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HOACHUTEJIBHAS 3AIINCKA

PabGouass mporpaMma o XMMHHM Ha YPOBHE CpPEIHErO 00I1ero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
dbenepanbHOI o0Opa3oBaTeIbHON pOrpaMMbl CpeIHEro o011ero
obpazoBanusa(POIl COO), npencraBieHHbix B DefepaabHOM rOCYAapCTBEHHOM
oOpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
y4eOHOro TpenMera «XuMHUs» B 00pa30BaTENbHBIX OpraHu3aiusax Poccuiickoit
denepaliuy, peaU3yIOIIMX OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPAMMBI, U
OCHOBHBIX ToNokeHu «Ctparerun pa3BuThs BocnuTaHus B Poccuiickoi
®eneparuun Ha nepuon a0 2025 roma» (Pacnopsoxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YIIyOJIEHHOTO HW3YYCHHS 3aHUMAEeT BAXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HayqHOro oOpa3oBanus ydamuxcs 10-11 kiaccos.
WN3ydenne mnpeamera, peaqmzyeMoe B YCIOBUAX U] depeHInpOBaHHOTO,
npopuiIbHOTO OOY4YEHHUs, TMPU3BAHO OOECIEUYUTh OOIIEOOPa30BATEIBLHYI0 H
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO JJis
aJanTalui UX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM KU3HHU B COLIUYME, a TAKXKE JJIs
POJOHKEHUST OOY4EHMsI B OpraHu3aiusx MNpoecCHOHAIBHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCA OJHOMN U3 MPUOPUTETHBIX TUCIUILINH.

B mnporpamMe 1m0 XuUMHM Ha3Ha4€HUE MpeaMeTa «XHUMHSD)» MOIY4aeT
NOAPOOHYI0  MHTEpPHpETAlluil0 B  COOTBETCTBUU C  OCHOBOIOJIATaIOIIUMU
noyioxkeHusasmu GI'OC COO o B3auMOOOYCITOBIEHHOCTH II€JICH, COAEpKaHuUs,
pe3yNbTaTOB OOyYeHHUS] W TPEeOOBAaHUN K YPOBHIO TOJTOTOBKH BBHITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJISIFOTCSI CIICYIOLIME BBITIOJIHSEMbBIC MPOTPAMMOM 10
XUMUHU QYHKITUU:

e UH(OPMAIMOHHO-METOANYECKAs, peaau3alusi KOTOpod obOecreurnBaeT
MOJIyUCHHE TPEJCTABICHUSI O LEJSAX, COJEpKaHWH, OOIed crpareruu
OoOydeHMsI, BOCIUTAHUS U PA3BUTHs 00YJArOIINXCsI CPEICTBAMH TIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuIs;

e OpraHu3alMOHHO-TLIAHUPYIOIIIAs, KOTOpast npeaycMaTpUBaeT
OIpe/IeNICHUE: TPUHIUIOB CTPYKTYPUPOBAHMS M TOCIEAOBATEIbHOCTH
U3y4YeHHUs y4eOHOro marepualia, KOJMYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTEPUCTUK; TOAXOAOB K (POPMUPOBAHUIO COJIEPIKATEIHHOU OCHOBBI
KOHTPOJISI M OIEHKH OOpa3oBaTENbHBIX JOCTHXKEHUN OO0YydYaromuxcs B
paMKax HMTOrOBOM arrtecTtaud B (QopMe €IMHOro ToCyIapCTBEHHOTO
AK3aMEHa M0 XUMHUHU.

[Iporpamma a1 yriyOn€HHOTO U3YYECHHS] XUMHUH:



e YCTAaHABIMBACT HMHBAPUAHTHOE IPEIMETHOE COAEpX)aHHe, 00s3aTelbHOE
JUIsl W3Y4YeHUsl B paMKax OTAENIbHbIX Mpoduiel, MNpeaycMaTpuBaeT
pacnpefeleHue M CTPYKTypUpPOBaHME €ro IO KJIaccaM, OCHOBHBIM
COJIEPKaTENIbHBIM JIMHUSAM/pa3ienam Kypca;

e JHaéT MPUMEPHOE paclpejesieHue y4eOHOro BPEMEHH, PEKOMEHIYyeMOro
JUTSL U3yYEHUS OTAEIbHBIX TEM;

e IMpeasiaraeT MPUMEPHYIO TOCIEAOBATEIbHOCTh H3YYEHHS Y4EOHOro
MaTepuana ¢ y4€ToM JIOTUKHM MOCTPOEHMsSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEAMETHBIX CBA3EH;

e JAET METOAMWYECKYIO MHTEPHPETALUIO LIeJIel U 3aa4 U3ydeHHUs MpeaMeTa
Ha yriayOJE€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero o0mero o0pa3oBaHMs, COAEPKATEILHONM XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOECHHSI OCHOBHOM 00pa30BaTENIbHOU
POrpaMMBbl CpEIIHETO o01u1ero o0Opa3oBaHus (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe€ C Y4ETOM OCHOBHBIX BHJOB
yueOHO-TI03HABaTENbHBIX  JACHCTBUH  0Oydaromierocss MO OCBOEHHUIO
COJIEpKaHUsI IpeMeETa.

[Io BceM Ha3BaHHBIM NO3ULMUSAM B MPOrpaMME MO XUMHUH IPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4Y€HHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHusi. 3a TMpeaelaMyd YCTAHOBJICHHOM MpOrpaMMoM MO  XHUMHUU
00s3aTeNIbHON (MHBApUAHTHOMN) COCTABIIAIONIEH COAEp)KaHUSA y4eOHOro MpeaMeTra
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapUAaTUBHOW COCTaBIISIFOLICH,
KOTOpasi JI0OJKHA OIPEAENAThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npodusst o0ydeHus.

B coorBerctBun ¢ koHuenryaiabHbiMH mnoJoxkeHusMu PIr'OC COO o
Ha3HAYEHUW TIPEIMETOB 0a30BOro © yriyOJEHHOTO YpOBHEW B CHUCTEME
nuddepeHImpoBaHHOTO 00yUEeHHMS Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHMs
XUMHUSL Ha YPOBHE YIIyOJEHHOTO M3YYEHMs] HampaBieH Ha pealu3aluio
MIPEEMCTBEHHOCTH  C  MOCJIEAYIOIIMM  3TaloOM  MOJYyYEHUS  XUMHUYECKOIO
o0pa3oBaHUsl B paMKaxX M3y4yeHHUs CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XMMHYECKUX TUCHUIUIMH B By3aX M OpraHU3alUsiX CpelHero mpodeccuoHaaIbHOro
oOpa3oBaHus. B 93Toil cBsi3M wu3yueHUe mpenMera «XUMHUS» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHUue ¢  YyIUIYyOJIeHHE TEOpPeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKM 00YyYaronIuxcsi, BEIOpaBIIMX ONpPEAEAEHHBIN Tpoduib
o0OyuyeHus1, B TOM YHCJIE C IEPCHEKTUBOM MOCIEIYIOMIEr0 MOIYyYeHUS! XUMUYECKOTO
o0Opa3oBaHus B OpraHu3aiusax npodeccuoHaibHoro oopazosanus. Hapsay c atum,
B cBere TpeboBanuit PI'OC COO Kk MmIaHUPYEMBIM pe3yjbTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTEILHOM MPOTpaMMBl CPEIHETO OOIIEero 00pa3oBaHMS
U3y4YeHHE TMpeaMeTa «XUMHUS» OpPHUEHTHUPOBAHO TaKKe Ha pelIeHHe 3ajay



BOCIIUTAHUSI U COLMAIBHOTO Pa3BUTHA O0ydJarOmUXCs, Ha (OPMHUPOBAHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUU pallMOHAJIM3allii y4eOHOTO Tpyaa H
0000IIEHHBIX  CHOCOOOB  JICATENBHOCTH, HMEIONIUX  MEKIUCIIUTIMHAPHBIH,
HAaJIIPEAMETHBINA XapaKTep.

CocTaBasiomMu npeamMeTa «XUMHUs» Ha YPOBHE YIUTYOJIEHHOTO H3y4eHUS
ABISIOTCSA  yriiyOnéHHele Kypcel — «Opranmueckas xumus» u  «OOmas u
Heopranuveckas Xumusi». [Ipu onpeneneHnn moaxoa0B K 0OTOOPY U CTPYKTYpHOM
OpraHu3ally COJAEP)KaHUs ATUX KYpPCOB B IpOrpaMMe IO XHMHUU 332 OCHOBY
npuHATHl nosiokeHuss AGI'OC COO o paznmuuusx 0a30BOro M yriyoJIEHHOTO
YPOBHEU U3YUYEHHUS MTPEAMETA.

OcHoBY cojaepxaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKasi XUMHUSD COCTaBIIIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIMXCSA K 0a30BOMY YpPOBHIO M3YyU€HHs MpeAMETa. JTa CUCTeMa
3HAHUM TIONy4YaeT OMNpeeIEHHOE TEOPETUYECKOe [OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoOnbIIui 00BbEM  (HaKTOIOTHIECKOTO
matepuana. Tak, Ha yrIyOJ€HHOM YpOBHE H3y4YEHHUs MpeameTa obecredeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIWYEHUS OOBbEMA 3HAHUW O XUMHYECKUX
AJEMEHTaX M CBOWCTBaX MX COEAUHEHUN HAa OCHOBE PACHIIMPEHUS U YIIIyOJIEeHUS
IPEJCTABIEHUN O CTPOCHMM BEILECTBA, XMMHMUYECKOH CBSI3U M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIMi, pacCMaTPHUBAEMBIX C TOUKH 3PEHHUSI XUMHUECKON KUHETHKHU
U TepMOAMHAMUKU. WM3yueHwe mnepuoamyeckoro 3akoHa U llepuommyeckoit
CHUCTEMBl ~ XHMHYECKHX  DJIEMEHTOB  OasuWpyeTcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHHUECKHUX MPEICTaBICHUIX O CTPOCHHH aToMa. XMMUYECKasi CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUUECKUX U3MEHEHUH NpHu €€ 00pa30BaHUU U
pa3pylleHuH, a Tak)Ke C TOYKH 3pEHUs MEXaHU3MOB €€ oOpasoBanus. M3yuenue
TUIIOB ~ peakiuil  jgomonHsercs  (OpMUPOBAHUMEM  NPEJCTaBICHUN 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AJIEKTPOIN3E PaCIlJIABOB U PACTBOPOB BEIIECTB.
B kypce opranumdeckoil XMMUHU MNPU PACCMOTPEHUU PEAKIMOHHOM CIOCOOHOCTU
COCAMHEHM yaessieTcs 0co00e BHUMaHKE BOIpocaM 00 3JIEKTPOHHBIX 3 eKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKIuil.

Oco0oe 3HaueHWE HMEET TO, 4YTO Ha COJEpPKAHHE KYpCOB XHMHUHU
yrayOaEHHOTO YPOBHS U3y4YEHUs JJIsl KJIAaCCOB ONpenenEHHOro mpoduiis (r1aBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [JOMOJHEHUH K oOuel cucreme
MPEIMETHBIX 3HAHHI) OKA3bIBAIOT BIMSHHUE CMEXHBIC MpeaMeThl. Tak, Hampumep,
B COZACPKAHUU IpeaMeTa Ui KJIAacCOB XMMHUKO-(pHU3HUECKOro nmpoduiisi O0miblIoe
3HaY€HHUE OyAyT MMETh AJEMEHThl y4eOHOro Marepuaia mno odmed xumuu. [Ipu
U3y4YEHUHU IMpeIMeTa B JAaHHOM Cclyyae akUEeHT OyAeT clenaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHMH U B (PU3UKE: aTOMHO-
MOJICKYJISIpHasi Teopusi (MOJEKYJsipHas Teopusi B (PU3HUKE), 3aKOHBI COXPaHCHUS



MacCbl M DHEPIUM, 3aKOHBl TEPMOJMHAMUKH, 3JIEKTPOJIA3a, IPEIACTABICHHUS O
CTPOCHHH BEUIECTB U IPYTOE.

B TO e BpeMs B COIEpXKaHUM IIpeAMeTa Ui KJIACCOB  XUMHUKO-
Ononoruyeckoro npoduiisi OONbIINKA yAEIbHBIA BeC OyIeT UMETh OpraHudYecKas
xumus. B aTOM ciiygyae  mpenocTaBisieTcss  BO3MOXKHOCTH Il Oolee
OOCTOSITEIBHOIO ~ PAaCCMOTPEHUS XMMHUYECKOW  OpraHu3aludM  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOH BXOHAAT, K NPUMEpPY, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OCJKH, YIJIEeBOAbl, HYKJIECHHOBBIC
KHCJIOTBI U Apyrue. [Ipy 3TOM 3HAaHMS O COCTaBE W CBOWCTBAX IPEICTABUTENIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIHY)KAT OCHOBOW UI1 W3y4YEHHs
CYILIHOCTH MPOLIECCOB (POTOCUHTE3A, bIXaHUs, TUILEBAPEHMUSI.

B mnnane ¢opMupoBaHus OCHOB Hay4yHOIO MHPOBO33PEHMS, OCBOEHUS
OOIIEHaYYHbIX METO/IOB MO3HAHMS U OTBITA MPAKTUYECKOTO MPUMEHEHHUS HAyIHBIX
3HaHUU H3ydeHue npeaMera «XHMHsS» Ha YriyOJEHHOM YPOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBS3SIX C Y4eOHBIMH TMpeIMeTaMH, BXOIAIIMMU B COCTaB
OpeaMETHBIX o0sacTel «EcTecTBEHHO-HAaydHblEe NpeAMETh», «MaremaTtuka u
uHpopmaTHKa» U «Pycckuil S3bIK U JIUTEPATYPAY.

[Ipn u3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIYOJEHHOM YypOBHE
TaKXe, KaKk Ha YpOBHE OCHOBHOI'O M CpeIHEro oduero oopasoBanus (Ha 6a30BOM
YPOBHE), 337aueii MEPBOCTEINIEHHON 3HAYUMOCTH SIBJISETCS (DOPMUPOBAHHE OCHOB
HayKM XUMHH KakK oOO0JacTH COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUUYECKON
NEATEIbHOCTU YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpHIL. Pemenue
ATOM 3a7aud Ha YIIYOJEHHOM YPOBHE M3YYEHHsI MpeIMeTa Mpearnojaraet
peann3anmIo TaKuXx LEeNen, Kak:

e (opmupoBaHHe NPEACTABICHUNA: O MaTepUaIbHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSX Y MO3HABAEMOCTH SIBJICHUU IIPUPOABI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylled poau B oOecreyeHuu
YCTOMUMBOIO  pa3BUTUSL  YEJOBEYECTBA: B  PEIIEHUH  MpoOieM
HKOJIOTHYECKOM, YPHEPTEeTUUYECKON U MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJULMHBI, CO3aHUU HOBBIX MaTE€PUAJIOB, HOBBIX MCTOYHUKOB HEPIUH, B
o0ecreueHnr PaIMOHAIbHOTO MPUPOAOIIOIB30BaHUsA, B (POPMHUPOBAHUH
MHUPOBO33pEHUSI M OOILIEH KyJbTypbl YEJIOBEKa, a TaKKE HKOJIOIMYECKU
00OCHOBAaHHOI'O OTHOLIEHUSI K CBOEMY 3/10POBbIO U IIPUPOIHOM CpeEnE;

e OCBOCHME CHCTEMBl 3HAHWM, JIEKAIIUX B OCHOBE XHMHUYECKOU
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa: (GyHIaMEHTaIbHbIX
MOHSATHM, 3aKOHOB M TEOPUM XHMHUH, COBPEMEHHBIX IPEACTABICHUU O
CTPOGHHM BELIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJIIDHOM,  HaAMOJEKYJIAPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUs XUMHUYECKHX PEaAKLUHU, O



XUMHUYECKOM PaBHOBECHH, PaCTBOpPaX M JUCIIEPCHBIX CHUCTEMaX, 00 00X
HAY4YHBIX IPUHIMIAX XUMUYECKOr0 NMPOU3BOJICTBA;

dhopMupoBaHue y oOyJarouxcs OCO3HAHHOI'O MMOHUMAaHU S
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKMX 3HAHUU MJi1 OOBACHEHUS
KIIFOUYEBBIX HJIEH M MPOOJIEM COBPEMEHHOW XHUMHH, IS OOBSICHEHHUS W
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO PEIIeHUsI TPOOJIEM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHMS,
aHaJIM3a U OLCHKH C MO3UINI YKOJIOTHYECKON 0€30IMaCHOCTH MOCJIEICTBUH
OBITOBOM W TPOU3BOJICTBEHHON JEATEILHOCTH YEJOBEKa, CBSI3AHHOM C
XUMHUYECKUM  IPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U  IepepaboTKOM
BCIIIECTB;

yriyoJieHue  MpEeJCTaBICHWM O  HAay4yHbIX  METOJaxX  IO3HaHUA,
HEOOXOMMBIX JUISI TIPHOOPETCHHS] YMEHUN OPHEHTHPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHX SBJICHUN, HMCIOIIMX MECTO B
MIPUPOJIE, B MPAKTUUECKOMN JEATENBHOCTH U TOBCEIHEBHOW KU3HMU.

B nmane peanmuzanuu TEpBOOYEPEHBIX BOCHUTATENBHBIX M PA3BUBAIOIIMX
GYHKUUNA TETOCTHOM CHUCTEMBI CpeAHEro oO0IIero oopa3oBaHUs NMPU U3YUYCHHUH
npeaMera  «XUMHUS» Ha  YIUIYOJIEHHOM  YpOBHE OCOOYI0 — aKTyalbHOCTb
MPUOOPETAIOT TaKUE 1SN U 3a/1a4H, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B IIO3HABAEMOCTH SBJICHUH TMPUPOIHI,
YBOXCHHUS K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPETHYCCKHX M
NPUKJIAIHBIX HMCCICIOBAaHUN B XMMHH, (OPMHUPOBAHHUE MHUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHWIO W TIO3HAHMIO, CITOCOOHOCTEH K
CAMOKOHTPOJIIO M CaMOBOCIIMTAaHUID  HAa  OCHOBE  YCBOCHHS
OOII[EUET0OBEYECKUX LIEHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTE/UIEKTYaIbHBIX U TBOPUYECCKHUX
criocoOHoOCTel 00ydJarommxcsi, (HOPMHpPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIICHUSI K CaMOOOPa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHHMIO Kak
YCIIOBHIO YCICIIHOM IPOhEeCCHOHATLHOM U OOIIECTBCHHOMN JEATCIbHOCTH,
OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO H IOTPEOHOCTH B
3I0pOBOM 00pase JKHU3HH,

dbopMupoBaHHe YMEHHI KW HaABBIKOB Pa3yMHOIO IMPUPOIONOIb30BAHMS,
Pa3BUTHE KOJOTUICCKON KYJIbTYPBhI, IPHOOPETESHUE OIbITa OOIIECCTBCHHO-
[IOJIE3HOH DKOJIOTMUECKON AEITEILHOCTH.

OO1ee 9nciIo 4acoB, MPEAYCMOTPSHHBIX JUIS M3YYCHHUS XMMHH Ha YrTyOJCHHOM
YpPOBHE cpelHero oliero oopasoBanms, cocraBmsieT 204 gacoB: B 10 kimacce —
102 gaca (3 gaca B Hezenmo), B 11 kimacce — 102 gaca (3 gaca B Henenio).



COJEP KXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XUMMH.

IIpenmer W  3HaYE€HWE  OpPraHUYECKOW  XHMHUH, MPEJICTABIECHHUE O
MHOT000pa3uy OPraHnYeCcKUX COeTUHEHUH.

DNEeKTpOHHOE CTPOCHHE aroMa YIiepojia: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHUS. BaneHTHple BO3MOXHOCTH aroMma yriepoga. XHMHYEcCKas CBS3b B
OPraHMYECKUX COEIUWHEHUSX. Tumbl TruOpUIM3allMM  aTOMHBIX OpOuTaNen
yriaepona. Mexanu3mbl 00pa3oBaHUs KOBAJCHTHOM CBS3M (OOMEHHBIN U IOHOpPHO-
aKLenTopHbIi). TUNBl TEpeKpbIBaHUS AaTOMHBIX oOpOuTaned, ©- U T-CBA3M.
OpnunapHasi, 1BoitHas M TpoiiHast cBsi3b. CrocoObl pa3pbiBa CBsI3e B MOJIEKYJIax
opranndyeckux BemiectB. [loHaTne o cBOOOIHOM paauKane, HykiIeopuie Hu
aeKTpoduIIe.

Teopusa crpoeHuss opranmyeckux coeauHenunn A.M. byrnepoBa wu
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUH CTPOCHHUS
OpPraHWYECKUX COCIUHEHUN. MONeKysipHble U CTPYKTypHbIE  (DOpMYIBI.
CtpykTypHble (OpMYNBl pPa3IMYHBIX BHJOB: pa3BEPHYTasi, COKpallEHHAs,
ckenetHass. M3omepus. Buael wu3oMmepun: CTPyKTypHas, HPOCTPAHCTBEHHAS.
DnekTpoHHbIE 3(Q(PEKTH B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN 3D PEKTHI).

[IpencraBnenne o kiaccuukanuu opraHMueckux BemiecTB. I[loHsTHE O
dbyakuuonanbHoM rpynime. ['omonorus. ['omonoruueckue psasl. CuctemaTuyeckas
HOoMeHKarypa oprannuyeckux coenuHeHud (IUPAC) u TpuBHalibHbIE Ha3BaHMS
OTAEIIbHBIX NIPEACTABUTEIIEH.

OcobeHHOCTH M Kiaccu(uKalus OpraHudeckux peakiuil. OKuCIUTENbHO-
BOCCTaHOBHTEJIbHBIE PEAKLIMU B OPraHUYECKON XUMHH.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M HX MPEBPAIICHUN:
O3HAaKOMJICHHE C 00pa3laMu OpraHMYEeCKHX BEIIECTB M MaTepHalaMd Ha HX
OCHOBE, OIBITHI O MPEBPALICHUID OPraHUYECKUX BEUIECTB IPU HATPEBAHUU
(ru1aBneHue, OOYIJIIMBAaHUE W TOPEHHE), KOHCTPYMPOBAHHE MOJENIEH MOJIEKYII
OpPraHUYECKUX BEILECTB.

Yriesoxopoasl.

Aunkansl. ["'omonorudyeckuil psj ankaHoB, oomias Gopmyra, HOMEHKIATypa U
M30MepHst. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJ AKAHOB, Sp°-
ruopuau3anms aTOMHBIX OpOMTanel yriepoaa, o-cBsi3b. dusnmueckue CBOMCTBA
AJIKaHOB.



XUMHYECKUE CBOWCTBA QJIKAHOB: pEAaKIMU 3aMEIICHUs, W30MEpHU3alnH,
JNErHIpUpOBaHus, LUKIN3alUU, MUPOJIU3a, KpeKUHra, ropenus. IlpencraBnenue o
MEXaHU3ME PEAKLH paIuKaIbHOTO 3aMEIIECHUS.

Haxoxzaenue B mpupojae. CrnocoObl MOIy4eHUsI U TPUMEHEHUE AIKAHOB.

[Huknoankansl. O61Iast popmyina, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOEHUSI M XUMHUYECKHX CBOWCTB MajblX (LMKJIONPONAH, LHUKIOOyTaH) H
OOBIYHBIX (IIUKJIOMEHTAH, IUKJIOTeKCaH) HUKIoaTKaHOB. CrocoObl MOJydeHUSI U
MPUMEHEHHUE [IUKIIOATKAHOB.

Ankensl. ["'oMonorudeckuii psii aJikeHOB, oO1as ¢popMmylia, HOMEHKJIATYpA.
DIIEKTPOHHOE H  MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYN  alKeHOB, Sp°-
rudopuan3anus aTOMHBIX opOuTanedl yriaepoja, o- U m-cBs3u. CTpyKTypHas u
reoMeTrpuueckas (Iuc-tpaHc-) wuszomepusi. @Dusznyeckue CBONCTBA aJKEHOB.
XVWMHYECKUE CBOMCTBA: PEAKUMU IMPUCOCIWHEHHUS, 3aMEUICHUS B O-I0JOKEHUE
npu JBOMHON CBA3M, NoJuMepu3aluu M okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIe peakiiny Ha ABOMHYIO CBs3b. CIIOCOOBI MOMYYEHHS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbBIE, W30JIHMPOBAHHBIE,
Kymynupogantwle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOECHUS M XMMUYECKUX CBOMCTB
CONpsKEHHBIX  AWeHoB, 1,2- wu  1,4-npucoenunenue. Ilonmumepuszanus
CONpPSKEHHBIX JUeHOB. CrtocoObI MOTyYEHUs U IPUMEHEHUE aJIKaUEHOB.

Ankunbl. ["'oMonornyeckuii psii alKUHOB, 001Ias GopMysa, HOMEHKIATypa U
U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKMHOB, SP-
rudopuau3anms aTOMHBIX opOuTanei yriepona. dusmyeckrue CBOWCTBA AJKUMHOB.
XHUMUYECKUE  CBOWMCTBA:  pEaKIUu  NPUCOCIAUHEHUS,  JUMEpu3aluud U
TpUMepHU3aIu, okuciaeHusl. KuciaoTHele cBOWCTBA aIKMHOB, UMEIOIIUX KOHLIEBYIO
TPOHHYIO CBsI3b. KauecTBEHHBIC peakiny Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYICHUS
U TIPUMEHECHUE JIKUHOB.

Apomaruueckue yrieBoJgopoasl (apenbl). ['omonoruyeckuid psii apeHoB,
obmrast popMmyna, HOMEHKIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJEKylbl OeH3ona. DuU3HUECKHE CBOWCTBA apeHOB. XUMHUYECKHE
CBOICTBA O€H30JIa U €0 TOMOJIOTOB: PEAKIIUU 3aMEeICHHs B OCH30JbHOM KOJIBIIE U
YIIEBOJAOPOITHOM paJMKaie, PEaKIUu MPUCOCTUHEHUS, OKHCJICHHE T'OMOJIOTOB
oenzona. IlpencraBienue 00 OpPHEHTHPYIOLIEM JEHCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEPE AIKUJIBHBIX paJUKAIOB, KapOOKCUIBHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoa. [lomumepusanus crupona. CriocoObl MONTYYeHHUS U
IPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOIOB.

[Ipuponnsiii ra3. [lomytHeie HedTaHbIe Ta3bl. HedTh 1 €€ mpoucxoxacHue.
Kamennslif yrons 1 mpoAyKThl ero nepepadotku. CnocoObl nepepaboTku HePTH:



MEPEeroHKa, KPEKUHT (TePMHUYECKHM, KaTaIUTUYECKHil), pUGOPMUHT, MHPOIHU3.
[IponykTel nepepa®bOTKH HEPTHU, UX IPUMEHEHUE B MPOMBILIIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXAY Pa3JIMUYHBIMU KJIACCAMU YIJIEBOAOPOIOB.

DNEKTPOHHOE CTPOECHHE TaJION€HIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMEUICHHs] TajoreHa Ha THJIPOKCOTPYIYy, HUTPOTPYIIy, LIUAHOTPYIIY,
amuHorpynmy. JleficTBue Ha TaJOreHNnpoOU3BOAHBIE BOJHOIO M CIHUPTOBOIO
pactBopa méEnoyn. BzamMopaencTBue QUragoreHajJkaHOB C MAarHU€M W IIMHKOM.
ITonsiTne 0 METaJNIOOPraHUYECKUX COECIMHECHMSIX. Hcnonp3oBaHnue
raJIOTeHNPOU3BOJHBIX YIIEBOAOPOJIOB B OBITY, TEXHUKE M TMpPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOAbl M3yYEHHsS BEUIECTB M WX IPEBPALLECHUIA:
u3ydeHue (PU3NYECKUX CBOMCTB YreBOJOPOAOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakIuii yrieBoJOPOIOB PA3NUYHBIX KiaccoB (oOecuBeuynBaHue OpPOMHOM Win
MOJHOW BOJIbI, PAcTBOpa INEpMaHraHaTra Kajus, B3aMMOJCIHCTBUE alEeTHIIEHA C
aMMHUAYHBIM pacTBopoM okcuaa cepeOpa(l)), kadecTBeHHOe OOHapyKeHUE
yriepoja M BOAOPOJAa B OPraHMYECKHX BELIECTBAX, IOJIyUCHHE OTWIEHA U
U3y4EHUE €ro CBOWCTB, O3HakoMieHHe c KoiutekuusMu «Hedts» n «Yrompy, c
oOpa3uaMy MjacTMacc, KaydykOB M PpE3UHBbl, MOJECIMPOBAHUE MOJEKYI
YIIIEBOJOPOIOB U TAJIOT€HIIPOU3BOJHBIX YIIIEBOJIOPO0B.

Kucaopoacoaep:xamue oprannieckue coe{uHeHMs.

[IpenenbHble onHOATOMHBIE cnUpThl. CTpoeHHE MOJEKyNl (Ha MpUMepe
METaHoJla M 3TaHona). ['omonornueckuili psa, obmas QopMmyna, HU30MEpHs,
HOMEHKJIaTypa U Kiaccudukamus. Dusznueckue CBOMCTBA  MpeJeiIbHBIX
OJTHOATOMHBIX CIHUPTOB. BOJOpOIHBIE CBA3M MEXAY MOJIEKYJIAMH CIUPTOB.
XVWMHUYECKHE CBOMCTBA: peakUMH 3aMELIEHUs, JIeTuApaTallid, OKHUCICHUS,
B3aMMOJICUCTBUE C  OPraHUYECKUMHU M  HEOPraHMYEeCKMMH  KHCIOTaMHU.
KauecTBeHHast peakiyus Ha OAHOATOMHBIE CIUPTHI. [lelicTBUE 3TaHONA U METaHOJa
Ha OpraHu3M uesnoBeka. CrocoObl MOJIyYeHHS M IMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

ITpocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3NUECKUX U
XUMHYECKUX CBOWCTB.

MHoroaroMHsle CHOUPTHl — JTWIEHIJUKOJIb U riuuepuH. dusnueckue u
XMMHMUYECKHUE CBOICTBA: pEaKIMM 3aMEIIEHUs, B3aUMOACHCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCIOTaMH, KauyeCTBEHHAas pPEaKIUs Ha MHOrOaTOMHBIE
cnuptel. I[IpencraBneHne o MexaHU3ME peakUMil HYKJI€O(QUIHLHOIO 3aMELICHMS.
JeiictBue Ha opraHuzM 4esoBeka. CrnocoObl TMONY4eHHS] W MPUMEHEHUE
MHOTOaTOMHBIX CITUPTOB.

®enon. CtpoeHue MOJEKYJbl, B3aMMHOE BIHSHHUE THIAPOKCOTPYIIBl U
O0enzonbHOrO siapa. dusmueckue cpoiicTBa (peHosna. OCOOEHHOCTH XMUMHUYECKUX



cBoiicTB (eHona. KauectBennole peakuuu Ha ¢eHoda. TokcudHOCTh (eHona.
CnocoObl nonyyeHus U npuMeHenue henona. GenondopmanbaeruiHas CMoa.

KapOoHuibHbIE COEAMHEHNSI — albJAETHAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHOM Tpynnbl. ['oMosiornyeckue psjbl ajdbIerH/IoB U KETOHOB, OO0IIas
dopmyna, u3zoMmepuss U HOMeHKJarypa. Du3nueckue CBOMCTBA albJIETHIOB U
KETOHOB. ~ XHMMHMYECKHME  CBOWCTBA  aJbJCTHJIOB UM  KETOHOB:  PEaKLHH
npucoeanHeHuss. OKHUCIEHUE allbJIETUI0B, KAYECTBEHHBIE PEAKIIMH HA ajlbJAECTH/IbI.
Crioco0bl oTy4eHHs! ¥ MPUMEHEHHUE abAETUAO0B U KETOHOB.

OnHOOCHOBHBIE TIpeieTbHbIE KApOOHOBBIE KUCTOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. 3oMepust u HoMeHKIaTypa. dusnueckue cBoWCTBa
OJTHOOCHOBHBIX MpENENbHbIX KapOOHOBBIX KHUCIOT. BoIopomHble CBA3M MEXIY
MOJIEKYJIaMH KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOICTBA: KUCJIOTHBIE CBOICTBA,
peakius STepuduKalK, pPeakUud C YYacTUEM YIIEBOJOPOIHOIO pajJuKala.
OcCoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. lloHsATHE O TPOM3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOXKHBIX 3(upax. MHoroodpasue KapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOWMCTB HEINpPENEIbHBIX M apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
IUKapOOHOBBIX KHCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [lpencraButeny BbICIINX
KapOOHOBBIX KHCIJIOT: CTE€apUHOBAas, MaJbMUTHUHOBAs, OJEUHOBAS, JUHOIEBAS,
JUHOIeH068as KUCIOThl. CIIOCOOBI MOTYYeHHs U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMonoruueckuil psa, oOwmwas Qopmyna, uzomepus H
HOMEHKIarypa. PuU3NUeCKHe U XMMHUYECKHE CBOWCTBA: TMAPOIU3 B KHUCIOW U
HIEJIOYHOU Cpelie.

Kupsi. Ctpoenue, puznueckue U XUMUYECKHUE CBOMCTBA KUPOB: THIIPOIU3 B
KHUCIION U TeouHon cpesie. OCOOEHHOCTH CBOWCTB KHUPOB, COJIEPIKAIUX OCTATKU
HenpeleIbHbIX KUPHBIX KUCIOT. JKUphI B mpupoze.

MBpBLT4 Kak COJM BBICIINX KapOOHOBBIX KUCIIOT, UX MOFOIIEE JICHCTBHE.

O61as xapakrepuctuka yrieBonoB. Knaccudukanuus yrnesoaos (MOHO-, AU-
U rnonucaxapuabl). MoHOcaxapuabl: IJH0OK0O3a, (pPyKTO3a, rajakrosa, pudosa,
ne3okcupu6o3a. duznueckrue CBOWCTBA M HaxokJaeHHe B mpupone. dorocuuTes.
XVMMHMYECKUE CBOMCTBA INIFOKO3bI: PEAKIIMK C Y4aCTHEM CIIUPTOBBIX U aJbJCTUIHOU
TPYII, CIHPTOBOE U MOJOYHOKHUCIOE OpokeHue. [IpumeHeHHE TIIOKO3bI, €&
3HAYEHHUE B KU3HEIEATEIbHOCTH OpraHmsma. /ucaxapuuapl: caxapo3a, MaiabTo3a U
JaKTo3a. BoccraHaBnMBaromue 1 HEBOCCTAHABIIMBAIOIIME aucaxapubl. [ uaponns
nucaxapuaoB. Haxoxaenue B npupoje u npuMeHnenue. Ilomucaxapuapl: Kpaxma,
INIMKOreH W nemmnono3a. CTpoeHne MakpoOMOJIEKYJ Kpaxmaia, TJIMKOTeHa H
uenosio3bl.  duznyeckre CBOMCTBA KpaxMmajga M IEJUTH0J03bl. XUMUYECKUE
CBOMCTBA Kpaxmajla: TMAPOJIN3, KAYECTBEHHAs peakUus C MOAOM. XHMHYECKUE
CBOWCTBA LIEJUIIOJIO3B: TUIPOJIN3, MONTydeHHe 3QupoB 1esurono3bl. [lonstue o6
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AMMOJCUCTBHUE ITAHOJIA C HATPUEM,
OKHUCJICHHE JTUJIOBOTO CIIMPTA B AJIBJIETHUJ HA PACKAIEHHOM MEIHOM IIPOBOJIOKE,
OKHUCJICHHE 3TWJIOBOIO CIHPTAa JUXPOMATOM Kaiiud (BO3MOXKHO HMCIOJIb30BaHUE
BUJICOMATEPUAJIOB), KAauEeCTBEHHBIE PEAKLUMU Ha aubJerHiabl (C THUAPOKCHUIOM
muammuHcepeOpa(l) u  rugpokcumom  menu(Il)), peakuus raMIepuHa  C
ruapokcuom Meau(Il), xumudeckue CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa Titoko3bl ¢ ruapokcuaom menu(ll), BzaumopeiicTBue
Kpaxmajia C MOJOM, PELICHHE SKCIEPUMEHTAIBHBIX 3a7a4 no temaM «CrnupTsl U
dbenomnby, «KapboHoBbie KUCTOTHI. CI0XKHBIE dPUPBD».

A3orcoaep:kamme OpraHu4ecKue coeJMHeHM.

AMUHBI — OpraHUYEeCcKue MpPOU3BOJAHBIE ammuaka. Knaccugukanys aMUHOB:
anupaTuyecKue W apoMaTUYECKUE; TIEpPBUYHBIC, BTOPUYHBIE M TPETUUHBIC.
Crpoenue monexys, oOmas (opmyna, U30Mepusi, HOMEHKIATYpa U (PU3NUECKUE
cBOWCcTBAa. XMMHYECKOE CBOICTBA anu(paTHUECKHMX aMHHOB: OCHOBHBIC CBOWCTBA,
QIKWIMPOBAHUE, B3aUMOJCUCTBUE IEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiIaMMOHUS.

AHWIMH — TIPEACTAaBUTENIb AMUHOB apomarudeckoro psnpa. CrpoeHue
aHWwIMHA. B3auMHoe BIMsSHUE rpylI aTOMOB B MOJIEKyJie aHuInHA. OcoOOEHHOCTH
XUMUYECKUX CBOWCTB aHWJMHA. KauecTBeHHblE peakiuu Ha aHWIMH. CrocoObl
NOJy4YeHUs] M TpUMEHEHHe aiaudaTuyeckux aMuHOB. llomydyeHue aHunMHA U3
HUTPOOEH301a.

AmuHokucnotel. Homenkinarypa u nzomepus. OTAenbHbIE MPEACTABUTENN O
AMHUHOKHUCJIOT: IJIMUMH, anaHuH. Du3nyeckue CBOWCTBA  aAMHUHOKHUCIIOT.
XYWMHUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEpHBIX  OpraHU4YeCKUX
COCAMHEHMM, peakiusi MOJUKOHACHCAIlMH, OO0pa30BaHHWE MENTUIHOW CBA3H.
buonornueckoe 3HaueHre aMMHOKUCIOT. CUHTE3 U TUAPOJIU3 MENTUIOB.

benkn kak mnpupoaHsle mnojauMepsl. llepBuuHas, BTOpHYHAas M TPETUYHAS
CTpyKTypa OenkoB. XHWMHUYECKHE CBONCTBa OEJKOB: THAPOIU3, JACHATYpalus,
KayeCTBEHHBIE PEAKIIMM Ha OEJIKH.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
pacTBOpeHHE O€JIKOB B BOJE, JACHATypalus OEIKOB IPU HAarpeBaHUU, LIBETHBIE
peakuuu Ha O€NKM, pelIeHWe OJKCHECPUMEHTANBHBIX 3ajad [0 TeMaM
«A3zoTcoaepxKalune OpraHUYeCKue COCIMHEHUS» U «Pacno3HaBanue
OpPraHUYECKUX COCIUHEHUN.

BricoKkOMO0JIeKY/ISIPHBIC COCAMHEHUS.

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COECIMHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb NOJMMEPU3ALNU, CPEAHsS MOJICKYIsIpHAs



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUM —
MOJIMMEPU3ALIUS U TTOJIMKOHACHCAIIUS.

[Tomumepubie Matepuanbl. [lmactmaccel  (NMOMUATUIICH, TOJIUIPONUIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETUIMETAKpUIAT, MOJUKapOOHATHI,
nonudTUIeHTepedTanaT). Y unuzanus u nepepaboTka ImIacTHKa.

DnacToMephl: HaTypaJIbHBIN KayudyK, CUHTETUYECKHUE Kay4qyKu
(OyTaareHOBbIH, XJIOPONMPEHOBBIN, N30IPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HatypasibHbIe (XJIOMOK, MIEPCTh, MENK), UICKYCCTBEHHBIEC (BUCKO3a,
aleTaTHOEe BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JaBCaH).

[Tonumepsl CIEIHATBHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AIEKTPONPOBOIAIIME OJIMMEPHI, OMOpa3iaraeMble MOIUMEPHI).

OKCNEepUMEHTAIbHBIE METOAbl HM3YyYEHMsI BEUIECTB M HUX MPEBPALLECHUA:
O3HaKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKoOB, pEIIEHUE OSKCIEPUMEHTAIbHBIX 3alady 1o Teme «Pacrno3HaBanue
IJ1aCTMAcC U BOJIOKOHY.

Pacuérurle 3amaumn.

HaxoxzaeHnune MoneKymnsapHOH (QOpMYINbI OpPraHUYecKOro COeIUHEHUs IO
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOISIIMX B €ro COCTaB, HaXOXJCHUE
MOJIEKYJISIpHOU  (OpMYJIbI OPraHUYECKOTO COEAMHEHUsT 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKiud W/WIM HWCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (POpMYJIbI
OpraHUYEeCKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKMX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUS, OMpPEIEJICHUE JOJM BBIXOJA NPOJYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOXXHOT'0.

MexnpeaMeTHbIe CBA3U.

Peanuzanus MeXpeaAMETHBIX CBA3€U MPU U3YUYEHUN OPraHUYECKON XWUMUHU B
10 xnacce OCYIIECTBISIETCS 4YEpe3 HUCIOJIb30BAaHME KaK OOUIMX €CTECTBEHHO-
HAyYHbIX TOHATHM, TaKk M TOHATHH, NPUHATHIX B OTIAEIBHBIX MpeaMEeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE TOHATHS: SIBJICHUE, HAYUYHbIN (paKT, TUIOTE3A,
TEOpHsl, 3aKOH, aHallu3, CHUHTE3, Kiaccudukauus, HaOIIOACHHE, H3MEpEHUE,
AKCIIEPUMEHT, MOJIeJIb, MOJICIMPOBAHHE.

®dusuka: Marepusi, aroM, OJJIEKTPOH, WPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUYECKUM YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperarTHoe COCTOSIHHE
BEIIECTBA, (DU3MYECKUE BEIMYUHBI, C€IUHMIIBI W3MEPEHHUS, CKOPOCTb, SHEPTHUS,
Mmacca.

buonorusi: kimeTka, oOpraHusM, 3KOcHUCTeMa, Ouocdepa, MeTaboIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN W TeTepOTPOdHBIN TUI MUTAHUSA, OpOXKEHUE,



dorocunTe3, nbIXaHUE, OEIKH, YIJEBOMABI, JKUPBI, HYKIECHHOBBIC KHUCIOTHI,
(epMEHTBI.

['eorpadus: nonesHple HCKONAEMbIE, TOILIIUBO.

TexHonmorusi: mNuUIIEBbIE MPOAYKTH, OCHOBBI PAI[MOHATBHOIO MUTAHUS,
MOIOIIIKE CPEJCTBA, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUUYECKUX BOJIOKOH.

11 KJIACC

OBILIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX siiep. XMUMHUYECKUU 3eMeHT. M3oronbl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOUEK aTOMOB, KBAHTOBBIE YHWCIIA. DHEPreTUYECKUE YPOBHH M
nmoaypoBHH. AToOMHBIE opOuTany. Kinaccupukamus XuMIUIeCKUX dJIEMEHTOB (S-, p-,
d-, f-anementsl). PacnpeneneHue SIJIEKTPOHOB IO AaTOMHBIM — OpOUTANISIM.
DNEeKTPOHHBIE KOH(PUTYpAIMA aTOMOB 3JIEMEHTOB TIEPBOT0—YE€TBEPTOTO MIEPUOIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUM, SJICKTPOHHBIE KOH(QUTypallid HOHOB.
DIIEKTPOOTPUIIATENHHOCTD.

[lepnonnuecknii 3axkoH u [lepuonndeckas cucreMa XMMHAYECKUX JJIEMEHTOB
J.. MenneneeBa. CBsi3b NMEpUOAUYECKOr0 3aKoHAa U Ilepmoanyeckoil CHCTEMBI
XUMHUYECKUX JJEMEHTOB C COBPEMEHHOM TEOpHUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX AJIIEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX W CJOXKHBIX BEIIECTB MO TpylmnaM MW NOepuoaaM. 3HAYECHUE
nepuoanueckoro 3akona /[.11. Menneneena.

XuUMHUecKasi CBsI3b. BuJabl XMMHUECKOM CBS3M: KOBaJCHTHAs, WOHHAs,
MeTaJuIMdecKas. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOM CBSI3U: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEPIrusl U AJMHA CBsi3U. [IonspHOCTD, HANPAaBIEHHOCTh U
HACHIIIAEMOCTh KOBaJIeHTHOW CBsizu. KparHeie cBs3u. Bopopoagnas cBs3b.
MexMOIIEKYIApHBIE B3aUMOICUCTBUS.

BajleHTHOCTh W BaJ€HTHBIE BO3MOXKHOCTH aToMOB. CBSI3b AJIEKTPOHHOMU
CTPYKTYPbl MOJIEKYJI C UX T€OMETPUUECKIM CTPOCHUEM (Ha MPUMEPE COCTUHEHUM
3JIEMEHTOB BTOPOT'O MEPUOAA).

[IpeacraBieHrne 0 KOMIUIEKCHBIX cOeTMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa30BaTeb, JIMTAHAbl. 3HAYCHUE KOMIUICKCHBIX COCIUHEHUH.
[lonsATHE O KOOPAMHAITMOHHON XHUMUMU.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYISIPHOTO  CTPOE€HHUA.  THIbI
KPUCTAJUNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

ITonstue o nucnepcHbix cucremax. McruaHble pactBopsl. IIpencrasinenue o
KOJUIOUJIHBIX ~pacTBopax. CrocoObl BBIpAXKEHUSI KOHIIEHTpAIMU PACTBOPOB:
MaccoBasi J10J1s1 BEHIECTBA B PACTBOpE, MOJISIpHAsE KOHUEHTpausa. Hacellenasie u
HEHACHIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTammoruaparsl.



Krnaccudukarms u HOMEHKIaTypa HEOPTraHMYECKUX BEMIeCTB. TpHUBHATLHEIC
Ha3BaHUsI OTJICTbHBIX MPE/ICTAaBUTENICH HEOPTraHUYECKUX BEILIECTB.

Krnaccudukarmss XuMU4ecKuX peakiiuii B HEOPraHUYECKOM M OpraHuYecKon
XUMUH. 3aKOH COXPAHEHUsSI MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAILLICHUS
SHEPIUU MPU XUMHUYECKUX peakiusaxX. TeriaoBbie 3 EKTh XUMHUECKUX PEaKIIHi.
TepMoXUMHUYECKHUE YPaBHEHHUS.

CKOpOCTh XMMHUYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omorenHble U rereporeHHsie peakunu. Karanus u katanu3aTtopsl.

OO6patumble 1 HEOOpaTUMBbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOro paBHOBecHs. DaKTOpbI, BIUSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JaBJICHUE U KOHIIEHTPALIUM BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunuun Jle [larense.

Onektponutudeckas aucconuanusi. CunbHbIE W claOble DJIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpena BOOHBIX pPacTBOPOB: KHUCIOTHAs, HEUTpalibHAs,
menoyHad. Bomoponueiii nokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTENeHb  OKUCICHUS.
Okucimurenb W BOCCTAHOBHUTENb. [Ipomecchl OKUCIEHHST W BOCCTAHOBJICHHSI.
Baxneiiiiie OKHCIWUTENNM W BOCCTAHOBUTEIH. MeToN 3JeKTpOHHOro OanaHca.
DJIEKTPOJIN3 paCTBOPOB U PACIIABOB BELIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M HX MPEBPALLICHUN:
pa3lIOKEHUE TEPOKCHUIA BOAOPOAA B MPUCYTCTBUM KaTaau3aTopa, MOJCIH
KPUCTAJUTMYECKUX PEUIETOK, IPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OMpeIeNICHHE
cCpenbl PacTBOPOB € IMOMOUIBIO WHIWKATOPOB, HM3YYEHHUE BIIMSHUS PANMHYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOM pEaKIMU U TOJOKEHUE XHUMHUYECKOTro
paBHOBeCHS.

Heopranuveckass xuMus.

[lonoxenne HemeraiwioB B llepuomuueckoil cucTeME  XHUMHUYECKHX
sanemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOCHUS MX aTOMOB. DU3MUECKHe
CBOMCTBa HEMETAIOB. AJUIOTPONUS HEMETAIOB (HAa MpUMEpPE KHUCIOpOAa, CEphI,
docdopa u yriepona).

Bonopon. Ilonmyuenue, ¢usznueckre M XUMUYECKHE CBOWCTBA: PEAKIUU C
METaJUIaMU W HEMETAJUIAMH, BOCCTAHOBUTEJIBbHBIE CBOWCTBA. [ MIpHIBL
ToIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxnenue B MpUpoOjeE, CIOCOOBI MONy4deHUs, (HU3NUYECKUEe U
XUMHUYECKUE CBOMCTBA. ['ammoreHoBogopoabl. BaxkHenme KUCIOPOACOAEpKaAIINE
COeMHEHHUs TayoreHoB. JlabopaTopHbie W MPOMBIILIEHHBIE CIIOCOOBI MOJYUEeHUS
rajoreHoB. [IpuMeHeHne rajloreHoB U UX COEAUHECHUMN.



Kucmopon, o3on. JlabopaTopHble W MPOMBIIUICHHBIC CIIOCOOBI TOMyYEHUS
KuCaopoja. Ou3nyecKkue U XMMUYECKHUE CBOMCTBA M IMPUMEHECHHUE KHUCIOPOJa U
030Ha. OKCH/IBI U IEPOKCHU/IBI.

Cepa. Haxoxpaenue B mpupoje, CHnocoObl TMOdydyeHus, (HU3NYECKUe U
xumuueckue cpoiictBa. CepoBogopon, cyiabdunpl. Oxcun cepwi(IV), oxcun
cepbl(VI). CepHucrass u cepHas KHUCIOTBI U UX cojid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCTOTHI. [[puMeHeHne cepbl U €€ COETUHEHU.

A3zor. Haxoxnenue B mpupoae, CrmocoObl TMONydeHHs, (U3MUECKHEe WU
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCUIIbI a30Ta. A30TUCTAst M a30THAs
KHCIIOTHI U UX coi. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHne a3zora
U €r0 COeTMHEHUN. A30THBIE YIOOpEHHU .

®ochop. Haxoxnenue B mpupoae, CHocoObl MONydeHHs, (PU3UYECKHE U
xumudeckue cBoictBa. Dochunpr u dochun. Oxcumbr docdopa, dhochopras
kuciota U e€ comu. Ilpumenenune ¢ocdopa u ero coeaumnenuii. dochopHbie
yIOOpeHHUSI.

VYrnepon, HaxoxkAeHHE B HOpuUpojie.  AJUIOTPONHBIE  MOAU(MUKALIMHU.
dusznueckre U XUMHYECKHE CBOWMCTBA MPOCTHIX BEIECTB, 00Opa30BaHHBIX
yriepoaoM. Oxcup yriepoaa(Il), oxcun yrnepopa(IV), yrombHas kucinora u eé
coNu. AKTHBUPOBaHHBIN yroib, ancopOius. DysmiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOku. [IprMeHeHHne MPOCThIX BENIECTB, 00PA30BAHHBIX YIJEPOJIOM, U €ro
COCIMHECHUM.

Kpemuuii. Haxoxaenue B npupoje, cnocoObl MOdydyeHUs, (U3NYEecKue H
xumuueckue cpoiictBa. Okcupa kpemuus(IV), kpemHueBasi KucioTra, CUIUKATHI.
[IpuMeneHue KpeMHUs U €ro coequHeHud. CTEKI10, €ro MoJly4eHue, BUJIbI CTEKJIA.

[Tomoxenue MeramnoB B Ilepuoguueckoii cUCTeMEe XUMHUYECKUX 3JIEMEHTOB.
OcoOCHHOCTH CTPOCHHUS DSJICKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmme
dbuznyeckre CBOMCTBA MeETaUIOB. [IpuMeHEeHHE METa/uioB B OBITY U TEXHUKE.
CnuiaBbl METAILIIOB.

DNEKTPOXUMHUUECKUN PpAd  HampsDKeHuid MeTauioB.  OOmme crnocoOsbl
MOJIyYEHUS METaJUIOB: TUAPOMETAILTYPIrUsl, MAPOMETAILTYPIHS,
anekTpomeramuryprus. [loHsitne o koppo3umu MeTawioB. CrmocoObl 3amuThl OT
KOPpPO3HH.

O6mass xapakrtepuctuka meTaiwioB I[A-rpynmsl [leproguyeckoit cucTeMbl
XUMUYECKUX DJJeMeHTOB. Hartpuil wu kanuii: mnomydeHue, ¢GU3HMYECKUE U
XUMHYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHHUM.

OO6mas xapakrepuctuka metauioB IIA-rpynnel I[leproguyeckoit cucTteMbl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblUid: Toidy4dyeHue, Qusudeckue
XUMUYECKUE CBOMCTBA, IMPUMEHEHUE IMPOCTHIX BEHIECTB U HX COCIUHECHUM.
XKéctkocTh BOABI U CLTOCOOBI €€ YCTpaHEHHUSI.



AJIOMUHUN: OTydeHue, pu3nueckue 1 XMMHUUECKHE CBOWCTBA, IPUMEHEHHE
MIPOCTOrO BEIIECTBA M €ro CoeAMHEHWH. AMQOTEepHbIE CBOWCTBA OKCHAA H
TUIPOKCHUIA ATFOMUHHUS, TUAPOKCOKOMILJIEKCHI AJIFOMUHUSL.

OOmass xapakTepucThka MeETauIoB 1o00uHbIX mnoarpynn  (b-rpymnm)
[Teproanueckor CUCTEMBI XUMUYECKUX DJIEMEHTOB.

DU3NYECKNE U XUMUYECKUE CBOMCTBA XpOMa M €ro coeauHeHnii. OKCUIIbl U
rugapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarhl, UX
OKHUCJIUTENIbHBIE CBOMCTBA. [loTydeHrEe U MpUMEHEHHUE XpOMa.

OU3NYECKUe MU XHUMHUYECKUE CBOMCTBA MapraHila M €ro COCIUHCHUU.
Baxneiimime coenqunennss wapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranar kanusi, ero OKMUCIUTEIbHbIE CBOWCTBA.

@u3NYecKre U XMMHUYECKHE CBOMCTBA Keje3a U ero coeaguHeHui. OKCHIBL,
rugapokcuasl u conu xeneza(ll) u xeneza(Ill). [Tonyyenue u npuMeHeHUE Keme3a
Y €ro CIUIABOB.

DU3NYECKNE U XUMHYECKUE CBOMCTBA MEAU U €€ coenuHeHui. [lonyuenue u
IIPUMEHEHHUE MEIU U €€ COEITUHEHUM.

[uuk: nomyueHue, (QuU3MUECKHME M XUMUYECKHE CBOMCTBA. AMdoTepHbIe
CBOMCTBA OKCHJIA ¥ THAPOKCUA [IMHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [[pumeneHue
LIUHKA U €r0 COCTMHEHUM.

ODKCNEPUMEHTANIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
U3ydeHHe oOpa3IoB HEMETaUIOB, ropeHue cepbl, (ocdopa, xeneza, MarHus B
KHCIIOPOJIE, M3Yy4YEHHE KOJUIEKIMU «MeTramibsl M CIUIaBbl», B3aUMOJIECHCTBHE
MIEJIOYHBIX U IIETOYHO3EMETbHBIX METAUIOB C BOAOW (BO3MOXHO MCIOJB30BAHKE
BUJIEOMATEpPUAJIOB), B3aUMOJICUCTBUE IIMHKA M XE€J€3a C pacTBOpaMU KHCIOT U
1IEJI0Y€H, KAYECTBEHHBIE PEAKIIMA HA HEOPraHWUYECKUE aHMOHBI, KATHOH BOAOPOa
U KATUOHBI METAJUIOB, B3aUMOJCKWCTBHE THUIPOKCUIOB AIIOMHHUS W ILMHKA C
pacTBOpaMu KHUCJIOT U IIEJIOYEH, PEIIEHNE HKCIEPUMEHTAIBHBIX 33/1a4 M0 TEMaMm
«anorens», «Cepa u e€ coequHeHUs», «A30T U Gochop U UX COCAUHEHUSY,
«Mertasutbl TJIaBHBIX TOATPYII, «MeTamibl MTOOOYHBIX TOATPYIIID.

XUMUS U KU3HB.

Ponb xumMuu B 00ecieueHnH yCTOMYMBOrO pa3BUTHs dyesnoBeuecTBa. [lonsTre
O Hay4YHbIX METOJAaX MO3HAHUS M METOJOJIOTUA HAY4YHOTO HCCIIEIOBAHMUS.
Haydnble mpyuHININBI OPraHU3AUMU XUMHYECKOTO MPOU3BOACTBA. [I[poMblIIeHHBIE
CIOCOOBI MOTYYEHHUS BaXXKHEUIIUX BEIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUAKA,
CEpHOM KHUCJIOTHI, MeTaHoJa). [IpoMBIIIEHHBIE CITOCOOBI MOYyYEHUSI METAJIOB U
CIUIaBOB. XMMMUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEHM CpPEIbl M €r0 MOCIEICTBHUS.
Ponp xuMum B o6ecriedeHrH SHEPreTUYeCKON OE30MacHOCTH.

XuMuss H  300poBbe denoBeka. JlekapcrBeHHble cpeacrBa. IIpaBuna
VCIIOJIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB. Poib XuMUM B pa3BUTUN MEIUIIUHBI.



XuMUs MHIIA: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBKU. Posib xumuu B
o0ecTieueHNH MUILEeBON 0€30MaCHOCTH.

Kocmernueckue u mnapdromepubie cpeactBa. beitoBas xumusa. [IpaBuia
0€30MacHOro0 HKCHOJIb30BAHMS IPENapaToB OBITOBOM XHUMHUU B IOBCEIHEBHOU
KUA3HU.

XuMHUS B CTPOUTEIHCTBE: BAKHEUIIINE CTPOUTENIbHBIE MaTepuaybl (IEMEHT,
0eToH).

XuMHus B CEIbCKOM X03s11icTBe. OpraHnveckue 1 MUHEpaJIbHbIE YT0OpEHUSI.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansl 11 351eKTpoHUKHA. HanoTexHonorum.

Pacuérnrble 3agaun.

Pacuétel: mMacchl BelecTBa Wik 00bEMa Ia3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WU OOBEMY OJHOrO M3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB,
Maccel (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOJYKTOB PEAKLUU, €CIU OAHO W3
BEIIIECTB MMEET MpPUMECH, Macchl (00bEMA, KOJMYECTBA BEIECTBA) MPOIYKTA
peakiuu, €clId OJHO W3 BEUIECTB JAaHO B BHJE pacTBOpa C ONPEAcIHEHHOMN
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JIOJIM U MOJSPHOU
KOHIICHTPAIIMM BENIECTBA B pPacTBOpE, MOJW BBIXOJA MPOAYKTa PEAKIUUA OT
TEOPETUYECKU BO3MOKHOIO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus  MeXNpeAMETHBIX  CBSI3€M MpU  W3YYEeHUH  OOmIel
HEOpPraHW4yeckon xuMuu B 11 kmacce ocymecTBIsieTCsl Yepe3 UCIOJIb30BaHUE KAK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK ¥ MOHSATUN, IPUHATHIX B OTACIIbHBIX
peaAMeETax €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIC MMOHATHS: SIBJIEHUE, HAY4YHBIM (DAKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAJM3, CHHTE3, KjIacCU(pUKAIUs, EPUOJUNIHOCTb, HAOIIOACHHE,
MU3MEpPEHHE, IKCIIEPUMEHT, MOJIEITb, MOJICIUPOBAHHUE.

@®u3nka: Marepus, MHUKPOMHDP, MaKpOMHUp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€THYECKUN YPOBEHb,
BEIIECTBO, TeNO, OOBEM, arperaTHOE€ COCTOSHUE BELIECTBA, MCATbHBIN Ta3,
dbusznuecKre BEIMUNHBI, CIMHUIIBI U3MEPEHHUS, CKOPOCTh, SJHEPIHs, Macca.

buonorus: kinerka, opraHu3M, 3KocucTema, ornocdepa, MeTaboInU3M, MAKPO-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBOJIbI, HYKJICHHOBBIE KUCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U MOTOK YHEPTUU B SKOCHUCTEMAX.

['eorpadust: MuHepasbl, TOPHBIE MOPOJIbI, TOJE3HBIE UCKOMAeMble, TOILTUBO,
PECYPCHL.

TexHOoNorus: XUMHUYECKasi MPOMBIIUIIEHHOCTb, METAJUTYPIUsl, CTPOUTEIbHBIE
MaTepHaibl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MUILEBAs MPOMBIIIJICHHOCTb,
dbapmarieBTUUEeCKast MPOMBIIIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX



mnperaaparoB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MATCpUaJIOB, OJJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOI'MH.



[UTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMKA
HA YTJIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATbI

B COOTBETCTBMM € CHUCTEMHO-ACATENBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
obmiero 00pa3oBaHUs BBIACNIEHBI  CIEAYIOIIME COCTABJIAIOIIME: OCO3HAHHE
00YyYarolmMUMHUCd POCCUMCKON Tpa)KJaHCKOW HJIEHTUYHOCTHU, TOTOBHOCTh K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPEAEICHUIO; HATMYNE MOTHUBALUHU K
OOy4eHHIO; TOTOBHOCTH M CIOCOOHOCTH OOYYaroUMXcsi PYKOBOJCTBOBATHCS
NPUHATHIMU B OOIIECTBE TNpaBUJIaMH M HOpPMamMu TOBEJEHUS; HaJIM4ue
IIPABOCO3HAHUSI, IKOJIOTMUECKON KYIbTYPbI; CIIOCOOHOCTh CTABUTD 1IE€JIM U CTPOUTH
KU3HEHHbIE TUTAHBI.

JIM4HOCTHBIE pe3yiabTaTbl OCBOEHUS IMpeaMeTa «XHUMHS»  OTPaKarT
c(OpMUPOBAHHOCTh OMbITA IO3HABATEIBLHOM M TMPAKTUYECKON NE€ITEIbHOCTH
o0y4Jaromuxcs B MPOLIECCE peaTn3alud 00pa30BaTEeIbHON AESITEIbHOCTH.

JInyHOCTHBIE pE3y/bTaTbl OCBOCHUS IMpeaMeTra «XUMHS»  OTPakKarT
c(OPMUPOBAHHOCTh ONbITA IIO3HABATEIBHOW W MPAKTHUUECKOH N1€ATEIbHOCTH
oOydJaromuxcs B MPOIECCe pealn3alud o0pa3oBaTEIbHOM AESATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS:

0CO3HaHUS 00YYaIOIMMUCS CBOMX KOHCTUTYLIMOHHBIX MTPaB U 00s3aHHOCTEH,
YBOXCHHS K 3aKOHY U TIPABOTIOPSIIKY;

MPEJICTAaBIEHU O COLUMAIbHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON [EATEIbHOCTH TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUH Y4€OHBIX M MO3HABATEIbHBIX 3a7au, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TMOHUMATh M MPUHUMATH MOTHUBBI, HAMEPEHHUs, JIOTUKY U
apryMEeHTHI IPYTUX MPU aHAJIM3€ Pa3IMYHbIX BUAOB YU€OHOU NESTEIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

LEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAyYHOMY HAacCIJEoUI0
OTE€YECTBEHHON XVMMH;

YBaKEHUS K IpOIecCy TBOpPYECTBA B O0JACTH TEOPUM U MPAKTUUYECKOIO
MPWIOKEHUS] XMUMHUHU, OCO3HAHMSI TOrO, 4YTO JaHHbIE HAYKH €CTh pPE3yJbTarT
JUIMTENTbHBIX ~ HAOMIOACHWH, KPOIOTJIMBBIX  JIKCIEPUMEHTATBHBIX  ITOHCKOB,
MOCTOSIHHOTO TPpyJa YYEHBIX U TPAKTUKOB;



MHTEpeCa U TO03HABATEIIbHBIX MOTHBOB B TIOJYYCHUHM M MOCIEAYIOUIEM
aHanu3e MH(OpMaIMU O MEPEIOBBIX JOCTHXKEHUSX COBPEMEHHON OTE€YECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlWH, CBSI3aHHBIE C XUMHUUCCKUMU SIBIICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HAa MOPAIhHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIIEHHBAaTh CBOE TMOBEICHHE M TOCTYIKHU CBOUMX TOBApHIICH C
MO3UIMN HPABCTBEHHBIX U MPABOBLIX HOPM U C y4ETOM OCO3HAHUS TOCIEICTBHMA
MOCTYIIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

MOHUMAaHUS [IEHHOCTEH 3M0pOBOTO W 0Oe3omacHOro oOpasa IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIIOJICHUST TIpaBUJI OE€30I1acCHOr0 OOpalleHus C BEIIECTBAMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYIOBOH JESATEIBHOCTH;

MOHMUMAHUS IEHHOCTH TIPaBWJI HWHIWBHUIYAILHOTO W  KOJUIGKTUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAIIUSIX, YIPOKAIOIINX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCTCACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYCK (yHOTpeOIeHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpeHUS);

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHMKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-UCCIEA0BATEIbCKOM
JIeSITENbHOCTH, OOIIECTBEHHO TIOJIG3HOM, TBOPYECKOM W  APYrUX  BUIAX
NeSATeTbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEHICHUM NPAKTHYCCKUX 3a]a4d
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YYEHHUIO MPOPECCUil pa3iuiyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYY, JIOJIAM TPYyZa U pe3yJibTaTaM TPYJOBOM AESTEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUAYAIbHOM TpacKTOpUU
oOpa3oBanusi, Oynymieil mpodeccur U pealu3alvi COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) PK0JI0rM4eCKOro BOCIUTAHMSI:

AKOJIOTUYECKHU 11eJIeCO00pa3HOr0 OTHOIICHUSI K MPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3eMIIE;

MOHUMAHUS TJIOOATLHOTO XapaKTepa HKOJIOTHYECKUX MPoOJIeM, BIHASHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOHOMN U COIUAIbHOM CPEJIbI;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJb30BAHUS JOCTHKEHUU XUMHUHU IS
pelIeHus BOMPOCOB PallMOHAIBLHOIO MPUPOIOIOIL30BaHNUS;

AKTUBHOTO HENpUATUS JIEUCTBUM, NPUHOCIIIMX BpEld OKpYKAIOIIEH
MPUPOJHON Ccpefie, YMEHUS MPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTMYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATh HUX;

HaJUYUsl PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTbITA NEeATeIbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJCTBOBAaTbCSI UMHU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLMAJIBLHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO TMPOTHUBOCTOSTH HACOJOTUH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAyKH 1 0OIIECTBEHHON MPAKTHKHY;

NOHUMAaHUsl CHeUUM(PUKH XMMHA Kak HayKd, OCO3HaHUA €€ pOoJau B
dbopMUpOBaHUYU PAIMOHATHHOTO HAYYHOTO MBIINUICHHS, CO3JaHUU IIEIOCTHOTO
IPEJICTABIICHUsI 00 OKPY’KAIOIIEeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MPOoOJeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XUMHUHM JJII  COBPEMEHHOU
UUBWIM3ALUM: B €€ T'yMaHUCTUYECKOM HAIMpaBJIEHHOCTH W BAXKHOW pOJU B
CO3IaHMHM HOBOW 0a3pl MaTepualbHOW KYJIBTYPHI, B PEUICHUU TJIOOATBHBIX
npoOJieM YCTOWYMUBOTO Pa3BUTHUSI UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTHYECKON O€30MacHOCTH, B PaA3BUTUM MEIUIIMHBI, 00ECIIEYEHUN
YCIIOBUH YCIICIIIHOTO TPYAa M IKOJIOTUYECKH KOM(POPTHOM KM3HU KaKIIOTO YieHA
00I1IeCTBa;

€CTECTBEHHO-HAYYHOH T'PAMOTHOCTH: T[OHHMMAaHUS CYHIIHOCTH METOJIOB
MO3HAHMS, UCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJlydaeMble 3HAHUSA JUIsl aHAJIM3a U OOBSICHEHUS SIBICHUIN OKPY>KaIOIIEro MUpa U
MPOUCXOJAIINX B HEM U3MEHEHUM, YMEHU JeJIaTh 00OOCHOBAHHbBIC 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB M HMEIOUIMXCS JaHHBIX C 1[€JbI0 TOJy4YEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIOJb30BaTh XUMHYECKUE 3HAHMUS IS
pelieHus TpooJieM B pealbHbIX JKU3HEHHBIX CUTYAIIUSX;

MHTEpPECa K MO3HAHUIO, UCCIEA0BATEIBCKON IETEIbHOCTH;

FOTOBHOCTM W  CIHOCOOHOCTH K  HENPEephIBHOMY  OOpa3OBaHUIO U
caM0o0Opa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW MO XUMUU B
COOTBETCTBUHU C KU3HCHHBIMU MMOTPEOHOCTSIMH;

MHTEpeca K 0OCOOCHHOCTSIM Tpy/a B pa3inuHbIX chepax mpodeccuoHaTbHON
NEeSATeTLHOCTH.



METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE PE3yIbTaThl OCBOSHUS MPOrPaMMbl MO XMMHUHU HA YPOBHE
cpenHero o01ero o0pa3oBaHUs BKIIOYAIOT:

3HAUUMbIE  JUIS dbopMupoBaHus MHUPOBO33PEHUS oOyJaromuxcs
MEXTUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC MOHATHS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpPAa H CIHCONU(PUKY METOJOB IIO3HAHWS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, YHEPTHUs, SBJICHHE,
IIPOIIECC, CUCTEMa, HAYYHBINH (hakT, MPUHIINII, TUITOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOMIOACHUE, H3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHHBEpCAJIbHBIC Y4YeOHBIE ICHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

PEryIsSTUBHBIE), o0ecCIeunBaroIIne dbopmupoBaHue G yHKIIMOHAILHON
TPaMOTHOCTH U COITUATBHON KOMIIETSHITUHN 00 yJarOIINXCs;
CTIOCOOHOCTD o0 yJaronuxcs MCTIOIh30BaTh OCBOCHHBIE

MEXIUCITUTIIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHHBEPCAIbHBIC y4eOHBIC
JICUCTBUS B TI03HABATEILHON U COLIMAIILHOM MPAKTHUKE.

MeranpeagMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEJIIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

1) 6a30BbIE JTOTNYECKHE AeliCTBUSA:

CaMOCTOSITETILHO  (OpMYyJIMpOBaTH M aKTyaJIM3UPOBATh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpeNeNsITh UEeNu JEATEIbHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUU HUX
JOCTHKEHUS, COOTHOCUTB PE3YJIbTATHI IESITEIHOCTH C ITOCTABJIEHHBIMU LIEIISIMU;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUW TPUEMBI JIOTUUYECKOTO MBIILICHHUS:
BBIJICTISAITh XapAaKTEPHbIC TMPU3HAKU IOHATUM W YCTAaHABJIMBATH WX B3aUMOCBS3b,
WCITOJI30BaTh COOTBETCTBYIONIUE TIOHSTHS i1 OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHUM;

BHIOWpAaTh OCHOBAaHUS W KPUTEPUU I KIACCU(UKAIUA BEIIECTB M
XUMHUYECKUX PEAKIIN;

YCTaHABJIMBATh MPUYUHHO-CJIEACTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTHHU), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMATPUBAEMBIX
SIBIICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKITFOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJIEITH, TPEOOPA30BBIBATH MO/JICTbHBIE TPEJCTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) JJIEMEHTa, XHUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU



peakuu — TpU pEIIeHWH YYEOHBIX MO3HABATEIbHBIX W MPAKTHUUECKUX 3ajad,
MPUMEHSATh Ha3BaHHbIE MOJIEIIbHBIE MPECTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB N3y4aEMBbIX BEIECTB U XUMUYECKHUX PEAKIUH.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeUCTBHS:

BJIaJIETh OCHOBAaMHU METOJOB HAYYHOI'O ITO3HAHMS BEIIECTB U XMMHUYECKHUX
peaKiui;

(bopMyIMpOBaTh LIETU U 33]]a4l UCCIIEOBAHUS, UCIIOIb30BaTh OCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMpPOBAaHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUSI U OCHOBBI JJi1 (POPMUPOBAHHUS THIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJIETh HAaBBIKAMHM CAMOCTOSITEIBHOTO IJIAHUPOBAHMS M MPOBEICHMUS
YYEHUYECKHX 3KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOMIONATh 3a XOJ0M
MpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yabTar, (OopMYIHpOBaTh
000011eHNSI ¥ BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITH OOOCHOBaHHBIN OTYET O MpOIeTaHHON paboTe;

npuoOpeTaTb ONBIT YYEHUYECKOM MCCIIEAOBATENbCKOM U MPOEKTHOM
NESITEIbHOCTU, HPOSBIATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIIBHOMY
MOMCKY METOJI0OB PEIICHHUS] NPAKTUYECKUX 3a]ay, MNPUMEHEHHIO pPa3IHYHbIX
METOJI0B IIO3HAHUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATbCS B Pa3IMYHBIX HCTOYHUKAX UHPopManuu (HAy4HO-
NOMyJIsIpHAsE JIUTepaTypa XUMHYECKOrO COJAEpKaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETA), aHanM3UpOBaTh MH(POPMALMIO PA3IUYHBIX BHJIOB U (POpM
[PEJICTaBIICHUS, KPUTHUYECKU OLICHHUBATh eé JIOCTOBEPHOCTD "
HENPOTUBOPEUUBOCTH;

bopMynIupoBaTh 3aPOCHl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
orbope wuHpOpMAaLMK, HEOOXOIAUMOW Il BBIMOJIHEHUS Y4eOHBIX 3a7ad
OIpeNeIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HUCHOJIB30BAaHUS HH(POPMAIIIOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
uHopMmanuu (cXxeMbl, TpaQuKH, THarpaMMbl, TaOJIUIIbI, PUCYHKH U JAPYTHE);

UCIOJb30BaTh Hay4yHbIM $3bIK B KauecTBE CpeICTBA IpU padore cC
XUMUYECKOM MH(pOpMaLMe: NPUMEHATh MEXIpeaMeTHble ((usuueckue u
MaTeMaTU4YeCKUe) 3HaKU U CUMBOJIBL, (hOpMYJibl, a0OpeBUATYPbl, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATI'TIAAHOCTH.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:



3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBbI B XO/I€ TNAJIOTa U/Uu
JTUCKYCCHUH, BBICKA3bIBATh UJIEU, (DOPMYIHPOBATH CBOU MPENIIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHHUSI IPEUIOKEHHOM 3aa4H;

BBICTYTIATh C TPE3CHTAIMCH pPe3yJbTaTOB TIO3HABATEIHHOW JEATEIHHOCTH,
MOJYYCHHBIX CAMOCTOSATEIBHO HUJIH COBMECTHO CO CBEPCTHUKAMU IIPH BBITIOJHCHHUH
XHUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKON pabOThl 1O MCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BCILNECTB, pealn3alii yueOHOro MpoeKTa, ¥ (HOpMYJIMPOBATH BHIBOIBI
10 pe3y/bTaraM IMPOBEAEHHBIX HCCICIOBAHUN IMyTEM COTVIACOBAHUS IO3WIUN B
X071 OOCYXKJIeHUS U 0OMEHA MHEHHUSIMH.

PerynsiTuBHBIC YHMBeEpCcaIbHbIe Y4eOHbIE eliCTBUS:

CaMOCTOSITENIbHO IIJIAHUPOBAaTh M OCYIIECTBISITH CBOIO I103HABATEIBHYIO
JeSTeNbHOCTh, OnpeAessis e€ IeJd M 3ajayd, KOHTPOJIUpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEAJIaraeMblii  ajdrOpuTM JACUCTBHHA IpH
BBIMIOJTHEHUM YYE€OHBIX M MCCIIEIOBAaTENbCKUX 3a7ad, BbIOMpaTh HaumoOosee
3¢ (deKTUBHBI cHOcO0 MX pelIeHUus € Y4E€TOM IOJyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYLIECTBIIATH CAMOKOHTPOJIb JIEATEIIBHOCTM HAa OCHOBE CAMOAHAINA3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTrPaMMBbI M0 XMMUU Ha yTrIyOIEHHOM
YPOBHE Ha YPOBHE CpPEAHEr0 OOILIEro oOpa3oBaHUs BKJIKOYAIOT ClEUU(pUUYECKUE
U1 y4eOHOro MmpeaMeTa « XuMUs» Hay4dHbIE 3HAHUS, YMEHHS U CIIOCOOBI AeMCTBUM
[0 OCBOEHUIO, MHTEPIpPETAlMM U NPeoOpa30OBAHUIO 3HAHUMN, BUJBI JIE€ATEIbHOCTH
M0 TOJYYEHHIO HOBOTO 3HAHUSA M MPUMEHEHHUIO 3HAHWW B pa3IMYHBIX y4EOHBIX
CUTYyalHsIX, a TAK)KE B pEaJIbHBIX KU3HEHHBIX CUTYyalUsAX, CBI3aHHBIX C Xumuel. B
[porpaMMe II0 XUMHM IIPEAMETHBIE PE3yNbTaThl IPEACTABICHBI IO TOAaM
W3y4YCHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUSI»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTH TMPEACTABICHUI: O MECT€ W 3HAYEHWU OPTraHUYeCcKOn
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECICUCHUH YCTOMYUBOTO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTMUECKOM, YHEPIeTUUECKON U



MUTIEBON O€301MaCHOCTH, B PAa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPruu, B o0ecrieueH panoHaIbLHOTO
IPUPOJIONIOJIb30BaHUS, B (DOPMUPOBAHUM MHUPOBO33PEHUS] M OOIIEH KyJIbTYpbI
YeJIOBEeKa, a TakKKe OJKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPEAE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHATUS — XUMUYECKHUI 3JIEMEHT, aToM, SIAPO U AJICKTPOHHAs
o0oyiouka aroma, S-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHMSI aToma, TUOpUAu3alisl AaTOMHBIX OpOuTaned, HWOH, MOJIeKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKUCICHUS, XUMUUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIAPHBINA 00BEM, YIIIEpOJIHbIN CKeNeT, (yHKIMOHAIbHAS
rpynna, pajgukan, CTPYKTypHble GopMmyibl (pa3BEpHYTbIE, COKpalllEHHbIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTYpHasT U MPOCTPAHCTBEHHasi (TeoMeTpuyecKas,
ONTUYECKAas), HM30MEPbl, TI'OMOJOTMYECKUN psll, TOMOJIOTH, YIJIEBOIOPOIbI,
KUCJIOPOJI- U a30TCOJACPIKAIINE OPraHUYECKUE COCAUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJICKYIISIDHBIE COCIWHEHUS; TEOPUH, 3aKOHBI
(mepuonuueckuii 3akon . M. MeHnneneeBa, TEOpUsi CTPOCHHSI OpPraHUYECKUX
BemecTB A. M. byTtiiepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEBpAIlllCHUs] HDHEPrUU TPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XWUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIHE B OCHOBE
MOHUMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SBJICHUI; MMPEICTABICHUS
0 MEXaHM3MaX XUMHUYECKHX pPEaKlHi, TEPMOJUHAMHUYECKUX U KUHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUU aTOMOB U TPYII aTOMOB
B MOJIEKyJiaX (MHIYKTUBHBIA U Me30MepHbIN 3 dexTrl, opueHTanTsl | u Il pona);
(baKTOJIOrMYEeCKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUH W O€30MacHOM
UCTIOJIb30BAaHUM BAXHEHIITNX OPraHMYECKUX BEMIECTB B OBITY M TPAKTHYCCKOM
NESATeTbHOCTH ~ 4eJIOBeKa, OOIMMX  HAyYHBIX  NPUHIUMNAX  XUMHYECKOIO
IPOM3BOJICTBA (HA IPUMEPE MTPOU3BOACTBA METAHOIA, TEPePA0OTKH HEPTH);

chOpMUPOBAHHOCTh YMEHHI: BBISBIIATh XapaKTEPHbIE MPHU3HAKU TOHITHH,
yCTaHaBJIMBaTh WX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATHS MPU
ONMCAHUU COCTaBa, CTPOEHUS U CBOWCTB OPTraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTH YMEHUIA:

HCIIOJIb30BaTh XUMHYECKYI0 CUMBOJMKY IS COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHMYECKUX
BEILECTB;

COCTaBJISATh YPABHEHUSI XMMHYECKUX PEAKIIUM U PACKpPbIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUHUM  MOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OallaHca JTUX peaklHi, peakuuii HOHHOTO oOO0MeHa MyTéM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHECHUIA;



W3TOTABJIMBATh MOJIEIH MOJICKYJT OPTaHMYECKUX BEIIECCTB IS WIUTFOCTPAIAH
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS,

chOpMUPOBAHHOCTh YMEHHUH: yCTAHABIMBATH MPUHAMJIEKHOCTh HM3YYCHHBIX
OPraHMYECKUX BEMIECTB TO WX COCTaBy W CTPOCHHIO K ONpPEneIEHHOMY
KJIaCCy/TpyIe COCNWHEHWM, JaBaTb WM Ha3BaHUS [0 CHUCTEMaTUYECKON
HomeHknarype (IUPAC) u npuBOIWUTH TpPUBHAIBHBIC HA3BAHWS ISl OTACIBHBIX
IpPEICTaBUTENICH OPraHMYECKUX BEIIECTB (ITHUJICH, alleTHIICH, TOMYOJ, TIUICPHH,
ATUJICHTJIMKONb, (eHoJ, (QopMalbAETh], aleTalbJeTu/l, aleTOH, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTeapUHOBAs, OJICMHOBAs, TAJIBMUTHHOBAS KHCJIOTHI,
[JIMIWH, aJaHWuH, MaJibTo3a, (PyKTO3a, aHWIWH, TUBUHWI, HU3OMPEH, XJIOPOMPEH,
CTUPOJI U JIpyTHE);

chOpPMUPOBAHHOCTh YMEHHSI ONPENEIATh BUJl XUMHUYECKOW CBS3U B
OPraHMYECKUX COCTUHEHUSX (KOBAJICHTHAsT W WOHHAS CBS3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

chOpPMUPOBAHHOCTh YMEHHS TPUMEHATH TOJOXKEHUS TEOPHU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa aiisi 00bsiCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS;

chOpMHUPOBAHHOCTh ~ YMEHHUW  XapaKTEpU30BaTh  COCTAaB,  CTPOCHHE,
dbusznueckre M XUMUYECKHE CBOMCTBA TUIMWYHBIX MPEICTABUTENCH pPa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJIKAHOB, ITUKJIOAIKAHOB, AJIKCHOB, aJIKaIUCHOB,
QIKUHOB, apOMAaTHUYECKUX YIJIEBOIOPOJOB, CIUPTOB, albJECTHUIIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MMPOCTHIX M CIIOKHBIX A(hUPOB, )KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, AMUHOKMCIIOT, OEJIKOB, YIJEBOAOB (MOHO-, JIU- W TOJHCAXapujioB),
WUTIOCTPUPOBATh ~ T'E€HETHUYECKYI)  CBA3b  MEXKAYy HUMH  ypaBHEHUSMH
COOTBETCTBYIOIIUX XHMHUYECKHUX PEAKIUA C HCIOJB30BAHHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaTh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHUYEeCKUX COSAMHEHUN OT
KPaTHOCTH W THUITA KOBAJICHTHOM CBSI3M (G- U T-CBS3H), B3AUMHOT'O BIIUSIHUASI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
CoIpbsi  (HedTh, NPHUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro MepepadoTKU M
PAKTUYECKOE MPUMEHEHHE MPOTYKTOB MEePEPadOTKY;

c(hOpMUPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHUI O E€CTECTBEHHO-HAaY4YHBIX
METOJIaX TMO3HAHMS — HAOJIOJACHUH, U3MEPEHUU, MOJICIUPOBAHUM, IKCIIEPUMEHTE
(peaTbHOM M MBICJICHHOM) U YMEHHS IPUMEHSTH OTH 3HAHUS;

c(hOpMUPOBAHHOCTH YMEHHUS MPUMEHSTh OCHOBHBIE oreparuu
MBICITUTCIIPHOM JCATEILHOCTH — aHalW3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3allNIO0, BBISBIICHHE MPUUYMHHO-CJIEICTBEHHBIX CBSI3€H — ISl M3y4EeHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHHM: BBISBIATH B3aUMOCBSI3b XHUMHYECKUX 3HAHUU C
MOHATUSIMU UM TPEJCTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0oJjiee OCO3HAHHOTO IOHMMAaHHUs CYIIHOCTH MaTepHaJbHOTO €IMHCTBA MHUpa,
UCIIOJIb30BaTh CHUCTEMHBIE 3HAHUSI MO OPraHWYECKOM XMMHUU 1Ji OOBICHEHUS M
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOPMUPOBAHHOCTh YMEHHUM: MPOBOAUTH PACUYEThl IO XUMHUYECKUM
dbopMmysiaM ¥ ypaBHEHUSM XMMUYECKUX PEAKIUA C UCIOJIb30BaHUEM (PU3HUYECKUX
BeIMYMH (Macca, OO0BEM Ta30B, KOJWUYECTBO BEIIECTBA), XapaKTEPU3YIOITUX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHHUIO XUMHUYECKOU
dbopMyJibl BEIIECTBAa MO HM3BECTHBIM MACCOBBIM JIOJIIM XHMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHus, TIIOTHOCTH ra3000pa3HbIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATH
C TIO3MIMH  DKOJOTMYECKOH  0€30IacHOCTH  MOCJIEACTBUS  OBITOBOM M
IIPOU3BOJICTBEHHOM JICSITEILHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, MUCIIOJIb30BATh MOJYYCHHBIC 3HAHUS JJISI IPUHSATHUS TPAMOTHBIX PEIICHUMN
po0JieM B CUTYAIIUSX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHMM: CaMOCTOSITEILHO IIAHUPOBATh M IIPOBOJUTH
XUMUYECKUN HKCHEPUMEHT (MOJTYy4YEHUE W M3YYCHHE CBOMCTB OpPraHUYECKUX
BEIIIECTB, KA4YECTBEHHBIC PEAKIMHU YIJIEBOJAOPOJAOB pA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOAEPKAIIMX OPraHMYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 pACMO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJCHUEM MPaBUII
0e30macHOro OOpalieHusi ¢ BEHIeCTBAMH U JIA0OPATOPHBIM O0OpPYIOBAHHEM,
dbopMynMpoBaTh 1€ HUCCJCAOBaHUSA, TMPEACTABIAT, B pa3IudyHON (popme
pe3yabTaThl IKCIIEPUMEHTA, aHATTM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUIA:

coOJII0/1aTh MpaBWIa SKOJIOTMYECKU 11e7Ieco00pa3HOro MoBeJAeHUsI B OBITY U
TPYJIOBOM JEATETLHOCTU B LIEJSAX COXPAHEHUS CBOErO 30POBbS, OKPYXKAIOIIEH
MPUPOIHON CPEeAbl U JOCTUAKEHHUS €€ YCTOMUYMBOIO PA3BUTHUS;

OCO3HABaTh OMNACHOCTh TOKCHUYECKOTO JIEUCTBUS HA >KUBBIE OPraHU3Mbl
ONPEACIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIch nokazaTens [1K;

aHAJIM3UPOBATh I1€JIECOO0PA3HOCTh MPUMEHEHHUS OPraHMYECKUX BEIIECTB B
MIPOMBINLJIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBIA TOMCK
XUMUAYECKON MHPOpMAILIMK B pa3IMUHBIX UCTOYHUKAX (HaydHas ¥ ydeOHO-Hay4YHas
JUTEpaTypa, CpPeIcTBa MaccoBOi mHGopMaIuu, HTepHeT U IpyTrue), KpUTHIECKU
aHAJIM3UPOBATh XUMUUYECKYIO MH(popMaIuio, nepepadarsiBaTh €€ M UCIIOIh30BaTh
B COOTBETCTBUHM C MIOCTaBJIECHHON y4eOHOM 3aqaueii.



11 KUIIACC

[IpeameTHble pe3ynabTaThl OCBOEHMS Kypca «OOmass W HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUAILHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTHU SIBJICHUM NPUPOIBI, O MECT€ U 3HAYCHHU
XUMUHU B CHUCTEME €CTECTBEHHBIX HAayK U €€ POJU B OOCCIEYEHHH YCTONYUBOIO
pa3BUTHUS, B PEIICHUU MPOOJEM HKOJOTUUECKOM, IHEPreTUYECKOM U MUIIECBOU
0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, CO3JaHMHM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPIruHu, B OOECIEUEHUM PaAIMOHAIBLHOTO MPUPOJIONOJIB30BAHUS, B
dbopMUpOBaHUU MHPOBO33pEHUS H OOIIEH KyJIbTypbl YeEJIOBEKa, a TakKkKe
AKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIICHHUS K CBOEMY 3J0POBBIO M TPUPOIHOMN

cperne;
BJIaJICHUE  CHCTEMOW  XMMHYCCKHX  3HAHHWHA, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONINe TOHITHS — XUMHUYECKHH DJJEMEHT, aToM, SApO aroMma,

M30TOIIBI, SJICKTPOHHAsI 000JI0UKa aTroma, S-, p-, d-aTOMHbBIE OpOUTAIIN, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHUSI aToMa, TUOpUIM3aIisl aTOMHBIX OpOWTalied, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb  OKHUCJIECHUS,
XUMUYeCKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, METa/UIMuecKas, BOJOpOAHAs),
KPUCTAJUIMYECKAsT PEIIETKA, XUMHUYECKas pPEaKUHs, pPacTBOp, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTUYECKAST JTHCCOLMALNS, CTENEHb JUCCOLMAIWH,
BOJIOPOJIHBIN TOKa3aTeb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIJIOBOM d(PPeKT
XUMHUYECKOW pEaKUH, CKOPOCTh XMMUUYECKON PEAKIIUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOpHUs JJICKTPOJUTUUECKON TUCCOIMALUM, TEPUOIUYECCKUN
3akoH [[.. MeHnneneeBa, 3aKOH COXpPAaHEHHUSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS SHEPIUM NMPU XUMUUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3BIK
XUMHWHU, MHPOBO33PCHUECCKHE 3HAHUA, JIEKAIIUE B OCHOBE IMOHUMAHMS
OPUYMHHOCTA U CHCTEMHOCTHM  XUMHUYECKUX  SIBJICHUW;  COBPEMEHHBIC
MPEJCTABJIECHUSI O CTPOEHHWM BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM U
HAaAMOJIEKYJSIDHOM  YPOBHSIX; IPEACTABICHUS O MEXaHU3Max XUMHYECKHUX
peakuuii, TEPMOJAMHAMMYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTIX  HX
IPOTEKaHUs, 0 XMMHYECKOM pPABHOBECHUH, PACTBOpPAX U JUCHEPCHBIX CUCTEMAX;
(akTONOrMYecKrue CBEJEHUS O CBOMCTBAX, COCTAaBE, MOJYUYEHHH U OE€30MacHOM
WCIOIb30BAaHUN BKHEUIIMX HEOPTraHUUECKUX BEIIECTB B OBITY U MPAKTHYECKOMN
NESITEIbHOCTA ~ YeJOBEKa, OOMIMX  HAay4YHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOCTBA;

c(hOpMUPOBAHHOCTh YMEHMI: BBISBISATh XapaKTEPHbIE NMPHU3HAKH TOHSATHUH,
YCTaHABJIMBATh UX B3aWUMOCBSA3b, UCIIOIb30BaTh COOTBETCTBYIOIIUE IOHITUSA IPU
OMMCAHUY HEOPTraHUYECKHUX BEMIECTB U UX MPEBPAILICHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIB30BaTh XMMHUYECKYI0 CHMBOJHKY JIJISI
coctaBieHus (OpMYNT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIIUi,
cuctematuieckyro HoMeHknarypy (IUPAC) u TpuBuaibHbie Ha3BaHUSI OTICIbHBIX
BEILECTB;

c(hOpMUPOBAHHOCTH YMEHUS ONPEACNIATh BAJICHTHOCTh U CTETICHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSIX, BUJ XUMHYECKON CBS3U (KOBaJIEHTHas,
WOHHAsl, METAJNIMYeCcKasi, BOAOPOJHAs), THUI KPUCTAIUIMYECKOH PEIIETKU
KOHKPETHOT'O BEILECTBA,;

c(hOpMUPOBAHHOCTh YMEHHSI OOBACHSTH 3aBHCHUMOCTb CBOMCTB BEILECTB OT
BUJAa XUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM PEmIETKHA, OOMEHHBIA U
JOHOPHO-AKILIENTOPHBI MEXaHMU3MbI 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

chOpMUPOBAHHOCTh ~ YMEHHMI:  KJIacCU(PUIMPOBATh:  HEOPraHUYECKHE
BEIIECTBA M0 UX COCTABY, XUMHUUYECKUE PEAKIMU 10 PA3TUYHBIM IPU3HAKAM (YUCTY
U COCTaBy pearupyrouiux BEUIECTB, TEIUIOBOMY 3G (hEKTy peakuuu, U3MEHEHHIO
CTENEHEl OKHUCIEHUS JJIEMEHTOB, OOpPaTMMOCTH, YYacTUIO KaTajlu3aropa u
JPYTHE); CAMOCTOSTENILHO BBIOMPATh OCHOBAHUS U KPUTEPUU NI KIacCUPUKALINU
M3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIMIA;

c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICT MEPUOAUUECKOTO 3aKoHa /I,
N. MenneneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
Y MMPOTHOCTUYECKYIO (PYHKIIUH;

chOpMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh JJICKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XHMMHYECKMX JJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJIOB
[lepuonnueckori  cucrtemsl  J.MI.  MengeneeBa,  UCHOJIb3YS  TMOHSTHUA
«QHEPreTUYECKUE YPOBHH», «IHEPreTUUECKHUE MOJYPOBHU», «S-, p-, d-aTOMHbIE
opOUTaANIN», «OCHOBHOE W BO30YKIEHHOE JHEPre€TUUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWMCTB XUMHYECKHUX DJIIEMEHTOB M HX
coeAuHeHUM no mnepuoaaM u rpynnaM Ilepuommueckon cucremsr /. N
MeHnpneneeBa, BAJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
WX 3JIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh ~ YMEHMM: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XMMHAYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  ITOATBEPXKAATH
CYILIECTBOBAHHE TEHETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKHMMHU BEIIECTBAMU C
MOMOILBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIN;

c()OPMUPOBAHHOCTh ~YMEHHUSI  PACKpbIBaThb CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIIUN MOCPEICTBOM COCTABIICHUS JJIEKTPOHHOrO OaliaHca
ATUX PEAKLUH; peaklil MOHHOrO OOMEHa MYTEM COCTaBIEHUA UX MOJHBIX H
COKpAallEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUuyd  TUAPOJIN3a;  PEaKUuu
KOMIIJIEKCOOOpa3oBanus (Ha MpUMeEpPe THAPOKCOKOMITIIEKCOB ITMHKA U AIFOMUHUS);



C(OPMUPOBAHHOCTb YMEHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHMS
XUMHUYECKUX PEaKIUi C y4€TOM HUX DHEPreTHMUECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMMUYECKOM pEeakIUud B 3aBHUCHUMOCTH OT pa3iIMYHbIX
(akTOpOB, a TAKXKE XapaKTEP CMEIIECHUS XUMHUYECKOTO PABHOBECHUS MO/ BIUSIHUEM
BHEITHUX Bo3nericTBuil (mpunnumn Jle Hlatensbe);

c(OPMUPOBAHHOCTh YMEHMSI XapaKTEepPHU30BaTh XUMHUYECKHUE PpEaKIIHH,
JeKalue B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHUS CEpHOW KHUCIOTHI, aMMHUAKa,
o0miye HayyHble MPUHLMIBI XUMUYECKUX MPOU3BOJACTB; 1€JI€cCO00pa3HOCTh
NIPUMEHEHHUs HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pEHHsI COOTHOIICHHUS PUCK-T10J1b3a;

c(OpMUPOBAHHOCTh BIIAJCHUS CHCTEMOM 3HAaHUW O METOJaX Hay4YHOIO
MO3HAHUSL SIBJICHUM MPUPOJLI — HAOMIOJEeHNEe, H3MEpEeHUe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIH ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHS IPUMEHATh 3TH 3HAHUS TIPU SKCIIEPUMEHTATBHOM MCCIIEIOBAaHUH BEIIECTB
U sl OOBSCHEHUS XUMHUYECKHX SBJICHUN, MMEIOIIUX MECTO B MPHUPOJE,
MPAKTUYECKON NEeITELHOCTH YEJIOBEKA U B MOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISTh B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C
MOHSATUSIMU M TIPEICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0o0J1ee 0CO3HaHHOTO IOHUMAaHUSI MaTEPUaIbHOIO €IMHCTBA MUPA;

c()OPMUPOBAHHOCTh YMEHHUS MPOBOJIUTH PACYETHI: C HCHOJIb30BAHUEM
HNOHATUN «MaccoBast JOJIsl BELECTBA B PAaCTBOPE» U «MOJIIpPHAsi KOHLEHTpPALUs»;
Macchl BEIECTBA WM 00bEMaA ra3a Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OHOTO M3 YYacCTBYIOLIMX B PEaKIMU BEILECTB; TEIJIOBOro 3ddexra
peaKIy; 3HAYEHUs BOJAOPOIAHOrO TOKa3aTelisi PacTBOPOB KHUCJIOT U IIEIOYEH C
W3BECTHOM CTEMEHBIO JHUCCOLMAIMU; Macchl (00BEMA, KOJMYECTBAa BEIIECTBA)
OPOAYKTa PEaKlUU, €CIM OJHO U3 MCXOAHBIX BELIECTB JJaHO B BUJE pacTBopa C
onpeIeIEHHON MacCOBOM JI0JIEM pacTBOPEHHOTO BEIECTBA WJIM JIaHO B U30OBITKE
(MMeeT TpHUMECH); AOJIM BbIXOAA NPOAYKTa pPEaKIUU; OOBEMHBIX OTHOIIECHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHMM: CaMOCTOSITEILHO IUIAHUPOBATh W IMPOBOIUTH
XUMUYECKAA  DKCIEPUMEHT  (NIPOBEIEHHWE  pPEaKIUMd  HOHHOIO  OOMEHa,
MOJITBEPK/ICHHE KaYeCTBEHHOTO COCTaBa HEOPTraHMYECKUX BEILECTB, OMPEEICHHE
Cpellbl PacTBOPOB BEIIECTB C MOMOIIBIO HMHIAUKATOPOB, H3YYECHUE BIUSHUS
pa3auuHbIX  (AKTOPOB HA  CKOPOCTh  XMMHUYECKOW  pEaKIUH, pEeLICHUE
SKCIIEPUMEHTAIbHBIX 3a7auy Mo TemaMm «Metawsl» U «Hemeramisny) c
coOrofieHueM MpaBuil 0€30MacHOr0 OOpAILEHHs C BEIIECTBAMHU U JJAOOPATOPHBIM
obopynoBaHueM, (OpPMYyJIUpOBaTh L€db HCCIENOBaHUS, NPEIACTABIATH B
pa3nuyHOi (Qopme pe3yiabTaThl SKCIEPUMEHTA, aHAIU3UPOBaTh W OLEHUBATh HX
JIOCTOBEPHOCTB;



chOpMUPOBAHHOCTH YMEHHI: COOMIOAATH TIPABUIIA TTOJIH30BAHUS XUMHYIECKON
nocyiol W JabopaTOpHBIM O0OpyIOBaHUEM, OOpaIleHUs C BeEIIeCTBAMU B
COOTBETCTBUU C HMHCTPYKUMSIMU TIO BBIMOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKUX
OIBITOB, 3KOJIOTMYECKH L€IeCO00pa3HOro MOBENECHHUS B OBITY W TPYAOBOM
JEATEIbHOCTU B LEJSAX COXPAHEHHUSI CBOETO 3[I0POBbS, OKPYXKAIOLIEH MpUPOIHON
cpenbl W JIOCTHXKEHUsSI €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIMACHOCTH
TOKCUYECKOTO JEHCTBUS HA KUBbIC OPraHU3Mbl OMPEIECIEHHBIX HEOPraHUYECKUX
BEIIECTB, TOHUMAas cMbIch rtokasaress [11K;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYHIECTBIIATh II€JICHANPABICHHBIA TMOUCK
XUMUYECKON MH(OpPMAINHU B pa3TUYHBIX UCTOYHHUKAX (HaydHAsl U y4eOHO-Hay4dHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATH XMMHUYECKYIO MH(pOpMAIIUIO, NepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C MTOCTABJICHHOW y4eOHOMU 3a1aueii.
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Pa3nen 4. A3oTconepskamue OpraHudecKue coeuHeHnst
4.1 AMUHBI. AMMHOKUCHOTEI. beku 12 bubmiorexa IIOK
https://m.edsoo.ru/863eafec
Uroro no pazneny 12
Paznen 5. BoicOkOMOJIEeKYJISIPHBIE COCMHEHUS
5.1 BricokomonekysipHbIe COSTMHEHUS 6 bubmorexa [IOK
https://m.edsoo.ru/863eafec
Uroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102




11 KVIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM
Ne n/m (uugposbie)
NporpamMmsl Bcero Konrtpoasnsbie | IlpakTHyeckue
oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aroma. [lepuonnuecknii 3aKoH
bu6mmoreka [JOK
1.1 u [lepuonnueckasi cuctema XUMHUYECKUX 9 0 0
https://m.edsoo.ru/863eafec
anemenToB /I. 1. MeHnaeneeBa
12 Crtpoenne BemniectBa. MHOT00Opasue 1 | 0 bubmotexa [JOK
’ BEILICCTB https://m.edsoo.ru/863eafec
bu6 OK
1.3 XUMHUYECKUE PEAKLIMHT 19 1 3 nbsmorexa [
https://m.edsoo.ru/863eafec
Uroro no pazneny 39
Pa3nen 2. Heoprannueckasi Xumus
2.1 Hemetamibl 31 1 3 bubmorexa LHOK
https://m.edsoo.ru/863eafec
2.2 MeTtanisl 23 1 2 bubmorexa HOK
https://m.edsoo.ru/863eafec
Uroro no pazneny 54
Paznena 3. Xumud ¥ :Ku3Hb
31 MeTtonnl mo3HAHUA B XUMHUH. XUMHUS U 9 0 0 bu6mmoreka [JOK
' JKU3Hb https://m.edsoo.ru/863eafec
Wroro no pazneny 9
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuectBo yacos JIEKTPOHHBIE
Ne Hdara
Tema ypoka undposbie
n/n Bcero Konrpouabnbie | IIpakTnyeckue | H3y4eHHS
oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
IIpenmeT n 3Ha4eHNE OPraHUYECKOU
| XUMUH, IPEICTABICHUE O | 0 0 bu6mmorexa IIOK
MHOT000pa3uy OPraHuuYeCKUuX 04.09.2023 | https://m.edsoo.ru/ff0d3al6
COCIMHECHUN
DJEKTPOHHOE CTPOCHHUE aTOMA
yriiepoaa (OCHOBHOE U BO30YKJIEHHOE bubmmorexa [IOK
2 1 0 0
coctosiHus). BanenTHble 05.09.2023 | https://m.edsoo.ru/ff0d3al6
BO3MOXKHOCTU aTOMa yriiepoaa
XuMmuueckast CBSI3b B OpraHU4eCKuX
COEIMHEHUSIX. MeXaHU3MBbI bubmotexa [JOK
3 . 1 0 0
00pa30oBaHMs KOBAJCHTHON CBSI3H, 06.09.2023 | https://m.edsoo.ru/ff0d3al6
CocoObI pa3peiBa CBs3EH
4 Teopus cTpoeHUs OPraHUYECKUX | 0 0 bubmmoreka LIOK
coenuHenuii A. M. bytnepoBa 11.09.2023 | https://m.edsoo.ru/ff0d3al6
Buael uzomepun: CTpykTypHas,
5 IIPOCTPAHCTBEHHAsL. DJIEKTPOHHBIE | 0 0 bu6mmorexa IIOK
3¢ (deKTh B MOJIEKYJIaX OPraHMYeCKUX 12.09.2023 | https://m.edsoo.ru/ff0d3al6
COEJIMHEHUU
[TpencraBnenue o knaccupuKauy U
bu6moreka [JOK
6 CHUCTEeMaTH4eCKass HOMEHKJIaTypa 1 0 0
13.09.2023 | https://m.edsoo.ru/ff0d3al6
(IUPAC) oprannyeckux BELIECTB
7 Knaccudukanus peakuunii B 1 0 0 bubmotexa [JOK




cTpoeHue Monekya. CTpyKTypHas U

OpPraHUYeCKON XUMUHU 18.09.2023 | https://m.edsoo.ru/ff0d3al6
g CucremaTH3anus U 00001IeHIE bubmoteka [JOK
3HAHWM II0 TEME 19.09.2023 | https://m.edsoo.ru/ff0d3al6
AJIKaHBI: TOMOJIOTHYECKUM PSII,
ob1mas popmyaa, HOMEHKIATypa U
9 H30M¢E i)ﬁpaﬂ};l( OHHOC H yp bubmorexa TIOK
PH, P 20.09.2023 | https://m.edsoo.ru/ff0d3al6
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT
10 @OU3NYECKHUE U XUMHUYECKHIE CBOMCTBA bubmotexa [JOK
aJIKaHOB 25.09.2023 | https://m.edsoo.ru/ff0d3al6
HaxoxxaeHne aakaHOB B IIPUPOJIEC.
11 CriocoObI TOIYy4YCHUS U IT I:I)/INE)CHGHI/IC bubmorexa TIOK
v P 26.09.2023 | https://m.edsoo.ru/ff0d3al6
aJIKaHOB
[{ukoankansl: oomIas popmya,
HOMEHKJIaTypa U U30Mepusi,
12 0COOCHHOCTH CTPOCHUS U bubmorexa [OK
. 27.09.2023 | https://m.edsoo.ru/ff0d3al6
XAMHYECKHUX CBOMCTB, CITOCOOBI
MOJIYYCHHUSI ¥ IPUM CHCHHE
Pewienne pacu€THbIX 3a/1a4 HA
OIpENEICHNE MOJIEKYJIIPHOU
(bOopMyIIBI OPraHUYECKOr0 BEIIeCTBa
13 0 Macco o aToOMO
o M BBIM JIOJISIM aTOMOB 02.10.2023
3JIEMCHTOB, BXOAAIINX B €0 COCTaB.
Cucrematu3anys 1 00001IcHUE
3HAHWM II0 TEME
AJIKEHBI: TOMOJIOTHYECKUM PSII,
14 obrmias popmyrna, HOMEHKIATYpa, bubmoteka IJOK
3JIEKTPOHHOE U MPOCTPAaHCTBEHHOE 03.10.2023 | https://m.edsoo.ru/ff0d3al6




OUC-TPAHC-U30MCPUS aJIKEHOB

L5 du3nYecKue U XMMHUYECKHE CBOMCTBA bubmoteka [JOK
ankeHoB. [IpaBusio MapkoBHUKOBa 04.10.2023 | https://m.edsoo.ru/ff0d3al6
16 CriocoObI IONTy4eHUs U TIPUMEHEHUE bubmotexa [JOK
AJIKEHOB 09.10.2023 | https://m.edsoo.ru/ff0d3al6
[Tpaktrueckas pabota Ne 1 mo Teme
17 "1
ovnyqe"HHe ATUJICHA M U3YYCHUE €TO 10.10.2023
CBOICTB
Pewienne pacu€THbIX 3a/1a4 HA
1 .
8 ONpENEIICHUE MOJIEKYJISIPHOI 11.10.2023
(bOopMyITBI OPraHUYECKOr0 BEIIECTBA
AJKagueHsl: conpsikEHHbIE,
19 M30JIMPOBAHHBIE, KYMYJIMPOBAHHEIE. bubmmorexa [IOK
Oco0eHHOCTH IIEKTPOHHOT O 16.10.2023 | https://m.edsoo.ru/ff0d3al6
CTpOEHUS
20 XUMHUYECKHE CBOMCTBA COMPSHKEHHBIX bubmotexa [JOK
JINCHOB 17.10.2023 | https://m.edsoo.ru/ff0d3al6
)1 CriocoObI IOJTyYEHUS U TIPUMEHEHUE bubmuotexa [JOK
aIKaINEHOB 18.10.2023 | https://m.edsoo.ru/ff0d3al6
AJIKUHBI: TOMOJIOTUYECKUN Psiji,
o61as o a, HOMEHKJIaTypa,
22 SHE:(T;[ ((})Hlf(l)\iyljlj Il It)cl\;I :II{UCITBT:EI)HOC Bubmnorexa [OK
P pocth 23.10.2023 | https://m.edsoo.ru/ff0d3al6
CTPOEHUE MOJIEKYJI, (PU3HUECKUE
CBOMCTBa
bu6moreka [JOK
23 Xu i
MITACCICHE CROUCTRA AIHHOB 24.10.2023 |  https://m.edsoo.n/ff0d3al6
KauecTBeHHBIE peaKkIiy HA TPOHHYIO bubmotexa [JOK
24
CBSI3b 25.10.2023 | https://m.edsoo.ru/ff0d3al6




Crioco6bI oJTyuyeHUs U IPUMEHEHUE

bu6mmoreka [JOK

25
aJIKHHOB 06.11.2023 | https://m.edsoo.ru/ff0d3al6
26 Pemienue 3amau: pacy€rel o
YPaBHEHHUIO XUMHUUYECKON peaKiuu 07.11.2023
7 CucremaTu3amnus 1 00001ICHNE
3HaHUH MO0 TeMe 08.11.2023
ApeHBI: TOMOJIOTHYECKHH psiJl, 001mast
OpMyJia, HOMEHKJIaTypa.
28 gnIe)KTy OHHOE U MPOC yI:lHCTBeHHOC bubmorexa [OK
P poeTp 13.11.2023 |  https:/m.edsoo.ru/ff0d3al6
CTPOEHHUE MOJICKYJI OE€H30J1a U
TOJIyOJIa, UX (U3UUYECKHE CBOWCTBA
79 XHUMHUYECKHE CBOMCTBA aPEHOB: bubmotexa [JOK
peakIu 3aMeLECHUs 14.11.2023 | https://m.edsoo.ru/ff0d3al6
XUMHUUYECKHE CBONCTBA APEHOB:
30 €aKI[UH1 PUCOECANHEHUS, OKUCIICHUE bubmorexa [OK
PEAICIH TIPHEOCA ’ 15.11.2023 |  https:/m.edsoo.ru/ff0d3al6
rOMOJIOTOB O€H3071a
31 OCc00EHHOCTH XUMHYECKUX CBOWMCTB bubmotexa [JOK
CTHpOJa 20.11.2023 | https://m.edsoo.ru/ff0d3al6
Pewienne pacu€THbIX 3a/1a4 HA
32 i
OTpe/IeIICHIE MOJIEKYJISIPHOU 51112023
(hOpMYITBI OPraHUYECKOT0 BEIIeCTBA
13 CriocoObl OJTy4eHHs M IPUMEHEHUE bubmotexa [IOK
apeHOB 22.11.2023 | https://m.edsoo.ru/ff0d3al6
['enernyeckas cBA3b MEXKIY
34 A3JIMYHBIMU KJIACCAaMU bubmorexa [OK
P 27.11.2023 |  https://m.edsoo.ru/ff0d3al6
YTJIEBO10POJIOB
35 Pacuérel Mo ypaBHEHUAM
XUMHUYECKUX PEAKIIMil. 28.11.2023




Cucrematusanusg 1 00001IeHIE
3HaHUH 10 TEME

36 [Tpuponusrii ra3. [lonyTHble bubmmoreka LIOK
He(TsIHbIE Ta3bl 29.11.2023 | https://m.edsoo.ru/ff0d3al6

37 KameHHBIN yroab ¥ IPOAYKTHI €T0 bubmmorexa [IOK
nepepaboTKu 04.12.2023 | https://m.edsoo.ru/ff0d3al6
Hed b 1 criocoOb! e€ mepepaboTKH.

38 [IpumMeHeHue NpoayKTOB bubmorexa [OK

05.12.2023 | https://m.edsoo.ru/ff0d3al6

nepepaboTku HehTH
['enernueckas CBSA3b MEXKIY

39 pa3IMYHBIMU KJIaCCaMH brbmorexa [OK

06.12.2023 | https://m.edsoo.ru/ff0d3al6

YTJIEBOIOPOJIOB
l"anoreHonpoun3BoHbIE

40 YTJIEBOAOPOJIOB: AJICKTPOHHOE bu6moreka [JOK
CTPOEHUE; PEAKIINU 3aMCIlCHUS 11.12.2023 | https://m.edsoo.ru/ff0d3al6
rajoreHa
JlericTBHE 1IEeN04YEH Ha

41 rajJoreHNnpon3BOIHBIE. bu6mmoreka [JOK
BzaumoseiicTBue AuranoreHakaHoB 12.12.2023 | https://m.edsoo.ru/ff0d3al6
C MarHMEeM M [IHHKOM

47 CucreMatusanus 1 00001eHne
3HaHUM 1o pazaeny "YriaeBogoposs!" 13.12.2023

43 KonrtponpHas pabora 1o reme
"VYraeBogopoasr" 18.12.2023
[IpenenbHbIE OJJTHOATOMHBIC CITUPTHI:

44 TOMOJIOTHYECKUH PsiJI, 001mast bu6moreka [JOK
dbopmyna, CTpoeHUE MONIEKYT, 19.12.2023 | https://m.edsoo.ru/ff0d3al6

M30MepHsi, HOMEHKJIATypa,




KJaccupukanus, GU3n4ecKkue

CBOMCTBa
45 XuUMHUYECKHE CBOWCTBA MPEENbHbBIX bubmmoreka LIOK
OJHOATOMHBIX CIUPTOB 20.12.2023 | https://m.edsoo.ru/ff0d3al6
46 Crioco0bI OJTyYEHUS U TIPUMECHEHUE bubmotexa [JOK
OJIHOATOMHBIX CITUPTOB 08.01.2024 | https://m.edsoo.ru/ff0d3al6
[TpocTheie 3pupbl: HOMEHKIATYpa U
47 I/I3I:)Me ust %C(]:6CHHOCTI/I (1)I/I3I/}IIIIJ)eCKI/IX bubmorexa [OK
P ! 09.01.2024 |  https://m.edsoo.ru/ff0d3al6
U XUMUYECKHX CBOICTB
MHOroaToMHbIE CIIUPTHI:
48 ATUJIEHTJIUKOJb U TJIIMLEPUH, KX bubmorera TIOK
HepH, . 10.01.2024 | https://m.edsoo.ru/ff0d3al6
(GU3NYECKIEe U XUMHUYECKHAE CBOMCTBA
49 CriocoObI OJTy4eHUs U IPUMEHEHUE bubmmorexa [IOK
MHOT'0OaTOMHBIX CITUPTOB 15.01.2024 | https://m.edsoo.ru/ff0d3al6
DeHom: CTPOEHUE MOJIEKYJIBI,
. bubmotexa [JOK
50 ¢dusnueckue cBoicTBa. TOKCHIHOCTH
16.01.2024 | https://m.edsoo.ru/ff0d3al6
denoa
bubmioreka [IOK
51 Xu i
MHUCCKHE CBOHCTBA (enora 17.01.2024 | https://m.edsoo.ru/ff0d3al6
57 CriocoObl OJTy4eHHs] U PUMEHEHNE bubmmorexa [IOK
denoma 22.01.2024 | https://m.edsoo.ru/ff0d3al6
[TpakTuueckas padora Ne 2. Pemenue
53
HKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe 73.01.2024
"CrupThl 1 GpeHomnsr"
54 CucremaTtu3zanus 1 0600111eHNE
3HaHUM 1O TeEMeE 24.01.2024
55 AJbJIETUIBI M KETOHBI: 3JIEKTPOHHOE bubmoteka IJOK
CTpOEHUE KapOOHWIbHOU T'PYIIIIbI; 29.01.2024 | https://m.edsoo.ru/ff0d3al6




TOMOJIOTHYECKUE PSABI, 001Ias
dbopmyna, ©30MepHsS U HOMEHKIIATypa

ATbaeruipl ¥ KeTOHBI: (PU3NYECKue

bu6moreka [JOK

36 CBOMCTBA; pPEaKIUU MPUCOCIUHECHUS 30.01.2024 | https://m.edsoo.ru/ff0d3al6
57 Peakiiuu okHCIIEHHS U KaUeCTBEHHBIE bu6mmoreka [JOK
peakIMu ajbJEeruI0B U KETOHOB 31.01.2024 | https://m.edsoo.ru/ff0d3al6
53 CriocoObI OJTyYeHHSI aJIbJIETUIOB U bubmmoreka [IOK
KETOHOB 05.02.2024 | https://m.edsoo.ru/ff0d3al6
OOHOOCHOBHBIE NTpeIEIbHBIE
59 KaI;[)60HOBHe KI/ICJ'IIZ)TIIiI 0COOEHHOCTH brbmorexa [OK
’ 06.02.2024 | https://m.edsoo.ru/ff0d3al6
CTPOEHUS UX MOJIEKYJI
N3omepust 1 HOMEHKIaTypa
60 Kap6OIfOBbIX KHCIIOT nyé))mnqecxne bubmorexa [OK
. ’ 07.02.2024 | https://m.edsoo.ru/ff0d3al6
CBOIiCTBa
61 XHUMHUYECKHE CBOWCTBA MPEAEIbHbBIX bubmotexa [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT 12.02.2024 | https://m.edsoo.ru/00adbob6
OcobeHHOCTH CBOMCTB MypaBbHUHOM
62 KHCIIOTHI. MH0r006pa3Mey " bu6amorexa [IOK
13.02.2024 | https://m.edsoo.ru/00adb6b6
KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBONCTB:
HEeNpeeNbHbIX U aPOMATHY €CKIX
63 KapOOHOBBIX, TUKAPOOHOBBIX, bubmuorexa LIOK
TUAPOKCUKAPOOHOBBIX KHCIIOT. 14.02.2024 | https://m.edsoo.ru/00adbob6
[IpencraBuTeny BeICIINX KapOOHOBBIX
KHCIIOT
64 [TonsiTHE O MPOM3BOIHBIX bubmmorexa [IOK
KapOOHOBBIX KHCIIOT 19.02.2024 | https://m.edsoo.ru/00adbob6
65 CriocoObI OJTy4eHHS M IPUMCHEHHUE bubmotexa [JOK




KapOOHOBBIX KHCJIOT 20.02.2024 | https://m.edsoo.ru/00adb6b6
CnoxHble 3(hUpbl: TOMOJIOTMYECKHUI
66 psn, O6H135I(2)OI;M}’H3, HU30Mepus brbmiorexa LIOK
21.02.2024 | https://m.edsoo.ru/00adb6b6
HOMEHKJIaTypa

67 ®duznuecKre 1 XUMUYECKHUEe CBONCTBA bu6mmoreka [JOK
3¢upoB 26.02.2024 | https://m.edsoo.ru/00adb6b6
Pewrenue pacu€THbIX 3a1a4: 10

68 YpPaBHEHHUIO XUMHUYECKOW pEeaKIuu, Ha bubmmoreka [IOK
onpeesIeHN e MOJIEK YIS pHOI 27.02.2024 | https://m.edsoo.ru/00adbob6
(bopMyIbl OpraHUYECKOro BEIeCTBa
[TpaxkTnueckas pabota Ne 3. Pemenue

69 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmotexa [JOK
"Kap6onoBsie KHCIOTHL. CIOXKHBIE 28.02.2024 | https://m.edsoo.ru/00adbobo
s¢ups"

70 XKupsl: ctpoenue, puznueckue u bubmmorexa [IOK
XUMHYECKHE CBOICTBA (TUIPOJIN3) 04.03.2024 | https://m.edsoo.ru/00adbob6
Oco0eHHOCTH CBOWCTB KHUPOB,

71 coZIepyKaIIUX OCTaTKH HEMpenelbHbBIX bubmorexa [OK

05.03.2024 | https://m.edsoo.ru/00adbob6
JKUPHBIX KUCTOT. JKuphl B mpupoae
Mplj1a KaK COJM BBICIIMX KapOOHOBBIX

79 KHUCJIOT, MX MOIOIIEe JICH CTBHE. bubmioreka [IOK
[TousaTHe 0 CHHTETUYECKUX MOIOIIAX 06.03.2024 | https://m.edsoo.ru/00adb6b6
cpenctBax (CMC)

['enernueckas CBsI3b YrIeBOIOPOIOB
73 u Kncnoponconepman};x ’ bubmorexa [OK
11.03.2024 | https://m.edsoo.ru/00adbob6
OpPraHUYECKUX BEIIECTB

74 Pacyérel 10 ypaBHEHUAM

XUMUYECKUX pEaKLUN 12.03.2024




Cucrematusanusg 1 00001IeHIE

75
3HAHUM 110 TEMeE 13.03.2024
OO0m1ast xapaKTepuCTHUKA YTIIEBOJIOB U
76 Knalcl:lcmbmlza I/I$Ip JIEBO, }; (Mo:{Io bromiorexa LIOK
HIDE YEICBOA ’ 18.03.2024 |  https://m.edsoo.ru/00adb6b6
JI- U TIOJTUCaXapHUIbI)
77 MoHocaxapuabl: pu3snveckue bubmmoreka LIOK
CBOMCTBA ¥ HAXOXEHUE B IPUPOJE 19.03.2024 | https://m.edsoo.ru/00adb6bbd
78 [IprumeHeHue TIoKO03b1, €€ 3HAUYCHU E bubmmoreka [IOK
B JKU3HEIEATEILHOCTH OpraHu3Ma 20.03.2024 | https://m.edsoo.ru/00adb6b6
HcaxapuIbl: caxapo3a, MajJbTo3a u
79 faKT03ap Haxox e}II)I/IC B IPUPOJIE U brbmorexa [OK
' A prpoA 01.04.2024 | https://m.edsoo.ru/00adb6b6
MIPUMEHEHUE TMCaXapHI0B
[Tonucaxapuabl: cTpoeHUE
80 MaKpOMOJIEKYJI, PU3UYECKHUE U bubmorexa [OK
P Y7 : 02.04.2024 | https://m.edsoo.ru/863eafec
XUMHYECKHE CBOICTBA, TPUMEHEHHNE
81 [TonaTHE 00 MCKYCCTBEHHBIX bubmmoreka [IOK
BOJIOKHAX 03.04.2024 | https://m.edsoo.ru/863eafec
Peuienne pacueTHbIX 3a/1a4 HA
82 OTIpE/IEICHHE IO BBIX0/1a MTPOIYKTa
peakiu OT TEOPETUUECKU 08.04.2024
BO3MOXKHOTO
23 CucremaTu3anus u 00001IeHIE
3HAHMI MO pa3zeny 09.04.2024
KontponbHas paGota 1o Teme
84 "K
HCIIOPOCOAEpKAIIINE " 10.04.2004
OpraHUYeCKUEe COCTUHEHUS
AMUHBL: KJaccuuKaIus, CTpoeHUE bu6mmoreka [JOK
85
MoOJIeKy1, o011ast popmya, 15.04.2024 | https://m.edsoo.ru/863eafec




W30MepHs, HOMEHKJIATypa U
(dusnuecKkre CBOMCTBa

XUMHUYECKHE CBOMCTBA

bu6moreka [JOK

86 ampaTHIECKUX aMIUHOB 16.04.2024 | https://m.edsoo.ru/863eafec
AHWINH: CTpOEHUE aHUJINHA,

87 0COOEHHOCTH XUMHUYECKHUX CBOICTB bu6amorexa [IOK

17.04.2024 | https://m.edsoo.ru/00adbob6

AHWJIMHA

28 CriocoObI OJTyYeHHS M IPUMCHEHHUE bubmmoreka [IOK
ampaTHIECKUX aMHUHOB 22.04.2024 | https://m.edsoo.ru/00adb6b6
AMUHOKHCIIOTHI: HOMEHKJIaTypa

29 nu3zomepusi, GU3NYECKUEe CBONCTBA. bubmuorexa LIOK
OtaenbHbBIE TPEACTABUTENH O 23.04.2024 | https://m.edsoo.ru/00adb6b6
AMUHOKHCIIOT
XUMHUYeCKHe CBOMCTBA aMUHOKHUCIIOT,
uX OMOJIOTUYeCKOe 3HAUCHHE

20 aMUHOKUCIOT. CUHTE3 U THAPOIN3 24.04.2024
MENTUIO0B

91 benku kak npupOHBIE TOJTUMEPBHI; bubmmoreka [IOK
CTPYKTYpPBI OETIKOB 02.05.2024 | https://m.edsoo.ru/00adb6bb

92 XuMH4eckue cBOMCTBa OEIKOB bubmioreia LTOK

03.05.2024 | https://m.edsoo.ru/00adb6b6

AzoTtcoaepxaliiue

93 TeTePOLUKINYECKHE COCANHEHUS. bubmuorexa LIOK
HykenHoBbI€ KUCIOTHI: COCTaB, 06.05.2024 | https://m.edsoo.ru/00adbob6
CTpOEHHE U OUOJIOrHuecKas poJib
[TpakTnueckas padora Ne 4. Pemenue

94 AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME 07.05.2004

"AzoTcoaepxanire opraHu4ecKie




coequHeHus"

95

[TpakTuueckas pabota Ne 5. Pemienue
HKCIEPUMEHTAJIbHBIX 3a/1a4 10 TEME
"Pacrio3zHaBaHuE OpraHUYECKUX
coequHeHun"

08.05.2024

96

KonTtponpHas pabora 1o reme
"A3oTcoaepxKaliue OpraHu4ecKre
coeauHeHus"

13.05.2024

97

OCHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH U
METOJIbl UX CUHTE3a —
MOJMMEPHU3ALINS U TTOJTMKOH/ICH CallUs

14.05.2024

bu6mmnoreka [JOK
https://m.edsoo0.ru/00adb6b6

98

[Tnactmaccel. YTunuzauus u
nepepadoTKa MIacTHKa

15.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

99

DnacToMepbl: HATypabHBIN
CHHTETUYECKUE KaydyKu. Pe3nHa

16.05.2024

100

BoisiokHa: HaTypasibHbIE,
HCKYCCTBEHHBIE, CHHTETHUECKHE.
[TommMeps! crienuansHOro
Ha3Ha4YCHUS

20.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

101

[TpakTuueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME
"Pacno3naBanue njactMacc 1
BOJIOKOH"

21.05.2024

102

O600611eHue U cucTeMaTH3alus
M3Yy4YEHHOr0 MaTepHasa 1o Teme
"BBICOKOMOJIEKYJIIpHBIE COEUHEHUS "

22.05.2024

OBUIEE KOJIMYECTBO YACOB I10

102




ITPOTPAMME




11 KVIACC

KosauuecTBo 4yacoB DJIeKTPOHHBIE
Ne Hara
Tema ypoka nupposbIe
n/n Bceero KonTpoabubie | IlpakTuyeckue | H3y4eHMs
oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| Atom. CocTaB aTOMHBIX SIIEP. 1 0 0 bubmuotexa [JOK
XuMu4eckuil anemMeHT. M30Tonsl 04.09.2023 | https://m.edsoo.ru/00adbob6
CtpoeHHe JIEKTPOHHBIX 000J10YeK bubmmoreka [IOK
2 1 0 0
aTOMOB, KBAHTOBBIE YHClIa 05.09.2023 | https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus xumuaeckux 1 0 0 bubmotexa [JOK
AJIIEMEHTOB (s-, p-, d-, f-aIeMeHThI) 06.09.2023 | https://m.edsoo.ru/00adb6b6
4 Pacnpenenenue 35eKTpoHOB 1O | 0 0 bubmmorexa [IOK
ATOMHBIM OPOUTAIISIM 11.09.2023 | https://m.edsoo.ru/00adbbbb
DNEeKTPOHHBIE KOHPUTYpAI[UU aTOMOB
5 3J1eMe1F{)TOB B OCHO];II)-IOI\?II II)/I ’ 1 0 0 Bubmioreia LIOK
. 12.09.2023 | https://m.edsoo.ru/00adb6bb
BO30YX/IEHHOM COCTOSTHUH
6 DNEeKTpOHHBIC KOHPHUTYPAITUU HOHOB. 1 0 0 bubmotexa [JOK
DJIEKTPOOTPHUIIATETBHOCTh 13.09.2023 | https://m.edsoo.ru/00adbob6
[lepuoanueckuii 3aK0H 1
[leproguyeckas cucTeMa XUMUYECKHX
7 anemenToB J[. I. MenneneeBa, cBs3b ¢ 1 0 0 bubmorera TIOK
N VH ’ 18.09.2023 | https://m.edsoo.ru/00adb6b6
COBPEMEHHOU TEOPHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
g XHMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX | 0 0 bubmoteka [JOK
MMU TIPOCTHIX U CIIOKHBIX BEIIECTB MO 19.09.2023 | https://m.edsoo.ru/00adb6bb
rpynmnam u nepuojam
9 CucremaTu3anus u 00001IeHIE 1 0 0 bubmotexa [JOK




3HAHUM 10 TeEMeE 20.09.2023 | https://m.edsoo.ru/00adbbbb
Buapsl xuMudeckoil ¢cBsI3u. MexaHnu3Mbl

10 00pa3oBaHMs KOBAJCHTHON CBS3U. bubmmorexa [IOK
Bonoponnast cBsi3b. 25.09.2023 | https://m.edsoo.ru/00adb6b6
MexMoJIeKyIIspHbIE B3aUMOCHCTBUS
BaneHTHOCTh 1 BaJeHTHBIE

1 BO3MOXHOCTH aTOMOB. CBSI3b bubmioreka [IOK
AIEKTPOHHON CTPYKTYPbI MOJIEKYJI C UX 26.09.2023 | https://m.edsoo.ru/00adbob6
F€OMETPUYECKUM CTPOCHHEM

12 [IpencraBieHust 0 KOMILIEKCHBIX bu6mmnoreka [JOK
COEIMHEHUSX: COCTaB U HOMEHKJIATypa 27.09.2023 | https://m.edsoo.ru/00adb6bo
Bemectsa MOIEKYIJISIPHOTO U

13 HEMOJIEKYJIIPHOT O CTpOoeHus. THuIbl bubmuorexa LIOK
KpUCTAJUINYECKUX PELIETOK U CBOMCTBA 02.10.2023 | https://m.edsoo.ru/00adbob6
BEIIECTB
[TonsiTHE O AMCHIEPCHBIX CUCTEMAX.

14 IIpencraBiieHrE O KOJUIOUIHBIX bubmorexa OK

03.10.2023 | https://m.edsoo.ru/00adb6b6

pacTBopax
HcTuHHBIE pacTBOPHI: HACHIIIEHHBIE U

15 HeHaCBIH_[erHBIe, pIZlCTBOpI/IMLgCTb. Bubmorexa LIOK

04.10.2023 | https://m.edsoo.ru/00adb6b6

Kpucramioruaparst

16 CriocoObl BEIPaKEHUS KOHIICHTPALIMH bubmotexa [JOK
pacTBOpOB 09.10.2023 | https://m.edsoo.ru/00adbob6
Pemenue 3a1a4 ¢ UCIOIb30BaHUEM

17 IOHSATHH "MaccoBas 10
pacTBOpEHHOIO BemecTra'", "MoJsIpHast 10.10.2023
KOHIIEHTparus"

18 Knaccudukarus 1 HOMEHKIATypa bubmmorexa [IOK




HCOPraHN4CCKNUX BCIICCTB

11.10.2023

https://m.edsoo.ru/00adb6b6

19

CucreMatusanusa 1 00001eHIE
3HAHUU 110 TEME

16.10.2023

20

KonTtponsHas pabora mo remam
"CrpoeHnue atoma. [leprnoanueckuii
3akoH u Ilepuoanueckas cucrema
XUMHYECKUX 31eMerToB . U.
MenneneeBa", "CtpoeHue BeleCTBa.
MmuorooOpa3sue BeiecTB"

17.10.2023

21

Knaccudukanus XaMU4ecKUX peakiiuii
B HEOPraHWYECKOM M OpraHn4ecKon
XUMHH. 3aKOH COXpPaHEHUs MaCChl
BELIECTB; 3aKOH COXPAHEHUs U
MIPEBPAILCHUS SHEPTUH IPU
XUMHYECKUX PEAKIHIX

18.10.2023

bu6moreka [JOK
https://m.edsoo.ru/00adb6b6

22

TenoBble A3 (HEKTH XUMUUECKHX
peakuuil. TepMoXuMUUIECKHE
YpaBHEHUS

23.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

23

Brraucnenus mo YPaBHCHUSAM
XHUMHYCCKUX peaKHI/Iﬁ u
TCPMOXUMHUYCCKUM YPABHCHHUAM

24.10.2023

24

CKOpOCTh XMMHYECKOU peaKIuu, e€
3aBUCHUMOCTb OT Pa3JIMYHBIX (PAKTOPOB.
Kartanu3 u katanuzatopsl

25.10.2023

bubmioreka [IOK
https://m.edsoo.ru/00adb6b6

25

['oMoOreHHbI€ U FeTEPOreHHBIE PEAKLIMT

06.11.2023

bu6moreka [JOK
https://m.edso0.ru/00adb6b6

26

[TpakTueckas padota Ne 1 mo Teme
"BrausiHue pa3nuyHbIX (aKTOPOB Ha

07.11.2023




CKOPOCTh XUMUYECKOM peakuun"

OOpaTtumble 1 HEOOPATUMBIE PEAKITHH.

bu6moreka [JOK

27
XUMHYECKOE paBHOBECUE 08.11.2023 | https://m.edsoo.ru/00adb6bb
[TpakTrueckas pabota Ne 2 mo Teme
2 "B
8 JUSTHUE pa3iIMYHbIX (PAKTOPOB Ha ) 13.11.2023
MOJIOKEHUE XUMUUYECKOTO PAaBHOBECHS
DIEKTPONMTHYECKAS TUCCOITUAIIHS.
29 CuIbHEIE U CITA0bIE DIIEKTPOIUTEI bubmorexa IIOK
P ' 14.11.2023 | https://m.edsoo.ru/863eafec
CreneHp JUCCOLMALINNA
Honnoe nponsenenne Boasl. Cpema
30 BOJHBIX :CTBO :B Bono I[0 Hblpﬁ " bubmorexa HOK
AHBIX PACTBOPOB. BOAOPOA 15.11.2023 | https://m.edsoo.ru/00adb6b6
nokasarens (pH) pactBopa
IM'uaponus comneil. Peakiuu,
31 IIPOTEKAIOIIKE B pPACTBOPAX bubmrorexa IIOK
P {HIe B pactsop 20.11.2023 | https:/m.edsoo.ru/00adb6b6
AIEKTPOJIUTOB
[TpaxkTueckas padota Ne 3 mo Teme
2 "X
3 HMquCKHe"peaKuHH B pacTBOpax 51112023
AIEKTPOIUTOB
OKUCIUTEIBHO-BOCCTAHOBUTEIBLHEIE
33 eakIuu. BakHeH e OKUCIUTEIN U bubmorexa OK
DAL, 22.11.2023 | https://m.edsoo.ru/00adbob6
BOCCTAaHOBUTEIN
34 MeToz 371eKTpOHHOTO (3J1IEKTOHHO- bubmuorexa LIOK
MOHHOTO) OajlaHca 27.11.2023 | https://m.edsoo.ru/00adb6b6
DJIEKTPOIIU3 pacTBOPOB U PACILIABOB bubmmoreka [IOK
35
BEIIECTB 28.11.2023 | https://m.edsoo.ru/00adb6b6
36 Pemenue 3a1a4 pa3IMyHbIX TUIIOB
29.11.2023
37 Pemmenue 3aa4 pa3iMuHbIX TUTIOB




04.12.2023

38

CucreMatusanusa 1 00001eHIE
3HAHUH 110 TeMe " XUMHUUEeCcKue
peakun”

05.12.2023

bu6moreka [JOK
https://m.edso0.ru/00adb6b6

39

KonTtponpHas pabora 1o reme
"Xumnueckue peakuun'

06.12.2023

40

ITonmoxxeHne HEMETAIIOB B
[leproanyeckoii cucTeMe XUMHYECKUX
anemeHnToB /I. 1. MeHnnaeneeBa u
OCOOEHHOCTH CTPOCHHS UX aTOMOB.
du3nyeckne CBONCTBA HEMETAIJIOB

11.12.2023

bu6mmoreka [JOK
https://m.edso0.ru/00adb6b6

41

ANnoTponust HeMeTauIoB (Ha puMepe
KHCIIOpOa, cephl, pocdopa u
yriepoza)

12.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

42

Bonopox: nonyuenue, puznyeckue u
XUMHUYECKUE CBOMCTBA. ['napu bl

13.12.2023

bu6moreka [JOK
https://m.edso0.ru/00adb6b6

43

["anorensl: HaxoXAEHUE B IPUPOJIE,
CHoCOOBI TOy4YeHus, (PU3NIECKue U
XUMHYECKHUE CBOMCTBA

18.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

44

l'anorenoBomopoasl. Baxuenmme
KHUCIIOPOJICOJIEpKAIINE COCTUHEHUS
raJoreHoB

19.12.2023

bubmioreka [IOK
https://m.edso0.ru/00adb6b6

45

JlabopaTopHbIe 1 IPOMBIILIICHHBIE
CIOCOOBI IMOJTYYCHHS TAJIOT'CHOB.
HpI/IMCHeHI/IC TaJIOTCHOB U UX
COE/IH CHH I

20.12.2023

46

[TpakTuueckas pabota Ne 4. Perenue
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME

08.01.2024




"T"anorednr"”

Kucnopon: naboparopusie u
MIPOMBITIVICHHBIE CIIOCOOBI TTOTYYCHUS,

bu6moreka [JOK

47 3UYECKHE €CKUE CBOMCTBA.
(U3HMCCKHE H XMMUCCKHE CBOCTR 09.01.2024 |  https:/m.cdsoo.ru/00adb6b6
O3o0H. [IpuMeHeHnEe KuCIOpoIa U
030Ha
bubmioreka [IOK
48 O
KCHBT H HICPOKCHIBE 10.01.2024 | https://m.edsoo.ru/00adb6b6
49 Perienne 3aga4 pa3aMuHbIX THIIOB
15.01.2024
Cepa: HaxXOXXJIEHHUE B IIPHUPOJIC,
50 cn(l))co6m o s CHUSI ql)jnslzxmﬂecme u bu6amorexa [IOK
TR, 16.01.2024 |  https:/m.edsoo.ru/00adb6b6
XAUMHAYECKHE CBOICTBA
bu6moreka [JOK
1

> Ceposonopox, cykfuet 17.01.2024 |  https:/m.edsoo.ru/00adb6b6
Kucnoponconepsxaiye cOeTUHEHNS

52 CcephI (I;cI([)GeiHI:)CTII/IH CBOP'ICT)?S CEPHOIL bubmorexa LHOK

Pl P 22.01.2024 | hitps://m.eds0o.ru/00adb6b6
KUCJIOTBI
[TpakTueckas padota Ne 5. Pemenue

53

3KCHepI/IM?HTaJ'II>HI>IX 3afxaq 10 TEME 73.01.2004
Cepa u eé coequHeHHS
A3OT: HaxOXJI€HUE B IPUPOJIE,

54 CHoCOO0BI MONy4YeHus, (PU3NIeCKue u bubmuotexa [JOK
XHMHYECKHE CBOMCTBA. AMMMAK, 24.01.2024 | https://m.edsoo.ru/00adb6b6
HUTPHIBI
Kucnoponcoaepskaiye coeTuHEHUS

55 asora F())cﬂo6eHHI-II)OCTIIJ/Il CBOﬁC’FﬂB a30THOH buGmrorexa ITOK

' 29.01.2024 | https://m.edsoo.ru/00adb6b6

KHCIOThI




[TpumeHeHue a30Ta U €ro COeAUHEHUH.

56
A3OTHBIE Y100 pCHHS 30.01.2024
docdop: HaXOKIeHUE B IPUPOJIE,

57 CHOCOOBI TONy4YeHuUs, (PU3NIECKUE U bubmmorexa [IOK
XUMHYEcKue cBoiicTBa. Docdubl u 31.01.2024 | https://m.edsoo.ru/00adb6b6
bochun
Okc ocopa,

58 q)ocz)ﬂomc((l)) e(bncap ne kuciotel. Conm brbmorexa [OK

P I\[, P ‘ 05.02.2024 | https://m.edsoo.ru/00adb6b6
dbochopHOI KUCTOTHI

59 [Tpumenenue dpocdopa u ero bubmmorexa [IOK
coenuHeHnit. DochopHbIe yI0OpeHHS 06.02.2024 | https://m.edsoo.ru/00adbob6
[Tpaktuueckas padota Ne 6. Pemienue

60 HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME 07.02.2024
"A30T 1 pocdop u ux coequHeHU"

VYraepon: HaxoX/I€HHE B IPUPOJE,

61 AJTOTPOITHBIE MOAU(DHUKAIIIH; bubmmorexa [IOK
¢u3nyecKkre U XMMHUYECKHUE CBOICTBA, 12.02.2024 | https://m.edsoo.ru/00adb6bod
MPUMEHECHUE
O a(Il), okc

62 I;C: I([) y;?lil;)oa (OJI)BHEI:H iicnom u eé bubmorexa LIOK
YHIEPOR Y 13.02.2024 | https://m.edsoo.ru/00adb6b6
com
P

63 eIICHHE 3a]]a4 Pa3IMYHbIX THIIOB 14.02.2004
Kpemunii: HaxoxkeHne B IPUPOJIE,

64 cé)oco(im o GIiII/IH qmsnzefmfe u bu6mmorexa [IOK

Iy, 19.02.2024 | https://m.edsoo.ru/00adb6b6
XHUMHYECKUE CBOWCTBA

65 Oxcupa kpemuausi(1V), kpemaueBas bubmoteka IJOK

KHCIIOTA, CUIMKATHI 20.02.2024 | https://m.edsoo.ru/00adb6b6




66

IIpumeHenne KpeMHHUS U €ro
coequHenuii. CTekI1o, ero nojyueHue,
BHJIBI CTEKJIA

21.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

67

Pemrenne 3a1a4 pa3JIMYHbIX TUIIOB

26.02.2024

68

CucreMatuzanus 1 00001IeHUE
3Hagui o reme "Hemeramisr"

27.02.2024

69

KonTponbHas pabora mmo reme
"HemeTamabpr"

28.02.2024

70

AHanmn3 pe3yabTaTOB KOHTPOJIHHOU
paboThI, KOPPEKLIUS OMTHOOK

04.03.2024

71

ITonoxeHue MeTamioB B
[Tepuoanyeckoil cucreMe XUMHYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIoB

05.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

72

O6mme pusnyeckne cBONWCTBA
meTtasuioB. [IpuMeHeHne MeTamioB B
OBITY M TEXHUKE

06.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

73

CnuaBel metaJuioB. Kopposus
METaJIJIOB

11.03.2024

bubmioreka [IOK
https://m.edsoo.ru/00adb6b6

74

Pemrenue 3a1a4 pa3sJIM4YHbIX TUIIOB

12.03.2024

75

DIEKTPOXUMHUUECKHUH psiJl HANpsKEHU I
MeTajuioB. OO0IHe CrIo0CcO0b!
MOJIy4eHUs] METaJJIOB

13.03.2024

bu6moreka [JOK
https://m.edsoo.ru/00adb6b6

76

OO6mast xapakTepucTiKa MeTaioB [A-
I'pyHIIbL HepHOJIquCKOﬁ CHUCTEMBI

18.03.2024




XUMUYECKUX 3JIEMEHTOB. Hatpuil u
KaJIMi: IOJTydeHH e, PU3NYECKUEC U
XUMHUYECKUE CBOWCTBA, IPUMEHEHHUE
IIPOCTBIX BEILECTB U UX COEAUHEHUU

OO6mas xapakTeprucTUKa METalIOB
ITA-rpynme! Ilepuoanyueckoit cuctemMsl
XUMHUYECKUX IJIEMEHTOB. Maruui u

bu6mmoreka [JOK

7 KaJIBIIAN: TTOTy4yeHue, GU3NIeCKue 1 19.03.2024 | https://m.edsoo.ru/00adb6b6
XUMHUYECKUE CBOWCTBA, TPUMEHEHHUE
MPOCTHIX BEIIECTB M UX COCTUHEHHM

73 JK&cTkoCTh BOABI U CITOCOOEI €€ bubmioreka [IOK
YCTPaHEHHUS 20.03.2024 | https://m.edsoo.ru/00adb6b6

79 AmoMHHMI: TIOJTydeHue, pu3ndeckue bubmmorexa [IOK
1 XMMHUYECKHE CBOWCTBA, IPUMECHEHHUE 01.04.2024 | https://m.edsoo.ru/00adb6b6
AmoTepHbIe cBOICTBA OKCHIA U

20 TUIPOKCHJIA AJTFOMUHUS, bubmmoreka [IOK
TUAPOKCOKOMIIIIEKChI AJTFOMUHUSA, UX 02.04.2024 | https://m.edsoo.ru/00adbbb6
IIPUMEHEHUE

81 Pemenue 3aga4 pa3aMyuHbIX TUIIOB 03.04.2024
[TpakTueckas padota Ne 7. Pemenue

82 JKCIIEPUMEHTAIIbHBIX 33144 110 TEME 08.04.2024
"Merasusl ri1aBHbIX noarpymnmn"
OO0w1ast XapakTepUCTHKA METAJIIIOB

23 no0ouHbIX moarpyi (b-rpyrmi) bubmoteka [JOK
[Teproanyeckoil cHCTEMBlI XUMHY ECKUX 09.04.2024 | https://m.edsoo.ru/00adb6b6
DJIEMEHTOB

84 dusnueckre 1 XMMUYECKUe CBOWCTBA bubmiorexa [TOK

https://m.edsoo.ru/00adb6b6




XpOMa M €ro COeIUHEHUMN, UX
[IPpUMEHEHUE

10.04.2024

85

Baxnelimme coegnHeHs] MapraHiia.
Ilepmanranat kanusi, ero
OKHUCJIMTENIbHbIE CBOMCTBA

15.04.2024

bu6moreka [JOK
https://m.edsoo.ru/00adb6b6

86

dusnueckue 1 XUMHYECKUE CBOUCTBA
JKesesa U ero coequHenuii. [lonyyenne
Y IPUMEHEHUE CILJIaBOB JKEJe3a

16.04.2024

bu6moreka [JOK
https://m.edsoo.ru/00adb6b6

87

dusznueckre U XUMHYECKHE CBOMCTBA
MeJU U €€ COeAMHEHUN, UX
MIPUMEHEHUE

17.04.2024

88

duzndecKkre U XUMHYECKIEe CBOMCTBA
IIMHKA U €r0 COSINHEHNH, NX
NpuMeHeHue. [ MIPOKCOKOMILIIEKChI
IIMTHKA

22.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

89

[TpakTuueckas pabota Ne 8. Perienue
AKCIEPUMEHTANIBHBIX 33/1a4 110 TEME
"MeTanbl m0OOYHBIX moArpymm”

23.04.2024

90

Pemienue 3aa4 pa3INIHbIX TUIIOB

24.04.2024

91

O0001IeHNE U cCUCTEMAaTH3aLHs
W3YYCHHOr0 MaTepuasa 1o TeMe
"MeTtamisr"

02.05.2024

92

KonrtponpHas pabota o reme
"Meramibr"

03.05.2024

93

AHanm3 pe3yJabTaToB KOHTPOJIBHOM
paboTHI, KOPPEKIUS OMUOOK

06.05.2024

94

Pone xumun B obecrieueHnn

bu6mmoreka [JOK




YCTOWUYMBOI'O pa3BUTHS YEJIOBEUECTBA.
ITousitue o Hay4YHbIX METOJax
HUCCIICOA0OBaHHUA BCIICCTB

07.05.2024

https://m.edsoo.ru/00adb6b6

HaytleIe MNPUHOUIIBI OpraHru3alunu
XUMHUYICCKOI'o IIpOrU3BOACTBA.

bu6mmoreka [JOK

95 1
[TpoMBbINIIEHHBIE CIIOCOOBI MOTYYEHUS 08.05.2024 | https://m.edsoo.ru/00adbob6
BaKHEHIIINX BEIECTB
XHUMHUYECKOE 3arpsI3HEHUE
96 OKpY’KaroIIeH CpeJbl M ero 1 bubmorera TIOK
Py’ arot pel 13.05.2024 | https://m.edsoo.ru/00adb6b6
TTOCJIEACTBHS
97 XuMUs ¥ 340pPOBbE UEIOBEKA. | bubmmorexa [IOK
JlekapcTBeHHbBIE CpeicTBa 14.05.2024 | https://m.edsoo.ru/00adbob6
08 Xumus nuiy. Poias xumMuu B 1 bu6mmoreka [JOK
obecrneueHN MAIIECBOI 0€30IMacCHOCTH 15.05.2024 | https://m.edsoo.ru/00adbob6
99 Kocmernueckue u mapdromepHbie 1 bubmmorexa [IOK
cpenctBa. beiToBast XuMus 16.05.2024 | https://m.edsoo.ru/00adb6bb
XuMus B CTPOUTENBLCTBE. BakHenmme
100 CTPOMUTENHHBIE M KOHCTPYKIIHOHHEBIE 1 bubmorexa OK
P by 20.05.2024 | https://m.edsoo.ru/00adb6b6
MaTepHabl
XUMHUS B CETLCKOM XO3SIUCTBE.
101 Opranuueckre 1 MUHEpaJIbHbIE 1 bubamorera [IOK
P P 21.05.2024 |  https://m.edsoo.ru/00adb6b6
yno0peHus
102 Cucrematn3anus 1 00001IeHNE |
3HAHUU O TEME 22.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus 10 knacc. Pynzutuc I'.E. ba3zosslii ypoBeHnsb. [Ipoceemienue, Mockaa,
Xumus 11 knace. Pynsutuc I'.E. bazossliii ypoBenb. Mocksa. [IpocBenienue,

2020

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
Xumus 10 knace. Pynzutuc I'.E. bazoBsiil ypoBeHnsb. [Ipocsenienue, Mocksa,

Xumus 11 knace. Pynzutuc I'.E. bazoBsiit ypoBenb. Mocksa. [Ipoceemienue,

2020

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

https://interneturok.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://foxford.ru/

https://learningapps.org/
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