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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMma 1mo XMMHH Ha ypOBHE CpeqHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpazoBanms(POIl COO), npencraBiaeHHbIX B DeaepanibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu mnpenonaBaHus
yuebHoro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaM3yIoNMX OCHOBHbIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl Bocniutanus B Poccuiickoit ®enepanun Ha nepuon n0 2025 roma» (Pacnopspkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINIyOJNEHHOrO H3y4yeHHUS 3aHMMAET Ba)XHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanHusi ywammuxcs 10-11 kimaccoB. W3yuyenuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEpEeHIUPOBAHHOTO, NPO(UIBLHOTO OO0Yy4YEeHHs, MpPU3BaHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOUMYIO Ul aJaNnTaldd MX K ObICTPO MEHSIOLIUMMCS YCIOBUSM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OOydeHHus B OpraHu3anusx mpodeccuoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISCTCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B mporpaMMe no XuMuM Ha3Hau€HUE IpeAMETa «XUMHUS» IMOJIydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COAepkKaHUs, pe3yIbTaTOB 00yYeHUs U TPeOOBaHUHN K YPOBHIO
HOJArOTOBKHM BBIMTYCKHUKOB. CBHUIETENHCTBOM TOMY SIBISIIOTCS CIEAYIOIIME BBINOIHIEMBIE
MIPOrPaMMOM 110 XUMHUHU (YHKITUH:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoi obecreynBaeT MOJydeHHe
IIPEJICTaBICHUS O LESAX, COJEp)KaHUHU, oOliel cTpaTternu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOyYaIOUIMXCA CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOopass  MpeaycMaTpuBaeT  OIpejesieHUE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KA4yEeCTBEHHBIX €ro XapaKTepUCTHUK; IMOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JIOCTIDKEHUH OoO0ydyaroIuxcs B paMKax HMTOrOBOM arrectauuu B (oOpMe eIUHOro
roCy/1apCTBEHHOIO YK3aMEHA 10 XUMUHU.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABIIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHue, 00s3aTeIbHOe I U3YUEeHUs
B paMKax OTAEIbHBIX  Npoduiei, nperycMaTpuBaeT  paclpeieieHue U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pachpe/esieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3YYEeHUS
OTJICTBHBIX TEM;

e [peAsiaraeT MPUMEPHYIO IMOCIEAOBATEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKU TIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejlell W 3a7ad M3ydyeHUs IMpeaMeTa Ha
yIIIyONEéHHOM YpPOBHE C y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTEPUCTUKHU IMJIAHUPYEMBIX Pe3ylIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEMETHBIX, TPEIMETHBIX), & TAK)KE C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-IIO3HABATENbHBIX JEHCTBUI OOyYarolerocs IO OCBOEHHUIO COJCpKAHUA
npeaMera.

I[To BceM Ha3BaHHBIM MO3MLMSAM B IPOrpaMMe [0 XUMHUU IMPEIyCMOTpPEHa
IIPEEMCTBEHHOCTh C OOy4YE€HHEM XHMHUHM Ha YpPOBHE OCHOBHOro o0Imero oOpa3oBaHus. 3a
npefenaMy  YCTaHOBJIEHHOM MporpaMMod IO XHUMHUM  00s3aTelbHOW  (MHBapUaHTHOM)
COCTaBJISIIONICH cofep)kaHusl yueOHOro nmpeamera «XUMHUs» ocTaércs BO3MOXKHOCTh BBIOOPA €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B coorBerctBUM ¢ koHuentyajdbHbIMH TONOkeHUsAsMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cuctemMe Au(GepeHIIMPOBAHHOTO 00yUeHUs Ha
YPOBHE CpeIHEro o0mIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJIEHHOTO M3yYeHHS HaIpaBJICH
Ha pealM3alMi0 IPEEeMCTBEHHOCTHM C TMOCIEAYIOIIMM 3TaloM IOJIyYeHHs XMMHUYECKOIro
o0pa3oBaHUsl B paMKaX H3Y4EHHUS CHELHAIbHbIX €CTECTBEHHO-HAyYHBbIX M XHUMHUYECKUX
JUCLIUIUIMH B By3aX U OpraHU3alusaX CpeaHero npodeccuoHaibHOro ooOpasosanus. B 31oil cs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yriIyOjieHHue TEOpETHUYECKOW M IPaKTUYECKOW MOJArOTOBKM OOYYarolUXCs, BbIOpABIIMX
onpenenéHHbId Mpodmwib 00yueHHs, B TOM YUCIIE ¢ NePCHEKTHUBON MOCIEIYIOLIEro MOIy4eHUs
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro odpasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeIbHONW IPOrpaMMbl CpeHEro oOLIero oOpa3oBaHUs M3yYEHHE HpPEAMETa «XUMHS»
OPUEHTHPOBAHO TaKXKe Ha peIIeHUE 3a/1a4 BOCIIUTAHUS U COLIMATIBHOIO Pa3BUTHUS 00yJaroIuXcs,
Ha (OPMHUPOBAHKE y HUX OOIIEUHTENIEKTYaJIbHbIX YMEHUI, YMEHUN paliiOHaIN3a1H Y4eOHOTro
Tpyla W  OO0OOMEHHBIX CIMOCOOOB  JICSATEIBHOCTH, WMEIOIIUX  MEXIUCIUILUIMHAPHBIH,
HaJIIPEeIMETHBIN XapakTep.

CocTaBisiomuMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayOnénnbsle Kypebl — «Opranuueckas xumusi» u «OOmas U HeopraHumdeckas xumus». [lpu
OTpe/IeNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOW OpraHM3alMd COAEpPX aHHUS 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI nojioxeHuss @PI'OC COO o pazanuusx 6a30BOro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOBy copepxxkanusi KypcoB «Opranudeckass xumus» U «OOmmas u HeopraHudeckas
XUMUS» COCTABJIIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4€HHUsS INpEeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOINEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpmMii  00BEM
(dakToIorHUecKOro Marepuaia. Tak, Ha yriyOoJ€HHOM ypOBHE M3y4deHHUS TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DOJEMEHTaX U
CBOWCTBaX UX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHHs NMpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX NMPOTEKaHMs PEaKIMi, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JIEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBACHIETCS C
TOYKU 3pEHHs] PHEPreTHYECKHX HM3MEHEHHH mpu e€ o0pa3oBaHMM M pa3pyIICHUH, a TAKKE C
TOYKM 3pEHUs MeXaHu3MoB €€ oOpa3oBaHus. l3yueHue THUIIOB peakuui JOMOJHSETCA
(opMHpOBaHUEM NPEACTABICHUN 00 NIEKTPOXUMUYECKHUX MPOIECCaX U NEKTPOIN3E PACIUIaBOB
U pacTBOPOB BeELIECTB. B Kypce OpraHMYeckod XHMMHMM IIPU PACCMOTPEHUU PEAKLUOHHOU
CIOCOOHOCTH COCMHEHUH ylenseTcss oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX dddekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEAKIIMH.



Oco0oe 3HaueHUEe MMEET TO, YTO Ha COJEp’KaHUE KYpPCOB XMMHHU YIIIyOIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYpy M
XapaxkTep JOMOJIHEHUM K OOIIell cucTeMe MpeIMETHBIX 3HAaHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHMHUKO-(hHU3MUecKOoro
npoduist 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 XUMHUH M B (DU3HKE: aTOMHO-MOJICKYJISIpHASI TEOPHS
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 *xe Bpems B coiepyKaHUM IpeaMeTa sl KIIACCOB XMMHKO-OHOIOTUYECKOTO TPOHIIs
OoJBIIMI yACTBHBIA Bec OyIeT UMETh OpraHWYecKas XUMUsSA. B 3TOM ciiydae TpenocTaBIseTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHU3aluu KJIEeTKU Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOAST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMITOHEHTBI, KaK JIMMHJIbI, O€JNKH, YTJIEBOJIbI, HYKJIECHHOBbIE KUCIOTHI U apyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILLECTB
CIIy’KaT OCHOBOH JIJIsl U3Y4EHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUS, MUIIEBAPEHUS.

B mnnane ¢opmupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIIEHAayYHBIX
METO/IOB TIO3HAHUS U OTbITA MPAKTUUECKOT0 MPUMEHEHUSI HAYUHBIX 3HAHUW U3y4YeHUE MpeaMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO HA MEXKIPEIMETHBIX CBS3SIX C Y4eOHBIMU
peAMETaMH.

[Tpu uzyyennn ydyeOHOTO mpeamera «XHUMHs» Ha YIIIYyOIEHHOM YpPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amaueit
NEPBOCTENEHHOW 3HAYMMOCTH SIBisieTcd (OPMHUPOBAHME OCHOB HAyKM XHMHHM Kak 00J1acTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, NPAKTUYECKON JIE€ATEIbHOCTH YEJIOBE€KA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyNIbTyphl. PerieHue 3Toil 3amaun Ha yriayOJIE€HHOM YpOBHE M3y4YeHUS
npeaMeTa npernoaraeT peaan3aluio Takux 1enei, Kak:

e (QopmupoBaHUE MPEICTABICHUN: O MaTEepUaIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e Beayleil poiau B 00ecreYeHNH YCTOMUMBOIO Pa3BUTHUS YEIOBEYECTBA: B PEIICHUU
npo0jeM HSKOJIOTHYECKOM, SHepreTM4eckoil M MUILEeBOH 0e30MacHOCTH, B Pa3BUTUHU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHUKOB DSHEpPrUHU, B
obecrieyeHnn paloHaIbHOrO MPUPOIOTIOIB30BaHUS, B hopmupoBaHUN
MHUPOBO33PEHUS U 00IIEH KyJIbTypbl YEJIOBEKA, a TaKkKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMBl 3HAHMH, JISKAIIMX B OCHOBE XHUMHUYECKON COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TMOHSATHHA, 3aKOHOB H
TEOpPUIl XMMHUM, COBPEMEHHBIX MPEACTABICHUI O CTPOCHHUM BEIIECTBA HAa Pa3HbBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYIJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XHUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMaX, 00 00X
Hay4YHbIX MPUHIUIAX XUMUYECKOTO ITPOU3BOJICTBA;

e (opMupoBaHHe Yy OOY4YaIOUIMXCS OCO3HAHHOTO ITOHMMAaHHUS BOCTPeOOBAHHOCTHU
CUCTEMHBIX XHMHUYECKUX 3HaHUM Ui OOBSCHEHHUS KIIOYEBBIX HAECH U mpoliem
COBPEMEHHOM XWMHUU, AN OOBSCHEHUS U MPOTHO3HPOBAHUS SBJICHHM, HWMEIOIIUX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpOoOJieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKU C I[O3ULHUH 3KOJIOTMYECKOU



0€30MacHOCTH TOCJIEICTBUI OBITOBOM M MPOU3BOACTBEHHOU JCATEIHHOCTH YEJIOBEKA,
CBSI3aHHOM C XUMHYECKHM IPOU3BOJICTBOM, MCIOJIb30BAaHUEM U IepepaboTKoM
BCIICCTB;

yrayOleHne TpPeACTaBICHUN O HAy4YHBIX METOJaX IIO3HaHWS, HEOOXOIUMBIX s
MpUOOpETEHUST YMEHUN OPHUEHTHPOBATHCSI B MUPE BEUIECTB U OOBSICHEHUS XUMUYECKHUX
SBJICHUM, HWMEIOIIMX MECTO B TMPUPOAE, B TMPAKTUYECKOU JEATEIBHOCTH U
MMOBCETHECBHOM KU3HU.

B muane peanuzanuu  NEepBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BHBAOLIIMX (YHKUIUH
LEJIOCTHONW CUCTEMBI CpeJHEero oOiiero oOpa3oBaHUsl MPU U3YYEHUU IpeaMmeTa «XUMHUsS» Ha
yriay0iIE€HHOM YpOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKUE LIeNU U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXIEHHOCTH B I03HABAEMOCTHM SIBICHUH HPUPOJBI, YBAXKEHHUS K
npoleccy TBOpYECTBa B 00JACTH TEOPETUYECKMX M NPHUKIATHBIX MCCIEJOBAaHUN B
XUMHHU, (POPMHUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHUBALMM K OOYYEHHIO M IO3HAHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS 00I[€UEIOBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
criocoOHocTe o0yyaromuxcs, (POPMUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLIEHUS K
caMOOOpa30BaHUI0 U HENPEpPhIBHOMY O00pa30BaHMI0 Kak YCJIOBUIO YCIELIHOMN
MpoECCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 3/I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dopMHpoBaHHE YMEHMH M HaBBIKOB pPa3yMHOI'O NPUPOAONOJIb30BAHUS, Ppa3BUTHE
HKOJIOTMYECKON  KYJIbTypbl, NpPUOOpPETEeHHE  ONbITa  OOIIECTBEHHO-TIONE3HOU
DKOJIOTHUYECKOM 1E€ATENBHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /I M3y4eHUS XUMHUH Ha YriyOJIeHHOM 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

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHUYECKHUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIEpoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHHUS.
BanenTHple BO3MOXKHOCTH atoma yriepoaa. XUMUYecKasl CBSI3b B OPraHUYECKUX COCAUHEHMSIX.
Tumbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3mbl 00pa3oBaHUsI KOBAJICHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKLENTOPHBIN). THUIIBI MepeKpbIBaHUsA aTOMHBIX OpOUTAJIeH, G- U
n-cBA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
oprannveckux Beniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTABICHUsS] O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHHUSI OPraHUYECKUX COEIMHEHUM.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIUYHBIX BHUIOB:
pa3BépHyTas, COKpall€HHas, cKenerHas. M3omepus. Buabl wu3zomepuu: CTpyKTypHasd,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylnax OpPraHWYECKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBienue o ki1accupuKauy opranndeckux BemecTs. [loHsaTre o GyHKIMOHATBLHON
rpynne. I'omonorus. ['omonoruueckue psanel. Cuctemarnueckas HOMEHKIJIATypa OpraHH4eCKHX
coequnenunii (IUPAC) u TpuBnaibHbie Ha3BaHHSI OTJEIBHBIX MPEICTABUTEICH.

OcobenHoctn W Kjmaccu(uKanus  OpraHMYeckux  peakuumi.  OKHCIUTENBHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHHU.

OKCrepUMEHTaJIbHBIE METOJIbl M3YYEeHMsI BEUIECTB U MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYMPOBaHHUE MOJEIIEN MOJIEKYJI OPraHMYECKHUX BEIIECTB.

Yraesogopoabl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmias ¢popMysa, HOMEHKIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYN aNKaHOB, SP>-THOPUIM3AINS ATOMHBIX
opburaneit yriepoja, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XYMHYeCKHEe CBOWCTBA aJKAHOB: PEaKlUU 3aMElIeHUs], N30MEpHU3aliH, JerUIpUpOBaHUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl oydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O0mas Gpopmyia, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMon0ruyeckuii psi aakeHoB, oomas GopMyna, HOMEHKIATypa. DJIEKTPOHHOE
W MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYNl alKeHOB, SP>-THOPHIM3alUs aTOMHBIX OpOuTaseit
yriepoja, 6- U n-cBa3u. CTpyKTypHas U reomMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: PEAKUHMM IIPUCOCIAMHEHMs, 3aMCILUECHHUS B (-
MIOJIOXKEHUE TP JBOWHON CBSA3M, NOJMMeEpU3anuu MU okucieHus. [IpaBuiio MapkOBHHMKOBA.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIOCOOBI OTY4YEHUS U IPUMEHEHHE AIKEHOB.



Anxanuensl.  Knaccugukanumss — ankagueHoB — (CONpPSDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHHMS W XHUMHYECKHX  CBOMCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AJIKHMHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMM U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIUX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEeHHBbIE peakiMy Ha TPOHHYIO CBs3b. CrocoObl
MOJIy4YCHHUSI U IPUMEHEHUE aJTKUHOB.

Apomarudeckue yrieBoopo/ibl (apeHsl). 'omonorudeckuil psii apeHoB, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKale, peaklUU IPUCOEIUHEHMUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpPUMEpE AJIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYECKHUX
YIJIEBOAOPOIOB.

[Tpuponusiii ra3. Ilonyrusie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxaenue. KameHHbIH
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HeTH: NEeperoHKa, KPEeKUHT
(TepMHUYECKH, KaTaTUTUYECKHi), pudopMuHr, nuponus. [Ipoaykrsl nepepadboTku HePTH, UX
IPUMEHEHHE B TIPOMBIIUIEHHOCTH H B OBITY.

['eneTnueckas cBS3b MEX1Y pa3IMYHBIMU KJIACCAMHU YTJIEBOJIOPOJIOB.

DJEeKTPOHHOE CTPOCHUE TaJIOTEHIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amerieHus
rajloreHa Ha THIPOKCOTPYIILY, HUTPOTPYIILY, LHAHOTpyIIy, amuHOrpynmy. [leiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO pacTBopa ménoun. B3aumonelicTBue
JUTaJIOT€HAIIKAHOB ¢ MarHueM U LMHKOM. IIoHsATHE O MeTaluloOpraHUYecKuX COEIUHEHUSX.
Vcnonb30BaHue TalOreHIPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBbITY, TEXHHUKE M MpPHU CHHTE3E
OpPraHUYECKHX BEIIECTB.

DKCIepUMEHTATbHBIE METO/Abl HM3y4YeHHs BEIIECTB W WX MPEBpalleHUil: H3ydeHHe
¢u3nUecKux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAuyeCTBEHHBIX  peakluil
YIJIEBOAOPOAOB Pa3IMYHBIX KJIacCOB (0OeciBeunBaHNMEe OPOMHOW MM MOIHON BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE Yriepojia U BOJAOpPOJa B OPraHWYECKHUX BEIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyKoB M PE3HHBI, MOJCIMPOBAHHE MOJEKYI
YIJI€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

[IpenenpHble OnHOATOMHBIE chUpThl. CTpoeHHE MOJIEKYNl (Ha NpuUMepe MeTaHojla |
sTanona). ['omonoruueckuii psj, odmas popmyia, H30MepHsi, HOMEHKJIATypa U KIacCU(PUKAIIHSL.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJopoaHble CBS3UM MEXIy
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBONCTBA: pPEAKUMM 3aMELIEHMs], JAerHIpaTaluH,
OKHCIICHHSI, B3aUMOJICHCTBHE C OPTaHWYECKUMHU U HEOPTaHUYECKUMH Kuciotamu. KauecTBeHHas
peaknus Ha OAHOATOMHbIE CIMPTHI. JlefiCTBHE 3TaHOJa M METaHoja Ha OpPraHU3M 4YellOoBeKa.
CriocoObI nostyyeHust ¥ NIPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3dupsl, HOMEHKIIaTypa U n3oMepusa. OcoOeHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOJNCTB.

MHoOroaToOMHbl€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJACHCTBHE C OPraHUYECKMMH W HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cUpThl. [IpeacraBienue o MexaHu3Me
peakuii HykJIeopuIbHOTO 3amerenus. JleiicTBue Ha opranu3M denoBeka. CrocoOb! MoTydeHus
Y IIPUMEHEHUE MHOI'OATOMHBIX CIIUPTOB.

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

KapOoHunbHbBIE COEIUHEHUS — aIbJeruIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSL M HOMEHKJIarypa. PU3WYEeCKuEe CBOMCTBA ajbJETMI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OnHOOCHOBHBIE TpeJeNibHbIE KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKJIarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
IpelebHbBIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJIaMHU KapOOHOBBIX
KHUCJIOT. XUMHYECKHUE CBOMCTBA: KHUCIOTHBIE CBOWMCTBA, peakius 3TepU(UKALUU, peakiuu ¢
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KapOOHOBBIX KHCIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
OCOo0eHHOCTH CBOMCTB HEMpPEJENbHBIX U apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT, TUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. ['omonornueckuit psa, obmas Gopmyna, H30MepUsl U HOMEHKJIATYpa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpene.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: THIPOJIU3 B KHUCION U
nienouHoi cpeae. OcCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKHU HEMPeIeIbHBIX )KHUPHBIX
KucaoT. JKupsl B mpupoze.

MBpUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PyKTO3a, TajakTo3a, pubo3a, Ie30KCHupudo3a.
®dusnyeckue CBOMCTBA M HaxoxzaceHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUAHOW TIpyNN, CIOMPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuiel: caxaposa, MajlbTOo3a U JlaKkTo3a. BoccraHaBnuBarolmue u
HEBOCCTaHaBIUBAaIOLMe aAucaxapuiel. ['maponus nucaxapunoB. HaxoxzaeHue B mpupone u
npuMmeHenue. [lonmcaxapuapl: Kpaxmall, INIMKOTeH M 1einoio3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmaja, TJIMKOTeHa W Lesuiofno3pl. (Duisnyeckue CBOMCTBA KpaxMmajga U IEJUTIOJIO03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIW3, KaYECTBEHHAs PEaKIus C HMOJAOM. XHUMHUYECKHE
CBOWCTBA IIEJUTIOJIO3BL: THAPOIIH3, TOTydeHUe 3PHUpoB 1euTon03bl. [IoHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).



DKCrepUMEHTAIbHBIE METOJIbI M3YyYEHUS BELIECTB M MX IMpEeBpallleHUuil: pacTBOPUMOCTH
pa3IMyYHBIX CIUPTOB B BOJAE, B3aUMOJAEWCTBHUE JTAHOJNA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayus (BO3MOXKHO HCIIOJIb30BaHUE BUAECOMATEpUaIoOB), KAUECTBEHHbIC pEeaklUy Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom menu(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTbI, B3aUMO/IEHCTBHE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), BzaumonelicTBue Kpaxmaia C HMOJIOM, PEIICHHE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4ecKkhe TPOHM3BOJHBIE aMMuaka. Kiaccuduxanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKUe; ePBUYHbBIC, BTOPHUUHbIE U TpeTUuyHble. CTpOeHHE MOJEKYIL,
oOmas ¢opMmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XHUMHUYECKOE CBOICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEIHCTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeCTaBUTENIb AMUHOB apoMatuyeckoro psiaa. CTpoeHue aHwivHa. BzaumHoe
BIIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA.
KavectBennple peakuuu Ha aHWinH. CroOCOOBI MONyYeHHUS W TMPUMEHEHHE alu(paTHYECKUX
amuHOB. [loryueHne aHWIMHA U3 HUTPOOEH301a.

AmMuHokucinotel. Homenknarypa u  uszomepus. OThenbHblE TPEACTaBUTENU  O-
AMHHOKHUCIIOT: TJIMIMH, ajaHuH. dusnueckue cCBOWCTBA aMUHOKHCIOT. XMMHUYECKUE CBOMCTBa
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHWYECKUX COEAMHEHUN, peakius MOJUKOHACHCAIUH,
o0Opa3oBaHHe NENTUAHOMN CBA3M. buonornueckoe 3HaueHHe aMUHOKHCIOT. CHHTE3 U TUIPOIU3
HENTUIOB.

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

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHHs BEIIECTB M MX IPEBPALLECHUI: PACTBOPEHUE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJIbHBIX 33/a4 IO TeMaM «A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHue OpraHMYECKUX COSAUHEHUI.

BbicokoMo1eKy IsIpHBIE COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEJUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJIMMEpH3aIIHs U MOJIMKOHICHCAIIHSL.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (monuaTHUIIEH, MOJIUMPOTIUIICH,
HNOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUJIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHna: HarypanbpHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TedyoH, KeBiap, dBJIEKTPONPOBOISIINE
HOJIMMEpPHI, Onopa3ziaraeMble OJTUMEpPHI).



DKCIepUMEHTAIbHbIC METObl M3YUYCHHS BEIICCTB M WX MPEBpAIICHUN: 03HAKOMIICHHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peILICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 Teme «Pacrno3HaBaHue miacTMacc U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxnenrne MoJieKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXJICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BbEMY) TPOJIYKTOB PEAKIIMH U/WUIH UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYITBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOWCTB HJIM CIIOCOOOB IOJYUYCHUS,
onpeJieJICHUE JOIU BbIX0/Ia IPOIYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzarus MexnpeIMeTHBIX CBA3€H MpH U3ydeHUU opraHuveckoi xumuu B 10 kimacce
OCYIIECTBIISIETCSl 4Yepe3 HMCIOJb30BaHUWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OT/ICIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TIOHATHS: SBJICHHWE, HAayYHBIH (haKT, TUIOTE3a, TEOPHS,
3aKOH, aHaJIM3, CUHTE3, Kiaccudukamnms, HAOIIOJICHHE, U3MEPEHHUE, DKCIEPUMEHT, MOJEIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHusM, dKocucTema, ouocdepa, MeTaboINU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUEe, (OTOCHUHTE3, JIbIXaHHE, OCNKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHONOrus: NMUILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO MUTAHUs, MOIOIIIHNE CPE/ICTBA,
MaTepHuabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBLIAA U HEOPTTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMUYeckui aneMeHnT. M3oronsl. CTpoeHHe 3JIeKTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM M TMOAYPOBHU. ATOMHBIC
opourtanmu. Knaccudpukaruss XMMAYECKHX 3JIEMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTATSAM. DIEKTPOHHBIE KOH(QUTYpAllUH AaTOMOB JIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30OYXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTyparyyl HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonnueckuii 3akoH u llepuonnueckas cucTeMa XUMUYECKUX odnemeHToB [I.M.
MenneneeBa. CBsizb nepuoauyeckoro 3akoHa u llepuoanueckoil cHCTEMBI XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOKHBIX BEIIECTB IO TPyIMIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.J1. Menneneesa.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3U: KOBAJECHTHAs, UOHHAs, METaJUIMYECKasl.
MexaHu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEMTOPHBIA. DHEPTUs
U JuinHa CBA3U. [[oaspHOCTH, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBA3U. KpaTHble
cBs3u. Bonopoanas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BaneHTHOCTP M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b S3JEKTPOHHON CTPYKTYpHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOIO HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHbIX coeauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peIéTOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbix cuctemax. Mctunnble pactBopsl. [IpeacraBienue 0 KOJITOUIHBIX
pactBopax. CrmocoObl BBIpRKCHHSI KOHIICHTPAIIMM pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTtBope, MOJspHas ~ KOHLEHTpanus. HacelllleHHble ¥ HEHACBIIIEHHBIE  PAaCTBOPHI,
pactBopuMocTh. KpucTtaimoruaparsl.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEHIeCTB. |pHBHAIbHBIE Ha3BaHUS
OTJIENBbHBIX MPEJCTABUTEIICH HEOPraHUYECKUX BEIICCTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHMYECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHHUS U MPEBPALLCHUS SHEPTUU MPU XUMUYECKHX
peakusx. TernoBblie 3Q(PEeKThl XUMUUECKUX peakiuuid. TepMoXuMUdecKue ypaBHEHHS.

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

OOpatumbie u HeoOpaTuMble peakuuu. XuUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphl, BIMSIOUIME HA TOJOKEHHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBIeHUE M KOHIIEHTpAIlMU BEIIECTB, y4acTBYIOIMUX B peakiuu. [Ipuninun Jle
[TaTense.

OnekTponauTnueckas aucconuanus. CunbHble U ciadble  AMeKTponuThl. CTeneHb
nuccormanuu. Cpenga BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, LIejo4yHas. BogopoaHslii
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

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

DKCIepUMEHTaIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHHI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TPHCYTCTBUHM KaTaJIW3aTOpa, MOJETH KPUCTAUIMUECKHX PEMIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeneleHHe Cpeabl PacTBOPOB C TOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IHUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi xummus.

ITonoxxenue HemetaiuioB B llepuogmueckoin cucrteMe XuMHYecKux sieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Duiznyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bomopon. Ilomydenne, guznueckre M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH M
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenue B mpupoje, crocoObl MmomydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpOABl. BakHelme KHUCIOPOACOAEPIKAIIUE COCIUHEHHUSI TallOT€HOB.
JlabopaTopHble ¥ MPOMBILIUIEHHbIE CIIOCOOBI MOTY4YeHHs rajgoreHoB. [IpumMeHeHue rajioreHoB u
UX COEAUHEHHI.



Kucnopon, o3oH. JlabopaTopHble W MPOMBIIIJICHHBIE CHOCOOBI MOJTYYEHUS KHCIOpPOJa.
®usnyeckue M XUMHMUYECKHE CBOMCTBA W IPUMEHEHME Kuciopoia M o030HAa. OKcuiabl U
NEPOKCH/IBI.

Cepa. HaxoxneHwe B HpuUpoOJe, CIOCOOBI MONYy4eHUS, (DU3MUECKHE U XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KACTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KuCHOTHL. I[IpuMeHeHHEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMydeHus, (U3NUEeCKHue U XUMHUYECKUE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHL. IIpuMeHeHue a3oTra M €ro coequHEHHH. A30THbIE
ya00peHusl.

®ochop. Haxoxaenue B mpupojne, crnocoObl moiyuyeHusi, GU3NYECKUe U XHUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ comu.
[Tpumenenue docdopa u ero coenunenuii. ochopHbie ynodpeHus.

VYriepon, HaxokIeHWE B Tpupone. AJmorporHble Momudpukanuu. Dusuveckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COEAUHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, CrocoObl MOMydeHUs, (U3HUYecKUe M XHUMHUYECKHE
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBas KHCIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUsS U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHre, BUAbI CTEKIIA.

[Tonoxenune meramwioB B [leproanyueckoit cucteMe XUMHUYECKUX AIeMEHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTa/uioB. O0mue Gpu3nueckue CBOMcTBa METANJIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psifl  HampsbDkeHUH  MeTamuioB.  OOmme crnocoObl  MOTydeHHs
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIYPIHUsl, AeKTpomeTautyprusi. [lonsaTue o koppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka metamioB |A-rpynmner [lepuognyueckoit cHCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusnueckue U XUMHYECKHE CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETUHEHUI.

Ob6mas xapaktepuctuka MetamoB |IA-rpymmer [leprogudeckoit CHCTEMBI XUMHYECKHX
DJIIEMEHTOB. MarHuii u KaublMid: TMOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE MIPOCTHIX BEIIECTB U X coequHeHUH. JKECTKOCTH BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AoMUHUI: ToNydyeHue, GU3NYeCKue U XMMHUYECKHE CBOMICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeAMHEHUH. AMGPOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB noOouHbix noarpymnn (b-rpynmn) Ilepuoguueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomarbl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[ToryueHnue ¥ npuMeHEHHE XpoMa.

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



Du3nYecKnue U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAMHeHn. OKCUIbI, THIPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenruHeHuil. [lonyyenne u npumeHenmne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, Gu3NYECKUe U XUMUYECKUE CBOICTBA. AMGOTEpHBIE CBOMCTBA OKCUAA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHsS BEHIECTB M UX NPEBpAIllCHHUM: H3ydeHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUlIeKIMKU «MeTalibl M CIUIaBbl», B3aUMOJEHCTBHE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMH KHUCJIOT U IIETI0uel, KAYeCTBEHHBIC PEaKIIM Ha HEOPTAaHMYECKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTUOHBI METAJIJIOB, B3aUMOJIEUCTBUE TMAPOKCHUIOB aJIOMHHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3aa4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeimHCHUS», «A30T U Pochop U UX COSTUHCHUS», «MeTaJUThl TJIABHBIX TOTPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumuu B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIINX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoMa). [IpoMbliineHHbIe
CIoCOOBI MOMYYSHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOoBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuiia HCMONB30BaHUSA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

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

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEAHEBHOMN YKU3HHU.

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

XuMHus B CEIBCKOM X03siiicTBe. OpraHnuecKue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHnoTexHonoruu.

Pacuérnbie 3a1aun.

PacuéTter: Maccel BemecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOTUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB WMEET NpHUMecH, Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJM BBIXOJA MPOJYKTA PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexrpeamMeTHbIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU W3YYEHUU OOIIeH M HEOPraHMYECKOW XWMHH B
11 xmacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUH,
TaK ¥ MOHATUM, IPUHATHIX B OTACIbHBIX MIPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTecCTBEHHO-HAy4YHbIE TIOHATHS: SBJICHHE, HAy4YHBIM (DAaKT, TUMoTe3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHUDP, MaKpOMHUP, aTOM, d3JEKTPOH, IPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTrema, Ouocdepa, MeTaboJM3M, MakKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpaduisi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIC3HBIC HCKOITAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus:: XuMu4ecKasi MPOMBIIIIEHHOCTb, METAJUTYPrusi, CTPOUTEIbHBIE MaTepUabl,
CEIbCKOXO035MCTBEHHOE IPOM3BOJICTBO, MHIINEBas IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX penaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJIEKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMLBI 1[I0 XMUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTtBercTBHM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JHMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpPEOHEro oOuero ooOpa3oBaHuUs
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIMMUCS POCCUNHCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTb M  CIIOCOOHOCTH  OOyYaromuxcs
PYKOBOACTBOBATHCA MNPHUHATBIMH B O6HI€CTB€ npaBujiaMM W HOpMaMu IOBCACHUA; HAJIUYUC
IIPaBOCO3HAHUS, FKOJIOTUYECKOM KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LEJIM U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHUS MpeaMeTa «XHMHS» OTPaKaT CPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOMIUXCSI B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTPaxaroT chOpMUPOBAHHOCTh
OTIBITA TIO3HABATEILHON M MPAKTHUECKOW JEATEIILHOCTA 00YJAIOUINXCS B MPOIIECCEe PeaTn3auu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

NpEaACTaBICHHUA O CONUAJIBHBIX HOpMax W IMpaBUIaAX MEKINMYHOCTHBIX OTHOIIIEHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX M MMO3HABATCJIbHBIX 3a41a4, BBIIIOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOMICHHUA K HCTOPUYCCKOMY M HAYYHOMY HACJICAUIO OTEYECTBEHHOM
XAMMUH,

YBa)KEHHUsI K MpPOIECCy TBOpPUECTBA B OOJIACTH TEOPHUHM M TMPAKTHUUYECKOTO MPUIIOKEHHUS
XHUMHH, OCO3HAHMS TOTO, YTO JaHHBIE HAYKH €CThb pEe3yNbTaT JJIUTENbHBIX HaOII0IEHHH,
KPOMOTIMUBBIX SKCICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyJda y‘-IéHI)IX H IMMPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B TMIOJIYYEHUH M TMOCIEAYIOIIEM aHajIu3e
UH(OPMALIMHU O TIEPETIOBBIX JOCTHKEHUSAX COBPEMEHHOM 0T€UeCTBEHHONW XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOT'O IMTOBEACHM,

CIOCOOHOCTH OIICHUMBAaThb CUTyalluHh, CBA3aHHBIC C XUMHUYCCKUMHU ABJICHUAMH, H
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IOCTYNKM CBOMX TOBAapHINEH C MO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMU LEHHOCTEH 30pOBOro M Oe30macHoro oOpasza >KU3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



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

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIHUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUI W HEMPHUATHS BPEIHBIX IMPUBBIYEK (YHOTPEOICHHUS ATKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIIEIOBATEILCKOM JICSITCIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX EATCILHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/1a4 COILHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQeccHil pa3IuvyHOro poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynymieil mpodeccun U peaau3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB 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;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOsieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

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

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(DOoOHH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUA HAyKd 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 3aKOHOMEPHOCTEH U
penIeHr IPOo0IeM 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 PEIICHHH TII00ATBHBIX MTPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOH M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecIeueHnH yCIOBUN YCTICIITHOTO TPYJA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB TO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS JIJIS



aHaM3a W OOBSCHEHHS SBICHUH OKPYKAIOMIETO0 MHpa M MPOMCXOIAIINX B HEM W3MEHECHHH,
YMEHHSI Ie71aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIMXCS JAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BAaTh XMMUYECKHUE 3HAHUS JIUISI PELICHUS TPOOIIeM
B PCATBbHBIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpylda B pPa3IMYHbIX cdepax mpodeccHoHaTbHON
JESTCIIbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO0 XMMHU HAa YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMbIe IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYHYAIOMIMXCS MEXKIUCUUIUITMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAIOIIKE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeZIOBaHNE, HAOI0ACHNE, U3MEPEHNE, SKCIIEPUMEHT U IpYTHe);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynsTuBHble), oOecreunBarouie (QoOpMHUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMATbHOW KOMITETEHIIMH 00yJaroIInXCs;

CIIOCOOHOCTh ~ OOyHarolIMXCsl  HMCHOJb30BaTh  OCBOEHHBIE  MEXAMCLMILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBIIAJCHUE YHUBEPCATHHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYIISITUBHBIMU JICHCTBHUSIMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUSA

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

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

ONpEeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTaHaBIMBAaTh HX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHATUS JUIsI OOBSICHEHUS OTJIENbHBIX (DAKTOB U SBICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITaCCH(UKAIIMK BEIICCTB M XUMHYECKUX PEAKIIHA;

yCTaHaBIWBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTY N3YyIaeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTHBHBIC, JIEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHHUSAX, (OPMYIHPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIEMEHTA,



XUMHYecKass (GopMyna, ypaBHEHHE XHMHMYECKOW peakIuM — IpU pEIIeHHH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIEC IMPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMUUYECKUX PEAKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

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

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAATh 32 XOAOM IpPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh OOOOUICHHS W BBIBOJBI OTHOCHUTEIEHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOJOB PEIICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpManuu (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMMHMUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHAJIM3UPOBaTh MH(DOPMALMIO DPA3JIMYHBIX BHUIAOB U (OPM MpencTaBlIE€HUs, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampochl M NPUMEHATh pa3jMyHbIE METOAbI IpPU IOHCKE M O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBIMOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

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

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY IpelCTaBlIeHUs] UHPOPMAIUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIH $3bIK B KauyecTBE CpeACTBAa INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATJIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIEe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaEMOM TEMBI B X0JI€ TUAJIoTa U/WTU JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I103HABATEIBLHOW JCATEIBHOCTH, IOJY4CHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, NPAaKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3ydyaeMbIX BEIIECTB,
peanu3aluy y4eOHOro MpoekTa, M (hOpMyaupoBaTh BBIBOJBI MO pe3yiabTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMS MTO3UIIHIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.



PerJ’[HTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelcTBHUA:

CaMOCTOATENIBHO IUTAHUPOBATh U OCYLIECTBIATH CBOI IIO3HABATEIBHYIO IEATEIbHOCTD,
onpenenss e€ 1ead U 3aJadd, KOHTPOJIMPOBATh M M0 Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBATh
npejiaraéMplii aIrOpUTM JEUCTBUN IPU BBHIIOJHEHUM YYEOHBIX U UCCIIEOBATEIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

NPEAMETHBIE PE3YJIBTATbBI

[IpenmeTrHbIe pe3yabTaThl OCBOCHHUS MPOrPaMMBI IO XMMHU Ha yriyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHMsS M CIIOCOOBI JEMCTBUN MO OCBOCHMIO, MHTEPIpPETAlMU U
peoOpa3oBaHUI0 3HAHUM, BUJBI JESTEIBHOCTH 10 MOJYyYEHUI0 HOBOTO 3HAHMSI U MPUMEHEHMIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKKE B PEATbHBIX JKU3HEHHBIX CHTYalUsX,
CBA3aHHBIX C XUMHEH. B mporpamme 1o XMMHM IPEIMETHBIE PE3YIbTaThl IIPEICTABICHBI I10
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMus OTPaXKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe W 3HAYCHMH OPTaHUYECKOM XHUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ POoJIM B 00€CIIeUeHUH YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
peltieHun mpooJieM IKOJOTHYECKOM, YHEPreTUUECKOW M THUIIEBON O0€301acCHOCTH, B Pa3BUTHUH
MEIWIIMHBI, CO3JaHHH HOBBIX MAaTEPHUAaJOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIEUEeHUU
paIoHaIBHOTO TPUPOIONIONH30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YyelloBeKa, a TaKKe OHKOJIOTMYECKM OOOCHOBAaHHOIO OTHOUIEHHMS K CBOEMY 3/I0pOBBIO U
MPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M OJIEKTPOHHAas 00oyouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIu3allis aTOMHBIX
opOuTanel, HMOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHUCIIEHUS,
XUMHUYECKasi CBs3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIA CKEJeT,
GbyHKIIMOHAIbHAS TPYIIa, pajuKan, CTPYKTypHble (Qopmynbl (pa3BEpHYTHIC, COKpALIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHas (reoOMEeTphyYecKas, ONTHYECKas),
U30MEpPbI, TOMOJIOTUYECKUN psAZl, TOMOJIOTH, YTJIEBOJOPOAbI, KHCIOPOJA- M a30TCOAeprKalline
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemiectB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHUS W TPEBpAIEHUS DSHEPTUM TIPH XUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEXKAllUe B OCHOBE MOHHUMAaHUs
OPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKUX SIBIICHUW; TMPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOJAMHAMHUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aUMHOM BJIHMSHUM aTOMOB W TpPYyHI aTOMOB B MOJIEKyJaxX (MHIYKTUBHBIA U
Me30oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dakronorudeckue cBeneHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUH U 0€30MaCHOM UCIOJIB30BaHUN BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY



U TPAKTHUECKOM JEATEeIhbHOCTH 4YeNoBeKa, OOIMMX Hay4YHBIX MNPUHIUIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MTPOU3BOICTBA METAHOJA, IepepaboTKu HePTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISIBIATH XapaKTEpHbIC MIPU3HAKH MOHATHIA, yCTaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKHX COECIMHEHUII;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISi COCTABJICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YEeCKUX BEIIECTB;

COCTaBJISITh ypaBHEHUS XHUMHUYECKUX pEaKUMid U  pacKpelBaThb HUX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEICTBOM  COCTABJIECHUS  AJIEKTPOHHOIO
OajaHca 3THX pEaKIUW, peaKkIuil HOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBATh MOJIEIM MOJEKYJT OpPraHMYECKUX BEIIeCTB Ui WJUIIOCTPAllUU  HX
XHUMHYECKOTO ¥ POCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH PUHAIJICKHOCTh U3YUYCHHBIX OPTaHUIECKUX
BEIIECTB MO0 X COCTaBY M CTPOCHHIO K ONpeAeNEHHOMY KIIAcCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUISL  OT/AEIBHBIX TNPEJACTaBUTENICH OPraHUYECKUX BELIECTB (ITUJIEH, AaUEeTHIEH, TOIYOll,
TJIMIEPUH, STWICHTIUKONIb, (EeHoN, (OpMAIBICTHA, AaleTajbJerull, AaleTOH, MypaBbHHAs
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TIUIUH,
aJlaHWH, MaJbT03a, GPYKTO3a, AHUIIUH, TUBUHUI, U30TIPEH, XJIOPOMPEH, CTUPOII U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACTATh BUJ XUMHUECKOW CBS3HM B OPraHUYECKHUX
COCIMHEHUX (KOBaJICHTHAs! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHSI MPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. byriepoBa a1 oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepH30BaTb COCTaB, CTPOEHHE, (QHU3NYECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTaBUTENEH pa3TUYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB!
QIKaHOB, IHUKIIOAIKAHOB, AJIKEHOB, AJKaJMEHOB, AIKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANBJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIIOKHBIX 3(HUPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIeBOA0B (MOHO-, IU- U MOJIHCAXapUIOB),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXKAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIN ¢ UCTIONB30BaHUEM CTPYKTYPHBIX POPMYI;

C(OPMHUPOBAHHOCTh yMEHHUS TIOATBEP)KIATh Ha KOHKPETHBIX IPHMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIMOCOOHOCTH OPTraHMYECKMX COEIWHEHHWH OT KPAaTHOCTH W THIIA
KOBaJICHTHOU CBSI3U (O- U TT-CBSI3M), B3AUMHOT'O BIUSHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BIAQJICHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoax
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHMH, MOJCIMPOBAHUM, SKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPAllUd  MBICIUTEIHHOU
NEeSTeIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTEMaTH3alluiO, BBISBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — JIJIsl M3YUEHHUSI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH;



Cc(OPMHPOBAHHOCTb YMEHH: BBISBIIATH B3aUMOCBSI3b XUMUUECKUX 3HAHUHN C MOHATHIMU U
OpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI 10 XUMHUYECKMM (opMmynam u
YPaBHEHHUSIM XMMHUYECKUX PEAKIMi C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPAKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHUUYECKOH (OpMyIbl BELIECTBA 110 M3BECTHBIM MAcCCOBBIM JI0JIIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, ITIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAJTU3UPOBATH M OLEHUBATh C MO3ULUN
9KOJIOTUYECKON 0€30IaCHOCTH MOCHIEACTBUS OBITOBOM M IPOU3BOICTBEHHOW JESATEIBbHOCTH
4eJI0BEKa, CBA3AHHOM C mepepadOTKO BeIIeCTB, HCHOIb30BATH IMOJTYYEHHbIE 3HAHUA JUIS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IIOJIY4YEeHUE U U3YYE€HUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIMX OPraHUYECKHX BEILECTB,
pelleHHe »HKCIEepPUMEHTAJIbHBIX 33Jad 10 paclO3HABAHMIO OPTraHWYECKUX BELIECTB) C
coOmoieHreM TpaBwil  Oe30macHOro  oOpamieHust ¢  BEmeCTBAaMH M JIa0OPaTOPHBIM
o0opynoBanueM, (opMyIUpoBaTh I€JIb HMCCICIOBAHUSA, NMPEICTABIATh B pasiuyHON (opme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI:

coOnroaaTh IMpaBWila HKOJIOTUYECKH IIeIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMH
JEATEIIBHOCTH B ILEJIAX COXPAHEHUS CBOErO 3J0pPOBbS, OKPYXAloUIeW NPUPOAHON Cpenbl U
JIOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIEeNIEHHBIX
OpPraHMYEeCKHUX BEIIECTB, MOHUMas cMbIc nokazarens [1J1K;

aHATM3UpPOBaTh  LI€JI€COOO0pPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XUMHUYECKOMN
uH(pOpMalli B pa3IMYHBIX HCTOYHUKAaX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHpopmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAIU3UPOBATh XHMHUYECKYIO
uHOopMalrIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMS Kypca «OOmas W HeopraHuyecKkas XUMHs»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHUN: O MaTepHAIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U TI03HABa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poji B 00ECIeYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUH MPOOJIEM HKOJIOTHUECKOMH,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PAa3BUTUHM MEIWIUHBI, CO3AAHWU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIB30BaHUS, B POPMHUPOBAHUU MUPOBO33PEHUS U OOILEH KYIbTYpPhI UEIOBEKA, a TAKXKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 310pPOBBIO M IPHPOTHON CPEAE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBL, JJIEKTPOHHAs 000JI0YKa aToma, S-



, p-, d-aromHbIe OpOWTaNM, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aroMa, THOPUAM3AINS
ATOMHBIX OpOWTaneii, WOH, MOJCKyJa, BaJCHTHOCTh, JJICKTPOOTPHUIATEIHHOCTh, CTEIEHBb
OKHCJICHUS, XUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEeaklHs, PacTBOP, SJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAlMs, CTENEeHb JUCCOLMAlMH, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOH YPPEKT XMMUYIECKON peaKIii, CKOPOCTh XUMUYECKON
peakluy, XUMHUYECKOE paBHOBECHE; TEOPUHM M 3aKOHBI (TEOPHUS DBIEKTPOJIUTHYECKOU
aucconuanuu, nepuoandyeckuid 3akoH .M. MenneneeBa, 3aKOH COXpaHEHMsI MacChl BEILECTB,
3aKOH COXPAHEHMS W IMPEBPALICHUS HEPIrUy IPH XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIIUEe B OCHOBE MOHUMAHUs MPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKHUX SIBJICHHUI; COBPEMEHHBIEC MPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM UM HAJMOJIEKYJSIPHOM YPOBHSX; IPEIACTaBIEHUS O MeEXaHU3Max
XUMUYECKUX PEaKlUid, TEPMOJMHAMUYECKMX W KHUHETHMYECKHMX 3aKOHOMEPHOCTSAX HX
NpPOTEKaHUs, O XUMHYECKOM DPABHOBECHH, pacTBOpaX U  JIUCIEPCHBIX  CHUCTEMAax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYyYECHUH M OE30M1aCHOM HCIIOIb30BAHUH
BXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON JAEATeIbHOCTU 4YelIOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU TMOHATUM, YCTAaHABINBATh
UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS NPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX MPEBPALLCHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BATh XMMHYECKYI0 CHUMBOJIMKY JIJIi COCTaBIICHUSI
dbopMya BEHIECTB W ypaBHEHUH XMMHUYECKHUX PEAKIHMi, CHUCTEeMATHYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBHAaIbHbBIC HA3BAHUS OT/ICIBLHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEENSITh BAJIGHTHOCTD U CTENEHb OKUCICHUS XUMHUYECKHIX
AJIEMEHTOB B COCIMHEHHSX, BUJl XHUMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUH: KJIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO WX
COCTaBy, XMMHYECKUE PEAKIMHU IO Pa3JuYHbIM MpHU3HAKaM (YHUCIy U COCTaBY pearupyromux
BEIIECTB, TEIJIOBOMY J3(PQEKTy peakluud, H3MEHEHHUIO CTeNeHEeH OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, yYacTHIO KaTajiu3aTopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPUU JJI KIacCH(PUKAINHI U3ydaeMbIX BEIIECTB U XUMHUYECKUX PEaAKIIHi;

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

c(hOpMUPOBAHHOCTh YMEHHUI: XapaKTEPU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX JJIEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr J[.H.
MenieneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUUYECKHE YPOBHHY, «IHEPre€THUYECKUE MOTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTATM», «OCHOBHOE W BO30YXIEHHOEC HSHEPreTHUCCKHE COCTOSHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XHMHUYECKHUX JJIEMEHTOB M HX
COEQMHEHMH 10 nepuojaM u rpynmam llepuoguueckoii cucremst [. 1. MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHH: XapaKTEepPH30BaTh (OMUCHIBATH) OOIIHME XWMHUYECKHE
CBOICTBa BEIIECTB PA3IUYHBIX KJIACCOB, IOJATBEP)KIATh CYLIECTBOBAHME I€HETHUYECKOM CBA3U
MEX/ly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTH: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCa 3THX PEaKIHii; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHHWH; peakuuil
TUAPOJIN3A; PeaKkIuil KOMILIEKCOOOpa3oBaHUs (Ha MpUMEpPe THAPOKCOKOMILJIEKCOB IIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4y€TOM MX DHEPreTMYECKHX XapaKTepPUCTHUK, XapakTep H3MEHEHMsI CKOpPOCTHU
XUMHUYECKON PEaKkIMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (DAKTOPOB, a TAKXKE XapakTep CMEIICHUs
XUMHUYECKOT0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepHU30BaTh XMMUUECKHUE PEAKIIUHU, JIEKaIIe B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThHL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€IeCOO0Pa3HOCTh MPUMEHEHUS HEOPraHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHUI O METOJIaX HAYYHOT'O MO3HAHUS SIBJICHUI
OpUpoaBsl — HAONIOJCHWE, W3MEpPEHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (pealbHBId H
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX, YMEHHs] MPUMEHSTHb 3TU 3HAHUS MPHU
HKCIEPUMEHTATBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHUS XHUMHMYECKHX SBICHHH,
HUMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH I€ATEIbHOCTH YEJI0BEKa U B TOBCEIHEBHOM KU3HH,

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTeCTBEHHO-HAY4HbIX IpeAMETOB i 0Oojiee OCO3HAHHOTO
MIOHMMAaHHS MaTEPUAIILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS IPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHITUH «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YHYaCTBYIOLIUX B PEAKLUU
BEIIIECTB; TEIUIOBOro 3(pdeKTa peaklu; 3Ha4YeHUsI BOJOPOJHOIO MMOKa3aTessl pacCTBOPOB KUCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa PeaKkiy, €CId OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJE PAcTBOpa C OMPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); J0JIU
BBIXO/Ia MMPOJYKTA PEaKLUHU; 00bEMHBIX OTHOIIECHUI ra3oB;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIEHUE CPEJIbl PACTBOPOB BELIECTB C IOMOIIBI0 UHINKATOPOB,
U3y4eHHE BIHUSHHUS pPa3InYHbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM peakiiH, pelIeHne
AKCIIEPUMEHTAJIBHBIX 33/a4 1o TemMaMm «Metamib» U «HemeTtamnsl»y) ¢ coOmogeHneM TpaBHil
Oe30macHOro odOpalieHus C BellecTBaMH U JabopaToOpHbIM 000pyAOBaHHEM, (OPMYIHUPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3lUYHOM (QopMe pe3ynbTaThl OIKCIEPUMEHTA,
AQHAIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hopMUPOBAHHOCTh YMEHHI: COOIOIATh MPaBUJia TOJIb30BAHUS XUMUYECKON MOCYI0N U
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHYECKH IIeIeco00pa3HOro
NOBEJCHUSA B OBITY M TPYAOBOM JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3710POBbA,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHYECKOI'O JIEWCTBHS HA YKUBBIE OPraHW3MBbl OIpPEACIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, VHTEepHET U [Apyrue), KPUTHUYECKH aHAIM3UPOBATH XHMHUYECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C TMOCTABICHHON y4eOHOU
3a/1a4en.
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KoJ-Bo

HaumeHoBaHue pa3jiesioB U TeM 4ACOB dueKkTpoHHbIe (LM POBbLIE)

MPOrpamMmbl —— oOpa3oBareJibHbIE pecypcChbl
Bcero

Ne ni/n

Pa3zgea 1. Teopernueckue 0OCHOBbI XUMHH

Crpoenue atoma. [lepruoanteckuii 3aK0H
1.1 u [lepuoanueckas cucTeMa XUMHYECKHX 9 https://m.edso0.ru/R39EAGJPC
anemenToB /I. 1. Menaeneera

Crtpoenue BemiecTBa. MHOTOOOpasue

1.2 11 https://m.edsoo.ru/W4FD2VJF8
BEILIECTB
1.3 XUMHYECKUE PEAKIHH 19 https://m.edsoo.ru/QHDJZGESH
Wroro mo paszneny 39

Pa3nen 2. Heoprannueckasi xumusi

2.1 Hemeraust 31 https://m.edso00.ru/9NCC2YQRJ
2.2 Mertasmbl 23 https://m.edsoo.ru/YEU9WRJ21
Utoro no pazneny 54

Pasgea 3. Xumus " ;Ku3Hb

31 f;:gf“ MO3HAHHS B XHMUH. XHMHUS H 9 https://m.eds00.ru/204016NXK

Wroro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 102



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

INIOYPOYHOE IINTAHUPOBAHHME
10 KUIACC

Ne
n/
n

Tema ypoka

[Ipenmer u 3HaueHKE
OpraHUYECKON XUMHH,
MIPEACTABJICHHUE O
MHOT000pa3uy OPraHuYeCKUX
COCIMHCHUI

DNEeKTPOHHOE CTPOCHUE
aToMa yriepojia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHbIe BO3MOXKHOCTH
aToMa yriepoja

XuMuyeckas CBs3b B
OpPraHUYECKUX COCAMHECHUSX.
MexaHu3MBbI 00pa30BaHUS
KOBaJEHTHOH CBS3H, CITOCOOLI
pa3pbiBa CBA3EH

Teopus crpoeHus
OpPraHUYECKUX COEAMHEHUN
A. M. bytneposa

Bunel uzomepun:
CTPYKTypHas,
MIPOCTPAHCTBEHHAs!.
OneKTpoHHBIE AP PEKTH B
MOJIEKYyJIaX OPTaHUIECKUX
COECIMHEHU I

IIpencrasnenue o
KJ1accu(UKaluu 1
cUCTEMaTUYeCKas
nomenkiarypa (IUPAC)
OpraHUYECKHX BELIECTB

Knaccudukanus peaxiuii B
OpraHUYEeCKON XUMHUHU

CucreMaTusanus "
0000111eH e 3HAHUN 110 TEME

KoJua-Bo
JacoB

Bcero

Jlara

U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/48G4H34K4

https://m.edso00.ru/0DI6T8LIR

https://m.eds00.ru/C42CCDY5S

https://m.edsoo.ru/MIAFQ4PQO

https://m.edso00.ru/GN3QZ8AHX

https://m.edsoo.ru/P6AQNQU22

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

https://m.edso0.ru/SKOA3EB67

AJIKaHEI: TOMOJIOTHYECKU T
psn, obmas hopmyIa,

https://m.edsoo.ru/SHWFWZ174



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

HOMEHKJIaTypa ¥ U30Mepus,
JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

10

11

12

13

duznueckue 1 XUMUYECKHE
CBOICTBA AJIKAHOB

Haxosxnenue ankaHoB B
npupoje. Criocoosl
MOJIy4EHUS U TIPUMEHEHUE
aJIKaHOB

[{ukioankaHsl: 00Ias
bopmyiia, HOMEHKIIATypa
HU30MepHsi, 0COOEHHOCTH
CTpOCHI/Iﬂ U XUMHUYCCKUX
CBOICTB, CIIOCOOBI
HOJ'Iy‘IeHI/ISI nu HpI/IMeHeHI/Ie

Pemenue pacu€tHeix 3a1a4u
Ha OlpeJieeHre
MOJIEKYJISIPHOM (hOPMYJIBI
OpPraHUYECKOTO BEIIECTBA M0
MAacCOBBIM J0JISIM aTOMOB
9JIEMEHTOB, BXOJAIIMX B €r0
cocrtaB. Cucrematu3amnus u
00001IeHHEe 3HAHUH 110 TEME

https://m.edso00.ru/GV8LNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edso0.ru/Q4B5900Q1A

https://m.edsoo.ru/ED66JALEK

14

15

AJIKEeHBI: TOMOJIOTHYECKUH
psn, obmas hopmyIa,
HOMEHKJIaTypa, JIEKTPOHHOE
U NIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYIL.
CtpyKTypHast ¥ LIUC-TPaHC-
HA30MEpUS AITIKEHOB
duszndeckne 1 XUMHUIECKHIE
CBONCTBA ajnkeHoB. [IpaBuio
MapkoBHHMKOBa

https://m.edsoo.ru/NCGOE2K0J

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

16

17

CriocoOsl mostyueHus u
MPUMEHEHHE ATKCHOB

[IpakTuyeckas padora Ne 1

no teme "[lonydeHue sTuneHa
Y U3YYE€HHE €ro CBOMCTB"

https://m.edso0.ru/YSODCR6ZN

https://m.edsoo.ru/HHCGPAVH5

18

Pemrenne pacu€THbIX 3a1a4
Ha OIIpe/IeIIeHUE
MOJICKYJISIPHOM (hOpMYJIBI

https://m.edsoo.ru/ XYWNMAYNA



https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
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

OpPraHn4CcCKOro BCIICCTBA

19

20

21

AJKaTueHBbI: CONPsHKEHHEBIE,
U30JIMPOBaHHEIE,
KyMYJIUDOBAHHBIC.
Oco0eHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

XUMU4JeCcKHe CBOMCTBA
COMPSDKEHHBIX TUCHOB
CriocoObI mostyueHust u
MIPUMEHEHHE aJIKaIMCHOB

https://m.edsoo.ru/EKDS1U5UV

https://m.edso0.ru/M356GLRBE

https://m.edsoo0.ru/KT8M1N272

22

AJIKWHBI: TOMOJIOTHYECKHUH
psia, obmas popmyia,
HOMEHKJIaTypa, JIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYIL,
(bu3uvecKre CBONCTBA

https://m.edsoo.ru/N65WYKD93

23

24

25

XUMHYECKHE CBOMCTBA
AITKAHOB

KauecTBeHHBIC peakuuy Ha
TPOMHYIO CBSI3b

CriocoObI nostyueHust u
NPUMEHEHHE aJIKHHOB

https://m.edsoo.ru/MQ7A03SUC

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

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3agad: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOMN
peakuuu

https://m.edso0.ru/Q7XMPZSRF

27

28

29

30

CucreMmaruzanys u
00001IIeHnEe 3HAHUA TI0 TEME

ApeHBI: TOMOJIOTHYECKUH
psin, obmas ¢popmyna,
HOMEHKJIaTypa. DJIeKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHHE MOJICKYJI OeH3071a 1
TOyoJsa, uX GU3NIECKUE
CBOMCTBA

XUMHUYECKUE CBOUCTBA
apEHOB: PEAKIIUH 3aMEIICHUS

XUMHUECKHE CBOMCTBA
aApEHOB: peaKUuu
MPUCOETUHEHUS], OKUCIICHUE
rOMOJIOTOB OEH30J1a

https://m.edsoo.ru/19DNOP1NS8

https://m.edsoo.ru/\WNGDLBK5D

https://m.edsoo.ru/FCNHX9WY'1

https://m.edsoo.ru/CSBNGDUCS

31

Oco0EHHOCTA XNUMUYECKUX

https://m.edsoo.ru/F2K2CB5PG



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
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG

CBOWCTB CTHpOJIA

32

33

Pemenne pacu€THbIX 3a1a4
Ha OIIpeJielICHHe
MOJIEKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOro BEIECTBA
Cnoco0bl mosry4eHus u
IPUMEHEHHE apeHOB

https://m.edso0.ru/QFKSRGCXW

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

34

['enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOJOPOIOB

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

35

Pacuétel o ypaBHEHUAM
XUMHYECKHUX PEAKIUH.
Cucremaruzanus u
0000111eHE 3HAHUI 10 TEME

https://m.edso0.ru/9VBZTY4PI

36

37

[Ipuponnsii ras. [lomyTHeie
HE(TSHBIE ra3bl

KamenHnslit yroas u
IPOAYKTHI €ro nepepaboTKu

https://m.edso00.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

38

Hed1b 1 ciocoOsl e€
nepepadotku. [Ipumenenue
MPOAYKTOB MepepaboTKH
HepTH

https://m.edsoo.ru/OREQY2CYG

39

T'enetnyeckas cBsI3b MCXKIY
Pa3IMYHBIMU Kj1aCCaMU
YIII€BOJOPOIOB

https://m.edsoo.ru/HQ22U8ZHE

40

41

42

43

FaJ'IOFeHOHPOI/ISBOI[HI)IG
YTJIIEBOOOPOJA0B: JICKTPOHHOC
CTPOCHUC, pCAKIIUU
3aMCIICHUA raJIor¢Ha

JleiicTBHe 1Ien04Yel Ha
TaJIOT€HIIPOU3BOIHBIC.
BsanmoneticTBue
JIATAJIOTCHAIKAHOB C
MarsueM U NUHKOM

CucremaTtu3zanus u
000011eHNe 3HAHU 110
pazgeny "YrieBogopoasr"
KonrtponsHas pabora o Teme
"VrneBonopoasr"

https://m.edso00.ru/XX94BSSGR

https://m.edsoo0.ru/FF11CTOKA

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

https://m.edsoo.ru/EJH90TT50

44

[IpenenpHBIC OTHOATOMHBIE
CIUPTHI: TOMOJIOTHYECKHUI

https://m.edsoo.ru/I9NSKPMLB



https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
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

psia, obmas hopmyina,
CTPOCHHE MOJICKYI,
M30MepHsl, HOMCHKIIATYpPa,
kiaccudukanus, puznueckue
CBOMCTBA

45

XUMHUYECKUE CBOUCTBA
MpeACIIbHBIX OJITHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

47

48

49

CriocoObI mosryueHust u
NPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

[Ipocteie 3dupsr:
HOMEHKJIaTypa U U30Mepus,
0c00EHHOCTH (PU3MUECKUX U
XUMHYECKNX CBOMCTB

MHOroaToMHbIE€ CIIUPTHI:
STWJICHTJIUKOJIb U TJIULEPHH,
ux QU3NYECKUE U
XUMHYECKHUE CBOMCTBA

CriocoObl nostyueHus u

MPUMEHCHUC MHOTOAaTOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAEB5AX

https://m.edsoo.ru/EU9L4B5H6

50

DeHOJI: CTPOCHUE MOJIEKYIIBI,
¢u3nyeckne CBONUCTBA.
TokcuuHocTh (heHoNa

https://m.eds00.ru/0117TP1EX

51

52

53

XUMHUYECKHUE CBOMCTBA
dbenona

CriocoObI nostyueHus u
npuMeHeHue peHomna
[IpakTuueckas padora Ne 2.
Pewenue
HKCHEPUMEHTAIbHBIX 3a7a4
no teme "CrupThl U peHos!"

https://m.edsoo.ru/DRURODFRJ

https://m.edso0.ru/60B9BOAKU

https://m.edso0.ru/SHIGNHMGK

54

Cucremarusanusa 1
000011IeHNE 3HAHUH I10 TEME

https://m.edso0.ru/J7BOOOWB6

55

AJ'IB)IGFI/I)IBI 1 KCTOHBI:
AJIEKTPOHHOE CTPOCHHUE
KapOOHWJIHHOU TPYIITIHI;
TOMOJIOTHYECKHUE PSIbI,
obmrast popmyra, U30MEpHs U
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN



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
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN

56

AJbIErubl ¥ KETOHBI:
¢bu3nveckre CBONCTBA;
peaKIuy NPUCOCTUHEHUS

https://m.edsoo.ru/FTMHFTV8V

57

58

59

Peakuuu okucienus u
KaueCTBEHHbBIC PEaKIIUU
ATBAETUIOB U KETOHOB

Crnioco0sI mostyueHus
aJIbJIETUJIOB U KETOHOB

OnHOOCHOBHBIE NIPEEIbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYII

https://m.edsoo.ru/MT7LK3HUT

https://m.edsoo0.ru/KOSEDOZNC

https://m.edso0.ru/3AG3MM12R

60

N3omepusa u HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢du3nueckue cBoicTBa

https://m.edso00.ru/88RK8HSL4

61

62

63

XHWMHYECKHUE CBOMCTBA
IpeieIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

OcoOeHHOCTH CBOICTB
MYPAaBbUHOM KHCIIOTBHI.
MHoroo6pasue kapOOHOBBIX
KHCIIOT

OCoOEHHOCTH CBOMCTB:
HeMnpeIeIbHbIX U
apoMaTH4eCKUX KapOOHOBBIX,
TUKapOOHOBBIX,
TUIPOKCUKAapOOHOBBIX
kucnot. [IpeacraBurenu
BBICIIIUX KapOOHOBBIX KHCIIOT

https://m.edso0.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4ZQ

https://m.edso00.ru/PO7B20AZG

64

65

66

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KHCIIOT

CriocoObI ostyueHust u
NpUMEHEHHE KapOOHOBBIX
KHCJIOT

CrnoxHble 3¢upsbL:
TOMOJIOTHUECKUH psif, oOras
bopmyna, u3oMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/ASMOQKWR52

https://m.edsoo.ru/ZY83U8721

https://m.edsoo.ru/4AC50QIMALE

67

dusnyeckne 1 XUMHYECKHE
CBOMCTBa 3(UpPOB

https://m.edsoo.ru/TCIGEW2K6

68

Pemenue pacu€THpix 3a1ay:

https://m.edso0.ru/K51200HVD



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
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
https://m.edsoo.ru/K512QOHVD

10 YPaBHEHUIO XUMHUYECKOMN
peakuuu, Ha OIpeieIICHNe
MOJIEKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOI0 BEIECTBA

69

[TpakTuyeckas pabora Ne 3.
Pemenue
HKCIEPUMEHTAIbHBIX 3a7a4
o Teme "KapOoHoBbIe
KuCIOoThI. CoxHbIe 3Gupbr"

https://m.edso00.ru/OGEJG1Z60Q

70

Kupsr: ctpoenue,
¢busnvecKrne 1 XUMHYECKHE
CBOCTBA (TUIPOJIU3)

https://m.edso0.ru/9SI1IVVGAD3

71

72

73

74

Oco0eHHOCTH CBOMCTB
KUPOB, COZEPKAIIUX OCTATKU
HETIPECIbHBIX KUPHBIX
KucaoT. JKupsl B Ipupoie

Mpu1a Kak coJIA BBICIIUX
KapOOHOBBIX KUCIIOT, UX
Morouree aercreue. [onstue
O CUHTETHYECKHX MOIOIINX
cpenctBax (CMC)
I'enernueckas cBsA3b
YIII€BOAOPOAOB U
KHCJIOPOJICOAEPIKALIUX
OpPraHUYECKUX BEIECTB
Pacuétel 10 ypaBHEHUAM
XUMHYECKHUX PEaKIUH

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

https://m.edsoo.ru/YPLLOQUE?Y

https://m.edsoo.ru/A8FI5XVSU

https://m.edsoo.ru/LZ5VLL2BX

75

CucreMarusanus u
0000111eH e 3HAHUN 110 TEME

https://m.edsoo0.ru/SSWMS8F7D7

76

OO6mras xapakTeprucTuKa
YTJIEBOJIOB U KJIaCCU(DUKAITUS
YTJIeBOJIOB (MOHO-, TH- U
TOJIMCaxapubl)

https://m.edso0.ru/01RIX8HGR

77

78

Monocaxapuabl: pusnueckue
CBOMCTBA 1 HaXOXXJIEHHE B
pUpoie

[IpuMeHeHue IIII0KO3bI, €€
3HAYEHUE B
KU3HEJEATEIIbHOCTH
OpraHusma

https://m.edsoo0.ru/8DKMBGIF6

https://m.edso00.ru/6LS9BLN9Q

79

Jucaxapuasl: caxaposa,

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



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
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

MaJbT03a U JaKT03a.
Haxoxnenue B mpupojie u
MPUMEHEHUE TUCAXAPUJIOB

80

[Tonucaxapuasl: cTpoeHUE
MaKpOMOJIEKYJI, (Pu3nyecKue
1 XUMHYECKHE CBOMCTBA,
pUMEHEHHE

https://m.edsoo.ru/52Z6UKUNG

81

82

83

ITonstue 00 HNCKYCCTBCHHBIX
BOJIOKHax

Pemenne PaCUYCTHBIX 3a1a4
Ha onpcacJICHUC 101U
BbIXOJa ITPOAYKTA pCaKIIUU
OT TCOPCTUYICCKU
BO3MOJXHOI'O

Cucremaruzanus u
0000111eHHE 3HAHUHA 110
pazueny

https://m.edsoo0.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH

https://m.edsoo.ru/YTA71S0GH

84

KonTponbHas padota no teme
"Kucnoponcoaepxariue
OpraHuYecKue coeAuHeHus"

https://m.eds00.ru/40ZT3216M

85

AMUHBIL: KJTaccupuKkanms,
CTPOEHUE MOJIEKYJI, 001IIast
dhopmyna, nzomepus,
HOMEHKJIAaTypa U GU3NYECKUE
CBOMCTBA

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

86

87

88

XHUMUYECKUE CBOKCTBA
anupaTHIECKUX aMUHOB

AHWIVH: CTpOCHHE aHWITNHA,
0COOEHHOCTU XUMUYECKUX
CBOWCTB aHWJIMHA

CriocoOblI ostyueHust u

MMPUMCHCHUC aJ'II/I(I)aTI/I‘-ICCKI/IX
AMHWHOB

https://m.edsoo.ru/MYC4DL1GD

https://m.edsoo.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

89

AMWHOKHCIIOTHI:
HOMEHKJIaTypa U U30MEpPHUs,
(dbu3nueckue CBOMCTBA.
OtnenbHbIE IPEACTABUTETN
0-aMHHOKHCJIOT

https://m.edsoo.ru/ROIOFGFVC

90

XUMHYECKHAE CBOMCTBA
AMHWHOKHUCJIOT, UX
OHMOJIOrMYECKOE 3HAUCHUE

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



https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
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

91

92

amMuHokucioT. CHHTE3 U
TUAPOJIN3 TIENTUIOB
benku xak nmpupoaHbIe
MOJIUMEPBI; CTPYKTYPBI
OcIIKOB

XUMHYECKHAE CBOMCTBA
0€eJIKOB

https://m.eds00.ru/C031GD96B

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

93

A3zoTcoaepxaiiue
TeTEePOLMKINYECKHIE
coeauHeHus. HykiienHOBEIC
KHCJIOTBI: COCTaB, CTPOCHUE U
OuoJsIornvecKas poJib

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

94

[IpaxTnueckas padora Ne 4.
Pemenne

AKCIICPUMEHTAIIbHBIX 337124
1o Teme "A3oTcoaeprKaiine
OpraHUYeCKUE COeTUHEHUA"

https://m.edsoo0.ru/NC46Z2YR7

95

[IpakTnueckas padora Ne 5.
Pemenue
SKCIEPUMEHTAIIbHBIX 33724
o teme "Pacnio3naBanue
OpraHUYECKUX COCTUHEHMI"

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

96

KonTponbhas padota no teme
"A3oTcoaepxaiiue
OpraHuYecKue coeAuHeHus"

https://m.eds00.ru/R6906G80U

97

OCHOBHBIE TTOHSITUSA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH M METOIBI X
CUHTE3a —IIOJIMMEPU3aLUs U
MOJUKOHJICHC AU

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

98

99

100

[Tmactmaccel. YTunuzamus u
nepepadoTKa MIacTUKa

DnacToMepbl: HaTYpaJbHbBIN
CUHTETHYECKHUE KAYUYKH.
Pesnna

BoiokHa: HaTypalbHEIE,
HCKYCCTBCHHBIE,
cuHrernyeckue. [lonumepsr
CIELUAJIbHOTO HA3HAYECHUS

https://m.edsoo0.ru/ITU7EQ648Y

https://m.edsoo0.ru/SO6ALFPLS

https://m.edsoo.ru/DOOJRVK4H

101

[TpakTuyeckas padora Ne 6.
Pemenne

https://m.edsoo.ru/Y1QOQLRS0OP



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

BKCHepI/IMeHTaHLHBIX 3a1a4
o teme ""Pacrio3znaBanue
mIacTMacc 1 BOJIOKOH"

O0600111EHE U
cucreMatrmni3anusia I/I3y‘~IeHHOI‘ (6]

102  marepuaina no Teme 1 https://m.edsoo.ru/REGCOZS45
"BricokoMOneKysipHbIE
coenuueHus"
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME



https://m.edsoo.ru/REGCOZS45

11 KUIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX
saep. XUMUYECKUH AJIEMEHT.
H3otonsl

CtpoeHue EKTPOHHBIX

000JI0YEK aTOMOB,
KBAHTOBBIE YHCIa

KoJua-Bo
4acoB

Bcero

Jlara

U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/NOPBJ3G7J

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

Kiaccudukanuss XMMIUIeCKHX
3JIEMEHTOB (S-, p-, d-, f-
AJIEMEHTHI)

https://m.edsoo.ru/MDGLT301C

Pacnpenenenue 351eKTpOHOB
110 ATOMHBIM OpPOUTAIISAIM

DIIEKTPOHHBIE
KOH(UTYpaIi aTOMOB
3JIEMEHTOB B OCHOBHOM H
BO30YXIEHHOM COCTOSTHUHU
ONEKTPOHHBIE
KOH(UTYpaIi HOHOB.
DNEeKTPOOTPUIIATENILHOCTD

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

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

https://m.edso0.ru/3ZORH4PQL

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKHUX DIIEMEHTOB /.
H. MenpaeneeBa, CBA3b C
COBPEMEHHOM Teopuen
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTH U3MECHEHUS
CBOMCTB XUMHUYECKHUX
DJIEMEHTOB M 00pa3yeMbIX
UMM TIPOCTHIX U CIIOKHBIX
BEIIIECTB 10 TPYIIaM U
neproamMm

CucremaTu3anus u
000011IeHNE 3HAHUI 10 TEME

https://m.edsoo.ru/RRTS1FRBD

https://m.edsoo.ru/M2BG8LOQGU

https://m.edsoo.ru/FOHYMABMC

10

Bunn xuMnueckou CBSI3H.
MexaHu3mbl 00pa3oBaHMs
KOBAJIGHTHOM CBS3H.
BonoponHas cBs3b.

https://m.edsoo.ru/YSFOZQORM



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
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM

11

MeKMONEKyIIIpHBIE
B3aUMOJICUCTBUS

BanenTHOCTh 1 BaJICHTHBIC
BO3MOXKHOCTH aTOMOB. CBS3b
AJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX
F€OMETPUUYECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

13

14

15

16

IIpencraBienus o
KOMILIEKCHBIX COSTUHEHUIX:
COCTaB U HOMEHKJIaTypa

BemectBa MoJieKyasipHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS.
Tunel KpUCTALITNYECKUX
PELIETOK U CBOKCTBA
BEILECTB

Ilonstue o JAUCIICPCHBIX
CHUCTCMaAx. Hpe,I[CTaBJ'ICHI/Ie (6]
KOJUIOUMJHBIX paCTBOpax

HcrunnbIe pacTBOPSL:
HACBIILICHHBIE U
HEHACBIIICHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruapatsl

CriocoOb! BBIpaKEHUS
KOHIIEHTPAllU1 pacTBOPOB

https://m.edsoo.ru/PNUHMOOP5

https://m.edso0.ru/40CASLVY3

https://m.edso0.ru/8QWSNJMI0

https://m.edsoo.ru/MI12GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3agau ¢
WCTIOJIb30BAHUEM MTOHATHI
"MaccoBast 107151
pPacTBOPEHHOTO BellecTBa',
"MoJIsipHas KOHIIEHTpaus'"

https://m.edso00.ru/9YYG9X6FN

18

Knaccudukanus n
HOMEHKJIaTypa
HCOPTaHNYCCKUX BECIIECCTB

https://m.edsoo.ru/Y3JUK9MC4

19

20

Cucremaruzanus u
000011IeHrEe 3HAHUH I10 TEME

KonTpomnpHas pabora mo
temaM "CTpoeHue aToma.
[lepronnueckuii 3aKOH U
Ilepronnueckas cucrema
XUMUYECKHX AIIEMEHTOB /.
N. Menneneena", "Ctpoenue

https://m.edsoo.ru/7LEFEQFM5

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



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

21

BemiecTBa. MHoroo0Opasue
BellecTB"

Knaccugukarnus Xxumuueckux
peaKkuil B HEOPraHUYECKON 1
OpraHMYECKON XUMHUHU. 3aKOH
COXpaHEHHUsI MACChI BEILECTB;
3aKOH COXpaHEHUS U
IIPEBPALICHNsS] SHEPTUU IPU
XUMHYECKHUX PEaKIMIX

https://m.edsoo.ru/ZOMZM8REE

22

TennoBble 3¢ exThI
XUMHYECKUX PEAKIUM.
Tepmoxumuueckue
YPaBHEHUS

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

23

Beruncienus no ypaBHeHUSIM
XUMHYECKUX PEAaKUUN U
TEPMOXUMHUYECKUM
YpaBHEHUSIM

https://m.edsoo.ru/V5SWAVUX0H

24

25

26

27

CKOpOCTh XMMUYECKOM
peakuuu, e€ 3aBUCUMOCTb OT
pa3IUYHbBIX (PAKTOPOB.
Karanus u karanusartopsl

['oMoreHHbI€ U reTepOreHHbIE
peaxiuu

[TpakTuyeckas padora Ne 1
1o treMe "BinsiHne
pa3InYHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYECKOU
peakuun"

OO6patumMble U HeOOpaTUMBbIE
peakuyuy. XMMHYECKOE
paBHOBECHE

https://m.edsoo.ru/DSEHND9EL

https://m.edso00.ru/RNS8POZ7YO

https://m.edso00.ru/NGQO5JTY7

https://m.edsoo.ru/XHPQ3BRAJ

28

[TpaxkTrueckas padota Ne 2
o reme "Binsiaue
pa3InYHbIX (PAaKTOPOB HA
MI0JIO)KEHNE XMMHUECKOTO
paBHOBeCHS"

https://m.edsoo.ru/UMB65DAVK

29

DIIEKTPOIUTHYECKAS
muccoranus. CHIIbHBIC U
cy1adble 3JEKTPOITUTHI.
Crenens AMCCOLUALINU

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

30

HNoHHOe npoun3BeieHne BOBI.

https://m.edsoo.ru/7S6FENILYU



https://m.edsoo.ru/ZOMZM8REE
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
https://m.edsoo.ru/7S6FNI1YU

Cpena BOOHBIX pacTBOPOB.
Bopopoansiit nokaszarens
(pH) pactBOpa

31

32

33

34

35

I'maponus coneit. Peakuuu,
IIPOTEKAIOIME B PaCTBOPAX
AIIEKTPOJINTOB

ITpakTrueckas padota Ne 3
1o TeMe " XUMH4YecKue
peaKkiuu B pacTBOpax
AJEKTPOJIUTOB"

OKHUCIMTEIIHLHO-
BOCCTAHOBUTEbHBIE
peakuuu. Baxneimme
OKHUCJIUTEIHN U
BOCCTaHOBUTEIHN

MeTo IeKTPOHHOTO
(371EKTOHHO-UOHHOT0)
Oananca

DIIEKTPOJIN3 PaCTBOPOB U
pacIiyiaBoOB BEIIECTB

https://m.edsoo.ru/L5SHMAMHLJ

https://m.edsoo.ru/RDSCXFMNS

https://m.edsoo.ru/AF9ATHSZT

https://m.edsoo.ru/LCSPR4PCZ

https://m.edsoo.ru/7UC0OBIP3Q

36

37

38

Pemenue 3agau pa3nuyHbIX
THUIIOB

Pemenue 3a1au pa3nuyHbIx
THUIIOB
Cucremaruzanuus u

000011IeHEe 3HAHUN 10 TEME
"XumMudeckue peakuuu"

https://m.edsoo.ru/MBRCJ2BHV

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/O0CUUKMF1

39

40

KonTponbHas pabora no
TeMe "XuMnueckue peakuu'

[TonoxxeHne HeMETaIOB B
Ilepnonnueckoi cucreme
XUMHYECKHUX JIEMEHTOB JI.
N. Menneneesa u
O0COOEHHOCTH CTPOECHHMSI UX
aToMoB. Ou3nveCcKue
CBOMCTBA HEMETAJIJIOB

https://m.edsoo0.ru/E120ZSNS2

https://m.eds00.ru/S2T11G534

41

AmnoTponusi HEeMeTauIoB (Ha
pUMepe KUCIOpo/ia, CepHl,
dbocdopa u yriaeposa)

https://m.edsoo.ru/DKHVETX6S

42

Bopopoa: nonyuyenue,
buznyecKkue 1 XuMHUYECKHe

https://m.edsoo.ru/EOAB3TJZ2



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
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2

cBoiicTBa. ['mapuasl

43

44

45

46

47

48

["ajoreHsl: HaX0XJIEHUE B
IPUPOJE, CIIOCOOBI
NOJy4YeHus1, PU3NUECKUE U
XUMUYECKHUE CBOKCTBA

["ajoreHoBOI0PO/IbI.
Baxueiine
KHCJIOPOJICOIEPIKAIINE
COCIMHEHUS TaJIOTEHOB
JlaGopaTopHbie 1
MPOMBIIIICHHBIE CIIOCOOBI
MOJTyYCHUS TaJIOTCHOB.
[TpuMeHeHHe TaTOreHOB U UX
COCMHEHUI

[TpakTuueckas paborta No 4.
Pemenue
SKCIEPUMEHTAIbHBIX 3a/1a4
o Teme "["amoreHsr"

Kucnopon: naboparopHeie u
MPOMBIIIJICHHBIE CITOCOOBI
NOJTyYeHUs, PU3UUECKUE U

XUMUYECKHE cBoMCcTBa. O30H.

HpI/IMeHeHI/Ie KHCJIOpOoJda 1
O30Ha

OKCI/I,Z[BI N IEPOKCUBL

https://m.edso0.ru/8ESM200XI

https://m.edsoo.ru/FWWHG6A36J

https://m.edsoo.ru/ULSR2WQ2T

https://m.edsoo.ru/VJHPY U202

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

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

49

50

51

Pemenue 3agau pa3nuyHbIX
THTIOB

Cepa: Hax0XJIeHUE B
PHUPOJIE, CIIOCOOBI
NoJTyueHusi, pU3NYeCcKue u

XUMHUYECKUE CBOWCTBA

CepoBoniopo/i, cynbhuabt

https://m.edso0.ru/Q8L50HZYY

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

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

52

Kucnoponcoaep:xaine
COCTMHEHUS CEPBHI.
OCo0EHHOCTH CBOMCTB
CEpPHOM KUCIIOTBI

https://m.eds00.ru/8 TN3S72505

53

[TpakTiueckast pabora Ne 5.
Pemenue
SKCIIEPUMEHTAJBHBIX 3a7a4
no teme "Cepa u eé
coeMHeHus"

https://m.eds00.ru/9S76ZZRFW



https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
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

54

A30T: HaXOXJACHHUE B
MPHUPOJIC, CTIOCOOBI
NOJy4YeHus1, PU3NUECKUE U
XUMHUYECKHE CBOMCTBA.
AMMUaK, HUTPUJIBI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnoponconepxaniue
COCIMHEHMS a30Ta.
OCo0EHHOCTH CBOICTB
a30THOM KHCJIOTBI

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

56

[IpuMeHeHue a3ota u ero
COCMHEHUI. A30THbBIC
yao0peHust

https://m.edsoo0.ru/MO1P034QF

57

docdop: HaAXOkKAECHUE B
PHUPOJIC, CTIOCOOBI
NOJy4YeHUs1, PU3UIECKUE U
XUMHYECKHE CBOWCTBA.
®ochuns u pochun

https://m.edso0.ru/PXZ01Z20S0

58

59

60

61

62

63

Oxkcunsl pocdopa,
docdopcoaepxanire
kucyoTel. Conu hochopHoii
KHCJIOTBI

[Tpumenenue docdopa u ero
coeaunenuit. @ochopHsie
ynoOpeHust

[TpakTuyeckas padora Ne 6.
Pewenne
9KCHEPUMEHTAIBHBIX 3a/1a4
no Teme "A30T 1 pochop u
WX COCIUHEHUS"

VYraepon: HaXoXIeHHE B
IpUpPOJIE, AIUIOTPOIHbIE
MouUKAIMK; (U3NIECKHE
¥ XUMHYECKUE CBOMCTBA,
pUMEHEeHHE

Oxkcun yrnepona(ll), okenn
yraepona(lV), yronpHas
KHCJIOTa U €€ COIU
Pemienue 3amayd pa3nuaHbIx
THUIIOB

https://m.edso00.ru/00ZT28DNQ

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

https://m.eds00.ru/97LCBY XY2

https://m.edsoo.ru/IWDS30OTDR

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

https://m.edso0.ru/POQWKCINJIX

64

Kpemuuii: Haxox1eHHE B
MIPUPO/IE, CTIOCOOBI

https://m.edsoo.ru/R7FY3Y3BW



https://m.edsoo.ru/IZPKO7C4P
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
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW

65

66

67

NOJy4eHus!, PU3NIECKUe U
XUMUYECKHUE CBOKCTBA

Oxcun kpemuus(1V),
KpEMHHEBasi KUCIIOTA,
CUJIMKATBI

[IpumeHeHne KpeMHUS U €T0
coeguHenuii. CTeko, ero
MOJIy4YEHUE, BUJIbI CTEKIIA
Pewenue 3ana4d pa3nuyHbIxX
TUIIOB

https://m.edso0.ru/NTQOS329K

https://m.edso0.ru/IXJ00600T

https://m.eds00.ru/S5319XD1S

68

69

70

CucremMarusaius u
0000111eHE 3HAHUH 10 TEME
"Hemeramisr"

KoHTtposbHas padoTa mo
teme "Hemeramisr"

AHanu3 pe3ynbTaToB
KOHTPOJIbHOUN paboThI,
KOPPEKLHsI OIIHOOK

https://m.edso00.ru/QCSGMOTFS

https://m.edsoo.ru/VPSTFCAFI

https://m.edsoo.ru/LAOAONSJ7

71

72

[Tonoxxenne MeTaimios B
[Iepnoanueckoii cucreme
XUMHYECKHX DJIEMEHTOB.
OCo0eHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UEK
aTOMOB METAJJIOB

OO6mme puznueckue
CBOWCTBA METAJIJIOB.
[TpuMeHeHHEe METaIIOB B
OBITY M TEXHUKE

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

https://m.edsoo.ru/ICNOR6AKW

73

CmutaBsl MeTauioB. Kopposus
METAJUIOB

https://m.eds00.ru/1V3XS7FXT

74

75

76

Pemenue 3agau pa3nuyHbIx
THUIIOB

DNEeKTPOXUMHUYECKHIA P
HaIpsDKEHUH METaJUIOB.
O611e crnocoObl MoTy4eHHUs
METaJlIOB

OO01mas xapakTepucTHKa
MeTaioB |A-Tpynbl
[lepronnueckoit cucTeMsl
XUMHYECKHX 3JIEMEHTOB.
Harpwuii u kanuii: mojsydeHue,

https://m.edsoo0.ru/HCZY575D9

https://m.edsoo.ru/SWJLF3YLW

https://m.edsoo.ru/W4VWNSJ5E



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
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

¢du3nvecKre 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHHUE
IIPOCTBIX BEIIECTB U UX
COEIMHEHUN

77

78

OO0mast xapaKTepUCTHKA
MeTaioB ||A-rpymisl
Ilepronnueckoit cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB.
Maruuii 1 KaJabLuii:
nojryueHue, pusndeckue u
XUMHYECKHE CBOICTBA,
MPUMEHEHUE TPOCTHIX
BEILIECTB U UX COCAUHEHUI

JKéctkocTh BOJBI M CITOCOOBI
e€ yCcTpaHEeHHUs

https://m.edso0.ru/Q4YBTZ3RY

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

79

AIOMUHUI: IOJTy4YEHHE,
du3nUecKkre 1 XUMHIECKHIE
CBOWCTBA, IPUMEHEHHE

https://m.edso0.ru/OZHBSJBQ6

80

AmdoTepHbIe CBOICTBA
OKCH/JIa M THIIPOKCH/IA
QITIOMUHUS,
THJIPOKCOKOMIUIEKCHI
IIOMUHUS, UX IPUMEHEHHE

https://m.edsoo.ru/RM2IRHCBM

81

82

83

84

Pemenue 3agau pa3nuyHbIX
THUIIOB

[TpakTuyeckas padora Ne 7.
Pemienne
SKCHEPUMEHTAJIbHBIX 3a7a4
o TeMe ""MeTalIbl TIIaBHBIX
noarpymnm"

OO01mas xapakTepucTHKa
METAaJLJIOB MOOOYHBIX
noarpynn (b-rpymm)
[Tepuoanueckoit CuCTEMbI
XHMUYECKHX DJIEMEHTOB
du3nyecKrue U XUMUUCCKHIE
CBOMCTBA XpOMa U €ro
COCTMHEHUH, NX TPUMEHEHNE

https://m.eds00.ru/ZCTJX7CQ3

https://m.edso0.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMH85BONN

85

Baxueiimme coequHeHus
Mapranuna. [lepmanranar
KaJiisl, €ro OKUCIUTEIbHBIC
CBOMCTBaA

https://m.edsoo.ru/TVZPEX8X4



https://m.edsoo.ru/Q4YBTZ3RY
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

86

duznueckre 1 XUMHUUECKHUE
CBOICTBA JKeJIe3a U €T0
coenuHeHuil. [lonyuenue n
MIPUMEHEHHUE CIIABOB KeJe3a

https://m.edso0.ru/71YSMIGSD

87

duznueckre 1 XUMUYECKUE
CBOMCTBA MEIU U €€
COCIMHEHUH, UX TPUMEHEHNE

https://m.edso0.ru/GET2L9K3X

88

duzndyeckre U XUMHUYECKIE
CBOMCTBA IIMHKA U €ro
COCIUHCHMI, UX
MIPUMEHEHUE.
I'mapokcoKOMIIEKCHl IUHKA

https://m.edsoo0.ru/O4C50KBEJ]

89

[TpakTuueckas paborta No 8.
Pemenue
AKCIIEPUMEHTAJIbHBIX 3324
o Teme "MeTaibl
00OYHBIX OArpymn"

https://m.edsoo.ru/BAJAYW82G

90

91

92

Pemenue 3amau Ppa3INIHbIX
THUIIOB

O06o06mIeHNE U
CUCTEeMAaTU3AIHs U3yYEHHOTO
MaTepuana o TeMe
"Metannsr"

KonTponbnas pabota mo
Teme "Metamis!"

https://m.edsoo.ru/EI77TEUHQZ

https://m.edsoo.ru/NHKRDJUTS

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

93

AHanu3 pe3yibTaToB
KOHTPOJIbHOHM paboThI,
KOPPEKIIUS OITMO0K

https://m.edso00.ru/KGZODOKTT

94

Posib xuMuu B obecrieueHNH
YCTOWYHBOTO Pa3BUTHUSA
yenoseuyectsa. [lonarue o
Hay4HBIX METOJIaX
VCCJIEIOBAHMS BEIIECTB

https://m.eds00.ru/SSTS5RWKS8

95

Hayunble npuHIUIBI
OpraHu3aIi XUMHUYECKOTO
IIPOU3BO/ICTBA.
[TpombInieHHBIE CTIOCOObI
MOJTYYEHHS BAKHEUIITNX
BELIECTB

https://m.edso0.ru/\V4Y20WS8UR

96

XUMHUYECKOE 3arpsi3HEHUE
OKpYKalOIIeH Cpelibl U ero

https://m.edsoo.ru/HFYWAQ1VW



https://m.edsoo.ru/71YSMIGSD
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
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW

MOCICACTBUA

97

98

XUMHUS U 3J0POBBE UEIOBEKA.
JlexapcTBeHHBIE CpEACTBA

Xumus numu. Poinb XxuMuu B

o0ecrieueHuy MUIEeBOI
0€e30I1aCHOCTH

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

https://m.edsoo.ru/BTM3AEKNW

99

KocMmernueckue u
nap(droMepHbIe CpPeCTBa.
BriToBag xumug

https://m.edso0.ru/QV85PPBKW

100

101

102

XUMHS B CTPOUTEIILCTBE.
Baxnenmue cTpouTenbHbIe U
KOHCTPYKLIMOHHbIE
MaTepuabl

XUMUS B CEIbCKOM
xo3siicTBe. OpraHuyeckue u
MUHEpPAJIbHBIE yI00pEHUS
Cucremaruzanus u
000011IeHrEe 3HAHU I10 TEME

https://m.edsoo0.ru/5FX2N2T3J

https://m.edsoo.ru/YY395R0QAJ

https://m.edsoo.ru/IGMSCP0OK9

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102



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

ITPOBEPSAEMBIE HA EI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITIPOT'PAMMBI CPETHEI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHMS

1

IIpoBepsiemble TpeGOBAHUS K PeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Bnanenne cucreMoil XMMUYECKUX 3HAHUM, KOTOPAsi BKIIFOYAET:

11

1.2

OCHOBOIIOJIATAIOIINE TOHATUSA (XUMUUYECKHM 3IIEMEHT, aTOM, HW30TOIIbI,
JNICKTPOHHAsI 000JI0YKa aTtoma, S-, p-, d-dJICKTPOHHBIC OpOMTANIN aTOMOB,
OCHOBHOE U BO30YXJIEHHOE COCTOSTHUE aTOMa, HOH, MOJIEKYJia, BaJIeHTHOCTH,
ANEKTPOOTPHUIIATENBHOCTD, CTETIEHb OKUCIICHHSI, XUMUYECKasl CBs3b (G- U T-
CBsI3b, KpaTHBIC  CBS3WM), THUOpHIM3alds  aTOMHBIX  OpOWTaleH,
KpUCTaJUTMYeCKasi peméTka, MoJib, MOJIIPHAas Macca, MOJIAPHBIN 00BEM,
MOJIIpHAsl KOHLIEHTpPALUs, PacTBOPHI (MCTHHHBIE, AUCIEPCHBIE CHCTEMBI),
KPUCTAJIOTUAPATHI, YIIIEPOJHBIA CKeneT, (yHKIMOHAIbHAs TIpymia,
paaMKai, W30MEphl, CTPYKTypHas ¢opmyna, Hu3oMepus (CTPyKTypHas,
reoMeTpuyeckas (Irc-, TPAHCU30MEPHsl), TOMOJIOTHYECKUI Psil, TOMOJIOTH,
YIIEBOOPOABI, KUCIOPO/I- U a30TCOJAEPIKAIINE COSAMHEHUS, OMOTOTUYECKI
aKTUBHBIE BemlecTBa (YIJIEBOABI, JKUPBI, OENKH), MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS, KPEKUHT,
pUGOPMUHT, THUTIBI XUMUYECKUX peakiui (OKHCTTUTENBHO-
BOCCTaHOBUTENBHBIE, K30~ U DHIOTEPMUYECKUE, pEaKIIMi HOHHOTO OOMEHa,
roMO- ¥ TeTEepOreHHble, o0paTuMble U HeoOpaTUMBIE), pPACTBOP,
AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOTUTHIECKAsI TUCCOIIUAIINS, CTETICHb
JUCCOIMAIIMN, OKHUCIHUTENIb, BOCCTAHOBUTEIb, DJEKTPOJIM3, CKOPOCTh

XUMHYECKOM pCaKknun, XUMH4YE€CKOC paBHOBCCI/IC)

TEOPUU M 3aKOHBI (TEOPUSI XUMUYECKOTO CTPOSHUSI OPTaHUYECKUX BEIIECTB
A.M. bytneposa, Teopus ANEKTPOJIUTUYECKON JIMCCOLMAITNH,
[Tepuonnueckuit 3axkon .M. MenpaeneeBa, 3aKOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU  SI3BIK XUMHHU, MHPOBO33PCHUYCCKUC
3HaHUS, JIeXKAIIME B OCHOBE MOHMMAaHUS MPUYUHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SIBIICHUM, COBPEMEHHBIE MPEICTABICHUS O CTPOCHHUH BEIIECTBA

Ha aTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSX

1.3

MpEaACTaBJIICHHUA O MCXaHU3MAX XUMHUYCCKUX peaxunﬁ, TCPMOANHAMUYCCKUX
N KHHCTHUYCCKHUX 3aKOHOMCPHOCTAX HX IMPOTCKaHUA, O XHUMHYCCKOM

paBHOBCCHUU, NUCIICPCHBIX CUCTCMAX
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1.5

2.1

(akTOIOrMUECKUE CBEICHHUS O CBOMCTBaX, COCTaBe, IMOJYyYCHHH U
6e3011acHOM UCIIOJIB30BAHUM  B@XKHEHIIMX  HEOPraHMYECKUX U

OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOH JEATEIbHOCTH YETIOBEKa
oOmye Hay4Hble MPUHLHUIBI XUMUYECKOTO IPOU3BOJACTBA (Ha mpuMepe
IIPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJIa, IepepabOTKU HEPTH)

CdopMUpOBaHHOCTH YMEHUI BBISBIISTD:

XapaKTCPHBIC IIPU3HAKW W B3aMMOCBA3b HM3YUYCHHBIX HOHS[TI/Iﬁ, IIPUMCHATH
COOTBCTCTBYIOIIMC TIIOHATUA TpPUA OIMMUMCAHUKU CTPOCHUA U CBOICTB

HCOPTaHUYCCKUX U OPIraHNvYCCKUX BCIICCTB U UX HpeBpameHm”I

2.2

B3aUMOCBSI3b XUMHUYECKUX 3HAHUN C TOHATUAMHU M TIPEACTABICHUSIMHU
JIPYruX TPEeIMETOB g Oojee OCO3HAHHOTO IMOHWMAHUS U OOBSICHEHUS

CYIITHOCTHU MAaTCPUAIbHOI'O CAUHCTBA MHpPa

C(bOpMI/IpOBaHHOCTL YMEHHSA UCIIOJIB30BATh:

3.1

HanMCHOBaHUA  XHMMHUYCCKHUX COG,I[I/IHCHI/Iﬁ MCKAYHAPOAHOT'O CO103a
TeOpeTquCKOﬁ n HpHKHaHHOﬁ XUMHUHU U TPUBHAJIBHBIC HA3BAHUA BCIICCTB,
OTHOCAIIMXCA K H3YUYCHHBIM KJIaCCaM OPraHMYCCKUX M HCOPraHMYCCKHUX

COEIMHEHUI

3.2

XUMHYECKYI0 CHUMBOJIUKY JJIi COCTaBleHUS (OpMysl HEOPraHWYECKUX
BEIIECTB, MOJEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U

CKeJIETHBIX) (hOpMYJT OPraHUYECKHX BEILECTB

4.1

4.2

4.3

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIPOBATS:

HEOPraHWYeCKHE BEILECTBA, CAaMOCTOATENIbHO BBIOMpAaTh OCHOBAaHMUSA MU
KPUTEPUH VIS KITACCH(PUKAIIMU N3yIaeMbIX XUMUYECKHX 00bEKTOB
OpraHMYeCcKHe BEIIECTBA, CAMOCTOSTENBLHO BHIOMPATh OCHOBAHUS U KPUTEPUH
JUTS KJIacCU(UKALIMHN U3y4aeMbIX XMMHUECKUX OOBEKTOB

[0 Pa3IU4YHBIM NpU3HaKaM (YHUCIy M COCTaBy pPEAarupyrOLIMX BEIIECTB,
TerIoBoMy 3 dexTy peakunu, N3MEHEHUIO CTENeHEel OKUCIICHUS AJIEMEHTOB,

00paTUMOCTH PEAKIINH, yYaCTHIO KaTaln3aTopa)

ChopMHpPOBAaHHOCT, YMEHHS XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM M BO30Y)XJIE€HHOM COCTOSTHUM) M MOHOB XUMHUYECKUX
sanemeHToB 1 — 4 nepuonos Ilepuoguueckoit cucremsl .M. Menneneesa u
UX BaJCHTHBIC BO3MOXXHOCTH, UCIOJIB3YS TOHATHUS S-, p-, (-3JEKTPOHHBIC

opOuTaNu, S3HEPreTU4ecKrue ypoBHU

CdopMUpoBaHHOCTh yMEHHSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB M O0pa3yeMbIX HMHU COEIUHEHUH IO

[IepUOJIaM U Ipymnmam




CdopMUpOBaHHOCTH YMEHHSI COCTABIISATh YPAaBHEHUSI XUMUYECKUX PEAKITUIA

! U PaCKphIBaTh UX CYIIHOCTb:
71 OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIIMA TMOCPEACTBOM COCTABJICHHUS
' AIEKTPOHHOTO OajlaHca TUX peaKlui
YpaBHEHUS pEaKIU{ pPAa3IMYHBIX THIIOB, T[IOJIHBIE W COKPAIICHHBIC
7.2 YpaBHEHHUS PEaKuil MOHHOTO OOMEHA, YUMTHIBAsl yCIOBHS, NMPU KOTOPBIX
9TH peaklUy UAYT J10 KOHIIA
73 peakuuil TUOApONM3a, peakuui KOMIUIEKCooOpa3oBaHMsl (HAa MpUMeEpe
' TUIPOKCOKOMILIEKCOB IIMHKA M aTFOMUHUS)
8 CdopMupoBaHHOCTH YMEHHUS MTOATBEPIKIATh:
HAa KOHKPETHBIX MpHUMEpax XapakTep 3aBUCHUMOCTH PEaKIIHOHHOM
CIIOCOOHOCTH  OpPraHWYECKHX COCIMHEHWH OT KpPAaTHOCTH H  THIIA
8.1 KOBAJICHTHOHN CBSI3U (G- W T-CBSI3M), B3AaUMHOTO BIJIMSIHHSI aTOMOB W TPYIIII
aTOMOB B MOJIEKYJIaX, a TaKkKe OT OCOOCHHOCTEH peanu3alud pa3IudHbIX
MEXaHHU3MOB MPOTEKAHMS PEaKIuit
8. XapaKkTepHble XHMHUYECKHE CBOMCTBAa BEIIECTB COOTBETCTBYIOIIMMHU
' OKCIIEPUMEHTAMH U 3aITUCSIMH YPABHCHUH XUMUYCCKUX PEAKITHIA
CdopMupoBaHHOCTh YMEHHUS XapaKTepHU30BaTh COCTAaB U BaKHEHUIIIHE
CBOICTBA BENIECCTB, MPUHAISKAIUX K ONMPEICIEHHBIM KJIaccaM U TPYIIIIaM
9 coemquHEHUN  (IPOCThIE  BEIIECTBA, OKCHUMABI, THAPOKCHIBI,  COJIH,
YIIEBOAOPOABI, MPOCThIE dPUPHI, CIUPTHL, (EHONBI, aTbACTHABI, KETOHBI,
KapOOHOBBIC KHUCIIOTBI, CIOXHBIE J(GUPBI, KUPHI, YIJIEBOIbl, AMHUHBI,
AMUHOKUCIIOTBI, OETIKN)
ChopMUpOBAaHHOCTH YMEHHUS MPOBOJUTH PACUETHI 10 XUMHYCCKHM
10 dbopMysiaM W YpaBHEHHSM XHUMHUYECKUX PEAKIUH C HCIOJIb30BAHUEM
(bU3HYECKUX BETUYHH:
Macchl (00bEMa, KOMMYeCcTBa BEIIECTBA) MPOIYKTA PEAKIIMH, €CITH OJHO U3
10.1 UCXOIHBIX BEIIECTB JIaHO B BHJIE PAcTBOpa C OMNPeAeNEHHONW MacCOBOM
JoJIel pacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )
10.2 MacCcOBOM WM 00BEMHOM JJOTH, BBIXOJIa MPOAYKTA PEeaKIINU
10.3 TEIUIOBOTO P QeKTa peakuii
10.4 00BEMHBIX OTHOIICHUH Ta30B
10.5 M0 HAXOXACHUIO XUMUYIECKOHN (hOpPMYJIbI BEIIECTBA
Brnanenue cucremMoil 3HaHMA O METOJAX HAYYHOTO TO3HAHUS SIBJICHUN
11

npupoabl, UCIOJB3YEMBIX B €CTCCTBCHHBIX HAyKaX W YMCHHC IPUMCHATH

9TU 3HaHUA TpU SKCOCPUMCHTAJIbBHOM MCCICIOBAHUMU BCIICCTB U JJIA




O0BACHEHHS XUMHYECKUX HBHCHHﬁ, HUMCIOIIUX MCECTO B MPUPOAL,

HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH YCJIOBCKA U B HOBCGHHCBHOﬁ KHU3HU

12

13

14

15

CdopMrupoBaHHOCTH YMEHHSI IPUMEHSTH (MCIIOIH30BATh) 3HAHUS O COCTABE U
CBOWMCTBAaX BEUIECTB Ui OKCIHEPUMEHTAJIbHOW TMPOBEPKU  THIIOTE3
OTHOCUTEJIbHO 3aKOHOMEPHOCTEM MPOTeKaHWs XUMHYECKHX peakUud Hu
MPOTHO3UPOBAHUSI  BO3MOXKHOCTEM  HMX  OCYIIECTBIICHUS;  CHUCTEMHbIC
XUMHYECKUE 3HAHUS Ui OOBSCHEHHS U TPOTHO3UPOBAHMS SIBJICHUH,
UMEIOIIMX ECTECTBEHHOHAYYHYI0 NPUPOAY; I MPUHATUS TIPaAMOTHBIX

peleHuii mpobIeM B CUTYAIHSIX, CBSI3aHHBIX C XUMHEN

ChopMupoBaHHOCTH yMEHHS IUIAHUPOBATb M IPOBOAUTH XUMHUYECKHN
9KCIEPUMEHT (TIOydeHHEe U HW3YYCHHE CBOWCTB HEOPraHWYEeCKUX H
OpPraHMYeCKHX  BEIIECTB, KadeCTBEHHBIC  PpEaKIUH  YTJIEBOJOPOIOB
pa3IMYHBIX KJIACCOB M KHCIOPOACOAEPKAIINX OPraHUYECKUX BEIIECTB,
pelIeHne SKCIEPUMEHTAIBHBIX 3aa4 110 Paclo3HaBAHUIO HEOPTAaHHYECKUX
U OpraHMYeCKUX BEUIECTB) C COOJIIOJIGHHEM IpaBuil 0€30I1acHOrO
oOpailleHuss ¢  BelleCTBAaMU U JJAOOPATOpPHBIM  00OPYAOBaHUEM;
(GOopMyIHpOBaTH LIENU HMCCIIEAOBAHUS; MPEICTABIATh B PasIM4HON (opme
pe3yibTaThl ~ AKCIEPUMEHTa,  aHAIM3UPOBAaTh M OLEHUBATh  HUX

JIOCTOBEPHOCTb

ChopMHpPOBaHHOCTE yMEHHsI OCYILECTBIATH Il€JICHAIPABIECHHbIN IOUCK
XUMHUYECKOW MH(POpPMALlUK B Pa3IMYHBIX MCTOYHHMKAX (HaydHas M y4eOHO-
Hay4yHasl JUTepaTypa, CpeAcTBa MaccoBoW mH(opmaruu, cetb HTepHeT u
Ipyrue), KPUTHUECKH  aHAJIM3MPOBaThb XHUMHUYECKYI0  HMH(OpMaIHIO,
nepepabaTbiBaTh €€ M HCIOJIB30BATH B COOTBETCTBUM C IIOCTaBJICHHOM

y4eOHOM 3a1aueit

CdopMupoBaHHOCTh YMEHHSI TPOTHO3UPOBATH, AaHATU3UPOBATh U OLIEHUBATH
WHOOPMALIUIO C TIO3WIMKA JKOJOTHYECKOW O€30MacHOCTH TOCIEICTBUN
OBITOBOM W TIPOM3BOACTBCHHOM JIEATEIHLHOCTH YEJIOBEKAa, CBSI3aHHOM C
nepepaboTKOM BEmecTB; CPOPMUPOBAHHOCTH YMEHHUN OCO3HABATH OMACHOCTh
BOS}IGﬁCTBHﬂ Ha JXHBBIC OPraHU3MBbI OHpe}I[eJ'IéHHBIX B€OICCTB, ITOHUMasA
CMBICJI TTOKa3aTeist npenenLHoﬁ JIOHyCTPIMOfI KOHIOCHTpalluu, U MMOACHATH Ha
npUMepax CrocoObl YMEHBIIEHHS UM TPEJOTBPALEHHS KX BPEIHOTO

BO3JICHCTBHUA Ha OpraHu3M 4€JIOBCKa




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA EI'D ITIO

XUMHHA
Kox IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 TeopeTndyeckrie OCHOBbI XUMUHU
Crpoenne BemiectBa. CoBpeMeHHasi MOZENb CTPOCHHUs aToMma. Pacnpenenenue
JNIEKTPOHOB 10 DHEPreTHYECKUM ypoBHsAM. Kiaccupukanus XUMHYECKHX
11 aneMeHToB. OCOOEHHOCTH CTPOEHHS SHEPTETUUECKUX YPOBHEN atoMoB (S-, p-, d-
anemMeHTOB). OCHOBHOE M BO30YXKAEHHOE COCTOSHHUS aTOMOB. OIEKTPOHHAs
KoH(uUrypanus aroma. BareHTHbIE 2JIEKTPOHBI
Ilepuonuueckass cucrema xumuueckux a3neMeHToB .M.  MeHneneesa.
Ousnyeckuit cmbicn [lepuoandeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
1.2 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB DIEMEHTOB M HUX COEIUHEHMH IO
epuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COCAMHEHUM, BBICIIIMX OKCHUIOB U THIPOKCUJIOB
1.3 BanentHocTb. DnekTpooTpuiiaTeabHOCTh. CTENEeHb OKUCICHUS
Bunbl xumudeckoi cBs3M (KOBaJeHTHAsI, HOHHAsI, METAIITNYecKasi, BOJOPOIHAs)
14 1 MeXaHM3MBbI e€ 00pa3zoBaHus. MexxMOoNeKysIpHbIe B3auMoeiicTBus. BemecTBa
' MOJIEKYJIIPHOTO W HEMOJIEKYJAPHOTO CTpOEHHsS. THIbl KPHUCTAUIMYECKUX
pemérok. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU
15 Xumunyeckas — peakuus.  Knaccuduxamuss — XMMHMYECKHX — peakluil B
' HEOPraHUYECKOW U OPTaHUYECKON XMMHUH. 3aKOH COXPaHEHHS MacChl BEIIECTB
1.6 CKOpPOCTb peaKiyu, €€ 3aBUCHMOCTh OT Pa3JInYHbIX (JaKTOPOB
1.7 TennoBsie 2 hekThl XUMHUYECKUX peakiuii. TepMoXuMHiecKkre ypaBHeHUS
18 OOpatumbie peakiuu. XUMHUYECKoe paBHOBecue. DakTOphI, BIUSIONIUE Ha
' cocTosiHre xuMuueckoro paBHosecus. [Ipunnun Jle [llarense
DnexTponutuueckas auccoruanus. CunbHble U cinadbie dmekTponuthl. Cpena
1.9 BOJHBIX pAacTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
JHCCOIaNUN. Peaknyu MOHHOTO 0OMeHa
110 I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokaszarens (pH)
' pacTBopa
CriocoObI BeIpaKeHHST KOHIIGHTPAIIMK PACTBOPOB: MaccoBasi JA0JIs1 paCTBOPEHHOTO
111 BEIECTBA, MOJIIpHAs KOHIEHTpamus. HachlllleHHble W HEHACHILECHHbIE
pacTBOpbI, pacTBOpUMOCTh. Kpucramnoruaparsl
112 OKuCIUTENbHO-BOCCTAaHOBUTEbHBIE peakiuu. [loBeneHue BelecTB B cpelax C

pa3HbIM 3HaueHueM PH. MeTo bl aeKTpoHHOTO OanaHca




1.13

DJIEKTPOJIU3 PaCTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccudukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kanui, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coeauHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpeMHHUs) M HUX  COCAUHEHHH  (OKCHIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

W nenTudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiny Ha

HCOPraHNYCCKUC BCIICCTBA U MOHBL

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHbBIE TIOJIOKEHHUSI TEOPUU XUMHUYECKOIO CTPOECHHUSI OpPraHMUYECKUX
coequHeHnit A.M. bytnepoBa. YriuepoaHblil CKEJIET OpraHU4EeCKONH MOJIEKYJIBI.
KpaTtHOoCTh XMMUYECKOH CBS3M. S- M P-CBA3M. SP3-, SP2-, SP-rHOpHAM3ALUU
opOuTasneil aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO

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

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble 3 dEKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kiaccupUKAIMKM OpraHUYECKUX BemecTB. HomeHkiaTypa
OpPraHMYECKUX COENUWHEHUHN (cucTemMarudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaKHEHIITHX HpeHCTaBHTGHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieopuie u snexrpoduiie. [Ipasuio MapkoBaukoBa. [Ipasuio 3aiineBa

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

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHpl. XMMHUYECKHE CBOMCTBA: PEAKIIMM MPUCOCAMHEHUS (TajJoreHHpOBaHUE,
TUIPUPOBAHUE, TUIAPOTrAJOT€HUPOBAHUE, TUApATallUs), TOPEHUs, OKUCIEHUS U
nonuMepu3any. IIpoMbIlUIeHHBIE H  J1a0OpaTOpHBIE CIIOCOOBI  MOTyYCHHS

AJIKCHOB

3.7

Ankanuensl. XHWMHUYECKHE CBOMCTBA aJIKaJUEHOB: pEaKLUHUH MPUCOCAUHEHUS

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




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KAaK CIIOCO0 IOIyYSHHS
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peakiuu 3amemenus. I'openue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU U1 CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOWCTBa O€H30Jla: peaKkUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOeIUHEHUs (TUApUpOBaHME, TajlloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3ouma.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoina. [lonumepusanus cTHpoIa.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTIICBOJOPOAOB

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.
[TonmyyeHnue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOb U TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYeCKHEe CBOMCTBA NpCACIIBHBIX AJbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE PEAKIMM HAa KapOOHWUJIBHYIO TpyHny (peakuus «cepedOpsHOro
3epKanay, B3auMoencTaue ¢ ruapokcuaom meau (11). IMomyuenue npenenbHbIX
aJIbJIETU/IOB: OKUCJIEHHWE CIHMPTOB, THJpaTanus ameTuieHa. ALETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTH PE€aKIM OKUCIICHUS allCTOHA

KapOoHoBble KHCIIOTBI. XMMHUYECKHE CBONCTBA NPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[lonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHUCIIEHHE
AJIKAHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, AlbACTUAOB. Bricline NMpencibHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel U kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHue CrIOXHBIX >(QUPOB B
MUIIEBOH M MapOrOMEpHOW MPOMBIUIEHHOCTH. JKUPBI Kak CIOXKHBIE (PUPHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [HMIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIHH C Yy4YyaCTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUIHOM TPYNII M MOJIOUHOKHCIIOe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAa4YECHUE B KU3HEAEATECIILHOCTU OpraHu3ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHaBIMBAIOIIME Aucaxapuabl. [uiaponus
nucaxapunoB. Ilomucaxapuabl: kpaxmani, riaukoreH. CTpoeHHEe MaKpOMOJIEKYII
KpaxMmayla, IJIMKOreHa WU Lenono3bl. dusnyeckue CBONCTBA Kpaxmala u
LEJII0NIO3bl. XHMMHUYECKHE CBOMCTBA KpaxMana: TIUApPOIU3, KadeCTBEHHAs
peaknust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LIEJUIKOJIO3bI: THAPOJIU3, MOTY4YEHUE
3¢upoB wnemwnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak MPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. I[lonyyeHue aMHMHOB aJKWUJIMPOBAaHUEM aMMHUaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YIJIECBOAOPOIOB

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

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
cTpoeHHus: MoiyieKyd. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alMi U TMOoJUKOHAeHcanun. Knaccudukanus

BOJIOKOH

Wnentudukanus opraHnueckux coeMHEHUM. Perenue axcrnepuMeHTaaIbHbIX

3aa4 Ha paCrio3HaBaHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKIY KilaCCaMU OPraHHUYCCKUX Coe)II/IHeHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM xu3Hu. [IpaBuna OGe3zomacHOl paboOTBl C €IKUMH,

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMUA, CPCIACTBAMU OBITOBOI XUMHUH

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOTHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

WCTOYHUKHU YTIICBOJIOPOIOB)

XUMUA U IKOJOTUsl. XUMHUECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpelbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT
XMUMHYECKOro 3arpsizHeHus. IIpobimema OTXO0J0OB W MOOOYHBIX TPOIYKTOB.

AHLTepHaTI/IBHLIe HNCTOYHHUKH SHCPTHUU

4.4

OGH_II/IG NpCACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XUMHUYCCKHUX




BEILIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  metauryprus.  CTEKJI0 W CWIMKaTHas  MPOMBIIUICHHOCTb.

[Ipombinennass ~ opranuueckas  xumus. CbIpb€ Al OpraHUYecKoi

MIPOMBILLIIIEHHOCTH
) Tunel pacy€THBIX 33124
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MACCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 Pacuérel TemnoBoro 3¢ dexra peakuuu
5.3 Pacuétbl 00BEMHBIX OTHOIICHHH ra30B MIPH XUMHUYECKUAX PEAKIIAIX
5.4 Pacuérsr macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOTYKTOB PEAKIIUH, €CIIN
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA TIPOIYKTA PEAKIIUU OT
' TEOPETUYECKU BO3ZMOKHOTO
Pacuérbl macchl (00bEMa, KOIMUYECTBA BEILIECTBA) MPOAYKTA PEAKIIMH, ECIIH
5.6 0aHO U3 BelIECTB J1aHO B BUJIE PACTBOPA C ONPENEIEHHON MAaCCOBOM J10J1€M
pPacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnonab30BaHNEM HOHITHI «MacCOBast 10JIS», «MOJISIpHAs
' KOHIICHTPALIUS», «PACTBOPUMOCTb)
Haxoxaenne MonekymnsipHON ¢GopMyIbl OpraHUYECKOTO BEIIECTBA 10 €T
5.8  IOTHOCTH M MacCOBBIM JOJISAM 3JIEMEHTOB, BXOJSIIMX B €10 COCTAB, WU 10

MIPOYKTaM CTOPaHUS




YYEBHO-METOJJMYECKOE OBECHEYEHME OBPA3OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xumus: 10 xnacc: yueOnuk: Yrinyonennsiii yposens /B.B.Epemun, H. E.Ky3smenko, B.1.
Tepenun,A. A. llpo3nos, B. B. Jlyaun; non pen.B.B.JIyauna.-8-¢ uza., creopoerun.-M.:

[Ipoceemienue, 2021. — 446, [2]c.:um.
2. Xumust: 11 kimace: yueOHuk: YTiryOsieHHbIH ypoBeHb: 11 kiacc: yueonuk /Epemun B. B.,

Kysbmenko H. E., Tepenun B. U., [lpo3nos A. A., Jlynun; non pen. B.B. Jlynuna.- 7-e u3n.,
crepeorurl.- M.: JIpoda, 2022.-480 c.: wi.

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

1. Epemun B. B. Xumus. 10-11 k1. Metogudeckoe nocodue / B.B. Epemun, A.A. [Ipo3nos,

N.B. BapranoBa. — M.: [Ipocda, 2023.
2. Ky3emenko H. E., Epemun B. B. 2500 3aga4 o xumuu ¢ pemenusmu. — M.: Onukc, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

bubmmoreka [{OK https://myschool.edu.ru
Poccwuiickas anexrponHas mkouna https://resh.
https://m.edsoo.ru/
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