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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 yriyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CHCTEME
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 M3Yy4YEeHHUs] CHEHUAJIbHBIX €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 3HAHUI) OKA3bIBAIOT BIUSIHUE CMEXKHbIE IpeaMeThl. Tak, Hanmpumep,
B COJIEpKaHUU TMpeaMeTa ISl KIaCCOB XUMHUKO-(pu3nyeckoro npoduis 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 XUMUU U B (U3HKE: 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  KIIACCOB 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 oOrnacteil «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 TNPEACTABICHHUI: O MATEPUAIBHOM E€IMHCTBE 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
COCTaBJISIIOLIEH €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;

dbopmupoBaHue y 0o0yyarommxcs OCO3HAHHOTO MMOHUMAHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUU 151 OOBSICHEHUS
KITFOUEBBIX HJEH U MPoOJIeM COBPEMEHHOM XUMHUHU, JIsI OOBSICHEHUS W
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
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
BEILIECTB;

yriyOlieHne  TPEACTaBICHHM O  HAy4YHBIX  METOJaXx  MO3HaHUS,
HEOOXOJIMMBIX MJI1 TPUOOpPETEHHUs] YMEHHUIl OpPUEHTUPOBATHCS B MHpPE
BEIIECTB W OOBSICHEHHS XUMHYECKUX SIBIICHUM, UMEIOIIUX MECTO B
MIPUPOJIE, B MPAKTUYECKON JIEATENBHOCTH Y OBCEAHEBHON KU3HU.

B nuane peasn3anuu NEpBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAKOLIUX
GyHKIUN 11€I0CTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU HU3YYCHUU
npeaMera «XUMHsS» Ha  YrIyOJN€HHOM YpPOBHE OCOOYIO  aKTyallbHOCTh
IpUOOPETAIOT TaKKUE LIETH U 3a7]a4H, KaK:

BOCIIUTAaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SBJIICHHM TMPUPOJIBI,
YBOKEHUSI K MpPOLIECCY TBOpPUYECTBA B OOJACTU TEOPETHUUECKUX U
MPUKIAJHBIX UCCIETOBAHUM B XUMHUH, (POPMHUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHTAaHUIO  HAa  OCHOBE  YCBOCHUS
00111eueTI0BEYECKUX [IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX 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;

dbopMupoBaHUE€ YMEHHH W HABBIKOB Pa3yMHOI0 MPHUPOAOINOIL30BaHUSA,
Pa3BUTHE HKOJIOTMYECKOMN KyJIbTYPhI, IPUOOPETEHUE OMBITA 0OIIECTBEHHO-
MIOJIE3HOM 3KOJIOTUYECKOM AEATEIbHOCTH.

OO6miee 4uciI0 9acoB, MPEAYCMOTPEHHBIX I NU3YUEHUS XUMHUHU Ha YTIIyOJICHHOM
ypOBHE cpeaHero odmiero oopazopanus, cocrapisier 102 gaca: B 10 kmacce — 102
yaca (3 Jaca B HEJIeINI0).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKON 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). TUTBI TEPEKPHIBAHUS ATOMHBIX OpOUTANe, ©- W T-CBS3W.
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,
ckeinerHas. WM3omepus. Buabsl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGHEKThI B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
U ME30MEPHBIN 2PDEKTHI).

[IpeacraBinenne o kinaccuuKalMu OpraHUYecKuX BemecTB. llonstue o
¢ynkuonanasHoU rpymnne. ['omonorus. ['omonorudeckue psasl. CucremaTudeckast
HOMeHKJIaTypa opranndeckux coeauHenuit (IUPAC) m TpuBManbHBIE Ha3BaHUS
OT/EJIbHBIX MPEICTABUTENCH.

Ocobennoctn U KiIaccuukanus OpraHuuecKux peakuuii. OKUCIUTETbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUM B OPTaHUUYECKON XUMUMU.

DKCIEpUMEHTAIbHbIE METOJIbl H3yYEeHHUS BEHIECTB W HMX IPEBpaICHUN:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OMBITHl MO MPEBPALICHUIO OPraHMYECKHX BEIIECTB NPU HArpeBaHUU
(u1aBneHue, OOYIJIMBAHUE U TOPEHME), KOHCTPYHPOBAHHME MOJIeNIed MOJEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasbl.

Ankanpl. ['omonorudeckuil ps ankaHoB, o0rmias ¢popMya, HOMEHKIIaTypa 1
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOoB, SP°-
rudopuau3alys aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOHCTBA
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 ¥  NPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ] alKeHOB, SpP*-
ruopuau3alys aTOMHBIX opOuTasieil yriepoaa, 6- U m-CcBs3u. CTpyKTypHas U
reomeTpuyeckass (muc-tpaHc-) wu3oMepus. Dusnueckue CBOWCTBA aJKEHOB.
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,
TUAPOKCUIIBHOM, 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
aMMHa4YHBIM pacTBOpoM okcuma 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 chUPThL. CTpoeHHE MOJIEKYJl (Ha MpuMepe
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. KauecTBeHHble peaknuu Ha (eHosl. TokcuuHOCTh (eHora.
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 yrieBoioB (MOHO-, AH-
U Tonucaxapubl). MoHOcaxapuabl: TIIOKo3a, (PyKTO3a, TajmakTo3a, pudo3a,
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 CIIUPTOB B BOJE, B3AMMOJIEHCTBHE 3TaHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIHUpPTa B albJAETH] Ha PACKAIEHHOW MEAHOW IPOBOJIOKE,
OKHCJICHHE O3TUJIOBOTO CHHUpPTa JUXPOMATOM Kajius (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEpHANIOB), KAaueCTBEHHBIE pEaKkUWU Ha anbJerujibl (C THIPOKCHIOM
muammuHcepeOpa(l) wu  tuapokcumom  meam(ll)), peakums TaMmepuHa  C
ruapokcusiom Menu(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOH KHCIIOTHI,
B3aMMOJICCTBUE pacTBOpa INt0Ko3bl ¢ ruapokcuaom meau(ll), Bzaumoneiictue
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.

AHUIIMH — TIpeACTaBUTENb aMHHOB apomaruueckoro psga. 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.

Amunokuciotel. Homenknatypa u uzomepus. OTaenbHble IpeICTaBUTENN O
AMUHOKHCIIOT:  IJIMIMH, alaHuH. @PU3H4YecKHe CBOMCTBA  aMUHOKHUCIOT.
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
«A3zoTconepKallue ~ OpraHMyeckue — coeguHeHus» U «Pacmno3naBanue
OPraHUYECKUX COCIUHECHUI.

BricokoMosieKkyJIsIpHbIE COeIMHEHUS.

OCHOBHbIE MOHSTHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: 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, HAyUHbIN (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.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMSBI 110 XMMHWU HA VYIUJIYVBJIEHHOM YPOBHE
CPEAHEI'O OBIIETI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM € CHCTEMHO-ACSTEIBHOCTHBIM MOAXOJOM B CTPYKTYp€ JIMYHOCTHBIX pE3YyJIbTaTOB OCBOCHUS
npeaMera «XUMHUS» Ha YpOBHE CpedaHero oOIero o0pa3oBaHUs BBIJACICHBI CISAYIOIIME COCTaBIISIIONIME: OCO3HAHUE
00OyYaronIMMUCs POCCUHUCKOM TIpakIaHCKOM WIECHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSTEIILHOCTH U
CaMOONPEACICHUIO; HAIMYME MOTHUBAIMU K OOYYEHHUIO; TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSI PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIIECTBE MpaBWJIaMM U HOPMaMU I[OBEICHUS; HAJIUYHE MPABOCO3HAHUS, SKOJOTMYECKOM KYJIbTYPHI,
CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTD KU3HECHHBIC T1JIAHBHI.

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMUS» OTPaXKatoT CPOPMUPOBAHHOCTH OIbITA MMO3HABATEIILHON U
IPAKTUYECKOHN JACATEIIBHOCTH 00YJArOIINXCS B MPOIECCE PeaTU3aIiy 00pa30BaTEIHLHON NEATeTLHOCTH.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS MpeaMeTa « XUMUs» OTpaxaroT chOPMUPOBAHHOCTH OINbITA MO3HABATEIIHLHOU U
MPAKTUYECKON JEATEebHOCTA OOYYaroIIMXCsl B MPOIECCE peau3aliui 00pa3oBaTelIbHON JEATEIbHOCTH, B TOM YHCIIC B
YacTu:

1) rpaxaaHCKOro BOCIMTAHMS .

0CO3HaHMS 00YYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEHN, YBAXKEHUS K 3aKOHY U IIPABOIOPSIIKY;

MPEICTABICHUSI O COLIMAIBHBIX HOPMaX U MpaBUiiaX MEKJIUYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESATEIbHOCTH TMPHU CO3MaHUM yYE€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX H
MO3HABATEIbHBIX 3aJ1a4, BHITOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apTyYMEHTHI IPYTUX MPU aHAIU3€ Pa3InuHbIX
BUJIOB y4E€OHOM 1€ITeTbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

IIEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTE€UECTBEHHON XUMUU;



YBaXCHUS K MPOIECCY TBOPUYECTBA B 0OJACTH TEOPUU U MPAKTUUECKOTO MPHIIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO
JAHHbIC HAYKU €CTh pPE3yJIbTaT JJIUTENIbHBIX HAOMIOJCHUHN, KPOMOTIMBBIX 3KCIEPUMEHTATBHBIX MOUCKOB, MOCTOSHHOTO
TpyAa YYEHBIX U MPAKTUKOB,;

UHTEpeca W IIO3HABATEJIbHBIX MOTHMBOB B TOJYYEHHUH W TOCIEAYIONIEM aHaiu3e HUHPOpMAIMd O TMEepeOBBIX
JOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, dTUUECKOr0 TOBEJCHNS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlWH, CBSI3aHHBIE C XUMUYECKUMH SIBIICHUSMU, U TIPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM
U C YYETOM OCO3HAHUS MOCIEACTBUN IMOCTYIIKOB;

4) dopmMupoBaHNS KYJIbTYPbI 310POBbS:

MOHUMAHMS [IEHHOCTEN 3/I0POBOro U Oe30macHOro odpasa KW3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHust TpaBuil 0Oe30MacHOro oOpalieHusi C BellecTBaMU B OBITY, TMOBCETHEBHOM >KU3HU, B TPYAOBOU
NEeATENbHOCTH;

NOHUMAHUSl I[IEHHOCTH TMpPaBWI WHAUBUIYAJbHOIO M KOJUJIEKTUBHOIO O€30MaCHOrO0 TOBEJCHHUS B CHUTYyalusX,
YTPOXKAIOMIUX 30POBBIO U )KU3HU JIIO/ICH;

OCO3HaHMS MOCIECTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS alIKOTOJIsl, HAPKOTUKOB, KypEHHUS );

5) TPYA0BOIr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HCCJIEI0BATEIbCKONW JESATEILHOCTH, OOIIECTBEHHO IMOJIE3HOM,
TBOPYECKOW U IPYTUX BUJIAX JEATEIBbHOCTH;

YCTAHOBKHM Ha aKTUBHOE yYacTHE B PEIICHUM MPAKTUYECKUX 3a]a4 COLIMAIbHON HAIpaBIEHHOCTHU (B paMKaX CBOETO
KJIacca, IIKOJIbI);

UHTEpeca K NPaKTUUYECKOMY H3Y4YEHHUIO Npodeccuil paziuyHOro pojaa, B TOM YHCJIE Ha OCHOBE NPUMEHEHUS
NPEAMETHBIX 3HAHHUI MO0 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJISIM TPyJa U pe3yibTaTaM TPYAOBOU IE€SITEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaJIbHOW TpaekTopuu oOpa3oBaHus, Oyaymed mpodeccun u
peanu3anuu COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUU, HHTEPECOB U
noTpedHOCTEN 001IecTBa;

6) 3K0J10r14eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH IIEJIECO00PA3HOI0 OTHOIICHUS K IIPUPOJIE KaK HCTOYHUKY CYIIECTBOBAHUS KU3HHU Ha 3eMIIC;

MOHUMAHMS T100AILHOTO XapaKTepa AKOJOTHYECKUX MPOOJieM, BIUSHUS SKOHOMUUYECKUX MPOIIECCOB HA COCTOSIHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIbL;

OCO3HAaHMS HEOOXOJMMOCTH HWCIOJb30BAHUS JOCTHIXKEHUM XUMHUU JUIS PElIeHHs BOIPOCOB PAMOHAIBHOTO
MIPUPOONOIH30BAHUS;

AKTUBHOI'O HENPUATHS JCUCTBUM, NPUHOCIIIUX BPEI OKPYXNKAIOLIEH IPUPOAHOM Cpele, YMEHUS IPOrHO3UPOBATH
HeOJIaronpUsITHBIC SKOJIOTHYECKHE IMOCIEICTBHUS TPEANTPUHUMAEMBIX JEHCTBUIM U IPEAOTBPAIATh UX;

HaJIMYKS PA3BUTOTO IKOJOTMYECKOTO MBIIUICHUS, YKOJOTHYECKON KyJIbTYpPhl, OMbITA JIEITEIBHOCTH SKOJOTHUYECKON
HaIpPaBJICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS MMU B MO3HABATEIBHOM, KOMMYHUKATUBHOW U COLMAJIBHOW MPAKTHKE,
CITOCOOHOCTH ¥ YMEHUSI aKTUBHO MTPOTUBOCTOSITH UIC0JI0THU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN IPAKTUKH;

NOHUMAHUSl CHEeUU(PUKH XUMHUU KaK HayKd, OCO3HAHHS €€ pojii B (POPMUPOBAHUHU PAIMOHATBHOTO HAYYHOTO
MBIIUICHUS, CO3JaHUU I[EJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €AUMHCTBE MPUPOJbl M YeJOBEKa, B
MTO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH TIPOOJIeM COXPaHEHUS ITPUPOTHOTO PaBHOBECHSI;

yOSKIEHHOCTH B OCO0ON 3HAYMMOCTH XUMHH [IJI1 COBPEMEHHOM IIMBHIIM3AllMA: B €€ TI'yMaHHCTHYECKOMN
HaIPABJICHHOCTH U BaXXKHOW POJIM B CO3JIJaHUM HOBOM 0a3bl MaTEpUAIbHOW KYJIbTYpPHhI, B PEIICHUHU II100abHBIX MPpoOJieM
YCTOMYMBOI'O Pa3BUTHUSI UYEJIOBEUECTBA — CHIPHEBOM, JHEPreTUUYECKOM, MHUIEBOM U HSKOJOTMYECKONW OE€30MacHOCTH, B
Pa3BUTUHM MEIUIIMHBI, 00CCIICUCHUH YCJIOBHH YCIEHIHOTO TPYJa U SKOJOTHYSCKH KOMMOPTHON KU3HM KaXKIOTO YjicHa
o0miecTBa;

€CTEeCTBEHHO-HAYYHOW TPAMOTHOCTH: MOHUMAHUS CYIIHOCTH METOIOB IMO3HAHUS, UCMHOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJb30BaTh MOJIydaeMble 3HAHMS Ui aHadu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro Mupa H



IPOUCXOSIMUX B HEM HW3MEHEHUH, YMEHHUS JenaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAy4YHBIX (DaKTOB W
UMEIOIINXCS JAaHHBIX C IIEJTBIO TTOJIYICHHS TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIHFHO HUCIIOIH30BATh XUMUYCCKHE 3HAHUSI JIJIS1 PEIICHUS MPOOJIeM B PEATbHBIX JKU3HEHHBIX
CUTYaIHsX;

WHTEpeca K TO3HAHUIO, UCCIIEA0BATELCKON IEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOPa30BaHUI0, K aKTUBHOMY MOJTYYECHHIO HOBBIX
3HaHWH M0 XMMHUHU B COOTBETCTBHUH C KU3HCHHBIMH ITOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM TPy/ia B pa3InyHbIX chepax npodhecCuoHaIbHON AeSTETHHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3ysibTaThl OCBOCHMSI MPOrpaMMbl 10 XUMHHM Ha YpPOBHE CpeIHEero ooiero oOpa3oBaHUs
BKJIFOYAIOT:

3HaUUMble I (DOPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOLIUMXCS  MEXAUCHUIUIMHAPHBIE (MEXMPEIMETHBIE)
oOlIeHay4YHbIE TMOHATHUS, OTPAXKAIOUIME IEJOCTHOCTh HAyYHOH KapTUHBI MUpa U CHEHU(PHUKY METOJIOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHs, SBJICHHE, MPOIECC, CHCTeMa, HAay4HbIN (aKT,
OPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCCIIEIOBaHNE, HAOIIOICHHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaJbHble Y4YeOHblE IEHCTBUs (TIO3HABaTENbHbIE, KOMMYHUKATUBHBIC, PETYJIATHUBHBIE), OOECIEUMBAOLINE
dbopmupoBanue GpyHKIIMOHATBEHON TPAMOTHOCTH Y COIIMAIIBHON KOMITETEHIIUUA 00YYarouXCs;

CIOCOOHOCTh OOYYAlOMIMXCS HCIOJIb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHUE 3HAHUS U
yHUBEpCaJlbHbIC yUeOHbIE IEUCTBHS B TO3HABATEIBLHON U COLUAIIbHOMN MPAKTHKE.

MertanpeaqmMeTHble  pe3ysibTaThl  OTPaKalOT — OBJIAJICHUE  YHUBEPCAIbHBIMU  Y4€OHBIMH  IO3HABATEJIbHBIMH,
KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEUCTBUSMHU.

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIe HeiicTBUS
1) 6azoBble JJOrHYeCKHe AeiiCTBUS:
CaMOCTOSITENILHO (POPMYITMPOBATh U aKTYaJIM3UPOBATh PoOIIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;



ONpEeAeNSITh LENU JEATeIbHOCTH, 3ajJlaBasi MapaMeTpbl U KPUTEPUU HX JIOCTUIKEHHS, COOTHOCHUTH PE3YJIbTaThl
NEATENbHOCTH C TOCTABJICHHBIMHU LIESIMH;

WCIIO0JIB30BATh MPU OCBOCHUYW 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJIEHUS: BBIICIATh XapaKTEPHbIE MTPU3HAKU MOHATHM
U yCTaHABIMBATh MX B3aWMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHSATHS JUIsi OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS Y KPUTEPUU YISl KIIACCU(PUKAIIUN BEIIECTB U XUMUYECKUX PEaKIUH;

YCTaHABJIUBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKIY U3YUYaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIE, AEAYKTHUBHbBIC, [0 aHAJIIOTMH), BBISBIATH 3aKOHOMEPHOCTH M
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKJIIOUYEHUS;

MPUMEHSThH B MPOIECCE MO3HAHUS UCTIOJIb3yEMbIE B XUMHHU CUMBOJIMUECKHE (3HAKOBBIE) MOJEIH, MPEeoOpa30BhIBATh
MOJIEJIbHBIE TMPEACTABICHUS — XMMHYECKUN 3HAK (CHMBOJI) AJIEMEHTa, XUMUYecKas (opmysia, ypaBHEHHE XUMHYECKOM
peaKkuy — TMPU PEHICHUH Yy4eOHBIX IMO3HABATEIbHBIX W MPAKTUUECKUX 3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJICIIbHBIE
MPEICTABICHUS JJIs1 BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3YYA€MbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 0a3oBbIe McCIIeI0BaATEILCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOI'0 MO3HAHUS BEUIECTB U XUMHYECKUX PEAKIIMil;

dbopMynupoBaTh IEIM W 337aYd  WCCICAOBAHHS, WCIONb30BaTh  IOCTABICHHBIE U  CaAMOCTOSATEIHHO
chopMyIHpOBaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUSI U OCHOBBI JJI1 (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUII;

BJIQJIETh HABBIKAMM  CaMOCTOSITEJIbHOTO  IUIAHUPOBAaHUS W IPOBEACHUS  YUYECHHUECKUX  HKCIIEPHUMEHTOB,
COBEPIIICHCTBOBATh YMEHHS HAOMIONATh 3a XOJIOM TIpoIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTarT,
dbopmynupoBath 000OIIEHUS W BBIBOJLI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEI0BAaHUS, COCTaBISAThH
000CHOBaHHBIN OTUET O IIPOJICTIAaHHON PadoTeE;

npuoOpeTaTh OMBIT YYEHUUYECKOW MCCIENOBATEILCKON M IMPOCKTHOW JESTEIBHOCTU, MPOSBIATH CIHOCOOHOCTH W
FOTOBHOCTh K CaMOCTOATEIBHOMY ITOUCKY METOJOB PELICHUS] MPAKTUYECKUX 3a7ay, NPUMEHEHUIO PA3JIMYHBIX METOJO0B
MO3HAHHS.

3) pabora ¢ nuapopmanueii:



OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHMKAX HHQOpMAIMK (HAYYHO-TIONMYJISIpHAs JUTEepaTypa XHUMHUYECKOTO
coliepKaHusl, CHpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHamuM3upoBaTh MH(GOPMALMIO PA3TUYHBIX BHUJIOB U (opM
IPECTaBICHUS, KpUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTD;

(dbopMyIHpPOBATH 3aMPOCHI M MIPUMEHSTH PAa3IUYHbIE METOBI NMPU MOUCKE U 0TOOpe UHPOPMAILIUU, HEOOXOTUMOM IS
BBITMOJIHEHMs] Y4eOHBIX 3a]1a4 ONPEesIEHHOTO TUIIA;

npuoOpeTaTh OMBIT KCHOJB30BaHUS WH(OOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH M Pa3TUYHBIX MOMCKOBBIX
CHUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHMANbHYIO (OpMy mpeicTaBieHus HHGpopManuu (cXemsbl, IpaduKu, AUArPAMMBI,
TaOJIUIBI, PUCYHKU U APYTHUE);

UCTIONb30BaTh HAYYHBIN S3BIK B KA4eCTBE CpPEICTBAa MpU paboTe ¢ XUMUYECKOW WHPOpMaIueill: MPUMEHSThH
MeXIpeaIMeTHbIe (PU3MUecKre U MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBL, (DOpMYJIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJHMYCCKHUC CPCACTBA HAT'TIAAHOCTH.

KoMMmyHnKaTHBHbBIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1aeMOM TEMBI B XOJI€ AUAJIOTa U/ UK JUCKYCCUH, BHICKA3bIBATh UJIEH,
bopMyJIUpOBATH CBOU MPEAJIOKEHUSI OTHOCUTEJIBHO BBIMOJHEHUS MPEIJIOKEHHON 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIlMEH pPe3yJibTaTOB IO3HABATEIBHON JESITEIbHOCTH, MOJYYEHHBIX CaMOCTOATEIBHO WU
COBMECTHO CO CBEPCTHHMKAMU MPU BHITOJIHEHUU XUMHYECKOTO PKCIIEPUMEHTA, MPAKTUUECKON paboThl MO UCCIICIOBAHUIO
CBOMCTB M3y4aeMbIX BEUIECTB, peaii3aliu y4eOHOTO MPOEKTa, U (HOPMYIUPOBATh BBHIBOJBI 10 PE3YJIbTaTaM MPOBEIEHHBIX
UCCJICIOBAHUM ITyTEM COTIIACOBAHUS TIO3UIIMI B X0/1e 00CYX IACHHS 1 OOMEHA MHEHUSIMH.

PeryiasiTuBHBIC YHUBEpCAJIbHbIC YUeOHbIE 1efiCTBUA:



CaMOCTOATEJIbHO TUIAHUPOBATH U OCYIIECTBIIATH CBOIO ITO3HABATENIBHYIO JIE€ATEIbHOCTD, ONPEAEIIss €€ LENH U 3a7a4H,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh MpEejIaraeMblii aJITOPUTM ACHCTBUN MpPU BBIIOJHEHUU
y4eOHBIX U HCCIEAOBATENIbCKUX 3a/a4, BbIOMpaTh Hanbosee 3(PPEeKTUBHBINA COCOO UX pEUIEHUS C YYETOM MOJTyYEHHUS
HOBBIX 3HAHMI O BEIECTBAX U XUMHUYECKUX PEAKLIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICATEIHHOCTH Ha OCHOBE CAMOAHAIN3a M CAMOOIICHKH.

NPEJMETHBIE PE3YJIBTATHI

[IpenMeTHbIC pe3ysbTaThl OCBOSHHSI MPOTPaMMBbI 110 XUMUW Ha yTiayOJIEHHOM YPOBHE HAa YPOBHE CPEIHEro OOIIEero
o0pa3oBaHMs BKJIIOYAIOT crienuduueckue s ydeOHOro mpeaMera «XUMHs Hay4dyHbIe 3HAHUS, YMEHUS M CIOCOOBI
JEUCTBUIN 110 OCBOCHUIO, MHTEPIPETAINH U TIPEOOPA30BAHUIO 3HAHUH, BUBI ICSITCILHOCTH 10 TIOJYYCHUIO HOBOTO 3HAHUS
U TIPUMCHEHHWIO 3HAHWW B PA3IUYHBIX YYCOHBIX CHUTYallHsIX, a TAKXKE B PEajbHBIX KU3HECHHBIX CHUTYAIUSAX, CBSI3aHHBIX C
XUMHEH. B mporpaMMe 1o XuMuM MpeAMETHBIE Pe3yJIbTAThI MPEACTABICHBI 1O T0/IaM U3yYeHUSI.

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHUS Kypca « Oprannueckasi XUMHUs OTPaKaloT:

c(hOpMHPOBAHHOCTD MPEACTABICHUI: O MECTE U 3HAUCHUH OPTaHMYECKOW XMMHH B CHCTEME €CTECTBCHHBIX HAYK U €€
poJii B OOCCIICYCHHH YCTOWYMBOTO PA3BUTHS UYEJIOBEUYECTBA B PEIICHUU IMPOOJEM 3KOJIOTMUYECKOW, SHEPTeTHUYCCKOW |
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTE€pPUAIOB, HOBBIX HCTOYHUKOB DJHEPrUH, B
oOecreueHnr parmoHAILHOTO TTPUPOAOIIOIB30BaHUs, B (POPMUPOBAHNN MHUPOBO33PEHUS M OOIICH KyJbTYyphl YeJIOBEKa, a
TaKXKE SKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U MTPUPOIHOI Cpefie;

BJIAQJICHUE CHCTEMOW XWMHYECKHX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIINE TOHATHS — XUMHUYECKUN
3JIEMEHT, aToM, SAPO M JJIEKTPOHHAs 000j0YKa aTtoma, S-, P-, d-aTOMHbIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHHSI aTOMa, THOPUAN3AIHs aTOMHBIX OpOUTANICH, HOH, MOJICKYJIa, BAJICHTHOCTD, AJICKTPOOTPHUIIATEIIBHOCTh, CTEIICHD
OKHCJICHUS, XUMUYECKasl CBs3b, MOJIb, MOJIApHAs Macca, MOJSPHBIA OOBEM, YIJIEPOMHBIA CKeJIeT, (DyHKIMOHATbHAS
rpynmna, pajukal, CTPYKTypHble (QopMyibl (pa3BEpPHYTHIC, COKpaIIEHHBIC, CKEIETHBIC), HM30MEpHS CTPYKTypHas W
POCTPAHCTBEHHAs (T€OMETpUYECKas, OINTHYECKas), W30MEpbl, TOMOJOTUYECKUA PsJ, TOMOJIOTH, YTJIIEBOIOPOIHI,
KACTIOPOJ- ¥  a30TCOACpXKAIlMe OpPraHMYeCKHe COCIWHEHHUS, MOHOMEp, IMOJKUMEp, CTPYKTYpHOE  3BEHO,



BBICOKOMOJIEKYJISIDHBIE COEMHEHMS; TEOpUHU, 3aKOHbI (mepuoguueckuil 3akoH J[. M. MenneneeBa, Teopusi CTpOEHUS
oprannueckux BemecTB A. M. BbyrtnepoBa, 3aKOH COXpaHEHHs] MAacChl BEIIECTB, 3aKOH COXPAHEHHUS W MPEBpAIICHUS
SHEPTUM TPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHH, MHUPOBO33PEHUECKHE 3HAHUS,
JeXallue B OCHOBE TMOHUMAHHS MPUYMHHOCTA M CHCTEMHOCTH XHMHUYECKUX SIBJICHHI; MPEJCTaBICHHUS O MEXaHHU3Max
XUMUYECKUX PEAKINd, TEPMOAMHAMUYCCKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHWS, O B3aMMHOM BIUSHUU
aTOMOB MW TpYIIN aTOMOB B MOJeKydaX (MHAYKTUBHBIA M Me30MepHbIil 3¢ dextsl, opuentantel | u Il pona);
(dakToIOTHUECKHE CBEJCHHSI O CBOMCTBAX, COCTaBE, OMyUYeHUH 1 0€30MaCHOM HCIOJIb30BAaHUN BKHEHIIINX OPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM JEATEIHHOCTH YeTIOBEKA, OOIIMX HAYYHBIX MPUHIIUIAX XUMHUYECKOTO MPOU3BOJICTBA (HA
npUMepe MPOU3BOACTBA METaHOJIA, TepepadoTK HePTH);

cOPMUPOBAHHOCTh yMEHHIA: BBISIBIATH XapaKTEpHbIC MPHU3HAKA TOHATUH, yCTaHABIMUBAaTh HMX B3aWMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS TP OMKMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTb YMEHUM:

UCIIONB30BaTh XUMHYECKYI0O CHMBOJHUKY [UISI COCTaBICHHUS MOJIEKYJSIPHBIX M CTPYKTYpHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUIEeCKIX BEIIECTB;

COCTABJISITh yYPAaBHEHHS XMUMHYECKUX PEAKIUN W PACKpPhIBATh HUX CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii TOCPEICTBOM COCTaBJICHHUS DSJEKTPOHHOro OajaHca OSTUX peakuuil, peakuuid HOHHOro oOOMeHa MyTéM
COCTaBJICHUS MX MOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3TrOTAaBIMBATH MOJIETTH MOJIEKYJI OPraHUYECKUX BEIIECTB JUIsl MILTIOCTPALMK UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO
CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUM: YCTAHABIMBATh MPUHAJJIC)KHOCTh M3yUYEHHBIX OPTraHMYECKUX BEIIECTB MO UX COCTaBY U
CTPOCHHUIO K OMpEeIEHHOMY KiacCy/Tpymre COeIWHEHHH, AaBaTh UM Ha3BaHUS MO CHCTEMAaTHYECKOW HOMEHKIIAType
(IUPAC) u mpuBOoaWTh TpUBHAJIbHBIC HAa3BaHUSA /IS OTACIbHBIX IMPEACTABHTENCH OpraHMYEeCKMX BEINECTB (ITHIICH,
aleTUJICH, TOJIyOJI, TIUIEPHH, STHWICHTIUKOIb, (PeHomn, Gopmanbaerns, ameranbIerui, aleToH, MypaBbHHAs KUCJIOTA,
YKCYCHasl KHCJIOTa, CTEApUHOBAs, OJICMHOBAsI, MaJbMUTUHOBAs KUCIOTHI, TIMIIMH, aTaHWH, MalbTo3a, GPyKTO3a, aHWIKH,
TVUBUHUIL, U30TPEH, XJIOPOTIPEH, CTUPOI U JIPYTHE);

c(hOpMHPOBAHHOCTb YMEHHUS ONPEAENATh BUJ XUMHUYECKOW CBSI3M B OPraHUYECKUX COCIMHEHHUAX (KOBaJIEHTHAs U
MOHHAas CBS3b, G- U M-CBA3b, BOJOPOIHAS CBSA3b);



c(hOpMHPOBAHHOCTh YMEHUS TPUMEHSIThH TIOJIOKEHHSI TEOPUU CTPOCHHUS OpraHndecknx BemectB A. M. bytieposa nis
0OBSCHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTePU30BaTh COCTaB, CTpOeHUE, (DU3UICCKNE U XUMHUYCCKHE CBONCTBA TUITMYHBIX
IPEICTaBUTENICH PA3IMYHBIX KIACCOB OPTaHUYECKHUX BEIECTB: aJKaHOB, ITUKIOAIKAHOB, aAJIKCHOB, aJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJOPOAOB, CIIHPTOB, aJbJACTUIOB, KETOHOB, KAPOOHOBHIX KHUCJIOT, MPOCTHIX U CIOXKHBIX 3(PHUPOB,
KUPOB, HUTPOCOCTUHEHUN N aMUHOB, aMUHOKHUCJIOT, OCJIKOB, YTJIEBOJIOB (MOHO-, M- U TTOJIMCAXaPHUIO0B), WILTIOCTPUPOBATH
TCHETHYECKYIO CBS3b MEXKAYy HHUMH YypPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHYECKHX PEAKIIMH C HCIIOJIb30BaHHEM
CTPYKTYPHBIX (hOpPMYT;

c(hOpMHPOBAHHOCTh YMEHHS TOATBEPKIATh HA KOHKPETHBIX MPUMEPAX XapaKTep 3aBHCHUMOCTH PEAKIIMOHHOU
CITOCOOHOCTH OPTaHMYECKHX COCAMHEHHH OT KPATHOCTH W TUIA KOBAJICHTHOW CBS3M (G- M M-CBSI3W), B3aUMHOT'O BITUSTHUS
aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaXx;

c(hOpMHPOBAHHOCTh YMEHUS XapPaKTEPU30BATh HCTOUHUKH YTIIEBOJAOPOTHOTO ChIpbs (HE(PTh, MPUPOJIHBIN Ta3, YroJib),
CIIOCOOBI €T0 MepepadOTKH B MPAKTHIESCKOE MPUMEHEHNE TTPOTYKTOB IEPEPadOTKY;

c(hOpMHPOBAHHOCTh BJIQJCHHUS CHCTEMON 3HAHUW O ECTECTBEHHO-HAYYHBIX METOJAaX TO3HAHUS — HaAOIIOJICHUH,
MU3MEPEHHUH, MOJICTTUPOBAHUH, SKCIIEPUMEHTE (PEaJTbHOM U MBICIICHHOM) M YMEHUSI IPUMEHSATD YTH 3HAHHUSI,

c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHITh OCHOBHBIC OIEpAIMU MBICIUTEIILHON NEATeIbHOCTH — aHAJIW3 U CHUHTE3,
CpaBHEHHE, OOOOIICHHWE, CHCTEMATH3aIlii0, BBISBJICHHE NPUYUHHO-CIICICTBEHHBIX CBS3€H — A WU3y4YeHUS CBOWCTB
BEIIECTB U XMMHYECKUX PEaKIIHA;

c(hOpPMHPOBAHHOCTh yYMEHHUH: BBISBISATH B3aUMOCBSI3b XHMHUYECKHX 3HAHUN C TMOHATUSIMH W TPEICTaBICHUSMU
JPYTUX €CTECTBEHHO-HAYYHBIX TMPEIMETOB /Jisg 0oJiee OCO3HAHHOTO MOHMMAHHS CYITHOCTH MAaTe€pUajbHOTO €IMHCTBA
MHUpa, UCIOJIb30BaTh CHCTEMHBIC 3HAHUS 1O OPTraHWYECKON XUMHUU 11 OOBSICHEHUS W TPOTHO3UPOBAHWS SIBJICHUIA,
UMEIONINX €CTECTBEHHO-HAYYHYIO PUPOY;

c(hOpMHPOBAHHOCTh YMEHUI: TPOBOJUTH PACUETHI IO XUMHUYECKUM (POPMYJIaM U YPaBHEHUSIM XUMHYECKUX PEaKInn
C WCIOJIb30BaHUEM (PH3WUYECKUX BETUYWH (Macca, 00BEM ra3oB, KOJUYECTBO BEIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJTMYECTBEHHOW CTOPOHBI: PACUETHI 10 HAXOXKICHUIO XUMUICCKON (POPMYJITBI BEIIECTBA TTO U3BECTHBIM MAaCCOBBIM JOJISIM
XUMHYECKHUX JJIEMEHTOB, MTPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIECTB;



c(hOpMHPOBAHHOCTh YMEHHIA: TPOTHO3UPOBATh, AHAIM3UPOBATH W OICHWBATH C TIO3UIUH IKOJIOTUUYECKOU
0€e30I1aCHOCTH TOCJEACTBHSL OBITOBOM M IPOU3BOJACTBEHHOM JEATEIBHOCTH YEJIOBEKa, CBS3aHHOW C MepepadOoTKOU
BEILIECTB, MCIOJIb30BaTh MOJYYCHHBIC 3HAHUS JJI MPUHSATUS TPAMOTHBIX PEIICHUN MPOoOJeM B CUTYyalUsX, CBS3aHHBIX C
XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CAMOCTOSITEIIbHO TNIAHUPOBATH U TIPOBOJUTH XUMUUYECKHUIA IKCIIEPUMEHT (TTOTyYSHUE U
U3YUYEHUE CBOICTB OpPraHMYECKUX BEIIECTB, KAuE€CTBEHHBbIE pPEAKUUU YTJIEBOAOPOJOB pPAa3IUYHBIX KJIacCOB U
KHUCIIOPOJICOIEPKAIINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX 33/1a4 MO0 PACMO3HABAHUIO OPTraHUYECKUX
BEIIECTB) C COOJIOJIEHUEM TMpaBUil O€30MaCHOr0 OOpalleHus C BEIIeCTBAMH W JIA0OPaTOPHBIM OOOPYJIOBAHHEM,
dbopMyIHpOBaTh 1EIh WCCIAEAOBAHMS, MIPEACTABIATh B PA3IMYHON (PopMe pe3yibTaThl IKCIIEPUMEHTA, aHAJTU3UPOBATH U
OIIEHUBATh UX JIOCTOBEPHOCTb;

c(hOpMHPOBAHHOCTb YMEHUM:

coOJI0/IaTh MPaBHJIa DKOJIOTHYECKH 11€7IeCO00Pa3HOro MOBEIECHUS B OBITY M TPYJIOBOM JEATEIHHOCTH B IIEINIAX
COXPAHEHUS CBOETO 3I0POBbS, OKPYKAIOIIEN TPUPOTHON CPEIbI U TOCTUKEHUS €€ yCTOMUYUBOTO Pa3BUTHS;

O0CO3HaBaTh OMACHOCTh TOKCHMYECKOI'O JICUCTBUS Ha >KMBBIE OPraHU3Mbl OMPEACIIEHHBIX OPraHMYECKUX BEIECTB,
noHuMas cmbici rmokaszarens ITJIK;

aHAIM3UPOBATh 1E€JIECO00PA3HOCTh MPUMEHEHHSI OPTraHUYECKUX BEHIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHHUSI COOTHOLUEHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIAThH IICJICHANPABICHHBIA MOUCK XUMHYECKONW MHGPOPMAIMU B Pa3IMYHBIX
UCTOYHUKAX (Hay4yHass W YydeOHO-HAay4yHas JHUTeparypa, CpeiCTBa MaccoBoil uHbopmanuu, MHTEepHeT U npyrue),
KPUTUYECKHA aHAIM3UPOBATh XUMHUYECKYyI0 HWH(Opmaiuioo, mnepepadaThiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUHU C
MOCTaBJICHHOM y4eOHOI1 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Kountpoububie | IlpakTuueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypcsbl
Pasnea 1. TeopeTndyeckne 0OCHOBBI OPraHNYeCKOH XUMHH
[IpenmeT oprannueckoit xumuu. Teopus
. bu6nmmoreka [IOK
1.1 CTPOCHHUSI OPTAaHUYECKUX coequHeHnid A. M. 8
https://myschool.edu.ru/
byrtneposa
Hroro no paszueny 8
Pa3pnen 2. YriaeBogopoabst
91 [IpenenpHbIE YriIeBOIOPOABI — AJIKAHBI, 5 bub6mmoreka [IOK
' LAKJIOATIKAHBI https://myschool.edu.ru/
29 HenpenenpHbie yriieBogOpOAbL: alIKEHBI, 14 1 bubnnorexa [JOK
' aJIKaJuCHBI, aJIKHHBI https://myschool.edu.ru/
bu6mmorexa [IOK
2.3 ApomaTHiecKue yrieBoa0poabl (apeHbI 8
P Y AOPOALI (apeHbl) https://myschool.edu.ru/
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOAOB U UX 4 bubnmorexa [IOK
' nepepaboTka https://myschool.edu.ru/
bu6nmoreka [IOK
2.5 ["aoreHnpou3BogHbIE YTIEBOIOPOIOB 4 1
P A Y HOpOA https://myschool.edu.ru/
Hroro mo pazneny 35
Paspnen 3. Kuciiopoacoaep:xaniue oprannyeckue coeuHeHUs
bubnmnorexa [JOK
3.1 Cruptel. denon 11 1 »

https://myschool.edu.ru/
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KapOonunpHbIE COeTUHEHNS: aTbACTHIBI 1

3.2 ketoHbl. KapOoHoBbIe KUCIOTHI. CIIOKHBIE 21 bubmorexa HOK
https://myschool.edu.ru/
s¢upsl. XKupsl
bubmuorexa [JOK
3.3 9
¥ TIeBOzE! https://myschool.edu.ru/
Uroro no pazgeny 41
Pasnea 4. Azorcogepikamnue opraHu4ecKue coeMHeHUs
4.1 AMuHBI. AMUHOKUCTOTHL. benku 12 bubmorexa HOK
https://myschool.edu.ru/
Hroro 1o pasueny 12
Pa3znen 5. BoicokomoJieKyJISIpHbIE COeIMHECHUS
bu6nuoreka [JOK
5.1 B 6
BICOKOMOJIEKYJISIPHBIE COEAMHEHUS httos://mvschool.edu.ru/
Hroro no pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102
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IHNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouuvecTBO yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie | IlpakTuueckue
n/n Bcero U3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThbI padoTsI
pecypcsl
[IpeameT u 3HaUEHUE OPraHUYECKOM
bu6nunorexa [IOK
1 XUMUH, TIPEICTABICHUE O MHOTOOOpa3uu 1
. https://myschool.edu.ru/
OpPraHUYECKHUX COSIUHEHUM
DNEKTPOHHOE CTPOEHUE aTOMa YIjiepoJia

) (ocHOBHOE U BO30YX IEHHOE COCTOSIHUSA). 1 bubnuorexa [JOK
BaneHTHbIE BO3MOKHOCTH aTOMa https://myschool.edu.ru/
yraepoaa
XUMHYECKas CBsI3b B OPTaHUUECKUX

3 coenuHEHUsX. MexaHu3mMbl 00pa3oBaHUs 1 bu6muoreka [IOK
KOBAQJICHTHOH CBSI3H, CIIOCOOBI pa3pbiBa https://myschool.edu.ru/
CBsI3e

4 Teopust CTpoeHUST OpTaHUYECKUX 1 bubnmnoreka [JOK
coenuHenuit A. M. Bytieposa https://myschool.edu.ru/
Buasl nzomepuu: cTpykTypHas,

5 MIPOCTPAHCTBEHHAS. DJIEKTPOHHbIE 1 bubmuorexa [HOK
3(eKTh B MOJIEKYyJIaX OPraHUuIECKUX https://myschool.edu.ru/
COoeqUHEHUN
IIpencraBienue o knaccupuKauy U

P ¢ bubmmorexa [JOK
6 CHUCTEMATHYECKasi HOMEHKJIaTypa 1
https://myschool.edu.ru/
(IUPAC) oprann4ecKkux BEIICCTB
7 Knaccudukanus peakuuii B 1 bu6muoreka [JOK
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OPraHU4YeCKOM XUMHH

https://myschool.edu.ru/

Cucremarusanus U 00001IeHUE 3HAHUN

but6mmoreka [IOK

8
10 TEME https://myschool.edu.ru/
AJKaHBI: TOMOJIOTHUECKHUH psiJl, 001as
9 dbopmysa, HOMEHKIATypa U U30MEpHs, bubnmoreka [JOK
AJIEKTPOHHOE U NMPOCTPAHCTBEHHOE https://myschool.edu.ru/
CTPOEHHE MOJIEKYJI
10 Du3nuYECKUEe U XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
aJIKaHOB https://myschool.edu.ru/
HaxoxaeHnue ankaHoB B IPpUPOJIE.
bubmnoreka IIOK
11 CriocoObI mosTydeHust 1 IpUMEHEHHE
https://myschool.edu.ru/
aJIKaHOB
[uknoankansl: o0mas Gopmya,
12 HOMEHKJIaTypa ¥ U30MepHsi, 0COOCHHOCTH bubnmoreka [JOK
CTPOCHHMSI 1 XUMHUYECKUX CBOWCTB, https://myschool.edu.ru/
CIOCOOBI TOTyUEHUS U IPUMEHEHUE
Pemenue pacy€THBIX 33724 HA
oTpeieNICHUEe MOJICKYJIIPHON (OPMYITBI
13 OpPraHUYECKOT0 BEIIEeCTBA 0 MACCOBBIM bubnmnoreka [JOK
JOJIIM aTOMOB 3JIEMEHTOB, BXOISIIINX B https://myschool.edu.ru/
ero cocrtaB. CucremaTuzauus u
000011IeHrEe 3HAHUA I10 TEME
AJIKEHBI: TOMOJIOTHUECKHUH psiJl, 001Ias
dbopmysa, HOMEHKIATYpa, HIEKTPOHHOE U
’ ’ Bubmuoreka LIOK
14 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
https://myschool.edu.ru/
CTpyKTypHas ¥ LUC-TpaHC-U30MEPHUS
AJIKCHOB
. bubnuotexa [JOK
15 Ddu3ndecKue U XUMUYECKHUE CBOMCTBA

https://myschool.edu.ru/
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ankeHoB. [IpaBnno MapkoBHUKOBa

Crioco0bI mosTy4eHus: 1 IpUMEHEHHE

but6mmoreka [IOK

16
aJIKCHOB https://myschool.edu.ru/
[TpakTiueckas pabora Ne 1 mo Teme
" bubnuorexa [JOK
17 [ToyyeHue 3THIICHA U U3YUYEHHUE €TO
e https://myschool.edu.ru/
CBOICTB
Pemenne pacy€THBIX 33124 Ha
18 onpeielICHUE MOJICKYJIIPHON (hOPMYJIbI Bubmaorexa I{OK
P YIp PNy https://myschool.edu.ru/
OpPraHUYECKOTO BEIIeCTBA
AJKaUeHBI: COMPSIKEHHBIE,
bubmnoreka IIOK
19 W30JIMPOBAHHBIE, KyMYJTHPOBAHHBIE.
https://myschool.edu.ru/
Oco0eHHOCTH ANEKTPOHHOT'O CTPOSHUS
20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX bubnmnoreka [JOK
JTMEHOB https://myschool.edu.ru/
21 CriocoObI MoTy4YeHHs ¥ TPUMEHECHUE bu6muoreka [IOK
aJIKaJINEHOB https://myschool.edu.ru/
AJIKWHBI: TOMOJIOTUYECKHH psiJl, 001Ias
29 dbopmysa, HOMEHKIATYpa, YIEKTPOHHOE U bubnmnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, https://myschool.edu.ru/
buznueckue cBoicTBa
. but6mmoreka [IOK
23 XHUMHYECKHE CBOMCTBA aJIKWHOB
https://myschool.edu.ru/
24 KadecTBeHHBIC peakiy Ha TPOMHYIO bubmmorexa [JOK
CBSI3b https://myschool.edu.ru/
25 CniocoObl nMony4eHus U MpUMEHEHHE bubnuorexa [JOK
AJIKUHOB https://myschool.edu.ru/
26 Pemenne 3aga4: pacy€Tsl 10 YpaBHEHHIO bubnmnoreka [JOK

XUMHYECKOW peaKnu

https://myschool.edu.ru/
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Cucremaruzaiusa 1 0000IIeHUe 3HAHUA

bu6nunorexa [IOK

27
10 TEME https://myschool.edu.ru/
ApeHBI: TOMOJIOTHYECKUHN PsiJI, 00IIIast
opMyJia, HOMEHKJIATypa. DIEKTPOHHOE
Gopsty P P but6mmorekxa [IOK
28 1 IPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYT
https://myschool.edu.ru/
OeH30J1a U TOIyoJIa, UX (pU3HUecKue
CBOICTBa
29 XUMHUYECKUE CBOWCTBA apEHOB: PEAKLIMU bubmuorexa [JOK
3aMelleHUA https://myschool.edu.ru/
XHWMHYECKUE CBOMCTBA APEHOB: PEAKLIUU
bubmnoreka IIOK
30 MPUCOETNHCHHSI, OKUCIICHHE TOMOJIOTOB
https://myschool.edu.ru/
OeHzona
31 OCco0EHHOCTH XUMHUYECKUX CBOWCTB bubmmoreka IIOK
cTUpoJia https://myschool.edu.ru/
Pemenne pacy€THbIX 33124 HA
32 orpesiesieHue MOJIEKYIIPHOUH (HOpMyIThI bubnmorera HOK
P P Py https://myschool.edu.ru/
OpraHNYeCcKoro BelIecTBa
33 CnocoOsI TOTy4YeHusI ¥ TPUMEHEHNE bubnmoreka [JOK
apeHoB https://myschool.edu.ru/
34 I'eHeTHueckas CBA3b MEKIY pa3IMYHBIMU bu6muoreka [IOK
KJIaCCaMH YIJIEBOJOPOIOB https://myschool.edu.ru/
Pacu€tbl Mo ypaBHEHUSM XUMHYECKUX
N bubnuorexa [JOK
35 peakmuii. Cucremarusaius 1 0000IIeHHE
. https://myschool.edu.ru/
3HAHUM 1O TeMe
36 [Tpupoansiii ra3. [TonytHble HeTsHBIE bubnmuoreka [JOK
rassl https://myschool.edu.ru/
37 KamMmeHHbI yroib U NpoayKThl €ro bubmuoreka [IOK

nepepaboTku

https://myschool.edu.ru/
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Hedtp 1 crioco6s € mepepaboTKy.

38 [IpuMeHeHNE IPOAYKTOB IIEPEPAOOTKH bubmmorexa TIOK
P PoRy pep https://myschool.edu.ru/
HepTH
39 I'eneTnyeckas CBA3b MEXKIY pa3IMYHbIMU bubnmnorexka HOK
KJIACCaMH YTJIEBOJOPOJIOB https://myschool.edu.ru/
["asioreHONPOU3BOHBIE YIIIEBOIOPOIOB:
40 AIIEKT OHHEC c OCHI/Ie'y CaKIIH ’ bubsmorexa LHOK
P P P https://myschool.edu.ru/
3aMeIleHus TaoreHa
JleiicTBHE IIeIOUCH Ha
41 rajJjoreHnpoun3BoIHbIE. B3anmoneiicTeue
JUTAJIOTEHAIKAHOB C MATHUEM U ITUHKOM
42 Cucremartuzanus 1 00001IeHNE 3HAHUN bubmuoreka [JOK
o pasueny "Yriaeroaopoab"” https://myschool.edu.ru/
43 KonTponbHas pabota no teme bubmmoreka LIOK
"VYraeBomopoabr" https://myschool.edu.ru/
[TpenenbHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKH psizl, oOmias popmyia,
P Popy butmmoreka [IOK
44 CTPOCHHE MOJIEKYJI, H30MEPHS,
https://myschool.edu.ru/
HOMEHKJIaTypa, KIacCu(pUKaIs,
duznueckue cBoicTBa
45 XUMHUYECKUE CBOMCTBA MPEIEIIbHBIX bubmuorexa [HOK
OHOATOMHBIX CLIUPTOB https://myschool.edu.ru/
46 CnocoOsI MoTy4YeHus: U TPUMEHEHNE bubnmnoreka [JOK
OJHOATOMHBIX CIUPTOB https://myschool.edu.ru/
[TpocTeie a¢upbl: HOMEHKIIATypa U
P bup P but6mmoreka [IOK
47 HU30MepHs, OCOOCHHOCTH (U3UYECKUX U
. https://myschool.edu.ru/
XUMHUYECKHUX CBOICTB
48 MHOroaTtoMHbIE CIUPTHI: ITHICHTIUKOIb bubnuorexa [JOK
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Y TJIMLEPUH, UX PU3NYECKHe U
XUMHUYECKHE CBOUCTBA

https://myschool.edu.ru/

Crioco6bI nostydeHust 1 IpUMEHEeHHe

but6moreka [IOK

49
MHOTOATOMHBIX CITUPTOB https://myschool.edu.ru/
DeHO: CTPOEHUE MOJIEKYJIbI,
. bubnuotexa [JOK
50 ¢dusndeckue cBorcTBa. TOKCUYHOCTD
https://myschool.edu.ru/
denona
. bubnmnoreka [HOK
51 Xumu4ueckue cBoicTBa (heHosa 1
https://myschool.edu.ru/
59 CnocoObI MoTy4YeHUsT U TPUMEHEHNE bubnmnoreka [JOK
denomna https://myschool.edu.ru/
[Tpaktuueckas padota Ne 2. Pemenue
but6mmoreka [IOK
53 9KCIIEPUMEHTANIBHBIX 33124 MO TeMe
" " https://myschool.edu.ru/
CrnupThl 1 PeHOITBI
54 CuctemaTtuzanus 1 00001IeHNEe 3HAHUA bu6muoreka [IOK
10 TEME https://myschool.edu.ru/
AJbIETUBI U KETOHBI: SJIEKTPOHHOE
55 CTpoeHHUE KapOOHMIbHOM TPYIIIIHI; bubnmoreka [JOK
TOMOJIOTHYECKHUE PSIbI, 001as hopmyra, https://myschool.edu.ru/
WU30MEpHsI © HOMEHKJIATypa
56 AJbaeTuabl U KETOHBI: (PU3NYECKUE bubmunoreka IIOK
CBOICTBA; peaKIUH MPUCOCTUHEHUS https://myschool.edu.ru/
57 Peaxiny oxuciieHus 1 KaUeCTBEHHBIE bu6nunorexa [IOK
pEAKLMH AIbAETHIOB U KETOHOB https://myschool.edu.ru/
58 Crioco0bI MosTy4eHus! ajabAerHI0B U bubmuoreka [JOK
KETOHOB https://myschool.edu.ru/
59 OIHOOCHOBHBIE TIPEIETIbHBIE bu6nunorexa [IOK

KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH

https://myschool.edu.ru/
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CTPOCHHSA UX MOJICKYIJI

60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bu6muoreka [IOK
KHCTIOT, UX (hU3HUECKHUe CBOMCTBA https://myschool.edu.ru/
61 XUMHUYECKUE CBOMCTBA MTPEAEIIbHBIX bubmuorexa [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://myschool.edu.ru/
OCo0OeHHOCTH CBOWCTB MYPaBbUHOM
bubmnoreka IIOK
62 KUCIOTHI. MHOTr0ooOpa3ue kapOOHOBBIX
https://myschool.edu.ru/
KHUCIIOT
OCcoOEHHOCTH CBOMCTB: HEMPENEIbHBIX U
apoMaTU4YECKNX KapOOHOBBIX,
63 IIMKApOOHOBBIX, THAPOKCUKAPOOHOBBIX bubmorexa LOK
P > THAD P https://myschool.edu.ru/
kucioT. [IpencraBurenu BeICIINX
KapOOHOBBIX KUCIIOT
64 [TonsiTHE O MPOU3BOTHBIX KAPOOHOBBIX bu6nunorexa [IOK
KHCJIOT https://myschool.edu.ru/
65 CriocoObI Moy4eHus U TPUMEHEHUE bubnuorexa [JOK
KapOOHOBBIX KHUCIIOT https://myschool.edu.ru/
CrnoxxHbIe 3(DUPBI: TOMOJIOTHIECKUN PSIJI,
66 obmrast hopmyIia, H3oMepus U Bubnmorexa [IOK
PMYId, P https://myschool.edu.ru/
HOMEHKJIaTypa
67 Du3nYeCcKre U XUMUYECKHE CBOMCTBA bubmmoreka [IOK
a¢upos https://myschool.edu.ru/
Pemenne pacy€THbIX 3a1a4: 1O
68 YPABHEHUIO XUMHUYECKON PEaKIIMK, Ha bubnuorexa [IOK
ofpeieJIeHue MOJIEKYJISIpHON (hOpMYyJIbI https://myschool.edu.ru/
OpraHNYecKOro BellecTBa
69 [TpaxTrueckas padorta Ne 3. Pemenue bubmuoreka [IOK

SKCIICPUMCHTAJILHBIX 3a4a4 IO TCME

https://myschool.edu.ru/
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"Kap6onoBbie kuca0Thl. C0KHbBIE
a¢upsr”

XKupsr: crpoenue, puznveckue u

but6moreka [IOK

70 N
XUMUYECKHE CBOMCTBA (TUIPOIIN3) https://myschool.edu.ru/
OcoOEHHOCTH CBOMCTB JKUPOB,
but6mmoreka [IOK
71 COJIEpKALUX OCTATKH HETIPEIEIbHBIX
https://myschool.edu.ru/
JKUPHBIX KUCTOT. JKUpHI B pupoje
Mpbl1a KaK COJIM BBICIITUX KapOOHOBBIX
7 KHUCJIOT, HX MotoIiee AchictBue. [Tonstue bubmuorexa [JOK
0 CUHTETHYECKHUX MOIOIINX CPEICTBAX https://myschool.edu.ru/
(CMCO)
['eneTnueckas CBs3b yIi€BOJIOPOIOB U
73 KHACJIOPOACOE mamIZx 0 FaHI/Il::leCKI/IX Eubmorexa IOK
P P P https://myschool.edu.ru/
BEIIIECTB
74 Pacuérel o ypaBHEHUAM XUMHYECKUX bubnuorexa LIOK
peaxkuun https://myschool.edu.ru/
75 CuctemaTtuzanusi ¥ 00001eHUEe 3HAHUIA bu6mmoreka IIOK
10 TEME https://myschool.edu.ru/
OO6m1as XxapakTepUCTUKA YTIEBOIOB U
76 Knaccn(bmlc)aunﬁp JIeBOI[zB (MoHO-, TU- U buGnnorexa LIOK
. ’ https://myschool.edu.ru/
MOJIMCAXapUIbI)
77 Monocaxapusl: GU3MUECKHE CBOMCTBA U bubnmnoreka [JOK
HaxO0K/JICHUE B IIPUPOJIE https://myschool.edu.ru/
78 [IpuMeHeHue IioKo3bl, €€ 3HAUCHUE B bubnuorexa [IOK
JKU3HENEATENBHOCTH OPraHu3Ma https://myschool.edu.ru/
Hucaxapuapl: caxaposa, MajibTo3a 1
but6mmoreka [IOK
79 nakTo3a. HaxoxxaeHue B mpupose u

MMPUMCHCHHUC AUCAXapuaoB

https://myschool.edu.ru/
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[Tonucaxapuapl: cTpoeHue

bu6anoreka LIOK
80 MaKpOMOJIEKYJ, (pu3mueckue u
s https://myschool.edu.ru/
XUMHUYECKHE CBONCTBA, MPUMEHEHHE
bubnuorexa [JOK
81 [TonsiTe 06 NCKYCCTBEHHBIX BOJOKHAX
https://myschool.edu.ru/
Pemienue pacueTHbIX 3a1a4 Ha
82 OTIpe/IeIIeHUE JIOJH BBIXO[a MPOTyKTa bubmorexa LHOK
P oAy https://myschool.edu.ru/
peaKiuu OT TEOPETHUECKHA BO3ZMOXKHOTO
83 CuctemaTuzanus ¥ 00001eHNEe 3HAHUIA bu6mmoreka IIOK
o pazzeny https://myschool.edu.ru/
KonTtponsHast paboTa mmo teme
84 "Kucnopoacoaepsxaiiye opraHudecKie bubmorexa LHOK
P " P P https://myschool.edu.ru/
COCTMHEHUS
AMUHBIL: KJTaccUpUKAIMSA, CTPOSHUE
85 MOJIEKYJ1, 001mast popmyiia, H30MepHst bubmmorexa TIOK
Yo pMYy I, ? ’ https://myschool.edu.ru/
HOMEHKJIaTypa U (U3HYECKUE CBOMCTBA
86 XuMHUYECKUe CBOMCTBA adu(paTHIeCKUX bubmuoreka [JOK
aMUHOB https://myschool.edu.ru/
AHWINMH: CTPOEHUE aHWINHA,
. bubmmoreka IIOK
87 0COOCHHOCTH XUMHUYECKHUX CBOMCTB
https://myschool.edu.ru/
aHWJIMHA
88 CrniocoObI noy4eHus ¥ NpUMEHEHHE bubnmoreka [JOK
annpaTUIECKNX aMUHOB https://myschool.edu.ru/
AMMHOKHUCJIOTHI: HOMEHKJIaTypa U
89 u3oMepusi, hrusnyeckre CBOMCTRA. bubnuorexa [IOK
OtnenbHbIE IPEACTABUTENH O https://myschool.edu.ru/
AMHUHOKHCIIOT
90 XUMHUYECKHEe CBOMCTBA aMHUHOKHCIIOT, UX butbmmoreka [IOK
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OMOJIOrMYeCcKOe 3HaUeHUEe aMUHOKHUCIIOT.
CuHtes u TUAPOJIN3 ICTITHAO0B

https://myschool.edu.ru/

o1 benku kak npUpoAHBIE TOIMMEDSIL; bu6mmoreka [JOK
CTPYKTYpbI O€JIKOB https://myschool.edu.ru/
92 XUMHUYECKHE CBOMCTBA OEITKOB bubnmorexa LIOK
https://myschool.edu.ru/
A3oTcoaepKaliue reTepolruKINIecKre
93 COGI[I/IHeHiH. HyKJIeI/IH(fBLIe KHUCJIOTBI: bubmmorexa [OK
https://myschool.edu.ru/
COCTaB, CTPOEHUE U OMOJIOTHYECKas POJib
[Tpaktuueckas padota Ne 4. Perenue
94 AKCIEPUMEHTAIBHBIX 3aJa4 10 TEME bu6mmoreka [IOK
"A3oTcoaepKalliue OpraHuyecKue https://myschool.edu.ru/
coequueHus"
[Tpaktuueckas padota Ne 5. Permenue
95 AKCIEPUMEHTAIBHBIX 33Ja4 10 TEME bubnmnoreka [JOK
"Pacrio3HaBaHuEe OpraHUYECKUX https://myschool.edu.ru/
coenuHeHnH"
KonTponbhas pabota no teme
96 " A30TCcoIepKaIiue OPraHuIeCKIe Bubnmorexa [IOK
" https://myschool.edu.ru/
COCMHEHUS
OCHOBHbIE IOHATHUSI XUMUHU
97 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN U bubmuorexa [JOK
METO/Ibl UX CUHTE3a —TIOJIUMEPHU3ALIMS U https://myschool.edu.ru/
MTOJIMKOHICHCAITUS
98 IInactmaccel. Y Tunuzauus u bubnuorexa [JOK
nepepaboTKa IIacTUKa https://myschool.edu.ru/
99 DJ1acToMephl: HaTypaJIbHbIN bubnmnoreka [JOK

CUHTCTUYCCKHE KaydyKH. Pe3una

https://myschool.edu.ru/
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BonoxkHa: HaTypaJIbHbIE, HCKYCCTBEHHBIE, Eub 10K
nonmoTeKa

100 LT 1
CHHTETHHACCIHE. LIO0TMEpRT https://myschool.edu.ru/

CIICIMAaJIbHOI'O Ha3HAYCHUA

[TpakTrueckas pabota Ne 6. Pemenue
101 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 1
"Pacro3naBaHue IIaCTMAacC ¥ BOIOKOH"

but6mmorekxa [IOK
https://myschool.edu.ru/

O00011IeHHUE U CUCTEMATU3ALMS

102 M3Yy4YEHHOI'0 MaTepuaia 1o TeMe 1 bubmmorexa LOK

https://myschool.edu.ru/

"BricokOMONEKyIIpHbIE COSTUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 102 3 0
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

Pymsutuc I'.E., ®enpaman @.I"., Xumus. 10 knacc. — M.: IIpocsenienue,
2020
e Xomuenko W.I'. COOpHUK 3a1a4 ¥ YIIPaKHEHUH IO XUMUU.
o Xumus. [locobue-peneTuTop njsi mocrynaroumx B By3bl — PoctoB H//I:
u3a-Bo «Denunkcy, 2000. 768¢
o XUMMSI. llomroroBka kx EI'D. Temarmueckue TtecThbl. ba30BBIT H
noBellieHHbIH ypoBHU. 10-11 knaccel: mon pen. B.H.[doponbkuna. -
PocroB v//1: uzn-Bo Jlernon, 2017. 476 c.
METOANYECKHUE MATEPHUAJIBI JJISA YYUTEJIA
e O. C. Tl'aopuensn, WU.I'. Octpoymon, C.IO. Ilonomapes. IIporpamma
Kypca xumuu 15 10 knacca, yriyoieHHbl ypoBeHb. M. «Jlpoday 2018
e ["apa H.H. Ilporpammbl 00111€00pa30BaTeNbHBIX YUPESKICHUN. XUMHUS. —
M.: ITpocsemienue, 2018

e Ilporpamma kypca xumuu jjsi 10—11 kiaccoB o01ieo0pa3zoBaTeIbHBIX
yupexkaenuit (apropbl O. C. T'abpuensn, WU. I'. Octpoymon, C. A.
CnankoB) - M.: IIpocsemienue, 2019

e Pagenxuit A.M. Kontponbhbie paboTel mo xumuu B 10-11 knaccax:
nocobue jutst yautens. — M.: [IpocBemenue, 2019

e PaOouas terpans. 10 kmacc (aBropsl O. C. I'abpuensn, C. A. Cnaakos) -
M.: ITpocsemenue, 2021

e Terpans st 1aOOPATOPHBIX OMBITOB M MpakTUyeckux paboT. 10 kiacc



(aBTopsl O. C. I'abpuensin, U. B. Akcénona) - M.: [Ipocsemienue, 2021
e Xumus B TecTax, 3agadax W ynpaxHeHusax. 10 kmacc (aBropel O. C.
[Nabpuensn, U. B. Tpury6uax) - M.: Dx3amen, 2021

e KoHTposbHBIE U CaMOCTOSATENBHBIE pa0OTHI MO0 XUMHUH. 10 KIacc (aBTOpPbI

O.C. TI'abpuensn, U. I'. Octpoymos, C. A. CragkoB) - M.: Dk3amen, 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

e http://www.chemnet.ru ['azeta « Xumusi» u callT ais yuutens «5 uay Ha
YPOK XHUMHH»

e http://him.1september.ru Enunas komnexuus [{IOP: IIpeamerHas
KOJUIEKIUSA «XHUMHUSI

e http://school-collection.edu.ru/collection/chemistry EctectBenno-
Hay4HbBIC dKCIIepUMEHTHI: Xxumus. Komneknus Poccniickoro
00111e00pa3oBaTeILHOTO TTOpTAJIa

e http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmukbepoBoii

e http://www alhimik.ru Bcepoccuiickast onumnuazga NKoJIbHUKOB 110
XUMHH

e http://chem.rusolymp.ru Opranudeckasi XuMUsi: SJIEKTPOHHBIN YUeOHUK
JUJTS CPETHEH IIKOJIBI

e http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: JICKTPOHHBIM
y4eOHUK

e http://www hemi.nsu.ru OTKpBITBII KOJIIEHK: XUMUS



o http://www.chemistry.ru JluctaniimonHas oaMMIIMaIa 0 XUMUU:

TEJIEeKOMMYHUKALIMOHHBIN 00pa30oBaTEIbHBIA IPOEKT



