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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBaHusi pazpaborana
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHsS (eaepalbHOW  00pa3oBaTEIbHOM
nporpaMmbl cpeanero oomero o6pazoBanuss(P@OII COO), npeacraBineHHbIX B PenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort deneparnmm,
peann3yoIX 0CHOBHBIE 00pa30BaTEIbHBIE POTPAMMEBI, U OCHOBHBIX IMOJIOKEHHH «CTpaTeruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YUEHHsI 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanusa yudammuxcs 10-11 xmaccoB. UM3yuenmwe mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGMIEHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOUMYIO JIUISl afanTalii UX K OBICTPO MEHSIOIIUMCSI YCIOBHUSM JKH3HH B COIIMyME, a
TaKXkKe IS TPOJOJDKEHHST OOyYeHHUs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHaueHHE TNpeAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPIPETAMI0O B COOTBETCTBHHM € OCHOBomojararomumu nojoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CICYIOIINE BBITIOTHIEMBIC
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

e uHPOPMALMOHHO-METOIMYECKAs, pealu3alus KOTOpod obecrneynBaeT MOJy4YeHUe
NPEJCTaBICHUS O LIENAX, COJEpX aHUM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ IpeAycMaTpuBaeT  ONpe/eleHue:
IPUHLUIOB  CTPYKTYPHUPOBaHMsI M  IOCJIEIOBAaTEIbHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTIDKEHUM O0O0ydaroluxcsi B paMKax HUTOrOBOM arrectanuu B (OpME €IUHOIO
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHHS
B paMKax  OTIEJbHBIX  MNpoduiel, MpexycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpUPOBAaHHUE €ro IO KJIACCaM, OCHOBHBIM COJIEP)KATENIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesieieHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro Al U3y4eHHs
OTJICNIbHBIX TEM;

e [QpelaraeT MNPUMEPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
y4€TOM JIOTHKH NOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXKITPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejaed W 3ahad H3ydeHUs IpeaMeTa Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJAEPKATEIHHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yJIbTaToOB
OCBOEHMS OCHOBHOI 00pa30BaTeNIbHOW MPOrpaMMBbl CpeAHEro ooiero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATEIbHBIX JCHCTBUI OOYYaIOMIETOCsl 10 OCBOCHHUIO COJEp)KaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM MO3ULMSAM B IporpaMMeé IO XHMHHM IPEAyCMOTpEHA
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00uiero ooOpas3oBaHus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBJISAIOLIEH CO/IEpPKaHUs Y4eOHOTo MpeaMeTa «XUMHUsD) 0CTaércs BO3MOKHOCTh BbIOOpA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeTOB 0a30BOTO U YriIyOIEHHOTO YPOBHEH B cucTeMe qu(PepeHIIPOBAHHOTO O0yUSHHS Ha
YpOBHE cpeliHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJIEHHOIO M3y4yeHUs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
o0pa3oBaHUs B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJIeHHE TEOPETHYECKOM U TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpeaenéHHbIi MpoQuiib 00yd4eHUs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mIaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeIbHON MPOrpaMMBbI CPETHEro OO0IIero 00pa3oBaHUsS W3YYECHHE MpeaMera «XUMUSH
OPUEHTUPOBAHO TAK)KE HAa PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYalOIInXCs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTOo
Tpygda ¥  OOOOMIEHHBIX CIOCOOOB  NEATENBHOCTH, HMMEIOMIHUX  MEKIUCIUILIMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO HM3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTpeJeNIeHUU TOJX0J0B K OTOOpPY M CTPYKTYpHOM OpraHu3aliu COAEpKaHUS ITHX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUEeHHUsI PEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUSD» COCTABJISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUN U YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMpPENeIEHHOE TEOPETUUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs Ipeamera obecredeHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHHS PeaKlMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHUX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKM 3PEHHUS] PHEPreTUYECKUX M3MEHEHUH mnpu e€ oOpa3oBaHUM M Pa3pYIICHUH, a TaKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacilIaBOB
U pacTBOpPOB BeElIECTB. B Kypce opraHMdeckold XUMHHM IPHU PACCMOTPEHHM PEAKLIMOHHON
CIOCOOHOCTH COEMHEHUH yenseTcss 0co00e BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.



Ocoboe 3HaueHne UMEET TO, YTO Ha COJIEpKAHHE KYPCOB XMMHUHU YIIIYOJEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIOJHEHUH K 00LIel cucTeMe MPeIMETHbIX 3HaHHM) OKa3bIBAIOT BIMSHHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npoduiis 6OJBIIOE 3HAUCHUE OYIYyT UMETh DJIEMEHTHI YIeOHOTO MaTepuaia 1mo oOmeil XUMHH.
[Ipu w3ydeHwwm mpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHasi Teopusi B (U3UKE), 3aKOHbl COXPAHEHHUS MacChl W HHEPrUM, 3aKOHbI
TEPMOJUHAMUKH, IEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUM BEIIECTB U IPYroe€.

B 10 e BpeMs B copepiKaHUM MpeaMeTa sl KIIACCOB XHMMHKO-OHOJIOTHYECKOTO PO UL
OOJIbIIUHN yIETBHBIN BeC OyAeT MMETh OpraHuyeckas Xumus. B aToM ciydae mpemocTaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSATENBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZSAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHJbI, OEJIKH, YIJIeBOJAbI, HyKJIIEMHOBbIE KHUCIOTHI U napyrue. [Ipu stom
3HaHMUS O COCTaB€ U CBOMCTBAaX IMpPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B MMO3HAHUS U OMbITA IPAKTUUYECKOr0 MPUMEHEHHsI HAYYHbIX 3HAaHUHN M3ydeHHUe MpeaMera
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obacteil «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nHpopMaTukay U «PyCcCKul S3BIK U IUTEPATypay.

[Ipn uzydeHun ydyeOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MIEPBOCTENIEHHOM 3HAYMMOCTU sBisieTcs (OpMHUpPOBaHME OCHOB HAayKd XHMHUU Kak o00iactu
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U OJHOIO0 W3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa NpearoiaraeT peau3auno TaKuX HeaeH, Kak:

e (opmupoBaHuE NPEACTABICHUN: O MaTEpUATbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAE€MOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIeH KyJIbTYyphl YEJIOBEKA, a TAKKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOU CpEae;

® OCBOCHHME CHUCTEMbl 3HAHUH, JIeKAIIMX B OCHOBE XHMHUYECKOM COCTABIISIOLICH
€CTeCTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPUIl XUMHUH, COBPEMEHHBIX MPEACTABICHHN O CTPOCHHUM BEIECTBA HA Pa3HbIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HaJIMOJIEKYJISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMaX, 00 00X
Hay4HbIX MPUHIUIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (opMupoBaHue Yy OOy4arOIIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHUYECKUX 3HaHWH Ui OOBSCHEHHWS KIIOYEBBIX HIEH U MpobdiemM
COBPEMEHHOW XUMUU, A OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUM, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPUPOJY; TPaMOTHOTO peLICHHs MNpoOieM, CBS3aHHBIX C



XUMUEH, IIPOTHO3UPOBAHHMs, AaHAJIM3a W OLUEHKH C IO3ULHUM HKOJIOIMYECKON
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHHOCTH YEIOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOJACTBOM, HCIOJIb30BAHUEM M IepepaboTKOM
BEILIECTB;

yrIIyOJIeHHe TPEICTaBICHUH O HAyYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nprOOpeTeHUs] YMEHHI OPHUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHHS XUMHUECKIX
SBJICHUM, HWMEIOIIHUX MECTO B IIPUPOAE, B IPAKTHUYECKOW JACATEIBHOCTH W
IIOBCETHEBHOM KU3HH.

B nmnnane peanu3zanuu 1NEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M pa3BUBAIOIIMX (QYHKUUN
IIEJIOCTHOM CHUCTEMBI CpPEIHEro OOIIero 0Opa3oBaHUS INMPH M3YYCHHH IpeaMeTa «XHUMHUS» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHUOOPETAIOT TAKKE LIETTH U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B II03HABAEMOCTH SBJICHHM NPUPOJIBI, YBaXEHUS K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHWIO W TO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IIECHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HMHTCJUICKTYAJIbHBIX u TBOPYECCKUX
criocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npoheCcCHOHANBHOM W OOIIECTBEHHOMN JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBBIO M IOTPEOHOCTH B 3I0POBOM 00pa3e KHU3HH,

¢bopMHpOBaHHE YMEHMH M HaBBIKOB Pa3yMHOTO MPUPOJOINOIb30BAHMS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOM eATeIbHOCTH.

OO1ee 4UCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3YYEHHUS XHMUU Ha YriiyOJeHHOM YpOBHE
cpenHero oOmiero obpazoBanusi, cocrabisger 204 ygacoB: B 10 xmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHUYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHUYEeCKUX COCTUHECHUMU.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XUMUYecKasl CBsi3b B OPraHUYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBsI3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl nepekppiBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHast cBA3b. CrocoObl pa3pbiBa CBs3ell B MOJIEKYJax
oprannyeckux BeniecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodue.

Teopust crpoeHust opraHuueckux coeauHeHuid A.M. byrnepoBa u coBpemMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MounekynspHble U CTPYKTypHble (QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpami€HHas, ckeneTHas. WM3omepus. Buabl wu3omepun: CTpyKTypHasd,
MIPOCTPAHCTBEHHAA. OJNEKTPOHHBbIE A(PGEKThl B MOJIEKYlIaX OpPraHMYECKUX COEJAMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccuukanuu opraHuIecKux BemecTs. [loHsTHE 0 QYHKITMOHATBLHOM
rpynne. I'omomnorus. 'omonorudeckue psiupl. CucreMaTHueckasi HOMEHKIATypa OpraHu4ecKux
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccupukanus  OpraHMYECKUX — peaknuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENIbHBIE PEAKIIUN B OPraHUUECKONH XUMUH.

OKcIepUMEHTAIIbHBIE METO/Ibl M3YYEHUS BELECTB M UX IPEBPALICHUNA: 03HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BEIECTB U MaTepHalaMu Ha MX OCHOBE, OMbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBjieHUE, OOYIJIMBAaHHE U TOpPEHHE),
KOHCTPYUPOBaHHE MOJIeJIeH MOJIEKYJl OPIraHUYECKHUX BEILECTB.

YrieBoaopoanl.

Aunkanbl. ['omosoruueckuil psi ankaHoB, obmas (Gopmynina, HOMEHKIATYpa U U30MEpHUs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yriueposa, 6-cBsa3b. OU3MuECKUe CBOICTBA AJIKAHOB.

XUMHUECKUE CBOMCTBA AJIKAHOB: PeaKLMH 3aMEIIEHUs, U30MEePU3aLUH, TETUIPUPOBAHHUS,
UUKIM3allUY, [UpOJM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuui
paluKaIbHOIO 3aMEILEHHSL.

Haxoxnenue B npuposae. CriocoObl MOJIy4eHUs: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIAaTypa U uzomepus. OCOOEHHOCTH CTPOEHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) UKI0aaKaHoB. CrocoObl MOTy4YeHUs M IPUMEHEHUE UKIIOAIKAHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKY/] AJIKEHOB, SP’-rHOpUM3ALMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOEAVHEHHUSA, 3aMEIIEHHUS B O-
MIOJIOKEHUE TIpU JBOMHON CBsI3M, NoJuMepu3auuu MU okucieHus. IIpaBuno MapkoBHHKOBA.
KavecTBeHHbBIE peakiiui Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTYYEHUs M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['OMONOTHYeCKHid psii aTKUHOB, oOmIas (GopMyia, HOMEHKIATYpa U U30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-rHOpUAM3AlMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEpPU3aLlUd U TpUMEpHU3alnu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
HUMEIOLUX KOHLEBYIO TPOIHYIO CBs3b. KauecTBeHHBbIE peakiuu Ha TpoilHYIO cBA3b. CriocoObl
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIATypa U M30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30J1a.
duznyecknue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30ja U €ro roMOJOrOB: peakluu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBnenue o0 opueHTHpYIOLEM AEHCTBUM 3aMECTUTENEH
B OEH30JIbHOM KOJIbII€ Ha MpHUMEpe AJKWIBbHBIX PaUKaloB, KapOOKCUIBHOW, TMAPOKCHIIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Tomumepuzanuss  crtupona. CHocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYECKHX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroib U MPOAYKTHI ero mepepadoTku. CrnocoObl nepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKui, KatanmuTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpyHIy, aMmuHorpymmy. JlelicTBue Ha
rajloTeHNPOU3BOJHbIE BOJHOTO M  CIUPTOBOIO  pacTtBopa Iménouyd. Bsaumoneiictue
JUTaJIOT€HAIIKAHOB ¢ MarHueM U LMHKOM. [loHATHE 0 MEeTalJIoOpraHM4ecKuX COECTUHEHUSX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX IPEBpALCHUN: H3ydeHHE
(Gu3n4eckux  CBOMCTB  YIJI€BOJOPOJOB  (pacTBOPUMOCTb),  KAUEeCTBEHHBIX  PEaKLUU
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
IepMaHraHaTa Kajus, B3aUMOJICHCTBME alleTWJIEHa C aMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapy)XeHHE YTIepoAa M BOJOPOJa B OPraHHMYECKHX BEIIECTBaX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpasnamu IjjacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoaconep:xamnye oprannyecKkie COeANHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, oduas Gpopmyna, u3oMepus, HOMEHKIATypa U Kiaccupukaus.
@u3nyYecKUue CBOICTBA TNPEICIBHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XHMHYECKME CBOWCTBA: pPEAKIMM 3aMEILEHUs, JAeruApaTalyi,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtamu. KadecTBeHHas
peakuus Ha OJHOATOMHBbIE CIUPTHI. JleificTBHE 3TaHONIA M METaHOJA Ha OpPraHU3M YEJIOBEKa.
CrniocoObl mosTyyeHHs U IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMU
KHCJIOTAaMH, Ka4eCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cnupThl. [IpencraBienne o mMexaHusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHHE MOJIEKYJIbI, B3AMMHOE BJIIMSIHUE THAPOKCOTPYIIBI U OEH30JBHOTO siIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qeron. ToxcnyHocTh ¢eHona. CrocoObl TMONMy4YeHHS W TpUMEHeHHe (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABI W KETOHBL JJEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepusd U HOMeHKiarypa. Du3znueckrne CBOWCTBA AJBJAECTHIOB W KETOHOB. XWMHYECKHE
CBOMCTBA QJIBJCTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peakiuu Ha anbaeruabl. CrocoObl TOJydeHUsS W MPUMEHEHHE abJCTHI0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdeckne CBOWCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHUCIOT. BoJOpOIHBIE CBS3M MEXKAY MOJICKYJIaMHU KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, PEAKIUs ATEpU(PUKAINK, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOJIHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX ddupax. MHOTOOOpasne KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOTh. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznueckue ¥ XMMHUYECKHE CBOICTBA UPOB: THAPOJIN3 B KUCIONH U
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Oduznyeckue CBOIcTBa M HaxoxkaeHue B mnpupoge. DortocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3Bl:  PEaKlUHUd C Yy4acTUEM CHOUPTOBBIX U aNbACTUAHONW TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOLME Jucaxapulbpl. I'maponms aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA EJUTIONO3bI: THAPOIIN3, MOTy4YeHrne d(QUpOoB 1eTtoN03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHEepUMEHTAIbHBIE METOJ/bl M3YyYEHUs BELIECTB M UX IMPEBpAIICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJICUCTBHE A3TaHOJIA C HATPHUEM, OKHCIEHHUE 3THIIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakius rioumepuna
¢ ruzpokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMOJICHCTBUE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC
3pHUPBI».

A3oTcoep:xaniue oOpranudeckue coeJuHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOECHUE MOJIEKY,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUECKUe CBOMCTBA. XUMHUYECKOE CBOWCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBHUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaMMOHHUS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenne aHwinHa. B3aumuoe
BIIUSIHUE TPYIINT aTOMOB B MoJieKyine aHuianHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [lonydyenne anmIMHA U3 HUTPOOEH30Ia.

AmvuHokucnoTel. Homenkmarypa u  wu3omepusa. OTaelbHbIE NPEICTABUTENN O
aMUHOKHCIIOT. TJWIWH, ajJaHuH. OU3HdecKne CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKHUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAIUH,
0o0pa3zoBaHHUE MENTUIHON CBSI3U. brosormyeckoe 3HaU€HHE aMUHOKHCIOT. CHHTE3 W THAPOJIN3
TICIITH]IOB.

benku xak mpupoansie mosumepsl. llepBuuHasi, BTOpUYHAs W TPETHUYHAs CTPYKTypa
OenKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJM3, ACHATYpAIlus, KaueCTBEHHBIC PEaKIMu Ha
Oenxu.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBpAlCHUN: PacTBOPEHUE
OCIIKOB B BOJIE, JICHATypalusi OCIIKOB MPU HArpeBaHWUHM, IIBETHBIC PEAKIMU Ha OCIKH, PEIICHHE
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJAEpIKAIIME OPraHUYeCKUE COCIUHEHUS» U
«Pacrio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BbicokoMoJIEKY/ISIPHBIE COeINHEHUS.

OCHOBHbBIE MOHSATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[Tonumepnsbie MaTepUaIbl. IInacrmaccel (moNMATHIICH, MOJIMITPOTIUJIEH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJIMMETHJIMETAKPUIIAT, MOJIMKapOOHATHI,
noJM3THIeHTepedTanar). Y TUIU3anus 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMOK, HIEPCTh, IMIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3aMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHHE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJSILIUX B €r0 COCTaB, HAXOXKIEHHWE MOJIEKYJISPHOW (OpPMYJbl OPraHMYECKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUHU W/MITN UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOH (POPMYIIBI
OpPraHMYECKOIr0 BEUIECTBA HAa OCHOBE €r0 XMMHUYECKMX CBOWCTB WJIM CHOCOOOB MOJIy4eHUS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUWE KaK OOLIUMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHajJM3, CHHTE3, Kiaccudukalus, HaOMOJCHHE, HW3MEpEHUE, SKCIEPUMEHT, MOJIeNb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTema, Omocdepa, MeTabosM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: muIIeBbIe MPOIYKTHI, OCHOBBI PAllMOHATILHOTO MUTAHMS, MOIOIIUE CPE/ICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIAS N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMHYECKUM 3eMeHT. M3otonbl. CTpoeHHEe AIEKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBbIE YHCIIA. JHEPreTUYECKUE YPOBHH U TOAYPOBHH. ATOMHBIE
opouranmu. Kiaccudukanus XUMHYECKHX 3JI1eMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacnpenencuue
AJIEKTPOHOB TI0 aTOMHBIM OpOWTANIsIM. OIJEKTPOHHBIE KOH(MUTypaluu aTOMOB 3JIEMEHTOB
MEePBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[lepuomnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenpneneeBa. CBs3b mnepuoauyeckoro 3akoHa u Ilepuoanueckoil CHCTEMBI XHMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyNmam M
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona J[.M. Menaeneena.

Xumudeckas cBsS3b. BHabl XMMHYECKOM CBs3M: KOBaJICHTHAs, MOHHAas, MeTajndecKas.
MexaHu3mbl 00pa30BaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
U juinHa cBsi3u. llosspHOCTH, HANIPABIEHHOCTh M HACBHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BonopoaHas cBsi3b. MeXMOJIEKYIIPHBIE B3aUMOACHCTBUSI.



BasieHTHOCTD W BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBsi3b 3JEKTPOHHOM CTPYKTYpPHI
MOJIEKYJI C UX T€OMETPUYECKHM CTPOCHUEM (Ha MpPUMEpPE COCAUHEHHUI AJIEMEHTOB BTOPOTO
nepuoa).

[IpenacraBnenne o0 KOMIUIEKCHBIX coenuHeHusX. (CocTaB  KOMILJIEKCHOTO — HMOHA:
KOMILJICKCOOOpa3oBareib, JIMTAaHABl. 3HAYCHHWE KOMIUICKCHBIX coeAauHeHuid. [loHaTue o
KOOPJMHAILMOHHON XUMUH.

BemiectBa MOJNEKYISIPHOTO W HEMOJEKYJSIPHOTO CTPOEHHUs. THIbl KPUCTALIMYECKUX
peIEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o qucnepcHbix cucremax. ictuHHble pacTBOphL. [IpeacraBiieHne 0 KOJIOUIHBIX
pactBopax. CrocoObl BbIpaXeHHUS KOHIIGHTpPAllMM PACTBOPOB: MAaccoBasl JOJsl BEIIECTBA B
pactBope, MoJsipHas ~ KOHUEHTpauus. HacblnleHHbIE W HEHACBIIIEHHBIE  PaCTBOPHI,
pactBopuMOCTh. Kprctamoruaparsl.

Knaccudukanus m HOMEHKIIaTypa HEOPraHMYECKHUX BEHIECTB. TpUBUATILHBIE HA3BaHUS
OTAEJBHBIX MPEICTABUTENIC HEOPraHUUYECKUX BEUIECTB.

Krnaccudukanus XMMHUECKUX PEeaKIMii B HEOPraHUYECKOW U OpraHMYecKON XUMHUU. 3aKOH
COXpAaHEHUs MAacChl BEUIECTB; 3aKOH COXPAHEHUS M TMPEBPALICHUS SHEPTUHU MPU XHUMHUYECKUX
peaknusx. TermoBsie YQPEKTH XUMUUECKUX peakiuil. TepMOXUMHUYECKUE YPaBHECHHUS.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
Y reTeporeHHbIe peakunu. Karainus u kaTaam3aTopsl.

O6patumbie ©u HeoOpaTUMBbIE peakIuu. XuUMHYecKoe paBHoBecue. KoHcraHTa
XUMHUUYECKOTO paBHOBeCHS. DaKTOpHI, BIHUSIONIME HA TOJIOKEHHE XMMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JAaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYrOUIUMX B peakuuu. [IpmHnun Jle
[Tarense.

OnexrponuTtnueckas guccouuanusi. CuibHble Hu  cinabble  37eKTpoiauThl. CTeneHb
nucconuranuu. Cpena BOIHBIX PAacTBOPOB: KUCJIOTHAs, HEWTpasbHas, meaoyHas. BomopoaHblii
nokazatensb (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKHUCIIEHHMST U BOCCTAHOBIICHUs. BakHelllne OKHUCIUTENN H
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B MPHUCYTCTBUM KaTalW3aTOpa, MOJEIM KPUCTAUIMYECKUX PELIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNieHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHJMKATOPOB, U3yYEHUE BIUSHUS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tomoxenne HemeramwoB B Ilepuonnueckoi cucremMe XUMUYECKUX 3ieMeHTOB J[.M.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepona).

Bonopon. INonyyenue, gu3ndeckre ¥ XUMUYECKHE CBOWCTBA: PEaKIUU C METAIJIaMH U
HEMETaJlJIaMH, BOCCTAaHOBHUTENIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 371€MEHTHI.

lanmorensl. Haxoxxaenune B mpupojie, CocoObl MOMydeHHs], PU3NYECKHE U XUMUYECKUE
cBoiicTBa. ['asoreHoBoopoabl. BakHeuIne KHUCIOPOACOAEpkKALIME COCAUHEHUS TaJOrEHOB.
JlaGopaTopHbIEe ¥ TPOMBIIUICHHBIE CIIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHre rajloreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
dusnueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoda U o30Ha. OKCUIbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B TpuUpoJie, CIOCOOBI MONy4eHUs, (U3WUECKUEe W XUMHYCCKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepri(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OCoOEHHOCTH CBOMCTB cepHOMl KHUCIOTHL I[IpumeHeHue cepsl u €€
COCIMHEHU .

A3oT. Haxoxnenme B mpupoje, CrIOCOOBl TONXydeHHs, (U3MUECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yaoOpeHwusl.

®dochop. Haxoxnenwe B mpupoae, CrnocoObl MOJy4YeHHS, (DU3NYECKHEe W XUMHUYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepoa, HaxoXACHHUE B TMpUpose. AJUIOTpOnHbIe Moaudbukanuu. Puznyueckue u
XAMHUUYECKHE CBOWMCTBA TMPOCTBHIX BeHIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepomaa(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, aAcopOIus.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOIOM, U €r0 COEAUHEHUH.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHUs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuus(1V), kxpemHueBass KUCIOTa, CUIMKATHI. [IpuMeHeHE KpEMHUS U €ro
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metannoB B [lepuoanueckoii cucteMe XUMHUYECKHX 21eMeHTOB. OCOOCHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampsbkeHud  MetawioB.  OOmme cnocoObl  TOJydeHUs
METaJJIOB: TUAPOMETAILTYPrUs, MUPOMETALTyprus, ekTpomeTautyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MetawioB |A-rpynmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHTOB. HaTpuii u xanuii: nonaydyenue, Gpusnveckrue U XUMUYECKUE CBONCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
JJIeMEeHTOB. Maruuii M KanblMii: ToJydeHue, (¢GU3MYecKhe U XHMHYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHH. JKECTKOCTh BOIBI U CLIOCOOHI €€ yCTpaHeHUsI.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OO6mas xapaktepucTuka MmetauioB mnobounbix noarpynn (b-rpymm) Ilepuonmdeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel u OUXpOMATHI, UX OKUCIHTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHYECKHME CBOWCTBA MapraHia M €ro CoeIMHeHud. BaxHeiuue
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



du3nueckue 1 XMMUYECKHUE CBOMCTBA XKelle3a U ero coequHeHni. OKCHUIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIjIaBoB.

@u3nyecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEIH U €€ COEUHEHU.

Hunk: momyyenue, GpusnuecKkre ¥ XUMUYECKHAE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCH]IA IUHKA, TUIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHeHne nuHKa 1 ero CoeIMHEHUH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETAJLIOB, TOpPEHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIUM «MeTajibl U CIUIaBbl», B3aMMOJICHCTBHUE IIEJIOYHBIX U IIEJIOYHO3EMENbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJIouei, KaueCTBEHHBIE PEaKI[MU Ha HEOPraHMYECKHEe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJUIOB, B3aUMOJICUCTBUE THUAPOKCHUIOB AJIFOMUHUS M ITUHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa 1 e€ coemuHeHUs», «A30T U Gocop U UX CoeTUHEHUD», «MeTalIbl TJIaBHBIX TOATPYII»,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumuu B oOecrieueHUN yCTOWYMBOTO pa3BUTHS desoBedecTBa. [loHSATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIui XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI TOJYUYCHHS BOKHEUIIINX
BEIECTB (Ha MpUMeEpe MPOM3BOACTBA aMMHUaKa, CEPHOUM KUCIOTHI, MeTaHoja). [I[pombIieHHbIE
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nocueactsus. Posb xumun B 06ecrieyeHH SHEPreTHIeCKoi 6e30MacHOCTH.

Xumus W 310poBbe 4yenoBeka. JlexkapcTBeHHble cpeacTtBa. [IpaBuia uCHoab30BaHUs
JIEKApCTBEHHBIX IpenaparoB. Poib XUMHUK B pa3BUTUU MEAUIUHBI.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuun B oOecnieueHun
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
MCII0JIb30BAHUS MIPEnapaToB OBITOBOM XUMUU B TIOBCETHEBHOM JKU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndeckiue 1 MUHEpaJIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. MaTtepuaibl
JUIst 3NeKTpoHUKH. HaHnoTexHoI0rNMm.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOIMUYECTBA
BEIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO U3 BEIECTB MMEET MPUMECH, Macchl (00béma,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
OIpeeEHHON MacCcoBOM J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJAM U MOJSIPHOMU
KOHIIEHTPALlUM BEIECTBA B PACTBOPE, JIOJM BBIXOJIA MPOJAYKTAa PEAKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK U MOHSTUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmire ecTeCTBEHHO-HAy4YHbIEC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHajM3, CHUHTE3, KIacCU(PHUKAIMA, TEPUOAUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
9KCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®uzuka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, INPOTOH, HEUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, WACATBHBIA Ta3, (QHU3MUYECKHE BEIMYUHBI, EIUHUIIBI
U3MEpEeHus, CKOPOCTb, JHEPIHs, Macca.

buonorus: kierka, oOpraHusM, OKOCHCTeMa, Ounocdepa, MeTadboiIM3M, MakKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MIOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIIEHHOCTb, METAJULYprusi, CTPOUTEIbHbIE MaTepualbl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, TMIEBas IPOMBIIUIEHHOCTh, (apManeBTH4ecKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaT€PHAJIOB, 3JIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJibTaTOB OCBOEHMs IpeaMera «XHUMHs» HAa YpPOBHE CpelHEero ooOmero o0Opa3oBaHUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJArOIIMMHUCS POCCHIUCKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4uMe MOTHUBAlUM K  OOY4YEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaromuxcs
PYKOBOACTBOBATHCA MPHUHATBIMU B O6III€CTBG npaBujJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJOTUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XHUMUS» OTPaKarT CPOPMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEsTeNbHOCTH 00yYaroMXcsl B MPOLIECcCe peann3alu
00pa3zoBaTeIbHON JEATEITHHOCTH.

JIngHOCTHBIEC pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKarT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON M MPAKTHUUYECKOHN JEeSTeIbHOCTH O0y4aloINXCsl B MIPOLECCe pean3alun
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00g3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHHUS] O COLMAIbHBIX HOPMAax M IMpaBWIaX MEXKIMYHOCTHBIX OTHOUICHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHbIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTbI IPYTHX
IIPH aHAJN3€ PA3JIMYHbIX BUIOB y4eOHOM AeATeIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAcClEUI0 OTEUECTBEHHOU
XUMHUH;

YBO)XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HaHUS TOTO, YTO JIaHHBbIE HAYKH €CTh pE3YyJIbTaT AJUTENbHbIX HaOIIOACHUN,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M I[03HABATEJIBHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHalHn3e
nH(OPMALIUY O TEPEIOBIX JOCTHKEHUSIX COBPEMEHHOM 0TEUeCTBEHHOM XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OIIEHUBATH CBOE MOBEJEHHWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupPOBaHHS KYJbTYPHI 310POBb:

MOHMMAaHUS LIEHHOCTeH 310poBOro M Oe3omacHoro oOpas3a KHU3HH, HE0O0XOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIECHUS aKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIbCKON JEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3Y4YCHHIO MPOoecCUuil pa3InyHOrO pojia, B TOM YHCIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peayn3anii COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYJIbTYPhI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPUPOJbI M YEJIOBEKa, B IMO3HAHWM IMPUPOJJIHBIX 3aKOHOMEPHOCTCH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUU TTI00ANBbHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPHEBOIA,
SHEPreTHYeCKOM, TMUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHUS JienaTh 000CHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHMIO M €caMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl 0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) 0OLIeHAYYHbIE TOHSTHS, OTPAXKAOIIKE [EJIOCTHOCTh HAyYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HAaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprus, sIBJCHHE, MPOLECC, CUCTeMa, Hay4YHbIH (haKT, MPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  yd4eOHbIe  JeiicTBHs  (MMO3HABAaTEIbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIC), obecrneunBaronie (GopMupoBaHUe (PYHKIIMOHATBLHOW TPAMOTHOCTH |
COLMAIBHOM KOMITETEHITHH 00yYarOIIuXCsi;

CIOCOOHOCTh ~ OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILUIMHAPHBIC,
MHUPOBO33pPCHYCCKHE 3HAHWsS W YHHBEpCAJbHbIC y4eOHBbIC JCHCTBHS B TMO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHKE.

MertanpeaqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH Y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO  (POPMYNIUpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TMPU3HAKKM TOHATHI M yCTaHABIMBAaTH WX B3aMMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME OHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCYXICHHS (MHIYKTUBHBIC, MACIyKTHBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa30BIBaTh MOACTBHBIC IPEJICTABICHHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB M3Y4aEMBbIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HKCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIIFHOTO IUJIAHWPOBAHUS ¥ TIPOBEICHHS YUYEHUYECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOaTh 32 XOJIOM IPOLECCca, CaMOCTOSITEILHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOJAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOM MCCIEeI0BAaTEIbCKOM M MPOEKTHON JesTeNbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOTO COJEepXKaHUs, CHOpaBOYHble TMocoOusi, pecypcel HMHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
uHpopmanuy, He0OXOAUMOM JJISl BBIMIOJIHEHHS YUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHUE);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((U3MYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOIl TEMBI B X0/I€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBATh UACH, (GOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTENLHO BBITIOJHEHUS
MPEAJIOAKEHHOM 3a/1a4H;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMX COBMECTHO CO CBCEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTH‘{CCKOﬁ pa6OTBI 10 HMCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
pcam3anun y‘IC6HOI‘ O IIPOCKTaA, U (bOpMyJ'IHpOBaTB BBIBOJIBI TI0 pPE3YJIbTaTaM HpOBe,Z[éHHLIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIMHI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC yqeﬁnble aelcTBHUA:

CaMOCTOSITENIBHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEIIbHYIO JIEATEIbHOCTD,
ompenenss €€ Ienu W 3aJa4d, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUIaraeMblii AJITOPUTM JICHCTBHI MPU BBIIIOJHEHUU YYEOHBIX M HCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHIA O
BELIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS NMPOrPAMMBI IO XMUMHUHU Ha Yri1yOJIEHHOM ypOBHE Ha
YpPOBHE CpeIHero ooOmiero o0pa3oBaHUs BKIIOUYAIOT CreU(PUYECKHE i1 YI4eOHOTo TMpeaMeTa
«XUMHS» Hay4yHbl€ 3HAHUS, YMEHMSI M CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpETAlMU U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUJbI ACATCIBHOCTH IO IOJTYYCHHUIO HOBOT'O 3HAHHA U IPUMCHCHHIO
3HaHUU B Pa3IMYHBIX y‘-Ie6HBIX CUTyallusaX, a TaKKC B PCAJIbHBIX XHW3HCHHBIX CUTYyaAlUAX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XMMHUH HOPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI 10
rojgaM U3y4CHUA.

10 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOSHHSI Kypca «OpraHudecKasi XUMHUSD» OTPaXKaroT:

C(OPMHUPOBAHHOCTh TMPEICTABICHUI: O MECTE€ W 3HAYCHHH OPTraHWYECKOW XHMHU B
CHCTEME €CTECTBEHHBIX HAayK U €€ poJi B 00ECTICUCHUH YCTOHYMBOTO PA3BUTHUS YEIIOBEUECTBA B
perieHur MmMpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBOM O€30MacCHOCTH, B Pa3BUTUH
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPHUalOB, HOBBIX HCTOYHUKOB JHEPTHUH, B OOECIICYCHUH
paIMOHAIBFHOTO TPUPOIOTIONH30BaHUs, B (POPMUPOBAHUH MHUPOBO33PEHUS U OOLICH KyJIbTYPHI
YeIoBeKa, a TaKXKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM Ccpejie;

BJIQJICHUEC CHUCTEMON XUMHYECKUX 3HAHWUH, KOTOpas BKIOYACT: OCHOBOIOJATAIOIINE
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SAPO M IJIEKTpOHHAs 00osoYka aroma, S-, p-, d-
aTOMHBIC OPOHMTAJM, OCHOBHOEC M BO30YXIEHHOE COCTOSIHMS aToma, TMOPUAN3AIUS aTOMHBIX
opOuTaneld, HMOH, MOJICKYJia, BaJCHTHOCTb, J3JICKTPOOTPHUIATEIBHOCTh, CTEIECHb OKHCICHHS,
XUMUYECKash CBs3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBIH O0O0BEM, YIIIEPOIHBIN CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paauKal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIC, COKpaIIEHHbBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpHas W MPOCTPAHCTBEHHas (TeoMeTpUYecKas, ONTHYECKas),
M30MEpbI, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YIJICBOJIOPOJbI, KUCIOPOJ- M a30TCOICpIKAIIUC
OpraHMYECKUEe COCTUHEHHs, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanyeckuit 3akoH J[. V. MenneneeBa, Teopusi CTPOCHHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHUS U TPEBpAIICHHs DHEPrUM TPH XUMHUYECKUX PEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMUHU, MHUPOBO33PEHUECKHE 3HAHUS, JIeKAllMe B OCHOBE MOHHUMAaHHSI
MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHHIA, TMPEACTaBICHUS O MeEXaHU3Max
XUMHYECKUX pEaKIui, TEepMOAWHAMUYECKHMX ¢ KHHETUYECKHMX 3aKOHOMEPHOCTAX HX
MPOTEKAaHUsS, O B3aMMHOM BIHUSHHH aTOMOB U TPYII aTOMOB B MOJIEKyJlax (MHIYKTHUBHBIA H
Me3oMepHbId dQdexTrl, opueHTanTsl | u |l pona); dakronormdeckue cBeneHUS O CBONCTBAX,



COCTaBe, MOJYYeHUU M 0€30TIaCHOM MCIOJIb30BAHUH BRXKHEHIIINX OPraHNYECKUX BEUIECTB B OBITY
U IPaKTUYECKOM JEATEIbHOCTH YEJNOBEKa, OOLIMX HAYYHbIX MPUHLIMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, epepadOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepHbIC MTPU3HAKU MMOHITUHN, YCTAHABINBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE TIOHSITHS [IPU ONIMCAHUM COCTaBa, CTPOECHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHYECKYIO CUMBOJIMKY JUISI COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUYECKHUX BEIECTB;

COCTaBJIAITh ypPaBHEHMS] XUMHUYECKMX pEakuid U pacKpelBaTb HX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEJICTBOM COCTABJIEHUS  AJIEKTPOHHOTO
OaaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJd OpraHMYeCKUX BEIIEeCTB Ul WJUIIOCTpAlMM  HX
XMMHUYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAaHHOCTh YMEHUI: yCTaHABINBATh MPUHAAJIEKHOCTh U3YUEHHBIX OpPraHU4YeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpynie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs o0 cucremarmdeckoid HoMeHkarype (IUPAC) u mpuBoAnTh TpUBHAIFHBIC Ha3BaAHMSI
JUIS  OTAETbHBIX TPEJCTaBUTENIe OpPraHUYeCKUX BELIECTB (ITWJIEH, AaleTW/IeH, TOIyol,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaeru, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAas, MajJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPOTIPEH, CTUPOJI U IPYTHE);

cOpMUPOBAHHOCTh YMEHHS OMNPEAEATh BHUJ XUMHYECKOW CBSI3M B OPraHUYECKUX
COoeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYEeCKHX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOECHHS;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AIbJAETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMUHOKHCIIOT, OEJIKOB, YIJIeBOJOB (MOHO-, M- U MOJIHCAXapuIo0B),
WJUTFOCTPUPOBATh T'€HETHUYECKYIO) CBSI3b MEXKJIYy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIUX
XUMHYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMUPOBAHHOCTh YMEHHUSI TMOATBEPXkJAaTh Ha KOHKPETHBIX MpPUMeEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYeCKUX COCAMHEHHUN OT KpaTHOCTU U THUIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTh, TMPUPOAHBIA ra3, yroiyp), CrocoObl ero mnepepaboTKH M IMPaKTHYECKOe NpUMEHEHHE
MPOIYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUN O ECTeCTBEHHO-HAyYHBIX METOJaxX
MO3HaHUA — HAOJIOJEHUM, H3MEPEHHH, MOJICIUPOBAHUY, OSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) U YMEHUS IPUMEHSTH 9TU 3HAHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIC OMNEPAMHU  MBICIUTEIHHOM
NEeATeNbHOCTH — aHalM3 U CHHTE3, CpaBHEHHE, O000OIIeHHEe, CHUCTEMaTHU3alllio, BBISBJICHUE
MPUYMHHO-CJIEJICTBEHHBIX CBSI3€U — JJI U3yYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEaKLUii;



c(OPMHUPOBAHHOCTh YMEHUH: BBISBIISATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C TIOHATUSMU U
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIBHOIO CAMHCTBA MHpPA, UCIIOJIB30BAThb CUCTCMHBIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I 00bsACHEHUS U IMPOTHO3UPOBAHUA SIBJIGHHP'I, UMCHOIINUX €CTECCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XaPAKTEPU3YIOIIUX BEUIECTBA C KOJMYECTBEHHON CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHAYECKOU (I)OpMy.IILI BEIIECTBA IO U3BCCTHBIM MACCOBBIM OOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hopMUPOBAaHHOCTh YMEHHUI: MPOTHO3UPOBATh, aHATU3UPOBATH W OLIEHUBATH C TO3UIUHN
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JEATEIHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUH MTPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hopMUPOBAaHHOCTh YMEHMM: CaMOCTOSITENIbHO IJIAHUPOBATh U TMPOBOJUTH XUMHUYECKHI
OKCIICPUMCHT (nonyquI/Ie N U3YyUYCHUC CBOMWCTB OpPraHu4e€CKuX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJad II0 Ppacllo3HAaBaHHUIO OPraHUYCCKUX BeHleCTB) C
coOnroieHreM TMpaBuil  0e30MacHOTO  OOpalieHuss C BelmecTBaMHM M JabopaTOPHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIbTAThI DKCIICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coO01aTh TMpaBUJIa DKOJIOTHYECKH IIEJIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYAOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUpPOIHON cpensl u
JNOCTHXEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO ACWCTBHUS HAa JKUBBIE OPraHU3MbI OMpEeIEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbich nokazatens [T1K;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TIOJIb3a;

cOpMUPOBAHHOCTh YMEHMIA: OCYIIECTBISATH IICJICHAINIPABICHHBIN MOUCK XUMHYECKOU
uHpopMalUKd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-HAy4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uH(popmalrio, rnepepadarpiBaTh €€ U UCIMOJB30BaTh B COOTBETCTBUU C MOCTABICHHON y4yeOHOM
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HEOpraHuyecKas XUMH)
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y MO3HABA€MOCTH SBJIEHUU TPUPOJIBI, O MECT€ U 3HAUCHUM XMMHUU B CHUCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHSA, B PELICHUU MPOOJIEM 3KOJIOTHYECKOH,
SHEPreTHYeCKOd W THUIIeBONW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  DHEPruM, B  OOECHNEYEeHHWH  PAIMOHATBHOTO
MIPUPOIOTONIBE30BaHNUSA, B (GOPMUPOBAHUH MUPOBO33PEHUS U 00IIIEH KyIbTyphl UeJIOBEKa, a TAKKE
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPHUPOTHON CPEIE;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOTIbI, SJIEKTPOHHAs 000JI0UKa aToMa, S-



, p-, d-atomHbBIe OpOWTaNM, OCHOBHOE M BO30YXKAEHHOEC COCTOSHHS aTOMa, THOpHIM3arlvs
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKHCJICHUsI, XUMHUYECKas CBA3b (KOBAJIGHTHAs, WOHHAs, MeTauIMuecKas, BOJOpPOIHAs),
KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKash PEaKLus, PacTBOP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOU IP(PEKT XUMUIECKON pEaKIH, CKOPOCTh XUMHUECKOM
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsl DIEKTPOJUTUYECKOU
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPAHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIME B OCHOBE MOHUMAHMUS MPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC MPEACTABICHHUS O CTPOCHUU BENIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJSIDHOM H  HAJMOJIEKYJSPHOM YpPOBHSAX; NPEACTABICHHS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, paCTBOpax MW  JAUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJYyYCHUH U 0€30TIaCHOM HCITOJIH30BAHUN
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJOBEKa,
00INX HAYYHBIX MMPUHIIATIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS MPHU OMUCAHUM HEOPraHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHaIbHbIE HA3BaHUS OT/ACIBHBIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHUS OTIPEIEIATh BAJICHTHOCTh U CTEIIEHb OKHCIICHUSI XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHIA
XUMHUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCU(PHUIIUPOBATh: HEOPraHWYECKHE BEIIECTBA IO HUX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JMYHBIM MPU3HAKAM (YHUCITYy M COCTaBY pearupyromiux
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakluu, H3MEHEHUIO CTENEHEH OKHUCIICHUS OJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTopa U JPYTHe); CaMOCTOSATENbHO BBIOMPATh OCHOBAHHS H
KpUTEpUH JUI KJIacCU(UKALUN N3YUYaeMbIX BEIIECTB U XMMHUECKUX PEaKIUit;

chOpMUPOBAHHOCTh YMEHHSI PacKpbhIBaThb CMBICI Mepuoaudeckoro 3akona JI. W.
MenpeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh AIIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBoro—4yerséproro nepuonos Ilepuonnueckoir cucremsr JI.W.
MeHnneneeBa, UCIOJb3Yys MOHATUS «IHEPIETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE NOLYPOBHUY,
«S-, p-, d-aroMHBIE OpOUTAIM», «OCHOBHOE M BO30OYKIEHHOE HSHEPrETHYECKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHMH 10 niepuoaaM U rpynnaM llepuonnueckoi cucremst . . Menzaeneesa, BaJeHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IIEKTPOHHBIX 000JIOUEK;



C(OPMHUPOBAHHOCTh yYMEHHH: XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIUTEIHFHO-BOCCTAHOBHTEIBHBIX
peakuuii MoCpeICTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca 3THUX PEAKIMM; peakluil HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHWH; peakuuit
TUAPOJIN3A; PEAKIMM KOMILIEKCOOOpa3oBaHMsl (Ha NpUMEpPE T'HIPOKCOKOMILJIEKCOB LIMHKA U
AIIFOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HM3MEHEHUS CKOPOCTH
XMMHMUYECKON pEeakiMy B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKE XapaKTep CMEIIECHUS
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKAllhe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYeHUs] CEpHOM KHCJIOThl, aMMHakKa, OOlIMe HaydyHble MPUHIMIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1IEJIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHMYeCKHX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAOMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHNE, OKCIEPUMEHT (pealbHbli U
MBICJIEHHBIH), UCHOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMs MPUMEHSTh 3TH 3HAHUS NpU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJE, MPAKTUYECKOMN EATEIbHOCTH YEJIOBEKA U B IO BCEHEBHOMN KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISATh B3aUMOCBSA3b XUMHUECKUX 3HAHUN C MOHITHSIMHU U
MPE/ICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uig Oojiee OCO3HAHHOIO
ITOHUMAaHHS MaTEPUAIIBHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS ITPOBOJUTH PACUEThI: C UCTIOJIb30BAaHUEM MOHATUH «MaccoBast
JI0JIsl BEIIECTBA B PAacCTBOPE» U «MOJIIpHAsl KOHIIGHTPAIIMs»; Macchl BEIIecTBa WM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe WM 00BEMY OJJTHOTO M3 YUYACTBYIOIIMX B PEAKIMU
BEIECTB; TEIJIOBOrO 3(PpeKTa peakiuu; 3HaUeHUs BOJOPOJHOTO MOKa3aTessl pacCTBOPOB KUCIOT
U 1Iesiouyeld ¢ M3BECTHOM CTENEHbIO NUCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
MPOAYKTa PEaKLMM, €CIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J0Jeil pacTBOPEHHOTO BEIIECTBAa WM JAaHO B H30BITKE (MMEET MPHUMECH); JIOJH
BBIXOJIa MPOJIyKTa PeaKuu; 00bEMHBIX OTHOILICHUH ra30B;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB C OMOUIBIO UHIUKATOPOB,
W3Y4YEeHHUE BIUSHUSA pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOW pEaKINH, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
6e30macHoOro oOpalleHHs C BelecTBaMU U JJTabOpaTOpHBIM 000pyIOBaHHEM, (HOPMYIHPOBATH
LeJb UCCIENOBaHMS, TMPEACTaBIATh B pa3IMyHONM (opMe pe3yabTaTbl SKCHEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHI: cOOII01aTh MpaBUia MOJIb30BAHUS XUMUYECKOH MOCYI0H U
n1a0opaTOpHBIM 000pYAOBaHUEM, OOpAIlleHUs! C BEIIECTBAMHM B COOTBETCTBUM C MHCTPYKLIMAMU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIeco00pa3HOro
NOBEJICHUsT B OBITYy M TPYIOBOH JEATENBHOCTH B LEJISIX COXPAaHEHUs CBOErO 370POBbBS,
OKpYXKalollled IPUPOJHOM Cpeabl U JOCTHKEHHUS €€ YCTOMYMBOIO pas3BUTHUS, OCO3HABaTh



OIIACHOCTh TOKCHYECKOIO JCHCTBHS HA >KUBBIC OPraHU3Mbl OIPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci okazaresns [IJIK;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(pOpMalUK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas M y4eOHO-HAy4dHasl JUTEepaTypa, CpelcTBa
MaccoBoi uH(popmarnuu, MuTEpHET M Jpyrue), KpPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaInIo, mepepadaTeiBaTh €€ W HCIIOJIH30BATh B COOTBETCTBUU C TOCTABICHHOW y4eOHOU
3a/1a4uen.
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
i CTI_;IaoeHHe atoma. [lepuoanueckuii 3akoH ] Butorexa LOK
. u [lepuoanueckast cucteMa XUMHUYECKUX https://m.edsoo.ru/2dd57£24
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasne 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
AMITECIIE pedKitin https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
CMETALIbL https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTaLet https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
31 Metoabl 1I03HAHUS B XUMUH. XUMHA U 9 bu6mmoreka [JOK
' KU3HD https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO 4acoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoubnsbie | IlpakTnueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoTbI padoTsI
[Ipeamer u 3HaueHue
. Opza‘z“:e":"“e":M““’ . Bubmorexa [IOK
id TaBJICHNA
pel https://m.edso00.ru/3686e6f5
MHOT000pa3uu
OPraHNYeCKUX COCTMHEHUN
DIIEKTPOHHOE CTPOEHUE
aroma epoza (OCHOBHOE
, 23?; yr_g pog Cgc Z‘ B ) " . Bubmorexa LIOK
B HH TOSIHUSA).
YA https://m.edsoo.ru/Oce6fd4c
BanenTHrle BO3MOXKHOCTH
aToma yriepojia
XUMHYECKasI CBI3b B
e eIuHE .
. 1(\)/[[);"3HI/I‘I CKUX 600 TTMHEHUIX . BuGmorexa LIOK
XaHU3MBI 00pa30BaHUA
N p https://m.edsoo.ru/8d39f5c8
KOBAJIEHTHOM CBSI3H,
crocoObI pa3pbiBa CBA3CH
T
4 oe:f;;qzzi?;l{f:e WHEHUN 1 bubmotera [JOK
p g https://m.edso0.ru/9e595ch8
A. M. byrnepoBa
Bunpl nzomepun:
5 ;Tli)};iT};IIO{IZ:eHHaﬂ 1 bubmmotexa [JOK
pocTp ’ https://m.edsoo.ru/b0e61661
OneKTpoHHBIE Y3PPEKTHI B
MOJIEKYJIaX OPTaHUYECKUX



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

COEIMHEHUN

IIpencrasnenue o
KJTacCU(UKAIIUU U

bu6mmoreka [{OK

0 ::;;T:}TKZT;I;ZC;?:[U PAC) https://m.edsoo.ru/c212dd21
OPraHUYECKUX BEIIECTB
Knaccudukanus peakiuii B bubnuotexa [JOK

7 N
OpraHUYeCKO XUMUH https://m.edsoo.ru/ba5706aa

8 Cucremaruzanus u bubnuorexa [JOK
0000I11IeH1E 3HAHUT TT0 TeME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUI
psn, obmas hopmyna,

9 HOMEHKJIaTypa U U30Mepus, bubnuoreka [JOK
3IIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI

10 DOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
CBOWMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxzaeHnue ankaHoB B

1 npupojie. CriocoOb1 bubnuoreka [JOK
MOJIyYEHHUS U IIPUMEHEHHUE https://m.edsoo.ru/259b0a5b
AJIKaHOB
[uknoankaHsl: 00Imas
¢dbopmMyna, HOMEHKIIATypa U

12 H30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK

CTPOCHHUS U XUMHUYECKHX
CBOMCTB, CITOCOOBI
MOJIyYCHHUS Y TIPUMCHEHUE

https://m.eds00.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

Pemenne pacy€THbIX 3a1a4
Ha OIIpeCIeHUE
MOJIEKYJISIPHOH (POpMYIIBI
OPraHUYECKOI0 BEILECTBA 110

bu6mmoreka [IOK

13 MAcCCOBBIM JIOJISIM aTOMOB https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOIAIIUX B €T0
coctaB. Cucremaruszamnus u
0000111eHIE 3HAHUM 10 TEME
AJKEHBI: TOMOJIOTHYECKUI
psn, obmas hopmyna,
HOMEHKJIaTypa, SIEKTPOHHOE

14 u npOCTpaH}(’:I")rBeHHoe ’ Bubnuorexa LIOK

https://m.edsoo.ru/273b0ale

CTPOCHHE MOJIEKYIL.
CtpyKkTypHasi ¥ HUC-TPAHC-
M30MepHs aJIKCHOB
OuznyecKkue U XUMHUYECKHe

15 cBolicTBa ankeHoB. [IpaBuio bubamorexa LOK

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

MapkoBHHKOBA

16 CriocoObl MoTy4eHHS U bubnuoreka [JOK
[IPUMEHEHHE AJTKEHOB https://m.edso0.ru/665dc058
[IpakTuueckas padorta Ne 1

17 no teme "l[lomyuenue bubnuorexa [IOK
STUJICHA U U3YYEHHE €T https://m.edsoo.ru/0941eed8
CBOMCTB"
Pemenune pacu€raeix 3am1au

18 Ha OIIpeleIeHue bubnuoreka [IOK
MOJIEKYJISIpHOH GopMyIIBI https://m.edsoo.ru/e9ea9921
OpPraHMYECKOIO BEIECTBA

19 AJKaJMeHbl: CONPSLKEHHbIE, bubnmoreka [JOK



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
https://m.edsoo.ru/e9ea9921

M30JIMPOBAHHEIC,
KyMYJIUPOBAHHBIE.
Oco0GeHHOCTH AIIEKTPOHHOTO

https://m.eds00.ru/04298c0a

CTpOCHUS
20 XHUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
CONPSDKEHHBIX JTUCHOB https://m.edsoo.ru/e561253d
21 CriocoObl MoTy4eHus U bubnuotexa [JOK
MPUMEHEHUE AJIKaINCHOB https://m.edsoo0.ru/1aa81660
AJKUHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,
HOMEHKJIAaTypa, JJIEKTPOHHOE bubnuoreka [JOK
22
U TIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJIEKYII,
(bu3uvecKue CBOMCTBA
23 XuMHYECKHE CBOMCTBA bu6moreka [IOK
ATKMHOB https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peakny Ha bu6moreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da
CriocoObl MoTy4eHHS U bubnuoreka [JOK
25
[IPUMEHEHHE AIKMHOB https://m.edsoo.ru/a6f9alea
’ Pemenue 3amay: paC‘IéTI:I o BuGmorexa LIOK
ABHEHUIO XUMHUYECKON
P https://m.edsoo.ru/5db8e526
peakuuu
CucremaTtuzanus u
27 .
0000111eHIe 3HAHUI 110 TeMe
ApEHBI: TOMOJIOTUYECKUH BuGmmorexa OK
28 psa, obmas popmyia,

HOMCHKIJIaTypa. BJ'ICKTPOHHOC

https://m.edso0.ru/a92a7094
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https://m.edsoo.ru/1aa81660
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https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
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U TIPOCTPAHCTBEHHOE
CTpOEHUE MOJICKYN OeH30J1a U
TOJIyOJIa, UX (PUINICCKUE
CBOICTBa

29

XUMHYECKHE CBOUCTBA
ApPEHOB: PEAKIIUU 3aMEIICHUS

bu6mmoreka [{OK
https://m.edsoo0.ru/a4d4alaed

30

XnMHYeCcKHe CBOMCTBA
apEeHOB: PEaAKIUU
MIPUCOCTUHEHUS, OKUCIICHHE
TOMOJIOrOB O€eH30J1a

bubmmoreka [{OK
https://m.edsoo.ru/a4d4alaed

31

Oco0EHHOCTH XUMUYECKUX
CBOWCTB CTHpPOJIA

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

32

Pemenue pacu€THbIx 3a1a4
Ha oTpezeNeHue
MOJIEKYJIIPHOU (POPMYJIBI
OpraHHYECcKOro BellecTBa

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

33

CriocoObl OTy4eHHS U
MPUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edso0.ru/6f717d09

34

I'eHeTn4eckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTJI€BOIOPOJIOB

35

Pacué€rsl o ypaBHEHUAM
XMMHMUYECKUX PEaKLUM.
Cucremartuzanus u
00o011eHne 3HaHuH 1o TeMe

36

ITpuponnsii ras. IlonmyrHeie
He(TsHbIE ra3bl

37

KameHHBI#1 yromus u

bu6mmoreka [JOK



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

MPOIYKTHI €To rnepepaboTKH

https://m.eds00.ru/69h3398b

38

Hed1pb 1 ciocoOsr eé
nepepabotku. [IpumeHeHHe
MPOIYKTOB MepepaboTKH
HepTH

bu6mmoreka [IOK
https://m.edso0.ru/21f9de78

39

T'enetnyeckas cBsA3L MCKOY
Pa3iIMYHbIMHA Ki1IaCCaMU
YIII€BOJIOPOJIOB

40

l"anorenonpons3BoHbIE
YTJI€BOI0POJIOB:
AJIEKTPOHHOE CTPOEHHUE;
peaKIfy 3aMeIIeHHUS
rajioresa

bu6moreka [IOK
https://m.edso0.ru/82h4d759

41

JeicTBue menoueit Ha
raJIOTeHIIPOU3BOIHBIC.
Bsaumonelicteue
JUTAJIOT€HAIKAHOB C
MarHueM U IIMHKOM

42

Cucremaruzanus U
000011IeHEe 3HAHUN 110
pazaeny "YrieBoaoponr"

bu6mmoreka [JOK
https://m.edso0.ru/20e89f22

43

KonTtponsHas padoTa no
teme "YriaeBoopoab"

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

44

[IpenenbHBIE OTHOATOMHBIC
CIHMPTHI: TOMOJIOTMUECKHI
psa, obmas dpopmyia,
CTPOEHHE MOJIEKYII,
n30Mepusi, HOMEHKJIATypa,
Kjaccupukanys, Gpusnyeckue

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

CBOICTBa

XUMHYECKHE CBOUCTBA

45 MpEeACIIbHBIX OJIHOATOMHBIX Bubmrotexa LIOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsI MmoJTydeHust U
46 MIPUMEHEHUE Oy;HoaTOMHLIX bubmmorexa LIOK
https://m.edso0.ru/484100000000000
CIIUPTOB
[Ipocteie aupsi:

47 HOMEHKJIaTypa U H30MEPHS, bubnuorexa [JOK
0COOEHHOCTH (PU3MUYCCKUX H https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaTroMHbIE CIIUPTHI:

48 ATUJIEHTJINKOJb U TIUILEPHUH, bubnuorexa [JOK
uX (pu3nYecKue u https://m.edsoo.ru/ee4d84aa
XUMUYECKHE CBOWCTBA
CriocoOsl mostyueHust u

49 MIPUMEHCHHE ni’;lloroaTOMme Bubnuorexa LIOK

https://m.edsoo.ru/d12e567d
CIUPTOB
@DeHOoJI: CTPOCHUE MOJIEKYJIBI
50 (bI/I3I/I‘IeCKI/II)e CBOMCTBA. o bubmmorexa LIOK
https://m.edsoo.ru/2ce72618
ToxcuunocTh Qenona

51 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
benona https://m.edsoo.ru/037ca5f9

52 Crnioco6bl nostyueHust u bubnuorexa LIOK
npUMeHeHne GpeHoa https://m.edsoo.ru/c77ddf4c
[IpakTuyeckas pabora Ne 2. BuGmiorexa 1IOK

53 Pewrenne

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edsoo.ru/fdOced09



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
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no teme "CrupTsl U GpeHossr"

Cucremarusanus 1

bubmuoreka [IOK

>4 000011IeHIE 3HAHUI 10 TEME https://m.edso0.ru/1810ch9b
AJbICTH]IBI M KETOHBI:
AIEKTPOHHOE CTPOCHUE
55 KapOOHMIILHOW TPYIIIBI; bubnuorexa [JOK
TOMOJIOTUYECKHUE PSIIb, https://m.edsoo.ru/b139beaa
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa
Anbaeruasl U KETOHBI:
56 (bnsjqeci(]ne CBOWCTBA; Bubnuorexa LIOK
’ https://m.edsoo.ru/c887425c
peaKIuy MPUCOETHHCHUS
Peaknun oxuciieHus u
57 Ka‘Ie(I:lTBeHHI)Ie peakiuu bubmorexa [IOK
https://m.edsoo.ru/a393baa9
aJIbJICTUI0B U KCTOHOB
58 CriocoOsI moTydeHust bubnuorexa [JOK
aNbIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICIIbHBIC
59 KapOOHOBBIE KHUCJIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHHS HX https://m.edsoo.ru/fecOb113
MOJIEKYJT
H3omepus 1 HOMEHKIIATypa
60 Kap6OIfOBLIX KHCJIOT nyp bubmuorexa IOK
o https://m.edso0.ru/700cc87b
(u3uYecKue CBOMCTBA
XHUMHYECKHE CBOMCTBA
61 MpeAeNIbHBIX OJIHOOCHOBHBIX bubmorexa HOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
62 Oco0OeHHOCTH CBOICTB bu6mmoreka [JOK



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9

MYPaBbUHOHN KHUCIIOTBHI.
Msoroo6pasue kapOOHOBBIX
KHUCIIOT

https://m.edsoo.ru/bb31be71

OCoOeHHOCTH CBOWCTB:
HCIIPCACIIbHBIX U
apOMaTUYECKHX KapOOHOBBIX,

bubmmoreka [{OK

63 JKAPOOHOBBIX, https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucior. IIpencraBurenn
BBICIIMX KapOOHOBBIX KHCIIOT

64 [ToHATHE O IPON3BOIHBIX bubnuoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/0d162d9d
CriocoOplI oTy4eHus U

65 MIPUMEHCHHE K};)60HOBI>IX Bubnuorexa LIOK

https://m.edsoo.ru/7c065c9d
KHCJIOT
Crnoxubie 3upsr:

66 TOMOJIOTUYECKHM psJl, oOras bu6moreka [IOK
bopmyia, H30MepHs U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bu6mmoreka [JOK
cBoiicTBa 3(hrupoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€rHbix 3amay:

M0 YPaBHEHUIO XUMHYECKOU

68 peaKkIuu, Ha OIpeiesICHHE
MOJIEKYISIpHOH (hOpMYJIbI
OpPraHMYECKOTO BEIECTBA
IIpakTuyeckas padora Ne 3. BuGmiorexa 1IOK

69 Pewrenne

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edso0.ru/486671fb



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

no teme "KapOoHoBbIe
KucnoTel. CroxxHblie pupsI”

Kupsr: ctpoenue,

bu6mmoreka [{OK

0 (1)1/1331 HICCIHE T RHMIHECIHE https://m.edsoo.ru/a19c5b98
CBOMCTBA (THAPOJIN3)
OCc0OCHHOCTH CBOMCTB
YKUPOB, COJICPIKAIINX

71 OCTI;TKI/I Hi:lngez[eIJIIILHHX bubmmorexa [IOK

https://m.edsoo.ru/b0331922

KUPHBIX KUCIIOT. JKUpHI B
TIPUPOJIC
Mpblta KaK COJIM BBICIIIHX
KapOOHOBBIX KHCIIOT, UX

72 Mopromee nericteue. IloHaThe Bu6amorexa [IOK

https://m.edso0.ru/3c566565

0 CHHTETHYECKHX MOFOIINX
cpencrBax (CMC)
I'eneTnueckas cBsI3b

73 YTJIEBOJIOPOJIOB U bu6moreka [IOK
KHCJIOPOACOAEPIKAIIIIX https://m.edso0.ru/56790c96
OpPraHMYECKUX BEILECTB

74 Pacuéthl o ypaBHEHUAM
XHUMHYCCKUX PEaKIIUH

75 CucreMaTH3anus u bu6mmoreka [JOK
0000IIEHNE 3HAHUI TI0 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTuKa

76 YIJIEBOJIOB U Kiaccuukarms bu6mmoreka [JOK
yIJIeBOJOB (MOHO-, TU- U https://m.edso0.ru/7a9693al
MOJIMCAXapH/Ibl)

77 MoHocaxapusl: pusnyeckue bubnuorexa [IOK



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1

CBOMCTBA U HaXOXXJICHUE B
pUpoae

https://m.edsoo.ru/b4bdda2d

[IpuMeHeHue rioKo3sl, €€

78 3HA4YEHUE B bu6mmoreka [{OK
KU3HEICATCIIBHOCTH https://m.edsoo.ru/5e61122d
opranm3ma
Hucaxapupl: caxapo3sa,

79 MaJIbTO3a U JIAKTO3a. bubmmoreka [{OK
Haxoxenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE TUCaXapuI0B
[Tonucaxapuasl: cTpoeHue

80 MaKpOMOJIEKYJI, pU3NYECKHE bubnuoreka [JOK
1 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMCHCHHE

81 [TonsaTHe 006 KCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIx 3a1a4
Ha OIpeeiIeHUE JI0JIH

82 BLIXO§a Ill'Ipo,HYKT: peakuu bubmiorexa LIOK

https://m.edsoo.ru/7fde47ef
OT TEOPETUYCCKH
BO3MOYHOTO
CucremaTu3anus u
83 000011IEHNE SII:IIaHI/Iﬁ 110 bubmorexa HOK
https://m.edso0.ru/08d4364c
pazuerny
KonTponsHas paboTa mo

84 TeMe bu6mmoreka [JOK

"Kucnopoacoaepxariue https://m.edso0.ru/42c6678e

OpraHUYecKue coeTuHeHus"



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e

AMMHBL: KTacCU(pHUKAINA,
CTPOEHUE MOJICKYI, 00IIas

bu6mmoreka [{OK

8 (opyxa, H3OMEpH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa 1 (PU3HUECKUe
CBOMCTBA
86 XUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
amu(paTUIECKNX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTpOCHHE aHUIINHA
87 OCO6CHHOCTI:I XUMHYECKUX ’ buoamorexa [HOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHMUJIMHA
CnocoOFbI TmoTyueHus 1
88 MpUMEHEHHE a}.]"IqI/I(l)aTI/I'-IeCKI/IX bubmmorexa LIOK
https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHCIOTHI:
HOMCHKJIATypa U U30MEpHs
89 (bmnqecxnzrllaoﬁcma. o Bubnuorexa LIOK
https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEACTABUTEHN
0-aMHHOKHCIIOT
XUMHYECKHE CBOMCTBA
aMHHOKHUCIIOT, UX
90 6I/IOJ'IOFI/I‘IGCK(;C 3HAYCHHUE Bubmuorexa LIOK
https://m.edsoo.ru/77df705a
aMHHOKHCIIOT. CHHTE3 B
TUAPOJIU3 TSN THIOB
Benku kak mpupoIHbIe
91 MOJIUMEPBHIL; (I:Tpr;liypm bubmorexa LIOK
’ https://m.edsoo0.ru/429e9899
OeIKOB
92 XHMHYECKHE CBOMCTBA bu6mmoreka [JOK

OEJIKOB

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



https://m.edsoo.ru/efa7e6ca
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https://m.edsoo.ru/d1773e80
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https://m.edsoo.ru/6237306d

AzoTcojepkaiiue

FeTEPOIUKINYSCKUE
93 coe;l)/IHHeHm. HyknenHnoBbie Bubmrotexa LIOK
https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
OHMoJoruYecKas poJib
[Ipaktuyeckas padora Ne 4.
Pemenne
94 IKCIIEPUMEHTATBHBIX 337124 bubmmorexa LHOK
https://m.edsoo.ru/8e3c02d1
o Teme "A3oTcoepkaiiue
OpraHuYecKue coeTuHeHus"
[IpakTueckas pabora Ne 5.
Pemenne
95 AKCTIEPUMEHTATBHBIX 33724 bubmmorexa LIOK
https://m.edsoo.ru/bde3fdf6
no teme "Pacno3naBanue
OPraHM4eCcKUX COeTMHEHUN"
KontpossHas padorta no
96 TEME I:ASOTCOII[)ep}KaHII/Ie bubmorexa [IOK
Y https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTMHEHUS
OCHOBHBIE TTOHITUS XUMUH
BBICOKOMOJIEKYIIPHBIX
97 COEIMHEHUN I/IyMeIT)oI[bl ux bubmotexa [JOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIUMEpHU3aIus U
MMOJIMKOHIEHCALIUS
98 IImacTtMaccel. YTunuszanus u bu6mmoreka [JOK
nepepaboTKa IIacTHKa https://m.edsoo.ru/82242e0f
DI1acToOMEphI: HATypaIbHBIHA
99 CI/IHTCTI/ILIepCKI/Ie KanyinKI/I. bubnmorexa HOK
https://m.edso0.ru/246103ec
Pe3una
100 BosnokHa: HatypanbHbIe, bu6mmoreka [JOK



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
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HCKYCCTBEHHBIE,
cunrernyeckue. I[lonumepsr
CIELMAJIbHOTO HA3HAYCHHUS

https://m.eds00.ru/5963a601

101

[Ipaktuyeckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAIBHBIX 33724
mo teMe "Pacmo3naBanue
IUIACTMACC U BOJIOKOH"

bu6mmoreka [{OK
https://m.edso0.ru/3aebd77a

102

O6061enHue n
CUCTeMaTH3aIHs U3y4YeHHOTO
Marepuana o Teme
"BBICOKOMOTNIEKYIISIpHBIE
coequueHus"

bu6mmoreka [IOK
https://m.edsoo0.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 Atom. CocTaB aTOMHBIX S7Ep. 1 bubnuorexa [JOK
Xumuueckuit ajeMent. M30Tors! https://m.edsoo.ru/59c112ee
9 CtpoeHnue AIIeKTPOHHBIX 000JI0UeK 1 bubnuorexa [JOK
aTOMOB, KBAHTOBEIE YKCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 3neKTpoOHOB MO 1 bubmuorexa [JOK
aTOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
5| arowos nemermon s onommon 1 biorera LIOK
i} https://m.edso0.ru/8149e846
BO30YXJIEHHOM COCTOSTHUU
6 DNEeKTpOHHBIE KOH(PUTYpaITUU HOHOB. 1 bubnuorexka [JOK
DJIEKTPOOTPHUIIATETLHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[lepuoauueckas cucrema
7 XI/II\]ZI/I‘I:CKI/IX snementoB Jl. U. 1 Bubmmorexa LIOK
. https://m.edso0.ru/16957c01
MenpeneeBa, CBSI3b C COBPEMEHHOM
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHUYECKHX DJIEMEHTOB U
8 00pa3yeMbIX MU MPOCTHIX U 1 Bubmiorexa LIOK
https://m.edsoo0.ru/f8468927
CJIOHBIX BEIIECTB IO TPYIIaM U
nepuoam
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Cucremarusanus u 00001eHue

bubmuoreka [JOK

o 3HAHMI 110 TeMe https://m.edsoo.ru/8fad2942
Bunnl xuMuueckou CBA3U.
MexaHu3Mbl 00pa30BaHUs
10 KOBaJICHTHOU cfsmn. Bomoponnas Bubmuotexa LIOK
https://m.edsoo.ru/5a8072af
CBsA3b. MeXXMOJIEKYIISIpHBIC
B3aUMOJICHCTBUS
BaneHTHOCTh U BaJIeHTHBIE
BO3MOKHOCTH aTOMOB. CBsI3b bubnuorexa [JOK
11 .
AIIEKTPOHHOU CTPYKTYPBI MOJIEKYII C https://m.edsoo.ru/3d2ca093
WX TEOMETPUIECKUM CTPOCHHEM
IIpeacraBneHust 0 KOMIIEKCHBIX
12 cope;IHeHHs[x: COCTaB U bubmorexa OK
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BeniectBa MOJIEKyJISIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubmuorexa [JOK
KPUCTAUTHIECKUX PEIICTOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
IlonsaTue o qUCIIEPCHBIX CUCTEMAX.
14 HpeﬂCTaBHeI[HI/Ie OpKOJ'IJ'IOI/II[HI)IX bubmorexa [JOK
https://m.edsoo.ru/da2c70e4
pacTBopax
HcTuHHBIC pacTBOPHI: HACKIIICHHBIC
15 u HeHaCLHul;HHbIeppaCTBopI/IIIIIVIOCTL. bubmmorexa LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatel
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnunoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
17 Pemienue 3a1a4 ¢ HCOOJIb30BaHUEM bu6mmoreka [JOK

MHOHSITHH "MaccoBas JOJI

https://m.edsoo.ru/785e0ab4
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pacTBOpPEHHOTO BemecTna",
"MoJIsipHasi KOHIEHTpaus"

Krnaccudukarus 1 HOMEHKIIATypa bubnuorexa [JOK
18
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HaHUI 1O TeMe https://m.edsoo.ru/8d2c6a3a
KonTtponsHas pabora no temam
"Crpoenue atoma. [leproauueckuii
20 3aKkoH U [lepuonnyeckas cucrema bubnuoreka [JOK
XUMHYeCKuX 3aementoB J1. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BenecTna.
Mmuoroo6pa3ue BemiecTs"
Knaccudukanus xumMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH bubmuorexa [JOK
21
COXpaHCHHS MaCChI BEIIIECTB; 3aKOH https://m.edso0.ru/6335cdd?2
COXPaHEHHUS U MPEBPAICHUS SHEPTUU
MIPU XUMUYECKHUX PEaKIHIX
TenoBbie 3¢ heKTh XUMUUECKUX
22 peaKIuii. Te(i(lzongH%CKHe bubmmorexa LIOK
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus o ypaBHEHUSIM
23 XAMHYECKUX peal}fmﬁ u bubmmorexa [IOK
https://m.edso0.ru/87b13954
TEPMOXHUMHYECKUM yPaBHEHUSIM
CKOpOCTh XMMHMUYECKOM peaklnu, e€
24 3aBUCHUMOCTD OT Pa3IMYHBIX
(dakropoB. Katanus u kaTanmu3atopbl
25 I'oMoreHHbI€ U reTeporeHHbIe



https://m.edsoo.ru/bf9e108d
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peaknuu

[Ipaktuyeckas padora Ne 1 mo reme

26 "Bnusinue pasnuyuHbIX GAKTOPOB Ha bubmotexa LIOK
. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEAKIIUU
97 OO6paTumbie 1 HEOOpAaTUMBIE bubnuorexa [JOK
peaknuu. XMMHYECKOE PaBHOBECHE https://m.edso0.ru/30952f9b
[IpaxTnueckas padota Ne 2 o Teme
28 "BnusiHue pa3nuyHbIX PaKTOpOB HA bubnuorexa [JOK
MOJIOKEHHE XUMUIECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHs"
DNEKTPOTUTHICCKAST TUCCOITHAITHS.
29 CI/IJ'IBHI::IG U cralbie BECKTp:JII/I;ILI. bubmmorexa LIOK
https://m.edsoo.ru/5f766bdf
CreneHp nuccoManuu
HNonnoe npounsseaenue Boasl. Cpena
30 BOJIHBIX p:CTBOpr. Boao;flonmjﬁ ’ bubmorexa [IOK
https://m.edsoo0.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakmun,
31 Hp(I)[feKa}omHe B paCTngax bubmmorexa LIOK
https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
IIpaxktnueckas padora Ne 3 mo Teme
32 ")I()I/IMI/IIIeCKHe ;)eaKI_II/II/I B pacTBOpax bubmmorexa LIOK
" https://m.edsoo.ru/2e3daeb0
ANIEKTPOJIUTOB
OKHUCAUTENEHO-BOCCTAHOBUTEIHHBIC
33 peaknuu. BaxHenme OKuCIuTenu u bubmorexa [JOK
https://m.edso0.ru/56226060
BOCCTaHOBUTEIH
34 MeTo1 3eKTPOHHOTO (3JIEKTOHHO- bu6mmoreka [JOK
HMOHHOT0) OanmaHca https://m.edsoo.ru/fb691387
35 DNEKTPOIN3 PaCTBOPOB U PACILIABOB bubnuoreka [IOK



https://m.edsoo.ru/1faca1d1
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BEIICCTB https://m.edsoo0.ru/93fb97d2

36 Pemenue 3a1a4 pa3InaHbIX TUIIOB bubmnorexa LIOK

https://m.edsoo.ru/5a859d16

37 Pemenue 3a1a4 pa3InyHBIX TUIIOB Bubnuotexa LIOK

https://m.edsoo.ru/5afa265d
CucreMaru3anus 1 0000IIeHNE
38 3HAHUH 10 Tellxlqe "XI/IMI/IIIIGI:)KI/IG butmmorexa HOK
| https://m.edsoo.ru/c161eb85
peaxiuu

39 KonTponsnas pabora o teme bubnuorexa [JOK
"XuMudeckue peakiuu'" https://m.edsoo.ru/a8a0a930
ITonoxeHre HEMETaJJIOB B
[Iepuoaunueckoil cucreme

40 XUMHUYECKUX AemeHToB /l. 1. bubmuorexa [JOK
MeHneneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux atomMoB. Ou3ndeckue
CBOMCTBA HEMETAIJIOB
Annmotponus HeMeTaioB (Ha

41 anMeie KHCIIOpOJia Cepbl( docdopa bubmmorexa LIOK

’ ’ https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopon: nosnydaenue, puznueckue u bubnmuoreka [JOK
XHUMHYECKHE CBOMCTBA. [MapuIpl https://m.edso0.ru/0aa8f613
["anoreHsbl: HAXOXKICHHUE B IIPUPOIC

43 CHoco0bI nonyqufm (1)H3Hqic}f<nﬂe I:I Bubmiorexa LIOK

- https://m.edsoo.ru/4e223795
XUMHYECKHE CBOHCTBA
I'anorenopogopoapl. BaxkHeine
44 Kncnoponcoiegmimne COEJIMHEHUS Bubmorexa LIOK
https://m.edsoo0.ru/6b3255e6
raJoreHOB
45 JlabopaTopHbIE U IPOMBIIIIICHHBIE bu6mmoreka [JOK
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CIIOCOOBI TIOYYCHHSI TaJIOTCHOB.
[IprumeHeHne rajJloreHoB U UxX
COEIMHEHU I

https://m.edsoo.ru/6971acasd

[Ipaktudeckas padora Ne 4. Pemenue

bubmmoreka [{OK

46
iKCHepI/IMeiITaJII)HI)IX 3a1a4 10 TeMe https://m.edsoo.ru/8b26fecd
T"ajorensr
Kucnopon: naboparopusie u
g | s e
i ’ . https://m.edsoo.ru/c8abc36a
XUMHYECKHe cBoiicTBa. O30H.
[IpumeHeHne KucIoOpoaa U 030Ha
bu6moreka [IOK
48 O
KCHIBL 1 TIEPOKCHIbT https://m.edsoo.ru/5¢8816a0
49 Pemrenue 3amay pa3InuHbIX THIIOB bubmorexa [IOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa:
50 | onocoss nomysems, duartieaie 1 BuGmworera LIOK
v L https://m.edsoo.ru/46afael6
XAMHYECKHE CBOIICTBA
bu6mmoreka [JOK
51 C
CPOBOZIOPOL, CYIL(puIp! https://m.edsoo.ru/7c¢875999
K
52 | copm, Oeobmmiocm cnoficrs ceprofi BuGorera LIOK
ppL. p https://m.edsoo.ru/8cfa2548
KHACJIOTHI
I1 3] Ne5.P
53 | oxemepuenTamn: sage 0 Tewe buGiuorera LIOK
N prve f,l https://m.edsoo.ru/Oafb05e4
Cepa u e€ coenuHeHUs
54 A30T: HaX0X/I€HUE B IIPUPOJIE, bubnuoreka [IOK

CITOCOOBI MOJIy4CHUA, (I)I/I?»I/IIICCKI/IC 151

https://m.edsoo.ru/badd2255
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XHMHYECKHE CBOKMCTBA. AMMUAK,
HUTPHJIBI

Kucnopoconepxanme coequHEHNS

bubmmoreka [{OK

> asoTe. 9CO6GHHOCTH crouete https://m.edsoo.ru/e2965afe
A30THOW KHUCIIOTHI

56 [Ipumenenue a3ora u ero bubnuorexa [JOK
COeMHEHUH. A30THBIC yI00OpEHNUS https://m.edsoo.ru/129f5059
®docdop: HaAXOKACHHUE B IPUPOJIE,

57 crocoObl MONTyueHus, PU3nIecKue u bubnuoreka [JOK
Xumuueckue cBorictea. Dochuant u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunasl dpocdopa,

58 (bOC(i))(I)pC((i))lIel()bXZIHI/Ie kuciotel. Comu Bubnuorexa LIOK

. https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI
[Ipumenenne gpocdopa u ero
59 copezmHeHHﬁ. ((Ib;OC((ii))Ol;)HBIe bubmmorexa LIOK
https://m.edsoo.ru/a218070a
yaoOpeHust
[Ipaktuueckas padota Ne 6. Permenue
60 3KI():HepHMeHTanI;HLIX 3a/1a4 10 TeMe bubmmorexa LIOK
https://m.edsoo.ru/8175ac3f
"AzoT 1 pocdop u ux coequHeHUA"
Yrnepoa: HaXoKIeHUE B PUPOJIE,

61 AJUIOTPOIHBIE MOIU(DUKAIUH; bubnunoreka [JOK
(bu3nyecKre U XUMHUECKUE https://m.edsoo.ru/1eb19f9e
CBOWCTBA, MPUMCHEHHE
Oxkcup yraepoga(ll), oxcn

62 yrnepz([)z}[];(l\llj) I;F(OJ'I)LHa}I KECJ'IOTa " Bubnnorexa HOK

. ’ https://m.edsoo.ru/dba58adf
e€ comu

63 Peurenue 3agau pa3auyHbIX TUIOB bu6mmoreka [JOK
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https://m.eds00.ru/6029b609

KpemHuii: HaxoKI€HUE B PUPOJIE,

64 CocoOBI OTYYEHUs, PUIUIECKUE U Brbmiorexa LIOK
MIIECKIE CBOfiCTRA https://m.edsoo.ru/143558ab
65 Oxkcun kpemuus(1V), kpemaueBas bubnuorexa [JOK
KHMCJIOTa, CHIIMKATEI https://m.edsoo0.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €T0 bubnuorexa [JOK
66 coequuennii. CTekio, ero https://m.edso0.ru/393cdac0
MOJIy4eHHE, BH]IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3InyHBIX THITOB Bubnuorexa LIOK
https://m.edsoo.ru/b624{801
68 CucreMmaruzamus 1 00o0I1eHne bu6moreka [IOK
3HaHui mo teme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTtponsHas paboTa o Teme bubmuorexa [JOK
"HemeTamisr" https://m.edso0.ru/d0484c76
70 AHaln3 pe3yabTaToB KOHTPOJIBHOM bubmuorexa [JOK
paboTHI, KOPPEKIUS OIIHOOK https://m.edsoo.ru/2b7e9510
[TonoxeHne MeTaioB B
[Tepuoanueckoii cucreme
71 XHMHYECKHX JIEMEHTOB. bu6mmoreka [JOK
OCOOCHHOCTH CTPOCHUS https://m.edso0.ru/9839c16¢
ANIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB
OO6mue GpuznuecKre CBOMCTBA
72 Me:lannoq};. IIpumeHeHne MeTaIoB B bubmorexa HOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetaioB. Kopposust bubnunoreka [JOK

MCTaJlJIOB

https://m.edsoo.ru/42h872e3
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bubmuoreka [JOK

74 Pemenue 3ana4 pa3anyHbpIX TUIIOB https://m.edso0o.ru/e3de37b6
ONEKTPOXUMHUYECCKHH Ps
75 Hanpaieﬂnﬁ MeTaJIJIOI}:. I(I)6ume bubmmorexa LIOK
https://m.edsoo.ru/94eb377a
CIIOCOOBI TIOJYYCHHSI METAJUIOB
OO61as XxapakTepuCTUKa METAILIIOB
|A-rpynnel [lepuonnyeckoit
CHCTEMbI XUMHUYECKHUX JIEMECHTOB.
76 Hatpuii u kanuii: nonyuenue, Brbmiorexa LIOK
https://m.edsoo.ru/e12c26b3
(bM3UYEeCKre U XUMHUYECKUE
CBOMCTBA, TPUMEHEHHNE MTPOCTHIX
BEIIECTB U UX COCTMHEHUH
OO6mras xapakTepuCTUKa METAILJIOB
IHA-rpynmsr [Tepuoandeckoit
CHUCTEMbI XUMHUYCCKHX JICMCHTOB.
77 Marnuii 1 Kanbluii: MoTydeHue Bubnuorexa LIOK
’ https://m.edsoo.ru/7c3e49c0
(bU3UYEeCKre U XUMUYCCKHE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX
BCIICCTB M MX COCIUHCHUI
JKEcTKOCTE BOIBI M CIIOCOOEI €8 bu6mmoreka [JOK
78
yCTpaHEHUS https://m.edsoo.ru/c74bfae9
AnmroMuHuMiL: olrydeHue, GU3NIECKue
79 U XUMHYECKHE CB}(f)qﬁCTBz; ! Bubmmorexa LIOK
’ https://m.edso0.ru/0e79b266
MIPUMEHCHHE
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUIPOKCHUIA ATTFOMUHHS, bu6mmoreka [JOK
TUAPOKCOKOMILIIEKCHI aTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHECHHE
81 Pemenue 3a1au pa3nuyHbIX TUIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
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[Ipaktudeckas padora Ne 7. Pemenue

bubmuoreka [JOK

82 3KCHGPHMGHTMBHHX St HONT eMe https://m.edsoo.ru/27a4af43
MerTasuibl TJIABHBIX TTOATPYIII
OO61rast XxapakTepuCTUKa METAILIIOB
83 no6ounbIx noarpymi (b-rpymm) bubnuorexa [JOK
[Mepuoauueckoit cucTemMbl https://m.edso0.ru/610d7431
XUMHYECKHX DJICMEHTOB
dusznyeckne U XUMHUICCKHE CBOMCTBA
84 XpoMa ¥ €ro COSIMHEHUH, HX bubmmorexa [JOK
https://m.edsoo.ru/9911bef3
MIPUMCHCHHE
Baxxueitmue coeJuHEHHS Maprafiia.
85 [Tepmanranat Kaim ero o bubamorexa LOK
> https://m.edso0.ru/039d69c8
OKHCIIUTEIbLHBIC CBOWCTBA
dOu3nvecKkrue U XMMHUYECKHE CBOMCTBA
86 JKeJie3a U €ro COSTUHEHUH. bu6mmoreka [IOK
[Tony4yeHue u MPUMEHEHHUE CILTABOB https://m.edsoo.ru/1b7{8741
Keresa
du3ndecKnue U XUMUYECKHUE CBOMCTBA
87 MeEIU U €€ COEINHEHUI, UX bubmmorexa [JOK
’ https://m.edsoo0.ru/2bc0f954
MIPUMEHCHHE
du3ndecKnue U XUMUYECKHUE CBOMCTBA
88 IIMHKA ¥ €r0 COSAMHECHUN, UX bu6mmoreka [JOK
npuMeHeHue. I HapOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[IpakTuueckas padota Ne 8. Pemenue
89 3KI<):nepHMeHTaJ111HHX 3a/1a4 110 TeMe bubmorexa LIOK
N . https://m.edsoo.ru/a6e352ea
MerTanibl TOOOYHBIX MOATPYIII
90 Peurenue 3agau pa3auyHbIX TUIOB bu6mmoreka [JOK



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
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https://m.eds00.ru/a8b83d83

O0001IEeHUE U CUCTEMATU3ALIUS

91 M3Y4YEHHOI'0 MaTepuaia 1o Teme Brbmiorexa LIOK
https://m.edsoo.ru/e91fe975
"Meramibr"
92 KonTtposnsHas paboTa o teme bubnuorexa [JOK
"Merabr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuorexa [JOK
pabOoThI, KOPPEKITUS OMIHOOK https://m.edsoo.ru/9ebff2fd
Ponps xumuu B obecrieueHnun
94 YCTOMYHMBOTO pPa3BUTHUSA bubnuoreka [IOK
4esoBevecTBa. [IoHATHE O HAYUHBIX https://m.edsoo.ru/080fe1f0
METOJIaX UCCIIEA0BaHUS BEIIECTB
HaydyHble MPUHITUIIBI OpTaHU3aIHH
95 XUMHUYECKOTO MPOU3BOJICTBA. bu6mmoreka [IOK
[TpoMbIIUTEHHBIE CITIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIyYEHUs] BaKHEHIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHUE
96 OKpY KaroIen szﬂbl U ero bubmmorexa LIOK
https://m.edsoo.ru/9f11bf51
MOCJIEICTBUS
97 XUMUS U 3JJ0POBBE YEIIOBEKA. bu6mmoreka [JOK
JlekapCTBEHHBIE CPEICTBA https://m.edsoo.ru/a6552721
Xumus nuiy. Posb xumun B
98 06ecnequIIJ/IlI/I [MUILEBOA bubmorexa [JOK
https://m.edsoo.ru/1f7b5bd2
0€3011acCHOCTH
99 Kocmernueckue u nappromepHbie bubnuoreka [IOK
cpeznctBa. beitoBast Xumust https://m.edsoo.ru/da42d5a9
100 XHUMHSA B CTPOUTEIIBLCTBE. bubnuoreka [IOK

Baxwueliune cCTpoUTeNbHBIE U

https://m.edso0.ru/61e69003
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KOHCTPYKIITMOHHBIC MaTCpHAJIbI

XHMHS B CEJILCKOM XO3SIUCTBE.

101 Opranuyeckre 1 MUHEPAJIbHbIE 1 Brbmiorexa LIOK
https://m.edsoo.ru/fd39587d
ynoOpeHus
102 CucreMaru3anus 1 0000IIeHNE 1 bubmmoreka [{OK
3HAHMI 110 TeME https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET



