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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 oomiero oopazoBanusi(@OIl COO), npeacraBineHHbIXx B PDenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort deneparnmm,
peann3yoImMx OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMEBI, U OCHOBHBIX IMOJIOKEeHHH «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 yuammuxcs 10-11 xmaccoB. U3yuenme mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGMIEHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTaliid MX K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKH3HM B COLIMyME, 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
MHTEPIPETAIMI0 B COOTBETCTBUM C OcCHOBomosaratomumu mnonoxenusmu 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, peanu3alus KOTOpod obecrneyuBaeT NOJIy4eHUE
NPEJCTaBICHUS O LIENAX, COJEpX aHUM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpeJyCMaTpuBaeT  OIpe/lesICHUue:
IPUHLUIOB  CTPYKTYPHUPOBaHMsI M  IOCJIEIOBAaTEIbHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTIDKEHUM O0Oydaromuxcss B paMKax HUTOroBOM arrectauuu B (OpME €IUHOTo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHHS
B paMKax  OTIENbHBIX MNpoduied, MpeaycMaTpuBaeT  paclpelesieHue U
CTPYKTYpPUPOBAaHHUE €ro MO KJIACcCaM, OCHOBHBIM COJEP>KaTEIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

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

e [QpelaraeT MNPUMEPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejaed W 3ahad H3ydeHUs IpeaMeTa Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOmiero oO6pa3oBaHusi, COJEPKATEIBHOM XapaKTEPUCTUKU IUIAHUPYEMBIX 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 IMO3UIMSAM B I[porpaMMe MO XUMHUU IPEITyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00uiero ooOpas3oBaHus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBIISIONICH coJepKaHusl yueOHOTO TpeaMeTa « XUMHUs» 0CTaéTcs BO3MOYKHOCTD 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 YriyOIEHHOTO YpOBHEH B cucteme MU depeHIIMPOBAHHOTO 00yYeHHS Ha
YpOBHE cpeliHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJIEHHOIO M3y4yeHUs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
oOpa3oBaHUs B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHUYECKHX
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
onpenenéHHbI Mpopuib 00y4eHHs, B TOM YHCIIE€ C MEPCIEKTUBOM MOCIEIYIOMIEro MOTy4eHUs
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mIaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeNIbHON MPOTrpaMMBI CpEHEro O0IIero oOpa3oBaHMsI M3YUEHUE NpeamMeTa «XUMUsD»
OPUEHTUPOBAHO TAK)KE HAa PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYalOIInXCs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTOo
Tpygda ¥  OOOOMIEHHBIX CIOCOOOB  NIEATEIbHOCTH, HUMEIOMINX  MEXIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO HM3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTpe/IeNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpHOU OpraHH3allil COJEpXaHHUS 3TUX 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
XUMHUS» COCTABJISIET COBOKYMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMpPENeIEHHOE TEOPETUUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3Y4eHHUs MpeaMeTa olecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHMs PeakKluil, pacCMaTpUBAEMBbIX 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] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M Pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacilIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoil XMMHMM NPU PACCMOTPEHMHM PEaKLHOHHOMN
CIOCOOHOCTH COEMHEHUH yenseTcss 0co00e BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.



Ocoboe 3HaueHHe UMEET TO, YTO Ha COJIEPKAHHE KYPCOB XUMHH YIIyOJIEHHOTO 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 COJACpKAHUM MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMHUH.
[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
(MonekynsipHass Teopusi B (U3MKE), 3aKOHBI COXPAHEHUS MacChl W DHEPruH, 3aKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELIECTB U IPYTOE.

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

B mnnane ¢opmupoBaHuS OCHOB HAy4HOIO MHPOBO33PEHHUS, OCBOEHHUS OOIIEHAYYHBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMera
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obacteil «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nuHpOpMaTuKa» U «PyccKkuil SI3bIK U TUTEpATYpay.

[Ipn uzydeHun ydyeOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTEIIEHHOW 3HAYMMOCTU sBisieTcs (OpMHUpPOBaHME OCHOB HAayKHM XHUMHH Kak oO0nactu
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 MaTepUaIbHOM E€IUHCTBE 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
mpoOeM SKOJIOTHYECKOM, PHEPreTUYecKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTHH
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 IPUPOJHOMN Cpefe;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTeCTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUM BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HNOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYISIPHOM, 0
TEPMOJUHAMMYECKAX M KHHETUYECKMX 3aKOHOMEPHOCTAX HPOTEKAHUS XUMHYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 0OmMx
Hay4YHBIX MPUHLUINAX XMMHUYECKOTO TPOU3BOJICTBA;

e (opMupoBaHHe Yy OOYy4YalOIIMXCS OCO3HAHHOTO IOHMMAaHUs BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMUYECKHUX 3HAaHUN Ui OOBACHEHMS KIIOUEBBIX HIeH M mpobiem
COBPEMEHHOM XMMHH, A1 OOBSCHEHHMS W NPOTHO3HPOBAHUS SIBJICHUH, HMMEIOIINUX
€CTECTBEHHO-HAYYHYI0 MPUPOJY; TPaMOTHOTO peLICHHs MNpoOieM, CBS3aHHBIX C



XMMUEH, IIPOTHO3UPOBAHHUs, AaHAIA3a M OLEHKM C MO3HLMHA 3KOJOIMYECKOU
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHHOCTH YEIOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOJACTBOM, HCIOJIb30BAHUEM M IepepaboTKOM
BEILIECTB;

yrIIyOJIeHHe TPEICTaBICHUH O HAyYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
MPUOOpPETEHUsI YMEHUN OPUEHTHUPOBATHCA B MUPE BEIIECTB U OOBSICHEHUSI XUMHUYECKHUX
SBJICHUM, HWMEIOIIHUX MECTO B IIPUPOAE, B IPAKTHUYECKOW JACATEIBHOCTH W
IIOBCETHEBHOM KU3HH.

B muane peanuzanuy MepBOOYEPEIHBIX BOCIMUTATENbHBIX M Pa3BUBAIOLIMX (DyHKUIUN
IIEJIOCTHOM CHUCTEMBI CPEIHEro OOIero oO0pa3oBaHUs NMPH H3YYCHHH IpeaAMeTa «XHUMHS» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHUOOPETAIOT TAKKE LIETTH U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B II03HABAEMOCTH SBJICHHM NPUPOJIBI, YBaXEHUS K
MPOIIeCCy TBOpYECTBA B OOJACTH TEOPETUYECCKMX W MPUKIAJHBIX HCCICIOBAHHNA B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

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

pasBUTHUC IIO3HABATCJIIBHBIX HUHTEPCCOB, HUHTCIIJICKTYaJIbHBIX u TBOPYCCKUX
criocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npoheCcCHOHANBHOM W OOIIECTBEHHOMN JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0pPOBbIO M IOTPEOHOCTH B 37JI0POBOM 00pa3e KU3HU;

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

OOmiee 4yUCIIO YacoB, MPETYCMOTPEHHBIX UISI M3Y4YEHHs XMMHHM Ha YriayOJI€HHOM 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'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHUYEeCKUX COCTMHECHUMU.

DJNEeKTPOHHOE CTPOCHHE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriepoja. XUMUYecKasl CBsI3b B OPraHUYECKUX COEIUHEHUSX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epeKpbIBaHUsI aTOMHBIX OpOUTaiei, 6- u
n-cBsizu. OnuHapHas, ABOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBs3ell B MOJIEKyJax
opranuyeckux BemiecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeodusie u deKTpodure.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnd A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHMS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUSI OPTaHUYECKUX COEANHEHUH.
MounekynspHble U CTpYKTypHble QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpam€HHas, ckeneTHas. M3omepus. Buasl wu3oMepuu: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE APQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 eKTsl).

[IpencraBnenune o kiaccuukanuu OpraHuIecKux BemecTs. [loHsaTHE 0 QYHKIIMOHATBLHOM
rpynmne. 'omonorus. 'omonoruueckue psaasl. Cuctemarnueckas HOMEHKJIATypa OpraHUYeCKHX
coequaennit (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTIEILHBIX MPEICTABUTEIICH.

OcobenHoctTn W Kiaccuukanus  OpraHMYECKUX — peakiuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENIbHBIE PEAKIIUU B OPraHUUECKONH XUMUH.

OKcIepUMEHTAIIbHbIE METOJIbl M3y4YEHUs BEIECTB W HMX IPEBPALLEHHNA: 03HAKOMIIEHUE C
oOpa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHUalaMu Ha MX OCHOBE, OMBITHI 110 IMPEBPAILECHUIO
OpPraHWYECKUX BEIIECTB MNpU HarpeBaHuu (IUIaBjeHUE, OOYIJIMBAaHWE M TOPEHHUE),
KOHCTPYHUPOBaHUE MOJIeJIel MOJIEKYJl OpraHUYECKHUX BEIIECTB.

YrJeBoaopoabl.

Aunkanbl. ['omosnoruueckuil psj aiakaHoB, oOmas (GopMmyna, HOMEHKIATypa U U30Mepus.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN AJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yriaeposa, 6-cBa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XUMHUECKUE CBOMCTBA aJKAHOB: PEAKLUHU 3aMELICHUs, U30MEpU3aALNH, JETUAPUPOBAHHUS,
UUKIM3allUY, TUpOJIM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuui
paluKanbHOIO 3aMEILEHHSL.

Haxoxnenue B npuposae. CriocoObl MOJIy4eHUs] U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas ¢opmyna, HoMeHKIaTypa 1 u3omepusi. OcOOEHHOCTH CTPOEHUs U
XMMHYECKUX CBOMCTB MajblX (LHUKJIONPOMNAH, IMKIOO0yTaH) U OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) HUKI0aaKaHoB. CrocoObl NOTy4YeHUs M IPUMEHEHUE UKIIOAIKAHOB.

Ankenbl. ['oMonornueckuii psi agkeHoB, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ alKEHOB, SP’-rMOpUM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTprueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJKEHOB. XHMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOCAVHEHHUSA, 3aMEIIECHHUS B O-
IIOJIOKEHUE TIpU JBOMHON CBSI3M, NOJMMEpH3auuu U okucieHus. lIpaBuno MapkoBHUKOBa.
KavecTBeHHBIE peakIluy Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTYYEHUS M IPUMEHEHHUE AIKEHOB.

Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONpsDKEHHBIE,  M30JHPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTHM  AJEKTPOHHOTO  CTPOEHMS M XUMHUYECKHMX CBOMCTB



conpsbKEHHBIX ueHOB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHus 1 IPUMEHEHUE alIKaHEeHOB.

Ankunbl. ['oMonOrudeckuii psii aaKkuHOB, oOmias GopMyna, HOMEHKIATYpa U U30MEpUS.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYNl AJIKMHOB, SP-rMOpUAM3AIMS aTOMHBIX
opOutaneii yriepona. PuzMyecKue CBONCTBA AJIKWMHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOECUHEHMS], JUMEPU3ALNYA U TPpUMEpU3aluU, OKucieHus. KucioTHble cBONWCTBAa aJIKMHOB,
MMEIOINX KOHIIEBYIO TPOWHYIO CBsi3b. KaduecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4EHUS U IPUMEHEHHUE AJIKUHOB.

ApomaTudeckue yriieBo10posl (apeHsl). ['omomoruueckuii psii apeHoB, oommas popmyna,
HOMEHKJIaTypa U U30MepHsl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl OEH301a.
duznyecknue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHuss B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMU MPUCOEeIUHEHUS,
OKHCJIEHHE TOMOJIOToB OeH3oia. IIpencrasienne 00 OopueHTHPYIOIIEM IEHCTBUU 3aMeCTUTeNEN
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX paJUKalloB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOMy4eHHsT W IPUMEHEHHE  apOMaTHYEeCKHX
YIJ1€BOJOPO/IOB.

[Ipupoansiit ras. Ilonyrueie Hedrauble ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroiab U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKkuil, KaTaluTU4YeCKuil), pudopMuHr, nupoiu3. [IpoaykTsl nepepaboTku HePTH, HX
MIPUMEHEHHE B IPOMBILIJICHHOCTH U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMUHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu 3amemieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpynny, amMuHorpynmy. J[lelictBue Ha
rajlOTEHNPOU3BOJHBIE  BOJHOTO M  CIUPTOBOIO  pacTBopa Iénouyd. BsaummoneiictBue
JUTAJIOT€HAIIKAHOB ¢ MarHueM M LUHKOM. IloHsATHE O MeTayuioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloOreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIEpUMEHTANIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX IPEBPALCHUN: H3ydeHHE
¢u3nyeckux  CBOMCTB  YIJI€BOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJI€BOJOPOJOB pa3IMuHbIX KJIaccoB (0OecrBeYrBaHUE OPOMHONM MM MOJHOM BOJIbI, pacTBOpPA
IIepMaHraHaTa Kajlus, B3aUMOJEHCTBME alETWICHa C AaMMHUA4YHBIM pPacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YTIepoJa M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKoMJleHHe c KoJulekuusmu «Hedtb» u
«Yromb», ¢ oOpa3lamMu IjacTMacc, KaydyKOB U pE3UHBl, MOJIEIMPOBAHUE MOJIEKYJ
YTJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucsiopoaconep:kaiue opranu4eckue coeJuHeHus.

[IpenensHble opHOaToMHble cnupThl. CTpoeHHE MOJEKyNl (Ha IpUMepe MeTaHoJa U
sTaHosa). ['omonorudeckuit psj, odmas Gopmyna, H30MepHsi, HOMEHKIATypa U KilacCU(pUKAIIHSL.
@u3nyecKUe CBOICTBA MPEICIBHBIX OJHOATOMHBIX CIHUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PEAaKUMHM 3aMELIEHUs, JeruApaTaliny,
OKHCJIEHHS, B3aMMOJIEICTBUE C OPraHNYECKUMU U HEOPraHWYECKUMU KHUciaoTaMu. KaduecTBeHHas
peakuus Ha OJHOATOMHBbIE CIUPTHI. [leiicTBHE 3TaHONIA M METaHOJA Ha OPraHU3M YEJIOBEKA.
CrniocoObl mosryyeHHs 1 IPUMEHEHHE O JHOATOMHBIX CITUPTOB.

[IpocTsie 3¢upbl, HOMEHKIaTypa U uzomepusi. OcOOEHHOCTH (PUBNYECKUX U XUMHUYECKUX
CBONCTB.



MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: peakLUUu 3aMEIIECHUs, B3aUMOJECHCTBUE C OPraHUYECKMMHU U HEOPraHM4EeCKUMH
KHCJIOTaMM, KaueCTBEHHAsl peaklys Ha MHOroaTOMHble cnupthl. llpencraBienne o MexaHusme
peakuuii HykJieopuiIpHOTro 3amenienus. JlelicTBre Ha opranusMm yesoBeka. CriocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CtpoeHne MOJIEKYIbl, B3AMMHOE BIUSHUE THIPOKCOTPYIIIbI U OEH30JbHOTO SApa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHosna. KauecTBeHHbIE
peakimu Ha ¢eron. ToxcuuHocth ¢eHona. CrocoObl TOMy4YeHHS W NpUMEHEHHE (eHoa.
®denonopmanbaeTHAHAS CMOJIA.

KapOoHumnbHblE COEIMHEHUS — albJETUAbl M KETOHBL. OJEKTPOHHOE CTPOECHHE
KapOOHUJIBHOW Tpymmbl. ['oMonornueckue psapl anbIerujoB U KETOHOB, obmias ¢opmyia,
n3oMepus M HOMeHkinarypa. Duszndeckne CBOWCTBA QJIbJACTHIAOB W KETOHOB. XHWMHUYECKHE
CBOMCTBa aIbJIETMJIOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIIEHUEe albJeruios,
KaueCTBEHHbIE PEaKIMM Ha anbjaerujipl. CriocoObl MOJIyd4EeHUS M NPUMEHEHHE ajlbJAETUA0B U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdyeckne CBOWCTBA OJHOOCHOBHBIX
MpeselbHbIX KapOOHOBBIX KHCIOT. BoJoponaHble CBS3M MEXIY MOJIEKYJIaMH KapOOHOBBIX
KUCIOT. XHMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peaklMsl 3TepUPHUKALUHU, PEAKIHUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCTOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroobpazue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIIOT, AUKApOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThl. (CrnocoObl
MOJIy4EHUs U IpUMEHEeHHe KapOOHOBBIX KHCIIOT.

Crnoxwnbie 2¢upsl. ['oMonoruveckuii psa, obmas dopmyna, U3oMepusi ¥ HOMEHKJIATypa.
Ouznyeckue U XMMHUYECKHUEe CBOMCTBA: THPOJIN3 B KUCIIOHN U LIEIOYHO cpefe.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHYECKHE CBOMCTBA KUPOB: THIPOJIHU3 B KUCIOW U
uesioyHoi cpenae. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HEMPEAETbHBIX KUPHBIX
kucnoT. JKupsl B pupo/e.

MBpBLI4 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OOmiass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, IU- H
noynMcaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
dusnyeckue CBOICTBA M HaxoxkjaeHue B mpupone. DortocuHre3. XHUMHUECKHE CBOHCTBA
[JIIOKO3Bl:  pPEaKlUd C Y4acTUEM CHUPTOBBIX U  aJbJACTUAHON TpYII, CIOUPTOBOE U
MOJIOYHOKHCTOe OpokeHue. IIpuMeHeHue TIIOKO3bl, €€ 3HAUYE€HHWE B JKU3HEACATEIHLHOCTU
opranu3ma. Jlucaxapuapl: caxapo3a, MaiabTo3a U JlakTo3a. BoccraHaBnuBarolmue U
HEBOCCTaHABIMBAKOIIKME aucaxapuisl. ['maponus nucaxapunoB. Haxoxaenue B mpupone u
npuMmeHenne. [lonucaxapuapl: Kpaxmal, TJIMKOTeH U Iemoio3a. CTpoeHue MaKpOMOJIEKYI
KpaxMaja, TIUKOTeHa M Ie/uTono3bl. Du3nueckue CBOWCTBAa Kpaxmana U IEJUTIOI03bI.
XUMUYECKHE CBOMCTBA Kpaxmala: THAPOJIN3, Ka4eCTBEHHAs PEaKius ¢ HOJAOM. XHUMHUYECKUE
CBOMCTBA LEJITIOJIO3bI: THAPOJIN3, TOTydeHHe 3(upoB 1euno03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCHepUMEHTaIbHbIE METOJbl M3YyYEHUs BEUIECTB M UX MPEBPAILLCHUN: PACTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJIEWCTBHE ATaHOJIA C HATPUEM, OKUCIEHUE HTHIOBOTO
cnupTa B aibJerHJ] Ha PACKAIEHHOW MEIHOM MPOBOJIOKE, OKHUCIEHHE STUJIOBOrO CIHUPTA



JTUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIUU Ha
anpaeruibl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxcuaom meau(ll)), peakius rmunepruna
¢ ruzapokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOTHI, B3aUMO/ICHCTBUE
pactBopa TI0Ko3bl ¢ ruapokcuaom Menu(ll), B3aumoseiicTBue kpaxmana C HMOJOM, pPEUICHUE
IKCIEPUMEHTAIBHBIX 33714 TI0 TeMaM «CrupThl U peHoby, «KapOoHoBbie KHCIOTHI. CI0XKHBIC
pHUPBI».

A3oTcoep:xaniue opraHuyeckue coeJuHeHusl.

AMUHBI — OpraHMYeCKHe TMPOM3BOJHBIC aMMmmaka. Kiaccudukanus amMHHOB:
amrdarrnyecKkue U apoMaTHYECKUE; TIEPBUYHBIC, BTOPHYHBIC U TpeTHudHbIe. CTPOCHUE MOJICKYII,
obmas ¢opMyna, U30MepHsi, HOMEHKJIaTypa U (PU3MYECKHe CBOMCTBA. XUMHYECKOE CBOMCTBA
annupaTHIECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBUE TEPBUYHBIX
aMUHOB C a30TUCTOM KuCI0TOU. CONTH aKHUIIaMMOHUS.

AHUIUH — TIPE/ICTaBUTENIh aMUHOB apoMaTuyeckoro psina. Ctpoenne anwinHa. Bzaumuoe
BIIUSIHUE TPYII aTOMOB B MoJiekysie aHuianHAa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHMIIMHA.
KauectBennsie peakuuu Ha aHwiInH. CHOCOOBI TOJYYEHHS W TMPUMEHEHHE aTu(daTUYECKUX
amMuHOB. [loydeHne aHmIMHA U3 HUTPOOEH30JIa.

AmvuHokucHOThl. Homenkmarypa u  wu3omepusa. OTIOenbHble TPEACTABUTENH O
AMHUHOKHUCIIOT: TJIMIWH, ajaHuH. OHU3nYecKkue CBOMCTBA aMHHOKHCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHMYEeCKUX COCAMHEHHWH, pEaKIus TOJUKOHICHCAIUH,
0o0pa3zoBaHHe TMENTHUIHON CBSI3HU. buonorndyeckoe 3HaA4eHHE aMHUHOKHUCIOT. CHHTE3 M THUAPOIIHN3
TIeTITU/IOB.

benku xak npupoansle nonumepsl. IlepBuuHas, BTOpUYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIU3, NEHATypalus, KaueCTBEHHBIC pPEakIUu Ha
OenKH.

OKCIEPUMEHTAIbHBIE METOJbl M3Y4YEHMS BEIIECTB M MX IPEBPALCHUN: PaCTBOPEHUE
0enKoB B BOJE, JeHaTypalusi OeJIKOB IIPU HArpeBaHWUM, LIBETHbIE pEeaKlIUU Ha OENKH, peuieHHe
SKCIIEPUMEHTANIBHBIX 33Ja4 MO0 TeMaM «A30TCOJEP)KAIUE OPraHUYECKHE COCIUHEHUS» U
«Pacnio3HaBaHue OpraHM4eCKUX COCIUHEHUI.

BricokomoIeKyJISIpHBbIE COCIUHEHMS.

OCHOBHBIE TOHSATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3ALMHU, CpeAHsass MoJieKylspHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — NOJIUMEPU3AIU U TOJUKOHICHCALUS.

[TonumepHsbie MaTepuaibl. [1nacTmaccel (MOAMATUIICH, MOJIUIIPOTIUIIEH,
MOJIMBUHUIIXIIOPU/I, MOJINCTUPOJL, MOJINMETHJIMETAKPUIIAT, MOJIMKapOOHATHI,
noyusTIIIeHTepedTanaT). Y Tunmsanus u nepepaboTka MiacTuka.

DnacToMephl: HaTypallbHbI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOIIPEHOBBI, U30MIPEHOBBII) U CHIIMKOHBL. Pe3uHa.

Bonokna: HaTypalibHbIe (XJIONOK, HIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenmanbHOTO  HazHadeHUs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIMMEPBI, OMOopa3naraeMble OJTUMEPHI).

DKCneprUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M MX MPEBPALICHUI: O3HAKOMJIEHUE C
oOpa3liaMd TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, Kayd4yKOB, pEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «Pacno3HaBaHue IJ1acCTMACC U BOJIOKOHY.

Pacuérnbie 3amaun.



Haxosxnenne MonekymsipHoit GopMyibl OpraHMYECKOTO COSTMHEHHS 110 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAaXOXKJICHUWE MOJICKYJSPHOH (HOpMYIbI OpraHUYEcKOro
coeMHEHUsT Mo Macce (00BbEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce,
00BEMY) MPOJYKTOB PEAKLIUU W/HITU UCXOJHBIX BELIECTB, YCTAHOBICHHE CTPYKTYPHOH (hOPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTIpEJIeNICHUE JI0JIU BBIXOJA MPOJIyKTa PEAKIIUN OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIe CBSA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MPU M3ydyeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHbIX MOHSATHM, Tak U
MOHATHUM, IPUHSTHIX B OT/AEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOuiue ecrecTBEHHO-HAayyHble TOHSATHS: SBJICHHME, HAaydHbIM (akT, rumoresa, Teopws,
3aKOH, aHajJM3, CHHTE3, Kiaccudukalus, HaOMOACHHE, HU3MEpPEHUE, SKCIIEPUMEHT, MOJEIb,
MOJETUPOBAHUE.

®usnka: Marepus, aTroM, IJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHYECKHUU
YpOBEHb, BELIECTBO, TE€JNO, 00BEM, arperaTHOE€ COCTOSHHUE BEIEeCTBA, (U3MYECKUE BEIUYMHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, omochepa, MeTaboINU3M, HACIEACTBEHHOCTD,
aBTOTPOQHBIH U TreTepoTpOodHBIA TUMN NUTaHUS, OpoxeHue, (HOTOCHHTE3, AbIXaHue, OeNKH,
YTJIE€BObI, JKUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTBHI.

I'eorpadusi: monesHble UCKOTIaeMbl€, TOTUIHBO.

TexHosorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHaJIbl U3 HCKYCCTBECHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XUMHYECKUM 3eMeHT. M3oTonbl. CTpoeHHEe AIEKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHYECKHUE YPOBHU W TIOJYPOBHH. ATOMHBIE
opourtanmu. Kiaccudukanus XuMUYECKUX 3yIeMeHTOB (S-, p-, d-, f-anmemenTtsl). Pacnpenencuue
AJIEKTPOHOB II0 aTOMHBIM OPOHTAIAM. OJIEKTPOHHBIE KOH(PUTYpAIlMd AaTOMOB JJIEMEHTOB
MEePBOrO—4eTBEPTOrO TIEPHOJIOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUHU, JJICKTPOHHBIC
KOH(UTYpAIIMK HOHOB. DJIEKTPOOTPUIIATSITLHOCTb.

Ilepuomnueckuit 3akoH u Ilepmoguueckass cucrema XuMuuyeckux »3nemeHToB JI.H.
MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa M Ilepuoauyeckol CHUCTEMbl XHUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TE€OpHEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XMUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO Tpynmam M
nepuojiaM. 3HaueHue nepuoandeckoro 3akona .M. Menneneena.

Xumudeckas cBS3b. BHabl XMMHYECKOM CBs3M: KOBAJICHTHAs, MOHHAas, MeTajndecKas.
MexaHnu3mbl 00pa30BaHUsl KOBAJIEHTHOW CBSI3W: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
u JuinHa cBs3u. 11oyIpHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU cBsi3U. KpaTHbie
cBs3u. BonopoaHas cBsi3b. MeXMOJEKYIAPHbIE B3aUMOACHCTBUSI.

BanleHTHOCTP W BaJIGHTHbIE BO3MOXHOCTH AaTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPHYECKMM CTPOCHHEM (Ha TpUMepe COSAMHEHUN SJIEeMEHTOB BTOPOTO
Mepuoa).



[IpeacraBnenne O KOMIUIEKCHBIX coenuHeHusx. (CocTraB KOMIUIEKCHOTO — HOHA!
KOMILJIEKCOOOpa3oBareib, JHraHAbl. 3HA4YCHHWE KOMIUIEKCHBIX coeauHeHuid. [lonatue o
KOOPJMHALMOHHON XHUMUHU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHUs. THIbl KPUCTAITMYECKUX
peIETOK (CTPYKTYp) U CBOICTBA BEIIECTB.

[Tonsarue o gucnepcHbix cuctemax. Mctunneie pactBophl. [IpencraBienre 0 KOJUTOUAHBIX
pactBopax. CrocoObl BbIpaXeHHUS KOHIIEHTpPAllMM PAaCTBOPOB: MaccoBasl JOJsl BEIIECTBA B
pacTBope, MoOJisipHas ~ KOHLEHTpaius. HacelllleHHbIe ¥ HEHACHIIEHHBIE  PAaCTBOPHI,
pacTtBOpuMOCTh. KpucTtammoruaparsl.

Krnaccudukanuss 1 HOMEHKJIATypa HEOPTraHMYECKHX BENISCTB. |pUBHAIBHBIC Ha3BaHUS
OT/ENBHBIX MPEJCTaBUTEICH HEOPTaHUIECKUX BEIIECTB.

Krnaccudukanus XMMHUECKUX PEeaKklMi B HEOPraHUYECKOW U OpraHMYecKON XUMHUU. 3aKOH
COXpaHEHHUsI MAacCChl BEIIECTB; 3aKOH COXPAHECHHS W TPEBPALICHUS DHEPTUU MPH XUMUUYECKUX
peakuusx. TernaoBsie YQPEKTH XUMUUECKUX peakiil. TepMOXUMUYECKUE YpaBHEHHUS.

CKopoCTh XUMHYECKOM peakiuu, €€ 3aBUCUMOCTh OT Pa3IMuHbIX (hakTOopoB. ['OMOTeHHBIE
Y TeTeporeHHbie peaknnn. Katanns u kataau3aTopel.

O6patumbie © HeoOpaTUMBbIE peakIMu. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XUMUYECKOTO paBHOBecHs. DaKTOphI, BIMSIONME HA TOJIOKEHHUE XUMHYECKOTO PaBHOBECHSI:
TeMIepaTypa, JaBJICHHE M KOHIIGHTPAIlMU BEIIECTB, yJacTBYIOIIUX B peakiuu. [Ipuniun Jle
[Tarenbe.

OnekTponuTHdeckass gauccornuanusa. CuibHbIE W chadble  d7eKTposuThl. CTemneHb
nucconuranuu. Cpena BOIHBIX pacTBOPOB: KUCJIOTHAs, HEMTpasbHas, meno4yHas. BomxopoaHblii
nokazatenb (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKuUCIUTeNnb U
BoccTaHoBUTENb. [Ipoliecchl OKHCIIEHHS W BOCCTaHOBIIEHUS. BakHeline OKUCIUTENTH U
BOCCTaHOBUTEIN. MeTOI 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACIIaBOB BEIECTB.

DKCIepUMEHTAIbHBIE METOJIbl U3YYEHHUS! BEIIECTB M MX IMPEBpAIICHUN: pasloKEeHUE
MEepOKCHJIa BOJOPOAAa B MPUCYTCTBUHU KaTallM3aTopa, MOJEIU KPUCTAJUIMYECKUX PEIIETOK,
MIPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleeHUe Cpeabl pacTBOPOB C MOMOIIbIO
WHMKATOPOB, U3yYEHUE BIUSHUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuueckasi Xummusi.

[Tonoxenne HemetamwioB B Ilepuoamueckoit cucteme xumudeckux snemeHToB [I.U.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAILIOB.
AnnoTponus HEeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaeponaa).

Bonopon. INonyyenue, gu3nyeckre ¥ XUMUYECKHE CBOWCTBA: PEAKIMU C METAJUIAMU U
HEMeTaJlJlaMH, BOCCTAHOBHUTEIbHBIE CBOICTBA. [ ipuabl. TOTUIMBHEIE 3JIEMEHTHI.

lanorensl. Haxoxxaenue B mpupojie, CocoObl MOMydeHHs], (PU3NYECKHE U XUMUYECKUE
cBoiicTBa. ['amoreHoBojopoAbl. BakHelue Kucinopojaconaep:Kalyue COSANHEHUS TallOT€HOB.
JlaGopaTopHbIe ¥ MPOMBIILIEHHBIE CIIOCOOBI MOTy4YeHHUs rajioreHoB. [I[puMeHeHne raloreHoB u
HUX COCIUHEHUN.

Kucnopon, o3on. JlabopaTopHble U MPOMBINUICHHBIE CIIOCOOBI MOJYYEHHUS KHUCIOPOJa.
®u3nueckue MW XMMHUYECKHE CBOWCTBA W MPUMEHEHHUE KHUCIOopoAa U o30HA. OKcuabl H
MEPOKCU/IBL.

Cepa. Haxoxnenwe B NpUpOJE, CIOCOOBI MONydeHUs, (U3MUECKUE U XUMHUYECKUE
coiictBa. CepoBonopon, cynbdhuasl. Oxcun cepoi(1V), okeun cepoi(VI). Ceprucras u cepHas



KHCIIOTBI U uX coidu. OcoOEHHOCTU CBOMCTB cepHOM KHUCIOTHL. [IpumeHeHue cepel u €€
COCIMHECHUN.

A30T. HaxoxneHnwe B Tpupojae, CrIOCOObl TMONydeHHs, (DU3MYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUaK, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIU.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSJAMHEHUU. A30THBIC
YI0OpeHUSI.

®ochop. Haxoxnaenue B mpupojie, CocoObl NOMydeHHs, (PUINUSCKUE U XUMHUYCCKUE
croiictBa. Pochumer u dochun. Oxcumer docdopa, dochopHas kuciaora u €€ CoOU.
[Tpumenenne dochopa u ero coequnenuii. @ochopHsie ynoOpeHusl.

Yriuepon, HaxXoXIeHHE B TpuUpone. AJUIOTPONHbIC Momaudukanuu. DuU3NdecKue u
XAMHUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepoaoM. Oxcup yriepona(ll),
okcua yriueponaa(lV), yronpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, ancopOLus.
Oymiepensl, rpadeH, yriIepoaHbie HaHOTpYOku. IIpumeHeHuWe MPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOJOM, U €T0 COEAUHEHUN.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MOJydyeHHs, (pU3MUecKHe U XUMHYECKHE
cBorictBa. Oxcup kpemuus(1V), kxpemHueBas KUCIOTa, CUIMKATHI. [IpuMeHeHE KPEMHUS U €ro
coenuHeHU. CTEKII0, €ro MoJy4eHue, BUJIbI CTEKIIA.

[Tonoxxenne metannoB B [lepuoanyueckoii cucteMe XUMUYECKUX AJIeMEHTOB. OCOOEHHOCTH
CTPOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue pu3nvyeckre CBONCTBAa METAJLIOB.
[Ipumenenue MetanioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psifl  HampspkeHud MertamwioB.  OOmme crnocoObl  MOTYYCHHS
METAJUIOB: THIPOMETAILTYPIHs, TUPOMETAIUTYPIHUsl, deKTpomeTautyprus. [lonsartue o kopposuun
MeTaioB. CocoObl 3aUTHI OT KOPPO3HH.

O6mras xapakrepuctuka MetaioB |A-rpynmel [leproanueckoil cUCTEMBl XMMHYECKUX
anemMeHTOB. Harpuii u xanuii: monydeHue, GU3NISCKUE U XMMUYCCKHUE CBOMCTBA, MPUMCHECHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6bmas xapakrepuctuka metawioB |IA-rpynmsr [leprogudeckoil cucTeMbl XMMHYECKHX
3JIeMEeHTOB. Maruuii M KanblMii: ToJydyeHue, ¢GU3MYeckhue U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX coenHEeHUH. JKECTKOCTh BOBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMuHMIL: ToNydyeHue, GU3NYECKUe U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOrO
BEIIECTBA M €ro coequHeHuil. AM@OTepHble CBOWCTBAa OKCHAA M THAPOKCUAA aTIOMHUHUS,
TUAPOKCOKOMILIEKCHI aJIFOMUHMSL.

OOmiass xapakTepucTuka MetauioB mnobounbix moarpymnm (b-rpynm) Ilepuonndeckoii
CUCTEMBbI XUMHYECKHUX IEMEHTOB.

du3nueckue ¥ XMMHUYECKHE CBOMCTBA XpoMa U ero coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U AUXpOMaThl, UX OKHUCIUTEIHHBIC CBOWMCTBA.
[TonyyeHnue u npuMeHEHUE XpoMa.

®u3znueckue M XMMHYECKHE CBOWCTBA MapraHua M €ro coeauHeHui. Baxneiue
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar xanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.

®u3nueckne 1 XMMUYECKUE CBOMCTBA )Kelle3a U ero coequHeHni. OKCuabl, THAPOKCHIBI U
conu xxene3a(ll) u sxeneza(lll). [Tonyuenue u npumeHeHue Kejae3a U €ro CIIaBOB.

dusnyeckrue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHuil. [lonyyenne u npumenenue
M€Y U €€ COCIMHEHUN.

[uuk: momyueHue, Gpu3nuecKue U XUMHUYECKHUE CBOMCTBA. AMGBOTEpHBIE CBONWCTBA OKCHAA
Y TUAPOKCH/IA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne MHKa U ero coeMHEHU.



OKCIIEpUMEHTAIBHBIE METOJbl HW3YYCHHS BEIIECTB M WX MPEBpPALICHUI: H3yd4CHHE
00pa3IoB HEMETALIOB, TOpEeHHE cephl, ¢docdopa, xene3a, MarHusi B KUCIOPOJC, H3yUCHHE
KoJUleKInu «MeTayuibl W CIUTaBb», B3aUMOJICHCTBUE IIEJIOYHBIX M IIEJIO0YHO3EMEIbHBIX
METaJUIOB C BOJOH (BO3MOXHO HCIIOJB30BAaHME BHJICOMATEPUAIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJe3a ¢ paCTBOPAMH KHCIIOT U IIeJI0Yel, KadeCTBEHHbIC PEaKIIMK Ha HEOPraHUYECKHE aHUOHBI,
KaTHOH BOJIOPOJa M KaTHOHBI METAJUIOB, B3aWUMOJICHCTBHE THAPOKCHIOB ATIOMUHUS U IIUHKA C
pacTBOpaMu KHCJIOT W HICNIOYEH, pelieHNe 3KCIIEPUMEHTAIBHBIX 33/a4 10 TeMaM «[ aloTeHbI»,
«Cepa u e€ coeuHeHUs», «A30T U Gochop U UX COCTUHEHUSD», «METaJUTbI TIIaBHBIX TTOATPYIIID»,
«MeTautel TOOOYHBIX ITOITPYIIID.

XUMHUSA U )KU3Hb.

Ponp xumMum B 00ecrieueHNN YCTOWYMBOTO Pa3BUTHS delloBedecTBa. [oHITHE 0 HaydHBIX
METOJIaX IIO3HAHWS W METOJOJIOTHH HAyJHOTO HWCClenoBaHus. HaydHble TPHHIIHMITEI
OpraHU3aIui XUMHUYIECKOTO TPOU3BOACTBA. [IpOMBINITICHHBIE CIOCOOBI TIOMYICHUS BaXKHEHIIINX
BelIecTB (Ha mpUMepe MPOM3BOJICTBA aMMHAaKa, CEPHOM KHUCIIOTHI, MeTaHoJa). [I[poMbIIIeHHbIE
CTIOCOOBI TIOJYYEHHUS] METAJUIOB M CIUIABOB. XMMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpensl H
€ro nocieacTBus. Poyib XUMUM B 00€CTICUCHUH SHEPTETHUECKON 0€30MMacHOCTH.

Xumus # 370poBbe dYenmoBeka. JlekapcTBeHHBIE cpejcTBa. [IpaBmiia WCHOIB30BAHUS
JIEKapCTBEHHBIX MpenapaToB. PoIb XUMUU B pa3BUTHH MEAWITHHEL.

XVMUS TIUIIA: OCHOBHBIE KOMIIOHEHTBI, TTUIIEBBIE T00aBKU. Pois XuMuu B oOecnieueHnn
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapgromepHbie cpeactBa. berroBas xumus. [IpaBmma Ge3omacHOTO
WCI0JIb30BAHUS MTPenapaToB ObITOBOM XMMUU B MOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEITBCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTEpHAIIBI (IIEMEHT, OETOH).

XuUMHS B CEIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEpaIbHbIE YI0OpEHUSI.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KpackH, CTEKJIO, Kepamuka. Matepuabl
JUI 3NEeKTpoHUKU. HaHoTexHoaorum.

Pacuérnble 3agaun.

Pacuérbl: macchl BemiecTBa MM 00bEMa ra3oB [0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOJIMUYECTBA
BEIECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO U3 BEIIEeCTB HMMEET MpHUMECH, Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) MPOJYKTa pEeaKkiuu, €Cd OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
Oomnpenesi€HHON MacCOBOM J10JIe PacTBOPEHHOIO BEIIECTBA, MAacCOBOM JOJM M MOJISIPHOU
KOHLIEHTPAllMM BEIIeCTBa B PAacTBOpE, JOJHM BBIXOJAa MPOJIYKTa PEaKIUU OT TEOPETHUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXNnpeaAMETHBIX CBSA3EH MPU U3y4eHHUH OOIIeH M HEeOpPraHM4YeCKOW XMMHUU B
11 xmacce ocymiecTBIsETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH,
TaK U MOHATHM, PUHATHIX B OT/IEIBHBIX MPEAMETAX €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIE TIOHATUSA: SBJICHHME, HAay4dyHBIH (DakT, TUNOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KIacCupUKalus, TMEePUOJUIHOCTh, HAOIIOJCHHE, HW3MEpeHue,
SKCIEPUMEHT, MOJIeJb, MOJICTUPOBAHHUE.

@duznka: Martepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PaTUOAKTHBHOCTh, MOJIEKYNIa, SHEPTreTHYECKU YPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIEeCTBA, WJICAIbHBIN Tra3, (HU3WYECKHe BEITUYHMHBI, EIMHHIIBI
WU3MEepeHus, CKOPOCTh, YHEPTHs, Macca.



buosorus: kierka, opraHusM, OJKocHcTeMa, Ouocdepa, MeTabOJIM3M, MakKpo- U
MUKPOJIEMEHTbI, OCNIKU, >KUPBI, YIJIEBOJbI, HYKICHHOBBIC KHUCIOTBHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MOTOK SHEPTHU B SKOCUCTEMAX.

I'eorpadus: MuUHEpasIbl, TOPHBIC TIOPOJIb, TOJIC3HBIC UCKOIIAEMBIE, TOTUTUBO, PECYPCHI.

TexHonorns: XuMmdecKas MNPOMBINIJICHHOCTb, MCTAJUIYPIrus, CTPOUTCIBHBIC MaTCpUaJIbl,
CEIIbCKOXO3SMCTBEHHOE IMPOU3BOJICTBO, IIMIIEBAs MPOMBIIUICHHOCTh, (hapMaleBTHUeCKas
IMPOMBIIIJICHHOCTD, IMPON3BOACTBO KOCMETHYCCKUX mpenaparos, IIPOMU3BOACTBO
KOHCTPYKIIMOHHBIX MarepurajioB, OJICKTPOHHAsA IMPOMBIINIJICHHOCTD, HAHOTCXHOJIOT'NH.



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

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YPOBHE CpeIHEro oouero ooOpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJArOIIMMHUCS POCCHIUCKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTM U CAaMOOIPEIEIICHUIO;
HaJIM4yue MOTHUBAlMM K  OOY4YEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOACTBOBATHCA MPHUHATBIMU B O6III€CTBG npaBujJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJOTUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBbI.

JIuyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEsTeNbHOCTH 00yYaroMXcsl B MPOLIECcCe peann3alu
00pa3zoBaTeIbHON JEATEITHHOCTH.

JIngHOCTHBIEC pe3ylbTaThl OCBOCHUS MpeaMeTa «XHUMUs» OTPaKAT cPOPMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKON JEesTeNbHOCTH 00yYaroMXCsl B MPOIIecce peann3aiiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

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

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

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

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBbI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
IIPH aHAJN3€ PA3JIMYHbIX BUIOB y4eOHOM AeATeIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAcClEUI0 OTEUECTBEHHOU
XUMHUH;

YB)XEHUS K IPOLIECCYy TBOPUECTBA B OO0JIACTH TEOPUU U TMPAKTUUYECKOTO IMPHIIOKEHUS
XMMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CTh pe3yJbTaT JIMTEINbHBIX HAOMIOJCHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M [O03HABATEJIbHBIX MOTHBOB B TMIOJIYYCHHH U TMOCIEOYIOLIEM aHaju3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOpPAIbHO-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 u Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
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 H3YUYEHHIO MPOQEeCcCUuil pa3InyHOrO pojia, B TOM YHUCIE 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 peann3anuu COOCTBEHHBIX XU3HEHHBIX 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
JKU3HU 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 HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW 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 CHeI_[I/I(l)I/IKy MCTOJO0B IMO3HaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/IH, BCIICCTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  yd4eOHble  JeHCTBHs  (TMO3HABaTelIbHBIE,  KOMMYHHUKAaTHBHBIC,
peryiasTuBHBIE), obecrieunBaronie GopMuUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHITHH 00yYarOIIuXCsi;

CIOCOOHOCTh ~ OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILUIMHAPHBIC,
MHUPOBO33pPEHYCCKHE 3HAHWsSI W YHHBEpPCAIbHbIC Yy4eOHBIC ICHWCTBUS B IIO3HABATCIHHON W
COLIMAIBHOM MIPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUEC YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornYecKue AecTBHSI:

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

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

WCIOJIb30BaTh MPH OCBOCHUHM 3HAHWM MNPUEMBI JIOTMYECKOTO MBIIUICHHS: BbBIICIATh
XapaKTepHble TMPU3HAKK TOHATHMI M YCTAaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME OHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(DUKALIUY BEIIECTB U XUMUYECKIX PEaKIIHii;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE paCCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATH MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 337a4, NMPUMEHSATh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTePHBIX MPU3HAKOB M3YYaEMBIX 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
CaMOCTOSITEIEHO CPOPMYIUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HAaBBIKAMU CAMOCTOSITEIIFHOTO IUIAHHUPOBAHUS W TPOBEACHUS YYCHUYECKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMS, COCTABISATh OOOCHOBAHHBINA OTYET O MPOJETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ undgopmanueii:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJepXaHHus, CHpaBO4YHbIE MocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTE;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOrO TUIIA;

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

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmanuen: TPUMEHATh MEXIpeAMETHble ((u3nuecknue M MaTeMaTH4ecKhe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMBI B X0/1€ JHAJIOTa U/UITU IUCKYCCHH,
BBICKa3bIBATh UACH, (GOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTENLHO BBITIOJHEHUS
MPEeAJIOKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMX COBMECTHO CO CBCEpPCTHUKAaMHU IIpU  BBIIIOJJHCHUU XHUMHUYCCKOTO
OKCIICPUMCHTA, HpaKTH‘{CCKOﬁ pa6OTBI 10 HMCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYHI/IpOBaTL BbBIBOJIBI TIO0 pPE3YyJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIMHI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHbIE y‘leﬁHble JeilCcTBUA:

CaMOCTOSITEIIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO NIESTEIHHOCTD,
ompenenss €€ Ienu W 3aJa4d, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUIaraeMblii AJITOPUTM JICHCTBHI MPU BBIIIOJHEHUU YYEOHBIX M HCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CIOCOO MX pEIIeHUs ¢ YUETOM TOIYYEHHs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOEGHHUS MPOTPaMMbl IO XMMHU Ha YriayOnEHHOM ypOBHE Ha
YpOBHE CpelHero ooOiiero oOpa3oBaHUs BKIIOUAIOT CrelupUYecKrue I yueOHOTro mpeaMera
«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 CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XMMHUH HOPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI 10
rojgaM U3y4CHUA.

10 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOSHHSI Kypca «OpraHudecKasi XUMHUSD» OTPaXKaroT:

C(OPMHUPOBAHHOCTh TPEJICTABICHUI: O MeCTe W 3HAYCHHH OPraHMYeCKOW XUMHH B
CHCTEME €CTECTBEHHBIX HAayK U €€ POk B 00ECIICYCHUH YCTOHYHMBOTO PAa3BUTHUS YEIIOBEUECTBA B
perieHur MmMpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBOM O€30MacCHOCTH, B Pa3BUTUH
MEIUIUHBI, CO3JaHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHHKOB SHEPrHH, B OOECIICYCHHUU
paIMOHAILHOTO TPUPOJIOTIONB30BaHuUs, B (JOPMUPOBAHUK MHUPOBO33PEHUS U OOIICH KYIbTYPhI
YeIoBeKa, a TaKXKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM Ccpejie;

BJIQJICHUEC CHUCTEMON XUMHYECKUX 3HAHUH, KOTOpas BKIIOYACT: OCHOBOIIOJATaIOIIHNE
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SApPO M IJIEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHBIC OPOHMTAJM, OCHOBHOEC M BO30YXIEHHOE COCTOSIHMS aToma, TMOPUAN3AIUS aTOMHBIX
opOuTanel, WOH, MOJICKyJia, BaJCHTHOCTb, AJIEKTPOOTPHUIIATCIBHOCTh, CTEIICHb OKHUCIICHHUS,
XUMUYECKash CBSI3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBIA O00BEM, YIJICPOJIHBIA  CKEJET,
(GyHKIMOHATBHAS TPYIIA, paauKal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIC, COKpaIIEHHbBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpHas W MPOCTPAHCTBEHHas (T€OMETpUYecKas, ONTHYECKas),
M30MEpbI, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YIJICBOJIOPOJbI, KUCIOPOJI- M a30TCOICpIKAIIUC
OpraHMYECKUEe COCTUHEHHs, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanyeckuit 3akoH J[. V. MenneneeBa, Teopusi CTPOCHHUS
oprannueckux BemecTB A. M. bByrnepoBa, 3akoH CcOXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHUS U TPEBpAIICHHs DHEPrUM TPH XUMHUYECKUX PEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMUHU, MHUPOBO33PEHUECKHE 3HAHUS, JIeKAllMe B OCHOBE MOHHUMAaHHSI
MPUYMHHOCTH W CHCTEMHOCTH XHUMHUYECKHX SBICHHM;, TMPEACTaBICHUS O MeEXaHU3Max
XUMHUYECKUX pEaKIui, TEepMOJUHAMUYECKHMX ¢ KHUHETUYECKHMX 3aKOHOMEPHOCTSX HX
MPOTEKAaHUsS, O B3aMMHOM BIHUSHHH aTOMOB U TPYII aTOMOB B MOJIEKyJlax (MHIYKTHUBHBIA H
Me3oMepHbId dQdexTrl, opueHTanTsl | u |l pona); dakronorndeckue cBeneHUss O CBOWCTBAX,



COCTaBe, MOJYYCHUH 1 0€30MaCHOM HCIOJIb30BAHUH BAKHEUIITUX OPTraHMYECKUX BEIIECTB B OBITY
U TPAKTHYECKOM JIEATEIbHOCTU 4YEJIOBEKAa, OONIMX HAYYHBIX MPUHIHUIIAX XUMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAaHOJA, IEPepadOTKN HePTH);

chOpPMHUPOBAHHOCTh ~ YMCHH:  BBISBISATH  XapaKTEpPHbIE  MPU3HAKK  TOHSITHIA,
YCTaHABIUBATbUX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIME TMOHSATHUS MPH ONMUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHUI;

c(OPMHUPOBAHHOCTH YMEHHIA:

KCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY JJII COCTABICHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIIETHBIX) POPMYIT OPraHUIECKUX BEIIECTB;

COCTaBJISITh YPAaBHEHHUS XMUMHYECKHUX PEAKIUA H  PACKPBIBaTh MX  CYIIHOCTB:
OKUCITUTEIHHO-BOCCTAHOBUTENILHBIX ~ PEAKIM  MOCPEJCTBOM  COCTABJICHHUS  DJIEKTPOHHOTO
OaaHca HJTUX peakiui, peakluii HOHHOTO OOMeHa MyYTEM COCTaBJIEHUS UX TIOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3TOTaBIIMBATh MOJIETM MOJIEKYJ OPraHUYeCKUX BEIIECTB JJIA WUIIOCTpAIlUU  UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hopMUPOBAHHOCTh YMEHUH: YCTaHABINBATH MPUHAIC)KHOCTh H3YUYEHHBIX OPTraHUIECKUX
BEIIIECTB IO WX COCTaBY M CTPOCHUIO K OMpPEeTEHHOMY KJIacCy/Tpymre COeqMHEHUH, 1aBaTh UM
Ha3BaHUs o0 cucremarmdeckoid HoMeHkarype (IUPAC) u mpuBoAnTh TpUBHAIFHBIC Ha3BaAHMSI
JUISL  OTHEJBHBIX TPEJCTaBUTENEH OpraHWYeCKUX BEIIECTB (ITWJICH, AalleTUJIeH, TOIYyo,
TJIMIEPHUH, JTHJICHTJIMKOJb, (eHos, (GOpMaNbIETHA, areTalIbACTH I, AaleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHAasl KHCJIOTa, CT€apUHOBAs, OJICMHOBAs, MAJbMUTHHOBAS KHCJIOTHI, TJIWIIWH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUJL, U30IPEH, XJIOPOIPEH, CTUPOI U JIPYTHUE);

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 ayis 0ObsICHEHHSI 3aBUCUMOCTHA CBOMCTB BEIIECTB OT MX COCTaBa H
CTpOEHUS;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMUMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENCH Pa3NIUYHbIX KJIACCOB OPTaHNYECKUX BEIIECTB!
QJIKQaHOB, LHUKJIOAJIKAHOB, AJKEHOB, AJKAJWEHOB, AJIKHMHOB, apOMaTHYECKHX YIJIEBOJOPOIOB,
CIUPTOB, AIbJAETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJIHCAXapUI0B),
WUIIOCTPUPOBATh T'EHETHUYECKYI0 CBSI3b MEXIYy HHUMH YpPaBHEHUSIMH COOTBETCTBYIOILIHX
XUMHYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMHUPOBAHHOCTh YMEHHUS MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
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, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro MepepadOTKH M MPAKTHUECKOE MpPUMEHEHUE
MPOIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh BJAJICHUS CHUCTEMOW 3HAHUN O ECTECTBEHHO-HAyYHBIX METOJaxX
MO3HAHUSI — HAONIOIEHWH, W3MEPEHUHU, MOJCIUPOBAHUHU, OKCIEPUMEHTE (peallbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 9TH 3HAHHUS;

chOpPMHUPOBAHHOCTh ~ yYMEHUS  MPHUMEHATHOCHOBHBIE  OMNEpAIlMM  MBICIUTEIHHOU
NEeSITeNFHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, O0OOIIeHHE, CHCTEMATH3aIUIO, BBISBICHUE
MPUYMHHO-CJIEJICTBEHHBIX CBSI3€U — JJI U3yYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEaKLUii;



C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C IOHSATUSIMU U
NPECTaBICHUAMU JPYTHX €CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIBHOIO CAMHCTBA MHpPA, UCIIOJIB30BAThb CUCTCMHBIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IIPOTHO3UPOBAHUA $IBJICHI/II\/JI, UMECHOIINX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHWH: MPOBOAUTH PACUYETHI 1O XUMHUYECKHM (QopmylIaM |
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPAKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHAYECKOU (I)OpMy.IILI BEIIIECTBA IO M3BCCTHBIM MACCOBBIM HOOJISIM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOopMUPOBAaHHOCTh YMEHUM: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TO3UIIHI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JEATEIHOCTH
YEJIOBEKa, CBS3aHHOM ¢ TepepabOTKON BEIIECTB, MCIOJb30BATHIIOJYUCHHBIE 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUH MTPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hOopMUPOBAHHOCTh YMEHHUM: CAMOCTOSTENIBHO TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (nonyquI/Ie N U3YyUYCHUC CBOWCTB OpPraHu4e€CKuUX BCIICCTB, KAYCCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJa4d II0 PaClIO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOnrofieHHeM TMpaBuwil  0e30macHOro  OOpalleHusl C  BelecTBaMH M J1abopaTOpHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIbTAThI DKCIICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coOo1aTh TMpaBUJia DKOJIOTHYECKH IIEIECO00pa3HOr0 TMOBEICHUS B OBITY M TPYAOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUpPOIHON cpensl u
JNOCTHXEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JACWCTBUS Ha YKUBbIE OPraHU3MBbl ONpeAETEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbich nokazatens [T1K;

aHAJIM3UPOBATh  1€J1€CO00pPa3HOCTh  MPUMEHEHHsS ~ OpraHMYecKWX  BEHIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TIOJIb3a;

cOpMUPOBAHHOCTh YMEHMI: OCYIIECTBIISATH II€JICHANIPABICHHBIN MOMCK XUMHYECKON
nHpopMalUKd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-HAy4Hasl JUTepaTypa, CpelCTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uH(popmalrio, nepepadarpbiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOHN yueOHOI
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHuyeckas XUMUS
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y TMO3HABAEMOCTU SIBIIEHUH MPUPOJIBI, O MECTE€ W 3HAYECHUH XUMHUU B CHCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00ECleYeHNH YCTOWYMBOIO Pa3BUTHSA, B PELICHUU MPOOIEM HKOJIOTHYECKOH,
SHEPreTHYeCKOd W THUIIeBONW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  DHEPruM, B  OOECHNEYEeHHWH  PAIMOHATBHOTO
MIPUPOIOTIONIBE30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl UETOBEKa, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpene;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMHUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aToMa, S-



, p-, d-aromHBIC OpOWTaNM, OCHOBHOC W BO30YXKIAEHHOE COCTOSHHS aTOMa, THOPHIU3AIUs
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKUCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAsA, METAUIMYECKas, BOJOPOIHAsN),
KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKas PEaKLUs, PacTBOP, SJIEKTPOJUTHI, HEDJIEKTPOJIUTHI,
ANEKTPOJUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUIECKO# peaKkinu, CKOPOCTh XUMUIECKOH
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsl DIEKTPOJUTUYECKOU
quccouranuu, nepuoauyeckui 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUs MacChl BEUIECTB,
3aKOH COXPAHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUYECKNE 3HAHMS, JIeKAIIMEe B OCHOBE NMOHUMAHUS MPUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC MPEACTABICHHUS O CTPOCHUU BENIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIDHOM H  HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTAaBICHHS O MEXaHU3Max
XUMHYECKUX PEAKIUH, TEPMOJUHAMUYECKHMX M KHHETUYECKHMX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, paCTBOpax MW  JAUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BOKHEUIINX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJIOBEKA,
00INX HAYYHBIX MMPUHIIATIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU ONMHCAHWHU HEOPraHUYECKHX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHUS HCIIOJIH30BaTh XMMHYECKYI0 CHUMBOJHMKY JUISI COCTABJICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHabHBIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OTPEIEIIATh BAJICHTHOCTh U CTEIICHb OKMCIICHHUSI XUMHYE CKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHIA
XUMUYECKON CBSI3W W TUIA KPUCTAJUTMYECKON PEmETKH, OOMEHHBINM M JOHOPHO-aKIENTOPHBIN
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA 1O UX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JMYHBIM MPU3HAKAM (YHUCITYy M COCTaBY pearupyromiux
BEIIECTB, TEIJIOBOMY OJ(PQEeKTy peakluuu, HU3MEHEHHIO CTENEeHEeH OKHUCICHHSI DIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTopa U JPYTHe); CaMOCTOSATENbHO BBIOMPATh OCHOBAHHS H
KpUTEPUH JUIA KIIacCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMHUUYECKUX PEAKIU;

chOpMUPOBAHHOCTh YMEHHSI PAaCKphIBaTh CMBICHI Mepuogudeckoro 3akoHa J[. U.
MenpeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBOro—4yerséproro nepuonoB Ilepuomnueckont cucremsr J[U.
MeHnneneeBa, UCIOJb3Yys MOHATUS «IHEPIETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE NOLYPOBHUY,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBSCHATH3aKOHOMEPHOCTH HW3MEHEHUsI CBOWCTB XHMHMUYECKUX DOJEMEHTOB U UX
COEMHEHUH 10 niepuoaaM U rpynnaM llepuonuueckoi cucremst [l. . Menaeneesa, BaJeHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IIEKTPOHHBIX 000JIOUEK;



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

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIIUTEIIFHO-BOCCTAHOBHTEIBHBIX
peakuuil MoCpeICTBOM COCTaBJICHHS JIEKTPOHHOIO OajlaHCca 3THX peakUui; peakuuidl MOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHWH; peakuuit
TUIPOJIN3A; PEAKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPE THIPOKCOKOMILIEKCOB LMHKA U
AIIFOMUHUS);

c(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATh 3aKOHOMEPHOCTH TIPOTEKAHHWS XHUMHYECKHX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HM3MEHEHUS CKOPOCTH
XMMHMUYECKON peakluu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIEeHUs
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 3PEHHS] COOTHOILIEHUS PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAOIMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBII), UCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHMsI MPUMEHSTh ATH 3HAHUS IMpPH
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISATh B3aUMOCBSA3b XUMHUECKUX 3HAHUN C MOHITHSIMHU U
MPEJICTAaBICHUSIMU JIPYTMX €CTECTBEHHO-HAyYHBIX MPEIAMETOB [uig Oojiee OCO3HAHHOIO
ITOHUMAaHHS MaTEPUAIIBHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS TPOBOIUTH PACUETHI: C UCIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PAcCTBOPE» U «MOJIIpHAsT KOHIIGHTpAIMs»; Macchl BellecTBa Wi o0bEMa raza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe WM 00BEMY OJJTHOTO M3 YUYACTBYIOIIMX B PEAKIMU
BEIIECTB; TEIJIOBOr0O 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTels paCTBOPOB KUCIOT
U 1Iesioueld ¢ M3BECTHOM CTENEHbIO IUCCOIMAluU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
MPOAYKTa PEaKLMM, €CIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J/0Jeil pacTBOPEHHOTO BEIlIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); TO0JIU
BBIXOJIa MPOJIyKTa PeaKuu; 00bEMHBIX OTHOILICHUH ra30B;

chOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUECKUN
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEICHUE CPEelibl PACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YEeHHUE BIUSHUSA pPa3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIuu, pelICHHEe
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
6e3omacHOro oOpaleHHs C BelecTBaMU U JabOpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
LeJIb UCCIENOBaHMs, TMPEACTaBIATh B pa3iMyHONM (opMe pe3yabTaTbl SKCHEPUMEHTA,
AaHAJIM3UPOBATh U OLICHUBATBUX JTOCTOBEPHOCTS;

c(OPMHUPOBAHHOCTh YMEHHI: cOOII01aTh MpaBUia MOJIb30BAHUS XUMUYECKOH MOCYI0H U
nabopaTOpHBIM 000pYZOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHNUIO JITAOOPATOPHBIX XMMHUYECKMX OINBITOB, HKOJIOTHYECKH I1eJIecOo00pa3HOro
NOBEJICHUsT B OBITYy M TPYIOBOH JEATENBHOCTH B LEJISIX COXPAaHEHUs CBOErO 370POBbBS,
OKpYXKalollled IPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh



OIIACHOCTh TOKCHYECKOIO JCHCTBHS HA >KUBBIC OPraHU3Mbl OIPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci nokazarens [IIK;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(OpMallUK B Pa3jIMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoi wuHpopManuu, MHTEpHET u JApyrue), KPUTHUECKH aHAIU3UPOBATHXUMHUYECKYIO
nH(popMaLHIo, mepepadaThiBaTheé W HMCIOJIH30BAThB COOTBETCTBHUHU C IMOCTABJICHHOUW y4eOHOM
3a/1a4uen.
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Paszgea S.BbicokomMoJieKyJIIpHbIE COCAUHECHUSA

51 BeicokoMoneKynsipHbIe 6 bubmuorexa LIOK: https://m.edsoo.ru
' COCIMHEeHHUS bubnuorexa POIII: https://resh.edu.ru
HUroro 1o pazneny 6



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB

2
I10 ITPOTPAMME 10




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1.Teopernyeckne 0OCHOBbI XMMUM
. bubnuoreka [{OK:
Crtpoenue atoma. [lepuoandeckuit 3aKoH
https://m.edsoo.ru
11 u [lepnoanueckas cucteMma XUMUYECKUX 9
senmentos J1. 11, Mereneesa bubmmorexa POIII:
nemeHnToB [[. 1. Menneneen
8 https://resh.edu.ru
bu6moreka [IOK:
Crpoenue BeriecTBa. MHOrooOpasue https://m.edsoo.ru
12 11 1
BEIIIECTB bubnuorexa POIIIL:
https://resh.edu.ru
bu6mmoreka [IOK:
https://m.edso0.ru
1.3 X 19 1 3
FIMITAPCIIC peartntd bubmuorexa POIII:
https://resh.edu.ru
Hroro no pazgeny 39
Paznen 2.Heoprannyeckasi XuMus
bubmuoreka [{OK:
https://m.edsoo.ru
2.1 H 31 1 3
CMETAILTH bubmuorexa POIII:
https://resh.edu.ru
b K:
2.2 Mertansl 23 1 2 nommorexa 1O

https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

bubGaunorexka POILI:
https://resh.edu.ru

Uroro no pazgeny 54
Paznen 3.Xumus u :KM3HL
bu6mmoreka [IOK:
31 MeToAbI TIO3HAHUS B XUMHUN. XAMUS U 9 https://m.edso0.ru
' KU3HB Bubnuorexa POIII:
https://resh.edu.ru
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie U3y4deHusi | oOpazoBaTejbHbIE
padoTsbI padoThbI pecypebi
. bubnuoreka [{OK:
[IpenMer u 3HaYCHHE OPTaHUICCKON
XUMHMH, IIPEACTABIEHHE O MHOTO00Pa3uu 1 Mtps://m.eds00.1
’ N bubnuorexa POIII:
OpPTaHWYECKUX COCTMHCHUN httos://resh.edu.ru
DNEeKTPOHHOE CTPOEHHUE aToMa yriiepoja Bubmorexa LIOK:
(oCHOBHOE ¥ BO30YKIEHHOE COCTOSIHHS). 1 itps://m.eds00.1u
BanenTHble BO3MOKHOCTH aToma yriepoja bubamorexa PILLL
https://resh.edu.ru
XUMHUYECKasi CBSI3b B OPraHMYECKHUX bubnuoreka [{OK:
COeMHEHUAX. MeXxaHn3Mbl 00pa3oBaHUs 1 https://m.edsoo.ru
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa bubnuorexa POIII:
cBsi3ei https://resh.edu.ru
bu6mmoreka [IOK:
Teopust CTpOEHHS OPraHUYECKUX 1 https://m.edso0.ru
coenunenuii A. M. byrneposa bubnuorexa POIII:
https://resh.edu.ru
Buael uzomepun: CTpykTypHas, bub6nuoreka LIOK:
POCTPAHCTBEHHAS. DIIEKTPOHHBIE 1 https://m.edso0.ru
3¢ deKTh B MOJIEKYIaX OPraHUYeCKUX bubnnorexa POII:
COEIMHEHUI https://resh.edu.ru
[IpencraBnenue o KiIaccuGpUKaIN U 1 bubnmoreka [{OK:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

cucremarnyeckas Homenkiatypa (IUPAC)

https://m.edsoo.ru

OPraHUYECKHUX BEIIECTB bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

7 Kiaccudukarus peakiuii B OpraHu4ecKoit https://m.edsoo.ru

XUMUU bubmmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

g Cuctemaru3zais 1 0000IIeHHe 3HAHUHN TI0 https://m.edsoo0.ru

TeMe bubnuorexa POIII:
https://resh.edu.ru

AJKaHBI: TOMOJIOTHYECKHH psiJl, oO1as bu6mmoreka [IOK:

9 dbopmyia, HOMEHKJIaTypa u H30Mepus, https://m.edsoo0.ru
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE bubmuorexa POIII:

CTPOCHHE MOJIEKYIT https://resh.edu.ru
bu6mmoreka [IOK:

10 dusnyecKkrue 1 XAMUYECKUE CBOCTBA https://m.edsoo.ru
aJIKaHOB bubnuorexa POIII:
https://resh.edu.ru

HaxoxaeHue ankaHoB B IpUPOJIE Bubmiorexa LIOK:

11 Cnocog[m HOJIYYEHHUS U II I:/n\fel-?el;ne htips://m.eds00.1u

IKAHOB i P bubmuorexa POIII:
https://resh.edu.ru

Huknoankansl: o0mas Gpopmyrna, bubnuoreka [{OK:

12 HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH https://m.edso0.ru
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI bubnunorexa POII:
MOJTy4EeHHUs U IPUMEHEHUE https://resh.edu.ru

13 Pemrenne pacu€THbIX 3a1a4 Ha bu6mmoreka LIOK:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

oTpeieNIeHUue MOJICKYISIPHON (DOPMYIIBI
OpPraHMYECKOTO BEIIECTBA [0 MACCOBBIM
IIOJIIM aTOMOB 3JIEMEHTOB, BXOISIINX B €I0
coctaB. Cucremaruzanus 1 0000I1eHne
3HAHUH 110 TEME

https://m.edsoo.ru
bubGaunorexka POIII:
https://resh.edu.ru

AJIKEHBI: TOMOJIOTUUECKH psJl, oO1as

(dhopmyIia, HOMEHKIIATypa, JCKTPOHHOE H bubmrorexa LIOK:
14 NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL. Mtps://m.eds00.1
CTpyKTypHas U IIUC-TPaHC-U30MEPHS bubnuorexa POILL:
https://resh.edu.ru
aJIKCHOB
bu6mmoreka [IOK:
15 dusnyecKre ¥ XMMHYECKHE CBOICTBA https://m.edso0.ru
ankeHoB. [IpaBuino MapkoBHHKOBA bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
16 CriocoObI MoNTyYeHHS U IPUMCHEHNE https://m.edsoo0.ru
AIIKEHOB bubnuorexa POIII:
https://resh.edu.ru
[IpakTuueckast padota Ne 1 mo teme bubmmorexa LIOK:
17 "TTosly4eHue STUICHA U U3YYEHHUE €O hifps://m.eds00.1u
e bubanorexa POII:
cooucts https://resh.edu.ru
N bubmuoreka [{OK:
Pemenne pacy€THbIX 337124 HA
18 oTmpeseNieHue MOJIEKYIIPHON (GOPMYIIBI htips://m.eds00.1u
bubmuorexa POIII:
OpPraHHYECKOTo BEIIecTBa https://resh.edu.ru
19 AJKaJIuEeHbl: CONPSHKEHHBIE, bu6mmoreka LIOK:

HU30JIMPOBAHHBIC, KYMYIIMPOBAHHBLIC.

https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

Oco0eHHOCTH AEKTPOHHOTO CTPOCHUS bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

20 XUMHYECKUE CBOMCTBA COMPSKEHHBIX https://m.edsoo.ru

JIMEHOB bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

1 CriocoObI MoNTyueHHs U IPUMEHEHNE https://m.edsoo0.ru

AJKAIUEHOB bubnuortexa POIII:
https://resh.edu.ru

AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as bu6mmoreka [IOK:

27 (bopmyta, HOMEHKIIATypa, SIEKTPOHHOE U https://m.edsoo.ru

MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, bubnuorexa POIII:

(busnyecKkre CBOWCTBA https://resh.edu.ru
bu6mmoreka [IOK:

23 XUMHUECKHE CBONCTBA aIKHHOB tps://m.eds00.1u
bubnuorexka POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

24 KauecTBeHHbIE peakliii Ha TPOMHYIO CBSI3b hifps://m.eds00.1u
bubnuorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:

o5 CnocoObl TOJTy4eHUs! 1 IPUMEHEHHE https://m.edsoo.ru

AIIKWHOB bubmuorexa POIII:
https://resh.edu.ru

26 Pemenue 3aga4: pacu€rsl 110 ypaBHEHUIO bubnmoreka [{OK:

XHUMHUYECKOU pCaKkuuun

https://m.edsoo.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

bubaunorexka POILI:
https://resh.edu.ru

bu6mmoreka [IOK:
27 CucremaTu3aius 1 0000IIeHHE 3HAHUH 110 https://m.edso0.ru
TeMe bubmmorexa POIII:
https://resh.edu.ru
ApeHbI: TOMOJIOTHYECKHH psif, 00Ias
q)gpMyna, HOMEHKJIAaTypa. I;J'ileKTpI(I)IHHOG u bubmrorexa LIOK:
28 HNPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT Mtps://m.eds00.1
OeH30J1a ¥ TOTyoJIa, UX (PU3UIECKUE bubnwotexa POILL:
. YO https://resh.edu.ru
CBOMCTBa
bu6mmoreka [IOK:
XUMHUYECKHE CBOWMCTBA apEHOB: PEaKIMU https://m.edsoo.ru
29
3aMenIeHUs bubmuorexa POIII:
https://resh.edu.ru
. bu6mmoreka [IOK:
XVWMHUYECKUE CBOWCTBA apPCHOB: PEAKIIHH
30 MPUCOCTUHCHHMS, OKUCIICHUE TOMOJIOTOB hitps://m.edse0.u
Serzona bubnmmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
31 Oco0eHHOCTH XMMHYECKHUX CBOMCTB https://m.edso0.ru
CTHpOJIa bubnuorexa POILI:
https://resh.edu.ru
N bubmuoreka [{OK:
Pemienune pacuéTHbIX 3a/1a4 Ha
32 olpeielieHne MOJIEKYIIIpPHON (OPMYIIBI tps://m.eds00.1W
bubnuorexa POIII:
OpPraHHYECKOTo BEIIecTBa httos://resh.edu.ru
33 CriocoOblI mosTyueHus: ¥ IpUMEHEHUe bubnmoreka [{OK:



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

apeHOB https://m.edso0.ru
bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:
34 ['eHeTnveckas CBS3b MEKIY Pa3IMYHBIMU https://m.edsoo.ru
KJIaCCaMH YIJIEBOJOPOJIOB bubnuorexa POILI:
https://resh.edu.ru
N bubnuoteka [JOK:
Pacu€tel 0 ypaBHEHUSAM XUMHUYECKUX
35 peakuuii. Cucremarusaiys 1 06001IeHre Mtps://m.eds00.1
. bubnuorexa POIII:
SHAHIIL IO Tene https://resh.edu.ru
bu6mmoreka [IOK:
36 [Mpupoansiii ra3. [TonyTHbIe HEPTAHBIC https://m.edsoo.ru
rasbl bubnuorexka POILI:
https://resh.edu.ru
bu6mmoreka [IOK:
KaMeHHBIH yTroib U MPOIYKTHI €r0 https://m.edsoo.ru
37
nepepaboTKu bubnuorexa POIII:
https://resh.edu.ru
Hedtb 1 ciocoOw1 €€ mepepaboTKH. bubmmorexa LIOK:
38 [IpuMmeHeHue NpoIyKTOB MepepadoTKu htips://m.eds00.1u
bubmuorexa POIII:
e https://resh.edu.ru
bubmuoreka [{OK:
39 ['eHeTndeckas cBS3b MEKIY Pa3IMIHBIMU https://m.edsoo.ru
KJ1accaMu yriaeBoAOpOI0OB bubmuorexa POIII:
https://resh.edu.ru
40 ["anmoreHonpon3BOAHBIE YTTIEBOJOPOIOB: bubnmoreka [{OK:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

AIIEKTPOHHOE CTPOCHHE; PEaKIIUU

https://m.edsoo.ru

3aMEIIEHUS TajJoreHa bubmmorexa POIII:
https://resh.edu.ru
. . bubnuoreka [JOK:
JeicTBue menoyueit Ha
41 raJoreHnpou3BoiHbIe. B3anmoaelictBrue hitps://m.edsoo.1y
bubmmorexa POIII:
JIUTAJIONCHAJIKAHOB ¢ MarHUEM M IIMHKOM httos://resh.edu.ru
bu6mmoreka [IOK:
42 CucremaTu3ais 1 0000IIeHNe 3HAHNIN 110 https://m.edso0.ru
pazgeny "YrieBoaopoasr" bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
43 KonTposnsHast paboTa 1o teme https://m.edsoo0.ru
"VYrneBogoposr" Bbubanorexa POIIL:
https://resh.edu.ru
[IpenenbHBIC OTHOATOMHBIC CITHPTHI:
rolzwfnomqecmzl[ﬁ psin, oOrrast q)c?pMyna, bubmuorexa LIOK:
44 CTPOEHHE MOJIEKYJI, H30MEPHUS hifps://m.eds00.1u
’ ’ bubGnuoreka POIII:
HOMEHKJIaTypa, Kunaccncbnxaum, https://resh.edu.ru
(bu3uvecKue cBOMCTBa
bu6mmoreka [IOK:
45 XUMHYECKUE CBOMCTBA MIPEACIbHBIX https://m.edsoo.ru
OJTHOATOMHBIX CITUPTOB bubnuorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:
46 CriocoOblI MoJTyYeHHs U IPUMEHEHUE https://m.edsoo0.ru
OJHOATOMHBIX CIIUPTOB bubnuorexa POII:

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
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https://m.edsoo.ru/
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[IpocTsie 3¢hupbl: HOMEHKIIATYpa U

bu6mmoreka [IOK:
https://m.edsoo.ru

47
H30Mep£a, 0c:6oei1(1:{ocm bu3nUecKuX u Ertmiorexa PILL
XHUMHYECKUX CBOMCTB
https://resh.edu.ru
bu6mmoreka [IOK:
MHOT0aTOMHBIC CITUPTHI: ATUIICHTITUKOIb U
48 TIIMIEPUH, UX GU3UICCKHE B XUMHYIECKHE Mtps://m.eds00.M
. oI“Icp . ’ Bubnuoreka POIIL:
BOWCTB
https://resh.edu.ru
bu6mmoreka [IOK:
49 CriocoObI MONTyYeHHS U IPUMEHEHNE https://m.edsoo0.ru
MHOTOATOMHBIX CITUPTOB bubmuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
deHOIT: CTPOCHUE MOJIEKYIIBI, (DU3HUYCCKHE https://m.edsoo.ru
50 .
cBoiicTBa. TOKCHYHOCTH (heHOoTa bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
https://m.edso0.ru
51 X i
UMUYecKHe cBOWcTBa (heHoIa N E—
https://resh.edu.ru
bu6mmoreka [IOK:
59 CnocoObl TOJTy4eHUs 1 IPUMEHEHHE https://m.edsoo.ru
(dheHona bubnuorexa POILI:
https://resh.edu.ru
bub OK:
IIpakTtuyeckas padora Ne 2. Pemenue nomwotexa L
53 AKCMEPUMEHTAIBHBIX 33124 10 TEME hitps://m.edsoo.ru
P A bubnuorexa POII:

"Criupthl U peHob"

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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Cucremaruzanus U 00001IeHYE 3HAHUM IO

bu6mmoreka [IOK:
https://m.edsoo.ru

>4 TeMe bubnuorexa POILI:
https://resh.edu.ru
Anblierusipl 1 KETOHBI: 3JIEKTPOHHOE bubnuoreka [{OK:
CTpPOEHHE KapOOHMIBHOM TPYIIIbI; https://m.edsoo.ru
55
TOMOJIOTUYECKHE PSJIbI, 001Ias popmya, bubnuortexa POIII:
M30MEpHUsl K HOMEHKIIaTypa https://resh.edu.ru
bu6mmoreka [IOK:
56 AJTbJIETHIBI ¥ KETOHBI: (PH3HUECKUE https://m.edsoo.ru
CBOMCTBA; pEeaKIMU MPUCOCTUHEHUS bubmuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
57 Peakunuu OKUCIEHNS M KAUYECTBEHHBIE https://m.edsoo.ru
pEeaKIru aJIbJAETUIOB U KETOHOB Bbubanorexa POIIIL:
https://resh.edu.ru
bu6mmoreka [IOK:
58 CriocoObI TMOTydeHHS ajIbJACTH/I0B U https://m.edsoo.ru
KETOHOB bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
OIHOOCHOBHBIE TIPEICIbHBIE KAPOOHOBHIE
59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX htfps://m.eds00.1u
’ bubnuoreka POIILI:
Morey https://resh.edu.ru
bubmuoreka [{OK:
50 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX https://m.edsoo.ru
KHCTIOT, UX (pU3nvecKune CBONCTBA bubnuorexa POII:

https://resh.edu.ru
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XHUMHUYECKUE CBOMCTBA MPEIEIbHbBIX

bu6mmoreka [IOK:
https://m.edsoo.ru

61
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT bubnuorexa POILI:
https://resh.edu.ru
. . bu6mmoreka [IOK:
OcoOeHHOCTH CBOWCTB MypaBbUHON
62 KHCJIOTEL. MHOroo0pasue KapOOHOBEIX i{ps.//m.eds00.
- ’ P P bubGnuoreka POIII:
KHCIIOT
https://resh.edu.ru
Oco06 CTB:
COOCHHOCTH CBOWCTB: HETPEACITbHBIX U BuGmiorexa [OK:
apoMaTH4ecKnX KapOOHOBBIX,
63 NKapOOHOBKIX, THAPOKCUKAPOOHOBEIX hitps://m.edso0.u
g . I(: e ’a lee cp bubGnuoreka POIII:
KHCIIOT. TABUTEJH BBICIIMX
et https://resh.edu.ru
KapOOHOBBIX KHUCJIOT
bu6mmoreka [IOK:
64 [TousiTHE 0 MPOMU3BOIHBIX KAPOOHOBBIX https://m.edsoo0.ru
KHCJIOT bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
CriocoObI MONyYCHHS U IPUMCHEHNE https://m.edsoo0.ru
65
KapOOHOBBIX KHCIIOT bubnuorexa POIII:
https://resh.edu.ru
. bu6mmoreka [IOK:
CrnosxHbie 3(DUPBI: TOMOJIOTHYSCKUH P,
66 obmas Gpopmyna, H30MepHs U htfps://m.eds00.1u
Hol:/[leHKﬂan ya ’ P bubnuoreka POIILI:
P https://resh.edu.ru
dusnyeckue 1 XMMUUECKHE CBOMCTBA bubmorexa LOK:
67 https://m.edsoo.ru

3¢upoB

buGaunorexa POIILI:
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru

Pemrenne pac4€THBIX 3a1a4: 110 YPABHEHUIO bubnuoreka [{OK:

68 XAMHUYECKOH pEeaKIlnu, Ha OTPEIeIICHUE https://m.edsoo.ru
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO bubnuorexa POIII:

BEIL[ECTBA https://resh.edu.ru
[Tpaktuueckas padota Ne 3. Permenue BH6H_HOTeKa Lok

69 OKCIIEPUMEHTAIBHBIX 337124 10 TEME https://m.eds00.1u
"Kap6oHoBbie kucioThl. CraoxHbIe d3PUpHI" bubmorexa POILL

https://resh.edu.ru
bu6mmoreka [IOK:

70 XKupsl: ctpoenue, Guznveckue u https://m.edsoo.ru
XMMHYECKHE CBOMCTBA (THAPOIIU3) bubnuorexa POII:

https://resh.edu.ru
. bu6mmoreka [IOK:

OcoOEHHOCTH CBOWCTB JKUPOB,

71 COZIEPIKAIIUX OCTATKH HEMPEAETbHBIX https://m.eds00.u
XKUPHBIX KUCIOT. JKupbl B mpupoie bubamorexa POLLL

https://resh.edu.ru
MpbLta Kak COJIM BBICIIUX KapOOHOBBIX bubmuoreka [{OK:

79 KHCIIOT, UX Morolee aeiictsue. [Tonstue o https://m.edsoo.ru
CHHTETUYECKHX MOIOIIUX CPEACTBAX bubanorexa POIIIL:

(CMC) https://resh.edu.ru
I'enetnyeckas CBsI3b YIiIeBOJAOPOOB U Bubmorexa LIOK:

73 KHCIIOPOACOAEPIKAIINX OPraHUIECKUX hitps:/m.eds00.Mu
bubmuorexa POIII:

petmects https://resh.edu.ru
Pacu€tbl o ypaBHEHUSIM XUMHUYECKUX Bubmorexa LIOK:

74 https://m.edsoo.ru

peakuun

buGaunorexa POIII:



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru

bu6mmoreka [IOK:

75 CucremaTu3aius 1 0000IIeHNe 3HAHNN 110 https://m.edso0.ru
TeMe bu6mmorexa POIII:

https://resh.edu.ru

OO6mrast XxapakTepUCTUKA YTJIEBOJIOB U bubmmoreia LIOK:

76 KJIacCU(UKAIUs YIIIEBOIOB (MOHO-, M- H hifps.//m.eds00.u
bubmmorexa POIII:

HOIHCAXAPHALL) https://resh.edu.ru
bu6mmoreka [IOK:

7 MoHnocaxapuibl: (U3NUECKHE CBONCTBA https://m.edsoo.ru
HaXO0XKJCHUE B MIPUPOJIE bubnuorexa POIII:

https://resh.edu.ru
bu6mmoreka [IOK:

78 [TpuMeHeHwMe TIIIOKO3bI, €€ 3HAYCHHE B https://m.edsoo.ru
KU3HENIEATESIIbHOCTH OpraHnu3Ma Bbubanorexa POIIIL:

https://resh.edu.ru
Jlucaxapuipl: caxapo3a, MajbTo3a U bubmmorexa LIOK:

79 naKTo3af.) Haxomz[eII{)He 1; HpUPOJIE U https://m.eds00.u
bubnmorexa POIII:

MIPUMCHECHHE TUCaXapuI0B https://resh.edu.ru
[Tonmcaxapuapl: CTPOCHUE MaKPOMOJICKYT, bubmuorexa LOK:

80 (bM3UYeCcCKre U XMMUYECKHE CBOKCTBA htfps://m.eds00.1u
’ bubnmoreka POIII:

HPHMCHEHHE https://resh.edu.ru
bubmuoreka [{OK:

81 [TonsiTue 06 NCKYCCTBEHHBIX BOJIOKHAX https://m.edsoo.ru

buGaunorexa POIII:



https://resh.edu.ru/
https://m.edsoo.ru/
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https://resh.edu.ru

bu6mmoreka [IOK:
Pemrenne pacyeTHsIX 3aa4 Ha
82 OIpeeIeHNE IO BBIX0/1a IPOIYKTa i{ps.//m.eds00.
bubmnorexa POIII:
PEaKIUU OT TEOPETUICCKH BO3ZMOKHOTO httos://resh.edu.ru
bu6mmoreka [IOK:
83 CucremaTu3ais 1 0000IIeHre 3HAHUN 110 https://m.edso0.ru
paszaeny bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
KonTponbnas paborta o teme
84 "Kucnopoaconepxamiyre opraHu4ecKue https://m.edsoo.ru
" bubmnorexa POIII:
COCHIHCHIT https://resh.edu.ru
bu6mmoreka [IOK:
AMUHBL: KITaccUPUKaINs, CTPOCHUE
85 MOJIEKyII, 00mas hopMmyIia, H30MepHs, tps://m.eds00.1u
HOMEHKJIaTypa U (PU3NUECKHe CBOMCTBA bubmmorexa POILL
https://resh.edu.ru
bu6mmoreka [IOK:
86 XUMHYECKUE CBOMCTBA an(aTHUIECCKUX https://m.edsoo0.ru
aMHHOB bubnmorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:
87 AHWIUH: CTPOEHHE aHUIMHA, 0COOEHHOCTH https://m.edsoo.ru
XHMHUYECKHUX CBOMCTB aHHJIMHA bubnuorexa POIII:
https://resh.edu.ru
CriocoOslI mosTydeHus: U PUMEHEHNE bubmorexa LOK:
88 https://m.edsoo.ru

aJ'II/I(I)aTI/ILIeCKI/IX AMHWHOB

buGaunorexa POIII:



https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru

AMUHOKHUCIIOTBI: HOMEHKJIATypa U bubnuoreka [{OK:
nu3oMepusi, PU3MIECKUE CBOMCTRA. https://m.edsoo.ru
89
OtnenbHBIC IPEACTABUTEIH Ol bubnuorexa POIII:
AMHHOKHUCIIOT https://resh.edu.ru
. bubamnoreka LIOK:
XuMHYecKHe CBOMCTBA aMUHOKHCIIOT, UX
https://m.edso0.ru
90 OMOJIOTHYECKOE 3HAUYECHHE aMUHOKHCIIOT.
Crrrres OSTI3 TIe o bubmuorexa POIII:
WHTE3 U THAPOJIN3 IIENTHIOB
AP A https://resh.edu.ru
bu6mmoreka [IOK:
o1 benku kak MpUpPOTHBIC OJTUMEPBI; https://m.edsoo.ru
CTPYKTYpPHI OEITKOB bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
92 XUMHUUECKUE CBOMCTBA OEIKOB hitps://m.eds00.1y
bubnnorexa POIII.
https://resh.edu.ru
bu6mmoreka [IOK:
A3zoTcoiepKaIre reTepouuKINIECKHIe
93 coenuHeHus. HyKiemHOBbIE KUCIOTHI: https://m.eds00.1u
cocfaB CT o.eHIZI:; OuoJiornyeckast ‘OJ'IB bubmorexa PIIII:
> 1P P https://resh.edu.ru
[IpakTueckas pabota Ne 4. Pemenue bubnuoreka [{OK:
o4 9KCIIEPUMEHTANIBHBIX 3a/1a4 [10 TEME https://m.edsoo.ru
"A3zoTcoaepxaniue OopraHu4ecKue bubnuorexa POIII:
coennHeHus" https://resh.edu.ru
[IpakTuueckas pabota Ne 5. Pemenue bu6mmoreka [HOK:
95 AKCMIEPUMEHTAJIBHBIX 33124 10 TEME https://m.edsoo.ru
"Pacrio3HaBaHn€e OpraHMYECKUX bubnuorexa POLLL:



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

coeMHeHnI" https://resh.edu.ru
bu6mmoreka [IOK:
KonTtposnsHas paboTa o teme
96 " A30TCOIEpIKAIIINE OPraHUYECKHIE Mtps://m.eds00.1
coe eﬂ P " - P bu6mmorexa POIII:
WHCHHS
8 https://resh.edu.ru
OCHOBHBIE TIOHSATHS XUMHUHU bu6mmoreka [IOK:
97 BBICOKOMOJICKYJISIPHBIX COCTHMHECHHI 1 https://m.edsoo.ru
METO/Ibl UX CUHTE3a —II0JIUMEPHU3ALINS U bubnuorexa POIII:
MTOJIMKOH ICHCALIHST https://resh.edu.ru
bu6mmoreka [IOK:
[TnacTMacchl. YTuiam3aius u nepepadoTka https://m.edsoo.ru
98
IUIACTHKA bubmmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
99 DacToMepsl: HATypalbHBIH https://m.edsoo.ru
CHHTETHYECKHE Kayuyku. Pe3una bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
BosokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
100 cunrernyeckue. [lomumepsl crienuaibHOTO hifps://m.eds00.1u
AsHAYCHIS ' P t Bbubauoreka POIII:
https://resh.edu.ru
bubmuoreka [{OK:
[IpakTuueckas pabota Ne 6. Pemenue i
101 AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME htfps://m.eds00.1u
" P A Y bubnuorexa POIIL:
Pacno3naBaHue rmiacTMacce U BOJIOKOH
https://resh.edu.ru
O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [{OK:
102 M3YyYEHHOI0 MaTepHaa 1o TeMe https://m.edsoo.ru
"BbICOKOMOJIEKYIISIpHBIE COETMHEHUS" bubnuorexa POLLL:



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102



https://resh.edu.ru/

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTHyeckue
n/n Bcero U3y4deHusi | oOpa3zoBaTejbHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK:
1 Atom. CocTaB aTOMHBIX siiep. XHUMUYCCKUI 1 https://m.edsoo.ru
aneMeHT. M30Torbl bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
) CTpoeHue IEKTPOHHBIX 000JI0UEK aTOMOB, 1 https://m.edsoo.ru
KBAHTOBBIE YHCIIa bubmmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
Knaccupukarus XuMHYECKUX IEMEHTOB (S-, https://m.edsoo.ru
3 1
p-, d-, f-amemeHTHI) Bubmnorexka POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
Pacnpezenenne 3JeKTPOHOB [0 aTOMHBIM https://m.edsoo0.ru
4 1
opOuTasm bubnuorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:
DNeKTpOHHBbIE KOH(UTYpaIlK aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1 htips://m.eds00.1u
COCTOSHI YA bubmuorexa POIII:
https://resh.edu.ru
5 DNeKTPOHHBIE KOH(DUTYpAIIK HOHOB. 1 bubnmoreka [{OK:

3J'IeKTpOOTpI/II_[aTCJ'ILHO CTb

https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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bubaunorexka POILI:
https://resh.edu.ru

[lepuoanueckuii 3akoH u [lepuoauueckas bubnuoreka [{OK:
7 crcTeMa XUMHUYECKUX 3emMeHToB /1. U. https://m.edsoo.ru
MenneneeBa, CBSI3b C COBPEMEHHOM TEOpUEH bubnuorexa POILI:
CTPOCHHUS aTOMOB https://resh.edu.ru
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB bubnuoteka [JOK:
g XAMHUYECKHX JIEMEHTOB M 00pa3yeMbIX HMHU https://m.edsoo.ru
MPOCTBIX U CIOKHBIX BEMIECTB IO TPYINaM U bubnuortexa POIII:
nepuoIam https://resh.edu.ru
bu6mmoreka [IOK:
9 CucreMarusanus 1 0000IIeHNe 3HAHUH 10 https://m.edso0.ru
TeMe bubnuorexa POIII:
https://resh.edu.ru
Bunnl xumnueckoii cBsa3u. MexaHu3MEbl bu6mmoreka [IOK:
00pa30BaHus KOBAJCHTHOU CBS3H. https://m.edsoo0.ru
10
Bopaoponnas cBsizb. MexMoneKynsipHbIe bubmuorexa POIII:
B3aUMOICHCTBUS https://resh.edu.ru
bu6mmoreka [IOK:
BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTH
11 aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI tps:/m.eds00.Mu
bubnuorexa POIII:
MOJIEKYJ C UX TE€OMETPUYECKUM CTPOCHUEM https://resh.edu.ru
bubmuoreka [{OK:
12 IIpencraBiacHus O KOMIUIEKCHBIX https://m.edsoo.ru
COEIMHEHUSX: COCTaB M HOMEHKJIAaTypa bubnnorexa POII:
https://resh.edu.ru
13 BemectBa MOJIEKYISPHOTO U bubnuoreka LIOK:

HEMOJICKYJIAPHOTO CTPOCHUA. Turmsr

https://m.edsoo.ru



https://resh.edu.ru/
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KPUCTAJJIMYECKUX PELIETOK U CBOMCTBA

bubmmoreka POIL:

BEILIECTB https://resh.edu.ru
bu6mmoreka [IOK:

14 [ToHsATHE O AUCTIEPCHBIX CUCTEMAX. https://m.edsoo.ru
[IpencraBnenue 0 KOJJIOMAHBIX PACTBOPAX bubnuorexa POILI:

https://resh.edu.ru
HctrHHEBIE paCTBOPEIL: HACKHIIIEHHBIE U bubmmorexa LOK:

15 HEHACHI erHHe I’c)lC”l:BO HMH;CTB https://m.eds00.1u
Kome aJIjII o ;p P ' Bubnuotexa POIII:

UCTAJUIOTUIPATEI

p P https://resh.edu.ru
bu6mmoreka [IOK:

16 CriocoObI BRIPAXKCHHUST KOHIIEHTPAIHH https://m.edsoo.ru
pacTBOpPOB bubnuorexa POIII:

https://resh.edu.ru
. bu6mmoreka [IOK:

Pemrenne 3ama4u ¢ UCHOAb30BaHUEM TOHSITHI

17 "MaccoBas J0JIsl pACTBOPEHHOTO BelecTa" https://m.eds00.1u
"MOJIT HaSIII[(OH EHT a II)/I}I" B ’ bubmorexa POIIL:

P Herpan https://resh.edu.ru
bu6mmoreka [IOK:

13 Knaccugukanus 1 HOMEHKIATypa https://m.edsoo0.ru
HEOpPraHUYECKUX BELIECTB bubanorexa POIIL:

https://resh.edu.ru

bubmuoreka [{OK:

19 Cucremaruzanys 1 06001EHHE 3HAHUN 110 https://m.edsoo.ru
TEME bubmuorexa POIII:

https://resh.edu.ru

20 KonTtponsHas padota no temam "CrpoeHue bubnuoreka LIOK:

aroMa. [lepronueckuii 3aK0H U

https://m.edsoo.ru
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HepHO):[qucxa;I CHUCTEMA XUMHUYCCKUX
anemenToB Jl. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"”

bubaunorexka POILI:
https://resh.edu.ru

Krnaccudukarus XuMHUECKUX pEeakui B

. . bu6mmoreka [IOK:
HEOPraHMYECKOH ¥ OPraHuIeCKON XHUMHH.
21 3aKOH COXpaHEHMs MaCChl BEIECTB; 3aKOH Mtps://m.eds00.M
CoxDAME P enpame T . ’ Bubnuorexa POIIL:
XpaHEHUs U MPEB HUSI SHEPTHH TTPU
P pevpart P P https://resh.edu.ru
XUMHYECKUAX PEaAKIIHSIX
bu6mmoreka [IOK:
27 TernoBbie 3PEKThI XUMUUECKUX PEAKIIUH. https://m.edsoo.ru
TepMoXuMHUUYECKUE YPABHEHUS bubmuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
93 BbIunciieHust mo ypaBHEHUSAM XUMHUECKUX https://m.edsoo.ru
peaKurii 1 TEPMOXUMHUYECKUM YPAaBHEHUSIM bubnuorexa POIII:
https://resh.edu.ru
" . bu6mmoreka [IOK:
CKOpOCTh XMMHYECKOW peaKkinuu, eé
24 3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB hifps:/m.eds00.1u
Karamms n KaTanimTo bl p. bubamorexa POLLL
P https://resh.edu.ru
bu6mmoreka [IOK:
25 ['oMOreHHbIEC U TeTEPOTreHHBIE PEAKIINU hitps:/m.eds00.Mu
P peardt bubmuorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:
IIpaktuyeckas padora Ne 1 o reme .
26 "BrusiHEEe pa3IHYHbIX (PAKTOPOB HA tps://m.eds00.1W
P P bubnuorexa POII:

CKOPOCTh XUMHUYECKOW peakiuu"

https://resh.edu.ru
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OO6patuMbie 1 HEOOpPATUMBIEC PEAKIINH.

bu6mmoreka [IOK:
https://m.edsoo.ru

27
XHWMHUYECKOE PaBHOBECUE bubnuorexa POILI:
https://resh.edu.ru
bu6 OK:
[IpakTtuyeckas padora Ne 2 o reme htilpg?/(;;eeliiascl)lo U
) " Im. :
8 BrusiHue pa3maHbIx GakTOpoB HA ) L ——
TIOJIOKEHUE XUMUYECKOTO PAaBHOBECHUS https://resh.edu.ru
bu6mmoreka [IOK:
DnekTponuTrdeckas auccounanus. CuabHbIe httos://m.eds0o.ru
29 0 .C T '
u c:; Hea IeKTpOJTUTHI. CTETIeHb D ——
u Halnn
A HHat https://resh.edu.ru
bu6mmoreka [IOK:
HNonnoe npousseaenue Boapl. Cpea BOTHBIX httos://m.eds0o.ru
30 .B i H T '
pzzzzpzla 0JI0poIHBIH TIoKazarenb (pH) N a—
P P https://resh.edu.ru
bu6mmoreka [IOK:
31 I'uaponus coneit. Peakiuu, mpoTeKaromiye B https://m.edsoo.ru
pacTBOpax 3IEKTPOJIUTOB bubnuorexa POIII:
https://resh.edu.ru
bub6 OK:
[IpakTnueckas paborta Ne 3 mo Teme htI/tIp:,'I;I/(r)]:eeI:jzcﬁ) U
32 "X T '
"XuISECKIG peai 8 piCTEOpEX BuGmorexa POLL
P https://resh.edu.ru
bubmuoreka [{OK:
OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC _
33 aKIMy. BaskHelne OKUCIUTENN 1 https://m.eds00.ru
PEAIIHL. CHILIE ORHCIITE bubaunorexa POIII:

BOCCTAaHOBHUTCIIN

https://resh.edu.ru
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Merton 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)

bu6mmoreka [IOK:
https://m.edsoo.ru

34 Oananca bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

35 DJIEKTPOJIU3 PaCTBOPOB U PaCILIaBOB https://m.edsoo.ru

BEIIECTB bubnuortexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

36 Perrenne 3a1a4 pa3MyHbIX TUIIOB ttps://m.eds00.1u
bubmuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

37 Perenue 3a1a4 pa3InyHbIX THIIOB tps://m.eds00.1u
bubnuorexka POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

Cucremaruzanus 1 06001IEHAE 3HAHUN 110 https://m.edsoo.ru

38

teme "XuMHUeCcKre peakiun" bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

39 KonTponsHas pabora o Teme "XuMUUIECKHE https://m.edsoo.ru

peakuun" bubnuorexa POIII:
https://resh.edu.ru
[Tonmoxenne Hemeraos B [lepuoauueckoit bubnmoreka [{OK:
40 CUCTEME XMMUYECKUX deMenToB JI. U. https://m.edso0.ru
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX bubnuorexa POII:

aToMOB. ®U3NUYECKHE CBOMCTBA HEMETAIIJIOB

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

AnnoTponus HEMETaJUIOB (Ha IpUMeEpe

bu6mmoreka [IOK:
https://m.edsoo.ru

41
KHCIIOpo1a, cephl, ocdopa u yriepoa) bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:
42 Bogopoa: monyuenue, Gu3ndeckue u https://m.edsoo.ru
XUMHUUYECKHE CBOMCTBA. [ HIpuIbl bubnuortexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
l"anorensl: HaX0XA€HUE B PUPOJIC, CITOCOOBI
43 MOJTy4YeHUs, PU3UIECKHE U XUMHIECKHE ttps://m.eds00.1u
. 021(1:1 a ’ bubmuorexa POIII:
BOWCTB
https://resh.edu.ru
. bubmuoreka [OK:
lNanorenoBomopoasl. Baxunelmue
44 KHCIIOPOJICOAEPIKAIINE COCTUHEHHS tps://m.eds00.1u
ranorepHoHB ACpat A bubnuorexka POILI:
https://resh.edu.ru
bu6mmoreka [IOK:
JlaGopaTopHble U MPOMBIIIJICHHBIE CLIOCOObI
45 [OJIyYeHHs rajoreHoB. IIpuMenenne hifps:/m.eds00.1u
l"a.]'I(z:IGHOB U UX CO€ I/I.He}fm“l bubmmorexa POLLL
A https://resh.edu.ru
bub OK:
[IpakTuueckas pabota Ne 4. Pemenue nomuotexa L1
46 AKCIEPUMEHTAJIBHBIX 33124 10 TEME htfps://m.eds00.1u
'TaJ‘IOIIJ“eHLI" 8 bubnuorexa POII:
https://resh.edu.ru
Kucnopon: naboparopHsie u bubnmoreka [{OK:
47 MIPOMBIIIEHHBIE CIIOCOOBI MOJTYYCHHUS, https://m.edsoo.ru
(buznueckre U XuMu4Yeckue cBoiictea. O30H. bubnuorexa POII:

HpI/IMeHeHI/IC KHCJIOpOJa 1 O30Ha

https://resh.edu.ru
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bu6mmoreka [IOK:
https://m.edsoo.ru

48 O

KCHJIBI U TIEPOKCHIBI P E——

https://resh.edu.ru
bu6mmoreka [IOK:

49 Pemenue 3a1a4 pa3anyHbIX TUIIOB https://m.edso0.ru
At p bubanorexa POIIL:

https://resh.edu.ru

bu6mmoreka [IOK:

Cepa: HaxOXJIeHHUE B MPUPOJIE, CITOCOOBI

50 MOJTy4YeHUsI, PU3HMIECKHE U XUMHUIECKUE https://m.eds00.

. ;1212 . ’ bubnunorexa POIII:

BOMCTB
https://resh.edu.ru
bu6mmoreka [IOK:
https://m.edso0.ru

51 C

CPOBOAOPOL, CYb (LI Bubaunoreka POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

Kucnopozacoaepskaliye COeAMHEHUS CEPBI. https://m.edsoo.ru

52 N "

OCcoOEHHOCTH CBOWCTB CEPHOM KUCIIOTHI bubnuorexa POIII:
https://resh.edu.ru
bu6 OK:

[Ipaktuueckas padota Ne 5. Perenue uomotexa I

53 JKCIIEPUMEHTAILHBIX 3ama4 1o TeMe "Cepa u https://m.eds00.u

o coeltj S a p bubaunorexa POIII:

a https://resh.edu.ru
bu6nmoreka [HOK:

A30T: HaX0Xk/IEHUE B PUPO/IE, CTIOCOOBI )

54 MOJIy4eHus1, GU3NUYECKUEe U XUMHUECKHUE tps://m.eds00.1W
i ’ bubnuoreka POIIL:

CBOMCTBA. AMMI/IaK, HUTPUBI

https://resh.edu.ru
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Kucnopoacoaepixkaiye coeIMHEHUS a30Ta.

bu6mmoreka [IOK:
https://m.edsoo.ru

95
OCOOCHHOCTH CBOMCTB a30THOM KMCIIOTBI bubmmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
[TpumeHeHue a30Ta U €ro COCANHCHHUH. https://m.edsoo.ru
56
A3OTHBIE yI0OpEeHUS bubmmorexa POIII:
https://resh.edu.ru
docdop: HaXOXKIEHUE B PUPO/IE, CIIOCOOBI bubmmoreia LIOK:
57 o ei.ym q)nsfmecxne priMit;eCKne https://m.eds00.
. 0?: . d’)oc o doch Bubmauroreka POIII:
BOMCTBA. Wbl 1 WH
8 https://resh.edu.ru
bu6mmoreka [IOK:
Oxcunst pocdopa, hochopcoaepkainne https://m.edsoo.ru
58 .
kucioThbl. Cost pochopHOM KUCTOTHI bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
59 [Tpumenenne Gocdopa u ero coeqMHEHHUIA. https://m.edsoo0.ru
dochopHbIe y10OpeHUs bubnuorexa POIII:
https://resh.edu.ru
bub6 OK:
[Ipaktuueckas padota Ne 6. Perenue nomuotexa L1
https://m.edsoo.ru
60 SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhocdhop u ux coenuHeHU" bubmuorexa POLLL
P A https://resh.edu.ru
Yriepoa: HaX0XKACHUE B IPUPOJIC bubmorexa LOK:
61 annoi3 é)ul:IHLIe Moﬂ npuka IEI)I/I'p(bi[B’I/IquKHe u htips://m.eds00.1u
P A HH buGnuoreka POIII:

XUMHWYCCKHEC CBOﬁCTBa, MMPUMCHCHUC

https://resh.edu.ru
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Oxcun yrirepona(ll), okenn yrinepomga(1V),

bu6mmoreka [IOK:
https://m.edsoo.ru

62 YTOJIbHAsI KUCJIOTa U €€ COJIN bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

63 Perenvie 3a1a4 pa3aInyHBIX THIIOB hitps://m.edsoo.1y
bubmnorexa POIII:
https://resh.edu.ru

. bubmmnoreka IIOK:
Kpemuuii: HaxokJIeHUE B IPUPOJIE, CIIOCOOBI
64 MOJTy4YeHUs, PU3UIECKHE U XUMHIECKHE https://m.eds00.
: ’ Bubmmorexa POIII:
cponctsa https://resh.edu.ru
bu6mmoreka [IOK:
Oxcun kpemuus(1V), kpeMHUeBast KHCIOTa, https://m.edsoo.ru
65
CUJTUKATBI bubmmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

66 [TprMeHeHe KPEMHHUS U €0 COCMHEHUIA. https://m.edsoo0.ru

CrexkJio, ero nojay4yeHue, BUIbl CTEKIIA bubanorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

67 Pemenue 3a1a4u pa3audHbIX THIIOB https://m.eds00.ru
bubnuorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:

68 Cucremaruzanus 1 0000IeHIE 3HAHUM 110 https://m.edso0.ru

teme "Hemerammnr" bubnmuorexa POIII:

https://resh.edu.ru
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bu6mmoreka [IOK:
https://m.edsoo.ru

69 KonTponsHas padora o Teme "HemeTamis P E——
https://resh.edu.ru
bu6mmoreka [IOK:

70 AHanu3 pe3ysibTaToB KOHTPOJIBHOU pabOThI, https://m.edsoo.ru

KOPPEKIIUS OITHO0K bubnuortexa POIII:
https://resh.edu.ru
[Tonoxenue meramnos B [lepuonnyeckoit bubnuoreka [{OK:
7 cUCTEME XMMHUYECKUX DJIEMEHTOB. https://m.edso0.ru
OCco0EHHOCTH CTPOCHHS DIIEKTPOHHBIX bubmuorexa POIII:
000JI09€K aTOMOB METAJLIOB https://resh.edu.ru
bu6mmoreka [IOK:
OO6mire hu3HyecKre CBOMCTBA METAJLIOB. https://m.edsoo.ru
72
[IpuMeHeHre METaIJIOB B OBITY M TEXHUKE bubnuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

73 CrnaBel MeTauioB. Kopposust Metaior hitps://m.eds00.u
bubnmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

74 Pemenue 3a1a4 pa3inyHbIX THIIOB https://m.eds00.ru
bubnuorexa POIII:
https://resh.edu.ru

DIEKTPOXUMHUYECKHH Psi/T HATPSHKCHU T Bubmorexa LIOK:

75 MeTtauioB. OOIIHe CrocoObl MOTydeHUs! https://m.eds00.1u

bubnmuorexa POIII:

MCTaJlJIOB

https://resh.edu.ru
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OO0mas xapaktepuctuka Metamion |A-

rpynnsl [leproauyeckoi cucrteMsl bubnuoreka [{OK:
76 XMMHUYECKHX 31eMeHTOB. Hatpuii 1 kanuii: https://m.edsoo.ru
MoJTydeHue, PU3NICCKUE M XUMUICCKHEC bubnuorexa POIII:
CBOWCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U https://resh.edu.ru
HUX COeIUHEHUN
O6mas xapakrepuctuka metayios |A-
rpynnsl [leproauueckoit cucTeMbl bubnuoreka [{OK:
77 XUMHYECKHUX 3JIEMEHTOB. Maruuii u https://m.edsoo0.ru
KaJIbIIMI: TIoJTydyeHue, Gusndeckue u bubnuorexa POIII:
XUMHYECKHE CBOMCTBA, MPUMEHEHHUE https://resh.edu.ru
MPOCTHIX BEIIECTB M UX COSTMHECHUN
bu6mmoreka [IOK:
78 YKECTKOCTh BOMIBI U CIIOCOOBI €€ YCTpaHEHHs ttps://m.eds00.1u
bubnuorexka POILI:
https://resh.edu.ru
bu6mmoreka [IOK:
79 AIIFOMUHUI: TIoTydeHue, GU3NIECKre U https://m.edsoo0.ru
XUMHUYECKHE CBONCTBA, MIPUMEHECHHUE bubnuorexa POIII:
https://resh.edu.ru
AmMdoTepHbIe CBOMICTBA OKCHIA U bubmuoreka [{OK:
80 THIPOKCHIA aTFOMHHUS, https://m.edsoo.ru
TAIPOKCOKOMILIEKCHI AITFOMUHUS, UX bubnuorexa POIII:
[IPUMEHEHHE https://resh.edu.ru
bubmuoreka [{OK:
81 https://m.edso0.ru
Pemenue 3a1a4 pa3nuyHbIX TUIIOB e —

https://resh.edu.ru
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

[Ipaktudeckas padora Ne 7. Pemenue

bu6mmoreka [IOK:
https://m.edsoo.ru

82 SKCIIEpHMMEHTAJIbHBIX 3aJ1a4 I10 TEME
"MeTfJIJH)I IJIaBHBIX Hoz?rpynn" bubamoteia POILL
https://resh.edu.ru
OO61ras XxapakTepucTUKa METAILIIOB bubnuoteka [JOK:
83 no6o4HbIX noarpymi (Bb-rpyrm) https://m.edsoo.ru
[Teproanuecko CUCTEMbI XUMHUYECKHUX bubnuortexa POIII:
3JIEMEHTOB https://resh.edu.ru
bu6mmoreka [IOK:
84 dusnyeckre 1 XAMUYECKUE CBOMCTBA XpoMa https://m.edsoo.ru
U €r0 COEMHEHUM, X IPUMEHEHUE bubmuorexa POIII:
https://resh.edu.ru
. bu6mmnoreka LIOK:
Baxwueiimme coeIMHEHNS] MapraHia.
85 ITepMaHranaT Kajius, ero OKUCIMTEIbHbIE hitps://m.edse0.u
_ ’ ButGnunorexa POII:
cponctBa https://resh.edu.ru
. bu6mmoreka [IOK:
du3nyecKkrue 1 XUMHUECKHE CBOIMCTBA Kee3a
86 u ero coeaunenuii. [loayuenue u https://m.eds00.u
bubnmorexa POIII:
MIPUMCHECHHE CIUIABOB JKeye3a https://resh.edu.ru
bu6mmoreka [IOK:
87 Du3nyeCcKUe ¥ XMMUYECKHE CBOMCTBA MEIU U https://m.edso0.ru
€€ COCMHEHUI, NX IPUMEHEHHE bubnuorexa POIII:
https://resh.edu.ru
. bubmuoreka [{OK:
dusnveckrue 1 XMMUYECKHE CBOMCTBA IIMHKA
88 U €r0 COEJMHEHHH, X TIPUMEHEHHE. https://m.eds00.1u
’ bubnmoreka POIII:

FI/II[pOKCOKOMHJ'ICKCH OWHKa

https://resh.edu.ru
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[Ipaktudeckas padora Ne 8. Pemmenue

bu6mmoreka [IOK:
https://m.edsoo.ru

89
iﬁ:eaneﬂzaé?me 3af)1aq 1o T'G:Me P a—
TaJIJIbI II0OO0YHBIX ITOATPVIII
ATByH https://resh.edu.ru
bu6mmoreka [IOK:
90 Pemenue 3a1a4 pa3anyHbIX TUIIOB https://m.eds00.1u
At p bubanorexa POIIL:
https://resh.edu.ru
bu6mmoreka [IOK:
O0001IeHIE U CHCTEMATH3AIUS H3YYEHHOTO https://m.edsoo0.ru
91
Marepuana no teme "Metamib" bubmuorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:
https://m.edso0.ru
92 K 3] "M "

OHTpOJIbHAs paboTa no Teme "MeTasibl P
https://resh.edu.ru
bu6mmoreka [IOK:

03 AHamu3 pe3yiIbTaTOB KOHTPOJIbHOU paboTHI, https://m.edsoo0.ru
KOPPEKIIUS OITMO0K bubnuorexa POIII:

https://resh.edu.ru
. bu6mmoreka [IOK:

Ponp xumun B oGecrieueHuN yCTOMYUBOTO

94 a3BUTH ueioBeuecTBa. [loHsaTHe 0 https://m.eds00.u
Ea HBIX METOIaX I/ICCJ'Ié OBaHU BEIECTB bubmorexa POILL

ya A a H https://resh.edu.ru
Hayunblie nmpuHIMIIBI OpraHu3aluu bu6mmoreka [HOK:

95 XUMHUYECKOTO TIPOHU3BOJICTBA. https://m.edsoo.ru
[IpompInieHHbIE CIOCOOBI TOTYYCHHUS bubnuorexa POII:

Ba)KHEMIIINX BEIIECTB

https://resh.edu.ru
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XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOLIECH

bu6mmoreka [IOK:
https://m.edsoo.ru

% Cpedbl U €ro MOCIEACTBUS bubnuorexa POILI:
https://resh.edu.ru
bu6mmoreka [IOK:

XWUMHS ¥ 3I0POBbE YEIIOBEKA. https://m.edsoo.ru

97

JlekapcTBEHHBIE CpeICTBA bubnuortexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

Xumus nuim. Poas XuMun B oOecrieyeHun https://m.edso00.ru

98 .

MHAIIIEBOM OS30IMaCHOCTH bubmmorexa POIII:
https://resh.edu.ru
bu6mmoreka [IOK:

99 Kocmernueckue u mapdromMepHbIe CpeICTBA. https://m.edsoo.ru

breiToBas xumus bubmmorexa POIII:
https://resh.edu.ru

. bu6mmoreka [IOK:

XuMUs B CTPOUTENILCTBE. BaxkHelue

100 CTPOMTEINIbHBIE M KOHCTPYKIIMOHHBIC hifps:/m.eds00.1u
bubnmorexa POIII:

MATepraat https://resh.edu.ru
bu6mmoreka [IOK:

101 XUMUS B CENBCKOM XO3SIMCTBE. https://m.edso0.ru

Opranuyeckrie 1 MUHEpaJIbHbIEC yI0OpEHUS bubnuorexa POIII:
https://resh.edu.ru
bubmuoreka [{OK:

102 Cucremaruzanus 1 0000IeHIE 3HAHMI 110 https://m.edso0.ru

TeMe bubnmuorexa POIII:

https://resh.edu.ru
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102







YYEBHO-METOJIMYECKOEOBECHEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

1.Xumus. 1 Oxnacc. Yrmyonenusiii ypoBeHs: yueouuk/O.C.I"'abpuensa,.I'. Octpoymos,
C.A.Cnanko- 3-eusn.,- M.: -399c¢ I[Ipocsemenue,2022

2. Xumusil1kmnacce. Yrinyonennsiii ypoBens:yaeOnuk/O.C.I"'abpuensn,[.I".JIpicoBa.-4-
ems.,- M.: llpocda, 2017.-397¢

JlonotHUTeIbHAS JIUTEPATYPaA JJIsl YHAUIUXCS

1. MansimnkunaB.3anumarensHas xumus. Heckyunsiit yueonnk.—Cankt-IlepreOypr: TpuoH,
1998.

2. Aptemenko A.W. YnuBuTenpHbI Mup opraandeckoi xumun.— M.:JIpocda, 2005.
3. Amux6epona JL.IO., PykkH.C.. TTone3nas xumus :3amaun u uctopus.— M.:JIpoda, 2006.

4. Crenunb./l.,Anux6epoBall.}O..3annmMarenbHble 3a1a0us U 3P(EKTUBHBIE OMBITHI 10
xumun.— M.: JIpocda, 2005.

5. Apremenko A.U. Ilpumenenne opranndeckux coequHenuit.— M.:/Ipocga,2005.
6. 3omMmerK.ump.Xumus.CnpaBouHuk mkoJbHUKA U cTyaeHTa/[lep.caem.—M.:JIpoda, 2005

7. TabpuensnO.C.,OctpoymoBW.I". Xumust. [l IIKOJTPHUKOB CTAPIIUX KJIACCOB U
noctynatmuxs BY3e1.— M.:/Ipoda, 2005.

8. KapmosaA.A.,JIleBkunA.H.Oprannueckast Xumust: HUTIOCTpUpoBanHbIi Kype:10(11) kmacc:
nocobue misyyamuxcs. — M.: IIpocsemenue, 2005.

9. VmkanosaB.H.,MoannnucH.B. Xumusi:Koukypcusie 3aganus u orBetsl: [locodue ms
noctynawmuxs BY3e1.— M.:IIpocBemenue, 2005.

10.JIuguaP.A.,MaprynucB.b.,[ToranoBaH.H. Xumudeckue 3anauu ¢ pemenusmu:llocodue mst
IIKOJILHUKOBH abuTypueHToB. — M.:IIpocBemienue, 2005.

METOAUYECKUEMATEPHUAJIBI J1JIS1 YUUTEJI S
CpeacrBa 00y4eHus

1.I1eyaTHbienocoous
Tabnuywr:

1 CepusacnpaBounbixtabaumnmoxumun («IleproandeckascuCTeMaX UMHUYECKAX
anemeHToB/l.1.Menneneesa»,«PacTBOpUMOCTBCOIEN, KUCIIOTHOCHOBAaHUIB BOJEY,
«ONEKTPOXUMUYECKUN Pl HampsDKeHUW  MeramuioB», «Okpacka
WHIUKATOPOB B PA3THIHBIXCPEIAX )

Cepust MHCTPYKTUBHBIX TAOJIHI] TOXUMUHU
Cepust TaONMMIINO HEOPTAaHUYECKOUXUMUU
Cepust TaONMMIIIO OPraHNYECKONXUMHUH

o ko

CepI/IHTaGHHLIHO XUMHUYCCKUMIIPOU3BOACTBAM



2.Y4eOHO-TpaKTHYecKOeny4e0H0-/1a00paTopHOe00opy10BaHe
Ilpubopul, npucnocobnenusn:

1 Anmapar (ycTaHOBKa) JUTS TUCTHILISIIME BOJIBI
2.Becni (10500 xr)

3.HarpeBarenbHbIenpruOOPHI (3JEKTPOIUINTKA, CITUPTOBKA)
4.CToNMK MO bEMHBIN

S.raTuB s qeMOHCTpaUOHHBIX MpoOupokI1X-21
6.1lraTiB MetamueckuidLLIJTb

7.Anmapart (npubop) /Uit MOTyISHUS Ta30B
8. Ammapar /i npoBeaeHUs XuMudeckuxpeaknii AITXP

9.ITpuGop At WITIOCTPALK 3aBUCUMOCTH CKOPOCTH
XUMHUYECKONPEAKIIUUOTYCIOBUN

10.ITpubop it OKUCICHUS CIUPTa HAJl METHBIM KaTaJIH3aTOPOM
11.ITpubop misionpeaesenus: cocTaBa Bo3yxa

12 TIpubopmiscoOnpanusiu
XPaHCHUSTA30B.

Peaxkmuevt umam epuaibl.

1Ha6op Ne 1 OC«Kucmotbi»
2.Ha6op Ne 2 OC«KucnoTsi»

3.Hab6op Ne 3 OC«I'uapoxcuapi»

4. Ha6op Ne 4 OC«OKcuapl METaLIIOB»
5.Hab6op Ne 5 OC«Mertanibi»

6.HaGop Ne 6 OC«lllenouHble UIET0YHO-3eMETbHBIEMETAILITBI»
7.Ha6op Ne 7 OC«OrHeonacHble

8.Habop Ne 8 OC«I"anoreHsI»
9.Ha6op Ne 9 OC«I"amoreHuipi»

10.Ha6op Ne 10 OC«Cynbdatsl. Cynbdutsl. Cynbhuab»
11.Ha6op Ne 1 1 OC«Kap6onaTsi»

12 HaGop Ne 12 OC«®docdarsl.

13.Ha6op Ne 13 OC«Aneratsl. Ponanuasl. CoequHeHus xenesza»
14.Ha6op Ne 14 OC«CoenuHeHuss Maprania»

15.Habop Ne 15 OC«CoenuneHusixpoma»
16.Habop Ne 16 OC«Hutpatbi»

17.Ha6op Ne 17 OC«MHauKaTOPHI»

18.Ha6op Ne 18 OC«MuHepanbHbIeY100pEHUS»
19.Ha6opNe240OC «Matepuanbi»



Mooenu

1 Habop KpUCTAILTMYECKHUX PENISTOK: alMasa, TpaduTa, TMOKCUAAYTIepoa,Kenesa,
MarHus, MeAu, IOBapEHHOM COJIH, o4, JIbJIa.

2.HaGop 1t MoIeupoBaHus CTPOCHHS HEOPTaHUIECKUXBEIIECTB.
3.Habop s MoienupoBaHus CTPOCHUS OPTraHUYECKAXBEIIECTB.

4. HabGop 17151 MOJEIMPOBAHUS TUIIOBXUMUYECKUXPEAKIUN (MO 1NN -aNIIMKALKN ).
5.Habop mis MoaenupoBaHUSIEKTPOHHOTO CTPOSHUSI aTOMOB.

6.HaGop s MoienmupoBaHus CTPOCHUSI aTOMOB U MOJIEKYIT (BBUIE
KoJbLerpaHHuKoB) /.CripaBouHO-UH(OpMaLMOHHBIH cTend,«[lepuoanueckas
cucreMaxumMudeckux anemenToB .M. MenneneeBa».

10.

11.

12

yqeﬁHO'MeTOJII/I‘{eCKI/lﬁKOMl'[.]'leKT

laopuenssa  O.C.  IIporpamma kypca xumum s 8-11  kmaccoB
o0mreo0pazoBaTenbHBIX yapexaeHuid.— M.: JIpoda, 2005.

INa6puensnO.C. Xumust. 1 Oxnace. IlpoduasHblil ypoBeHBb:MeTOA. MOCOOHE.-M.
[Mpoceemenue, 2021

INa6puensnO.C.,Mackaep®.H.,ITornomapeBC.10., TepenunB.1. Xumusa. 10 xmacc.
[TpodwunpHBINA ypoBeHB: yuel.1s00meo0pazonar. Yupexaeauii.—M.: [Ipocsemenue,
2021.

INa6puensa O.C., OctpoymoB N.I'. HacronpHas kaurayaurens. Xumus. 10 kimacc. —
M.: JIpoda, 2004.

['abpuensnO.C.,bepeskunll.H., YmmakoBaA. A.unp.KoHTpoJIbHBIE ¥ TPOBEPOYHBIE
pabotsl o xumuu. 1 0xnacc — M.: Ipoda, 2003.

INa6puensnO.C.,OcrpoymoBI.I".,OctpoymoBaE.E.Opranndeckas XumMus B TeCTax,
3amavax, ynpaxkaenusax.10 kimacc. — M.: JIpoda, 2004.

I'a6puensunO.C.,ITonomaperC.1O.,KapuoBaA.A.Opranudeckast xumusi:3aiaqu u
ynpaxnenus. 10 knacc. — M.: [Ipoceemenune, 2005.

I'a6puensa O.C., IlonkoBa T.H., KapuoBa A.A. Opranuueckas XuMus:
MeTtoanueckoe nocodue. 10 kmacc. — M.: IIpocsemenue, 2005.

I'abpuensanO.C.,Barnunall.Il. Xumuueckuil skcrepuMeHT Mo OpraHnyecKoi
xumud. 1 Oxnace. — M.:[Ipoda, 2005.

I'a6puensunO.C.,OctpoymoBU.I". Xumus. 1 Oxi.:Metoauueckoenocooue.—M.
Hpoda,2005.

I'abpuensnO.C.,Pemerosl]l.B.OctpoymoBU.I". HukutiokA.M.I'oToBUMCS K €JUHOMY
rocynapcTBeHHOMY dk3ameHy.— M.: [Ipocsemienue, 2021.

I'a6puensnO.C.,OctpoymoBU.I". Xumust a7 MIKOJIHLHUKOB CTAPIINX KIACCOB U
nocrynaromuxs By3bl: Yue0.Ilocobue. — M.:/Ipoda, 2005.



IIOHOJIHI/ITeJIBHaﬂ JUTEpaTypa IJd YIUTeJad

1.bynxycll.®. Knura ans urenus o opranuueckoit xumuu— M.: IIpocsemenue,
1985 2. Kupsixos B.I'. Oprannyeckast xumus.—M.: [Ipocsenienne, 1983

3. JlumunP. A, SIkumoBaE.E.,BoporaukoBaH. A. Xumusi. Meroanueckue marepuanbi10-11
knaccel. - M.:JIpoda,2000

4.HazapoBa I.C., JlaBpoa B.H. MHcnonszoBanue y4ueOHOTO
00OpyIOBaHUsl HA MPAKTUICCKUX 3aHATHAX 110 XuMuu.—M., 2000

5. JIunuuP. Aunp. Xumust. 10-11knaccsr. lunakrudeckue Matepuaibl(Pemennesanay). —
M.: Ipoda,2005.

6.JlumuaP. A. ,MaprymucB.b. Xumus. 10-1 1kimaccer. lunakrnaeckne matepuansl.(TecTor
1 poBepouHbie 3amanus).— M.: JIpoda, 2005.

7.ApremeHkoA.M.Oprannueckasxumus: Homenkiarypa. 3omepust. eKTpOHHbIE
addextr. — M.:JIpoda, 2006.

8.CyposueaP.Il. uap. Xumus. 10-11 kimaccer. Hoeie Tectol. —M.: Jpoda,2022.

9.JleBkunA.H.Xumus B npodunsHo# mkose:ITocooue mis yaurens.—M.:
[Ipoceemenue, 2005.

10. PapeuxuitA.M.KonTtposbabie pabotsl mo xumuus10-11kmaccax:ITocobue mst
yuutens. — M.:IIpocsemenune, 2005.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI
HUPECYPCBICETH UHTEPHET

HNuTepHeT-pecypcebl
http://experiment.edu.ru/http://
www.school.edu.ru/default.asp
http.www.profile-
edu.ru/http://school-
collection.edu.ru/http://ikt-
festival.ucoz.ru/http://www.it-
n.ru/http://chimia24.ucoz.ru/
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