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MNOACHUTEJIBHAS 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 OCBOeHMs (enepanbHOM  00pazoBareinbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOTPaMMbl, © OCHOBHBIX MOJIOKEeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOrO M3y4eHHMS 3aHMMAET BAXKHOE MECTO B CHUCTEME
€CTECTBCHHO-HAyYHOTro o0pa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTallud MX K ObICTPO MEHSIOLIMMCS YCIIOBUSIM JKU3HM B COLIUYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmmMe no XuMuM Ha3Hau€HUE IpeaMera «XUMUsS» MOJydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
MPOrPaMMOii 110 XUMHHU (HYHKITUU:

¢ HH(POPMAIIMOHHO-METOIMYECKasl, peaju3alusi KOTOpoi oOecreuuBaeT TOIy4YEeHUE

IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHs OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;
® OpraHN3allMOHHO-TUIAHUPYIOLAsi, KOTOpasl MPEeLyCMaTpUBAcT ONPEACIICHUE: TIPUHIUIIOB
CTPYKTYpPUPOBAaHUS U  TIOCJIEJOBAaTEIbHOCTH H3Y4EHHUs y4eOHOro Marepuana,
KOJIMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTePUCTHK; MOAXOA0B K (POPMHPOBAHUIO
COJIEp)KaTeIbHON OCHOBBI KOHTPOJII M OLIEHKHM O0Opa30BaTENbHBIX JIOCTHUKEHHUH
o0yJaroImuxcst B paMKax UTOTOBOH arrecTanuu B (opMe €IUHOI0 TOCyAapCTBEHHOTO
HK3aME€Ha M0 XUMHUH.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

® YCTaHABIIMBAET NHBAPUAHTHOE MPEIMETHOE COJIepKaHue, 00s13aTeNIbHOE JIIsl U3YUYEeHHUS B

pamMKax OTJIEJIbHBIX npodunei, IIPEeIyCMaTpUBaeT  pacIpeAciieHue "
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca,

o TaéT MpUMEpHOE paclpeiesieHue y4eOHOrO BpEeMEHH, PEKOMEHAYEMOTO Al W3YYCHUS
OTJICTHHBIX TEM;

e [Ipe/iiaraeT MPUMEPHYIO TIOCTIEI0BaTENbHOCTh U3YUCHHs YIeOHOr0 MaTepuala ¢ yuéTom
JIOTUKU TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX i MEKIIPEIMETHBIX CBSI3CH;

o TaéT METOAMYECKYI0 WHTEPHpeTaluio I[elel M 3adad W3Y4YeHUs TMpeaMera Ha
yrayOnEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPHOPHUTETOB B CHUCTEME CPETHETO
o0rmrero oOpa3oBaHus, COJACPKATEIBHON XapaKTEPUCTUKU TIAHUPYEMBIX pe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
(HI/I‘IHOCTHBIX, MCTAIPECAMCTHBIX, HpeI[MeTHbIX), a TaKXKE C y‘-IéTOM OCHOBHbBIX BHUIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUN OOYyYalolIerocss IO OCBOCHHIO COJEp’KaHUs
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIONICH copep kaHusl yueOHOro mpeaMera « XUMHUsI» 0CTaéTcsi BO3MOKHOCTh 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 U yriryOJaEHHOTO YpOBHEH B cuctemMe Au(GepeHIIMPOBAHHOTO 00yUeHHs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YCHHUS 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 TEOpPEeTUYECKOM U MPaKTUYECKOW TMOATOTOBKH OOY4YaroIIMXCs, BbIOpaBIINX
onpeAenéHHbli MPoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPEeTHET0 OOIIET0 O0pa30BaHUSA W3YYEHHE IMpeaMera «XHUMHUSD)
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJArOIIUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpynra © O0O0OOHmIEHHBIX CHOCOOOB  JEATENBHOCTH, HMMEIOMUX  MEXKIUCIHUILIMHAPHBIN,
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 CTPYKTYPHOM OpraHM3alH COAEpXaHHUsS 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 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
(dakToIoTHUeCKOro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs MpeaMeTa odOecredeHa
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 NMPOTEKaHUS PEAKIUi, pacCMaTpUBAaEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEJICTABICHHUSIX O CTPOCHUH aTOMa. XUMUYECKask CBA3b OOBIICHAETCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHWH Npu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMueckod XMMHHM INpPU PACCMOTPEHHH pEaKLMOHHON
CIOCOOHOCTH COCMHEHUH ynenseTcss oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJEp)KaHHWE KYypCOB XUMHUH YIIIYyOJIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHUMHKO-(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
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUU B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHASI TEOPHS
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhHIIs
OombIIMIA yACTBHBIA Bec OyIeT UMETh OpraHWYecKas XUMUs. B 3TOM ciydae mpenocTaBiseTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMITOHEHTBI, KaK JIMMHJIbI, O€JNKH, YTJIEBOJIbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu 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, OCBOCHUS OOIIEHAayYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4EOHBIMU
peAMETaMH.

[Tpu uzyyenun ydyeOHOro mpeamera «XUMHS» Ha YrIyOJIEHHOM YpPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cCpeaHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amaueit
NEPBOCTENIEHHOW 3HAYMMOCTH sBisieTcd (OPMUPOBAHME OCHOB HAyKM XUMHM Kak 00J1acTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, NPAKTUYECKON JIE€ATEIbHOCTH YEJIOBE€KA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYIbTYphl. PerieHue 3Toil 3aiaun Ha yriayOJIE€HHOM YpOBHE M3y4YeHUS
npeaMeTa npernoaraeT peaan3aluio Takux 1enei, Kak:

¢ popmHpoBaHUE NPEICTABICHUN: O MaTEepUaIbHOM €JUHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBJICHUH MPHUPOBI, O MECTE XMMHHU B CUCTEME €CTECTBEHHBIX HAYK W
e Beayleil poiu B 00eclieYeHNH YCTOMUMBOTO Pa3BUTHUS YEIOBEYECTBA: B PEIICHUU
npo0jeM HSKOJIOTHYECKOM, SHepreTM4eckoil M MUILEeBOH 0e30MacHOCTH, B Pa3BUTUHU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpPHAlOB, HOBBIX HWCTOYHUKOB DSHEpPrUHU, B
obecrieyeHnn paloHaIbHOrO PUPOJIOTIOTIB30BAHNUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U 00IIEH KyJIbTypbl YEJIOBEKA, a TAKKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

®OCBOCHHE CHUCTEMbl 3HAHWH, JIeXKAlMX B OCHOBE XHUMHUYECKOW COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa: (yHIAMEHTAIbHBIX MOHITHHA, 3aKOHOB U
TEOpPUIl XMMHUM, COBPEMEHHBIX MPEACTABICHUI O CTPOCHHUM BEIIECTBA HAa Pa3HbBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYIJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XHUMHYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCHEPCHBIX CHCTEMaX, 00 00X
Hay4YHbIX MPUHIINIAX XUMUYECKOTO TPOU3BOJICTBA;

e popmupoBaHue y O0OyYarOIIMXCS OCO3HAHHOIO IOHMMAaHHS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XUMUYECKMX 3HAHMA I OOBSCHEHUS KIIOYEBBIX HACH U mpoliem
COBPEMEHHON XHMHH, I OOBSCHEHWS W TPOTHO3WPOBAHUS SIBJICHHM, HMEIONTUX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpoOJieM, CBS3aHHBIX C
XUMUEH, IPOTHO3MPOBAaHHUs, AaHAJIM3a W OLEHKU C IO3ULHUH 3KOJOTMYECKOU



0€30MacHOCTH TOCJIEACTBUI OBITOBOM M MPOWU3BOJACTBEHHOU JCATEIHHOCTH YEJIOBEKA,
CBS3aHHOH C XHMHYECKUM TIPOM3BOACTBOM, HCIIOJIb30BAHHEM U IepepadOTKOH
BEILIECTB;

e yriay0OJeHre TMpEeACTaBIEHUNH O HAyYHbIX METOJax TO3HAHMS, HEOOXOIUMBIX JUIs
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMUUYECKUX
ABIICHUN, MMEIOIIMX MECTO B MPUPOJE, B NPAKTUUECKOH JEATEIBHOCTH H
MTOBCEIHEBHOW KU3HU.

B 1uane peanuzanmuM NEpBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BUBAOLIMX (YHKIUH
LEJIOCTHONW CUCTEMBI CpeJHEero oOiiero oOpa3oBaHUsl MPU U3YYEHUU IpeaMmeTa «XUMHUsS» Ha
yray0iIEHHOM YpOBHE 0COOYIO aKTyaJIbHOCTh MIPUOOPETAIOT TaKue 1IeJI U 33/1a4H, KaK:

® BOCITUTaHHUE YOSKIEHHOCTH B TO3HABAEMOCTH SIBIICHUI MTPUPOJIBI, YBAKEHUS K MIPOIECCY
TBOpUYECTBAa B OO0JIACTH TEOPETUYECKUX U MPHUKIAJHBIX MCCIEIOBAaHUN B XHUMHU,
dbopMHpOBaHHE MHMPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAYKU,

®pa3BUTHE MOTHBAIMM K OOYyYEHUIO W MO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHHS OOIIECYEIIOBEUECKUX IEHHOCTEH;

® pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaromuxcsi,  (GOpMUpPOBaHHE Yy  HUX  CO3HATENBHOTO  OTHOIICHHUA K
€caMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOpAa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
MpoECCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e )KU3HU;

e hopMupoBaHHE YMEHHWIA ¥ HaBBIKOB Pa3yMHOTO TPUPOIONOIB30BAHUS, DPa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NpUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIOJNE3HOU
HKOJIOTMYECKOH JIeATETHbHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /Il M3y4eHUS XUMHUH Ha YriayOJIeHHOM YpOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZleno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYeCKONM XUMMH.

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

OJEeKTPOHHOE CTPOEHHME aToMa YIJepoja: OCHOBHOE U BO30YKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIJepoAd. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUS aTOMHBIX OpOuTalei, 6- u
n-cBaA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3€H B MOJIEKyJax
opranuyeckux peuects. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie U 3JIeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bBytiepoBa u coBpeMeHHBIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHUSI OPraHUUYECKUX COEAMHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIMYHBIX BHUIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
IPOCTPAHCTBEHHAs. JEKTPOHHBIE 3(P(PEKTHl B MONEKYIax OpPraHWYECKHX COCIMHEHHUN
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranudeckux BemecTs. [loHsaTue o GyHKIMOHATBLHON
rpynne. I'omonorus. I'omonorunueckue panel. Cucremaruueckas HOMEHKIIATypa OpraHU4eCcKuX
coequuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOenHocT M KiIacCU(pUKalUsg  OpraHmdyeckux  peakiuil.  OkuciaurenpHO-
BOCCTAHOBUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYUPOBAHUE MOJECIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesoaopoasl.

Ankansl. ['oMonorudueckuii psii ainkaHoB, oOmias Gopmysa, HOMEHKJIATypa U W30MEpHs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKaHOB, SP-THOPHAM3AIMS aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XHUMHUUYECKUE CBOMCTBA AJIKAHOB: PEaKLUM 3aMELICHUs, U30MEPU3aLUM, JErUAPUPOBAHNS,
HUKJIA3aUM, TUPOJIU3a, KpeKuHra, ropeHus. llperncraBieHne o0 MexXaHU3ME peakUUd
PaAMKaIbHOIO 3aAMEILIECHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIOMPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIONEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuii psi agkeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, SP>-TMOPHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) uzoMmepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOCIWHEHHMsS, 3aMEIICHHS B -
[IOJIOKEHUE TP JBOWHON CBS3M, NOJMMeEpU3anuu U okucieHus. [IpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHUS M IPUMEHEHHE AIKESHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpspkEHHBIX JueHoB, 1,2- u 1,4-npucoenunenue. [lonmmmepusanus CONpsKEHHBIX JUEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMM U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa ¥ U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBoiicTBa apeHOB. XHMMHYECKHE CBOMCTBa OEH30J1a M €ro IOMOJIOTOB: PEaKIUH
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepabotku. CrocoObl nepepaboTKu HeTH: MEepPEeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3amelneHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LHMHKOM. [IoHsATHE O METaloOpraHM4ecKUX COECIUHEHUSX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
(¢u3nUecKuXx  CBOMCTB  yIVIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  pEaKLUH
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXeHWE YIiepo/ia U BOJAOPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATUJICHA U H3YYE€HHE €ro CBOMCTB, O3HaKomiieHHe ¢ Kosuekiusmu «Hedptb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

[IpenenpHble OnHOATOMHBIE crupThl. CTpoeHHE MOJIEKYN (Ha TpUMepe METaHolla U
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CIIUPTOB. XHUMHYECKHE CBOMCTBA: peaKIHMM 3aMelleHus, JeruapaTaiui,
OKHCJIEHHUS, B3aUMOJEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuusi Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaklus Ha MHOTOaTOMHbIe cnupThl. [IpencraBienne o MexaHusMme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['OoMonoruyeckue psapl anbIerHJ0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIC peakluu Ha anpierujpl. CrocoObl MOJyYeHUs U MPUMEHEHHUE aabIEeTUIOB U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
MpelebHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3M MEXAY MOJEKYyJIaMH KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKANU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroobpasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckue U XUMUYECKHE CBOMCTBA YKUPOB: THJIPOJIU3 B KUCJIOW U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
noymcaxapuael). MoHocaxapuapl: TJIOKO3a, (PYyKTO3a, TajakTtosa, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOMCTBA MU HaxoxzaeHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbJACTMIHON TpYI, CIOUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIIOKO3bI, €€ 3HAU€HHWE B IHKU3HEAESTEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapuapl: Kpaxmai, TJIIMKOTE€H M 1eiuTt0sio3a. CTpoeHHEe MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOICTBA IIEIITIOI03bI: THAPOIIN3, MOTydeHHe d3(PpUpoB 1emTton03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIEK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB U HUX MPEBPALIECHUIl: pacTBOPUMOCTh
pa3MyYHBbIX CIMPTOB B BOJAE, B3aUMOJACWCTBHUE 3TAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIIMpTa B alNbJEeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE OSTUIIOBOIO CIUPTA
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckue cBoiicTBa pacTBOpa yKCyCHOM KHUCJIOThI, B3aUMOJIEH CTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4ecKkue TNpPOM3BOJIHBIE aMMuaka. Kiaccupukanuss aMUHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
oOmas ¢opMmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XHUMHUYECKOE CBOICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUIMPOBAaHUE, B3aMMOACHCTBUE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwivHa. BzaumHoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KavectBennple peakunu Ha aHWinH. CHOCOOBI TOMYYEHUS W TNPHUMEHEHHE aln(paTHUYECKUX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucinotel. Homenknarypa u  uszomepus. OThenbHblE TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTaHWYECKUX COCTUHEHHUH, pPEaKIus IOJTHKOHICHCAINH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
HENTUIOB.

benku kak mnpuponHsle monuMepsl. IlepBuyHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JI€HATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
AKCIEPUMEHTAJbHBIX 337a4 10 TeMaM «A30TCOJEp)Kalllue OpPraHMYeCKHe COEIUHEHUS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIs U MOJMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUIaT, MOJIMKapOOHATHI,
nonua THIIeHTepedTanaT). YTunuzanuus u nepepaboTka MiacTuka.

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

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrO  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOISIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MpEBpAlllEHU: 03HAKOMIICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4 10 Teme «Pacrno3HaBanue miacTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coequHEHUsT MO Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BellecTBa (Macce,
00BEMY) MPOYKTOB pEaKlUU U/WUIN UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (OpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMNCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUE AOJIU BbIX0/Ia IPOYKTa PEAKIIUUA OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIHOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTUYECKUU
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TETEPOTPODHBIA TUI MHUTAHUSA, OpokeHHE, (POTOCHHTE3, IBIXaHHE, OCIKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOoMorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3JI€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHM U TOIYPOBHH. ATOMHBIE
opoOutanu. Knaccupukanus XMMHYECKHX 2JIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenenenue
AJIEKTPOHOB IO ATOMHBIM OpOMTAISIM. OJIEKTPOHHBbIE KOH(PHUIypaluu aTOMOB 3IIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, DIIEKTPOHHbBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEIbHOCTD.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucrema XUMHYEeCKuX diaeMeHToB [I.W.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX UMH IMPOCTHIX U CIOKHBIX BEIIECTB MO TpymnrnaMm u
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

XuMHu4decKkasi CBsA3b. BUABI XMMHYECKOM CBSI3U: KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas.
Mexannu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHeprus
U JuirHa cBA3U. [lonspHOCTh, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BogoponHas cBsA3b. MEXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEpPE COCAMHEHUH 3JIEMEHTOB BTOPOIO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUs. THIBI KPUCTAIMYECKHX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBineHne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarus XuMHUeCKUX peakinii B HEOPraHMUECKOW U OPTaHUYECKON XUMHUH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPrUU MPU XUMUUYECKHUX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakunu. Katanmus u kataau3aropsl.

OOpatumbie u  HeoOpaTUMbIE peakUUd. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJIEHUE M KOHILIEHTPAIlMW BEIIECTB, y4acTBYIOIIUX B peakuuu. [Ipunmun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuipHble U crabble  yeKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas!, 1enouyHas. BogopoaHsiid
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYCHMs] BEIIECTB M WX TMPEBpAIICHUI: pa3lIoKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTald3aTopa, MOJIEIH KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS PAa3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOW PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuommueckoil cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Dusnyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTa/uIoB (Ha IpUMepe KUCIopoaa, cepbl, hochopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckne M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeime KHUCIOPOACOAEpKAIIUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
Ousnueckue M XUMHYECKHME CBOWCTBA M TNPHUMEHEHHE KHUciIopoga M o30Ha. OKcuisl U
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTHM CBOWCTB CEpHON KHCIOTHL. llpuMeHeHue cepbl u &
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (U3NUEeCKHe U XHUMHUYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KucioThl. IIpuMeHeHue a3ora u ero coeauHeHUil. A30THbIE
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ comu.
[Tpumenenue docdopa u ero coenunenuii. ochopHbie ynodpeHus.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHblie Moaudukanuu. Dusmdeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oymnepensl, rpadeH, yriaepogHsle  HaHOTpYyOku. [IpuMeHeHWe TMPOCTBHIX — BEIIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(l1V), kpeMHUEBas KHCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHHUs U ero
coeauaenuii. CTEKII0, €ro MoJy4YeHne, BUIbI CTEKIIA.

[Tonoxenue meramwioB B [leproanyueckoit cucreMe XUuMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMcTBa METAIJIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psJl  HampsDkeHUuH MerauioB.  OOmme crnocoObl  MOJY4EeHHS
METAJUIOB: THAPOMETAILTYPTHS, MUPOMETAILUTYPT U, dIeKTpoMeTauTyprusi. [loHsTHe 0 KOppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

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

O6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii © KanblUi: TModydeHue, (Qu3ndeckue W XHUMHYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJNIOMHHHHR: TIONy4YeHUE, (U3NYECKHe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMGPOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblXx mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

Ou3nyecKkue U XMMHUECKHE CBOMCTBA XpoMa U ero coequHeHui. OKCUIBI U THIAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auXpomartbl, UX OKUCIUTEIHHBIE CBOMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIIUTENbHBIE CBOMCTBA.



DuU3NYECKUe U XUMUYECKHE CBOMCTBA KeJie3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI 1
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

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

[{uuk: nonyyenue, Gpu3MYECKue U XUMUYECKUE CBOICTBA. AMGOTEpHbIE CBOMCTBA OKCHIA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa31l0B HEMETAJJIOB, TOpeHue cepel, Qocdopa, xkeneza, MarHus B KUCIOPOJE, U3YyUEHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMu KHUCIIOT U IIeJIouel, KaYeCTBEHHBIE PEaKI[MU Ha HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3a]a4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX COSTMHECHUS», «MeTauTbl TJIABHBIX MTOATPYIII,
«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. [IpoMBINIUIEHHBIE CIOCOOBI MOTYyYEHUS BaKHEHIIINX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocieacTsus. Posib Xumun B 00€CIICYCHUH SHEPTETHIECKON 0€30I1acHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuia wucmosib30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

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

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

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPAaCKH, CTEKJIO, Kepamuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

PacuéTter: Maccel BemecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, MacChl (00BEMA, KOJIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB WMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOW JIOJIEd pPAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJM W MOJSPHOMN
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TPOJIYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTcs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, WICAIBHBIN Tra3, (QU3NYECKUE BEIMYUHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTema, Ouocdepa, MeTadboJu3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

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

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAs IPOMBIIUICHHOCTb, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX npenaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBeTrcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUCS POCCUNCKOM IpakJaHCKON
UJCHTHUYHOCTU; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTHM W CaMOOIPENECICHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXcCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHE
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBhl; CIIOCOOHOCTh CTaBUTh IENIM U CTPOUTH >KU3HEHHBIC
IUIAHBI.

JIMuyHOCTHBIE Pe3y/bTaThl OCBOCHUS INpeaMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS INpenMeTa «XHUMHUS» OTpaxaroT cOpMUPOBAHHOCTD
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpazk1aHCKOro BOCIIUTAHUS

0CO3HaHMsI O0YYAIOLIUMHKCS CBOMX KOHCTHUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOINOPSIKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATEILHOCTH MPHU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOPYECTBA B 0OOJACTHM TEOPUHM U MPAKTUYECKOTO IMPUIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTENIbHBIX HaOII0NEHHH,
KPOINOTJIMBBIX KCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTHKOB;

MHTEpeca M TI03HABaTEeJIbHBIX MOTHMBOB B IIOJIYUEHMH U TMOCIEAYIOIIEM aHajIu3e
MH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIIECHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE M IOCTYNKHM CBOMX TOBApUINEH C MO3MLIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHNs KYJbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

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

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

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

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

WHTEpeca K MPAKTHYECKOMY HM3YUYCHHIO MPOQECCHU pa3aIudHOro poja, B TOM YHCIIC Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

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

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYpPOBHIO pa3BUTUA HAyKu U
00IIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH II00ATBHBIX MTPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIIIINX B HEM W3MEHEHHIA,
YMEHHSI 1e71aTh 000CHOBAaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS TAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa3OBaHHIO, 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 JUIsI (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIUXCS MEXAUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHble TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, IPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTue);

YHUBEpCaJbHblE  yueOHble  JAeHCTBUS  (TMO3HABaTelbHbIE,  KOMMYHHKATHBHBIE,
perynsTuBHble), oOecreunBarouie (GoOpMUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CHOCOOHOCTh ~ OOYYarOLIMXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble y4yeOHble AEWCTBUS B IO3HABATEIbHOH U
COLIMAIbHON NTPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPAXXKAalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a30Bble JIOTHYECKHE TeiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LeNu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpHU OCBOCHHUU 3HAHUI HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUS: BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHUM M yCTaHaBIMBAaTh KX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA Knaccn(bm(aunn BCIIIECCTB U XUMHUYCCKUX peaKHI/Iﬁ;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKIeHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

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



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATh Ha3BAaHHbIC MOJEJIbHBIE INPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

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

dopmynupoBaTh LETM U 3aJaud  HMCCIEJOBAHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHHUA M IPOBEICHHS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIH OTYET O MPOAEIAHHOU
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanueii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEIPOTUBOPEYUBOCTE;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

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
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((pU3NUecKue M MaTeMaTHUeCKUe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIAIHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYX)AAae€MOM TEMBI B X0JI€ TUAJIOTa U/UIN TUCKYCCHUH,
BBICKA3bIBaTh UACH, (OPMYIMPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHLHO BBIMIOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I103HABATEIBLHOU ACATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH  BBIIOJHEHUM XUMHUYECKOIO
HKCIIEPUMEHTA, MPaKTUYECKOH paboOThl IO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3alu y4yeOHOro MpoekTa, u (hOopMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MpPOBENEHHBIX
UCCIIEIOBAaHUN ITyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.



PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1efiCTBHUS:

CaMOCTOSITEJIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ Ieau W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBAThH
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 JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl 10 XMMHM Ha yriIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUS» HaydHbI€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpPETAlUU U
peoOpa30BaHNIO0 3HAHUM, BUJbI EATEIBHOCTH M0 MOJYYEHUIO HOBOTO 3HAHUS U IMPHUMEHEHUIO
3HAHUM B PA3JIMUYHBIX Y4YEOHBIX CUTYyalUsX, a TakXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHU NPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XuMHUs» OTPAKAIOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe W 3HAYEHMH OPraHUYECKOM XHMHHM B
CUCTEME €CTECTBEHHBIX HayK U €€ pOoJIM B 00€CIeYeHUN YCTOMYMBOIO pPa3BUTHSI YEJIOBEUECTBA B
peltieHun MmpooJieM IKOJOTHYECKOM, YHEPreTUUECKOW M THUIIEBON O€301acCHOCTH, B Pa3BUTHUH
MEIWIIMHBI, CO3JaHHH HOBBIX MaTEpPHaliOB, HOBBIX MCTOYHHKOB JHEPrHH, B OOECIeUeHUU
paIoHaIBHOTO TPUPOJIONIONF30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YyeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOINOJATrarolInue
NOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIPO M OJIEKTPOHHas 00ojoYka aroma, S-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alis aTOMHBIX
opOuTaned, HMOH, MOJIEKYJla, BaJEHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHCIIECHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJISAPHBIA O0O0BEM, YIJIEPOIHBIA CKEIeT,
GbyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHAs (T€OMETpUYECKas, OINTHYECKas),
U30MEpPbI, TOMOJIOTUYECKUN psAZl, TOMOJIOTH, YTJIEBOJOPOAbI, KHCIOPOJA- M a30TcOAeprKallne
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3ako” . M. MenneneeBa, Teopusi CTpOeHUs
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHUsS] W TPEBpAIEHUS DSHEPTUM TIPH XUMHUYECKHUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllhUe B OCHOBE TMOHHUMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKHUX SIBJIGHUW; TPEACTABICHUS O MeEXaHU3Max
XUMUYECKUX PEaKIUd, TEPMOJWHAMUYECKHMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHM aTOMOB U TPYII aTOMOB B MoJIeKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTrr, opuentanTsl | u |l pona); dakronorudeckue cBeqeHUS O CBONCTBAX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM UCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAYYHBIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJA, IEpepabOTKU HEPTH);

c(OPMHPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE ITOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

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

COCTaBIATh ypPaBHEHUS XHUMHUYECKHX pEaKkUMid M  pacKpplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI  IOCPEICTBOM  COCTaBJIEHUS  3JIEKTPOHHOI'O
OanmaHca 3TMX peakuuid, peakuuil HOHHOro OOMEHa IyTEM COCTaBIEHUS HX IOJHBIX U
COKpAILEHHBIX HOHHBIX YPaBHEHUM;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB Ul WJUIIOCTPAlUM  HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh IPUHAAIC)KHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIilie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAJIHHBIE HA3BAHUS
JUISL  OT/AEIBHBIX TNPEJCTaBUTENEH OpPraHWYEeCKUX BEIIECTB (ITUJIEH, alETWIEH, TOIYOJl,
[JIMLIEPUH, STWICHIJUKOIb, (QeHos, (OopMalbIeruj, AaneTaiabIeru, aueToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, NaJIbMUTHUHOBAs KHUCIOTHI, TJIUIMH,
IaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUI, U30TIPEH, XJIOPOTIPEH, CTHPOI U JPYTHUE);

c(OpMUPOBAHHOCTh YMEHMS 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
BeuiecTB A. M. byriepoBa st 00bsiCHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapakTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, QJKEHOB, AaJKaJMEHOB, AJKHMHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CIIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, XKUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOJI0B (MOHO-, TU- U TIOJMCAXapUa0B),
WUIIOCTPUPOBAaTh T'EHETUYECKYIO CBS3b MEXKAY HHMH YPaBHEHMSMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEAKIHH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TOATBEPXJATh Ha KOHKPETHBIX IIpUMeEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHHH OT KPaTHOCTHM MU THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OPMHPOBAHHOCTh BIQJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpPAlMM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00O0O0IIEHHe, CHUCTEMaTH3allMiO, BbISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — /7151 U3y4YEHUsI CBOMCTB BELIECTB U XUMUYECKUX PEAKIIHIA;



c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MMOHATUIMU U
NpPEICTAaBICHUAMU 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-
Hay4dHYIO IPUPOAY,

c(OPMHPOBAHHOCTh YMEHHUW: MPOBOAUTH PACUYETHI IO XUMHUYECKUM (opmynam 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 MOCIEACTBUS OBITOBOM W IPOU3BOJACTBEHHON EATEIBHOCTH
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 U3yUEeHUE CBOMCTB OPraHMUECKUX BELIECTB, KAUECTBEHHbIE PEaKIH
YIIEBOAOPOAOB Pa3IMYHBIX KJIACCOB M  KUCIOPOJCOJEPIKAIMX OpPraHMYEeCKHX BELIECTB,
pelleHHe »HKCIEpPUMEHTAJIbHBIX 3a7ady 110 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofeHeM IMpaBWil  O€30MacHOrO  OOpallleHus C BEleCTBaMU U JIaOOpaTOpPHBIM
o0opynoBanueM, (opMyIUpoBaTh I€JIb HMCCICIOBAHUSA, NMPEICTABIATh B pasiuyHON (opme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOIIO/IaTh MPaBHJIA HKOJOTHYECKH IIE€JIECOO0Pa3sHOT0 MOBEACHHS B OBITY M TPYIOBOM
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON Cpenbl U
JIOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

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

aHAJTM3UpPOBaTh  LI€JI€COO0pPa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMy B pa3IMYHBIX HWCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KPUTUUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uHpoOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C MOCTABICHHOW y4eOHOMH
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas W HeEOpraHHuYecKas 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 YCTOWYMBOIO Pa3BUTHUS, B PEIICHUH MPOOJIEM HKOJIOTHYECKO,
HHEPreTUYeCKOM M NHIIEBOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3AaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpPEIe;

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



, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30YKIEHHOE COCTOSIHHS aToMma, THMOpHIU3arIivs
ATOMHBIX OpOWTaneii, WOH, MOJCKyJa, BaJCHTHOCTh, JJICKTPOOTPHIATEIHHOCTh, CTEIEHBb
OKHCJICHUSI, XUMHYECKas CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKash peleTKka, XMMHUYECKas peakiusi, pacTBOP, SJIEKTPOJIMTHI, HEIJIECKTPOJHUTHI,
SJIEKTPOJUTUYECKAs  JUCCOLUMAIMs, CTENeHb JMCCOIMAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKOM
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJIUTUUYECKOU
quccouuanuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHUs W MPEBpAICHUS SHEPTUU NMPU XUMUUYECKUX PEAKIMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIIUE€ B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XMMHUYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKUX W KHHETHYECKHUX 3aKOHOMEPHOCTAX MX
MpPOTEKaHUs, O XHMMHYECKOM DPaBHOBECHH, pacTBOpaXx W JHUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BXHEHIINX HEOPraHWYECKUX 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
BEIIIECTB U UX MPEBPAILICHUH;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BaTh XMMHYECKYI0 CHUMBOJIMKY JIJIi COCTaBIICHUS
dbopMys BEHIECTB W YypPaBHEHUH XHMMHUYECKHUX pPEaKIHMi, CHUCTEeMATHUYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHAaIbHBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEENITh BAIEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKIX
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 pEmIEéTKH, OOMEHHBI U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO UX
COCTaBY, XMMHUYECKHE PEaKIMU MO PA3NUYHBIM MPU3HAKAM (YUCIY U COCTaBY pEarupyromux
BEIIECTB, TEIJIOBOMY J3(PQEeKTy peaklud, H3MEHEHHUIO CTeNeHEeHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, yYacTHIO KaTajiu3aTopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPUU JJI KITaCCH(PUKAINHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuogudeckoro 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.
MeHneneeBa, UCHOJb3Ys MOHATHUS «IHEPrETUUYECKUE YPOBHHUY, «IHEPre€TUUYECKUE TOJYPOBHH,
«S-, p-, d-atomHBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKHUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUSI CBOWCTB XHMHYECKHX DJJIEMEHTOB M UX
COEMHEHUH 10 nepuojaM u rpynmam Ilepuoguueckoii cucremst /. 1. Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh (OMHUCHIBATH) OOIIHME XHWMHUYECKHE
CBOICTBa BEIIECTB Pa3JIUYHBIX KJIACCOB, NOJATBEP)KIaTh CYLIECTBOBAHME I€HETHUYECKOM CBA3HU
MEXly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCa 3THX pEeakIHii; peakluuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPOJIN3A; PeaKIUil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsI CKOpPOCTU
XUMHUYECKON pEeaKkIMu B 3aBUCUMOCTU OT Pa3IMYHBIX (DAKTOPOB, a TaKkKe XapaKTep CMeIleHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpuniun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh XUMUUECKNE PEAKIIMHU, JIEKAIINE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThHL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh NPUMEHEHHUST HEOPraHUYECKUX BEIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUIN
OpUpoABl — HAONIOJCHHWE, W3MEPEHHE, MOJCIHMPOBAHUE, OKCIEPUMEHT (pealmbHBbli U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U Uil OOBACHEHUS XUMHUYECKHX SBJICHMUIA,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUYECKOM 1€ATEIbHOCTH YEIOBEKa U B TOBCEAHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTeCTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOIO
MOHMMAaHUS MaTEPUATHLHOTO €IUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C UCIIOJIb30BAaHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YHYaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOTO (P deKTa peaklnu; 3HaYeHNsT BOJOPOJHOIO IOKA3aTelsl paCTBOPOB KUCIIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpa C OMPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BELIECTBA WM JaHO B M30BITKE (MMEET NPUMECH); JOJIH
BBIX0/JIa MMPOJYKTA PeaKLUU; 00bEMHBIX OTHOIIEHUI ra3os;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIEHUE CPEbl PACTBOPOB BEIIECTB C IOMOLIBIO0 MHIMKATOPOB,
U3y4eHHE BIHUSHHUS pPa3InYHbIX (PAKTOPOB HAa CKOPOCTh XHUMHYECKOM peakiuH, pelieHue
AKCIIEPUMEHTAIBHBIX 3a/a4 1o TeMaMm «Metamib» U «HemeTtamasl») ¢ coOmoaeHneM MpaBUil
Oe30macHOro odOpalieHus C BellecTBaMH U JabOpaTOpHBIM 000pyIdOBaHHEM, (OPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3lUYHOM (QopMe pe3ynbTaThl OIKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA: COOMIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
1abopaTOpHBIM 00OpYIOBaHUEM, OOpaIeHUsI C BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMHU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUECKH IIe1eco00pa3Horo
NOBEJCHUSA B OBITY M TPYIAOBOM JEATETBHOCTH B LEIAX COXPAHEHHS CBOETO 37I0POBbS,
OKpYKalolllel MTPUPOAHON CpeAabl M AOCTHKEHUS €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U JApyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHUECKYIO
uHpopMalrio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.
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Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMma. Ilepnonnueckuit
1.1 sarort it lepnomirieckas cctema 9 1 https://m.eds00.ru/R39IEAGIPC
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
.M
1.2 Crpoenne semectsa. Muoroodpasue 11 1 https://m.edsoo.ru/W4FD2VJF8
BEILIECTB
1.3 XUMUYECKUE PEaKIIUH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemeramisl 31 https://m.edso0.ru/SNCC2YQRJ
2.2 Meraibl 23 https://m.edsoo.ru/YEU9WRJ21
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HL
M . X
3.1 CTOALT HOSHAHIL B XHMIH. AHMI H 9 1 https://m.edso0.ru/2Q4016NXK
KU3HB
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10
m 102 6 8

[TPO'PAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Konrpouabnsie IIpakrnyeckue
n/n Bcero H3yYeHHs o0pa3oBaTe/IbHbIE PECYPChI

padoThI padoThI

IIpenmer u 3HaueHUE 01.09.2026
OPraHU4YeCKON XUMHH,
NpEeICTaBICHHE O 1 https://m.edsoo.ru/48G4H34K4
MHOT000pa3uu

OpPraHu4YCCKux COGI{I/IHGHI/Iﬁ

DIIEKTPOHHOE CTPOEHUE 03.09.2026
aToma yriepoja (OCHOBHOE
U BO30YyX/1EHHOE

1 https://m.edso0.ru/0DI6T8LIR
coctosiHus ). BaneHtHbie

BO3MOXKHOCTH aToMa
yriepozaa

XUMHYECKas CBA3E B 07.09.2026
OPraHNYEeCKHUX
coeMUHEHNIX. MexXaHu3MEbl

1 https://m.edso0.ru/C42CCDY5S

00pa30BaHMs KOBAJEHTHOU
CBSI3H, CIIOCOOBI pa3pbiBa
CBsA3eH

Teopust ctpoeHus 08.09.2026
OpPraHMYECKUX COCAMHEHUIN 1 https://m.edsoo.ru/MIAFQ4PQO
A. M. Byrneposa

Buns! nzomepun: 10.09.2026
CTPYKTYpHas, 1 https://m.eds00.ru/GN3QZ8AHX
MIPOCTPAHCTBEHHAS.



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

OnexTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPraHUYeCKUX
COCIMHEHUN

IIpencrasnenue o
KJIacCU(UKALIUN U
CHCTeMaTHYeCKast
nomenkiarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB

14.09.2026

https://m.edsoo.ru/P6AQONQU22

10

11

Knaccudukanus peakuuii B
OPraHU4YEeCKOW XUMHUHU

Bxonanas koHTpobHAS
pabota Nel o uroram 8-9
KJ1acc

AJIKaHbI: TOMOJIOTUYECKU I
psa, obmas popmyina,
HOMEHKJIaTypa U H30Mepus,
JNEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIT

du3znyecKkrue U XUMHUYECKHUeE
CBOICTBA aJIKaHOB

Haxoxnenue aikaHosB B
npupoe. CriocoOsl
MOJYyYEHHS U IPUMEHEHUE
aJIKaHOB

15.09.2026

17.09.2026

21.09.2026

22.09.2026

24.09.2026

https://m.edsoo.ru/M5DJY MP9M

https://m.edso0.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

https://m.edso0.ru/GV8LNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

12

[ukmoankaHbl: o0IIas
dbopmysa, HOMEHKJIATypa 1
U30MEpPHUsI, 0COOCHHOCTH
CTPOCHUA U XUMHUYICCKHUX

28.09.2026

https://m.edsoo0.ru/Q4B59001A



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A

CBOMCTB, CIIOCOOBI
MOJTyYCHUS ¥ IIPUMEHEHHE

13

14

15

16

Pewenne pac4€THbIX 3a1a4
Ha OIpe/IeTICHHE
MOJIEKYJISIPHON (HOPMYIIBI
OpPraHMYECKOI0 BEIIECTBA 110
MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIIUX B €T0
cocraB. CucremaTu3anus u
000011IeHrEe 3HAHU T10 TEME
AJIKEHBI: TOMOJIOTHYECKHUI
psa, obmas popmyina,
HOMEHKJIaTypa,
3NEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII.
CrtpyKTypHas ¥ LUC-TpaHC-
MU30MEpHs aJTKEHOB
dusnuecKkue 1 XUMHYECKUE
CBOMCTBA ankeHoB. [IpaBuio
MapkoBHHMKOBa

CriocoObI nostyueHust u
NpUMEHEHHE aJIKeHOB

29.09.2026

01.10.2026

05.10.2026

06.10.2026

https://m.edsoo.ru/ED66JALEK

https://m.edsoo.ru/NCG0OE2K0J

https://m.edso0.ru/6 XZHRIRTW

https://m.edsoo0.ru/YS8ODCR6ZN

17

[TpaxTiueckast padorta Ne 1
o teme "[lonyuenune
STUJIEHA U U3yYEHUE €TO
CBOMCTB"

08.10.2026

https://m.edsoo.ru/HHCGPAVH5

18

Pemenue pacuéTHbix 3ama4
Ha OIpeJIETICHUE

12.10.2026

https://m.edsoo.ru/ XYWNMAYNA



https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA

MOJIEKYJISIPHON (HOPMYJIBI
OPTraHMYECKOTO BEIIECTBA

19

AJKagueHbl: CONPSKEHHBIE,
W30JIMPOBaHHBbIE,
KyMYJIMPOBaHHbIEC.
Oco0eHHOCTH ANEKTPOHHOIO
CTpOCHUS

13.10.2026

https://m.edsoo.ru/EKDS1U5UV

20

21

XUMHUYECKUE CBOMCTBA
CONPSIKEHHBIX TUEHOB

CriocoObl nostyyeHust u
IPUMEHEHHE aJIKaJUeHOB

15.10.2026

19.10.2026

https://m.edsoo.ru/M356GLRBE

https://m.edsoo0.ru/KT8M1N272

22

23

AJKWHBI: TOMOJIOTHYECKHIA
psa, obmas ¢popmyina,
HOMEHKJIaTypa,
ANEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKY,
du3HIecKrue CBONCTBA

XUMHYECKHE CBOMCTBA
AJIKUHOB

20.10.2026

22.10.2026

https://m.edsoo0.ru/N65WY KD93

https://m.edsoo.ru/MQ7A03SUC

24

KauecTtBeHHbIEe peaknyu Ha
TPOMHYIO CBSI3b

05.11.2026

https://m.edsoo.ru/45UN142UY

25

26

CriocoObI nostyueHust u
IMPUMCHCHUEC AJIKWHOB

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOU
peakuuu

09.11.2026

10.11.2026

https://m.edsoo0.ru/SYL7VWAMA

https://m.edso0.ru/Q7XMPZSRF

27

Kontponbnas pabora Ne2 mo

12.11.2026

https://m.edso0.ru/19DNOP1N8



https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8

teme « [IpenenbHbie YBy»

28

ApEeHbI: TOMOJIOTUYECKUI
psn, odmas popmyna,
HOMEHKJIaTypa.
DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ OeH301a
U TOJyola, uX (hu3nuecKue
CBOMCTBA

16.11.2026

https://m.edsoo.ru/\WWNGDLBK5D

29

XUMHYECKUE CBOMCTBA
apEHOB: PEAKIUU
3aMelleHUs

17.11.2026

https://m.edsoo.ru/FCNHX9WY1

30

XUMHYEeCKHE CBOMCTBA
apEHOB: PeaKIuu
MPUCOSANHCHHUS, OKUCIICHUE
TOMOJIOr0oB OeH30J1a

19.11.2026

https://m.edsoo.ru/CSBNGDUCS

31

32

33

OCc00EHHOCTH XUMHYECKUX
CBOMCTB CTHpPOJIA

Pemenue pacu€rHbix 3amay
Ha onpeeieHue
MOJIEKYIISIPHOM (OPMYIIBI
OPraHNYEeCKOro BEIIECTBA
CriocoObI nostyueHust u
MIPUMEHEHUE apEHOB

23.11.2026

24.11.2026

26.11.2026

https://m.edsoo.ru/F2K2CB5PG

https://m.edso00.ru/QFKSRGCXW

https://m.edsoo.ru/2VKLXNJZ4

34

I'eneTnueckas cBsI3b MCKIY
Pa3IMYHBIMHA KI1acCaMU
YTJIEBOAOPOIOB

30.11.2026

https://m.edso00.ru/1X70M5T7F

35

KonTtponbsHnas padota Ne3 o

01.12.2026

https://m.edsoo0.ru/9VBZTY4PI



https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI

TeMeE: «ApPEHBI»

36

37

[Ipuponansrii ra3. [lonytHbie
HE(TSHbIE ra3bl

KamenHnsIil yrosib u
MPOIYKTHI €T0 1epepadoTKu

03.12.2026

07.12.2026

https://m.edsoo.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

38

Hedtp 1 ciocoOsr eé
nepepadoTku. [Ipumenenue
MPOJIYKTOB NIEpepadOTKU
HeTH

08.12.2026

https://m.edsoo.ru/ORE9Y2CYG

39

I'eneTnyeckas cBsA3L MCKOY
Pa3IMYHbIMH KJIaCCaMHU
YTJIEBOAOPOIOB

10.12.2026

https://m.edsoo.ru/HQ22U8ZHE

40

["ajioreHonpoun3BOIHBIE
YTJIEBOAOPOIOB:
ANIEKTPOHHOE CTPOCHUE;
peaKIiy 3aMeIeHHUs
rajoreHa

14.12.2026

https://m.edso00.ru/XX94BSSGR

41

JlelicTBue mien04Yel Ha
raJIOTeHITPOU3BOHBIC.
BiaumoneiicTue
JITAJIOT€HAIKAHOB C
MarHueM u IIHHKOM

15.12.2026

https://m.edsoo0.ru/FF11CTOKA

42

43

Cucremaruzanus u
000011IeHrEe 3HAHU T10
pazneny "YrieBogopoasr"
KonTtponbsHas padota Ne 4
1o teme "Yriesonopoas”

17.12.2026

21.12.2026

https://m.edsoo0.ru/6 XBYFOLLD

https://m.edsoo.ru/EJH90TT50

44

[IpenenbHbIC OTHOATOMHBIC

22.12.2026

https://m.edsoo.ru/I9NSKPMLB



https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB

45

CIIUPTHI: TOMOJIOTUYECKUI
psin, obmias dhopmyia,
CTpOEHHE MOJIEKYI,
U30MepHUsi, HOMEHKJIaTypa,
Kiaccudukanus,
¢du3nveckre CBONCTBA

XUMHYECKHE CBOMCTBA

MpCACIbHBIX OJHOATOMHBIX
CIIUPTOB

24.12.2026

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoObI mosryueHust 1
NPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

28.12.2026

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTeie 3¢upsr:
HOMEHKJIaTypa U U30Mepus,
0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHUX CBOMCTB

29.12.2026

https://m.edsoo.ru/UUYC7UU21

48

49

50

51

MHOroaroMHbI€ CHUPTHI:
STUJICHTIIUKOJb U TIUIEPHH,
ux (pusmveckue u
XHMHYSCKHE CBOMCTBA

CriocoObI nostyyeHust u
MMPUMCEHCHUEC MHOTI'0AaTOMHBIX
CIIUPTOB

@DeHOoI: CTpOoEHUE
MOJIEKYJIbI, PU3NIECKUE
cBoicTBa. TOKCMYHOCTD
denona

XUMHYECKHE CBOMCTBA
denona

11.01.2027

12.01.2027

14.01.2027

18.01.2027

https://m.edsoo.ru/KMYAEG5AX

https://m.edsoo.ru/EU9L4B5H6

https://m.edso00.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ



https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ

52

CriocoObI nostyueHust u
npuMeHeHue GeHosa

19.01.2027

https://m.edso0.ru/60B9BO0AKU

53

[IpakTuueckas padora Ne 2.
Pewenne
HKCIIEPUMEHTAIBHBIX 33124
1o teme "CnupTsl U
dbenonsr"

21.01.2027

https://m.edso00.ru/SH9GNHMGK

54

55

56

57

58

CucremMarusaims u
000011IeHrE 3HAHUH 10 TEME

AJbIeruapl U KETOHBI:
9JIEKTPOHHOE CTPOEHHE
KapOOHHUIIBHOM IPYIIIIHI;
TOMOJIOTHYCCKUC pﬂIIBI,
obmras popmyna, H30MepHs
1 HOMEHKJIaTypa
AJBIETHIBI U KETOHBI:
(du3nveckue CBONCTBA,
peaKHI/II/I HpI/ICOCJII/IHeHI/ISI

Peakium oxkucnenus u
KauCCTBCHHBIC PCAKIIUU
aJIbACTUIOB 1 KETOHOB

CrniocoObI nosydeHus
QJIBJIETUIOB U KETOHOB

25.01.2027

26.01.2027

28.01.2027

01.02.2027

02.02.2027

https://m.edsoo0.ru/J7BOOOWB6

https://m.edsoo.ru/DHUDYUVGN

https://m.edsoo.ru/FTMHFTV8V

https://m.edso0.ru/MT7LK3HUT

https://m.edso0.ru/KOSEDOZNC

59

OIHOOCHOBHBIE TIPEIETEHBIE
KapOOHOBBIEC KHCIIOTHI,
OCOOEHHOCTH CTPOECHHMSI UX
MOJIEKYJT

04.02.2027

https://m.edsoo0.ru/3AG3MM12R

60

I/I30Mep1/1;1 U HOMCHKJIATypa

08.02.2027

https://m.edso0.ru/88RK8HSL4



https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4

KapOOHOBBIX KUCIIOT, HX
busnueckue cBoicTBa

61

62

63

XHUMHUYECKHE CBOMCTBA
MpeIeTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OCo0EHHOCTH CBOMCTB
MYpaBbUHOM KHUCJIOTHI.
MHoroo6pasue kapOOHOBBIX
KUCJIOT

OCoOEHHOCTH CBOMCTB:
HEIpeACIbHBIX U
apOMAaTHYECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX
kuciot. IIpencrasurenn
BBICIIINX KapOOHOBBIX
KHUCJIOT

09.02.2027

11.02.2027

15.02.2027

https://m.edso0.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4ZQ

https://m.edso0.ru/PO7B20AZG

64

65

66

67

[ToHATHE O IPON3BOAHBIX
KapOOHOBBIX KUCIIOT

CriocoObI nostyyeHust u
MpUMEHEHHE KapOOHOBBIX
KHCJIOT

CrnoxHuble 3¢upsl:
TOMOJIOTHYECKUH ps,
o0mas ¢popmyia, n30Mepust
¥ HOMEHKJIaTypa
dusnueckue 1 XUMUYECKHe
cBoiicTBa 3(hupoB

16.02.2027

18.02.2027

22.02.2027

25.02.2027

https://m.edsoo.ru/ASMQKWR52

https://m.edsoo.ru/ZY83U8721

https://m.edsoo.ru/4C5QIMALE

https://m.edsoo.ru/TCIGEW2K6



https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6

68

69

70

Pemenne pacu€THbIX 3a1a4:
[0 YPaBHEHUIO XUMUYECKOU
peaxiuu, Ha onpezesieHue
MOJIEKYJISIPHOM (OpPMYJIBI
OpPraHUYECKOTO BEIIEeCTBA
[IpaxTuueckas padora Ne 3.
Pemenue
SKCIIEPUMEHTAIBHBIX 3a7a4
o Teme "KapOoHoBbIE
KucnoThl. CroxHbie 2QUpsr”

JKupsr: ctpoenue,
bu3nvecKue 1 XUMHUYECKHIE
CBOMCTBA (THIPOJIN3)

01.03.2027

02.03.2027

04.03.2027

https://m.edso0.ru/K51200HVD

https://m.edso00.ru/OGEJG1760

https://m.edso0.ru/9S1IVVGAD3

71

Oco0EeHHOCTH CBOMCTB
JKUPOB, COAEpIKALLNX
OCTaTKnu HereI{eJ’IBHBIX
JKUPHBIX KHCIOT. JKupsl B
npupojie

09.03.2027

https://m.edsoo.ru/HAIOMQY A6

72

MBpbi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KHUCIIOT, UX
Morontee nercrtaue. Iloustue
0 CHHTETHUYECKHX MOOIINUX
cpenctBax (CMC)

11.03.2027

https://m.edsoo.ru/YPLLOQUEY

73

I'emeTnyeckas CBA3b
YIJIEBOAOPOIOB U
KHCJIOPOACOAECPKAIINX
OPraHUYECKHUX BEIIECTB

15.03.2027

https://m.edsoo.ru/A8FI5XVSU

74

Pacuérel no ypaBHEeHUsIM
XUMHYECKUX PEaKIui

16.03.2027

https://m.edsoo.ru/LZ5VLL2BX



https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX

75

Cucremarusanus u
000011IeHrEe 3HAHU I10 TEME

18.03.2027

https://m.edsoo0.ru/SSWMS8F7D7

76

OO0mrast xapaKTepUCTHKA
YIIICBO/IOB U
KJaccu(uKanus yrieBo 0B
(MoOHO-, TU- U
HOJIMCaXapUabl)

22.03.2027

https://m.edso00.ru/01RIX8HGR

77

78

79

80

81

Monocaxapusr.
(du3HYeCKre CBOWCTBA U
HAaXO0XJICHHUE B PUPOJIC

[IpuMeHeHune TIIFOKO3bI, €€
3HA4YECHUE B
JKU3HEIEATEIIbHOCTH
opraHusma

Hucaxapunbl: caxaposa,
ManbTO3a U JIAKTO3a.
Haxoxnenue B npupoje u
MIPUMEHEHUE TUCaXapUJIOB

[Tonucaxapuasl: CTpOCHUE
MaKpOMOJIeKYJ, (pu3nyecKue
U XMMHUYECKUE CBOMCTBA,
IIPUMEHEHHE

[Tousitue 06 HCKYCCTBCHHBIX
BOJIOKHax

23.03.2027

25.03.2027

05.04.2027

06.04.2027

08.04.2027

https://m.edsoo0.ru/SDKMBGIF6

https://m.edso0.ru/6LS9BLN9Q

https://m.edso0.ru/0Y DXJOOUH

https://m.edso0.ru/52Z6 UKUNG

https://m.edsoo.ru/CPO60DRNM

82

Pemenue pacueTHbIx 3a1a4
Ha OMpeJeIeHUE JTOIU
BBIXOJa MIPOJIYKTA PEAKIIHH
OT TEOPETUYECKHU
BO3MOXKHOI'O

12.04.2027

https://m.edsoo.ru/FVQ99R8JH



https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH

83

Cucremarusanus u
000011IeHrEe 3HAHU 110
pasneny

13.04.2027

https://m.edsoo.ru/YTA71S0GH

84

KonTtponpsHas padora Ne5 mo
TeMe
"Kucnopoacoaepxarniue
OpPraHUYEeCKHE COCTUHEHUS"

15.04.2027

https://m.edso0.ru/40ZT3216M

85

AMUHBL: K1accudukanms,
CTPOEHHE MOJIEKYII, 001I1ast
dbopmyia, uzomepus,
HOMCHKJIaTypa U
(du3nveckre CBOMCTBA

19.04.2027

https://m.eds00.ru/64T9T10Z2V

86

87

88

89

90

XUMHUYECKUE CBOMCTBA
amn(aTHIECKUX AMHHOB

AHWIIMH: CTPOEHUE
aHMIIMHA, OCOOCHHOCTH
XUMHUYECKHX CBOWCTB
AHUJINHA

Crioco6bI nostyueHust u
pUMEHEHHE
anmupaTHIecKuX aMUHOB

AMHHOKHCIIOTHI:
HOMEHKJIATypa U U30MepHus,
dbuznuecKkue CBOMCTRA.
OtnenbHbIE IPEACTABUTENHN
0-aMHUHOKHCJIOT

XUMHYECKHE CBOWCTBA

AMHHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAUYECHUE

20.04.2027

22.04.2027

26.04.2027

27.04.2027

29.04.2027

https://m.edsoo.ru/MYC4DL1GD

https://m.edsoo0.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

https://m.edsoo0.ru/ROIOFGFVC

https://m.edso0.ru/16QZ981XZ



https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ

aMHUHOKUCIOT. CHHTE3 U
TUAPOIIU3 TISTITHIOB

91

92

93

94

95

96

benku xak npupoaHsie
MOJIUMEPHI; CTPYKTYPBI
OCIIKOB
XHUMHUYecKre CBOMCTBA
0eIKOB

A3zoTcoaepikaiue
TFEeTEPOLUKITNYECCKUE
coenuHeHus. HyknenHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE
1 OMoJsIornyecKas poib

[TpakTuueckas paborta Ne 4.
Pemenue

SKCIIEPUMEHTANBHBIX 3a7a4
1o TeMe "A30TcoepKalue
OpraHUYecKHe coequHEeHus"

[TpakTuyeckas padora Ne 5.
Pemenue
SKCHEPUMEHTAIIbHBIX 3a7a4
no teme "Pacrno3HaBanue
OpPTraHUYEeCKHX COCTUHEHUI"

KonTtponbHas padora Ne6 o
teMe "A3oTcoaepKaniue
OpraHUYecKHue coequHeHus"

04.05.2027

06.05.2027

11.05.2027

13.05.2027

15.05.2027

17.05.2027

https://m.eds00.ru/C031GD96B

https://m.edso0.ru/67MDSJICA

https://m.edso0.ru/6 A9U8JK1G

https://m.edso00.ru/NC46Z2YR7

https://m.edso0.ru/4GSLO35TE

https://m.edso00.ru/R6906G380U

97

OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUHN U METObI X
CHUHTE3a —II0JIMMEpU3aLys

18.05.2027

https://m.edso0.ru/7SVOS1I10N



https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N

" IIOJIMKOHACHCAI U

98

99

[Inactmaccel. YTunuzanus u
nepepaboTKa MIacTuka
DJ1acTOMEpbl: HATypaJIbHbBIN

CHHTETUYECKHUE KayUyKH.
Pe3una

20.05.2027

24.05.2027

https://m.edsoo.ru/ITU7EQ648Y

https://m.edso0.ru/SO6ALFPLS

100

BosnokHa: HatypasbHBIE,
UCKYCCTBEHHBIE,
cuHrernueckue. [lonmumepsl
CHeLHaIbHOI0 Ha3HAYECHUS

23.05.2027

https://m.edso0.ru/DQOJRVK4H

101

[IpakTuueckas padora Ne 6.
Pemenne
AKCTIICPUMEHTAIBHBIX 33724
o TeMme "Pacro3HaBaHue
IUIACTMAacC 1 BOJOKOH"

24.05.2027

https://m.edsoo.ru/Y1QQLRSOP

102

0O00011eHne U
CUCTEMAaTH3aLMs
W3Y4YEHHOTO MaTepuaa 1o
TeEME
"BBICOKOMOJIEKYIISIPHBIE
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

25.05.2027

https://m.edso00.ru/REGC0OZS45



https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

Atom. CocTaB aTOMHBIX sIIEp.
XUMHYECKUH DIIEMEHT.
N30TomEb!

CTpOCHI/Ie QJICKTPOHHBIX
00o0I04U€eK aTOMOB, KBAHTOBBIC
qucia

Kiaccupukanus XuMHIecKux
9JIEMEHTOB (S-, p-, d-, f-
3JICMEHTHI)

01.09.2026

02.09.2026

07.09.2026

https://m.edsoo.ru/NOPBJ3G7J

https://m.edsoo.ru/9MTBPF8U5

https://m.edsoo.ru/MDGLT301C

Pacnpenenenue 3neKTpoOHOB MO
ATOMHBIM OpOUTAISIM

DeKTpOHHbIE KOHPUTypaIH
aTOMOB JJIEMEHTOB B OCHOBHOM
1 BO30YXKJIEHHOM COCTOSTHUH

DeKTpOHHbIE KOHPUTypaIH
MOHOB.
DIEeKTPOOTPULIATETLHOCTD

Ilepuonnueckuii 3aK0H U
[Tepuoanueckas cucrtema
XUMUYECKHX 3J1eMeHTOB J[. 1.
Menpeneena, CBs3b C
COBPEMEHHOM Teopuen
CTPOCHHUSI aTOMOB

08.09.2026

09.09.2026

14.09.2026

15.09.2026

https://m.edsoo.ru/HN5VJRET?2

https://m.edso0.ru/56 M011PUG

https://m.edsoo.ru/3ZORH4PQOL

https://m.edsoo.ru/RRTS1FRBD



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX
AJIEMEHTOB ¥ 00pa3yeMbIX MU
IPOCTHIX U CJIOXHBIX BEIIECTB
0 TPYIIaM U epruoiamMm

Cucremarusanusg U 00001eHne
3HAHWUH 10 TEME

16.09.2026

21.09.2026

https://m.edsoo.ru/M2BG8LQGU

https://m.edsoo.ru/FOHY MABMC

10

Bunasl xumMuueckoil cBsA3U.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBS3H.
Bonoponnas cA3b.
MexMOoneKyIsipHbIe
B3aUMOJCHCTBUS

22.09.2026

https://m.edsoo.ru/YSFOZQORM

11

BaneHaTHOCTE 1 BaJICHTHBIC
BO3MOKHOCTH aToMOB. CBS3b
AIIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUECKUM
CTPOEHUEM

23.09.2026

https://m.edsoo.ru/FLOBCCB2E

12

IIpencraBnenus o
KOMIIJICKCHBIX COCINMHCHUAX
COCTaB M HOMEHKJIaTypa

28.09.2026

https://m.edsoo.ru/PNUHMOOP5

13

14

BemectBa MOnEKyIsIpHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS.
Tumbl KpUCTATHYECKUX
PELIETOK ¥ CBOMCTBA BEILIECTB
[Tonsatue o AuCEpCHBIX
cucremax. [Ipeacrasinenue o
KOJUTOMTHBIX PacTBOPax

29.09.2026

30.09.2026

https://m.edso00.ru/40CASLVY3

https://m.edso00.ru/8QWSNJMI0



https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0

15

16

Hcrunnble pacTBOPSL:
HACBILCHHBIE U
HEHACBILICHHBIE,
pacTBOPUMOCT.
Kpucramnoruaparsl

CriocoOb! BEIpaKEHHS
KOHIICHTPALIUH PaCTBOPOB

05.10.2026

06.10.2026

https://m.edsoo.ru/MI12GZKJ8B

https://m.edso0.ru/ZUAKS9SXC

17

Pemenue 3agad ¢
HUCIIOJIB30BAaHUEM ITIOHATUN
""MaccoBast J10J1s1 paCTBOPEHHOTO

nmn

BCIICCTBA , MOJIAAPpHAA

KOHIIEHTpanus"

07.10.2026

https://m.edso0.ru/9YYG9X6FN

18

19

20

21

Knaccudukanus u
HOMEHKJIaTypa HEOPTaHUIECKUX
BEILIECTB

Cucremarusanus U 00001eHne
3HAHUH 110 TEME

KonTponbnas pabota mo remam
"CtpoeHue aToMma.
Ileproanueckuii 3aK0H U
[lepnonnueckas cucrema
XUMHYECKHX dj1eMeHToB J[. 1.
Menneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue
BeIecTB"

Knaccudukanus xumuaeckux
peakIuil B HEOPraHUYECKON U
OpTraHWYECKON XUMHUH. 3aKOH
COXPAHEHHUsI MACChI BELIECTB;

12.10.2026

13.10.2026

14.10.2026

19.10.2026

https://m.edsoo.ru/Y3JUK9MC4

https://m.edsoo.ru/7LEFEQOFM5

https://m.edsoo.ru/5ARJUK9HZ

https://m.edsoo0.ru/ZOMZM8REE



https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE

3aKOH COXpaHEHUS U
MpEeBpaIeHHs] SHEPTUU TPU
XUMHYECKHUX PEaKIMsIX

22

TennoBble 3¢ exThI
XUMHUYECKUX PEaAKIUM.
TepMOXUMHUYECKUE YPAaBHEHUS

20.10.2026

https://m.edso00.ru/9TSXHFMT4

23

24

25

Brruncienns no ypaBHEHUSIM
XAMHUYECKHUX PEaKUUi U
TEPMOXUMHYECKUM
YpaBHEHUSIM

CKOpOCTh XMMUYECKOM
peakiuu, e€ 3aBUCUMOCTh OT
pasnmuuHbIX hakropoB. Karamms
U KaTalu3aTopbl

['oMoreHHbI€ U reTepOreHHbIE
peaxiuu

21.10.2026

09.11.2026

10.11.2026

https://m.edsoo.ru/V5WAVUXO0H

https://m.edsoo.ru/DSEHND9EL

https://m.edsoo0.ru/RN8POZ7YQO

26

[IpakTuueckas padbora Ne 1 o
TeMme "BiusiHue pa3inyHbIx
(akTOpPOB Ha CKOPOCTH
XUMUYECKON peakuun"”

11.11.2026

https://m.edso00.ru/NGQO05JTY7

27

OO6paTtumble U HEOOpAaTUMBIE
peakuun. XuMHA4EeCKOe
paBHOBECHE

16.11.2026

https://m.edsoo.ru/ XHPQ3BRAJ

28

[TpaxTrueckast pabota Ne 2 o
TeMe "BiusHue pa3InyHbIX
(bakTOpOB Ha MOJOKEHHE
XUMHUYECKOTo paBHOBecHA"

17.11.2026

https://m.edsoo.ru/UMBG65DAVK

29

SJ'ICKTp OJIMTUYCCKAaA

18.11.2026

https://m.edsoo.ru/8UJMTOHPO



https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0

muccormarmsa. CHIBHBIE U
ciabpie IeKTpoauThl. CTETICHBb
IUCCOLIMAINT

30

HoHHOoe npousBeneHue BOAbI.
Cpena BOAHBIX pacTBOPOB.
Bonopoausiit nokazarens (pH)
pacTBopa

23.11.2026

https://m.edsoo0.ru/7S6ENI1YU

31

32

33

34

I'maposns coneit. Peakuuu,
IIPOTEKAIOIME B PAaCTBOPAX
AIIEKTPOJIUTOB

[TpakTiueckast padota Ne 3 o
Teme "XUuMHUUYECKUEe peakiuu B
pacTBopax 3JIeKTPOJIUTOB"

OKHUCIIMTEIIHLHO-
BOCCTAHOBUTEJIbHBIEC PEAKLIUU.
Baxxneie oKMCIUTEIN U
BOCCTaHOBUTEIIH

MeTto/1 2IeKTPOHHOTO
(9TIEKTOHHO-MOHHOTO0) OanaHca

24.11.2026

25.11.2026

30.11.2026

01.12.2026

https://m.edsoo.ru/L5SHMAMHLJ

https://m.edsoo.ru/RDSCXFMNS

https://m.edsoo.ru/AFQA7THSZT

https://m.edsoo.ru/LCSPR4PCZ

35

36

37

DIIEKTPOIN3 PaCTBOPOB U
pacIiiaBoB BEIIECTB
Pemenue 3a1au pa3nuyHbIX
TUTIOB

Pemenune 3amau PA3JINIHBIX
THUIIOB

02.12.2026

07.12.2026

08.12.2026

https://m.edsoo.ru/7UCO0BIP3Q

https://m.edsoo.ru/MBRCJ2BHV

https://m.edsoo.ru/REEKUYHAU

38

Cucremarusanusa 1 0000meHne
3HaHUHU 110 TeMe "XUMHUYECKHE
peakuun"

09.12.2026

https://m.edsoo.ru/O0CUUKMF1



https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1

39

KontponbHast pabora o Teme
"Xumuueckue peakiuu"

14.12.2026

https://m.edsoo.ru/E120ZSNS2

40

IIonoxenue HeMETaLIOB B
[Iepuoanueckoii cucreme
XUMHUUYECKUX 3jiemMeHToB 1. 1.
MenzeneeBa u 0COOCHHOCTH
CTPOCHHUSI KX aTOMOB.
dusnyeckue cBOCTBa
HEMETAJIJIOB

15.12.2026

https://m.edso0.ru/S2T11G534

41

AmoTponusi HeMeTauioB (Ha
pUMepe KUCIOpo/Ia, CEepHl,
docdopa u yriaepona)

16.12.2026

https://m.edsoo.ru/DKHVETX6S

42

43

44

45

Bonopoa: nonyuenue,
¢du3nveckre 1 XUMHIECKHE
cBoMcTBa. ['mapuasl

["ajoreHsl: HaX0X/IEHUE B
IpUpPOJE, CIIOCOOBI NOTYUYEHUS,
(1)I/I3I/I‘~I€CKI/I€ U XUMHUYCCKUEC
CBOMCTBA

I"anorenoBo1OpPOIBL.
Baxueiiue
KHCIIOPOJICOAECpKALINE
COEIMHEHUS TAJIOT€HOB
JlaGopaTopHsble
IPOMBIIIJICHHbIE CIOCOOBI
MIOJIYYEHUS TAJIOT€HOB.
IIpuMeHeHne rajloreHoB 1 ux
COeTUHEHNN

21.12.2026

22.12.2026

23.12.2026

28.12.2026

https://m.edsoo.ru/EOAB3TJZ2

https://m.edso00.ru/8ESM200XI

https://m.edsoo.ru/FWWHG6A36J

https://m.edsoo.ru/ULSR2WQ2T



https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T

46

[IpaxTuueckas padora Ne 4.
Pemenue sxcriepuMeHTaTIbHBIX
3agad4 o reme "l"anoredsr"”

29.12.2026

https://m.edsoo.ru/\VJHPYU202

47

Kucnopon: naboparopHeie u
IPOMBIIIJICHHBIE CIOCOOBI
NOJy4YeHus1, PU3NIECKUE U
XUMHYeckue cporcta. O30H.
[Tpumenenue kucnopoaa u
030HA

30.12.2026

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

48

49

OKcubl U IEPOKCUIBI

Pemenue 3amau Ppa3INIHbIX
THUIIOB

11.01.2027

12.01.2027

https://m.edsoo.ru/4AMRVPMQAI

https://m.edso0.ru/Q8L50HZYY

50

Cepa: Hax0XJI€HHE B IPUPOJIE,
CHOCOOBI MOTYYEeHHUS,
bu3nueckrue 1 XUMHUYECKHE
CBOMCTBA

13.01.2027

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

51

52

53

54

CepoBoaopon, cyiabhuisl

Kucnoponconepsxarrie
COCTMHEHHUS CEpBl.
Oco0eHHOCTH CBOWCTB CEpHOM
KHCJIOTHI

[IpakTuueckas padora Ne 5.
Pemienune sxcriepuMeHTaTbHBIX
3aaa4 o teme "Cepa u eé
coenuHeHus"

A30T: HaXOXJICHHE B IPUPOJIE,
CHOCOOBI OTYyYEeHHUS,

18.01.2027

19.01.2027

20.01.2027

25.01.2027

https://m.edsoo.ru/PMQO9PHT?23

https://m.edso0.ru/8TN3SZ505

https://m.edso00.ru/9S76ZZRFW

https://m.edsoo.ru/IZPKO7C4P



https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P

¢du3nveckre 1 XUMHYECKHE
CBOICTBAa. AMMUAaK, HUTPHUJIbI

55

Kucnoponconepxaniue
COCIMHEHUS a30Ta.
OcobeHHOCTH CBOMCTB a30THOM
KHCJIOTBI

26.01.2027

https://m.edso0.ru/271860BC3

56

57

58

[IpumeHnenue azoTa u ero
coenuHeHn. A30THEBIE
yno0peHust

docdop: HAXOKICHHUE B
IPUPOJIE, CIIOCOOBI TIOTYYCHUS,
bu3nvecKue 1 XUMHUYECKHIE
cBoiictBa. Pochuast u Gochun
Oxkcunsl pocdopa,
dbocdopcoaepkanirie KUCIOTHI.
Comnu dochopHOil KUCTOTHI

27.01.2027

01.02.2027

02.02.2027

https://m.edso00.ru/MO1P034QF

https://m.edso0.ru/PXZ01ZQS0

https://m.eds00.ru/00ZT28DNQ

59

[Tpumenenue pocdopa u ero
coeaunenuii. @ochopHsie
ynoopeHus

03.02.2027

https://m.eds00.ru/99E3JYYTM

60

[IpakTuueckas pabora Ne 6.
Pemenue sxcriepuMeHTaTbHBIX
3amay o Teme "A3ot u docdop
U UX coequHeHus"

08.02.2027

https://m.eds00.ru/97LCBY XY 2

61

Yraepona: HaX0XKIEHUE B
MIPUPOJIE, ATTIOTPOITHBIE
Monupukanuu; Gpusndeckue u
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

09.02.2027

https://m.edso0.ru/IWDS30TDR



https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR

62

Oxkcup yriepona(ll), oxcun
yraepona(lV), yronpHas
KHUCIIOTA U €€ CONMU

10.02.2027

https://m.edso00.ru/6DLNT13TE

63

64

65

66

Pewenue 3ana4d pa3nuyHbIxX
TUIIOB

Kpemuuii: Haxox1eHHE B
MIPUPOJIE, CTIOCOOBI MTOTYUYCHUS,
(bU3HYECKUE M XUMUYICCKHEC
CBOMCTBaA

Oxkcun kpemuus(1V),
KpPEMHHEBAsk KHCIIOTA,
CHIIMKATBI

[IpumeHeHne KpeMHHS U €T0
coequHenuii. CTeko, ero
MOJIy4eHHUE, BUAbI CTEKIIA

15.02.2027

16.02.2027

17.02.2027

22.02.2027

https://m.edsoo.ru/POWKCINJX

https://m.edsoo.ru/R7FY3Y3BW

https://m.edso00.ru/NTQOS329K

https://m.edso0.ru/IXJ00600T

67

Pemenue 3agau pa3nmyHbIX
THUIIOB

24.02.2027

https://m.eds00.ru/S5319XD1S

68

69

Cucremarusanus U 00001eHne
3ganni Mo reMme "Hemerasr"

KonTponbHas pabota mo Teme
"HemeTamas!"

01.03.2027

02.03.2027

https://m.eds00.ru/QCSGMOTFS

https://m.edsoo.ru/\VPSTFCAFI

70

AHanu3 pe3yinbTaToB
KOHTPOJIbHOM paboThI,
KOPPEKIHs OMUO0K

03.03.2027

https://m.edsoo.ru/LAOAONSJ7

71

ITonoxeHnne MeTamioB B
Ilepnonnueckoi cucreme
XUMHNYECKUX IJICMECHTOB.
Oco0eHHOCTH CTPOEHUS

09.03.2027

https://m.edso0.ru/57FR910P1



https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

DIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB

72

73

74

OO6mue ¢puznueckue CBOMCTBa
MerauioB. [Ipumenenne 1
METAaJIJIOB B GBITy U TCXHHUKEC

Cnnasel MetaiioB. Kopposust
METaJIJIOB

Pemenue 3amau pa3INIHbIX
THUIIOB

10.03.2027

15.03.2027

16.03.2027

https://m.edsoo.ru/ICNORBAKW

https://m.edso0.ru/1V3XS7EXT

https://m.edsoo.ru/HCZY575D9

75

DIEKTPOXUMUYCCKUN PSTT

|

HanpspKeHud metawioB. Oomrue
CIOCOOBI MOJTYYECHUS] METAJIJIOB

17.03.2027

https://m.edsoo.ru/SWJLF3YLW

76

77

OO011ast xapakTepuCcTHKa

MeTaiioB |A-Tpynrbl

Ilepronnueckoit cucTeMsl

XUMHYECKHX 3JIEMEHTOB.

Harpuii u kanuii: nony4yenue, 1
du3nueckre 1 XUMHUYECKHE

CBOICTBa, IPUMEHEHHE

IIPOCTBIX BEIIECTB U UX

COCIMHEHUN

OO6mmas xapakTepucTHKa
metasuioB ||A-rpymrsl
[leproauueckoii cucTemsl
XUMHYECKHX DJIEMEHTOB.
Marnuii u KanbIui:
noJjiyueHue, puandeckue u
XUMHYECKHE CBOMCTBA,
IPUMEHEHHE IPOCTHIX BEIIECTB

22.03.2027

23.03.2027

https://m.edsoo.ru/W4VWNSJ5E

https://m.edso00.ru/Q4YBTZ3RY



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY

U UX COCIUHEHUN

78

79

JKEcTKkOoCTh BOIBI U CIIOCOOEI €6
YCTpaHEHHUS

AJIIOMUHUH: TOJTy4YEHHUE,
buznyecKkue 1 XUMHUYECKHe
CBOIICTBa, IPUMEHEHHE

24.03.2027

05.04.2027

https://m.edso00.ru/609WLKNTN

https://m.edsoo0.ru/OZHBSJBQ6

80

AmboTepHbIe CBOCTBA OKCHIA
Y THJIPOKCH/IA ATFOMUHHSA,
THIPOKCOKOMILIEKCHI
ATIOMHUHUS, UX TPUMECHEHHE

06.04.2027

https://m.edsoo.ru/RM2IRHCBM

81

Pemenne 3ana4d pa3nudaHbIX
TUIIOB

07.04.2027

https://m.edso0.ru/ZCTJX7CQ3

82

83

84

85

[TpakTuueckas paborta No 7.
Pemenne skcnepuMeHTaIBHBIX
3a7a4 o reMe "Mertanisl
[JIaBHBIX oArpymnm"

OO01mas xapakTepucTHKa
METAJIJIOB MOOOYHBIX TOATPYIII
(b-rpynn) Ilepuognueckoit
CHUCTEMbI XUMHYECKHUX
3JIEMEHTOB

duznueckre 1 XUMHUUECKHUE
CBOMCTBa Xpoma U €ro
COEIMHEHUH, UX TPUMEHECHHE
Baxueiinme coequHeHUA

MapraHna. HCpMaHTaHaT KaJiys,
€ro OKHUCJIUTEIbHBIC CBOMCTBA

12.04.2027

13.04.2027

14.04.2027

19.04.2027

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFX8X4

86

duszndeckre U XUMAUECKIE

20.04.2027

https://m.edsoo.ru/71YSMIGSD



https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD

CBOMCTBA JKeJIe3a U €ro
coequuenui. [lonyuenue n
MIPUMEHEHHUE CIIJIaBOB XKee3a

87

duznueckre 1 XUMUYECKUE
CBOMCTBA MEJU U €€
COCIMHEHUH, UX TPUMEHEHUE

21.04.2027

https://m.edso00.ru/GET2L9K3X

88

89

90

duszndyeckre U XUMHUYECKIE
CBOMCTBA ITMHKA U €r0
COEIMHEHU M, UX IPUMEHEHHE.
I'mapokcoKOMIIEKCHI IUHKA

[TpakTuueckas paborta No 8.
Pemenue skciepuMeHTalIbHBIX
3aza4 1o teme "Mertaibl
00OYHBIX OArpymn"

Pemenune 3amau Ppa3INYHBIX
THUIIOB

26.04.2027

27.04.2027

28.04.2027

https://m.edso0.ru/O4C50QKBEJ]

https://m.edsoo.ru/BAJAYWS82G

https://m.edsoo.ru/EI77EUHQZ

91

O00011eHNEe U CUCTEMATU3 AL
M3YYEHHOTO MaTepuaa o TeMe
"MeTamisr"

04.05.2027

https://m.edsoo.ru/NHKRDJUTS

92

93

94

KonTposabHas pabora o teme
"Metamis"

AHanu3 pe3yiabTaToB
KOHTPOJIBHON paboTHI,
KOPPEKIIHS OIMO0K

Poinb xumuu B o0OecrieueHHN
YCTOI‘/’ILII/IBOF 0 Pa3BUTHUA
yenoBedecTBa. [lonsaTue o
HAayYYHBIX MCTOAaxX

05.05.2027

11.05.2027

12.05.2027

https://m.edso0.ru/4262V30B1

https://m.edso00.ru/KGZ0DOKTT

https://m.edso00.ru/SST5RWKS8



https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8

HCCICa0BaHus BCIICCTB

95

Hay4nble mpuHIUIIET
OpraHHM3alul XUMUYECKOTO
IPOM3BOJICTBA.
[IpombinieHHBIE CITOCOOBI
MOJTYYEHHS BAKHEUIIINX
BEILIECTB

17.05.2027

https://m.edsoo.ru/\V4Y20W8UR

96

97

98

XUMHUYECKOE 3arpsi3HEHUE
OKpY>KalOIEH Cpelibl U €ro
MOCJIEICTBUS

XuUMUS U 3J0pOBbE YEJIOBEKA.
JlekapcTBeHHBIE CpelICTBA
Xumus numu. Pons xumnu B

00€eCIIeYEHNH TTUILEBON
0€30I1aCHOCTH

18.05.2027

19.05.2027

21.05.2027

https://m.edsoo.ru/HFYWAQ1VW

https://m.edso0.ru/992MUF415

https://m.edsoo.ru/BTM3AEKNW

99

KocMmernueckue u
nap@roMepHbIe CpeICTBA.
briToBas xumusa

23.05.2027

https://m.edso0.ru/0V85PPBKW

100

101

102

XHUMHS B CTPOUTEIIBCTBE.
Baxneiimme cTpouTeNbHbIE U

KOHCTPYKIIMOHHBIC MaTCPUAJIbL

XHMHUS B CEIIBCKOM XO3SHCTBE.

OpFaHI/I‘{eCKI/IC U MUHCPAJIbHLIC

yaoOpeHust

Cucremarusanus U 00001eHue

3HAHUH 110 TEME

24.05.2027

25.05.2027

26.05.2027

https://m.edsoo.ru/5FX2N2T3J

https://m.edsoo.ru/YY395R0QAJ

https://m.edsoo0.ru/IGMSCP0OK9

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME

102



https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




ITPOBEPAEMBIE HA EI'D IO XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

1

11

1.2

1.3

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro 001Iero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIKOYacCT:

OCHOBOIIOJIAraloNIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
3NIEKTPOHHAsS 000JI0YKa aToMa, S-, p-, 0-3IIeKTPOHHBIE OPOHUTAIIN ATOMOB,
OCHOBHOE€ M BO30YXKAEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BaJIEHTHOCTb, JIEKTPOOTPULIATENILHOCTb, CTEIEHb OKHCIICHMS,
XUMHYECKas CBA3b (O- U T-CBSI3b, KpaTHbIE CBA3M), THOpUAM3ALUSA
aTOMHBIX oOpOuTajneil, KpUCTaJUIMUecKas pelmeéTKa, MOJlb, MOJSpHas
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHIEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAUIOTUAPATHI, YIIIEPOIHBIH
ckeseT, (YHKUMOHANbHAs TpyNNa, pajuKal, U30Mepbl, CTPYKTypHas
dopmyrna, umzomepus  (CTpyKTypHas, TreoMmMeTpudeckas  (mmc-,
TPaHCU30MEPHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHUCJIOPOA- M a30TCOJEepKallie COEJUHEHUs, OMOJOIMYeCKH aKTHUBHBIE
BellecTBa (yriaeBo/ibl, JKUPBI, OEITKH), MOHOMED, TIOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peakiuil (OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE, 3K30- U
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTtuMble U HEOOpaTUMBbIE), PACTBOP, SJIEKTPOIMUTHI, HEITEKTPOJIUTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHYECKOW peakluw,

XHUMHUYCCKOC paBHOBeCI/Ie)

TEOPHUM M 3aKOHBI (TEOpHUsS XUMHUYECKOTO CTPOEHHUS OPraHUYEeCKUX
BemectB A.M. BytnepoBa, Teopus 3JIEKTPOJUTHUYECKON TUCCOLMALINY,
[lepuoanueckuii 3akon .M. MenneneeBa, 3aKk0OH COXpaHEHUS Macchl),
3aKOHOMCPHOCTH, CHUMBOJIMUECKHI S3BIK XUMHHU, MHPOBO33PCHUYCCKUE
3HAHHUS, JIEKAIIUE B OCHOBE IMOHMMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBICHHUH, COBPEMEHHBIE MPEACTABIEHUS O CTPOCHHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAIMOJIEKYJISIPHOM YPOBHSIX
MIpEACTaBICHUS 0 MEXaHU3Max XUMHYECKHUX peakuumii,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux

MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX
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1.5

(akToNOrMUecKue CBEICHHUS O CBOMCTBAaX, COCTaBe, IMOIYYCHUH H
0€30MacHOM  HUCIOJIb30BAaHWM  BAXKHEUIIMX  HEOPraHUYECKHX |
OPraHWYECKUX BEIIECTB B OBITY W TNPAKTHYECKOH JEATEIbHOCTH

YECJI0BCKa

o0Iye HaydHbIC NMPUHIUIBI XMMHUYECKOTO MPOU3BOJCTBA (Ha IpUMepe
MPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISITh:

2.1

XapaKTCPHBIC IIPpU3HAKA u B3aMOCBA3b HU3YUCHHBIX HOHSITI/II>'I,
NPUMCHATE COOTBCTCTBYIOIIMC IIOHATHA IIPpH OIMMCAHUKW CTPOCHUA U

CBOMCTB HCOPIraHMYCCKUX U OPraHNYCCKHUX BCIUICCTB U UX npeBpameHHﬁ

2.2

3.1

B3aHMOCBS3b XHMUYCCKHUX 3HAHUN C MOHATHSIMH H npeacTaBJICHUAMUA
APpyrux mnpeamMeToB IAJist 0oJsiee OCO3HAHHOIO MOHHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOT'O €AUHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUA UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUuXx U

HCOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

XUMUYECKYI0 CHUMBOJMKY JUIS COCTaBICHHMS (OPMYJI HEOPraHUYECKHUX
BEIIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
U CKEJETHBIX) (POPMYJI OpraHUUECKUX BEIIECTB

CpopMUpOBaHHOCTH YMEHHUS KIACCU(DUIIMPOBATD:

HEOpraHWYeCKHe BEIIEeCTBA, CAMOCTOATENIbHO BHIOMpATh OCHOBAaHUS U
KPHUTEPHU JUTS KITACCU(PUKAIIMN N3y4aeMbIX XUMHYIECKIX 00BEKTOB

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

4.3

M0 Pa3IUYHBIM TPU3HAKaM (YUCITYy U COCTaBY PEArupyrOIIMX BEIIECTB,
TErIOBOMY  3(PEKTy peaki, W3MEHEHHIO CTENeHEeW OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y49aCTUro KaTanﬂsaTopa)

ChopmupoBaHHOCTE YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nepuonoB Ileprnonnueckont cucremsr J[.U.
MenpeneeBa U UX BaJECHTHBIE BO3MOXHOCTH, UCIIOJIb3YSl MTOHATHS S-, p-,

d-3ﬂeKTp0HHBIe Op6I/ITaJ'II/I, OHCPICTHUYCCKUC YPOBHU

ChopmupoBaHHOCTE yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS

CBOWCTB XMMHYECKHX AJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO




7.1

Iepuoaam U rpynmnam
ChopMUpOBaHHOCTb YMEHHUSI COCTABIIATh YPABHEHUS XUMHUYECKUX
peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:
OKHUCJINTEIbHO-BOCCTAHOBUTEJIBHBIX PEAKLUN [TOCPEICTBOM COCTABJICHHUS

AJEKTPOHHOIO OajlaHca 3TUX peakLuit

7.2

YPaBHEHUsl pPEaKLUMH pas3JIMYHBIX THIIOB; IIOJHBIE M COKpAIEHHBIE
YPaBHEHUS peakluii HOHHOTO OOMEHA, YUUTBIBAsl YCIOBHUS, TP KOTOPBIX

OTHU p€aKIWHU UAYT JO0 KOHIIA

7.3

peaKuuii THUAPONIN3a, PEaKIUi KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMIIJICKCOB IIMHKA U aJ'IIOMI/IHI/IH)

8.1

CdopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

Ha KOHKDETHBIX IIpUMEpPAax XapakTep 3aBUCHUMOCTH PEaKLMOHHON
CIOCOOHOCTH OPraHMYeCKUX COCIUHEHWH OT KpPaTHOCTM U TUIA
KOBAJICHTHOM CBSI3M (OG- U M-CBS3H), B3aUMHOTO BJIMSIHUS aTOMOB U IPYIIIT
aTOMOB B MOJICKYJIaX, a TAKXKE OT 0COOEHHOCTEH peaan3aluyl pa3IndHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKI_[I/Iﬁ

8.2

10

10.1

XApaKTCPHBIC XHUMHUUYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYHOIIUMU

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

ChopMupoBaHHOCTb YMEHHUS XapaKTepu30BaTh COCTaB M BaKHEHIIME
CBOMCTBA BEUICCTB, IPUHAUICKAIUX K ONPEACICHHBIM KiaccaM H
rpynmnaM coeIMHEHUN (IIPOCThIe BEIIECTBA, OKCUJIbI, THIPOKCHIBI, CONH;
YTJIE€BOAOPObI, POCThIE 3(PUPHI, CIUPTHI, (PEHOIIBI, aJTbAETUbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOKHBIE S(UPBI, XKHUPBI, YIJIEBOJbI, AMUHBI,

AMUHOKHCIIOTHI, OETTKH)

C(l)OpMI/IpOBaHHOCTI) YMCHHA HPOBOJUTH pvaéTBI o XHMHUYCCKUM
(I)OpMy.]'IaM U YpPAaBHCHHAM XHMHUUYCCKHX peaKI_lI/Iﬁ C HCIHOJIb30BAHHUCM

(bU3MYECKUX BEJIUYMH:
Macchl (00bEMa, KOJIMYECTBA BEIMIECTBA) MPOIYKTA PEAKIINH, €CIIH OJIHO
W3 UCXOJHBIX BEMIECTB JIAaHO B BUJIE PACTBOpA C ONPEETEHHON MaCCOBOM

JoJIeH pacTBOPEHHOTO BEIIECTBA MM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00BEMHOM JI0JIH, BBIX0J1a MPOJYKTA PEAKLIUU

10.3
10.4
10.5

11

TEIIOBOTO 3P deKTa peakuuit
00BEMHBIX OTHOIIIEHHI ra30B
10 HaXOKJCHUIO XUMUYECKOH (POpMyIIBI BeliecTBa

Bnanenue cucteMod 3HaHMM O METOJAX HAYYHOT'O MO3HAHUS SBJICHUU

IpUPOAbI, UCITIOJB3YEMBIX B €CTCCTBCHHBIX HAYKAX U YMCHHUEC IIPUMCHATH




OTU 3HaHHUA TMPU SKCICPUMCHTAJIBHOM MCCICAOBAHUN BCHICCTB U IJIA
OOBACHEHUS XHUMHYECKUX SIBJIGHI/IPJI, HUMCIOIUX MCCTO B IIPUPOIC,

HpaKTHHCCKOﬁ JCATCIIBHOCTHU YCJIOBEKA U B HOBCCI[HCBHOﬁ KHU3HU

12

13

14

15

ChopMupoBaHHOCT yMEHHUsI TPUMEHATH (MCIOJIB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEIIECTB JUIsI SKCIEPUMEHTAIBHON NPOBEPKHU
TUIIOTE3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHYECKHUX
peakiuuMii W MPOrHO3MPOBAHMS BO3MOXKHOCTEM HMX OCYLIECTBIICHUS,
CUCTEMHBIC XUMHUYECKUE 3HAHWS Ui OOBSICHEHUS W IPOTHO3UPOBAHUS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOAY; s MPUHATHA

IPaMOTHBIX pPEIIEHUH MPOOIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

ChopMupoBaHHOCTb YMEHHUS IUIAHUPOBATH M IMPOBOJUTH XUMHUYECKHM
OKCIICPUMCHT (HOHy‘IGHI/IC U HU3YUYCHHUC CBOMCTB HCOPraHN4YCCKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIC pEAKLIUU  YTICBOAOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCOJCPIKAIIUX OPraHMYECKUX BEIIECTB,
pelIeHne  SKCHepUMEHTAJIbHBIX  3a7ad [0  PACHO3HABaHHUIO
HEOPTaHWYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
OesomacHoro  oOpamieHHs C  BewlecTBaMM U JabOpaTOpHBIM
obopynoBanueM; (HOpMyIHPOBaTh LEIH HCCIIEIOBAHUS; TIPEICTABIATh B
pa3nmuuHOl (opMe pe3ylbTaThl OIKCHEPHUMEHTa, aHAaJIM3HPOBATh U

OIICHUBATHb UX NOCTOBECPHOCTDH

CchopMHpPOBaHHOCTh YMEHHSI OCYIIECTBIISAThH LIEJIEHANPABICHHBIH MOMCK
XUMHUYECKON MH(POPMALIUY B Pa3INYHBIX HCTOYHHUKAX (HaydHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MaccoBOM nHpopManuu, ceTh aTepHeT n
Jpyrue), KpUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(opManuio,
nepepabaThiBaTh €€ W MCIOJIb30BaTh B COOTBETCTBUHU C IOCTaBJIEHHOMN

y4eOHOM 3amaueit

CdopmMupoBaHHOCTh ~yMEHHSI  MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBATh MH(OPMAIMIO C TIO3UIMM HSKOJOTUYECKOW OE€30MacHOCTH
MOCTI/ICTBUI OBITOBOM W TMPOU3BOJICTBEHHON JESITEIHHOCTH YEIOBEKa,
CBSI3aHHOW C TiepepalOTKON BemecTB; CHOPMHUPOBAHHOCTH yMEHUI
OCO3HAaBAaTh  OMACHOCTh  BO3JICHCTBUSI HA  JKUBBIE  OpraHU3MBI
OmpeAeNEHHBIX BEIIECTB, IMOHUMAs CMBICI TIIOKa3aTelsl MpeaesbHOM
JOMyCTUMOW ~ KOHIIEHTpAallUd, W TOACHATH Ha TMpUMeEpax CIOCOObI
YMEHBILIEHUS U MPEJOTBPAIICHNUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHD 9JIEMEHTOB COAEPXAHMUSA, IIPOBEPAEMbIX HA EI'D 110

XM
Kon IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 Teopernueckne OCHOBBI XUMHUH
Crpoenue BemectBa. CoBpeMeHHas MOJENb CTpOEHUs aToMa. Pacrnpenenenue
JNIEKTPOHOB 10 JHEPreTHYECKUM YpoBHsAM. Kiaccupukanus XUMHYECKHX
11 aneMeHTOB. OCOOEHHOCTH CTPOEHHSI SHEPIeTHUCCKUX YPOBHEH aTOMOB (S-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs
KoH(uUryparus aroma. BareHTHbIE 2JIEKTPOHBI
[lepuonnueckas cucremMa xumuyeckux dnemeHtoB M. Menzeneesa.
Ousnyeckuit cmpica [lepuoanmdeckoro 3akona J[.M. MenneneeBa. [IpuunHbl u
1.2 3aKOHOMEPHOCTH HM3MEHEHHUsSI CBOMCTB 3JIEMEHTOB W HX COCJUHEHUH IO
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX
BEILIECTB, BOJOPOAHBIX COCTUHEHM, BBICIIUX OKCUAOB U THIPOKCHUIOB
1.3 BanentHocTh. DnekTpooTpunaTeabHOCTh. CTENEHb OKUCIECHUS
Buner xumuueckoi cBsa3M (KOBaJeHTHAsI, HOHHAsI, METaJLTNYecKasi, BOJOPOIHAs)
14 1 MexaHu3MbI e€ 00pa3zoBaHus. MeXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
' MOJIEKYJIIPHOTO W HEMOJIEKYJAPHOTO CTpOEHMS. THIbl KpHUCTAUIMYECKUX
pemérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKI
15 Xumunyeckas — peakuus.  Knaccuduxamuss — XMMHMUYECKHMX — peaklMil B
' HEOPraHUYECKOW W OPraHUYECKON XMMHUH. 3aKOH COXPAHEHHS MacChl BEIIECTB
1.6 CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB
1.7 TennoBsie A3 dekTh XUMUYECKUX peakiuii. TepMoXuMuiecKkre ypaBHEHHUs
18 OO6patumbie peakiuu. XuMHU4Yeckoe paBHoBecue. DakTopbl, BIUAIOMME Ha
' COCTOSIHHE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense
DnexTponutuueckas auccoruanus. CunbHble U cinadbie dmekTponuthl. Cpena
1.9 BOJHBIX PACTBOPOB BEIIECTB: KHCIas, HEUTpalibHas, mienoyHas. CTeneHb
JTucconranuu. Peakiu HOHHOTO 0OMeHa
110 I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
' pactBopa
CriocoOsI BeIpaKe€HHUsI KOHIIEHTPALIMK PACTBOPOB: MacCOBasi A0JS pPaCTBOPEHHOTO
111 BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhlllieHHble ¢ HEHACHIIIEHHbBIE
pacTBOPBI, PACTBOPUMOCTh. Kpuctammoruaparsl
112 OKuCINTENIbHO-BOCCTAHOBUTENBbHBIE peakluu. [loBeneHne BemecTs B cpeaax ¢

pa3HbIM 3HaueHueM PH. MeTobl AeKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMHUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COSAUHEHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

Wnentudukanus Heopranndeckux coenrHeHuil. KauecTBeHHble peakiuu Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHEBIE IIOJIOKCHU A TCOpHUU XUMHUYECKOT'O CTPOCHUA OpraHu4YCCKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKeJIeT OpraHUu4YeCKOW MOJIEKYJIbI.
KpaTHOCTh XMMHYECKOH CBSI3M. S- M P-CBs3H. SP3-, SP2-, SP-rUOpUAM3ALUU
opOuTasneii aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTauuOHHbIE  3PPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COENUWHEHUHN (cucTemMarudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIM MEXaHWU3MbI pCaKkIuu. Ilonsatue o

Hykieoduse u snexrpoduie. [Ipauio MapkoBaukosa. [Ipasuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAJIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKUE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMbInieHHbIe ¥ Ta0OpPAaTOPHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AnkanveHsl. XHMMHUUYECKHE CBOMCTBA QIKAJUEHOB: PEaKUUU TMPUCOCAUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojumepusauuu. [lomyuenue




3.8

3.9

3.10

3.11

aJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEaKLUU NMPUCOEIUHEHUs (raJOreHUpOBaHUE,
THJIPUPOBAHUE, THIPATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU U1 CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHa

Apenbl. XuUMHYECKHE CBOWCTBa O€H30Jla: peaKkUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3ona.
Oco0eHHOCTH XMMHMYECKUX CBOMCTB crupona. llomumepusauust cTuposna.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS  HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  IOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoMcTBa (eHosa (peakuuu C HaTpueM, T'HAPOKCHIIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYeCKHEe CBOMCTBA NpCACIIBHBIX AJIbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE PEAKIMM HAa KapOOHWUJIBHYIO TpyHny (peakuus «cepedOpsHOro
3epKanay, B3auMoencTaue ¢ ruapokcuaom meau (11). IMomyuenue npenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalys ameTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOWCTB MypaBbUHON KHUCIIOTHI.
[lonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, AIbJAETUA0OB. BpIcIiue mpeneibHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CIOXHBIX 3QUPOB B
MUIIeBOW M TNapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(QUpbI
IJIMIEpUHa U BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJXYYEeHHsI COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbLna Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIHH C Yy4YyaCTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHUE B KU3HEIAEATCIBHOCTH Opranusma. Jlucaxapuasl: caxapos3a, MajabTO3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuael: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJIEKYJT
Kpaxmajla, IJIMKOTreHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmala M
LEJUII0N03bl. XMMHMYECKHE CBOMCTBA Kpaxmaja: THApPOJIN3, KadeCTBEHHAs
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB nemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OpPraHM4e€CKHUE OCHOBAHUA: PEAKLUUU C BOJOH, KHUCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak MPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. [lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMMHOKHUCIOTHI Kak aM(oTepHble OpraHUYecKHe
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypalls, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJUMEPOB. 3aBUCUMOCTH CBOWCTB IOJMMEPOB OT
cTpoeHHus: MouyieKyd. OCHOBHBIE CIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alMi U TMOoJUKOHAeHcanun. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux coeAMHEHUH. Perenne skcrnepuMeHTaTbHbIX

3aa4 Ha paClio3HaBaHHUEC OPraHUYCCKHUX BEIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmusi B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

4.3

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SICTBO. XUMHSI B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOTHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XUMUA U IKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOIIeH Cpeabl W €ro
nocnenctBus. Oxpana ruapocdepsl, MOYBbI, aTMocdepsl, GIopsl U (GayHBl OT
XUMHYECKOro 3arpsisHeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTCpHaTI/IBHBIC HCTOYHHKH SHCPIruu

OGH_II/IG NPpCACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XHUMHUYCCKHUX




BEILIECTB (HA MpUMEpPE MPOU3BOJICTBA aMMMAaKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  metauryprus.  CTEKJI0 W CWIMKaTHas  MPOMBIIUICHHOCTb.

[Ipombinennass  opranudeckas  xumus.  Cppb€ A OpraHu4ecKoin

MIPOMBILLIIIEHHOCTH
5 Tunel pacy€THBIX 3a/1a4
51 Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MACCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECCTB
5.2 Pacuérsl TeruioBoro adexra peaknun
5.3 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MIPU XUMHUYECKHX PEAKLIUAX
5.4 Pacuérst macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CITH
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoif uim 00bEMHOM JJOJIM BBIXOJIA TIPOYKTA PEAKIIUN OT
' TEOPETUYECKU BO3ZMOKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTA PEAKIIUH, €CITH
5.6 | omHO U3 BelECTB JaHO B BUJE PACTBOPA C ONPENEIEHHOM MacCOBOM Hoeit
pPacTBOPEHHOTO BEIIECTBA
5.7 Pacuétel ¢ ucnonab30BaHNEM MOHITHI «MaccoBas I0JIs1», «MOJSIpHas
' KOHLICHTPALIUS», KPACTBOPUMOCTb
Haxoxaenne MonekyasipHoi (hopMysbl OpraHu4ecKoro BEeLIecTBa Mo ero
5.8  MIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIHIX B €0 COCTaB, HJIH TI0

MIPOYKTaM CTOPaHUS




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






