIICIATH
XapaKTepHbIC TPHU3HAKKM TIOHATHA W  yCTAHABJIMBaTh WX B3aUMOCBS3b, HCIOJIH30BaTh
COOTBETCTBYIOIIHE TIOHITHS JIJIsI 0ObSICHEHUS OTNICIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TS KJIaCCU(UKAIIMU BEIIECTB U XUMHUYECKUX PEaKIIHi;

yCTaHaBJIUBATh MPUYUHHO-CIICJICTBEHHBIC CBSA3U MEXKTY N3Y9aeMbIMH SIBJICHUSIMU;

CTPOUTD JIOTHYECKUE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTHBHBIC, TI0 aHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH BBIBOIBI H
3aKITIOYCHUS;

MIPUMEHATh B TPOIECCE TMO3HAHUS HCIOJIb3YEMbIE B XMMHU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TTPEOOPa30BhIBATh MOJICIBHBIC MPEJACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) 2JIEMEHTA,
xuMudeckas ¢GopMmysia, ypaBHEHHE XUMHUYECKOW peaKkIuu — TPU PEHIeHUH  YIeOHBIX
MMO3HABATENBHBIX W MPAKTHYECCKUX 3aj7a4, MPUMEHITh Ha3BaHHBIC MOJEIbHBIC TIPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MTPU3HAKOB N3YYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a30BbBIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOTO ITO3HAHMS BEIICCTB U XUMHUECKUX PEaKIINA;



dbopMynupoBaTh LEIM U 3aJaud  UCCIEIOBAHMs, MHCIOJB30BATh IOCTABIEHHBIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMHpOBaHMSI TUTIOTE3BI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUM;

BIIQJIETh HABBIKAMH CaMOCTOSITEIBHOTO IUIAHUPOBAaHUS M MPOBEJACHHUS YUYEHUYECKHX
AKCIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHs HaONIOaTh 3a XOJOM IIpOllecca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro pe3yiabTar, (OpMyIupoBaTh O0OOOIIEHHUS U BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIENI0BAaHUSA, COCTABISITH OOOCHOBAHHBIM OTYET O MPOJEIaHHOMN
pabore;

nmpuoOpeTaTh OMBIT YYEHWYECKOW HCCIAEAOBATEIIbCKOM M MPOEKTHOW  JCSATEIHLHOCTH,
MPOSIBIIATh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEelIeHuUs
MPAKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMYHBIX METO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(OpMaLUU (HayqyHO-TIOMYJIsIpHAs JIUTEpaTypa
XMUMHYECKOTO COJIep’KaHus, CIpaBOYHbIE MOcCOOus, pecypchl MHTepHeTra), aHaIM3UpPOBATh
nH(MOPMALIMIO Pa3IUYHBIX BUAOB U (QOpPM MpeACTaBlIECHUS, KPUTHUYECKH OLEHUBATh €&
JOCTOBEPHOCTH U HEIIPOTUBOPEUYUBOCTD;

dbopMynupoBaTh 3amnpockl W TNPUMEHSATh pa3UyHble METOAbl MpPU TOUCKE U OTOOpe
nHpopMalny, He0OXOAUMOM /JIsl BBITIOTHEHHsI YU€OHBIX 3a/1a4 ONpeAeaEHHOrO TUIIA;

MpHOOpeTaTh OMBIT MCIMOJIb30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMpATh ONTUMAIBHYIO (GOpMYy MpeAcTaBiIcHUS HHPOPMAIHMH (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJIb30BAaTh HAyYHBIM SA3BIK B KayecTBe CpeAcTBa Mpu paboTe ¢ XUMHYECKOU
nH(popMaIuei: MPUMEHATh MEKIPEAMETHBIC ((HPU3HUECKHUE U MaTEMaTHUYECKUE) 3HAKU U CHMBOJIBI,
dhopmysel, a00peBUATYpPBI, HOMEHKIIATYPY;

HCII0JIB30BaTh 3HAKOBO-CUMBOJINYCCKUEC CPEACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e 1eiCTBUSA:

3a/1aBaTh BOTIPOCHI 10 CYIIECTBY 00CYKIa€MOM TEMbI B X0JI€ TUAJIOTa U/WUIN TUCKYCCHH,
BBICKA3bIBATh UJIeH, (POPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEILHO BHITIOJHEHUS
MpEeJI0KEHHOM 3a/1a4u;

BBICTYNaTh C MpE3CHTaluel pe3ylbTaTOB I03HABATEIbHON JEATEIbHOCTH, MOJY4YEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBHITIOJIHEHUU XUMHUYECKOTO IKCIIEPUMEHTA,
MPaKTUYECKOH pabOThl MO HCCIIEJOBAHHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alul y4eOHOTO
MpoekTa, U (opMynupoBaTh BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHBIX HCCIENOBAHUN NYTEM
COTJIaCOBAHUS MO3UIMH B X0J1€ 00CYXACHUS U 0OMEHa MHEHHUSIMH.

PeryasiTuBHbIe YHUBEPCAJbHbIE Y4eOHbIE J1eCTBUSA:

CaMOCTOSITENIbHO TUJIAHUPOBAaTh M OCYIIECTBIIATH CBOIO MO3HABATENIbHYIO JIESTEIbHOCTD,
ompezenss e€ Ielu U 3aJadyd, KOHTPOJMPOBATh M O Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh



Mpe/UlaraeMblii  aJITOPUTM JCUCTBUI TPU BHIMOJIHEHUH YYEOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BBIOMpaTh Hambosee 3PPEKTUBHBIA CIIOCOO WX pEenieHUs ¢ YYETOM TMOJyYeHHUs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIINSX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ylbTaTBl OCBOCHHUS MPOTPaMMBbl 10 XUMHH Ha YIIIyOJEHHOM YpPOBHE Ha
YpOBHE CpemHero oOmero oOpa30BaHWS BKJIIOYAIOT CHENU(PUIECKUE IS Y4eOHOTO MpeaMeTa
«XUMUS» HaydyHbIe 3HAHWS, YMEHHS M CHOCOOBI ACHCTBUI 1O OCBOCHHIO, MHTEPIIPETAIMH U
npeoOpa3oBaHUI0 3HAHWH, BUABI ACATEIBHOCTH MO TIOJYYECHHIO HOBOTO 3HAHUS WU NPHUMEHEHHUIO
3HaHUH B Pa3UYHBIX YYEOHBIX CHUTYyallUsX, a TaKKe B pPEATbHBIX XU3HCHHBIX CHUTYaIHsIX,
CBSI3aHHBIX C XMMHEH. B mporpamme 1o Xumuu npeaMETHBIE PE3YIIbTaThl MPEICTABICHBI TI0 TOaM
W3YUYCHHS.

10 KJIACC

[IpenMeTHBIEe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUsD OTpaxaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAYEHUU OPTraHUYECKONW XUMHHU B CHCTEME
€CTECTBEHHBIX HAayK U €€ poJii B 00ecleueHN yCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA B PELICHUU
mpo0JieM SKOJIOTHYECKOM, SHEPreTHYeCKOW M IMUIIEBOM Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
CO3JaHMM HOBBIX MAaTE€pPUAIIOB, HOBBIX HCTOYHUKOB JHEPrHH, B 00ECMEUEHHU PALMOHAIBHOTO
MPUPO/IOIOIIBL30BaHuUs, B OPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KyIbTyphbl YeIOBEKa, a TaKkKe
AKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie;

BJIICHUE CUCTEMOM XHMMHUYECKUX 3HAaHUH, KOTOpask BKJIIOYAET: OCHOBOIIOJIATAIONINE TOHATHS
— XUMHYECKUH JJIEMEHT, aTOM, SIIPO M JIEKTPOHHAsi 000JI0UKa aToma, S-, P-, d-aToMHbBIC OpOHTaIH,
OCHOBHO€ U BO30YXAEHHOE COCTOSIHUS aTOMa, THOpUIN3alusl aTOMHBIX OpOuTaliel, HOH, MOJIeKyJa,
BaJICHTHOCTb, AJIEKTPOOTPHUIATEILHOCTD, CTEIIEHb OKUCICHUS, XUMUUYECKasi CBSI3b, MOJIb, MOJIApHAs
Macca, MOJISIpHbIN 00BbEM, YriepoAHbIN CKeNleT, (yHKIMOHAIbHAs TPYIIa, paauKal, CTPYKTYpHbIE
(dbopmynbl (pa3BEpHYTHIE, COKpaIlIEHHbIE, CKENIETHbIE), U30MEPHS CTPYKTYPHAsi U IPOCTPAaHCTBEHHAS
(reomeTpuyeckasi, ONTHUYECKasi), M30MEPbl, TOMOJOTHYECKHH psAll, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCJIOPOJ- M a30TCOJEprKalllie OpPraHUYeCKUe COEAMHEHUS, MOHOMED, MOJHMMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJICKYJSIPHBIC COCIUHEHUs, TEOPUH, 3aKOHBI (mepuoauueckuii 3akon J[. W.
MenneneeBa, Teopus CTpPOCHMsI opraHudyeckux BemiectB A. M. byrnepoBa, 3akoH coXpaHEHUs
Macchl BEIECTB, 3aKOH COXpPAaHEHUS W TMPEBpALlEHUS SHEPrud NpPH XUMHUYECKHX pEaKIusix),
3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK XUMUHU, MUPOBO33PEHUECKHE 3HAHUS, JIEKAIIIEe B OCHOBE
MOHUMAaHMS MPUYUHHOCTU M CUCTEMHOCTH XHMHUYECKHUX SIBJICHMIA; MPEJCTABICHUS O MeXaHU3Max
XUMHYECKUX PEAKINil, TEPMOAMHAMUYECKUX U KHHETUUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKAHUS, O
B3aMMHOM BIJIMSHUM aTOMOB M TPYII aTOMOB B MoOJIeKyJaxX (MHIYKTUBHBIM M ME30MEpPHBII
s dextrl, opuentanTsl | 1 Il pona); pakrosornueckrue cBeIeHUs O CBOMCTBaX, COCTaBe, MOJYYCHUH
u 0e30macHOM HCIOJb30BAaHUM BAKHEHMIIUX OPraHWYEeCKUX BEIIECTB B OBITY U MPaKTHUYECKON
NeSITENIbHOCTH YeJIOBeKa, OOUIMX HAayYHBIX MPUHLUIAX XUMUYECKOTO MPOU3BOJCTBA (Ha MpuUMepe
MIPOM3BOJICTBA METAHOJIA, TIepepaboTku HePTH);

c(OpMUPOBAHHOCTh YMEHUII: BBISBIISATH XapaKTepHbIe MPU3HAKK MOHATUH, YCTaHABIUBATh UX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSATUS IMPH OMHCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCTUHECHUN;

c(hOpMUPOBAHHOCTh YMEHUI:



MCIO0JIb30BAaTh XMMHUYECKYI0 CUMBOJIMKY JJISi COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKHUX BEIECTB;

COCTaBJISATh YPABHEHUS XUMUYECKHX pEaKLUi M pacKpbIBaTh UX CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKIUN MOCPEACTBOM COCTaBJICHMS 3JEKTPOHHOTO OanaHca ATHX pPeaKlUid,
peaxkiuii HOHHOTO OOMeHa IMyTEM COCTAaBJICHUSI UX MOJHBIX U COKPALIEHHBIX HIOHHBIX YPAaBHEHMIA;

W3rOTABIMBATH MOJIEIM MOJIEKYJT OPraHWYecKMX BEIIeCTB JUIsl WJUIIOCTpAllUU  HX
XMUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHMI: YCTAHABIMBATh MPUHAAJICKHOCTh M3YYEHHBIX OpPraHHMYECKUX
BEIIECTB M0 UX COCTaBY M CTPOEHHUIO K OMPENEIEHHOMY KiIacCy/TpyIie COeIMHEHUH, naBaTh UM
Ha3BaHus Mo cuctematudeckoit HomeHkinarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BAHUS IS
OTIIENbHBIX TPEICTaBUTENICH OPraHMYeCKUX BEUIECTB (ITHJIEH, AalleTHJIEH, TOJYOJI, TJIMIIEpPHUH,
STUJICHTJIUKOJIb, (peHous, dhopManabAerui, alueTalbleru]], alleToOH, MypaBbUHAasl KHUCJIOTa, YKCyCHAas
KHUCJIOTa, CTEapuHOBAs, OJICMHOBAs, NAJIbMUTHUHOBAs KHUCIOTHI, TJIMIMH, aJaHWH, MAalbTo3a,
GbpyKTO3a, aHWINH, AUBUHIII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U APYyrue);

cOpPMUPOBAHHOCTh YMEHHUSI OIpPENeisITh BUJ XUMUYECKOM CBSI3M B OpPraHMYECKHUX
COeIMHEHUX (KOBAJICHTHAs U HOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBSI3b);

cOpMUPOBAHHOCTh YMEHUS MPUMEHSTh IMOJIOKEHUS TEOPHUH CTPOEHUS OPraHuYecKUX
BemectB A. M. ByriepoBa s 0OBSICHEHHs 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTpOEHUS;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3HUeCKre U XUMUYECKUE
CBOMCTBA THUIHMYHBIX MPEJCTABUTENEH pPA3IUYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB: AJKAHOB,
LUKIIOAIKAHOB, AJKEHOB, aJKaJHEeHOB, AaJIKHHOB, AapOMAaTUYECKUX YIJIEBOJOPOJOB, CIHUPTOB,
abJIETU]IOB, KETOHOB, KAapOOHOBBIX KHCIOT, TIPOCTBIX M  CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUI U aMHUHOB, aMUHOKHCIIOT, O€IKOB, yrJeBOJOB (MOHO-, AU- U TOJHCAXapUIOB),
WUTIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKIY HHUMHU YPaBHEHHMSIMHM  COOTBETCTBYIOIIHX
XMUMHUYECKUX PEaKLUi ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMUPOBAHHOCTh yYMEHHUS TOATBEPKJaTh Ha KOHKPETHBIX IIpUMeEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHON CINOCOOHOCTH OPraHMYECKUX COEOUHEHH OT KpaTHOCTH U THUIIa
KOBAJICHTHOM CBSI3U (G- U T-CBSI31), B3AUMHOTO BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepu30BaTh UCTOUHUKU YIJIEBOJOPOJHOTO ChIPhbs (HEPTB,
MPUPOJHBIN Ta3, Yrojib), CIOCOOBI €ro MepepadOTKM W MPaKTUYECKOe MPUMEHEHHE IMPOJTYKTOB
nepepaboTKH;

cOpMUPOBAHHOCTh BJIAJICHUA CHCTEMOM 3HAaHUW O €CTECTBEHHO-HAYYHBIX METoJax
MO3HAHUS — HAOIIOIEHNH, U3MEPEHNH, MOJEIMPOBAHNH, SKCIIEPUMEHTE (PealbHOM M MBICIEHHOM)
Y yMEHUS IPUMEHSTh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHUSI IPUMEHSITH OCHOBHbBIE OINEPALIMH MBICITUTEIBLHON eI TeNbHOCTH
— aHalIM3 W CHHTE3, CpaBHEHHE, O0000IlIeHHEe, CHCTEeMAaTH3allhio, BBIABICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€d — JUIsl U3YUEHUS CBOWCTB BEIIECTB M XMMHUECKUX PEaKInit;

c(OpMUPOBAHHOCTh YMEHHI: BBISBISATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUN C MOHSATUSAMHU U
MIPEJICTaBICHUSIMHU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JUIsl 00Jjiee 0CO3HAHHOTO MOHUMAaHUS
CYIIHOCTH MaTepUaibHOIO €JUHCTBA MHUpPA, HUCIOJIB30BATh CHUCTEMHbIE 3HAHHUS IO OPraHUYECKOM
XUMHHU JUTsI OOBSICHEHUS U IPOTHO3WPOBAHMS SBJIEHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOY;

cOpPMUPOBAHHOCTh YMEHHUH: TMPOBOJUTH PACUETHl 1O XUMHUYECKUM QopMmylIaM U
YpaBHEHUSAM XUMUYECKUX PEaKLUUN C UCIOJIb30BaHUEM (PU3NUYECKUX BETUYMH (Macca, 00bEM Ta3oB,
KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOUINX BEUIECTBA C KOJMYECTBEHHON CTOPOHBI: pacd€Thl 1O



HAXO0XJICHUI0O XUMHUYECKOW (OpMyIbl BeIIeCTBAa MO HM3BECTHBIM MAaCCOBBIM JOJSM XUMHYECKHX
AJIEMEHTOB, MPOJYKTaM CTOPAHUs, TUIOTHOCTHU Ia3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUM: NPOrHO3UPOBATh, AHATU3UPOBATh M OICHUBATh C IMO3UIUN
HKOJIOTHYECKOM 0e30MacHOCTU TOCJIENCTBUS ObITOBOM M IMPOU3BOJCTBEHHOW JAEATEIbHOCTU
YeJI0BEKa, CBSI3aHHOU C mepepabOTKOM BEIIEeCTB, UCIOJIb30BATh MOTYUYEHHbIE 3HAHUS ISl TPUHSTUS
IPaMOTHBIX pelIeHUH IpoOIeM B CUTYaIUsIX, CBA3aHHBIX C XUMHUEH;

c(OpPMUPOBAHHOCTh YMEHHUMN: CAMOCTOSATEIbHO IJIAHUPOBATh W MPOBOJUTH XUMUYECKUI
SKCHEPUMEHT (TIOJyYeHHE U M3yYeHHE CBOMCTB OPraHMYECKHX BEIIECTB, KAUECTBEHHBIE pEaKlUu
YTIEBOJAOPOJOB PAa3IMUHBIX KJIACCOB M KHCIOPOJACOAEPKAIMX OPraHMYECKUX BEIECTB, pElIeHHe
SKCIEPUMEHTAJIBHBIX 3aJa4 M0 PACIO3HABAHUIO OPraHUYECKHX BEIECTB) C COOJIIOJIEHUEM IPaBUII
0e3omacHOTO OOpaIIeHHs C BEIIeCTBaMHU | JIA0OpaTOPHBIM 000pyAoBaHUEM, (HOPMYIHUPOBATH 1IEITH
UCCIIEIOBaHUS, MPEJICTaBIATh B PA3IMYHON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIU3UPOBAThH U
OILICHHUBATh UX TOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI:

coOmoIaTh TpaBUiIa AKOJOTHYECKU IIEJIECO00pa3HOr0 TMOBEACHUS B OBITY W TPYIOBOH
NEeSITEIHOCTH B IENIAX COXPAHEHUS CBOETO 3I0POBbS, OKPYXKAIOUIEH MpUPOJHOW cpeabl U
JOCTHXKEHHS €€ YCTONYMBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTb TOKCHYECKOTO JEHCTBUS Ha JKHUBBIE OpPraHU3MBbI ONpeAeTEHHBIX
OPraHM4YeCcKUX BEIIECTB, MOHUMas cMbich nokazarens [1JIK;

aHaAJIM3HPOBATh 1e1eco00pa3HOCTh  IPUMEHEHUs OpraHMYeCKUX  BEILECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0Nb32;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATh IICJICHAMPABICHHBIA TOUCK XHUMHUYECKON
nH(poOpMallMd B Ppa3IUYHbIX HCTOYHMKAX (Hay4yHass W y4eOHO-Hay4Has JIMTEpaTypa, CpelicTBa
MaccoBoil uHpopMmanuu, WHTEepHET U Jpyrue), KpPUTHUECKH AaHAIMU3UPOBATh XHUMHUYECKYIO
nHpopMaluio, nepepadbaTeiBaTh €€ W HCIOJIH30BaTh B COOTBETCTBHUU C IOCTaBIICHHOW Y4eOHOM
3a7a4en.

11 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOCHUS Kypca «OO0Ias 1 HeopraHu4ecKasi XUMUs OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: O MaTepUaIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SBJICHUHN MPUPOIbI, O MECTE U 3HAYEHUU XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ pomu B OOECHEUYEHHWH YCTOWYMBOTO pa3BUTHUS, B pELIEHUH MPOOJIEM 3KOJOTHYECKOH,
SHEPreTHUECKOM U MUIIeBON 0€30MacHOCTH, B Pa3BUTHH MEAULIMHBI, CO3JAaHUU HOBBIX MaT€pHAJIOB,
HOBBIX HCTOYHMKOB OJHEpPrHHM, B OOECIEUEHUU pPAlMOHAIBHOTO MPHUPOJIONOIL30BAaHUS, B
dbopMHUpPOBAaHMM MHPOBO33PEHHUS] M OOIIeH KyJIbTyphl UEIOBEKa, a TaKXKe HKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 370POBBIO U MPUPOTHON CPEIE;

BIIaJICHUE CUCTEMOM XMMHMUYECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIOIATAIOUIUE TOHSTHS
— XMMHUYECKHI 3JIEMEHT, aToM, PO aToma, M30TOIbI, JIEKTPOHHAs 000J04YKa aToma, S-, p-, d-
aTOMHbBIE OpOWTAIM, OCHOBHOE U BO3OYKIEHHOE COCTOSIHMSI aroMa, THOpHUIM3alus aTOMHBIX
opOuTanel, HMOH, MOJEKYyJa, BaJIEHTHOCTb, O3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasi CBs3b (KOBaJIEHTHAsl, WOHHAs, METAJUIMYecKas, BOJOPOAHAs), KpHUCTaJUIMYecKas
pemérka, XUMHYECKas peaklus, pPacTBOp, DJIEKTPOJUTHI, HEIIEKTPOIUTHI, SIEKTPOIUTHUECKAS
JMICCOLIMAIUs, CTENEHb UCCOLMALMY, BOJOPOJHBINA MOKa3aTelb, OKHUCIUTENIb, BOCCTAHOBUTEID,
TEIUIOBOM 3(PPEKT XUMHUYECKOHW PEaKIUHh, CKOPOCTh XUMHUYECKOM PEaKIUH, XUMHYECKOEe
paBHOBECHE; TEOPUHU U 3aKOHBI (TEOPHS IEKTPOJUTUUECKON AUCCOIMAIINY, TIEPUOINYECKUI 3aKOH
.. MeHnneneeBa, 3aKOH COXpPAaHEHHMSI MacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBpAIICHUS
SHEPruM MpU XUMHUYECKUX PEaKLHUsAX, 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB, 3aKOH JIEHCTBYIOIIUX



Macc), 3aKOHOMEPHOCTH, CUMBOJUYECKHM S3bIK XMMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKaIlle B
OCHOBE T[OHHUMAaHHUS MPUYUHHOCTU M CUCTEMHOCTH XHMHUYECKUX SIBIICHUH; COBpPEMEHHbIE
MIPEJICTaBJICHHUS] O CTPOCHUHU BEIeCTBa HA aTOMHOM, MOHHO-MOJIEKYISIPHOM M HaJMOJIEKYISIPHOM
YPOBHSX; TMPEACTaBICHUS O MEXaHU3Max XHMHUYECKHX peakiui, TEepMOJUHAMUYECKHX H
KMHETUYECKUX 3aKOHOMEpPHOCTAX HUX TMPOTEKaHUs, O XMMHUYECKOM pPaBHOBECHH, pPAacTBOpax U
JUCIIEPCHBIX cUcTeMaX; (PaKTOJOTMUYECKHE CBEICHHMS O CBOWCTBAX, COCTaBe, MOJYYEHUU U
0€30MacHOM HCIIOJIb30BAHNN BAKHEUIIMX HEOPraHMYECKHX BEIIECTB B OBITY M IPAKTHYECKOMN
JeSITENIbHOCTH YeJIOBEKa, OOIINX HAYYHBIX MPUHIUIIAX XUMUYECKOTO IPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHHI1: BBISBISATH XapaKTepHbIe MPU3HAKU MOHATHUI, YCTAaHABINBATD UX
B3aMMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIINE MMOHATHUS MIPH ONMCAHUN HEOPraHMYECKHUX BEUIECTB
Y UX MPEBpAILICHUH;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJS COCTaBJICHUS
(bopMyIT BEIIECTB U ypaBHEHHUH XMMHUYCCKMX PEaKIlvii, cucTeMatudeckyo HoMmeHkiaarypy (IUPAC)
Y TPUBHMAJIbHBIE HA3BaHUSI OT/IEIbHBIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHS ONPEACIATh BAJEHTHOCTh M CTENEHb OKUCICHUS XUMHYECKHUX
JJIEMEHTOB B COEIMHEHUSX, BHUJ XUMHUYECKON CBs3M (KOBaJieHTHas, MOHHAs, MeTaJuIM4yecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

c(OpMUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCHUMOCTh CBOMCTB BEIIECTB OT BUJIa XUMUYECKOM
CBS3M M THIA KPUCTAIMYECKOW PEUIETKH, OOMEHHBIH M JOHOPHO-aKIENTOPHBIA MEXaHU3MbI
00pa3oBaHUs KOBAJIEHTHOU CBSI3U;

c(OpMUPOBAHHOCTh YMEHMI: KJIACCU(UIUPOBATh: HEOPraHWYEeCKHe BEIIeCTBA IO HUX
COCTaBY, XMMHUECKHE PEAKIHH [0 Pa3IW4YHbIM MpU3HAKaM (YHCIy K COCTaBYy pearupyrommx
BEILIECTB, TEIUIOBOMY 3(dexTy peakuuu, HU3MEHEHUIO CTENeHEel OKHUCIEHHUS 3JIEMEHTOB,
00paTUMOCTH, YYAaCTHIO KaTaju3aropa W JAPYrue); CaMOCTOSITEIBHO BBHIOMPATh OCHOBAaHHS H
KpUTEPUH JUI KJIacCU(PUKALIUU U3yYaEMBbIX BEIIECTB U XUMUUYECKUX PEaKIUi;

chOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICH Tiepuoaudeckoro 3akoHa /[. . MenneneeBa
U JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh EKTPOHHOE CTPOECHHWE aTOMOB M HOHOB
XUMHUUYECKUX DJIEMEHTOB IepBoro—4erBéproro mnepuoaoB Ilepuonnueckoit cucrtemsr JI.A.
MeHnpeneeBa, UCMONb3Ys MOHITHS «IHEPTETUUECKHE YPOBHUY, «IHEPreTHUECKUE TOLYPOBHUY, «S-,
p-, d-aToMHBIC OpOUTATN», «OCHOBHOE M BO30YXIEHHOE JHEPreTHUECKHE COCTOSIHHS aToMay,
OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHHSI CBOWCTB XMMHUYECKHUX DJIEMEHTOB M MX COCIUHEHUIl MO
nepuosaMm U rpynnam Ilepuonnueckoit cuctemsl [[. M. MenaeneeBa, BaJICHTHbIE BO3MOMXHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHS MX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepU30BaTh (OMHUCHIBATh) OOIIME XHUMHYECKHE CBOMCTBA
BEIIECTB PA3IMYHBIX KJIAcCOB, MOATBEP)KIATh CYIIECTBOBAHME T'€HETUYECKON CBSI3M MEXAY
HEOPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPaBHEHUIH COOTBETCTBYIOIMIMX XUMUUECKUX pPEaKLUii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIHii TOCPEICTBOM COCTaBJIEHHUS S3JECKTPOHHOTO OajlaHCa ATUX PEeaKIui; peakiuii MOHHOTO
oOMeHa myTéM COCTaBIIEHUS UX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUH; peaKklnii THAPOIIN3a;
peaKkIuii KOMIIJIEKCO0Opa3oBaHusl (Ha MpUMepe THAPOKCOKOMITIIEKCOB ITMHKA U aJTFOMUHHUS );

c(OpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIUuil
C Y4€TOM HX SHEPreTHYECKHX XapaKTepPUCTUK, XapaKTep H3MEHEHHsSI CKOPOCTH XHMHUYECKOMN
peakuuu B 3aBUCUMOCTH OT PA3JIMYHBIX (DAaKTOPOB, a TAKXKE XapaKTep CMEIIEHUS XHUMHYECKOIo
paBHOBECHS TI0]1 BIUSIHAEM BHEIIHUX Bo3aericTBui (mpuHiui Jle [latense);



c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepPU30BaTh XUMHUYECKHE PEaKIMH, JeKallle B OCHOBE
MIPOMBIIIJIEHHOTO MOJIy4EHUSI CEPHOMN KUCIOThI, aMMHUaKka, oOII1e HaydyHble IPUHIUIBI XUMHUECKUX
MIPOM3BO/JICTB; 1IEIECO00Pa3HOCTh MPUMEHEHHSI HEOPraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B
OBITY C TOUKU 3pEHUSI COOTHOIIEHUSI PUCK-TI0JIB3A;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMM O METOJaX HAyYHOTO IO3HAHWSI SIBJICHHUI
MpHUPObI — HAOIIOJEHHE, U3MEPEHNUE, MOICTUPOBAHUE, IKCIIEPUMEHT (peajbHbIi U MBICICHHBII),
HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS MPUMEHSATh ATH 3HAHUS MPHU SKCIIEPUMEHTAIbHOM
UCCJIEIOBAaHUH BELIECTB U U1 OOBSCHEHHS] XMMHUYECKUX SBJIEHUH, UMEIOIIUX MECTO B MPHUPO/IE,
MPAKTUYECKON JESITENbHOCTH YENIOBEKA U B IIOBCEAHEBHON KHU3HU;

c(OpMUPOBAHHOCTh YMEHUS BBISBISATH B3aMMOCBS3b XUMHUYECKUX 3HAHUN C MOHATUSIMH U
MIPEJICTaBICHUSIMHU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JUIsl 00Jjiee 0CO3HAHHOTO MOHUMAaHUS
MaTepUaIbHOTO €MHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS MPOBOJAUTH PACUEThl: C UCMOJIb30BAaHUEM MOHATUH «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIIGHTpAIMs»; Macchl BellecTBa Win o0bEMa rasa mo
M3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce WM O0BbEMY OJHOIO M3 YYacTBYIOIIUX B PEaKIUU
BEIIECTB; TEIIOBOro 3(dexra peakuuu; 3Ha4eHUs] BOJOPOJHOTO MOKA3aTeNsl paCTBOPOB KUCIOT U
IeI0Yei ¢ M3BECTHOU CTETIEHBIO AUCCOLMAINH; MACChl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTA
peaxkiuu, eciii OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BUJE PACTBOPA C ONpeAeNEHHOM MaccoBOM
JoJiell pacTBOPEHHOTO BEIIECTBA MJIM JIaHO B M30bITKE (MMEET MPUMECH); JI0JIM BbIXOJA MPOIyKTa
peakuu; 00bEMHBIX OTHOLIIEHUH Ira30B;

c(OpPMUPOBAHHOCTh YMEHHUMN: CAMOCTOSATEIbHO IJIAHUPOBATh W MPOBOJUTH XUMUYECKUI
SKCIEPUMEHT (TPOBEIEHUE peakiii MOHHOTO OOMEHa, MOATBEpXkJACHHE KaueCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEIIECTB, ONPEICIIEHNE Cpellbl PaCTBOPOB BEIIECTB C MOMOILBIO HMHAWKATOPOB,
W3Y4YE€HHE BIHUSHUS pa3IUYHbIX (HAKTOPOB HA CKOPOCTh XHMHYECKON peakiuu, pelieHne
SKCIEPUMEHTAJIBHBIX 3a7ad 1o Temam «Metamnel» U «Hemeramib») ¢ coOnoeHUEM MpaBul
0e3omacHOTO OOpaIIeHHs C BEIIeCTBaMHU M JJA00OpaTOPHBIM 000pyAoBaHUEM, (GOPMYJIUPOBATH 1IETh
UCCIIEIOBaHUS, MPEJICTABIATh B Pa3InYHON (opMe pe3yabTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U
OILICHUBATh UX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHUH: COOJIIOMATh TMpaBWia IMOJIH30BAHUS XUMUYECKOW TOCYI0N M
nabopaTopHbIM 000pyIOBaHUEM, OOpalIeHHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMH IO
BBITIOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKHUX OIBITOB, SKOJIOTHUYECKHU I[€JIeCO00pa3HOro MOBEACHUS B
OBITY U TPYAOBOM NIEATEILHOCTH B LIETSX COXPAHEHUSI CBOETO 3/10POBbs, OKpPYXKAIOIIeH TpUpoaHOI
Cpelbl U JTOCTIXKEHHUS €€ yCTOMYMBOIO pa3BUTHUS, OCO3HABATh OMACHOCTh TOKCHUYECKOTO JIEHCTBUS
Ha JKMBBIE OPraHH3Mbl OIpeNeIEHHBIX HEOPraHWYECKUX BEIIECTB, MOHUMAs CMBICI IOKa3aTess
IAK;

chOpMUPOBAHHOCTh YMEHHH: OCYIIECTBIATHh IICJICHAMPABICHHBIA TOUCK XUMHUYECKON
nH(popMallMd B Ppa3IUYHbIX HCTOYHMKAX (HaydyHass M ydyeOHO-Hay4Has JIMTepaTypa, CpelicTBa
MaccoBoil uHpopMmanuu, WHTEepHET W Jpyrue), KpPUTUYECKH AaHAIU3UPOBATh XUMHYECKYIO
nHpopManuio, nepepadbarbiBaTh €€ W HCMOJIB30BaTh B COOTBETCTBHUU C IOCTaBIICHHOW Y4eOHOM
3a7a4en.
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anemeHToB J[. . MeHneneera
19 Crpoenue BemiectBa. MHOTOOOpa3ue 11 1 bubmmoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
VIMITFICCIHE peardiit https://m.edsoo.ru/2dd57f24
Uroro mo pazmeny 39
Pasnen 2. Heopranuyeckasi xumusi
bubmuorexa [JOK
2.1 H 31 1 3
EMETATLIH https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
2.2 M 23 1 2
Crat https://m.edsoo.ru/2dd57f24
Hroro no pazgeny o4
Paznen 3. Xumus u xKu3Hb
31 MeToabI II03HAHUS B XUMUH. XUMHA U 9 bubmuorexa [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Uroro mo pazmeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmmmuecTBo yacos
Ne Hara DJIeKTPOHHbIe N (ppoBbIe
Tema ypoka Kontpoabusbie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI

[Ipenmer u 3HaueHUE

OPraHu4eCcKO XMMHH,
bubmuoreka [JOK

1 1
HIPSACTABIICHIE O https://m.eds00.ru/3686e65

MHOT000pa3uy OpPraHUYEeCKHX
COCIMHEHU N

DNEeKTPOHHOE CTPOCHUE aToMa
yriiepojia (OCHOBHOE U

9 BO30YXJIEHHOE COCTOSIHUSA). 1 bubmmoreka [JOK
BasieHTHBIE BO3MOXHOCTH https://m.edsoo.ru/Oce6fd4c
aTtoma yriepoaa. CrtaproBas
JMarHOCTHKA.

XuMHUecKas CBA3b B
OpPraHMYECKUX COCIUHEHMSIX.
3 I\/II)GX21HI/I3MI)I o6pa3I([)BaHH51 1 bubmorexa LIOK
. https://m.edsoo.ru/8d39f5¢c8
KOBAJICHTHOM CBS3H, CITOCOOLI
pa3pbiBa CBS3EM
Teopust crpoeHust
4 OpF:HI/I‘-IeCIj(I/IX coeMHeHuN A. 1 bubmorexa LIOK
https://m.edso0.ru/9e595ch8
M. bytieposa
Busl uzomepun: CTpyKTypHas,

5 MIPOCTPAHCTBEHHAS. 1 bu6mmoreka [JOK

OnekTpoHHbIe Y3PdEeKTH B https://m.edso0.ru/b0e61661

MOJICKYJIaX OpTraHUYCCKUX




COEIMHEHUI

IIpencrasnenue o
KITaCCU(UKAIIUU U

6 CUCTeMaTH4YeCcKast Brbmorexa LIOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB
Knaccugukamus peakuii B bubmmoreka [JOK

7 y
OpraHUYeCKO XUMUH https://m.edsoo.ru/ba5706aa
CucremaTu3aiys u 0000IICHIE

8 3HaHUM 1O TGlI\I/[e. on;mouel Bubmorexa LIOK

https://m.edsoo.ru/87a37cab
TeCTHPOBAHHE.
ATnKaHBI: TOMOJIOTHYECKUH PsIJI,
obmras ¢popmyina,

9 HOMEHKJIATypa U U30Mepus, bubmmoreka [JOK
ANEKTPOHHOE U https://m.edsoo0.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

10 du3nyecKrue 1 XUMUYECKHe bubmuorexa [JOK
CBOICTBA aJIKaHOB https://m.edso0.ru/3137711c
Haxoxnenue ankaHoB B

11 Hpnponﬂe. CnocoOsI morydeHus bubamorexa LIOK

https://m.edsoo.ru/259b0a5h
Y IPUMEHEHUE aTKaHOB
Huxnoankansl: o01Ias
dbopmMyIa, HOMEHKIIaTypa 1
12 U30Mepusi, 0COOCHHOCTH bubmmoreka [JOK

CTPOCHHA U XUMHUYCCKHX
CBOJCTB, CIIOCOOBI MOJIy4EHUS U
IIpUMEHEHNE

https://m.edso0.ru/156730d2




Pemrenne pacy€THbIX 3a/1a4 Ha
OIIpEIETICHUE MOJIEKYIISIPHOMN
(hOpMyITBI OPraHUYECKOTO

13 BEILIECTBA 110 MaCCOBBIM JOJISIM bromiorexa LIOK
https://m.edsoo.ru/bf84d8eb
aTOMOB JIEMEHTOB, BXOSAIIUX
B ero cocrtas. CucremaTuzanus
1 00001IIeHre 3HaHUH 110 TeMe
AJNKEeHBI: TOMOJIOTHYECKUH PsiJI,
obmras ¢popmyina,
HOMEHKJIATYpa, dJIEKTPOHHOE U bu6mmoreka [JOK
14
MPOCTPAHCTBEHHOE CTPOCHHUE https://m.edsoo.ru/273b0ale
Mouiekyn. CTpyKTypHasi ¥ LMC-
TpaHC-U30MEpHsl AIKEHOB
DU3NYECKUE U XUMUYECKHUE
15 CBOMCTBa ankeHOB. [IpaBuiio bubmorexa LIOK
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CrniocoObI mosryueHus u bu6mmoreka [JOK
NPUMEHEHHE ATKEHOB https://m.eds00.ru/665dc058
IIpakTnyeckas padora Ne 1 o
17 Telljv[e "Honyquie JTUJICHA U bubamorexa LIOK
. https://m.edso0.ru/0941eed8
U3Y4YEHHUE €ro CBOICTB
Pemrenne pacy€THbIX 3a/1a4 Ha
18 OIIpEIETICHUE MOJIEKYIISIPHON bubmmoreka [JOK
(bopMyIIBI OPraHHMYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AJKagueHbl: CONPSKEHHBIE,
19 W30JIMPOBAHHEIE, bu6mmoreka [JOK
KyMYJIUPOBaHHBIC. https://m.edso0.ru/04298c0a

OCOOGEeHHOCTH AIIEKTPOHHOTO




CTPOCHUS

20 XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
CONPSDKEHHBIX JTUCHOB https://m.edsoo0.ru/e561253d

21 CriocoOsI MmoTydeHus u bubmmoreka [JOK
NPUMEHEHUE AJIKaINCHOB https://m.edso0.ru/1aa81660
AJIKHHBI: TOMOJIOTUYECKHH P,
obmras popmyina,

99 HOMEHKJIATYpa, dJIEKTPOHHOE U bu6mmoreka [JOK
MPOCTPAHCTBEHHOE CTPOCHHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYJ, (pru3mueckue
CBOMCTBA

23 XUMHUUYECKHE CBOMCTBA bubmuorexa [JOK
aIKMHOB https://m.edso0.ru/23493a93

24 KauecTBeHHbIE peakiuu Ha bu6mmoreka [JOK
TPOIHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CriocoOsI MmoTydeHus u bubmmoreka [JOK

25
NPUMEHEHUE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenun q: YETHI 110

26 y;aBileHiI:(? i?/IMpII):eCCIfOﬁ bubamorexa LIOK

https://m.edsoo.ru/5db8e526
peakuuu

97 Cucremaru3zaius u o0o0meHne
3HaHUH 10 TeMeE.

ApeHbI: TOMOJIOTUYECKUM PS/I,
obmras ¢popmyina,
28 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmmoreka [JOK

HPOCTPAHCTBEHHOE CTPOCHHE
MoJIeKyJ1 OeH30J1a ¥ TOJTyoJIa,
ux (pu3NYecKue CBOMCTBA

https://m.edso0.ru/a92a7094




XUMHUYECKHE CBOMCTBA APEHOB:

bubmuoreka [JOK

29 PEaKIUK 3aMeIICHHSI https://m.edsoo.ru/ad4alae4
XUMHUYECKHE CBOWCTBA APEHOB:
30 peakuuu HpI/ICOGHI/IHeHI/ISf Bubmmorexa LIOK
’ https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB O€H3071a
31 Oco0eHHOCTH XUMHYECKHX bubmmoreka [JOK
CBOWCTB CTHpOJIA https://m.edsoo0.ru/d5018a54
Pemrenne pacy€THbIX 3a/1a4 Ha
32 OIIpEZIETICHUE MOJIEKYIISIPHOM bubmmoreka [JOK
(bopMyIIBI OPraHMYECKOTO https://m.edsoo.ru/53461a2c
BEIIIECTBA
33 CrniocoObl mosryueHus u bubmmoreka [JOK
NPUMEHEHHUE apEHOB https://m.edso0.ru/6f717d09
['enernueckas cBsI3b MEKIY
34 Pa3IMYHBIMU KJIacCaMu
YTII€BOJIOPOJIOB
Pacuétel o ypaBHEHUSIM
XUMHUUYECKUX PEAKIIUH.
35
Cucremaru3zaius u o0o0meHne
3HaHUH 110 TEMeE
36 IIpuponnsiii ras. IlomyrHsle
He(TSAHBIC Ta3bI
37 KaMeHHBbIH yroip 1 NpoIyKThl bubmmoreka [JOK
ero nepepadboTKH https://m.edso0.ru/69b3398b
Hed1p 1 ciocoOsr eé
38 HelipaGOTKH. [Tpumenenue Bubmmorexa LIOK
https://m.edsoo.ru/21f9de78
MPOAYKTOB MepepaboTKu HePTH
39 I'eneTnueckas CBS3b MEKITY




Pa3JIMYHBIMHA KJIaCCaMU
YIII€BOJJOPOJIOB

40

["asloreHonpon3BoIHbIE
YIJI€BOJOPOJIOB: JIEKTPOHHOE
CTPOCHHUE; peaKLUH 3aMELICHHS
rajoresHa

bubmuorexa [JOK
https://m.edso0.ru/82b4d759

41

JlelicTBue mienoyen Ha
raJIOreHIPOU3BOIHBIE.
B3aumopeiicteue
JUTAJIOT€HAJIKAHOB C MAarHUEM
Y IUHKOM

42

Cucremaru3zaius u o0o0meHne
3HaHUU 10 paszieny
"YrneBonoposl”

bubmuorexa [JOK
https://m.edso0.ru/20e89f22

43

KonTtposnpsHas paboTa 1o teme
"YrneBonoposr"
(MpoMeKyTOYHBIH KOHTPOJIb)

bubmuoreka [JOK
https://m.eds00.ru/95c9e298

44

[IpenenbHbIE OTHOATOMHBIE
CIIMPTHI: TOMOJIOTHUECKHUI PsJI,
obmras popmyna, CTpOCHUE
MOJIEKYJI, U30MEpHS,
HOMEHKJIATYypa,
Kiaccupukanys, pusnueckue
CBOMCTBA

bubmuorexa [JOK
https://m.edsoo.ru/df04c5cd

45

XMMHWYECKUE CBONCTBA
MpeACIbHBIX OJTHOATOMHBIX
CIIUPTOB

bubmuorexa [JOK
https://m.edso0.ru/26ee34fe

46

CrniocoObI mosryueHus u
NPUMEHEHHNE OJJHOATOMHBIX

bubmuorexa [JOK

https://m.edso0.ru/484100000000000




CIIUPTOB

[TpocTsie a¢upsr:
HOMEHKJIATypa ¥ U30MepH,

bubmuorexa [JOK

41 0COOCHHOCTH (PU3NICCKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaroMHbI€ CIIUPTHL:

48 STUJICHIIIUKOJIb U TIIULIEPUH, UX bubmmoreka [JOK
bu3MUecKre U XUMUYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CrniocoObl mosryueHus u

49 [IPUMEHEHHE hZZOFO&TOMHHX bubamorexa LIOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHHUE MOJIEKYIIbI
50 q)mnqecmfe CBOICTBA. o bubmorexa LIOK
https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH eHOIa
. bubmmorexa LIOK

°1 Xumrieckne cpoficTsa genona https://m.edso0.ru/037ca5f9

59 CrniocoObl mosryueHus u bubmmoreka [JOK
npuMeHeHne GpeHoa https://m.edsoo.ru/c77ddf4c
IIpakTnueckas padora Ne 2.

53 Pemrenne skcniepuMeHTaNbHBIX bu6mmoreka [JOK
3aga4 o teme "CrnupTsl U https://m.edsoo.ru/fd0Oced09
benoms"

54 Cucremaru3zanus 1 0000IIeHNE bubmuorexa [JOK
3HAHUH 110 TeMe https://m.edso0.ru/1810ch9b
Abpaeruasl U KETOHEBL: Bu6morexa LIOK

55 AJIEKTPOHHOE CTPOEHUE

KapOOHHMIIEHOW TPYIIIBL;

https://m.edso0.ru/b139beaa




TOMOJIOTHYCCKHE PAbI, 06111a51
dbopmyna, uzomepus u

HOMEHKJIaTypa
Anbaeruipl u KETOHBI:
56 q)quecsne CBOICTBa; peakiuu Bubmorexa LIOK
’ https://m.edso0.ru/c887425¢c
MPUCOETUHEHHS
Peakuuu oxuciienus u
o7 K&‘-IG?TBGHHI)IG peakuuu bubmorexa LIOK
https://m.edsoo.ru/a393baad
aIIBJICTUIOB U KETOHOB
58 CrniocoObI mosTyueHHst bubmmoreka [JOK
aJIbJICTU/IOB U KETOHOB https://m.edsoo0.ru/520d1c51
OAHOOCHOBHBIE TIPEEIIbHbBIE
59 KapOOHOBBIE KHCIIOTHI, bubmmoreka [JOK
0COOEHHOCTH CTPOCHHS UX https://m.edsoo.ru/fecOb113
MOJIEKYJI
N3omepust 1 HOMEHKIIATypa
60 Kap60}fOBI)IX KHCJIOT nyp bubmorexa LIOK
o7 https://m.edsoo.ru/700cc87b
¢bu3nveckue cBOWCTBa
XUMHUYECKUE CBOMCTBA
61 MpeeNbHBIX OJHOOCHOBHBIX Bubmmorexa LIOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcoOGeHHOCTH CBOWCTB
62 MYpPaBbHUHOMN KUCIIOTHI. bubmmoreka [JOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OCOOEeHHOCTH CBOWCTB:
bubmuorexa [JOK
63 HETpeIeTbHBIX U

apoMaTH4eCcKHX KapOOHOBBIX,

https://m.edso0.ru/83a08773




TMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BBICIIMX
KapOOHOBBIX KUCIIOT

IToHATHE O IPOU3BOIHBIX

bubmuorexa [JOK

o4 KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
CrniocoObl mosryueHus u

65 pUMEHEHHE K};:)6OHOBI>IX bubmorexa LIOK

https://m.edsoo.ru/7c065c9d
KHCIIOT
Crnoxusle 3¢upsr:

66 TOMOJIOTHUECKUHN psifl, oOu1as bubmmoreka [JOK
dopmyna, uzoMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 duznyecKkre 1 XUMUYECKHe bubmuorexa [JOK
CBOMCTBA 2pUpOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THeIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOMN

68 peaxIuu, Ha OIpe/IeIICHHe
MOJIEKYJISIPHOM (POpPMYITBI
OpPraHU4ecKOTO BEUIeCTBA
IIpakTnueckas padora Ne 3.

69 Pemrenne skcnepuMeHTaNbHBIX bu6mmoreka [JOK
3aa4 1o Teme "KapOoHoBbIe https://m.edso0.ru/486671fb
KkucnoTel. CioxxHbie dpUpHI"

Kupsl: ctpoenue, pusmueckue
70 u prI)MqufKHe CBO(IECTBa bubmorexa LIOK
https://m.edsoo.ru/al19c5b98
(rugponus)
71 OCOoOEeHHOCTH CBOWCTB JKHPOB, bu6mmoreka [JOK




COJIEPKALIUX OCTATKH
HEIPEACIIbHBIX )KUPHBIX
kucioT. JKupsl B mpupojie

https://m.edso0.ru/h0331922

MpEb1a Kak COJIH BELICIINX
KapOOHOBBIX KUCIIOT, HX

72 Morotee aeicteue. [lonsitue o Bubmorexa LIOK
https://m.eds00.ru/3c566565
CUHTCTHYCCKHNX MOIOIIUX
cpencrBax (CMC)
I'enernueckas cBsi3b
73 YIJIEBOJOPOJIOB U bubmmoreka [JOK
KHCIIOPOJICOACPIKAIIIX https://m.eds00.ru/56790c96
OpraHn4eCKux BCUICCTB
74 Pacuétel o ypaBHEHUSIM
XUMHUYCCKUX PCAaKIINU
75 CucremaTu3aiys u 0000IICHIE bubmmoreka [JOK
3HaHUI N0 TemMe https://m.edsoo.ru/f8eaf2eb
OOm1ast xapakTepuCTHUKA
76 YIII€BOJOB U KITACCU(UKAIIHS bu6mmoreka [JOK
yIJIEBOIOB (MOHO-, M- U https://m.edsoo.ru/7a9693al
MIOJINCAXapH/Ibl)
MoHocaxapuasl: (pu3zndecKue
77 CBOMCTBA I/II) HEXO)I%)ILCHI/IC B bubmorexa HOK
https://m.edsoo.ru/b4bdda2d
pupoie
Ly | Domememne rroxoas, ce busmiotexa LIOK
https://m.edsoo.ru/5e61122d
KUBHCACATCIbHOCTH OpraHnu3sma
79 Hucaxapupl: caxapo3sa, bubmmoreka [JOK

MaJbTO3a M JIAKTO3a.

https://m.edsoo.ru/eb0384e7




Haxoxnenue B mpupojae u
MPUMEHEHHE THCaXapUJIOB

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIeKyJ1, (pusnueckue u

bubmuorexa [JOK

80 XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMECHCHHE
81 [TonsiTne 06 UCKYCCTBEHHBIX bubmmoreka [JOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemrenne pacyeTHsIX 3a/1a4 Ha
82 OIpPENIEIICHUE I0JIA BBIXOAA bubmmoreka [JOK
MPOJIyKTa PEaKIMU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOKHOTO
83 Cucremaru3zanus 1 0000IIeHIE bubmuorexa [JOK
3HAHMI TI0 pa3zety https://m.edso0.ru/08d4364c
KoHnTponsHas paboTta 1o Teme
84 "KI/ICJII)OpOZ[COIE:p)KaHII/Ie bubmorexa LIOK
.\ https://m.edso0.ru/42c6678e
OpraHUYECKUEe COCTUHEHUS
AMUHBL: KIaccupuKanms,
CTPOCHHUE MOJIEKYJ, 00IIas
85 q)(?pMyJIa I/I3OMG}I])I/I$I B Bubmmorexa LIOK
’ ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa 1 (pu3nuecKue
CBOICTBA
86 XUMHUUYECKHE CBOMCTBA bubmuorexa [JOK
amU(paTUIECKNX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTpOEHHUE aHUJIMHA
87 OCOGJZHHOZTIEIO:HMH%CKHX ’ bubmorexa [IOK
N https://m.edsoo.ru/39cd21f1
CBOWCTB aHMJTMHA
88 CriocoOsI MmoTydeHus u bubmmoreka [JOK




pUMEHEeHHEe A (haTHIECKUX
aMHHOB

https://m.eds00.ru/eal38763

AMHMHOKHCTIOTBI: HOMEHKJIATypa
1 u3oMepusi, Gu3ndecKue

bubmuorexa [JOK

89 cBoiictBa. OTAEIbHBIE https://m.edsoo.ru/d1773e80
MIPEJCTaBUTENN O-aMUHOKHCIIOT
XUMHUYECKUE CBOMCTBA
aMHHOKHUCIIOT, UX Bu6morexa LIOK

%0 Ouonorieckoe snaienne https://m.edsoo.ru/77df705a
aMUHOKHUCIIOT. CUHTE3 U
THJIPOJIN3 MTENTH/IOB

o1 benku kak npupoiHbIe bu6mmoreka [JOK
MOJIMMEPBI; CTPYKTYPbI OSITKOB https://m.edsoo0.ru/429e9899

. bubmmorexa LIOK

92 | Xummieckite CBOACTEa Gekop https://m.eds00.ru/6237306d
A3zoTconepxaiiue
reTepPOIUKITMYECKHE Bu6morexa LIOK

93 coenners. Hyientiosbre https://m.edso0.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Onosornveckas pob
IIpakTnueckas padora Ne 4.
Pemenune skcriepuMeHTaIbHBIX Bu6morexa LIOK

o4 ST TIO TeMe https://m.edsoo.ru/8e3c02d1
"AzoTcoepkaniue
OpraHUYEeCKUe CoeTuHEHus"
IIpakTnueckas padora Ne 5.

95 Pemrenne skciepuMeHTaNbHBIX bu6mmoreka [JOK

3aga4 no teMe "Pacro3HaBanue
OpPraHUYECKUX COCTUHEHHI"

https://m.edsoo.ru/bde3fdf6




KonTtposnpsHas paboTa 1o teme

9% "A3z0oTCcoAepiKanie 1 bu6mmoreka [JOK
OpraHu4ecKue CoeqMHEHUS" https://m.edsoo.ru/ce561bc?
(M¥TOroBOE TECTUPOBAHUE)

OCHOBHbBIC TIOHSATHS XUMHH
BBICOKOMOJICKYJISIPHBIX
97 COEIMHEHUN HyMegoz[H 150:¢ 1 bubmorexa HOK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —TIOJIUMEPU3AITHS U
MTOJIMKOHICHCAIIHS

98 ILmacTmacchl. YTunuzanus u 1 bubmuoreka [JOK
nepepaboTKa MIacTuKa https://m.edsoo.ru/82242e0f
DnacToMephl: HATYpalbHbBIN

99 CI/IHTGTI/I‘-IGI:Z:KI/IG KanyinKH. 1 bubmorexa LIOK

https://m.edso0.ru/246103ec
Pe3una
BosokHa: HatypanbHEIE,

100 HCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cunTeTndeckue. [lommmepsr https://m.edso0.ru/5963a601
CHEIMAILHOTO Ha3HAYCHHUS
[Tpaktuueckas padota Ne 6.

101 Pemrenne skcnepuMeHTaNbHBIX 1 bubmmoreka [JOK
3aja4 110 Teme "Pacrno3naBanue https://m.edsoo.ru/3aebd77a
MJIACTMACC U BOJIOKOH"

O06001IeHne U CHCTeMATH3AIIHS

102 M3y4YEHHOI'0 MaTepuasa 1o TeMe 1 bubmmoreka [JOK
"BBICOKOMOJICKYIISIPHBIC https://m.edsoo.ru/6a22ble8
coenquuenus"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KoaunuecTBO 4acos

DJIeKTPOHHbIe N (ppoBbIe

Ne Hara
Tema ypoka Konrpoububie | IlpakTnyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3yYeHUs
padoThI padoThI pecypchl
1 AtoMm. CocTaB aTOMHBIX sIJIEP. 1 bubmmoreka [JOK
XuMudeckuit a5ieMeHT. M30Torbt https://m.edsoo.ru/59c112ee
9 CtpoeHue JIeKTPOHHBIX 000JI0UeK 1 bubmmoreka [JOK
aTOMOB, KBAHTOBEIE YKCJIA https://m.edsoo.ru/b4d9fffa
3 Krnaccudukarus XuMHIecKux 1 bubmmoreka [JOK
3JIEMEHTOB (S-, P-, d-, f-aeMeHThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 3nekTpoHOB 1O 1 bubmmoreka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
KTPOHHBIE KOHPUT WU aTOMOB
5| sommonsoommonn |y buorera LIOK
i https://m.edso00.ru/8149e846
BO30Y)KIEHHOM COCTOSIHUT
6 DNEeKTPOHHBIC KOH(DUTYpAIIMH HOHOB. 1 bubmmoreka [JOK
DIEKTPOOTPUIIATETBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepromuieckasi cucreMa XUMHUYECKUX
7 3JI€pM€}f"[I‘OB J1. 1. MenneneeBa, CBSI3b C 1 bubmmorexa LOK
N N ’ https://m.edso0.ru/16957c01
COBPEMEHHOU Teopuel CTpOeHUs
aToMOB. BxoaHoe TecTHpOBaHue.
3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB
8 XMUMHMUYECKUX 3JIEMEHTOB M 00pazyeMbIX 1 bubmmoreka [JOK
UMM TIPOCTBIX U CJIOXKHBIX BELIECTB 10 https://m.edso0.ru/f8468927
TPYIIIaM U ePHoIaM
9 Cucremaru3zanus 1 00001IeHNE 3HAHUI 1 bubmmoreka [JOK




10 TEMC

https://m.edsoo.ru/8fad2942

Buabsl xumMnueckoil cBsI3U. MexaHU3MBbI
00pa30BaHUs KOBAJICHTHOM CBSI3U.

bubmuorexa [JOK

10 BonopoHas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyIsIpHbIE B3aUMOICUCTBUS
BaneHTHOCTD U BaJIeHTHBIE

11 BO3MOKHOCTH aTOMOB. CBS13b bubmuorexa [JOK
AJIEKTPOHHOU CTPYKTYPhI MOJIEKYIT C X https://m.edsoo.ru/3d2ca093
F€OMETPUUECKUM CTPOCHUEM

12 [IpencraBnenus 0 KOMIIEKCHBIX bubmuorexa [JOK
COCJIMHEHUAX: COCTaB U HOMCHKIIATypa https://m.edsoo.ru/8c66b12a
BemecTBa MOJIEKYyISIpPHOTO U

13 HEMOJIEKYJIIPHOTO CTpOoeHUs. THuIbl bubmmoreka [JOK
KPHUCTAJUIMYECKUX PEIICTOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.

14 Hpe)JCTaBnelllme OpKOJIJIOI/II[HBIX Bubmmorexa LIOK

https://m.edsoo.ru/da2c70e4

pacTBopax
WctunHbBIE pacTBOPHI: HACKHIIICHHBIE U

15 HeHacmme}mee, pI;CTBOpI/IMOCTI). Bubmmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoObI BEIpaKEHUST KOHIICHTPAITUU bubmmoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3aaa4 ¢ UCIOIb30BaHUEM

17 MOHATHH ""MaccoBast J0JIs bubmuorexa [JOK
pacTBOpEHHOTO BeriecTBa', "MoJIIpHast https://m.edsoo.ru/785e0ab4
KOHIIEHTparus"

18 Krnaccudukarus 1 HOMEHKIIaTypa bubmmoreka [JOK




HCOPraHNMYCCKUX BCUICCTB

https://m.edsoo.ru/bf9e108d

19

Cucremarusaius v 00001IeHNE 3HAHUNA
0 TeEME

bubmuorexa [JOK
https://m.edsoo0.ru/8d2c6a3a

20

KonTposabHas pabora no remam
"Crpoenue aroma. Ilepuoguyeckuii
3akoH u Ilepuoanyeckasi cucrema
XxuMudeckunx aemeHToB /1. H.

MemnpesieeBa', ""CTpoeHue BelecTBa.

MHuorooopa3ue Bemnectn'

bubmuorexa [JOK
https://m.edso0.ru/70a60aa4

21

Knaccugukarus XuMIUecKuX peakui
B HEOPTaHUYECKOM ¥ OPraHNYECKOU
XUMHH. 3aKOH COXpAaHEHUS] MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
IIpEBpALICHUS YHEPTUH [IPU
XUMHUYECKUX PEAKLUAX

bubmuorexa [JOK
https://m.edso0.ru/6335cdd?2

22

TennoBbie 3 HEKTH XUMUYECKUX
peakuuii. Tepmoxumuyeckue
YpaBHEHHS

bubmuorexa [JOK
https://m.edsoo.ru/d1db86da

23

Brrunciienus o ypaBHeHUSIM
XUMHUUYECKUX PEAKIIUN U
TEPMOXUMHUYECKUM YPABHECHUSIM

bubmuorexa [JOK
https://m.edso0.ru/87b13954

24

CKopoCTh XMMUYECKOM peakiuu, e
3aBUCHUMOCTB OT Pa3IMYHBIX (JaKTOPOB.
Kartanus u karanmu3aropsl

25

I'oMoreHHsbIe ¥ reTeporeHHbIe peakuu

26

IIpakTnueckas padborta Ne 1 o teme
"Bausiare pa3iudHbIX (PaKTOPOB HA
CKOPOCTh XUMHUYECKOW peakiuu"

bubmuorexa [JOK
https://m.edsoo.ru/1facaldl




OOpatuMbie 1 HEOOpPATUMBIE PEAKIINH.

bubmuoreka [JOK

27
XUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
s }:Ié)aKTquCKaﬂ pabora gz K2 ;IOOTeMz Bu6morexa LIOK
NUAHUC PA3JIUNYHBIX T B H
" past P | https://m.edsoo.ru/3bf34e17
MOJIOKEHHE XUMUYECKOTO PaBHOBECHS
29 gJ’ICKTpOHHTHq%CKaﬂaﬂ:ISCO(I)IHaHHH. BI/I6JII/IOTeKa HOK
T HUTBHI.
PUIBHDIC T CTADBIC SICKTPOl https://m.edsoo.ru/5f766bdf
Crenenp AuCCOMALINT
“ Honnoe HpOI/ISBeI[eng B;)I[OBI. Cpue,ua BuGmorexa LIOK
B. HBbIN
BOHLIX PACTEOPOE. BOAOPOA https://m.eds00.ru/3966ca89
nokasarens (pH) pactBopa
o IMuoponns COJlefI. I;Ealcjn:, Butmorexa LIOK
Hec B TB X
HPOTERaroM P P https://m.edsoo.ru/09d5a9bd
AIIEKTPOJIUTOB
. ?}]{)aKTH‘lCCKaH padora Ne 3 o Teme Butmorexa LIOK
TBOPax
"M"qecme'?eam"" B pactEopa https://m.edsoo.ru/2e3daeb0
3J1eKTPOJIUTOB
. O;HCJIHTG}J;I;;I{O-:?CCT;l}cI)OBI/(I:TeJH;HI)Ie BuGmiorexa [IOK
KIINH. HCUIIIHN KHUCJIIUTCIIN U
beattht AT https://m.eds00.ru/56226060
BOCCTaHOBHTEIH
34 MeTo/1 3IeKTPOHHOTO (3JIEKTOHHO- bu6mmoreka [JOK
MOHHOT0) OanaHca https://m.edsoo0.ru/fb691387
35 DNEKTPOIN3 PaCTBOPOB U PacCIlIaBOB bubmmoreka [JOK
BEILIECTB https://m.edso0.ru/93fh97d2
36 Pemenue 3amau pa3 0 Bubmmorexa LIOK
HICHN q JIMYHBIX THUIIOB
At p https://m.edso0.ru/5a859d16
bubmuorexa [JOK
37 Pemrenue 3aga4 pa3nanyHbIX TUIIOB

https://m.edsoo.ru/5afa265d




CucreMmatusanus U 0000IeHUE 3HAHUN

bubmuoreka [JOK

38 no TeMe "XuMHU4ecKue peakiun'" https://m.edsoo.ru/c161eb85

39 KonTpouabHnas pabora no reme bubmmoreka [JOK
"Xumuyeckne peakuuu' https://m.edsoo.ru/a8a0a930
Ilonoxxenne HeMETaIIIOB B
[leprnoandeckoii cucTeMe XUMHYECKHX

40 3JI€pM€}f"[I‘OB 1. 1. Menneneena u Bubmorexa LIOK

https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
@uU3NYECKUE CBOMCTBA HEMETAIIIOB
ANIoTpOIus HEMETAIUIOB (Ha MpuMepe
41 KI/ICJIOITI))OI[EI cephl q)OC(pop(a u i bubmorexa LIOK
’ ’ https://m.edsoo.ru/ef92c91c
yriiepoja)

42 Bopopoa: nonydenue, pusndeckue u bubmmoreka [JOK
XUMHUUYECKHE CBOUCTBA. [ HIpUIbI https://m.edso0.ru/0aa8f613
I"anorensl: Hax0XKASHUE B TIPUPOJIE,

43 CTIO0COOBI HOJIy‘-IeHiSI ¢>n3nqicll)<nﬂe U bubmorexa LIOK

o https://m.edsoo.ru/4e223795
XHMUYECKHE CBOMCTBA
I"asiorenoBoopobl. Baxnenmme
44 Kncnopoucoieﬁmimne COCTUHECHHUS bubmorexa LIOK
https://m.edso0.ru/6b3255e6
raJloreHOB
JlabGopatopHbIe ¥ POMBIILICHHBIC

45 CTIOCOOBI OJYYEHHUS TaJIOTCHOB. bubmmoreka [JOK
[TpuMeHeHHe TaloTeHOB U UX https://m.edsoo.ru/6971aca4
COEIMHEHU I
IIpakTnueckas padora Ne 4.

46 Pepmelme 3KOHell))]/IMeHTaJ1beIX 3a1a4 bubamorexa LIOK

8 | https://m.edsoo.ru/8b26fecd
no reme ""I"ajorennt

47 Kucnopox: nabopatopusie u bu6mmoreka [JOK




IMPOMBIIIJIICHHBIC CII0COOBI oJIydCHHU,
¢du3nvecKkre 1 XUMHYECKHE CBOICTBA.
O3o0H. [Ipumenenue kucnopoaa u
o30Ha. IIpomexyTounoe

https://m.edsoo.ru/c8abc36a

TeCTHPOBAHHE.

48 OKCHIBI ¥ IEPOKCHIBI Bubmorexa LIOK

https://m.edso0.ru/5c8816a0

49 Pemrenue 3aga4 pa3anyHbIX TUIIOB bubmorexa LIOK

https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOKJIEHUE B IPUPO/IE,
50 CH(I))CO6I)I Honl}lfqeﬂna ¢I>)H3F1)4qlc[3cme U Bubmorexa LIOK
o https://m.edsoo.ru/46afael6
XUMHYECKHE CBOUCTBA
o1 CepoBo1opo1, CyTb(HIbI bubamorexa OK
’ https://m.edso0.ru/7c875999
Kucnopoaconepxamme coemHeHUs
52 CepBHl. gciGeiHI:)CTIT CBOIZCTI:; CepHOM Bubmaoreta LIOK
https://m.edsoo.ru/8cfa2548
KHCJIOTHI
IpakTHyeckas padora Ne 5.
53 Pepme}me 3KOHell))]/IMeHTaJ1beIX 3aja4 Bubmorexa LIOK
i . " https://m.edsoo.ru/0afb05e4
no Teme ""Cepa u eé coeTuHEHU
ABOT: HaXO0XJEHUE B IPUPOJIE,

54 CIIOCOOBI TIOTYICHHUS, PUINICCKUE U bubmmoreka [JOK
XMMUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBL
Kucnoponaconepxamme coemHeHUs

95 a3oTa. I())(i)Gfil}II)OCTIIfII CBOﬁCII‘[B a30THOU bubamorexa LIOK

https://m.edsoo.ru/e2965afe
KHCJIOTHI
56 [IpuMeHeHue a3oTa v €ro COeIMHEHUMN. bubmmoreka [JOK




A3OTHBIE YIOOpEHHS

https://m.edsoo.ru/129f5059

®ocdop: HAXOKAECHUE B IPHPO/IE,
CTIOCOOBI OTYYEHUsI, PU3UIECKUE U

bubmuorexa [JOK

> XuMHuueckue cBoiictBa. Dochuast u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunasl docdopa,

58 q)OC(bHopc(fneg)mgmne kucnotel. Comu bubmorexa LIOK

. https://m.edsoo.ru/c7a2d429
(bochopHOIT KUCITOTHI

59 [Tpumenenne docdopa u ero bubmmoreka [JOK
coenuHeHnit. DocdopHsie yrnoOpeHus https://m.edsoo.ru/a218070a
IIpakTnueckas padora Ne 6.

60 Pemienune 3kcnepuMeHTANbHBIX 32124 bubmuorexa [JOK
o Teme "A30t u ¢pocdop u ux https://m.edsoo.ru/8175ac3f
coenHeHus"

Yraepoa: HaXOXKJICHHUE B IIPUPOJE,

61 JUIOTPOTHBIE MOAU(UKAIINY; bubmmoreka [JOK
du3ruecKre 1 XUMUYECKUE CBOWCTBA, https://m.edsoo.ru/1eb19f9e
NPUMEHEHUE
Oxcup yrnepona(ll), okenn

62 yraepona(lV), yronpHast Kuciora u eé Bubmmorexa LIOK

’ https://m.edsoo.ru/dba58adf
COJH
63 Pemienne 3a1a4 pa3inyHBIX TUIIOB bubmorexa LIOK
https://m.edso0.ru/6029b609
Kpemunii: Hax0oXeHHUE B IIPUPOJE,
64 leOCO6I)I HOJIy‘-IeIfI/ISI (1)143142651(;3 U bubmorexa LIOK
o https://m.edsoo.ru/143558ab
XHMUYECKHE CBOMCTBA
65 Oxcup xpemuusi(1V), kpeMHueBas bu6mmoreka [JOK

KucCjaoTa, CHJIMKAThI

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




IIpuMeHeHne KpeMHUs U ero

bubmuoreka [JOK

66 coequHeHni. CTEKII0, ero MoJydeHue, https://m.edso0.ru/393cdac0
BUJIBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3nnyHbIX TUIIOB Bubmmorexa LIOK
https://m.edsoo.ru/b624{801
68 CucremaTu3zaiys U 0000IICHIE 3HAHUIA bubmmoreka [JOK
o reme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTposabHnas pabora no reme bu6mmoreka [JOK
"HemeTasib" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHOM bu6mmoreka [JOK
paboThI, KOPPEKITUS OMIMOOK https://m.edsoo.ru/2b7e9510
[TosoxeHne meTamioB B
Ilepuoauueckoit cucTeMe XUMUYECKUX
71 3JI€pM€}f"[I‘OB. Oco0eHHOCTH CTPOCHUS Bubmmorexa LIOK
https://m.edso0.ru/9839c16c¢
AJIEKTPOHHBIX 000JI0OUEK aTOMOB
METaJIOB
Oo6mue ¢puznyeckre CBOCTBa
72 Meiuannoql;. [IpumeHeHne MeTamioB B bubmorexa LIOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetaiioB. Koppo3us Meramios Bubmmorexa LIOK
https://m.edsoo0.ru/42b872e3
74 Pemenue 3aga4 pa3auyHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKHUH PsiJT HANIPSHKCHUH
75 MeTaJIJI;OB. Oo6mue cnopcolém H(I))nyquH;I Bubmmorexa LIOK
https://m.edso0.ru/94eb377a
METaJIOB
76 OO0mas xapakTepucTuka MetamioB |A- bubmmoreka [JOK

rpynnsl Ileproanueckoi cucreMsl

https://m.edsoo.ru/e12c26b3




XMMHUYECKUX IEMEHTOB. HaTpuii u
KaJIMii: ToJTydeHne, Gu3ndecKue u
XMUMHMUYECKHE CBONCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEANHEHUN

Oobmas xapakrepuctuka Metamion |A-
rpynnsl Ileproanueckoi cucreMsl
XUMHUUYECKUX 3IEMEHTOB. Maruuii u

bubmuorexa [JOK

" KaJIBIUIL: TOJydeHHe, PU3HUSCKHE 1 https://m.edsoo.ru/7c3e49c0
XHMUYECKHE CBOICTBA, MPUMEHEHNE
MIPOCTHIX BEIIECTB M UX COCTUHEHUN
JKEcTkoCcTh BOABI M CIOCOOBI €& bubmuorexa [JOK

78
yCTpaHEeHUS https://m.edsoo.ru/c74bfae9

79 ANIOMUHUH: TIOTydeHue, Gpusndeckue u bubmmoreka [JOK
XUMHUUYECKHE CBOWCTBA, IPUMEHEHUE https://m.edso0.ru/0e79b266
AmdoTepHbIE CBOHCTBA OKCHJIA U

80 TUIPOKCUA aTIOMUHUS, bu6mmoreka [JOK
THJIPOKCOKOMIUICKCHI TFOMHHHUS, HX https://m.edsoo0.ru/5d12d318
pUMEHEHHE

81 Pemienne 3a1a4 pa3anyHBIX TUIIOB
IIpakTnueckas padora Ne 7.

82 Pemienune 3kcnepMMeHTANbHBIX 32124 bubmuorexa [JOK
no Teme ""MeTaJUIbI INIABHBIX https://m.edsoo.ru/27a4af43
noarpynmn"
OO01mas xapakTepUCTUKA METAIOB
no6ouHbIx noarpymi (Bb-rpyrmm) bubmmoreka [JOK

83 [Meproguueckoit cuCTEMbI XUMHYECKUX https://m.edso0.ru/610d7431
AIIEMEHTOB

84 dusnyeckue U XMMHIECKUE CBONCTBA bubmmoreka [JOK




XpOMa U €ro COeIMHEHUM, X
MIPUMEHEHHUE

https://m.edso0.ru/9911bef3

Baxwueiime coefMHEHNs Maprasua.

bubmuorexa [JOK

8 Hepnanraar Kami, ero https://m.eds00.ru/039d69c8
OKUCITUTEIbHBIE CBOMCTBA
Du3nYECKUEe U XUMUYECKHE CBOMCTBA
86 xKenesa u ero coenuHeHui. [lonydenue Bubmorexa LIOK
https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIIAaBOB XKeje3a
87 dOu3nvecKrue U XUMHUYECKUE CBOMCTRA bubmuorexa [JOK
Melu u e€ COCIMHEHHHN, UX TPUMCHEHHE https://m.edsoo.ru/2bc0f954
Du3nYeCcKUe 1 XUMUYECKHE CBOMCTBA
88 IMHKA U €r0 COEUHEHUM, NX bubmmoreka [JOK
npUMeHeHue. [ UIPOKCOKOMITIICKCHI https://m.edsoo.ru/b1f2beal
IUHKA
IIpakTnueckas padora Ne 8.
89 Pemienune 3kcnepMMeHTANbHBIX 32124 bubmuorexa [JOK
1o TemMe ""MeTaJLIbl MOOOYHBIX https://m.edsoo.ru/a6e352ea
noarpynmn"
90 Pemenue 3a1a4 pa3nnyHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/a8b83d83
O06001IeHne U CHCTeMATH3AIIHS
91 I/ISyT-IGI}IIIHOFO Marepuana 1o TIlMe Bubmmorexa LIOK
https://m.edsoo.ru/e91fe975
"Meramibr"
92 KonTpouabHnas pabora no reme bu6mmoreka [JOK
"MeTawibl" (MTOrOBbIi KOHTPOJIB) https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaTOB KOHTPOJIbHOM bu6mmoreka [JOK
paboThI, KOPPEKITUS OMIMOOK https://m.edsoo.ru/9ebff2fd
94 Poxp xumuu B o0ecnieueHnn bubmmoreka [JOK




YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBRA. https://m.edso0.ru/080fe1f0
[ToHsiTHE O HAYYHBIX METOAAX
WCCIICZIOBAaHUS BEIIECTB
HayuyHble MPUHITUIIBI OpraHU3aIIH
95 XUMHUYECKOTO NMPOU3BO/ICTBA. 1 bu6mmoreka [IOK
[TpoMBIIUTIEHHBIE COCOOBI TOJTYyYEHHSI https://m.edsoo.ru/2e45a44f
Ba)KHEHUIIINX BEILIECTB
XUMHUECKOE 3arpsA3HECHUE
96 OKpYyKaromen cpI;:u)I U ero 1 Bubmorexa LIOK
https://m.edsoo0.ru/9f11bf51
MOCTIEICTBUS
97 XuUMHUS U 3I0pOBbE YEIIOBEKA. 1 bubmmoreka [JOK
JlekapCTBEHHBIE CPEIICTBA https://m.edsoo.ru/a6552721
98 Xumust rumy. Poias xumun B 1 bubmuorexa [JOK
obecrieueHHH HIIEBOH 0€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckne u mapgromepHbie 1 bu6mmoreka [JOK
cpencTBa. beiToBast Xumust https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BakHenme
100 CTpOI/ITeJII)HEIG Y KOHCTPYKIIHOHHBIE 1 bubmorexa LIOK
https://m.edso0.ru/61e69003
MaTepHabl
XUMHS B CETbCKOM XO35MCTBE.
101 Opranuyeckre 1 MUHEpaJIbHbIE 1 bubmorexa LIOK
https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3zanus 1 0000IeHIE 3HAHUI 1 bubmuorexa [JOK
0 TeMe https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOTIO
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHAJIBI V11 YYEHUKA

* Xumus, 11 xnace/ Epemun B.B., Ky3pmenko H.E., Jlpo3noB A.A., Jlyaun B.B.; ox
penaknueti Jlyauna B.B., O0miecTBo ¢ orpaHu4YeHHO# OTBETCTBEHHOCTHIO «IPODAY;
Axkunonepnoe o6mectBo «M3narensctBo «llpocBemenue»

Xumus, 10 xiace/ Epemun B.B., Kysbmenko H.E., [ipoznos A.A., JIyaun B.B.; on
penaknueti Jlyauna B.B., O0miecTBo ¢ orpaHu4YeHHO# OTBETCTBEHHOCTHIO «IPODAY;

Axkunonepnoe o6mectBo «M3narenscTBo «IIpocsemmenue

METOAUYECKHUE MATEPHUAJIBI JUIA YYUTEJIA
Xumus. Yrayonennsiii ypoBenb. 10—11 kmaccel. Pabouast mporpamma

Ucrounux: https://rosuchebnik.ru/material/khimiya-uglublennyy-uroven-10-11-klassy-

rabochaya-programma-lunina/

HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

Poccwuiickas snexkrponHnas mkosna https://resh.edu.ru/

«Mapkermuieiic 00pa3oBaTenbHOr0 KOHTEHTa 1 yciyr»: https://elducation.ru/

OdunmanbHblii callT rpymmbel kamnanuii «IIpocsenienuex: https://prosv.ru/

Ennnas Komnmekmus muppoBeix 00pa3oBaTebHBIX PECYPCOB VIS YIPESKICHUN OOIIEro u
HAYaJIbHOTO MPO(ECCHOHATHLHOTO 00pa3oBaHusl. MeToAn4YecKre MaTepHuatbl, TEeMaTHIeCKUE
KOJUICKIMH, TIPOTPaMMHBIE CPENICTBA IS TIOAJICPIKKH YIeOHOM NESITeTbHOCTH M OPraHU3aluH
yueOHoro mporecca: http://school-collection.edu.ru/catalo

[MpoexT denepanpHOro HEHTpa HHPOPMATUOHHO-00pa3oBaTeNbHBIX pecypcoB (DPLIOP)
HaIpaBJIeH Ha pacIpOCTPaHEHHUE JICKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB U CEPBUCOB!
http://fcior.edu.ru/




