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HOACHUTEJBHAA 3AIINCKA

PabGouass mporpamMma Mo XMMHUHM Ha YPOBHE CpeHEro o0I1iero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit ®deneparuny», TpeOOBaHUNA K pe3ysibTaTaM OCBOCHUS
dbenepanbHO o0OpazoBarenbHOI pOrpaMMBbl CpEIHEro o01ero
oOpazoBanusi(POII COO), npencrasnennbix B denepanbHOM rocynapcTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoi
Qdenepanun, pealM3yOIIMX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX IONOKeHUN «CTparernn pa3BuTus BocnuTanuss B Poccuiickon
Odenepanuu Ha nepuoa 1o 2025 roma» (Pacmopsixenue IlpaBurenbcrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIYyOJEHHOTO H3YUYEHHUSI 3aHMMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HaydyHOro oOpa3oBanus yuammuxcsa 10-11 kiaccos.
WN3yuenune mnpeamera, peaiusyemMoe B yCIOBHAX AU(GEpEHIIUPOBAHHOIO,
npoduibHOTO 00y4YeHHs, TpU3BAaHO oOOecrneunTh 00Ie00pa3oBaTENbHYI0 U
OOIIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHHUKOB IIKOJIBI, HEOOXOJUMYIO st
aJlanTaluyi UX K OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KU3HU B COLIUYME, a TaKXkKe ISt
POJIOJDKEHUs O0y4YeHHUs] B OpraHu3alusx npodeccuoHaIbHOTrO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCSI OJJHON U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamme mno Xumuum Ha3zHaueHUE TmpeaMeTa «XUMHUSD) MOTydaeT
NOAPOOHYIO  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOIOJIAraroU[MMHU
nonoxeHusiMu OI'OC COO o B3auMOOOYCIOBICHHOCTH 1€, CONepKaHus,
pe3yiabTaTOB OOyYeHHS M TpeOOBaHWN K YPOBHIO TMOJTOTOBKH BBIMYCKHUKOB.
CBUIETENLCTBOM TOMY SIBISIFOTCSL CHEAYIONIME BBIMNOJIHSIEMbIE MPOrpaMMoOu Mo
XUMUU (QYHKIHH:

e HUH(POPMALIMOHHO-METOJUYECKAsl, peaau3aius KOTOpod obecrneynBacT
MOJlydYeHUE TMPEJICTaBICHUS O LEesIX, COJAep)KaHWHU, OOIIel crpaTeruu
oOyueHUsl, BOCIIUTAHUS U Pa3BUTHS 00YUAIOIINXCS CPEJCTBAMU MIPEIMETA,
M3Y4aeMoOro B paMKax KOHKPETHOTO MpOodus;

e OpraHU3alMOHHO-TUIAHUPYIOIIas, KOTOpas peayCcMaTpUBAET
OMpeNIeJICHHE: MPUHIUIOB CTPYKTYPUPOBAHUS U TMOCIEA0OBATEIbHOCTH
M3yYeHHUs] Yy4yeOHOTO MaTepuasa, KOJWYECTBEHHBIX U KAaYECTBEHHBIX €ro
XapaKTEPUCTUK; TOJX0JI0B K (HOPMHUPOBAHUIO COJECPKATEIBLHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTeNIbHBIX TOCTHXKEHUM OOYydYaroImUXCcs B
paMKax HWTOroBOM arrectauMd B (OpME €IMHOI0 TIOCYJIapCTBEHHOIO
’K3aMeHa M0 XMMUHU.

[Iporpamma miist yriryOJIEHHOTO U3YYEHUSI XUMUU:



e YCTaHaBIMBAaE€T WHBAPHMAHTHOE MPEAMETHOE COJIep)KaHue, 00sA3aTeIbHOe
JUISL W3Y4YEHUsT B paMKaxX OTHENbHBIX MNpOQuUiIei, NperycMaTpUBaeT
pacnpeneneHue M CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/pa3/iesam Kypca;

e JaéT NMPUMEPHOE pacHpeleeHhe YYEeOHOro BPEMEHH, PEKOMEH]IyeMOIo
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IpeularaeT NPUMEPHYIO TMOCIEIOBATEIbHOCTh H3YyUYEHUS Y4eOHOro
MaTepuanga ¢ y4€TOM JIOTUKH MOCTPOEHHUS Kypca, BHYTPUIPEIMETHBIX U
MEKIPEAMETHBIX CBA3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a/1ay U3y4YeHHUsl MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpemHero oOmero oO0pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHKU
IUIAaHUPYEMBIX ~ PE3yJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOrpaMMBbl CpEeIHEro o0111ero oOpa3zoBaHuUs (JIMTUHOCTHBIX,
METarpeAMETHBIX, MPEAMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI0O3HABATENBHBIX JEHCTBUU  00ydYaromerocs IO OCBOCHHIO
COJIep KaHUs IPEeIMETA.

[lo BceM Ha3BaHHBIM MO3ULHUSM B MporpamMme Mo XUMHUHU MPETyCMOTpPEHA
PEEeMCTBEHHOCTh € OOy4YeHHEM XHUMHUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHMs. 3a IMpelelaMM YCTaHOBJIEHHOM MporpaMMmod IO  XHUMHUHU
00s3aTenbHON (MHBAPUAHTHOW) COCTABIISIOLIEH COJEpKaHHUs y4eOHOro mpeamera
«XuMus» OCTaéTcs BO3MOXHOCTh BbHIOOpAa €ro BapHaTHUBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA ONPENEIAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOTO
npoduist 00yueHus.

B coorBercTBHM ¢ KoHuentyaiabHbIMH mojoxeHusmu PI'OC COO o
Ha3HAUYEHUU TPeIMETOB 0a30BOro M yYrIyOJEHHOIO YpPOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYyYEHHUST HAa YPOBHE CpeaHero ooimero oOpa3oBaHUS
XUMUS Ha YpPOBHE YINIYOJIEHHOIO W3YYEHHUs HANpaBJIEH Ha peau3aliio
OPEEMCTBEHHOCTH C  MOCJIEAYIOIUMM  3TalloM  MOJXYYEHUsS  XHUMHYECKOIro
oOpa3oBaHMsi B paMKax M3Yy4YEeHUs] CHEIUAJIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMUYECKUX JUCIMIUIMH B By3aX M OPraHHU3aIUAX CPEIHEro MpoQecCHOHATBHOTO
oOpazoBaHusi. B 3Toll CBsI3W u3ydeHHE NpeaMeTa «XUMHS» OPUEHTHUPOBAHO
OPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIrIyOJIeHHEe TEOpEeTHYECKOW U
IPAKTUYECKON MOATOTOBKM OOYYaIOLIUXCs, BHIOPABIIMX ONpPENeAEHHBIA MPopuih
0oOy4YeHHs1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOLIEr0 NOJyUYEeHUsI XUMUUECKOTO
00pa3oBaHus B OpraHuzanusax npodeccuoHanibHOro oopaszosanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO K MmIaHUPYyEMBIM pe3yJibTaTaM OCBOEHUS
denepanbHOl 00pa3oBaTENbHOM MPOTPAMMBI  CpPEAHEro 00IIero o0pa3oBaHUs
U3y4YeHHE TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha pelieHHe 3aaady



BOCIMTAHUSA U COLMAIBHOIO PA3BUTHS OOydarommxcs, Ha (OpMHUpPOBAHHE y HUX
OOILIEMHTEUIEKTYJIbHBIX YMEHHWI, YMEHUI paluoHaIM3aluil y4eOHOro Tpyaa u
0000IIEHHBIX  CIOCOOOB  NIESITENBHOCTH, MWMEKOIIMX  MEXIUCIUIIIMHAPHBIH,
HaJIPEeIMETHBIN XapakTep.

CocraBnsomiuMy npeaMera «XUMHUsS» Ha YpPOBHE yriayOiIEHHOTO M3y4deHUs
ABISIIOTCS  yrIyOn€HHble Kypcbl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [lpu onpenenseHun Moxo10B K OTOOPY U CTPYKTYpPHOM
OpraHM3aliy COAEpX aHUs 3TUX KYpCOB B IMporpamMme MO XHMHUU 3a OCHOBY
npuaTel nonokernst GI'OC COO o pazmuuusax 06a3oBoro u yriyOn€HHOTO
YPOBHEHN U3yUEHHUS TIPEAMETA.

OcHoBy conepxkanust KypcoB «Opranuyeckas xumus» U «OOmas #u
HEOpPraHWYeCKasi XUMHUS» COCTaBISIET COBOKYIHOCTb MPEIMETHBIX 3HAHUH U
YMEHHM, OTHOCALIMXCA K 0a30BOMYy YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHUM TMOJydaeT ONpenesEHHOE TEOPETHYECKOE JIONOJIHEHHE, MO3BOJISIONIEE
OCO3HaHHO OCBOUTH CYHIECTBEHHO OojblIuii  00BEM  (PaKTOIOrHYECKOrO
maTepuana. Tak, Ha yrayOn€HHOM YpOBHE H3yYEeHHs IpeaMera olecreueHa
BO3MOXHOCTh 3HAQUMUTEJIBHOIO YBEJIMYEHHUsS OObEMA 3HAHMM O XUMHUYECKHX
AJIeMEHTaxX M CBOMCTBAaX MX COEIMHEHHM HAa OCHOBE PACIIMPEHUs] U yriayOieHus
MPEACTABICHUI O CTPOCHUM BEIECTBA, XMMUUYECKOW CBSI3U U 3aKOHOMEPHOCTAX
IPOTEKaHUsl PEAKIMM, pacCMaTPUBAEMBbIX C TOUKH 3PEHUS XUMHUYECKON KUHETUKU
U TepMoaMHamMuKU. HM3ydeHue mnepuoanydeckoro 3akoHa u Ilepmommueckon
CUCTEMbl ~ XMUMHYECKMX  JJIEMEHTOB  0Oa3upyercds  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHWYECKUX NMPEACTABICHUSAX O CTPOCHUU aTOMa. XHMUYECKasi CBS3b
OOBSCHSIETCS C TOUKU 3PEHUS PHEPreTUUECKUX U3MEHEHUH Mpu €€ o0pa3oBaHUU U
pa3pylIeHHH, a TaKXKe C TOYKU 3PEHHs] MEXaHHW3MOB €€ oOpaszoBaHus. M3yueHue
TUIIOB ~ peakuuid  JomnojHsercs  (HOPMHUPOBAHMEM  MpPEACTaBICHUH 00
ANEKTPOXUMUUYECKHUX MPOIECCaX U AJIEKTPOIIU3E PACIIaBOB U PACTBOPOB BEILIECTB.
B kxypce opranmdeckoil XMMHUU MPH PACCMOTPEHHUU PEAKLUOHHOW CIIOCOOHOCTHU
COEIMHEHMH yAensieTcsi 0c000e BHUMaHHUE BOIIPOCaM 00 3JEKTPOHHBIX 3PQeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX M MEXaHU3MaX peaKIHil.

Ocoboe 3HaueHWe HMEET TO, YTO Ha COJEpXKAHUE KypCOB XHUMHH
yrayOaEHHOTO YPOBHS U3YUYEHHUS JIJIsl KJIACCOB OMPENeIEHHOr0 Ipoduis (TI1aBHBIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JAONOJIHEHUH K oOlel cucreme
IIPEIMETHBIX 3HAHUM) OKA3bIBAIOT BIMUSIHUE CMEXKHbIE ITpeaIMeThl. Tak, Hanmpumep,
B COJIEpKaHUU TMpeMETa JIJIsl KIAaCCOB XUMHUKO-(pu3nyeckoro npoduist 60ibiioe
3HaYeHue OyJIyT MMETh 3JEMEHThl yueOHOro mMarepuania mno oodmei xumuu. [Ipu
U3YUYEHUHU IMpeAMeTa B JAHHOM CIIy4yae akIeHT OyJeT cienaH Ha OOLIHOCTb
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TE€OPUH B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJeKyJsipHas Teopus B (DU3MKE), 3aKOHBI COXpPaHEHUs



MacChl M DHEPIWM, 3aKOHbl TEPMOJAVHAMUKH, DJIEKTPOIN3d, NPEACTABICHUA O
CTPOECHUU BEILIECTB U APYTOE.

B TO e BpeMs B comepKaHMM IpeaMeTa Il  KIACCOB XUMUKO-
Ouooruueckoro npopuis OonblIuil yJAenbHbI Bec OyneT UMETh OpraHuyeckas
xumus. B aTOM ciywae mpenocTaBisieTcss  BO3MOXKHOCTH  Jisi  Oosee
00CTOSITEILHOTO  PACCMOTPEHUS XMMHMYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K TMPUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIUJbL, O€JIKH, YIJIEBOJbI, HYKJIECHHOBBIE
KUCJIOTHl U Apyrue. [Ipm 3TOM 3HaHUA O COCTaBe M CBOMCTBAX MPEACTABUTEIICH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIY’KAaT OCHOBOM I H3y4YECHUS
CYILIIHOCTH IIPOLIECCOB (POTOCUHTE3A, JbIXaHUs, TMIIEBAPEHUS.

B miane ¢opmupoBaHUs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHUS
0OILIIEHay4YHBIX METOJIOB [TO3HAHUS U OIBITA TPAKTUYECKOTO MPUMEHEHHUST HAYYHBIX
3HaHUN U3y4YeHue npenMera «XvUMHUs» Ha YIIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBA3SX C YYEOHbIMM IpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HaydHblE TpenMeTb», «MaTtemaTuka u
uHpopmaTrka» U «Pycckuil sI3bIK U IUTEpATYPA».

[Ipu u3zyyenuu yueOHOro mnpenMera «XuMus» Ha YriayOJIEHHOM YpOBHE
TaKk)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MepBOCTENEHHON 3HAYMMOCTH SIBJSETCS (POPMHPOBAHHE OCHOB
HAyKd XUMUU Kak OO0JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKON
NEATEIIbHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOW 3a7ayd Ha YyriayOJ€HHOM YpOBHE M3yuU€HHUS NpeaMeTa MpeArojaraer
peanu3anuio TaKux LeseH, Kak:

e (opmMupoBaHME TNPEACTABICHUI: O MaTEPUATLHOM E€JUHCTBE MHPA,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBICHUM MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poid B OOECIedYeHUuu
YCTOWYMBOTO  Pa3BUTHUS ~ YEJIOBEYECTBA: B  PEIIGHUHM  MpoOseM
HKOJIOTMYECKOM, SHEPreTUYECKON U MUIIEBOW 0€30MacHOCTH, B Pa3BUTHU
MEIULMHBI, CO3JaHUH HOBBIX MAaTE€pUaJIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
00eCreYeHnr PalUOHAIBHOTO MPUPOJONOIb30BaHUS, B (OPMUPOBAHUU
MHUPOBO33pEHUs U OOLIEH KyJIbTYphl YEJIOBEKA, a TAKXKE 3KOJOTHYECKH
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBbIO U MPUPOJIHOMN CpeliE;

e OCBOCHUE CHCTEMbl 3HAHHUH, JIEKAallUX B OCHOBE XWUMHUYECKOH
COCTaBJISIIOIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: GyHIaMEHTaIbHBIX
MIOHATHM, 3aKOHOB W TEOPUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pAa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHHUS XUMHUYECKUX DPEaKLHH, O



XUMHUYECKOM PaBHOBECHU, PACTBOPAaX U JUCIEPCHBIX CUCTEMaX, 00 00IIMX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BO/ICTBA;

e (opmupoBaHue y 0o0yyarommxcs OCO3HAHHOTO MMOHUMAHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUU 151 OOBSICHEHUS
KITFOUEBBIX HJEH U MPoOJIeM COBPEMEHHOM XUMHUHU, JIsI OOBSICHEHUS W
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPONY;
IPAaMOTHOTO pelieHus mpobiieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaIKM3a U OIEHKU C MO3UIIMI KOJIOTUYECKONU 0€301MacCHOCTH TOCIEICTBUN
OBITOBOM U MPOU3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKAa, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BaHUEM U  MepepadoTKOH
BEIIECTB;

e yriyOJIeHHE TPEACTaBICHUM O  HAy4YHBIX  METOJaX  TO3HaHUS,
HEOOXOJIMMBIX MJI1 TPUOOpPETEHHUs] YMEHHUIl OpPUEHTUPOBATHCS B MHpPE
BEIIECTB W OOBSICHEHHS XUMHYECKUX SIBIICHUM, UMEIOIIUX MECTO B
NPUPOJIE, B MPAKTUUECKON IEATEILHOCTH U MIOBCETHEBHON KU3HU.

B mnnaHe peann3auuu TMEpBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BHUBAIOIINX
GyHKIUN 11€I0CTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU HU3YYCHUU
npeaMera «XUMHsS» Ha  YrIyOJN€HHOM YpPOBHE OCOOYIO  aKTyallbHOCTh
IpUOOPETAIOT TaKKUE LIETH U 3a7]a4H, KaK:

e BOCIHUTAHHE YOCKIEHHOCTH B T[IO3HABAEMOCTH SIBJICHUN TPHUPOJIBHI,
YBOKEHUSI K MpPOLIECCY TBOpPUYECTBA B OOJACTU TEOPETHUUECKUX U
MPUKIAJHBIX UCCIETOBAHUM B XUMHUH, (POPMHUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO ¥  CaMOBOCHMTaHUIO  Ha  OCHOBE  YCBOCHHS
00LIEYeI0BEYECKHUX LIEHHOCTEM;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
crocoOHOCTe oOydJaroruxcsi, (OpPMHpPOBAHHWE Yy HHX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpPa30BaHMIO M HEMPEPHIBHOMY OOpa30BAHUIO KaK
YCJIOBHIO YCHIEITHOM MpodeccuoHaIbHOM U 0011IeCTBEHHON AESITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

e (opMHUpOBaHHWE YMEHHUM M HABBIKOB Pa3yMHOTO MPHUPOJOINOIH30BAHMUS,
Pa3BUTHE HKOJIOTMYECKOMN KyJIbTYPHhI, IPUOOPETEHUE OMBITA 0OIIIECTBEHHO-
MIOJIE3HOM 3KOJIOTUYECKOM AEATEIbHOCTH.

OO01uiee 4ncao 4yacoB, MPEAYCMOTPEHHBIX ISl U3YUEHUSI XUMUM HA YIIIyOJIE€HHOM
ypOBHE cpeaHero obiiero odpazoBaHus, coctaBiser 204 yacoB: B 10 kimacce —
102 gaca (3 gaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B HeZIEIIO).



IIpu peanu3zanuu NporpaMmMsbl UCHOJb3YyeTCH CJeAylolee MaTepuaibHO-
TeXHHYECKoe odecrneyeHue:

- uudpoBas maboparopusi i mKoJbHUKOB lleHTpa oOpazoBaHUs
€CTECTBEHHO-HAYYHOM HampaBIeHHOCTH « Touka pocTay;

- HOyTOyKH lleHTpa 00pa3oBaHUs €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH
«Touku pocray;

- WHTepakTWBHas TmaHenb lleHTpa  00pa3oBaHHMS €CTECTBEHHO-HAyYHOU
HampaBiaeHHOCTH «Touku pocTay.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKON XUMUM.

I[Ipenmer w©  3HayeHWE  OPraHUYECKOM  XMMHUH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYeCKUX COSTUHEHUM.

DJEeKTpOHHOE CTPOCHHE aToMa yriepoia: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOXXHOCTM aToOMa yriepoaa. XHMHYECKas CBS3b B
OpPraHMYECKUX COCIUHEHUSX. Tumbl TUOpUIU3AIMKM aTOMHBIX oOpOuTaen
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBsI3U (OOMEHHBIN U JJOHOPHO-
aKIENTOPHBIN). TUIMBI TEPEKPHIBAHUS ATOMHBIX OpOUTANe, ©- W T-CBS3U.
OnuHapHasi, 1BOMHAs U TpoiHas cBsa3b. CnocoObl pa3pbiBa CBS3EMl B MOJEKYJax
oprannueckux BemecTB. [loHsTHe 0 CBOOOJHOM paaukaie, Hykieodusie u
aneKkTpodue.

Teopust cTpoeHust opraHuueckux coeauHennit A.M. byrtinepoBa wu
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUN CTPOECHUS
OpPraHMYECKUX COCAUMHEHUU. MOJNeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBIL.
CtpykrypHble (OpMYJBl  pa3IUYHBIX BUJOB: pPa3BEPHYTas, COKpari¢HHasl,
ckenetHas. WM3omepus. Buabl wm3omepun: CTpyKTypHas, NOPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGHEKThI B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
U ME30MEPHBIN 2PDEKTHI).

[IpeacraBinenne o kinaccuuKalMu OpraHUYecKuX BemecTB. llonstue o
¢ynkuonanasHoU rpymnne. ['omonorus. ['omonorudeckue psasl. CucremaTudeckast
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHble Ha3BaHUS
OT/EJIbHBIX MPEICTABUTENCH.

Ocobennoctn M KiIaccupukanus OpraHUYecKux peaknuii. OKUCIUTETbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMU B OPraHUYECKOU XUMUMU.

DKCNEPUMEHTAIIbHBIE METO/bl M3YUYE€HUS BEHIECTB U KX NPEBPAIICHUN:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OIBITHI IO MPEBPALLICHUID OPraHUYECKUX BELIECTB IPU HArpeBaHUHU
(u1aBneHue, OOYIJIMBAHUE U TOPEHME), KOHCTPYHPOBAHHME MOJIeNIed MOJEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasbl.

Ankanpl. ['omonorudeckuil ps ankaHoB, o0rmias ¢popMya, HOMEHKIIaTypa 1
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, Sp°-
rudopuau3alys aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBoOHCTBA
AJIKaHOB.



XUMUYECKUE CBOWCTBA aJKAHOB: PEAaKIMU 3aMEUICHUs, H30MEpPU3ALINH,
JNETUAPUPOBAHUS, IUKIN3AIMY, TUPOJIU3a, KpeKuHra, ropenus. [IpeacraBnenue o
MEXaHU3Me PeaKLHi paJuKaTIbHOTO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUeHUs U IPUMEHEHUE aTKaHOB.

Huxnoankanel. O0mas ¢opmysa, HOMEHKIAaTypa u uzomepus. OcobeHHOCTH
CTPOCHUSI M XHUMHYECKUX CBOMCTB MalbIX (LUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIONEHTaH, IUKJIOTreKCaH) LUKIoaTKaHOB. CrocoObl MOJy4YeHHUsS U
PUMEHEHUE UKIOAIKAHOB.

Ankensl. ['oMonorudeckuil psii aakeHoB, obmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AlKEHOB,  Sp°-
rudpuau3anys aTOMHBIX opOuTanieil yriepoaa, o- U m-cBs3u. CTpyKTypHas U
reomeTpuyeckas (muc-tpaHc-) wu3zoMepus. Dusnueckue CBOWCTBA aJIKEHOB.
XUMUYECKUE CBOMCTBA: PEAKIMU IMPUCOCTUHEHHUS, 3aMEIICHUS B O-TIOJIOKEHUE
IpU JBOMHOM CBSI3M, NOJMMeEpU3auuu U okucieHusd. [IpaBuno MapkoBHHKOBA.
KadecTtBenHble peakiiuy Ha JABOWHYIO CBsI3b. CrOCOOBI MOMYYEHUS] U TPUMEHEHUE
AJIKEHOB.

Ankaauensl. Knaccudukanus alkagueHoOB (CONPsKEHHBIC, U30JIMPOBAHHEIE,
Kymyauposanuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. I[lonmumepusanus
CONPsHKEHHBIX TMEeHOB. CriocoObl OMYyUYEeHUs U IPUMEHEHUE aTKaIMEHOB.

Ankunbl. ['omonorudeckuii psifi aikMHOB, o01as Gopmylia, HOMEHKIATypa U
U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKMHOB, Sp-
rudpuau3anms aTOMHBIX OopOuTaneil yriepona. Ou3MyecKue CBOMCTBA aJKUHOB.
XWUMUYECKUE  CBOMCTBA:  peakUUMW  MNPUCOCAUHEHUs, JTUMEpU3alud U
TpUMepHU3aluu, okucieHus. KuciorHble CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakiiuy Ha TPOMHYIO CBs3b. CIIOCOOBI MOMyYeHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKkue YTrieBoJOpoibl (apeHbl). ['oMonoruueckuil psii apeHoB,
oOmas ¢opmysna, HOMEHKIIATypa U U30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIeKYJbl OeH3oma. dusnueckue CBONCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a M €ro TOMOJIOTOB: PEaKIUK 3aMelIeHUsI B OEH30JbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJuKalie, PEeAKIUU NPUCOCAUHEHUS, OKUCIEHHE TOMOJIOTOB
Oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe AJKWIbHBIX pPaJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHON, aMHUHO- M HUTPOTPYIIBI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lonumepuszanus ctuporna. CrnocoObl NOTyYEHUs U
IPUMEHEHUE apOMATUYECKHUX YTII€BOJA0POIOB.

[Tpuponansiii ra3. [lomytHele HedTaHBIE Ta3bl. HedTh 1 € nmpoucxoxkacHue.
Kamennsiit yrosib u mpoaykThl ero nepepadoTku. CrocoOsl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATIUTUYECKUN), PUDOPMUHT, MTHPOIH3.
[TponykTel mepepaboTku HE(TH, UX TPUMEHEHNE B TPOMBIITUICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXAY Pa3IMYHbBIMU KJIACCAMH YTJIEBOJOPOAOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YTIJIEBOIOPOA0B. Peakiuu
3aMEIIeHHs] TaJoreHa Ha TUAPOKCOTPYIITY, HUTPOTPYIIly, IHAHOTPYIIY,
amuHorpynmy. /[leificTBHe Ha TalOreHNPOM3BOAHBIE BOJHOTO W CIUPTOBOTO
pactBopa mENOYM. B3auMOAENCTBHE NUTAJOr€HAIKAHOB C MAarHUEM WU LIUHKOM.
[Tonstue 0 METaJUI0OPTaHUYECKUX COETUHEHMSIX. Hcnons3oBanue
raJIOTEHIIPOM3BOJHBIX YIJIEBOJAOPOAOB B OBITY, TEXHUKE M TP CHHTE3e
OpraHUYEeCKUX BEUIECTB.

OKCnepUMEHTaIbHbIE METOJbl M3Y4YEHHUS BEIIECTB W HX MpEBpaIlCHUI:
u3ydeHrne (PU3NUecKUX CBOWCTB YIJIEBOJOPOAOB (PAaCTBOPUMOCTH), Kaue€CTBEHHBIX
peaKuii yriaeBoJAOPOIOB Pa3IMYHBIX KJIacCOB (0OecIBeunBaHWEe OpPOMHOW WIIH
MOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHIIEHA C
aMMHaYHBIM pacTBOpoM okcuja cepebpa(l)), kadecTBeHHOoe OOHapy)eHUE
yriepoja U BOJOPOJa B OPraHMYECKUX BEIHIECTBAX, TMOJYyYCHHE OTUJICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKomiieHHE ¢ Koyuekuusamu «HedTts» u «Yromby, C
oOpa3iamMu TIacTMacc, Kay4yKOB M PE3UHBI, MOJIETUPOBAHHE MOJIEKYJ
YTJIEBOJOPO/IOB U TAIOT€HIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucnopoaconep:xamue opranndyeckue CoeANHEHHA.

[IpenenbHble OgHOATOMHBIE cHOUPTHL. CTpoeHHE MOJIEKYJ (Ha IpUMepe
METaHOJIa W JTaHoja). ['oMonorumueckui psna, obmas ¢opMmyna, U30Mepus,
HOMEHKJaTypa u kiaccuukamus. Dusmdyeckue CBOWCTBA  MpeeTbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJoponaHbie CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEaKUWU 3aMELICHUs, JerHapaTalliyd, OKHCIICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU H  HEOPTaHWYECKUMH  KHCIOTAMHU.
KadecTtBenHast peakiiysi Ha OJJTHOATOMHBIE CIIUPTHI. J[elicTBUE ATaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJy4YeHUS W MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢upel, HOMeHKIaTypa U u3oMepus. OcoOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHOTOAaTOMHBIE CHUPTHl — JSTUICHTIUKOIh W TimnepuH. Dusmdeckue u
XUMHYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHMsI, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHUYECKUMH KHCIOTaMH, KAa4yeCTBEHHAs pEeaKkiuss Ha MHOI0ATOMHBIE
cnupThl. [lpeacraBienne o MexaHW3Me peakiuil HYKICO(DUILHOTO 3aMEICHUSI.
JleiictBue Ha opraHu3Mm 4esnoBeka. C(CrnocoObl MOJYyYEHHUST U NPUMEHEHUE
MHOTOATOMHBIX CITHPTOB.

®enos. CrpoeHHe MOJEKYJbl, B3aUMHOE BIUSHHE THUIPOKCOTPYIIIBI U
O0eHszonpHOro sapa. dusnyeckue cBoicTBa (peHona. OCcoOEHHOCTH XMMHUYECKUX



cBoiicTB (enoma. KauecTtBeHHble peakmmu Ha ¢eHosl. ToKcMYHOCTH (eHoa.
Cnoco0sl nostyyeHus 1 npuMenenue penona. Genondpopmanpaeruanas cMoma.

KapOoHunbHbIe COETMHEHUS — abJACTUABl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifbl anbIeruioB U KETOHOB, 0O0IIas
dbopmyna, uzoMepuss U HOMEHKJIarypa. Duznueckue CBONCTBA allbJETHIOB U
KETOHOB. XMMHYECKHME CBOWCTBAa  albJCTHJOB U  KETOHOB:  peakiuu
npucoeauHeHus. OKUCIEHUE albJeTU0B, KaYeCTBEHHBIC PEAKIIMN Ha ajlbICTHIbI.
CriocoObl oTy4eHus! ¥ MPUMEHEHHE allbJIETHI0B U KETOHOB.

OHOOCHOBHBIE TIPECIIbHBIC KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepus u HoMeHKI1atypa. Pu3ndeckue CBOMCTBa
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BomoponHble CBSI3U MEXIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KMCIIOTHBIC CBOMCTBA,
peaknms dSTepuPUKANNHA, PEAKIIUU C Y4YaCTHEM YIJIEBOJOPOAHOTO paauKaa.
OcoOeHHOCTH CBOMCTB MYpaBbUHON KHUCJIOTHL. [loHSITHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroodpasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO]IE8As,
JuHONeH08as KUCIOoThl. CrIoCOOBI MOTyYeHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl. ['omonormdeckuit psia, obmas dopmyna, uU30Mepus H
HOMEHKJIaTypa. DU3NUYECKHE U XUMHYECKUE CBOWCTBA: THUIPOIU3 B KHUCIOW H
LIEIIOYHOM Cpelie.

Kupsi. Ctpoenne, GU3NUECKUE U XUMHUYECKHUE CBOMCTBA KUPOB: TUAPOJIH3 B
KHUCIION U 1ienoyHoi cpene. OCoOOEHHOCTH CBOMCTB KHUPOB, COACPIKAIINX OCTATKH
HEMpPEeETbHBIX )KUPHBIX KUCIIOT. JKUphl B IpUpo/Ie.

MBpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

O6mras xapakTepucTuka yrieBojoB. Knaccudukamnus yrieBo1oB (MOHO-, AH-
¥ Tonucaxapuibl). MoHocaxapuapl: TIIOK03a, (pyKTO3a, rajakrosa, pubo3a,
ne3okcupu6o3a. Ou3nuecKue CBOMCTBA U HAXOXJEeHHE B mpupoje. PoToCUHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMHU C YYACTUEM CIUPTOBBIX U alIbJETHIHON
IPYII, CIUPTOBOE W MOJIOYHOKHUCIOE OposkeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B JKU3HEAEATEIbHOCTH Opranu3ma. Jucaxapuasl: caxaposa, MajibTo3a U
JakTo3a. BoccTtaHapnMBaromye U HEBOCCTaHABIMBAIOIIUE Aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npuMmenenue. [lonmucaxapuabl: Kpaxmal,
JIMKOTEH U 1enono3a. CTpoeHHe MaKpOMOJEKYyJl Kpaxmana, IJIMKOT€Ha U
HeJUTroNo3bl.  PU3MUECKMEe CBOWCTBA KpaxMalia M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBA KpaxMmajia: THJpOJIM3, KauyeCTBEHHAs peakius ¢ HOJ0M. XUMHUUYECKHUE
CBOMCTBA IIEJUTIOJIO3bI: TUJIPOJIU3, MOdydeHue 3(pupoB nemttono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN HIENK).



OKCHEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB M WX IPEBpAIICHUIL:
PacTBOPUMOCTb PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMOICUCTBUE dTAHOJIA C HATPUEM,
OKHCJICHHE 3THJIOBOTO CIIMPTA B AJIBJIETH] HA PACKAIIEHHOW MEIHOW ITPOBOJIOKE,
OKHCJICHHE O3TUJIOBOTO CHHUpPTa JUXPOMATOM Kajius (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEpHANIOB), KAaueCTBEHHBIE pEaKkUWU Ha anbJerujibl (C THIPOKCHIOM
muammuHcepeOpa(l) u  rugpokcuaom  menu(ll)), peakuus raMiIepuHa ¢
ruapokcuiom Meau(ll), xumuyeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ rumpokcuaom menu(ll), BlaumoneiicTBue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaM «CIUpThl U
(denoinb, «KapboHoBbIe KUCTOTHL. CI0KHBIE 3PUPBD».

A3oTcoaep:Kkaniue OpraHuYecKue CoeIMHEeHUsl.

AMUHBI — OpraHuYecKue Mpou3BoJHbIe ammHuaka. Knaccudukanus aMUHOB:
anudaruyeckue W apoMaTHUeCKue; TMEepBUYHBIC, BTOPUYHBIE M TpPETUYHBIE.
Crpoenune Moiiekys, obmas gopMyia, U30MepUs, HOMEHKIAaTypa U (U3NUYECKUE
cBOMcTBa. XMMHYECKOE CBOWCTBA alM(PaTUUECKUX AaMHUHOB: OCHOBHBIE CBOMCTBA,
AIKWJIAPOBAHKUE, B3aUMOJIECHCTBUE IIEPBUYHBIX AMHMHOB C a30THUCTOM KHUCIOTOMU.
Conu anKnJiaMMOHMUS.

AHWIMH — TIPEICTAaBUTENb AaMUHOB apomarndyeckoro psaa. CrpoeHue
aHWIMHA. B3auMHoe BiIMsHUE TPYIIl aTOMOB B MoJieKyJe aHwInHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIyYEHUS M NpUMEHEHHe anudarnuyeckux aMuHOB. [lomydyeHue aHwnIMHA W3
HUTpOOEH301a.

Amunokuciorel. Homenknartypa u uzomepus. OTaenbHble IpeICTaBUTENN O
AMUHOKHUCIIOT:  [JMUMH, ajnaHuH. @Pusnyeckue CBOWCTBA  aMHUHOKHUCIIOT.
XHWMHYECKHE CBOMCTBAa AMHMHOKHCIOT KakK aM(OTEpHBIX OpPraHWYeCKHX
COCIMHEHMM, peakiusi MOJIMKOHACHCAMK, O0pa3oBaHUWE TMENTHIHON CBS3U.
buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 ¥ THIPOJIU3 IIETITHIOB.

benku kak npuponHble nonumepbl. [lepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa O€nkoB. XUMHUYECKHE CBOMCTBA OEJKOB: THUAPOJIU3, JACHATypauus,
KayeCTBEHHbIE PEAKIIMM HA OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBPAIICHUIL:
pacTBOpeHHE O€NKOB B BOJIE, JEHATypalus OEJIKOB NPHU HarpeBaHUH, LIBETHBIC
peakuuu Ha O€JIKM, pelIeHUuEe HKCIEPUMEHTANbHBIX 33Jad [0 TeMaM
«A3zoTcoaepxamue OPraHMYECKUE  COCIMHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCIUHECHUI.

BricokoMoJieKyJIIpHbIE COeIMHEHMS .

OCHOBHBIE MOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSAS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIDHBIX COEJUHEHHN —
MOJIMMEPU3AIS U TTOJTUKOHICHCAIIHS.

[Tonumepuble Martepuanbl. I[lnacTmacchl (MONMMATHIICH, TOJUIPONUIIEH,
MOJIUBUHWIXJIOPHU, TOJUCTUPOJI, MOJIMMETHIMETAKPUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaNarT). Y THIM3alus 1 nepepadboTka 1miacTuka.

D1acTOMEpHI: HaTypajabHbII KayuyK, CUHTETUYECKHUE Kay4dyKu
(OyTaareHOBBIN, XJIOPONPEHOBBIN, U30MTPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KapOH U JIaBCaH).

[Tomumepsbl CIEUATBHOTO Ha3HAYECHUS (Tedion, KeBJjap,
AJIIEKTPOIPOBOISIIKE MOJIUMEPDI, OMopa3iaraeMble OJIUMEpHI).

DKCIEpUMEHTAIbHbIE METOJIbl H3YyYEHHUS BELIECTB M HMX IPEBpAlICHUN:
03HAKOMJIEHUE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, pEIIEHUE OHKCIePUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3naBanue
IJ1aCTMacC ¥ BOJIOKOH.

Pacuérnble 3anaumn.

Haxoxnaenue MonekynasipHo (QopMysibl OpraHMYE€CKOrO COEAMHEHUs IO
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXKJICHUE
MOJIEKYJIIPHOM  (DOpMYJIBI OpPraHMYecKOro COeIMHEHUs 1o Macce (00bEMy)
POIYKTOB CrOpaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkMyu W/WIW UCXOJHBIX BEILIECTB, YCTAHOBJIECHUE CTPYKTYPHOU (QOpMYIIbI
OPTraHUYECKOTO BEIIECTBA Ha OCHOBE €r0 XMMHUUYECKHWX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUs], OIpPEAECICHUE AO0JM BBIXOJIa MPOAYKTA PEAKLIHUH OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3zanusi MeXNpeIMETHBIX CBS3EH MPU M3YUYCHUH OPTaHUYECKON XUMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TOHATHH, TPUHATBIX B OTAEIBHBIX MpeaIMeTax
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO6mire ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAYyUHbII (PakT, runoresa,
TEeOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HaOIIOJIeHue, H3MEpEHUeE,
AKCIEPUMEHT, MOJIEb, MOJICIIUPOBAHHUE.

®dusmuka: Marepusi, aroM, DJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MYECKHE BEIMYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buonorus: kierka, opraHu3M, J3KOcUcTeMa, Ouochepa, MeTabOIU3M,
HACJIEJICTBEHHOCTb, aBTOTPO(PHBIA W TeTepOTPO(HBIA THUIl MUTAHUSA, OpOKEHUE,



doTtocuHTE3, IbIXaHUE, OENIKH, YIJIEBOABI, >KUPBL, HYKJICUHOBBIE KHCIOTHI,
(epMEHTBHL.

['eorpadusi: mose3Hble UCKOMIaeMbI€, TOILUIUBO.

TexHonorus: MNUIIEBBIE MNPOAYKTHI, OCHOBHI PAllMOHAIHHOTO IHTaHUS,
MOIOILIME CPEJICTBA, MATEPUAIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBILIASA U HEOPTAHUYECKAA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUECKU 3neMeHT. M3oronsl. CTpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAHTOBBIE YHMCJA. DHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccupukaims XuMuuecKux 3J€MEHTOB (s-, p-,
d-, f-amementnl). PacmpenencHue dIEKTPOHOB IO AaTOMHBIM  OpPOUTAIISM.
DneKTpOHHBIE KOH(PUTYpAIIMK aTOMOB AJIEMEHTOB MEPBOTO—4YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YyKJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DJIEKTPOOTPULIATEIIBHOCTb.

[Tepuoanueckuit 3axkoH u [lepuoanyeckas cucreMa XMMHAUYECKHUX DJIEMEHTOB
J.N. MenneneeBa. CBsi3b nepruoanueckoro 3akona u llepronnueckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU
OpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuoaaMm. 3HAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XUMHYECKass CBA3b. BUIBI XUMHUYECKOM CBSI3U: KOBAJICHTHAsl, HOHHAs,
MeTainyeckas. MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPrus U IJuHa cBsi3U. [1oysipHOCTD, HATPABIEHHOCTD U
HACBIIAEMOCTh KOBAJICHTHOW CBsA3U. KpartHeie cBsa3u. BomopomHas —CB3b.
MexMOJIEKYIIApHbIE B3aUMOJAECHCTBHUS.

BaneHTHOCTP W BaJIEHTHBIE BO3MOKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (HA IPUMEPE COCTUHEHUN
3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMILIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYeHHWE KOMIUIEKCHBIX COEIUHEHUH.
[TonsiTHE O KOOPIMHATMOHHOW XUMUH.

BemecrBa  MOJEKYJISIPpHOTO M HEMOJEKYJSIPHOTO  CTpOE€HHUs. UMb
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstre o nucnepcHbix cucrteMax. Mctuaable pacTtBopshl. [lpencrasienue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAXKEHUST KOHIEHTPALUM PACTBOPOB:
MaccoBas J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpauusi. HacellieHHbIE U
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanys m HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. T pUBHUATBLHBIC
HAa3BaHUA OTJICJIbHBIX MPEACTABUTEIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUUeCKUX peakiuii B HEOPraHUYECKOW W OpraHUYeCKOM
XUMHH. 3aKOH COXPAaHEHUSI MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAILCHUS
SHEPTUU MPU XUMHYECKUX peakiusaX. TeraoBbie 3Q(PEKTh XUMUUECKUX PEaKITUN.
TepMOXUMUYECKHE YPaBHEHHUS.

CKopoCTh XMMUYECKOU peaKIiu, €€ 3aBUCUMOCTb OT Pa3IMUHBIX (DAKTOPOB.
['omoreHHbIe U rereporeHHsie peakiuuu. Karannus u kataau3aTopsl.

O6patumbie 1 HeoOpaTUMBIE peaKIuu. XUMHUECKoe paBHoBecHue. KoHcTanTa
XUMHUYECKOTO paBHOBeCHsA. DakTOphl, BIMUSAIONIME HA IOJOKEHUE XUMHUYECKOIO
paBHOBECHA: TEMIEpaTypa, JABJICHUE U KOHLIEHTPAMU BEILECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTpoiutuueckas gucconuanus. CuiabHble W ClIa0ble  3JIEKTPOJUTHI.
Crenenp auccommannu. Cpena BOJIHBIX PAaCTBOPOB: KHUCIOTHAS, HEWTpalbHAas,
menoyHas. Bomoponusiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTEneHb  OKHUCIEHUS.
Okuciurens W BOCCTAaHOBUTENb. [IpollecChl OKHUCIEHWST W BOCCTAHOBJICHUS.
Baxneiiliie OKHCIUTENTM W BOCCTAaHOBUTENW. MeTOH 53JEKTpPOHHOro OaliaHca.
DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB BEILIECTB.

DKCNEPUMEHTAJIbHBIE METOJbl M3YUYE€HUS BEHIECTB M WX NPEBPALICHUN:
pa3loXKEeHHWE TIePOKCHIA BOAOPOJAA B TMPUCYTCTBUM KaTalld3aTropa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNUE PEAKIMii HOHHOTO0 OOMEHa, OmpeieJICHIE
Cpeabl PacTBOPOB € MOMOUIBIO HHJAMKATOPOB, M3YUYCHHUE BIMSHHS PA3IUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU ¢ TOJOKEHUE XUMHYECKOTO
paBHOBECHS.

Heopranuueckast xumusi.

[Tomoxenne HemeTtauioB B llepuognueckod CHCTEME  XMMHYECKUX
anemeHToB J[.MI. MeHeneeBa 1 0COOEHHOCTH CTpoeHus ux atomoB. dusnyeckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUSI HEMETAIUIOB (HAa MpUMEpE KHUCIOPOJa, CEPBHI,
dbocdopa u yriepona).

Bomopon. Ilomydenue, ¢uznueckue M XUMHUYECKHAE CBOWCTBA: PEAKIIMH C
METaJjlaMd M  HEMETAJUIAaMH, BOCCTAHOBUTEJIBHBIE CBOMCTBA. [ MApUIBL
TonnMBHBIE ATIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, crnocoObl MONydeHHs, (uanydeckue u
XMMHUYECKUE CBOMCTBA. [ alloreHOBOAOPOAbl. BaxHenmme KucaopoacoaepKaiimne
COeMHEHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIOCOOBI MOJYyYeHUS
rajoreHoB. [[puMeHeHre rajJoreHoB U UX COEUHEHHUI.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIOCOOBI MOYYCHUS
kuciopoaa. OuU3NUecKue U XMMHUUYECKHE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIbI U TEPOKCUIBI.

Cepa. Haxoxaenue B TpUpOAE, CIOCOOBI TMONy4YeHHS, (U3MUECKHE WU
xuMuueckue cBoiictBa. CepoBogopona, cyiabduasl. Oxcun cepoi(IV), oxcun
cepri(VI). CepHucrtas u cepHas KHUCJIOTHI U uX coiu. OCOOCHHOCTH CBOWMCTB
CepHOM KUCIIOTHL. [IpuMeHeHue cepol U €€ COETMHEHU.

A3zor. Haxoxnenue B mpupoje, CHOCOObl MOdy4deHus, (U3M4ecKue u
XUMHUYECKHEe CBOMCTBAa. AMMUAaK, HUTpUIbl. OKCHIBI a30Ta. A30THCTas U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue a3oTa
U €r0 COeIMHEHUN. A30THbBIE YI0OpEHUS.

®dochop. HaxoxnaeHnne B mpUpoaE, CHOCOOBI TMONMYUYSHHUs, (PUIHYECKHE U
xumudeckue cBoictBa. Dochuapl u dochun. Oxcuasr dochopa, dochopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuit. docdopHoie
ya00peHus.

VYrinepoa, HaxoXJaeHHE B OpuUpojae. AJUIOTPONHBIE  MOAU(PHUKAIUU.
duznyeckue M XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOPA30BaHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yriepoaa(IV), yronapHas kuciota u e
COJIM. AKTHUBUPOBAHHBIA yrojb, ancopOuus. DyiiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHre MPOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €ro
COCAMHEHHNN.

Kpemuuii. Haxoxnaenue B mpupojie, CocoObl MoydeHus, (GU3NYECKUe U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpeMHueBasi KHUCIOTa, CHJIMKATHI.
[IpumeHenue kpeMHus U ero coenuHeHui. CTeKI0, €ro NoJIyYeHre, BUIbl CTEKIIA.

[Tomoxenune meramioB B [lepuoandeckoil cUCTEME XMMUUYECKHUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHMS JJIEKTPOHHBIX O0O0JOUYEeK aTroMoB MeTaioB. OOmue
¢usnueckue cBoiictBa MeTauioB. [IpuMeHeHHe MeTamioB B ObITY M TEXHHKE.
CnuaBbl METaJIOB.

DNEeKTPOXUMHUYECKUM Pl  HampsbkeHuil  metamwioB.  OOmuMe  crnocoObl
MOJIyYEHHS METaJUIOB: TUAPOMETAILTY PIHUs, MUPOMETAJUTYPrus,
anekTpometaiutyprusi. Ilonstue o xopposuu MeramwioB. CrnocoObl 3alUTHl OT
KOPPO3UHU.

O6mas xapakrepuctuka MetamuioB [A-rpynmer Ilepuoandeckoil cucTeMbl
XUMUYECKUX OdjeMeHToB. Hatpuii u kanuii: mnonyuyeHue, (QU3MYECKUEe U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COECUHEHHUIA.

O6mas xapakrepuctuka metaisioB IIA-rpynmnsl I[lepuonnueckoil cucTeMsl
XUMHUYECKUX DJIEMEHTOB. MarHuii ¥ Kajblui: TmodydeHue, (U3MYECKHEe U
XUMHUYECKUE CBOWCTBA, NPUMEHEHUE IPOCTBIX BEIIECTB M KX COCIAMHEHUH.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



AIOMUHWN: TTOTy4YeHue, PU3ndeckne u XUMUYECKHUEe CBOMCTBA, TPUMEHEHUE
OPOCTOrO BEIIECTBA M €ro COoeauHEHUuH. AMQOTepHbIE CBOICTBA OKCHIA U
TUJPOKCUIA aTFOMUHHUS, TUAPOKCOKOMILIICKCHI aTFOMUHMUSL.

OO6mrass  xapakTepucTHKa MeTauioB 1Mo0ouyHbIX mnoarpynn  (b-rpymm)
[Teppoanyeckoi CUCTEMbBI XUMUUECKUX JJIEMEHTOB.

OU3NUECKUE U XUMUYECKUE CBOMCTBA XpOMa U €ro coeauHeHnil. OKCUIbl U
ruapokcusibl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarel U auxpomarsl, HUX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ousnueckue M XUMHYECKUE CBOMCTBA MapraHia H €ro COCIMHEHHM.
Baxneiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranar kanusi, €ero OKUCIUTEIbHBIC CBOMCTBA.

dusznyeckrue U XUMHYECKHE CBOMCTBA jKejie3a U ero coeauHeHuil. OKCHUIbI,
rugpokcuanl u conu xkene3a(ll) u xxeneza(lll). [lonyuenre u npuMeHeHue xeye3a
Y €ro CIUIABOB.

du3nyecKue U XMUMUYECKUE CBOMCTBA MeIU U e€ coenuHeHui. [lonyuenue u
IIPUMEHECHUE MEJIU U €€ COCTMHEHUN.

[uuk: momyuyeHue, (pU3MYECKHE U XUMHYECKUE CBOMCTBA. AMQOTEpHbIE
CBOICTBA OKCHJIa U TUJIPOKCUIA IMHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [[pumMeHnenue
LMHKA U €ro COCIMHECHUI.

DKCIEpUMEHTAIbHbIE METOJIbl H3YyYE€HHUS BELIECTB M HMX IPEBpALICHUN:
u3yueHue oOpaslloB HEMETaJUIOB, ropeHue cepwl, docdopa, xKeneza, MarHus B
KUCJIOPOJIe, HM3YUYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aMMOACHCTBHUE
MIEJIOYHBIX U IIEIOYHO3EMENIbHBIX METAIIJIOB C BOJION (BO3MOYKHO HCIIOJIH30BAHUE
BUJICOMATEPHUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCIOT U
HIEJI0Y€EH, KAYECTBEHHBIE PEAKIIMY HA HEOPraHUYECKUE aHUOHBI, KATUOH BOAOPO/Ia
M KAaTHOHBI METAJUIOB, B3aUMOJCHCTBUE THUIPOKCHUIOB AJTIOMUHUS W IIMHKA C
pacTBOpaMM KHCJIOT M LIEIOYEH, PEIIEHHE SKCIEPUMEHTAIBHBIX 3aJa4 MO0 TEMaM
«l"anorens», «Cepa u e€ coemuHeHus», «A3oT u (hochop U UX COCTUHEHUSY,
«MeTamibl TIaBHBIX NOATPYII, «MeTamibl MOOOUYHBIX TOATPYTII.

XUMHSA M KU3Hb.

Ponp xumum B oOecrieueHur yCTOMUMBOrO pa3BUTUS denoBedecTBa. [loHsTHe
O HAy4HbIX METOJAX I[IO3HAHMS W METOJOJOTHH HAYYHOTO MCCICIOBAHUS.
Hayunble npuHIMIB OpraHu3aluid XUMUYECKOT0 MTPOU3BOICTBA. [IpoMbIlIeHHbIE
CIOCOOBI MOJTYYEHUS BAXKHEUIIINX BEIIECTB (HAa MpUMEpEe MPOM3BOJICTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHousa). [IpombIliuIeHHBIE CIOCOOBI MOTYUYEHUS METAIIOB U
CIUIaBOB. XMMHYECKOE 3arpsi3HEHHUE OKPYKAIOUIEH CpPElbl U €ro IMOCIEICTBUS.
Ponb xuMun B o0ecrieueHu IHEPTETUIECKON OE30ITaCHOCTH.

Xumusg ¥ 3I0pOBbE UeloBeKa. JlekapcTBeHHble cpexacrtBa. [IpaBuna
UCIIOJIb30BaHU JIEKAPCTBEHHBIX IIpenapaToB. Poyib XUMUU B pa3BUTUN MEIUIUHBI.



XUMUS MUK OCHOBHBIE KOMIIOHEHTHI, NHIIEBbIE 100aBku. Ponb xumuu B
oOecreuyeHny MUuIeBoil 0€30MacHOCTH.

Kocmernueckne u mnapgromepHble cpenactsa. beitoBas xumwus. [lpaBuna
0e30IacHOr0 UCIOJIb30BaHUSl MpenaparoB OBITOBOW XWMHUHU B TOBCEIHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTENbHBIE MaTepuasbl (LEMEHT,
OeTOoH).

XuMus B ceNbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00pEHUsI.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KEpAMHKA.
Marepuans! 11 SIEKTPOHUKHA. HaHOTEXHOIO0ru Y.

Pacuérnrlie 3agaun.

Pacuérbl: mMacchl BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY
BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMH BELIECTB,
Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJHO U3
BELIECTB HMMEET MpuMecH, Macchbl (00bEMa, KOJIMYECTBAa BEUIECTBA) MPOIYKTa
peakuuMy, €ciaud OAHO M3 BEIIECTB JaHO B BHUJE pacTBOpa € ONPEACIEHHOU
MAacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MAaCCOBOW JIOJM W MOJSIPHOU
KOHLIEHTpallMi BELIECTBA B pAacTBOpE, AOJIM BBIXOAA MPOAYKTA PpEAKIHH OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzamuss  MeXNpeaIMETHbIX  CBS3€d NpU  HM3yYEHUH OOwmWEed U
HeopraHu4yeckod xumuu B 11 kjacce ocylIeCTBISETCS Yepe3 MCIOJIb30BAaHUE KaK
00IIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U MOHITHH, MPUHATHIX B OTJAEIHHBIX
IpPEeIMETaX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAYUHbIC MTOHITHS: SIBIICHUE, HAyYHBIH (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHaJIM3, CUHTE3, Kiaccu(ukauus, MNepuoaudHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJIETTUPOBAHHUE.

®u3uka: Marepus, MHKPOMHp, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUUECKUN YPOBEHD,
BEIIIECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHUE BEIIECTBAa, WJACAJBHBIN Ta3,
dbusnyecKue BeIMYMUHbI, €IMHUIIBI U3BMEPEHUsI, CKOPOCTh, SHEPTHs, Macca.

buoinorus: kneTka, opraHu3M, dKocHcTeMa, Onocdepa, MeTab0IM3M, MaKpO-
U MUKPODJIEMEHTBI, O€JIKH, KUPBI, YIIEBOAbl, HYKIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

I'eorpadus: muHepasbl, TOpHbIE MOPOABI, MOJIE3HBIE MCKOMAeMble, TOIIUBO,
pecypchl.

TexHonorus: XMMHUUYecKasi IPOMBIIIJIEHHOCTb, METAJLUTYprusi, CTPOUTEIbHBIE
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJCTBO, MUIIEBAS MPOMBILIJIEHHOCTb,
(dapmarieBTHUYECKAS IPOMBIIIEHHOCTD, IIPOU3BOJCTBO KOCMETUYECKHUX



nmpeuaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

B cooTBeTcTBUM € CHUCTEMHO-AECATEILHOCTHBIM IOJXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeAMeTa «XHUMHS» Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHWsl BBIJACICHBI CICAYIONIUME COCTABJISIONIME: OCO3HAHUE
00yYaIOIMUMHUCSI POCCHICKOW TPaXKTAHCKOWM HMJICHTHYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIPEACICHNIO; HAIMYNE MOTUBALIUU K
00y4YeHHMIO; TOTOBHOCTh M CHOCOOHOCTh OOYYaIOMIMXCS PYKOBOACTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWJIaMH M HOpPMaMH TIOBEJEHHUS, HaJW4uue
IPaBOCO3HAHUS, YKOJIOTHYECKON KYJIBTYPBI; CIIOCOOHOCTh CTaBUTh IIEJIM M CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yjibTaThl OCBOEHHUS MpeaAMeTa «XUMHUS» OTPaXKaIOT
c(hOpMHUPOBAHHOCTh OIBITA ITO3HABATEIIBHOM M TMPAKTUUYECKOW JCSATEIHbHOCTH
00yJaronuxcsi B MpoIecce peaim3aii 00pa3oBaTeIbHON EATeTLHOCTH.

JIuyHOCTHBIE pE3ydbTaThl OCBOEHUS TMpeaAMeTa «XUMHUS» OTPaXKaloT
c(hOpMUPOBAHHOCTh OIBITA IMO3HABATEILHOM M MPAKTUUYECKOW JIESITEIbHOCTH
oOydJaronuxcsi B MpoIlecce peanu3aiuu 00pa3oBaTeIbHON NESITEIbHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpaaIaHCKOro BOCIIUTAHMS

OCO3HaHMS 00YUYAIOIIMMHUCS CBOUX KOHCTUTYITMOHHBIX TIpaB U 00sI3aHHOCTEH,
YBOKECHUSI K 3aKOHY U IIPaBOIOPSJIKY;

NPEACTABICHUSI O COLMAIBHBIX HOpPMax MW MOpaBUiIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKOW JESATEIbHOCTH TIPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX M IMO3HABATENIBHBIX 3aJ1a4, BBITTOJTHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMUMATh M TPUHUMATh MOTHUBBI, HAMEpPEHHS, JIOTUKY H
apTyYMEHTBI IPYTUX MIPU aHAJIM3€ PA3IMNIHBIX BUIOB YUeOHOH AEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

[IEHHOCTHOI'O OTHOIIEHUSI K HWCTOPUYECKOMY M HAay4yHOMY HaCIEIUIO
OTCYECTBECHHON XMMUH,

YBOKEHHSI K TIPOIIECCY TBOpPYECTBA B 00JIACTH TEOPUU M IMPAKTUUYECKOTO
MPUJIOKEHUST XUMHU, OCO3HAHUSA TOTO, 4YTO JaHHBIE HAYKH €CThb pe3yJbTar
JUTATCIIGHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/la YYEHBIX U MIPAKTHUKOB;



MHTEpECAa M [03HABAaTEIbHBIX MOTHMBOB B IMOJYYEHUHM U MOCIEAYIOIIEM
aHaiau3e MHPOPMaLUU O MEPENOBBIX JTOCTUKEHUSAX COBPEMEHHOW OTEYECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOr0 TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUAMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJEHUE M IMOCTYIKH CBOUX TOBapHILEH C
NO3ULUKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUI
MOCTYIIKOB;

4) gopmMupoBaHNS KYJIbTYPbI 310POBbS:

NOHMMAaHUA [EHHOCTEH 370pOBOro U 0Oe30macHoro obpas3a KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOILEHHS K COOCTBEHHOMY (DH3MYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ileHusT TpaBuil O€30MacHOro OOpallleHuss C BEHIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOM IEATEIBHOCTH;

NOHUMAaHUs UEHHOCTH MPaBWJI HMHAWBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30macHOro MOBEACHUS B CUTYalIUAX, YTPOXKAIOIIKX 3JOPOBBIO U KU3HHU JIIOJICH;

OCO3HaHUS MOCHEACTBUA W HENPUATHS BPEAHBIX MPHUBBIUEK (YNOTpeOsieHus
AJIKOT0J1s5, HAPKOTUKOB, KypEHUs );

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEOBATEIbCKOM
NeSTEPHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOW W  JAPYIHMX BHJIAX
NEeATENbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE Y4YacTU€ B PEIICHUM MPAKTUYECKUX 3ajay
COIIMAJIbHON HANpaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K IPAKTUYECKOMY M3YUEHHIO MPo(deccruid pa3auyHoro ponaa, B TOM
YKCJIe HA OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYNY, JIIOASIM TPYyAa U Pe3yJibTaTaM TPYA0BOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HWHIMBHUIYAJIbHOW TpPAaEKTOPUU
oOpazoBanmsi, Oymymelr Mpodeccuu W peanu3alud COOCTBEHHBIX IKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCcTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKU LIENecO00pPa3HOro OTHOILIEHUS K MNPUPOAE KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa SKOJOTUYECKUX MPOoOieM, BIMSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLMATIBHON CPEMBL;



OCO3HAHUS HEOOXOJUMOCTH HCIIOJNIb30BAHUS JOCTIKEHUW XUMHH IS
pelIeHus BOIPOCOB PAlMOHAIBHOIO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHUS JACHUCTBUH, NPUHOCIIIUX BpEld OKpYXKarouen
IPUPOIHON Cpelie, YMEHHS MPOrHO3UPOBATH HEOJATONMPHUATHBIE HKOJIOTHYECKUE
MIOCJIEACTBUSA MPEANTPUHUMAEMBIX JEUCTBUM U IPEAOTBPALLATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTMYECKOTO MBIIIJICHUS, YKOJTOTUYECKON KYIbTYPHI,
OTbITa JEeSITEIbHOCTH AKOJIOTUYECKOMN HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCS UMM B IO3HABATEJIbHOM, KOMMYHUKAaTHUBHOM M COLUAAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSITH HWJEOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIIECTBEHHON NTPAKTUKH;

NOHUMAaHUSl cHeuUKA XUMUU KaK HayKd, OCO3HaHUs €€ poJu B
(GbOopMHUpPOBAHUU PALMOHATIBLHOTO HAYYHOT'O MBIIUIEHUS, CO3/IaHUU 1IEIOCTHOTO
peacTaBiIeHus] 00 OKpYXKaloleM MUpPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpobJieM COXpaHEHUSs
MPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAUMMOCTH XHMHUHM JUJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ T'yYMaHMCTUUYECKOM HAIIPAaBICHHOCTH W BaXXHOW pPOJIM B
CO3/JaHUM HOBOM 0a3bl MaTepUATbLHOM KYJIbTYPhl, B PEIICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSI UYEJIOBEYECTBA — CBHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMYECKOM 0€3011acCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECIIEYCHUU
YCJIIOBUM YCHENTHOTO TPYy/Ia U AKOJIOTHYECKH KOMMDOPTHON KU3HHU KAKJIOTO WICHA
o0miecTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BaTh
NoJlydyaeMble 3HAHUA JJIsl aHalu3a U OOBSICHEHUS SIBIICHUM OKPY’KalOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUYEHUS Ha
OCHOBE HAay4HbIX (AKTOB M UMEIOLIUXCS JIaHHBIX C 1EJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
petieHust mpo0JeM B peaabHbIX )KU3HCHHBIX CUTYalUsIX;

MHTEpEeCca K MO3HAHUIO, UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
CaMOOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM 1O XUMUH B
COOTBETCTBHH C )KU3HCHHBIMHU OTPEOHOCTIAMU;

UHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pa3iudHbIX chepax npodeccuoHanbHOM
JNEATETBbHOCTH.



METANPEAMETHBIE PE3YJIBTATBI

MertanpenmMeTHble pe3yJibTaThl OCBOEHUS MPOrpPaMMbl 0 XMMHUU Ha YPOBHE
CpenHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHHUS oOyyJarommxcs
MEXTUCIUTUTMHAPHBIC (MEXKIIPEAMETHBIE) OOICHAYYHBIE TOHSATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUUPUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepusi, BEIEeCTBO, SHEPIUs, SIBICHUE,
IPOIECC, CHCTEMa, HAyYHBIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCleIOBaHNE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U IPyTHE);

yHUBEpCcaJbHble yueOHbIE JEeHCTBUS (IIO3HABaTENbHbIE, KOMMYHUKAaTUBHBIC,

pEryJISITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue (byHKITMOHATBHON
IPaMOTHOCTH U COLIMATBLHON KOMITETEHIIUN 00YyUYaroIInXCs;
CIIOCOOHOCTD o0y4arommxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHBIC
JEUCTBHUS B IO3HABATEIBHON U COLMAIIBHON MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMA U  PETyJISTUBHBIMU
JICUCTBHUSIMU.

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIe HeiicTBUS

1) 6a30Bble JJOrHYecKue JAecTBUSI:

CaMOCTOSITeTbHO  (popMynupoBaTh U aKTyaJIM3UpPOBATH  MIPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh eI JESITCIbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUU HX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIIO0JIb30BaTh TMPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIILUICHUSA:
BBIJICTIATh XapaKTEPHBIC MPU3HAKU MOHSTUM U YCTAaHABIMBATh UX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIHE IMOHITHS JJIsI OOBSICHCHHUS OTJCIbHBIX (PAaKTOB U
SIBJICHU;

BHIOMpATh OCHOBAHUS M KPUTEPUU I KIacCUPUKAIIMKU BEIIECTB U
XUMHUYECKUX PEaAKIU;

YCTaHABJIWBATh NPUYUHHO-CJIEJACTBEHHBIE CBA3W MEXIY H3Yy4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXaAeHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, TIO
AQHAJIOTMH), BBISBISTH 3aKOHOMEPHOCTU M IPOTHBOPEUMS B PACCMATPUBAEMBIX
SIBJICHUSAX, (DOPMYJIHMPOBAThH BBIBOJIBI M 3aKIFOUCHUS,

MPUMEHATh B MPOLIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJICNIH, TPEOOPA30BHIBATE MOCIIBHBIC MPEACTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJ) DJJIEMEHTa, XUMHYecKas ¢opMmyJia, ypaBHCHHE XHUMHUYECKOM



peaKknuy — TMPU PEIICHWH Y4YeOHBIX TMO3HABATEIBHBIX M TMPAKTHYECKUX 3aj1ad,
IPUMEHSATh Ha3BaHHBIC MOJICIIBHBIC TIPEICTABIICHUS TSl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y9aeMbIX BEIICCTB M XUMUUYECKHUX PEAKITUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB M XUMHUYECKUX
peaKumii;

(GhopMyIMpOBATh MEJIN U 33/1a4l UCCIICTOBAHMS, HCTIOIb30BaTh IOCTABIICHHBIC
U CaMOCTOSATEIHHO C(OpMYIHMpPOBaHHBIE BOIMPOCHl B KA4YECTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKa3bIBACMBIX CYKJIECHUN;

BJAJI€Th HAaBBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YYCHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJI0M
mpoliecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3ynibTar, (popMyIupoBaTh
0000TIeHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJECIAHHON paboTe;

IpUOOpETaTh OMBIT YYEHWYECKOHW HCCIEIOBATENbCKOW U MPOEKTHOM
NESATETHPHOCTH, TPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEIICHUS TMPaKTUYECKUX 3a/1ad, NPUMEHEHUIO pPa3InYHBIX
METOJI0B IMO3HAHMSL.

3) pa6ora c nunpopmanueii:

OPHUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHHMKAX WHMopmarmu (HAydHO-
NOMyJIIpHAsT JIUTEpaTypa XUMHUYECKOTO COJCP)KAaHUs, CIIPAaBOYHBIC TIOCOOMS,
pecypcebl HTepHeTa), aHanmM3upoBaTh WHPOPMAIIMIO PA3IMYHBIX BUAOB U (HOpM
IIPE/ICTABIICHUSI, KPUTHUYIECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCT;

(GbopMyIHpOBaTh 3alpPOChl U MPUMEHATh PA3JIMYHBIE METOJIBI MPU TIOUCKE U
otbope wuHOpPMALUK, HEOOXOAWMOW JUIsI BBIMOJHEHHUS Y4YEOHBIX 3aj1ad
OIPEJECIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMalbHYI0  (GOpMy  MpEACTABICHUS
uHdopmaruu (cxembl, rpadvKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TIpH paboTe C
XUMUYECKON uH(OpMaIel: MPUMEHATh MEXIpeaMeTHbIe ((pusuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBHATYPBI, HOMEHKIATYPY;

HCIIO0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAITISITHOCTH.

KOMMyHI/IKaTI/IBHbIe YHuBEpCaJabHbIC yqeﬁnble HeﬁCTBHﬂZ



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TEMbI B X0/1€ AHaJIora W/1in
JUCKYCCHHU, BBICKA3bIBaTh UJIEU, (OPMYIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEBHO BBIIIOJIHEHUS ITPETIOKEHHON 3a1a4H;

BBICTYIIaTh C IIPE3CHTAIIMEH pPE3yJIbTaTOB IMO3HABATCIBHON JIESITCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYCCKOW PabOThI 10 MCCIICIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peaju3alui Y4eOHOTo MPOeKTa, U (OPMYJIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM IPOBEAEHHBIX HCCICAOBAaHUN MyTEM COTJIACOBAHMS IO3UIUN B
X0J1€ 00CYXAeHUS U 0OMEHAa MHCHUSIMU.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUA:

CaMOCTOSITENIFHO TUTAHUPOBATh M OCYIIECTBISATH CBOKO IO3HABATEIBHYIO
JeSTeNbHOCTD, Ompeenss e€ Iend W 3a7add, KOHTPOJIUPOBAaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIjIaracMplii aJrOPUTM JCUCTBUH TPH
BBIMIOJTHEHWH YYeOHBIX W HCCIIEAOBATEIbCKUX 3a7ad, BbIOMpaTh HamOolee
3¢ exTUBHBIN C€rMOCO0 WX peleHuss ¢ Y4ETOM TOJyYeHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHYCCKHUX PEAKITUSX;

OCYILIECTBJIATh CaMOKOHTPOJb AECATEIBHOCTM HAa OCHOBE CaMOaHalM3a M
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIe pe3ysIbTaThl OCBOEHUS MPOrpaMMbl MO0 XUMHH Ha YIIIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeIHEro oOLIero oOpa3oBaHUs BKIIOYAIOT cHelu(puyecKue
JUTsl y4eOHOTo mpeaMeTa « XUMUs» HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI ACHCTBUI
10 OCBOEHUIO, UHTEPIIPETAUU U MPeoOpa30BaHUIO 3HAHUM, BUJBI J1€ATEIbHOCTH
[0 TOJIY4YEHHIO HOBOTO 3HAHUS UM MPUMEHEHUIO 3HAHUW B PA3IMYHbIX YUEOHBIX
CUTYyalUsX, a TAK)KE B PEaJIbHbIX KU3HEHHBIX CUTyallUsIX, CBA3aHHBIX C XUMuel. B
IporpaMMe 110 XHMHUU NPEAMETHBIE pPEe3yJbTaThl IPEICTABICHBI 110 TIOJaM
V3Y4YCHHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHuyeckas XUMHUS»
OTPAKAOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUI: O MECT€ W 3HAYCHUH OPraHUYECKOM
XUMUHM B CHUCTEME ECTECTBEHHBIX HAYK M €€ poJihi B 00ECHEYEHUH YCTONYMBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJEM IKOJIOTHYECKON, SJHEPreTUUECKON U



MUIIEBON 0€30MMaCHOCTH, B PAa3BUTHUU MEIUIIMHBI, CO3JJaHUN HOBBIX MATEPHAIOB,
HOBBIX HMCTOYHUKOB SHEPIuu, B o0ecrieueHu PalMOHAIIBHOTO
IPUPOJIOIOIL30BaHus, B (OPMUPOBAHUU MHUPOBO33PECHUS U OOIICH KYJIbTYpHI
YelloBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310POBBIO ¥ IIPUPOIHOMN CPELE;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHITUS — XUMUYECKHUI 3JIEMEHT, aTOM, SIAPO U SJIECKTPOHHAS
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE U BO30YKIEHHOE
COCTOSIHMSI aToma, THOpuAW3anus AaTOMHBIX opOuTaned, HWOH, MOJIeKyJa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKENEeT, GQyHKIMOHATbHAS
TpyIma, paaudkal, CTPYKTypHbie (QopMyibl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHasT M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTUYECKAas), H30MEpPbl, TOMOJIOTUYECKUH psAJl, TOMOJIOTH, YIJIEBOJAOPOJbI,
KHCJIOPOJ- U a30TCOAEPKAIINE OPraHUYECKUE COCAUHEHHUSI, MOHOMED, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIUHEHHUS; TEOPUHM, 3aKOHBI
(mepuoanueckuii 3axkoH J[. M. MeHnneneeBa, Teopus CTPOECHHS OpPraHUYECKUX
BemecTB A. M. bytnepoBa, 3aK0OH COXpaHEHUSI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TpPEeBpalleHUs] DSHEPIHMH TP XUMUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3bIK XMMHUHM, MUPOBO33PEHUYECKUE 3HAHUs, JIEKALIUE B OCHOBE
MOHUMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUMN; MPE/ICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peakiui, TEPMOJUHAMUYECKHX W KUHETHYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs], O B3AUMHOM BJIMSIHUHA aTOMOB W T'PYIIl aTOMOB
B MOJIEKYJIaX (MHIYKTUBHBIM U Me30MepHBIN 3¢ dekThl, opueHTanTsl | u Il pona);
(akTOIOTHYECKUE CBENCHHUSI O CBOWCTBAX, COCTaBe, MOJYYCHHUH M O€30macHOM
WCIIOJB30BaHNN BAXXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTUYECKOU
NESTEIPHOCTH  YeJOBEeKa, OOLMX  HAyYHBIX  NPUHIMIAX  XUMHUYECKOTO
IPOU3BOJICTBA (HA TPUMEpPE MPOU3BOJICTBA METAHOJIA, TIepepadboTKu HeDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEPHBbIC MPU3HAKU TOHSATHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS MPU
ONMCaHUU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHHUII;

c(hOpMHPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY ISl COCTaBIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OpraHuYeCcKuX
BEILIECTB;

COCTaBJISITh YPABHEHHSI XUMHUUYECKHX PEAKIHN U PACKPBIBATh UX CYLIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKUU  TMOCPEICTBOM  COCTABJICHUS
AJIEKTPOHHOIO 0OanaHca O3TUX peakluil, peakiuil HOHHOro OOMeHa IyTEéM
COCTaBJICHHS X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



W3TOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHMYECKUX BEIIECTB JJISl UIUIIOCTpalUU
UX XUMUYECKOTO Y MPOCTPAHCTBEHHOTO CTPOEHUS,

c(hOpMUPOBAHHOCTh YMEHMI: YCTaHABIMBATH MPUHAIJICHKHOCTh H3YUECHHBIX
OpPraHMYECKHUX BEIIECTB II0 HMX COCTAaBY M CTPOCHHUID K ONPEIEIEHHOMY
KJIacCy/Tpynmne COeAMHEHWH, JaBaTh WM Ha3BaHUSA IO CHUCTEMaTHYECKOM
Homenknarype (IUPAC) u npuBOauTh TPUBHAIBHBIE Ha3BaHUS NJIs OTAEJIBHBIX
MpPEJACTABUTENIEN OPraHMYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, TIUIEPHUH,
STUJICHTIUKOIb, (EeHON, (OopManbIETHl, aleTaabJeru, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAIbMUTUHOBAS KUCIOTHI,
[JIMIUH, ajJaHuH, MallbTo3a, GPYKTO3a, aHWJIUH, TUBUHUJ, U3OIPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

c(OpMHPOBAHHOCTh YMEHUSA OMNPENENsATh BHUJ XWMHUYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHMSX (KOBAaJICHTHasT M MWOHHAs CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKEHHUSI TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. byTtiepoBa st 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ yYMEHUW  XapaKTepu3oBaTb  COCTaB, CTPOCHHUE,
busznyeckue M XUMUYECKHE CBOMCTBAa TUIMYHBIX MPEICTABUTENECH PpPa3IMUHbIX
KJIACCOB OPTaHUYECKUX BEMIECTB: aJKAHOB, IIMKIIOAIKAHOB, aJIKEHOB, AJIKAJUEHOB,
QJIKUHOB, apOMAaTUYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbJErHI0B, KETOHOB,
KapOOHOBBIX KHUCJIOT, MTPOCTHIX U CIOKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCJIOT, OEJIKOB, YyrJIeBOAOB (MOHO-, JU- W TOJHUCAXAPHUIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b  MEXKIY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHYECKUX PEaKIUHd C MCHOIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh Ha KOHKPETHBIX MpHUMEpax
XapaKkTep 3aBUCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUHN OT
KPaTHOCTU U TUMA KOBAJICHTHOU CBSI3U (G- U T-CBSI3M), B3AMMHOI'O BIIMSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHS XapaKT€pPU30BaTh UCTOUYHUKH YTIJIEBOJIOPOIHOTO
Ceipbs (He(pTh, TPUPOAHBIA Ta3, VYrojib), CIOCOOBI €ro TNepepadOTKu W
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MEPEepadOTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMI O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUSI — HAOJIOJCHUH, U3MEPEHUHU, MOJIETMPOBAHUH, YKCIIEPUMEHTE
(pealbHOM U MBICIICHHOM) U YMEHHUS TPUMEHSTH 3TH 3HAHUS;

c(hopMUPOBAHHOCTh yYMEHUSI MPUMEHSITh OCHOBHBIE oreparuu
MBICIIUTENILHON JESATENbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IleHue,



CHUCTEMAaTHU3AIUIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — ISl M3YUYEHUS
CBOWCTB BEILIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH B3aUMOCBSI3h XUMUYECKUX 3HAHUN C
NOHATUSIMU WU TPEACTABICHUSMU JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oyiee OCO3HAHHOTO TOHUMAaHUS CYIIHOCTH MAaTepUaJbHOTO EIUHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYEeCKON XUMHM JJisl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUHYIO MPUPO/TY;

c(OpMHPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUETHI MO XHUMHUYECKUM
dbopMynam ¥ ypaBHEHHSIM XUMHUYECKUX PEAKIMI C MCIOJb30BaHUEM (DHU3UUIECKUX
BEIUYMH (Macca, O0BEM Tra30B, KOJMYECTBO BELIECTBA), XapPaAKTEPU3YIOIIHUX
BEILIECTBA C KOJWUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
dbopMyBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX DSJIEMEHTOB,
IPOAYKTaM CrOpaHusl, IIIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: MIPOTHO3UPOBATh, aHATU3UPOBATh U OLICHUBATH
C TO3UUMKA  DKOJOTUYECKOM  O€30ImacHOCTH  MOCHEACTBUS ~ OBITOBOM U
IPOU3BOJICTBEHHOM JIEATETLHOCTH YEJOBEKa, CBA3aHHOM ¢ TmepepadoTKoM
BEILIECTB, UCTOJIb30BATh MOJYYEHHbIE 3HAHUS ISl IPUHATUS TPAMOTHBIX PEIICHUN
npo0JieM B CUTYyaIlUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHUMN: CaMOCTOSITENIbHO TJIAHUPOBATH M TMPOBOIMTH
XUMHUUYECKUN DJKCIEPUMEHT (MOJYyYEHHE M U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJOPOJOB pA3JIMUHBIX KJIACCOB U
KHCJIOPOJICOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIIEPUMEHTAIBHBIX
3alad MO PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIOJEHUEM IPABUII
0e3omacHOro OOpameHusi ¢ BemeCTBaMU H J1a0OpPaTOPHBIM 00OpPYJAOBaHUEM,
dbopMynHpoBaTh IIENh HWCCIACAOBAHHS, NPEACTABISATh B Ppa3iudHoil  (opme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OI[EHUBATh UX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTb YMEHUM:

coOMI0/IaTh TIPaBHJIA YKOJIOTHYECKHU IIEIeCO00pa3HOTO TOBEACHUS B OBITY |
TPYAOBOM JNIESITEIIBHOCTH B IIEISAX COXPAHEHHUSI CBOETO 3/I0POBBS, OKpYKarouien
IPUPOIHOM CPEIbl U TOCTUKEHHUS €€ YCTOUUMBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTb TOKCHYECKOTO JACHCTBUS Ha KUBBIE OpPraHU3MBI
OIPEICTEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs cMbICH mTokazatess [1/1K;

aHaJIM3UPOBATh 11€7eCO000pPa3HOCTh MPUMEHEHUSI OPraHWYECKUX BEIIECTB B
IPOMBIIIVIEHHOCTH U B OBITY C TOYKHU 3PEHHUS COOTHOUIECHUS! PUCK-TT0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHHI: OCYIICCTBIATH II€JIECHANIPABICHHBIA TMOUCK
XUMHUYECKON MHPOpMALINU B pa3IMYHBIX UCTOYHUKAX (HAy4YHAs U yU4eOHO-HayuUHast
JUTEpATypa, CpercTBa MaccoBoil nHpopmanuu, IHTEpHET U Apyrue), KpUTUIECKU
aHAIM3MPOBATh XMMUYECKYI0 HHOpMaIMIo, epepadbaThiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHUH C ITOCTABJIICHHON YUeOHOM 3amaueii.



11 KJIACC

[IpenmeTtHbie pe3ynbTaThl OCBOCHHUSI Kypca «OOIIass u HeopraHudeckas
XUMUSD) OTPAKAIOT:

c(OpMHPOBAHHOCTh TPEJICTABICHUN: O MaTepuaJbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBIICHUM MHPUPOIABI, O MECTE W 3HAYEHUHU
XUMUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJih B 00ECHEYEHUH YCTONYMBOTO
pa3BUTHUSI, B pEUIEHUU MPOOJEeM SKOJOTHYECKON, DHEPreTUYeCKON M MHUILECBOU
0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JAHUM HOBBIX MAaTEpPHAJIOB, HOBBIX
MCTOYHUKOB SHEPIrUH, B OOECIEYCHHUH PAIMOHAIBHOTO MPUPOJIOIOIB30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS M OONIEH KyJIbTYpbl 4YeJOBEKa, a TaKke
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHMS K CBOEMY 3J0POBBIO M MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIIAE MOHATHS — XUMHYECKHH DJJEMEHT, aToM, SApO aroma,
U30TOIBI, AJIEKTPOHHASI 000JI0YKaA aToma, s-, p-, d-aToMHbIe OpOUTAN, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aTOMa, THUOpUIIM3AIMs aTOMHBIX OpOUTAJIeH, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULATEINBHOCTh, CTENEHb  OKHUCJIECHUS,
XUMUYECKass CBs3b (KOBaJICHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJOPOJIHAS),
KpUCTAJUIMYECKass peLIETKAa, XUMHUYECKas peakius, pacTBOpP, DJIECKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJIUTUYECKAST JMCCOLMALUSA, CTEINEHb JUCCOLMALINM,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIh, TEMIOBOM 3(deKT
XUMHUYECKON peaklni, CKOPOCTh XUMUUYECKOW PEAKIINU, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpUS DIEKTPOJIUTHUYECKON TUCCOLMALNM, TNEPUOIHYECKUN
3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUsI MAaCChl BELIECTB, 3AKOH COXPAHEHUS U
MPEBPALIEHUS] SHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTABa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJIMUECKUHN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHWs, JIeKAIMEe B OCHOBE I[OHUMAHUS
INPUYUHHOCTA W CHCTEMHOCTHM  XUMHYECKUX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA AaTOMHOM, WOHHO-MOJICKYJISIPHOM M
HAJIMOJICKYJIIPHOM  YPOBHSX; IMPEACTaBICHUS O MEXaHU3Max XUMHUUYECKUX
peakuui, TEPMOAUHAMUYECKUX M  KHHETUYECKUX 3aKOHOMEPHOCTAX  HMX
MIPOTEKAHUs, O XMMHYECKOM PaBHOBECUHU, PACTBOPAX M AUCIEPCHBIX CHCTEMAX;
(aKkTOIOTrMYECKHE CBEICHHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHHMH M O€30macHOM
UCIOJIb30BAaHUU BAXKHEHIIMX HEOPraHMYECKUX BEIECTB B OBITY U MPAKTUUYECKOMN
NESATEIPHOCTH  YeJOBEeKa, OONMX  HAyYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUMN: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHaBIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITUSA IPU
ONMCAHUN HEOPTaHMYECKUX BEILIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHUS HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY MJIs
cocTaBieHUs: (OpPMYJ BEIIECTB M  yPAaBHEHUN  XMUMHYECKUX  PEaKLUH,
cucteMatuyeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI ONPEACIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHMSIX, BUJ XMMHUYECKOW CBSI3U (KOBaJECHTHA,
UOHHAs, METaJUIMyecKas, BOJOpPOJAHAs), THUI KPUCTAIUIMYECKOW pemeTKr
KOHKPETHOT'O BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCUMOCTH CBOICTB BEUIECTB OT
BUJda XMMHYECKOM CBSI3M W THUNA KPUCTALNIMYECKOH peIETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOpPMUPOBAHHOCTh ~ YMEHHMI:  KiIaccu(UUUPOBATh:  HEOPraHMUYECKUE
BELIECTBA 10 UX COCTaBY, XUMUUYECKHE PEAKIIUHU MO Pa3INYHBIM pU3HAKaM (YU CITy
U COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY 3(D(eKTy peakuuH, U3MEHEHHIO
CTENEHEH OKHUCIICHHUS] BJIEMEHTOB, OOpAaTMMOCTH, YYAaCTHIO KaTajau3aropa U
JpPYTHE); CAMOCTOATEIbHO BHIOMpATh OCHOBAHUS M KPUTEPUU IS KilacCU(UKALUU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHUS PACKPbIBATh CMBICI MEPUOINYECKOro 3akoHa J1.
N. MenneneeBa v IEMOHCTPUPOBATh €T0 CUCTEMATUZUPYIOLTYIO, 00BICHUTEILHYIO
U IPOTHOCTHYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHHUM: XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOIOB
[lepnomnueckont  cucrembl  JI.MI.  MenneneeBa,  uCHONB3ysS  MOHATHSA
«QHEPreTUYEeCKUEe YPOBHU», «IHEPreTUYECKUE IMOAYPOBHU», «S-, p-, d-aTOMHbBIE
opbuTanM», «OCHOBHOE M BO30YKIEHHOE HIHEPreTUUYECKUE COCTOSIHUS aTOMay;
OOBACHSITh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUYECKUX 3JEMEHTOB U HX
COCIMHEHUW TI0 mnepuomaM W rpynnaMm Ilepuoguueckoin cucremsl [, .
MenpneneeBa, BaJ€HTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JJIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHME  CBOMCTBA  BEUIECTB  PA3JIMYHBIX  KJIAcCOB,  IMOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSA3M MEKIYy HEOPraHMYECKMMM BELIECTBAMH C
IIOMOIIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

c(OPMHPOBAHHOCTh YMEHHUS PACKpPBIBATh  CYIIHOCTb: OKHCJIHTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOIO OanaHca
ATUX pEakUuid; peakuuid HOHHOIO OOMEHa MHYTEM COCTABJICHHUS UX MOJHBIX U
COKpPAalIEHHBIX  HOHHBIX  yPAaBHEHMM;  peaKkud  TUIPOJIN3a;  peaKUuui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS );



cOPMUPOBAHHOCTh YMEHHSA OOBACHATH 3aKOHOMEPHOCTHM MPOTEKaHUs
XUMHYECKUX PEaKUUi C y4€TOM UX IHEPreTHUECKHUX XapaKTePUCTHK, XapaKTep
U3MEHEHHUSI CKOPOCTHM XHMHUYECKOH pEaKIMH B 3aBHCHUMOCTH OT pPa3IHYHbIX
(bakTOpoB, a TaKXKe XapakTep CMEUICHUS XUMUYECKOTO PAaBHOBECHSI TIO]T BIUSIHUEM
BHEIIHUX Bo3aencTBuil (mpunHiun Jle [larensbe);

chOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHMUYECKHE PEaKIIHH,
JeXalie B OCHOBE IMPOMBIIIICHHOTO TMOJYYEHUS CEPHOM KHUCIIOTHI, aMMHaKa,
oOlIye Hay4dHble MPUHLIMIBI XUMUYECKUX MPOU3BOJICTB; I€JI€CO00Pa3HOCTh
IPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIICHHOCTH U B OBITY C TOYKH
3peHUsI COOTHOIICHHSI PUCK-TIOJIB3a;

c(OpMHPOBAHHOCTh BJAJICHUS CUCTEMOM 3HAHMM O METOJAaX HAy4YHOTO
NO3HAHUS SIBICHUH NOpUPOJbl — HAOIIOJEHUE, H3MEpPEHUE, MOJEIMPOBAHMUE,
AKCTIEPUMEHT (PEaTbHBIA W MBICIECHHBIN ), HCTIOIh3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHsI IPUMEHATH 3TH 3HAHUS TPU SKCIIEPUMEHTAIEHOM UCCIIEIOBAHUH BEIIECTB
U 11 OOBSICHEHUS XHMHUYECKUX SIBIICHUN, HMMEIOIUX MECTO B MPHUPOJIE,
IPAaKTUYECKOH eATeIbHOCTH YeJI0BEKa U B OBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISTH B3aUMOCBSI3b XMMHUYECKUX 3HAHUH C
MOHATUSAMU WM TIPEJCTABICHUSIMH JPYTUX ©CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oJiee 0CO3HAHHOTO MOHMMAHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
MOHSTUNA «MaccoBasi JIOJISl BEIIECTBA B PACTBOPE» U «MOJIAPHAS KOHLIEHTPALIUS;
Macchl BElIeCTBa WM 00bEMA Ta3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIOBOrO 3 dexra
peakiuu; 3Ha4€HUs BOJOPOJHOIO IOKa3aTelsi pacTBOPOB KHUCIOT M IIeNoued ¢
MU3BECTHOM CTEMEHBIO TUCCOLMAIMU; Macchl (00bEMa, KOMMYECTBa BEIIECTBA)
NPOAYKTa PEaKIfH, €CIM OJHO W3 MCXOJHBIX BEIIECTB JaHO B BHJIE PAacTBOpa C
onpeneaéHHOM MaccOBOM /0Jeil pacTBOPEHHOTO BEIIECTBA WIIM JAaHO B M30BITKE
(MMeeT TpHMECH); TOJU BBIXOAA MPOAYKTa pPEAKIHH; OOBEMHBIX OTHOIICHHIA
ra3os;

c(OpMHPOBAHHOCTh YMEHUMN: CAMOCTOSITENIbHO IJIAHUPOBATH M MPOBOAMTH
XUMUYECKUA  DKCIEpUMEHT  (NIPOBEJACHHE  peakluuid  HMOHHOrO0  OOMEHa,
MOJITBEPK/ICHUE KaueCTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIECTB, OMPECICHNE
CpeIbl PacTBOPOB BEIIECTB C TOMOIMIBI0 HMHIWKATOPOB, H3yUYEHUE BIUSHUSA
pa3nMyHBIX  (PAKTOPOB HA CKOPOCTb XHMHUYECKOM  pEaKIuu, pEIICHHUE
OKCIIEPUMEHTANBHBIX 3a7a4 1o Temam «Metammey u  «Hemertamney) ¢
coOJII0/IEHHEM MpaBUII 0€30acCHOr0 OOpalleHHs C BEUIECTBAMU U JaOOPATOPHBIM
obopynoBanueM, (GOpPMYyJIHpPOBATH 1€JIb  HUCCIAEAOBAHUS, TMPEACTaBISATh B
paznuyHOil dopMe pe3ysbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH MX
JIOCTOBEPHOCTb;



c(hOpMHPOBAHHOCTh YMEHUH: COOJIOIaTh MTPaBUJIa TTOJIb30BAHUS XHMHUYECKOM
nocyo W JabopaTopHbIM 00OpyAOBaHHMEM, OOpallleHUs] C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, AKOJOTHYECKH I1E€JIECO00pa3HOTO TOBEACHUS B OBITY U TPYIOBOMH
NEATEIIbHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPY Karollel MPUPOIHON
cpeabl UM JIOCTHMIKEHHUS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA JKUBBIC OPTaHU3MbI ONMpPEACTIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMMas cMmbIici nmokazarens [1JK;

c(hOpMHPOBAHHOCTh YMEHHIA: OCYIICCTBIATH IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(POpMAILINK B pa3IMUHBIX UCTOYHUKAX (Hay4Hasl U y4eOHO-Hay4dHast
JUTEpATypa, CpecTBa MaccoBoil nHopmanuu, IHTepHET U Jpyrue), KpUTUIECKU
aHATM3UPOBATh XMMUYECKYIO0 HH(OpPMAIMIO, epepadaThiBaTh €€ U MCIOIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uudgpossbie)
Kontpoabubie | [IpakTuueckne
n/n NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pa3znen 1. TeopeTnueckne 0CHOBBI OPraHUYECKOH XUMUH
[IpenmeT oprannueckon xumuu. Teopus
1.1 v . OI;HI/IH op FaHUYECKUX COE I/IHeHHfFI) A.M 8 buommorexa LOK
' P P A o https://m.eds00.ru/d69df650
byrneposa
Wroro no pazneny 8
Paznea 2. YrieBoaopoanbl
21 [IpenenbHbIE yIiIeBOAOPOALI — AJIKAHBL, 5 bubmmoreka [JOK
' UAKJIOAJIKAHBI https://m.edsoo.ru/d69df650
27 HenpenenbHble yrieBogopo/Ibl: aKEHBI, 14 1 bub6mmoreka [IOK
' AJIKAJIMCHBI, aJIKUHEI https://m.edsoo.ru/d69df650
bu6mmorexa [IOK
2.3 ApoMaTtudeckue yrieBoJopo ape 8
POMATHHCCKUE YTIICBONOPOIILI (apeHEI) https://m.edso0.ru/d69d{650
54 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOJIOB U UX 4 bub6mmorexa [IOK
' nepepaboTKa https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 ["anoreHnpon3BoHbIE YTIEBOJOPOIO 4 1
JIOTCHIPOMIBOLHBIC YTJICBOAOPONOB https://m.edso0.ru/d69d{650
Wroro no pazneny 35
Pasnen 3. Kuciaopoacoaep:xaniue oprannieckue coeJuHeHust
3.1 Crouptsl. DeHon 11 | bubmuorexa [JOK




https://m.edso0.ru/d69df650

Kap60HI/IJ'ILHBIC COCOMHCHUA . alIbACTUbBI U

3.2 keToHbl. KapOoHOBbIe KHCIOTHI. ClIOKHBIE 21 bubmmorexa [TOK
https://m.edso0.ru/d69d{650
a¢upsl. Kupbl
bubmuorexa [JOK
33 9
YTIeBORH https://m.edso0.ru/d69d{650
Hroro no paszueny 41
Pa3nea 4. Asorcoagepkanue opraHn4ecKue coeJHHeHH
4.1 AMHHBI. AMUHOKHCIIOTHL. benku 12 bubmmorexa [IOK
https://m.edso0.ru/d69d{650
Hroro no pasgeny 12
Pa3znen S. BoicokomoJieKyJIIpHbIE COeIMHECHUS
5.1 BpicOKkOMONEKYIISPHBIE COEAUHEHUS 6 bubmorexa HOK
' P 8 https://m.eds00.ru/d69df650
Wroro no paszueny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102




11 KJIACC

KosmnuecTBo yacos JJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeEM uudgpoBbie
Ne ni/m P Kontpoabnsie | IIpakTnyeckue (b )
NMPOrpamMMbl Beero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
bubnunorexa LIOK
1.1 u [lepuoanueckas cucTeMa XUMHYECKUX 9
https://m.edsoo.ru/2dd5724
anemeHToB JI. 1. Menneneena
12 Ctpoenue BemiectBa. MHOT0OOpasue 1 | bubnuorexa [JOK
' BCIIIECCTB https://m.edsoo.ru/2dd5724
bubmuorexa [JOK
1.3 X 19 1 3
HMHTHACCIHE peaiii https://m.edsoo.ru/2dd57124
Hroro no paszneny 39
Pa3pnen 2. Heopranmueckass XumMust
b K
2.1 Hemetannsl 31 1 3 nommorexa O
https://m.edsoo.ru/2dd57f24
2.2 MeTtanisl 23 1 2 bubmorexa LOK
https://m.edsoo.ru/2dd57f24
Hroro no pasneny 54
Pa3gen 3. XuMusa u :Ku3Hb
31 MeToabl MO3HAHUS B XUMUU. XUMUS U 9 bubnuorexa [JOK
’ JKU3HDb https://m.edsoo.ru/2dd57124
Hroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne DJIeKTpOHHbIe N (poBbIE
Tema ypoka Koutpoasbnbie | IlpakTnyeckue
n/n Bceero o0pa3oBaTesIbHbIE PeCypChl
padoThI padoThI
[IpenmeT u 3HaUEHUE OPraHUYECKON
bu6mmoreka [IOK
1 XUMHH, TIPEJICTABICHHE 0 MHOT000pa3uu 1
. https://m.edsoo.ru/3686¢6f5
OpPraHUYECKUX COCTMHEHHIM
DIEKTPOHHOE CTPOEHUE aTOMa yIJiepoaa
) (OCHOBHOE W BO30YKJIEHHOE COCTOSTHUS). | bu6nmoreka [JOK
BaneHTHbIE BO3MOKXHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriepoaa
XuMHUYECKasi CBSI3b B OPraHHMUECKUX
3 coeuHeHUsIX. MeXaHn3Mbl 00pa30BaHHUS | bu6nuoreka [JOK
KOBQJICHTHOH CBSI3H, CIIOCOOBI pa3pbiBa https://m.edsoo.ru/8d39{5¢8
CBA3EH
4 Teopust cTpoeHUsI OpraHUYECKUX | bubnuoreka [IOK
coenquuenuit A. M. bytneposa https://m.edso0.ru/9e595¢cb8
Bunsl uzomepun: cTpykTypHas,
5 MPOCTPAHCTBEHHAS. DJICKTPOHHBIC 1 bu6nmoreka [JOK
3¢ (}HEeKTH B MOJIEKYJIaX OPTaHUIECKUX https://m.eds00.ru/b0e61661
COCIMHEHUN
IIpencraBnenue o KnaccUPpUKALMU U
p ¢ bu6mmoreka [IOK
6 CUCTEMaTHUYeCcKasi HOMEHKIaTypa 1
https://m.edsoo.ru/c212dd21
(IUPAC) opranndeckux BeIIeCTB
. Knaccudukanus peakuuii B | bubnuoreka [JOK

OpFaHquCKOﬁ XHUMHNHU

https://m.edsoo.ru/ba5706aa




Cucremarusanus U 0000IeHNE 3HAHUN

bubmuorexa [JOK

8
0 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHH psJl, o01Ias
9 ¢dbopMyIia, HOMEHKIIaTypa U U30Mepus, bu6nmoreka [JOK
3IIEKTPOHHOE W MTPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHHE MOJIEKYJI
10 dOU3UYECKUE U XUMUYECKHUE CBOMCTBA bubmuotexa [JOK
aJIKaHOB https://m.edsoo.ru/3137711¢
HaxoxneHnne aakaHoB B IIPUPOJIC.
11 CriocoOBbI ITOAYyYEHHS U IT II)/IMpeHeHI/Ie bubmorexa [IOK
y p https://m.edsoo.ru/259b0a5b
aJIKaHOB
[uxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa U U30MEpHUs,
but6mmorexa [IOK
12 0COOEHHOCTHU CTPOCHUS U XUMHUYECKUX
o https://m.edsoo.ru/156730d2
CBOWCTB, CITIOCOOBI MOTyUSHHS U
MIPUMEHEHHE
Pemenne pacy€THbIX 3a1a4 HA
oTpeieNieHue MOJIEKYJIAPHOU (popMyIIbI
13 OpPraHMYeCKOro BEIIECTBa MO MACCOBBIM bubmuorexa [JOK
JIOJIIM aTOMOB AJIEMEHTOB, BXOISIINX B https://m.edsoo.ru/bf84d8eb
ero coctaB. CucremMaTu3anus u
000011IeHNEe 3HAHNUH 10 TEME
AJKEHBI: TOMOJIOTHYECKUH psifl, 001Ias
opMyJia, HOMEHKJIaTypa, SJIEKTPOHHOE
14 I(fl'[p OZT ;HCTBGHHOG ZE ;eHHe ’ bubmorexa HOK
pocTp p https://m.edsoo.ru/273b0ale
MoJieKyJl. CTpyKTypHasi U UC-TPaHC-
M30MepUs aJIKEHOB
15 duznveckre 1 XUMUYSCKHEe CBOMCTBA but6mmorekxa [IOK




ankeHoB. [IpaBuiio MapkoBHuKOBa

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

CriocoOslI MoNTy4eHus: ¥ IPUMEHEHUE

bubmuorexa [JOK

16
aJIKEHOB https://m.edso0.ru/665dc058
[Tpaktryeckas padora Ne 1 o Teme
" bu6nuorexa LIOK
17 [Tonydenue sTuIEHA U U3YYEHUE €T0
e https://m.edsoo.ru/0941eed8
CBOICTB
Pemenne pacu€THbIX 33124 HA
18 oTnpeIeTICHUE MOJICKYJIAPHON (OPMYJIBI bubmmorera [IOK
ped yip pMY https://m.edso00.ru/e9ea9921
OpPraHMYECKOI0 BEIIECTBA
AJKaJIMeHBL: COTIPSKEHHBIE,
bu6mmoreka [IOK
19 U30JIMPOBAHHBIC, KyMYJIMPOBAaHHBIE.
https://m.edso0.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS
20 XHUMHUYECKUE CBOMCTBA COMPSIKEHHBIX bu6nuoreka [IOK
JIVUECHOB https://m.edsoo.ru/e561253d
21 CrniocoObl osTyueHus 1 IpUMEHEHNE bubmmorexa [IOK
aJIKaJuECHOB https://m.edsoo.ru/1aa81660
AJKUHBL: TOMOJIOTHUECKUN psijI, o01as
2 dhopmysa, HOMEHKIIATYpa, YIEKTPOHHOE bu6nmoreka [JOK
U IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68bbccdc
MOJIEKYJI, (pr3uvecKre CBOHCTBA
. bubmuorexa [JOK
23 XUMHYECKUE CBOMCTBA AJIKUHOB
https://m.edsoo0.ru/23493a93
24 KauecTBeHHBIE peakli HA TPOMHYIO bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/7blc48da
25 CriocoOslI MONTy4eHus: ¥ IPUMEHEHHE bu6nuoreka [IOK
AJIKUHOB https://m.edsoo.ru/a6fYalea
N bubmuorexa [JOK
26 Pemrenue 3agad: pacy€Tsl 0 ypaBHEHUIO

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




XUMHYECKOU pcaknuu

CI/ICTeMaTI/I3aL[I/IH )51 0606II_ICHI/IC 3HAHUI

27
o TeMe
ApeHbI: TOMOJIOTHUECKHIA psijI, 001as
OopMyJia, HOMEHKJIaTypa. DJIEeKTPOHHOE
Gopayra, P P Bubmmoreka IJOK
28 U IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
https://m.edso0.ru/a92a7094
O€H30I1a U TONIyOJa, NX (U3NIECKHE
CBOMCTBA
29 XUMHUECKHE CBOMCTBA aPEHOB: PEAKIIUU bubnuoreka [IOK
3aMELIECHUA https://m.edsoo.ru/a44alae4
XHUMHUUYECKUE CBOMCTBA APEHOB: PEAKLIUU
bu6mmoreka [IOK
30 MPUCOEINHEHMSI, OKUCIICHHE TOMOJIOTOB
https://m.edsoo.ru/a44alae4
OeHsona
31 Oco0eHHOCTH XUMHUYECKUX CBOWCTB bu6nmoreka [JOK
CcTUpOIa https://m.edsoo.ru/d5018a54
Pemenue pacu€THbIX 3324 Ha
32 oTmpeIeTICHUE MOJICKYJIAPHON (OPMYIIBI Bubnmorera [IOK
P yip PMY https://m.edsoo.ru/53461a2c
OpPraHUYECKOI0 BEIIeCTBa
1 CriocoObl MoTy4YeHus: U TPUMEHEHUE bu6nuoreka [JOK
apeHoB https://m.edsoo.ru/6£717d09
34 ['eneTnueckas cBsA3b MEKIY
Pa3IMYHBIMU KJ1acCaMU yTI€BOAOPOIOB
Pacuérbl 10 ypaBHEHUSAM XUMUYECKHUX
35 peakuuii. CucreMaruzanus u
000011IeH1E 3HAHUA I10 TEME
36 [Tpupoansriii ra3. [lomyTHeie HEPTIHBIC

ra3bl




KaMeHHBIH yroib U NpoayKThI €T0

bubmuorexa [JOK

37
nepepadboTKu https://m.eds00.ru/69b3398b
Hedtp 1 ctocoOw1 €€ mepepaboTku.
38 [TpnMeHeHrEe TPOIYKTOB IIEPEPAOOTKHU bubmorexa LOK
p poy pep https://m.edsoo.ru/21f9de78
He(dTH
19 ['eneTnveckas CBsI3b MEXKIY
Pa3IMYHBIMH KJIaCCaMU yTJIEBOJAOPOIOB
["anoreHonpon3BoOHEIE YTIEBOIOPOIOB:
40 3JeK OHH(I:G v oeHHe'y CaKINU ’ bubmmorera [IOK
P P ' P https://m.edso0.ru/82b4d759
3aMelleHus rajJoreHa
JlelicTBHe 1IeI0YeH Ha
41 rajoreHnpou3BoiHbIE. B3anmoneiicTBue
JUTaJIOr€HAIKAaHOB ¢ MAarHUEM U IIUHKOM
4 CucremaTu3anus u 00001IeHHEe 3HAHUN bu6nmoreka [JOK
1o pazzeiny "YrieBoaopoas” https://m.edsoo.ru/20e8922
43 Kontpoinbhas paboTa o teme bu6nmoreka [JOK
"VYraeBomoposr" https://m.edso0o.ru/95¢9¢298
[IpenenbHbIe OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH psia, o01as hopMmya,
44 CTPOEHUE MOJIEK JI; HA30ME 1/1;1(1) o bubmmorera [IOK
P Vb Y, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa, KIaccupHuKaIus,
(bu3UYecKre CBONCTBA
45 XUMHYECKUE CBOMCTBA MPEIEIIbHBIX bu6nmoreka [JOK
OJHOAQTOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObI TOTyYeHUs U IPUMEHEHNE bu6nmoreka [JOK
OZTHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
47 [IpocTeie 3¢upbl: HOMEHKIIATypa U bu6nmoreka [JOK

M30MepHsi, 0OCOOCHHOCTH (PU3NIECKUX U

https://m.edsoo.ru/c2c¢788b2




XUMHUYECKHX CBOMCTB

MHoroaToMHEIE CIIMPTHI:

bubmuorexa [IOK
48 STUJICHTJIMKOJIb U TJIMLEPUH, UX
N https://m.edsoo.ru/ee4d84aa
¢buznyeckrue U XUMUYEeCKUE CBONCTBA
49 CriocoOsl MoTy4eHus: U IpUMEHEHUe bu6nmoreka [JOK
MHOI'0OATOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
DeHOJI: CTPOEHUE MOJIEKYJIBI,
. bu6nmoreka [JOK
50 busnueckue cBoicTBa. TOKCUYIHOCTH
https://m.edsoo.ru/2ce72618
¢denona
bu6moreka [IOK
51 XuMHYECKUEe CBOMCTBA PpeHona
¢ https://m.edso0.ru/037ca5{9
5 CriocoOBlI MOJTy4eHUsT U IPUMEHEHUE bu6nuoreka [JOK
¢benona https://m.edsoo.ru/c77ddf4c
IIpakTnueckas padora Ne 2. Pemenue
bu6mmoreka [IOK
53 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
" " https://m.edsoo.ru/fd0ced09
CrupThl 1 PeHOITBI
54 CucremaTu3anus u 00001IeHIEe 3HAHUN bu6nmoreka [JOK
0 TeMe https://m.edsoo.ru/1810cb9b
AnbIerubpl ¥ KETOHBI: 3JIEKTPOHHOE
55 CTpOeHHE KapOOHUIILHOU TPYTIIIHL; bu6nmoreka [JOK
TOMOJIOTHYECKHE PSIJIBI, 00TIast https://m.edsoo.ru/b139beaa
dbopMyIa, n3oMepus 1 HOMEHKIIATypa
56 AnbIeTHIBI U KETOHBL: (PU3NICCKUE bu6nuoreka [IOK
CBOWCTBA; PEAKLUU PUCOCTUHEHUS https://m.edsoo.ru/c887425¢
57 Peakiiun oxkucieHNs U KAYECTBEHHBIE bubnuorexa [JOK
peaKuuu anpaerua0B U KETOHOB https://m.edsoo.ru/a393baa9
b K
58 CriocoOslI MONTy4eHuUs albIeTHI0B U nomorexa [0

https://m.edsoo.ru/520d1c51




KCTOHOB

OI[HOOCHOBHBIC MMpECaACIIbHBIC

bubmuorexa [IOK
59 KapOOHOBBIE KHCIIOTHI, 0COOEHHOCTH
https://m.edsoo.ru/fecOb113
CTPOEHHS UX MOJIEKYI
60 W3omepust 1 HOMEHKIIATypa KapOOHOBBIX bu6nmoreka [JOK
KHCJIOT, UX (pU3MUeCKHe CBOMCTBA https://m.edsoo.ru/700cc87b
61 XUMHUYECKUE CBOMCTBA MPEACTBHBIX bu6mmoreka [IOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
OcobeHHOCTH CBOWCTB MYpPaBbUHON
62 KHCITOTEL. MHOTOOOpa3ue KapOOHOBBIX Bubnmorexa [IOK
' P P https://m.edsoo.ru/bb3 1be71
KHUCJIOT
Oco0eHHOCTH CBOMCTB: HEMPEACIbHBIX U
apoMaTHYeCKHX KapOOHOBBIX,
63 MKapOOHOBBIX, THAPOKCUKAPOOHOBBIX Bubmmorera [IOK
ANKED > TP P https://m.eds00.ru/83a08773
KkucJoT. [IpencraBuTenu BRICIITHX
KapOOHOBBIX KUCIIOT
64 [ToHsTHE O TPOU3BOAHBIX KAPOOHOBBIX bubnuorexa LIOK
KHUCIIOT https://m.edsoo.ru/0d162d9d
65 CriocoObl MoTy4YeHus: U TPUMEHEHUE bu6nuoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7¢065¢9d
Cnoxxnble 3()Upbl: TOMOJIOTUYECKUN Psifl,
66 obmas ¢o f/{) Jlija u30Mepus 1 ’ bubmmorexa LOK
B pMYId, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DU3NUECKUE U XUMUYECKHUE CBOMCTBA bu6mmorekxa [IOK
a¢upoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4: 1O
68 YPaBHEHUIO XUMUYECKOM peaKlUM, Ha

OIIpEJIEIIEHUE MOJIEKYJIAPHON (POPMYIIbI




OpraHn4YeCKOro BCUICCTBa

[TpakTuyeckas padora Ne 3. Pemenue
HKCHEPUMEHTAJIbHBIX 3374 110 TEME

bu6mmoreka [IOK

69
"Kap6onoBbie kuciaotsl. ClioKHBIE https://m.edso0.ru/486671fb
s¢upst"

70 XKupsl: ctpoenue, pusnueckue u bubnuorexa [IOK
XUMHUYECKHE CBOICTBA (TUAPOIIN3) https://m.edsoo.ru/al9c5b98
Oco0eHHOCTH CBOWMCTB JKHUPOB,

71 COJICpIKAIIUX OCTATKHA HEIPEACIbHBIX bubmorexa [IOK

ACPAAIl Pt https://m.edsoo.ru/b0331922
KHUPHBIX KUCTOT. JKUpHI B IPUPOE
MBpi1a KaK COJIM BBICIIUX KapOOHOBBIX

7 KHUCJIOT, X Moroniee aercteue. [lonarue bubmuorexa [JOK
0 CUHTETUUYECKUX MOIOUIUX CPEICTBAX https://m.edsoo.ru/3¢566565
(CMO)

['eneTnveckas CBsI3b yTieBOJOPOIOB U
73 KHCIIOpOicoAepkKa IZX 0 raHHI:IeCKHx bubmmorera [IOK
p prrat P https://m.eds00.1u/56790¢96
BEILIECTB

74 Pacuérel no ypaBHEHUSIM XUMUYECKHUX
peaxkuuii

75 CucremaTu3zanus 1 0000ICHUE 3HAHUI bubnmuorexa [JOK
0 TeEME https://m.edsoo.ru/f8eaf2eb
OO01mas XxapakTepucTUKa YIriieBOJIOB U

76 Knaccn(bmlza I/Ifip JIEBO zB (MOHO-, 1 bubmmorexa LOK

T A da https://m.eds00.ru/7a9693al
Y TIOJIUCAXAPHUJIBI)

77 Monocaxapuasl: GU3HUECKHE CBOMCTBA bu6nmoreka [JOK
U HaXOXKIEHUE B IIPUPOLIE https://m.edsoo.ru/b4bdda2d

73 [IpuMeHeHue riroKo3bl, €€ 3HAUCHUE B bu6nmoreka [JOK

KU3HCACATCIbHOCTH OpraHnu3mMa

https://m.edsoo.ru/5e¢61122d




I[I/ICaXapI/II[HZ caxapo3a, MaJIbTO3a U

but6mmoreka [IOK

79 nakTo3a. HaxoxaeHnue B mpupoje u
A PP https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHUE TUCaXapHJIOB
ITonmucaxapuasl: CTpOeHUE
80 MaK OMOJII;K i q):II;quCKHe " bubmorexa OK
p Yo . https://m.edsoo.ru/72a04508
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
bubnuorexa [JOK
81 [TonsiTHe 06 NCKYCCTBEHHBIX BOJIOKHAX
https://m.eds00.1u/6216e766
Pemenne pacyeTHsIX 3a71a4 Ha
82 onpeJieJICHUE A0JIU BbIX0Oa IPOAYKTa Bubmmorera [IOK
pel g 71d Tpoty https://m.edsoo.ru/7fde47ef
peaKI OT TEOPETUYECKH BO3MOKHOTO
23 Cuctemartu3zanus 1 000011IeHEe 3HAHUN bubnuoreka [JOK
o pasneiy https://m.edsoo.ru/08d4364c
KonTponbhas pabota o Teme
84 "Kucnopoacoaeprkaliye opraHndecKue Bubmaorexa ITOK
P " P P https://m.edsoo.ru/42c6678¢
COCTMHECHUS
AMWUHBL: KITaccupUKaImsi, CTPOCHUE
bubmuoreka [JOK
85 MOJIeKYJI, 001mas popmyiia, nsomepus,
N https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U (PU3HUYECKUE CBOMCTBA
26 XUMHUYECKHE CBOMCTBA aT(paTHIESCKIX bu6nuoreka [IOK
aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOCHUE aHWJINHA,
87 0COOCHHOCTH XUMUYECKUX CBOMCTB bubmmorexa LOK
https://m.edsoo.ru/39¢d21f1
aHWJINHA
28 Crioco0slI MoNTy4eHus: U IpUMEHEHUe bu6nmoreka [JOK
anpaTHIECKUX aMUHOB https://m.edsoo.ru/eal38763
29 AMMHOKHCIIOTBI: HOMEHKJIATypa U bu6nmoreka [JOK

nuzomepusl, pusnueckue CBOMCTBA.

https://m.edsoo.ru/d1773e80




OTI[GJ'IBHHG npeacTaBUTCIIU Q-

AMUHOKHCIIOT
XUMUYECKHE CBOWCTBA aMUHOKHCIIOT, UX
but6mmorekxa [IOK
90 OuoI0rnuYecKoe 3Ha4YeHHe aMUHOKHUCIIOT.
https://m.edsoo.ru/77df705a
CuHTE3 ¥ THIPOJIU3 TIENTHIOB
91 benku kak npupoHbIe TOTUMEPSI; bu6nuorexa LIOK
CTPYKTYpPBI O€JIKOB https://m.edso0.1u/429¢9899
. bubnmoreka [JOK
92 XUMHYECKHEe CBONCTBA OEIKOB 1
https://m.eds00.ru/6237306d
A3oTcoaepkanime reTepolrKInIecKue
93 COGI[I/IHGHEI}I H K.IIGI/IH(I))BLIG KHCJIOTHI: bubmorexa HOK
Y ’ https://m.edsoo.ru/521d1431
COCTaB, CTPOEHHE U OMOJOTHYECKAs POJIb
[Tpaktuyeckas pabora Ne 4. Pemenue
94 AKCIIEPUMEHTANBHBIX 3a7a4 10 TEME bu6mmoreka [JOK
"A3zoTconepxanue OpraHun4ecKue https://m.edsoo.ru/8e3¢02d1
coeTMHEeHUS "
[IpakTuueckas padbora Ne 5. Pemenue
95 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6nuoreka [JOK
"Pacnio3zHaBaHnEe OpraHMUYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHun"
KonTponbhas pabota o teme
96 " A3zoTcoaepyKalire opranndeckKmue Bubmorexa ITOK
p" P https://m.edsoo.ru/ce561bc7
COETMHEHUS
OcCHOBHbIE TOHATUSL XUMHU
97 BBICOKOMOJICKYJIIPHBIX COSIMHEHUN 1 bu6mmoreka [JOK
METOABI UX CHHTE3a —IIOJIMMEPU3ALINAS U https://m.edsoo.ru/7aa63ebd
MOJIMKOHICH AU
98 ILtactmaccsl. Y Tunuzanus u bubmuorexa [JOK




nepepaboTKa IIacTUKa

https://m.edsoo.ru/82242e0f

DnacToMepsl: HATypalbHbINA

bubmuorexa [JOK

99 1
CHHTETUYECKHE Kayuyku. Pe3una https://m.edsoo.ru/246103ec
Bonokna: HaTypasibHbIE,
bubmuorexa [JOK
100 HMCKYCCTBEHHBIE, CHHTETUUECKHUE. 1
https://m.edso0.1u/5963a601
[TonmuMmepsl cenalIbHOTO Ha3HAYEHUS
[IpakTuueckas padora Ne 6. Pemenue
bubnuorexa [JOK
101 JKCIEPUMEHTAIBHBIX 3a/Ja4 110 TEME 1
" " https://m.edsoo.ru/3aebd77a
PacrioznaBaHue miactMacc 1 BOJIOKOH
O06o0mIeHrne U cucTeMaTU3alus
bu6mmoreka [IOK
102 MU3Y4YEHHOI'0 MaTepuasa 110 TeMe 1
" " https://m.edsoo.ru/6a22ble8
BricoKkOMONEKYIISIpHBIE COETMHEHMUS
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne uudposbie
Tema ypoxka Koutposabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN | bu6mmoteka [IOK
aneMeHT. M30Torbl https://m.edsoo.ru/59¢c112¢ee
) CrtpoeHue 31eKTpOHHBIX 000JI0YEK aTOMOB, | bubnunoreka LIOK
KBAaHTOBEIE YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMu4eckux 1eMeHTOB (s-, | bu6mmorexa [IOK
p-, d-, f-3emMeHnTHI) https://m.edsoo.ru/61294af9
4 PacnpeneneHue 3J1€KTPOHOB 110 aTOMHBIM | bubnnorexa [JOK
opOuTaIsIM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOHPUTYpaLlUd aTOMOB
P duryp " bubnuorexa [JOK
5 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
https://m.eds00.ru/8149e¢846
COCTOSIHUU
6 DIIeKTPOHHBIE KOHPUTYpPALIUUA HOHOB. | bubnmnoreka [JOK
DIIEKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
IIepnonnueckuii 3axoH u [lepuoguueckas
. CHCTEMa XUMHUYECKUX 31eMeHToB JI. M. | bu6mmorexa [IOK
Menpeneesa, CBsI3b C COBPEMEHHOM Te€OpHeH https://m.edso0.ru/16957c01
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
g XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU | bubnmoreka [JOK
IPOCTBIX U CJIOKHBIX BEIIECTB I10 IpyIIaM U https://m.edsoo.ru/f8468927
rnepuoaam
9 CucremaTtu3zanus 1 0000IICHIE 3HAHUN TI0 1 bubnuorexa [JOK




TEMC

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

Bunpr xumMnueckoii cBI3U. MexaHu3MBbI
00pa3oBaHuUsl KOBAJICHTHOM CBSI3H.

bubnuoreka [JOK

10
Bonopoanas cBsizb. MexMOIEKyIIpHbIE https://m.edsoo.ru/5a8072af
B3aUMOJICHCTBUA
BaneHTHOCTD 1 BaJIeHTHBIE BO3MOKXHOCTH
11 aToMOB. CBS3b JIEKTPOHHOM CTPYKTYPHI bubmorera [TOK
' P PYKTYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubmunoreka IIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemecTBa MOJIEKYJIIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHHUsI. THIbl bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
14 [TonsiTHE O TUCTIEPCHBIX CHUCTEMAX. bubnmoreka [JOK
[IpencraBnenne 0 KOJTIOMAHBIX PACTBOPAX https://m.edsoo.ru/da2c70e4
HctunHbIE pacTBOPHI: HACKHIIICHHBIE U
15 HEHACHIIICHHBIE, PACTBOPUMOCTH bubmorexa [IOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
16 CriocoObI BeIpaKEeHUST KOHIICHTPAITUU bu6mmoteka [IOK
pacTBOPOB https://m.edsoo.ru/328e653a
Pemienue 3aaau ¢ uCnonb30BaHUEM MTOHATUI
17 ""MaccoBast 107151 paCTBOPEHHOTO BelecTra" bubmorexa [TOK
., P P . ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAs] KOHLEHTPALMS
13 Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 CuctemaTtuzanusi ¥ 00001IeHNEe 3HAHUH 110 bubmuoreka [JOK

TEMEC

https://m.edsoo.ru/8d2c6a3a




Kontponsnas padora no temam "Crpoenue
atoma. [lepuoguueckuii 3aK0oH u

butmmoreka [JOK
20 [Tepronnueckasi cuicTeMa XUMHYECKHUX
"o https://m.edsoo.ru/70a60aa4
anementoB J[. 1. Menneneesa", "Crpoenue
BerecTBa. MHOrooOpasue BemecTs"
Knaccupukanuss XuMU4eCKUX peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
21 3aKOH COXpaHEHUs1 MacChl BELIECTB; 3aKOH bubmmorexa [OK
P ’ https://m.edsoo.ru/6335¢dd2
COXpAHEHHUs U MPEBPALICHUS YHEPTUU IPU
XUMUYECKHUX PEaKIUIX
” TeruoBbie 3 HEKTH XUMUYECKUX PEaKILIUH. bubmuoreka [IOK
TepmMoXuMHUUYECKUE YPaBHEHHUS https://m.edsoo.ru/d1db86da
3 Brruucnenus no ypaBHEHUSIM XUMHYECKUX bubnunoreka [IOK
peaKkuui U TEPMOXUMUYECKUM YPaBHEHUAM https://m.edsoo.ru/87b13954
CKopocTh XMMHMUYECKOHN peaklnu, €€
24 3aBUCHUMOCTH OT Pa3JIMYHBIX (PAaKTOPOB.
Kartanu3 u karanuzaropsl
25 ['oMoreHHbIe ¥ reTeporeHHbIe PeaKun
[IpakTtuyeckas padota Ne 1 o teme "Bnusinue
26 a3JIMYHBIX (DAKTOPOB HA CKOPOCTH bubmmorexa [TOK
P . P " P https://m.edsoo.ru/1facaldl
XUMUYECKON peakLuu
7 OO6paTtumble 1 HEOOpPATUMBbIE PEAKIINU. bubnmoreka [JOK
XUMHUYECKOE paBHOBECUE https://m.edsoo0.ru/30952{9b
[TpakTrueckast pabora Ne 2 o teme "Bnusinue
28 a3JIMYHBIX (DAaKTOPOB Ha MOJIOKEHUE bbmmorexa LOK
p p " https://m.edsoo.ru/3bf34el7
XMMHUYECKOI'0 PAaBHOBECHS
”9 DnekTponuTrueckas auccoruanus. CuiabHbIe bubnmnorexka [JOK

U cnadble A1eKTponuThl. CTeneHb

https://m.edsoo.ru/5f766bdf




Jucconuanmm

HNonnoe npousseaenue Boasl. Cpena BOAHBIX

bubmmorexa [JOK

30 acTBOPOB. Bomopoaueiii mokazarens (pH
P P AOPOA (PH) https://m.edsoo.ru/3966ca89
pacTBopa
31 I'maponus coneit. Peakiuu, nmpoTekaroye B bubnuoreka [JOK
pacTBOpax NEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTuueckas pad6ora Ne 3 o Teme
32 "XUMHUUYECKHUE PEAKIINU B PACTBOPAX bubmorexa LOK
”p p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOIUTOB
13 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. bubnmnorexka [JOK
Baxueime oKUCINTEIN U BOCCTAHOBUTEIN https://m.edso0.ru/56226060
14 MeTo/ 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnuorexa [JOK
OaylaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILECTB buGnnorexa LIOK
p p p p B https://m.eds00.1u/93fb97d2
36 Pemenue 3amau pa3IuUHbBIX THIIOB bubnnorexa LIOK
asp https://m.edsoo.ru/5a859d16
37 Pemenue 3amad pa3IuvHbBIX THIIOB bubmmorexa LOK
atp https://m.edsoo.ru/5afa265d
13 CucremaTtu3zanus u 0000IIeHHE 3HAHUN TIO bubnuorexa [JOK
teme "XuMHUEeCKHUEe peakiuun" https://m.edsoo.ru/c161eb85
19 KonTponbHas pabota no teme "Xumuieckue bubnuorexa [JOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxxenue HemetawioB B [lepuoanueckoii
40 CHUCTEME XUMHUYECKHUX 3yemeHToB [, . bubmuorexa [JOK

MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMOB. ®U3HNYECKHUE CBOMCTBA HEMETAIIIOB

https://m.edsoo.ru/8ca2dcad




41 Annotponusi HeMeTaJUIoB (Ha npumepe bubnmnorexa [JOK
KHCIIOpOJa, cepbl, hocdopa u yrieposa) https://m.edsoo.ru/ef92c¢91¢c
4 Bonopon: nonydenue, pusndeckue u bubnmoreka [JOK
XMMHYECKHE CBOMCTBA. [ Uapub https://m.edsoo.ru/0aa8f613
["anoreHsl: HAXOXKACHHUE B IPUPOJIE, CIOCOODI
butmmoreka [IOK
43 MOJIy4eHusl, (PU3NYECKUe U XUMUYECKUE
: https://m.edsoo.ru/4e223795
CBOMCTBA
l'anorenoBonopoasl. Baxuerimme
44 KHCJIOPOJICOIEPKALUE COEAUHEHUS brbamorexa LOK
p P https://m.edso0.ru/6b3255¢6
rajoreHoB
JlaGopaTopHbIe U IPOMBIIIUIEHHBIE CIIOCOOBI
bu6nuoreka [IOK
45 MOJTy4eHUs rajoreHoB. [Ipumenenune
N https://m.edsoo.ru/6971aca4
TaJIOr€HOB U UX COCTUHEHUI
IIpakTryeckas pabota Ne 4. Pemenue
bu6nmoreka [IOK
46 SKCTIEPUMEHTAIIBHBIX 33/1a4 [0 TEME
" " https://m.edsoo.ru/8b26fecd
l"anorensr
Kucnopon: mabopatopHbIe ¥ IPOMBIIIICHHBIE
47 CIIOCOOBI IONTyYeHUs!, PUINICCKUE U bubnmnorexka [HOK
xumuyeckue cpoiictBa. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
KHCJIOpPOJIa U 030HA
bu6nuoreka [IOK
48 Okcubl ¥ IEPOKCUIBI
A P A https://m.edsoo.ru/5c8816a0
49 Pemenue 3amad pa3auUHBIX THIIOB bubnnorexa LIOK
P https://m.edsoo.ru/2b6d8b4b
Cepa: HaXOXJIEeHUE B PUPOJIE, CIIOCOOBI
P bHp bu6nmoreka [IOK
50 nojiyueHusi, Gu3NYeCcKrue U XUMUYECKHUe
: https://m.edsoo.ru/46afael6
CBOMCTBA
51 CepoBoaopo, cyabhuabl bubmuorexa [JOK




https://m.edso00.1ru/7¢875999

KHCJ’IOpOI{CO)ICp)KaH_II/IC COCAUHCHUA CCPBI.

butmmoreka [JOK

52
Oco0eHHOCTH CBOWCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
[IpakTuyeckas pabora Ne 5. Pemenue
53 SKCIIEpHUMEHTAJILHBIX 3a11a4 1Mo TeMe "Cepa u bubnnorexa LIOK
N P " P https://m.edsoo.ru/0afb05e4
e€ coeTMHeHUS
A3OT: HaX0XkJIeHHE B IPUPO/IE, CTIOCOOBI
54 MOJIy4eHusl, (GU3NYECKUEe U XUMUYECKUE Bubmmorexa [IOK
E] ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMMAK, HUTPUJIbI
55 Kucnoponconepxaiue coenMHeHUs a3oTa. bubnmoreka [IOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHue a30Ta ¥ €ro COEJMHEHUN. bubnmoreka [IOK
A3oTHBIC yn0OpeHus https://m.edsoo0.ru/129£5059
docdop: HAXOKAECHUE B IPUPOJIE, CITOCOOBI
dop PP bubmmorexa [JOK
57 NoNy4eHus, PU3NIECKUE U XUMUIECKHUE
° https://m.edsoo.ru/9a6b43ec
cBoricTtBa. Dochuas u hochun
58 Oxcunsl pocdopa, hochopconepxkaine bubmmoreka [IOK
KkucsoThl. Comu hochOpHON KHCIOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue pocdopa u ero coeTMHEHHIA. bubmmoreka [JOK
®dochopHbie y1oOpeHUs https://m.edsoo.ru/a218070a
[IpakTtruueckas padota Ne 6. Pemienue
" bubnnorexa HOK
60 SKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe "A30T U
" https://m.edsoo.ru/8175ac3f
docdop u UxX coeTMHCHUS
Yraepoa: HaX0XKJIEHUE B IPUPOJIEL,
61 annof OIIHbBIE MO,HI/I(I)I/IK&L[EI/I'I)(I)I/IBI/I‘-ICCKI/IC Hu buGnnorexa LIOK
p ’ ’ https://m.edsoo.ru/l1eb19f9¢
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
bubnmnoreka [JOK
62 Oxcup yrnepona(Il), okeun yrnepona(IV), 1

https://m.edsoo.ru/dba58adf




YTroJibHAA KUCJIOTa U e€ colun

63 Pemenue 3a1a4 pa3auyHbIX TUTIOB bubmmorexa [TOK
A&t P https://m.eds00.1u/6029b609
KpeMmHuii: Haxox/1eHHne B IPUPOJIE, CTIOCOOBI
P PP bubmuorexa [JOK
64 nosyueHusi, GU3NYECKue U XUMUIECKHUE
: https://m.edsoo.ru/143558ab
CBOMCTBA
65 Oxcun kpemuusi(I1V), kpeMHueBas KucioTa, bubnmoreka [JOK
CUJIAKATHI https://m.edsoo.ru/3170e7bl
. butmmoreka [IOK
[IpuMeHeHne KpeMHUS U €ro COeIMHEHUIA.
66 CrtexJi0, €ro nojgy4eHue, BUbl CTEKIa bltps: Jm.cdsoo.nu B fedac
’ y » BUAL https://m.edsoo.ru/5823cefb
67 Pemrenue 3aga4u pa3nuyHBIX THIIOB bubmorexa HOK
lad p https://m.edsoo.ru/b624{801
68 CuctemaTtuzanus 1 00001eHNEe 3HAHHUH 110 bubnmnorexa [JOK
teme "Hemeramanr" https://m.edsoo.ru/6e864db5
bu6mmorexa [IOK
69 KonTponpaas padora o teme "Hemeramisr"
HITPOJIbHA paboTa O TeM METALIE https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJabTaToOB KOHTPOJIIBHON padoThI, bubmumoreka [IOK
KOPPEKIIHS OMIHOOK https://m.edsoo.ru/2b7¢9510
[Tonoxenne Meramnos B Ileproanyeckon
71 CUCTEME XUMUYECKUX DJIEMEHTOB. bubnmnorexa HOK
Oco0EHHOCTH CTPOCHUS DJIEKTPOHHBIX https://m.eds00.1ru/9839c16¢
000J109€K aTOMOB METAJIIOB
7 OO6mue Gpu3nuecKue CBOMCTBA METAIIOB. bubnuorexa [JOK
[IpumeHeHne MeTaIoB B OBITY M TEXHUKE https://m.edsoo.ru/51dac9d3
bub OK
73 CmuaBel MetaiioB. Koppo3ust meTasnioB nosmoreka [
https://m.edsoo.ru/42b872¢3
74 Pemenue 3aga4 pa3auyHbIX TUIIOB bu6nmmoreka [IOK




https://m.edsoo.ru/e3de37b6

DIEKTPOXUMHUYECKHUH psijl HANPSKEHU I

bubmmorexa [JOK
75 MeTaoB. O61mue crnocoObl MOTyYEHUS
https://m.edsoo.ru/94eb377a
METaJJIOB
OO01mas xapakTepucTrKa MeTayuioB [A-rpymisl
[lepuoauyueckoit CUCTEMbI XUMHUYECKHUX
76 37eMeHTOB. HaTpuii u Kanui: nojgy4eHue, bubnmnoreka [JOK
duznyecKre 1 XUMHUIECKUE CBOWCTBRA, https://m.edsoo.ru/e12¢26b3
MIPUMEHEHHE MPOCTHIX BELIECTB U UX
COEeIUHEHNN
OOwras xapakrepucTika Metamios ITA-
rpynnsl [lepuoandeckoit cucTeMbl
77 XUMHYECKHUX JIEMEHTOB. Maruuii v KaJIbIIHi: bubmmorexa [JOK
NoJy4YeHne, PU3NUeCcKrue 1 XHMUIECKIe https://m.edsoo.ru/7c3e49c0
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COeMUHEHUN
N N bubmmorexa [JOK
78 KécTkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS
https://m.edsoo.ru/c74bfae9
79 AnoMMHUI: oTydeHue, Gpusnyeckue u bubnnorexa HOK
XMMHYECKHE CBONCTBA, MPUMEHEHHUE https://m.edsoo0.ru/0e79b266
AMpoTepHbIe cBOHCTBA OKCHIA U TUIPOKCHA
but6mmoreka [{OK
80 AJTOMUHHUS, THIPOKCOKOMIUIEKCHI aJTFOMUHMS,
https://m.edsoo.ru/5d12d318
WX MIPUMEHECHHE
81 Pemenue 3a1a4 pa3auyHbIX TUIIOB
[Ipaktruueckas padota Ne 7. Pemenue
bu6mmorexa [IOK
82 SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
" " https://m.edsoo.ru/27a4af43
Mertasibl TJIaBHBIX TOATPYTII
83 OO6m1as xapakTepUCTUKa METAJNIOB TOOOYHBIX bubnuorexa [JOK




noarpynn (b-rpynmn) I[lepuoanyeckoii
CHCTEMbI XMMUYECKUX 3JIEMEHTOB

https://m.edso0.1u/610d7431

dusnyeckre ¥ XUMUUECKHE CBOICTBA XpoMma u

bubnuoreka [JOK

84 .
€ro COCIMHEHUN, UX IPUMEHEHUE https://m.edsoo.ru/991 1bef3
Baxueiiime coeiMHEHNs] MapraHIa.
butmmoreka [IOK
85 ITepmaHraHat kanus, €ro OKUCIUTEIbHbBIE
. https://m.eds00.ru/039d69¢8
CBOMCTBA
®dusnueckre 1 XUMUIECKUE CBOIMCTRA kele3a
86 U ero coenudeHuii. [lonyuenne u npuMeHeHEe bubmorexa LHOK
’ y P https://m.edsoo.ru/1b7{8741
CILJIaBOB KeJie3a
%7 ®du3nvecKue U XMMUYECKUE CBOMCTBA MEIU U bubnuorexa [JOK
€€ COeIMHEHUH, X TPUMEHEHUE https://m.edsoo.ru/2bc0f954
dusnueckue 1 XUMHUUECKUE CBOMCTBA LIMHKA U
N bubmuorexa [JOK
88 €ro COeAMHEHUH, UX IPUMEHEHHE.
https://m.edsoo.ru/b1f2beal
'1ApOKCOKOMIIEKCHI IIMHKA
[Ipaktruueckas padota Ne 8. Pemenue
butmmoreka [JOK
89 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
Mertainbl TOOOYHBIX TOATPYIT
bu6mmoreka [IOK
90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
https://m.edsoo.ru/a8b83d83
91 O06o0011IeHHe U CUCTeMAaTH3aIHs U3YICHHOTO bubnmnorexka [HOK
MaTepuaia rno teme "Mertamibl" https://m.edsoo.ru/e91£e975
bubnuorexa [JOK
92 KonTponbHast padora o teme "MeTamisr" 1
https://m.edsoo.ru/83f63ea3
93 AmnHanu3s pe3yJabTaToB KOHTPOJIBHOM paboTHl, bubaunoreka IIOK
KOPpEKIIHS OIHUOO0K https://m.edsoo.ru/9ebff2fd
94 Posb xumun B 00ecTieueHuN YCTOMYUBOTO bubnuorexa [JOK

Pa3BUTHA YCJIOBCUCCTBA. IlonsTue o HAayYHBIX

https://m.edso0.ru/080fe1 {0




METOAdaX UCCICAOBAaHUA BCILICCTB

Hay‘-IHBIC MMPUHIMUIIBI OpTaHu3alun
XUMHYECCKOI'0 IIpOMU3BOJACTBA.

bubnuoreka [JOK

95 1
[TpompITuIeHHBIE CTTOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIESCTB
96 XUMHYECKOE 3arps3HEHUE OKPYIKAIOIICH 1 bubnmnoreka [JOK
Cpelbl U €r0 MOCHEACTBUSA https://m.edsoo.ru/9f11bf51
97 XHMUS U 310pOBbE YeNOBeKa. JIekapCcTBEHHBIE | bubnmoreka [IOK
cpencrtaa https://m.edsoo.ru/a6552721
98 Xumus nuiiy. Poias XuMun B o0ecrieueHUH 1 bubmuorexa [JOK
MHUIEBON OE30IMaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeruueckue u napproMepHbie CpeaCTBa. 1 bu6muoreka [IOK
beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTELCTBE. BakHelue
100 CTPOUTEIbHBIE U KOHCTPYKITMOHHBIE 1 bubmorexa HOK
P pyxt https://m.eds00.ru/61e69003
MaTepuabl
101 XUMHS B CEIBCKOM X03s1licTBE. Opranndeckue | bubnmoreka [JOK
Y MUHEpaJbHbIC yI00pEHUS https://m.edsoo.ru/fd39587d
102 CuctemaTtuzanusi ¥ 00001eHNEe 3HAHHUM 110 | bubmuorexa [JOK

TEME

https://m.edsoo.ru/db979¢70

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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MPOBEPSIEMBIE HA EI'D I1IO XUMWU TPEBOBAHUSI K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHET O OBIIET'O OBPA3OBAHUS

Kon
NPoBePsAEMOro
TpeOOBaHMSI

IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3y/JbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbLHOM IPOrPaMMBbI CPeIHEro 00111ero
oOpa3oBaHus

1

Bnagenue cucteMol XUMHYECKUX 3HAHUM, KOTOPask BKJIIOYACT:

1.1

OCHOBOIIOJIAral0IINE TOHATUS (XMMUYECKMHM DJIEMEHT, aTOM, W30TOIIbI,
AJIEKTPOHHAsI 000JI0YKa aToma, S-, p-, d-3JIEKTPOHHBIE OpOUTATU aTOMOB,
OCHOBHOE M BO30YXJEHHOE COCTOSIHME aToMa, HOH, MOJIEKYJIa,
BaJICHTHOCT, ANIEKTPOOTPHUIATENBHOCTD, CTETEHb OKHCJICHUS,
XUMHUYECKasi CBs3b (O- W T-CBA3b, KpATHBIE CBSI3U), THOpUAM3ALUSL
aTOMHBIX OpOWTanell, KpUCTAIJIMYecKas peleETKa, MOJb, MOJISIpHAs
Macca, MOJSIpHBIH 00BEM, MOJSpHAs KOHLEHTpALMs, pPacTBOPHI
(MCTUHHBIE, IUCHEPCHBIE CUCTEMBI), KPHCTAJUIOTHAPATHI, YIJIEPOIHBIN
ckeneT, (yHKIMOHAJIbHAs TIpyMNIa, PaguKal, H30MEpbl, CTPYKTypHas
dopmyna,  uzomepus  (CTpyKTypHas,  TreomeTpuyeckas  (uuc-,
TPaHCU30MEpHsI), TOMOJIOTHYECKUH psJl, TOMOJOIH, YIJIEBOAOPOABI,
KHCJIOPO/- U a30TCOJAEpKAle COCIMHEHUs,, OMOJIOTUYECKH aKTHBHbIC
BellecTBa (yriaeBObl, JKUPbI, OCNIKN), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJIIPHBIE COCTUHEHUS!, KPEKUHT, pUGOPMHHT, THITHI
XUMHUYECKHX peaKiil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, 3K30- U
HHJIOTEPMHUUYECKUE, PEaKIMd MOHHOTO OOMEHAa, TOMO- U T'€TEepPOreHHbIC,
oOpaTuMble U HEOOpAaTUMBIE), PACTBOP, DJIEKTPOIUTHI, HEIIEKTPOIMTHI,
IEKTPOIIUTUYECKAST JTUCCOLUAIUS, CTENEHb TUCCOLMAINN, OKUCIUTED,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHYECKOW peakiu,

XUMUYECKOE PAaBHOBECHE)

TCOpHUU U 3aKOHBIL (TGOpI/IH XUMHUYCCKOTO CTPOCHUA OPraHUYCCKUX
BCIICCTB AM. BYTJ'IepOBa, TCOpUA BHGKTpOJII/ITH‘{eCKOﬁ JAucconuaiuu,

[Mepnoguueckuii 3akon J[.M. MeHnneneeBa, 3aKOH COXpaHEHHUS MAacChl),

1.2 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUI SI3bIK XHMHH, MHUPOBO33PEHUYECKUE
3HAHMS, JIEKALIMEe B OCHOBE NOHMMAHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBICHMH, COBPEMEHHBIE TPEJCTABICHUS O CTPOEHUU
BELIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

13 IIPEICTaBICHUS 0 MEXaHU3Max XUMHYECKUX peakuui,

TEPMOAUHAMHNYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX ux




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(dakToNIOTHYECKHE CBEICHHUS O CBOWMCTBAaX, COCTaBe, NOIYyYCHUH W
0e30MacHOM  HCIOJIb30BAaHUU  BAXKHEHIIMX  HEOPraHWYECKUX U
OPTraHWYECKHX BEHIECTB B OBITY M TNPAKTHYECKON JEATETbHOCTH

YCJIOBEKa

1.5

O6H_[I/Ie HAaYYHBIC MPUHIUIIBI XUMHUYCCKOTI0 IMPONU3BOACTBA (Ha IMpUMEPeC
IMPOU3BOACTBA CCpHOfI KHUCJIOTBI, aMMHaKa, MCTaHOJIa, nepepa60TI<H

HeTH)

CdopMupoBaHHOCTH YMEHHI BBISBIISATH:

2.1

XapaKkTepHble TMPU3HAKK U  B3aUMOCBA3b H3YYEHHBIX IIOHATHUH,
IPUMEHSATh COOTBETCTBYIOLUME MOHSTHUS IMPU OMHCAHUM CTPOCHUS U

CBOMCTB HCOPraHUYCCKHUX U OPraHNYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBS3b XMMHUUYECKMX 3HAHUM C MOHITHIMH H NpeaACTaBICHUAMUA
APYyrux npeamMeToB IJisd 0osee OCO3HAHHOIO IIOHMMAHHS H OOBICHEHUS

CYHIHOCTHU MAaTCpHUAJIBHOIO CAUMHCTBA MHUPa

C(I)OpMPIpOBaHHOCTB YMCHUA UCIIOJIb30BATh:

3.1

HAaMMEHOBAHMS XMMHUYECKMX COCIUHCHUM MCKAYHAPOAHOTO COO3a
TeopeTquCKOﬁ u HpHKHaﬂHOﬁ XUMHU W TpPHUBUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCANIUXCA K H3YUCHHBIM KJIaCCaM OpPTraHUYCCKUX U

HEOPraHUYECKUX COCIMHEHUN

3.2

XUMHUYECKYI0 CHMBOJIHMKY JJisi COCTaBJI€HUS (DOpMYT HEOPraHUYECKUX
BEUIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJETHBIX) (OpMYJI OpraHUUECKUX BEIIECTB

CdopmMupoBaHHOCTH YMEHHS KJIACCU(DUIIUPOBATE:

4.1

HCOPraHMYCCKUC BCLICCTBA, CAMOCTOATCIIBHO BBIGI/IpaTB OCHOBaHUA H

KPUTEPHU TS KITACCU(PUKAIIMN U3ydaeMbIX XUMUYECKHX 00BEKTOB

4.2

OPraHn4cCKUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHHA H

KPUTEPUU JUIs KITacCU(PUKAIIK U3y4aeMbIX XMMUYECKUX OObEKTOB

4.3

MO Pa3MYHBIM TpPU3HAKaM (YHCIY M COCTaBYy pearupyrollydX BeIIeCTB,
TeroBoMy 3(pQeKTy peakimu, W3MEHEHHUIO CTEleHeH OKUCICHHUS

AIIEMEHTOB, 0OPATHMOCTH PEAKIIUH, YUAaCTHIO KaTaIu3aTopa)

CdopMUpoBaHHOCTh YMEHHUSI XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOECHHE
aTOMOB (B OCHOBHOM U BO30Y)XIEHHOM COCTOSIHUM) W HOHOB
XUMHYECKHX 371eMEHTOB 1 — 4 nepuonos lleprnoanueckoit cucrems /[I.1.
MenneneeBa 1 UX BaJCHTHBIE BO3MOXXHOCTH, UCIIOJIb3Ysl IIOHATHUA S-, p-,

d-3NeKTpOHHBIE OpPOUTANIN, IHEPTEeTUYECKUE YPOBHH




C(I)OpMPIpOBaHHOCTb YMCHUA 00BACHATH 3aKOHOMCPHOCTH H3MCHCHUS
CBOMCTB XMMMYECKHX DJIEMEHTOB U 06pa3yeMLIX HUMHU COCIUHEHHH IIO0

nepuoJiaM | rpyrnmnam

ChopMHUpOBAaHHOCTE yMEHHSI COCTaBISITH YPABHCHHS XUMHUYCCKUX

peaKuuil ¥ pacKpbIBaTh UX CYIIHOCTB:

7.1

OKHUCINUTCIIPHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/II‘/'I MoCpCACTBOM COCTABJICHUA

QJICKTPOHHOT'O OajaHca 3TUX peaKI_II/Iﬁ

7.2

YPAaBHEHUs PEaKUUil pa3IMYHbIX THIIOB; IIOJHBIE M COKpAIIEHHBIE
YpaBHEHHUS peakluii HOHHOTO OOMEHA, yUUThIBAsl YCIOBHUSL, P KOTOPBIX

OTHU pC€aKIH UAYT 10 KOHIIA

7.3

peakuuii THAPONIW3a, peakiuil KOMIUIEKCooOpa3oBaHusl (Ha mIpuUMepe

TUAPOKCOKOMIIJICKCOB IIMHKA U aJ'IIOMI/IHI/IH)

CdopmMupoBaHHOCTH YMEHHUS MMOATBEPKIATH:

8.1

Ha KOHKPETHBIX IPUMEPAX XapaKTep 3aBHCHUMOCTH PEAKIHOHHOMN
CIIOCOOHOCTH OpPraHMYECKHX COEIMHEHUH OT KpaTHOCTH U THNa
KOBAJICHTHOH CBSI3M (G- U T-CBSA3H), B3aUMHOIO BJIMSHUSA aTOMOB U IPYII
aTOMOB B MOJIEKYJIax, a TAKXKe OT OCOOCHHOCTEH peann3aluy pa3InuHbIX

MCXaHU3MOB IIPOTCKAHUSA peaKI_II/Iﬁ

8.2

XAapaKTCPHBIC XHUMUUYCCKUC CBOMCTBa BEILIECTB COOTBCTCTBYIOIIIUMHU

DKCIIEPUMEHTAMHU U 3aIUCAMU YPAaBHEHUN XUMUYECKUX PEAKLUN

CdopmMupoBaHHOCTh YMEHHUSI XapaKTepH30BaThb COCTAaB M BayKHEHIINe
CBOICTBa BEIIECTB, MPUHAAJEKAIIUX K ONpEAeNEHHBIM KilaccaMm H
rpynmnam coeMHEHUH (IIPOCThIe BEIIECTBA, OKCUIbI, TUIPOKCUIBI, CONH;
YTIE€BOAOPObI, TPOCThIE 3(DUPBI, CIUPTHI, PEHOIBI, aJbACTUAbI, KETOHBDI,
KapOOHOBBIE KHCIIOTBI, CIIOXKHBIE 3(PUPHI, KUPBI, YTJIEBOJBI, AMHUHBI,

AMUHOKUCIIOTHI, OETTKH)

10

ChopMHUpPOBAaHHOCTE YMEHHS MPOBOAUTH PACUETHI IO XUMHUYECCKUM
dopMyllaM W ypaBHCHHSM XHUMHUYECKHX PEAKIUW C HCIOJIb30BAHUEM

(Gu3NYECKUX BETNYMH:

10.1

MacCChbI (O6’béMa, KOJIN4YECCTBa BeIJ_[eCTBa) IMpoAYKTa pCaknuu, €Cin OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUJIC paCTBOpa € OHpC,Z[eHéHHOﬁ MacCOBOM

JoJiel pacTBOPEHHOTO BEIIECTBA WIIM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOM WM 00BEMHOM JT0JTH, BBIXO/IA TTPOYKTa PEAKIIUNH

10.3

TeII0BOro 3 (HeKTa peakui

10.4

00BEMHBIX OTHOLLIEHUN Ta30B

10.5

M0 HAXOXKJICHUIO XUMUYECKON (hOPMYJIbI BEIIECTBA




11

Bnanenne cucremol 3HaHMM O METOJAaX HAYYHOI'O NO3HAHUSA SIBICHUU
MIPUPOJIBL, HCIIOJIB3YEMBIX B ECTECTBEHHBIX HAYKaX U YMEHUE PUMEHATh
9TU 3HAHUSA TNPU SKCIEPUMEHTAIBHOM HCCIEHOBAHUM BELIECTB U IS
OOBSCHEHUS XUMHYECKUX SIBICHHUN, HUMEIONIMX MECTO B MPUPOJE,

Hp&KTH‘-ICCKOfI JACATCIIBHOCTHU YCJIOBCKA U B HOBCG,[[HGBHOﬁ KU3HU

12

ChopMupoBaHHOCTh yMEHHSI TPUMEHITh (WUCIOIB30BaTh) 3HAHHUA O
COCTaBE M CBOMCTBaX BEUIECTB Uil OSKCIEPUMEHTAIHHON TPOBEPKH
THIIOTE3 OTHOCHTEIIFHO 3aKOHOMEPHOCTEH TPOTEKAHHWsS XHMHUYECKHX
peakIMii ¥ TPOTHO3MPOBAHHMS BO3MOXKHOCTEH WX OCYIIECTBICHUS,
CHCTEMHBIC XUMHYECKHE 3HAHUs Il OOBSCHEHUS W IMPOTHO3HPOBAHHMS
SBJICHUH, WMEIONIMX €CTECTBEHHOHAYUHYIO MPUPOAY; HJsl TPUHATHUS

T'paMOTHBIX peH.IeHPIfI HpO6JICM B CUTyalUAX, CBA3aHHBIX C XUMHEH

13

ChopMupoBaHHOCTh YMEHHUS TUIAHHUPOBATH M MPOBOIUTH XUMHUYECKHIMA
SKCIIEPUMEHT (IOJlyYeHHWE M H3Y4YEHHE CBOICTB HEOPraHMYECKHX U
OpraHWYEeCKMX BEIIECTB, KAaYECTBEHHBIE pPEAKUHUH YIJIEBOJOPOJOB
Pa3JIMYHBIX KJIACCOB M KHUCJIOPOJACOJAEPKAMNX OPraHUYECKHUX BEILIECTB,
penieHue SKCIEPUMEHTAIBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB) C COOIIOACHHEM IpaBUII
Oe3zomacHoro  obOpamieHuss C  BellecTBaMM M J1a0OpaTOPHBIM
obopyaoBanueM; (GpopMyIMpOBaThH IEH UCCIEIOBAHUS; MPEIACTABIATH B
pa3nu4yHoil ¢dopme pe3ynbTaThl HKCHEPUMEHTa, AHAIW3UPOBATh U

OLICHUBATHb UX NOCTOBCPHOCTDH

14

ChopMHPOBaHHOCTh YMEHHSI OCYIIECTBIATH IIEJIECHANPABICHHBI TOUCK
XUMHUYECKON MHPOPMAIMY B PA3JIMYHBIX HCTOYHUKAX (Hay4yHas U y4eOHO-
Hay4Has JUTepaTypa, CpecTBa MaccoBor nHpopmalmu, cetb IHTepHET U
Jpyrue), KpUTHYECKH AaHAIW3UPOBATH XHMHUYECKYH HH(OpMaLuIo,
nepepaldaTbiBaTh €€ U HCIOJIB30BaTh B COOTBETCTBHU C IOCTABJICHHOM

y4eOHOM 3a1aueii

15

ChopMHPOBaHHOCTE  yMEHHUsSI  NPOrHO3MPOBATh, AHATU3UPOBATH H
OLICHUBATh HH(GOPMAIMIO C TO3MIMKA HKOJOTHYECKON 0e30macHOCTH
MOCJIC/ICTBUIM OBITOBOM M TPOW3BOJCTBEHHOH JAEATENLHOCTH YeJIOBEKa,
CBSI3aHHOW C TIepepadOTKOW BemecTB; C(HOPMHUPOBAHHOCTH YMEHHMA
OCO3HaBaTh  ONACHOCTb  BO3JCHCTBUS  HA  JKMBBIE  OpPraHHU3MBI
ONpEACIEHHBIX BEIIECTB, IOHUMAs CMBICI I0Ka3aTelsl MpeAebHON
JOMTyCTUMOM KOHLEHTpalluM, U TOSACHATh Ha MpUMeEpax CIOCOObI
YMEHBUICHUS U MPEIOTBPAILECHUS UX BPEJIHOI0 BO3/IEHCTBHS Ha OPraHU3M

YCJIOBCKa




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD
11O XUMHNHn

Kon

IIpoBepsieMblii 31eMeHT COIePKAHMS

TeopeTnyeckue OCHOBbI XUMUU

1.1

Crpoenune BemectBa. CoBpeMeHHass MOJENb CTpOeHHsl aToma. Pacmpenenenue
JJNICKTPOHOB 110 JHEPreTHYSCKHM YpOBHsAM. Kiaccupukamus XUMHUYSCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPTETUIECKUX YPOBHEH aTOMOB (s-, p-, d-
anemMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSTHHSI aTOMOB. OJIEKTPOHHAas

KoH(uUrypamnus atoma. BajeHTHbIE 371€KTPOHbI

1.2

Ilepuonuueckas cucrema xumudeckux onemeHtoB .M.  MeHnneneesa.
Ousnueckuit cMbicn Ilepunonnueckoro 3axkona J[.M. Menneneesa. Ilpuuunsl u
3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB JJIEMEHTOB M HX COCIMHEHHMH 110
nepuojaM M TIpynnaM. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB IIPOCTBIX

BCUICCTB, BOOOPOJAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BaneHTHOCT®D. 3HCKTp00TpI/II_IaTCJ'ILHOCTB. CrereHb OKUCICHUS

1.4

BI/I,Z[BI XAMHAYECKOU CBS3U (KOBaJ'IeHTHaH, HOHHAas1, MCTaJIJIMYCCKasd, BO,Z[OpOI[Haﬂ)
1 MEXaHU3MBI €€ O6pa30BaHI/I$[. MC)KMOHGKYHHPHLIG B3auMoeiicTBus. BenlecTBa
MOJICKYJIPHOI'O W HCEMOJICKYJISAPHOI'O CTPOCHUA. Turmbsl KPpUCTAJTNINICCKUX

peIJ_IéTOK. 3aBHCHMOCTH CBOMCTBA BC€IICCTB OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I

1.5

XuMu4deckas peakuus. Knaccudukanus XUMHYECKUX peaxkuuii B

HEOpPraHMYECKON U OPraHu4eCKOW XUMHH. 3aKOH COXPaHEHHSI MaCChl BEILIECTB

1.6

CKOpOCTb peakiuu, € 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB

1.7

TemoBbie 3¢ hexThl XUMUYECKUX peaklnil. TepMoXuMuieckue ypaBHeHHs

1.8

OOpatumMble peaknuud. XHUMUYeCKoe paBHoBecue. DakTOphl, BIMAIONINE HA

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.9

DnekTponuTtrueckas auccornuanus. CuipHble W cialbie dnekTponuTsl. Cpena
BOAHBIX PAacTBOPOB BEIIECTB: KHCIas, HeWTpaibHas, IenoyHas. CreneHb

nucconuanyu. Peakiimn HOHHOTO 0OMeHa

1.10

IM'uaponus coneit. Monnoe npousseaeHue Bojabl. Bogopoausiii mokasarens (pH)

pactBopa

1.11

CrniocoObI BbIpaskeHHUsI KOHIEHTPALMU PACTBOPOB: MaccoBasi A0Js1 paCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpalus. HachllleHHble U HEHACBIIICHHbIE

PpacTBOpPBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHEIC pCaKknuu. HOBG[[GHI/IC BCHICCTB B Cpclaax C

pa3HbiM 3HaUeHueM pH. MeToasl 31eKTpOoHHOTO OajaHca




1.13

DJEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Krnaccugukanus Heopranmueckux coequHeHnil. HomeHknatypa HeopraHu4eckux

BCIICCTB

2.2

XHWMHYECKUE CBOMCTBA BAKHEHIIMX METAIOB (HATpHWM, KalWi, KaJbIUH,
MarHui, ajJlOMUHUN, IUHK, XPOM, XKeJe30, MeIb) U uX coeauHeHui. OOmme

CIIOCOOBI IMMOJIy4YCHHA MCTAJIJIOB

23

XUMHUYECKUE CBOMCTBA BAXXHEHIIMX HEMETANIOB (TaJOre€HOB, CEpPBI, a30Ta,
dbochopa, yriepoga W KpPEMHHS) HM WX  COCAWHCHHNA  (OKCHJIOB,

KHCIIOPOJICOAEPKAIUX KUCIIOT, BOAOPOIHBIX COEAMHEHU)

24

I'enernueckas cBI3b HCOPraHUYCCKUX BCIICCTB, ITPUHAIJICIKAIINX K PA3JIMYHbIM

Ki1accaM

2.5

#HiHPartH#H# 1 nenTUKanns HEOPraHMYECKUX coeMHeHN. KauecTBeHHbBIE

PC€aKkMu Ha HCOPraHNMYCCKHUEC BCIICCTBA U MOHBI

OCHOBBI OPTraHUYECKON XUMUU

3.1

OCHOBHBIE TOJIOKEHHS TEOPUM XMUMHUYECKOIO CTPOCHHMS OpPraHUYECKHX
coenuHeHuil A.M. bytnepoBa. YriuepoaHblil CKElIeT OpraHM4eCKONW MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBSI3U. S- M P-CBS3M. sp3-, sp2-, sp-TUOpUIU3aLUU
opOuraneir aTOMOB yriepoja. 3aBUCUMOCTb CBOICTB BELIECTB OT XMMHUYECKOI'O

cTpoeHus Moiekyi. ['omonoru. I'omonoruyeckuii psaa. Mzomepus u nzomepsl

3.2

[lonstie o  QyHkumoHanbHOM  rpymme.  OpueHTanuoHHble  3(dexTs

3aMECTUTEIIEH

3.3

HpeIlCTaBJ'IeHI/IC 0 KJ'IaCCI/I(I)I/IKaI_II/II/I OpraHUYCCKUX BCHICCTB. HOMGHKJIaTypa
OpraHUYCCKUX COeIUHEHUI (CI/ICTeMaTI/I‘leCKa}I) U TpUBHUAJIBHBIC HA3BAHUA

BOXHEHIIMX NPEACTABUTENEN KJIACCOB OPraHUYECKUX BEILECTB

34

CBOOOIHOpAIUKAIBHBIA W HOHHBIM MeEXaHW3Mbl peaknuu. [loHsTHe o

HykJieoduie u snekrpodune. [Ipasuino Mapkosuukosa. [IpaBuiio 3aifiieBa

3.5

Anxaapl. XMMHYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUEC, ACTUAPUPOBAHUC,
TCPMUYCCKOC PA3JIOKCHUC, KPCKUHI, HW30MEpuU3alus, TOpCHUC. HonyquI/Ie
aJIKaHOB. ]_II/IKJ'IOB.HKaHBI. Cneun(bmca CBOMCTB IIMKIOQJIKAaHOB C MaJlbIM

pasMEpoM MLHUKIIA. PeaKLII/II/I NPUCOCAMHCHHUA U paIUKAJIbHOTO 3aMCIICHUA

3.6

AnkeHpl. XMMUYECKHE CBOWMCTBA: PEAKIMH MPUCOEAUHEHUs (TaJlOreHUpOBaHUE,
TUAPUPOBAHUE, TUAPOTAIOTCHUPOBAHHUE, THUApPATAIMS), TOPCHHS, OKUCICHUS W
nonmuMmepu3anuu. [IpombinuieHHbIe W JTabOpaTOpHBIE CTHOCOOBI  TOYYCHUS

AJIKCHOB

3.7

AnkagueHbl. XHMUYECKHE CBOWMCTBA AKaAUEHOB: PEAKIHMH MTPUCOCIUHECHUS




(ruppupoBaHMe, TaJIOTEHUPOBAHME), TOpeHUs U mnonuMepuszauuu. I[lomydenue

AJIKaJUCHOB

3.8

AnkuHbl. XMMHUYECKHUE CBOMCTBA: PEAKIMU MPUCOSTUHEHHUs (TaJOreHUpPOBAHUE,
TUIPUPOBAHUE, THIPATAIUS, THIPOTAUIOTEHUPOBAHUE) KaK CIIOCO0 TONydYeHUS
MOJUMEPOB M JPYrUX IMOJE3HBIX MNPOAYKTOB. Peakumu 3amemeHus. ['opeHue
aleTUIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHM ISl CBAPKH U PE3KHU

METAJIII0B. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XuUMHYECKHE CBOWCTBa O€H30la: PEAKIUH  AIEKTPOPUIHHOTO
3aMellleHusl, TpUCOeNUHeHus (TUIPUPOBAHHE, TaloreHupoBanue). Peakuus
ropenust. OCOOEHHOCTH XMMHYECKUX CBOMCTB Tosyosa. [lomyuenune OenH3oua.
OcoOeHHOCTH XMMHUYECKMX CBOMCTB crtupoja. [lonmumepusanus crupoda.

Croco0bl MoTy4YeHus: U MPUMEHEHHUE apOMATUYECKUX YTIIEBOOPOIOB

3.10

Crouptel.  [lpenenbHble  OJHOATOMHBIE CHHUPTHL. XWUMHYECKHE CBOMCTBA:
B3aUMOJICHICTBUE €  HATpPUeM KaK CHOCOO  yCTAHOBJECHHSI  HaJIM4uUs
TUAPOKCOTPYIIIBI, €  TajJOreHOBOAOPOJAMH  KaK  CIOCOO  MONydYeHUs
pacTBOpUTENIeH, BHYTPU- U MEXKMOJIEKYJISipHAsl IeTuaApaTaius. Peakius ropeHus.
[lonmydyenue »oTaHONa: peakius OpOXKEHHS TIIIOKO3bI, THUIApATAllUsl DSTUJICHA.
DTUNICHIJIMKOJIb U TIULEPUH KaK MPEACTABUTENH MPEIETbHBIX MHOTOATOMHBIX

CIIMPTOB

3.11

®enon. XuMUUeckue cBOMCTBa (peHona (peakuuu ¢ HaTpueM, THAPOKCUIOM

HaTpust, Opomom). [Tomyuenue penona

3.12

Anpaeruapl. XMMUYECKUE CBOMCTBA MpeNeiIbHBIX albJIETHI0B: THAPUPOBAHUE;
KAueCTBEHHBIC PEAKIUU Ha KapOOHWIBHYIO TPYMIy (peakuus «cepeOpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaoM meau (I1). Ilomyuenue mpenenbHBIX
albJACTUIIOB: OKHUCIEHUE CHUPTOB, THIpaTalus aueTwieHa. AILIETOH Kak

npeaAcTaBUTCIIb KETOHOB. OcobeHHOCTH PCaK OKUCIICHUSA allICTOHA

3.13

KapOoHoBbIe KHCIOTHI. XWMHYECKHE CBOMCTBA MPEIEITbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMHUYECKUX CBOMCTB MypPaBbUHOM KHCIIOTHI.
[lonydyeHue mpenenbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHUCIICHHE
aJIKaHOB, AJKEHOB, MEPBUYHBIX CIUPTOB, albJCTUIOB. Bricuine mpeaenbHble U

HCIIPCACIbHBLIC Kap6OHOBHe KHCJIOTHI

3.14

Cnoxsble >¢upsl u kupbl. CrocoObl TOMY4YEHHS CIOXKHBIX  3(PHUPOB.
OOpatuMocTh peakiuu HTepuduranmu. [IpuMeHeHHe CIOXHBIX A(QHPOB B
MUIIEBOH M Tap(IOMEpHOH MPOMBIILICHHOCTH. JKUpPBI Kak CIIOKHBIE 3(UpPHI
TJIMIEpUHA U BBICIIMX KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOHCTBA >KHUPOB:
THJIPUPOBAaHUE, OKWCICHWE. [WIponM3, WM OMBUICHHE, >KHPOB KaK CII0CO0

MIPOMBIIIJIEHHOTO TOJYYeHHs COJei BBICHIMX KapOOHOBBIX KHCIOT. MbUIA Kak




COJIM BBICIIHNX Kap6OHOBbIX KHCIIOT

3.15

XHMMHMYECKUE CBOMCTBA IVIIOKO3Bl: pEaKkUMM C Y4YaCTUEM CHHUPTOBBIX U
albJIETUIHOM TPYyNN M MOJOYHOKHCIOE OpokeHue. IlpuMeHeHue rioko3sl, €€
3Ha4YCHHE B JKU3HEAEATEIBHOCTU OpraHu3Ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaromue M HEBOCCTaHaBIMBAIOIIME aAucaxapuabl. ['maponuns
nucaxapunoB. Ilomucaxapuasl: kpaxman, raukoreH. CTpoeHHE MaKpOMOJIEKYI
KpaxMania, IJIMKOreHa M Lesunoio3bl. dusnyeckue CBOHCTBA KpaxMmana H
LEJUTI0I03bl. XUMHUYECKHE CBOMCTBAa KpaxMmania: TUAPOIN3, KaueCTBECHHAs
peakiusi ¢ MoAoM. XMMHUYECKHE CBOMCTBA IEJUIIOJIO3BL: THIPOJIN3, MOTydEeHUE
3¢upoB newono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,

aIeTaTHBIN MIETK)

3.16

AMHHBI. AMHHBI KaK OPraHUYE€CKHUE OCHOBAHUS: PEAKIMU C BOJIOM, KUCIOTaMH,
peakiusi TOpeHHs. AHMIWH KakK TMPEACTaBUTEIb apOMATHUYECKUX aMHMHOB.
XUMHYECKUE CBOMCTBA aHWJIMHA: B3aUMOJCHCTBHE C KHCJIOTaMU, OPOMHOMU
BOJIOM, oOkucieHue. llomyyeHne amMuWHOB QJIKWIMPOBAHUEM aMMHakKa |

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIIJIEBOAOPOAOB

3.17

AMUHOKHCIOTEI M O€JKH. AMHHOKHCIOTBEI Kak aM(i)OTepHLIC OpraHu4ceCKuce
COCAHMHCHUA. OcHOBHBIE AMHWHOKHCJIIOTHI, 06pa3y10ume Oenku. XUMHUYECKHE
CBOMCTBa OEIIKOB: ruapoJjm3, ACHaTypalusd, KauCCTBCHHBIC (I_[BCTHBIC) peaknuun

Ha OeJku

3.18

CtpoeHue W CTPyKTypa MOJIUMEPOB. 3aBUCUMOCTH CBOWCTB IOJIMMEPOB OT
CTpoeHUsT MoJyieKyJ. OCHOBHBIE CIOCOOBI TOJYYEHUS BBICOKOMOJEKYISIPHBIX
COEJIMHEHUI: peakuy MOJUMEpU3ali U MOoJIUKOHIeHcanuu. Knaccudukanus

BOJIOKOH

3.19

#H#HPar## nenTuukanus opraHMuecKux coeJuHeHui. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/Ja4 Ha PACIIO3HABAHNEC OPTraHUYCCKUX BCIICCTB

3.20

I'enetnueckas CBsI3b MCKAY KJIaCCaMU OpPraHU4YCCKUX COE€IUHEHHUI

XUMHUA U )KU3HD

4.1

XuMmusi B TOBceIHEBHOHM >xu3HHU. [IpaBunma Oe3omacHOi pabOTHl C €IKUMU,

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMU, CPEACTBAMU OBITOBOM XMMHUU

4.2

XUMHUS U 310pOBbE. XUMHS B MEAUUMHE. XUMUS U CEJIbCKOE X035 MCTBO. XUMHSI B
MIPOMBIIUICHHOCTH. XUMHS M 3HEPreTHKa: MPUPOAHBIA W TMOMYyTHBIA HeTIHON
rasbl, UX COCTaB U ucnoib3oBanue. CoctaB HehTH U €€ nepepaboTka (MPUPOIHBIE

WCTOYHUKHU yTIICBOIOPOIOB)

4.3

XuMusi U 9Kosorus. XHMHYECKOE 3arps3HEHHe OKPY)KAIOIIeH Cpeabpl U ero
nocnenctBus. Oxpana rugpocdepsl, MOYBBI, aTMOc(epsl, (GIopbl U (GayHbl OT

XUMUYecKoro 3arps3HeHus. IIpoGirema OTXOZOB M MOOOYHBIX TPOIYKTOB.




AJ'ILTCpHaTI/IBHLIe HCTOYHHUKHU SHEPTUUN

OOmue mpencTaBiIeHUs] O MPOMBIIIICHHBIX CIOC00aX MOMYyYEHUS XUMHUYECKHX

BEIIECTB (HAa TMpUMEpE MPOU3BOJICTBA aMMHaKa, CEPHOW KHUCJIOTHI). U€pHas u

4.4 uBetHas  Mmetamyprusi.  CTEKsI0 W CWIMKaTHas  IPOMBIIUICHHOCTb.
[IpombinenHass  opranudeckass  xumus.  CbIpb€  AJIE  OpPraHUYECKOM
IIPOMBIIIICHHOCTH

5 Hi#HPar#H## Tunel pacuéTHBIX 3a7a4
HiH#Par#H##PacuéThl Macchl BeLIECTBA WK 00BbEMA ra30B IO U3BECTHOMY

5.1 KOJINYECTBY BEIIECTBA, MacCe MM 00bEMY OJTHOTO U3 yYACTBYIOIIUX B PEAKIIMU
BEIIECTB

5.2 #H#HPar###Pacu€Thl TerioBoro 3pQexra peakuun

5.3 HH#HPar###PacuéTbl 00BEMHBIX OTHOIICHHI T'a30B P XUMUYECKHUX PEAKIHIX

54 #HHi#HPar##PacuéTel Macchl (00bEMaA, KOIMYECTBA BEILIECTBA) IPOILYKTOB

' peaxIiu, eciid OAHO U3 BELIECTB JaHO B U30BITKE (MMEET PUMECH)
55 H#HtPar#H##PacuéThl MaccoBOU WM 00BEMHOM 10N BBIXO0J1a POAYKTA pEaKuu
. OT TEOPETHUYECKH BO3MOXKHOTO
#iHtPar#H#PacuéThl Maccel (00BEMa, KOTMUECTBA BEIIECTBA) MPOIYKTa peaKklny,

5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE PACTBOPA C OIPENEIEHHON MacCOBOM 10JIeH
PacTBOPEHHOTO BEILIECTBA

57 H#HPar#H##PacuéThl ¢ MCIOIB30BAaHUEM MOHATHI «MaccoBasi 10J1s1», «MOJIIpHAast

' KOHIICHTPALIUS, «PACTBOPUMOCTE)
#H#HPar##HaxoxieHrne MoJIeKyJIIpHON (pOPMYJIbI OPraHUYECKOTO BEIIECTBA IO

5.8 €ro IMJIOTHOCTH U MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB, WX 1O

MIPOAYKTaM CTOpaHHUs







