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HOACHUTEJIBHAS 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 o011ero
oOpazoBanusi(POII COO), npencrasnennbix B denepanbHOM rocynapcTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoi
Qdenepanun, peaNM3yOIIUX OCHOBHBIE 00pa3oBaTeIbHBIE 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
CHUCTEME €CTECTBEHHO-HaydyHOro oOpa3oBanus yuammuxca 10-11 kiaccos.
WN3yuenune mnpeamera, peaiusyemMoe B yCIOBHAX AU(GEpEHIIUPOBAHHOIO,
npoduibHOTO 00y4YeHHs, TpU3BAaHO oOOecrneunTh 00Ie00pa3oBaTENbHYI0 U
OOIIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHHUKOB IIKOJIBI, HEOOXOJUMYIO st
aJanTalui UX K OBICTPO MEHSIIOIIUMCS YCIOBUSM KU3HU B COLIUYME, a TaKXKe IS
POJIOJDKEHUs O0y4YeHHUs] B OpraHu3alusx npodeccuoHaIbHOTrO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCSI OJJHON U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamme mno Xumuum Ha3zHaueHUE TmpeaMeTa «XUMHUSD) MOTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBONOJIAralolUUMU
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 HMH(POPMALIMOHHO-METOJUYECKAs, peaau3alus KOTOpOoM oOecreynBaeT
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 OILEHKH O0Opa30BaTENbHBIX JOCTHXKCHHI OOyYarolmuXcs 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 W3Y4YEHUs B paMKaxX OTHENbHBIX Mpoduied, NpeaycMaTpuBaeT
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 NPUMEPHYI0 TOCIEIOBATEIbHOCTh M3YyUYEHUS 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 o00pa3oBaHUsA, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAaHUPYEMBIX ~ PE3yJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOrpaMMBbl CpEeIHEro o0111ero oOpa3zoBaHuUs (JIMTUHOCTHBIX,
METarpeAMETHBIX, MPEAMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI0O3HABATENbHBIX  JEHCTBUN  OOydYaromerocs IO OCBOEHUIO
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) COCTABISIOIIEH COJEpKaHUsl YYEOHOro IperMeTa
«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
Ha3HAYEHUU TIPEeIMETOB 0a30BOro M YIUIYOJEHHOIO YpOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO OOYyYEHHUST HAa YPOBHE CpeaHero ooimero oOpa3oBaHUS
XUMUS Ha YpPOBHE YINIYOJIEHHOIO W3YYEHHUs HANpaBJIEH Ha peau3aliio
OPEEMCTBEHHOCTH C  MOCJIEAYIOIUMM  3TalloM  MOJXYYEHUsS  XHUMHYECKOIro
oOpa3oBaHMs B paMKax M3Yy4YEeHHs CIEHUAIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCIMIUIMH B By3aX M OPraHHU3aIUAX CPEIHEro MpoQecCHOHATBHOTO
oOpazoBaHusi. B 3Toll CBsI3W u3ydeHHE NpeaMeTa «XUMHS» OPUEHTHUPOBAHO
OPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIIyOJIeHHe TEOpEeTHYECKOW U
PAKTUYECKON MOATOTOBKU OOYYaIOIIMXCSs, BHIOPABIIMX OMpPenenEHHbIN mpoduiib
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
benepanbHOl 00pa3oBaTENbHONM MPOTPAMMBI CpPEAHEro 001Iero o0pa3oBaHUs
U3y4YeHHE TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha pelieHHe 3aaady



BOCIMTAHUSA U COLMAIBHOIO PA3BUTHS OOydarommxcs, Ha (OpMHUpPOBAHHE y HUX
OOILIEMHTEIUIEKTYJIbHBIX YMEHHUI, YMEHUN palyOHAIU3aluu y4eOHOro TpyJa U
0000IIEHHBIX  CIOCOOOB  NIESITENBHOCTH, MWMEKOIIMX  MEXIUCIUIIIMHAPHBIH,
HaJIPEeIMETHBIN XapakTep.

CocraBnsomiuMy npeaMera «XUMHUsS» Ha YpPOBHE yriayOiIEHHOTO M3y4deHUs
ABISIIOTCS  yrIyOn€HHble Kypcbl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHun moaxoAoB K 0TOOpY M CTPYKTYPHOU
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
HEOpPraHWYeCcKass XUMHUS» COCTaBISIET COBOKYIHOCTb NPEIMETHBIX 3HAaHUU 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 yrayOJn€HHOM YpOBHE H3yYEeHMs MpeaMera olecreueHa
BO3MOXHOCTh 3HAQUMUTEJIBHOIO YBEJIMYEHHUsS OObEMA 3HAHMM O XUMHUYECKHX
AJIeMEHTaxX M CBOMCTBAaX MX COEIMHEHHM HAa OCHOBE PACIIMPEHUs] U yriayOieHus
IPEICTABJICHUNA O CTPOCHUM BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKIMM, pacCMaTPUBAEMBbIX C TOUKH 3PEHUS XUMHUYECKON KUHETUKU
U TepMoaMHamMuKU. HM3ydeHue mnepuoanydeckoro 3akoHa u Ilepmommueckon
CUCTEMbl ~ XMUMHYECKMX  JJIEMEHTOB  0Oa3upyercds  Ha  COBPEMEHHBIX
KBAHTOBOMEXAaHUYECKUX MPEICTABICHUAX O CTPOCHUHU aToMa. XUMHUYECKas 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
ANEKTPOXUMHUYECKUX MPOIECCaX U ANEKTPOIU3E PACIIaBOB U PACTBOPOB BEIIECTB.
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 3HaueHWEe HMEEeT TO, YTO Ha COJAEp)KAaHUE KYypPCOB XHUMHUU
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 NIl KJIACCOB 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  KIIACCOB XUMUKO-
Oouosoruyeckoro npoduis OOJIBIIMK YIEIbHBIM BeCc OyJIeT MMETh 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 JIMNWJbL, OEJIKH, YIJIEBOAbl, HYKJIEHHOBBIC
KUCJIOTHl U Apyrue. [Ipm 3TOM 3HaHUA O COCTaBe M CBOMCTBAX MPEACTABUTEIICH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIY’KAaT OCHOBOM I H3y4YECHUS
CYIIIHOCTH TIPOLIECCOB (DOTOCUHTE3A, AbIXaHUs, MUIIEBAPECHHUS.

B miane ¢QopmupoBaHUs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHMS
0OILIIEHay4YHBIX METOJIOB [TO3HAHUS U OIBITA TPAKTUYECKOTO MPUMEHEHHUST HAYYHBIX
3HaHUN U3y4YeHue npenMera «XvUMHUs» Ha YIIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX € Y4eOHBIMM MpeIMETaMu, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOrnacteil «EcTecTBeHHO-HaydHblE TpenMeTb», «MaTtemaTuka u
uHpopmaTrka» U «Pycckuil sI3bIK U IUTEpATYPA».

[Ipu u3zyyenuu yueOHOro mnpenMera «XuMus» Ha YriayOJIEHHOM YpOBHE
Tak)ke, KaKk Ha ypOBHE OCHOBHOT'O U CpefHero ooOiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3ajjauell MepBOCTENEHHON 3HAUMMOCTHU SIBISIETCS (POPMHUPOBAHUE 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 €€ Beaylleil poiu B obOecrnedyeHuu
YCTOWYMBOTO  Pa3BUTHUS ~ YEJIOBEYECTBA: B  PEIIGHUHM  MpoOseM
AKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJIULMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00eCIeueHnr PalMOHAIBLHOTO MPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUs U OOLIEH KyJIbTYphl YEJIOBEKA, a TAKXKE 3KOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3JJ0POBBIO U MPUPOJHOI Cpelie;

e OCBOCHME CHCTEMBbl 3HAHUW, JIEKAIIUX B OCHOBE XUMHUYECKOMU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (GyHIaMEHTaIbHBIX
MIOHATHM, 3aKOHOB W TEOPUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pAa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAQJMOJIEKYJIIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHHUS XUMHUYECKUX DPEaKLHH, O



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

dbopmupoBaHue y 00yUarmmXxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUU 151 OOBSICHEHUS
KITFOUEBBIX HJEH U MPoOJIeM COBPEMEHHOM XUMHUHU, JIsI OOBSICHEHUS W
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus mpo0eM, CBI3aHHBIX ¢ XUMUEH, MPOTHO3UPOBAHUSI,
aHaIKM3a U OIEHKU C MO3UIIMI KOJIOTUYECKONU 0€301MacCHOCTH TOCIEICTBUN
OBITOBOM U MPOU3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKAa, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BaHUEM U  MepepadoTKOH
BEILIECTB;

yriyOlieHne  TPEeACTaBICHUM O  Hay4YHBIX  METO/ax  IMO3HAHUA,
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
GyHKIIUN 1ETOCTHOM CHUCTEMBI CpeAHEro o0Iero oOpa3oBaHUs NPU H3YYCHUU
npeaMera «XUMHsS» Ha  YrIyOJN€HHOM YpPOBHE OCOOYIO  aKTyallbHOCTh
IpUOOPETAIOT TaKKUE LIETH U 3a7]a4H, KaK:

BOCIIUTAaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SBJIICHHM TMPUPOJIBI,
YBOKEHUSI K TMpOLIECCY TBOpPUECTBA B OO0JACTU TEOPETHUYECKUX 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 YCIIEITHOM NpodeccruoHaIbHOM U 00IIeCTBEHHON JesSTeNbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMupoBaHUE€ YMEHHH W HABBIKOB Pa3yMHOI0 MPHUPOAOINOIL30BaHUSA,
Pa3BUTHE HKOJIOTMYECKOMN KyJIbTYPhI, IPUOOPETEHUE OMBITA 0OIIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOU JIEATENbHOCTH.

OO6miee 4uciI0 9acoB, MPEAYCMOTPEHHBIX I NU3YUEHUS XUMHUHU Ha YTIIyOJICHHOM
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).



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 BO3MOXXKHOCTH aroMa yriiepoAa. XUMHYECKass CBA3b B
OpPraHMYECKUX COCIUHEHUSX. Tumbl TUOpUIU3AIMKM aTOMHBIX oOpOuTaen
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBsI3U (OOMEHHBIN U JJOHOPHO-
aKIENTOPHBIN). TUTBI TEPEKPHIBAHUS ATOMHBIX OpOUTANe, ©- W T-CBS3W.
OnuHapHasi, 1BOWHAs U TpoiHasi cBsi3b. CIOCOOBI pa3phiBa CBS3EH B MOJIEKYJIax
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. M3omepusi. Buabl wu3oMepuu: CTPyKTypHas, MNPOCTPAHCTBEHHAS.
DnekTpoHHbIE YPHEKThI B MOJIEKYJIaX OPTaHUYECKUX COCAUHEHUM (MHIYKTUBHBIM
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, OMbBITHl MO MNPEBPALICHUIO OPraHMYECKHX BEIIECTB IPU HArpeBaHUU
(u1aBneHue, OOYIJIMBAHUE U TOPEHME), KOHCTPYHPOBAHHME MOJIeNIed MOJEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasbl.

Ankanpl. ['omonorudeckuil ps ankaHoB, o0rmias ¢popMya, HOMEHKIIaTypa 1
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIN alKaHOB, SP°-
rudopuau3alys aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOHCTBA
AJIKaHOB.



XUMUYECKUE CBOWCTBA aJKAHOB: PEAaKIMU 3aMEUICHUs, H30MEpPU3ALINH,
JNErUAPUPOBAHUS, IUKIN3ANHN, TUPOJIN3a, KPEKUHra, ropenus. llpeacrasinenne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 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 (IIUKJIOMEHTaH, IIMKIOreKcaH) IuKiIoankaHoB. CrnocoObl MONydeHus: U
PUMEHEHUE UKIOAIKAHOB.

Ankensl. ['oMonorudeckuil psii aakeHoB, obmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥  NPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ] alKeHOB, SpP*-
rudopuau3alys aTOMHBIX opOuTaliel yriepoaa, 6- U m-CBsi3u. CTPyKTypHas U
reomerpuyeckas (nuc-TpaHc-) uzoMepuss. @PU3NUYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOMCTBA: PEAKIMU ITPUCOCIUHEHHUS, 3aMEIIECHUS B O-TIOJIOKECHHE
IpU JBOMHOM CBSI3M, NOJMMeEpU3auuu U okucieHusd. [IpaBuno MapkoBHHKOBA.
KadectBenHble peakiiuy Ha JABOWHYIO CBsI3b. CrocoObI MOMyYeHHUS] U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsLKEHHBIE, U30JUPOBAHHbBIE,
Kymyauposanuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONMpsDKEHHBIX  AWeHoB, 1,2- wu 1, 4-npucoenunenue. [lomumepuzanus
cONpsKEHHBIX TUeHOB. CrocoObI MOJIyYeHUs U IPUMEHEHNE aJIKa/IMEHOB.

Ankunbl. ['omonorudeckuii psifi aikMHOB, o01as Gopmylia, HOMEHKIATypa U
U30MEpHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, SP-
rudpuau3anms aTOMHBIX OopOuTaneil yriepona. Ou3MyecKue CBOMCTBA aJKUHOB.
XWUMUYECKUE  CBOMCTBA:  peakUUMW  MNPUCOCAUHEHUs, JTUMEpU3alud U
TpUMEpPHU3aLUU, OKUCIEHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, NMEIOIIMX KOHLEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peakIuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTyUYEHHUS
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 €r0 TOMOJIOTOB: PEAKIIMK 3aMelIeHUsI B OCH30JIbHOM KOJIbIIE U
YIJIEBOJLOPOJAHOM pPaAuKalle, PEAKUUN NPUCOECAWHEHUS, OKUCIECHHE TOMOJIOTOB
Oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe AJKWIbHBIX pPaJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMWHO- M HUTPOTPYIIHBI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lonumepuszanus ctuporna. CrnocoObl NOTyYEHUs U
IPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponansiii ra3. [lomytHele HedTaHBIE Ta3bl. HedTh 1 € nmpoucxoxkacHue.
KameHHbI#1 yronp u npoaykTsl ero nepepaborku. Crnocoodsl nepepadboTku HedTu:



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 TaJOreHNPOU3BOHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMEIIeHHs] TaJoreHa Ha TUAPOKCOTPYIITY, HUTPOTPYIIly, IHAHOTPYIIY,
amuHorpynmy. /[leificTBHe Ha TalOreHNPOM3BOAHBIE BOJHOTO W CIUPTOBOTO
pacTtBopa mENOYM. B3auMOAENCTBHE NUTAJION€HAIKAHOB C MAarHUMEM WU ILIUHKOM.
[Tonstue 0 METaJJIOOPraHUYEeCKUX COETUHEHMSIX. Hcnons3oBanue
raJIOTEHIIPOM3BOJHBIX YIJIEBOJAOPOAOB B OBITY, TEXHUKE M TP CHHTE3e
OpPraHMYECKHUX BEIIECTB.

OKCnepUMEHTaIbHbIE METOJbl M3Y4YEHHUS BEIIECTB W HX MpEBpaIlCHUI:
U3ydeHrne (pU3NUEecCKUX CBOWCTB YIJIEBOJIOPOAOB (PACTBOPUMOCTH), KaU€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 M BOJOpPOJa B OPraHMYECKHX BEILECTBAX, IMOIY4YEHHE OSTUJICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKomiieHHE ¢ Koyuekuusamu «HedTts» u «Yromby, C
oOpa3iamMu TIacTMacc, Kay4yKOB M PE3UHBI, MOJIETUPOBAHHE MOJIEKYJ
YTJIEBOJOPO/IOB U TAIOT€HIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucnopoaconepxaiiue opranuyeckue COeAUHEHHS.

[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: pEaKUUU 3aMELICHUs, JerHApaTallii, OKHCIICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU H  HEOPTaHWYECKUMH  KHCIOTAMHU.
KadecTtBenHast peakiiysi Ha OJJTHOATOMHBIE CIIUPTHI. J[elicTBUE ATaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOTy4YeHUS W NPUMEHEHHE 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 KHUCIIOTaMH, KayeCTBEHHAs peakiyds Ha MHOTrOaTOMHbIE
cnupthl. [IpencraBineHne o MexaHuU3Me peakiuil HyKJICOPHUIBHOTO 3aMeIlEHUs.
JleiictBue Ha opraHu3Mm 4esnoBeka. C(CrnocoObl MOJYyYEHHUST U NPUMEHEHUE
MHOTOATOMHBIX CIIUPTOB.

®enos. CrpoeHHe MOJEKYJbl, B3aUMHOE BIUSHHE THUIPOKCOTPYIIIBI U
O0eH305bHOrO sapa. Pusnyeckue cBorcTBa (eHona. OCoOEHHOCTH XMMHUYECKHUX



cBoiicTB (¢enoma. KauecTBeHHble peaknuu Ha (eHosl. TokcuuHOCTh (eHora.
Cnoco0sl nostyyeHus 1 npuMenenue penona. Genondpopmanpaeruanas cMoma.

KapOoHunbHbIe COETMHEHUS — aTbJETUABl 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 albJerU0B, KAYeCTBEHHBIC PEAKIIMU HA ajibJeTUIbI.
CriocoObl oTy4eHus! ¥ MPUMEHEHHE allbJIETHI0B U KETOHOB.

OHOOCHOBHBIE TIPECIIbHBIC KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepus u HoMeHKI1atypa. Pu3ndeckue CBOMCTBa
OJIHOOCHOBHBIX TMPEAECIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KMCIIOTHBIC CBOMCTBA,
peaknms dSTepuPUKANNHA, PEAKIIUU C Y4YaCTHEM YIJIEBOJOPOAHOTO paauKaa.
OcoOeHHOCTH CBOMCTB MYpaBbUHON KHUCJIOTHL. [loHSITHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHorooOpa3ue KapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO]IE8As,
NuHONeH08as KUCIOoThl. CrocOOBI 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. Ctpoenue, Gu3ndecKkue U XUMUIECKHUE CBOMCTBA KUPOB: THIIPOTIU3 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 yrieBonoB (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
TPYyII, CIUPTOBOE U MOJOYHOKHCIOE OposkeHue. [IpumeHeHWe TIII0KO3bI, €€
3HAYEHUE B JKU3HEAEATEIbHOCTH Opranu3ma. Jucaxapuasl: caxaposa, MajibTo3a U
JakTo3a. BoccTtaHapnMBaromye U HEBOCCTaHABIMBAIOIIUE Aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npuMmenenue. [lonmucaxapuabl: Kpaxmal,
JIMKOTEH W 1euiono3a. CTpoeHHEe MakKpOMOJIEKYJl Kpaxmaia, [JIMKOreHa H
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 MIENK).



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 (BO3MOXXKHO HCIOJIb30BaHUE
BUJICOMaTEpHANIOB), KAaueCTBEHHBIE pEaKkUWU Ha anbJerujibl (C THIPOKCHIOM
muammuHcepeOpa(l) u  rugpokcuaom  wmenu(ll)), peakuus ramumepuHa ¢
ruapokcusiom Menu(ll), xumuyeckue cBoicTBa pacTBOpa YKCYCHOM KHCIOTHI,
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 — OpraHlyecKue Mpou3BojaHble ammuaka. Kiaccudukanus aMUHOB:
anudaruyeckue W apoMaTHUeCKue; TMEepBUYHBIC, BTOPUYHBIE M TpPETUYHBIE.
Crpoenune Moiiekys, obmas gopMyia, U30MepUs, HOMEHKIAaTypa U (U3NUYECKUE
cBOMcTBa. XMMHYECKOE CBOWCTBA alM(PaTUUECKUX AaMHUHOB: OCHOBHBIE CBOMCTBA,
AIKWIAPOBAHUE, B3aUMOJIECHCTBUE IIEPBUYHBIX AMMHOB C a30THUCTOM KHCIIOTOHU.
Conu anKnJiaMMOHMUS.

AHUIIMH — TIpeACTaBUTENb aMHHOB apomaruueckoro psga. CrpoeHue
aHWIMHA. B3auMHoe BiIMsHUE TPYIIl aTOMOB B MoJieKyJe aHwInHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CrocoOsbl
NOJIyYEHUS M NpUMEHEHHe anudarnuyeckux aMuHOB. [lomydyeHue aHwnIMHA W3
HUTpOOEH301a.

Amunokuciotel. Homenknatypa u uzomepus. OTaenbHble IpeICTaBUTENN O
AMUHOKHCIIOT:  IJIMIMH, alaHuH. @PU3H4YecKHe CBOMCTBA  aMUHOKHUCIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak amM(pOTEepPHBIX OpPraHUYeCKuX
COCIMHEHMM, peakiusi MOJIMKOHACHCAMK, O0pa3oBaHUWE TMENTHIHON CBS3U.
buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 ¥ THIPOJIU3 IIETITHIOB.

benku kak npuponHble nonumepbl. [lepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa O€nkoB. XUMHYECKHE CBOWCTBA OEIKOB: THIPOJU3, AeHATypauus,
KayeCTBEHHbIE PEAKIIMM HA OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBPAIICHUIL:
pacTBOpeHHE O€NKOB B BOJIE, JEHATypalus OEJIKOB NPHU HarpeBaHUH, LIBETHBIC
peakuuy Ha O€JIKM, pelIeHUuEe OHKCIEPUMEHTANbHBIX 33Jady [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 (TMONMMATHICH, TOJUIIPOMUJIIEH,
MOJIUBUHWIXJIOPHU, TOJUCTUPOJI, MOJIMMETHIMETAKPUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaNarT). Y THIM3alus 1 nepepadboTka 1miacTuka.

D1acTOMEpHI: HaTypajabHbII KayuyK, CUHTETUYECKHUE Kay4dyKu
(OyTaareHOBBIN, XJIOPOIMPEHOBHIN, U30MIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

[Tomumepsbl CIEUATBHOTO Ha3HAYECHUS (Tedion, KeBJjap,
AJIEKTPOINPOBOSIINE MOJIUMEPDI, OHOopa3iaraeMbie MOJIUMEPHI).

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.

Haxoxnenue MonekynasipHol (QopMysbl OpPraHMYECKOrO COEAMHEHUS I10
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXKJICHUE
MOJIEKYJIIPHOM  (DOpMYJIBI OpPraHMYecKOro COeIMHEHUs 1o Macce (00bEMy)
POIYKTOB CrOpaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkIMyu W/WIM UCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOUl (POpMYIIbI
OPTraHUYECKOTO BEIIECTBA Ha OCHOBE €r0 XMMHUUYECKHWX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUs], OIpPEAECICHUE AO0JM BBIXOJIa MPOAYKTA PEAKLIHUH OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXNpeIMETHBIX CBSI3eH MPU U3YUYCHUU OPTraHUYECKOU XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TOHATHH, TPUHATBIX B OTAEIBHBIX MpeaIMeTax
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO6uire ecTecCTBEHHO-HAYYHBIE MMOHATHUSA: SIBJIEHHUE, HAYYHBIN (DakT, 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, (DU3MYECKUE BEIWYUHBI, €IWHHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

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



doTtocuHTE3, IbIXaHUE, OEJIKH, 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 31eMeHT. M3oronbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAHTOBBIE YHMCJA. DHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kimaccudukanms XuMrUuecKux 3J1eMeHTOB (S-, -,
d-, f-smementsl). PacmpenencHue SJCKTPOHOB IO aTOMHBIM  OPOUTAJISAM.
DneKTpOHHBIE KOH(PUTYpAIIMK aTOMOB AJIEMEHTOB MEPBOTO—4YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YyKJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIJIEKTPOOTPULIATETBHOCTD.

[Tepuoanueckuit 3axkoH u [lepuonuueckas cucremMa XUMUYECKUX JIEMEHTOB
J.N. Menneneea. CBsi3b NepuoAMYECKOro 3akoHa U llepuonnueckoil 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. [1oJsipHOCTD, HATPABIEHHOCTD U
HACBIIIAaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbeie cBs3u. BomopomHas CBA3b.
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 coeAUHEHUAX. 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. Mcrtuaabie pactBopsl. IIpencrasienue 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 COXPAHEHUS MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS
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.

OO6patumbie 1 HeoOpaTUMBbIE peakiuu. XUMHYECKoe paBHoBecue. KoHncTanTa
XUMHUYECKOTO paBHOBeCHsA. DakTOphl, BIMUSAIONIME HA IOJOKEHUE XUMHUYECKOIO
paBHOBECHA: TEMIEpaTypa, JABJICHUE U KOHLIEHTPAMU BEILECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTpoiutuueckas gucconuanus. CuiabHble W Cia0ble JJIEKTPOJIUTHI.
Crenenp auccommannu. Cpena BOJIHBIX PAaCTBOPOB: KHUCIOTHAS, HEWTpalbHAas,
mienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus comneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCIIEHUS.
Okucinurens W BOCCTAaHOBUTENb. [IpoliecChl OKHUCIEHHUST W BOCCTAHOBJICHHS.
Baxneiiliie OKHCIUTENTM W BOCCTAaHOBUTENW. MeTOH 53JEKTpPOHHOro OaliaHca.
DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB BEILIECTB.

DKCNEPUMEHTAJIbHBIE METOJbl M3YUYE€HUS BEHIECTB M WX NPEBPALICHUN:
pa3loKeHUe TEepOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTaau3aTopa, MOIEIU
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNUE PEAKIMii HOHHOTO0 OOMEHa, OmpeieJICHIE
Cpeabl PacTBOPOB € MOMOUIBIO HHJAMKATOPOB, M3YUYCHHUE BIMSHHS PA3IUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU ¢ TOJOKEHUE XUMHYECKOTO
paBHOBECHS.

Heopranuuyeckast Xummusi.

[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).

Bonopon. Ilomydenue, dusndeckne W XWMHYECKHE CBONCTBA: PEAKIIMH C
METaJjlaMd M  HEMETAJUIAaMH, BOCCTAHOBUTEJIBHBIE CBOMCTBA. [ MApUIBL
TonnMBHBIE ATIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, crnocoObl MONydeHHs, (uanydeckue u
XMMHUYECKUE CBOMCTBA. | aJlIoreHOBOAOPOAbI. BaxxkHene KUCIopoacoaepKalme
COCMHEHHUs TrajJoreHoB. JlabopaTopHble M MPOMBIIIIEHHBIE CIIOCOOBI 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 IEPOKCUIBL.

Cepa. Haxoxaenue B TpUpOAE, CIOCOOBI TMONy4YeHHS, (U3MUECKHE WU
xuMuueckue cBoiictBa. CepoBogopona, cyiabduasl. Oxcua cepsi(1V), okcun
cepri(VI). CepHucras u cepHas KHUCJIOTBI M uX coiau. OCOOEHHOCTH CBOICTB
CepHOM KUCIIOTHL. [IpuMeHeHue cepol U €€ COETMHEHU.

A3zor. Haxoxmenue B mpupoje, CHOCOOBI MONy4deHHus, (HU3NUYECKUEe 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. HaxoxaeHnne B mpupojie, CIOCOObI IMOIydeHHS, (U3HICCKHUE H
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.
dusnyecke M XUMHYECKHE CBOMCTBA TPOCTBIX BEIIECTB, OOpa30BAHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yrnepoma(lV), yronbHas kuciora u eé
COJIM. AKTHUBUPOBAHHBIA yrojb, ancopOuus. DyiiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpruMeHeHne MPOCTHIX BEMIECTB, OOPA30BAaHHBIX YTJIEPOIAOM, U €rO
COCAMHEHHNN.

Kpemuuii. Haxoxnaenue B mpupojie, CocoObl MoydeHus, (GU3NYECKUe U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpeMHHEBasi KHCIIOTA, CHIJIMKATHI.
[IpumeHenue kpeMHus U ero coenuHeHui. CTeKI0, €ro NoJIyYeHre, BUIbl CTEKIIA.

[Tosmoxenue meramioB B [lepuoandeckoil CHCTEME XUMHUUYECKHX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHMS JJIEKTPOHHBIX O0O0JOUYEeK aTroMoB MeTaioB. OOmue
¢usnueckue cBoiictBa MeTauioB. [IpuMeHeHHe MeTamioB B ObITY M TEXHHKE.
CnuaBbl METaJIOB.

DNEeKTPOXUMHUYECKUM Pl  HampsbkeHuil  metamwioB.  OOmuMe  crnocoObl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPTrus, MUPOMETAILTYPIHs,
anekTpometaiutyprusi. Ilonstue o xopposuu MeramwioB. CrnocoObl 3alUTHl OT
KOPPO3UHU.

O6mas xapakrepuctuka MetamuioB |A-rpynmer Ilepuoandeckoil cructeMbl
XUMUYECKUX OdjeMeHToB. Hatpuii u kanuii: mnonyuyeHue, (QU3MYECKUEe U
XUMHUYECKHE CBOWCTBA, TPUMEHEHHUE IIPOCTHIX BEIIECTB U UX COECTUHEHUI.

O6mas xapakrepuctuka metaimioB |IA-rpynmsr I[lepuonnueckoil cucteMsl
XUMHUYECKUX DJIEMEHTOB. MarHuii ¥ Kajblui: TmodydeHue, (U3MYECKHEe U
XUMUYECKHE CBOMCTBA, MPUMEHEHHME IPOCTHIX BEIIECTB W HMX COEIUHEHUHU.
XKécTkoCcTh BOJIBI U CTIOCOOBI €€ yCTpaHEHUS.



AIOMUHWN: TTOTy4YeHue, PU3ndeckne u XUMUYECKHUEe CBOMCTBA, TPUMEHEHUE
OPOCTOrO BEIIECTBA M €ro COoeauHEHUuH. AMQOTepHbIE CBOICTBA OKCHIA U
TUPOKCUJIA ATTIOMUHUS, TUAPOKCOKOMIJIEKCHI aTFOMUHUS.

OO6mrass  xapakTepuCTHKa MeETaUIoB Mo0ouyHbIX mnoarpynn  (b-rpymm)
[Teppoanyeckoi CUCTEMbBI XUMUUECKUX JJIEMEHTOB.

du3znyeckre U XMMUYECKUE CBOMCTBA XpOMa M €ro coequHeHuil. OKCuabl U
ruapokcusibl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomarsl u IuxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

dusnueckue M XUMHYECKHME CBOMCTBA MapraHia MU €ro COEIVUHEHHM.
Baxwneiimme coenunenuss wmapranna(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(Vll). Ilepmanranar kanusi, €ro OKUCIUTENIbHBIE CBOMCTBA.

dusznyeckrue U XUMHYECKHE CBOMCTBA jKejie3a U ero coeauHeHuil. OKCHUIbI,
rugpokcuanl u conu xene3a(ll) u xenesa(lll). [Tonydyenue u npumeHeHue xenesza
U €ro CIUIaBOB.

du3nyecKue U XMUMUYECKUE CBOMCTBA MeIU U e€ coenuHeHui. [lonyuenue u
NPUMEHEHUE MEU U €€ COCIUHEHUN.

[uuk: momyuyeHue, (pU3MYECKHE U XUMHYECKUE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIA ¥ THAPOKCHIA IIUHKA, THIPOKCOKOMIUIEKCHI IUHKA. [[puMeHenue
LMHKA U €ro COCIMHECHUI.

DKCIEpUMEHTAIbHbIE METOJIbl H3YyYE€HHUS BELIECTB M HMX IPEBpALICHUN:
u3yueHue oOpaslloB HEMETaJUIOB, ropeHue cepwl, docdopa, xKeneza, MarHus B
KHCJIOPOJIC, M3Y4YeHHE KOJUICKIMH «MeTajibl U CIUIaBbl», B3aMMOJICHCTBUE
MIEJIOYHBIX U IIEIOYHO3EMENIbHBIX METAIIJIOB C BOJION (BO3MOYKHO HCIIOJIH30BAHUE
BUJICOMATEPHUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCIOT U
IeJI04Yel, KaueCTBEHHBIE PEaKI[MU Ha HEOPTraHMYECKUE aHUOHBI, KATHOH BOJOPOJa
U KaTUOHBI METAJIJIOB, B3aWMOJICHCTBUE THUIPOKCHUIOB ATIOMUHUS M IHUHKA 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 HAy4YHbIX METOJaxX I[IO3HAaHUA W METOJOJOTMH HAy4YHOTO MCCIIEIOBAHUS.
Hayunble npuHIMIB OpraHu3aluid XUMUYECKOT0 MTPOU3BOICTBA. [IpoMbIlIeHHbIE
CIOCOOBI MOJTYYEHUs BAKHEUIIUX BEIIECTB (HA MpUMepe MPOM3BOJICTBA aMMHAKa,
CEpHON KHUCIOTHI, MeTaHousa). [IpombIliuIeHHBIE CIOCOOBI MOTYUYEHUS METAIIOB U
CIJIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYXKarolleld cpelbl U €ro Mocie/CTBUSI.
Ponb xuMun B o0ecrieueHu IHEPTETUIECKON OE30ITaCHOCTH.

Xumusg ¥ 3I0pOBbE UeloBeKa. JlekapcTBeHHble cpencTBa. lIpaBuia
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
0e301acHOr0 UMCIOJIb30BaHUSl TpenaparoB OBITOBOW XWMHUHU B TOBCEIHEBHOM
KU3HH.

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

XuMus B ceNbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00pEHUsI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KEpPAMHKA.
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) MPOJAYKTOB PEAKIUM, €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
KOHLIEHTpallMu BEUIECTBA B pPAacTBOpE, AOJIM BbIXOAA MPOAYKTA pEAKIHH OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzamuss  MeXNpeaIMETHbIX  CBS3€d NpU  HM3yYEHUH OOwmWEed U
HeopraHu4yeckod xumuu B 11 kjacce ocylIeCTBISETCS Yepe3 MCIOJIb30BAaHUE KaK
00IIIMX €CTEeCTBEHHO-HAYYHBIX MOHITHH, TaK U MOHITHH, MPUHSTHIX B OTJAEIbHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE 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,
busnUecKue BeIMYMUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

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

['eorpadus: MuHepasibl, TOPHbIE MOPO/bI, IOJE3HbIE UCKOMAeMble, TOILIUBO,
pecypchl.

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



nmpeuaparoB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX 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 IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOEHHUS MpeaAMeTa «XUMHsS» Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHWsl BBIJACICHBI CICAYIONIUME COCTABJISIONIME: OCO3HAHUE
00yYaIOIMUMHUCSI POCCHICKOW TPaXKTAHCKOWM HMJICHTHYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTA U CaMOOIIPE/ICTICHUIO; HAIMYME MOTUBAIIMU 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 pe3yibTaThl OCBOEHHUSI TpeAMeTa «XUMHS» OTPaKaIoT
c(hOpMHUPOBAHHOCTh OIBITA ITO3HABATEIIBHOM M TMPAKTUUYECKOW JCSATEIHbHOCTH
00yJaronuxcsi B MpoIecce peaim3aii 00pa3oBaTeIbHON EATeTLHOCTH.

JIuyHOCTHBIE pE3ydbTaThl OCBOEHUS TMpeaAMeTa «XUMHUS» OTPaXKaloT
c(hOpMUPOBAHHOCTh OIBITA IMO3HABATEIIBHOM M MPAKTUYECKON JeATEeIbHOCTU
oOydJaronuxcsi B MpoIlecce peanu3aiuu 00pa3oBaTeIbHON NESITEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpamaIaHCKOro 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, PEIICHWH y4eOHBIX W TMO3HABATENBHBIX 3a/1ay, BBIMOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

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

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

[IECHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY U HAYYHOMY HACIEIUIO0
OTCYECTBECHHON XMMUH,

YBOKEHHSI K TIPOIIECCY TBOpPYECTBA B 00JIACTH TEOPUU M IMPAKTUUYECKOTO
NPUJIOKEHUS XUMHHM, OCO3HAaHMSI TOTO, YTO JaHHbIE HAYKH €CThb PE3yJbTar
JUTATCIIGHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/la YUEHBIX U MPAKTUKOB;



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 CUTYAIlMH, CBA3aHHBIE C XUMUYECKUMHU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJEHUE M IMOCTYIKH CBOUX TOBapHILEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUETOM OCO3HAHMS MOCIEACTBUN
MOCTYIIKOB;

4) gopmMupoBaHNS KYJIbTYPbI 310POBbS:

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

coOmro/ieHnst TpaBuil O€30MacHOr0 OOpallleHusi 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 HaIpaBJIE€HHOCTH (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;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHIMBHAYaJbHOW TpPaeKTOpPUU
oOpazoBanmsi, Oymymelr Mpodeccuu W peanu3alud COOCTBEHHBIX IKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCcTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKU LIEIecO00pa3HOro OTHOLIEHUS K NPHUPOAE KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIIE;

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



OCO3HAHUS HEOOXOJWMOCTH HWCIIONB30BAHUS JOCTIKCHUM XUMUU 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, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
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
IUBUJIM3AUUU: B €€ TYMAaHMCTUYECKOM HAINpPaBICHHOCTH W BaXXHOW pOJM 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
YCIIOBUM YCHENTHOTO TPY/la U AKOJOTHYECKH KOMMDOPTHON KU3HHU KAXKIIOTO WICHA
o0miecTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: TIOHUMAaHUS 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 3aKIIOYEHUS 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 U CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO |
CaMOOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM 1O XUMUH B
COOTBETCTBHH C )KU3HCHHBIMHU OTPEOHOCTIAMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJAa B pa3iuyHBIX cepax MpopecCuoHaIbHON
JNEATETBbHOCTH.



METANPEAMETHBIE PE3YJIBTATBI

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

3HAYUMBbIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHHUS oOyyJarommxcs
MEXTUCIUTUTMHAPHBIE (MEXKIIpEAMETHbIE) OOIIeHayYHbIe TIOHATHS, OTPaKaoIue
[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, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHUBEpCcaJbHble yueOHbIE JEeHCTBUS (IIO3HABaTENbHbIE, KOMMYHUKAaTUBHBIC,

pEryJISITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue (byHKITMOHATBHON
IPaMOTHOCTH U COLIMATBLHON KOMITETEHIIUN 00YyUYaroIInXCs;
CIIOCOOHOCTD o0y4arommxcs UCII0JIb30BaTh OCBOCHHBIE

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

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

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;

WCIO0JIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
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 H3Yy4YaeMbIMU
SIBIICHUSIMU;

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

MPUMEHATH B MPOLIECCE MO3HAHUS MCIIOJIb3YEMbIE B XUMUHU CHUMBOJAYECKUEC
(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;

(dbopMyIHpOBAaTh MEJU U 3a/1a4l UCCIICTOBAHMS, HCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSATEIHHO C(OpMYIHMpPOBaHHBIE BOIMPOCHl B KA4YECTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKa3bIBACMBIX CYKJIECHUN;

BJIAJ€Th HABBIKAMHU CaMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEIACHUS
YYCHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJI0M
mpoliecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3ynibTar, (popMyIupoBaTh
0000TIeHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YIHTATOB HCCIEIOBAHUS,
COCTaBJISITH OOOCHOBaHHBIN OTYET O MPOJETaHHOM 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 PA3UYHBIX HCTOYHHMKAX HWH(opmaruu (HAy4dHO-
NOMyJIIpHAsT JIUTEpaTypa XUMHUYECKOTO COJCP)KAaHUs, CIIPAaBOYHBIC TIOCOOMS,
pecypcebl HTepHeTa), aHanmM3upoBaTh WHPOPMAIIMIO PA3IMYHBIX BUAOB U (HOpM
IIPE/ICTABIICHUSI, KPUTHUYIECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUNBOCTH;

(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, (hOpMYJIbl, a00peBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAITISAIHOCTH.

KOMMyHI/IKaTI/IBHbIe YHuBEpCaJabHbIC yqeﬁnble HeﬁCTBHﬂZ



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TEMbI B X0/1€ AHaJIora W/1in
JUCKYCCHHU, BBICKA3bIBaTh UJI€U, (OPMYJIUPOBATH CBOM NMPEJIOKEHUS
OTHOCHUTEBHO BBIIIOJIHEHUS ITPETIOKEHHON 3a1a4H;

BBICTYIIaTh C IIPE3CHTAIIMEH pPE3yJIbTaTOB IMO3HABATCIBHON JIESITCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITOJTHEHUHT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUESCKOW PabOThI MO MCCIICIOBAHUIO CBOHCTB
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 MPOrPaMMBbI 110 XMMHUU Ha yTiyOJIEHHOM
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 TOJIYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHUIO 3HAHUWA B Pa3iIMYHbIX y4eOHBIX
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 XUMHS»
OTPAKAOT:

c(OpMHPOBAHHOCTh MPEJCTABICHUN: O MECT€ U 3HAYEHUH OPraHUYECKOM
XUMUHM B CHUCTEME ECTECTBEHHBIX HAYK M €€ poJihi B 00ECHEYEHUH YCTONYMBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJEM IKOJIOTHYECKON, SJHEPreTUUECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIJaHUH HOBBIX MAaTE€pHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B o0ecrieueHu PaILMOHAIBHOTO
IPUPOJIOIOIL30BaHus, B (OPMUPOBAHUU MHUPOBO33PECHUS U OOIICH KYJIbTYpHI
YelloBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEAE;

BIIQJICHUE  CHUCTEMOM  XUMHUUYECKHUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIUE MOHSITHUS — XUMHUYECKUM AJIIEMEHT, aTOM, PO U JIEKTPOHHAS
obojiouka aroma, S-, P-, O-aroMmHbIE OpOWTANIM, OCHOBHOE H BO30YXIEHHOE
COCTOSIHMSI aToma, THOpuAW3anus AaTOMHBIX opOuTaned, HWOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIIBHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKENEeT, GQyHKIMOHATbHAS
TpyIma, paaudkal, CTPYKTypHbie (QopMyibl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHasT M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTUYECKas), H30MEpPbl, TOMOJIOTUYECKUN psAll, TOMOJIOTH, YIJIEBOJAOPOJbI,
KHUCIIOPOJ- U a30TCOJEpIKAIIMEe OPraHUYECKHE COCIUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, TEOPUU, 3aKOHBI
(mepuoanueckuii 3akoH J[. WM. MeHnneneeBa, Teopus CTPOCHHS OpPraHUYECKHX
BeiecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpPEeBpalleHUs] DSHEPIHMH TP XUMUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBIICHUW; MPE/ICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peakiui, TEPMOJUHAMUYECKHX W KUHETHYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs], O B3AUMHOM BJIMSIHUHA aTOMOB W T'PYIIl aTOMOB
B MOJIEKYyJIaXx (MHIYKTUBHBIM U Me30MepHBIN 3 dekThl, opueHtantsl | u Il poma);
(akTOIOTHYECKUE CBENCHHUSI O CBOWCTBAX, COCTaBe, MOJYYCHHUH M O€30macHOM
WCIIOJB30BaHNN BAXXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTUYECKOU
NESTEIPHOCTH  YeJOBEeKa, OOLMX  HAyYHBIX  NPUHIMIAX  XUMHUYECKOTO
IIPOM3BOJICTBA (Ha MPHMEPE IIPOU3BOACTBA METaHOIIA, ITepepaboTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEPHBbIC MPU3HAKU TOHSATHH,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAaHUM COCTaBa, CTPOCHUS M CBOMCTB OPraHMYECKUX COCAMHEHU;

c(hOpMHPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JJIsI COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OpraHuYeCcKuX
BEILIECTB;

COCTaBJIATh YPAaBHEHUSI XMMUUYECKUX PEAKIMN U PACKPBIBATH MX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  TMOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOIO 0OanaHca O3TUX peakluil, peakiuil HOHHOro OOMeHa IyTEéM
COCTaBJICHHS X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



U3rOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKHUX BEUIECTB ISl WIUTFOCTPALIMU
UX XMMHUYECKOI0 U MPOCTPAHCTBEHHOI'O CTPOCHMS;

c(hOpMHPOBAHHOCTh YMEHMI: yCTaHABIMBATH MPHUHAJIEKHOCTh U3YYEHHBIX
OpPraHMYECKHUX BEIIECTB II0 HMX COCTAaBY M CTPOCHHUID K ONPEIEIEHHOMY
KJaccy/Tpynmne COeIMHEHWM, JaaBaTb MM Ha3BaHUS [0 CUCTEMAaTUYECKOM
Homenkinatype (IUPAC) u mpuBOIUTH TpUBHAIBHBIE HA3BaHUSA IS OTACIBHBIX
IpeICTaBUTENIC OPraHMYEeCKUX BEIIEeCTB (ITHUIICH, alleTHJICH, TOJIYOJ, TJIULEpPHUH,
STUJICHTIUKOIb, (EeHON, (OopManbIETHl, aleTaabJeru, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAIbMUTUHOBAS KUCIOTHI,
[VIMLMH, aJaHuH, MalbTo3a, (PPyKTO3a, aHWJIUH, IUBUHWI, WU3OIPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

cOPMUPOBAHHOCTh YMEHHUS ONpEAENATh BHJ XUMHUYECKON CBSI3U B
OpraHUYECKUX COEJIMHEHMSIX (KOBAJECHTHAsT M WOHHAas CBSI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKEHHUSI TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. BytnepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaTb  COCTaB, CTPOECHUE,
busznyeckue M XUMUYECKHE CBOMCTBAa TUIMYHBIX MPEICTABUTENECH PpPa3IMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOAJIKAHOB, AJIKEHOB, AJIKAJIHEHOB,
QJIKWHOB, AapOMAaTUYECKHUX YTJIEBOAOPOJOB, CIUPTOB, AJbJIEIHJIOB, KETOHOB,
KapOOHOBBIX KUCIOT, MPOCTBIX U CIOXKHBIX 3()UPOB, KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, aMHHOKHCIIOT, OEJKOB, YIJIEBOJAOB (MOHO-, AM- U IOJHUCAXapUIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIIMX XHMHYECKUX PEAKUHH C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh Ha KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCHMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYEeCKUX COETMHEHUH OT
KPaTHOCTH M THUIIa KOBAJEHTHOM CBS3U (G- U M-CBA3M), B3aMMHOI'O BIIMSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHS XapaKT€pPU30BaTh UCTOUYHUKH YTIJIEBOJIOPOIHOTO
Ceipbs (He(pTh, TPUPOAHBIA Ta3, VYrojib), CIOCOOBI €ro TNepepadOTKu W
IPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MePepadOTKH;

c(OpMHPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHMs — HAOJIIOJICHUHU, U3MEPEHUH, MOJIEIUPOBAHUH, IKCIEPUMEHTE
(pea’abHOM M MBICIEHHOM) U YMEHUS TPUMEHSTh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh yMEHUs MPUMEHSTH OCHOBHBIE orepauuu
MBICIIUTENILHON JESATENbHOCTH — aHalUu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMAaTHU3AIUIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — ISl M3YUYEHUS
CBOWCTB BEILIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH B3aUMOCBSI3h XUMUYECKUX 3HAHUN C
NOHATUSIMU WU TPEACTABICHUSIMHU JIPYTHUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIS
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 HAXOXKICHUID XUMHYECKOU
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
IPOU3BOJCTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM C mepepaboTKon
BEILIECTB, UCTOJIb30BATh MOJYYEHHbIE 3HAHUS ISl IPUHATUS TPAMOTHBIX PEIICHUN
npo0JieM B CUTYyaIlUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHUMN: CaMOCTOSITENIbHO TJIAHUPOBATH M TMPOBOIMTH
XUMHUYECKUN DJKCIIEPUMEHT (MOJYyYEHHE W U3YUYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJOPOJOB pA3JIMUHBIX KJIACCOB U
KHCJIOPOJICOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIIEPUMEHTAIBHBIX
3alad MO PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIOJEHUEM IPABUII
0e3omacHOro oOOpaleHusi ¢ BeHeCTBAaMU M J1abOpaTOpPHBIM 000pPYOBaHUEM,
dbopMynHpoBaTh IIENh HWCCIACAOBAHHS, NPEACTABISATh B Ppa3iudHoil  (opme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OI[EHUBATh UX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTb YMEHUM:

cOOMI0/IaTh TIPABIIIA 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
OIPEICIEHHBIX OPraHUYECKUX BEIIECTB, TIOHUMAs cMbIca nmokazarens [IJIK;

aHaJIM3UPOBATh 11€7eCO000pPa3HOCTh MPUMEHEHUSI OPraHWYECKUX BEIIECTB B
IPOMBIIIVIEHHOCTH U B OBITY C TOYKHU 3PEHHUS COOTHOUIECHUS! PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHHI: OCYIICCTBIATH II€JIECHANIPABICHHBIA TMOUCK
XUMHUYECKON MH(POpMAILINK B pa3IMUHBIX UCTOYHUKAX (Hay4YHas U yuyeOHO-HayuHast
JUTEpATypa, CpercTBa MaccoBoil nHpopmanuu, IHTEpHET U Apyrue), KpUTUIECKU
aHAIM3MPOBATh XMMUYECKYI0 HHOpMaIMIo, epepadbaThiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHUH C ITOCTABJIICHHON YUeOHOM 3amaueii.



11 KJIACC

[IpenmertHbie pe3ynbTaThl OCBOEHUs Kypca «OOmas W HeopraHuyeckas
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
dbopMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJbTypbl 4YeJIOBEKa, 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,
U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIC OpOUTAIT, OCHOBHOE H
BO30Y)XJIEHHOE COCTOSIHMSI aTOMa, THUOpUIIM3AIMs aTOMHBIX OpOUTAJIeH, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULATEINBHOCTh, CTENEHb  OKHUCJIECHUS,
XUMUYECKass CBs3b (KOBaJICHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJOPOJIHAS),
KPUCTAJUIMUECKass peLIETKa, XUMHUYECKash pPeakuus, pacTBOP, DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJIUTUYECKAST JMCCOLMALUSA, CTEINEHb JUCCOLMALINM,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIh, TEMIOBOM 3(deKT
XUMHUYECKON peaklni, CKOPOCTh XUMUUYECKOW PEAKIINU, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJIMTHUYECKON IUCCOLUUALNU, NEPUOANUYECKUI
3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUsI MAaCChl BELIECTB, 3AKOH COXPAHEHUS U
MPEBPALIEHUS] SHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTABa
BEILIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHWs, JIeKAIMEe B OCHOBE I[OHUMAHUS
INPUYUHHOCTA W CHCTEMHOCTHM  XUMHYECKUX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA AaTOMHOM, WOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSX; NPEACTABICHUS O MEXAHU3Max XUMHUYECKUX
peakuui, TEPMOAUHAMUYECKUX M  KHHETUYECKUX 3aKOHOMEPHOCTAX  HMX
MIPOTEKAHUs, O XMMHYECKOM PaBHOBECUHU, PACTBOPAX M AUCIEPCHBIX CHCTEMAX;
(aKkTOIOTrMYECKHE CBEICHHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHHMH M O€30macHOM
UCIIOJIb30BAaHUU BAXHEHIIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKON
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 X MPEBPALLCHUM;



c(OPMUPOBAHHOCTh YMEHHUS HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY MJIs
cocTaBieHUs: (OpPMYJ BEIIECTB M  yPAaBHEHUN  XMUMHYECKUX  PEaKLUH,
cuctemarnueckyto HomeHkaarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTACIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUSI ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCICHUS
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
BUJIa XMMHYECKOM CBSI3M W THUNA KPUCTALNIMYECKON 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
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

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

c()OPMHPOBAHHOCTh YMEHHUM: XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX DJJIEMEHTOB IEPBOTO—YETBEPTOrO MEPHOJIOB
[lepnomnueckont  cucrembl  JI.MI.  MenneneeBa,  uCHONB3ysS  MOHATHSA
(QHEPTeTUYECKHE YPOBHHY», «IHEPreTHYECKHE MOIYpPOBHM», «S-, P-, 0-aTOMHBIE
opbuTanM», «OCHOBHOE M BO30YKIEHHOE HIHEPreTUUYECKUE COCTOSIHUS aTOMay;
OOBACHSATh 3aKOHOMEPHOCTH H3MEHEHHUS! CBOMCTB XUMHUYECKHUX 3JIEMEHTOB 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  BEHIECTB  PA3JIMYHBIX  KJIAcCOB,  IOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSA3M MEKIYy HEOPraHMYECKMMM BELIECTBAMH C
MNOMOILBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHHUS PACKpPBIBATh  CYIIHOCTb: OKHCJIHTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEICTBOM COCTABIIEHUS AJIEKTPOHHOro OajnaHca
ATUX pEakUuid; peakuuid HOHHOIO OOMEHa MHYTEM COCTABJICHHUS UX MOJHBIX U
COKpPAalIEHHBIX  HOHHBIX  yPAaBHEHMM;  peaKkud  TUIPOJIN3a;  peaKUuui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS );



c(OpPMHPOBAHHOCTh YMEHHSI OOBSCHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKAX PEAKIHNN ¢ y4éTOM HMX JHEPreTUYCCKHUX XapaKTePUCTHK, XapaKTep
U3MCHEHHUS CKOPOCTH XHMHYECKOW PpEaKIMd B 3aBHUCHMOCTH OT Pa3IWYHBIX
(bakTOpoB, a TaKXKe XapakTep CMEUICHUS XUMUYECKOTO PAaBHOBECHSI TIO]T BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpuHiu Jle [arense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XWMHYECKHE PEaKIUH,
JeKalie B OCHOBE IPOMBIIIUICHHOTO TIOJYYCHHSI CEPHOM KHCIIOTBHI, aMMHaKa,
oOlMe Hay4Hble TPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; I1€JIeCO00PA3HOCTh
MPUMEHEHUsI HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH W B OBITY C TOYKHU
3pEHHUSI COOTHOIIEHUS PUCK-TIONH3a;

c(OpMHPOBAHHOCTh BJAJICHUS CUCTEMOM 3HAHMM O METOJAaX HAy4YHOTO
MO3HAHUS SBJICHUM NpUPOABI — HAOII0IEHUE, HW3MEPEHHE, MOJCIUPOBAHNUE,
AKCIIEPUMEHT (PEaTbHBIA W MBICICHHBIH ), HCTIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX,
YMEHUS MPUMEHSTH 3TH 3HAHUS TIPH IKCIIEPUMEHTATLHOM HCCIICOBAHUY BEIIECTB
U 11 OOBSICHEHUS XHMHUYECKUX SIBIICHUN, HMMEIOIUX MECTO B MPHUPOJIE,
IPAKTUYECKOMN JACSTEIHLHOCTH YeJIOBEKa M B TTIOBCETHEBHOM JKU3HM;

c(hOpMHPOBAHHOCTh YMEHHS BBISABIISTh B3aUMOCBS3b XUMHYCCKUX 3HAHHUH C
MOHATUSAMU WM TIPEJCTABICHUSIMH JPYTUX ©CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oJiee 0CO3HAHHOTO MOHMMAHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(hOpMHPOBAHHOCTh YMEHHUSI TPOBOAUTH pPACUYETHI: C HCIOJIb30BAHUEM
TIOHSATHH «MaccoBast JOJS BEIIECTBA B PACTBOPE» U «MOJISIpPHAS KOHIICHTPAIIHS;
Macchl BElIeCTBa WM 00bEMA Ta3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIOBOrO 3 dexra
peaKkiuy; 3HAYCHHUs] BOJOPOJHOTO TOKA3aTeNisi PacTBOPOB KUCJIOT M MIENOYEH C
W3BECTHON CTEMEHBIO AMCCOIMAIMU; Macchl (00bEMa, KOJHWYECTBAa BEIECTBA)
IPOJyKTa PEAKIUH, €CIM OJHO M3 MCXOJIHBIX BEIIECTB JaHO B BHJIC PacTBOpa C
onpeneaéHHOM MaccOBOM /0Jeil pacTBOPEHHOTO BEIIECTBA WIIM JAaHO B M30BITKE
(MMeeT TpHUMecH); JOJIM BBIXOJA MPOAYKTa peakiuu,; OOBEMHBIX OTHOIICHHMA
ra3os;

c(OpMHPOBAHHOCTh YMEHUMN: CAMOCTOSITENIbHO IJIAHUPOBATH M MPOBOAMTH
XUMUYECKUA  DKCIEpUMEHT  (NIPOBEJACHHE  peakluuid  HMOHHOrO0  OOMEHa,
MOATBEPKIEHUE KAYECTBEHHOTO COCTaBa HEOPTAaHUYECKUX BEIIECTB, OMpPEIeICHUE
Cpembl pPAacTBOPOB BEMIECTB C IOMOINBIO HWHIWKATOPOB, HW3YUYCHUE BIUSHUS
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
paznuyHOi GopMe pe3ysbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTb;



c(hOpMHPOBAHHOCTh YMEHUH: COOJIOIaTh MTPaBUJIa TTOJIb30BAHUS XHMHUYECKOM
nocyo W JabopaTopHbIM 00OpyAOBaHHMEM, OOpallleHUs] C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKIUSMH IO BBITIOJTHEHUIO JIaOOPATOPHBIX XUMHUYECKHUX
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 JEUCTBUS HA YKUBBIC OPraHU3MBI ONpPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMMas cMmbIici nmokazarens [1JK;

c(hOpMHPOBAHHOCTh YMEHHIA: OCYIICCTBIATH IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(POpMAILINK B pa3IMUYHBIX UCTOYHUKAX (Hay4Hasl U y4eOHO-Hay4UHast
JUTEpATypa, CpeicTBa MaccoBoi nHpopManuu, MIHTEpHET U Ipyrue), KpUTUYECKU
aHATM3UPOBATh XMMUYECKYIO0 HH(OpPMAIMIO, epepadaThiBaTh €€ U MCIOIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a/1auei.
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KapOonunpHbIE COeTUHEHNS: aTbACTHIBI 1

bu6mmorexa [IOK
2 .K . 21
3 keToHbl. KapOoHOBBIE KUCTOTHI. CIIOKHBIC httos://m.edso0.ru/d69dfE50
s¢upsl. XKupsl
bubmuorexa [JOK
33 ¥ TIeBOzE! o https://m.eds00.ru/d69df650
Uroro no pazgeny 41
Pasnea 4. Azorcoageprkaniue opraHu4ecKue coeJMHHeHH
bu6nunoreka [JOK
4.1 A LA .b 12
MITHBL AMHHOKHCTOTRL HETIH https://m.eds00.ru/d69df650
Hroro 1o pasueny 12
Pa3znen 5. BoicokomoJieKyJISIpHbIE COeIMHECHUS
51 BricokoMonekysspHbIEe COSTUHEHUS 6 bubmorexa [JOK
' yp a https://m.eds00.ru/d69df650
Hroro no pazueny 6
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3aejoB H TeM nudpoBLIe
Ne n/m P Konrpoibnbie | IlpakTnuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crtpoenue atoma. [leproandeckuii 3aKoH
bubnunorexa [IOK
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenTtoB JI. . MenaeneeBa
Crpoenue BeniectBa. MHOrooOpasue bu6bnuorexa LIOK
1.2 11 1
BEILIECTB https://m.edsoo.ru/2dd57f24
but6mmoreka [JOK
1.3 X 19 1 3
FIMHTHCCIRHIC peari https://m.edsoo.ru/2dd57f24
Hroro o pasuerny 39
Pasnea 2. Heoprannueckasi Xumust
bubnunorexa [IOK
2.1 H 31 1 3
eMETalIbl https://m.edsoo.ru/2dd57f24
but6mmoreka [IOK
2:2 Meranet 23 ! 2 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny o4
Pa3nea 3. Xumusd o :KU3HL
31 MeTtoabl mO3HAHUSA B XUMHUH. XUMHA U 9 bubmoreka [JOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KouaunyecTBO yacon
Ne Hdara DJIeKTpOHHbIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTHuyeckue
n/n Bceero u3ydyeHusi ~ o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
IIpenmer u 3HaueHue
OpraHUYECKON XMMUH,
1 penCcTaBICHUE O 1 Bubmaorexa ITOK
p https://m.eds00.ru/3686e6f5
MHOT'000pa3nuu OpraHuYeCKUX
COCIUHCHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
riepoaa (OCHOBHOE B
2 ]}3]036pX(,HéI(-IHOC COCTOSTHHSA ) 1 Bubmaorexa ITOK
Y ' https://m.edsoo.ru/Oce6fd4c
BaneHnrabIe BO3MOXHOCTH
aToma yriepoja
XuMU4ecKas CBsI3b B
OpPTraHUYECKHUX COCTMHCHHSIX.
3 MexaHu3MbI 00pa30BaHUS 1 bubmorexa [JOK
. P https://m.edso00.ru/8d39f5c8
KOBAJIEHTHOM CBSI3H, CITOCOOBI
paspsiBa CBs3€i
Teopust ctpoeHuUs
. but6mmoreka [IOK
4 OpPraHUYECKHUX COCTMHCHHH A. 1
https://m.edso00.ru/9e595ch8
M. bytneposa
Bunber u3omepun: cTpykTypHas,
[IPOCTPAHCTBEHHAS. bubnuoreka [JOK
5 1
DneKkTpoHHBIE 3P PEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OpPTaHUYECKUX
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COeIMHEHUI

IIpencraBnenue o
KJ1accu(UKaLuu 1

bubmuorexa [IOK
6 cUcTeMaTH4YecKast
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKHUX BEIICCTB

7 Knaccuduxanus peakuuii B bubnuorexa [IOK
OpPraHUYEeCKOU XUMUU https://m.edsoo.ru/ba5706aa

8 CucreMatu3anus 1 0000IIeHHE bubmuorexa [JOK
3HAHUM MO TeME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHM PsI,
obmas ¢popmyna,

9 HOMEHKJIaTypa U U30MEpHS, bu6mmoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJT

10 DuU3NYECKUE U XUMUYECKHUE bubmuorexa [JOK
CBOICTBA aJKaHOB https://m.edso00.ru/3137711c
Haxoxxnenue ajnkaHoB B

11 npupoze. CriocoOb! MoTydeHust bubmorexa LIOK

https://m.edso0.ru/259b0a5h
Y IPUMEHEHHUE aJIKaHOB
[ukmoankaHbl: oOmIast
dhopmyna, HOMEHKIATypa 1

12 M30Mepusi, 0COOCHHOCTH bu6nuoreka [JOK
CTPOEHUS U XUMHUYECKHUX https://m.eds00.ru/156730d2
CBOMCTB, CITIOCOOBI OyUEHUS U
MIPUMEHCHHE

13 Pemenue pacy€THbIX 33724 HA bubmmorexa TTOK

https://m.edsoo.ru/bf84d8eb
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OTpEJIETICHUE MOJIEKYJIIPHON
(hopMyJTBI OPraHUYECKOTO
BEII[ECTBA IO MACCOBBIM JOJISIM
aTOMOB DJIEMEHTOB, BXOSIIUX
B ero cocrtaB. CucreMaTu3anus
1 000011IeHNE 3HAHUHN 110 TEME

AJIKEHBI: TOMOJIOTHUECKUH PsiJI,
obmmas popmya,
HOMEHKJIATypa, SJIeKTPOHHOE U

bu6moreka [JOK

14
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
Mouiekys1. CTpyKTypHas ¥ IUC-
TpaHC-U30MEpHs AJTKEHOB
Ouznveckue 1 XUMHUIECKHe
15 cBoiicTBa ankeHoB. [IpaBuio Bubmmorexa [IOK
P https://m.edso0.ru/21069ccd
MapkoBHHUKOBa
16 CrocoObl nostyyeHus u bu6nuoreka [JOK
MIPUMEHEHNE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTrueckas padora Ne 1 o
17 teMe "[lonydyeHue sTuieHa u Bubmmorexa [IOK
Y o https://m.edso00.ru/0941eed8
M3Yy4Y€HHUE €ro CBOUCTB
Pemenne pac4€THbIX 33124 HA
18 ONpEIETICHUE MOJIEKYJIIPHON bu6mmoreka [JOK
(hopMyJIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBa
AJKagueHsl: CONpsKEHHBIE,
W30JIMpPOBaHHbIE,
but6mmoreka [IOK
19 KYMYJIMPOBaHHBIE.

OcoOeHHOCTH TIEKTPOHHOTO
CTPOCHUS

https://m.edso0.ru/04298c0a
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20 XuMHYECKHE CBONCTBA bu6mmoreka [IOK
CONPSIKEHHBIX THEHOB https://m.edso0.ru/e561253d

21 CriocoObI osryueHust u bubnuoreka [IOK
MPUMEHEHNE aTKaJUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmas dhopMyia,

22 HOMeHK?;afypya, JJIEKTPOHHOE U bubmmorexa LOK

https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, pu3ndecKue CBONCTBA

23 XUMHYECKUE CBONCTBA aJIKMHOB bubmmorexa [TOK

https://m.edso00.ru/23493a93

24 KauecTBeHHbIE peakuu Ha bu6mumorexa LIOK
TPONHYIO CBSA3b https://m.edsoo.ru/7b1c48da

25 CriocoOsI ToTy4eHus bu6nmoreka [JOK
MPUMEHEHNUE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YpaBHEHUIO XUMHYECKON Bubmmorexa [IOK

https://m.edso0.ru/5db8e526
peakuuu

97 Cucremarusanus 1 0000I1IeHnE
3HaHUH MO TeMe
ApeHbI: TOMOJIOTUYECKHUM psf,
obmas popmyna,

)8 HOMEHKJIaTypa. DIEKTPOHHOE U bu6nmoreka [JOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a M TOJyOJIa,
ux Qu3nvecKue cBoucTBa

29 XHWMHUYECKUE CBOMCTBA aPEHOB: bu6nmoreka [JOK

p€aKkiru 3aMCIICHUA

https://m.edsoo.ru/a44alaed
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XHWMUYECKUE CBOMCTBA apPEHOB:

30 peakuy IPUCOCTHHCHNS, bubmmorera [JOK
https://m.edsoo.ru/ad4alae4

OKHCJICHHE TOMOJIOrOB O€H30I1a

31 Oco0eHHOCTH XUMUYECKHUX bubmmorexa LIOK
CBOWCTB CTHpOJIA https://m.edso0.ru/d5018a54
Pemenne pacy€THbIX 33124 HA

32 ONPEAEICHUE MOJIEKYJIAPHOU bu6nuoreka [IOK
(bopMyIIBI OPraHMYECKOro https://m.edso0.ru/53461a2c
BeIIECTBA

33 Crioco0sI ToTy4YeHus 1 bu6mmoreka [JOK
IIPUMEHEHHE apEHOB https://m.edso0.ru/6f717d09
I'eneTnueckas cBsI3b MEXIY

34 Pa3IUYHBIMH KJIacCaMu
YIJIEBOIOPOJIOB
Pacuérel no ypaBHEHUAM
XUMHUYECKHX peakLuil.

35
Cucremaruzanus 1 0000I1eHIE
3HaHUH 1O TeMe

36 [Ipuponnsrii ras. [lomyTHeie
HE(TSIHbBIE Ta3bl

37 KameHHbI# yroap 1 pOyKThI bubmuorexa [IOK
ero nepepadoTKu https://m.edso0.ru/69b3398b
Hedtb u ciocoOs! €€

38 nepepabotku. [IpumeHeHme bubmmorexa [JOK

https://m.edsoo0.ru/21f9de78

IIPOAYKTOB NepepaboTKu HEDTH
I'enetnueckas CBA3b MEKAY

39 Pa3IUYHBIMH KJIaCCaMU

YIJIEBOIOPOJIOB
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l"anorenonpou3BogHbEIE
YIJIEBOIOPOJIOB: 3JIEKTPOHHOE

but6mmoreka [IOK

40
CTPOEHUE; PEAKLIUH 3aMEILICHUS https://m.edsoo.ru/82b4d759
rajoreHa
JencTBue menoyden Ha
TaJIOTCHITPONU3BOTHBIC.
41 B3anmoneiicTBue
NUTaJIOreHAJIKaHOB C MAarHUEM U
IIUHKOM
CucreMmaruzanys 1 0000neHne
42 3HAHUH 110 pa3maelt bubmmorexa LOK
" P | Y https://m.edso0.ru/20e89f22
YraeBonopoabl
43 KonTponbhas pabora o teme bu6mmoreka [JOK
"VrneBomopoas" https://m.edso0.ru/95c9e298
[IpenenbHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHH PsijI,
ob11as hopMyJiia, CTPOEHUE
44 MOJIEK (JI; E3oyMe I/Iﬁp bubmmorexa HOK
Yo P, https://m.eds00.ru/df04c5cd
HOMEHKJIaTypa,
knaccudukanus, Gu3HIEcKue
CBOMCTBa
XUMHYECKHE CBOMCTBA
45 IpeNEIbHBIX OJHOATOMHBIX bubmmorexa LOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOsl nosty4eHus u
46 MIpHUMEHEHNE OTHOATOMHBIX bubmorexa HOK
p a https://m.eds00.ru/484100000000000
CIIUPTOB
47 [IpocTeie 3¢ups: bubnuorexa LIOK

HOMEHKJIaTypa U U30MEPHUS,

https://m.edsoo.ru/c2c788b2
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0COOEHHOCTU PUBUYECKUX U
XUMHYECKUX CBOMCTB

MHoroaToMHEIE CIINPTHI:
OTUJICHIJIMKOJIb U I'NIMICPHUH, UX

bubmuorexa [JOK

48 (bU3UYEeCKUe U XUMUYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CrniocoOsl nosty4eHus u

49 MIPUMEHEHUE MHOT'OATOMHBIX Bubmmorera [JOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
®eHoI: CTPOCHHUE MOJIEKYIIBI,
50 ¢)H3quCKTI/II)e CBOIICTBA. ’ bubmmorexa [IOK
https://m.edsoo.ru/2ce726f8
TokcnunocTs eHoma
N but6mmoreka [IOK

>l Xumieckue cBOHCTBA (enoia https://m.edso0.ru/037ca5f9

59 Crioco0bI nosTy4yeHus 1 bu6nmoreka [JOK
npuMeHeHue (eHoaa https://m.edsoo.ru/c77ddf4c
IIpakTryeckas padota Ne 2.

53 Pemenue skcnepuMeHTAIBHBIX bu6nmoreka [JOK
3azna4 no teme "CnupTsl U https://m.edsoo.ru/fd0ced09
benomsr"

54 Cuctemaru3zanus 1 00001IeHne bu6morexa [IOK
3HaHUH MO TeMe https://m.edso00.ru/1810cb9b
AJbaerubl ¥ KETOHBI:

AJIEKTPOHHOE CTPOCHHUE
55 KapOOHUIBHOMN TPYIIIBL; bu6mumorexa LIOK

TOMOJIOTHUECKHE PsI/IbI, 001Ias
dbopMmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJbaerunsl 1 KETOHBI:

56 (du3HyYecKre CBOMCTBA; peaKInu bubmmorexa [JOK
- P https://m.edso0.ru/c887425c¢
MIPUCOSTNHECHHUS
Peakun oxkucienus u
57 Ka4eCTBEHHBIE PEAKIIUNA Bnbmaorexa ITOK
p https://m.edsoo0.ru/a393baa9
albIETUI0B U KETOHOB
58 Cnioco0bl osTy4eHust bu6nuoreka [IOK
alIbJETruI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICIIbHBIE
59 KapOOHOBBIE KUCJIOTHI, bu6mmoreka [IOK
O0COOEHHOCTHU CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJICKYTT
N3omepust 1 HOMEHKIIaTypa
60 KapOOHOBBIX KUCJIOT, UX bubmmorexa TOK
P 2oh https://m.eds00.ru/700cc87b
¢bu3nveckne CBOWCTBA
XUMHUYECKHE CBOMCTBA
61 peneIbHbIX OJHOOCHOBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB
62 MYpPaBbUHOMN KUCJIOTHI. bu6muorexa [IOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0EeHHOCTH CBOMCTB:
HETPeICTbHBIX H
apOMaTUYEeCKHX KapOOHOBBIX,
bu6mmoreka [IOK
63 JTUKapOOHOBBIX,

rH,I[pOKCI/IKap(SOHOBBIX KHCJIOT.

[IpencraBureny BoICIIAX
KapOOHOBBIX KUCIIOT

https://m.edso0.ru/83a08773
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[TonsiTHE O MPOU3BOIHBIX

bu6mmoreka [IOK

64
KapOOHOBBIX KHUCJIOT https://m.edso0.ru/0d162d9d
CriocoObI osryueHust u

65 MIpUMEHEHHUE KapOOHOBBIX Bubmmorera [JOK

p p https://m.edso0.ru/7c065¢9d
KHCIIOT
Crnoxuble 3UpHIL:
TOMOJIOTHYECKHIA psijI, 001as bu6nuoreka [IOK

66
bopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 du3nueckne U XUMUYECKHE bu6mmoreka [IOK
CBOICTBA A(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacuérHbix 3a1a4: 1o
YPaBHEHHIO XUMUYECKOM

68 peaKIu, Ha OTIPEACIICHHE
MOJIEKYJISIPHOH (popMyITBI
OpPraHHYECKOTO BEIIeCTBA
[TpakTuueckas pabora No 3.

69 Pemenue skcnepuMeHTAIBHBIX bu6nmoreka [JOK
3a1a4 o teme "KapOoHoBbie https://m.edso0.ru/486671fb
KuCH0THL. ClioKHBIE YPHUPHI"

XKupsl: ctpoenue, pusndeckue
P P (? but6mmoreka [IOK
70 1 XMMUYECKHUE CBOWCTBA
https://m.edso0.ru/al9c5b98
(runposns)
Oco0eHHOCTH CBOICTB KUPOB,

71 COJIepKalIUX OCTAaTKU bu6nuoreka [IOK
HETIPEIENbHBIX KUPHBIX https://m.edso0.ru/b0331922
kucnot. JKupsl B mpupoze

b K

72 MBpiia Kak COJIA BBICIIIAX nommorexa 1O

https://m.edso0.ru/3c566565
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KapOOHOBBIX KHCIIOT, HX
Moroniee aercrsue. [onstue o
CUHTETUYECKUX MOIOIIUX
cpenctBax (CMC)

T'eHeTnyeckast CBA3L
YTJIEBOJIOPOJIOB U

bubmuorexa [JOK

3 KHUCJIOPOJACOAEPKAITUX https://m.edso0.ru/56790c96
OpraHUYECKHUX BEILECTB

74 Pacuérthl mo ypaBHEHUSIM
XUMUYECKHUX PEaKIIUn

75 CucremaTu3zanus ¥ 0000IIeHHE bubmuorexa [JOK
3HAHUM O TEME https://m.edsoo.ru/f8eaf2eb
OO6m1as xapakTepucTuKa

76 YIJIEBOJIOB U KJlacCU(DHUKAIIUS bu6nmoreka [JOK
YIJIEBOJIOB (MOHO-, - U https://m.edso0.ru/7a9693al
MOJICaXapu/Ibl)

Monocaxapusl: hpusndeckue
77 CBOWCTBA U HaXOXIIECHUE B Bubmaorexa ITOK
https://m.edsoo.ru/b4bdda2d
IpUpoJIe
[IpuMeHeHue IoKo36l, €€
78 SHAYCHIC B bubmuorexa [JOK
https://m.edso0.ru/5e61122d
YKU3HEICSITCIIBHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa,

79 MajabTO3a U JIAKTO34. bubmuorexa [JOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCAXapHIOB

80 [Tonucaxapuael: cTpoeHuE bu6nmoreka [JOK

MaKpOMOJIeKYJI, GU3NYECKue 1

https://m.edsoo.ru/72a04508
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XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE

[TousTue 00 HNCKYCCTBCHHBIX

but6mmorekxa [IOK

81
BOJIOKHAX https://m.edso00.ru/6216e766
Pemenue pacueTHbIx 3a/1a4 Ha
82 ONpeAEIICHUE JOJIM BbIX0a bu6nuoreka [JOK
MPOAYKTa PEAKUUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOKHOTO
83 CucreMatu3anus 1 0000IIeHHE bubmuorexa [JOK
3HAHUW MO pa3aeity https://m.edso0.ru/08d4364c
KonTponbHas padbora o teme
84 "Kucnopoacoaepxaiiye Bubmiorexa LIOK
poACOACPRatl " https://m.eds00.ru/42c6678e
OpTraHUYECKHE COCTUHEHUS
AMWUHBI: KITaccupUKaIms,
CTPOEHHE MOJIEKYI, 00I1ast
85 (I)T(f) MyJia 1/130Mey1/1$[ bubmorexa LIOK
pMYyJIa, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa U (Hpu3nuecKue
CBOICTBa
86 XuUMHYECKHE CBOHCTBA bu6mmoreka [IOK
anudaTHIECKUX aMHHOB https://m.edsoo.ru/1bc5cf80
AHUWJIVH: CTPOCHUE aHWJIMHA,
87 0COOCHHOCTH XMMHYECKUX Bubmmorera [JOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CrniocoOsl nosty4eHus u
88 pUMEHEHHE ann(aTHIECKUX bubmmorexa LIOK
P https://m.edso0.ru/eal38763
aMUHOB
89 AMMHOKHCJIOTHI: HOMEHKJIATypa bubmuorexa [JOK

1 u3o0Mepus, GU3NIeCKre

https://m.edsoo.ru/d1773e80
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cBovctBa. OTIEeIbHBIE
HpeI[CTaBI/ITeJ'II/I o-aMHUHOKHUCIIOT

XUMHYECKHE CBOVICTBA
AMHUHOKMCJIIOT, UX

90 OMOJI0rN4YecKoe 3HaYCHHE Bubmmorexa [IOK
https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CUHTE3 U
TUIPOJTU3 TIETITHIOB
o1 benku kak npupoaHsie bubmmorexa LIOK
MTOJIMMEPBI; CTPYKTYPBI OEITKOB https://m.edso0.ru/429e9899
but6mmorexa [IOK
92 XUMHUYECKUE CBONCTBA OEITKOB
https://m.edso0.ru/6237306d
A3zoTcoaepxaline
reTePOIMKINYECKHE
93 coenuHeHus. HykienHoBbIe Bubmmorexa [IOK
8 Y https://m edso0.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHUE 1
Oouosiornyeckas poib
[IpakTruyeckas padota Ne 4.
Pemenue skcriepuMeHTaTbHBIX
94 4784 [0 TeMe bu6nuoreka [IOK
" ¢ https://m.edsoo.ru/8e3c02d1
A3oTconepxaniue
OpraHUYeCcKHe coeuHEHUs"
[TpakTrueckas padota Ne 5.
95 Pemrenne skcnepuMeHTAIBHBIX bu6nmoreka [JOK
3a1a4 o teme ""PacriozHaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COCTMHEHHM"
Konrponsnas pabota o teme
96 "A3oTcoaepKalne Bubmmorera [IOK
Acprratl " https://m.edsoo.ru/ce561bc7
OpraHUYeCKHUEe COCIUHEHUS
97 OcHOBHBIC TOHSTHS XUMHUH bu6mmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN 1 METOIBI UX
CHHTE3a —IIOJIMMEPU3ALUS U
MOJIUKOHICHCAITHS

https://m.edsoo.ru/7aa63ebd

IImacTMmaccel. YTunuszanus u

bub6mmoreka [IOK

%8 nepepadboTKa MmIacTuKa 1 https://m.edsoo.ru/82242e0f
DJ1acTOMEPhI: HATYpaJIbHBIN

99 CI/IHTCTI/I‘leI:::KI/Ie Kay;)quH. 1 bubmmorexa LOK

https://m.edso00.ru/246103ec
Pesuna
BonokHa: HatypasibHbIE,

100 HCKYCCTBEHHBIE, 1 bubnuorexa [IOK
cuHrerndyeckue. Ilonumepst https://m.eds00.ru/5963a601
CIIeIIMaIbHOTO Ha3HAYCHHUS
[TpakTrueckas padota Ne 6.

Petrenue skcniepuMeHTAIBHBIX bu6nmoreka [JOK

101 1
3aja4 no teme "Pacnio3naBanue https://m.edsoo.ru/3aebd77a
IJ1acTMacc ¥ BOJIOKOH"

O000111eHNE U CUCTEMATU3ALI

102 M3Y4YEHHOI'0 MaTepuasa 1o TemMe 1 bubnuorexa LIOK
"BricokoMOeKy I pHbIE https://m.edsoo.ru/6a22b1e8
coeauHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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11 KJIACC

Kosau4gecTBo 4yacos DJIEeKTPOHHbBIE
> Tema ypoxa Konrpoubnsie | IIpakTnyeckue Aara i pposbIe
n/n Bceero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsbl
1 Atom. CocTaB aTOMHBIX siIEP. 1 bu6nuoreka [JOK
XuMU4yecKui aneMeHT. M3oromnsl https://m.edso00.ru/59c112ee
5 CrpoeHue IeKTpOHHBIX 000JI0UeK 1 bubnuoreka [IOK
aTOMOB, KBAHTOBBIC UHMCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukamnms Xumuaeckux 1 bu6nunoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-351eMeHThI) https://m.edso00.ru/61294af9
4 Pacrnipenenenue 21€KTpOHOB 110 1 bubmmorexa LIOK
ATOMHBIM OpPOUTAISIM https://m.edsoo.ru/f5f750fe
DIIeKTPOHHBIE KOHPUTYpALIUA aTOMOB
) 3H6M§£TOB B OCHOEI){OAZI:/I ’ 1 bubmmorexa [JOK
B https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSTHUM
6 DNeKTPOHHBIE KOH(UTYpAITUH HOHOB. 1 bubnmoreka [JOK
DJEKTPOOTPULIATETLHOCTD https://m.edso0o.ru/a0764b24
Ileproanueckuii 3aK0H U
[lepuonnueckasi cucTeMa XMMHUYECKUX
7 snemenToB JI. 1. MenaeneeBa, cBS3b ¢ 1 bubnnorexa [IOK
. . https://m.eds00.ru/16957c01
COBPEMEHHOI Teopuel CTpOeHHS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB
3 XUMHUYECKHX 3JIEMEHTOB M 00pazyeMbIX 1 bubnuotexa [JOK
WIMU TIPOCTBHIX U CJIIOKHBIX BEIIECTB MO https://m.edsoo.ru/f8468927
rpymnmnam u nepuojiam
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CucremMartusaiis U 0000IIeHrE 3HAHUI

bu6mmoreka [JOK

nn

pacTBOpEHHOTO BemiecTBa', "MoIsIpHas
KOHIIEHTparus"

o 10 TEME https://m.edsoo.ru/8fad2942
Buapr xumuyeckoil cBa3u. MexaHu3Mbl

10 00pa3oBaHUs KOBAJICHTHOM CBSI3U. bubnmoreka [JOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyISIpPHBIE B3aUMOICHCTBHS
BaneHTHOCTb U BaJleHTHBIE

11 BO3MOHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C UX https://m.edso0.ru/3d2ca093
F€OMETPUYECKUM CTPOECHUEM

12 [IpencraBineHuss 0 KOMIUIEKCHBIX bu6nuorexa [IOK
COEMHEHUAX: COCTAaB U HOMEHKIIATypa https://m.edsoo.ru/8c66b12a
BemecTBa MoJeKyIspHOro 1

13 HEMOJICKYJISIPHOT'O CTPOCHHMS. THIIBI bubnmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEILIECTB
[TonsiTve 0 TUCTIEPCHBIX CUCTEMAX.

14 [IpencraBiaeHue 0 KOJJIOUIHBIX Bubmorexa ITOK

https://m.edsoo.ru/da2c70e4

pacTBopax
WcTrHHBIE pacTBOPHI: HACBIILIEHHBIE U

15 HEHACHIIICHHbIE, PACTBOPUMOCTb. bubmmorexa [JOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatsl

16 CrniocoOblI BbIpakeHUsI KOHIIEHTPALUU bubnmoreka [JOK
pacTBOpPOB https://m.edso00.ru/328e653a
Pewienue 3aga4 ¢ UCMOIB30BaHUEM

17 MOHATHUH "MaccoBasi 40JiA bubmuorexa [JOK

https://m.edsoo.ru/785e0ab4
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18 Knaccudukamnus 1 HOMEHKIaTypa bubnmorexa [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 Cucremartuzanus 1 00001IeHNE 3HAHUN bubnnoreka [IOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KoHnTtponbHas paboTa mo TeMam
"Crpoenue atoma. [lepuoanueckuii

20 3akoH u [lepuonnueckas cucrema bu6nuoreka [JOK
XAUMUYECKHUX 351eMeHTOB [[. 1. https://m.edsoo.ru/70a60aa4
Menneneena", "CTpoeHue BelecTna.
Mmuoroo6pasue BemiecTs"
Knaccudukanmst XaMUIeCKIX pPeaKIIHii
B HEOPraHUYECKOU U OPraHUYECKOU

21 XUMUU. 3aKOH COXPAHEHUSI MacChl bubnmoreka [JOK
BEIIIECTB; 3aKOH COXPaHECHUS U https://m.edso0.ru/6335cdd2
MIpEBPAIICHUS YHEPTUHU TIPH
XUMUYECKHUX PEaKIMsIX
TennoBble 3(h(HEeKThl XUMUYECKHX

22 peakmuii. TepMoOXuMUYECKHE Bubmmorera [JOK

https://m.edsoo.ru/d1db86da

ypaBHEHHUS
Brruucnenus mo ypaBHeHUSIM

23 XUMUYECKHUX PeaKUui u bubnnorexa [IOK

https://m.eds00.ru/87b13954

TEPMOXUMHYECKUM YPaBHEHUSIM
CKOpOCTh XUMHUYECKOHN peaKIuu, e&

24 3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3 u xaranusatopsl

25 ['oMOreHHbI€ U TeTEPOreHHbIE PEAKIINI

26 [TpakTrueckas padora Ne 1 o Teme bu6nmoreka [JOK

"BnusiHue pa3nnyHbIX (PaKTOPOB HA

https://m.edsoo.ru/lfacaldl
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CKOpPOCTh XUMHUYECKOU peaKIiu"

OObpaTtumMble 1 HEOOpaTUMBbIE PEAKIINU.

bu6mmoreka [IOK

27
XHUMHUUYECKOE PaBHOBECUE https://m.edso0.ru/30952f9b
[TpakTiueckas pabora Ne 2 o Teme
28 "Bnustaue pa3nudHbIX hakTopoB Ha bubmorexa [TOK
P P " https://m.edsoo.ru/3bf34el7
MIOJIOKEHNE XUMHUYECKOTO PAaBHOBECHS
DNEeKTPOTUTHYECKAS TUCCOIIUAITHSI.
29 CI/IJ‘IBHI:JC U ciabbie 3JII[eK (I)lJ'II/IfH bubmorexa IOK
P ’ https://m.edsoo.ru/5f766bdf
CreneHp qUCCOIMALINT
Honnoe nipousBenenue Boabel. Cpena
30 BOJTHBIX EIl)CTBO oB. Bomopo HBII;I bubmorexa IOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 [IPOTEKAOIINE B PACTBOPAX bubmorexa HOK
P P P https://m.edso0.ru/09d5adbd
JICKTPOJIUTOB
[TpakTuueckas padora Ne 3 o Teme
32 "XHUMHYECKHE PEaKIUH B pacTBOpax Bubmmorexa [JOK
"p B P P https://m.edsoo.ru/2e3daeb0
JJICKTPOJIATOB
OKHCITUTENTEHO-BOCCTAHOBUTEILHBIC
33 eaKIuu. BaxxHeHmme OKUCIUTeNN U bubmorexa OK
pearctutt. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTtoa 37eKTPOHHOTO (3JIEKTOHHO- bubnmnorexa [JOK
MOHHOT0) OanaHca https://m.edso0.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnuoreka [IOK
BEIIIECTB https://m.edso0.ru/93fh97d2
36 Penrenue 3a1a4 pa3nnyHbIX THIIOB bubmmorexa [JOK
AaTp https://m.edso00.ru/5a859d16
37 Pemenue 3a1a4 pa3nnyHbIX TUIIOB bu6mmorexa LIOK
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https://m.edsoo.ru/5afa265d

38 CuctemaTtuzanus 1 00001IeHNEe 3HAHUIA bu6nuoreka [IOK
o teme "Xumuueckue peakuuu" https://m.edsoo.ru/c161eb85

39 Konrponbnas padora o teme bu6mmorexa LIOK
"Xumuueckue peakuun" https://m.edsoo.ru/a8a0a930
[Tosio’)keHHE HEMETAIIIOB B
[Teproanaeckoii CUCTEME XMMHUECKHX

40 snemeHToB JI. Y. Menaeneena u bubmnorexa [IOK

T https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOEHHUS UX aTOMOB.
®u3nyecKue CBOMCTBA HEMETAIOB
AmoTponus HeMeTauIoB (Ha IpUMeEpe
41 KncnoTp ona, cepsl, pocho (a u i Bubmmorexa LIOK
poAa, CepHl, P https://m.edsoo.ru/ef92c91c
yriiepojaa)

42 Bonopon: nonydyenue, pusnueckue u bubnmnorexa [JOK
XMMHYECKHE CBOMCTBA. [ mapu bl https://m.edso0.ru/0aa8f613
["ajtoreHsl: HAXOXKJICHUE B MPUPOJIC,

43 CIOCOOBI OTyYeHUs q)ml/lqicfme u Bubmmorexa [JOK

YACHI, https://m.eds00.ru/4e223795
XUMUYECKHE CBOMCTBA
I"anorenoBonopoasl. Baxuerninme
44 KHCJIOPOCOACPKAIINE COSTUHESHUS bubmorexa IOK
P P https://m.edsoo.ru/6b3255e6
rajoreHOB
JlaGopaTopHbie U IPOMBIIICHHBIE

45 CIocOoOBI OJTyYEHUS TaJIOTEHOB. bubnmoreka [JOK
IIpumMeHeHne rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHECHU N
[Tpaktuueckas padota Ne 4. Pemenue

bu6mmoreka [IOK
46 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME

"T"amoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopona: mabopatopHbie u
IMPOMBIIIJICHHBIC CIIOCOOEI MOJIYyUYCHM,

but6mmorexa [IOK

47
dbuznyecKkre 1 XUMHUYECKUE CBOHCTBRA. https://m.edsoo0.ru/c8abc36a
O3oH. [IpumeHeHne KUCIOpoaa U 030Ha

but6mmorekxa [IOK
48 OKcuIbl ¥ IEPOKCHIBI
a poKCHA https://m.eds00.ru/5c8816a0
49 Pemrenne 3a1a4 pa3andHbIX THIIOB bubmmorexa [JOK
AdP https://m.edsoo.ru/2b6d8b4b
Cepa: HaX0XJICHHE B TIPUPO/JIC,
50 CH(I))CO6I>I MOy YCHUS QE)H?EI‘ICCKI/IG u bubmorexa TOK
y L https://m.edsoo.ru/46afael6
XUMHYCCKHE CBOMCTBA
bu6mmoreka [JOK
51 CepoBoaopo, CyJIb(hUIbI
POBOOPOL, CybhHA https://m.eds00.ru/7c875999
Kucnopoaconepkanue coeTMHCHUS
52 cephl gCO6CHle)CTI/I CBOMCTB CEpHOM bubmorexa LTOK
pEL- P https://m.edso0.ru/8cfa2548
KHCJIOTBI
[TpakTtuueckas padora Ne 5. Pemenue

53 AKCIIEPUMEHTAIIBHBIX 33124 I10 TEME bubmorexa TOK

" P . | https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coeTMHEeHHS
A3OT: HAX0XKJICHHUE B TIPUPOJIC,

54 CIoCOOBI ONTyUeHUs!, PUINICCKUE U bubnuoreka [IOK
XHMHYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnoponconepskamiue coeTMHEHUS

55 aszora I())CO6€HI£)0CTI/I CBOMCTB a30THOU bubmorexa [JOK

i https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHue a30Ta U €ro COeAUHEHUH. bubnmoreka [JOK

ABOTHBIE y10OpEHUS

https://m.edsoo.ru/129f5059
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®ochop: HaxXOKIEHUE B IPUPOJIE,
CHOCOOBI TTONTy4YeHHS, PUIUIECKUE U

but6mmorexa [IOK

S7
xuMHu4deckue cpoictra. dochuas u https://m.edsoo.ru/9a6b43ec
dochun
Oxcunpl dhocdopa,

58 q)ocq))cl) c((i)) eq))KE ne Kuciotel. Comnm bubmorexa LIOK

P Ij pRatll ’ https://m.edsoo.ru/c7a2d429
dbochopHOIi KHCTOTHI

59 [Tpumenenue pocdopa u ero bubmmorexa LIOK
coequHeHuit. ®ochopHbie ynoOpeHus https://m.edso0.ru/a218070a
[TpaxTrueckas padorta Ne 6. Pemenue

bubmuorexa [JOK

60 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME

" | https://m.edso0.ru/8175ac3f
A3zoT 1 pochop 1 ux coenuHeHUs
Yrnepoa: HaXoXJIeHHE B IPUPOJIE,

61 aJUTOTPOITHBIE MOAU(UKAIIIH; bubnmoreka [JOK
(bu3NYeCcKre U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHECHHE
Oxkcup yriepona(ll), okcy,

62 e Iz)ya(l\l/)) ; r(on)LHa;I KfICJ'IOTa ueé bubmorexa [TOK
YHICPOARIN), ¥ https://m.edso0.ru/dba58ad
coJn

63 Pemienue 3a1a4 pa3nuyHbIX TUIIOB bubmorexa OK

AT P https://m.eds00.ru/6029b609
Kpemuuii: HaxokJ1IeHUE B IPUPOJIE,
64 01'1130006131 O ‘IGHHI/ISI (bHSI/III;e(I:)KIfe u bubmorexa [TOK
YT, https:/m.eds00.ru/143558ab
XUMHUYECKHE CBOHCTBA
65 Oxcun kpemuwusi(1V), kpeMHueBas bubmuorexa [JOK
KHCJIOTA, CUJIMKATBI https://m.edso00.ru/3170e7b1
bu6mmoreka [IOK
IIpuMeHeHre KpEMHUS U €T0
66 https://m.edsoo.ru/393cdac0

coeanHeHuil. CTEKI0, €ro NoJy4yeHue,

https://m.edsoo.ru/5823cefb
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BUJIBI CTEKIIA

67 Pemenue 3amau pa3IndHbIX TUIIOB bubnnorexa [IOK
Aatp https://m.edsoo.ru/h624f801
68 Cucrematu3zanus 1 0000IIeHIE 3HAHUN bubnmoreka [JOK
o treMe "HemeTtasmsr" https://m.edsoo.ru/6e864db5
69 Konrponbnas padora o Teme bu6muorexa LIOK
"Hemeramasr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJIbTaTOB KOHTPOJbHOMN bubnmoreka [JOK
paboTHI, KOPPEKIIHS OMHUOOK https://m.edso0.ru/2b7e9510
ITonosxeHue MeTaIOB B
[Tepuoamnueckoit cucTeme XUMHUECKUX
71 a11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa LIOK
) p https://m.edso0.ru/9839cl16c¢c
3JICKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mue puznyeckne CBOMCTBa
72 MeTaJuIoB. [IpuMeHeHE METAIIIOB B bubmorexa LIOK
-P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmutaBsl MetasuioB. Kopposus bubnmorexa [JOK
METAJIJIOB https://m.edso0.ru/42b872e3
74 Permrenue 3a1a4 pa3anyHBIX TUIIOB Bubmiorexa HOK
A&t p https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUYECKUN P HAIPSKEHUN
75 MGTEiJEEOB OO6mmme cnopcoz(lim n(l:n YyeHUs bubmmorexa [OK
- ot Y https://m.edso0o.ru/94eb377a
METAJIOB
OO0mras xapakrepucTika Meranios |A-
76 rpynnsl llepuoanueckoi cucteMsl bubmmorexa [IOK

XMMHYECKHX 3J1eMeHTOB. HaTpuii u
KaJuii: moiay4yeHue, Gpusndeckue u

https://m.edsoo.ru/e12c26b3
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XUMHUYECKUC CBOﬁCTBa, IMPUMCHCHUC
IMMPOCTBIX BEHIECCTB U UX COGI[I/IHGHI/II\/JI

OO6mas xapakrepuctuka meramios IA-
rpynmsl [lepronudeckoi cUCTEMBI
XUMHUYECKHX DJIEMEHTOB. Maruuii u

bubmuoreka [JOK

" KaJIbIUil: mody4yeHue, Gusndeckue u https://m.edsoo.ru/7c3e49c0
XUMHUYECKHE CBONCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTMHEHUN

78 JKécTkocTh BOABI M CIOCOOBI €€ bubmuorexa [JOK
YCTpaHECHUS https://m.edsoo.ru/c74bfae9

29 AIOMUHUE: TIOydeHue, PU3NICCKUE U bu6nuoreka [IOK
XUMUYECKHUE CBOWCTBA, IPUMEHECHUE https://m.edso0.ru/0e79b266
AmMdoTepHbIE CBOICTBA OKCH/IA U

80 TUAPOKCHIA AIFOMUHUS, bu6nmoreka [JOK
TUIPOKCOKOMITJIEKCHI ATTFOMUHHMS, UX https://m.edsoo.ru/5d12d318
MIPUMCHECHHE

81 Perenwe 3a1a4 pa3nuyHbIX TUTIOB
[TpaxTrueckast padorta Ne 7. Pemenue

82 AKCTIIEPUMEHTAIIBHBIX 33124 110 TEME bubmorexa LOK
" " https://m.edsoo.ru/27a4af43

MeTasl TJIaBHBIX TOATPYIIIT

OO01mas xapakTepuCTHKa METAJIOB

83 no0ounbIxX noarpynn (b-rpyrmm) bubnmorexa [JOK
[Tepuoauyueckoit CUCTEMbI XUMUYECKHUX https://m.edso0.ru/610d7431
AJIEMEHTOB
DU3NYECKUE U XUMUUYECKHE CBOMCTBA

84 XpOMa M €ro COSTUHEHUM, UX bubmmorexa [OK

https://m.edso00.ru/9911bef3

pUMEHEHHE

85 Baxneiimme coequHeHus MapraHiia. bu6nmoreka [JOK
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ITepmanranat kanus, €ro
OKHCJIUTEbHBIE CBOMCTBA

https://m.edso00.ru/039d69c8

dusznueckue U XUMUUECKHE CBOMCTBA

86 J)Kenesa u ero coequHenuii. [lonyuenue bubmorexa HOK
A ) y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHNE CIIJIaBOB KeJie3a
dusndeckue U XUMUYECKHUE CBOMCTBA
87 MEIH U €€ COeNUHEHNI, UX bubmorexa [IOK
’ https://m.edso0.ru/2bc0f954
MPUMEHEHHE
dusnueckue U XUMHUUECKHE CBOIICTBA
88 [IMHKA U €T0 COSAUHEHHM, X bubmuorexa [{OK
IIpUMeHeHne. | MIpOKCOKOMIIIIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[Tpaktuueckas padota Ne 8. Permenue
bu6mmorexa [IOK
89 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTanpl TOOOYHBIX MOATPYIIIT
90 Pemenue 3amgau pa3au4HbBIX TUIIOB bubnmorexa [IOK
p https://m.edso0.ru/a8b83d83
O000111eHUE U cUCTEMATU3ALML
91 A3YUYEHHOI'0 MaTepHaia Imo TeMe bubmorexa HOK
" 4 " P https://m.edsoo.ru/e91fe975
MeTamisl
92 Konrponbnas padora o teme bubnuoreka [IOK
"MeTamibsr" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yJIbTaTOB KOHTPOJIbHOMN bubnmoreka [JOK
paboTHI, KOPPEKITUs OMHUOOK https://m.edso0.ru/9ebff2fd
Pone xuMun B o0ecieueHUN
94 YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA. bubmuorexa [JOK

Ilonsarue o HAayY4YHBIX MCTOAax
HCCICIOBAaHUsS BEIICCTB

https://m.edso0.ru/080fe1f0
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HaquBIe MMPUHIUIIBI OpTraHUu3alun
XUMHYCCKOIr'o IMpon3BOJACTBA.

but6mmorexa [IOK

95 1
[TpoMmpblIIITIeHHBIE CITOCOOBI MOy YEHHS https://m.edsoo.ru/2e45a44f
BaXHEHIIINX BEIIECTB
but6mmorekxa [IOK
96 IT 1
POMENYTOTHAL ATTCCTAMA https://m.eds00.ru/9f11bf51
97 XuMUA U 300pOBBE YEIOBEKA. 1 bu6nuoreka [IOK
JlekapcTBEHHBIE CpEICTBA https://m.eds00.ru/a6552721
98 Xumus raiy. Pons xuMun B 1 bubmuorexa [JOK
o0ecrieyeHnH MUIIeBON O€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMernueckue u napproMepHbie 1 bu6nuoreka [IOK
cpeactsa. beitoBas xumust https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENIbCTBE. BaxkHenime
100 CTPOUTEIIbHBIC M KOHCTPYKIIMOHHBIE 1 bubmmorera LIOK
P TPy https://m.eds00.ru/61e69003
MaTepHaJIbI
XUMHUs B CETBCKOM XO3STHCTBE.
101 OpraHuyeckre U MUHEpaIbHbIE 1 bubmmorera LOK
P P https://m.edsoo.ru/fd39587d
ynoOpeHus
102 CucremaTusamus 1 00001eHNe 3HAHUT 1 bubmuoreka [JOK
10 TEME https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






