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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 oOpa3oBanus ydammxcs 10 — 11 kmaccoB. M3yuenue mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGMIEHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTalid WX K OBICTPO MEHSIOMIMMCS YCJIOBHSIM 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
MHTEPIpPETAIMI0 B COOTBETCTBUM C OcCHOBomosaratomumu mnonoxenusmu OrOC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CICYIOIINE BBITIOTHIEMBIC
IPOrpaMMoi 1o XMMHUH (PyHKLUU:

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  NpeAycMaTpuBaeT  OIpelesIeHHE:
IPUHLUIOB  CTPYKTYPHUPOBaHMsI M  IOCJIEIOBAaTEIbHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTIDKEHUM O0O0ydaromuxcss B paMKax HUTOroBOHM arrectauuu B (OpMe €IUHOro
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHHS
B paMKax  OTIEJNbHBIX 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 [peUlaraeT NPUMEPHYIO MOCJIEA0BAaTENIbHOCTh M3Y4YEHUs y4yeOHOro Marepuana c
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 Pe3yJbTaToOB
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 NO3UIMAM B I[pOorpaMMe MO XUMHUU IPEIyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00uiero ooOpas3oBaHus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBIIIONICH coJepKaHusl yueOHOTO TpeaMeTa «XUMUsD» 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 0a30BOT0O U yriyOIEHHOTO YpOBHEH B cucteme MU depeHIIMPOBAHHOTO 00yUeHHS Ha
YpOBHE cpeliHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJIEHHOIO M3y4yeHUs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
o0pa3oBaHUs B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJIeHHE TEOPETHYECKOM U TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHbI Mpopuiib 00y4eHHs, B TOM YHCIIE C MEPCHIEKTUBOM MOCIEIYIOMIEro MOIy4eHUs
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mIaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeNbHON MPOTrpaMMBI CpeHEro O0IIero oOpa3oBaHMsI M3YyUEHUE MpeaMeTa « XUMUsD»
OPUEHTUPOBAHO TAK)KE HAa PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYalOIInXCs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTOo
Tpygda ¥  OOOOMIEHHBIX CIOCOOOB  JIEATEIBHOCTH, HUMEIOMINX  MEXIUCIUILTMHAPHBIH,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO HM3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTpeJeNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpHOW OpraHM3alliy COIepXaHHs 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 COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHHI, OTHOCSIIUXCA K 0a30BOMY
YPOBHIO M3y4Y€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMpPENeIEHHOE TEOPETUUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpPOBHE M3Yy4eHHUs 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 PeakKilfii, pacCMaTpUBAEMBbIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHUX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMUYECKUX MPEICTABICHUAX O CTPOCHUM aToMa. XMUMUYECKas CBA3b 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 BeElIECTB. B Kypce oOpraHm4eckoidl XUMHHM IPU PACCMOTPEHHM PEAKIIMOHHOU
CIOCOOHOCTH COEMHEHUH yenseTcss 0co00e BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.



Oco0oe 3HaueHne 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 (M3MKE), 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 yAETBHBIN BeC OyAeT MMETh OpraHuydeckas Xxumus. 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 JIMMHJbI, OEJIKU, YIJIeBOJAbI, HYKIEMHOBBIE KHUCIOTHI M aApyrue. IIpu stom
3HaHMUS O COCTaB€ U CBOMCTBAaX IMpPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHusSi 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 nuHpOpMaTHKay U «PyCccKuil SI3bIK U TUTEpATYPay.

[Ipn uzydeHun ydyeOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTENIEHHOW 3HAYMMOCTU sBisieTcs (OpMHUpPOBaHME OCHOB HAyKHM XHUMHHM Kak oOnactu
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 NPEICTABICHUI: O MaTEPUATHLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAE€MOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYeCKOW W MUIIEeBOW 0e30MacHOCTH, B 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 IPUPOJIHOM 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, HaJMOJIEKYJISIPHOM, 0
TEPMOJUHAMMYECKAX M KHHETUYECKMX 3aKOHOMEPHOCTAX HPOTEKAHUS XUMHYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 0OmMx
Hay4YHBIX MPUHLUINAX XMMHUYECKOTO TPOU3BOJICTBA;

e (opMupoBaHHe Yy OOy4YalOIIMXCS OCO3HAHHOTO IOHMMAHHUS 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, AaHAJIA3a M OLEHKM C MO3ULMHA 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
nprOOpEeTeHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SBJICHUM, HWMEIOIIHUX MECTO B IIPUPOAE, B IPAKTHUYECKOW JACATEIBHOCTH W
IIOBCETHEBHOM KU3HH.

B nmnnane peanu3zanuu 1NEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M pa3BUBAIOIIMX (QYHKUUN
I[EJIOCTHOM CHUCTEMBI CpEHEro oOIIero oOpa3oBaHUs NMPHU M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHUOOPETAIOT TAKKE LIETTH U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B TII03HABAEMOCTH SIBJICHUN MPHUPOJbI, YBAKEHUSA K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHWIO W TMO3HAHUIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJIO U
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IIECHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
criocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHIO YCICIIHOU
npoheCcCHOHANBHOM W OOIIECTBEHHOMN JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

¢bopMHpOBaHHE YMEHMH M HaBBIKOB Pa3yMHOTO MPUPOJOINOIb30BAHMS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYypbl,  MIpUOOpeTeHHe  oOmbiTa  OOIIECTBEHHO-TIOJE3HOM
9KOJIOTMYECKOM eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHsS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpazoBanusi, cocrabisger 204 ygacoB: B 10 xmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEJEIIO).



COJEPKAHUE OBYYEHUA
11 KJIACC

OBLIAA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 3neMeHT. M3oTonsl. CTpoeHne 3JeKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUYECKHE YPOBHU W TOAYPOBHU. ATOMHBIC
opOutanu. Kiaccupukanus XMMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
SJIEKTPOHOB TI0 ATOMHBIM OPOHUTANSAM. OJIEKTPOHHBIE KOH(MUTYpAIlMH aTOMOB DJIEMEHTOB
MEPBOr0—4YEeTBEPTOr0 MEPUOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHbBIE
KOH(UTypali HOHOB. DJIEKTPOOTPULIATETHHOCTb.

[lepnognueckuit 3axkoH u Ilepuonnmueckas cucremMa XHMHYECKUX 3ieMeHToB J[.M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOW Teopuel CTpOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
XMUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXHBIX BEIIECTB MO Tpynmam M
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menneneesa.

XuMudeckas CBSI3b. BUIBI XMMHUYECKOW CBS3W: KOBAaJEHTHAs, MOHHAS, MeTalaInmdecKas.
MexaHnn3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIN U IOHOPHO-aKUENTOPHBIA. DHeprus
1 JuInHA cBs3U. 11oJpHOCTH, HANIPABIEHHOCTh M HACBHIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHble
cBs3U. BonopoaHas cBsa3b. MexMONIEKyIsIpHbIE B3aUMOICHCTBHUS.

BaneHTHOCTh M BaJICHTHBbIE BO3MOXHOCTU aTOMOB. CBSI3b BJIEKTPOHHOW CTPYKTYpPHI
MOJIEKYJ C MX T'€OMETPHUYECKHUM CTPOEHHEM (Ha IMpHMEpE COEIUHEHHH 3JIEMEHTOB BTOPOTO
nepuoaa).

IIpencraBineHre O KOMIUIEKCHBIX —coenMHEHUsAX. (CoCTaB KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHAbl. 3HAaYeHHWE KOMIUIEKCHBIX coeauHeHuil. Ilonstue o
KOOPJIUHALMOHHOM XUMUHU.

BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHUS. THIBI KPUCTAIIIMYECKUX
peléToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsTe o aucnepcHbIx cucreMax. Mctunnsle pactBopsl. IIpencrasienne o KOUIOMIHBIX
pactBopax. CrnocoObl BbIpa)KEHUs KOHLIEHTpPALlMM PAacTBOPOB: MaccoBas JO0Jid BEIIEeCTBA B
pacTBOope, MOJISIpHas ~ KOHIEHTpauus. HacellieHHbIE M HEHAaCBILICHHBIE  PacTBOPHI,
pacTBopuMOCTb. Kpucramioruaparsl.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpHUBUAIbHBIE HA3BaHUS
OTJIENIbHBIX IIPEACTABUTEIICH HEOPraHMUYECKHUX BEILIECTB.

Knaccugukanus XuMu4ecKux peakiyii B HEOPraHU4ecKoi U OpraHn4eckoil XuMHUH. 3aKOH
COXPAaHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHMs M IPEBPALLECHUS DHEPIUU NP XUMHUYECKUX
peakuusx. TerioBsie 3p(HeKTsl XUMUYECKUX peakluil. TepMOXUMHUECKUE YpaBHEHMUS.

CkopocTh XUMHUYECKOM peaklnu, e€ 3aBUCUMOCTb OT Pa3iIMyHbIX (akTopoB. ['OMOreHHbIe
U TeTeporeHHble peakuuy. Katanus u kaTanm3aTopsl.

OOpatuMble U HeoOpaTUMble peakIUH. XHUMHUYeckoe paBHoBecue. KoHcTaHTa
XMMHMUYECKOTO paBHOBecHsA. DakTOphl, BIMSIOUIME HA IOJOKEHUE XUMUYECKOTO PABHOBECHS:
TEeMIIepaTypa, JaBJICHHE M KOHIEHTpAlLMU BEIIECTB, y4acTBYIOIIMX B peakuud. [Ipunnun Jle
[arense.



OnexkrponuTtnueckass aucconuanus. CuibHble M ciadble  3eKTpoJuThl. CTeneHb
muccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHTpasibHasl, 1ienouyHas. BogopoaHbii
noxka3zatens (PH) pactBopa. ['maponus coneil. Peakun nonnoro ooMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. [Ipoliecchl OKHCIEHHMST M BOCCTAHOBJICHHUs. BaKHeWIMe OKUCIUTENIH U
BOCCTAHOBUTENU. METOT 2JIEKTPOHHOTO OalilaHca. DJIEKTPOIIU3 PaCTBOPOB U PACILUIABOB BEIIECTB.

DKCHepUMEHTAIbHBIE METOABl M3YUEHHUSI BEIIECTB W HMX MPEBPAICHUM: pPa30oKEHHE
MEePOKCUJa BOJOPOJAa B MPHUCYTCTBUU KaTalu3aTopa, MOJIEIH KPUCTALIMYECKUX PEHIETOK,
MPOBEACHUE pPEAKIUid HOHHOrO OOMEHa, OIpeAesieHHe CpeAbl PacTBOPOB C TOMOIIBIO
WHMKATOPOB, U3YUCHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuu U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

Heoprannueckasi xumus.

[Tonoxxenne HemeraioB B Ilepuoguueckoil cucreme XuMuueckux 3ieMeHTtoB J[M.
MenpneneeBa U OCOOCHHOCTH CTpOEHHsS HUX aTomoB. Dusnueckue CBOWCTBA HEMETAIIOB.
AmtoTponiisi HeMeTauIoB (Ha IpUMEpPE KUCIopoa, cepsl, hochopa u yriaepoaa).

Bonopon. INomydenue, ¢uznueckre U XMMHUYECKHE CBOWCTBA: PEAKIMU C METaJIaMH U
HEMEeTaJlaMH1, BOCCTAHOBUTEINbHBIE CBOMCTBA. ['uapuabl. TOMIIMBHBIE SJIEMEHTHI.

lanorensr. Haxoxaenune B mpupojie, CrocoObl MoydeHus, (U3HIECKUe U XUMUUYECKHE
cBoiicTBa. ["asioreHoBoOpOIbl. BakHeumme KHUCIOPOACOAEpKAIIUE COCTUHEHUS TaJOrEHOB.
JlaGopaTopHbIE U MPOMBIIUICHHBIE CTIOCOOBI MOTYYeHUs rajoreHoB. [IpuMeHeHne rajoreHoB u
WX COCTMHECHUM.

Kucnopon, o3on. JlabopaTopHble W MPOMBINUIEHHbIE CIIOCOOBI MOJYYEHUS KHUCIOPOJa.
®usnueckue MW XMMHYECKHE CBOWCTBA M IPUMEHEHHE Kuciaopoaa U o030Ha. Okcuipl U
MIEPOKCH/IBI.

Cepa. HaxoxneHue B Npupoae, CIOCOOBI MONydyeHUs, (U3NYECKUEe U XUMHUYECKUE
cBorictBa. CepoBojopon, cynbduasl. Oxkcun cepoi(1V), okeun cepui(VI). Cepuucras u cepHas
KUCIOTBl U UX coiu. OcoOeHHOCTH CBOMCTB cepHOM KucnoThl. IIpuMenenue cepbl u eé
COEIUHEHU.

Azor. Haxoknenue B mpupojie, CrIocoObl MONydeHus, (U3MUecKue U XUMHYECKHe
cBoiicTBa. AMMHaK, HUTpUAbL. OKcuAbl a3oTa. A30THCTas M a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KUCHOTHL. [IpuMeHeHHe a30Ta U €ro CoeAMHEHUU. A30THBIE
yaoOpeHwusl.

®ochop. Haxoxnenume B mpupoje, CHocoObl MOMydeHHs, (PU3NYECKHE U XUMUUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kuciora U e€ CONM.
[Tpumenenue ocdopa u ero coenunenuit. DochopHeie ynoOopeHUs.

VYrnepon, HaxoxIeHHe B mpupoje. AsuorponHeie Moaudukanuu. Dusnueckue u
XAMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriaepoaoM. Oxcupa yriaepoma(ll),
okcupa yriuepona(lV), yrompHas kucinota u e€ coilu. AKTUBHPOBAHHBIA YTOJb, aicopOLus.
Oymnepensl, rpadeH, yraepoaHsle HaHOTPYOku. [IpuMeHeHHME MPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTIEPOIOM, U €T0 COSAUHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crocoObl MONydeHHs, (pU3MUecKkrue U XUMHYECKHe
cBoiictBa. Oxcun kpemuus(l1V), kxpemMHHeBast KUCIIOTa, CHIMKATHL. [IpuMeHeHne KpeMHHsI U €ro
coenuHeHuil. CTEKII0, ero MoJy4eHue, BUJIbl CTEKIIA.

[Tonoxenue meramnoB B [leproanyueckoil cucreMe XUMUYECKUX AIeMEeHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTa/uioB. OOIue Gu3ndeckue CBOWCTBAa METAIIOB.
[Ipumenenne MeTaioB B ObITY U TexHUKE. CIIaBbl METAILIOB.



DNEKTPOXUMHUYECKUN P HampspDkeHud  MeTaioB.  OOmme CcrnocoObl  MOTyYeHHS
METaJJIOB: THAPOMETAILTYPrus, NUPOMETAILTyprus, JeKkTpomeTautyprus. Ilonstue o koppo3un
MeTa/uioB. CrocoOBI 3alUTHI OT KOPPO3HH.

OOmast xapaktepuctuka MeTauioB |A-rpynmsl Ileprnoanueckoil CHCTEMBI XHUMHUYECKHUX
sneMeHToB. Hatpuil u xanuii: monmydyeHnue, GuU3MUECKue M XUMUYECKUE CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

Obmas xapakrepuctuka metaiaoB |IA-rpynnsl [leproguueckoil cucTeMbl XMMUYECKUX
SIIEMEHTOB. MarHuii W KaublWid: TMOJNydeHHe, (QU3MYECKHe | XHUMHYECKHE CBOMWCTBA,
MIPUMEHEHHE ITPOCTHIX BEIIECTB U UX coeMHEHHH. JKECTKOCT BOJIbI U CLIOCOOBI €€ yCTpaHEHHUS.

AntoMuHMI: nosyyeHue, PU3NYECKUE U XUMHMUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTOrO
BEIIECTBA M €ro coequHeHui. AMdoTepHble CBOWCTBa OKCHIAa M THUAPOKCUIA AaFOMHUHUSA,
TUIPOKCOKOMITJIEKCHI AJTFOMUHUS.

OOmiass xapaktepucTuka MetauioB mnoOounbix noarpynn (b-rpynm) Ilepuonmdeckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyeckue U XMMUUYECKHUE CBOMCTBA Xpoma U ero coequHeHni. OKCHUJIbl U THUIPOKCH/IBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u OUXpOMAaThl, UX OKUCIHUTEIbHBIE CBOMCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

®u3nueckue MW XMMHYECKHE CBOWCTBA MapraHia M €ro coequHeHui. Baxheumme
coenunenuns mapranna(ll), mapranma(lV), mapranna(VI1) u mapranma(VIl). [lepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

DuU3NYECKNE U XUMUYECKHE CBOMCTBA XKeJe3a U €ro coequHEeHU. OKCUIbI, THAPOKCUABI U
cosm xkene3a(ll) u xenesa(lll). [lomyuenne u mpuMeHeHUe Keje3a U €ro CIjIaBoB.

duU3MYeCcKre U XMMUYECKUE CBOMCTBA MeU U €€ coeauHeHuil. [lonmyuenrne nu npumMeHenne
MEIN U €€ COeqUHEHUN.

[uuk: nomyuenue, GU3MYECKUE U XUMHUYECKHE CBOMCTBA. AM(OTEpHBIE CBOKWCTBA OKCHUIA
Y TMAPOKCHJIA IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMEHEeHNe IMHKA U €70 COCUHECHUN.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHHMs BEUIECTB M UX IPEBPALLCHUN: H3y4eHUE
0o0pa3lloB HEMETAUIOB, ropeHue cepsl, (ocdopa, xkeneza, MarHuss B KHUCIOPOJE, HU3yueHHE
KOJUIEKIMM «MeTajulbl M CIUIaBbl», B3aUMOJCHCTBHE ILIEIOYHBIX M IIEJIO0YHO3EMEIbHBIX
METAJUIOB C BOAOH (BO3MOXHO MCIIOJIb30BaHME BUIEOMATEPHUAJIOB), B3aUMOJECHCTBUE LIMHKA U
JKeJle3a C paCTBOPAMHU KHCJIOT U IEI0YeH, KaUeCTBEHHBIE PEaKIIMA Ha HEOPraHMYeCKUE aHUOHBI,
KAaTHOH BOJAOPOJA M KaTHOHBI METAJIJIOB, B3aUMOJEHCTBUE TMAPOKCUIOB aTIOMUHHUS U LIUHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PELIEHUE 3KCIIEPUMEHTANIBHBIX 3a1a4 1o temaM «['anoreHs»,
«Cepa u e€ coeuHeHUs», «A30T U Gochop U UX COCTUHEHU», «MeTauIbl IIaBHBIX MOATPYIIID»,
«Mertasuibl TOOOYHBIX MOATPYIII».

X¥MUA U )KU3Hb.

Ponp xumun B obecrieueHUH yCTOWYMBOIO Pa3BUTUSA yenoBedecTBa. [IoHATHE O HAYUHBIX
METO/Jax II0O3HAaHWA M METOJOJIOTMM HAay4yHOro uccienoBaHus. HayuHble DpUHIMIIBI
OpraHu3alui XMMHYECKOTO MPOU3BOACTBA. [IpoMbIlIEHHbIE CIOCOOB! MOTYUYEHUS BaKHEUIINX
BellecTB (Ha mpUMepe MPOMU3BOJICTBA aMMHAaKa, CEPHOM KHCIOThI, MeTaHoJa). [IpoMbliieHHble
crocoObl MOJYYEHHUs] METAJJIOB M CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH cpensl U
ero nocneAcTBus. Ponb xuMuu B o6ecriedeHu SHepreTuyeckoi 0€e30MacHOCTH.

XuMus W 370poBbe 4YenoBeka. JlekapcTBeHHbIE cperncTBa. l[IpaBuna HCIoJIb30BaHUS
JIEKapCTBEHHBIX ITpenapaToB. Poiab XMMUM B pa3BUTUH MEAULIMHBIL.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEeBbIe 100aBKkU. Ponb xuMuun B obecrieueHuu
MUIIEBOM 0€30MMacHOCTH.



Kocmernueckne u mapgromepnsie cpeactBa. beitoBas xumusa. IlpaBuia Ge3omacHOro
WCIIOJIb30BAHMUS TPENapaToB OBITOBOM XMMUHU B TIOBCETHEBHON KU3HH.

XUMUS B CTPOUTEIHCTBE: BAKHEUIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMHs B ceNbCKOM X03siiicTBe. Opranndeckrue 1 MUHEpaIbHbIE yI00peHusl.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMuka. Marepuasl
JUIs eKTpoHuKU. HanotexHoioruu.

Pacuérnble 3amaum.

Pacuérbl: macchl BellecTBa MM 00bEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKlMU BEIIECTB, Macchl (00bEMA, KOIMUECTBA
BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIM OJHO W3 BEIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOJYKTAa pEeakluu, €ClId OJHO M3 BELIECTB JaHO B BUJE pacTBOpa C
ONpeAeNEHHON MAacCOBOM JI0JIEd PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJH M MOJISIPHOU
KOHLIEHTPALlMK BEIIECTBA B PACTBOPE, JOJM BbIXOJa MPOAYKTa PEaKIUU OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4eCKOW XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATHUH, IPUHATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01iue ecTecTBEHHO-HAyYHbIE TOHATHSA: SIBJICHHWE, Hay4yHbIH (akT, TUNOTe3a, TEOpus,
3aKOH, aHaliu3, CHHTE3, KiIaccupuKanus, TMEepUOJUYHOCTh, HAOIIOJEHNe, HW3MEpEeHue,
AKCIEPUMEHT, MOJIEb, MOJCITUPOBAHUE.

®uznka: marepusi, MHUKPOMHpP, MaKpOMHUp, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAaJUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTHYECKUH YPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBA, WJCAIbHBI Tra3, (U3NYECKHe BEIUYMHBI, EIUHHIIBI
U3MepeHusi, CKOPOCThb, FHEPIHsl, Macca.

buonorus: kierka, opraHusM, 3KocHcTema, Owuocdepa, Meraboim3M, MakKpo- H
MHUKpPODJIEMEHTBI, OENKU, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpPYrOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadust: MuHeEpabl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOTAeMbIE, TOTUIMBO, PECYPCHI.

Texnonorusi: XuMU4ecKass MPOMBIILIEHHOCTh, METAJUIYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO3SUCTBEHHOE IPOU3BOJCTBO, THILNEBas IPOMBILIUICHHOCTh, (papmareBTHUecKast
MIPOMBIIIJIEHHOCTD, MIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€pPHAIIOB, JJIEKTPOHHASI TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeameTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouiero ooOpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEJIbBHOCTH U CaMOOIIPEAEICHUIO;
HaJIM4yue MOTHUBAlMM K OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MPHHATBEIMU B O6III€CTBG nmpaBuJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, SKOJIOTUYECKON KYJIbTYPBI; CIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUs» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOH JEeSTeNbHOCTH 00yYaroMXCsl B MPOLIECCe peann3alu
00pa3oBaTeIbHON JIESTEIHHOCTH.

JIngHOCTHBIE pe3ynbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpakaroT cCPOPMHUPOBAHHOCTh
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesTeNbHOCTH 00yYaroMuXCsl B MPOIIeCcCe peann3aiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJaroIUMHCS CBOMX KOHCTUTYIMOHHBIX MpaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITETbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
P aHAJN3€ PA3JINYHbIX BUIOB y4eOHOMU AESITeTbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY U HAyYHOMY HAClEUI0 OTEUECTBEHHOU
XUMHUH;

YB@XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAaHUS TOT0, YTO JaHHBbIE HAYKH €CTh pe3yibTaT JIMTEIbHBIX HAOIIOJCHHUIA,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M I[03HABATEJIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHaIHu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

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

FOTOBHOCTU OIIEHMBATHh CBOE IOBEIECHUE W TOCTYNKH CBOMX TOBApULIEH C MO3ULUHN
HPABCTBEHHBIX M MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:

MOHMMAHUS LIEHHOCTEH 310poBoro M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS 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 CUTYAI[USAX, YIPOXKAIOIINX 3/I0POBBIO U )KU3HU JIOJICH;

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

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTHX BUAAX JACATCIHLHOCTH;

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

HWHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCcCUil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MIPUMEHEHHS TIPEIMETHBIX 3HAHHUM 110 XUMHH;

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, CIOCOOHOCTEN K XMMHUH, HHTEPECOB U TOTPEOHOCTEH 00IIECTRA;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

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

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

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

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJOTHUYECKHE TOCICJACTBUS MPEITPUHUMACMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIHbHOM, KOMMYHUKATUBHOM M COIMATILHOM MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHM cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (opMHpOBaHHH
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTCH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIsi COBPEMEHHON IUBWIM3AIMH: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TI100aTbHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
DHEPreTHYeCKOM, TMUIIEBOW M DKOJOTMYECKON Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIB30BAThH IMOJIydYaeMble 3HAHUS IS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JaKTOB M UMEIOIUXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCIOJIB30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MTPOOIeM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMHW 10 XUMHH B COOTBETCTBHM C JKU3HECHHBIMH
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

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

3HauuMble s (OPMHpPOBAHUS MHUPOBO33PEHUS OOYUAIOMIUXCS MEXIUCHUIUIMHAPHBIE
(MexmpeMeTHbIE) 0OLIEHAYYHbIE TOHTHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HAaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepm{, BEIICCTBO,
SHeprus, sBJCHHUE, MPOLECcC, CUCTeMa, Hay4YHbIN (haKT, MPHUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOII0IeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  yd4eOHbIe  neiicTBHs  (TMO3HABAaTElIbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIC), obecreunBaronie (GopMupoBaHue (PYHKIIMOHAJIBLHOW TPAMOTHOCTH |
COLMAIBHOM KOMITETEHIMH 00yYaroIuXCs;

CIOCOOHOCTh  OOYYAIOMIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPCHUYCCKHE 3HAHWsS W YHHBEpCAJbHbIC y4YeOHBbIC JCHCTBHS B TO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHUKE.

MeranpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH Y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornyecKue AecTBUS:

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

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

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

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

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCYXICHHUS (MHIYKTUBHBIC, MACIyKTHBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa30BbIBaTh MOACTBHBIC MIPEICTABICHHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



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

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

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

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

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

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

3) pabora ¢ ungopmanmei:

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

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

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

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

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

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATTIAAHOCTH.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/I€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBATh UACH, (GOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTEHHO BBITIOJHEHUS
MPEeAJIOKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMKX COBMECTHO CO CBEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 MCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpOCKTa, U (I)OpMYJ'II/IpOBaTL BBIBOJIBI IO pPE3YyJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIUI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC yqeﬁnble aelcTBHUA:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JIESATEIHHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJHMPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JIEHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanbonee 3(hHeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM TOIYUYEHHs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITEIHHOCTH HAa OCHOBE CAMOAHAIM3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEGHHUS MPOTPaMMbl IO XMMUU Ha YriayOnEHHOM ypOBHE Ha
YpOBHE CpeaHero ooOiiero oOpa3oBaHWs BKIIOUAIOT CrelupUYecKue I yueOHOTro mpeaMera
«XVMHS» Hay4yHbl€ 3HAHUS, YMEHMSI M CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpPETAlMU U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTH IO IOJTYYCHUIO HOBOT'O 3HAHHA W IMPUMCHCHHIO
3HaHUN B Pa3IMnYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XMMHUH HNPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI I10
rojgaM U3y4dCHUA.

11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHudecKas XUMUs»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHUN: O MaTepPUATLHOM €IMHCTBE MHUpPA, 3AKOHOMEPHOCTAX
U TMO3HABAEMOCTU SBJIEHUN HPUPOJIBI, O MECT€ U 3HAUYEHUM XMMHUU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poJii B 00eCreyeHNH YCTOWYUBOTO Pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJOTMYECKOH,
SHEPreTUYecKOW U TMUIIeBOW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JAHUM HOBBIX
MaTepuagoB,  HOBBIX  HCTOYHUKOB  SHEpPrudM, B  OOECHEYEHHWU  PAlMOHAIBHOTO
MIPUPO/IOIOIIL30BaHuUS, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIeH KyIbTYphl UEIOBEKa, a TAKKE
AKOJIOTMYeCKd 000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsi 000JI04YKa aToMa, S-
, p-, d-aTomHbBIE OpOHMTaNIM, OCHOBHOC W BO30YKIEHHOE COCTOSIHHS aTOMa, TMOpHAN3AIlHSI
aTOMHBIX OpOuTajneil, HOH, MOJIEKyla, BaJCHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEHECHb
OKHUCJICHHS, XHMHUYeCKas CBs3b (KOBaJCHTHAas, HWOHHAsA, MeTa/UIM4yeckas, BOJOPOJIHAs),
KpUCTAJIJIMYECKas pPelIéTKa, XUMUYecKas peakius, pacTBOP, IJICKTPOJIMTHI, HEIIEKTPOJUTHI,
AIIEKTPOJIUTUYECKAsT  JUCCOLMALUS, CTENeHb JUCCOIMAIMM, BOJOPOJHBIM  MOKa3aTelb,
OKHUCJIUTEJIb, BOCCTAHOBUTEb, TETUIOBOM 3((HEeKT XUMHUUECKON peakluu, CKOPOCTh XUMHUYECKOMN
peaKkiuu, XUMHYEeCKOe paBHOBECHE; TEOPUU U 3aKOHBI (TEOpUsS DIIEKTPOIUTHYECKOU
aucconmanuu, nepuoaudeckuid 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHUsI MacChl BEILECTB,
3aKOH COXPAHEHHUS M MPEBPALICHUS SHEPTUU MPU XUMUUYECKHX PEAKLHUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JI&KAIINE B OCHOBE IMOHUMAHUsI MPUUYUHHOCTH M CHCTEMHOCTHU
XUMUYECKUX SIBJICHUW; COBPEMEHHbIC MPEACTABICHUS O CTPOCHMU BEIIECTBA HAa aTOMHOM,
WOHHO-MOJIEKYJISIPHOM W HAJMOJIEKYJISIPHOM YPOBHAX; TMPEJACTaBICHUS O MEXaHU3Max
XUMUYECKUX PpPEAKIUH, TEPMOJUHAMUUYECKMX UM KHHETUYECKHX 3aKOHOMEPHOCTAX UX
NpPOTEKaHUs, O XUMHYECKOM paBHOBECHM, pacTBOpaXx U  JIUCIEPCHBIX CHUCTEMax;



(hakTOJIOrMYeCKHUe CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYCHUH M OE30MaCHOM HCIOIh30BaHUH
BOKHEHIIIMX HEOPraHUYECKUX BEIIECTB B OBITY W NPAKTHUECKON AESATETHLHOCTH YEIIOBEKa,
00IIMX HAYYHBIX MPUHIIUAIAX XUMHUYECKOTO MTPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTePHbIC MPU3HAKH MOHATUH, yCTAaHABINBATh
MX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPU ONMHUCAHUH HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(OPMHUPOBAHHOCTh YMCHHSI HCIIOJIH30BaTh XMMHUYECKYIO CHMBOJIUKY JUISI COCTABIICHUS
dbopMysT BEIIECTB W YpPaBHEHUH XUMUYCCKUX PEAKIUi, CHCTEMATHYECCKYl0 HOMCHKIATYPY
(IUPAC) u TpuBHabHbIC HA3BaHUS OT/ICIbHBIX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHUS ONPEIIEISITh BAJIGHTHOCTD U CTEIIEHb OKUCIICHUS XUMHUYICCKHX
JJIEMEHTOB B COCIMHEHUSX, BHJ XHMHUYECKOW CBS3M (KOBAJICHTHAsl, MOHHAs, METAJITMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAITMYECKON pelEéTKY KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBACHITH 3aBUCHMOCTH CBOWCTB BEIIECTB OT BHJA
XMUMHMUYECKON CBS3M U TUNA KPUCTAUIMYECKON peIIéTKH, OOMEHHBIH M JIOHOPHO-aKIIEITOPHBIH
MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(hOopMUPOBAHHOCTh YMEHHI: KIaCCH(UIIUPOBATH: HEOPraHWYECKHE BEIIECTBA MO UX
COCTaBy, XMMHUYECKHE PEaKIUH TO Pa3JUYHBIM MPU3HAKAM (YUCITy M COCTaBY pearupyroriux
BEIIECTB, TEIUIOBOMY J((dEeKTy peakiuyd, H3MEHEHHUIO CTEMeHeW OKHCICHHS JJIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTajau3aropa W APYTHE), CaMOCTOSTEIBHO BBHIOMPATh OCHOBAHHS M
KPUTEPUH TSI KIacCU(UKAINKI U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIIHA;

chOopMUPOBAaHHOCTh YMEHHUS pPACKpbIBaTh CMBICT Tepuoauueckoro 3akoHa J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO ()YHKIINH,

chOpMHUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUUYECKUX DJJIEMEHTOB MepBoro—4yerBéproro mnepuonoB Ilepuoanueckoit cucremsr JI.U.
MenaeneeBa, UCHOJIb3ys MOHATHUS «IHEPreTUYECKUE YPOBHMY, «IHEPreTHUUYECKHE IMOYPOBHM,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE JHEPreTHUECKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEIMHEHMH 10 TiepuojaM u rpynmam Ilepuoanueckoit cucremsl Jl. YI. MenneneeBa, BaJiecHTHbIC
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IJIEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATh) OOLIUME XUMHUYECKUE
CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
M€Ky HEOPraHMYECKUMU BEILIECTBAMU C IIOMOIIbIO YPABHEHHI COOTBETCTBYIOIUX XUMHUECKUX
peaxkuui;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYHIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakiuii MoCpeaCTBOM COCTaBIICHHS AJIEKTPOHHOTrO OanaHca 3TUX peaklui; peakiuidl MOHHOTO
oOMeHa MyTéM COCTaBIEHUS HX IMOJHBIX M COKpPAlIEHHBIX HOHHBIX YpPaBHEHMIi; peaKIHii
TUAPOJIN3A; PeaKIUil KOMIIEKcooOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMIUJIEKCOB ILMHKA U
ATFOMUHHS);

chOpPMUPOBAHHOCTh yMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHYECKUX
peakuuii ¢ y4€TOM HMX DSHEPreTHYECKHUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTH
XMUMHUYECKON peakiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (DAKTOPOB, a TaK)Ke XapakTep CMEIIeHUs
XMMHUYECKOTO PaBHOBECHS O] BIUSHIEM BHEIIHUX Bo3eicTBuil (mpunimmn Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMHUUECKUE PEaAKIIUU, JIeKAIINEe B OCHOBE
MPOMBIIIJIEHHOTO TIONYYeHUS] CEePHOM KHUCIOTHI, aMMHaka, OOIIWe HaydyHble MPUHIIUITBI



XMUMUYECKUX TPOU3BOJCTB; IEIECO00Pa3HOCTh TMPHUMEHEHUS HEOPraHMYeCKUX BEIIECTB B
MIPOMBILIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3;

c(OPMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHUIA O METO/IaX HAYYHOTO IMO3HAHUS SBIICHUI
OpuUpoasl — HaOMIOJEHWE, W3MEpPEHHe, MOJACINPOBAHNE, OKCIHEPUMEHT (peanbHBIi H
MBICJICHHBIN), UCIOJIB3YEMbIX B €CTECTBEHHBIX HAYKaX, YMEHHUS NPUMEHSATh 3TH 3HAHUS TPHU
OKCIIEPUMEHTAIbHOM HCCJICIOBAaHUM BEIIECTB W I OOBSACHEHHS XUMUYECKHX SIBJICHUM,
HMMEIOLUX MECTO B NPUPOJE, IPAKTUUECKOMN AEATEIbHOCTH YEJIOBEKA U B [IOBCEHEBHON KU3HU;

c(OPMHUPOBAHHOCTh YMEHUS BBISBIISATh B3aMMOCBS3b XHMHYCCKUX 3HAHUNA C TIOHITHIMH U
NPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAyYHBIX NPEIMETOB JUIs 0ojiee OCO3HAHHOTO
MMOHUMAaHMSI MAaTePUATILHOTO €ANHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHUS TPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE» U «MOJISIpHAsi KOHIIEHTpAIMs»; Macchl BellecTBa WM 00bEéMa rasza
10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce WM 00BEMY OJJTHOTO M3 YUYAaCTBYIOIIUX B PEAKIUU
BEIIECTB; TEIJIOBOTrO 3(pdeKTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTelNsi paCTBOPOB KUCIOT
W IIeJoYed ¢ M3BECTHOM CTEMEHbIO AMCCOIMAIMK; Macchl (00BhEMa, KOJIMYECTBa BEIIECTBA)
MPOJIyKTa peaklu, €CIM OJHO M3 MCXOJHBIX BELIECTB JaHO B BUJE PacTBOpa C ONpeAeaEHHON
MaccoBOM J0Jeil pacTBOPEHHOTO BEIIECTBA WM JaHO B H30bITKE (MMEET MpHUMECH); I0JIU
BBIXO0/Ia TTPOJIYKTA PEAKIINN; 00BEMHBIX OTHOIIIEHUH Ta30B;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIEPUMEHT (TPOBEIEHUE peaklnii HOHHOTO 0OMeHa, OITBEPK/IEHHE KaYeCTBEHHOIO COCTaBa
HEOPraHUYECKUX BEIIECTB, ONpeAENICHNE Cpe/ibl PACTBOPOB BEIIECTB C MOMOUIBI0 UHIUKATOPOB,
U3Yy4YE€HHUE BIUSHUS pPa3iINYHbIX (JAKTOPOB Ha CKOPOCTh XMMHMUYECKOW pEaKIHMH, peuieHHe
AKCIEPUMEHTAJIbHBIX 3a/a4 1Mo TemaMm «Mertamib» U «Hemeramib») ¢ coO0IeHuEM MpPaBUI
0e30macHOTO OOpaIIeHus] ¢ BEIIECTBAMU M JabOpaTOpHBIM 000pymoBaHHEM, (OpMyIUpOBATH
Lelnb HCCIAEN0BaHUS, TMPEACTAaBIATh B pa3iudHOW (opMe pe3yiabTaThl 3KCIEPUMEHTA,
aHAJIM3UPOBATH U OL[EHUBATh X JOCTOBEPHOCTb;

c(OpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUiia MOJIb30BAHUS XUMHYECKOU MOCYI0N U
nabopaTopHbIM 000pyIOBaHKEM, 0OpallleHHs C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKLIHSIMHU
[0 BBINOJHEHHUIO Ja0OPAaTOPHBIX XHUMHYECKHUX OIBITOB, SKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEACHUA B OBITY M TPYIOBOH JAEATEIBHOCTH B LENSIX COXPAHEHUS CBOErO 3/I0POBBA,
OKpY)Karollei MPUPOAHON cpelbl U JOCTIKEHUS e€ YCTOMYMBOTO pa3BUTHS, OCO3HABaTh
OTMACHOCTh TOKCHYECKOTO JEHCTBHSI Ha >KHMBBIE OPraHU3Mbl OMPENCIIEHHBIX HEOPraHMYECKHUX
BEIIECTB, MOHUMAs cMbich nokaszarens [11K;

cOpMUPOBAHHOCTh YMEHHMIi: OCYIIECTBISATH IICJIEHANIPABICHHBIN MOMCK XHUMHYECKOU
uH(popMallUd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-Hay4dHas JUTepaTypa, CpelIcTBa
MaccoBoil uH(popmauuu, MHTepHET U Apyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHYECKYIO
uHdopmaluio, nepepadaTbiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTaBICHHOW y4yeOHOU
3aJ1avuen.



11 KVIACC

KosauyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB H TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
bubmmoreka [{OK
11 u [lepnoanueckas cucteMma XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEILECTB https://m.edso0.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMITACCKHE peakin https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTaLIE https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 M 23 1 2
CTaLIH https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
Mertoapl 1103HaHUSI B XUMHUHA. XUMUS U bu6mmoreka [JOK
3.1 9
KU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1IO ITPOI'PAMME 102 4 8



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




11 KVIACC

JlaTa uzy4yeHus DJIeKTPOHHBbIE
KoauuecTBO YacoB
Ne uudposbie
Tema ypoka
n/n B Koutpoabubie | IlpakTuueckue o0pa3oBaTe/ibHbIE
r
cero padoThI padoTsI pecypchl

AtoM. CocTaB aTOMHBIX SIJIE bubmaorexa [IOK

1 - octa ACP- 1 02.09.2025 https://m.eds00.ru/59¢11
XUMHUYEeCKHM dJIeMeHT. M30TOTIBI 266
CtpoeHne dIEKTPOHHBIX 000JI09eK bubmorexa LOK

2 P P 1 02.09.2025 https://m.eds0o.ru/b4dof
aTOMOB, KBAHTOBBIE YHCIIA ffa
Knaccudukanus XuMuyeckux bubmorera [IOK

3 2 1 03.09.2025 https://m.edso0.ru/61294
AIIEMEHTOB (S-, p-, d-, f-3memMenThI) af9
PacnopeneneHue 31€KTPOHOB 110 Bubmrorexa IIOK

4 p p 1 09.09.2025 https://m.edsoo.ru/f5f75
aTOMHBIM OpPOHUTAIIAM

Ofe

DNeKTpOHHBIC KOH(PUTYpAITIH bubnuoreka [JOK

5 ATOMOB DJIEMEHTOB B OCHOBHOM U 1 09.09.2025 https://m.edsoo.ru/8149e
BO30Y)KJIEHHOM COCTOSTHUU 846
DNeKTpOHHBIC KOH(PUTYpAITTH Bubmorexa OK

6 P ypatt 1 10.09.2025 https://m.edsoo.ru/a0764
HOHOB. DJIEKTPOOTPHUIIATEIBHOCTD 024
[Tepuoandeckuii 3aKOH 1
Ilepnoauueckas cucrema bubnuoreka [IOK

7 XUMHUYECKUX snemeHnToB Jl. W. 1 16.09.2025 https://m.edso00.ru/16957
MenneneeBa, CBSI3b C COBPEMEHHOM c01
TEeOpHe CTPOEHHUS aTOMOB



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECKUX DJIIEMEHTOB U

bubmuoreka [JOK

8 00pa3yeMbIX MU MPOCTHIX U 16.09.2025 https://m.edsoo.ru/f8468
CJIOXHBIX BEIIIECTB TI0 TPYIIIaM U 927
Tepuoam
CucreMaTuzamus 1 00001eHne bubmaorexa [IOK

9 . 17.09.2025 https://m.edsoo.ru/8fad2
3HAHUH 10 TeMe 942
Bunpl xXuMu4ueckou CBS3H.
Mexanu3mbl 00pa3oBaHUs bubnuotexa [JOK

10 KOBaJICHTHOU CBsi3H. BomopotHas 23.09.2025 https://m.edsoo.ru/5a807
CBsA3b. MEXMOJIEKYIISIpHBIE 2af
B3aMOJEHCTBUA
BaneHTHOCTb U BaJleHTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b bubmorera [IOK

11 . 23.09.2025 https://m.edsoo.ru/3d2ca
ANEKTPOHHOU CTPYKTYPBI MOJIEKYIT 093
C UX TE€OMETPUYECKUM CTPOCHUEM
[IpencraBneHus 0 KOMIIJIEKCHBIX bu6mmoreka [JOK

12 COCIMHEHUSX: COCTaB M 24.09.2025 https://m.edso0.ru/8c66b
HOMEHKJIaTypa 12a
BemectBa MoJiekyasipHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUS. THurbl bubmorexa LOK

13 01.10.2025 https://m.edso0.ru/e1676
KPUCTAJUTMYECKUX PEIICTOK U 35
CBOMCTBA BEILIECTB
[lonatue 0 AUCHEPCHBIX CUCTEMAX. bubnunoreka [JOK

14 IIpencraBneHne o KOJIOUIHBIX 07.10.2025 https://m.edsoo.ru/da2c7
pacTBopax 0e4

15 HctuHHBIE pacTBOPHI: 07.10.2025 bubnuoreka [JOK

HaCbIIICHHBIC 1 HCHACBIIIICHHBIC,

https://m.edsoo.ru/e9ccd



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d

PacTBOPUMOCTb.
Kpucramnorupars:

d8d

CriocoObI BEIpaKEHHS

bu6mmoreka [{OK

16 08.10.2025 https://m.edso0.ru/328e6
KOHIICHTPAIIUHA PACTBOPOB 534
Pemrenue 3aau ¢ ucnosib30BaHUEM
MOHATHH "MaccoBast O Bubmrorexa HOK
17 ; Y 14.10.2025 https://m.eds00.ru/785e0
pacTBOpPEHHOTO BemecTna', abd
"MossipHas KOHIeHTpanus'" -
Knaccudukanus 1 HOMEHKIaTypa bubmorera [IOK
18 14.10.2025 https://m.edsoo.ru/bf9el
HEOPraHUYECKHUX BEIECTB
08d
CucreMaruzamus 1 00o01eHne Bubmrorexa [IOK
19 . 15.10.2025 https://m.edsoo.ru/8d2c6
3HAHUU N0 TeMe
a3a
KontponpHas padoTa o remMam
"Ctpoenue aroma. [leprnoanueckuii
3akoH U [lepuoanueckas cucrema bubnuoreka [JOK
20 XUMHYECKUX anemeHnToB Jl. W. 21.10.2025 https://m.edso0.ru/70a60
MenneneeBa", "Crpoenue aad
BelecTBa. MHorooOpasue
BelecTs"
Knaccudukanus XuMu4ecKkux
peakirii B HEOPTraHUYECKOU U
OpraHMYEeCKON XUMHH. 3aKOH bubnnoreka [JOK
21 COXpaHEHMs MacChl BEIIECTB; 3aKOH 21.10.2025 https://m.edsoo.ru/6335¢

COXpPAHCHUSA U ITPECBPAICHUA
OHCPTUU IIPpU XUMHYCCKUX
pCaKknusax

dd2



https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2

TennoBbie 3 HEKTH XUMUYECKUX

bubmuoreka [JOK

22 peakuuii. Tepmoxumudeckne 22.10.2025 https://m.edsoo.ru/d1db8
ypaBHEHHS 6da
Brrunciienus no ypaBHEHUSIM bubnuorexa [JOK

23 XUMUYECKHUX PEaKIIii 1 05.11.2025 https://m.edsoo.ru/87b13
TEPMOXMMHUYECKAM YPABHEHUSM 954
CKopoCTh XMMHUYECKOM peaKilnu, eé

24 3aBUCHUMOCTD OT Pa3IMYHBIX 11.11.2025
(daktoposn. Karanus u
KaTaJn3aTopbl

o5 ['omorenHbIe U reTeporeHHbIe 11.11.2025
peakiu
[IpakTueckas padora Ne 1 o Teme bubnuoreka [IOK

26 "Briustaue pa3nudHbIX GaKTopoB HA 12.11.2025 https://m.edsoo.ru/1faca
CKOpPOCTh XUMUYECKOW peakuu" 1d1
OO6patumbie 1 HEOOpATUMBbIC bubmorexa TOK

27 18.11.2025 https://m.edso0.ru/30952
peakiuu. XMMHYECKOE paBHOBECUE fob
[IpakTrueckas padota Ne 2 1o Teme
"BistHue pa3nudHbIX GaKTOPOB HA bubmorera [JOK

28 18.11.2025 https://m.edsoo.ru/3bf34
MOJIOKEHHE XUMHYECKOTO o17
paBHOBecHs" -
DNEeKTPONUTHYECKAs JUCCOLMALIUSL. bubnnoreka [JOK

29 CunbHbIE U cllabble AIIEKTPOJIUTHI. 19.11.2025 https://m.edsoo.ru/5f766
CreneHs AuCCOIMALINH bdf
HNounHoe npousBeaeHne BOoAbl.
Cpena BOAHBIX paCTBOPOB bubmorexa HOK

30 ) 25.11.2025 https://m.edso0.ru/3966¢

Bonoponnsriii mokaszarens (pH)
pacTBopa

agd9



https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89

I'mpaposns coneit. Peakiuu,

bubmuoreka [JOK

31 MIPOTEKAIOIINE B PACTBOPAX 25.11.2025 https://m.edsoo.ru/09d5a
3IEKTPOJIUTOB 9bd
[Tpaktuyeckas padora Ne 3 o Teme bubnuorexa [JOK
32 "XUMHUECKUE PEaKINU B 26.11.2025 https://m.edsoo.ru/2e3da
pacTBOpax 3JIEKTPOJUTOB" eb0
OKHCIUTENHHO-
BOCCTaHOBHTEJIHHBIC PEAKIIHH bubmorera [JOK
33 ! P ' 02.12.2025 https://m.eds00.ru/56226
Baxuelmre okuCIuTeu 1 060
BOCCTaHOBHTEITH —
Merton 31eKTpOHHOTO (9JIEKTOHHO- bubmorexa [TOK
34 a1 P 02.12.2025 https://m.edsoo.ru/fb691
HWOHHOTO) OanaHca
387
DIIEKTPOJIN3 PACTBOPOB U bubmorexa IOK
35 PO pacTEop 03.12.2025 https://m.eds00.ru/93fb9
pacIuIaBoB BEIIECTB
7d2
bu6mmoreka [IOK
36 Pemenue 3a1a4 pa3inyHbIX THIIOB 09.12.2025 https://m.edsoo.ru/5a859
di6
bu6mmoreka [JOK
37 Pemenue 3a1a4 pa3inyHbIX THIIOB 09.12.2025 https://m.edsoo.ru/5afa2
65d
Cucremaru3zanus u 00001ICHUE bubmuoreka [JOK
38 3HAHMH 110 TeMe " XHUMHYCCKUE 10.12.2025 https://m.edsoo.ru/cl61e
peakuun" b85
KonTtposnpsHas paboTa 1o Teme bubmorexa HOK
39 " P P " 16.12.2025 https://m.edso0.ru/a8ala
XUMHUUECKUE PEaKIIHU
930
40 [TonoxeHrue HEMETAJIOB B 16.12.2025 bu6mmoreka [JOK



https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930

IIepuoauueckoi cucreme
XUMUYeCKuX dneMeHToB 1. 1.
MeneneeBa 1 0COOCHHOCTHU
cTpoeHus ux atomoB. Gusnyeckue
CBOMCTBA HEMETAJIJIOB

https://m.edsoo.ru/8ca2d
cad

AnnoTponus HEMETauIoB (Ha

bubmmoreka [{OK

41 pUMepe KUCIOPOoa, CEepHl, 17.12.2025 https://m.edsoo.ru/ef92c
dbocdopa u yrmepona) 91c
Bonopon: nonyuenue, puznueckue bubmorera [JOK

42 . 23.12.2025 https://m.edsoo.ru/0aasf
Y XUMHYECKUE CBOMCTBA. [ MIpu bl 613
["anorensl: HaXOXJIEHUE B IPUPOJIE, bubmuorexa [JOK

43 CTIIOCOOBI TIOTYYCHHS, (PU3NICCKIEC 23.12.2025 https://m.edsoo.ru/4e223
¥ XUMUYECKHE CBONCTBA 795
l"anorenoBoopoiel. Baxkueitmme bubnuoreka [IOK

44 KHCJIOPOJICOACPIKAIINE COCAMHCHHS 24.12.2025 https://m.edso0.ru/6b325
rajoreHoB 5e6
JIabopaTopHbIC U TIPOMBIIUICHHBIC
CTIOCOOBI TIOJTYYCHUS TaJIOTCHOB. bubmorexa HOK

45 30.12.2025 https://m.edsoo.ru/6971a
[TpuMeHeHre TaJoreHOB U UX cad
COCJIMHCHU I
[IpakTiueckas pabora Ne 4. bubnuoreka [JOK

46 Pemenne sxkcnepuMeHTAIBHBIX 30.12.2025 https://m.edsoo.ru/8b26f
3aza4 mo teme ""I"ajorexsr"” ecd
Kucnopox: nabopatopHbie u
IIPOMBIIIIEHHBIE CITOCOObI bubnuoreka [IOK

47 MOJTy4eHus1, GU3NUECKUe 1 13.01.2026 https://m.edsoo.ru/c8abc

XUMHUYECKre cBorcTBa. O30H.
HpI/IMCHeHI/IC KHCJIOpO/Ja U O30Ha

36a



https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a

bubmuoreka [JOK

48 Oxcuapl U IEPOKCUIBI 13.01.2026 https://m.edsoo.ru/5c881
6a0
bubmmoreka [{OK
49 Pemienue 3a1a4 pa3nuyHbIX THIIOB 14.01.2026 https://m.edsoo.ru/2b6d8
b4b
Cepa: HaxoXJIeHHE B PUPOJIE, bubnuoreka [JOK
50 CTIIOCOOBI TIOTYYCHHSI, PU3NICCKIEC 20.01.2026 https://m.edsoo.ru/46afa
U XMMHUYECKUE CBOMCTBA el6
bubmmoreka [IOK
51 CepoBo10po /1, CYITb(HIBI 20.01.2026 https://m.edso0.ru/7c875
999
Kucnoponconepxkanme bubmuotexa [JOK
52 coenuHeHUs cepbl. OCOOCHHOCTH 21.01.2026 https://m.edsoo.ru/8cfa2
CBOMCTB CEPHOM KHCIIOTHI 548
[TpakTruueckas padota Ne 5.
Pemenne skcniepuMeHTATBHBIX bubmorera [IOK
53 . 27.01.2026 https://m.edsoo.ru/0afb0
3aga4 no teme "Cepa u e€ Sed
coequHeHus" T
A3OT: HaX0XKJACHHUE B MIPUPOJIC,
CIocoObI nonl}lfqum qi)miqicme bubmorexa HOK
54 o 27.01.2026 https://m.edsoo.ru/badd2
1 XMMUYECKHEe CBOKCTBA. AMMHUAK, Py
HUTPHUIBI
Kucnoponaconepxanue bubmuoreka [JOK
55 coequHenus azora. OcoOeHHOCTH 28.01.2026 https://m.eds00.ru/e2965
CBOMCTB a30THOM KHMCJIOTHI afe
[IpumeHenwue a3oTta u €ro bubmorexa HOK
56 03.02.2026 https://m.edsoo.ru/129f5

coeIMHEeHUH. A30THbIE y100peHus

059



https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059

docdop: HAXOKAESHUE B IPUPO/IE,
crocoObl OJy4eHus1, PU3NIECKUE

bubmuoreka [JOK

57 . 03.02.2026 https://m.edsoo.ru/9a6b4
1 XUMHYECKHE CBoMcTBa. Dochu b 36c
u pochun N
Oxcunst hocdopa, bubnmoreka [JOK

58 docdopcorepxaniue KUCIOTHI. 04.02.2026 https://m.edsoo.ru/c7a2d
Comnu dhochopHON KUCIOTHI 429
[Ipumenenne pocdopa u ero bubnuorexa [JOK

59 coenuHeHni. DocdopHbIe 10.02.2026 https://m.edsoo.ru/a2180
yaoOpeHust 70a
[IpakTrueckas pabota Ne 6.
Pemenue skcriepuMeHTATBHBIX bubmorexa HOK

60 10.02.2026 https://m.edso0.ru/8175a
3aja4 1o Teme "A30T u pocdop u o3t
HUX coequHeHus" T
VYraepoa: HaXOXKACHUE B IPUPO/IE,
annofponHHe Monnq)mxaugn;p bubmorera [IOK

61 11.02.2026 https://m.edsoo.ru/leb19
bu3nvecKre 1 XUMHUECKUE f96
CBOWCTBA, TPUMCHECHHE
Oxkcun yraepona(ll), okenn bubmuoreka [JOK

62 yraepona(lV), yronbpHast KUciioTa u 17.02.2026 https://m.edsoo.ru/dba58
eé con adf

bubnuoreka [JOK
63 Pemenue 3a1a4 pa3InyHbIX THIIOB 17.02.2026 https://m.edso0.ru/6029b
609

Kpemuuii: Haxox1eHHe B IPUPOJE, bubmuoreka [JOK

64 crnocoObl NOJTy4YeHus1, GU3NIECKue 18.02.2026 https://m.edso0.ru/14355
Y XUMHUYECKUE CBOMCTBA 8ab

65 Oxcun xpemuus(1V), kpemHueBas 94.02.2026 bubnuoreka [IOK

KHUCJI0Ta, CHJIMKATHBI

https://m.edso00.ru/3170e



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1

7bl

[IpuMeHeHne KpeMHUS U €T0

bubmuoreka [JOK
https://m.edsoo.ru/393cd

66 coennuennii. CTeKIo, ero 24.02.2026 ac0
MOJIy4€HHE, BUJIBI CTEKJIA https://m.edso0.ru/5823c
efb
bubmmoreka [IOK
67 Pemenue 3a1a4 pa3InIHBIX THIIOB 25.02.2026 https://m.edsoo.ru/b624f
801
Cucrtematusanusa 1 0000IIeHne bubmmorexa LHOK
68 ) ) Henn 03.03.2026 https://m.eds00.ru/6e864
3gagui 1o teMe "HemeTaminl b5
KontpoabHas paboTa Mo TeMe bubmorexa LOK
69 | oipoibHATP 03.03.2026 https://m.eds00.ru/d0484
Hemetamnsr
c76
AnHanns pe3yabTaToB KOHTPOJIHHOH bubmorexa LOK
70 pesy P 04.03.2026 https://m.edsoo.ru/2b7e9
paboTHI, KOPPEKITUS OMHUOOK 510
ITomokeHne METAIIIOB B
[Tepuoanueckoit cucreme
XUMHAYECKUX DIIEMEHTOB bubmmorexa [IOK
71 ' 10.03.2026 https://m.edso0.ru/9839c
OcoOeHHOCTH CTPOCHUS 16¢
ANIEKTPOHHBIX 000JI0YEK aTOMOB T
METAILIOB
OO6mue puznueckre CBOMCTBA bu6mmoreka [JOK
72 MeTaioB. [I[pumenenne Mmeramuion 10.03.2026 https://m.edsoo.ru/51dac
B OBITY U TEXHUKE 9d3
CmnaBel MeTaiuioB. Kopposust Bubmiorexa OK
73 P NOPP 11.03.2026 https://m.eds00.ru/42b87

MCTAJIJIOB

2e3



https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
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https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3

bubmuoreka [JOK

74 Pemienue 3a1a4 pa3nuyHbIX THIIOB 17.03.2026 https://m.edsoo.ru/e3de3
7b6

DNEeKTPOXUMHUYECKUHN P bubnuorexa [JOK

75 HanpspKeHuid MetayuioB. OO0rme 17.03.2026 https://m.edsoo.ru/94eb3
CTOCOOBI OJTYYEHHUSI METAJIOB 77a
OO61rast xapakTepUCTUKA METAILJIOB
|A-rpynns [lepuonnyeckoit
CHUCTEMBbI XUMHUYECKHUX DJIEMEHTOB. bubmmoreka [IOK

76 Hatpwuit u kanwmii: nmony4eHue, 18.03.2026 https://m.edsoo.ru/e12c2
(br3UYeCKre U XUMUYECKUE 6b3
CBOWCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COECTUHEHUHN
OO1as xapakTepUCcTUKa METaJIOB
[ A-rpynms [Tepuoanueckoit
CHUCTEMbI XUMHUYCCKHX JICMCHTOB. bubmuorexa [JOK

77 Marnuii 1 Kaabplnid: TOTy4YeHHE, 24.03.2026 https://m.edsoo.ru/7c3e4
¢buznuecKkue 1 XMuMHUYECKUE 9c0
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U X COEIUHEHUM
JKEcTKOCTE BOIBI M CIIOCOOEI €6 Brbmioreka LJOK

78 24.03.2026 https://m.edsoo.ru/c74bf
yCTpaHEeHHs 2e9
AJNIOMUHMIL: TIOJTyYEHUE, bubnuoreka [JOK

79 (bU3UYEeCKUEe U XUMHUYECCKUE 25.03.2026 https://m.edso0.ru/0e79b
CBOICTBa, MPUMEHEHUE 266
AmdorepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK

80 THJIPOKCUA ATFOMUHUS, 07.04.2026 https://m.edsoo.ru/5d12d

THAPOKCOKOMIIJICKCHI aJIFOMUHUS,

318



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318

HUX IPUMCHCHHUC

81 Pemenue 3a1a4 pa3inyHbIX TUIIOB 07.04.2026
[TpakTraeckas padorta Ne 7.
Pemenue skcnepuMeHTaIbHbBIX bubmmorera [TOK

82 P 08.04.2026 htps://m.edsoo.ru/27a4a
3aj1a4 1o TeMe "MeTasibl TJIaBHBIX €43
noarpynn” T
OO0mas xapakTepuCTHKAa METaJIIIOB
HO(ISI(I)IIHHXPHO rp i (b-rpymm) bubmorera [JOK

83 TPy BTTPYH 14.04.2026 https://m.eds00.ru/610d7
[Iepnoanuaeckoil cucTeMsl 431
XUMHYECKHX DJIEMEHTOB o
dOu3nvecKrue U XMMUYECKHE bu6moreka [IOK

84 CBOWCTBa XpoMa M €ro COSAMHCHHUH, 14.04.2026 https://m.edsoo.ru/9911b
UX IPUMEHEHNE ef3
Baxwueiine coenMHeHU bubmuorexa [JOK

85 Mapranna. [lepMaHranar Kajius, ero 15.04.2026 https://m.edso00.ru/039d6
OKHCITUTENIbHbIE CBOWCTBA 9c8
dOu3nyecKre U XUMUYSCKUE
CBOMCTBA eJjie3a U €ro bubnnorexa [IOK

86 . 21.04.2026 https://m.edsoo.ru/1b7f8
coenuHeHui. [lomyuenue u 741
MPUMEHEHUE CILIABOB JKeJe3a o
DOU3NYECKUE U XUMUYECKHE bubmuoreka [JOK

87 CBOMCTBA MEIH U €€ COETMHEHNI, 21.04.2026 https://m.edsoo.ru/2bcOf
UX IPUMEHEHHE 954
dOu3nYecKUe U XUMUYCCKUE
CBOMCTBA IMHKA U €r0 COCTUHEHMI bubmorexa LOK

88 t A ’ 22.04.2026 https://m.edsoo.ru/b1f2b
WX IPUMEHEHHE. eal
' ApOKCOKOMIUIEKCHI IMHKA T

89 [TpakTueckas pabora Ne 8. 28.04.2026 bu6mmoreka [JOK



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

Pemrenne skcniepuMeHTAIBHBIX
3ajad 1o teme "MeTaibl
moOOYHBIX moArpymm"”

https://m.edsoo.ru/a6e35
2ea

bubmmoreka [{OK
90 Pemienue 3a1a4 pa3nuyHbIX THIIOB 28.04.2026 https://m.edsoo.ru/a8b83
da3
O06001IeHre U cucTeMaTU3aIHs bubnuoreka [JOK
91 M3YYCHHOTO MaTepHaja 1o TeMe 29.04.2026 https://m.edsoo.ru/e91fe
"MeTtauisr" 975
KonTtponbHas padoTa mo Teme bubmorera [JOK
92 05.05.2026 https://m.edso0.ru/83f63
"MeTtamibr"
ea3
AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubmorexa [TOK
93 05.05.2026 https://m.edsoo.ru/9ebff
paboTHI, KOPPEKITHS OMHUOOK ot
Posp xumuu B o0ecrieueHUN
. bu6mmoreka [IOK
94 YCTOMRHBOTO PasBuTii 06.05.2026 https://m.edsoo.ru/080fe
yenoBedyecTBa. [IoHATHE O HAYYHBIX 150
METO/1aX MCCJICIOBAHMUS BEIICCTB
HayuyHble MPUHITUIIBI OpTaHU3aIUH BuGorexa LIOK
95 XUMITISCHOTO TIPOHSBONCTRA. 12.05.2026 https://m.edsoo.ru/2e45a
[IpoMmeIiLIeHHBIE CLIOCOOBI a4f
MOJIyYCHHUS BKHEUIIIMX BEUICCTB
XUMHUYECKOE 3arpsi3HEHUE bubmuoreka [JOK
96 OKpYIKAroIlel Cpeibl H ero 12.05.2026 https://m.edsoo.ru/9f11b
HOCIEACTBUS f51
XUMUS U 3I0POBBE UETOBEKA. bubmmorexa [JOK
97 13.05.2026 https://m.edso0.ru/a6552

.HeKapCTBeHHLIC cpeacTBa

121
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https://m.edsoo.ru/a6e352ea
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https://m.edsoo.ru/e91fe975
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Xumug mumy. Poiabs XxuMuu B

bubmuoreka [JOK

98 o0ecrieyeHnr MHUIEBON 1 19.05.2026 https://m.edsoo.ru/1f7b5
0€e30MaCHOCTH bd2
Kocmernyeckue u mapromepHbie bubmorexa HOK

99 1 19.05.2026 https://m.edsoo.ru/da42d
cpeacTBa. beiToBas XxuMus 529
XUMUS B CTPOUTENILCTBE. bubnuorexa [JOK

100 Baxwneiimme cTpouTeIbHBIE U 1 20.05.2026 https://m.edsoo.ru/61e69
KOHCTPYKITMOHHBIC MaTepUAIIbI 003
XuMHS B CETTbCKOM XO3SMCTBE. bu6moreka [IOK

101 Opraanyeckre 1 MUHEpATbHBIE 1 26.05.2026 https://m.edsoo.ru/fd395
yaoOpeHust 87d
CucreMaruzarmus 1 00001eHne Bubmaorexa IIOK

102 . 1 26.05.2026 https://m.edsoo.ru/db979
3HaHUH 10 TeMe ¢70

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus; 11 knace. yriny6nenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
HposznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. OGuiecTBo ¢ orpaHMuYeHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akinmonepnoe obectBo «M3narenscTBo
«IIpocBemienue»

» Xumus; 10 knacc. yrinyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueii Jiyanna B.B. O61iecTBo ¢ orpaHMueHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3maTenbeTBo

«HpOCBGIIIGHI/IG»

METOJINUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






IIpoBepsiemblie TpeOOBAHUSA K pe3yJbTaTaM OCBOEHUSI OCHOBHOM

o0pa3zoBartenbHON nporpammsl (11 kiaacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsiembie IpeIMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOI 00pa3oBaTeabHON
IPOTPaMMBI CpeTHET0 0011ero 00pa3oBaHus

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XUMHNH

1.1

Bnanenue CUCTEMOM XUMHUYECKUX 3HaHUH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATalOIINe TMOHATUS (XMMUYECKHM DJIEMEHT, aToM, 3JEKTPOHHAas
o0oiouka atoma, s-, P-, O-3JIeKTpOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHUCJIEHHUS, XHUMHUYECKast
CBSI3b, MOJb, MOJISIPHAs Macca, MOJSPHbIA 00beM, KpPUCTAJUIMYECKash PeIleTKa,
TUIBl XUMHUYECKUX peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC, 3K30- U
SHAOTEPMHUUYECKUE, pEeaKIMU HOHHOrOo oOMeHa), pacTBOp, SJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS JCcCOHaIus, OKHCJIUTEIIb,
BOCCTAaHOBUTENb, CKOPOCTh XHUMHUYECKON pEeaKkluu, XUMHUYECKOE PaBHOBECHE);
TEOPUH U 3aKOHBI (TEOPHS SIEKTPOJUTUYECKON auccouuanuu, [lepuonnyueckuii
3akon J[.Ml. MengeneeBa, 3aKOH COXpaHEHUS MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUN SI3BIK XUMHH, (AKTOJIOTHYSCKUE CBEICHUS O CBOWMCTBAX,
cocraBe, TONy4YeHUH H  0€30MaCHOM  HUCIHOJB30BAaHUU  BaKHEUIINX
HEOPraHUYECKHUX BEIIECTB B OBITY U MPAKTUUYECKOM JIEATETLHOCTH YEJIOBEKA

1.2

CdopmupoBaHHOCTh YMEHHUI BBISABIIATH XapaKTEPHbIE MPU3HAKU U B3aUMOCBS3b
U3YYECHHBIX IOHATHM, NMPUMEHATh COOTBETCTBYIOIIME IOHATHSA IPH ONUCAHUU
CTPOEHHsI U CBOMCTB HEOPraHWYECKHMX BEIECTB M UX INPEBPALICHUM; BBIABIATH
B3aMMOCBA3b XUMUYECKMX 3HAHUN C NOHATUAMM W INPEACTABICHUSAMHU IPYrHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Branenne OCHOBHBIMH METOJAMM HAay4HOT'O MO3HAHMS BEIIECTB U XUMHYECKUX
sIBJICHUH (HaOJI0IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOICIIUPOBAHNE)

1.4

ChopMHUpOBaHHOCTE YMEHUW OMNPEACIATh BAICHTHOCTh W CTCIICHb OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB B COCIUHEHUSX PA3IMYHOTO COCTaBa, BUJ XMUMHUYECKOU
CBsI3W (KOBaJICHTHAS, HOHHAS, METAJUTMYECKasl, BOJIOPOJIHAS) B COSTMHCHUSX,, THIT
KPUCTAITTMYECKON PEIIeTKH KOHKPETHOTO BEIIecTBa (aTOMHAs, MOJEKYIspHasd,
WOHHAs1, METaJNINYECKasi)

1.5

CdopmHrpoBaHHOCTh YMEHUN ONpPEAEIATh XapaKTep Cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUI

1.6

ChopmupoBaHHOCTE yMEHHUS KIACCU(PUIIMPOBATh XHMHUYECKHUE PEAKIMH TI0
Pa3IMYHBIM MPU3HAKaM (YUCIIY M COCTaBYy pearupyrollux BEIIECTB, TEIJIOBOMY
3¢ (deKTy peakiuu, U3MEHEHUIO CTETeHEH OKUCIICHHS DJIEMEHTOB, OOPaTUMOCTH
peaKkIuy, y9acTHIO KaTalin3aTopa)

1.7

CdopmHrpoBaHHOCTH YMEHHI COCTABIISATh YPAaBHEHUS PEAKIUHN pa3InYHbIX TUIIOB,
MOJIHBIE M COKpAIllEHHbIE YpPaBHEHUS PEAKIMA HMOHHOTO OOMEHa, Y4YUTHIBas
YCIJIOBHS, IPU KOTOPBIX 3TH PEAKLUU UAYT A0 KOHIIA

1.8

ChopmupoBaHHOCTh ~ yMEHHUW  TPOBOAUTH  pPEAaKIMH,  MOJITBEPKIAIOIINE
KaueCTBCHHBIM COCTaB PA3JIMYHBIX HEOPIaHMYECKUX BEIIECTB, pPACIIO3HABATh
ONBITHBIM IIyTE€M HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX




BCIICCTB

1.9

ChopMupoBaHHOCTE ~ YMEHHH  pacKpbIBaTh  CYHNIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKLUi MOCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO OaaHca
3TUX peaKLui

1.10

ChopmupoBaHHOCTE YMEHHH OOBSACHATH 3aBUCHMOCTh CKOPOCTH XUMHYECKOU
peaKkuuu oT pa3IuyHbIX PaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHHI OOBSCHATH XapakTep CMEIICHHS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTHU OT BHelIHero Bo3zaeiictus (mpunuui Jle llarense)

O61ua;1 N HCOPraHU4YCCKasA XUMMA

2.1

CdopMupoBaHHOCTH YMEHHH packpbiBaTh cMbica [lepuogudeckoro 3akona JI.M.
MeneneeBa u AEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOLIYIO, OOBICHUTEIBHYIO U
MPOTrHOCTUYECKYI0 (DYHKIIMH

2.2

ChopmupoBaHHOCTh YMEHMI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3J1eMeHTOB | - 4 nepuonoB llepnoanueckoil cucTeMbl XMMHUUYECKUX
anementoB J[.M. MenneneeBa, UCMONb3ys MOHATHS "s-, P-, O-3JIeKTpOHHBIC
opOutanu", "3HEepreTuyecKkue ypoBHH'", OOBICHATH 3aKOHOMEPHOCTH M3MCHCHHS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COEAMHEHUU IO MEpHoAaM M TpyIIam
[Iepnonnueckoi cucreMsl XMMU4eCcKux 3i1eMeHToB 1.1, Menneneesa

2.3

ChopMupoBaHHOCTh YMEHHIA XapaKTepU30BaTh (OMUCHIBATE) OOIINE XUMUUECKUE
CBOWCTBA HEOPraHMYECKHUX BEIECTB PA3JIMYHbIX KJIACCOB, IOJITBEPXkKAATh
CYLIECTBOBAHME I'€HETUYECKOM CBSI3U MEX]y HEOPraHMYEeCKUMM BELIECTBAMU C
MIOMOILBIO YPAaBHEHUH COOTBETCTBYIOUIMX XUMUYECKUX PEAKIIMH

2.4

CchopMupoOBaHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HEOPIaHUYECKUX
BEIIECTB 0 HX COCTaBy K OIpPEJIEIEHHOMY Kiaccy (Tpymie) COeQUHEHUN
(mpocThle BellecTBa - METAUIbl M HEMETaJUIbl, OKCHU/bI, OCHOBAHHUS, KHUCIOTHI,
am¢oTepHbIe THIPOKCH/IBI, COJIN)

2.5

CdopmMHpoBaHHOCTh YMEHUN HCIONB30BaTh XMMHYECKYH0 CHMBOJIMKY JUIf
cocTaBlieHUs] (OpMyNn BEIIECTB U ypaBHEHUH XUMHUYECKHUX  PEaKIHid,
cucremarnyeckyro HoMmeHknatypy (IUPAC) wu TpuBHManbHbBIE Ha3BaHUS
OT/ENbHBIX HEOPraHWYECKHX BEIIECTB (yrapHblil ras, yrieKUCiblil ra3, aMMHaK,
raiieHasi U3BeCThb, HeTalleHast U3BeCTb, IUThEBAs COJa, MUPUT U JIPYTHE)

2.6

CdopmupoBaHHOCTH YMEHHI XapaKTeprU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHE
CBOWCTBa HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX KJIACCOB, TMOATBEPKIATH
CYILIECTBOBAHME T€HETUUYECKOW CBSI3U MEXKIYy HEOPTaHMUYECKMMHU BELIECTBAMHU C
MTOMOIIIbIO YPABHEHHH COOTBETCTBYIOIINX XUMHUYECKUX PEaAKITUit

2.7

ChopmMHupoBaHHOCTh yYMEHUW IUIAHUPOBATh U BBIMOJHATH  XUMHUYECKHM
9KCIIEPUMEHT (Pa3JIoKEHHUE MEPOKCHJIA BOJOPOAA B MPUCYTCTBUU KaTalu3aTopa,
ONpEACIICHUE CPENbl PacTBOPOB BEIIECTB C IOMOIIBIO  YHHBEPCAIBHOIO
MH/IMKATOpa, BIUSHUE PA3TMUHBIX (PaKTOPOB HAa CKOPOCTh XUMHUYECKON PEaKIINH,
peakiuyu MOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPU-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE DKCIEPUMEHTAIbHBIX 3a7ad 10
teMaM "Mertamibl" u "Hemertannel") B COOTBETCTBUM C MpaBWJIaMU TEXHHUKHU
0e30macHOCTM  NHpu  oOpalleHMH C  BellecTBaMM W JaOOpaTOPHBIM




000OpyOBaHUEM; TMPEACTABIATh PE3YIbTAaThl XUMUYECKOTO OJKCIEPUMEHTa B
dbopMe 3amuicu ypaBHEHHI COOTBETCTBYIOLIUX peakuuii u GHopMyaupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTE YMEHUN COOJIIO/IaTh TMpaBUiIa TMOJB30BAHUS XUMUYCCKOM
MOCYIOM W JIa0OpaTOpHBIM OOOPYJIOBaHUEM, a TAKXKE TpaBWiIa OOpalICHHS C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSIMH IO BBIOJHCHUIO JTAOOPATOPHBIX
XHUMHAYECKHUX OIBITOB

2.9

ChopmupoBaHHOCTh yMEHHUH  XapaKTepU30BaThb XUMHUYECKHE  MPOILIECCHI,
JieXxalire B OCHOBE MPOMBIIIJICHHOTO MOJIYYEHUsI CEPHOM KHUCIIOThI, aMMHUaKa, a
Takke c(HOPMHUPOBAHHOCTH IMPEICTaBICHUM 00 OOIIMX HAayYHBIX MPHUHIMIIAX U
IKOJIOTHYECKUX MPOOIEeMaxX XMMHUIECKOTO TIPOU3BOACTBA

XuMus ¥ xn3Hb. PacueTsl

3.1

ChopmupoBaHHOCT,  TPEACTABICHUH O  XUMHYECKOH  COCTaBIISIONICH
GCTGCTBGHHOHaquOﬁ KapTUHBI MHUpaA, pPOJIHM XHUMHH B IIO3HAHUH SIBJICHUU
OpUpOAbl, B (QOPMHUPOBAHUM MBINUICHUS M KYJIbTYpbl JIMYHOCTH, €€
(yHKIMOHATBHONH TPAMOTHOCTH, HEOOXOAMMOM ISl pPEHICHUS MPAKTUYECKUX
3alad M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MPUPOIHOM cpene

3.2

CpopMHUpPOBAaHHOCTP YMEHHH KPUTHYECKH aAHAJIU3UPOBATH XUMHUYECKYIO
nH(pOpMaLIHIO, TONY4aeMyl) M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHHUKAIUHU, ceTh HTEpHET U pyrue)

3.3

CdopMupoBaHHOCTH YMEHHI coOroaaTh MpaBuiIa 3KOJIOTUYECKHU
11€J1IeCO00pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LENAX
COXpaHEHUs CBOETO 3710POBbS U OKPYKAIOIIEH IPUPOTHON CPeJIb

3.4

Oco3HaBaTh OIACHOCTH BOSHGﬁCTBHﬂ Ha JKWBBIC OpPraHu3Mbl OIIPCACICHHBIX
BCIICCTB, ITIOHHUMAaA CMBICII ITOKa3aTCid HI[K, MOSICHATH HAa NpUMEpax CIIOCOOBI
YMCHBIICHUA W NOPCAOTBpallICHUA HUX BpPCIHOIO BOSI[efICTBHH Ha OpraHu3m
YCJI0OBCKa

3.5

ChopMUpOBaHHOCTb YMEHUH MPOBOAUTH BBIYMCICHUS C HCHOJIb30BAHUEM
MOHATHS "MaccoBasi J0JIsl BellecTBa B pacTBope”, 00bEMHBIX OTHOILIEHHUI Ia30B
IIPU XUMHUECKUX PEaKIMsIX, MacChl BEIECTBA WM 00beMa ra30B IO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY OJHOIO U3 YYAaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEMJIOBOTO 3PQeKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHs MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN




IIpoBepsiemble j1eMeHTHI conep:kanus (11 kiaacc)

Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

TeopeTndyeckre OCHOBbI XUMUU

11

Xumuueckuil 3nemMeHT. AToM. Snpo atoma, U30TONBL. DJIEKTPOHHAsE 000JI0UKA.
DHepreTUYeCKUe YPOBHH, ITOIYPOBHU. ATOMHBIC OpOUTANIH, S-, P-, O-2JIEMEHTHI.
OcoOeHHOCTH pacHpesieeHusl 3JEKTPOHOB [0 OpOUTANIAM B aTOMax 3JIEMEHTOB
HEPBBIX YETHIPEX MEPUOJIOB. DIICKTPOHHAS KOHPUTYpaIHs aTOMOB

1.2

IIepnonnueckuit 3akoH u lleproauyeckas cucremMa XMMUYECKUX 3i1eMeHTOB J[ .M.
MengeneeBa. CBsA3bp NepHOAUMYECKOrO 3akoHa U lleprogmueckoil cucTembl
xuMuyeckux ieMeHtoB J[.M. MenzeneeBa ¢ COBpEMEHHON TEOPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWMCTB XMMHMYECKHX DJIEMEHTOB U
00pa3yeMbIX MMH TPOCTBIX M CIOXKHBIX BEIIECTB 1O TPYIIaM U HEpUOJAM.
3HaYEHHUE NEPUOJIUYECKOTO 3aKOHA B Pa3BUTHUU HAYKH

1.3

Crpoenue BemiecTBa. XHUMHYECKas CBS3b. Buabl XHMHYECKOM  CBA3M
(koBaJIeHTHasi HENOJspHas W TOJSpHAs, HWOHHAasA, MeTauinueckas). oHsr:
KAaTUOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHMsI KOBAJEHTHOM XUMHUYECKON CBA3H
(0OMeHHBIN U TOHOPHO-aKLIENTOPHBIN). BonopoaHast cBsi3b

1.4

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
cocTaBa BellecTBA. THUIBI KPUCTANIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOWCTBA
BEIIECTB OT THUIMA KPUCTAIMYECKON pemieTku. [loHsATHE O OHUCTIEPCHBIX
cucremax. VICTUHHBIE M KOJUIOMIHBIE pacTBOphl. MaccoBasi JoJisl BEIIECTBa B
pacTtBope

1.6

Krnaccudukanus Heoprannueckux coequHeHnil. HomeHknatypa HeopraHu4ecKux
BEIIECTB

1.7

Xumuyeckas — peakius.  Knaccudukanus — XMMHYECKMX — peakinuil B
HEOPraHUYeCKOW M OPraHUYECKON XWMHU. 3aKOH COXPAHEHHS MacChl BEIECTB,
3aKOH COXPaHEHHUs U NPEBPALIEHUS SJHEPTUM IIPU XUMUYECKUX PEAKLIUIX

1.8

CKOpOCTB pc€aKknuun, €€ 3aBUCUMOCTD OT PA3JIMIHBIX (l)aKTOPOB

1.9

OOparumbie peakiuu. XUMHUYECKoe paBHOBecue. DaxkTopbl, BIUAIOINIME Ha
COCTOsIHME XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [llatense

1.10

DnexTponutuueckas auccoruanus. CunbHble u ciabbie d1exTpoiuTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIIAs, HEWUTpaiabHas, IIejouHas. Peakmuu
HOHHOI0 0OOM€EHa

1.11

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaknuun

HCOpraHI/I‘-ICCKaﬂ XHUMMUA

2.1

Hemerannsl. Ilonoxxenne nemeramioB B lleproanueckoit cucteMe XUMUYECKUX
anemenToB JI.M. MenaeneeBa u 0COOCHHOCTH CTpOeHHUs aToMOB. Du3nveckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIHSI HEMETAIIOB (HA IPUMEPE KUCTOPOAa, CEPHI,

dbocdopa u yriepona)




2.2

XUMHUYECKHUE CBOMCTBA BAXKHEWUIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dbochopa, yrimepomra W KpeMHHsI) HW = MX  COCIWHEHUH  (OKCHIIOB,
KHCJIOPOJICOICPKAILMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). Ilpumenenue
BAKHEUIIMX HEMETAJVIOB U UX COCIMHEHUN

2.3

Meramnbl. Ilonoxenue MeramioB B llepuoanueckold cucTeMe XHMHUYECKHX
anemenToB .M. MenzaeneeBa. OCOOEHHOCTH CTPOCHHS IJIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O6mue ¢uznueckue cBoiictBa MeTayioB. CIulaBbl METALIOB.
DNEKTPOXUMHUUECKUN Psiji HAIIPSHKEHUH METaIIIOB

2.4

XUMHUYECKHE CBOWCTBA BAXHEHIIUX METAUIOB (HATpUM, KaJlWid, KaJlbIUH,
MarHui, aJlOMUHUN, ITUHK, XpPOM, KeJIe30, MeIb) U MX coeauHeHui. OOmue
CIOCOOBI TOTYYEHHS METAUIOB. [[pruMeHeHne MEeTaJIOB B OBITY U TEXHHUKE

2.5

I'eneTnueckas cBI3b HEOPraHNM4eCKUX BCHICCTB, IMPUHAIICKAIINX K pa3JInYHbIM
KJj1accaM

XUMHUS U KU3Hb

3.1

Ponp xuMum B oOecreyeHUM HKOJIOTHYECKOM, IHEPreTUYECKOW M IHUIIEBON
0€30MacHOCTH, Pa3BUTUU MeaULUHBL. [loHSATHE O Hay4HBIX METOAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUIA

3.2

[IpencraBnenns 00 OOMIMX HAyYHBIX MPHHIMNAX MPOMBIILIICHHOTO TOYyYSHHS
BaXHEHIIMX BeulecTB. YeIoBEeK B MHUpE BEIIECTB M MaTepHaoOB: Ba)KHEHIINE
CTPOMUTENIbHbIE MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHalibl, KpPacku, CTEKJIO,
KepaMHKa, MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTepUallbl, OPraHUYECKHUE U
MUHEpaJIbHbIE y100peHus

3.3

XuMUd W 300pOBbE YEJIOBEKA: IMpaBuia HCHOJB30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiIa 0€30MacCHOTO UCIIOJIb30BAHUS MPENapaToB OBITOBON XUMHU
B ITOBCEHEBHOMU KU3HU




[TpoimTo, MPOHYMEPOBAHO M CKPETIIIEHO
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