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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMma 1Mo XMMHHM Ha YPOBHE CpeAHEro odimiero oOpa3zoBaHus pa3zpaboraHa
Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHW K pe3ylbTataM OCBOCHUA (QenepaabHON  00pa3oBaTEIbHOM
nporpammel cpenHero obmero oopasoanusi(POIl COO), nmpencraBieHHbix B DenepaibHOM
rocyaapcTBeHHOM obOpa3zoBatenbHoM ctanmaptre COO, c¢ yu€rom Konmenmuu mpernogaBaHus
ydeOHOTOo TpenMera «XuMus» B 00pa3oBaTeNbHBIX opranusanusx Poccuiickoit deneparuu,
peaM3yIOLUMX OCHOBHBIE 00pa30BaTENbHbIE IPOrPAMMBI, U OCHOBHBIX NoJoXkeHui «Crparerun
pa3zButus BocnuTaHusi B Poccuiickoii denepanuu Ha nepuon ao 2025 roga» (Pacnopspkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha YpOBHE MPO(UIBHOINO H3Y4YEHHS 3aHUMAET BaXKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4HOro obOpasoBanust ydammxcst 10-11 xmaccoB. M3ydenue mnpenmera,
peamm3yemMoe B YCIOBHSAX AU(QEpeHIUpPOBAaHHOTO, NPOPHUIBHOrO OOy4YeHHs, MPU3BAHO
obecreunTh 0011€00pa3oBaTEbHYI0 M OOLIEKYJIbTYPHYIO MOATOTOBKY BBIITY CKHHUKOB IIKOJBI,
HEOOXOAMMYIO AJIS aJanTali UX K OBICTPO MEHSAIOIIMMCS YCJIOBMSIM XU3HU B COLIMyME, a
TaKXke Uil TMPOJOJDKEHUs OOydeHHs B OpraHu3alusx NpodeccuoHalbHOro o0pa3oBaHUs, B
KOTOPBIX XUMUS SBJSIETCS OAHOM U3 MPUOPUTETHBIX U CIUTUINH.

B mnporpamme mo XuMHM Ha3zHadeHHE MpeaMeTa «XHUMHs» TOJy4aeT MOApOOHYIO
WHTEpIPETAlMI0 B COOTBETCTBUM C OCHOBomosiararouuMu mnosiokeHuamu ®rocC COO o
B3aMMOOOYCIJIOBIEHHOCTH 1ieJIel, CollepyKaHusl, pe3yJIbTaTOB 00yueHUsl U TpeOOBAaHUMN K yPOBHIO
MOJITOTOBKM BBIMYCKHUKOB. CBUAETEILCTBOM TOMY SBJSIOTCS CJHEAYIOLIME BbIIOIHIEMBbIE
[IPOrpaMMoOii 0 XUMUHU (PYHKIIMU:

¢ HUHQOPMALIMOHHO-METOUYECKas, pealu3alus KOTOpol obecreuynBaer IMOIy4YeHHe
MPEACTABICHUS O IENAX, COASP)KaHUU, OOIIel cTpaTeruu OOydeHUs, BOCIUTAHUS U
pa3BUTHS 00Y4YaIOUIMXCS CPEACTBAMHU IPEIMETa, U3y4aeMOro B paMKaX KOHKPETHOTO
npous;

e OpraHU3alMOHHO-ILUIAHUPYIOLIA, KOTOpast ~ NpedyCMaTpUBaeT  OIpeleIICHHE:
INPUHLUIOB CTPYKTYPHUPOBAaHUS M  IOCIEAOBATEIbHOCTH H3Y4YEHHS Y4eOHOro
MaTepuaia, KOJIMYECTBEHHBIX M KAaueCTBEHHBIX €ro XapaKTEepPUCTUK; MOAXOI0B K
(GOpMHUPOBAHUIO COJEPIKATETILHON OCHOBBI KOHTPOJII M OLIEHKH 00pa3oBaTelIbHBIX
JOCTH)KEHMM OO0ydaroluxcs B paMKax HTOTOBOW aTTecraiud B (GOpMe eIuHOro
roCyJapCTBEHHOr O 3K3aMeHa 110 XUMHH.

[Tporpamma nist IpoUIBHOIO U3Y4EHUSI XUMHU:

® YCTAaHABJIMBAET UHBAPUAHTHOE MIPEIMETHOE COJEpKaHue, 00s3aTeNIbHOE I U3yUEHUS
B paMKax OTHEIbHBIX Ipoduiel, MpeaycMaTpUBaeT  paclpenesieHue u
CTPYKTYpUPOBaHHE €ro IO KJlaccaM, OCHOBHBIM COJIepKaTeIbHbIM JIMHUSAM/pa3jienam
Kypca;

e aéT mpUMEpHOE paclpeesieHre yueOHOr0 BpEMEHH, PEKOMEHYEMOTo Al U3y4eHHs
OTHENbHBIX TEM;

e MpenyaraeT MPUMEPHYIO TOCIENOBATEIbHOCT, H3YYEHHUs Y4eOHOro marepuana ¢
y4€TOM JIOTUKU IOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3€H;

e JaéT METOAMYECKYI0 MHTEpPIpeTaluio LeJded W 3aJady W3y4deHHs IpeaMera Ha
yrIIyONEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX INPHOPUTETOB B CHCTEME CPETHEro
ob1ero oOpa3oBaHus, COACPIKATEILHON XapaKTEPUCTHKHU TUIAHUPYEMBIX Pe3yIbTaTOB
OCBOGHUSI OCHOBHOH 00pa3oBaTelbHONM MpPOTrpamMMbl CPEedHEro o0Imero oOpa3oBaHHs
(JIMYHOCTHBIX, METANPEIMETHBIX, NIPEIMETHBIX), @ TaKKe€ ¢ Y4ETOM OCHOBHBIX BUJOB



y4eOHO-TIO3HABATENbHBIX JEHCTBUI 00YyYarolmerocs IO OCBOSHHIO COJCpXKaHUS
npeaMeTa.

I[To BceM Ha3BaHHBIM MO3ULHUAM B MpOrpaMMe€ IO XUMHH [PeaycMOTpeHa
IIPEEMCTBEHHOCTh C OOy4Y€HHEM XUMHUU Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHus. 3a
mpeneiaMd  yCTAaHOBIGHHOM TMpOrpaMMoid 10 XUMHUU  00s3aTelNbHON  (MHBapUaHTHOMN)
COCTaBJIIIOLICH cofepxkaHus yueOHOro npeamera « XUuMus» ocTaércs BO3MOXKHOCTh BbIOOpa €ro
BAapHaTUBHOM COCTaBIISAIOIIEH, KOTOpasi JODKHA OIPENEsSThCsl B COOTBETCTBUM C HAIIPaBICHUEM
KOHKPETHOT O POl 00y CHHSL.

B cootBerctBun ¢ KoHuentyaiabHbIMU nosiokeHusiMu PI'OC COO o HazHaueHHU
peaMeToB 0a30BOro M MpoQUIBHOIO YPOBHEH B cucTeMe nupdepeHIIMPOBAaHHOTO O0y4YeHuUs Ha
YPOBHE CpeIHEro oouiero oOpa3oBaHusl XMUMHUS Ha YPOBHE MPOQHILHOIO M3YUYECHUS HAIpaBieH
Ha peaJM3allii0 IPEEeMCTBEHHOCTH C TOCIEAYIOIIMM JTaloM IOJIYyYEHUS XHUMHUYECKOIO
oOpa3zoBaHMsI B paMKax M3y4YeHHs CIEUAIbHBIX ECTeCTBEHHO-HAYYHBIX W XHUMHYECKHX
JUCLMILUIMH B By3aX U OpraHU3aIUsaX CpeJHero npodeccuoHaibHoro odpazoBanus. B aToil cs3u
u3yuyeHue rmnpenMera «XUMHS» OPUEHTUPOBAHO NPEMMYIIECTBEHHO Ha pacllMpeHue u
yriayOiieHne TeOpeTHYecKOW | MPAaKTUYeCKOH TMOATOTOBKH OOYyYaromuxcsi, BbIOpaBIIMX
ornpenenéHubiii mpoduias 0o0ydyeHus, B TOM YUCJEe C NEPCIEeKTUBON MOCIEAYIOUIEro MoIyYeHus
XMMHYECKOTo 00pa3oBaHusl B OpraHu3anusx npodeccuoHaibHoro oopazopanus. Hapsaay ¢ atum,
B cBere TpeboBanuit ®I'OC COO k miaHWpyeMBbIM pe3yJibTaTaM OCBOCHHS (eaepaibHON
00pa3oBaTEIbHON MPOrpaMMBbl CpEIHEro O0Iero o0pa3oBaHMs M3ydEHHUE IpeaMeTa «XUMHUS»
OPHEHTHPOBAHO TaKXe Ha pelIeHHE 3a]]a4 BOCHUTAHUS U COLMAIILHOTO Pa3BUTHS 00y4aroLXcs,
Ha (hOpMHUPOBAHUE Yy HUX OOILEUHTEIUIEKTYyaIbHbIX YMEHUN, YMEHUN pallMOHAIU3aMH Y4eOHOTro
Tpygda #  OOOOHIEHHBIX CHOCOOOB  JEATEIBHOCTH, HWMEKOIIUX MEKIUCIUIUIMHAPHBIH,
HaAMPEAMETHBIA XapaKTep.

CocraBisommMHi npeaMera «XUMUS» Ha YPOBHE NPO(UILHOTO H3Y4EeHHS SBISIOTCS
yrayonénusie Kypebl — «Opranmueckas xumus» U «OOmIass U HeopraHudeckas xumusiy». [lpu
OIIpENEICHUH TOAXOI0B K OTOOpPY M CTPYKTYpHOW OpraHU3allud COJEpXkaHUs ITUX KypCOB B
Iporpamme Mo XuMuu 3a ocHOBY NpHHATH nosokeHuss ®PI'OC COO o paznuuuax 6a3oBoro u
pO(UIBHOIO ypPOBHEHN U3yUeHUsI IPEAMETA.

OcHoBy conepxanusi KypcoB «OpraHudeckas xumus» U «OOmiass U HeopraHuyeckas
XHMUSD COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUI M YMEHHi, OTHOCSAIIMXCS K 0a30BOMY
YPOBHIO M3Yy4eHHs MpeaMeTa. JTa cUcTeMa 3HAHMM MOJIy4daeT ONpeaeNEéHHOE TEOPETUUYECKOe
JIOTIOJIHEHNE,  TO3BOJIIOIIEE  OCO3HAHHO  OCBOUTH  CYHIECTBEHHO  OonblIMii  00BEM
¢akromornyeckoro Matepuana. Tak, Ha NMPOo(UIBLHOM YpPOBHE M3YUEHHs MpenMera odecredeHa
BO3MOXKHOCTh 3HAQUMUTEIbHOTO YyBEIWYEHHS O0bEMa 3HAHUM O XMMHYECKUX DJIEMEHTaX U
CBOMCTBaX MX COCIUHEHHI Ha OCHOBE PAaCIIUPEHUS U yriayOJleHus MPeICTaBICHUNH O CTPOCHUU
BEIIECTBA, XMMHUYECKOI CBS3M M 3aKOHOMEPHOCTAX MPOTEKaHUs peakUui, pacCMaTPUBAEMBIX C
TOYKHU 3PEHUS XUMHUYECKOM KHHETUKU U TEPMOAMHAMUKH. V3yueHue nepuonyeckoro 3akoHa u
[lepuonnueckoil  cucreMbl XMMHUYECKHX  JJIEMEHTOB  Oa3upyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHX MPEICTAaBICHUSIX O CTPOCHUU aToMa. XMMHUUYECKasl CBsI3b OOBSCHSAETCS C
TOYKU 3PEHUs] DHEPreTUYEeCKUX H3MEHEHHH npu e€ o0pa3oBaHMM M Pa3pyLIEHUHU, a TAKKE C
TOYKM 3pEHHUs MeXaHU3MoB e€ oOpa3oBaHus. l3ydyeHue TUIIOB peakuuil JOMOIHSETCS
(dhopMupOBaHUEM MpE/ICTaBICHUN 00 AIEKTPOXUMHUYECKHX MPOLIECCaX U AJIEKTPOJIU3E PACIIIIaBOB
U pacTBOPOB BeEIIECTB. B Kypce OpraHMyeckod XHMHUU NPHU PACCMOTPEHHUHM PEAKIMOHHOMN
CIOCOOHOCTH COCMHEHH yensieTcs 0co00e BHUMaHUE BOMpocaM 00 3NEeKTPOHHBIX d(PdekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX pPEaKLUM.



Ocoboe 3HayeHHe UMEET TO, YTO Ha COJEp)KaHHWE KYypCOB XUMHUHM MPO(UILHOTO YPOBHS
U3YyYEHHUs I KJaccoB ompenenéHHoro npoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYypy U
XapakTep JAOMOJHEHUN K 00IIel cucTeMe MPeAMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEKHBIS
npenMeTsl. Tak, HampuMmep, B COACP)KaHMHM TpeaMeTa [Jisi KJIACCOB XHMHKO-(DHM3HUYECKOTO
npoduiist 60JbII0E 3HAYCHHE OYIyT UMETh 3JEMEHTHl y4eOHOro MaTepuasa mo o0ueil XuMuu.
[Ipu u3yuyeHuu mnpeaMeTa B JAHHOM Ciydae akIeHT OyAeT chenaH Ha OOIIHOCTb METO/0B
MO3HAHUsI, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHUU U B (DU3HKE: aTOMHO-MOJICKYJISIpHAS TEOPHS
(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHEHHsS] MAacChl M DJHEPruu, 3aKOHBI
TEPMOJMHAMUKH, IJIEKTPOIIN3a, IPECTABICHUS O CTPOSHUH BEUIECTB U APYTOE.

B T0 xe Bpems B coepKaHUU IpeaMeTa sl KIacCOB XMMHKO-0MOJIOrMUeCKOro Mpopuiis
OoNbIINI ynenbHBIH Bec OyJeT MMETh OpraHuveckas XuMus. B aToMm cirydae mpemocTaBiisieTcs
BO3MOXKHOCTb JJIsl 60J1€€ 00CTOSATETFHOTO PACCMOTPEHHSI XMMHUYECKOM OpraHu3alluu KJIETKU Kak
OMOJIOTHYECKOM CHCTEMBI, B COCTaB KOTOPOH BXOIAT, K TPHUMEPY, TaKHE CTPYKTypHBIC
KOMITIOHEHTHI, KaK JIMMUIbI, ONKH, YrJIeBOAbl, HYKJIECHMHOBbIE KUCIOTHI U apyrue. [lpu stom
3HaHUS O COCTaBE M CBOWCTBAX MPENCTABUTENIEH OCHOBHBIX KJACCOB OPraHMYECKHUX BEIECTB
CITy’KaT OCHOBOM JJIsl U3y4€HHsI CYIIIHOCTH MpoLieccoB (POTOCHHTE3A, JbIXaHUs, TUIIEBAPEHHUS.

B mane ¢dopMupoBaHHS OCHOB Hay4YHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX
METOJIOB ITO3HAHUS U ONBITA MPAKTUYECKOIO IPUMEHEHHUS HAYUYHbIX 3HaHUM U3ydeHHEe MpeIMeTa
«XuMus» Ha TPOGUIBHOM YpPOBHE OCHOBAaHO Ha MEXKIPEAMETHBIX CBS3AX C Yy4eOHBIMU
MpeIMeTaMu, BXOASIIMMH B COCTaB MPEAMETHBIX o0siactell « EcTecTBEeHHO-HAyUYHBIE TPEIMETHD,
«MaremaTuka 1 nHpopMaTuka» 1 «Pycckuil I3bIK U JIMTEPATypay.

[Ipn m3ydeHnm ydeOHOro mpeamera «XuMHUs» Ha TPOPUIBHOM YpPOBHE TakkKe, Kak Ha
YPOBHE OCHOBHOTO U CpeaHero oOmiero ooOpa3oBanus (Ha 0a30BOM YpOBHE), 3agadyei
MEPBOCTENICHHOM 3HAYMMOCTU SIBIISIETCS (OPMUPOBAHUE OCHOB HAayKH XUMHUU KaK OOJAaCTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTHUYECKOW JEATENbHOCTH YeEJIOBEKa M OJHOI0 U3
KOMIIOHEHTOB MUPOBOH KyIbTyphl. PerieHue 3Tol 3agauu Ha YriayOJEHHOM ypOBHE M3YYCHHUS
MpeMeTa MpeAnoaracT peaju3alio TakuX 1enel, Kak:

e (dopMupoBaHUE MPEACTABICHUI: O MaTEpUAIbHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y M03HABAEMOCTH SIBJICHUI MPUPOABI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U
e Beayllel posiu B 00ECIEUEHUH YCTOHYMBOIO pa3BUTHS YEIOBEUECTBA: B PEILICHUU
npobJieM HKOJIOTMYECKOW, SHEPreTHUecKOl M MHINEeBOW 0e30MacHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX HMCTOYHHUKOB JHEPruH, B
obecrieueHUun palMoOHaIbHOIO I PUPOJOIIOIB30BAHMS, B (dbopMupoBaHUU
MHUPOBO33pEHHS U 00OLIEH KyJIbTyphl UeJIOBeKa, a TAK)Ke SKOJOIHYEeCKH 000CHOBaHHOTO
OTHOULIEHUS K CBOEMY 3/I0POBbIO M IPUPOAHOU CpeEAE;

e OCBOCHHME CHCTEMBI 3HAHHWH, JSKAIMNX B OCHOBE XHMHUYECKON COCTABJIIOIICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MUpa: (yHIAMEHTAJIbHBIX TOHATHH, 3aKOHOB H
TEOpUl XUMHUHU, COBPEMEHHBIX MPEICTABICHUNA O CTPOCHHHM BEHIECTBA HA PA3HBIX
YPOBHSIX — ATOMHOM, MOHHO-MOJICKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJIMHAMHYECKUX M KHUHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUS XUMHUYECKUX
peaKIuii, 0 XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CHCTeMax, 00 00Imux
Hay4HbIX IPUHLIUIIAX XUMHYECKOT O ITPOU3BOJICTBA;

e (QopmupoBaHHe y O0OydYaIOIIUXCS OCO3HAHHOTO TMOHUMAaHHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XHUMHYECKUX 3HAHUU Ui OOBSICHEHHS KIIOUEBBIX HIEH W TpodsieM
COBPEMEHHOW XWUMHUH, JJIsi OOBSICHEHUS W TPOTHOZUPOBAHUS SBICHUH, WMEIOIINX
€CTECTBEHHO-HAYYHYI0 TPHUPOAY; TPaAaMOTHOrO pelieHUus MpolJieM, CBS3aHHBIX C



XUMHUEH, MPOTHO3UPOBAHUS, aHalu3a W OLEHKH C TMMO3UMLUHUN SKOJOrM4eCKOou
0€30MacHOCTH TOCTEACTBUN OBITOBOWM M MPOU3BOJACTBEHHOW AEATEIHHOCTH YEIIOBEKA,
CBS3aHHOM C XMMHYECKMM TIPOM3BOACTBOM, HCIIOIB30BAHUEM U TepepadoTKOoi
BCIIICCTB;

e yriyOleHWe TPEACTaBICHUNA O HAYYHBIX METOJaxX IIO3HAHUS, HEOOXOIUMBIX IS
MPUOOPETEHUST YMEHUI OPUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHECHUS XUMHUYECKUX
SBJICHUH, WMEIOIMMX MECTO B TNPHUPOJE, B TMPAKTUYECKOM JEATEIBHOCTH U
IOBCEIHEBHOM KU3HU.

B mmaHe peamuzanuy TEpBOOYEPETHBIX BOCIUTATENBHBIX M PA3BUBAIOMIMX (PYHKIIHHA
IIEJIOCTHON CHCTEMBI CPEIHEr0 OOIIero oO0pa3oBaHMs MPH HW3YYCHHH MpeaMeTa «XUMUs» Ha
yrIyOoJIEHHOM YPOBHE 0COOYIO aKTYaJbHOCTh MPUOOPETAIOT TAKUE TIEH U 3aJa9H, KaK:

® BOCINHTAaHHE YOSKIEHHOCTH B IT03HABAEMOCTH SIBJICHHH MPUPOIBI, YBAXKCHHS K
MpoIlecCy TBOPYECTBA B O0JACTH TEOPETUYECKUX W TPHUKIATHBIX HCCICIOBAHHA B
XUMHUH, (HOPMHUPOBAHUE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

® pa3BUTHE MOTHBALMUM K OOYYEHHUIO M MO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIHUTAHUIO Ha OCHOBE YCBOCHHSI OOIIEUENIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE [IO3HABATEIBHBIX HWHTEPECOB, HHTEIUICKTYaldbHBIX W  TBOPYECKUX
CIOCOOHOCTEH oOywaromuxcs, (GOPMHUPOBAHUE Yy HHX CO3HATEIHHOIO OTHOIICHHS K
caM0O0Opa30BaHUID M HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBUIO YCIHEIIHOW
npodecCHOHALHON W OOIIECTBEHHOW JIEITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHUS K
CBOEMY 3JI0POBBIO U IMOTPEOHOCTH B 3T0POBOM 00pa3e KU3HH;

e (QopMUpOBAaHHWE yMEHUN W HABBIKOB Pa3yMHOTr'0 TMPUPOJIOMOJIB30BAHUSA, PA3BUTHE
OKOJIOTMYECKOM  KYJbTYypbl, TpUOOpETeHHWE  OmbiTa  OOIIECTBEHHO-TIOJIE3HOU
AKOJIOTHYECKOU JICATEIHLHOCTH.

OO0mee 4yuCIO 4YacoB, MPEAYCMOTPEHHBIX JUIS M3YYEHHS XUMUU HAa TPOPHILHOM YPOBHE
cpenHero obmiero odpasoBanus, cocraBisier 204 gacoB: B 10 kimacce — 102 gaca (3 daca B
Henemo), B 11 kimacce — 102 gaca (3 gaca B Henenmo).

JIMYHOCTHBIE, METANPEIMETHBIE W MNPEJIMETHBIE PE3YJIbTATbDI
OCBOEHUsA INPOI'PAMMBLI 110 XUMHUU HA HNPOPUIBHOM YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATHBI

B cootBercTBUHM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPEC JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHSI MpenMera «XHMHS» Ha YpOBHE CpeaHero ooOimero oOpa3oBaHUs
BBIJICJICHBI CIIEIYIONINE COCTABIISIFOIINE: OCO3HAHUE OOYYArOIIMMUCS POCCUICKONM TpakIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTh K CAaMOpPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CaMOOIPEACIICHUIO;
HaIM4YUe MOTHBAIlMM K  OOy4YEHHUIO; TOTOBHOCT U  CHOCOOHOCTH  OOydYarommxcs
PYKOBOZACTBOBAaTbCA MPUHSATHIMU B OOIIECTBE MpaBUIAMH U HOPMaMH IOBEACHUS;, HAINYHE
MPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTAaBUTh I1€JIM U CTPOUTDH JKU3HECHHBIE
I1IJIaHBbI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHHS MpeaMeTa « XUMHs» OTPaxkaroT CHOPMUPOBAHHOCTH
OIbITA TIO3HABATENbHOW M MPAKTUUECKON EATEIbHOCTU 00YyYaroIMXCsl B IPOL[ECCe pealn3aluu
00pa30BaTEIbHON IEATEITBHOCTH.

JImuHOCTHBIE pPe3yNbTaThl OCBOSHHS MpenMeTa « XUMUs» OTPaXarT CHOPMHUPOBAHHOCTH
OIIBITA ITO3HABATEILHOU U HpaKTquCKOﬁ ACATCIIbHOCTHU o6yqafonmx051 B IIpoLecce peain3alinuu
O6paBOBaTeHLHOI\/JI JACATCIBHOCTH, B TOM YHCJIC B 4HaCTHU:



1) rpa:knaHcKOro BOCIIUTAHMS

OCO3HAHMS 00YYaAIOIMMMHUCS CBOMX KOHCTHUTYLIHOHHBIX MPAB U 00S3aHHOCTEH, YBOXKCHUS K
3aKOHY W TIPABOMOPSIKY;

MPEJICTABJIICHUS] O COIHMAIBHBIX HOPMax M IPaBWIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHW JESITEIHHOCTH MPU CO3JaHUN YIEOHBIX MMPOEKTOB,
penIeHry y4eOHBIX ¥ MTO3HABATEIbHBIX 33/1a4, BBITIOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TTOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTBI IPYTUX
MIPH aHAJHM3E PA3IIMYHBIX BUIOB YIEOHOM NesSTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMSA:

LEHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY U HAay4YHOMY HACIEAHIO0 OTEUEeCTBEHHOMU
XUMUU;

YBaXXEHUSI K TPOIIECCY TBOpPUECTBA B OOJACTH TEOPHUH M TMPAKTUYECKOr'O TMPHUIIOKEHUS
XMMHH, OCO3HAHHS TOr0, YTO JaHHbIE HAYKH €CTh pPe3yJbTaT JIMTEIbHBIX HaOIIOACHHH,
KpPOMNOTIMBBIX SKCIIEPUMEHTAJIBHBIX IIOMCKOB, TIOCTOSTHHOT'O TPY/1a YYEHBIX U PAKTUKOB;

MHTEpeca U II03HABATEJIbHBIX MOTHMBOB B TIOJYYEHMM U IOCJIEAYIOIEM aHalIu3e
uHGOpPMAIUH O IEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM 0TEUeCTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSA:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOI0 ITOBEACHUS;

CHOCOOHOCTH OIIEHMBAaTh CUTYalldd, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSAMH, U
MPUHUMATh OCO3HAHHBIC PEUICHUs, OPUEHTUPYSICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE TMOBEICHHE W TOCTYNKHA CBOMX TOBApPHUILNEH C TO3WUIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIEICTBUN MOCTYIIKOB;

4) dpopMupoBaHus KYJIbTYPHI 310POBbSI:

MOHMMAaHUs IICHHOCTEH 3J0pOoBOro M 0Oe30macHOro oOpasa J>KHM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIICHHS K COOCTBEHHOMY (PH3NYECKOMY H IICUXHUECKOMY 3JI0POBBIO;

COOJTFO/ICHHS TIpaBHJI 0€30MacHOr0 OOpalieHHsl C BEMECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYJOBOU JIESTEIBHOCTH;

MOHUMAaHUs 1EHHOCTH MPaBWJI WHAMBUAYAJHbHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBEACHUS B CUTYAIUAX, YTPOXKAIOUINX 3I0POBBIO U KU3HH JIIOJICH;

OCO3HAHUSI TOCIEACTBHM M HENPUSITHS BPEIHBIX MPUBBIUEK (YHMOTpeOJIEeHHs alkoros,
HapKOTHKOB, KypeHHsI);

5) Tpy10BOIro BOCIMTAHUSA:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIENOBATENbCKONW JesITeNbHOCTH,
00IIIECTBEHHO MOJIE3HON, TBOPUECKOW U IPYTrUX BHIAX JEATEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4YacTHUE€ B PpEUICHUH MPAKTUYECKUX 3aJad COLUAJIBHON
HaInpaBJICHHOCTH (B paMKax CBOETo KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3y4deHHUI0 mpodeccuii pa3iuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHHUSI MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYY, JIOISIM TPy/Aa U pe3ybTaTaM TPYJIOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYaJbHONH TPAEKTOPUU OOpa3OBaHMs,
Oynymiel npodeccuu U peau3aiii COOCTBEHHBIX JKH3HECHHBIX TUIAHOB C yYETOM JIMYHOCTHBIX
HWHTEPECOB, CTOCOOHOCTEH K XUMHUHU, HHTEPECOB U TOTPEOHOCTEH 001IecTBa;

6) 3K0JIOrMYECKOro BOCIIMTAHMSI:



AKOJIOTMYECKH II€JI€CO00Pa3HOro OTHOMICHUS K MPHUPOJE KaK MCTOYHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMiIe;

MMOHUMAaHUS TJI00ATBHOI0 XapakTepa HKOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE TPUPOJHON U COLIMATIBHOU CPENbL;

OCO3HAHMSI HEOOXOUMOCTH HCIIOIb30BaHUS JOCTUKEHUNW XUMHUH JJIs PEIICHHs] BOIIPOCOB
PalMOHAILHOTO MPUPOIONOIb30BAHUS;

AKTUBHOTI'O HEMPUITHS ACHCTBUM, MPUHOCIIIUX BPEA OKPYXKAIOUIEH MPUPOAHON Cperne,
YMEHUS MPOTHO3UPOBATh HEOJArONPHATHBIC SKOJOTHUECCKUE TOCICACTBUS TIPS PUHUMACMBIX
JIEUCTBUH U TIPEIOTBPALIATh UX;

HaJIMYUs PA3BUTOrO SKOJOTMYECKOTO MBILUIEHUS, 3KOJOTMYECKOM KYJIbTYphl, OIbITA
JEATEIbHOCTH  JKOJIOTMYECKOW HANpaBJIEHHOCTH, YMEHUS PYKOBOACTBOBAaTbCS HMHU B
MMO3HABATEJIbHOW, KOMMYHUKAaTUBHON U COMAIILHOW MMPAKTUKE;

7) 1eHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYpPOBHIO pPa3BUTHS HAyKH U
OOIIECTBEHHOM MPAKTUKH,

MOHUMAaHUs CHeMUUKH XUMUU KaK HayKd, OCO3HaHHs €€ poiau B (OPMHUPOBAHUHU
palMOHAILHOT'0 HAYYHOT'O MBIILJIEHUS, CO3JIaHNH LEJIOCTHOTO TIPEICTABICHHU 00 OKPYKaIOIIeM
MHpE KaK O €IUHCTBE MPHUPOJbI M YEJOBEKAa, B MO3HAHUM MHPHUPOJIHBIX 3aKOHOMEPHOCTEH W
pElICHUH MPOOJIeM COXPaHEHHUS MTPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUU JJII COBPEMEHHON NHMBUJIHM3ALUU: B €€
T'YMaHUCTUYECKOM HaNpaBJICHHOCTH M Ba)XHOW pOJIM B CO3JaHMM HOBOM 0a3bl MaTepuasibHOU
KYJBTYPBbI, B PEIICHUU TI00aTBHBIX MTPOOJIEM YCTOWYUBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKON, TMHIIEBOM ¢ HSKOJOTMYECKOW O€e30MacHOCTH, B PAa3BUTHH MEIUIMHBI,
o0ecreyeHn yCIOBUHM YCIEIIHOTO TPY/Aa U SKOJIOTUYECKH KOM(OPTHOM KU3HU KaXkIO0Tr0 YJieHa
00I111eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB ITO3HAHUS,
UCIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONBH30BATh MOTy4aeMble 3HAHUS IS
aHann3a M OOBACHEHHS SBJICHUN OKPY>KAIOMIEro MHUpPa U MPOUCXOIAIIMX B HEM H3MEHEHHH,
yMEHHUSs JIelaTh 00OCHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HayYHBIX (DAaKTOB M UMEIOLINXCS JaHHBIX
C LIEJBIO MOJIYYEHUS JOCTOBEPHBIX BBHIBOAOB;

CIOCOOHOCTH CaMOCTOSITENIbHO UCMOJIb30BAaTh XUMUYECKHUE 3HAHUS IJIs1 pelIeHUs! polJieM
B peaJIbHBIX )KU3HEHHBIX CUTYaIIUSX;

HMHTEpeca K MO3HAHUI0, UCCIIEIOBATEIBCKON JeSITEIbHOCTH;

TOTOBHOCTH W CIHOCOOHOCTH K HENpPEpPhIBHOMY OOpPa30BaHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIYyYE€HHUIO HOBBIX 3HAHMH IO XUMHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTSIMH;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pa3MyHbIX cdepax mnpodhecCHOHATBHON
JIeSITCIIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3ybTaTbl OCBOEHUS IMPOrpaMMbl IO XMMHUHM Ha YPOBHE CPEIHErO
o0mrero o0pa3oBaHus BKIIIOYAIOT:

3HaUYMMBbIC IS (DOPMUPOBAHUS MHPOBO33PEHHS OOYYAIOMUXCS MEKIUCHUTLUTNHAPHBIC
(MexTIpeaMeTHbIE) 00IIeHAYYHBIE TIOHATH I, OTPAXKAIOIIHE IIEJIOCTHOCTh HAYUYHON KapTHHBI MUpa
U crienuGuKy METO/I0B TIO3HAHUS, UCITOJB3YEMbIX B €CTECTBCHHBIX HayKax (MaTepHsi, BENIECTBO,
SHEprus, sBICHUE, MPOIECC, CUCTEMAa, HAyYHBIA (PAKT, MPUHIINIL, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOIOJeHIe, U3MEPEHHE, SKCIIEPUMEHT U APYyTHUe);



yYHHUBepcallbHble  y4eOHble  JefcTBMS  (IIO3HABATeJbHbIE,  KOMMYHHUKAaTHUBHBIE,
perynatuBHble), oOecneunBarone (opMupoBaHue (QYHKUMOHAIBHOM TIpPaMOTHOCTH H
COL[MAJIbHON KOMITETEHLUU 00yYaroIXCsl;

CHOCOOHOCTh ~ OOYyYalOLIMXCS  HCIIOJIb30BaTh  OCBOCHHBIE  MEXKJIUCUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS M YHUBEpCaJIbHble y4ueOHBbIE JEWCTBHUS B I103HABATEIbHOH H
COLMAJIBHON MPAKTHUKE.

MerTanpenMeTHble pe3yJbTaThl OTPa)XkalOT OBJAJEHUE YHHUBEPCAJbHBIMU Y4EOHBIMU
[103HaBaTEJIbHBIMA, KOMMYHUKAaTUBHBIMU U PEr'yJIATUBHBIMU AEHCTBUSIMH.

Ilo3naBaTebHbIE YHUBEpPCAJbHbIE YUeOHbIe NelCTBUSA

1) 6a3oBbIe JIOrHYeCKHE AeiiCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh W AaKTyalHM3UpoOBaTh NpPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpenensaTh LENU JEATENbHOCTH, 3a/aBasl MapaMeTpbl M KPUTEPHUM HX JIOCTHXKEHUS,
COOTHOCHUTH PE€3YJbTAThl JEATEIBHOCTH C IOCTABJIEHHBIMU LIEJISIMH;

UCMOJb30BaTh IPU OCBOEHUM 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUIEHUSA: BBIIEIATH
XapaKkTEepHble IIPU3HAKM IOHATHA W YCTaHaBIMBaTh MX B3aUMOCBS3b, MHCIIOJIB30BATH
COOTBETCTBYIOLIME OHATHS JUIsl OOBSICHEHUS OTAENIbHBIX (DAKTOB U SIBJICHUH;

BbIOMpPATh OCHOBAHMSI M KPUTEPUU JUUIS KJIACCU(PUKAIIMK BELIECTB M XMMUUYECKUX PEaKIHii;

YCTaHAaBJIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBA3H MEXIY U3y4aeMbIMU SBJICHUSAMU;

CTPOUTH JIOTUYECKHE pacCyX AeHHUs (MHAYKTUBHbBIC, JEAYKTUBHBIE, I10 aHaJOTUM),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHs B paccMaTpPUBAEMbIX SIBJICHUSAX, (POPMYJIHMpPOBATH
BBIBOJIbI U 3aKJIIOY €HUS;

IPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMblE€ B XHUMHUU CHMBOJIMYECKUE (3HAKOBHIE)
MOJI€JIH, TPE0OPa3OBbIBATh MOAEIbHBIE IPEACTABIECHUS — XUMUYECKHUI 3HAaK (CHMBOJ) AJIEMEHTA,
XUMHUuecKas ¢opmylsia, ypaBHEHHE XUMHUYECKOW peaKIMM — TpH peIleHuH Yy4eOHBIX
[I03HABATEJIbHBIX M MPAaKTHYECKUX 3a/ay, NPUMEHATh Ha3BaHHbBIE MOJIEIbHBIE IPEICTaBICHUS
JUIs BBISIBJIEHUS XapaKTEPHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB M XMMHUECKUX PEAKIIUH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHSI:

BJIa/IETh OCHOBAaMH METOZOB Hay4YHOr'0 IMO3HAHUS BEIECTB U XUMUUECKUX PEaKIUi;

bopmMynupoBaTh LEIM M 3aJadyd  HUCCIENOBaHUS, MHCIOJIb30BaTh IIOCTaBJICHHbIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BONPOCH B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 (POPMUPOBAHUS TUIIOTE3bI IO IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKAECHUMH;

BJIAJICTh HAaBBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M IPOBENCHUA YYEHHUYECKUX
JKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAaOMI0aTh 3@ XOJIOM IIPOLECcca, CaMOCTOATEIbHO
IPOrHO3UPOBATh €ro Ppe3ysbTaT, (OPMYIUPOBATH OOOONIEHHS U BBIBOJBI OTHOCUTEJIBHO
JOCTOBEPHOCTHU PE3YJIbTATOB UCCIEIOBAaHUS, COCTABIATh 00OCHOBAHHBIM OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh ONBIT YUYEHHYECKOM MCCIIEOBATENbCKOM U IPOEKTHON JeATENbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbBHOMY IIOMCKY METOJIOB PpELICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3IMYHbIX METO/IOB ITO3HAHU .

3) padora ¢ uH(popmManueii:

OPUEHTUPOBATHCSI B  pa3jMUYHbIX MCTOYHMKAX HHGopMauuu (Hay4HO-NOMYJIsIpHAs
JUTepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOYHble Mocolus, pecypcsl HMHTepHera),
aHaTM3UpPOBaTh MHGOPMAIMIO PA3IMYHBIX BHJIOB M (OPM TPEACTaBICHUS, KPHUTUUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUNBOCTD;



dbopMynupoBaTh 3alpoOChl U NPUMEHATh pa3jIMYHbIE METOJbl IPU MOUCKE U OTOOpE
uHpopMaIuu, He0OXO0UMOM 17151 BHITOJHEHUS Y4eOHbIX 3a/1a4 O peaeIEHHOr0 TUIIA;

puoOpeTaTh OMBIT MCIOJIb30BAaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (hOpMY IpeCcTaBiIeHUs UHPOpMAIUK (CXEMBI,
rpaduku, AMarpaMMbl, TaOJIUILIbI, PUCYHKH U ApYyTHE);

UCMOJb30BaTh HAaY4YHBIH S3bIK B KadyeCTBE CpeICcTBa MpH pabdoTe ¢ XUMHUYECKOU
uHbOpMaLMe: TPUMEHATh MEKNpeAMEeTHbIe ((pHU3MUecKHe W MaTeMaTH4YecKue) 3HaKH |
CUMBOJIBI, (OpMYIbI, aO0peBUATypbl, HOMEHKJIATYPY; HCIOJIb30BATh 3HAKOBO-CUMBOJIHYECKUE
CpEeACTBa HAIJISTHOCTH.

KoMMyHuKaTHBHBIC YHHBeEpCAJIbHbIC YUeOHbIe NeHCTBHUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY O0CYKJaeMOM TEMBI B X0J1€ 1M aJIOra U/ UM JUCKYCCHH,
BBICKa3bIBaTh UJI€U, POPMYIMPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIBHO BBIIIOIHEHUS
MPEAJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C Ipe3eHTalueld pe3yJibTaTOB II03HABATEIbHOW JESATENLHOCTH, IMOJIYYEHHBIX
CaMOCTOSITEJIbHO MJIA COBMECTHO CO CBEPCTHMKAMH I[P  BBINOJIHEHUM XHMHUYECKOTO
JKCIIEpUMEHTa, NPAKTUYECKOH paboThl MO HCCIEIOBAaHUIO CBOICTB M3Y4aeMbIX BEIIECTB,
peanu3anuu y4yeOHOro MmpoekTa, U (OpMyJIHPOBATH BBIBOIBI MO pPE3yibTaTaM MPOBEAEHHBIX
YCCIIeIOBAHUM MMyTEM COIIACOBAHMUS MO3ULIUH B X0/e 00CYKACHUS 1 0OMEHa MHEHHSIMHU.
PeryasitTuBHble yHUBepcalbHbIe y4eOHbIe 1eficTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBaTh M OCYIIECTBIATH CBOIO I103HABATEIbHYIO JAEATEIBHOCTD,
ompenenss e€ Lenu M 3a7add, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
Ipe/jiaraeMblii alrOpuTM JEHCTBUI MPHU BBHINOJIHEHUU YYEOHBIX M HCCIEI0BATENbCKUX 3a/ad,
BbIOMpaTh Hanbosnee 3Q(HEeKTUBHBIN cOCO0 UX peleHus ¢ Y4ETOM MOJyYeHUsI HOBBIX 3HAHUM O
BEIIECTBAX M XMMHUYECKHUX PEAKLHUAX; OCYIIECTBIATH CAMOKOHTPOJIb ACSITENbHOCTH Ha OCHOBE
caMoOaHaJIM3a U CaMOOIECHKH.

INPEJMETHBIE PE3YJIbTATDBI

[IpeameTHBIE pE3yabTATHl OCBOCHHS IPOrPaMMBI 110 XMMHUU Ha MPOGHILHOM YPOBHE Ha
YPOBHE CpPEIHET0 00IIero 0oO0pa3oBaHMs BKIIOYAIOT clieluduyeckue Ay y4eOHOro NnpeaMeTa
«XuMus» HaydHble 3HaHHUS, YMEHHUA M CIOCOObI ACHCTBMM IO OCBOCHHIO, MHTEPIpPETALUU U
IpeoOpa30BaHUIO 3HAHUM, BUJbI IEATEIbHOCTU 10 MOJYYEHHIO HOBOTO 3HAHUS U NPUMEHEHUIO
3HaHUW B pa3jIMyHBIX Y4YEOHBIX CUTYyallUsAX, a TaKXKe B pEaJbHbIX >KU3HEHHBIX CHUTyalUsX,
CBSI3aHHBIX C XUMHeEH. B mporpamMMe mo XUMHM IpPEIMETHBIE PE3yJIbTaThl MPEACTABIIEHBI IO
rojiam U3y4eHHusl.

10 KJIACC

ITpenmeTHbIE PE3yabTATHI OCBOEHUS Kypca «OpraHudeckas XMMUsD) OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEICTABICHUN: O MECTe M 3HAUYCHUU OPraHWYEeCKOM XUMHUHM B
CHCTeME €CTECTBEHHBIX HayK U €€ posiu B 00ECIeYeHNH YCTOMYUBOIO pa3BUTHS YEJIOBEUYECTBA B
pEUICHUH TPOOJIEM SKOJIOTHUYECKOH, SHEPreTHUYECKOW W IHINEBOW O€30MMaCHOCTH, B Pa3BUTHHU
MEIMILIMHBI, CO3/JJaHUM HOBBIX MAaTEpUajoB, HOBBIX HCTOYHUKOB D3HEPruu, B OOECHEUEHUU
palOHAIBHOIO MPUPOAOIOIB30BAHUS, B (OPMUPOBAHUU MHPOBO33PEHUS U OOIIEH KyJIbTYphI
YeloBeKa, a TaKXe DJKOJOrMYecKd OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3/0pPOBbIO U
MPUPOIHOMN CpeJIE;

BJIQJICHUE CHUCTEMOM XMMHUYECKHMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINe
MOHATUS — XUMHUYECKMH B3JIEMEHT, aToM, SIIpO W D3JEKTpOHHas o0ojodka atoma, s-, p-, d-
aTOMHbIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aToMa, TMOpUAM3alMs aTOMHBIX



opOuTaneif, MOH, MOJIEKYyJia, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIICHUS,
XMUMHYECKasi CBs3b, MOJb, MOJSIpHAs Macca, MOJISIpHbIH 00BEM, YIJIEpOIHBIM CKEJIET,
(GbyHKUMOHANbHASL TpyNIa, pajukall, CTPYKTypHble (opMyibl (pa3BEpHYTHIE, COKpaIlllEHHBIE,
CKEJIETHbIE), M30MEpUsl CTPYKTypHas M NpPOCTpaHCTBEHHas (reomeTpuyeckasi, ONTHYecKas),
MU30MEphI, TOMOJOIMYECKUN PpAJl, TOMOJIOTH, YTIJEBOAOPOIbI, KHCIOPOA- M a30TCOAEpKaIlue
OpPraHUYECKUE COEIMHEHHUs, MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COCMHEHUSI, TEOPHUH, 3aKoHbI (mepuoanveckuii 3akoH [[. M. MenpgeneeBa, Teopusi CTpOCHUS
opraHnyeckux BemiecTB A. M. bByTiiepoBa, 3aKOH COXpaHEHMsI MAacChl BEIIECTB, 3aKOH
COXpaHEHHUs M TPEBpAIllEHUs] DHHEPrMM MNP XUMUYECKHUX peaKUusiX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH S3BIK XMMHH, MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE MOHMMAHMS
MPUYUHHOCTH M CHUCTEMHOCTHM XHUMUYECKHX SIBJIEHUH; TPEACTAaBIECHUA O MeEXaHM3Max
XMMHMUYECKUX pEaKlHi, TEePMOAMHAMMUECKUX U KHHETUYECKUX 3aKOHOMEPHOCTIX HX
MIPOTEKaHus, O B3AaUMHOM BIIMSHUU aTOMOB M TPYII aTOMOB B MOJIEKYJax (MHIYKTHBHBIH U
me3omepHbId 3dexTsl, opuenTantsl 1 u Il pona); daxTomornyeckue CBEIEHHUS O CBOWCTBAX,
cocTaBe, MOJYyYeHUH U 6€e30MacHOM HCIIOIb30BaHUH Ba)KHEHIIINX OPraHUYEeCKUX BEIECTB B OBITY
U TPaKTUYECKOW JesATeJIbHOCTH 4YeJlOBEKa, OOLIMX HAy4YHBIX MPUHLUIAX XUMHYECKOTO
IPOU3BOACTBA (Ha MpUMeEpe MPOU3BOJCTBA METAHOJA, TepepadboTKu HedTH);

c(OpMUPOBAHHOCTh YMEHUN: BBIBIATH XapaKTepHbIE MPU3HAKU MOHSATHH, YCTaHABIUBATD
UX B3aMMOCBA3b, UCI0JIb30BaTh COOTBETCTBYIOIIME OHSATHUS IPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHMYE€CKUX COCANHEHUI;

c(OPMUPOBAHHOCTb YMEHHI:

UCMOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIl COCTAaBJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX BEIIECTB;

COCTaBJSITh YPaBHEHMs XUMHYECKMX pEaKIUil M  pacKpblBaTb HMX CYIIHOCTb:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMIl MOCPEACTBOM  COCTABJIICHHUS  DIIEKTPOHHOTO
OamaHca JTHUX peakIuil, peaknuii HOHHOrO OOMEeHa MYyTEM COCTABJICHHS UX IOJHBIX H
COKpaILEHHBIX HOHHBIX YPAaBHEHUI;

W3rOTaBIMBaTh MOJEIM MOJIEKYJ OPraHWYeCKHMX BELIECTB M WIUIIOCTPALlUd HX
XMMHMUYECKOT0 U POCTPAHCTBEHHOI' O CTPOEHUS;

c(OpMUPOBAHHOCTb YMEHHUI: yCTaHABIMBATh IPUHAAIEKHOCTh U3yYEHHBIX OPraHUYECKUX
BEIIIECTB IO UX COCTaBY U CTPOCHMIO K ONPEAETIEHHOMY KJIACCY/TpYIIe COSMHEHUH, 1aBaTh UM
Ha3BaHMs 1o cucteMatnueckoil HomeHkinarype (IUPAC) u npuBoauTh TpUBUANbHbBIE HAa3BaHUS
JUIA  OTHEJbHBIX TpEACTaBUTENe OpraHMYecKHX BeUIeCTB (STHJIEH, aleTUJieH, TOJyoll,
TJIMLEPUH, ATHIIEHTIUKOJb, (QeHod, ¢GopMaibIeruj, aleTalbIeru], aleToH, MypaBbHHAs
KHUCJIOTAa, YKCyCHasi KHCJIOTa, CTEapUHOBAas, OJEMHOBAs, MaJbMUTHHOBAas KHUCIJOTHI, TJIMLUH,
aJlaHWH, MaJbT03a, PPYKTO3a, aHUJIMH, AUBUHIII, U30MPEH, XJIOPOIPEH, CTUPOII U IPYTHUe);

cOpMUPOBAHHOCTh YMEHHUS OIpPENesATh BHJ XUMHYECKOH CBA3M B OPraHUYECKUX
COEAMHEHMSIX (KOBaJIEHTHAsI U MOHHAsSI CBSI3b, G- U T-CBSI3b, BOJOPOAHASI CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHATh MOJIOKEHUS TEOPUU CTPOEHHUS OpraHMYeCcKHUX
BeuiectB A. M. bytiepoBa a1 00bsICHEHHs] 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTpOEHUS;

cOpMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh COCTaB, CTpPOEHHUE, (U3MUECKUe U
XMMHUYECKHE CBOWCTBA TUITMYHBIX MPEICTaBUTENCH Pa3IMUHBIX KJIACCOB OPraHUY €CKUX BEIIECTB!
aJIKaHOB, IMKJIOAJKaHOB, AJKEHOB, aJIKaJUEHOB, AJKWHOB, ApPOMAaTUYECKUX YTJIEBOIOPOIOB,
CIIUPTOB, aJIbJETHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(QUPOB, KHUPOB,
HUTPOCOCTUHEHUI 1 aMUHOB, aMUHOKHCIIOT, O€JIKOB, YTJIEBOJOB (MOHO-, TU- U TIOJMCAXapUIOB),



WUTIOCTPUPOBaTh TEHETUYECKYI0 CBSI3b MEXAY HUMH YPaBHEHUSIMH COOTBETCTBYHOLIUX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHNEM CTPYKTYPHBIX (OPMYI;

chOpPMHUPOBAHHOCT, YMEHHUS TOATBEPXKIATh Ha KOHKPETHBIX IMpUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOM CIHOCOOHOCTH OPraHMYECKHX COCIMHEHHH OT KPaTHOCTH W THIA
KOBAJICHTHOH CBSI3H (G- U TT-CBSI3H), B3AUMHOTO BJIMSIHUASI aTOMOB M TPYIII aTOMOB B MOJIEKYJIAX;

chOPMHUPOBAHHOCTh yMEHHUS XapaKTEPH30BaTh HCTOYHHKU YTJIEBOAOPOIHOTO CHIPHS
(HedTh, MPUPOIHBINA Tra3, yroib), CIOCOOBI €ro mepepaboTKH W MPAKTHYECKOe IMPHUMEHEHHE
MPOAYKTOB MEepepabOTKH;

cOpPMUPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUI O €CTECTBEHHO-HAYYHBIX METOJax
MO3HAHMUS — HAOJIOJIEHUH, W3MEpPEHUU, MOJEIUPOBAHUH, OKCIIEPUMEHTE (peaJlbHOM H
MBICJICHHOM) U YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

chOpPMHUPOBAHHOCT,  YMEHHUS INPUMEHSITH OCHOBHBIE  OIEpalid  MBICIUTEIHHOM
NeSITeNPHOCTH — aHaJM3 M CHUHTE3, CpaBHEHHUE, O00O0O0IIeHWE, CHCTEMATH3AIlNIO, BBISBIICHHE
IPUYUHHO-CJIEICTBEHHBIX CBSA3€H — JJIs1 N3y4YEHUS CBOMCTB BEILIECTB U XMMUYECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHUI: BBISIBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C TIOHATUSAMU U
IPEACTABICHUSAMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEeIMETOB il 0Oojee OCO3HAHHOIO
NOHMMAaHUsl CYIIHOCTH MaTEpUAbHOIO €AMHCTBA MHUpA, MCIIOJIb30BATh CHUCTEMHbIE 3HAHUS 10
OpPraHWYEeCKOW XUMHH ISl OOBSICHEHUS U MPOTHO3UPOBAHMSI SBJICHUH, UMEIOIINX €CTECTBEHHO-
HAy4HYIO IPUPOAY;

chOpPMHUPOBAHHOCTh, YMEHHI: MPOBOAUTH PACUETHI MO XUMHYECKUM GdopMynaMm u
YPaBHEHHSIM XHMUYECKHX PEAKIUN C HCHOJIb30BaHWEM (U3MUECKHX BEIWYWH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
pacu€rsl MO HAXOXKIAECHUIO XUMHYECKOW (POpMYIIBI BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM
XUMHUYECKUX JIEMEHTOB, TPOJYKTaM CropaHus, IIIOTHOCTH Ta3000pa3HbIX BEIIECTB;

chOpPMHUPOBAHHOCTh YMEHUH: TPOTHO3MPOBATH, AHAJTM3UPOBATH M OIEHUBATH C MO3UIUN
9KOJIOTMYECKOM 0e30MacHOCTH ITOCICACTBUS OBITOBOH M IPOW3BOJCTBCHHOW JCSATCIBHOCTH
YeNoBeKa, CBS3aHHOM C TepepaOdOTKOM BEmIeCTB, HCIONB30BATh MOJNYUYCHHBIE 3HAHUS IS
MIPUHSATHUS TPAMOTHBIX PEIICHUI MPOOJIeM B CUTYallUAX, CBA3aHHBIX C XUMHEH;

c(OpPMHUPOBAHHOCTh YMEHUN: CAMOCTOSATENBHO MJIAHUPOBATH U MPOBOAMTH XUMHUYECKHUI
AKCIIEPUMEHT (MOJIy4eHUE U U3YYEHHE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIE PEaKIIUU
YIJIEBOJIOPOIOB  PA3JIMYHBIX KJIACCOB M KHUCJIOPOACOAEPKAIIUX OPraHUYECKUX BEIIECTB,
pellieHue HSKCIEpUMEHTANbHBIX 3aJad [0 pAclHO3HABAaHUIO OPraHMYECKUX BEIIECTB) C
coOmonenneM TpaBui Oe3omacHOro oOpamieHuss ¢ BEHIeCTBaMH U J1abOpaTOPHBIM
obopynoBanueMm, (HOpMyIMpOBaTh Li€Jb HCCIENIOBAaHUA, MPEACTABIATh B PAa3NU4YHON (opme
pe3yabTaThl SKCIIEPUMEHTA, aHAJTM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHHUIA:

cO0I0IaTh TMpPaBHJIa KOJOTMYECKH 1IeTIeCO00pa3HOro MOBEACHHUS B OBITY U TPYAOBOM
JEATEIbHOCTH B UEISX COXPAHEHHS CBOErO 3J0POBbS, OKPYKAIOIIEH MNPUPOAHOU CpEIbl U
JOCTHKEHUSI €€ yCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMNACHOCTh TOKCHMYECKOrO JIEMCTBUS HAa >KUBBIC OPraHU3Mbl OMNpPEIeIEHHBIX
OpraHUYECKUX BEIIECTB, TOHUMAas cMbIc mokaszaTtens [T1K;

aHAJM3UPOBATh  II€JIECOO0PA3HOCTh  NMPUMEHEHUS ~ OPraHWYeCKHX  BEIIeCTB B
MIPOMBIIIICHHOCTH U B OBITY C TOYKU 3PEHHSI COOTHOIIICHUS PUCK -TI0JIb34;

cOPMUPOBAHHOCTh YMEHHI: OCYIIECTBISITh II€JICHANPABICHHBIA TOMCK XHUMHYECKOU
nH(pOpMAIIMU B PA3IUYHBIX MCTOYHUKAX (Hay4dHas W ydeOHO-Hay4yHas JUTepaTypa, CpeicTBa
MaccoBoi uHGpopMmanuu, WHTEpHET W Jpyrue), KPUTHUYECKH AaHAIU3UPOBATH XUMHUYECKYIO



uHpopMaIuio, nepepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHOW Y4eOHOI
3a/1a4en.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHWYecKass XUMUS
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN: O MAaTEpUATILHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTIX
¥ TO3HABAEMOCTH SIBJICHUN MNPUPOABI, O MECT€ U 3HAYCHUM XUMHUH B CHCTEME E€CTECTBEHHBIX
HayK ¥ e€ ponu B 00€CHEYeHUU YCTOHYHMBOTO Pa3BUTHS, B PEIICHUU MPOOIEM IKOIOTUYECKOM,
DHEPreTHYECKO ¥ THIIEBOM Oe30macHOCTH, B PAa3BUTHH MEAWUIMHBI, CO3JaHUU HOBBIX
MAaTEepUAJIOB, HOBBIX  HMCTOYHHUKOB SHEpruu, B o0ecriedeHun  palMOHAIBHOTO
MIPUPOJIONIOIB30BAHMS, B (POPMUPOBAHUU MHPOBO33PEHHS U OOIIEH KyIbTypHI YEIOBEKa, a TAKKE
9KOJIOrM4ecKd 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOAHOM cperie;

BJIAJICHUE CHUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJKOYAET: OCHOBOIIOJATarolIne
MOHATHUS — XUMUYECKHI 3JIEMEHT, aTOM, SAPO aToMa, U30TOIbI, DJIEKTPOHHAS 000JI0UKa aToMa, S-
, p-, d-aToMHbIe OpOWUTaIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aTomMa, THOpUAM3AIUL
aTOMHBIX oOpOuTanel, HWOH, MOJIEKyJla, BaJEHTHOCTb, DJIEKTPOOTPUIATEIBHOCTb, CTEIEHb
OKHCIIEHHUS, XHMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeTallJIMuecKas, BOAOPOIHAs),
KpUCTAJNINYECKAsi pEHIETKA, XMMUUYECKasl peaklMs, pacTBOP, AJIEKTPOJUTHI, HEINEKTPOJIUTHI,
ANEKTPOJIUTUYECKAss JMCCOLMALMS, CTENeHb JMCCOLUMAllMM, BOAOPOJIHBIM  IOKa3aTenb,
OKHUCJIMTEIb, BOCCTAHOBUTEb, TEINIOBON 3(PPEKT XMMUIECKON PEaKIMU, CKOPOCTh XUMHYECKOU
peaknuu, XUMHYECKOE paBHOBECHUE, TEOPUM U 3aKOHBI (TEOpHUS AIIEKTPOIUTHYECKOU
aucconuanuu, nepuonuueckuii 3akon [[.M. MenpaeneeBa, 3aKOH COXpaHEHHsS] MAacChl BELIECTB,
3aKOH COXpPaHEHUs U MPEBPAICHHS SHEPIUU NPU XUMHUUYECKHUX PEAKLMSAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMNX MAcCC), 3aKOHOMEPHOCTH, CHMBOJIMUYECKHUH SI3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JIKAIIME B OCHOBE MOHUMAaHUS MPUYUHHOCTH W CHUCTEMHOCTH
XUMHUYECKUX SIBJIEHUN; COBPEMEHHBIE MPEICTABICHUS O CTPOCHMM BEIIECTBA HAa ATOMHOM,
HOHHO-MOJIEKYJISIDHOM M HAAMOJIEKYJSIPHOM YpPOBHSX; MPEACTABIECHUS O MEXaHHU3Max
XUMUAYECKUX PEAKLUHM, TEPMOAMHAMHYECKUX U KHHETUYECKMX 3aKOHOMEPHOCTAX HUX
MPOTEKaHUs, O XUMHUYECKOM pPABHOBECHUHM, pPAcCTBOpaXx M  JHCIEPCHBIX  CHCTEMAX;
(hakTOIOrNYECKNEe CBEJCHHS O CBOMCTBAX, COCTaBe, MOJYYEHUH M OE30MaCHOM HCIOJIb30BAHHUH
BAXHEUIIUX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOW JIEATEIBbHOCTH YeNOBEKa,
O0IIMX HAYYHBIX MPUHIUIAX XUMUYECKOTO TPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBIABISATH XapaKTepHbIe MPU3HAKU TOHATHH, yCTaHABINBATD
UX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS MpPHU ONMCAHUU HEOPraHUYECKHX
BELIECTB U UX IIPEBPALICHMUI];

c(OpMUPOBAHHOCTh YMEHHSI HCHOIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JJI COCTABJICHUS
dbopMyn BeUIECTB W YypaBHEHHI XHUMHUYECKHX pPEaKIHi, CHCTEeMaTHUYECKyI0 HOMEHKJIATYpy
(IUPAC) u TpuBHnanbHble HA3BAaHUS OT/ICJIbHBIX BEIICCTB;

c(hOpPMHUPOBAHHOCTh YMEHUS OINPEACIIATh BaJICHTHOCTb U CTETICHb OKUCICHUSI XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSIX, BUJ XUMHUYECKOH CBS3U (KOBaJEHTHAs, MOHHAs, METaJUIMYECKas,
BOZIOPOJIHAS ), TUII KPUCTAJUTMUECKON PeETKY KOHKPETHOT'O BEIIECTBA;

chOpPMHUPOBAHHOCTh, yMEHHS OOBSCHATh 3aBUCHMOCTh CBOMCTB BEIIECTB OT BHJA
XMMHMYECKOM CBSI3UM M THUNA KPUCTAIUIMUECKOH pPEIIETKH, OOMEHHBIH M JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHUS KOBAaJEHTHON CBSI3H;

cOpPMUPOBAHHOCTh YMEHUH: KiIaccH(PUIIMPOBATh: HEOPraHWUYECKHWE BEIIeCTBA IO HUX
COCTaBYy, XMMHUUYECKHE PEAKUUU MO PA3IMYHBIM MPHU3HAKaM (YUCIY U COCTABy PEArupyroIInX



BEIIECTB, TEIIOBOMY d((eKkTy peakiuu, H3MEHEHHIO CTENeHed OKUCICHHS JJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaJau3aTopa W JAPYTHE); CaMOCTOSTEIHHO BBIOMpATh OCHOBAHUS U
KPUTEPHUH IJIs KJIaCCU (PUKAIIMKA U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUiA;

chOpPMHUPOBAHHOCTh, YMEHHUSI PACKpbhIBaTh CMBICT mepuoanmdeckoro 3akona J[. U.
MenneneeBa U JE€MOHCTPUPOBATH €r0  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOrHOCTHYECKYIO (DyHKIUY;

chOpPMHUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB UM MOHOB
XUMHYECKUX DJIEMEHTOB IEpBOro—4eTBEPTOro mnepuonos Ilepmonnueckoin cucremst J[.H.
MenpeneeBa, UCIOb3Ysl MOHATUS «IHEPreTUUECKUE YPOBHMUY, «IHEPreTUUECKHE MOIYyPOBHMY,
«s-, p-, d-aToMHBIE OpPOUTANIHM», «OCHOBHOEC U BO30OYXIAEHHOE HSHEPreTUYECKHE COCTOSTHHS
aTOMay»; OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKUX HJIEMEHTOB M WX
coeMHEHU no nepuoaam u rpynnam [lepuonnueckont cucremsl 1. 1. MenaeneeBa, BaleHTHbIE
BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JI0YEK;

cOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBa BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYLUIECTBOBAHUE TI'€HETUYECKOM CBS3U
MEX/1y HEOPraHUYECKUMH BEIIECTBAMH C IIOMOLIBIO YPABHEHUU COOTBETCTBYIOIIMX XUMUUYECKUX
peakumii;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYHIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIii MOCPEACTBOM COCTABJICHUSI DJIEKTPOHHOTO OallaHca STHX PeaklHil; peaKkiuii HOHHOTO
oOMeHa TyTEM COCTaBJICHUS HMX TIOJHBIX U COKpAIIEHHBIX HOHHBIX YPaBHEHUW; pPEaKIUi
TUAPONIN3a; PEaKIUi KOMIUIEKCOOOpa3oBaHMs (HA MpUMEpe THAPOKCOKOMILJIEKCOB ITMHKA H
AIIOMHUHUS);

chOPMHUPOBAHHOCTL YMEHHUS OOBACHITh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX
peakuuid ¢ y4€TOM HX DHEPreTUYECKUX XapaKTEPUCTHK, XapakTep HM3MEHEHHUsS CKOpPOCTH
XUMHUYECKON pPEaklMi B 3aBUCUMOCTH OT Pa3IMYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEIICHHS
XUMHUYECKOT0 PAaBHOBECHS O]l BIMSIHUEM BHEIIHUX Bo3nencTBuil (mpunuun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh XUMUUYECKHE PEAKIUH, JISKAINE B OCHOBE
MPOMBIIIUICHHOTO TOJXYYEHUS CEPHOW KHUCJIOThI, aMMHaKa, OOILIMe HayYHble MPUHLIUIIBI
XUMHUYECKUX TMPOU3BOJCTB; I€JI€CO00PAa3HOCTh MPUMEHEHHUS HEOPraHWYECKUX BEIIECTB B
MIPOMBIIIIICHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOILIEHHUS PUCK -T10JIb34;

c(hOpPMHUPOBAHHOCTH BJIAJICHUS] CUCTEMON 3HAHUM O METOAAaX HAYYHOI'O MO3HAHUS SBJICHUN
Opupoasl — HaOmoJIeHue, W3MEepeHHue, MOJCIMPOBAHUE, OSKCIEPUMEHT (pealbHbli U
MBICJIEHHBII), UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, YMEHHsS NPUMEHSTh 3TH 3HAHUS NPU
SKCHEPUMEHTAIbHOM HCCIEIOBAaHUM BEIIECTB M s OOBSICHEHHS XUMHUYECKHX SIBJICHHM,
MMEIOIUX MECTO B IPUPOJIE, MPAKTUYECKON JEATEIbHOCTH YEJI0BEKA U B TIOBCEAHEBHOM KU3HU;

cOpMUPOBAHHOCTh YMEHUS BBISIBIISITh B3aUMOCBSI3b XUMUUYECKUX 3HAHUN C IOHATUSAMU H
IPEACTABICHUSAMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB [Jjisi 0Oojiee OCO3HAHHOIO
MMOHUMAaHUS MAaTEPUATBHOI O €UHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUS MPOBOJAUTH PACUETHI: C UCMOJIB30BAHUEM MTOHATUN «MacCOBas
JIOJIs1 BEILIECTBA B PACTBOPE» M «MOJIIpHAs KOHIIEHTPAIUsI»; MAacChl BEIIECTBA WM 00bEMa rasza
110 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WM 00BEMY OHOTO U3 YYaCTBYIOUIMX B PEAKIIUH
BEII[ECTB; TENJIOBOro d(pdeKxTa peakiuu; 3Ha4eHUsI BOJOPOJTHOTO IMOKa3aTesl pACTBOPOB KHUCIIOT
W IIENOYEeH ¢ W3BECTHOW CTEMEHBI0 NHUCCOIMAINK;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIIMH, €CIM OJAHO U3 MCXOJHBIX BELIECTB JaHO B BHUJIE pacTBOpa C ONpPEAEIEHHOU
MAacCOBOHM JI0JICH PAacTBOPEHHOIO BEIIeCTBAa WM JaHO B HW30BITKE (MMEET MPUMECH); JOJIH
BBIXO/Ia IPOJYKTa PEaKIuu; 00bEMHBIX OTHOIIICHUH ra30B;



c(OpMUPOBAHHOCTb YMEHHUI: CaMOCTOSITENFHO IJIAHUPOBATH U MPOBOAUTH XUMHUYECKHM
9KCIIEPUMEHT (MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, TOATBEPXKIEHNE KAUeCTBEHHOTI'O COCTaBa
HEOPraHWYECKHUX BEILECTB, ONPEAEIECHUE CPEAbl PACTBOPOB BEILIECTB C MOMOIIBIO MHIUKATOPOB,
M3y4YeHUE BIUSHUSA PA3NIUYHBIX (AKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIMH, pPEIIeHUE
AKCIIEpUMEHTAJBHBIX 3a/a4d 1o TemMaM «Metamisl» u «HemeTtamis») ¢ cOOMIOACHUEM MTPABUIT
Oe3omacHoro oOpallleHusi C BElIeCTBaMM M J1a0OpaTOpHBIM 00OpyaoBaHUEM, (OPMYIHPOBATH
1enb MCCJENOBAaHUsS, TPEIACTABIATh B pa3MyHOM ¢GopMe pe3yabTaThl OSKCIEPUMEHTA,
aHAJM3UPOBATH U OLIEHUBATH X JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI: COOMIOIATh MPaBHIIA MOIB30BAHUS XUMUYECKON TOCYI0i U
nabopaToOpHBIM 000pyIOBaHHEM, OOpallleHHs] C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU
M0 BBIMOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB, HKOJIOTHYECKHU IEIeCO00pa3HOro
MOBENEHUsT B OBITY W TPYIOBOW JEATEIHHOCTH B IIENSX COXPAaHEHHS CBOETO 3JI0POBBS,
OKpY)KalOIIeH NPUPOAHOM Cpeabl M JOCTHKEHHS €€ YCTOMYMBOIO pa3BHUTHS, OCO3HABaTh
OMACHOCTh TOKCHUYECKOrO JACHCTBUS HA KUBBIE OPraHU3Mbl ONpPENEIEHHBIX HEOPraHUYECKUX
BELIECTB, NOHUMas cMbIci nokasaresns [1/1K;

cOpMUPOBAHHOCTh YMEHHI: OCYLIECTBISATH IeJIEHANPABICHHBIA TOUCK XHUMHUYECKOH
uHbOpMAIMN B PAa3IUYHBIX MCTOYHMKAX (Hay4dHas U yueOHO-Hay4Has JHTEpaTrypa, CpeacTBa
maccoBoil uH(popmanuu, VHTepHET W Apyrue), KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uHbopMaIuio, epepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHOW Y4eOHOI
3a1a4den.



COJAEPKAHME YYEBHOI'O IPEAMETA
10 KJIACC
OPTAHNYECKASA XUMUA

TeopeTn4eckne OCHOBBI OPraHM4€CKOH XMMHH.

[IpenmMeT ¥ 3HaUYeHHWE OPraHUYECKOM XUMHH, TMPEACTABIEHUE O MHOrooopa3uu
OpraHUYECKUX COCTMHEHHUII.

DONEeKTPOHHOE CTPOCHHE aToMa YIJepoaa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHbIE BO3MOKHOCTH aTOMa yrieposaa. XMMHUYECKasl CBSI3b B OPIraHUUYECKUX COEIMHEHUSX.
Tunel ruOpUAN3alMy aTOMHBIX OpOUTaNel yriepoja. MexaHu3Mbl 0Opa3oBaHUsI KOBaJEHTHOMN
CBsI3U (OOMEHHBIN U JOHOPHO-aKUENTOpHbIN). Tunsl nepekppiBaHUsl aTOMHBIX OpOUTajIel, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoilHas cBs3b. CHocoObl pa3pblBa CBA3EH B MOJEKYJax
OpraHn4eckux BemecTs. [[oHsATHE O CBOOOTHOM paauKaie, HyKIeopue u MIeKTpodure.

Teopus cTpoeHHs OpraHudeckux coeguHeHuid A.M. byrinepoBa M COBpEeMEHHBIE
IPEICTABIIEHUS O CTPYKTYPE MOJIEKYJ. 3HaUEHUE TEOPUN CTPOEHUSI OPraHMYECKUX COCTUHEHUH.
Monekynsipasle U CTpYKTypHble (opmymbl. CTpykTypHble (OpPMYJbl pPa3IHYHBIX BHUIOB:
pa3BépHyTas, COKpaml€HHas, ckeinetHas. HM3omepus. Buael wu3zoMepuu: CTpyKTypHas,
IpOCTpaHCTBEHHAs. ONEKTpoHHbIE A((PEKTsl B MOJEKyJlaX OpPraHHYEeCKHX COEIUHEHU
(MHIYKTUBHBIA 1 ME30MEPHBIN A(H(EKThI).

[IpencraBnenue o knaccupuKaluy opraHu4eckux BemecTs. [lonsaTue o GpyHKIHOHANBHOM
rpynne. ['omonorusa. I'omonornueckue psapl. CuctemaTideckas HOMEHKJIATypa OPraHUYeCKHX
coenqunennii (IUPAC) u TpuBHasibHbIe Ha3BaHUS OTIIEIBHBIX MTPEACTABUTEICH.

OcobenHoctd W Kiaccuukanuss — opraHMueckux  peakiuil.  OKHCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUHA B OPraHUYECKOW XUMUU.

OKCIEPUMEHTAIBHBIE METO/BI U3YyYEHHs BEIIECTB U MX IPEBPALLECHUN: O3HAKOMJICHUE C
o0pa3iaMu OpraHMYecKHUX BEIEeCTB M MaTepHhallaMd Ha WX OCHOBE, ONBITHI 1O NPEBPAILECHUIO
OpPraHMYeCKUX BELIECTB TIpH HarpeBaHUM (IUIABJICHHWE, OOYIJIMBAaHHE U  TOpEHHE),
KOHCTPYUPOBAaHUE MOZEIJIEN MOJIEKYJI OPraHUUECKUX BEILECTB.

YriaeBogopoabl.

Ankasbl. ['oMonornyeckuii psj ankaHoB, oOmiast (opmyiia, HOMEHKJIATypa U U30MEpHsl.
DIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOESHHUE MOJIEKYJ AJIKAHOB, SP -TUOPUIM3AIUS aTOMHBIX
opOutaneii yrieponaa, 6-cBsizb. DU3NUYECKUE CBOMCTBA ATKAHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEaKIUU 3aMEIlEeHUs, N30MEPHU3aLUH, JErHIPUPOBAHUS,
UUKIW3alUY, [HPOINH3a, KpeKuHra, ropeHus. IlpeactaBieHue o MexXxaHHU3ME peakLUUi
paavKaIbHOTO 3aMEILECHHUS.

Haxoxnenue B nmpupozae. CriocoObl MoaydeHHs U MpUMEHEHUE aIKaHOB.

[Muknoankanel. O6mas Gopmysna, HOMeHKIaTypa U uzomepus. OCOOEHHOCTH CTPOECHHS U
XMUMHUYECKUX CBOWCTB MaibIX (LMKIOMNPOMAH, LHMKIOOYyTaH) M OOBIYHBIX (IIMKJIONEHTAH,
LUKJIOreKCaH) LHUKJI0alKaHOB. CriocoObI MOMyUeHHUs M IPUMEHEHHE IUKJIOAIKaHOB.

Ankenbl. ["'oMonmornueckuii ps ankeHoB, o0mmas Gopmyina, HOMEHKIATypa. DIESKTPOHHOE
¥ [POCTPAHCTBEHHOE CTPOEHHME MOJIEKYNl AJKEHOB, SP>-TMOPUIM3AlUs aTOMHBIX OpOMTasIeH
yriaepojaa, 6- u m-cBsizu. CTpyKTypHas U reomerpuueckas (Iuc-Tpanc-) nuzomepus. Ouzndeckue
CBOMCTBA aJIKEHOB. XHWMHUYECKHE CBOWMCTBA: pEAaKUUU IPUCOCAVHEHMS, 3aMELICHUs B O-
MIOJIOKEHUE MPU JIBOWHOHM CBS3M, MOJMMepu3aluu W okucieHus. [IpaBuno MapkoBHHUKOBA.
KauecTBeHHBIE peaklily Ha IBOMHYIO CBsA3b. CIIOCOOBI MTOJIyU€EHUS U IPUMEHEHUE AJIKEHOB.

Ankamuenbl.  Kimaccupukanms — ankaaueHoB  (COMpsHKEHHBIE,  M30JMPOBAaHHBIE,
Kymyaupoganuvie). (OCOOEHHOCTH  3JIEKTPOHHOTO CTPOEHUSI U XHMHUYECKHMX CBOWCTB



CONpPSKEHHBIX aueHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus coOnpspKEHHBIX JUEHOB.
Crioco6b! osTyyeHus ¥ IPUMEHEHHE aJIKa HEHOB.

Anxunbl. ['oMonornueckuii psij ankuHOB, 00mIast (opmylia, HOMEHKJIATypa U U30MEPHS.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKHHOB, SP-TMOpHUIM3allUsg aTOMHBIX
opbutaneii yriaepoma. Pu3NUEeCKHE CBOMCTBA AJIKHHOB. XWMHUYECKHE CBOWCTBA: PEAKIUU
MPUCOEINHEHUS, TUMEpPHU3AMN U TpUMEpU3alliK, OKHciIeHusi. KucinoTHsle cBolicTBa aJIKMHOB,
UMEIOIINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHbIE peakluu Ha TPOWHYIO CBs3b. CroCOOBI
MOJIYYeHHsI M IPUMEHEHHE aJIKUHOB.

ApomaTudecKkre yriieBoJopoAsl (apeHsl). 'oMonoruueckuil psj apeHoB, oomiast popmyina,
HOMEHKJIaTypa M M30MepHsl. DIIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYINbI OEH3071a.
dwu3nveckne CBOWCTBA apeHOB. XHMHUYECKHE CBOWCTBA OCH30lla M €ro TOMOJIOTOB: PEaKIUU
3aMeIEeHNs] B OEH30JIbHOM KOJbIIE M YIVIEBOAOPOAHOM paauKaje, Peakuu NPHUCOEAUHEHUS,
OKHCIIeHHE roMoJioroB OeH3ona. IIpencraBienre 00 OpUEHTUPYIOLIEM AEHCTBUU 3aMECTUTENEH
B OCH30JIbHOM KOJIbLIE Ha MPUMEpPE aJKHIbHBIX PaaUuKalioB, KapOOKCHIBLHOM, THIPOKCUIHLHOM,
aMUHO- ¥ HUTPOTPYIIBI, aTOMOB rajoreHoB. OcCOOEHHOCTH XUMHUYECKHX CBONCTB CTHpOJA.
[Monmumepusanuss  ctupona. CrnocoObl  TOAy4eHUS W NPUMEHEHHE  apOMaTHYEeCKHX
YIJI€BO0PO/IOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBIC Ta3bl. HepTh u €€ mpoucxoxknenune. KameHHbIN
yrojib U TPOAYKTHI ero mnepepaboTku. CrocoObl mepepaOoTKu HepTH: MeperoHka, KPEeKUHT
(TepMHUECKU, KaTaTUTUYeCKUil), pudopmunr, nuponus. [IponykTel nepepaboTku HepTH, UX
[IPUMEHEHHUE B POMBIIIIIEHHOCTH U B OBITY.

['eneTnueckas CBsI3b MEX/ly pa3JIM4YHBIMH KJ1acCaMU yIJI€BOAOPO/IOB.

DONEeKTPOHHOE CTPOEHHME TIaJIOreHIIPOU3BOJAHBIX YIJIEBOAOPOAOB. Peakuuu 3aMmenieHus
rajjoreda Ha THJAPOKCOTPYIIY, HUTPOrpynny, IUaHOrpyHmny, aMuHorpymnmy. /[lefictBue Ha
raJIOTeHNPOM3BOJHBIE BOJHOIO W  CIHMPTOBOrO pacrBopa Iménouyn. B3aumoneiictBue
JUTAJIOTEHAJIKAHOB C MarHueM M IUHKOM. [IoHSTHE O METayuloOpraHMYecKUX COENMHEHUSX.
Vcrionp30BaHUE TallOTEHNPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE M TPH CHUHTE3E
OpPraHNYEeCKUX BEIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUs BEIIECTB M UX MPEBPALICHUN: H3y4YEeHUE
¢u3MUEeCKuX  CBOWMCTB  YrJ€BOAOPOAOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEaKIHii
YTJIEBOJIOPOJIOB PA3JIMYHBIX KJAccoB (0OeclBeYrBaHME OpPOMHOI WIJIM MOJHOW BOJBI, PacTBOpa
NepMaHraHata Kajus, B3aMMOJEHCTBUE aleTUIeHa C aMMHUAYHBIM pPacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHapy)XeHHE yriepojaa U BOAOPOAA B OPraHMYECKUX BEIIECTBaX,
NOJy4yeHHe JTUJIEHAa W H3Y4YeHHE €ro CBOMCTB, O3HaKomiieHuHe ¢ koJuteknusmu «Hedte» u
«Yromp», ¢ oOpa3umamMu MJjacTMacc, KaydyKOB M PE3HMHBI, MOJEIHUPOBAHHUE MOJIEKYII
YIJ€BOI0POJIOB U TAJION€HITPOM3BOIHBIX YIIIE€BOLOPOIOB.

Kucsiopoaconepxamume oprannyeckue coeimHeHHs.

IIpenenbHble onHOaTOMHBIE chupThl. CTpoeHue MOJEKyJ (Ha HpUMepe MeTaHoja U
sTaHona). 'omonoruueckuii psan, odimas Gopmysa, U3oMepHsi, HOMEHKIIaTypa U Kjiaccu pukamusi.
@dusnueckue CBONCTBA MpeAeNbHBIX OJHOATOMHBIX CIHUPTOB. BomopoaHble CBS3M MEXIY
MOJIEKyJ1aMH CHUpPTOB. XHMMHUYECKHE CBOMCTBA: peakUuu 3aMEIleHus, JeruapaTalui,
OKHCJIEHHS], B3aUMO/IECTBUE C OPraHUYECKUMHU U HEOpraHM4ecKUMHU Kuciotamu. KauectBeHHas
peakiysi Ha OJAHOATOMHBbIE CHUPTHI. JleficTBME 3TaHOIAa M METaHOJa Ha OpraHU3M YeJIOBeKa.
CrniocoObI MONTy4YeHUsl U IPUMEHEHUE 0THOATOMHBIX CITUPTOB.

[TpocTeie aupbl, HOMEHKIATYpa U n3oMepus. OCOOEHHOCTH (PU3NIECKUX U XUMUYECKUX
CBOMCTB.



MHoroaToMHble CHOUPTBl — ATWIEHIJMKOIb U TiMuepuH. Dusnueckue U XUMHUYECKUE
CBOMCTBA: pEaKUMM 3aMEILIEHHs, B3aUMOJCHCTBHE C OPraHMYECKUMH M HEOPraHHMYeCKUMU
KHMCIOTaMH, KauyeCTBEHHasl peakiisi Ha MHOrOaTOMHbIe cnupThl. [IpencraBiieHre o MexaHU3Me
peakuuii HykjiaeouibHOro 3amemnienus. [lefictBue Ha opranu3m denoBeka. CriocoObl MomydeHust
Y IPUMEHEHUE MHOT OaTOMHBIX CITUPTOB.

®enon. CTpoeHne MOJICKYJIbl, B3AUMHOE BIUSHUAE THAPOKCOTPYIIBI M OEH30JHOTO sIIpa.
dusnueckue cpoiicTBa ¢eHonma. OcoOEHHOCTH XUMHUYECKHUX CBOHMCTB ¢(eHona. KauecTBeHHbBIE
peakiu Ha QeHon. TokcmuHocTh (enona. CrocoObl MONMydeHHUS W TMpUMEHeHHe (¢eHona.
deHondopmanbaeruiHas cMoa.

KapOoHusnbHbIE COSNMMHEHHS — QIBACTHABI M KETOHBL. OIJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM rpynnel. ['omosormueckue psabl ajbJerujioB U KETOHOB, obmas Qopmyia,
W30MEpHUsl U HOMEHKJaTypa. Pu3nyeckne CBONCTBA aJbJAETMIOB M KETOHOB. XHMHUYECKHUE
CBOMCTBa aJIbIETUJOB M KETOHOB: peakuuu mnpucoequHeHus. OKuUCIIeHUuE allbJeruioB,
KayecTBEHHbIE peakuuu Ha aibaeruabl. CrocoObl MONy4YeHHs W MpPUMEHEHUE allbIeruoB U
KETOHOB.

OnHOOCHOBHBIE TIpefebHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss u HoMeHKiaTypa. Pusznueckue CBOHCTBA OAHOOCHOBHBIX
IpeAeNbHbIX KapOOHOBBIX KHCJIOT. BogopomHbie cBsi3W MEXKIy MOJEKyJaMH KapOOHOBBIX
KHACIOT. XUMHYECKUE CBOICTBAa: KHUCIOTHBIE CBOMCTBA, peakIusl ATepU(PHUKAIUHU, PEaKIUH C
y4acTHEM YTJIEBOJOPOAHOrO paaukaiga. OCOOEHHOCTH CBOMCTB MypaBbHUHOUM KHUCIOTHI. [loHsTHE
O MPOU3BOJIHBIX KapOOHOBBIX KUCIOT — CJIOKHBIX 3gupax. MHOorooOpa3ue kapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HEMpEAeNbHbIX U apOMAaTUYECKUX KapOOHOBBIX KUCIIOT, TUKApOOHOBBIX
KHCJIOT, THAPOKCHUKAapOOHOBBIX KHUCIOT. IlpencraBurenn BbICHIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBasl, MNaJbMUTUHOBAs, OJIEUHOBAs, JIUHO.E8As, JAUHONEeH06as KUCHOThL. CrocoObl
MOJTyYEHHS ¥ IPUMEHEeHHe KapOOHOBBIX KHUCIIOT.

Crnoxnsie 3¢upsl. ['omonorudeckuit psi, odmas ¢popMmyna, H30MEpUsi © HOMEHKJIATYpa.
Pu3NYeCcKre U XUMUYECKHE CBOMCTBA: TUAPOJIU3 B KUCJION U LIEJIIOYHOMN Cpee.

XKuper. Ctpoenue, puzndyeckne ¥ XUMHUYECKHE CBOMCTBA KMPOB: THIAPOJIN3 B KUCIOH U
mena04Hoi cpene. OcoOEHHOCTH CBOMCTB KUPOB, COIEPKAIINX OCTATKA HENPEIEIbHBIX K UPHBIX
KucnoT. XKupsl B ipupoze.

MBpbUT4 KaK COMM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIEE 1€l CTBHE.

OObmas xapaktepucTtuka yrieBogoB. Kmaccudukauus yrieBomoB (MOHO-, IOU- H
nonucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, ramsakrosa, pubo3a, Ie30Kcupubdosa.
dusnyeckue CBOWCTBA M HaxoxJaeHue B mnpupoge. dorocuHTe3. XUMHUECKHME CBOMCTBA
[JIIOKO3bl: PEAaKIMU C YYaCTHEM CIHUPTOBBIX M aIbJETMIHOW TIpyNl, CHOUPTOBOE U
MOJIOYHOKHCIOe Opokenue. [IpuMeHeHHe TMIOKO3bI, €€ 3HAYEHHE B IKU3HEACATECIHLHOCTU
opranuszma. Jlucaxapuasl: caxapo3a, MajibTO3a U JakTo3a. BoccraHaBiuBaroume u
HEBOCCTaHaBIMBaOUMe aucaxapuael. ['mapomus nucaxapupoB. HaxoxnaeHue B npupone u
npumeHenue. [lommcaxapuasl: Kpaxmal, TIMKOreH W Hemnroso3a. CTpoeHue MaKpOMOJIEKYIT
Kpaxmaja, TJIMKOreHa W Leiunoiao3pl. dusmdyeckue CBOMCTBA KpaxMalla M LEJUIIOJO3BI.
XWMHUYECKHE CBOMCTBA Kpaxmaya: THJpOJH3, KAYECTBEHHAs peaKkuus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUIIOJIO3bI: THIPOJIN3, OJTydyeHue 3(pupoB 1euT0103bl. [IoHaTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIM MIENK).

DKClepUMEHTAJIbHbIE METObl M3Y4YEHHs BEIIECTB U MX IPEBpalleHHI: pacTBOPUMOCTh
pa3IUYHBIX CIHPTOB B BOJE, B3aWMOJACIHCTBUE 3TaHOJA C HATPUEM, OKHUCIEHHE 3TUIIOBOTO
cnupra B aibJeruj Ha pacKaJ€HHOM MEIHOM NPOBOJIOKE, OKUCIEHHE 3TUIJIOBOIO CIIMPTA



JUXPOMATOM Kajiusi (BO3MOKHO HCIIOJIb30BAaHUE BHUIEOMATEPHUAIOB), KAUECTBEHHBIE PEaKIMK Ha
anpaeruas (¢ ruapokcuaom auammuncepedpa(l) u ruapoxcuaom meau(1l)), peakums rounepuHa
¢ rugpokcugoM Meau(1l), xumuueckue cBolicTBa pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJICHCTBHE
pacTBopa raoko3bl ¢ rumpokcuaoM menu(ll), B3ammoneiicTBue Kpaxmana C HOJOM, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «CrupThl U GeHonb, «KapOoHoBbie kucnoTel. ClI0KHBIC

3¢huUpB.
A3oTcoaep:kaliue OpraHnyecKue coeJUHEHMs.
AMUHBI — OpraHWuYecKMe MpOW3BOJAHBIE amMMmuaka. Kiaccupukanuss aMHHOB:

anidaTuuecKue U apoMaTUIeCcKe; TepBUYHBIC, BTOPUYHBIE B TpeTUdHbIe. CTpOSHNE MOJEKYL,
obmiast gpopmyrna, u30Mepusi, HOMEHKJIATypa U (DU3MYECKUE CBOMCTBA. XHMMHUYECKOE CBOHCTBA
anuQaTUUYeCKUX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUJIMPOBAHHUE, B3aMMOJIEUCTBHE MEPBUYHBIX
aMHUHOB C a30THUCTON KUCIOTOM. COJIM aJTKUJIaMM OHUSI.

AHUIMH — NpECTaBUTENIb AMUHOB apoMaTHieckoro psaa. Ctpoenue anuinHa. Bzaumuoe
BJIMSIHME TPYII aTOMOB B MoJjieKylie aHuwinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBenHnble peakiuu Ha aHWIMH. CrocoObl MONy4YeHUs U MpUMEHEeHHe alu(aTudecKux
amMuHOB. [lomyueHne anunHa U3 HUTPOOEH30a.

AmuHokucnorel. Homenknatrypa u  u3omepus. OTnenbHble NPEACTABUTEIM  O-
AMUHOKHUCJIOT: TVIMLMH, aJaHuH. PU3nyecKue CBOMCTBA aMUHOKHUCIOT. XMMUYECKHUE CBOMCTBA
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHMYeCKUX COCJUHEHUH, peakuus IOJUKOHECHCAIIUH,
oOpa3oBaHHe MENTUAHOW CBsI3U. buosornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 W THAPOIIU3
MEeNTHIOB.

benku kak mpupomHbie mosmMephl. [lepBuuHasi, BTOpHYHAsE W TpPETUYHAS CTPYKTypa
0enkoB. XMMHMUYECKHE CBOICTBA OENKOB: T'MAPOJM3, ACHATypalus, KadyeCTBEHHbIE PEAaKIMHU Ha
OemnKu.

DKCNepUMeHTaIbHBIC METOJbl HM3YYCHHsI BEIIECTB M HMX TMPEBpAIICHHUI: PacTBOPEHUE
OEITKOB B BOJIE, JIEHATYpallisl OCNIKOB MPU HATPEBAaHUU, I[BETHBIC PEAKIMU Ha OCNIKU, pEIICHUE
SKCIIEPUMEHTAJBHBIX 3aJad MO TeMaM «A30TcoaepKallie OpPraHWYeCKUe COCIUHEHUS» W
«PacriozHaBaHME OPraHUYECKUX COEIUHECHUIN.

BbicokomosiekyJIsipHbIE COeIHHEHUS .

OCHOBHBIE TIOHSITUS XHUMHUHU BBICOKOMOJEKYJSIPHBIX COCAMHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTEMEHb MOJUMEpH3alUU, CPeaHssT MojekyispHas Macca. OCHOBHbBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI — MOJUMEpHU3aLUs U MTOJIUKOHIeHC AL

[TonumepHsble MaTepuasbl. [Inactmaccsl (moymmaTUIIEH, HOJIUITPOIUJIEH,
NOJIMBUHWIXJIOPH/I, MOJINCTUPOII, HOJIMM ETUIIM€TaKpUJIaT, NOJMKapOOHATHI,
nonudTUIeHTepedTanart). Y Tuianu3aius u nepepadoTka niaacTuka.

DnacToMepbl: HATYpallbHBI  Kay4dyyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKH € (KAallPOH U JIABCAH).

[Tomumepsl  crnenuanbHOro  HasHadyeHUs  (TeIIOH, KeBJAp, AJICKTPONPOBOJSIINE
MOJIMMEPBI, OMopa3IaraeMbie OJIUMEPHI).

OKCIepUMEHTAIbHbIE METO/bl U3YyUYEHUSI BEILIECTB M MX MPEBPALLICHUI: O3HAKOMJIEHUE C
oOpa3llaMl TPUPOJHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, KaydyKOB, peIICHUE
SKCIIEpUMEHTAJIbHBIX 3a/1a4 1o TeMe «Pacrno3HaBaHue niaacTMacc U BOJIOKOHY.

Pacuérnblie 3anaun.



Haxoxaenue MonekysipHOi (opMysbl OpraHM4eCcKOro COeAMHEHUS 0 MaCCOBBIM J10JISIM
JJIEMEHTOB, BXOSIIMX B €r0 COCTaB, HAXOXJEHUE MOJIEKYJSPHOH (POpPMYsbl OpraHUYecKoro
coequHeHuss Mo Macce (00bEMy) MPOIAYKTOB CropaHus, MO KOJIWYECTBY BelmiecTBa (macce,
00bEMY) IPOAYKTOB PEaKIUU U/UIN HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (OPMYJIbI
OpPraHWYeCcKOro BELIECTBA HA OCHOBE €ro XMMHUYECKUX CBOWCTB HJIM CIIOCOOOB IMOIYy4EHHS,
OIpeNieJIeHHE JJOIU BBIX0/1a IPOAYKTA PEAKIIMH OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMEeTHBIX CBSi3eM NMpH M3yuyeHUU opraHudeckor xumuu B 10 kiacce
OCYIIECTBIISICTCA 4Yepe3 MCIIOJb30BaHHE KaK OOLIMX eCTECTBEHHO-HAy4YHBIX IOHATUH, Tak M
MOHSTUHN, IPUHATBHIX B OTAENBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OO1mue ecTecTBEHHO-Hay4YHbIE TOHATHUA: SBJIEHHE, Hay4dHbIH (akT, TMIOTE3a, Teopus,
3aKOH, aHaJU3, CUHTE3, Kiaccu(ukanus, HaOIIOJEHUE, M3MEPEHHE, DKCIEPUMEHT, MOJEIb,
MOJIEJMPOBaHUE.

®duzuka: Marepusi, aTOM, 3JIEKTPOH, HPOTOH, HEHUTPOH, MOJEKYyJa, SHEPreThdecKuil
ypOBEHb, BEIIECTBO, TeI0, 00BEM, arperaTtHoe COCTOSIHHE BeUIeCTBA, (U3WYECKUE BEINYHHBI,
€IMHUIIbI U3MEPEHHUsI, CKOPOCTh, SHEPIUs, Macca.

buonorus: kietka, opranusm, 3KocucreMa, ouocdepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(GHBIM M TeTepoTpOdHBIM THI MHTaHHSA, OpoKeHue, (OTOCHHTE3, JbIXaHUE, OCeIKH,
YTIEBOBL, )KUPBL, HYKJIEMHOBBIE KHCIIOTHI, ()ePMEHTHI.

['eorpadusi: mone3Hble HCKONAEMbIE, TOILIIMBO.

TexHoJsiorus: NUIEBble IPOAYKTHI, OCHOBBI PAllMOHATIBHOTO MMUTAHUS, MOIOIIHE CPECTBA,
MaTepuaibl U3 UCKYCCTBEHHbBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIAS N HEOPTAHUYECKASA XUMUA

TeopeTnyeckne OCHOBbBI XMMHUM.

Atom. CocTaB aTOMHBIX siep. XUMUYECKUN 3i1eMeHT. M30oTonsl. CTpOEHHE HIIEKTPOHHBIX
000J0YeK aTOMOB, KBAaHTOBbIE YMCNIA. DHEPreTHUECKHE YPOBHH M TOIYypOBHU. ATOMHBIE
opburtamu. Knaccudukaius XUMHYECKUX DIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenencane
SJIEKTPOHOB IO ATOMHBIM OpOHTAISIM. DJIEKTPOHHBIE KOH(UIypalM¥ aTOMOB JJIEMEHTOB
IIEpPBOr0—4ETBEPTOrO0 IMEPHOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUHU, 3JIEKTPOHHBIE
KOH(UTYpaLuu HOHOB. DJIEKTPOOTPUIIATEIbHOCTb.

Ilepnonuuecknii 3akoH u Ilepmommueckas cucrema xumudeckux osnneMmeHTtos J[.H.
MenpneneeBa. CBs3p nepuoaudeckoro 3akoHa u Ilepuogumueckoil cuUCTEMbl XHMHMUYECKHX
3JIEMEHTOB C COBPEMEHHOM TeopHel CTpOEHUs aTOMOB. 3AKOHOMEPHOCTH W3MEHEHHUsI CBOWCTB
XMUMHYECKUX DSJIEMEHTOB M 00pa3yeMblX MMHU HPOCTBIX U CIOXKHBIX BELIECTB IO TpylmaMm H
nepuojaM. 3HaueHue nepuoanueckoro 3akona /.M. Menneneesa.

XuMuueckast CBsi3b. BBl XMMHUUYECKOW CBSA3M: KOBAJCHTHas, MOHHAs, MeETaJuldyecKasl.
MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOW CBSA3HM: OOMEHHBIN M JOHOPHO-aKIENTOPHBINA. DHEPrus
U anuHa cBs3u. [lonspHOCTh, HallPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM cBs3u. KpaTHble
cBsA3U. BonopoaHas cBsi3b. MexXMONIEKyJIIpHbIE B3aUMOEH CTBHSI.

BaneHTHOCT, M BaJEHTHBIE BO3MOXHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYpHI
MOJIEKYJ C HUX T€OMETPUYECKUM CTPOEHHEM (Ha MpUMEpPE COEIUHEHHI 3JIEMEHTOB BTOPOIO
nepuosa).

[IpencraBieHne O KOMIUIEKCHBIX —coeAuHeHHsX. (CocTaB KOMIIJIEKCHOI'O  HOHA:
KOMITJIEKCOOOpa3oBaTellb, JHMraHAbl. 3HAUYeHHE KOMIUIEKCHBIX coenuHeHui. [loHaTtne o
KOOPJIUHAIIMOHHON XUMUU.



BemectBa MOJEKYISIPHOIO M HEMOJEKYJSIPHOIO CTPOEHMs. THUIBl KPUCTAUIMYECKHUX
peIETOK (CTPYKTYpP) U CBOMCTBA BEILLIECTB.

[Tonarue o nucnepcHbIX cucremax. Mctunubie pactBopbl. [IpencraBienrne o KOJIOUAHBIX
pactBopax. CriocoObl BbIpa)K€HUs KOHILIEHTPAllUM PAcTBOPOB: MaccoBasl J0Js BEIIECTBAa B
pacTBope, MOJISIpHAas ~ KOHIeHTpauus. HacblllleHHble W HEHACBIIIEHHbIE  PAacTBOPSI,
pacTtBOpUMOCTb. KprcTamioruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOpPraHMYECKHX BellecTB. TpuBHATIbHbIE HA3BAHUS
OTAENBHBIX IIPEJCTaBUTENIEH HEOPTaHUYECKUX BEILIECTB.

Knaccudukarust XUMUYECKUX peakiuii B HEOPraHMYECKOW 1 OpraHu4ecKoi XUMUH. 3aKOH
COXPaHEHHUS] MAacChl BEIECTB; 3aKOH COXPAaHEHUS U IMPEBPAIIECHUS 3HEPTUM NPU XMUMHUYECKUX
peaknusax. TemnoBsle 3 (PEKTHl XUMUYECKUX peakuil. TepMOXUMHUECKHE YPaBHEHHUS.

CKOpOCTh XUMHUYECKOW pEaKINH, €€ 3aBHCUMOCTb OT Pa3JIMYHbIX (pakTopoB. 'oMoreHHsIe
U TeTeporeHHble peakiuu. Katanus n kataau3aTopsl.

Obpatumble ¥  HeoOpaTHMBIE peakIuu. XuMH4YecKoe paBHoBecue. KoHcraHTa
XUMHUYECKOro paBHOBecHs. DakKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO PABHOBECHS:
TemiepaTtypa, JaBJI€HUE W KOHIEHTPALMUMU BEUIECTB, y4acTBYHOUMX B peakuuu. [Ipunuun Jle
[Tarenbe.

OnexTponutudeckas aucconuanus. CunpHble W ciabble 2MeKTpoiuThl.  (CTeneHb
nuccounanuu. Cpena BOAHBIX pacTBOPOB: KMCIOTHAs, HEWTpasbHas, 1iejiouHas. BonopoaHsiii
nokazatens (pH) pactBopa. ['unponus coneil. Peakiuu nonHoro ooMeHa.

OKHCIIMTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb oOkuciaeHus. OkuciauTens u
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHMS W BOCCTAaHOBJIECHMS. BaxxHeHIne OKHUCIHUTEIM U
BOCCTaHOBUTENU. MeTo 371eKTpOHHOr0 OanaHca. DJIeKTPOoJIu3 pacTBOPOB U PACIIJIABOB BEIIECTB.

OKClepUMeHTaJIbHbIE METOABl M3y4YEHHUS BELIECTB W HX IPEBpaILEHUM: pa3okKeHHe
MIEPOKCUAA BOJOPOAA B MPUCYTCTBUU KaTalIW3aTOpPa, MOJEIM KPUCTALINYECKHUX PEHIETOK,
MIPOBEJCHUE PEAKIUI HMOHHOrO OOMEHa, ONpPENEIEHUE CpeAbl pPAacTBOPOB C IOMOILBIO
WH/IMKATOPOB, U3yYEHHUE BIMSHUS PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW pEakIUH M
MIOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS.

Heoprannyeckasi Xummusi.

ITonoxenne HemerawioB B Ilepuonmueckod cucremMe XUMHYECKUX diaemeHToB J[.H.
MenneneeBa M OCOOEHHOCTH CTpPOEHUs HUX aToMoB. du3nueckue CBOWCTBA HEMETAJJIOB.
AnnoTponus HeMeTaIoB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u yriepona).

Bonopoa. Ilonyuenue, ¢pusnueckne nu XMMHYECKHE CBOMCTBA: PEeaKIMHM C MeTajulaMu U
HeMeTaJlaMU, BOCCTAHOBUTEJbHbIE cBOWCTBA. ['Mapuibl. TONIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxkaeHue B mpupoje, crocoObl MOMydeHus, (pu3nueckue U XUMHYECKHe
cBoiicTBa. ['amoreHoBomopoabl. Baxneilmme KuCIOpoJcOAepkKalIMe COECIUHEHUs TaJIOTEHOB.
JIaGopaTopHbIe U MPOMBIIIICHHBIE CIOCOOBI MONYUYEHUs TaloreHoB. [IpuMeHeHne raaoreHoB u
UX COEIMHEHUM.

Kucnopon, o3oH. JlaboparopHble M HpPOMBIIUIEHHBIE CHOCOOBI MOJyYEHHUS KHCIOpOJa.
dusnueckue M XUMUYECKHE CBOICTBA W IpPUMEHEHUE Kuciopora u o30Ha. Okcuisl H
IIEPOKCHUBI.

Cepa. Haxoxaenwe B mnpupoje, CHOCOOBI TMONyYeHHUs, (U3NUYECKHE U XUMHUUYECKUE
coiictBa. CepoBogopon, cymbduasl. Oxcun cepbi(1V), oxeun cepri(VI). Cepuucras u cepHas
KHCIOTBI M uX coyd. OCOOGHHOCTH CBOMCTB CEpPHOWM KHCIOTHL. I[IpuMeHEeHHE cephl M €
COCJIUHECHUMN.



Azor. HaxoxaeHwe B TpUpOJE, CIOCOOBI MONydeHUs, (U3NYECKUe U XUMHUYECKUeE
cBoMcTBa. AMMUAK, HUTpUIbl. OKCUABI a30Ta. A30THCTass MU a30THASI KUCJIOTBl U UX COJIM.
Oco0OeHHOCTH CBOKMCTB a30THOM KHUCIOTHI. [IpuMeHeHue a3oTa W ero coequHeHWH. A30THBIC
yIoOpeHus.

dochop. HaxoxaeHue B mpupome, CocOOBI MOMyYeHHUs, (PU3NUECKUE U XHUMHUYECCKUE
cpoiictBa. Dochuasl u dochun. Oxcuabl docdopa, dochopHas kucmoTa u €€ CONH.
[Ipumenenue pocdopa u ero coequHennii. PocdopHbie ya100peHus.

Yrinepox, HaxoxaeHWe B Mpupoae. AJuoTpomHble Monupukanuu. Duznyeckue
XMMHYECKHE CBOMCTBA IMPOCTHIX BEMIECTB, 0Opa3zoBaHHBIX yriepomoMm. Oxcun yriepona(ll),
okcun yruepona(IV), yronpHass kuciora u €€ conud. AKTUBHUPOBAHHBIM yroib, aacopOIus.
Oynnepensl, TpadeH, yriepoaHble HaHOTPYOku. [IpuMeHeHHe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIIEPOAOM, H €T0 COSTUHECHUH.

Kpemuuii. Haxoxnenue B mpHupoje, CIocoObl MOJydeHHs, (pU3MUECKHEe U XUMHUYECKHe
coiictBa. Okcup kpemuus(I1V), kpemHueBas kuciaora, cuIuKaThel. [IppumMeHeHne KpeMHHsS U ero
coequHeHui. CTeKs0, ero nNoixy4eHue, BUAbl CTEKIA.

[Tonoxxenue meraioB B [leproauueckoii cucreMe XuMUIECKUX 371eMeHTOB. OCOOEHHOCTH
CTPOEHUS ANMEKTPOHHBIX 000J104eK aToMOB MeTaioB. O0mue puznyeckue CBOWCTBA METaIOB.
[Tpumenenue MeTaiuioB B ObITY U TexHUKe. CIIaBbl METAJIIOB.

DJEKTPOXUMUYECKUI P HampsokeHH MetauioB. OOmme crmocoObl  MOTy4YeHUS
METAJUIOB: TUAPOMETAIUTYPrus, MUPOMETAILTYPrusl, djieKTpomeTaiuryprud. [lonstue o koppo3uu
MeTas1oB. Crioco0bl 3alUThl OT KOPPO3HUHU.

OO6mas xapaktepuctuka meramioB [A-rpynnsl Ilepuoanueckoil cucTeMbl XMMHYECKHX
aneMmenToB. Hatpuil u kanuii: nonyuenue, pusnueckue U XUMUYECKHE CBOWCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCTUHECHU.

O6mas xapaktepuctuka MmeTtannoB IIA-rpynnsl [lepuognueckoil cucTeMbl XMMHYECKHX
JJIEMEHTOB. MarHuii W KanblUWW: TMonydeHue, (U3NYeCKUe W XUMUYECKHE CBOWCTBA,
MIPUMEHEHHUE TIPOCTHIX BEIIECTB M UX coeAnHeHHH. JKECTKOCTh BOABI U CITOCOOBI €€ yCTpaHEHUS!.

AnroMuHUI: TonydeHue, (pU3NYEeCKHe W XUMUYECKUE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coenuHeHuid. AMQOTepHBIE CBOMCTBA OKCHIAa W THIPOKCHIA AIOMHHHUS,
TUAPOKCOKOMIITIEKCHI ATFOMUHUS.

OOmas xapakTepucTHka MeTauloB nooouyHslx noarpynn (b-rpymm) Ilepuomuueckoit
CUCTEMBbI XUMUYECKUX AJIEMEHTOB.

duznueckue 1 XMMUYECKUE CBOICTBA XpoMa U ero coequHeHui. OKCUIbl U TUIPOKCHIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomMaTbl U IUXPOMAThI, UX OKHCJIUTEIIbHBIC CBOMCTBA.
[TonyyeHue u npuMeHEeHHEe XpoMma.

Pu3nyeckue M XMMHUYECKME CBOMCTBA MapraHlla M €ro coeavHeHud. Baxneimmue
coenqunenust mapranna(ll), mapranna(IV), mapranna(VI) u mapraama(VII). [lepmanranat xanmus,
€ro OKHCJIMTEIIbHBIE CBOMCTBA.

Ou3NYECKUe U XMMUYECKHE CBOMCTBA JKele3a U ero coequHeHui. OKCUIbl, TUAPOKCUIBI U
cou xkene3a(Il) u xxeneza(Ill). [Tonyuenue u mpuMeHeHME JKelle3a U €ro CIIaBOB.

Pu3NYeCKUe 1 XUMHYECKUE CBOMCTBA MEIH U €€ coeanHeHuid. [lonyuenne u npumMeHeHmue
MeIU U €€ COCANHEHUN.

[{unk: nonydyeHue, pU3nUecKkue U XUMHUECKHe CBoCcTBa. AMQOTEpHbIE CBOIICTBA OKCHIA
Y TUAPOKCUJA IIUHKA, THAPOKCOKOMIIIEKCHI ITUHKA. [I[puMeHeHne HuHKa U er0 COeIMHEHUH.

DKClepUMEHTAJIbHBIE METOABbl M3YYEHMsI BEIIECTB M HMX INpEeBpallleHUil: H3ydeHHe
00pa3IoB HEMETAJIOB, TOpeHue cepbl, (ocdopa, xKeneza, MarHus B KHCIOPOJE, M3YyUCHHE



KOJUIEKIMM «MeTamnel M CIUIaBbl», B3aMMOJACHCTBUE IIEJIOYHBIX U IIETOYHO3EMENIbHBIX
METaJUIOB C BOJOW (BO3MOXKHO MCIOJIL30BAaHUE BUIAEOMATEPUAJIOB), B3aUMOCHCTBUE ITUHKA U
KeJe3a ¢ pacTBOpaMH KHUCIIOT M IIEI0YeH, KAYeCTBEHHbBIE PEaKIIMd Ha HEOPTAaHUYECKUE aHHOHBI,
KaTHOH BOJIOPOJia U KATHOHBI METAJIJIOB, B3aMMOJIEHCTBUE THAPOKCUIOB AJIIOMUHUS U IIMHKA C
pacTBOpaMH KHCIIOT U IIENOYEH, pEelIeHHE IKCIEPUMEHTAIbHBIX 33/1a4 1Mo TeMaM «[ ajoreHsny,
«Cepa u e€¢ coenruHEeHHN», «A30T U (hochop 1 X CoeTUHECHHS Y, « MeTaJTbl TIABHBIX MOATPYIIID),
«MeTanabl TOOOYHBIX TTOATPYIIID.

XuMMS M )KM3Hb.

Ponb xumMuu B oOecriedeHnH yCTOMYHMBOroO pa3BUTHUs denoBedecTBa. [IoHsATHE 0 HAYUHBIX
METO/laX TO3HAHHUS U METOJOJIOTUM HAay4YHOrO HCCieqoBaHus. HaydHble NPUHIUIIBI
OpraHu3alii XUMHYECKOTO MPOU3BOACTBA. [I[pOMBIIUICHHBIE CITOCOOBI MOTYYCHHS BaXKHEHIITNX
BeIECTB (HAa MpUMEpEe MPOU3BOJCTBA aMMHAaKa, CEPHOU KHUCJIOThI, MeTaHoJa). [IpomblIlieHHbIe
CHOCOOBI MOJIYYEHHUS] METAJVIOB U CILUIaBOB. XHMHMUYECKOE 3arpsi3HEHHE OKPYKAIoILIeH Cpeibl U
ero nocnencTsus. Poib XuMuu B 00ecreueHnu YHePreTUYecKoi 6e30nacHOCTH.

Xumusa U 310poBbe uenoBeka. JlekapcTBeHHble cpexnctBa. llpaBuna ucnoiab30BaHUS
JIEKapCTBEHHBIX NpenapaToB. Pojib XMMUU B pa3BUTUU MEIULIUHBIL.

XuMusl TUIIM: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe 100aBku. Ponb xumun B obecrnedeHnu
MUIIEBOI 0€30MacHOCTH.

Kocmernueckue u mapdromepnsie cpencrBa. beitoBas xumwusi. IlpaBuna 6Ge3omacHoro
WCIOJIb30BAHUS MTPENapaToB OBITOBOM XMMHUU B TTOBCEAHEBHOMN KU3HHU.

XuMUs B CTPOUTENHCTBE: BaXKHEHUILINE CTPOUTEIIbHbIE MaTepUalbl (LIEMEHT, OETOH).

XuMUsI B CEIBCKOM XO03stiicTBe. OpraHnyecKre U MUHEPAIbHbIE Y00 pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaIbl, KPacKH, CTEKIIO, Kepamuka. MaTepuabl
JUTSE 37IEKTpOHUKHU. HanoTexHomorum.

Pacuérnsle 3anaun.

Pacuérer: Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEUIECTB, Macchl (00bEMa, KOIMYECTBA
BEI[ECTBA) MPOAYKTOB PEAKIUU, €CJIM OJHO M3 BEIIECTB HMMEET IMpUMEcH, Macchl (00bEMa,
KOJIMUECTBa BEIECTBA) MPOJYKTa PEaKlMH, €CIIM OJHO M3 BEUIECTB JTAHO B BHUJE pPacTBOpa C
ONpENEIEHHON MacCOBOM JOJIEM pacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM WU MOJSPHOMH
KOHIIEHTpAI[UU BEIIECTBA B PACTBOpPE, JOJIM BBIXOAA MPOAYKTAa PEAKIUH OT TEOPETHUECKHU
BO3MOXKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXnpeaqMeTHBIX CBsI3eil Mpu M3ydeHUuu oO0IIel U HEOPraHWYeCKOW XUMUU B
11 kmacce ocyuiecTBISeTCS Uepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHSITUH,
TaK U MOHATUH, IPUHSTHIX B OT/EJIbHBIX IPEAMETaX €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OOme ecTecTBEHHO-HAY4YHbIC TMOHSTHS: SBICHHE, HAY4YHBIH (DakT, rumoresa, TEOpHUs,
3aKOH, AaHajiW3, CHHTE3, KiacCcupuKauus, TMEePUOAUYHOCTh, HAOJIIO/IEHUE, W3MEPEHHE,
AKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHUE.

®duznka: MaTepusi, MUKPOMUP, MaKpPOMHUpP, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOMBI, PaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTHUYECKUU YPOBEHb, BEIECTBO, TEIO, O0BEM,
arperaTHOE COCTOSIHME BEIIeCTBAa, WJCATbHBIA Tra3, (U3NYECKue BEIMYHUHBI, EAMHUIIBI
WU3MEPEHUs, CKOPOCTh, SHEPI'Hsi, Macca.

buonorus: KkieTka, OpraHm3M, OJKOCHCTeMa, Owmocdepa, MeTaboiaM3M, MaKpo- |
MHUKPOIJIEMEHTHI, O€NKH, JKUPBI, YIJIEBOABI, HYKIEHHOBBIC KHCIOTHI, ()EPMEHTHI, TOPMOHHI,
KpYTOBOPOT BEILIECTB U MOTOK YHEPTrUU B IKOCUCTEMAX.



['eorpacusi: MUHEpaJIbl, TOPHBIE IOPO/BI, T0JI€3HbIE UCKOIIAeMble, TOIJIMBO, PECYPCHI.

TexHosiorus: XuMHUYecKas IPOMBIILICHHOCTb, METAJLUIYpIrHsi, CTPOUTENIbHBIE MaTEPUAJIBI,
CEJIbCKOXO3SIICTBEHHOE  NPOU3BOJCTBO, IMHUIIEBas IMPOMBIIUIEHHOCTb, (hapMalieBTUYecKas
IIPOMBIILIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX [IpenaparTos, IIPOU3BOJICTBO
KOHCTPYKLIHMOHHBIX MaTEPUaJIOB, 3JIEKTPOHHAS IPOMBIIIIEHHOCTh, HAHOTEXHOJIOT U H.
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kucaoThl. CiioxkHble 3¢upsl. XKupbl
1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumus
3.3 YIIEBOMEI ? 2.https://www.yaklass.ru/p/himijasIKnacc
Uroro no pasneny 40

Pa3nen 4. A3oTcoaepikaniue OprannyecKue cCoeJHHEeHUs

1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumuns

4.1 AMMHEL AMPHOKHCIIOTEL BelIkn 13 2.https://www.yaklass.ru/p/himijasIKnacc
Wroro no pasneny 13
Paznen 5. BoicOkOMOJIEeKYJISIPHBIE COCTMHEHUS
1. https://chem-ege.sdamgia.ru/ Penry
5.1 BricokoMoIekyIIsIpHbIE COSTUHEHUS 6 EL'S xumns
: yIAp a 2.https://www.yaklass.ru/p/himijasIKmnacc
Uroro no pazneny 6
OBLIEE KOJIMYECTBO HACOB I10 102

ITPOTPAMME
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11 KUIACC

KoaunuecTBo 4acoB

HanmeHoBaHue pa3iesioB U TeM

JIeKTPOHHBIE (LM poBbIE)

Nen/n NMpoOrpaMMmbl Bcero ;(;;OTT[::HLHLR :gg::ii?qec'me o0pa3oBaTe/ibHbIE pecypchl
Pa3znesn 1. TeopeTuueckne 0CHOBbI XUMHHU
Crpoenue aroma. [leproanyeckuii 1. https://chem-ege.sdamgia.ru/ Penry
11 3akoH u Ilepuognueckas cucrema 9 EI'D xumus
) XUMHYECKuX 3emMeHToB [{. U. 2.https://www.yaklass.ru/p/himijasIKnacc
MenpeneeBa
1. https://chem-ege.sdamgia.ru/ Penry
12 Crpoenue BeniecTna. 11 1 EI'D xumus
' MHorooOpa3ue BeuiecTs 2.https://www.yaklass.ru/p/himijasIKnacc
1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumus
1.3 KUMHYECKHE peaKiyn 19 I 3 2.https://www.yaklass.ru/p/himijasIKmnacc
Wroro no pazneny 39
Pasznesn 2. Heopranuueckasi xummst
1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumus
21 Heweraztet 31 ! 3 2.https://www.yaklass.ru/p/himijafIKnacc
1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumus
22 Meranet 23 I 2 2.https://www.yaklass.ru/p/himijasIKnacc
Wroro no pazneny 54
Pa3nen 3. Xumus u ;Ku3Hb
31 MeToapl MO3HAHUSA B XUMUH. 9 1. https://chem-ege.sdamgia.ru/ Penry

XUMHA U )KU3HD

EI'D xumus
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2.https://www.yaklass.ru/p/himijasIKmnacc

Wroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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IHOYPOYHOE IVTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
U3Yy4YCHUA

DJieKTPpOHHbIEe HU(poBbIE
o0pa3oBaresibHbIE pecypchl

IIpenmer u 3HaueHue
OpPraHUYECKON XUMUHU,
IIPENCTABIIEHUE O
MHOT000pa3uy OpraHNuYecKux
COEJIMH CHH I

https://www.yaklass.ru/p/himijasIKmnacc

DJIEKTPOHHOE CTPOEHUE aTOMa
yriepoaa (OCHOBHOE U
BO30YX/1EHHOE COCTOSHUSA).
BanenTHeie BO3MOKHOCTH
aTtoma yriieponaa

https://www.yaklass.ru/p/himijasIKmacc

XuMuuecKkas CBS3b B
OpPraHUYECKUX COCIUHCHUSIX.
MexaHu3Mbl 06pa3oBaHus
KOBAJIEHTHOM! CBS3H, CIIOCOOBI
paspbiBa CBsI3Ei

https://www.yaklass.ru/p/himijaIKmnacc

Teopus crpoeHus
OpPraHUYECKUX COEINHEHUN A.
M. bytieposa

https://www.yaklass.ru/p/himijasIKnacc

Buael nzomepuu:
CTPYKTYypHad,
[IPOCTPaHCTBEHHAS.
OnexTpoHHbIE F3PPEKTHI B
MOJIEKYJIaX OPraHUYEeCKUX
COeNMHEHUN

1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumus
2.https://www.yaklass.ru/p/himijasIKmnacc

IIpencraBnenue o
KJaccu puKanuu u
cUcTeMaTu4ecKas

https://www.yaklass.ru/p/himijasIKmnacc



https://www.yaklass.ru/p/himija
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Homenknatypa (IUPAC)
OpPraHUYECKUX BEIEeCTB

Knaccudukanus peakiuii B
OpraHUYECKON XUMUU

https://www.yaklass.ru/p/himijaIKmnacc

Cucrematusanus u
000011eHNE 3HAHUH 10 TEME

1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumuns
2.https://www.yaklass.ru/p/himijasIKmnacc

AJIKaHBI: TOMOJIOTUYECKUI
psin, obuiast popmyia,
HOMEHKJIaTypa 1 U30MepHs,
3JIEKTPOHHOE U
IPOCTPAaHCTBEHHOE CTPOEHHE
MOJIEKYJI

https://www.yaklass.ru/p/himijasIKmnacc

10

dusnyeckue U XUMHUYECKUE
CBOMCTBA aJIKAHOB

https://www.yaklass.ru/p/himijaIKmnacc

11

Haxoxnenue ankaHoB B
npupoze. CrnocoObl MoayyeHus
Y IPUMEHEHHNE AJIKAaHOB

https://www.yaklass.ru/p/himijasIKnacc

12

[{uknoankaHsl: oomias
dbopMya, HOMEHKJIATypa U
M30MepHsi, 0COOEHHOCTH
CTPOCHHUS U XUMHYECKUX
CBOMWCTB, CIIOCOOBI MTOTyYEHUS
U IPUMEHEHHE

https://www.yaklass.ru/p/himijasIKmacc

13

Pemenue pacuérHbIX 3a/1a4 Ha
OINpEAEIECHNE MOJIEKYJIIPHOU
(bOopMYyIIBI OPraHUYECKOTO
BELIECTBA 110 MACCOBBIM JIOJISIM
ATOMOB 3JIEMEHTOB, BXOJSALIUX
B ero cocrtaB. Cucremarusanus
1 0000111eH1E 3HaHUH 110 TEME

1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumus
2.https://www.yaklass.ru/p/himijasIKmnacc

14

AJIKEeHBI: TOMOJIOTMYECKUNA
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psa, obmast popmya,
HOMEHKJIATypa, JJIEKTPOHHOE U
MPOCTPAaHCTBEHHOE CTPOCHHE
Moneky. CTpyKTypHas U nuc-
TpaHC-U30MEpHs AIKEHOB

https://www.yaklass.ru/p/himija$IKmnacc

15

Pusnyeckue U XUMU4ECKUE
cBOiCcTBa anKeHOoB. [IpaBuio
MapkoBHUKOBa

https://www.yaklass.ru/p/himijasIKmnacc

16

Crnioco0OsI osTy4eHus: u
MPUMEHEHHUE aJIKEHOB

https://www.vyaklass.ru/p/himijasIKiacc

17

[TpaxkTueckas padorta Ne 1 mo
teMe "[losrydeHue sTuneHa u
M3y4EHUE €ro CBOUCTB"

18

Pemenue pacu€THbixX 3a/1a4 Ha
OIpEEIEHNE MOJIEKYJIIPHON
(bopMyITBI OpraHUIECKOTrO
BEIIECTBA

https://chem-ege.sdamgia.ru/ Pemry ET'D
XHUMUA

19

AJKaJMEeHbl: CONPSKEHHBIE,
HN30JIMPOBAHHBIC,
KyMYJINPOBaHHBIE.
Oco0eHHOCTH 3IIEKTPOHHOT O
CTPOCHUS

https://www.yaklass.ru/p/himijasIKmnacc

20

XHUMHYECKHE CBOHMCTBA
COMPSHKEHHBIX TUEHOB

https://www.yaklass.ru/p/himijaIKmnacc

21

Crioco0OsI osTydeHus: u
MPUMEHEHUE alIKa1eHOB

https://www.yaklass.ru/p/himija$IKmnacc

22

AJIKUHBI: TOMOJIOTHYECKUH
psa, obmiast popmyna,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE

https://www.yaklass.ru/p/himijasIKmnacc
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MOJIEKY1, (Pu3nUYecKue
CBOMCTBA

XHUMHUYECKUE CBOMCTBA

23 https://www.yaklass.ru/p/himijasIKnacc
AJIKUHOB

24 KadecTBeHHbBIC peakiuy Ha
TPOMHYIO CBSI3b

https://resh.edu.ru/subject/29/11/

75 CrocoObI OJTyYeHHS U Poccwuiickast anekTpoHHas IIK0JIa

MPUMEHEHUE aJTKUHOB https://www.yaklass.ru/p/himijasIKnacc
1. https://chem-ege.sdamgia.ru/ Pemry
Pewienue 3amau: pacyérel o EI'D xumus

26 YPaBHEHHIO XMMHUYECKOM 2. www.fipi.ru/®enepanbHblii HHCTUTYT

peaxiuu MeAarornaeckux n3MepeHui
1. https://chem-ege.sdamgia.ru/ Penry

27 Cucrematuszamnus u EI'D xumus
000011IeHrE 3HAHUH TIO TeME 2.https://www.yaklass.ru/p/himijafIKmnacc
ApeHBI: TOMOJIOTHYECKUH PsigI,
obmras opmya, https://resh.edu.ru/subject/29/11/

78 HOMEHKJIaTypa. DJIEKTPOHHOE Pocculickas 3j1eKTpOHHAs IIKOIA
U IIPOCTPAHCTBEHHOE CTPOEHUE https://www.yaklass.ru/p/himijasIKnacc
MoOJIeKyJ1 OeH30J1a U TOIyoJIa,
ux (pu3ndyeckue cBorcCTBa

https://resh.edu.ru/subject/29/11/

29 XHUMHUYECKHE CBOMCTBA Poccuiickast 3JIeKTpOHHas IIKOJIa
ApPEHOB: peaKIUU 3aMEeIICHUS https://www.yaklass.ru/p/himijasIKimacc
XUMHUYECKHE CBOHCTRA https://resh.edu.ru/subject/29/11/

30 aApEHOB: peaKIuu Poccuiickas aeKTpoHHast KO

MMPpUCOCAMHCHN A, OKHUCJICHUC

https://www.yaklass.ru/p/himijasIKnacc
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TOMOJIOrOB OeH30J1a

OCco0EHHOCTH XUMHUYECKUX

https://resh.edu.ru/subject/29/11/
Poccuiickast 3JIeKTpOHHas IKOJIa

31 . ..
CBOMCTB CTUPOJIA https://www.yaklass.ru/p/himijasIKnacc
Pemenne pacu€THBIX 3a4a4 Ha .
P o N https://chem-ege.sdamgia.ru/ Penry EI'D
OTIpE/ICIICHIE MOJICK YIS PHOU
32 XAMUS
(bopMyIIBl OPraHUYECKOro
BellleCTBa
33 Crnioco0Obl osty4yeHus u https://www.yaklass.ru/p/himijasIKnacc
MIPUMEHEHHUE apEHOB
1. https://chem-ege.sdamgia.ru/ Pemry
['enerndueckas cBA3b MEXKIY EI'D xumns
34 Pa3IMYHBIMU KJIACCAMM 2. www.fipi.ru/®enepanbHblii HHCTUTYT
YIJIEBOJIOPOIOB MeAarornaeckux n3MepeHui
Pacuérel Mo ypaBHEHUAM 1. https://chem-ege.sdamgia.ru/ Penry
35 XUMHUYECKUX PEaKIUi. EI'D xumus
CucreMatuzanys u 2.https://www.yaklass.ru/p/himijasIKmnacc
000011IeHNEe 3HAHNUH 10 TEME
ITpuponnerii ra3. IlomyTHBIE ...
36 PHpOZL y https://www.yaklass.ru/p/himijasIKnacc
He(TsIHbIE ra3bl
KaMeHnHBIH yToab U IIPOIYKTHI ...
37 y poiy https://www.yaklass.ru/p/himijaAAKmacc
ero nepepadoTKn
Hed b 1 criocoObI €€
nepepadotku. [Ipumenenue ...
38 pep P https://www.yaklass.ru/p/himijasIKmacc
MPOJYKTOB MEPepadOTKH
HeQTH
https://chem-ege.sdamgia.ru/ Pemry EI'D
['enernueckas CBs3b MEXKIY
XUMHUSA
39 pa3IMYHBIMU KJIacCaMH

YTJIEBOZOPOJIOB
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["anorenonpousBoIHbIE
YIIIEBOJOPOIOB: DJIIEKTPOHHOE

40 https://www.yaklass.ru/p/himijasIKmacc
CTPOEHUE; PEaKIIUH
3aMeIeHs raJoreHa
JleiicTBHE 1IEenOUEH Ha
ranoreHHpE) M3BOJHEIE. https://www.yaklass.ru/p/himijasIKmnacc
41 BzaumoneiictBue
IUTAJIOT€HAJIKAHOB C MarHueM
U [IUHKOM
1. https://chem-ege.sdamgia.ru/ Pemr
CucreMaTu3anus u D & & y
42 0000111eHNEe 3HAHUHT 110 EI'S xunms
" " 2.https://www.yaklass.ru/p/himijasIKnacc
pazzeiny "YrieBonopoasl
MOHUTOPUHT PEAMETHBIX 1. https://chem-ege.sdamgia.ru/ Pemry
43 pe3ynpTaToB 3a 1 m/r. EI'D xumus
KontponbHas pabota o Teme 2.https://www.yaklass.ru/p/himijasIKnacc
"YraeBogopoasr"
[IpenenpHbIe OMHOATOMHBIE
CITUPTHL: TOMOJOTMYECKUH DL )
p AL, https://resh.edu.ru/subject/29/11/
obmast popmyna, cTpoeHue o
44 MOITEKY L, H3OMepHS Poccuiickas a5ekTpoHHas IKOIa
’ ’ https://www.yaklass.ru/p/himijasIKmnacc
HOMEHKJIATypa,
kiaccu pukanus, pusndeckue
CBOUCTBa
o https://resh.edu.ru/subject/29/11/
XHUMHUYECKUE CBOUCTBA "
45 HpEZIeTbHBIX OHOATOMHBIX Poccuiickas 351eKTpoHHas IITKOIa
https://www.yaklass.ru/p/himijasIKiacc
CIIUPTOB
https://resh.edu.ru/subject/29/11/
CriocoOsI oNTy4eHus: U »
16 HPUMEHCHHE OTHOATOMHBIX Poccwuiickast anekTpoHHas MIKoJIa
https://www.yaklass.ru/p/himijasIKiacc
CIIUPTOB
47 [TpocTeie 3¢upsI: https://resh.edu.ru/subject/29/11/
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HOMEHKJIATypa U U30MEpHs,
0COOEHHOCTH (PU3NYECKHUX U
XUMHYECKUX CBOMCTB

Poccuiickast 3JIeKTpOHHAs IIKOJIa
https://www.yaklass.ru/p/himijadIKmacc

MHoroaToMHbI€ CIIUPTHI:
STWJICHIJIMKOJIb U TJIULEPHH,

https://resh.edu.ru/subject/29/11/
Poccuiickas 3neKTpoHHast Ko

48 o
uX (pU3NYECKHE U XUMUUYECKUE https://www.yaklass.ru/p/himijasIKnacc
CBOMCTBa
https://resh.edu.ru/subject/29/11/
Crnioco0sI osTy4eHus u »
Poccuiickas s51eKTpoHHAs IIKOIA
49 MPUMEHEHUE MHOT0aTOMHBIX ..
https://www.yaklass.ru/p/himijafIKnacc
CIIHPTOB
https://resh.edu.ru/subject/29/11/
®deHou: cTpoeHNE MOJIEKYJIbI, »
. Pocculickas 351eKTpOHHAs HIKOIA
50 ¢du3nyeckure cBOMCTBA. .
https://www.yaklass.ru/p/himijasIKmacc
TokcuuHOCTH peHoa
https://resh.edu.ru/subject/29/11/
51 XuMuueckne cBOMcTBa GeHoa Poceniickas s11eKTporHas Koz
https://www.yaklass.ru/p/himijasIKnacc
https://resh.edu.ru/subject/29/11/
Crioco0Osl ostydeHus u Pocculickas 3y1eKTpOHHAs IIKOIA
52 o
npuMeHeHue Qexona https://www.yaklass.ru/p/himijaIKnacc
[TpakTueckas padota Ne 2.
53 Pemenue sxcrepumMeHTaIbHBIX
3a1a4 1o teme "CrnupTsl 1
dbenob"
1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumus
CucreMatuzanys u . o
54 . 2. www.fipi.ru/®enepanbHblii HHCTUTYT
00001IIeH e 3HAHU 110 TeMe 9
NeAaroruueckux u3MepeHui
55 AJbJIeTU 1Bl M KETOHBI: https://resh.edu.ru/subject/29/11/
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AIIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM T'PYIIITHI;

T'OMOJIOTHYECKHUE PSIbI, 001Iast

dbopmyna, usoMepus u
HOMEHKJIaTypa

Poccuiickast 3JIeKTpOHHAs IIKOJIa
https://www.yaklass.ru/p/himijadIKmacc

AJ'II))I €ruabl 1 KECTOHBI:

https://resh.edu.ru/subject/29/11/
Poccuiickas ayekTpoHHas IKOIA

56 N3UYECKUE CBOMCTBA; .
b ’ https://www.yaklass.ru/p/himijasIKnacc
peaKIMU PUCOECTUHECHUS
https://resh.edu.ru/subject/29/11/
Peakniuu okuciIeHHUS U "
57 KAYCCTBCHHBIC PeaKIlHH Poccuiickast 3JieKTpOHHas 1IKOJIa
https://www.yaklass.ru/p/himijasIKmacc
aJIBIETHUIOB U KETOHOB
https://resh.edu.ru/subject/29/11/
5g Croco0OsI osTydeHust Poccuiickast 37IeKTpOHHAs IIKOJIA
AIBIETUIOB 1 KETOHOB https://www.vyaklass.ru/p/himijadIKmacc
OZIHOOCHOBHBIE TIpEETbHbBIC https://resh.edu.ru/subject/29/11/
KapOOHOBBIE KUCIIOTHI, Poccuiickas 3neKTpoHHast Ko
59 ..
OCOOCHHOCTH CTPOEHUS UX https://www.yaklass.ru/p/himijasIKmnacc
MOJICKYJT
https://resh.edu.ru/subject/29/11/
N3omepust u HOMEHKIaTypa "
Poccuiickas s51eKTpoHHas IIKOIA
60 KapOOHOBBIX KHCIIOT, UX .
. https://www.yaklass.ru/p/himijasIKnacc
¢dusnueckune cBOMCTBa
. https://resh.edu.ru/subject/29/11/
XuMnudecKkre CBOMCTBA <
61 HIPEIEIbHBIX OTHOOCHOBHBIX Poccuiickas 351eKTpoHHAas 1K0JIa
https://www.yaklass.ru/p/himijadIKmacc
KapOOHOBBIX KMCIIOT
Oco0EeHHOCTH CBOICTB https://resh.edu.ru/subject/29/11/
62 MYypaBbUHOW KUCIIOTBHI. Pocculickas 351eKTpOHHAs IIKOIA

Muoroobpazue kapOOHOBBIX
KHCJIOT

https://www.yaklass.ru/p/himijasIKnacc
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Oco0EHHOCTH CBOMCTB:
HETPENEeNbHbIX U
apoOMaTUYECKUX KapOOHOBBIX,

https://resh.edu.ru/subject/29/11/
Poccuiickasi 3JIeKTpOHHas IKOJIa

63 JWMKapOOH OBEIX, https://www.yaklass.ru/p/himijasIKnacc
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTENN BBICIINX
KapOOHOBBIX KHUCIIOT
https://resh.edu.ru/subject/29/11/
64 [TonaTHe 0 MPOU3BOIHBIX Poccuiickas 37eKTpoHHas MIKOJa
KapOOHOBBIX KHUCIIOT https://www.yaklass.ru/p/himijasIKnacc
https://resh.edu.ru/subject/29/11/
Crnioco0Obl oJtydyeHust u ”
65 IPUMEHEHUE KapOOHOBBIX Poceniickas oexrponHas Hroa
https://www.yaklass.ru/p/himijasIKnacc
KHUCIIOT
CnoxxHbIe 2(UPBI: https://resh.edu.ru/subject/29/11/

66 TOMOJIOTUYECKU psif, o01mas Poccuiickast a3nekTpoHHas 1IKoJIa
dbopmyna, usomepus u https://www.yaklass.ru/p/himijafIKnacc
HOMEHKJIaTypa

https://resh.edu.ru/subject/29/11/

67 Or3nUECKHE U XUMAYECKUE Poccuiickas 3nekTpoHHas mKosa
cBo¥icTBa 3(UpPOB https://www.yaklass.ru/p/himijafiKnacc
Pewienne pacu€THbIX 3a1a4: MO 1. https://chem-ege.sdamgia.ru/ Penry
YPaBHEHHMIO XMMHUYECKON EI'D xumus

68 peakiifu, Ha onpeseseHue 2. www.fipi.ru/®enepanbHblii HHCTUTYT
MOJIEKYJIApHOU (HOpMYyIIbI MeAaroruaeckux n3MepeHui
OpPraHUYECKOr0 BEIIeCTBA
[TpaxkTueckas padota Ne 3.

69 Pemmenue sxcrepuMeHTaIbHBIX
3agay 1o reme "Kapb6oHoBbie
KuCnoThl. CrioxkHbIe dupsr”

70 JKupsr: ctpoeHue, puznueckue https://resh.edu.ru/subject/29/11/
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U XUMHUYECKHE CBOMCTBA
(ruaponus)

Poccuiickast 3JIeKTpOHHAs IIKOJIa
https://www.yaklass.ru/p/himijadIKmacc

Oco0GeHHOCTH CBONCTB KHUPOB,
COoZIep KaIMX OCTATKH

https://resh.edu.ru/subject/29/11/
Poccuiickas 3neKTpoHHast Ko

71 o
HEIPEAETbHbBIX )KUPHBIX https://www.yaklass.ru/p/himijasIKmnacc
KUCIOT. JKupsbl B ipupoze
MpbLia KaKk COJM BBICIITUX .
https://resh.edu.ru/subject/29/11/
KapOOHOBBIX KHCIIOT, UX "
79 voortee seficTare. [IORSTHE 0 Poccuiickas 37eKTpoHHas MIKOJIa
) https://www.yaklass.ru/p/himijasIKnacc
CUHTETUYECKUX MOIOIIIX
cpenctBax (CMC)
1. https://chem-ege.sdamgia.ru/ Penry
['enernueckas cBs3b
TJIEBOJIOPOOB U EI'D xumma
73 M FOPOIL 2. www.fipi.ru/®enepanbHblii UHCTUTYT
KHUCIIOPOACOAEPKAIINX N
NeIaroru4eckux N3MepeHui
OpPraHUYECKUX BEIIECTB
1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumus
CucreMaTH3anus u . .
74 . 2. www.fipi.ru/®enepanbHblii HHCTUTYT
000011IeHIE 3HAHUH TIO TeMe .
MeAaroruaeckKux n3MepeHui
OO011ast XxapaKTepuCTHKA https://resh.edu.ru/subject/29/11/
75 YIJIEBOJOB U KJIacCH (UKALIUS Poccuiickas 37eKTpoHHas MIKOJa
yriaeBoJoB (MOHO-, 1U- U https://www.yaklass.ru/p/himijasIKnacc
TIOJI CaXapHJIbl)
https://resh.edu.ru/subject/29/11/
Monocaxapuabl: pu3ndecKre v
. Poccwuiickast anekTpoHHas MIK0JIa
76 CBOIICTBA U HAXOXKIECHUE B .
https://www.yaklass.ru/p/himijafIKnacc
npupose
[IpumeHneHue rimoKo3sl, €€ https://resh.edu.ru/subject/29/11/
77 3Ha4YEHUE B Poccuiickast 3JIeKTpOHHAs IKOJIa

KHU3HCACATCIBHOCTU

https://www.yaklass.ru/p/himijasIKmnacc
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Opranusma

Jucaxapunsl: caxaposa,
MaJbTO3a U JIAKTO34.

https://resh.edu.ru/subject/29/11/
Poccuiickast 3JIeKTpOHHas IKOJIa

78 .
Haxoxnenue B mpupoae u https://www.yaklass.ru/p/himijafiKnacc
MIPUMEHEHUE IMCaXapHui0B
[Tonmmcaxapuabl: CTpoeHUE https://resh.edu.ru/subject/29/11/

79 MaKpOMOJIEKYJI, PU3UYECKHUE U Poccwuiickast anekTpoHHas MIKoJIa
XUMHUYECKHE CBOMCTBA, https://www.yaklass.ru/p/himijasIKnacc
MIPUMEHEHUE
[TonsiTHE 00 MCKYCCTBEHHBIX o

80 y https://www.yaklass.ru/p/himijasIKnacc
BOJIOKHAX

1. https://chem-ege.sdamgia.ru/ Pemry
Pemenue pacueTHbIX 3a/1a4 Ha
EI'D xumus
81 ONPCACICHIE O BLIXOAA 2. www fipi.ru/®@enepanbHbll HHCTUTYT
MPOAYKTA PEAKIIUU OT .
MeAarornaeckux n3MepeHui
TEOPETUYECKUA BO3MOKHOT'O
1. https://chem-ege.sdamgia.ru/ Penry
Cucrematuzanus u EI'D xumus

82 000011eHre 3HAHUH 110 2. www . fipi.ru/®@enepanbHbIl HHCTUTYT

pazneny NeAaroruueckux u3MepeHui
1. https://chem-ege.sdamgia.ru/ Penry
KonTponsHas pabora mmo reme EI'D xumus

83 "Kucnopozaconepxkamue 2. www fipi.ru/®@enepanbHbli HHCTUTYT
OpraHUYECKUE COCTUHEHUA" MEJIarOrMYE€CKUX U3MEPEHUI
AMuHBL: KJaccuduKanus )

(urcanus, https://resh.edu.ru/subject/29/11/
CTPOCHHE MOJIEKYJI, 001Ias »
34 (bopMyTa, H30MEpHA Poccwuiickast anekTpoHHast MKoJIa
’ > https://www.yaklass.ru/p/himijasIKnacc
HOMEHKJIaTypa U (pU3HNIeCcKue
CBOMCTBa
35 XuMHU4YeCKrEe CBONCTBA https://resh.edu.ru/subject/29/11/

amnaTHIECKUX AMHUHOB

Poccuiickasi 3JIeKTpOHHAs IKOJIa
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https://www.yaklass.ru/p/himijasIKnacc

AnnimH: CTPOCHUEC aHUJIMHA,

https://resh.edu.ru/subject/29/11/
Poccuiickasi 3JIeKTpOHHas IIKOJIa

86 0COOEHHOCTH XUMHUUECKUX ..
o https://www.yaklass.ru/p/himijasIKnacc
CBOICTB aHUJIMHA
https://resh.edu.ru/subject/29/11/
Crnioco0Osl ostydeHus u "
37 HpHMeHeHHE audaTHIECKHX Poccuiickas ayekTpoHHas IKOIa
https://www.yaklass.ru/p/himijasIKiacc
aMUHOB
AMUHOKHUCIOTHI: .
https://resh.edu.ru/subject/29/11/
HOMEHKJIATypa U U30MEpHs, "
23 (usnuecKue cBoficTBa Poccuiickas 35eKTpoHHas IIKOJIA
) https://www.yaklass.ru/p/himijasIKmacc
OTenbHbBIC IPEICTABUTENH Ol
AMHUHOKHCJIOT
XHUMHYECKUE CBOUCTBA .
https://resh.edu.ru/subject/29/11/
AMHUHOKMCIIOT, UX "
Poccwuiickast anekTpoHHast MKoJIa
89 OHMOJIOrMYECKOE 3HAUECHUE .
https://www.yaklass.ru/p/himijasIKnacc
aMHHOKHCIIOT. CHHTE3 U
TUIPOJIN3 TENTHIO0B
https://resh.edu.ru/subject/29/11/
90 benku kak npupoaHbIe Pocculickas 351eKTpOHHAs IIKOIA
IIOJIMMEPBI; CTPYKTYPhI OEIIKOB https://www.yaklass.ru/p/himijasIKnacc
https://resh.edu.ru/subject/29/11/
91 XuMHnueckue cBoMCTBa OEIKOB Poceniickast SJICKTpORHAA LIKONA
https://www.yaklass.ru/p/himijasIKmacc
1. https://chem-ege.sdamgia.ru/ Penry
ITpoMmexxyTOuHAas aTTeCTAU EI'S xumus
92 P M 1 2. www.fipi.ru/®enepanbHblii HHCTUTYT

3a 2023-2024 yueOHbIi rog

MEJArOrMYeCKUX U3MEPEHUN
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93

A3zoTconepxaliue
reTepOLUKINYECKU e
COCOIUHCHUA. HyKHeI/IHOBBIe
KHCIIOTBI: COCTaB, CTPOCHHE U
Ouosiornyeckast posib

https://resh.edu.ru/subject/29/11/
Poccuiickas 31eKTpoHHas KO
https://www.yaklass.ru/p/himijasIKmnacc

94

[TpakTrueckas padora Ne 4.
Pemmenue sxcrepuMeHTaIbHbIX
3a7a4 [0 TEME
"AzoTconepaliue
OpraHUYECcKHe coeMHeHus"

95

[TpakTuueckast pabora Ne 5.
Pemenue sxcrepuMeHTaIbHbIX
3a/1a4 1o TeMe
"PacriozHaBaHue
OpraHUYECKUX COEANHEHMIT"

96

KonTtponsHas paboTta o reme
"AzoTcoaepiKaiiye
OpraHUYECKHEe COeTUHEeHus"

1. https://chem-ege.sdamgia.ru/ Pemry
ET'D xumus

2. www . fipi.ru/®@enepanbHblil HHCTUTYT
MeAarornaeckux n3MepeHui

97

OCHOBHBIE TTOHATHST XUMHH
BBICOKOMOJIEKYJIIPHBIX
COCIUHEHUI B METOMIBI UX
CHUHTE3a —II0JIMMEPHU3ALIHS U
MOJINKOHICH CaITysI

https://www.yaklass.ru/p/himijasIKmnacc

98

[TnactMaccel. YTunuzauus u
nepepaboTKa NIacTHKA

https://www.yaklass.ru/p/himijasIKmacc

99

DJlacTOMEpbI: HaTypaJbHbIN
CUHTETUYECKUE KaydyKH.
Pe3una

100

Bomnokna: HaTypallbHBIE,
HCKYCCTBEHHBIE,
cuHTeTnyeckue. IlommMepsl

https://www.yaklass.ru/p/himijasIKmnacc
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CIICIMAJIbHOI'O HAa3HAYCHU A

101

[TpaxkTueckas padota Ne 6.
Pemenue sxcrnepruMeHTaIbHBIX
3a7a4 IO TEME
"Pacno3HaBaHue njacTMacc 1
BOJIOKOH"

102

O0061IeHe U
CHUCTEMaTH3allHsI U3y4EHHOIO
MaTtepualia mo Teme
"BbICOKOMOJIEKYIISIpHBIE
coenuHeHusa"

1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumuns
2.https://www.yaklass.ru/p/himijasIKnacc

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTposbubie
padoThI

IIpakTHyeckue
padoThI

Jara
H3Y4YeHUH

DJIeKTPOHHBIE U poBbIE
oOpa3oBaTe/bHbIC peCypchl

AtoMm. CocTaB aTOMHEBIX
sanep. XuUMHA4ECKUN
3eMeHT. M30Tomb!

https://www.yaklass.ru/p/himijasIKnacc

CrtpoeHue 371eKTPOHHBIX
000JI04€K aTOMOB,
KBAHTOBBIE YHCIIA

https://www.yaklass.ru/p/himijasIKmnacc

Knaccu pukanus
XUMHUYECKUX JIEMEHTOB (S-,
p-, d-, f-351eMeHThI)

https://www.yaklass.ru/p/himijasIKmnacc

Pacnpenenenue »ekTpoHOB
110 aTOMHBIM OPOUTAJISIM

https://www.vaklass.ru/p/himijasIKmacc

ONEeKTpOHHBIE
KOH(UTypaIi aTOMOB
AJIEMEHTOB B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUM

https://www.yaklass.ru/p/himijasIKmnacc

DNEeKTpOHHbBIE
KOH(UTypaluy HOHOB.
ONeKTPOOTPULIATEIBHOCTh

https://www.vyaklass.ru/p/himijasIKmacc

Ilepnonnueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB /I,
U. MenpgeneeBa, CBA3b C
COBPEMEHHOW Teopuen
CTPOCHHS aTOMOB

https://www.yaklass.ru/p/himijasIKmnacc

3aKOHOMEPHOCTH
H3MCHEHHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U

1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumuns
2. www.fipi.ru/®enepanbHblii HHCTUTYT
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00pa3yeMbIX UMHU TTPOCTHIX
M CJIOXKHBIX BECIICCTB I10
TpyIIaM v IeEPUoaam

negarortdcCKux I/ISMCpCHI/Iﬁ

Cucrematusanus u

1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumus

9 . 2. www.fipi.ru/®@enepanbHblil HHCTUTYT
000011IeH1E 3HAHUN 110 TEME 9
MeAaroru4eckux u3MepeHuit
Bunn xuMuaeckon cBS3H.
MexaHu3Mbl 00pa3oBaHus
10 KOBaJICHTHOM CBSI3HU. https://www.yaklass.ru/p/himijaSIKnacc
Bonoponnas cBsi3b.
MexMmouieKysipHble
B3aMMOJICH CTBUS
BasieHTHOCTB 1 BaJIeHTHbIE
BO3MOHOCTH aTOMOB.
11 CBs13b DJIEKTPOHHON https://www.yaklass.ru/p/himijasIKnacc
CTPYKTYPBI MOJIEKYJI C UX
r€OMETPUIECKUM
CTpOEHUEM
IIpencraBnenus o
12 KOMILJIEKCHBIX https://www.yaklass.ru/p/himijafIKnacc
COEMHEHHUSX: COCTaB U
HOMEHKJIATypa
BeniectBa MosiekysipHOro 1. https://chem-ege.sdamgia.ru/ Penry
Y HEMOJIEKYJISIPHOTO EI'D xumus
13 crpoenus. Tunel 2. www.fipi.ru/®@enepanbHblil HHCTUTYT
KPUCTAJUIMYECKUX PEIICTOK MeAaroru4ecKux u3MepeHuit
Y CBOMCTBA BELIECTB
Tlonsmie 0 mcnepeHpIx https://www.vaklass.ru/p/himijasIKmacc
14 cucremax. [IpencraBienue
0 KOJUUIOUTHBIX PacTBOpax
15 VicTuHHBIE pacTBOPBI: https://www.yaklass.ru/p/himijafIKnacc
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HACBIIIEHHBIE U
HEHACBIILICHHBIE,
pacTBOPUMOCTb.
Kpucramioruaparsl

CriocoObI BBIpaXeHHUS

16
KOHIIEHTPAI[UU PACTBOPOB
Pemenne 3amau ¢ 1. https://chem-ege.sdamgia.ru/ Penry
HCHOJIb30BaHUEM MOHITHHU EI'D xumuns
17 "MaccoBas g0is 2. www.fipi.ru/DenepanbHblii UHCTUTYT
pacTBOpPEHHOIO BemiecTna', MEeJarorH4ecKux U3MepEeHun
"MoJIsipHasi KOHIeHTpaius"
1. https://chem-ege.sdamgia.ru/ Penry
Knaccuduxanus n EI'D xumus
18 HOMEHKJIaTypa 2. www.fipi.ru/@enepaabHbI HHCTATYT
Y y
HEOPraHWYECKUX BEILECTB MeAaroru4ecKux u3MepeHui
1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumuns
CucremaTtu3anus u i .
19 N 2. www.fipi.ru/®DenepanbHblii HHCTUTYT
000011IeH1E 3HAHUH 110 TEME 9
NeAaroru4eckux u3MepeHuit
KonTtponbsHas pabota no
temaM "CTpoeHue aToMa. .
poers 1. https://chem-ege.sdamgia.ru/ Penry
[Tepunonuueckuii 3aK0H U
EI'D xumuns
[Tepunomuueckas cucrema . .
20 2. www.fipi.ru/®@enepanbHblil HHCTUTYT
XUMHYECKUX 3JIEMEHTOB []. N
" MeAaroru4ecKux u3MepeHui
U. Menneneena",
"CTpoeHue BelecTna.
Muoroo0pa3ue BemiecTB"
Knaccuuxanus 1. https://chem-ege.sdamgia.ru/ Penry
71 XUMUYECKUX PEAKIHI B EI'D xumus

HEOPraHUYEeCKOU U
OpraHuYyecKON XUMHHU.

2. www.fipi.ru/®@enepanbHblil HHCTUTYT
MEeJarOrMYeCKUX U3MEPEHUN
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3aKOH COXPAaHEHHUSI MaCcChl
BEIIECTB; 3aKOH
COXpaHEHUs U
MPEBPALLEHUS SHEPTUU IIPU
XUMHUYCCKHUX PCAKIUAX

Tennobie 3 pexThI
XUMHUYECKUX PEAKIUH.

1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumuns

22 2. www.fipi.ru/@enepanbHblii UHCTUTYT
Tepmoxumuyeckue o
MeAaroru4eckux U3MepeHuit
ypaBHEHHS
Brruncnenus no 1. https://chem-ege.sdamgia.ru/ Penry
YPaBHEHUSIM XUMUYECKHUX EI'D xumus
23 peakiui u 2. www.fipi.ru/@enepanbHblii HHCTUTYT
TEPMOXUMUYECKIM MeAaroru4ecKux U3MepeHuit
YpaBHEHHSIM
o 1. https://chem-ege.sdamgia.ru/ Pemry
CkopocTh XUMUYECKOU
€aKI1u, €€ 3aBUCUMOCTh EI' xumita
24 PCaKIH, 2. www.fipi.ru/DenepanbHblii HHCTUTYT
OT Pa3JINYHBIX (PAKTOPOB. .
MeAaroruaecKux u3MepeHuit
KaTtanu3s n katanuzaTopsl
1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumus
['omorenHsie . .
25 2. www.fipi.ru/@enepanbHblii UHCTUTYT
reTeporeHHbIE PEAKIUN .
MeAaroru4eckux u3MepeHuit
[Tpaktyeckas padora Ne |
o teme "BiusiHue
26 pa3uyHbIX (AaKTOPOB Ha
CKOPOCTh XUMHYECKOMN
peakiuu"
OO6patumeble u 1. https://chem-ege.sdamgia.ru/ Penry
27 HEOOpaTUMBIE PEAKITHH. EI'D xumus

XUMHYECKOE PABHOBECHUE

2. www.fipi.ru/®enepanabHblii HHCTUTYT
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negarorutycCKux I/I3MCpCHHﬁ

[IpakTueckas padorta Ne 2
no treMe "Biuanue

28 pa3nuyHBIX (PAaKTOPOB HA
MOJIOKEHUE XUMHUYECKOTO
paBHOBecus"
DnexTponuTudecKas
29 nuccounanusi. CUIbHbIC U https://www.yaklass.ru/p/himijafIKnacc
ci1abble AIEKTPOIIUTHL.
CreneHp Tuccolualuu
HNonHoe npousseneHue
30 Bozbl. Cpezia BOTHBIX https://www.yaklass.ru/p/himijafIKnacc
pacTtBOpOB. Bogopoanbrit
nokaszarenb (pH) pactBopa
1. https://chem-ege.sdamgia.ru/ Pemry
I'uaponus coneit. Peakiuu, EI'D xumuns
31 MPOTEKAIOIIME B pACTBOPAX 2. www.fipi.ru/®@enepanbHblii HHCTUTYT
3IEKTPOJIUTOB NeAaroru4eckux U3MepeHuit
[Ipaktuueckas pabora Ne 3
32 1o Teme "XuMuueckue
peaxkuuu B pacTBOpax
3JIEKTPOIUTOB"
OKHCIUTETBHO- 1. https://chem-ege.sdamgia.ru/ Pemry
BOCCTaHOBUTEIIbHEIE EI'D xumus
33 peakuuu. Baxxneimue 2. www.fipi.ru/@enepanbHblii HHCTUTYT
OKHCITUTENN U MeIarorn4ecKuX U3MepEeHHA
BOCCTaHOBUTEIU
1. https://chem-ege.sdamgia.ru/ Pemry
Meton 31eKTPOHHOT O
EI'D xumus
34 (271€KTOHHO-HOHHOT0)

OaslaHca

2. www.fipi.ru/®@enepanbHblii HHCTUTYT
MeAArOrMYeCKUX U3MEPEHUI
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DNEeKTPOJIU3 pacTBOPOB U

1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumus

35 2. www.fipi.ru/DenepanbHbIii HHCTUTYT
pacriaBoB BEIIECTB .
NeAaroru4eckux U3MepeHuit
1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumus
Pemienue 3agau pa3aMyuHbIX . .
36 THIOB 2. www.fipi.ru/®@enepanbHblil HHCTUTYT
MeAaroru4eckux U3MepeHuit
1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumus
Pemenue 3agau pa3amuHbIX . .
37 THIIOB 2. www.fipi.ru/®@enepanbHblii HHCTUTYT
MeIarornueckux M3MepeHui
1. https://chem-ege.sdamgia.ru/ Penry
Cucrematusanus u EI'D xumuns
38 0000111eHIE 3HAHUI 110 TeMe 2. www.fipi.ru/®@enepanbHblil HHCTUTYT
"Xumuueckue peakiuu' MEeJarorH4eCcKux U3MepeHun
1. https://chem-ege.sdamgia.ru/ Pemry
KonTtponbshas pabota no EI'D xumus
39 teme " XumMuueckue 2. www.fipi.ru/@enepanbHblii UHCTUTYT
peaxiun" Me1arorn4ecKiuX U3MepeHHM
[TonoxeHne HEMETAIIOB B
ITepuonnueckoit cucreme
XUMHYECKUX dTIEMEHTOB Jl. o
A https://www.vaklass.ru/p/himijasIKimacc
40 U. MenneneeBa u

0COOEHHOCTH CTPOEHHS HX
aToMoB. DOuznyeckue
CBOICTBa HEMETAJIOB
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41

AJUIOTpOINS HEMETAIIIOB
(Ha mpuMepe Kuciaopoza,
cepsl, hocdopa u yrieposa)

https://www.yaklass.ru/p/himijasIKmnacc

42

Bonopona: nomyuenue,
(bu3NYeCKNe U XUMHYECKHE
cBoiicTBa. I'mapuabl

https://www.yaklass.ru/p/himijasIKmnacc

43

l"anorensl: HaxoX/AeHUE B
MPUPOJIE, CIIOCOOBI
MOJTy4eHUs!, PU3NUYECKUE U
XUMUYECKUE CBOKCTBA

https://www.yaklass.ru/p/himijasIKnacc

44

l"anorenoBogoOpoOIbIL.
Baxnetimme
KHUCIIOPOJICOIEpHKAILINE
COCIMHEHHUS TaJIOTCHOB

https://www.yaklass.ru/p/himijasIKmnacc

45

JlaGopaTopHble U
MIPOMBIILIIIEHHbIE CTIOCOOBI
MIOJTyYEHHS TaJIOT €HOB.
[IpumeHeHME raJoreHoB u
UX COCAMHEHUN

https://www.vaklass.ru/p/himijasIKmacc

46

[Ipaktuueckas pabora Ne 4.
Pemenne
AKCIEPUMEHTATBHBIX 3a/1a4
o Teme "["anorens"

47

Kucnopoa: naboparopusie u
IIPOMBIILJIEHHbIE CTIOCOOBI
MOJTy4eHUs!, PU3NUYECKHUE U
XHMUYECKHE CBOMCTBA.
O3oH. [Ipumenenue
KHCIIOpOJa ¥ 030HA

https://www.yaklass.ru/p/himijasIKmnacc

48

OKcuabl U TEPOKCUIBI

https://www.vaklass.ru/p/himijasIKmacc

49

Pemienne 3amayu pa3nuuHbIx
THUITIOB

1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumust



https://www.yaklass.ru/p/himija
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2. www.fipi.ru/®@enepanbHblil HHCTUTYT
MeIarornueckux M3MepeHui

Cepa: HaxOXJ€HHUE B
MPUPOJIE, CIIOCOOBI

https://resh.edu.ru/subject/29/11/
Poccuiickas 251eKTpoHHas 1TKOJIA

50
MMOJIy4eHUsl, PU3NUECKHE U ..
i & . https://www.yaklass.ru/p/himijafIKnacc
XHMHUYECKUE CBOMCTBA
https://resh.edu.ru/subject/29/11/
Poccuiickas 2y1eKTpoHHAs IIKOJIA
51 CepoBonopo/, cyabdu bt
https://www.yaklass.ru/p/himijasIKmacc
https://resh.edu.ru/subject/29/11/
Kucnopoaconepxamue -
Poccuiickas 35ekTpoHHas IIKoJia
59 COEITMHEHUS CEPHI.
OCo0EHHOCTH CBOICTB .
. https://www.yaklass.ru/p/himijasIKnacc
CEPHOM KHUCIIOTHI
[Ipaktuueckas padota Ne 5.
Pemienne
53 SKCIIEPUMEHTAJIbHBIX 3a/1a4
no teme "Cepa u eé
coequHeHu"
A30T: HaX0XKIEHHUE B https://resh.edu.ru/subject/29/11/
PHUPOJIE, CITOCOOBI Poccuiickas smekTpoHHas IIKoJia
54 MOJTy4eHUs, PU3NUIECKUE U
XMMHUYECKHE CBOKMCTBA. https://www.yaklass.ru/p/himijasIKmacc
AMMMaK, HUTPUBI
https://resh.edu.ru/subject/29/11/
Kucnopoaconepxariue o
Poccwuiickas smekTpoHHas MIKoJia
55 COEIMHEHHUS a30Ta.

OcoOEHHOCTH CBOMCTB
a30THOI KMCIIOTHI

https://www.yaklass.ru/p/himijasIKmnacc
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IIpumeneHue a3oTa u €ro

https://resh.edu.ru/subject/29/11/
Poccuiickas 31eKTpoHHas IIKOJIa

56 coeaqruHeHni. A30THBIE
ynoopeHus https://www.yaklass.ru/p/himijasIKmnacc
dochop: HAXOKIECHUE B https://resh.edu.ru/subject/29/11/
IIPUPOJIE, CIIOCOOBI Pocculickas 2y1eKTpOHHAs IIKOJIA
57 noy4eHusi, U3NYecKue u
XHMHYECKHE CBOMCTBA. https://www.yaklass.ru/p/himijasIKnacc
dochunst u hochun
https://resh.edu.ru/subject/29/11/
Oxcunsl dpocdopa, "
Poccuiickas 35ekTpoHHas IIKoJia
53 tbochopconepxkame }
Kucnotsl. Comt Gocdoproii https://www.yaklass.ru/p/himijasIKmacc
KHCJIOTBI
https://resh.edu.ru/subject/29/11/
[Ipumenenue pocdopa u Poccuiickas a5ekTpoHHas mKoJIa
59 €ro COCTUHCHH.
dochopubie ynoOpeHus https://www.yaklass.ru/p/himijasIKnacc
[Tpaktryeckas padota Ne 6.
Pemienue
60 SKCIIEPUMEHTAJIHBIX 3a/1a4
o Teme "Azor u pochop u
HX COeIMHEHU"
VYraepoa: HaXoXeHUE B https://resh.edu.ru/subject/29/11/
MIPUPOJE, AJIOTPOIIHBIE Poccuiickas 251eKTpoHHas IIKOJIA
61 MoauduKanun; GU3NIeCcKue
M XUMHYECKHE CBOMCTBA, https://www.yaklass.ru/p/himijaIKnacc
MIPUMEHEHUE
Oxcup yraepoaa(Il), oxcua https://resh.edu.ru/subject/29/11/
62 yraepona(IV), yronpnas Poccuiickas aneKkTpoHHas IMIKoJa

KHCJIOTa U €€ COJIN
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https://www.yaklass.ru/p/himijasIKmnacc

Pemenue 3a1ay pa3nuyuHbIX

1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumus

63 THIOB 2. www.fipi.ru/®@enepanbHblii HHCTUTYT
MeAAroru4ecKux U3MepeHuin
o https://resh.edu.ru/subject/29/11/
KpeMHuii: HaxoxJ1eHHE B "
Poccwuiickas snekTpoHHas MIKoJa
64 PHUPOJIE, CITOCOOBI
MIOJIYUEHUs, PU3UUECKHE U .
y ¢ . https://www.yaklass.ru/p/himijaIKmacc
XHMHUYECKUE CBOMCTBA
https://resh.edu.ru/subject/29/11/
Oxcup kpemuus(IV), Poccuiickas 351eKTpoHHas 1IKOJIA
65 KpEeMHHUEBasi KUCJIO0Ta,
CUJINKATEI https://www.vaklass.ru/p/himijasIKmacc
https://resh.edu.ru/subject/29/11/
[Ipumenenue kpeMHus 1 "
" Poccuiickas 251eKTpoHHas 1TKOJIa
66 ero coenuHeHni. CTeko,
€ro ImoJIydeHue, BUbI C
vy » B https://www.yaklass.ru/p/himijasIKnacc
CTEKJIa
1. https://chem-ege.sdamgia.ru/ Penry
Pemenue 3a1a9 pa3amaHbIX e
67 THIIOB Aatp 2. www.fipi.ru/@enepanbHblii UHCTUTYT
MeAaroru4ecKux u3MepeHui
1. https://chem-ege.sdamgia.ru/ Pemry
Cucrematuzanusa u EI'D xumus
68 000011eHNE 3HAHU 110 TeMe 2. www.fipi.ru/®@enepanbHblil HHCTUTYT
"Hemertanmsr" MeAAroru4eckux U3MepeHuit
69 KonTponpHas pabora mo 1. https://chem-ege.sdamgia.ru/ Pemry
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teme "Hemeraniosr"

EI'D xumus
2. www.fipi.ru/®@enepanbHblii HHCTUTYT
MeIarornueckux M3MepeHui

AnHanu3 pe3yiabTaToB

1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumuns

70 KOHTPOJILHOM paboThl, 2. www.fipi.ru/®@enepanbHblil HHCTUTYT
KOPPEKITUS OIHIOOK MeAaroru4ecKux u3MepeHui
ITomosxeHue MeTaioB B .

. https://resh.edu.ru/subject/29/11/
[Tepuognyeckoii cucreme o
Poccwuiickas snmekTpoHHas MIKoJa
71 XUMHAYECKUX DJIIEMEHTOB.
OcCO0EHHOCTH CTPOEHHUS ...
p https://www.yaklass.ru/p/himijasIKmnacc
AIIEKTPOHHBIX 000JI0UEK
aTOMOB METAJIJIOB
https://resh.edu.ru/subject/29/11/
O6mme pusnyeckue -
. Poccwuiickas snmekTpoHHas IIKoJia
79 CBOICTBA METAJLIOB.
IIpuMeHeHne MeTaJUIOB B ...
P https://www.yaklass.ru/p/himijasIKmacc
OBITY U TEXHUKE
https://resh.edu.ru/subject/29/11/
Pocculickas 3nekTpoHHas MIKOJIa
73 CraBbsl METAJUIOB.
Kopposusa metaminos ...
PP https://www.yaklass.ru/p/himijasIKmnacc
1. https://chem-ege.sdamgia.ru/ Pemry
Pentenue 3amau pa3InuyHbIX ET'S xumms
74 TIIOB At p 2. www.fipi.ru/®DenepanbHblii HHCTUTYT
MeAaroru4ecKux U3MepeHuit
DJIEKTPOXUMHUYECKUIN PSJT https://resh.edu.ru/subject/29/11/
75 HaIpsHKEHUI METaJIOB. Poccuiickas a5ekTpoHHas MIKoJIa

O611me cnoco0sl
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IMOJIy4CHUS MCTAJIJIOB

https://www.yaklass.ru/p/himijasIKmnacc

OO6mas xapakTeprucTuKa
MeTasuioB [A-rpynnsl
ITepruoanyeckoit cucTeMbl
XMUMHUUYECKUX JIEMEHTOB.

https://resh.edu.ru/subject/29/11/
Poccuiickas snekTpoHHas MIKoJa

76 Hatpuii u kanmii:
nonydeHue, Gpusndeckue u https://www.yaklass.ru/p/himijaIKnacc
XUMHUYECKHE CBOICTBA,
IPUMEHEHHUE MPOCTHIX
BEILIECTB U UX COCAMHEHUN
OO0mras xapakTeprucTuka
MmetaiiioB [TA-rpynibl
[lepuoanueckoil cucreMsl https://resh.edu.ru/subject/29/11/
XUMUYECKUX 3JIEMEHTOB. Poccuiickas 351eKTpoOHHas IKOJIA
77 Marunuii 1 KaJIbIui:
MoJIy4eHHE, PU3NYECKUEC U https://www.vaklass.ru/p/himijasIKmacc
XHMHYECKHE CBOMCTRA,
MIPUMEHEHUE TPOCTHIX
BEIIECTB U UX COCTUHEHUN
https://resh.edu.ru/subject/29/11/
N Poccuiickas 2y1eKTpOHHAas IIKOJIA
73 }KGCTKOCTB"BO)IBI u
crioco0rt e€ yerpaneis https://www.yaklass.ru/p/himijafIKnacc
https://resh.edu.ru/subject/29/11/
ATIOMUHMUI: IOJTyY€eHue, Poccuiickas anekTpoHHas Ko
79 ¢buznyecKkne U XUMHYECKHe
CBOMCTBa, MPUMEHEHUE https://www.vaklass.ru/p/himijasIKimacc
AmdoTepHBIe CBOCTBA https://resh.edu.ru/subject/29/11/
80 OKCHJIa U TUIPOKCHUIA Poccuiickas 351eKTpoHHas KOJIA

AIIFOMHUHMUS,
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THAPOKCOKOMITJIICKCHI
AJITOMUHUS, UX IPUMCHCHUC

https://www.yaklass.ru/p/himijasIKmnacc

Pemenue 3a1ay pa3nuyuHbIX

1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumus

81 THIOB 2. www.fipi.ru/®@enepanbHblii HHCTUTYT
MeAAroru4ecKux U3MepeHuin
[IpakTueckas padbora Ne 7.
Pentenne
82 SKCIIEPUMEHTAJIbHBIX 3a/1a4
o TeMe "MeTaiisl
rJIaBHBIX moarpynm"
OO6m1ast XxapakTepuCTHKA https://resh.edu.ru/subject/29/11/
METaJJIOB TOOOYHBIX Poccuiickas 31eKkTpoHHas IIKOJIa
83 noarpynn (b-rpymm)
[Tepuoguyeckoii cuCTEMBbI https://www.vaklass.ru/p/himijasIKmacc
XAMHUYECKUX DJIEMEHTOB
https://resh.edu.ru/subject/29/11/
dusnueckre U XUMHYECKIE v
o Poccuiickas 251eKTpoHHas 1TKOJIa
34 CBOMCTBa XpoMa H €ro
COCIUHCHUMN, NX ..
A https://www.yaklass.ru/p/himijasIKnacc
MIPUMEHEHUE
. https://resh.edu.ru/subject/29/11/
Baxuelimue coequHeHus o
Poccuiickas 351eKTpoHHas IKOJIa
35 mapranua. [lepmanranar
KaJIisl, €r0 OKUCIUTEILHBIE ..
N https://www.vaklass.ru/p/himijasIKmacc
CBOMCTBA
dusnueckre 1 XUMUYECKHUE https://resh.edu.ru/subject/29/11/
CBOMCTBA JKejle3a U ero Poccuiickas 31eKkTpoHHas 1IKOJIa
86 coenuHenuil. [lomyuenue u
MIPUMEHEHUE CI1JIABOB https://www.yaklass.ru/p/himijafIKnacc
)Kenesa
87 dusuueckue U XUMHYECKHE https://resh.edu.ru/subject/29/11/
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CBOMCTBA MEIU U €6
COEIUHCHUMN, UX
MIpUMEHEHUE

Poccuiickas 351eKTpOHHas IKOJIA

https://www.vaklass.ru/p/himijasIKmacc

dusnueckue U XUMUYECKUE
CBOICTBa IIMHKA U €T'0
COCIUHEHUMN, UX

https://resh.edu.ru/subject/29/11/
Poccuiickas snekTpoHHas MIKoJa

88 https://www.yaklass.ru/p/himijasIKnacc
MIPUMEHEHUE.
I'uipoKCcoOKOMILIEKCHI
[IUHKa
[TpakTryeckas padora Ne 8.
Pewenue
89 SKCIIEPUMEHTAJIBHBIX 3a/1a4
o Teme "Meranbl
10OOYHBIX MOArpyH"
1. https://chem-ege.sdamgia.ru/ Penry
Pewenne 3amau pa3znuuHbIx EI' xumns
90 THIIOB AaTp 2. www.fipi.ru/®@enepanbHblil HHCTUTYT
MeAaroru4ecKux u3MepeHui
1. https://chem-ege.sdamgia.ru/ Pemry
O060011eHNE U
CI/ICTCI:/I-IaTI/ISa us EI xumus
91 . 2. www.fipi.ru/®DenepanbHblii HHCTUTYT
U3y4EeHHOr0o MaTepuasa mo o
W " MeAaroru4eckux u3MepeHuit
Teme "Meraubl
1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumus
KonTponpHas pabora 1o . .
92 " " 2. www.fipi.ru/DenepanbHblii HHCTUTYT
Teme "Merauibl .
MeIarorn4ecKuX U3MepEeHHA
93 AHanu3 pe3yabTaToB 1. https://chem-ege.sdamgia.ru/ Pemry

KOHTPOJIbHOM paldoThl,

EI'D xumus
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KOppeKIus OIUO0K

2. www.fipi.ru/®@enepanbHblil HHCTUTYT
MeIarornueckux M3MepeHui

94

Poinb xumMuu B 00eCIIeUeHUH
YCTOMYUBOIO Pa3BUTHS
yenoBpeuecTna. [Ionsatue o
HAaYYHBIX METOJAX
HCCIIEAOBAHUS BEIIECCTB

https://www.yaklass.ru/p/himijasIKnac

95

Hayunsle npuHIUIEL
OpPraHu3alu¥ XUMUYECKOT O
IIPOU3BOACTBA.
ITpoMblIITIEHHBIE CLIOCOOBI
NIOJYYEHUs] BAXKHEHIINX
BELICCTB

https://www.yaklass.ru/p/himijasIKnac

96

XUMHUUECKOE 3arpsA3HEHNE
OKPYXaroIlel Cpeibl U €ro
ITOCJIEICTBHSI

97

XUMHUS U 310pOBbE
yenoBeka. JIekapCTBEHHbIE
CpeacTaa

https://www.yaklass.ru/p/himijasIKnac

98

Xumug muimy. Pois xumnu
B 00€CIIEYEeHN N TUIIEBOI
0e30macHOCTH

https://www.yaklass.ru/p/himijasIKnac

99

KocMmernueckue n
napQromMepHbIe CPEACTBA.
BriToBas xumusa

https://www.yaklass.ru/p/himijasIKnac

100

XUMHS B CTPOUTENBCTBE.
Baxxnelimme cTponuTenbHbie
1 KOHCTPYKIIMOHHBIE
MaTepuasl

https://www.vyaklass.ru/p/himijasIKitac

101

XuMHS B CEIbCKOM
xo3siicTBe. Opranndeckue u
MHUHepaJIbHbIE YA0OpEHHsI

https://www.yaklass.ru/p/himijasIKnac
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Cucrematusanusa u

102 N
000011[eHYE 3HAHUN IO TEME

1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumus

2. www.fipi.ru/®DenepanbHblii HHCTUTYT
MEeJarorH4eCcKux U3MepEeHnun

3.
https://www.yaklass.ru/p/himijasIKmacc

OBUIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

102



https://chem-ege.sdamgia.ru/
http://www.fipi.ru/
https://www.yaklass.ru/p/himija




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 11 xnace/ Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., Jlynun B.B.; non
penaknueit Jlynuna B.B., O0mecTBo ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO «JJPODAY;
AxuunonepHoe o6mectBo «M3narensctBo «IIpocBemienue

Xumusi. YriayoseHHslid ypoBeHb. 10 kimacc. Y4eOHHK C 3J1€KTPOHHBIM MTPUIIOKEHHEM (aBTOPBI
Epemun B.B.,Ky3smenko H.E., Tepenun B.U., [Ipo3noB A.A., Jlynun B.B.)

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

MeTtonuueckoe nocooue k yueOuuky B. B. Epemuna, H. E. Ky3pmenko, B. U. Tepenuna, A. A.
Hpoznosa, B. B. Jlyanna «Xumus. YriuyoneHHbii ypoBensb. 11 kmace» (aBtopsl B. B. Epemusn,
B. U. Maxonuna, O. HO. CumonoBa, . B. Epemuna, A. A. JIpo3nos, 3. FO. Kepumon
Meroauueckoe nocodue k yueoHuky B. B. Epemuna, H. E. Ky3pmenko, B. 1. Tepenuna, A. A.
Jpo3nosa, B. B. Jlynuna «Xumus. Yriny6neHHbii ypoBenb. 10 kinace» (aBtopsl B. B. Epemun,
B. . Maxonuna, O. FO. CumonoBa, U. B. Epemuna, A. A. [Ipo3nos, O. 0. Kepumos

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. https://chem-ege.sdamgia.ru/ Penry EI'D xumus
2. www.fipi.ru/®enepanbHblii HHCTUTYT NEAArOrMUYECKUX U3MEPEHUIN
3.https://resh.edu.ru/subject/29/11/ Poccuiickas 2JIeKTpOHHAS IIKOJIA
4. https://www.yaklass.ru/p/himijafIKnacc
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