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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBieHHbIX B DeaepanibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaM3yIonMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBaHusi ywamuxcsi 10-11 xmaccoB. W3yuyenuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOAUMYIO JIISl afanTalui UX K OBICTPO MEHSIOMIMMCS YCJIOBHSIM JKM3HHM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'oOC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOATOTOBKH BBITYCKHUKOB. CBUAETEIBCTBOM TOMY SBJISIOTCSA CIEAYIOIIUE BBINOIHAEMbBIE
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

¢ 1H(OPMAIIMOHHO-METO/IMYECKas, peaau3alus KOTOpoil oOecreyuBaeT TMOIy4YEeHUE

IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHs OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-TUIAHUPYIOLAs, KOTOpas MpPeJyCMaTpPUBAET ONpeesieHUe: PUHIUIIOB

CTPYKTYpPUPOBAaHUS U  TIOCJIEJOBAaTEIbHOCTH H3Y4EHHUs y4eOHOro Marepuana,
KOJIMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTePUCTHK; MOAXOA0B K (POPMHPOBAHUIO
COJIep/KaTeIbHOM OCHOBBI KOHTPOJII M OLIEHKHM 00pa30BaTENIbHBIX JIOCTHXKEHUMN
o0yyaroImuxcst B paMKax UTOTOBOHM arrecTanuu B (opMe eIUHOr0 TOCyIapCTBEHHOTO
9K3aMEHa [0 XUMUH.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

® yCTAHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJIepKaHue, 00s3aTenbHOe I U3yUeHUs B

pamMKax OTJIEJIbHBIX npodunei, IIPEIyCMATPUBAET  paCIpeeiICHUue u
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca,

e 1aT MPUMEPHOE paclpesielieHne y4eOHOTO BPEMEHH, PEKOMEHIYEeMOTO JUIS W3Y4eHUS
OTJICTHHBIX TEM;

e [Ipe yIaraeT MPUMEPHYIO TOCIIE0BaTEIbHOCTh H3YUYEeHHUST YIeOHOTO MaTeprana ¢ yaéToM
JIOTUKH IOCTPOCHUS KypCa, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBA3EH;

e 1aéT METOAMYECKYI0O WHTEpPIPETAlI0O IeJed W 3aJad M3ydeHHs IpeaMera Ha
yIIIyONEéHHOM YpPOBHE C y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
o0rmrero oOpa3oBaHusl, COJACPKATEIBHON XapaKTEPUCTUKU TJIAHUPYEMBIX Pe3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
(HI/I‘IHOCTHBIX, MCTAIPECAMCTHBIX, HpeI[MeTHbIX), a TaKXKE C y‘-IéTOM OCHOBHbBIX BHUIOB



y4eOHO-TIO3HABATEeNbHbIX JEHCTBUI 0Oy4aroumierocss MO OCBOCHHIO COJEp’KaHUs
npeaMera.

I[To BceM Ha3BaHHBIM MO3MLIMSAM B IpPOrpaMMe II0 XHUMHUM IHPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBIISIONICH cofep kaHusl yueOHOro nmpeamera «XUMHUs» ocTaéTcs BO3MOXKHOCTh BBIOOPA €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriyOJIE€HHOTO ypoBHEH B cucteme AudQepeHInpoBaHHOro 00ydeHHs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
HA pealn3alHio TMPEEMCTBEHHOCTH C TMOCIHEAYIOUIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli MpoQuiib 00y4eHHs, B TOM YHUCIE C MEePCHEKTUBOM MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CpPEeTHEro OOIIero 00pa30BaHUS HU3YYEHHE MpeaMeTa «XUMHUS
OPUEHTHPOBAHO TaKXe Ha PEeIICHUE 3a/1a4 BOCIIMTAHUS U COLIMATIBHOIO Pa3BUTUS 00yJaroIuXcs,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTENIEKTYaJIbHbIX YMEHUH, YMEHUN palliOHAIM3aN y4e0HOTro
Tpyla W  OO0OOMEHHBIX CIMOCOOOB  JACSATEIHHOCTH, WMEIOIIUX  MEXKIUCIUILUIMHAPHBIH,
HaJMIPEIMETHBIN XapakTep.

CocTaBisiomuMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpe/IeNIeHuU TOJIX0J0B K OTOOPY M CTPYKTYpPHOW OpraHM3alMd COAEpPXaHHUS 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEIMETHBIX 3HAHUN M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4€HHUsS INpEeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOINEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpmMii  00BEM
(dakToIorHUecKoro Marepuaia. Tak, Ha yriyOoJ€HHOM ypOBHE M3y4deHHUs TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSX NMPOTEKaHMs pPEaKIMH, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTHUECKUX HM3MEHEHHH mpu e€ o0pa3oBaHMM M pa3pyLICHUH, a TAKKE C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peaKIUil JOMOJIHAETCS
dbopMUpOBaHUEM MPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIU3E PaCIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMYeckod XHMMHMM IIPU PACCMOTPEHUU PEAKLUOHHOU
CIOCOOHOCTH COCMHEHUH ynenseTcss oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HaueHUEe MMEET TO, YTO Ha COJEp>KaHUE KYpPCOB XMMHHU YIIIyOIEHHOTO YPOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenaMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa sl KIACCOB XHUMHUKO-(hH3MYeCKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJICKTPOIH3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U JIPYTOE.

B 10 ke Bpems B cojiep)KaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhIIs
00BN yeNbHBIN Bec OyJeT UMEeTh OpraHuyeckas XuMus. B 3Tom ciydae mpenocTaBisieTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMITOHCHTBI, KaK JIMIHJbI, OCIKU, YTIEBOJBI, HYKJICHHOBBIC KHCIOTHI W apyrue. [Ipm sTom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX
METOJIOB TIO3HAHUS M OIBITAa MPAKTHYECKOTO MPUMEHEHHUS HAyYHbIX 3HAHUH U3ydeHUE TIpeaMeTa
«Xumus» Ha YrayOnEHHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3SX C y4COHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u nHbopMaTiKa» U «Pycckuil SI3bIK U JTUTEpaTypay.

[Tpu u3yuyenun ydeOHOro mnpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3anaueit
MEPBOCTENEHHONW 3HAYMMOCTH SIBisieTcs (OpPMHUPOBAaHME OCHOB HAyKHM XHMHHU Kak o0JacTu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TPAKTUYECKON MAESITeNbHOCTH 4YeJIOBeKa U OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

¢ popmHpoBaHUE NPEICTABICHUN: O MAaTEPUAILHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
MI03HABAEMOCTH SIBIICHUI MPHUPOJIBI, O MECT€ XMMHHU B CHCTEME €CTECTBEHHBIX HAYK U
e€ Benyleil posn B 00ecreYeHUN YCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npo0eM HSKOJIOTUYECKOH, YHEpreTM4eckoil M MHIEeBOW Oe30MacHOCTH, B Pa3BUTHUU
MEJMIIMHBI, CO3JJaHUHd HOBBIX MAaTEPHUAJOB, HOBBIX HCTOYHUKOB DJHEPTUHU, B
o0ecre4eHn  paluOHAJIBLHOTO MPUPOJIOTIOIB30BaAHUS, B (dhopMUpOBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKXKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM CPEE;

®OCBOGHHME CHCTEMbl 3HAHHMH, JIeKAIIMX B OCHOBE XHMHUYECKOH COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpUH XWMHHU, COBPEMEHHBIX IPEJCTABICHHH O CTPOCHWM BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJUHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaxX, 00 00X
HAyYHBIX MPUHLUIIAX XUMHUYECKOr0 TPOU3BO/ICTBA;

e popmupoBanue y O0OYyYarOMMUXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKUX 3HaHUM Ui OOBSCHEHHS KIIOYEBBIX HAEH U mpobiem
COBPEMEHHOW XWUMHUU, A5l OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpoOJieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3MPOBAHUA, aHaIM3a U OIEHKM C TMO3ULIHUA HKOJOTMYECKOU
0€30MacHOCTH TOCTIEACTBHI OBITOBON M MPOU3BOJICTBEHHOW JEATEILHOCTH YEIIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MEepepadoTKOH
BEIIIECTB;

e yruyOJeHHE TMPEACTABICHUNH O HAYYHBIX METOJaX TO3HAHHS, HEOOXOIUMBIX IS
pUOOpPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHUS XUMUUECKUX
SBIICHUH, WMEIOMIMX MECTO B TPUPOJE, B MPAKTHYECKOH JEATCIHHOCTH H
MTOBCEIHEBHOW KU3HU.

B nmnane peanu3zanuu TMEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHIA
LEJIOCTHOW CHUCTEMBI CpeJHEro oO0IIero odopa3oBaHUsl NPU M3YUYEHUU MpeaMmeTa «XuUMUus» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

® BOCIUTaHHe YOS KIEHHOCTH B MTO3HABAEMOCTH SIBIICHUHN MPHUPOJbI, YBAKEHUS K MPOLECCY
TBOpPUYECTBA B OOJACTH TEOPETUYCCKUX U MPHUKIAJHBIX HCCICIOBAHUNA B XUMHH,
dbopMUpPOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH,

® pa3BUTHC MOTHBAIMHM K OOYYCHHWIO W TO3HAHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IIEYEeTIOBEUECKUX [IEHHOCTEH;

® Pa3BHUTHE IMO3HABATEIHHBIX HHTEPECOB, MHTCIUICKTYATBHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi,  (GOpPMUpPOBaHHE Y  HUX  CO3HATENBHOTO  OTHOIICHHUA K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
po(heCCHOHATLHOM W OOIIECTBEHHOW JIEATEIIBHOCTH, OTBETCTBEHHOI'O OTHONICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

e opMHupoBaHUE YMEHHH W HABBIKOB PAa3yMHOTO IPHUPOJOIOIB30BAHUS, pPAa3BUTHE
DKOJIOTMYECKON  KyIbTypbl, NPUOOpPETEeHHE  ONbITa  OOIIECTBEHHO-TIONE3HOU
HKOJIOTMYECKOH JIeATETHbHOCTH.

OO0mee YUCIIO YacoB, MPEIyCMOTPEHHBIX I HM3yYCHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernyeckre OCHOBbI OPraHUYeCcKOM XUMMHU.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoja: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIJepoAd. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tunbel THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBaA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3€H B MOJIEKyJax
opranudeckux euecTs. IloHsaTHe 0 cBOOOAHOM panuKaie, Hykjaeo(puie u JIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHUSI OPraHUUYECKUX COEAMHEHUN.
Mornekynsipable U CTpYKTypHbIe (popmyiibl. CTpyKTypHblE (DOPMYJbl Ppa3IMYHBIX BUIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKylnax OpPraHWYECKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o kinaccupuKauy OpraHuueckux BemecTs. [ToHsaTre o GyHKIMOHATBHON
rpynne. I'omonorus. I'omonornueckue psaael. Cucremarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OT/ICIBHBIX MPEACTABHTEIICH.

OcoOenHocT M KiIacCU(pUKalUsg  OpraHmdyeckux  peakiuil.  OkuciaurenpHO-
BOCCTAaHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB IMpH HarpeBaHuW (TUIaBiIeHHE, OOyIJIMBaHUE W  TOpPEHHE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmiast ¢popMysa, HOMEHKIATypa U U30MEpHs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP-THOPHAM3AINS aTOMHBIX
opbutaneit yrieposa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKJIA3aUM, TUPOJIU3a, KpeKuHra, ropeHus. llperncraBieHne o0 MexXaHU3ME peakUUd
PaAMKaIbHOIO 3aAMEILIECHHUS.

Haxoxnenue B npupozae. CriocoObl Moy4yeHHs U MPUMEHEHUE aJIKAHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMoi0ruueckuil psit aakeHoB, oomas GpopMya, HOMEHKIATypa. DIEKTPOHHOE
M ITIPOCTPAHCTBEHHOE CTPOEHHME MONEKY] aJKEHOB, SP’-rHOpUIM3alMs aTOMHBIX opOuTaneii
yriepoja, 6- U n-cBaA3u. CTpyKTypHas M reomMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOMCTBA aJKEHOB. XHUMHYECKHE CBOMCTBA: DPEAKUUU IPUCOCAVHECHHS, 3aMEIICHHA B O-
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHUS M IPUMEHEHHE AIKESHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSsDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj alkuHOB, oOmas (GopMyia, HOMEHKJIATypa U U30MEpHsL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHUS, TUMEPHU3alMU U TPUMEpU3aluu, OKUciIeHHs. KucioTHble CBOWCTBA aJKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30I1a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOMIEM IEHCTBHH 3aMECTHTENIEH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctuposa.  CrnocoObl  HOMyYeHUS W [PUMEHEHME  apoOMaTU4YeCKHX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HeTH: NEeperoHKa, KPEeKUHT
(TepMHUYECKH, KaTaTUTUYECKU), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa wIEnouyd. BzaummopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCepUMEHTAIbHBIE METOJbl H3y4YeHHs] BEIIECTB M MX MPEBpALEHUI: HU3ydyeHue
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakluil
YIJIEBOAOPOAOB Pa3IMYHBIX KJIAaccoB (oOeciBeunBaHUEe OPOMHOM MM MOJHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTHJeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHaApyXeHWE YIiepo/ia U BOJAOPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ o0Opa3uamMu IIacTMacc, KaydyyKoB M PE3HHBI, MOJICJIMPOBAHUE MOJIEKYII
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psia, obmas Gpopmyna, usomepus, HOMEHKIATypa U KilacCHU(pUKAIIHSL.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJopoaHble CBS3UM MEXIy
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBONCTBA: pPEAKUMM 3aMELIEHMs], JAerHIpaTaluH,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa M METAHOJA Ha OpPraHM3M YeEJIOBEKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Tpocteie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (HU3UYECKUX M XUMHYECKUX
CBOJNCTB.

MHOroaroMHble CHHUPTHI — STUJICHIVIMKOJb W TiULEpuH. DU3NUEeCKHe M XUMUYECKUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HyKJIeopIbHOTO 3amenieHus. JleiictBue Ha opraHu3M 4yenoBeka. CriocoObl oydeHUs
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcudHOCTh (eHona. CrmocoObl MONydeHHs] W MpUMEHEHHe QeHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHbBIE COEIUHEHUS — aIbJeruIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSl M HOMEHKJarypa. PU3WYECKUE CBOMCTBA ajbJIETUI0B M KETOHOB. XHMHUYECKHUE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust M HoMeHKiIarypa. (DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepu(UKAINU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO pamaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpeacraBurenu BbICHIUX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCJION U ILET0YHON CpeJie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPKAIINX OCTATKH HEMIPEAETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IpUpPO/IE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
dusnyeckue CBOMCTBA M HaxoxaeHue B npupoge. dorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbJACTMIHON TpYI, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONIME aucaxapuabl. ['maponus aucaxapujaoB. HaxoxxaeHue B mpupone u
npumeHenue. Ilomucaxapunpl: Kpaxmaji, TJIMKOT€H M 1esuiono3a. CTpoeHre MakKpOMOJIEKYI
KpaxMmajia, TJIMKOT€Ha W ILeJUIroJIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M LEJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THMAPOJW3, KaUeCTBEHHas PEaKIus ¢ MOJAOM. XHUMHUYECKHE
CBOWCTBA IIEJUTIOJIO3BI: THAPOJIH3, OTydeHHe 3(pHupoB 1euto03bl. IloHsATHEe 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIENK).



OKcIepUMEHTAIbHbIE METObl M3YyY€HMsI BEIECTB M UX IPEBPAIIECHUI: PACTBOPUMOCTD
pa3jMyYHBIX CIMPTOB B BOJAE, B3aUMOJAEHCTBHE 3TAHONA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMAaTOM Kajiusl (BO3MOXHO HMCIIOJb30BAaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIC PEAKLIUU Ha
anbpAeTuibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C MOJIOM, PEIICHUE
9KCHEPUMEHTAIbHbIX 33Ja4 110 TeMaM «CrnupThl U GpeHonb», «KapooHoBble KUCIOTHI. Cl10XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
annpaTUuecKue U apoMaTUUYeCcKHe; NepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyna, u3oMepus, HOMEHKJIAaTypa U (pu3nueckue cBOHCTBa. XUMHUYECKOE CBOWCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWINH — OpeCcTaBUTelIb aMUHOB apoMaTHueckoro psfa. CTpoenue aHuwinHa. Bzaumuoe
BJIMSIHUE TPYII aTOMOB B MoJjeKyje aHwiInHa. OCOOEHHOCTH XMMMYECKMX CBOWCTB aHMJIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenkiatypa u  usoMepus. OTnenbHble HPEICTaBUTENH  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckrue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHUYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHOM CBsA3M. buonornueckoe 3HadeHHe aMUHOKHCIOT. CHHTE3 U TUIPOIH3
HENTUIOB.

benku kak mnpuponHsle monuMepsl. IlepBuyHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, JIeHATypalusi OETKOB MpPU HAarpeBaHMH, I[BETHbIE peakIMM Ha OENKH, pellieHne
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHne OpraHMYECKUX COCTUHEHUI.

BbicokoMo1eKy IsIpHBIE COCANHEHHUS.

OcCHOBHBIE TOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, IOJINMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIUIIPOIUIIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HaTypanbHble (XJIOIOK, IEPCTh, IIENK), NCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHadeHus (TediaoH, KeBlap, AIEKTPONPOBOJSIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJTMMEpPHI).



DKCIepUMEHTAIbHBIC METOBl M3YYCHHS BEIICCTB M UX MPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenue MosieKysipHOi (hOpMYJIbl OPraHUYECKOTO COSTUHEHHUS TI0 MaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BbEMY) TPOJIYKTOB PEAKIIMK M/WUJIM UCXOHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOH (hopMyIibI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOWCTB HWJIM CIIOCOOOB IOJYYCHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBA3€M NMpU M3yuyeHUH opraHudeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CHUHTE3, KiIaccHu(pUKaims, HAOIIOACHHE, M3MEpPEHHEe, SKCIIEPUMEHT, MOJCIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€IMHUIIBI K3MEPEHUS, CKOPOCTh, YHEPTHSI, Macca.

buonorus: kierka, opraHusM, dKocucTema, ouocdepa, MeTaboINU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NIbIXaHHE, OEKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOIoTUs: MUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYeckuil neMenT. M3oronsl. CTpoeHue 3MeKTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM M TMOAYPOBHU. ATOMHBIC
opourtanmu. Knaccudukaruss XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTATSIM. DIEKTPOHHBIE KOHQUTYpAllMH AaTOMOB JIIEMEHTOB
MEepPBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30OYXIEHHOM COCTOSHUHU, JJIEKTPOHHBIC
KOH(HUTyparyyl HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa XumMu4yeckux d3emMeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoandeckoil CHCTEMBI XHUMHYECKUX
AJIEMEHTOB C COBPEMEHHOW TE€OPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH MU3MEHEHHUS] CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BEIIECTB MO TpyIMIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuueckasi CBsI3b. BUIbl XMMUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METAJUINYECKAs.
MexaHnu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEMTOPHBIA. DHEPTUs
U JuirHa cBA3U. [lonspHOCTh, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBsa3u. BogoponHas cBsi3b. MEXMOIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b SJEKTPOHHON CTPYKTYpHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coefauHenuil. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbix cuctemax. Mcruanbie pacTtBopsl. [IpeacraBienne o KOIOMIHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pacTtBopuMoOcTbh. Kpucramnoruaparst.

Knaccudukanus v HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. TpHUBHAIbHBIC HA3BAHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPrUU MPU XUMUUYECKHUX
peakiusix. TernoBbie 3QPEeKThl XUMHUUECKUX peakiuid. TepMOXUMHUUYECKUEe YpaBHEHUS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u  HeoOpaTUMbIE peakUUd. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMUYECKOTO paBHOBecHs. DAKTOpHI, BIMSIONIME HA MOJIOKEHUE XMMHYECKOTO PABHOBECHS:
TeMIlepaTypa, JaBIeHUE M KOHIIEHTpAIlMU BEIIECTB, y4acTBYIOIMUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuipHble U crabble  yeKTponuThl. CTeneHb
nuccormanuu. Cpega BOJHBIX PacTBOPOB: KUCIIOTHAs, HEWTpalbHas, 1IeIouHas. BoaopoaHslii
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTO 2NIEeKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJIOPOJAa B TPHUCYTCTBUM KaTaln3aTopa, MOJEIH KPUCTAUTMYECKUX PEMIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeNeleHHe Cpellbl PacTBOPOB C TOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiioB B llepuomuueckoil cucrteMe XuUMHUYeCKHX dieMeHToB /[[.I.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Dusnyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckne M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mapuabl. TOTIMBHBIE 3JIEMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crocoObl MonydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOPOBl. BakHeime KHUCIOPOACOAEpIKAIME COCIUHEHUS TaJlOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOTY4YeHHsI rajioreHoB. [IpuMeHeHne rajoreHoB u
UX COEIUHEHHI.



Kucnopon, o3oH. JlabopaTopHble W MPOMBIIIJICHHBIE CHOCOOBI MOJTYYEHUS KHCIOpPOJa.
@®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HAa. OKcuabl U
NEPOKCH/IBI.

Cepa. Haxoxxnenue B mpupoje, CIOCOOBI IMOJNy4eHHUS, (U3MUECKUEe U XUMHYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (U3NUEeCKHe U XHUMHUYECKHE
cBoiictBa. AMMHak, HUTpUAbL. OKcUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHL. IIpuMeHeHue a3oTra M €ro coequHEHHH. A30THbIE
ya00peHusl.

®ochop. Haxoxnenwe B mpupoje, crnocoObl moimydeHusi, GU3NYECKUe U XHUMHUYECKUE
cBoiictBa. QPochunst u dochun. Oxcunbl Pocdopa, ¢ochopnas kucmora u e€ couu.
[Tpumenenue docdopa u ero coenunenuii. ochopHbie ynodpeHus.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOTy4YeHHs, (U3UUYECKHEe U XUMHYECKHE
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBas KHCIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUsS U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHre, BUAbI CTEKIIA.

[Tonoxxenune metamuioB B [leproanueckoit cucreMe XUMHUYECKHUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTailioB. O0mmue Gpu3ndeckue cBOicTBa METaIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIUs, TUPOMETAILTYPrus, dieKTpomeTamutyprusi. Ilonarue o koppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETMHEHUI.

O6mas xapaktepuctuka MetawioB |IA-rpymmer [leprogndeckoit CHCTEMBI XUMHYECKHX
DJIIEMEHTOB. MarHuii u KaublMid: TMOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AIOMUHUI: TIONydyeHue, GU3NYecKue W XMMHYECKHe CBOMCTBA, MPUMEHEHHE MPOCTOro
BEIIECTBA M €ro COeAMHEHUH. AMGPOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mNoOouHblXx mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMHUUYECKHE CBOMCTBA XpoMma U ero coeAnHeHUuM. OKCUIbI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u quUXpoMarhbl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[ToryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKHUCIINTENbHBIE CBOWCTBA.



Du3nyYecKue U XMMUYECKUE CBOMCTBA KeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI K
conn xkene3a(ll) u xeneza(lll). Ilonydyenue u npuMeHeHHE KeJe3a U €ro CIIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THAPOKCU/IA IIMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne [IMHKA U €r0 COeTMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAaHHE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBHE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelieHue SKCIEPUMEHTAIBHBIX 3a/1ad 10 TemaM «l ajJoreHsn»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX coeTUHEHU», «MeTauTbl TIaBHBIX TIOTPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIoCcOOBbI MOJYYSHHsS] METANIOB M CIUIABOB. XUMHYECKOE 3arps3HEHHE OKpPY)KAloIIehd cpeisl U
ero nocyiencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucmosb30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBO 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHalbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHnoTexHonoruu.

Pacuérnbie 3a1aun.

Pacuéter: Maccel BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB WMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa pPEaKlMu, €ClId OJHO M3 BEIIECTB JIaHO B BHUJE pacTBopa C
onpeAes€HHON MacCOBOM JOJEH pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TPOJIYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexrpeamMeTHbIE CBS3H.

Peanuzamust MeXIpeIMETHBIX CBS3CH MPU M3ydEeHUU OOIIEH W HEOPTraHUYECKON XUMHH B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTACIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OOmre ecTeCTBEHHO-HAyYHbIE TOHATHS: SIBICHHE, HAy4dHbIH (akT, Trumoresa, Teopus,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJa, DYHEPreTUYECKHH YpOBEHb, BEIIECTBO, TEJO, O0OBEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTema, Ouocdepa, MeTaboJu3M, MaKpo- H
MHUKPOAJIEMEHTBI, OC€JIKH, YXUPBI, YIJIEBOJIbI, HYKICHHOBBIE KHCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIEHHOCTb, METAJUTYPrusl, CTPOUTENbHBIE MaTEpHAbI,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAs IPOMBIIUICHHOCTb, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWHW HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBHM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3ylbTaTOB OCBOEHHUsI TNpeaMera «XUMHUs» Ha YpPOBHE CpeIHEro o0Iuero ooOpa3oBaHUs
BBIJIEJICHBI CJIETYIOIINE COCTABISIONINE: OCO3HAHUE O0YUAIOIIMMHUCS POCCUMCKON Tpa)IaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEJIBHOCTU W CaMOOIPEAEIICHHUIO;
HaJIMYUE MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBAThCS MPUHSATHIMA B OOIIECTBE MpPaBWJIAMU M HOPMAaMH TIOBEICHUS; HATUYHC
MPaBOCO3HAHUS, YKOJIOTUYECKON KYJIBTYPBI; CIIOCOOHOCTh CTABUThH LIEJI U CTPOUTH KU3HEHHBIC
IIJIaHBI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHhopMHUPOBAHHOCTH
OTIBITA MTO3HABATEIPHON M NIPAKTHUYECKOM JEATSIILHOCTH O0YUYaIOIUXCs B TIPOIIECCE PealTU3alun
00pa3oBaTeNbHON AESTEIHHOCTH.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeATENbHOCTH 00yUYaIolUXCcsl B MPOIlecce peann3aun
00pa3oBaTenbHON JeSTEIBHOCTH, B TOM YHCJIEC B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HaHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHHN B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITENLHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBHIMOJTHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYEOHOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIUEHUS K HCTOPUYECKOMY M HAay4YHOMY HACJIEAMI0 OTEYECTBEHHOM
XHUMUU;

YBaXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUU M TPAKTHYECKOTO TMPHIIOKECHHS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHBIE HAYKH €CTh pPe3ylbTaT AJTUTENbHBIX HAOIIOACHHUIA,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

WHTEpECa M TI03HABATEIPHBIX MOTHBOB B TIOJYyYE€HHH U TIOCIEAYIOIIEM aHaJM3e
nH(pOpMAIUK 0 MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CITOCOOHOCTH OIICHMBATh CHUTYaIldW, CBS3aHHBIE C XUMHYECKUMHU SIBJICHUSMHU, |
MPUHUMATh OCO3HAHHBIC PEUICHUS, OPHUECHTHPYICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEICHUE M IOCTYIIKM CBOMX TOBApUILEH C IMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHMS MOCIEICTBUN MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHWMAHUS [IEHHOCTEH 3J0pOBOTO M 0e€30macHOro oOpasza >KW3HH, HE00XOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;



coOroIeHHsT TIPaBMJI 0€30IMaCHOTO OOpaIlleHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUI W HEMPUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS aAIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOJIM TPpyJa U pe3yJibTaTaM TPYI0BOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB M MOTPEOHOCTEH OOIIECTBA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE MTPUPOJIHON U COLIMATBHOM CPEIBI;

OCO3HAHUs HEOOXOJAMMOCTU MCIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUS MPOTHO3UPOBATH HEOJATONMPUSTHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANPUHUMAESMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITUAIBHON MPAKTHKE, CMTIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(DOoOHH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu H
00IIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU 1IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHH JUIsI COBPEMEHHON NMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHHH III00ATBHBIX TPOOJIEM YCTONYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKONW O€30MacHOCTH, B Ppa3BUTUU MEAMIIMHEI,
00ecIeueHnH yCIOBUN YCTICIITHOTO TPYJA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBICHUH OKPYKAIOMIETO0 MUPAa M TPOUCXOISAINX B HEM W3MEHECHHH,
YMEHHSI IeJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOIh30BaTh XMMUYECKHE 3HAHUS ISl PEIICHHsI TIpo0iieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHMHM Ha YPOBHE CPEIHErO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHUs OOYYarOIUXCS MEXIAUCIHUIIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHble TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMA, HAY4YHbIH (aKT, IPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yYHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelbHbIE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GoOpMUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIINHN 00yYaronXcs;

CHOCOOHOCTh ~ OOYYarOLIMXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepcallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPAXXKAalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
NI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMU.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUSA

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSTENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LeNU JEATeIbHOCTH, 3a/aBas MapamMeTpbl U KPUTEPUM HUX JOCTUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYCCKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TIOHATHUM M yCTaHaBIMBAaTh KX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE TOHITHS ISl OOBSICHEHHUS OT/IETbHBIX (PAKTOB U SBICHUH;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA Knaccn(bm(aunn BCIIIECTB U XUMHNYCCKHUX peaxum‘fl;

yCTaHaBIWBATh MPUYNHHO-CIICCTBEHHBIE CBS3H MEXTY N3Yy9aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKHE pACCYXKIEHUS (MHAYKTUBHBIC, JCIYKTHUBHBIC, I10 QAHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHUecKkass (opMyna, ypaBHEHHE XUMHUYECKOM peakuud — MpU peIIeHUuH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEAKIIMM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ OB HAYYHOI'O IIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENIEHO C(hOpMyTUPOBAHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh O000OLICHHS ¥ BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOIOB pEHICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble Tmocodus, pecypcbl HMHTepHera),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampochl M NPUMEHATh pa3jMyHbIE METOAbI IpPU IOHCKE M O0TOOpe
uH(popMalu, He0OX0AUMOM J71s1 BBITIOJIHEHUS YyU4e€OHBIX 3a7a4 ONpeAeaEHHOrO TUIA;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TMAJIoTa U/UITH JUCKYCCHH,
BBICKA3bIBaTh UACH, (OPMYIMPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHLHO BBIMIOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIATh C NPE3CHTAlUEN pe3yIbTaTOB I103HABATEIbHOM IEATEIbHOCTH, ITOJIYYECHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHYECKOTO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3alu y4yeOHOro MpoekTa, U (HOpMyIHpOBaTh BHIBOJABI MO pe3yibTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUN ITyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.



PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSITEJIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M 1O Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeiaraéMplii aIrOPUTM JEUCTBUN IPU BBHIIOJHEHUM YYEOHBIX M MCCIIENOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJIy4YeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYILIECTBIIATH CAMOKOHTPOJIb ACATEIbHOCTU HA OCHOBE CAMOAHAIN3a U CAMOOLCHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMUU Ha yriyOJIEHHOM YpOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUS» HaydyHbIE€ 3HAHUSA, YMEHHUS U CIIOCOOBI JEHCTBUN 10 OCBOEHHIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHMIO
3HAHUM B PA3JIMUYHBIX Y4YEOHBIX CUTYyalUsX, a TakXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHMM NPEIMETHBIE PE3YJbTaThl MPEACTABIEHBI 110
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTEe M 3HAYCHHH OPraHUYeCKOW XHMHUHU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJu B 00ECIICUCHHH YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA B
peltieHun MmpooJieM IKOJOTHYECKOM, YHEPreTUUECKOW M THUIIEBON O€301acCHOCTH, B Pa3BUTHUH
MEIMIIMHBI, CO3JaHHH HOBBIX MaTEpPHaliOB, HOBBIX HCTOYHHKOB JHEPrHH, B OOECIeUeHUU
paIoHaIBHOTO TPUPOIONIONB30BaHMs, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH KyIbTYphI
YyeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATarOIINe
MOHSATUS — XUMHYCECKHI DJJIEMEHT, aToM, SApO M 3JCKTpOHHAas o0ojiouka aroma, S-, p-, d-
aTOMHBIE OpOWTAM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUAM3AIHs aTOMHBIX
opOuTanel, HMOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJISAPHBIA O0O0BEM, YIJIEPOIHBIA CKEIeT,
GbyHKIIMOHAIBHAS TPYIMa, paguKkai, CTPYKTypHble (Qopmymnbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHas (reoOMEeTphyYecKas, ONTHYECKas),
U30MEpPbI, TOMOJIOTUYECKUN psAZl, TOMOJIOTH, YTJIEBOJOPOAbI, KHCIOPOJA- M a30TcOAeprKallne
OpraHUYECKUE COEAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHbBIE
COEIMHEHUS; TEOpUH, 3aKOoHbI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOeHUs
opranndeckux BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS] U TPEBpaAlICHHs] DSHEPTUM NPU XUMHYECKHX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEXKAllUe B OCHOBE MOHHUMAaHUs
OPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKUX SIBIIGHUW; TPEJACTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEAKUUW, TEPMOAMHAMHUYECKMX MW KHHETHYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHM aTOMOB U TPYII aTOMOB B MoJieKyJlaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTrr, opuentanTsl | u |l pona); dakronorudeckue cBeneHUS O CBOMCTBAX,



COCTaBe, MOJYYEHUHU U 0€30MaCHOM HCIOJIb30BAHNN BaXKHEHIINX OPraHUYECKUX BEILECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YeJOBEKa, OOIMX HAYYHBIX NPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJIA, IepepabOTKu HePTH);

c(OPMHPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIUE MOHATHS IIPU ONMCAHUM COCTABa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBIATh ypPaBHEHUS XMMMUYECKHX pEaKUMd U  pacKpelBaTb HUX  CYIIHOCTb!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEICTBOM COCTaBJIEHUS  3JIEKTPOHHOIO
OanmaHca 3TMX peakuUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIECHUS HX IOJHBIX U
COKpAILEHHBIX HOHHBIX YPaBHEHUM;

M3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpraHMYeCKHUX BEIIECTB Ul WJUIIOCTpAlUu HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh NIPUHAIJIEKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIilie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremarnyeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHATIHHBIE HA3BAHUS
JUISL  OT/AEIbHBIX TPEJCTABUTENEH OpPraHWYeCKUX BELIECTB (STWJIEH, AaleTWJIEH, TOIyoll,
[JIMLIEPUH, STWICHIJUKOIb, (QeHos, (OopMalbIeruj, AaneTaiabIeru, aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, IJIMIIMH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUJIUH, TUBUHUI, U30IIPEH, XJIOPONPEH, CTUPOII U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHHS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpOeHHE, (U3NYECKHe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJbJETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, >KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTIIEBOI0OB (MOHO-, TU- U TIOJHCAXapUI0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMM COOTBETCTBYIOIIHX
XUMHUYECKHX PEAKIHH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXKJAaTh HAa KOHKPETHBIX IMpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHHH OT KPaTHOCTHM MU THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb HCTOUYHUKHU YTJIEBOJOPOJHOTO ChIpbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUM O EeCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaOJIOAEHUHM, W3MEPEHUM, MOJEIUPOBAHUM, DSKCIEPUMEHTE (peaJlbHOM H
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTEMaTH3alluiO, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — JIs1 U3y4YEHUs CBOMCTB BEIIECTB U XMMUYECKHUX PEaKIHii;



c(OPMHPOBAHHOCTb YMEHHM: BBIABIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C IOHATUAMU U
OpPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHbIX TIPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUHN, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHMU: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPAKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacy€Thl MO0 HAXOXKIACHUIO XUMHUYECKOW (OPMYIbI BELIECTBA 110 W3BECTHBIM MACCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3HPOBATH, aHAIU3UPOBATH U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKO 0€30IaCHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOJICTBEHHOHN JEATEIbHOCTH
4eJI0BEKa, CBA3AHHOM C mepepadOTKO BeIIeCTB, HCHOIb30BATH IMOJTYYEHHbIE 3HAHUA JUIS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYEeHUE CBOMCTB OPraHMUECKUX BELIECTB, KAUECTBEHHbIE PEAKIH
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHHe »HKCIEpPUMEHTAJIbHBIX 3a7ady 110 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofeHeM IMpaBWil  O€30MacHOrO  OOpallleHus C  BEleCTBAaMU U JIaOOpaTOPHBIM
o0opynoBanueM, (opMyIUpoBaTh I€JIb HMCCICIOBAHUSA, NMPEICTABIATh B pasiuyHON (opme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTE;

c(hOpMUPOBAHHOCTh YMEHUI:

coOnroaaTh IMpaBWila IKOJIOTUYECKH IIeJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYJOBOU
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON Cpenbl U
JIOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO AEMCTBHSI Ha JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHATM3UPOBaTh  LI€JI€COOOPa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMalliK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAIU3UPOBATh XHMUYECKYIO
uHOopMalrIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas W HEOpraHW4yecKas XUMUS»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MAaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ pojii B 00ECleYeHNH YCTOWUYMBOIO Pa3BUTHUS, B PEIICHUH MPOOJIEM 3KOJOTHYECKO,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PAa3BUTUHM MEIWIUHBI, CO3AAHWU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIb30BAHUSA, B JOPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOIHON CpPEIe;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbl, JJIEKTPOHHAs: 000JI0YKa aToMa, S-



, p-, d-aromHBIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE COCTOSHHS aroma, THOpHIW3arlvs
ATOMHBIX OpOWTaneii, WOH, MOJCKyJa, BaJCHTHOCTh, JJICKTPOOTPHIATEIHHOCTh, CTEIEHBb
OKHCJICHUSI, XUMHYECKas CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl PElIETKA, XUMHUYECKash pPEaKUus, PACTBOP, SJIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAlMs, CTENEeHb JUCCOLMAlMH, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKOM
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJIUTUUYECKOU
aucconuanuu, nepuogudeckuid 3akoH .M. MenaeneeBa, 3aKOH COXPAaHEHMsI MacChl BEILECTB,
3aKOH COXPAHEHMS M IMPEBPAIICHUS HEPIrUy IPH XUMHUYECKHX PEAKUHUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUA, JIKAIIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHUM; COBPEMEHHBIEC MPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMHUYECKUX PEaKIUW, TEPMOJMHAMUYECKMX W KHHETHYECKHUX 3aKOHOMEPHOCTAX  MX
MpPOTEKaHUs, O XHMMHYECKOM DPaBHOBECHH, pacTBOpaXx W JHUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATEIbHOCTH 4YeIOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTEPHbIC MPU3HAKU TOHATUM, YCTAaHABINBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJH30BaTh XUMHYECKYI0 CHUMBOJIMKY JIJIi COCTABIICHHS
dbopMya BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX PEAKIHi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHAaIbHBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpPMUPOBAHHOCTh YMEHHUS OMPEENSITh BAIEHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCIMHEHHSX, BHUJI XMMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJTMYECKAas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKON pEmEéTKH, OOMEHHBIN U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUH: KJIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO WX
COCTaBy, XMMHYECKHE PEAKIIMU IO Pa3IW4YHbIM NpH3HAKaM (YHMCIy U COCTaBy pearupyrommx
BEIECTB, TEIJIOBOMY J(PQEeKTy peakluud, H3MEHEHHUIO CTeNeHEeH OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, yYacTHIO KaTajiu3aTopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPUU JJI KITaCCH(PUKAINHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICI TMepuogudeckoro 3akona JI. W.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JEMEHTOB TNepBOro—4erBéproro mnepuonoB Ilepuonunueckoit cucrems JI.U.
MenieneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUUYECKHE YPOBHHY, «IHEPre€THUYECKUE MOTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE H BO30YXIEHHOE HSHEPTETHUYCCKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XHMHUYECKHMX JJIEMEHTOB M HX
COEQMHEHMH 10 nepuojaM u rpynmam llepuoguueckoii cucremst [. 1. MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHMM: XapaKTepH30BaTh (OMUCHIBATH) OOIIHE XUMHYECKHE
CBOICTBa BEIIECTB Pa3JIUYHBIX KJIACCOB, MOJATBEP)KJIATh CYLECTBOBAHUE TI'€HETUYECKOW CBSI3U
MEXly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEJCTBOM COCTABICHHSI 3JIEKTPOHHOTO OajlaHCa 3TUX peakUuil; peakuuii HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHYECKHX
peakuuii ¢ y4€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsI CKOpPOCTU
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHUs
XUMHYECKOT'0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aericTBui (mpuniun Jle [laTtense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh XUMUUECKNE PEAKIIMHU, JIEKAIINE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThHL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00PAa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUIN
OpUpoabsl  — HaONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICJICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHS NPUMEHATb 3TH 3HAHUS MPU
HKCIEPUMEHTATBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHUS XHUMHMYECKHX SIBJICHHH,
HUMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH IE€ATEIbHOCTH YEJI0BEKa U B TOBCETHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOTO
MIOHMMAaHHS MaTEPUAIILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUYEThI: C UCIOIb30BAaHUEM MOHATUN «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIIEHTpAIU»; MAacChl BELIECTBA WM 00bEMA raza
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YHYaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJouel C M3BECTHOM CTENEHbI0 UCCOLMALMU; Macchl (00bEMa, KOJIMYECTBa BEIIECTBA)
MPOJYKTa PeaKkiuu, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpa C OMPENEIEHHOM
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); J0JIU
BBIX0/Ia MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIECHHI ra3oB;

c(OpMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C OMOIIBI WHINKATOPOB,
U3y4eHHE BIUSHHUS pa3U4YHbIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKLUH, pelieHHe
AKCIIEPUMEHTAIBHBIX 3a/a4 1o TeMaMm «Metamib» U «HemeTtamasl») ¢ coOmoaeHneM MpaBUil
Oe3omacHOro oOpalieHus C BellecTBaMHM U JabopaToOpHbIM 00OpyAoBaHUEM, (HOPMYIHPOBATH
IeNb MCCIENOBAaHUs, MPEACTaBIATh B pPa3IMYHOM (QopMe pe3ynbTaThl SKCIEPUMEHTa,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTS;

c(hopMUPOBAHHOCTh YMEHHIA: COOIIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON MOCYI0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBIIOJHEHUIO JA0OpPAaTOPHBIX XHMHMYECKHX OIBITOB, AKOJIOTHYECKH LEIeco00pa3HOro
NOBEJCHUSA B OBITY M TPYIAOBOM JEATETBHOCTH B LEIAX COXPAHEHHS CBOETO 37I0POBbS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh



ONAaCHOCTh TOKCHUYECKOTO JEHCTBHUSI HAa KUBBIE OpPraHU3MBbI OINPENEIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, VHTEepHET U [Apyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpopMalrio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.
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41 A LA .b 12
MIHBL AMHHOKHCIOTRL BETKH https://m.eds00.ru/d69df650
Htoro no pazneny 12
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeIMHEHU S
5.1 BEICOKOMONIEKYIIAPHEL WHEHUS 6 bubmorexa [JOK
' COROMOTERYIAPHHIE COCAMHE https://m.edso00.ru/d69df650
Hroro mo pazueny 6
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB M TeM (undposbie)
Ne n/m Konrpoubusie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
) CTr}I):eHZIe aT;)CMz. lzelznzﬂ:qecxnﬁ:caxm . Butmorexa LOK
: u HOAMYECKas CUCTEMAa XUMUYCCKHUX
pHoA https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 Crtpoenue BeniectBa. MHorooopasue 11 1 bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
VIMHHECRHE peakii https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmorexa [IOK
2.1 H 31 1 3
CMETALIBL https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
2.2 M 23 1 2
CraIH https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9 bu6mmorexa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoaunuecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpouabnsie IIpakrnyeckue
n/n Bcero U3ydeHus o0pa3oBaTe/ibHbIE PeCypPChI
padoTbI padoThbI
IIpeamer u 3HaueHue
|| |
pel 02.09.2024  https://m.edso0o.ru/3686e6f5
MHOT000pa3uu
OpraHMYeCKUX COCTUHEHUHN
DNEKTPOHHOE CTPOEHUE
, | o)
YR ' 04.09.2024  https://m.edsoo.ru/Oce6fd4c
BajeuTHEIE BO3BMOKHOCTHU
aToma yriepojaa
XuMH4yeckas CBI3b B
p | e e
N p 04.09.2024  https://m.edsoo.ru/8d39f5c8
KOBaJEHTHOM CBSI3H,
CrocoObl pa3phIBa CBsA3EH
T
4 0 e:::;qZZiZIszje UHEHUN 1 bubmorexa HOK
P & 09.09.2024  https://m.edsoo.ru/9e595ch8
A. M. bytneposa
Buael nzomepun:
5 ;TIZ)}(]:I;T};E){I({;:E;HHM 1 bubmorexa HOK
pocTp ’ 11.09.2024  https://m.edsoo.ru/b0e61661
OnexTpoHHbIE 3((DHEKTHI B
MOJIEKYJIaX OPTaHUYECKUX



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

COE€IUHEHUN

[IpencraBnenue o
KJIacCU(UKALIUN U

6 cucTeMaTH4ecKas bubmmorexa LIOK
11.09.2024  https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIICCTB

7 Knaccudukanms peakiuii B bub6nmoreka [IOK
OpPraHUYeCKON XMMHUH 16.09.2024  https://m.edsoo.ru/ba5706aa

8 CucreMaTH3anys u bu6nmorexa LIOK
000011IEHNE 3HAHUIM IO TEME 18.09.2024 | https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUI
psia, obmas popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnuoreka [IOK
AJIEKTPOHHOE U 18.09.2024  https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYIT

10 DOu3nIecKrue U XUMHUYECKHUE bu6mmoteka IIOK
CBOICTBA aJIKaHOB 23.09.2024  https://m.edso00.ru/3137711c
HaxoxxaeHnne ankaHoB B

11 npupoe. CriocoOsl bubmmnoreka HOK
MOJTYYCHHS U IPUMEHECHUE 25.09.2024  https://m.edsoo.ru/259b0a5b
aJIKaHOB
[{uknoankaHbl: o0mast
dhopmyna, HOMEHKIATypa 1

12 n30Mepusi, 0COOCHHOCTH but6mmorexa [IOK
CTPOCHHS U XUMHUYECKUX 25.09.2024  https://m.edso0.ru/156730d2

CBOMCTB, CITOCOOBI
MOJIy4eHUs U TIPUMEHEHUE



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

Pemenne pacu€THbIX 3a1a4
Ha OIIpe/ieIICHUE
MOJIEKYJISIPHOM (hOpMyJIbI
OpPraHUYECKOT0 BEILECTBA 110

bu6nmmoreka [IOK

13 MAacCCOBBIM JOJISIM ATOMOB 30.09.2024 | https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXO/ISIIUX B €T0
cocraB. CucremaTu3anus u
000011IeHNE 3HAHUH 110 TeMe
AJIKEeHbI: TOMOJIOTUYECKUI
psina, obmas popmyina,
HOMEHKJIaTypa, SJIEKTPOHHOE

14 u HpOCTpaH};I")FBeHHOC ’ Bubmmorexa IOK

02.10.2024  https://m.edsoo.ru/273b0ale

CTPOEHHE MOJIEKYJI.
CrpyKTypHas ¥ LUC-TpaHC-
H30MepHsl ATKEHOB
Ou3nYeCKue U XUMUICCKHEC

15 CBOMCTBA alkeHoB. [IpaBuio bubnuorexa LIOK

02.10.2024  https://m.edsoo.ru/21069ccd

MapkoBHHKOBa

16 CrniocoOsl monyueHus u bubnnorexa [JOK
NPUMEHEHHE aJIKEHOB 07.10.2024  https://m.edso0.ru/665dc058
[TpakTuueckas padota Ne 1

17 o reMe "[lonydyenue bubmuoteka [IOK
STUJICHA U U3yYEHHUE €TO 09.10.2024  https://m.edsoo.ru/0941eed8
cBOMCTB"
Pemenue pacu€THpIx 3a1a4

18 Ha OTpe/ieNieHue bu6muoreka [JOK
MOJIEKYJISIPHOM (hOpMYJIBI 09.10.2024  https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIEeCTBA

19 AJIKaJMEeHbl: CONPSKEHHBIE, but6mmoreka [IOK



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

U30JIMPOBaHHBIE,
KYMYJIUPOBaHHBIE.
Oco0eHHOCTH AIEKTPOHHOTO
CTpOCHHS

14.10.2024

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

20 XuMHUYECKHEe CBOMCTBA bubnunorexa LIOK
CONPSHKEHHBIX JTUCHOB 16.10.2024  https://m.edsoo.ru/e561253d
91 CriocoObl TTOTy4eHHS U bubnuorexa [JOK
NPUMECHEHHE aJIKaINCHOB 16.10.2024  https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKHUI
psia, obmas popmyina,
99 HOMEHKJIATypa, JIEKTPOHHOE bubnnorexa [JOK
U IIPOCTPAHCTBECHHOE 21.10.2024  https://m.edsoo.ru/68b6ccac
CTPOEHUE MOJICKYII,
¢bu3nveckne CBONCTBA
93 XHMHUYECKHE CBOMCTBA bu6nmorexa LIOK
AITKUHOB 23.10.2024  https://m.edsoo.ru/23493a93
24 KauecTBennsle peakuuy Ha bubmmnoreka HOK
TPOMHYIO CBSI3b 23.10.2024  https://m.edsoo.ru/7b1c48da
o5 Crioco0bl TTOTy4eHHS U bubmuoreka [IOK
MPUMECHEHHE AJIKHHOB 05.11.2024  https://m.edsoo.ru/a6f9alea
Pemenue 3agay: pacu€rsl
26 y]jaBiIeHiIfO I)[(HMIEqZCIfoﬁ ’ bubmmorexa LOK
06.11.2024  https://m.edsoo.ru/5db8e526
peakuuu
97 CucremaTtu3zanus u
0000111eHIEe 3HAHMI 110 TeMe 06.11.2024
ApEHBI: TOMOJIOTUYECKUI
28 psﬁl obimas dopyna bubnuotexa [JOK
’ ’ 11.11.2024  https://m.edsoo.ru/a92a7094

HOMEHKJIATypa.



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ1 O€H30J1a M TOJTyOJIa,
uX (pu3MYecKue CBOMCTBA

29

XUMHUYECKUE CBOUCTBA
apEeHOB: PEAKIUU 3aMEeILICHUS

13.11.2024

bubnunorexa LIOK
https://m.edsoo0.ru/a44alaed

30

31

32

XUMU4YeCcKHe CBOMCTBA
apeHOB: pPeaKIun
MIPUCOCTUHEHUS, OKUCIICHUE
rOMOJIOT'0B OEH30J1a

Oco0EHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIa

Pemenue pacu€tHeix 3am1a4u
Ha OlpeJieieHre
MOJIEKYJISIPHOIM (OPMYITBI
OPraHUYECKOro BEIIECTBA

13.11.2024

18.11.2024

20.11.2024

bubnunoreka LIOK
https://m.edsoo.ru/a44alaed

bubnuoreka [{OK
https://m.edsoo.ru/d5018a54

bubmuoreka [{OK
https://m.edso0.ru/53461a2c

33

CrniocoOsl mostyueHus u
IIPUMEHEHHE apEHOB

20.11.2024

bu6mmoteka IIOK
https://m.edso0.ru/6f717d09

34

35

36

I'enernueckas CBS3b MEXKAY
Pa3IMYHBIMH KJ1accaMu
YIJIEBOJIOPOJOB

Pacuétel 1o ypaBHEHUAM
XUMHUYECKHUX PEAKIINM.
Cucrematuzanus u
0000111eHIe 3HaHU 110 TeMe

IIpuponusiit ras. [lomytHele
HEe(TSHbBIE ra3bl

25.11.2024

27.11.2024

27.11.2024

37

KamenHnslit yroas n

but6mmoreka [IOK



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

MPOAYKTHI €r0 nepepaboTKu

02.12.2024

https://m.edso0.ru/69b3398b

38

39

40

41

42

43

Hedtp 1 ciocoOwr eé
nepepabotku. [Ipumenenue
MPOAYKTOB MepepabOTKH
HepTH

['eHeTHuecKas CBSI3b MEKIY
Pa3IMYHBIMH KJIACCAMHU
YII€BOJAOPOIOB
["anoreHonpou3BoIHBIC
YIJIEBOIOPOJIOB:
AJIEKTPOHHOE CTPOCHHUE;
peaKIMK 3aMeIIeHUs
rajoreHa

JeiicTBue menouei Ha
raJIOTeHITPOU3BOTHBIE.
BzaumopeiictBue
JITAJI0T€HAIKAHOB C
MarHveM U IIHHKOM
CucreMaru3anus u
00001IeHre 3HAHUH 10
pazneny "YrieBogopoast"
KonTponbHas padota no
Teme "YrieBogopoas”

04.12.2024

04.12.2024

09.12.2024

11.12.2024

11.12.2024

16.12.2024

bubnunorexa LIOK
https://m.edso0.ru/21f9de78

bubnuoreka [{OK
https://m.edso0.ru/82b4d759

bu6nmorexa LIOK
https://m.edso0.ru/20e89f22

bu6mmoteka IIOK
https://m.edso0.ru/95¢c9e298

44

[IpenenbHbIE OJHOATOMHBIE
CIUPTHI: TOMOJIOTHIECKHIMA
psn, obmas hopmya,
CTPOEHUE MOJICKYII,
M30MepHsl, HOMEHKIIATYpa,
KIaccupuKanus,

18.12.2024

but6mmoreka [IOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
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¢u3nyeckue CBOUCTBA

XUMHYECKHAE CBOMCTBA

45 MpeACIIbHBIX OJTHOATOMHBIX bubmmorexa LIOK
18.12.2024  https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl motyueHus: u
46 MIPUMEHCHHE (?,;HoaTOMHI)IX bubmorexa [IOK
23.12.2024  https://m.edso0.ru/484100000000000
CIUPTOB
[IpocTeie 3¢upst:

47 HOMEHKJIaTypa U U30Mepus, bubnnorexa [JOK
0COOEHHOCTH (PH3MUECKUX U 25.12.2024  https://m.edsoo.ru/c2¢788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbI€ CIUPTHI:

48 STWJICHTJIMKOJIb U TJIULEPHH, bubnnorexa [JOK
uX (hU3HYECKHe U 25.12.2024  https://m.edsoo.ru/ee4d84aa
XUMHYECKHE CBOICTBA
CriocoObl TTOTy4eHHS U

49 MIPUMCHCHHE I\?I]II-IIOFOB,TOMHBIX bubnuorexa LIOK

13.01.2025  https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTpOEHHUE

50 MOJIEKYJIbI, PU3NYECKUE bubmmnoreka HOK
cBoiicTBa. TOKCHYHOCTH 15.01.2025  https://m.edsoo.ru/2ce726f8
(dbenomna

51 XHWMHUYECKHE CBOMCTBA bubnunorexa LIOK
dbenona 15.01.2025  https://m.edsoo.ru/037ca5f9

59 CriocoOsl moNTyueHus: u bubnmnoreka [JOK
npuMeHeHue peHona 20.01.2025  https://m.edsoo.ru/c77ddf4c

53 [IpakTuueckas padora Ne 2. bu6muoreka [JOK
Pemenue 22.01.2025  https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/26ee34fe
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https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
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https://m.edsoo.ru/fd0ced09

AKCIIEPUMEHTAJIbHBIX 3a]1a4
1o teme "CrupTel U
dhenosr"

CucreMatusanus 1

bubnunorexa LIOK

>4 000011ICHIE 3HAHMI 1O TEME 22.01.2025  https://m.eds00.ru/1810cb9b
AJbJIETHU]IBI U KETOHBI:
AJICKTPOHHOE CTPOCHUE
55 KapOOHUJILHON TPYIIIIbI; Bbu6mmoteka [JOK
TOMOJIOTUYECKHUE PSIIb, 27.01.2025  https://m.edsoo.ru/b139beaa
obmrast popmyra, U30MepHs
Y HOMEHKJIaTypa
AJIIBJIETU]IBI U KETOHBI:
56 @Hsjqecfne CBOWCTBA; brbmmorexa LIOK
’ 29.01.2025  https://m.edsoo.ru/c887425c
peaKIuy MPUCOCTUHCHUS
Peakiuu oxucnenus u
57 Ka‘lefTBeHHHe peakiuu bubmmorexa LIOK
29.01.2025  https://m.edsoo.ru/a393baa9
aJbJICTHU/IOB U KETOHOB
58 CrniocoOsI monyueHus bubnnorexa [JOK
aNbIETUI0B U KETOHOB 03.02.2025  https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubmmnorexka HOK
0COOEHHOCTH CTPOCHHS UX 05.02.2025  https://m.edsoo.ru/fecOb113
MOJIEKYIT
H3omepus u HOMEHKIIaTypa
60 Kap6ofoBmx KHCJIOT Mxyp bubnmorexa LOK
o 05.02.2025  https://m.edsoo.ru/700cc87b
¢u3nueckue cBoiicTBa
61 XHUMHUYECKHE CBONCTBA bu6nunorexa LIOK
MpeieIbHBIX OJHOOCHOBHBIX 10.02.2025 | https://m.edsoo.ru/40e6e0e9



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

62

63

OcoOeHHOCTH CBOMCTB
MYPAaBbUHOH KHCIIOTBHI.
Muoroo0pasue kapOOHOBBIX
KHCJIOT

Oco0EHHOCTH CBOMCTB:
HETIpEeACIbHBIX 1
apOMaTHIECKHIX
KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenu
BBICIITUX KapOOHOBBIX
KHCJIOT

12.02.2025

12.02.2025

bubnunorexa LIOK
https://m.edsoo.ru/bb31be71

bubnunoreka LIOK
https://m.eds00.ru/83a08773

64

[TonsiTHE O IPOM3BOIHBIX
KapOOHOBBIX KUCIIOT

17.02.2025

bubnunoreka LIOK
https://m.edso0.ru/0d162d9d

65

66

67

CriocoObl nostyueHust u
MIPUMEHEHHE KapOOHOBBIX
KHCIIOT

CrnoxHble 3¢upsbl:
TOMOJIOTHYECKUH psf,
obmast hopmyna, n3oMepus
¥ HOMEHKJIaTypa
dusznuecKkue U XUMUYECKHe
CBOMCTBa 3(UPOB

19.02.2025

19.02.2025

25.02.2025

bubmmoteka IIOK
https://m.edso0.ru/7c065c9d

bu6nmorexa LIOK
https://m.edsoo.ru/adfffe6d

bubnunorexa LIOK
https://m.edsoo.ru/ad6h94h2

68

Pemenue pacu€THpix 3amay:
M0 YPABHEHHUIO XUMHYECKON
peaKuru, Ha ONPEIETICHUE
MOJIEKYJISIPHOHM (OPMYITBI

26.02.2025



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

OpPraHn4€CKOro BCIICCTBa

[TpakTrueckas padora Ne 3.

Pemienue
69 IKCIIEPUMEHTAIBHBIX 33724 bubmmorexa LIOK
26.02.2025  https://m.edso0.ru/486671fb
o Teme "KapOoHoBEIe
KuCIOTHI. CIIoXHBIC YPHUPHI"
Kupsl: ctpoenue
70 (1)I/I3II)/IHGCKEG i XI/I,MI/IIIGCKI/IG bubmmorexa LIOK
. 03.03.2025  https://m.edsoo.ru/a19c5b98
CBOMCTBA (TUIPOJIU3)
OcoOEHHOCTH CBOICTB
YKHPOB, COACPIKAIIINX
71 OCTIE)ITK’I/I HSHI;CI[GH;BHBIX bubmmorexa LIOK
05.03.2025  https://m.edso0.ru/b0331922
XKHUPHBIX KHCIOT. JKupsl B
IPUPOJIC
MpbLTa KaK COJIH BBICIITUX
KapOOHOBBIX KHCIIOT, HX
72 Moriomee NEeHCTBUE. I:IOHSITI/IC bubmoreia LIOK
05.03.2025  https://m.edso0.ru/3c566565
0 CHHTETHYECKHUX MOIOIIHMX
cpenctBax (CMC)
I'eneTnveckas cBs3b
73 YII€BOAOPOIOB U bubmuoreka [IOK
KHCJIOPOCOAEPIKAIINX 10.03.2025  https://m.edso0.ru/56790c96
OpPraHHYECKUX BEIIECTB
74 Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEaKIUi 12.03.2025
75 Cucremaruzanus u bubnuotexa [JOK
00001IEeHIE 3HAHMI [TO TEME 12.03.2025  https://m.edsoo.ru/f8eaf2eb
76 OO0mmas XxapakTepucTHKa bubmmoreka [JOK



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
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YIJICBOJIOB U
KJIACCU(UKALIUS YTIICBOIOB
(MOHO-, H- 1

17.03.2025

https://m.edso0.ru/7a9693al

MTOJTHCaXapHU/Ibl )
MoHocaxapHIbl:
77 (b;m(:;acmfe fBoﬁCTBa u bubamorexa LIOK
19.03.2025  https://m.edsoo.ru/b4bdda2d
HaXO0XJICHUE B IPUPOJIC
[IpuMeHeHue rroKo3sl, e€

78 3HAYCHHEC B bubnunoreka LIOK
KU3HENEATELHOCTH 19.03.2025  https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapuipl: caxaposa,

79 MaJIbTO3a U JaKTO3a. bubnunoreka LIOK
Haxoxenue B mpupoje u 01.04.2025  https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCAXapHIOB
[Tonucaxapuasl: cTpoeHUE

80 MaKpOMOJIEKY, PU3NIECKUE bubnuoreka [{OK
1 XUMHUYECKHE CBOWCTBA, 02.04.2025  https://m.edsoo.ru/72a04508
MIPUMEHEHHE

81 ITonsATHE 06 HCKYCCTBEHHBIX bubmuoteka [IOK
BOJIOKHAX 02.04.2025  https://m.edsoo.ru/6216e766
Pemenue pacueTHbIxX 3a1a4
Ha ompe/eeHrue 101

82 BBI)(()OII:a Ill'IpOILYKT: peakuuu Bubmmorexa HOK

07.04.2025  https://m.edsoo.ru/7fde4 7ef
OT TEOPETHUYECKHU
BO3MOKHOTO
Cucremaru3anus u
83 00001IeHne 3II-IIaHI/II71 o buomrorexa LIOK
09.04.2025  https://m.eds00.ru/08d4364c

paszzaeny
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KonrponsHas pabora no
TeMe

bub6nmoreka [IOK

84 "Kucinopoacoaepskaiine 09.04.2025 = https://m.edsoo.ru/42c6678e
OpraHUYeCKUe COeTUHEHUA"
AmuHBL: K1accudukanys,
CTpPOEHUE MOJICKYJI, 001Iast
85 (b(?pMyna I/IBOMC?I/I}I B bubmmorexa LIOK
’ ’ 14.04.2025  https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa u
(hu3uvecKre CBONCTBA
86 XHUMUYECKHE CBOMCTBA bubnunoreka LIOK
amU(paTUIeCKUX aMUHOB 16.04.2025  https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOCHHE aHMJIMHA
87 OCO6CHHOCT€I XUMHYECKHUX ’ bubmorexa LIOK
. 16.04.2025  https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
88 ggg;zgz;izﬂqunﬂ " bubnuoreka [{OK
21.04.2025  https://m.edsoo.ru/eal38763
anudaTuyecKux aMHMHOB
AMUHOKHUCIIOTHI:
HOMEHKJIATypa U U30MEPHS
89 (pml/lquKHZPCBOITICTBa. o Bubmmorexa IOK
23.04.2025  https://m.edsoo.ru/d1773e80
OTtnenpHBIE IPEICTABUTEH
0-aMHHOKHUCJIOT
XHWMHUYECKHE CBOMCTBA
AMHHOKHUCIIOT, UX
90 6HonomquKc;e 3HAUCHUEC bubmmorexa LIOK
23.04.2025  https://m.edso0o.ru/77df705a
aMUHOKHCIIOT. CUHTE3 U
THJIPOJTU3 TICTITHIOB
o1 benku kak npupoaHsie bubmuoteka [IOK
MOJIUMEPBI; CTPYKTYPHI 28.04.2025  https://m.edso0.ru/429e9899
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0O€JIKOB

92

93

94

95

96

97

98

XUMHYECKHAE CBOMCTBA
O€JIKOB

A3zoTcoaepkalime
TeTEPOIUKINYCCKUE
coenuHeHus. HykiienHoBbIe
KHCJIOTBI: COCTaB, CTPOCHHE
1 OuoJiornyeckasi pojib

[IpakTuueckas padorta Ne 4.
Pemenne

SKCIEPUMEHTAJIbHBIX 33724
1o Teme "A3oTcoaeprKaiiue
OpraHu4ecKue coeauHeHus"

[IpakTuueckas padorta Ne 5.
Pemenue
SKCIEPUMEHTAIIbHBIX 3a7a4
o teme "Pacnio3HaBanue
OpPraHUYECKUX COCTMHECHHM"

KonTponbnas pabota mo
Teme "A3oTcoaepxkaninue
OpraHuYecKue coeAuHeHus"

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX
COE€IMHEHHUI U METOObI UX
CHUHTEC3a —II0JIMMCPpU3AlHA
W IMIOJIMKOHACHCAIIUA

Ilnactmaccel. YTunusanusa u
nepepaboTKa MIacTuka

30.04.2025

30.04.2025

05.05.2025

07.05.2025

07.05.2025

12.05.2025

14.05.2025

bu6nmmoreka [IOK
https://m.edso0.ru/6237306d

bu6nmmoreka [IOK
https://m.edsoo.ru/521d1431

bubnuoreka [{OK
https://m.edso0.ru/8e3c02d1

bubnmorexa LIOK
https://m.edsoo.ru/bde3fdf6

bu6nmorexa LIOK
https://m.edsoo.ru/ce561bc?

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

but6mmoreka [IOK
https://m.edsoo.ru/82242e0f
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99

DnacToMepbl: HaTypaJlbHbII
CHUHTETHUYECKUE KaydyKH.
Pe3una

14.05.2025

bubnunorexa LIOK
https://m.edso0.ru/246103ec

100

BonoxkHa: HaTypanbHEbIE,
HCKYCCTBECHHBIE,
cuHTernyeckue. [lonumepsr
CIELIMAJIbHOTO Ha3HAYCHUS

19.05.2025

bubnunorexa LIOK
https://m.edso0.ru/5963a601

101

[IpaxTuueckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAIIbHBIX 33724
o teme "Pacro3naBanue
IUIACTMACC ¥ BOJOKOH"

21.05.2025

bubnunoreka LIOK
https://m.edsoo.ru/3aebd77a

102

O06o0mmenue u
CUCTEMAaTU3aLUs
M3Y4EHHOI'0 MaTepuaa 1o
TeMe
"BbIcOKOMONEKYIIIpHBIE
coequHeHus"

21.05.2025

bubnunoreka LIOK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

102



https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
wn Tema ypoka Beero Kontposbubie IIpakTuueckue W3ydeHus oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcbl
1 Atom. CocTaB aTOMHBIX SJIED. 1 bu6nmmoreka [IOK
Xumudeckuit aseMeHT. M30Torbt 02.09.2024  https://m.edsoo.ru/59c112ee
5 CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubnnorexa [JOK
aTOMOB, KBAHTOBBIE YHCIIA 05.09.2024  https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIECKUX 1 bubmmoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) 06.09.2024  https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnorexa [JOK
aTOMHBIM OpOUTAIISIM 09.09.2024  https://m.edsoo.ru/f5f750fe
5| moncsorenenmonnomomous |1 bimorera LIOK
) 12.09.2024  https://m.edso0.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOHPUTYpaIUn 1 bubmuoreka [IOK
HOHOB. DJIEKTPOOTPHUIIATEILHOCTh 13.09.2024  https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aKOH U
Ilepuoanueckas cucteM
7 le\rx)ngcm:; 3?161(\:46?{;321}1. . 1 bubnuorexa LIOK
. 16.09.2024  https://m.edso0.ru/16957c01
MeHeneeBa, CBsA3b C COBPEMEHHON
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB U
8 00pa3yeMbIX UMH TIPOCTHIX H 1 bubmmorexa LIOK
19.09.2024  https://m.edsoo.ru/f8468927

CJIO’KHBIX BEILIECTB M0 IPyIIaM U
nepuoiam
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Cucremaruzanus u 00001IeHue

bubnunoreka LIOK

o 3HAHHU 110 TeME 20.09.2024  https://m.edsoo.ru/8fad2942
Bunn XumMu4ueckou CBSI3H.
MexaHu3Mbl 00pa30BaHUS
10 KOBJICHTHOM C]£I3H. Bonopoanas bubmmorexa LIOK
23.09.2024  https://m.edsoo.ru/5a8072af
CBA3b. MeXMOIIeKyIIsIpHBIC
B3aHUMOJCUCTBU
BanenTHOCTH U BaJICHTHEIC
11 BO3MOXKHOCTH aTOMOB. CBsI3b bubnunoreka LIOK
AJIEKTPOHHON CTPYKTYPhI MOJIEKYJI C 26.09.2024  https://m.edsoo.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBneHns 0 KOMILICKCHBIX
12 COpel[II[/IHeHI/ISIXI COCTaB U bubmorexa HOK
27.09.2024  https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MonekyasipHOToO U
13 HEMOJIEKYJIIPHOTO CTpOoeHUs. TuIbl bubmuoreka [IOK
KPHCTAJUINYECKUX PEIICTOK U 30.09.2024  https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
14 HpeLLCTaBJIeHHI/Ie OpKOJ'IJ'IOI/II[HBIX bubmorexa HOK
03.10.2024  https://m.edsoo.ru/da2c70e4
pacTBopax
HctuaHbBIe pacTBOPHI: HACKHIIIICHHBIS
15 u HeHacmmEHHHe ppaCTBopI/IIIi/IOCTL. bubamoreta LIOK
’ 04.10.2024  https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CriocoObI BEIpaOKECHHS bubnuotexa [JOK
KOHIICHTPAIIUH PacTBOPOB 07.10.2024  https://m.edsoo.ru/328e653a
17 Pemenue 3aga4 ¢ MCIOIb30BaHUEM bu6nunorexa LIOK
MMOHATUH "MaccoBas OIS 10.10.2024 | https://m.edsoo.ru/785e0ab4
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pacTBOpPEHHOTO BeliecTna',
"MoJIIpHas KOHLIEHTpauus"

18 Knaccudukanus 1 HOMEHKIATypa Bu6mumotexa [JOK
HEOPraHUYeCKUX BEIECTB 11.10.2024  https://m.edsoo.ru/bf9e108d

19 CucreMmaruzanys 1 00001eHe bu6nmoreka [IOK
3HAHHU 110 TEME 14.10.2024  https://m.edsoo.ru/8d2c6a3a
KonrponsHas pabora mo remam
"Ctpoenue atoma. [lepuognueckuii

20 3akoH u [lepuoanueckas cucrema bu6nmorexa LIOK
XUMHUYECKHX d1eMeHToB 1. 1. 17.10.2024  https://m.edsoo.ru/70a60aa4
Mengpeneena", "CTpoeHue BEIIECTBA.
MHoroob6pasue BemiecTs"
Kiaccudukanms XumMuaeckux
peakurii B HEOPraHMYECKON U

21 OpraHUYeCcKON XUMHH. 3aKOH bubnnorexa [JOK
COXPaHEHHS MacChl BEIIECTB; 3aKOH 18.10.2024  https://m.edsoo.ru/6335cdd2
COXPAaHEHHUS U TIPEBPAIICHHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUIX
Tennobie 23 (HEKTH XUMHUSCKUX

22 peaxkuui. Te(lli));bj[OXI/IMI/I‘IeCKI/Ie Bubmmorexa IOK

21.10.2024  https://m.edsoo.ru/d1db86da

ypaBHEHUs
BrruunciieHus mo ypaBHEHHSIM

23 XUMHYECKHUX peal}cllrl)ﬂﬁ u bubmorexa OK

24.10.2024  https://m.edso0.ru/87b13954

TEPMOXUMHUYECKUM YPABHEHHSIM
CKOpOCTh XMMHYECKOU peaKInu, e€

24 3aBUCUMOCTH OT Pa3JIMYHBIX 95.10.2024
(dakTopoB. Karanus u karanauzaTopbl

25 ['omoreHHbIE U TeTEPOTEeHHBIE



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

peakiuu

05.11.2024

[IpakTrueckas padorta Ne 1 mo teme

bubnunorexa LIOK

26 "B paSHHqHHXU (baKTOpO]?, Ha 07.11.2024  https://m.edsoo.ru/1facaldl
CKOpPOCTh XUMHUYECKOH peaKkIuu
97 OO6parumbie 1 HEOOpAaTUMBIS bubnuorexa [IOK
peakiun. XMMHYECKOE paBHOBECHE 08.11.2024  https://m.edsoo.ru/30952f9b
[TpakTuyeckas padora Ne 2 o Teme
28 "BnustHue pa3nudHbIX GaKTOPOB HA bubnnoreka [JOK
MOJI0KEHHE XUMHUYECKOTO 11.11.2024  https://m.edsoo.ru/3bf34el7
paBHOBecHus"
DNeKTpoIuTHYEeCKast JUCCOIHAIIHS.
29 CHJILEI))Ie u cradble BJIIIGKTp(I)IJII/I:bI. Bubmmorexa IOK
14.11.2024  https://m.edsoo.ru/5f766bdf
Crenens Auccoau
Nonnoe npoussenenue Bojsl. Cpena
30 BOJHBIX pECTBOp(I)IB. Bono;IoI[Hmpﬁ " brbmmorexa LIOK
15.11.2024  https://m.edsoo.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneil. Peakuuu,
31 np(z)[feka}omne B paCTBEan Bubmmorexa HOK
18.11.2024  https://m.edsoo.ru/09d5adbd
AIIEKTPOJIUTOB
[TpakTuueckas padbora Ne 3 mo Teme
32 ")?I/IMI/I‘IGCKI/IC ;)eaKI_II/II/I B PacTBOpax Bubmmorexa HOK
| 21.11.2024  https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC
33 peakuuu. Baxnelmme oKUCIUTENU U bubmorexa OK
22.11.2024  https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
MOHHOT0) Oasanca 25.11.2024  https://m.edsoo.ru/fb691387
35 DNEeKTPOIN3 PAaCTBOPOB U PaCIlIaBOB bubmuoteka [IOK
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BCILIECTB 28.11.2024  https://m.edsoo.ru/93fb97d2

36 Pemenue 3a1a4 pa3nuIHbIX TUIIOB bubnxorexa LIOK

29.11.2024  https://m.edso0.ru/5a859d16

37 Pemenue 3amau pa3aMvHBIX THIIOB bubnrorexa LIOK

02.12.2024  https://m.edsoo.ru/5afa265d
p | S e
| 05.12.2024  https://m.edsoo.ru/c161eb85
peakuuu

39 KonTponbhas padota no teme Bu6moteka [IOK
"XumMuueckue peakiun" 06.12.2024  https://m.edsoo.ru/a8a0a930
[TonoxxeHrne HEMETaIOB B
[Tepuonuueckoit cucreme

40 XUMHYECKHUX 31eMeHTOB /JI. H. bubmuoreka [IOK
MenzeneeBa 1 0COOCHHOCTH 09.12.2024  https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromon. Guznyeckue
CBOMCTBA HEMETAJIJIOB
AJOTpONMS HEMETAJIOB (Ha

41 an/IMe[}:e KHCII0po/a Cepbl( docopa bubamorexa [OK

’ ’ 12.12.2024  https://m.edsoo.ru/ef92c91c
U yTIepoa)

42 Bonopona: nonydyenue, pusndeckue u bubmuoreka [IOK
XUMHYECKHE CBOWCTBA. [ MIIpuIbI 13.12.2024  https://m.edsoo.ru/0aa8f613
I"aymoreHsl: HAX0XJICHHUE B IPUPOJIC

43 CTIOCOOBI HOJ'Iy‘—IeHiﬂ (1)1/131/1qpec§p122 1:1 bubmorexa LIOK

L 16.12.2024  https://m.edsoo.ru/4e223795
XHMHYECKHUE CBOMCTBA
I'amorenoBogopoipl. Baxkneime
44 KchoponcoiegnimHe COCTMHCHUS bubmorexa LIOK
19.12.2024  https://m.edsoo.ru/6b3255e6
rajoreHOB
45 JlabopaTopHble 1 IPOMBIIIIICHHBIE bu6nunorexa LIOK
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CIIOCOOBI TTOTYYCHHUS TATIOTCHOB.
[IpuMeHeHne rajoreHoB U uX
COETUHEHUN

20.12.2024

https://m.edso0.ru/6971aca4

[TpakTuyeckas pabora Ne 4.

bubnunoreka LIOK

46 Petnetiie SkenepUMEHTATLHbIX 31 23.12.2024  https://m.edsoo.ru/8bh26fecd
o teme "["anorensr”
Kucnopon: naboparopHsie u
MIPOMBIIIICHHBIE CITOCOOBI
47 HI(:JIyquI/ISI ¢buznyeckne u bubamorexa LIOK
’ . 26.12.2024  https://m.edsoo.ru/c8abc36a
xuMuyeckue cBorictra. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha
48 OKCHUIBI ¥ IEPOKCHIBI Bubmmorexa IOK
27.12.2024  https://m.edsoo.ru/5c8816a0
49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubamorexa LIOK
13.01.2025  https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KIE€HUE B IPUPOJIE,
50 CH(I))CO6I>I HOJ'IHy‘IGHI/IS{ (iI))I/ISI;I‘{I;CKI/Ie " bubmmorexa LIOK
L 16.01.2025  https://m.edsoo.ru/46afael6
XUMHYECKHE CBOICTBA
51 CepoBoaopo, cyab(uabt bubnuorexa LIOK
’ 17.01.2025  https://m.edsoo.ru/7c875999
Kucnoponcoaepsxaiue coeuHEHUS
52 cepil. gcﬂo&f}[mrz)cn]il CBOP'ICTI][Z cepHoit Bubmmorexa HOK
20.01.2025  https://m.edsoo.ru/8cfa2548
KHCIIOTHI
IIpaktuueckas padbora Ne 5.
53 PfmeHHeeacKcnerl)):l\jeHTJ:n:HHx 3a1a4y Bubmmorexa HOK
) 23.01.2025  https://m.edsoo.ru/Oafb05e4
no teme "Cepa u e€ coeguHeHus"
54 A30T: HaX0X/IeHUE B IPUPO/IE, bu6muoreka [JOK
CIOCOOBI MOTyYEHHs, PU3HUSCKHE 1 24.01.2025  https://m.edsoo.ru/badd2255
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XHUMHYECKHE CBOMCTBA. AMMHUAK,
HUTPHUIBI

Kucnopozconepxainiue coeTMHEHUS

55 azora. OcoOEHHOCTH CBOICTB bubmmorexa LIOK
N 27.01.2025  https://m.edsoo.ru/e2965afe
A30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubmuorexa [IOK
COeIMHEHUI. A30THBIC yIOOpEHHUs 30.01.2025 | https://m.edso0.ru/129f5059
dochop: HaXOXKIEHHUE B IPUPOJIE,

57 CHOCcoObI MOTy4YeHUs, PU3NYECKUE U bubnuoreka [IOK
XUMHUYeCKHe cBoiicTBa. Dochuasl u 31.01.2025 | https://m.edsoo.ru/9a6h43ec
dbochun
Oxcuasl docdopa,

58 (bocq)f)pc((i))neg)xczmﬂe kucioTel. Conu Bubmmorexa HOK

. 03.02.2025  https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCTOTHI
[Ipumenenune docdopa u ero
59 copeILI/IHeHHﬁ. goc(i)oiHme bubnuorexa LIOK
06.02.2025  https://m.edsoo.ru/a218070a
yaoOpeHust
[TpakTuueckas paborta Ne 6.

60 Pemrenne skcnepuMeHTANBHBIX 3a7a4 bubmmnoreka HOK
o Teme "A30T 1 pocdop u ux 07.02.2025  https://m.edsoo0.ru/8175ac3f
coequHeHus"

Yrinepos: HaxoXJIeHUE B IPUPOJIE,

61 QIJIOTPOITHBIE MOIU(UKAIINY; bubnmnoreka [JOK
bu3rUecKre U XUMHUYECKHE 10.02.2025  https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHNE
Oxcun yrnepona(ll), oxcun Bumorexa 1IOK

62 yrnepona(lV), yroiapHas kuciaora u

eé conu

13.02.2025

https://m.edsoo.ru/dba58adf
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63

Pemenue 3aaa4 pa3jIndYHbIX TUIIOB

bubnunoreka LIOK

14.02.2025  https://m.edso0.ru/6029b609
Kpemunii: HaxoXAeHNE B IPUPOJIE,
64 leOCOGBI HOJIyTIeIfI/ISI q)nsnzefmfe u Bubmmorexa IOK
L 17.02.2025  https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxkcua kpemuaus(1V), kpemanenas bubmuorexa [IOK
KHUCJIOTa, CUJIMKATHI 20.02.2025  https://m.edsoo0.ru/3170e7bl
[IpyuMeHeHnEe KpEMHHUS U €TO bubnnorexa [JOK
66 coegunenuii. CTEKI0, €ro https://m.edso0.ru/393cdac0
21.02.2025
MOJIy4eHHE, BU/IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenwuie 3a1a4 pa3muIHBIX THIIOB brbmmorexa LIOK
24.02.2025  https://m.edsoo.ru/b624f801
68 Cucremaruzanusa 1 0000IIeHnE bu6nmoreka LIOK
3HaHui mo reme "Hemeraminr" 27.02.2025  https://m.edsoo.ru/6e864db5
69 KonrtponbHas pabora o teme bubmuoreka [IOK
"HemeTasmisr" 28.02.2025  https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bubmmnoreka HOK
paboThI, KOPPEKIUS OIINOOK 03.03.2025  https://m.edsoo.ru/2b7e9510
[Tono>xeHne METaNIOB B
[Iepnonnueckoii cucreme
71 XAMHYECKHUX JJICMEHTOB. bubmmoteka IIOK
OCOOEHHOCTH CTPOCHUS 06.03.2025  https://m.eds00.ru/9839c16¢c
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB
OO6mume guznueckre CBOMCTBA
72 MG::J‘IJ‘IOqI;. [Ipumenenue MeTauioB B bubmorexa LIOK
07.03.2025  https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 Crnnasel MetaiioB. Koppo3zus bubmuoteka [IOK
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METaJIIIOB 10.03.2025 @ https://m.edsoo.ru/42b872e3
74 Pemenue 3agau pa3nuyHbIX TUIIOB bubnrorexa LIOK
13.03.2025  https://m.edsoo.ru/e3de37b6
ONEKTPOXUMUYECKHUH Ps
75 HaHpﬂieHHﬁ MeTaJIJIog. IO[6u1He bubmorexa [IOK
14.03.2025  https://m.edsoo.ru/94eb377a
CIOCOOBI MOJTYYCHHSI METAIIJIOB
OO01mas xapakTepucTHKa METaJJIOB
|A-rpynmst [leprogunueckoit
CHUCTEMbI XUMHUYCCKHX JIEMEHTOB.
76 Hatpuii 1 xanuii: nmoixydyeHue bubmmorexa LIOK
’ 17.03.2025  https://m.edsoo.ru/e12c26b3
(hbU3UYECKHEe U XUMUYECKUE
CBOMCTBA, IPUMEHEHHUE TTPOCTHIX
BCIIECTB 1 MX COCAUHCHUI
OO6m1as XxapakTepruCTUKa METAIIIOB
[HA-rpynnst [lepuoauueckoit
CUCTEMbI XUMHYECKHUX JICMEHTOB.
77 Marnuii u KanplUuid: MOJy4YeHue bubmorexa HOK
’ 20.03.2025  https://m.edsoo.ru/7c3e49c0
(bu3HYeCcCKre U XUMUICCKHE
CBOWCTBA, MPUMEHECHUE TIPOCTHIX
BEIIIECTB U MX COCIUHCHUI
78 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6nmorexa LIOK
yCTpaHEHUs 21.03.2025  https://m.edsoo.ru/c74bfae9
AFOMUHUH: TTOJTYYCHUE
79 ¢buznueckue u xnyl;lﬂqec;me bubmrorexa LIOK
. 01.04.2025 | https://m.edsoo.ru/0e79b266
CBOWCTBa, MPUMEHEHUE
AMpoTepHbIe CBOMCTBA OKCHIA U
80 TUJPOKCH]IA ATFOMUHHS, bubmmorekxa [IOK
THIPOKCOKOMITJIEKCHI aTFOMUHUS, X 03.04.2025  https://m.edsoo.ru/5d12d318

MMPUMCHCHUC
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81

Pemenue 3aaa4 pa3jIndYHbIX TUIIOB

04.04.2025
[Tpaktuyeckas pabora Ne 7.
82 Pemenue skcriepuMEHTAIbHBIX 3a7a4 Bu6muoteka [JOK
110 TeMe "MeTalIbl TIIaBHBIX 07.04.2025  https://m.edsoo.ru/27a4af43
noarpymm"
OO01mas XxapakTepucTHKa METaJNIOB
83 no6ouHbIX oarpymm (b-rpymm) Bu6moteka [JOK
[Meproanveckoii CHCTEMBI 10.04.2025  https://m.edso0.ru/610d7431
XUMHYECKHUX JJIEMEHTOB
dusnyecKkue ¥ XUMUICCKHE
84 CBOMCTBA XpOMa U €ro COCAMHEHUI Bubmmorexa LIOK
’ 11.04.2025  https://m.edsoo0.ru/9911bef3
WX IPUMEHEHHE
Bakueiiime coelMHEeHUsT MapraHiia.
85 [lepmanranar Kaiml ero P bubnrorexa LIOK
9 14.04.2025  https://m.edso0.ru/039d69c8
OKHCJIUTEIBHBIC CBOKCTBA
®dusnyecknue 1 XUMHUECKHE
86 CBOMCTBA Ke€JI€3a U €r0 COSIMHEHUI. bubnmorexa LIOK
[Tonmy4yeHne 1 MPUMEHEHHE CIUIABOB 17.04.2025  https://m.edsoo.ru/1b7f8741
xKenesza
®dusnuecknue 1 XUMHUCCKHE
87 CBOCTBA MEIU U €€ COeTUHEHNN, X bubmorexa HHOK
’ 18.04.2025  https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
®dusnyecknue 1 XUMHUECKUE
88 CBOMCTBA IIUHKA M €r0 COSTNHEHUM, but6mmoreka [IOK
UX TPUMCHEHHE. 21.04.2025  https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIICKCHI ITUHKA
89 [TpakTuaeckas padorta No §. bubmuoreka [JOK



https://m.edsoo.ru/27a4af43
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Pemenne skcriepuMeHTABHBIX 3144 24.04.2025  https://m.edsoo.ru/a6e352ea
o TeMe "MeTauibl MOOOYHBIX
noarpymnm"
90 Pemenwue 3a1a4 pa3nuyHBIX TUIOB bubmorexa HOK
25.04.2025  https://m.edsoo.ru/a8b83d83
O60061eHre U cucTeMaTH3alus
91 I/I3yqe]111lHoro MaTepuasa 1mo TH<3Me bubnrorexa LIOK
28.04.2025  https://m.edsoo.ru/e91fe975
"Meramib"
92 KontponbHas paboTa mo teme bubnnoreka [JOK
"Merausl" 02.05.2025  https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yinbTaTOB KOHTPOJIBHOMN Bbu6moteka [JOK
paboThI, KOPPEKIUS OMINOOK 03.05.2025  https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUN
94 YCTOWYMBOT'O Pa3BUTHUS Bbu6moteka [JOK
yesioBeuecTBa. [IOHATHE O HAYYHBIX 05.05.2025  https://m.edsoo.ru/080felf0
METOJIaX UCCIIeI0BaHUS BEIIECTB
HayuHble npUHIUIIBI OpraHU3aIiH
95 XMUMHUYECKOT0 MPOU3BO/ICTBA. bubmuoreka [IOK
[TpoMBIIIICHHBIE CTTIOCOOBI 07.05.2025  https://m.edsoo.ru/2e45a44f
TIOJTyYCHHST BYKHEHIIINX BEIECTB
XUMHUECKOE 3arpsi3HEHUEe
96 OKpY>KaroIen cplgz[bl U €T0 Bubmmorexa IOK
10.05.2025  https://m.edsoo.ru/9f11bf51
MOCTIeICTBUS
97 XuUMHUS U 30POBbE YETIOBEKA. bubmuoreka [JOK
JlexapcTBeHHbIE CpeCTBA 12.05.2025  https://m.edsoo.ru/a6552721
Xumust nuimy. Pons XI/\IIMI/II/I B Bu6morexa LIOK
98 o0ecIieueHny MUILEBOI

0€30I1aCHOCTH

15.05.2025

https://m.edsoo.ru/1f7b5bd2
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99 Kocmernueckue u napdromepHbie 1 Bu6muoteka [JOK
cpeznctBa. bertoBas xumus 16.05.2025  https://m.edsoo.ru/da42d5a9
XHUMHUS B CTPOUTEIIHCTBE.
100 BamHeﬁmH: CTPOUTENBbHBIC U 1 Bubmmorexa IOK
19.05.2025  https://m.edso0.ru/61e69003
KOHCTPYKIIMOHHBIC MaTepUaITbI
101 CucreMmaruzanys 1 00001eHue 1 bu6nmoreka [IOK
3HAHHU 110 TEME 22.05.2025  https://m.edsoo.ru/db979c70
XHMHS B CEIIBCKOM XO3SIICTBE.
102 Oprannueckue 1 MUHEPAIbHbIE 1 bubnroreia LIOK
23.05.2025  https://m.edsoo.ru/fd39587d
ynoopeHus
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 VUEHUKA

» Xumus; yrayonennoe ooyuenue, 10 kinace/ Epemun B.B., Ky3pmenko H.E., Tepenun B.U. u
Ip.; moa penakueit Jlyanna B.B. O0mecTBo ¢ orpaHndeHHON 0TBETCTBEHHOCTHIO «/[PODAY;
AknmonepHoe obmectBo «M3natenbcTBO «IIpocBerieHue»

» Xumus; yrayonennoe odyuenune, 11 knace/ Epemun B.B., Ky3pmenko H.E., [lpo3noB A.A., u
np.; nox penakuuei Jlynuna B.B. O01iecTBO ¢ orpaHMueHHOM OTBETCTBEHHOCTHIO «/IPODAY;

AknmonepHoe obmectBo «M3naTenbcTBO «IIpocBerieHue»

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

1. 'a6puensu O.C., OctpoymoBa N.I'. Xumus. 10 xin. [IpodunesHeiii ypoBeHs: MeTtoandeckoe
nocobue. — M.: llpoda.

2. I'abpuensn O. C., OctpoymoBa N.I'. HactonpHas kHura yunrtens. Xumud. 10 k. - M.:
Hpoda.

3. I'abpuensu O.C., Octpoymona N.I'. Oprannyeckast Xumusi B TeCTax, 3ajavax,
ynpaxnenusx.10 ki1 — M.: [lpoda.

4. Xumus 10 xi1.: KonTponbsHble 1 mpoBepouHblie padoTsl k yueOnuky O.C. 'abpuensna.

5. T'a6puensu O.C., Pemetos I1,B., OctpoymoB N.I"., Hukutiok A.M. ['oTOBUMCS K €AHHOMY
rocyapcTBeHHOMY 3k3aMeHy. —M.: JIpoda.

6. 'a6puensu O.C., Octpoymon N.I'. Xumus. Marepuains! 175 TOATOTOBKU K €IMHOMY
roCyJapCTBEHHOMY AK3aMEHY M BCTYNUTENIbHBIM 9K3aMeHaM B By3bl: Yueb. [Tocobue, - M.:
Hpoda.

7. T'abpuensu O.C., OctpoymoBa N.I'. Xumuueckuii skcnepumenT B mkodie, 10 k1. — M.:

Hpoda.



OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/

http://www.1september.ru/

https://www.yaklass.ru/

https://uchi.ru/

Enunoe coneprkanne o61iero oopazosanus — EquHoe coaepkanue o01mero oopa3oBaHus

(edsoo.ru)






