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MNOACHUTEJBHAASA 3AIIMCKA

PabGouas mporpaMma mo XMMUM HAa YPOBHE CpEHEro oOIIero oOpa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa3oBaTENbHON TPOrpaMMbl cpeaHero obiiero oopazoBanusi(DOOII
COOQ), npencrapineHHbIX B DeaepaibHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu npenojaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yronX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctparerum pas3sutus Bocnutanus B Poccuiickoii @enepanuu Ha nepuon ao 2025
roja» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peainsyeMoe B YCIOBUAX JudepeHInpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTalyyi uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COIUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHu3alusx MNpodecCHOHANIbHOIO 00pa3oBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCLHUIUINH.

B mporpamMmme 1o XuMHM Ha3Hau€HUE NpeaAMETa «XHUMHS» IOIydaeT
NoJpoOHYI0  MHTEpIpETalii0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu  I'OC COO o B3auMOOOYCIOBIIGHHOCTH IIeJIeH, CoaepKaHus,
pe3ynbTaToB O0ydeHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEAYIOIIUE BBIIOIHSEMbIE MPOrpaMMOM IO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoill obecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHSA O0YYaIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS M IOCJIEI0BATEIbHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKCHUN OOydarommuxcsi B
pamMKax HTOTOBOM artectanmuu B (GoOpMe €IUHOr0 TOCYAapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUsS] XUMUM:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MpUMEPHOE pacipeaesieHue yueOHOr0 BpEeMEHH, PEKOMEHTYEMOTO JJIsI
U3YYEHUS OTJEIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1aéT METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIeH U 3a/1ay U3y4eHUs MpeaMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKKe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. 3a pejesiaMu yCTaHOBICHHOM MPOrpaMMOi 10 XUMUU 00s13aTeIbHOM
(MHBapHaHTHOM) COCTAaBISIONIEH coJiepKaHusl y4eOHOro mnpeaMera «XHUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEIENSATHCS B COOTBETCTBHH C HAMPABIEHUEM KOHKPETHOTO PO uiIst o0ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudepeHITMPOBAaHHOTO OO0yUCHHS Ha YpPOBHE CpEIHEro oO0Imero oOpa3oBaHHS
XUMHSIT Ha YpOBHE YIIYOJNEHHOTO U3YYCHHUS HAMpaBlIeH Ha peaju3aluio
MIPEEMCTBEHHOCTH C MOCJIETYIOIIUM 3TAIlOM IMOJTYyYEHUSI XUMUIECKOT0 00pa30BaHUs
B paMKax HW3yYEHHUS CIHEUUATBbHBIX €CTECTBEHHO-HAYYHBIX U XHUMHUYECKHX
JTUCIUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATEHOTO 00pa30BaHMsl.
B aroli cBs13u n3ydeHue npeamera « XUMMHUs» OPUEHTUPOBAHO ITPEUMYILIECTBEHHO Ha
pacliipeHre # YIUIyOJIGHHE TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
oOy4Jarommxcs, BEIOPABIINX OMPEACTIEHHBIA MPOPIIb 00ydeHUsI, B TOM YHUCIE C
MEePCIIEKTUBOM  TOCIENYIOIIEr0 MOJYy4YeHUsI XHMHUYECKOro O0Opa3oBaHHs B
opraHuzanusax npodeccuoHanbHOro oOpazoBaHus. Hapsigy ¢ 3TuM, B cBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHON MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUs U3yUCHUE TIPEIMETa
«XUMUS» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLMAIIBHOTO
pa3BuTUa OOydaromuxcsi, Ha (OPMUPOBAHUE y HHUX OOIIEHHTEIUICKTYaIbHBIX



YMEHUHM, YMEHHMH paluoHAIM3alMU y4yeOHOro TpyAa M OO0OOIIEHHBIX CIOCOOOB
JESATETHPHOCTH, UMEIONUX MK IUCIUTUTHHAPHBINA, HAIIPEIMETHBIN XapakTep.

CocTaBisionuMu peaMeTa «XUMHs» Ha YPOBHE YIIIYOJIEHHOTO HM3ydeHUS
SBIIIOTCS  YIUIyOJNI€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHuveckas Xumus». [Ipu ompenenceHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJACPKAHUS ATUX KYypCOB B TMPOTPaMME [0 XHMHH 3a OCHOBY
npuHATH nojoxeruss ®I'OC COO o paznuuusix 6a30BOT0 U yriayoJIEHHOTO ypOBHEN
M3YYCHUS TIPEIMETA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMCHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO HM3y4YeHHUs MpeaMera. JTa CHCTeMa
3HAHUM TOJy4YaeT OMNpeAeEHHOE TEOPETHYECKOE JOMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINN 00BEM (PAaKTONIOrMUYECKOT0 MaTepuaia.
Tak, Ha yriyOn€HHOM YpOBHE HM3Yy4YeHHUs MpeaMeTa o0ecreueHa BO3MOXKHOCTH
3HAYUTEIBLHOTO YBEIIMUCHUS 00BEMA 3HAHUH 0 XMMHYCCKHX 3JIEMEHTaX U CBOHCTBAX
UX COCIMHCHWH Ha OCHOBE PACIIUPCHHMS M yTITyOJCHUS IPEICTABICHUN O CTPOCHHH
BEIICCTBA, XMMHYECKOW CBS3M U 3aKOHOMEPHOCTSX MPOTCKAHUS pPEaKIui,
paccMaTpPHBAEMbIX C TOYKH 3PCHUS XHUMHYCCKOW KMHETHKH M TEPMOJMHAMHKH.
N3yuyenue mnepuognyeckoro 3akoHa W Ilepumomnueckoil cHUCTEMBl XUMHYECKHUX
AJIIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPECTABICHUSIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKUM 3pEHHUS
HHEPreTUYECKUX N3MEHEHUI Mpu € 00pa30BaHUU U Pa3pYIICHUH, a TAKKE C TOUKH
3peHuss MeXaHu3MOB e€ oOpa3oBaHus. M3ydyeHue THUIIOB pEaKIUi HOMOIHIETCS
dbopMupoBaHUEM TpEACTaBICHUN 00 DIEKTPOXMMHYECKUX TIpolieccax u
AIIEKTPOJIM3E PACIUIaBOB U PACTBOPOB BEIECTB. B Kypce opraHM4eckoil XuMuu mpu
PAacCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEAMHEHUN yhemnsieTcsi o0co0oe
BHUMaHHUE BOIPOCaM 00 3JIEKTPOHHBIX 3 (deKTax, 0 B3aMMHOM BIMSHUHA aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHNEe UMEET TO, YTO Ha COJIEPIKAHKE KYPCOB XUMUU YTIIYOJIEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KIIACCOB OMPEAeTIEHHOTr0 Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpy M XapakTep JOINOJHEHWH K OOIIeH cucTeMe IPeAMETHBIX 3HAHU)
OKa3bIBAIOT BIHUSHUE CMEXKHBIC NpPEeAMEThl. Tak, HampuMmep, B COJCPKaHHUH
mpeaMeTa Uil KJIaCCOB XUMUKO-(pu3ndeckoro npodusis 60IbI10e 3HaYCHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu nzydennn npeamera
B JIAaHHOM CJIy4ae akIeHT OyJeT cJelaH Ha OONIHOCTh METOJIOB TO3HAHUS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIApHAS TEOPHS
(MonexynsipHast TeOpus B PU3MKE), 3aKOHBI COXPAHEHUS MACcChl U SHEPTHH, 3aKOHBI
TEPMOIMHAMHUKH, DJICKTPOJIN3a, TIPEICTABIICHUS O CTPOSHUH BEIIECTB U IPYTOE.



B TO Xe BpemMs B coIepXKaHMM IpeaMeTa JUId KIAcCOB XUMHUKO-
Ounonornyeckoro npoduiis OoNbIIMK yAENbHBIA Bec OyIeT MMEeTh OpraHuYecKas
xumHusi. B 3ToM ciyyae npenocTaBiisieTcsi BO3MOXKHOCTD 11t 00jiee 00CTOSATENBHOTO
pPacCMOTPEHUsI XUMHYECKOW OPraHU3aluU KIETKU KaK OMOJOTrM4eCKOM CHUCTEMBI, B
COCTaB KOTOPOW BXOMST, K MpUMEPYy, TaKu€ CTPYKTYpHbIE KOMIIOHEHTHI, KakK
JUTIUAJBI, O€IKU, YTJIEBObI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE€ M CBOMCTBAaX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB
CIIy’)KaT OCHOBOM IJIi M3YYEHHs] CYIIHOCTH MpPOILECCOB (POTOCHMHTE3a, AbIXAHMS,
MUILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHMS
0OI1IeHaAYYHBIX METOJ/IOB MTO3HAHMS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHbBIX
3HAaHUM HM3ydeHHe mnpeaMera «XuMUs» Ha yriayOJEéHHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C Yy4eOHBIMU TpEeJAMETaMHu, BXOMSIINMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAaMeThl», «MaremMartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Tpu uzyyenun yueOHOTO npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOI'O M CPEJHET0 00I1ero oopa3zoBanusi (Ha 6a30BOM YPOBHE),
3a/layeil MEepBOCTENEHHON 3HAYMMOCTHU SIBJISIETCS (OPMUPOBAHME OCHOB HAYKH
XUMHH KaK 00JJaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON EATETbHOCTH
YeJI0BEKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Perienue 3Toil 3aaaun Ha
yriayOia€HHOM YypOBHE M3yU€HHS NpeIMeTa MPEeIoyiaraeT pealn3aluio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mNpeACTaBIEHUNA: O MaTepUaIbLHOM €IUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUN MPUPOIBI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B 0OOecleyeHUu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPIeTUICCKON M IMUINECBON 0€30MacHOCTH, B Pa3BUTHHU
MEJULIHUHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
oOecreueHnn PpalroOHAIBHOTO MPHUPOJOMOIL30BaHUs, B (HOPMUPOBAHUU
MUPOBO33pEHUSI U OOIIEH KyJIbTypbl YEJIOBEKA, a TaKXe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUW XUMHHM, COBPEMEHHBIX IPEICTABICHUU O
CTPOCHHMM BEIECTBA HA pa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJICKYJISIDHOM,  HAJMOJEKYJISPHOM, O  TEPMOJUHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHYECKUX peakiui, o
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 001X
Hay4YHBIX MPUHIMIAX XUMHYECKOTO MPOU3BOCTBA;



e (QopmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUM ISl OOBSICHEHUS
KIIFOUEBBIX M€ U TpoOJieM COBPEMEHHOW XUMHH, JJisi OOBICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPHUPOY;
IPAaMOTHOTO pEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOM U MPOU3BOACTBEHHON JEATEILHOCTH YEJIOBEKa, CBA3aHHOW C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOIB30BAaHUEM U NIEPEPAOOTKOM BEIIECTB;

e yIIyOJICHUE MPEICTABICHUIN O HAYUYHBIX METO/IaX MTO3HAHUS, HEOOXOUMBIX
JUISL TIPUOOPETEHUST YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUSI XUMHYECKUX SIBJICHUM, HMMEIONIUX MECTO B TMPHUPOJE, B
MPAKTUYECKOU JECSATEILHOCTH U TTOBCEIHEBHOMN KU3HH.

B mnnanme peanuzanuu TEepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIINUX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHETro OO0IIero oOpa3oBaHMs MPU W3YUYECHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
npuoOpeTaroT TaKue 1eJU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOIBI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMHUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

e pa3BUTHE MOTHUBAIIMM K OOYUYEHHWIO U T[IO3HAHUIO, CIOCOOHOCTEW K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUS
0011e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHOCTEeH OOydarommxcs, (GOpMHPOBAHHE Y HHUX CO3HATCIHHOTO
OTHOIICHUS K CaMOO0Opa30BaHUI0 W HEMPEpPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIITHOW TTPO¢)eCCHOHATBHON M OOIIECTBEHHOU JeATEeILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHUW W HABBIKOB Pa3yMHOI'O IMPUPOOTNOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKON KYJIbTYpPbl, TPHUOOPETEHUE OIbITA OOIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6uiee yncino 4yacoB, MPEAYCMOTPEHHBIX AJI U3YUYEHHUS] XUMUU Ha YTIyOJICHHOM
YpOBHE cpeiHero obmiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 gaca (3 yaca B Heleno).

Peanuzanus eocnumamenvno2o notTeHuyana ypoka npeanoaraet
clelytolIee:
YCTAHOBJICHUE JOBEPUTEIBHBIX OTHOIICHUN MEXKIY YUYUTEIEM M €ro YYCHUKaMH,
CIOCOOCTBYIOUIMX MO3UTHUBHOMY BOCIPHUATHIO yYalllUMUCA TpeOOBaHUI U MPOCKHO



YUUTENS, MPUBJICUCHUIO WX BHUMaHHS K 00CyXJaeMoil Ha ypoke uH(pOpMaiuu,
aKTUBU3AILIMU UX MTO3HABATEIBHOMN 1E€ATEIHLHOCTH;

noOyXJeHUEe IIKOJIBHUKOB COOMIOJaTh HAa YpPOKE OOIICTPUHATHIE HOPMBI
MOBEACHUS, MpaBuja OOIIEHHS CO CTapIIMMH (YYUTEISIMU) U CBEPCTHUKAMH
(oOyuaromuMucs ), IPUHIUIBI Y4€OHOU TUCHUIUIMHBI U CAMOOPTraHU3alUu;
NPUBJICYCHHE BHUMAHUS IIKOJHPHUKOB K IICHHOCTHOMY AacCIEeKTy HM3ydaeMbIX Ha
ypOKax SIBIEHUH, OpTaHM3alUsg UX pabOTHI C MOITy4aeMON Ha YPOKE COIMAIBHO
3HaYUMOW HMHQOpMAIel — HWHUIMUPOBAHHWE €€ OOCYKICHHs, BBICKa3bIBAaHUS
yUYallMMHCS CBOETO MHEHHSI 110 €€ TIOBOY, BBIPAOOTKHU CBOETO K HEl OTHOIIICHUS;
MCTIOIh30BaHNE BOCITUTATEILHBIX BO3MOKHOCTEH COMIepKaHusl yueOHOTo IpeaMeTa
yepe3 JIEMOHCTpAIMIO JIETSM TMPUMEPOB  OTBETCTBEHHOTO, TPaKJaHCKOTO
MOBEJICHUS, TPOSBIICHUS YETOBEKOJIIOOUS U JOOPOCEPIECUHOCTH, uyepe3 Moadop
COOTBETCTBYIOIIIUX TEKCTOB JJsi YTEHUS, 3ajad JUId pPEmIeHUs, MpoOJIeMHBIX
CUTYaIMi 7151 OOCYX/ICHHUS B KIIACCE;

NpUMEHEHHWE Ha  YpPOKEe  HWHTEPaKTHBHBIX  (QopM  pabOTHl  ydYamIuxcs:
MHTEJUICKTYaIbHBIX,  JIEJOBBIX,  CHUTYallMOHHBIX  WUTP,  CTUMYJIUPYIOIUX
TI03HABATEIFHYI0 MOTHBAIUIO IIKOJFHUKOB; AUCKYCCHUI, KOTOPBIE TAFOT yYaIlHMCSI
BO3MOKHOCTh MTPHOOPECTH OIBIT BEJEHUS KOHCTPYKTHBHOTO JHAJIOTA; TPYIIIOBOM
paboThl uiau paboThl B Mapax, KOTOPbIE y4aT IIKOJIHLHHUKOB KOMaHIHOW paboTte u
B3aMMO/JICHCTBUIO C IPYTUMHU JIE€THMU;

BKJIIOUEHHE B YPOK HIPOBBIX MPOLEAYP, KOTOPHIE TOMOTalOT MOJAEepKaTh
MOTHUBAIMIO JIETeM K TMIOJIYYEHUIO 3HAHWM, HaJaKUBAHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWH B KJacce, TMOMOTraloT  YCTaHOBJIEHUIO
no0poskenaTebHON aTMOCcGepsl BO BpeMs ypOKa;

opraHuzanus IeQcTBa, HACTABHUYECTBA MOTHMBHUPOBAHHBIX M JPYAHUPOBAHHBIX
yUyaliuxcsi HaJl WX HEYCIEBAIOUMMU OJHOKIACCHUKAMH, NAIOIIEro MIKOJbHUKAM
COLIMAJIHO 3HAYUMBIH OMBIT COTPYIHUYECTBA U B3AMMHON MTOMOIIIH;
WHUIIMUPOBAHKUE U TOJJEP’KKA MCCIEIOBATEIBCKON JAESTEIHHOCTU IMIKOJIHLHUKOB B
pamMKax peanu3alud HUMH WHIUBUIYAIbHBIX U TPYIIOBBIX HCCIEI0BATEIBCKUX
NPOEKTOB, 4YTO JacT UIKOJbHUKAM  BO3MOXHOCTb  IPHOOPECTH  HAaBBIK
CaMOCTOSITETILHOTO PEIIEHUSI TEOPETUUECKON MPOOIeMBbl, HABBIK T€HEPUPOBAHUS U
oopmiieHusI COOCTBEHHBIX HJ€H, HABBIK YBa)XKUTEJIHHOI'O OTHOLIEHUS K UYKUM
uaesM, oOpPMIICHHBIM B paboTax APYrUX HMCCIENOBATENEH, HABBIK MYyOJIMYHOTO
BBICTYIUICHHUS NIEpe]l ayTUTOPHEH, apryMEeHTUPOBAHUSI U OTCTauBaHUS CBOEHM TOUKH
3peHusl.



COILEPKAHUE OBYYUEHUA

10 KVIACC
OPI'AHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

[Ipenmer u 3HaYEHUE OPraHUYECKON XUMUU, IPEICTABIIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BasleHTHbIE BO3MO>KHOCTM aTOMa YIJIEpoAa. XMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIBI THOPUIN3AIIMY aTOMHBIX OpOUTANIel yriaepoa.
Mexanu3zMbl  00pa3oBaHUs KOBaJEHTHOM cCBsi3M (OOMEHHBIH U JIOHOPHO-
aKuenTtopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBS3M.
OnunapHas, 1BOMHAsE U TpoiHasi cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust crpoeHuss opraHnyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX coeAuHeHUN. MonekynsipHble W  CTPYKTYpHbIE (DOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buabsl uzomepuu: CTpyKTypHas, NPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHYKTUBHBIN U
Me30MEPHBINA 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKALUU OpraHUYecKUX BemiecTB. [loHATHe O
dbynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuHeHuid (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IIPEACTABUTEIICH.

OcobOeHHOCTH W KIaccU(UKAIUs OpraHUYecKUX peakiui. OKUCIUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEHIECTB M HUX MpEeBpalll€HU:
03HAKOMJICHHE C 00pa3laMHi OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHl MO MPEBPALICHUIO OPTraHMYECKUX BELIECTB MPU HarpeBaHUM (ILJIABJICHHUE,
o0yriMBaHUE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJEICH MOJEKyJl OpraHMYeCKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mas GpopmMyia, HOMEHKIATypa |
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DHU3MYECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMM 3aMElICHUs, H30MEepHU3alluH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHS M XMMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPONAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IUKII0aakaHoB. CrocoObl MOTyUYeHHS U TPUMEHEHHE
LUKIIOAJIKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3aLKS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3uM. CTPYKTypHasi U Te€oMeTpuueckas
(uc-Tpanc-) uzomepus. Gusnyueckue CBOMCTBA aJKEHOB. XMMHUYECKUE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIO)KEHHUE TPU JBOWHOU CBS3H,
noyimMepu3anun U okucienus. [Ipasmino MapkoBHukoBa. KauecTBeHHbIE peakiiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsyKEHHBIX
nueHoB. CriocoObl MOTyUYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @u3nyecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHNUS, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHCJIEeHUsI. KUCTIOTHBIE CBOMCTBA AIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CrOCOOBI MOMyYeHUsS U MIPUMEHEHHUE
AJIKAHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopMmyrna, HOMEHKIATypa U U30MepHusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B O€H30JbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE HAa TMPUMEpPE AaTKUIBHBIX PaTUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIe Ta3pl. HedTh U €€ mpoucxoxaeHwme.
KameHnHblit yrosib U npoaykThl ero nepepadotku. CrocoObl nepepaboTku HeTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJOB. Peakiuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoud. B3anMOIENCTBUE IUTajJOT€HAIIKAHOB C MAarHUeM U LIMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrue (PU3MUYECKUX CBOMCTB YrIEBOJOPOJOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriepo/ia ¥ BOJAOPO/ia B OPTaHMYECKUX BEIIECTBAX, TOJyUCHUE ITHIICHA U U3YUYEHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIaCTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U
raJjOreHIPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepskanue opranndecKue coeMHeHMS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3M MEXAY MOJEKYJaMH CIHPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUss M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOMCTBA: pEaKI[MU 3aMEIIEHU S, B3aUMOJICUCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMH KHUCIOTaMU, KAUeCTBEHHAs Peakiiisi HA MHOIOATOMHbBIE CITHPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeo(huIsHOTo 3amenieHus. [lefictBrue Ha
opraHu3M yenoBeka. CriocoObl MOTy4YeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XUMUYECKUE CBOMCTBRA AJIbJIETUI0B U KETOHOB: PEAKIIUU ITPUCOCTUHEHHUS.
OkucieHue anbJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJYYEHUS U TPUMEHEHUE ANIbJAETUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust u HOMeHKIaTypa. u3znueckue CBOMCTRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOM KHCJIOTHL. [loHSITHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, MaJbMUTUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpeLE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CIIMPTOBBIX U aJbJCTUIHOU
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJIN3, MoiydyeHue 3GupoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIOBOIO CIIMPTA B albJIETH] HA PACKaJ€HHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakuus riuumepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 10Ko3sl ¢ Tuapokcuaom meau(ll), B3aumoneicTBre kpaxmana ¢ HOAO0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3amad 1o TemamM «Crnuptel U (EHOJBDY,
«Kap6oHoBbie KUCTOTHI. CIOKHBIE A(UPBD».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anu(aTHUECKUX aMUHOB: OCHOBHBIC CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIVH — IPEICTaBUTEh aMUHOB apOMaTUIECKOTO psaa. CTpoeHUE aHWIIMHA.
B3aumHoe BiusHHME Tpynnm aTtoMoB B MoJeKkyle aHuwinHa. (OcoOGeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHble NPEACTaBUTENN O
AMUHOKHUCJIOT: TJWUWH, alaHuH. @OU3W4Yeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUIPOJIU3 MENTHIOB.

benku kak mpuponnsie nonumepsl. [lepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHHEe O€NKOB B BOJE, AEHATypalusi OEJIKOB NMpPU HATPEBAHUM, LIBETHBIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcozepKallie OPraHnuecKue COeMHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COCMHEHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHBb MOJUMEpPHU3AIUU, CPEIHSS MOJICKYIISIpHAS



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJTUCTUPOJ, MOJTUMETUIMETAKpUiIaT, MOJIUKApOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbie (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MacCOBBIM JIOJISIM AJIEMEHTOB, BXOISIINUX B €TI0 COCTAB, HAXOXKICHUE MOJIEKYJISIPHOMN
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHMUS, TTO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (DOPMYJbI OpraHMYEcKOTo BellecTBa Ha
OCHOBE €r0 XMMUYECKUX CBOWCTB WJIM CIOCOOOB MOJY4YEHUS, OINpEAesieHue J0IH
BBIXO/Ia MPOAYKTA PEAKLIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBJISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-
HAy4YHbIX TOHATUM, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHUEe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIMPOBAHHE.

duznuka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buonorusi: knetka, opraHu3M, J3KOcCHUCTeMa, Owocdepa, MeTadboIHU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
dboTOCUHTE3, HbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOIIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sep. XuMHA4YecKui 3ieMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUEe YpPOBHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIeCKux 3JI€MEHTOB (S-, P-,
d-, f-omementsr). PacmpeneneHue dIIEKTPOHOB IO aTOMHBIM — OpPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpallMi HOHOB.
DIEeKTpOOTPULATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. Csi3p nepuoandeckoro 3akoHa v Ilepumoandeckoil cuctemMbl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CII0KHBIX BEIIECTB MO IPyNIiaM U Iepuoaam. 3HaYeHUE MepuoguIecKoro
3akoHa /.M. Menaeneena.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAf,
MeTajinyeckas. MexaHu3Mbl 00pa30BaHMS KOBAJEHTHOW CBS3U: OOMEHHBIN U
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBSI3U. [[0IspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTtHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

BajieHTHOCT, M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUraHAbl. 3HAYECHUE KOMIUICKCHBIX COEIUHEHUN.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  [HIIbI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pacTBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CnocoObl BBIPAXKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoOBasi JOJIsI BEUIECTBA B PAaCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BAHUS OTIEIbHBIX MPEACTABUTENCH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XMMHUECKHX peakUuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM NpPHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larenbe.

OnekTponuTuyeckas auccornuainus. CuwibHbie U cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PAcTBOPOB: KHUCIOTHAsl, HEWUTpasbHas,
miesnounas. Bomoponueiii nmokaszatens (PH) pactBopa. I'maponus comneid. Peakiuu
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMSI.
Baxneiimume OKUCIUTENIM W BOCCTAHOBUTENIW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOPOAAa B MPUCYTCTBUM KaTalu3aTopa, MOJACIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiioB B [leproaudeckol cucTteMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOEHHUS MX aToMoB. du3nyeckue CBONCTBA
HEMETAIIOB. AJUIOTPOIIHS HEMETAUIOB (Ha IpUMeEpe KUCIIopoa, cephl, hochopa u
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHUYCCKHE CBOMCTBA: PEaKIMH C
MeTaJlIaMy U HeMeTajlJlaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormmBHbIS
3JIEMEHTBHI.

I'anorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOMydeHHS, (HU3UUCCKHE H
XUMHWYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BaskHeHIne KUCIOPOICOASPKALINE
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI TOIYUYSHUS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble M MNPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kkuciopona. PU3NYECKUE U XUMHUYECKHUE CBOMCTBA M MPUMEHECHHUE KHUCIOpOAa U
030Ha. OKCUABI U TEPOKCUBI.



Cepa. Haxoxpaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(V1). CepHucTtas u cepHasi KUCIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CEPHOI
KUCHOTHL. [IpuMeHnenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3zota
U €ro COeIMHEHU. A30THbIE y100pEeHHUs.

®ochop. Haxoxnenue B mpupoje, CHocoObl MONY4YeHHs, (PU3NYECKHE U
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOJIUQPUKAIIH.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKku. IIprMeHeHne MpoCThIX BEIIECTB, OOPa30BaHHBIX YIIEPOAOM, U €ro
COEIMHEHUMH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJydeHUs, (PU3NYECKHe U
xumu4deckue cBoiictBa. Oxcua kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoandeckoil cuCTEME XUMHUYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUA psifi  HampspkeHud  MetawioB.  OOmue  crnocoOsl
HOJIyYEHUs METaJIIOB: TUAPOMETAILTYPIrUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOpPPO3UH.

Ob6mrast xapakrtepuctuka MmeTawioB |A-rpynmer [lepuonuueckoit cUCTEMBI
XUMHUYECKUX deMeHToB. Hatpuit u kanmii: monydenue, Gu3nuecKue U XUMHUIECKUE
CBOMCTBA, NPUMEHEHUE MPOCTHIX BEMIECTB U UX COEAUHEHU.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJlydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEHIECTB W HMX COCAUMHEHUH.
XKeécTkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro CcoeluHeHui. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCUA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OO0mast xapakTepucTuka MeTauioB noOouHblx noarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Du3nMYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartsbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonydyeHue u npuMeHeHrue Xxpoma.

OU3UYeCKUe Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranuna(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coeauHeHuil. OKCumsbl,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydyenne u npumeHeHue xenesa u
€ro CIUJIaBOB.

DU3UUECKUE U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[uuk: mnomydyeHue, (PU3NYECKMEe M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[IMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaIlCHHUIL:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YeHUE KOJJIEKIUU «MeTalibl W CIUIaBbl», B3aUMOJECHCTBUE
MIEJIOYHBIX U MIEJI0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHMS W ILMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«l"anorensr», «Cepa u e€ coemuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYII».

XUMHUSA U KU3Hb.

Ponb xumun B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
0 HAy4YHBIX METOJAaX MO3HAHUSA U METOAOJIOTHUN HAYYHOTO uccieqoBanus. Hayunsie
MPUHIIUITBI OPTaHU3AINH XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CITOCOOBI
MOJIyYEHHUs Ba)KHEWIIMX BEIIECTB (HAa MpUMEpE MPOU3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [[pOMBIIITIEeHHBIE CTIOCOOBI TOTYYEHUSI METAIIJIOB U CILJIAaBOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOLIECH CPeAbl U €ro nocueaAcTBus. Poiap xumun B
o0ecTIicUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.

Xumusg © 310poBbe yenmoBeka. JlekapcTtBenHble cpenctBa. [Ipasuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMu# B pa3BUTUU MEIULIMHBI.

XVMHUS TIAITU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb xumun B
o0ecreyeHuy NUIeBO 0€30M1acCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuna
0€30IacHOr0 UCIIOIB30BaHUS MPETMAPATOB OBITOBOM XMMUU B TOBCETHEBHOM JKU3HU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IEMEHT,
OeTOoH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIC YI0OPECHHUS.

CoBpeMeHHBbIE KOHCTPYKIMOHHBIE MaTepuaibl, KpPAacKd, CTEKJIO, KEpamHKa.
Marepuansl 11 35eKTpoHuky. HanoTtexHonoruu.

Pacuérnsbie 3anaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEII[ECTBA, MacCce WM O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECCTB, MACChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OJHO U3 BEIIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
M3 BEIIECTB JAaHO B BHUJE pPacTBOpa C ONPEACIIEHHOW MAacCOBOM JIOJIEHN
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM M MOJISIPHOM KOHIIEHTPAIlUM BEIIECTBA B
pacTBOpe, N0JIM BhIXOJIa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzarnus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHWH  oOOmed
HEOpraHmuyeckoi xumuu B 11 Kiacce oCylIecTBISETCS Yepe3 UCIMOJb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U TOHITHH, IPUHATHIX B OTIEIBbHBIX
IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccHU(UKalus, IePUOIUIHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBa, HACANBHBIA Ta3, (HU3NUYECKHE
BEJIMYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buomnorus: kierka, opraHus3M, SKocucTema, ornocdepa, MeTaboINU3M, MaKpO- U
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
FOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadms: MuHEpabl, TOPHBIE MTOPOJIBI, MTOJIE3HBIE UCKOIAeMbIe, TOILUIMBO,
pecypchl.

TexHoJIOrrsI: XUMHYECKash MPOMBIIUIEHHOCTh, METAJUTYpPrusi, CTPOUTEIbHBIE
MaTepUAIbI, CEITbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dbapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
npenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pUaOB, AJIECKTPOHHAsS
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



I[IJTAHUPYEMBIE PE3VJIBTATHI OCBOEHUMSA ITPOT'PAMMBI 110 XUMUWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A
JIMUHOCTHBIE PE3YJIbTATHBI

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero o0Opa3oBaHUsl BBIJAEICHBl CIEIYIOINIME COCTABIISIIOLIME: OCO3HAHUE
0oOy4JarolmuMHCs POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAINYNE MOTUBALIUU K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIAaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBbI.

JIM4HOCTHBIE pe3yJibTaThl OCBOEHHUS TMpeaMeTa «XHUMHS»  OTPaKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AesTEIbHOCTH.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHPOBAHHOCThH OTbITA TO3HABATEJIbHON M TMPAKTUYECKOW JEATEIbHOCTH
oOydaromuxcs B Mpoliecce peaan3aluud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTaBICHUA O COLUMAJIBHBIX HOpPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IEITELHOCTH TP CO3J]aHUU YISOHBIX
IIPOEKTOB, PEIICHNN YYECOHBIX U TTO3HABATENbHBIX 33]1a4, BHIOJTHEHUHU XUMHYECKUX
AKCHEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHs, JIOTHKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTE€UYECTBEHHON XMMUH;

YB)KEHHUS K TPOILIECCY TBOpYECTBA B OOJACTH TEOPHUHM U IMPAKTUYECKOIO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAaYKH €CThb pPe3yibTaT
JUINTENbHBIX ~ HAOMIOCHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

MHTEpECa 1 MO3HABATEIbHBIX MOTHUBOB B MIOJIYYEHUH U MTOCIEAYIONIEM aHAIN3Ee
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS



HPAaBCTBEHHOTO CO3HAHHUSA, STHUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSA3aHHBIC C XUMUYCCKUMHU SBJICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICHh HA MOPATbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJEHHE W TMOCTYNKH CBOUX TOBApPHUIICH C
MO3UIIMH HPABCTBCHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS ITOCIICICTBHMA
MOCTYTIKOB,

4) dpopmMupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHUsl IICHHOCTEH 370pOoBOro W 0e30macHOro o0pas3a JKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3NYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOJIrO/ICHUsT TIpaBUJl OE€30MacCHOr0 OOpallleHUusl C BEIIECTBAMH B OBITY,
TIOBCETHEBHOW JKU3HU, B TPYIOBOU JIEATEIHHOCTH,

NMOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAJIBHOTO W  KOJUICKTUBHOTO
0€301acHOTO MOBEACHHS B CUTYAIUAX, YTPOXKAIOIINUX 30POBBIO M KU3HU JTFO/ICH;

OCO3HAHMS TOCACACTBUN M HENPHUITHS BPCIHBIX MPUBBIYCK (YIOTpeOIeHUS
AJIKOT0JISI, HAPKOTUKOB, KYPCHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HMCCIEI0BATENbCKOM
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeSITEBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU MPAKTHUYECKUX 3a1ad
COILIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAaKTUUYECKOMY U3YUYEHHUIO MPOQPECCUil pa3IMuHOTO Poja, B TOM
Yyclie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBaOXKECHUS K TPYAY, JIOJIM TPYyla U pe3ysibTataM TPYI0BOM 1€ TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaJbHON TPaeKTOPUH
oOpas3oBanus, Oynymed mnpodeccun U peanu3alud COOCTBEHHBIX JKM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HUHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) 3K0,10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKU IEIeCO00Pa3HOr0 OTHOUIEHHS K HpUpOJe KaK HCTOUYHUKY
CYIIIECTBOBAHHUS KU3HU Ha 3eMIie;

NOHMMAaHHS TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX TMpOoOJeM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMANBHOMN CPEIbl;

OCO3HAHHS HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTIKEHUH XUMHH IS
PENICHHS BOIPOCOB PAIIMOHAITBHOTO MPUPOIOTIOIE30BAHMS;



AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCALIMX BpEd OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAJIMYUS Pa3BUTOTO SKOJOTMYECKOTO MBILIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OIIbITa e TEIIbHOCTH JKOJIOTUYECKOU HaMpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH
U 0OI1IECTBEHHOM TPAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYKaroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NPOoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
UUBUJIA3AIMA: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH Y BaXKHOW POJIM B CO3/IAHUH
HOBOW 0a3bl MaTepUadbHON KYJIBTYpPhl, B pEHICHUH TIJIOOANbHBIX MpoOIeM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHIMA
YCIICIIHOTO TPYa U SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: IIOHMMAHHUS CYIIHOCTM METOHO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa |
POUCXOANIIUX B HEM U3MEHEHUHN, YMEHUS JieJaTh 00OCHOBAHHbBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 1O XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATENTBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS (bopMHpOBaHUS  MHPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M cHenu(pUKy METOIOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
MpoLece, CUCTeMa, HAYYHbIA (akT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHUBEpCAJIbHbIE y4eOHble NEHCTBUA (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCHIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M yHUBEpPCAJbHbIC yueOHbIE
JIEVCTBUS B TIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHvYecKme JAeicTBUS:

CaMOCTOATEbHO  (QOpMyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
JOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHHUM 3HAHUN NPUEMBI JIOTUYECKOrO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA ISl OOBSICHEHUS! OTJEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KIacCU(PUKAIMKM BEHIECTB U
XUMHUYECKHUX PEaKIUil;

YCTaHABIMBATh MNPUYUHHO-CIEICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJIEHHUSI (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBObI U 3aKIIOUCHHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIEINH, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (hopmysia, ypaBHEHHE XUMHUYECKON peakinu
— MPU PELICHUH Y4EOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3a7ay, NPUMEHSTH



Ha3BaHHBIC MOJICITbHBIC MPEACTABICHUS IS BBISABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECCTB U XUMHYCCKUX PEAKITHA.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAMH METOJOB HAy4YHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkuuu;

(GOopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIIPHOTO IJIAHUPOBAHHMS W TPOBEICHHUS
YUYEHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/ATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIEHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICIaHHOM padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHHS TPAKTUICCKUX 3a/1a4, TPUMEHEHUIO Pa3INIHBIX METO/IOB
MIO3HAHMSI.

3) pa6oTa ¢ uHpopMaueii:

OPUEHTUPOBATBCA B PA3TMYHBIX HMCTOYHHMKAX HWHPOpManuu (Hay4dHO-
HOMYJISIpHAsl JIMTEpaTypa XHMHYECKOTO COJCpIYKaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO pa3IMYHBIX BHJIOB H (HOpM
IpEeJICTaBICHUS, KPUTHYECKHU OIICHHBATh eé JOCTOBEPHOCTH u
HEIIPOTUBOPECUHBOCTb;

(GOpMyIMpPOBATH 3aMPOCHl U MPHUMEHATh Pa3IMYHbIC METOABI IIPH IOUCKE H
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH 1 Pa3IMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMaTbHYIO  (OpMY  TNPEICTABICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

WCITOJIH30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJICTBA IMPU Pad0TE ¢ XUMUICCKOU
nHpopManuei: MPUMEHATh MEXKIpPEIAMETHbIC ((PU3NYSCKHE W MaTeMaTHYCCKHUC)
3HaKHA U CUMBOJIBI, (POpMYIIbl, a0OpEeBHATYPBI, HOMCHKIIATYPY;

HCITOJIb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B XO/I€ IMajora u/uin
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS NPEAI0KEHHOM 3a1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOU pabOThl MO HUCCIIEIOBAHUIO CBOWUCTB
M3y4aeMbIX BEIIECTB, peaau3alu yueOHOTro MpoeKkTa, U (OopMyJIUpOBATh BHIBOJIBI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIENOBAHUU IYTEM COIJIACOBAaHUS IO3ULUMUA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE JeiiCTBUS:

CaMOCTOSITEJIbHO ITUTAHUPOBATh M OCYUIECTBJISATH CBOIO MO3HABATEIbHYIO
NEeSATENbHOCTb, ONpenesss €€ Uead M 3aJaud, KOHTPOJUPOBATH U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH TMpeJlaraéMblii  alrOpUTM JEUCTBUH MpH
BBITIOJIHCHUU Y4YEOHBIX M HCCIEOBAaTEIbCKUX 3aj7ad, BbIOUpaTh Haunbosee
3 PeKTUBHBIN C€MOCOO0 MX pemieHus ¢ Y4ETOM TMOJYyYCeHHS HOBBIX 3HAHUM O
BEIECTBAX M XUMUYECKUX PEAKIUSIX; OCYIIECTBISITh CAMOKOHTPOIb JIEITCIIbHOCTH
Ha OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHSI IPOTPAMMBI 110 XUMUU HA YTIyOJIEHHOM
yYpOBHE Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus BKIIOYAIOT CIeU(pUIECKUE IS
y4eOHOro npeamera « XuMus Hay4dHbIe 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBHI 110
OCBOCHHIO, UHTEPIPETALMHA U MPEeOOPa30BaHUIO 3HAHUN, BUIBI JAESATEIBHOCTU IO
MOJIYYCHUIO HOBOTO 3HAHUS U TPUMEHEHHMIO 3HAHWM B pa3IWYHBIX Y4YEOHBIX
CUTYallUiX, a TAK)KE B pEabHBIX KU3HEHHBIX CUTYaIIMsIX, CBI3aHHBIX C XUMHel. B
nporpaMMe 10 XUMHUU TMpEAMETHBbIE pe3yJbTaThl MPEJCTaBICHBl IO ToJlaM
U3YYCHHUS.

10 KJIACC

[IpenmeTHble pe3yabTaThl OCBOEHHS Kypca «OpraHudeckass XUMHSI»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMHHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B O0ECIEeYeHUH YCTONYHMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHUECKON, YHEPTETUIECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIULIHUHBI, CO3[JaHMH HOBBIX MaTEpHUaJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B o0ecrieueHn pPalMOHAIILHOTO
MIPUPOJIONOIB30BAHUS, B (POPMHUPOBAHUM MHPOBO33PEHUS] M OOIIECH KyJIbTYpbI
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY 3/10POBbBIO
Y IPUPOJHOM CpEJIE;



BJIaJICHUE  CHCTEMOM  XMMHYECKUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOLIUE MOHATUSA — XUMHUYECKUI IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOEC
COCTOSIHUSA aToMa, TUOpUAM3alus AaTOMHBIX OpOWTaNei, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, CTENIEHb OKHCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YIIAEPOAHBINA CKENET, (yHKIMOHAIbHAS
rpynna, pajaukain, CTpyKTypHble (GopMmyibl (pa3BEPHYTHIE, COKpPAILEHHEIE,
CKEJIETHBIE), M30MEpUs CTPYKTypHass M MPOCTpaHCTBEHHas (reoMerpuyeckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YIIEBOAOPOJIbI,
KUCTIOPO/I- U a30TCOJEpKalIUe OpraHuYecKue COEAMHEHHs, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHbIE COEJIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuoanueckuit 3akon J[. VM. MenneneeBa, Teopusi CTpOEHUSI OPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAaHEHUS
M TpEeBpallleHUs] HSHEPrud MpPpH XUMHYECKUX pPEaKlusaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKallhe B OCHOBE
NOHUMAaHUS MPUYNHHOCTH U CUCTEMHOCTU XUMHYECKHUX SIBIICHUI; TTPE/ICTABICHUS O
MEXaHM3Max XHUMHYECKUX PpEaKIUi, TEePMOJUHAMUYECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIIT aTOMOB B
MoJieKyJlax (MHAYKTUBHBIA M Me30MepHbIH 3¢ ¢ekTsl, opueHTanTsl | u Il pona);
(akTOJIOTMYECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUH M O€30M1acCHOM
UCMOJIb30BaHUM Ba)KHEHWIINX OPraHUYECKUX BELIECTB B OBITY M HPAKTUYECKOM
JESITeIbHOCTH YeJI0BEKa, OOIINX Hay4YHbIX IPUHIUIIAX XUMUYECKOTO TPOU3BOJICTBA
(Ha mpuMepe IPOU3BOACTBAa METaHOJIa, epepaboTKu HEPTH);

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSATHUH,
yCTaHaBIMBaTh UX B3aWMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS NPU
OIHMCAaHUU COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COEIUHEHUI;

c(hOopMHUPOBAHHOCTh YMCHHIA:

UCIIOJIb30BaTh XMMHUYECKYK0 CUMBOJIMKY JUIsl COCTABJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHHIX) (POPMYI OpraHUuYEeCKUX
BELIECTB;

COCTaBJIATh YPAaBHEHUS XMUMHUYECKHX PEAKLUUN M PACKPBIBATh MX CYIIHOCTH:
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUUH  IOCPEICTBOM  COCTABJICHUS
ANIEKTPOHHOTO OajlaHca »JTUX peaklUHid, peakuuid HOHHOro OOMEeHa NyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHUN;

U3rOTABIIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB IS WILTIOCTPALUU
UX XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUMN: YCTaHABIMBATh MPUHAJJICKHOCTh M3yUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHHUID K OIpPEAEIEHHOMY
KJIacCy/Tpynne COeIMHEHMH, JaBaTh MM Ha3BaHUS [0 CHCTEMAaTHYECKOU



HomeHnknatype (IUPAC) u nmpuBoauTh TpUBUAIBHBIE Ha3BaHUS JJI OTIEIbHBIX
npeacTaBUTeNIeld OPraHnYeCKNX BEIIECTB (ITWIICH, alleTUJICH, TOIYOJI, TIUICPHUH,
ATUJICHTIIUKONb, (EHOJN, (QOopMalIbIETU, aleTAIbJIETUl, AalleTOH, MYypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAsl, OJCHHOBAs, TAJIbMUTHHOBASI KHCIIOTHI,
TJIMIUH, aJaHuH, MaiabTo3a, QPYKTO3a, aHWIWH, THUBHHWUI, M30MPEH, XJIOPOIPEH,
CTUPOJI U IpYyTHe);

cOpPMUPOBAHHOCTh YMEHHS OIpPEAeTsATh BHUA XUMHUYECKOW CBS3H B
OpPTaHUYECKUX COCAMHCHUAX (KOBAJIEHTHAs W HOHHAs CBS3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOpPMUPOBAHHOCTh YMEHHUS TPHUMEHSATH IIOJIOKEHUST TEOPUU CTPOCHHUS
oprannyeckux BemniectB A. M. bytnepoBa aiisi 00bsICHEHHs 3aBHCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTPOCHHE, PUINICCKHUE
M XUMHUYECKHE CBOWCTBA THIHMYHBIX TIPEJCTABUTENCH pa3IUYHBIX KIIACCOB
OpPTaHUYECKUX BEIIECTB: AJIKAHOB, IUKIIOATKAHOB, AJIKCHOB, aJIKaINCHOB, aJIKHHOB,
apOMaTHUYECKUX YTJIEBOJOPOAOB, CIHUPTOB, albJACTHUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX W CIIOXKHBIX 3(HPOB, KUPOB, HUTPOCOCTUHEHUH W aMHHOB,
aMUHOKHCIIOT,  OJKOB,  YIJIeBOJOB  (MOHO-, JH- W  IOJHCAaXapUiOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXKJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEaKIUd C MCHOJIb30BAHHEM CTPYKTYPHBIX
bopmy;

c(hOpPMHPOBAHHOCTh yMEHHS TOJITBEPX AaTh Ha KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCIMHEHUN OT
KPaTHOCTH U TUTIA KOBAJICHTHOM CBSI3H (G- U TM-CBSI3M ), B3AUMHOTO BIIUSHUS ATOMOB
U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
CBIpbst (He(PTh, MPUPOTHBIN T'a3, YTOJIb), CIIOCOOBI €ro MepepaboTKH U MPAKTHIECKOE
IpUMEHEHUE IPOAYKTOB IepepaboTKu;

c(OpMUPOBAHHOCTh BIAJCHHUSI CHUCTEMOIl 3HAHUH O €CTECTBEHHO-HAaYYHBIX
MeTOJaX MO3HAHUA — HAOJIIOJIEHUHU, U3MEPEHUH, MOJEIUPOBAHUH, IKCIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHHUS IPUMEHSTH 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATH OCHOBHBIE ONEPAI[N MBICIUTEIBHON
JesITeIbHOCTH — aHalM3 W CHUHTE3, CpaBHEHHE, 00O0OIIeHHE, CHCTEMaTH3aluIo,
BBISIBJICHHE IPUYMHHO-CJIEICTBEHHBIX CBSI3€H — NIl U3YUYEHUS CBOMCTB BELIECTB U
XUMHUYECKUX PEaKIU;

c(OpMUPOBAHHOCTh YMEHHI: BBIABISATH B3aUMOCBA3b XUMUYECKUX 3HAHUN C
MOHATUSMU U TIPEACTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB MJIs
0ojee OCO3HAHHOTO MOHMMAHMUSA CYIIHOCTH MAaTepHAIbHOTO €AMHCTBA MHpA,



WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU JJisI OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTb YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM (PopMyrnamM
U YpaBHCHUSIM XUMHUYECKHX PEAKIHMI C UCMOJIb30BAHUEM (PU3UUYECKUX BEITUYHH
(macca, o0BEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOKACHUIO XUMHUYECKOU (POpMyIbl
BEIIIECTBA MO MU3BECTHBIM MACCOBBIM JOJISIM XHUMHUYECKHX 3JIEMEHTOB, MPOIYKTaM
CropaHusl, INIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIIEHUBATH
C TMO3UIUMH  DKOJIOTMYECKOW  O€30MacHOCTH  MOCJIEACTBUS ~ OBITOBOM U
IPOU3BOJICTBEHHOM JICSATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ Mepepad0OTKOM BEIECTB,
UCIIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHSATHS TPAMOTHBIX PEIICHUIN MpodiemM
B CUTYAaIIUsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN DKCIEPUMEHT (TOJIyYeHHE M HW3Y4YeHHE CBOWCTB OPraHMYECKUX
BEILIECTB, KAYECTBEHHbIC PpEAKIMHU YIIE€BOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE IKCHEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHUIO OPraHWUYECKUX BEIIECTB) C COOJIOCHUEM TPaBHII
Oe3omacHoro oOpalieHusi ¢ BelIecTBaMU U JIA0OPATOPHBIM O00OPYAOBAHUEM,
dbopMynupoBaTh 1eNib HUCCIENOBAaHUA, NPEJICTaBIATh B pazIu4yHOl ¢dopme
pEe3yAbTaThI SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JTOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

coOJI0IaTh MpaBUJia IKOJIOTHUYECKH I1e1ecCO00pa3HOro MOBEACHUS B OBITY U
TPYJIOBOW JEATEIbHOCTU B LIEJAX COXPAHEHUS CBOETO 3[0POBbs, OKPY’KAIOIIEH
MIPUPOTHOM CpEJIbl U JOCTHIKEHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS Ha JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKHUX BEIIECTB, TOHUMAs cMbICh mokaszareis [1J1K;

aHAJM3UPOBATH 1€JIECO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IICJICHANPABICHHBIN TMOUCK
XUMHYECKOW HH(POPMAIIMH B PA3TMYHBIX UCTOUYHUKAX (Hay4dHas U ydeOHO-Hay4YHas
JTUTEepaTypa, CpeacTBa MaccoBoi nHdopmaiuu, IHTepHET U ApyTHe), KPUTHICCKU
aHAM3UPOBATh XUMUUYECKYIO0 HH(POpMaIuto, mepepadbaTbiBaTh €€ 1 UCTOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a1aueil.

11 KJIIACC

[IpeameTHble pe3ynabTaThl OCBOEHMS Kypca «OOIas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHN NPUPOJBI, O MECTE U 3HAYEHUHU



XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUEHHH YCTOMYHMBOIO
pa3BUTHSA, B PEHICHUU NPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIEUCHHHM PAlMOHAIBLHOIO MPUPOAOINOIL30BaHUs, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAOIINE TOHSATUS — XUMUYECKUHN DJIEMEHT, aTOM, SJIPO aTOMa, U30TOIIHI,
DJIEKTpOHHAst 00oJiouka aroma, S-, P-, d-aTOMHBIE OpOUTATU, OCHOBHOE H
BO30YXIAEHHOE COCTOSIHUS aToma, THOpuaM3alids aTOMHBIX OpOuTanei, HOH,
MOJIEKYJla, BaJIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIICHHS,
XUMUYecKasi CBA3b (KOBaJieHTHAasl, WOHHAs, METa/UIMuecKas, BOJOpPOIHAs),
KpUCTAJUTMYECKasl pemérka, XUMHYECKasi peakius, pacTBOpP, IJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, JJICKTPOJMTHYECCKAsT JUCCOIMAIIUS, CTETNeHb JUCCOIIHUAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(dexT
XUMHUYECKOU PEaKIMu, CKOPOCTh XUMUUECKON peaKIuu, XUMHUIECKOe PaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTHUUYECCKON TUCCOIMALIUU, TIEPUOTAUYSCKUN
3akoH JI.. MeHneneeBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB, 3AKOH COXPAHEHHUS U
IPEBPAIICHUSI SHEPTUM MPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILECTB, 3aKOH JIEHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTHU, CHUMBOJUYECKUHN S3BIK
XUMUHU, MUPOBO33PEHUYECKNE 3HAHUS, JIEIKAILUE B OCHOBE MIOHUMAaHUsI TPUUMHHOCTH
U CUCTEMHOCTH XUMHUUYECKUX SIBJIEHUI; COBPEMEHHBIE NPEACTABICHUS O CTPOCHUH
BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJISIDHOM M HAJMOJIEKYJSPHOM YpPOBHSX;
IOPEACTABICHUS O MEXaHHW3MaxX XUMUYECKUX PpEAKUUN, TEPMOAUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX IMPOTEKAHUS, O XUMHUYECKOM DPaBHOBECHH,
pacTBOpax M JTUCIEPCHBIX CHUCTEMax; (PAKTOIOTMYECKHE CBEJEHHUS O CBOMCTBAX,
CoCTaBe, MOJIYYeHUH U 0€301aCHOM HCTOJIb30BaHUN BAKHEHIINX HEOPTAHMYECKUX
BEIIECTB B OBITY M MPAKTUYECKOW JACSATEIHHOCTH YeNOBEKa, OOIIMWX HayYHBIX
MPUHIMIIAX XUMHYECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPU
OMMCAaHWUU HEOPTAaHMYECKHUX BEIIECTB U UX MPEBPAICHU;

c(hOpMHUPOBAHHOCTh YMEHHSI HCIIOIB30BaTh XUMUYECKYIO CHUMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUNW  XMUMHUYECKHX  pPEaklHil,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuansHble Ha3BaHUS OTIACITBHBIX
BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEAEISITh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUAX, BUJI XUMHUUYECKON CBsA3U (KOBaJICHTHas,



WOHHAsA, METa/lIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOU PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSTH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJa XMMHMYECKOW CBS3M M THUNA KPUCTAUIMYECKON pemeéTku, OOMEHHBId H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJTACCU(PUIITUPOBATH: HEOPTraHUYECKHE BEIIECTBA
M0 UX COCTaBYy, XUMUUYECKHUE PEAKIIMU O PA3IMUHBIM MPU3HAKAM (YUCIIY U COCTaBY
pearupymrommx BeIIeCTB, TEIUIOBOMY A(PdeKTy peakiuu, W3MEHEHHUIO CTerneHEen
OKHUCJICHHMSI DJIEMEHTOB, OOpAaTMMOCTH, YYacTHIO KaTajau3aropa U Jpyrue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS W KPUTEPUU ISl Kiaccuukamuu
M3Yy4YaeMbIX BEILECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOIUYECKOr0 3akoHa JI.
N. MenaeneeBa U 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKITNH;

c(hOpMUPOBAHHOCTh yMEHUMN: XapaKTEPU30BaTh »JJIECKTPOHHOE CTPOCHUE
aTOMOB W HMOHOB XHMMHYECKHUX DJIEMEHTOB IE€PBOTO—UYETBEPTOTO IMEPUOJIOB
[Tepunognueckoii CUCTEMBI J.H. Menpaeneena, HCIIOJIb3YS TIOHATHUS
«IHEPreTUYECKHE YPOBHU», «IHEPreTUYECKHE MOJIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE MU BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHYECKHUX JJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmueckor cuctemsr 1. H.
MenzeneeBa, BaJ€HTHbIE BO3MOYXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS UX
AIEKTPOHHBIX 000JI0YEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH) 0OIIHE
XUMHUYECKHE  CBOMCTBAa  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIHU MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOrO OanaHca
ATUX PEAKIUH; peakiii MOHHOTO OOMeHa MyTEM COCTaBJICHHUS WX TOJHBIX H
COKpAlIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  THUAPOIU3A;  peakuuiu
KOMITJIEKCO0Opa3oBanusi (Ha MpUMeEPe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUA );

c(hOpPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKHX PEAKIHM C Y4ETOM HMX DHEPIETUUYECKUX XAPAKTEPUCTHK, XAPAKTEP
W3MEHEHUA CKOPOCTHM XHMHYECKOM pEAKIMU B 3aBUCMMOCTH OT PAa3JIUYHBIX
(bakTOpoB, a TAaKKE XapaKTep CMEIICHUS] XUMHUYECKOTO PABHOBECHS IO/ BIUSHUEM
BHEIIHMX Bo3jaeicTBuil (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE pEaKIuH,
JIe)KalllMe B OCHOBE MMPOMBIIIJIEHHOTO TOJYYEHHUS CEPHOW KHUCJIOThI, aMMHAKa,



o0lllMe Hay4yHbIE MPUHIHUINBl XUMUUYECKHUX TMPOU3BOJICTB; II€I€CO00PA3ZHOCTh
MIPUMEHEHUS] HEOPTAaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTb BIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAYYHOTO
MO3HAHUS SBJICHUU MPUPOABl — HAOIIOJACHUE, HW3MEpPEHUEe, MOJICTUPOBaHUE,
AKCTIEPUMEHT (peanbHbIN U MBICIICHHBIN), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
yYMEHUS TPUMEHSTH 3TU 3HAHUSI TIPU SKCIIEPUMEHTAILHOM UCCIIEOBAaHUU BEIECTB
U sl OOBSCHEHUS XMMHUYECKUX SIBIICHHHM, HMMEIOIHUX MECTO B TMPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISABIISATH B3aUMOCBSI3b XMMHMUYECKUX 3HAHUM C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €ITUHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETh: C UCIOJIb30BaHUEM
MOHSATUN «MaccoBas J0JIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPALIHS»;
Macchl BEIIECTBA WU 00bEMA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO d(ddekTa
peaKkIuy; 3HA4YCeHHs] BOJIOPOJHOTO IMOKAa3aTelisi PacTBOPOB KHUCIOT M IIEIOYEH ¢
U3BECTHON CTENEHBIO AHMCCONMAIMU; Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJE PacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WM JAaHO B H30BITKE
(MMeeT MpUMeCH ); TOJTM BBIXOa IIPOIYKTa PeaKIun; 00BEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUH  JKCIepUMEHT  (MPOBEICHHWE  peakiuid  HMOHHOTO  OoOMeHa,
MOATBEPIKJICHUE KAU€CTBEHHOI'0 COCTaBa HEOPraHUUECKUX BEIIECTB, OINPEICICHUE
Cpelbl pPacTBOPOB BEIIECTB C TMOMOIIBIO HWHIWKATOPOB, H3YyUYCHUE BIUSHUSA
pasnmuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHYECKOW  pEaKIHuH, perieHue
JKCIIEPUMEHTAJbHBIX 3a7a4 mno TemaM «Mertamnel» u  «Hemeramisi») ¢
coOJIFOICHUEM TMPaBMII 0€30IaCHOTO OOpaIleHUs ¢ BEIISCTBAMHM U Ja0OPaTOPHBIM
obopynoBanueM, (hOPMYyJIUPOBATH LIEJIb HCCIICIOBAHMS, IIPEICTABIATh B PA3IMUHON
dbopmMe  pe3ynabTaThl  AKCIIEPUMEHTA, AaHAJIM3UPOBATh W OICHWBATh  HX
JIOCTOBEPHOCTb;

c(hopMHUPOBAHHOCTh YMECHHI: COOFOAATh MPABHIIA TIOJb30BAHNS XUMHUICCKON
MoCy0il M JabopaTOpHBIM O0OpyAOBaHHEM, OOpaIlleHUs C BEIIeCTBAaMU B
COOTBETCTBHHM C HMHCTPYKIMSMH I10 BBHIIIOJHCHHUIO JITA0OPATOPHBIX XUMHYCCKUX
OTBITOB, SKOJOTUYECKH 11€JIeCOO0pPa3HOTO TIOBEACHUA B OBITY M TPYIAOBOH
NEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 370POBbS, OKPYXKAKOIIEH MPUPOTHOMN
Cpelabl W JOCTIKEHHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HaBaTh OIACHOCTH
TOKCHYECKOTO JICMCTBHS Ha >KMBBIC OPraHU3MbI OINpPEICICHHBIX HEOPTaHMYECKUX
BEIIECTB, MOHMMas cMbici nmokaszarens [IJIK;



c(OPMHPOBAHHOCTh YMEHUH: OCYILECTBIIATH II€JICHANPABICHHBI MOUCK
XUMHYECKON MH(POPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4yHasl U yueOHO-Hay4YHas
JUTEepaTypa, CpeacTBa MaccoBoil nHdopmanuu, IHTEpHET U Opyrue), KpUTUYECKU
aHAIM3UPOBATH XUMUYECKYIO HH(OpMaLUIO, nepepadbaTbiBaTh €€ U UCIOJIb30BATH B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrtpoiasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS OPraHNYEeCKUX coequHennii A. M 8 bubmmorexa [TOK
' P P T https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pa3znesa 2. YriieBoaopoanbl
21 [IpenenvHbIE YIIIEBOAOPOIBI — AJKAHBI, 5 bubnuoreka [IOK
' HUKJIOATTKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yrieBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHC YIJICBOZOPO/LI (apeHbl) https://m.edsoo.ru/d69df650
94 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U 4 bubnunoreka [JOK
' ux nepepaboTka https://m.edso0.ru/d69df650
2.5 ["anmoreHnpon3BoOIHbIE YIIIEBOIOPOIOB 4 1 E;fg;;f;igﬁ};w 4650
Hroro no paszneny 35

Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeAUHEHNs



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

bubmuoreka [JOK

A . D 11
3 Crupret. detos https://m.eds00.ru/d69df650
KapOoHuIbHBIC COSTUHEHUS: AITBJICTUIBI U
3.2 ketoHbl. KapoonoBsie kuciioTel. ClOXKHBIE 21 bubmmorexa [TOK
' - Rap ) https://m.edso0.ru/d69df650
a¢upsl. XKups
bubmmoreka [{OK
3.3 YTaeBonE! o https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
bu6moreka [IOK
41 A LA .b 12
MHHBL AMHHOKHCIOTRL. e https://m.edso0.ru/d69df650
Hroro mo pazgeny 12
Pasnen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
51 BrICOKOMOJIEKYISIPHBIE COETUHEHUS 6 bubmiorexa HOK
' Y1p g https://m.edso0.ru/d69df650
Hroro mo pazaeny 6
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102
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11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne n/m P Konrpoiasbubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoma. [leproauyeckuii 3aK0H
P pHOA bubmmoreka [{OK
11 u [lepnoanueckas cuctemMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasne 11 1 bubmuorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMITACCKHE peakitin https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
CMETAILIb! https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTaLIH https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUS U bu6mmoreka [JOK
3.1 9
KU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | odpa3zoBaTesibHbIE PeCYpPChI
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
1 Hpe)ICTaBJ'IeHI/Ie 0 1 brbmmorexa [OK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OpraHnYecKuX
COeqUHEHNN
DIIEKTPOHHOE CTPOEHUE
aToma yriiepoja (OCHOBHOE H
2 B030 y;éHEOCCgCTOHHHH) 1 bubmmorexa LOK
T ’ https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToMa yriepo/ja
XuUMH4YEcKas CBA3b B
OpPraHUYECKUX COCAMHECHUSX.
3 MexaHu3Mbl 00pa3oBaHUS 1 bubmmorexa [JOK
. p https://m.edso0.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CBA3EH
Teopus ctpoenus
. bubnuoreka [JOK
4 OPraHUYECKUX COCTMHCHUM 1
https://m.edso0.ru/9e595ch8
A. M. byrnepoBa
Buaer uzomepun:
5 CTPYKTYypHas, 1 bubnuoreka [IOK
MIPOCTPAHCTBCHHAS. https://m.edsoo.ru/b0e61661
OneKTpoHHBIE Y3PPEKTHI B



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

MOJIEKYJIaX OPraHUYECKHUX
COEIMHEHUI

[IpencraBnenue o
KJaccu(uKauu u

6 CUCTEMaTHYCCKast bubmorera [JOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnuotexa [JOK
OpraHN4YeCKON XUMHUHU https://m.edsoo.ru/ba5706aa

8 Cucremaruzanus u bu6moreka [IOK
000011eHIE 3HAHUM 10 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJOTHYECKUN
psn, obmas hopmyna,

9 HOMEHKJIaTypa U U30MeEpHs, bubnuorexa [JOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 dOu3nvecKrue U XUMUYECKHE bubnuoreka [{OK
CBOICTBa aJIKAaHOB https://m.edso0.ru/3137711c
Haxosxnenue ankaHoB B

1 npupojie. CriocoObl bubnuorexa [JOK
MOJIYy4YEHUS U IPUMEHEHUE https://m.edsoo.ru/259b0a5h
AIIKaHOB
[uxnoankansl: o0mas
(dhopmMyna, HOMEHKIATypa

12 H30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK

CTPOEHUS U XUMUYECKHUX
CBOMCTB, CIIOCOOBI MOTyUCHHS
U IPUMEHEHNE

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



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pemrenne pac4€THbIX 3aa4 HA
OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHUIECKOTO
BEILIECTBA 10 MACCOBBIM

bu6mmoreka [{OK

13
JIOJISIM aTOMOB 3JIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIIIMX B €70 COCTaB.
Cucremaru3zanus u
0000111eHIE 3HAHUM 10 TEME
AJIKEHBI: TOMOJIOTUYECKUI
psn, obmias hopmyna,
HOMEHKJIaTypa, SIEKTPOHHOE
14 U MIPOCTPAHCTBEHHOE Bubamorexa [JOK
P https://m.edsoo.ru/273b0ale
CTPOCHHE MOJIEKYIL.
CrpykTypHas U IMC-TPaHC-
M30MepHs aJIKCHOB
OuznyecKkue U XUMHUYECKHe
15 cBolicTBa ankeHoB. [IpaBuio Bubamorexa [IOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CrocoObl MoTy4eHHS U bubnuorexa [JOK
MPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTrueckas pa6ota Ne 1 o
" bubnuorexa [IOK
17 teme "[lonydenue aTuneHa u
o https://m.edsoo.ru/0941eed8
W3Yy4EHUE ero CBOICTB
Pemenune pacu€THbix 3a1a4 Ha
18 oTpeJieNieHue MOJIEKYIIPHOU bubnuoreka [JOK
(bopMyIbI OPraHUYECcKOTO https://m.edsoo.ru/e9ea9921
BellleCTBa
19 AJKaJIuEeHbl: CONPSHKEHHBIE, bu6mmoreka [JOK

HU30JIMPOBAHHBIC,

https://m.edso00.ru/04298c0a



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
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KyMYJIUPOBAHHBIE.
OCo0GeHHOCTH AIIEKTPOHHOTO

CTPOCHHUS
20 XHUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d
21 CriocoObl MoTy4eHHs U bubnuotexa [JOK
IIPUMEHEHHE AJIKAIUECHOB https://m.edsoo.ru/1aa81660
AJKHHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,
29 HOMEHKJIAaTypa, JJIEKTPOHHOE bubnuoreka [JOK
U MIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTpOEHUE MOJIEKY,
(uznueckue cBoicTBa
23 XuUMHYECKHE CBOMCTBA bubnuorexa [JOK
AJIKUHOB https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peaknu Ha bubnuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObl MoTy4eHHS U bubnuoreka [JOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacy€rsl o
26 YPaBHEHUIO XUMHUYECKON Bubmmorexa LIOK
https://m.edsoo.ru/5db8e526
peakuuu
CucremaTtuzanus u
27 .
000011ICHIE 3HAHUM 10 TEME
ApEHBI: TOMOJIOTUYECKHUH P/,
08 obmras ¢popmymna, bubnuoreka [JOK

HOMCHKIJIaTypa. BJICKTPOHHOC
" NPOCTPAaHCTBCHHOC

https://m.edsoo.ru/a92a7094
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https://m.edsoo.ru/1aa81660
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CTpOEHUE MOJICKYNT OeH30J1a U
TOJIyOJa, UX (PUINIECKUE
CBOICTBa

29

XUMHYECKHE CBOUCTBA
apPEHOB: PEAKIIUU 3aMEIICHUS

bu6mmoreka [{OK
https://m.edsoo.ru/a44alae4

30

XnMHYeCcKHe CBOMCTBA
apEeHOB: PEaAKIUU
MIPUCOCTUHEHUS, OKUCIICHHE
TOMOJIOrOB OeH30J1a

bubmmoreka [IOK
https://m.edsoo.ru/a44alae4

31

Oco0EHHOCTH XUMHUYECKUX
CBOWCTB CTHpPOJIA

bu6moreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenune pacu€THbIx 3a1a4 Ha
OIIpeNIETIEHNE MOJIEKYISIPHOM
(hopMyIIBI OPraHMIECKOTO
BeIlleCTBA

bu6moreka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoObl OTy4eHHS U
MPUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edsoo.ru/6f717d09

34

I'eHeTn4eckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTII€BOIOPOJIOB

35

Pacué€rsl o ypaBHEHUAM
XUMHUYECKUX PEAKIUH.
CucreMaru3anus u
0000111eHrE 3HAHUU T10 TEME

36

ITpuponnsii ras. IlonmyrHeie
He(TSHbIE ra3bl

37

KaMmeHHBI# yroib U MpoIyKThI
ero nepepaboTKu

bu6mmoreka [JOK
https://m.edso0.ru/69b3398b



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
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https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b

38

Hed1pb 1 ciocoOsr e€
nepepabotku. [IpumeHeHme
MPOIYKTOB MepepaboTKH
HepTH

bubnuoreka [IOK
https://m.edsoo.ru/21f9de78

39

T'enetnyeckas cBs3L MCKOY
Pa3iIMYHBIMU KjlIaCCaMU
YIII€BOJIOPOJIOB

40

l"anorenonpons3BoHbIE
YTJIEBOJAOPOJIOB: 3JIEKTPOHHOE
CTPOCHHE; PEaAKIIHH
3aMelleHus TajJoreHa

bubmmoreka [{OK
https://m.edsoo.ru/82b4d759

41

JeicTBue menoyuent Ha
TraJIOr€HIIPOU3BOAHBIC.
Bsaumonelicteue
JTUTAIOTCHAIKAHOB C MarHHUEM
Y [IMHKOM

42

CucreMaTuszanus 1
00001IeHEe 3HAHUN 110
pazaeny "VYrieBoaoposr"

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22

43

KonTtponpHas padoTa o teme
"Yraesomopoab"

bu6mmoreka [JOK
https://m.edso0.ru/95c9e298

44

[IpenenbHBIE OTHOATOMHBIC
CIIUPTHL: TOMOJIOTUYECKHHA
psin, obmas hopmyina,
CTPOEHHE MOJICKYT,
n30Mepusi, HOMEHKJIATypa,
Kiaccupukanus, pusnueckue
CBOMCTBA

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



https://m.edsoo.ru/21f9de78
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XMUMHYECKHE CBOUCTBA

45 MpeAeNIbHBIX 0JIHOATOMHBIX bubmmorexa LHOK
bex A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI mosTydeHust 1
46 MIPUMEHEHHE OTHOATOMHBIX bubmorexa HOK
p https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie aupsi:

47 HOMEHKJIaTypa U H30MEPHS, bubnuorexa [JOK
0COOEHHOCTH (PM3HYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaTroMHbIE CIIUPTHI:

48 STUJICHTJIMKOJIb U TJIMLEPUH, bubnuoreka [JOK
ux pusuveckue u https://m.edsoo.ru/ee4d84aa
XUMUYECKHE CBOMCTBA
CrocoObl OTy4eHHS U

49 MPUMEHEHHE MHOTOATOMHBIX Bu6mmorexa [JOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOoJI: CTPOCHHE MOJIEKYJIBI,
50 (bu3uvecKue cBOMCTBA bubmorexa HOK
' https://m.edso0.ru/2ce726f8
ToxcuunocTh Qenona

51 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
(dheHona https://m.edso0.ru/037ca5f9

59 Crnioco6bl nostyueHust u bubnuorexa [IOK
npuMeHeHue (peHosa https://m.edsoo.ru/c77ddf4c
[Ipaktuyeckas padora Ne 2.

53 Pemenne bu6mmoreka [JOK

9KCIEPUMEHTAIBHBIX 3a7a4
o teme "CrupTsl U GpeHos!"

https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/26ee34fe
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Cucremaruszanus 1

bubmuoreka [IOK

54
000011IeHNE 3HAHUI 110 TeMe https://m.edsoo.ru/1810ch9b
AJBJIETHIBI I KETOHBI:
ANIEKTPOHHOE CTPOCHUE
55 KapOOHMILHOU TPYIIIBI; bubnuorexa [JOK
TOMOJIOTHUYECKHE PS/IBI, https://m.edsoo.ru/b139beaa
obmas Gopmyna, usoMepus u
HOMEHKJIaTypa
AJBJIETHIBI I KETOHBI:
56 (u3HUYecKre CBOMCTBA; bubamorexa [OK
’ https://m.eds00.ru/c887425¢
peaKIuy MPUCOESTHHCHUS
Peaknuu okucieHus u
57 Ka4eCTBEHHBIE PEAKIINNA bubmmorexa LOK
P https://m.edsoo.ru/a393baa9
aJIbJIETUIOB U KETOHOB
58 CriocoOsI morydeHust bubnuoreka [IOK
albIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE Mpe/eNIbHbIE
59 KapOOHOBBIE KHUCJIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYI
N3omepus 1 HOMEHKIaTypa
bubmuoreka [{OK
60 KapOOHOBBIX KHCIIOT, MX
~ https://m.edso0.ru/700cc87b
(uznueckue cBoicTBa
XUMUYECKUE CBOMCTBA
61 MpeeabHbIX OJTHOOCHOBHBIX Bubmmorexa LIOK
pelt g https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
62 OcobeHHOCTH CBOMCTB bubnuoreka [JOK

MYypaBbUHOM KUCIIOTBHI.

https://m.edsoo.ru/bb31be71
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Muoroo6pasue kapOOHOBBIX
KUCIIOT

OCoOeHHOCTH CBOWCTB:
HCIIPCACIIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

63 IIMKapOOHOBBIX bubnmorexa LOK
P ’ https://m.edso00.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kuciot. IIpencrasurenn
BBICIIMX KapOOHOBBIX KHCIIOT
64 [ToHATHE O IPON3BOIHBIX bubnuoreka [JOK
KapOOHOBBIX KHUCIOT https://m.edso0.ru/0d162d9d
CriocoOsl mostydeHus u
65 MpUMeHEeHHe KapOOHOBBIX Bubamorexa [IOK
p https://m.edso0.ru/7c065c9d
KHCIIOT
Crnoxubie 3upsr:
TOMOJIOTUYECKHH psJl, oOras bubnuoreka [IOK
66
dhopmyna, n3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dOu3nvecKrue U XUMUYECKHE bubnuoreka [{OK
cBolicTBa 3(pUpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIX 3a1a4:
M0 YPaBHEHUIO XUMHUYECKOU
68 peaKkIuu, Ha OIpeiesiCHHe
MOJIEKYISIpHOH (hOpMYJIbI
OpPraHHYECKOTo BEIIeCTBa
[IpakTueckas pabora Ne 3.
bu6mmoreka [JOK
69 Pewrenne

OKCIICPUMCHTAJIbHBIX 3a/ia4

https://m.edso0.ru/486671fb
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no teme "KapOoHoBbIe
KucnoTel. CroxxHble dGUphI"

Kupsr: ctpoenue,

bu6mmoreka [IOK

70 (1)1/1331 HCCIHE M XHMITHCCIHe https://m.edsoo.ru/a19c5b98
CBOMCTBA (THAPOJIN3)
Oco6eHHOCTH CBOWCTB

71 JKUPOB, COJEPIKAINX OCTATKH bubnuorexa [JOK
HEIPEIEIIbHBIX )KUPHBIX https://m.edso0.ru/b0331922
KUCHO0T. JKupsl B Ipupoie
MpbL1a Kak COJIA BBICIITAX
KapOOHOBBIX KHCIIOT, UX

72 Moromee neicteue. [lonstue Bubamorexa [JOK

https://m.eds00.ru/3c566565

0 CHHTETHUYECKHX MOFOIIUX
cpencrBax (CMC)
['eneTnueckas cBs3b

73 YTJIEBOJIOPOJIOB U bubnuoreka [IOK
KHUCJIOPOJICOAEPKAITUX https://m.edso0.ru/56790c96
OpraHUYECKUX BEILEeCTB

74 Pacuérbl o ypaBHEHUAM
XUMHYECKUX peaKlnui

75 Cucremaru3anus u bubnuoreka [JOK
0000111eHrE 3HAHUU T10 TEME https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTepucTuKa

76 YIJIEBOJIOB U Kiaccudukarms bubnuorexa [IOK

yII€BOJIOB (MOHO-, IH- U
MOJIMCAXapH/IbI)

https://m.edsoo.ru/7a9693al
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MoHocaxapuasl: pusnyeckue

7 CBOMCTBA U HAXOXJCHUE B Bubmnotexa LIOK
https://m.edsoo.ru/b4bdda2d
MIPUPOJIC
[IpuMeHeHue rioKo3sl, €€

78 3HA4YCHUE B bu6mmoreka [{OK
KU3HEIIEATESIIBHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapupl: caxapo3sa,

79 MaJIbTO3a U JIAaKTO3a. bubmmoreka [{OK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE JHCaXapuI0B
[Tonucaxapuael: cTpoeHue

80 MaKpOMOJIEKYJI, (U3NYECKHE bubnuoreka [JOK
1 XUMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHHE

81 [TonsaTHe 006 KCKYCCTBEHHBIX bubnuoreka [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a1a4 Ha

82 OIpeieICHUE JI0JIM BhIX0/1a bubnuorexa [JOK
MPOJYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO
CucremaTtuzanus u

83 000011IEHNE SII:IIaHI/Iﬁ 110 bubmorexa HOK

https://m.edso0.ru/08d4364c
pasneny
KonTponsHas pabota o Teme BuGmmorexa [OK
84 "Kucnopoaconep:xaiiue

OpraHUYecKUe coeTuHeHus"

https://m.edso0.ru/42c6678e
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AMMHBL: KITacCUpHUKAINA,
CTPOEHUE MOJICKYI, 00IIas

85 dbopmyna, nzomepus bubmorexa HOK
pMyJia, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa ¥ (pU3HUECKUe
CBOMCTBA
86 XHUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
anu(aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUIVH: CTPOCHUE aHWIIMHA,
87 0COOEHHOCTH XUMHUYECKUX bubmmorexa [IOK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHWIMHA
CrocoObI IOIy4EHUS 1
88 MpUMEHEHHE a};lmbaTqucm/Ix bubnmorera LHOK
p https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHUCIIOTEI:
HOMCHKJIATYpa U U30MEPHS,
89 (bu3uvecKue cBOMCTBA bubmorexa [IOK
) https://m.edso0.ru/d1773e80
OTnenbHBIC MTPEICTAaBUTEIH
0-AMUHOKHUCIOT
XUMHUYECKHE CBOUCTBA
AMHHOKHUCIIOT, HX
bu6mmoreka [JOK
90 OMOJIOTUYECKOE 3HAUCHUE
https://m.edsoo.ru/77df705a
amuHokuciior. CuHTE3 U
TUAPOJIN3 TICITHIOB
Benku xak mpupoaubie
91 HOJINMEDEL, (I:T ; Ii Bl bubmnorexa [IOK
pbl CTPYKTYP https://m.edso00.ru/429e9899
0OeIIKoB
92 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK

OEJIKOB

https://m.edso0.ru/6237306d
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AzoTcojepkaiue

reTEePOLUKINYECKIE Eub OK
nonrorexa
93 coenuHeHusi. HykimenHoBbIe 1
KHCIIOTHI: COCTAB, CTPOSHHE I https://m.edso0.ru/521d1431
Ouosornyeckas poJb
[Ipaktuyeckas padora Ne 4.
Pemenue Bu6 OK
nonmoreka
94 IKCIIEPUMEHTAJIbHBIX 33124 1
" AsoTcoepKae https://m.edsoo.ru/8e3c02d1
1o TeMe
OpraHuYecKue coeauHeHus"
[IpakTueckas padora Ne 5.
Pemenue Bu6 OK
nonmoTeka
95 IKCIIEPUMEHTATBHBIX 33724 i
o Tere "PaAcTIO3HABAIE https://m.edsoo.ru/bde3fdf6
i
OPraHM4YeCcKUX COeTMHEHUN"
KonTtponsHas padoTa o Teme Eu 10K
nbnmoTexa
96 "AzoTcoepkamue
OpraHIECKIE COSMHENTA" https://m.edsoo.ru/ce561bc7
OcHOBHbBIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX BuG 1OK
. nonmoTexa
97 COEIMHEHUN U METOIbI UX
https://m.edsoo.ru/7aa63ebd
CUHTE3a —IOJUMEPU3ALIHS U
MOJIMKOHICHCALIUS
98 IInactmaccel. YTunuzanus u bubmuoreka [JOK
nepepaboTKa II1acTuKa https://m.eds00.ru/82242e0f
DnacToMepsl: HaTypalbHBIH Eufs OK
noIMoTeKa
99 CUHTETUYECKUE KayUyKH. 1

Pesnna

https://m.edsoo.ru/246103ec
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100

BosokHa: HaTtypanbHBIE,
HNCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJII/IMepI)I
CHELMAIbHOTO Ha3HAUYEHUs

bubnuoreka [IOK
https://m.edso0.ru/5963a601

101

[Ipaktugeckas padora Ne 6.
Pemenne
IKCIIEPUMEHTAITBHBIX 33724
mo TeMe "Pacmo3naBanue
IUIACTMACC U BOJIOKOH"

bubmmoreka [IOK
https://m.edsoo.ru/3aebd77a

102

O60061enue u
CUCTeMaTH3aIHs U3y4YeHHOTO
Marepuana o Teme
"BBpICOKOMOTNIEKYIISIpHBIE
coequueHus"

bu6moreka [IOK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102
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11 KVIACC

Kosaun4vecTBO yacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTHueckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [{OK
XuMu4ecKui 35ieMeHT. M30Tombl https://m.edsoo.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnuorexa [JOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-3memMenThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 3nekTpoHOB 1O 1 bubnuoreka [IOK
ATOMHBIM OpPOUTAISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIC KOH(PUTYpAITUH
P Quryp bu6mmoreka [IOK
5 aTOMOB DJIEMEHTOB B OCHOBHOM M 1
. https://m.eds00.ru/8149e846
BO30YXJIEHHOM COCTOSTHUU
6 DIeKTPOHHBIC KOH(PUTYpAITUX HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoauueckas cucrtema
bubnuoreka [JOK
7 XUMHYECKUX aemeHnToB Jl. W. 1
. https://m.edso0.ru/16957c01
MeHnpeneeBa, CBs3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI
8 CBOMCTB XEMI/I‘ICCKI/IX AJIEMEHTOB U 1 bubmmorexa [JOK
https://m.edso0.ru/f8468927
00pa3yeMbIX MU MPOCTHIX U
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CJIOKHBIX BEIIECTB MO IpyHnam u
nepuoJam

Cucremarusaus 1 00001IeHne

bubmmoreka [{OK

9 .
3HAHHH 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xuMuueckou CBA3U.
MexaHnn3mbl 00pa3zoBaHUs
10 KOBJIEHTHOH cBs13U. Bomopoauas bubnmorexa LHOK
’ p https://m.edso00.ru/5a8072af
CBsA3b. MeXXMOJIEKYIIsIpHBIE
B3anMMOJICHCTBUS
BaneHTHOCTE 1 BaJIEHTHBIE
11 BO3MOKHOCTH aTOMOB. CBs3b bu6moreka [IOK
BJIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
WX TEOMETPUICCKUM CTPOCHHEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
12 COEIMHEHUIX: COCTaB U bubmorexa LOK
' https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BeniecTa MOJIEKyISIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHUs. THIIbI bubnuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U https://m.edso0.ru/e167635b
CBOMCTBA BEIIECTB
[ToHaTHE O AMCTIEPCHBIX CHCTEMAX.
bubmuoreka [JOK
14 [IpencraBneHue 0 KOJJIOMIHBIX
https://m.edsoo.ru/da2c70e4
pacTBopax
HcTtuHHBIC PaCTBOPHI: HACKIIIICHHBIC
15 M HEHACBIIIIEHHEIE, PACTBOPHMOCTh bubmotera [JOK
11 Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CriocoObI BeIpasKeHUSI KOHIIEHTPAIIUU bubnunoreka [JOK

pacTBOpOB

https://m.edso0.ru/328e653a
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Pemrenue 3amay ¢ UCIOJIL30BaHUEM
OOHATHUH "MaccoBas I0JA

bubmuoreka [JOK

17 pacTBOpEHHOrO BelecTsa'", https://m.edsoo.ru/785e0ab4
"MoJIsipHasi KOHIIEHTpaus"

18 Krnaccudukarus 1 HOMEHKIIATypa bubnuorexa [JOK
HEOpPraHUYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HAaHUU 110 TEME https://m.edsoo.ru/8d2c6a3a
KonTtponsHas pabota no remam
"Crpoenune aroma. lleproanyeckuii

20 3akoH u [lepuoanueckas cucrema bu6moreka [IOK
XUMHUYECKUX AemeHToB /l. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BenecTna.
Mmuoroo6pa3ue BemiecTs"
Knaccudukanus xuMmuaeckux
peaKkuuii B HEOPraHUYECKOU U

21 OPraHN4eCcKO XUMHUH. 3aKOH bubnuoreka [IOK
COXpPAHEHUS MacCChl BEIIECTB; 3aKOH https://m.edsoo.ru/6335cdd?2
COXpaHEHUs U MPEBPAICHUS YHEPTUN
MPU XUMHYECKUX PEAKIIHIX
Tennossie 3 HEKTHI XUMUYECKUX

22 peakuuii. TepMoXuMHUIECKUE bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Borurcnenus o ypaBHEHUSIM

23 XUMHUYECKUX PEAKIUi 1 bubmnorexa [IOK

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

TEPMOXUMHUYECKUM yPaBHEHUSIM
CKOpOCTh XMMHMUYECKOH peaklnu, e€

24 3aBUCHUMOCTD OT Pa3JIMYHBIX

¢axTopoB. Katanus u kaTaau3aTopbl
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I'omoreHnnsie u reTCPOrcHHbIC

25
peaxkiuu
[Ipaktuyeckas pabora Ne 1 mo reme
26 "Bnusiaue pa3nuvHbIX (aKTOPOB HA brbamorexa LOK
. " https.//m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEAKITUU
97 OO6patumbie U HeOOpaTUMBIE bubnuoreka [JOK
peakuunu. XuMHUYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpaxTnueckas padota Ne 2 o Teme
28 "Brnustaue pa3nuuHbIX PaKToOpoB HA bubnuoreka [JOK
MOJIOKEHNE XUMHUYECKOT'O https://m.edsoo.ru/3bf34e17
paBHOBecHs"
DIEKTPOIUTHUECKAS JUCCOLHALINSL.
29 CI/IJ‘IBHI::IG U cia0ble aieKT :nnfm bubmmorexa [OK
p ) https://m.edsoo.ru/5f766bdf
CreneHp IUcCOoIManuu
HNonnoe npoussenenune Boasl. Cpena
30 BOJIHBIX :CTBO OHB Bomo Ho Hbf)ﬁ ’ bubmmorexa IIOK
g P POB. BOAOPO https://m.edsoo.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PACTBOPAX bubnmorexa [TOK
p p p https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
[IpakTnueckas pabota Ne 3 mo Teme
32 "XHUMHYECKHE PEAKIIUNA B PACTBOPAX bubmnorexa [IOK
P B P P https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE
33 eakInu. BaxHelIne OKUCIUTEIN U bubmnorexa [IOK
p ' https://m.eds00.ru/56226060
BOCCTaHOBUTEIN
34 MeTo1 3eKTPOHHOTO (3JEKTOHHO- bu6mmoreka [JOK

HMOHHOT0) OanmaHca

https://m.edsoo.ru/fb691387
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35 DIEKTPOIN3 PACTBOPOB U PACILIABOB bubnmoreka [JOK
BELIECTB https://m.edso0.ru/93fb97d2

36 Pemenune 3am1a4 pa3snuuHbIX TUIIOB bubnmorexa LHOK

p https://m.edso00.ru/5a859d16

37 Pemenne 3ama4 pa3anyHbBIX TUTIOB bubmorera [JOK

p https://m.edsoo.ru/5afa265d
CucreMaru3anus 1 0000IIeHNe
. " bubmmoreka [{OK
38 3HaHUH 10 TeMe "XUMHUYECKHE
| https://m.edso0.ru/c161eb85
peakiuu

39 KonTponbHas paborta o teme bubnuoreka [IOK
"Xumuueckue peakuun'” https://m.edsoo.ru/a8a0a930
ITonoxeHnre HEMETaJJIOB B
[Iepuoaunueckoil cucreme

40 XUMHUYECKnX djeMeHToB 1. 1. bubmuorexa [JOK
MeHneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux atomMoB. Ousndeckue
CBOICTBa HEMETAJIOB
AmtoTponusi HeMeTauioB (Ha

41 npuMepe Kuciopoaa, cepol, pochopa bubmorexa HOK

PHMED PoAd, CEpEL, P https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopon: nonydaenue, puznueckue u bubnuoreka [JOK
XUMHUUYECKHE CBOMCTBA. [ 'uipuIbl https://m.edsoo.ru/0aa8f613
["asioreHsl: HaX0KICHHUE B MPUPOJIE,

bubnuoreka [JOK
43 CHOCOOBI OMy4YeHUS, PUINYECKUE U
N https://m.edsoo0.ru/4e223795
XUMHUUYECKHE CBOMCTBA
I'anorenoBonopoasl. Baxueiimue
bu6mmoreka [JOK
44 KHCJIOPOJICOACPKALTNE COCTUHEHUS

TaJJOIrCHOB

https://m.edsoo.ru/6b3255e6
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JIabopaTopHbIE U MPOMBIILIICHHBIC
CIIOCOOBI MOJTYYEHHS T'aJIOT€HOB.

bubmuoreka [JOK

45
[IpuMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COCAUHCHHI
[Ipaktudeckas padora Ne 4. Pemenue
46 9KCIEPUMEHTAIBHBIX 33124 110 TEME bubmorexa HOK
" P " https://m.edsoo.ru/8b26fecd
T"amoreHsl
Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHbIE CIIOCOObI
47 noJtyueHusi, Gpuznyeckue u bubmorexa LIOK
i ’ . https://m.edsoo.ru/c8abc36a
XUMHUYecKre cBoicTBa. O30H.
[IpumeHeHne KucIoOpoaa U 030Ha
bu6moreka [IOK
48 Oxc epOKC
KCHIBL I TICPORCHIRT https://m.edso00.ru/5¢8816a0
49 Penienne 3a1a4 pa3InyHbIX TUIIOB bubmorexa IOK
A& https://m.edso00.ru/2b6d8b4b
Cepa: HaXxOXKJIeHHE B IIPUPOJIC,
50 CH(];)CO6BI nonﬂ EHUS (Il):)I/ISIj/I‘iCKI/IC u bubmmorexa [TOK
v L https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6mmoreka [JOK
51 CepoBoI0po, CYIb(OUIBI
POBOJIOPOJL, CYIbYUN https://m.eds00.ru/7c875999
Kucnopoaconepsxaiiue coe1MHEHUS
52 cephl (p)ci[)6ei[{H1::)CTEl CBOIZCTI; CepHOM bubmorexa LIOK
PEL- P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
IIpaktuyeckas pabora Ne 5. Pemenue
bu6mmoreka [JOK
53 AKCMEPUMEHTAIBHBIX 33124 0 TEME

"Cepa u e€ coequHeHus"

https://m.edsoo.ru/0afb05e4
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A3OT: HaX0XJACHUE B IPUPOJIE,
crocoObl MOTy4eHUs1, PU3UIECKUE U

bubmuoreka [JOK

54
XUMHYECKHE CBOMCTBA. AMMHMAK, https://m.edsoo.ru/badd2255
HUTPHJIBI
Kucnoponconepxamue coeTMHEHU

55 a3ora IE)CO6GH}II)OCTI/I CBOWCTB bubmorexa HOK

o https://m.edsoo.ru/e2965afe
A30THOW KHCIIOTHI

56 [Ipumenenue a3ora u ero bubnuorexa [JOK
coeIMHEHUHN. A30THBIE YI0OpEHUS https://m.edso0.ru/129f5059
®docdop: HaXOKACHHUE B IPUPOJIE,

57 CrocoObI MONTy4eHus, PU3NIECKUE U bubmuorexa [JOK
XUMHUYecKue cBoicTBa. Dochuabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunael dpocdopa,

58 (fpoubi[) c(f e(bmz ne kucnoTel. Comu bubmorexa IOK

p If prratl ’ https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenne docdopa u ero bubnuoreka [IOK
coenuaeHn. DochopHbIe yI0OpeHHs https://m.edso0.ru/a218070a
[Ipaktuueckas padota Ne 6. Permenue

bu6mmoreka [JOK

60 AKCIEPUMEHTAJIBHBIX 33124 10 TEMeE

" " https://m.edsoo.ru/8175ac3f
A3zot u pochop 1 UX COeTUHEHHS
Yrnepoa: HaXxoKIeHUE B PUPOJIE,

61 QIJIOTPOTIHBIE MOJU(PUKAIIUY; bubnunoreka [JOK
(bU3UYEeCKHEe U XUMHUYECKUE https://m.edsoo.ru/1eb19f9e
CBOICTBa, MPUMEHEHHE
Oxkcup yraepoga(ll), oxcn

A yrnepoza(ll) 8 bubnmuoreka [JOK

62 yrnepoga(lV), yroapHast KMcaoTa U

eé coim

https://m.edsoo.ru/dba58adf
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bubmuoreka [JOK

63 P
CHICHIE 31 PAsIIHbIN THIOE https://m.eds00.ru/6029b609
Kpemumii: HaxokAeHHE B IIPUPOJIEC,
64 leOCO6I>I 0TI e}?m{ (1)H3H§efmfe " bubnuorexa LIOK
e https:/m.eds00.ru/143558ab
XHUMHYECKHE CBOMCTBA
65 Oxkcun kpemuus(1V), kpemaueBas bubnuorexa [JOK
KHCJI0Ta, CUIINKATEI https://m.edso00.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €r0 bubnuorexa [JOK
66 coennuennii. CTEKIo, ero https://m.edsoo.ru/393cdac0
MOJIy4€HHE, BUIBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3InyHBIX THITOB bubmorexa OK
Aatp https://m.edsoo.ru/b624f801
68 Cucremaru3zanus u 00001IeHIE bubmuorexa [JOK
3HaHu# no teme "Hemeramisr" https://m.edso0.ru/6e864db5
69 KonTtponbHas padoTa o teme bubnuoreka [IOK
"Hemertasner" https://m.edso00.ru/d0484c76
70 AHaln3 pe3yabTaToB KOHTPOJIBHOU bubnuoreka [IOK
paboThI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/2b7e9510
[TonoxeHne MeTaioB B
[Tepuoanueckoii cucreme
71 XUMHYECKUX DJIEMEHTOB. bubnunoreka [JOK
Oco0eHHOCTH CTPOEHHS https://m.eds00.ru/9839c16¢
ANIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB
O6mue dpuznyeckue cBOMCTBa
e ¢ bu6mmoreka [JOK
72 MeTaioB. [I[pumenenmne meramios B

OBITY M TEXHUKE

https://m.edsoo.ru/51dac9d3
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73 CmnaBsl MetaioB. Kopposust bubnmoreka [JOK
METaJUIOB https://m.edsoo0.ru/42b872e3
74 Pemrenue 3aga4 pa3IinyHbIX TUIIOB bubnmorexa LHOK
P https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUI P
75 HaIl aieﬂnﬁ MCTaJIJIOI}: Oo6mme bubnmorexa [TOK
p ’ https://m.edsoo.ru/94eb377a
CrocoObI MOJyYEHUS METAJIJIOB
OO6mrast xapakTepuCTUKAa METAILJIOB
|A-rpynnel [lepuonnyeckoit
CUCTEMBI XUMHUYECKUX IICMECHTOB.
76 Harpwit un xanwmii: moydeHue bubmorera [JOK
P - HOAYH ’ https://m.edso0.ru/e12¢c26b3
(du3HUYecCKre U XUMUICCKHE
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U X COCTUHECHUN
OO6mras XxapakTepuCTUKa METALIIOB
IHA-rpynmsr [Tepuoanyaeckoit
CHUCTEMBI XUMHYECKUX JICMEHTOB.
. . bu6mmoreka [IOK
7 Marnuii 1 KaJablid: MOJTy4YeHHE,
https://m.edsoo.ru/7c3e49c0
(hbr3UYEeCKre U XUMUYCCKUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX
BEILIECTB M MX COCTMHCHUI
78 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
AnoMUHMI: TIony4YeHue, Gusndeckue
. bubnuoreka [JOK
79 1 XMMUYECKHE CBOMCTBA,
https://m.edso0.ru/0e79b266
MIPUMEHEHHE
80 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK

TUAPOKCHU A AJIFOMUHUA,

https://m.edsoo.ru/5d12d318
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TUAPOKCOKOMIIJICKCHI AJIIOMUHHSA, UX

MIPUMECHCHHE
81 Pemenue 3a1a4 pa3InyHBIX TUTIOB
[Ipaktuyeckas padora Ne 7. Pemenune
bubmmoreka [{OK
82 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/27a4af43
MeTasisl TJIABHBIX TTOATPYIII
OO6mrast xapakTepuCTUKAa METAILJIOB
83 no6ounbIx noarpynn (b-rpymnm) bubnuorexa [JOK
[Iepnoanueckoii cucTemsl https://m.edso0.ru/610d7431
XUMHYECKUX DIIEMEHTOB
dusnuecke 1 XUMHUYECKHE CBOMICTBA
84 XpoOMa M €ro COSIUHEHNM, UX bubmorexa HOK
P i https://m.edso0.ru/9911bef3
MIPUMCHCHHE
Baxwuelimve coeMHEHUs] MapraHiia.
85 IlepmaHranar Kaaus, €ro bubmorera [IOK
p ? https://m.eds00.ru/039d69c8
OKHCIIUTENLHBIE CBOHCTBA
duszndyeckne U XUMHYIECCKIE CBOMCTBA
86 JKele3a U €ro COSAMHCHUM. bubnmuoreka [JOK
[Tosnydenune u npUuMeHEHHE CIIABOB https://m.edsoo.ru/1b7{8741
)Kenesa
dusznueckre U XUMHYECKUE CBOMCTBA
R . bubmuoreka [JOK
87 MeIU U €€ COeIUHEHHH, UX
https://m.edsoo.ru/2bc0f954
MIPUMEHCHHE
dusznueckne U XUMHYECKUE CBOMCTBA
88 IIMHKA ¥ €r0 COCAMHEHUN, UX bu6mmoreka [JOK

npuMeHeHue. [ MApOKCOKOMITIIEKCHI
IIUHKA

https://m.edsoo.ru/b1f2beal



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1

[Ipaktuyeckas padora Ne 8. Pemenue

bubmuoreka [JOK
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
" " https://m.edsoo.ru/a6e352ea
MeTaisl TOOOYHBIX MO ATPYIIIT
90 Perienne 3amau pa3iinyHbIX THIIOB bubnmorexa LHOK
P https://m.edsoo.ru/a8b83d83
O06001IeHne 1 cUCTEMaTH3aIUS
bubmmoreka [{OK
91 M3Y4YEHHOI'0 MaTepuasa 1o Teme
" " https://m.edsoo.ru/e91fe975
Meranbl
92 KonTponsHas pabora no teme bubnuorexa [JOK
"Meramisr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuoreka [IOK
paboTHI, KOPPEKITUS OMHOOK https://m.edsoo.ru/9ebff2fd
Ponps xumuu B obecrieueHnun
94 YCTOWYHBOTO Pa3BUTHUS bubnuoreka [JOK
yenoBeuecTBa. [loHsATHE 0 HAYUHBIX https://m.edso0.ru/080fe1f0
METO/1aX MCCIIeI0BAaHNUs BEIIECTB
Hayunble npuHIMIBI OpraHu3aIiu
95 XUMHUYECKOTO MPOU3BOJICTBA. bubnuoreka [JOK
[IpompIieHHbIE CIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIy4EHUsI BaKHEHIIINX BEIIECTB
XUMHYeCcKOe 3arpsi3HeHne
96 OKPY’KaIoIlel Cpe/Ibl U ero Bubmmorexa LIOK
PYHEOTICH CPEA https://m.edsoo0.ru/9f11bf51
MIOCJIEICTBUS
97 XuMHUS U 3I0POBBE YETOBEKA. bubnunoreka [JOK
JlexapcTBEHHBIE CpPEACTBA https://m.edso0.ru/a6552721
Xumus nuiy. Poiab Xxumuu B
N bubnmuoreka [JOK
98 obecreyeHn! MUIIeBON

0€30I1aCHOCTH

https://m.edsoo.ru/1f7b5bd2



https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2

99 KocMmernueckue u napdromepHbie 1 bubnmoreka [JOK
cpeacTBa. beitoBas xuMus https://m.edsoo.ru/da42d5a9
XHMHUS B CTPOUTEIIBLCTBE.
100 Baxxueiime cTpouTelbHbIE U 1 bubmorexa HOK
p https://m.eds00.ru/61e69003
KOHCTPYKIIMOHHBIE MaTepHAaIIbI
XHUMHA B CEILCKOM XO3SHCTBE.
101 Opragnyeckue 1 MUHEpPaJIbHbBIE 1 bubmiorexa HOK
p p https://m.edsoo.ru/fd39587d
yaoOpeHust
102 CucreMaru3anus 1 0000IeHNe 1 bubmmoreka [{OK
3HAHUHU II0 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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