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NNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma 1mo XMMUHU Ha YpPOBHE CpeIHEro odmiero oOpa3zoBaHMs pa3zpadoTaHa
Ha ocHoBe DexepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Odenepanun», TpeOOBaHMI K pe3ylbTaTaM OCBOeHHUs (eaepanbHOl  00pa3oBaTeIbLHOMN
nporpamMmel cpennero obmero obpazoBanus(POIl COO), mpencraBieHHbIX B DenepaibHOM
rocyJJapcTBEHHOM oOpa3zoBarenbHoM cranzapre COO, ¢ yuérom Konuenuuu npenopaBaHus
yuyebHoro mpenMera «XuMHsS» B 00pa3oBaTesbHBIX opraHuzauusx Poccuiickoit denepanuu,
peanu3yonmx OCHOBHbIE 00pa30BaTe/IbHBIE POTPAMMBI, 1 OCHOBHBIX MOJOXeHUH «CTparerun
pa3BuTHa BocnutaHus B Poccuiickoit @enepanun Ha nepuox no 2025 rona» (PacmopsikeHue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YypOBHE MNPOMWUIBHOTO HU3YyUEHHs] 3aHUMAaeT BAXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAyuyHOTO oOOpazoBaHus ydamuxcs 10—11 kmaccoB. HM3ydenume mnpenmera,
peamm3zyeMoe B YCIOBUSX AU(PQPEpEeHIMPOBAHHOTO, TPOPHILHOTO OOyUYeHHs, IPH3BAHO
obecrieunTh 001€00pa30BaTENbHYI0 M OOIIEKYJIbTYPHYIO HOJATOTOBKY BBIITYCKHHKOB IIIKOJBI,
HEOOXOIUMYIO JJIS afanTalid MX K OBICTPO MEHSIOIIMMCS YCJIOBUSAM JXKH3HM B COLMyME, a
TaKXkKe IS MPOJOJDKEHHsS OOYyYeHHS B OpraHu3aluax MpopecCHOHAIBLHOro o0pa3oBaHuUs, B
KOTOPBIX XUMUS SBJISETCS OHOM U3 MPHUOPUTETHBIX AUCLUIIINH.

B mporpamme mo XuMHHM Ha3HaueHHE TpeaMeTa «XHUMUS» TIOJydaeT MNOJpOOHYIO
MHTEPIIPETALNI0O B COOTBETCTBUM C OCHOBomoyararomumMu nonoxenusmMu Pr'OC COO o
B3aUMOOOYCIIOBIICGHHOCTH IIeJIeH, COZepKaHus, Pe3yJIbTaTOB O0y4YeHHs U TPEOOBAaHUHN K YPOBHIO
MOJITOTOBKHA  BBIITYCKHUKOB. (CBHUIETENBCTBOM TOMY SIBISIFOTCS CJICIYIOIINE BBIMOJIHSAEMBIE
IpoOrpamMMoil o XuMHUM (PyHKIHU:

e UHPOPMANMOHHO-METOIUYECKAs, peaTn3anus KOTOpPOH oOecreynBaeT MOTyYCHHE
NpPEJCTaBICHNUs O ILIEAX, COJACpXKaHUHU, OOIel cTpareruu OOy4eHHUs, BOCIUTAHUS U
pa3BUTHA O0YYaIOIUXCs CPEICTBAMU MPEIMETa, U3y4aeMoro B paMKax KOHKPETHOTO
npous;

® OpraHM3alMOHHO-IUIAHUPYIOIIAs, KOTOpass ~ TpeayCcMaTpuBaeT  OMpeeseHHE:
NPUHIUIOB  CTPYKTYPUPOBaHMA M  IOCJIEJOBATEIBHOCTH M3YYEHHUS y4eOHOTo
MaTepHuaia, KOJMYECTBEHHBIX M KA4YeCTBEHHBIX €ro XapaKTepPHUCTHK; IOAXOJO0B K
(OPMHUPOBAHUIO COJEPKATEIHHON OCHOBBI KOHTPOJS M OLEHKH O00pa3oBaTEIbHBIX
JIOCTIDKEHHH OO0YyYalomuxcss B paMKax HWTOTOBOW arTecTalii B (opMe eIHHOTO
rOCyJapCTBEHHOT'O 9K3aMEHa 110 XUMUH.

[Iporpamma 1t MpOGUIBLHOTO U3YUCHUS XUMUU:

® YCTaHABIMBACT MHBAPHUAHTHOE MPEIMETHOE COJIEpKaHNe, 0053aTEIIbHOE ISl U3yUCHHS
B paMKaX OTHCNbHBIX  MNpoduied, MpeIycMaTpUBaeT  paclpelesieHue U
CTPYKTYpUPOBaHHE €ro Mo KjaccaM, OCHOBHBIM COJEpKaTeNbHBIM JIMHUAM/pa3zienam
Kypca,

e 1aéT MpUMEPHOE paclpe/iesieHne Y4eOHOTO BpPEMEHH, PEKOMEHAYEMOT0 JUIsl U3Y4YEeHUS
OTAETBbHBIX TEM;

e [peasiaraeT NPUMEPHYIO I[OCJIEAO0BATEIbHOCTh H3Y4YEHHUS Y4YeOHOro marepuana c
y4€TOM JIOTUKH NOCTPOEHUS Kypca, BHYyTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBs3€il;

e 1aéT METOAWYECKYI0 HMHTEPIpETalui0 IIeJiell W 3aJad HW3yYeHHWs IpeaMeTa Ha
yIIyOJN€HHOM YpPOBHE C YYETOM COBPEMEHHBIX NPHOPUTETOB B CHUCTEME CPEIHEro
ob1ero oOpa3oBaHus, COAECPIKATEIBHON XapaKTEPUCTHKH IUIAHUPYEMBIX Pe3yJIbTaTOB
OCBOCHHSI OCHOBHOH 00pa30BaTeNbHON MPOrpaMMbl CpPEIHEro oOmero o0pa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, PEAMETHBIX), & TAaKXKe C Y4ETOM OCHOBHBIX BHJIOB



yueOHO-II03HABATENbHBIX JCHCTBUI 00ydYarolmerocs IO OCBOCHHUIO COAEp)KaHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TMO3UIMSM B TPOrpaMMe IO XHUMHH TPEIyCMOTpeHa
MPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMHH Ha YpOBHE OCHOBHOIO 00mero oopazoBaHus. 3a
mpefeiaMi  yCTAaHOBJICHHOW TPOTpaMMOM MO XUMHH — 00s13aTeIbHOM  (MHBapUAaHTHOM)
COCTaBJISIONICH collep:kaHusl yueOHOro mpeamMeTa «XUMHsD 0CTaéTcss BO3MOKHOCTh BbIOOpa €ero
BapUATHBHON COCTABJIAIOIIEH, KOTOpask TOJKHA ONPEAETSATHCS B COOTBETCTBUM C HANpaBICHHEM
KOHKPETHOT'O pOoduiisi 00yUYeHHUSI.

B cootBerctBuM ¢ koHuentyanbHbIMU nosiokeHusMH PI'OC COO o HazHaueHUH
peaMeToB 0a30BOT0 M MPO(PHUIBLHOTO YPOBHEH B cucTeMe MU GepeHIIIPOBAHHOTO 00YYEeHHUS Ha
YPOBHE CpeIHero o0mero o0pa3oBaHUs XUMHS Ha YPOBHE NMPOQHILHOTO W3yYEHUs HarpaBlieH
Ha peanu3alMio TMPEEeMCTBEHHOCTH C TMOCIHEAYIOIIUM 3TaloM [MOJyYeHUS XUMUYECKOTO
oOpa3oBaHMsI B paMKax W3yYEHHs CIICIUAIBHBIX E€CTECTBEHHO-HAYYHBIX W XHUMHYECKHX
JUCIUILTUH B By3aX U OpTaHU3AIMIX CpelHero nmpodeccuoHaabHOro oopazoBanus. B 3Toi cBs3u
U3y4YeHHE TpeAMeTa «XUMHUS» OpPHUEHTHUPOBAHO TMPEUMYLIECTBEHHO Ha paclIUpeHHe |
yIIyOJleHHEe TEOPETHYECKOW M MPaKTHMYECKOW IMMOJATOTOBKH OOYYarOIIUXCs, BBIOPABIIMX
ornpenenéHHBIN NpoQuib 00yYeHHs, B TOM YHCJIE C MEePCIEeKTUBON MOCIEAYIOMIEro MOTyYeHUs
XHUMHUYECKOTO 00pa3oBaHMs B OpraHU3aUAX MPpodecCHOHaTbHOTO o0pasoBanus. Hapsmy ¢ atum,
B cBere TpeboBannit ®I'OC COO k mIaHUpyeMBIM pe3yJbTaTaM OCBOCHHS (enepabHOM
00pa3oBaTenbHON MPOrPaMMBI CPEHETO O0IIero 00pa3oBaHUs HM3ydeHHE MpeaMeTa «XHMUS)
OpPUEHTHPOBAHO TAaK)K€ Ha PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMAIBLHOTO Pa3BUTUS 00yUarOIINXCH,
Ha GOPMUPOBAHNE Yy HUX OOIIENHTEIIEKTYyalbHBIX YMEHUN, YMEHUN pallMOHAIN3AIMHA YIeOHOTO
Tpyda W OOOOIIEHHBIX CIOCOOOB  AESITENBHOCTH, HMEIOIIUX  MEXIUCIUIUIMHAPHBIN,
HAaJIMPEIMETHBIN XapaKTep.

CocrapistioliuMu  nipeaMera «XHUMHUsS» Ha YpPOBHE MNPO(UIBHOTO HU3YyUEHHS SBISIOTCS
yriyOsnéHHble Kypchl — «Oprannyeckas xumusi» u «OO0mmas u HeopraHudeckas xumus». [Ipu
OTIpEJICIEHUH TIOIX0JI0B K OTOOPY M CTPYKTYPHOW OpraHM3allMU COAEP)KaHUS 3TUX KypCOB B
mporpamMme Mo XUMHuHu 3a ocHOBY NpuHATHI noyioxkeHuss PI'OC COO o paznuuusx 6a30BOTO U
pOGMIEHOTO YPOBHEH U3yUCHHS MTPEIMETA.

OcHoBy coaepxanus KypcoB «Opranudeckas xumusi» u «OOmIas U HeopraHuueckas
XUMHSD» COCTaBIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUNW U YMEHHH, OTHOCAUIMXCA K 6a30BOMY
YPOBHIO U3yuYeHHs TpeAMeTa. DTa CHCTEeMa 3HAHWW IOJIydaeT OIpeaesiEHHOE TEOpeTHYecKoe
JIOTIOJTHEHNE,  TO3BOJIAIONIEE  OCO3HAaHHO  OCBOUTh  CYIIECTBEHHO  OONbIIMA  00BEM
¢axTonormueckoro Matepuana. Tak, Ha MPOoQUIBLHOM YpOBHE M3ydYeHHS IMpeaMeTa odecreueHa
BO3MOXXHOCTh 3HAYUTEIBHOTO yBEIHUEHHs 00bEMa 3HAHMH O XHMMHUYECKHX DJEMEHTaxX |
CBOMCTBAX MX COEIMHEHHUI Ha OCHOBE pacIIMpPEeHUs U yriayOJleHHs MpeACTaBICHHUM O CTPOCHUU
BEIIIECTBA, XUMHUECKOW CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEAKIUH, PACCMATPHUBACMBIX C
TOYKH 3pEHUS XMMHUYECKON KUHETUKH U TepMOJUHAMUKHU. 3yueHrne nepruoandecKkoro 3aKkoHa u
[leprognueckoit  cucTeMbl ~ XUMHYECKHX  DJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMUECKUX MPEJICTABICHHUSIX O CTPOCHUN aToMa. XUMHUYECKasi CBS3b OOBSCHSIETCS C
TOYKU 3pEHHsI PHEPreTMYECKUX M3MEHEHHH mpu e€ o0pa3oBaHMM M pa3pylICHUH, a TAKKEe C
TOYKH 3peHHsl MeXaHH3MOB €€ oOpa3oBaHus. lV3ydeHWe THIIOB pEaKIUH JOIMOJTHSIETCS
(bopMHpOBaHNEM TPEACTABICHUN 00 IEKTPOXUMUYECKUX MPOIIECcCaxX U NEKTPOJIHM3E PaCIIaBOB
U pACTBOPOB BemIECTB. B Kypce oOpraHm4eckol XUMHUHU TpPU PACCMOTPEHHHM PEAKIMOHHON
CIOCOOHOCTH COEIMHEHUH yaemnseTcss 0co00oe BHUMaHUe BompocaM 00 3JIEKTPOHHBIX dPQeKTax,
0 B3aMMHOM BJIMSTHHHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIIHii.



Oco0oe 3HaueHHe WMEET TO, YTO Ha COJEp)KaHHWE KYypCOB XUMHUU MPOQPHUILHOTO YPOBHSA
W3YYCHHS A KJIaccoB ompeaenéHHoro mpoduis (IVIaBHBIM 00pa3oM HAa WX CTPYKTypy H
XapakTep JMOTOJTHCHHUN K 0OIIeH crucTeMe TPeIMETHBIX 3HAHMI) OKA3bIBAIOT BIIMSHUE CMEKHBIC
npenaMeTsl. Tak, HalpuMmep, B COAEpPKAHUM TMpeAMeTa s KIAacCOB XHUMHUKO-(U3UYECKOTO
npoduitst 60BINIOE 3HAYEHUE OyayT MMETh JIEMEHTHI y4eOHOTO Marepuasia mo oOmield XUMUH.
[Ipu wm3yueHum mpenMera B JAHHOM clydyae akIEHT OyJeT caenaH Ha OOIIHOCTh METOJIOB
MO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPHUH B XUMHH U B (U3HUKE: aTOMHO-MOJIEKYJISIPHAST TEOPUS
(MonekynsipHas Teopus B (HU3MKE), 3aKOHBI COXPAaHEHUS MacChl W DHEPIUU, 3aKOHBI
TEPMOJAMHAMMKH, FJEKTPOIU3A, IPEACTABICHUS O CTPOCHUH BEIIECTB U JAPYTOE.

B T0 e Bpems B copepKaHUM TIpeIMeTa I KIIACCOB XUMHUKO-OMOIOTHIECKOTO TIPOGUIIS
OoBIINI yIETbHBIA Bec OyJIeT MMETh OpraHuveckas XuMus. B 3ToM cirydae mpenocTaBIiseTcs
BO3MOXKHOCTb AJis 0oJiee 00CTOSITETLHOTO PaCCMOTPEHUSI XMMHUYECKOI OpraHu3aliy KIeTKH Kak
OMOJIOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOW BXOIAT, K TPUMEPY, TaKU€ CTPYKTYpPHBIC
KOMITOHEHTHI, KaK JIMMUJbI, OEJIKH, YTIeBOMAbI, HYKJIEUHOBBIE KUCIOTHI M apyrue. [Ipu stom
3HaHUS O COCTaB€ M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB
CIIy’KaT OCHOBOU JIJIsl U3y4UeHUSs CYITHOCTH MPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIIIEBAPEHUSI.

B mnane ¢opmupoBaHHs OCHOB HAay4YHOTO MHUPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUYECKOT0 MPUMEHEHHUSI HAYUHBIX 3HAHUHN W3y4YeHUe MpeameTa
«Xumus» Ha TPOPUIHBHOM YpPOBHE OCHOBAaHO Ha MEXKIPEAMETHBIX CBSI3IX C Y4YCOHBIMH
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMeTHBIX obnactelt « EcTecTBEeHHO-HAYUYHBIE MTPEIMETHD»,
«Maremartuka u nHDopMaTHKa» U «PyCCKul S3BIK U IUTEPATYPay.

[Tpu u3yueHum yueOHOro mpeamera «XUMHS» Ha MPOPHUILHOM YPOBHE Takke, Kak Ha
YPOBHE OCHOBHOTO M CpeaHero obdmero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3amauei
MEPBOCTENIEHHONW 3HAYMMOCTH SIBJIIeTCs (OPMUPOBAHHWE OCHOB HAayKW XHMHUU Kak o0OjacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOM JEeATENbHOCTH 4YEJIOBEKa M OJHOr0 U3
KOMITOHCHTOB MHPOBOW KYJBTYpHI. PelieHne 3Toil 3amaun Ha yriyOJIEHHOM YpOBHE HM3YUYCHHS
IIpeAMETa MPEAI0IAracT peain3aluio TaKUuX LeeH, Kak:

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

Y M03HABAEMOCTH SIBJICHUU MPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Bemyueil poiu B 00ecreYeHn YCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA: B PELICHUU
poOJIEM HKOJIOTHYECKOM, DHEPreTUYSCKON W THUIIEBON 0€30MacHOCTH, B Pa3BUTHU
MEIULMHBI, CO3JaHUU HOBBIX MAaTEpPHAIIOB, HOBBIX HCTOYHMKOB SHEpPrUH, B
o0ecrnieueHnn palMOHAIBHOTO MPUPOJONOIB30BAHMS, B dbopMupoBaHUU
MHUPOBO33PEHUS U OOIIEH KyJIbTyphl YEIIOBEKA, a TAKXKE IKOJIOTUIECKH 00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3I0POBBIO U IIPUPOJHON CpELIE;

® OCBOCHHME CHCTEMbl 3HAHUM, JIEXKAIIMX B OCHOBE XHMMHYECKOW COCTaBISIOLIEH
€CTECTBCHHO-HAYYHOW KapTUHBI MHpa: (PYHIAMEHTAIBHBIX TIOHATHH, 3aKOHOB U
TEOpPH XWMHM, COBPEMEHHBIX MPEACTABICHUM O CTPOEHUU BEIIECTBA HA Pa3HBIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAaHUS XUMHYECKHX
peakIuii, 0 XUMUIECKOM PAaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CUCTEMaX, 00 oOIux
Hay4HbIX IPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (¢dopmupoBaHHEe Yy OOyYaOIMIMXCA OCO3HAHHOTO TIOHUMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HAHMU Ui OOBSCHEHHS KIIOUEBBIX HAEH U mpodiem
COBPEMEHHOW XUMHH, JJIsI OOBSICHEHHS M TPOTHO3ZUPOBAHUS SBICHUM, HMMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHPOAY; TPAMOTHOTO peIIeHHS MpoOJieM, CBS3aHHBIX C



XMUMHEH, TMPOTHO3MPOBAHMS, aHaIW3a W OIEHKHM C TO3UIUNA OIKOJIOTHYECKOM
0€30IMacCHOCTH TOCIIEICTBUH OBITOBOW M TIPOU3BOACTBCHHOHN IEATEILHOCTH YEJIOBEKa,
CBA3aHHOM C XUMHYECKHM IPOU3BOJICTBOM, HCIOJIB30BAHHEM M IepepaboTKOn
BELIECTB;

e yrioyOJeHHe NpPEJICTaBICHUH O HAy4YHBIX METOJax II03HAaHUS, HEOOXOAMMBIX MJIs
MPUOOpPETEHUs] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
SIBJ'IeHI/II\/'I, uMermux M™MECTo B MpUPOIC, B HpaKTH‘ICCKOﬁ OCATCIIBHOCTH U
MOBCETHEBHOM JKU3HH.

B mnane peanuszanuu nepBOOYEPEAHBIX BOCIUTATENBHBIX W pPa3BUBAIOMMX (DyHKUIWN
[[EJIOCTHOW CHUCTEMBI CPETHEro OOIIero oOpa3oBaHUs NMPHU WM3YYCHHU MpeaMeTa «XUMHUsS» Ha
yrayOIEHHOM YPOBHE 0COOYIO aKTyalbHOCTh MPUOOPETAIOT TaKHUE LIETH U 3a/1a4H, KaK:

e BoclUTaHHEe YOEXKAEHHOCTH B IIO3HABAEMOCTH SBIIEHUN MPUPOABI, YBAXKECHHUS K
MPOIIECCY TBOPUYECTBA B O0JIACTH TEOPETHUECKUX W MPHUKIATHBIX HCCICIOBAHUA B
XUMHH, (OPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH,

® pa3BUTHE MOTHBAIMM K OOYYCHHIO M MO3HAHUIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCITUTAHMIO HA OCHOBE YCBOCHHUS OOIICYETIOBEYECKIX [IECHHOCTEH;

® pasBUTHE TMO3HABATEIIbHBIX HWHTEPECOB, HMHTEUIEKTyaIbHBIX W  TBOPYECKHUX
CHOCOOHOCTEH 00y4Jaromuxcs, (GOPMHUPOBAHWE y HUX CO3HATEIHLHOTO OTHOIICHHS K
caMO00pa30BaHUIO U HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCIEIIHOMN
MPOoeCCHOHAIBHON U OOIIECTBEHHOW JESITEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3[I0POBBIO U OTPEOHOCTH B 3I0POBOM 00pase KU3HU;

e (QopmupoBaHHE YMEHUH U HaBBIKOB pPa3yMHOIO MPHUPOJONOIb30BAaHUS, Ppa3BUTHE
HKOJIOTMYECKOM  KyJNbTypbl, TNpPUOOpPETeHHE  OmbITa  OOIIECTBEHHO-IOJIE3HOMN
HKOJIOTMYECKOM JIeATEIbHOCTH.

OOmiee 4YMCIIO YacoB, MPETyCMOTPEHHBIX IS HM3YYEHUS XUMHHM Ha MPOQUIBHOM YpPOBHE
cpenHero obmiero odpaszoBanusi, coctaBisier 204 wacoB: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 yaca (3 gaca B HEACIIO).

JIMYHOCTHBIE, METANPEJIMETHBIE W IIPEAMETHBIE PE3YJbTATbI

OCBOEHHA NPOIPAMMBLI 110 XHMMHUHM HA HNPOPHUITBHOM YPOBHE

CPEJHETI'O OBHIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJBbTATDI

B cOOTBETCTBUU C CHCTEMHO-ACATEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYpPE€ JIMUYHOCTHBIX

pE3yJIbTaTOB OCBOCHHUS TpeaMeTa «XHMHsS» Ha YPOBHE CpeJHEro oOmero ooOpazoBaHUs
BBIJICJICHBI CJICAYIONINE COCTABJISIONINE: OCO3HAHNWE O0YYaIOMMMUCS POCCUHCKON TpaXKIaHCKON
HICHTUYHOCTHU, TOTOBHOCTb K CaMOpaSBI/ITI/IIO, CaAMOCTOATCIIBHOCTU H caMoonpe;[eneHI/Ho;
HaJM4he MOTHBAIlMM K  OOYYEHHIO; TOTOBHOCTP M  CHOCOOHOCTh  OOYyYarolIuXcCs
pyKOBOI[CTBOBaTLCH HpI/IHHTBIMI/I B O6IJ.I€CTBC HpaBI/IHaMI/I nu HOpMaMI/I NOBCACHHUA, HAJINYHC
MPaBOCO3HAHUS, YKOJIOTHIECKON KYJIBTYPBI; CIIOCOOHOCTh CTAaBUTH ILIETH M CTPOUTH KU3HECHHBIC
IIJIaHBI.

JIngHOCTHBIE pe3ysbTaThl OCBOSHUS MpeaMeTa «XUMHUS» OTPKAIT CPOPMUPOBAHHOCTH
OTIBITA TIO3HABATEIILHON U MIPAKTUYECKOM NIEATETLHOCTH 00YUYaIOIIUXCS B MPOIECCE peaTu3alum
00pa30BaTeNbHON NESTEILHOCTH.

JIngHOCTHBIE pe3yJbTaThl OCBOSHUS TMpeaMeTa «XUMHUs» OTPaKAIT CPOPMHUPOBAHHOCTH
OTIBITa TIO3HABATEIILHON U MPAKTUYECKOU ACSITETbHOCTH 00YUYaIONINXCs B MPOIECCE PeaTH3aIiu
00pa30BaTeNbHON NESTEILHOCTH, B TOM YUCIIC B YaCTH:



1) rpamIaHCKOr0 BOCIIUTAHMSA:

OCO3HAHMS O0YYAIOIIMMHCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 005S3aHHOCTEH, YBaKECHHUS K
3aKOHY W MPABOIOPSIIKY;

MPEACTABJICHUS] O COIMAIBHBIX HOPMaxX W TpaBWIaX MEKIUYHOCTHBIX OTHOIICHHWHA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOMN NEATEIHHOCTHU MPHU CO3JAaHUH yUEOHBIX MPOEKTOB,
pelIeHUH YU4eOHBIX 1 TTO3HABATEIbHBIX 3a/1a4, BHITTOJITHCHHH XUMHUYECKHX dKCTICPUMEHTOB;

CIOCOOHOCTH MIOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JTOTUKY U apTyMEHTHI APyTUX
MIPH aHAJIH3E PAa3IUNYHBIX BUJIOB YUeOHOH JAEITEIHbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

IICHHOCTHOT'O OTHOIICHHA K I/ICTOpI/I‘-ICCKOMy nu Hay‘IHOMy HaCJICOIUO OTC‘ICCTBCHHOﬁ
XHAMUU;

YBa)KeHI/ISI K r[poueccy TBOpquTBa B O6J'IaCTI/I TeOpI/II/I 158 HpaKTI/I'-IeCKOFO HpI/IJ'IO)KeHI/IH
XUMHH, OCO3HAHHUS TOTO, YTO JAaHHbIE HAYKH €CTh PE3yNbTaT IMTEIbHBIX HAOII0EHU,
KPOTOTJIMBBIX DKCIIEPUMEHTATBHBIX TMTOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MIPAKTHKOB;

HHTepeca U T1I03HABATCJIIBHBIX MOTHBOB B HO.Hy‘IGHI/II/I nu HOCJICIIYIOH_IGM aHaJIn3e
UH(GOPMAIIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XMMHH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

HpaBCTBeHHOFO CO3HaHHA, OSTUYCCKOI'O ITIOBCACHUA,

CIIOCOOHOCTH  OIIEHWBATh CUTYyalluW, CBSI3aHHBICE C XUMHUYECKHUMH SBICHHUSAMH, H
IIPUHUMATh OCO3HAHHEIE DPEIICHUS, OPUEHTHPYACh HAa MOpPaJbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJACHHUE M TIOCTYNKH CBOMX TOBApPHINEH C TO3UIIUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U C YU4ETOM OCO3HAHMS IIOCIEICTBUN ITOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEW 370pOBOTO W 0Oe30macHOro o0pasza >KU3HU, HEOOXOIUMOCTH
OTBE€TCTBCHHOI'O OTHOIIICHUS K CO6CTB€HHOMy (1)I/I3I/I‘-IGCKOMy u HCI/IXI/ILIGCKOMY 3I[0p0BI>IO;

coOmro/ieHns mpaBuil 0€30MacHOr0 OOpaIleHHus ¢ BEIIeCTBaMH B OBITY, MOBCETHEBHOMN
KU3HH, B TPYJIOBOM JESATEIBHOCTH;

MOHMMAHUS 1EHHOCTH TPaBWJI WHAMBHIYAIbHOTO M KOJUIGKTMBHOTO 0€30MacHOTo
MTOBEJICHUS B CUTYAIUAX, YTPOXKAIOMINX 3J0OPOBBIO M KU3HU JIFOJICH;

OCO3HAHHUSI TOCTEICTBUA W HENPHUATHUS BPEIHBIX NPHUBBIYEK (YIOTPEOICHHUS alIKOTOJIs,
HApPKOTUKOB, KypEHUs);

5) TpyA0BOIr0 BOCIMTAHUSA:

KOMMYHHKaTHBHOfI KOMIICTCHTHOCTU B y‘-Ie6HO-I/ICCJIeI[OBaTeJH)CKOI71 ACATCIIBbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX NEATCIbHOCTH;

YCTaHOBKI/I Ha AKTHUBHOC y‘-IaCTI/Ie B peI_HeHI/II/I HpaKTquCKHX 3a1a4 COHI/I&J’IBHOf/i
HAIPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

HWHTEpeca K MPAKTHYECKOMY H3YYCHHIO MPOQECCUi pa3aIudHOro poja, B TOM YHCIIEC Ha
OCHOBC HpI/IMeHCHI/I}I Hpe,Z[MeTHBIX 3HaHI/II>'I 10 XMMUH,

YBaXKCHUS K TPYY, JIOASIM TPyJla U pe3ybTataM TPYAOBOH NeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBUAYAIbHOW TpaeKTOpuu oOpa3oBaHUs,
Oymymieit mpodeccuu U peanu3aii COOCTBEHHBIX KH3HCHHBIX TUIAHOB C YYETOM JTUMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0rMYeCcKOro BOCIIUTAHMSI:



HKOJIOTHYECKH 11eJIECO00Pa3HOT0 OTHOLICHUSI K MPUPOJE KaK MCTOYHHKY CYIECTBOBAHHS
’KM3HHU Ha 3emie;

[IOHMMAaHHUS TJI00AJILHOTO XapaKTepa SKOJIOIMUECKUX MpoOJieM, BIMSHHUS 3KOHOMHUYECKHUX
MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBHOM CPEIBI;

OCO3HaHUSI HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTH)KEHUNH XUMUU JJISl PELIeHHUs] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIB30BAHUS;

AKTUBHOTO HENPUATHUSA IEHUCTBUN, NPHUHOCAIIMX BpE OKPYXKaKIIed MPUPOIHOU cpene,
YMEHHS TPOTHO3UPOBATH HEOIArONPUSATHBIE JKOJOTHUECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JNEUCTBUN U IIPENOTBpaLIaTh UX;

HaJIM4YUSl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTHYECKOM KYyJbTYpbl, OIBITA
NESTEIbHOCTH  DKOJOTMYECKOM  HAIPAaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBATbCS HMHU B
MO3HABATEJIbHOM, KOMMYHHKATUBHOM U COIMATIbHON MPAKTHUKE;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

MHpPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
OOIIECTBEHHOI MPaKTUKH;

MOHMMAHUS CHeNU(PUKA XUMUU KaK HAyKH, OCO3HaHUS €€ poinu B (OPMUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IEIOCTHOTO TPEACTaBICHUS 00 OKpYXKaroleM
MHUpE KaK O €IMHCTBE IPUPOJbl U YEJIOBEKAa, B MO3HAHUHU INPUPOIHBIX 3aKOHOMEPHOCTEH U
pereHn: mpoodaeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JJIi COBPEMEHHON NUBWIM3AIUU: B €€
T'YMaHUCTHUECKON HAINpPaBJIEHHOCTH U BaXKHOM pOJIM B CO3JJaHUM HOBOM 0a3bl MaTepHallbHOM
KyJbTYpPbI, B PEUICHHH II00ATBHBIX TPOOJIEM YCTONYHUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPbEBOMH,
SHEPreTHUYECKOM, MHUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU  METUIMHBI,
o0ecreYeHn yCIIOBHM YCIIEIIHOTO TPYy/Aa U SKOJIOTUYECKH KOM(OPTHON JKU3HU KAXKAOTO WieHa
o01ecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: MOHMMAHHS CYIIHOCTH METOJOB II03HaHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJIb30BaTh MOJIyYaeMble 3HAHUS IS
aHaJln3a M OOBACHEHUS SIBICHUN OKPYKAIOLIEro MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHHII,
yMEHHUS JieJaTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (JaKTOB M UMEIOIIUXCS TaHHBIX
C LIEJIbIO TIOJIYYEHHSI JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITETTLHO HCIIOIBb30BaTh XUMUYECKUE 3HAHUS JUIsl pelIeHHs TpoodiemM
B pEaIbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K O3HAHMIO, UCCIIEI0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW 10 XUMHUU B COOTBETCTBHM C IKU3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3nuuyHbIX cdepax mnpodeccuoHanbHON
NEeSATENbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI
MeranpeaMeTHbI€ pe3yJIbTaThl OCBOCHMS MPOTrPaMMBbl IO XUMHHM Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBbIe JUISI (POPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEXKIUCIUIUTMHAPHBIC
(MexnpeaMeTHbIE) 00LIeHayYHbIe TOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crieuuKy METOJIOB O3HAHMSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMa, HAy4YHbIH (aKT, IPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, UCCIIeI0BaHNE, HAOMIOICHNE, U3MEPEHNE, IKCIIEPUMEHT U JIpYTHeE);



yHHUBEpCaldbHblEe  Yy4eOHble  JEHCTBUS (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynsTHBHBIE), oOecreunBaroniyie (HOpMUpOBaHHE (QYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00y4aroInXCsl;

CIOCOOHOCTh ~ OOYYAIOIIUXCS  MCIOJb30BaTh  OCBOCHHBIC  MEXKIUCIMILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble yueOHbIE ACWCTBHUA B II03HABATEIbHOH U
COLIMAJIbHOU MPAKTHKE.

MeranpeaMeTHBIC PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMU YUCOHBIMHU
MMO3HaBaTCIIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIIATUBHBIMU HGﬁCTBHHMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

1) 6a3oBble JIOrHYecKHe TeHCTBUSA:

CaMOCTOSITENTFHO (DOPMYJTHPOBATh W AaKTyaJH3UPOBaTh NPOOJIEMY, paccMaTpuUBaTh e&
BCECTOPOHHE;

OTIPE/ICTIATh TEJIH JICATSIIBHOCTH, 3aJaBas TMapaMeTpbl W KPUTCPUU WX JIOCTHIKCHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEIHHOCTHU C MOCTABICHHBIMH LIETSMU;

WCIIOJIB30BaTh TPH OCBOCHUM 3HAHMK TPHEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XapaKTCPHBIC TMMPU3HAKU HNOHATHUH WU YCTaHaBJIMBATL KX B3aUMOCBA3b, HUCIIOJIB30BaTh
COOTBETCTBYIOIIWE OHATHUS AJ11 OOBSICHEHUS OTACIBHBIX (DaKTOB U SIBICHUIA;

BBI6HpaTB OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCHICCTB U XUMHUYCCKUX peaKHI/II\/JI;

YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU SAABJICHUSAMU,

CTPOUTH JIOTUYECKHE paCCyXACHHS (MHAYKTHBHBIC, JCIyKTUBHBIC, IO aHAJIOTHH),
BBISABJIAATH 3aKOHOMEPHOCTU W IMPOTHBOPEYHA B paCCMAaTpUBACMBIX SABJICHUAX, (bOpMy.]'II/IpOBaTI)
BBIBOJIbI U 3aKTFOUCHUS;

MPUMEHSATH B TPOIIECCE MO3HAHMS HMCIOJIb3yEeMble B XMMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIETIH, IPE0O0Pa30BhIBATH MOICTHHBIE MPEICTABICHUS — XUMUYECKHI 3HAK (CHMBOJ) JIEMEHTA,
XuMHuueckas ¢GopMylia, YpaBHEHHE XHUMHUYECKOW pEaKIuu — TpPHU PEHICHHH Yy4eOHBIX
IMO3HABATCJIbHBIX W IMPAKTHYCCKUX 3a4ad, MPUMCHATHL HA3BAHHBIC MOJCJBbHBLIC IMPEACTABIICHHA
AJI BBISIBJICHUS XaPAKTCPHBIX MMPU3HAKOB U3YYAC€MbIX BEIICCTB U XUMHWYCCKUX peaKHHﬁ.

2) 0a3oBble HccJIe0BaTeIbCKUE IeCTBUSA:

BJIaZICTh OCHOBAMHU METOJI0OB HAYUYHOT'O IMMO3HAHUS BCIIECCTB U XUMHWYCCKUX peaKHHﬁ;

dbopMynupoBaTh LEAM M 3aJa4d HCCIENOBAaHUS, HCIONb30BaTh IOCTABICHHBIE W
CaMOCTOSATEIILHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAaYeCTBE MHCTPYMEHTA MO3HAHMUS U OCHOBBI
JJIA (I)OpMI/IpOBaHI/I}I TUIIOTE3bI IO MPOBEPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)K,Z[eHI/II\/II;

BIIQJICTh HABBIKAMH CAMOCTOSTEIHHOTO TUIAHUPOBAHUSA W TPOBEACHHUS YUYECHHUYECKHX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJOM IPOIECCa, CaMOCTOSTEIILHO
MPOTHO3UPOBATh €ro pe3yibTar, (HopMymupoBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB UCCIEAOBAHUS, COCTABIISITh OOOCHOBAaHHBIM OTYET O MPOAETIaHHOMN
pabore;

npuoOpeTaTh OMNBIT YYEHHUYECKOH HCCIeOBAaTeNbCKOH M TPOEKTHOW JAeSTeIbHOCTH,
MPOSIBJIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJOB peIICHUS
MPAKTUYCCKUX 3aaa4, MIPUMCHCHUIO PA3JIMYHBIX MCTONOB IMO3HAHUA.

3) paGora ¢ nnopmanueii:

OPHEHTHUPOBATHCS B PA3NIMYHBIX HMCTOYHUKAX HWHPOpManuu (HAYIHO-TIOMYJIIpHAsS
JTUTEepaTypa XUMHYECKOTO COJCpIKaHHS, CIPAaBOYHbIC TocoOms, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUIOB H (HOPM TPEACTABICHUS, KPUTHUECKH
OIICHMBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;



(dbopMyIHMpOBaTh 3ampoChl W TPHUMEHATH Pa3IHYHBIE METOAbI TpPU TOHCKE U OTOOpe
nH(pOpMAIINH, HEOOXOMMOH JIJIsl BBITIOTHCHUS YISOHBIX 3a/1a4 ONPEICIEHHOTO THTIA;

MPHOOPETaTh OMBIT WCIMOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMalIbHYIO (hOpMYy IpeacTaBieHUs MHQOpMaMU (CXEMBbI,
rpaduKu, TuarpamMmbl, TaOIHIIBI, PUCYHKH U IPYTHE);

UCIIONb30BAaTh HAYYHBIA S3BIK B KAdyeCTBE CpEACTBA IMpH paboTe ¢ XUMHUYECKOU
uHpOpMaIlMel: TPUMEHSATh MEXIpeAMeTHbIe ((PU3NYECKUEe HW MaTeMaTHYeCKue) 3HaKu U
CUMBOJIBI, (OpMyIbl, aOOpeBHATYPHI, HOMEHKIIATYPY; HCIOIH30BaTh 3HAKOBO-CHMBOJIUYECKHE
CpelCTBa HATJISAHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIEe 1eiCTBHUS:

3a/1aBaTh BOTIPOCHI MO CYIIECTBY 0OCYKIa€MOI TEMBI B XOJI€ TMAJIOTa /WU JUCKYCCHUH,
BBICKa3bIBaTh UIeH, (POPMYJIMPOBATH CBOM MPEIOKESHUS OTHOCUTEIILHO BBITOJTHCHUS
MpEJI0KEHHOM 3a/1a4u;

BBICTYNATh C TNpPE3EHTAlMeld PE3yJIbTaTOB IMO3HABATEILHON NESATEIbHOCTH, IMOTYYEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEpCTHHUKAMU TIPH BBIMOJHEHHH XUMHUYECKOTO
SKCIIEPUMEHTA, MPAKTUUYECKOH paboOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peain3anud y4eOHOTO MPOeKTa, W (POPMYIHPOBATH BBIBOJBI MO pPe3yjbTaTaM MPOBEIEHHBIX
UCCIIEIOBAHMM MyTEM COTTIACOBAHMS MO3UILIUHI B X0€ 00CYKIEeHUS U OOMEHAa MHEHUSMHU.
PeryasiTuBHble yHUBepcaAJIbHbIE YUeOHbIe 1eliCTBUSA:

CaMOCTOSTENIbHO TUIAHUPOBATh U OCYIIECTBISTH CBOIO MMO3HABATEIBHYIO JI€ATEIBLHOCTD,
ompenenss €€ 1eau W 3aJadd, KOHTPOJIUPOBATh U MO0 MEPEe HEOOXOIUMOCTH KOPPEKTHPOBATH
MpeAJiaraeMblii aITOPUTM JCHCTBUN TIPH BBIMOJHEHUN YUEOHBIX M MCCIIENOBATEILCKHUX 3ajad,
BbIOMpaTh Hambosee 3((HEeKTUBHBIN CIIOCO0 UX pelIeHusl C yYETOM MOTyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX M XMMHUYECKHX PEAKIMSIX; OCYIIECTBISATH CAMOKOHTPOJIb AESTEIbHOCTH Ha OCHOBE
caMoaHaJIn3a U CaMOOILICHKH.

HNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHBIC pe3yabTaTBl OCBOCHHS MPOTPAMMBI 10 XMMHH Ha MPO(UILHOM ypOBHE Ha
YpOBHE CpenHero oomiero oOpa3oBaHMs BKIIOYAIOT CHENU(UUECKHe s y4eOHOro mpeaMera
«XuMus» HaydYHbIC 3HAHUWS, YMEHHUSI W CIIOCOOBI JIEWCTBHM IO OCBOCHHUIO, MHTEPIIPETAIIUU U
npeoOpa30BaHUIO 3HAHWM, BUABI JEATEIHHOCTH MO MOTYYEHHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO
3HAaHUW B PA3NUYHBIX YYEOHBIX CUTyallUsX, a TaKXKE B peajbHBIX KUIHEHHBIX CHUTYalUsX,
CBSI3aHHBIX C XMMHUeH. B mporpamme mo XUMHUHM HpeaMETHBIE Pe3yJbTaThl MPEACTABICHBI 110
rojam H3y4eHusl.

10 KJIACC

[IpeameTHbIC pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD) OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TPEJCTABICHHUNA: O MECT€ W 3HAUYCHUU OPraHUYeCKOd XWMHUU B
CHUCTEME €CTECTBCHHBIX HayK U €€ oM B 00ECIIEUeHNH YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA B
pereHnuu mpobeM 3KOJIOTHYECKOM, IHEPTreTUYECKON U THIIEBOM O€30MacHOCTH, B Pa3BUTHU
MEIUIIMHBI, CO3JaHUHM HOBBIX MaTEpPHUajOB, HOBBIX HCTOYHUKOB DHEPIUU, B OOECIICUCHHUU
paIoOHAIBHOIO HMPUPOIONONB30BaHMs, B (DOPMUPOBAHUNA MHUPOBO33PEHUS U OOLIEH KyIbTYypbl
YelloBeKa, a TakKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U
MIPUPOJHOM Cpele;

BJIAJICHUE CHCTEMOM XHWMHYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJArarolIne
MOHITHS — XUMHUYECKHH 3JIEMEHT, aToM, SIPO W DJIEKTPOHHAas 00oio4yka atoma, s-, p-, d-
aTOMHBIC OpOWTAIHM, OCHOBHOE W BO30YXXKIEHHOE COCTOSHHUS aTOMa, THOPUIU3AIMS aTOMHBIX



opOuTanei, MOH, MOJIEKYyJla, BaJEHTHOCTb, AJIEKTPOOTPULATENLHOCTh, CTENEHb OKUCIICHUS,
XUMHYECKas CBsI3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA OOBEM, YIJIEPOJIHBIM CKEJET,
(byHKIMOHANBHAS TPYINA, paguKal, CTPYKTypHbIe (opMyJbl (pa3BEPHYTHIE, COKpallEHHEIE,
CKEJIETHbIE), M30MEpHsl CTPYKTypHas M MPOCTPAHCTBEHHas (TeoMeTpuyeckasi, ONTHYecKas),
M30MEPbI, TOMOJIOTUYECKUHN psJl, TOMOJIOTH, YTJIEBOIOPOJAbI, KHUCIOPOJ- U a30TCOJEpKallue
OpraHUYeCKUEe COECIUHEHHS, MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COETMHEHMSI; TEOpUH, 3aKOHBI (mepuonndeckuii 3akoH J[. M. MeHneneeBa, Teopus CTpOCHUS
opranuueckux BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHMS MacChl BEIIECTB, 3aKOH
COXPAaHEHUs W TPEBpAIICHUS OHHEPruM IpPU XUMHUYECKUX pEaKLUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIUE B OCHOBE MOHHUMAHHUSA
IPUUYUHHOCTH U CHCTEMHOCTH XHMHMUECKHUX SBJICHMH; IIPEJICTaBICHUS O MEXaHU3Max
XUMUYECKUX PpPEAKUUH, TEPMOAMHAMUYECKMX U KHHETUYECKMX 3aKOHOMEpPHOCTSAX HX
MIPOTEKaHus, O B3aMMHOM BJIMSIHMM aTOMOB M TPYII aTOMOB B MOJIEKyJNax (MHAYKTUBHBIM U
Me3oMepHbIil 3@ dexTrl, opueHTanTsl | u Il pona); dbakronmornueckue cBeieHHs] O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 0€30MaCHOM UCTOJIb30BaHMH BaXKHEUIINX OPraHMYECKUX BEIIECTB B OBITY
U TPaKTHYECKOW JEATENbHOCTH YEeJIOBEKa, OOLMX HAyYHBIX MPUHIMNAX XHMHUYECKOTO
MIPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOJA, epepaboTKU HePTH);

c(OPMHPOBAHHOCTh YMEHUI: BBISBIISITH XapaKTEPHBIE IPU3HAKY MMOHATHH, YCTAaHABIINBATD
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS IIPU OMMCAHNUU COCTaBa, CTPOCHUS U
CBOIWCTB OPraHMYECKUX COCTMHEHUI;

c(OpMUPOBAHHOCTh YMEHHI:

HCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JJI1 COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHNYEeCKHX BEIIECTB;

COCTaBJIATh YpPaBHEHMs XHMUYECKMX pEakUUMil M  pacKpblBaTb HUX  CYIIHOCTb:
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IMOCPEACTBOM  COCTaBIEHHUS  3JIEKTPOHHOTO
OajmaHca ATHX peakUWil, peakiuii HOHHOTO OOMEHa ITyTéM COCTaBJICHUS HUX IMOJIHBIX W
COKpalIEHHBIX HOHHBIX YpaBHEHMUI;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHWYeCKHX BEIIECTB JUI1 WUIKOCTPAlMU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHMUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTaHABINBATh MPUHAIIEIKHOCTh U3YUEHHBIX OpPraHUUYeCKUX
BEIIECTB O X COCTaBY M CTPOCHUIO K OIpeNeIEHHOMY KJlaccy/Tpymie COeTUHEHHH, 1aBaTh UM
Ha3BaHuA 1o cucremarnyeckoil HomeHknarype (IUPAC) u npuBoauTh TpUBHAIbHbBIE HA3BAaHUS
Ul OTHEJIbHBIX IPEACTAaBUTEIEH OPraHM4eCKUMX BEUIECTB (STWIEH, aleTUJIEH, TOJyodl,
[JIMLUEPUH, STWICHIVIUKOIb, (GeHoN, (GopMaibAeruj, aueTanbIerusl, aueToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAs, MaJbMUTHHOBAas KHUCJIOTHI, IJIHLUH,
aJlaHWH, MaJlbT03a, PPyKTO3a, AHUINH, TUBUHIII, U30IPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

c(OPMUPOBAHHOCTh YMEHHS OIpPEAESATh BHJl XUMHYECKOM CBSI3U B OPraHMYECKUX
COeIUHEHMSIX (KOBAJICHTHAs! U HOHHAS CBS3b, G- U M-CBS3b, BOJOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH IOJIOKEHHUS TEOPHUH CTPOCHHSI OPTaHMYECKUX
BemiectB A. M. BytiepoBa st 0ObsICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOCHUS;

c(OPMHPOBAHHOCT, YMEHHH XapaKTepU30BaTh COCTaB, CTpPOeHHE, (U3HUYECKHe W
XUMHMUYECKHE CBOICTBA TUIIMYHBIX NIPEACTABUTENEH Pa3IMUHbIX KJIACCOB OPraHMYECKHUX BEIIECTB:
AJIKAHOB, IMKJIOAJIKAHOB, AJIKEHOB, AJKaJUEHOB, AJIKWHOB, apOMATHYECKHX YIJIEBOJIOPOJOB,
CIHUPTOB, aJIbJECTUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIIOXHBIX 3(HPOB, KHUPOB,
HUTPOCOCTUHEHUH U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YTIIIeBOAOB (MOHO-, TU- U MOJIMCAXapUI0B),



WITIOCTPUPOBATh TE€HETUYECKYI0 CBA3b MEXAY HHUMHM YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKINi ¢ UCIIOIb30BAaHHEM CTPYKTYPHBIX (OPMYT;

c(OPMHPOBAHHOCTh YMEHHS TOATBEPXKIATh Ha KOHKPETHBIX NpUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOM CIOCOOHOCTM OPraHMYEeCKMX COEAMHEHMH OT KPAaTHOCTH M THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI3M), B3AMMHOTO BIIMSIHHSI aTOMOB U TPYIII aTOMOB B MOJICKYJIax;

C(OPMHPOBAHHOCTh YMEHMS XapaKTepU30BaTb HCTOUYHUKU YIJIEBOJOPOJIHOTO CHIPbS
(He(Th, MPUPOJIHBIA Ta3, yroib), CHOCOOBI €ro MnepepaboTKU W MPAaKTUYECKOE NPUMEHEHUE
MIPOIYKTOB MepepadOTKH;

c(OPMHPOBAHHOCTh BJAJICHUS CHCTEMOM 3HAHMM O ECTECTBEHHO-HAYYHBIX METO/Aax
MO3HAHUS — HAONIONEHUH, W3MEPEHUH, MOJCIUPOBAHUH, »JKCIEpUMEHTE (pealbHOM |
MBICJICHHOM) ¥l YMEHHUSI IPUMEHSTH 9TH 3HAHUS;

C()OPMHPOBAHHOCT ~ yYMEHHUS NPUMEHATh OCHOBHBIE  ONEpalMd  MBICIUTEIbHON
NESTeNbHOCTH — aHAJM3 W CHHTE3, CpaBHEHHUE, O00OOIICHWE, CHCTEeMAaTH3aIMio0, BEISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBsI3€i — 1151 U3y4YEHUS] CBOMCTB BEILLIECTB U XUMHUUECKUX PEAKIIUM;

Cc(OPMHPOBAHHOCTh YMEHHI: BBIABIISITH B3aUMOCBSI3b XUMHUUECKUX 3HAHUH C MOHATUSAMU U
NPEJCTAaBICHUSAMU JIPYTMX €CTECTBEHHO-HAYYHbIX IIPEAMETOB it 0Oojiee OCO3HAHHOTO
MOHUMAaHMA CYIIHOCTH MaTepHaJIbHOIO €IMHCTBA MHUPA, UCIOJIb30BATH CHCTEMHBIC 3HAHUS II0
OpPTaHUYECKOW XMMHUU JJIs1 OOBSCHEHUST U MPOTHO3UPOBAHUS SIBIICHHH, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO IPUPOAY;

C(OPMHUPOBAHHOCTh YMEHHUI: NPOBOAUTH pacu€Tbl IO XUMHUYECKUM (opMmyiIaM H
YpaBHEHHSIM XUMHUECKUX PEAKIMi C HMCIOIb30BaHUEM (PH3MUYECKMX BEIHYWH (Macca, 00bEM
ra3oB, KOJHMYECTBO BEIIECTBA), XapaKTEPH3YIOUIUX BEIIECTBA C KOJIWYECTBEHHOM CTOPOHBI:
pacu€Thl MO0 HAXOXKAECHUI0 XUMHMUYECKONW (OPMyJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XMUMUYECKUX 3JIEMEHTOB, IPOIYyKTaM CrOpaHus, IIIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(OPMHPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, AaHATU3UPOBATh U OIICHWBAThH C MO3UIHHA
HKOJIOTHYECKOW O€30MacHOCTH MOCIEACTBUS OBITOBOM W TPOHM3BOJICTBEHHOW JEATEIHHOCTH
YEJIOBEKa, CBSI3aHHOW C TMepepabOTKON BEIIECTB, HWCIOJIb30BaTh TMOJYYCHHBIC 3HAHHS IS
HPUHATHS TPAMOTHBIX PEIIEHUH MPOo0JIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHEH;

C(OPMHPOBAHHOCTh YMEHHI: CaMOCTOSITEIBHO TUIAHMPOBATH W TPOBOIWTH XHUMHUYCCKHN
HKCIEPUMEHT (TIOJIy4eHUE U N3yUeHHE CBOICTB OPraHNYEeCKUX BEILECTB, KAUECTBEHHbIE PEAKLIUU
YIJIE€BOJAOPOAOB PA3IUUYHBIX KJIACCOB U  KHUCIOPOJCOJACPXKAIUX OPraHUYECKHUX BEIIECTB,
pelieHre HKCIEPUMEHTANBHBIX 3a/ad [0 PAclO3HABAHMIO OPraHUYECKUX BEILIECTB) C
coOmoaeHreM mpaBuil  OezomacHoro oOpaiieHuss C  BellecTBaMH U J1aOOpaTOPHBIM
obopynoBanueM, (OpPMYJIHPOBATH IEJb HCCIEIOBAHUS, MPEJCTABIATh B Pa3IUUHONW (opme
pe3yIbTaThl SKCIIEPUMEHTA, AHATM3UPOBATH U OIICHUBATh UX IOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI:

co0IoaTh MpaBHiia 3KOJOTHYECKH L1e1eco00pa3HOro IMOBEACHUS B OBITY U TPYJIOBOM
NESITeNbHOCTH B LENSAX COXPAaHEHHMsS CBOETO 3/10pOBbs, OKpY’Kalolled NPUPOIHOW cpenbl U
JOCTHKEHHSI €€ YCTOWYMBOIO pa3BUTHS;

OCO3HaBaTh OINMACHOCTh TOKCHYECKOIO JIEHCTBHSA Ha JKMBBIE OPTaHU3MBI OINpPENETEHHBIX
OpraHMYEeCKUX BEIIECTB, MOHUMas cMbIca nokaszarens [11K;

aHATM3UPOBATh  LEJIeCOOOpa3HOCTh  NPUMEHEHHS  OPraHMYeCKHX  BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HHS COOTHOIICHUS PUCK-TIONH3a;

C(OPMHUPOBAHHOCTh YMEHMH: OCYLIECTBIISATH IIEJICHANPABICHHBI MOUCK XHMHYECKOU
nH(pOpMallMK B Pa3lIMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAy4Has JIMTEparypa, CpeicTBa
MaccoBoil uH(opmanuu, VHTepHET M Jpyrue), KPUTUYECKU aHaJIM3UPOBATh XHMHUYECKYIO



uHpOpMalnIo, iepepadaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C MOCTABICHHOM y4ueOHOM
3a7a4ei.
11 KJIACC

IIpenmetHble pe3yinbTaThl OCBOeHMsI Kypca «OOmas W HEOpraHmdeckas XUMHA»
OTpaXaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUN: O MaTePHAIbLHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HABAEMOCTH SIBICHUM NPUPOABI, O MECTE M 3HAYEHWU XMMHM B CHCTEME ECTECTBEHHBIX
HayK U e€ poiu B 00€CIeYeHUH YCTOHYMBOTO PA3BUTHS, B PEIICHUH MPOOJIEM 3KOJIOTUYECKOH,
HHEPreTUUeCKOM M THIIEBOW O€30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX
MaTepuaioB,  HOBBIX  WCTOYHUKOB  JHEPrMM, B  O0ECNEUEHUH  PalUOHAIBHOTO
MIPUPOIOTIOIB30BaHUS, B POPMHUPOBAHUN MUPOBO33PEHHUS U OOIIEH KyIbTyphl YEIIOBEKa, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 370POBBIO U PUPOIHON CpPEIE;

BJIAJICHHE CHCTEMOM XHWMHWYECKMX 3HAHWH, KOTOpas BKJIOYAET: OCHOBOIIOJAraroinue
MOHATHUS. — XUMUYECKUI 3JIEMEHT, aToOM, PO aToMa, U30TOIbI, IEKTPOHHAsE 000JI0UKa aToMa,
s-, p-, d-aToMHble OpOMTaIM, OCHOBHOE M BO30YXAEHHOE COCTOSHHUS aTroma, TMOpuau3anus
aTOMHBIX OpOuTaneil, HMOH, MOJIEKyJa, BaJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHUCIIEHUS, XMMHYECKas CBs3b (KOBAJICHTHAs, HOHHAs, METAJUIMYECKas, BOJIOPOJHAs),
KpUCTAJUIMYECKasi PEIIETKA, XUMHUYECKas pPeakLUs, PacTBOp, DJICKTPOJIMTHI, HEIJIEKTPOJIMTHI,
JJNIEKTPOJIUTUYECKAs  JUCCOLMALMS, CTENEHb JUCCOLMALMM, BOJOPOJHBIA  IOKa3aTelb,
OKHCJIMTENb, BOCCTAHOBUTENb, TEINIOBOM 3()(HEKT XUMUUECKON peakluu, CKOPOCTh XUMUYECKOM
peakiuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (T€OpUs DIIEKTPOIUTHUECKOMN
auccouuanuu, nepuoguueckuid 3akoH .M. MenneneeBa, 3aKOH COXpaHEHMsI MaccChl BEILECTB,
3aKOH COXPAHEHUS W NPEBPAILEHUS DHEPIHMH IPH XMMHYECKHUX PEaKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOINX MAacc), 3aKOHOMEPHOCTH, CUMBOJINYECKUH A3bIK XUMHH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JICKAIIME B OCHOBE INOHMMAaHUS MPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SIBJICHUW; COBPEMEHHBIC IIPEACTABICHHMS O CTPOCHUM BEIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM ¥ HAJMOJIEKYJIIDHOM YPOBHSX; MPEIACTaBICHUS O MeEXaHU3Max
XMMHYECKHX pEeakUud, TEePMOAUHAMMYECKHX M KHHETHYECKMX 3aKOHOMEPHOCTAX HX
MIPOTEKaHUs, O XHMHYECKOM DPAaBHOBECHH, pacTBOpaXx W  JHUCIEPCHBIX  CUCTEMAX;
(akToJIOrMYECKHE CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJyUYEHUH U O€30M1aCHOM HCIOJIb30BaHUU
BAOXHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY M INPAKTHUYECKOW MAEATENbHOCTH YEJIOBEKa,
O0IIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO IMPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI: BBISABIATH XapaKTePHbIC MPU3HAKU MMOHATUH, YCTaHABIUBATh
UX B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHUS IPU ONMCAHWHA HEOPraHUYECKUX
BEILIECTB U UX IPEBPALLECHUN;

C(OPMHUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY Ul COCTABJICHMS
dbopMyll BEIIECTB W YypaBHEHUH XUMHUYECKHX pEaKIHi, CUCTEMATHUYECKyl0 HOMEHKIATYypy
(IUPAC) u TpuBHanbHbIE Ha3BaHUSI OTAETHHBIX BEIIECTB;

C(OPMHPOBAHHOCTh YMEHUS OIPEJEIIATh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX
JJIEMEHTOB B COEIUHEHMSIX, BHJ XMMUYECKOW CBS3M (KOBAJEHTHAas, MOHHAsA, METaJUIMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITTMUECKOM PeIIETKH KOHKPETHOTO BELIECTBA;

C(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCHMOCTH CBOWCTB BEUIECTB OT BHIA
XUMHUYECKON CBSI3M M THUNA KPUCTAIJIMYECKON PEIETKH, OOMEHHBIH U JOHOPHO-aKLIENTOPHBIH
MeXaHU3Mbl 00pPa30BaHUs KOBAJEHTHON CBA3HU;

c(OpPMUPOBAHHOCTh YMEHUMH: KiIacCU(PUIMPOBATh: HEOPraHUYECKUE BEIIEeCTBA IO HX
COCTaBY, XMMUYECKHE PEAKIMU IO Pa3IMYHBIM IPHU3HAKaM (YHUCIy M COCTaBYy pearupyrolux



BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, HW3MEHEHHMIO CTENeHEH OKHCICHUS JJIEMEHTOB,
00paTUMOCTH, yYacCTHIO KaTalu3aTropa M JPYTHe); CAMOCTOSITEIHHO BBIOMPATh OCHOBAaHUS U
KPUTEPUU IS KIIACCU(PUKAIIUN U3yYIaeMbIX BEIICCTB H XUMHUYCCKHUX PEaKIIHIA;

chOpMUPOBAHHOCTh YMEHHUS PpacKpbhIBaThb CMBICH Mepuoauueckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHpPOBATh €ro  CUCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO0 (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKUX JJIEMEHTOB IIEpBOro—4erBéproro mnepuonoB Ilepmomuueckoin cucremsr JI.H.
MeneneeBa, UCHONb3Ys MOHATUS «IHEPTreTUUECKUE YPOBHMY», «IHEPIETUUECKHE MOyPOBHUY,
«s-, p-, d-aToMHBIE OpOHWTAIM», «OCHOBHOE M BO30YKAEHHOE DSHEPTeTUYECKHE COCTOSHHS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB XHMMHUYECKHUX DJIEMEHTOB U HUX
coeMHEHU 1o nepuoaam u rpynmam Ilepuoguyeckoii cuctemsl J[. 1. MenneneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX 3JIEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh YMEHHUH: XapaKTepH30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHUE
CBOMCTBA BEIIECTB Pa3INMYHbIX KJIACCOB, MOATBEPKJATh CYLIECTBOBAHWE TI'€HETUYECKOW CBS3U
MEXy HEOPTaHMUECKUMU BEILECTBAMHU C TIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaxkuuii;

c(OPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CYITHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKImii MOCPECTBOM COCTABIICHHSI DJIEKTPOHHOTO OajlaHca 3TUX PEaKIHii; peakii HOHHOTO
oOMeHa MMyTEM COCTaBJIEHHS WX IOJHBIX WU COKPAIIEHHBIX HOHHBIX YpaBHEHMI; peakiuii
THJIPOJIN3a; PEaKIMi KOMIUIEKCOOOpa3oBaHusl (Ha MpHMepe TUIAPOKCOKOMIUIEKCOB IMHKA U
AITFOMUHUSA );

chOpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHUYECKUX
peakuuii ¢ yd4€ToM HX SHEPreTMYECKHX XapaKTePUCTUK, XapaKTep H3MEHEHHS CKOPOCTU
XUMHUYECKON peakiy B 3aBUCHMOCTH OT PA3NUYHBIX (PAKTOPOB, & TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHS IO/ BIMSIHUEM BHETHUX Bo3zaeicTBui (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMUYECKUE PEaKIUH, JIeKAIIIUE B OCHOBE
MPOMBIIIJIEHHOTO TIOJAYYEHHUs] CEepHOM KHUCJIOTHI, aMMHaka, OOILIMe Hay4dHble MPUHIIMIIBI
XUMHUYECKUX TPOM3BOJCTB; 1€JIECO00pPa3HOCTh NPUMEHEHHUS] HEOPraHMYEeCKHX BEILIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOIIEHHS PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTD BJIAJICHUSI CUCTEMON 3HAHUN O METOJIaX HAYYHOTO IMO3HAHUS SABICHUN
npupoabl — HAOMIOACHWE, UW3MEpPeHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peajbHBId U
MBICIICHHBIN), UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHATh ITH 3HAHUS TPHU
AKCIIEPUMEHTAIbHOM HCCIIEOBAHUN BEIIECTB M Uil OOBSCHEHHS XUMHUYECKHUX SIBJICHUH,
HMEIOLINX MECTO B MIPUPOJIE, IPAKTUUECKOH 1EATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOMN KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBIISITh B3aUMOCBSI3b XUMUUYECKUX 3HAHUN C TIOHATUSAMU U
MPEJICTAaBICHUSAMU JPYIMX €CTECTBEHHO-HAYYHBIX IpeIMETOB il 0oyiee  OCO3HAHHOTO
MMOHUMAaHUsI MaTepUAIbHOTO €IMHCTBA MUDA;

c(hOpMUPOBAHHOCTh YMEHUS MTPOBOAUTH PACUETHI: C UCIIOJIB30BAHUEM MOHATHI «MaccoBast
JIOJISl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIICHTPAIIHS»; MACChl BEUIECTBA WU 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCEe WM O0BEMY OJHOTO M3 YUACTBYIOIIMX B PEAKIIHH
BEIIIECTB; TEIUIOBOTO 3(peKra peakiuu; 3HaAYeHUsI BOAOPOIHOTO MOKA3aTessl paCTBOPOB KHUCIOT
U IIeJoYed ¢ M3BECTHOM CTEMEHBIO JAMCCOLMAINM;, Macchl (00BbEMa, KOIMYECTBA BEIIECTBA)
MPOJIyKTa PEaKLMH, €CJIU OJHO M3 MCXOJHBIX BELIECTB JAaHO B BUJE PACTBOpA C ONPEAEIEHHOU
MaccoBOW J10Jiell pacTBOPEHHOTO BeUIECTBA WJIM JAaHO B M30BITKE (MMEET MpPUMECH); HOIU
BBIXO/Ia MMPOYKTa peakiunu; 00bEMHBIX OTHOILIIEHU ra30B;



c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIFHO TUIAHUPOBATh U MPOBOAUTH XUMHUYECKHIA
AKCIIEPUMEHT (TPOBEIEHNE PEAKIIUii HIOHHOTO 0OMEHa, MOJATBEP)KICHNE KaueCTBEHHOT'O COCTaBa
HEOPraHWYECKUX BELIECTB, OMPEACIICHUE CPEIbl PACTBOPOB BEUIECTB C MOMOIIBIO WHIUKATOPOB,
U3y4YE€HHUE BIUSHUS Pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOM peakluu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMaM «Metamney U «HemeTamis») ¢ coboieHneM MpaBuil
Oe3omacHoro oOpalleHusi ¢ BeIIecTBaMU M J1a0OpaTOPHBIM O0OpyHOBaHUEM, (HOPMYIUPOBATH
Lelb HWCCIENOBaHUS, TMPEACTaBIATh B pa3nuyHOW (opme pe3ynbTaThl HIKCIEPUMEHTA,
AHaJM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COONIOATh MpaBHiia MOJIB30BAHUS XUMHUECKON TOCYA0H U
nmabopaTopHEIM 000pyAOBaHUEM, OOpAIICHUs ¢ BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIUSIMU
[0 BBIMOJTHCHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB, JKOJOTUYCCKH IeIeco00pa3HOro
MOBECHUS B OBITY M TPYIOBOM [EATENBHOCTH B IENIAX COXPAaHEHUS CBOETO 370POBbS,
OKpY>Karollel NPUPOIHOW Cpelbl M JOCTHKEHUS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABAThH
OMACHOCTh TOKCHUYECKOTO JEHCTBUSA Ha >KMBBIE OpPraHU3Mbl ONPENEIEHHBIX HEOPraHMYECKUX
BEILIECTB, MOHUMas cMbIca nokazatens [IK;

c(hOpPMUPOBAHHOCTh YMEHHIA: OCYIIECTBISATH IICJICHATIPABICHHBIA TOUCK XHUMHUYECKON
uH(pOpMAIlMK B PA3IMYHBIX HCTOYHUKAX (HayyHas M y4eOHO-HAy4Has JUTEpaTrypa, CpeicTBa
MaccoBoil uH(popMmaruu, VHTEpHET W Jpyrue), KPUTHUSCKH aHATM3HPOBATH XHUMHUYECKYIO
uH(pOpMaIIHIo, epepadaTriBaTh €€ W MUCIOJIB30BaTh B COOTBETCTBHU C IMOCTABJICHHOW yueOHOMH
3a7a4ei.



COJAEP)KAHUME YYEBHOI'O IIPEJIMETA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMMH.

[Ipeamer W 3HAYeHHWE OPraHWUYECKOM XWMHH, TMPEACTAaBICHHE O MHOT000pa3uu
OpPraHUYECKUX COEIUHEHUM.

DJNEeKTPOHHOE CTPOEHHE aTOMa YIJIepoJa: OCHOBHOE M BO30YXAEHHOE COCTOSHHUSL.
BanenTHble BO3MOKHOCTH aTOMa yriepoaa. XMMUYECKasl CBSI3b B OPraHMYECKUX COEAMHEHUSIX.
Tunel rubpuaAn3auu aTOMHBIX opOUTasielt yriepoja. MexaHn3Mbl 00pa3oBaHHs KOBaJCHTHOM
cBsi3u (OOMEHHBI M TOHOPHO-AaKUENTOPHBIH). THIIBI IepeKphIBaHUS aTOMHBIX OpOWTalel, o- 1
n-cBsi3u. OnuHapHas, JABOMHAs M TpoiHast cBA3b. CrocoObl pa3pbiBa CBsI3€d B MOJIEKYJax
opraHuveckux BemiecTB. [loHsTHE 0 CBOOOTHOM paauKaie, Hykjieohusie u JeKTpodure.

Teopust crpoeHuss opranmdyeckux coenuHeHuil A.M. bBytinepoBa U COBpEeMEHHBIE
IIPEJICTaBICHNS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS OPraHUYECKHUX COEIMHEHUM.
MornekymsipHble U CTpYKTypHbIe (opmyiibl. CTpyKTypHBIE (OPMYJbl pPa3IMYHbIX BHJIOB:
pa3BEpHyTas, COKpall€HHas, CcKeinerHas. Ms3omepusa. Bunabl wusomepuu: CTpyKTypHasd,
IPOCTPaHCTBEHHAsl. JEKTpOHHBbIE 3((EKThl B MOJIEKYJaX OpPraHHYECKUX COCTUHEHUI
(MHIIyKTUBHBIA 1 Me30MEPHBIH 3D eKTsI).

IIpencraBnenue o kiiaccupukauy opraHndeckux BemecTs. [loHsaTHe 0 PyHKIMOHAIBHON
rpynne. I'omonorus. I'omonornyeckue psaasl. CucreMaTndeckass HOMEHKIATYPa OPraHUYECKUX
coenuHennit (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX NPEACTaBUTENCH.

OcobeHHoct W Kilaccu(uUKanuss  OpraHMdeckux  peakuuil.  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMH B OPTaHUYECKON XUMHHU.

OKCIIEpUMEHTAIIBHBIE METOJbI U3YUEHUS BEIIECTB M UX MPEBPALLEHUI: 03HAKOMIIEHHUE C
oOpa3liaMu OpraHMYeCKHX BELIeCTB M MaTepHallaMH Ha UX OCHOBE, OIBITHI MO MPEBPALICHUIO
OpPTaHMYECKUX BENIECTB TMpPH HarpeBaHWUM (IUIaBlieHWe, OOyrIMBaHWE ¥ TOpEHHE),
KOHCTPYMPOBAaHUE MOJEJIEH MOJIEKYJI OPTaHUYECKUX BEILECTB.

YriaeBoaopoabl.

Ankanpl. ['oMoornueckuii ps ankaHoB, oOmIas GopMyia, HOMEHKIATypa U U30MEpPHS.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKAHOB, S -TMOPUIM3ALMs ATOMHBIX
opbuTaneit yriuepona, o-cBsi3b. Ou3nueckue cBOMCTBA alIKaHOB.

XHUMHYECKHE CBOMCTBA AJIKAHOB: PEAKLUU 3aMELICHUs], N30MEPU3aLUU, JETUIPUPOBAHMSI,
LUKIU3aluy, MNHpOJIN3a, KpekuHra, ropeHus. [lpeacraBieHne o MeXaHU3ME peakuuil
PagUKaIbHOTO 3aMEILECHMS.

Haxoxnenue B npupojie. CriocoObl NOTyYeHUs] U IPUMEHEHHE aJIKaHOB.

Huxnoankanel. O6mas Gopmyna, HOMEHKIAaTypa U u3omepusi. OCOOEHHOCTH CTPOCHUS H
XUMHUYECKUX CBOMCTB MaibIX (LMKIONPOMNaH, IHUKJIOO0yTaH) U OOBIYHBIX (LMKJIONEHTaH,
LIUKJIOT€KCaH) HUKJIoankaHoB. CrocoObl MOMYYeHUs U IPUMEHEHHUE LUKIOAIKAHOB.

Ankensl. 'omonorndeckuii psj ajakeHoB, oOmas GopMyiia, HOMEHKIATypa. DJIEKTPOHHOE
¥ [POCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AIKEHOB, SP’-TMOPUAM3AIUS aTOMHBIX OpOHTANIEH
yriepoja, - u n-cBs3u. CTpyKTypHasi U reoMeTpuyeckas (IHc-TpaHc-) uomepusi. Gusnueckue
CBOMCTBAa QJIKEHOB. XMMHUYECKHME CBOMCTBA: DPEAKUMUM IIPUCOCIMHEHHUs, 3AMEIICHHS B 0-
IIOJIOKEHUE TIPU JBOWHON CBs3M, NOJMMeEpU3aluu U okucieHus. [IpaBmiio MapkOBHHMKOBA.
KayecTBeHHbIE peakiuy Ha ABOIHYO CBs3b. CrIOCOOBI MOTYYEHUs] U IPUMEHEHHUE aJIKEHOB.

Anxaguenbl.  Knaccudukanums — ankaaueHoB — (CONMpshKEHHBIE,  HM30JIMPOBAHHBIC,
Kymyauposanuvie). OCOOEHHOCTH  HJIEKTPOHHOTO CTPOECHUS U XMMHUYECKMX CBOWCTB



CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonuMepusanus CONpsKEHHBIX TUEHOB.
CriocoObI osTydeHnst 1 IPUMEHEHUE alTKaHeHOB.

Ankunbsl. ['oMonornueckuil psiji amkuHOB, o0mIas GopMyia, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKUHOB, SP-TMOPHUIM3ALNsS aTOMHBIX
opOutaneit yraepojga. Pu3MUECKHE CBOWCTBA AIKWHOB. XHMHYECKHE CBOWMCTBA: PEAKIIMH
MPUCOEIUHEHHMS], TUMEPU3ALMN U TPUMEPHU3ALMU, OKUCIEHHUs. KUCIOTHBIE CBOMCTBA AJKUHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHbIE peakluyd Ha TPOHWHYIO CBs3b. CIOCOOBI
IIOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

ApomaThyeckme yrieBoopo/s! (apeHsl). 'oMonornueckuit psit apeHoB, odmas popmynia,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OEH3071a.
@du3nyecKre CBONCTBAa apeHOB. XMMHUYECKHE CBOMCTBA O€H30JIa U €ro I'OMOJIOTOB: PEAKIUH
3aMeleHus] B OEH30JIbHOM KOJIbIIE U YIJIEBOJOPOIHOM pajJuKalle, peaklUuu MNPUCOETUHEHUS,
OKHCIIeHHEe ToMoJioroB 6eH3ona. [IpeacraBnenne 00 OpHEHTHUPYIOIIEM JEHCTBUM 3aMeCcTUTENeH
B OCH30JFHOM KOJIbIIE Ha MpUMEpe aTKUIbHBIX PAIUKAIOB, KapOOKCUIBHOM, TUAPOKCUIHHOM,
aMUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. OcOOEHHOCTH XHWMHUYECKHX CBOWCTB CTHpOJA.
[Momumepuszanms  ctupona. CnocoObl  MOMyYyeHHs W NPUMEHEHHE  apOMaTHYeCKHUX
YTJIE€BOJIOPO/IOB.

[Mpuponnsrii ra3. [lomytHbie HedTsIHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenue. KameHHBIH
yrollb U TPOAYKTHl ero mnepepaboTku. CrocoObl mepepaboTku He(TH: MEeperoHka, KPEeKHHT
(TepMHUUECKH, KaTaTuTUYECKU), pudopMHuHT, muponu3. [IpomykTel mepepaboTku HedTH, WX
MIPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXAY pa3IMYHBIMU KJacCaMH YTJI€BOJOPOJIOB.

DNEeKTPOHHOE CTPOECHHE TaJOre€HIPOU3BOAHBIX YTIEBOAOPOAOB. Peaknuu 3amMenieHus
rajjoreHa Ha TMAPOKCOIpyIIy, HHUTPOIpYIly, LUAHOTpyIIly, amuHorpymmy. JlelictBue Ha
raJIOTEHIIPOM3BOJHBIE  BOJHOIO M CIMPTOBOrO  pacTBopa wmi€noun. B3aumoneictsue
JUTajoreHaJKaHOB C MarHueM M LUHKOM. [IoHSTHE O MeTauIoOpraHMYecKHUX COEAMHEHHUSIX.
Hcnonp30BaHne TrajoreHNpou3BOJAHBIX YIVIEBOJAOPOJOB B OBITY, TEXHMKE M IPU CHHTE3E
OpPraHUYECKHX BELIECTB.

OKCIIepUMEHTANIbHBIE METO/bl H3YYEHHs BEIIEeCTB W HX TpPEBpalleHUN: H3yUYeHHE
(bu3MYEeCKUX  CBOMCTB  YIVIEBOAOPOIOB  (pacTBOPUMOCTH),  KAUECTBEHHBIX  PEaKIIHii
YTIIEBOJIOPOAOB PA3IMYHBIX KJaccoB (oOeciBeunBaHWE OPOMHOM WIIM HMOAHOW BOJBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aMMOJCHCTBHE AalEeTW/IEHa C aMMHAuHbIM pPACTBOPOM OKCHJIA
cepebpa(l)), xkauecTBeHHOE OOHapyKEeHUE YIJIEpOo/Ja M BOJOPOJa B OPraHUYECKHUX BEIECTBAX,
MOJIyY€HUE STWIEHA U H3Y4YEHHE €ro CBOMCTB, O3HaKOMJEHHE C KoyuekuusmMu «HepTts» u
«Yromb», ¢ oOpaslamM IUTaCTMAacC, KaydyKOB M PE3HHBI, MOJCIUPOBAHHE MOJEKYI
YIJIEBOJOPOJOB M rajJOr€HIIPOU3BOAHBIX YTIEBOAOPOAOB.

Kucaopoacoaep:xamue oprannyeckue coeinHeHHs.

[IpenensHble omHOaTOMHBIE CcHUpPTHL. CTpoeHHEe MOJEeKyl (Ha MpUMepe MeTaHola u
sTa”ona). ['omonmoruyeckuii ps, odmiast popmyia, H30Mepusi, HOMEHKIIATypa U Kiaccuuxarus.
@dusnuecKkre CBOMCTBA MNpEAEIbHBIX OAHOATOMHBIX CIHUPTOB. BoIOpoaHbBIE CBSA3M MEXITY
MOJIEKYJIaMH  CIIUPTOB. XHUMHYECKHE CBOMCTBA: pEaKUMM 3aMELIEHMs, Jerujparalu,
OKHCIIEHUS, B3aUMOJEHCTBHE C OPraHNYEeCKUMH 1 HEOPraHN4eCKUMH Kuciaoramu. KauecTBeHHast
peakiusi Ha OJHOATOMHbIE CIUPTHI. JleficTBHE 3TaHOJia U METAHOJIa Ha OPraHHU3M YeJlOBEKa.
Crioco06blI MosTydeHus: ¥ MpUMEHEeHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie ahupsl, HOMEHKIATypa U nu3oMepusa. OcoOEHHOCTH (PUBNUYECKUX U XUMUYECKUX
CBOWCTB.



MHoOroaromMHsle CIHMPTHl — 3TUICHIVIMKOAb WM TIUUEpUH. PU3NuecKnue M XUMHYECKUE
CBOMCTBA: peakUUH 3aMelleHUus, B3aUMOJEHUCTBUE C OPraHMYECKMMHU U HEOPraHM4YEeCKHUMHU
KHMCJIOTaMH, KaueCTBEHHAasl peakiysi Ha MHOTOaTOMHbIe cIUpTHL. [IpencraBieHue o MexaHus3Me
peaknuii HykiIeopmIbHOTO 3aMenieHus. JlelictBue Ha opranu3m denoBeka. CriocoObl MoTydeHust
Y TIPYMEHEHUE MHOTOATOMHBIX CIIHPTOB.

®enon. CTpoeHue MoJIeKyJIbl, B3aUMHOE BIHUSHUE TUAPOKCOTPYIIBI U OEH30JIBHOTO SJIpa.
Owuszuueckre cBoiicTBa (eHona. OcOOEHHOCTH XMMHYECKUX CBOMCTB (heHona. KauecTBeHHBIE
peakinu Ha ¢enon. TokcuyHOCTh (eHonma. CrocoObl MoNyueHHs: U HpUMEHEHue (QeHoa.
denonpopManbIeTuaHAs CMOJIA.

KapOoHunbHblE COEIMHEHUS — albJerUAbl M KETOHBl. OJIEKTPOHHOE CTPOEHHE
KapOOHMJIIBHON Tpynmbl. ['OMonorudeckue psasl albJETHIOB W KETOHOB, obOmas (opmyna,
n3oMepuss M HoMeHkiarypa. dusnueckue CBOWCTBA alIbJACTHIOB M KETOHOB. XHWMHUYECKHE
CBOMCTBAa aNbAECTUIOB M KETOHOB: peakiuu mpucoennHeHus. OKUCIEHHE albAETUIOB,
KaueCTBEHHbIE peakiuu Ha anmpieruibl. CrnocoObl MOMy4YeHHs W MPUMEHEHUE allbJeTU0B U
KETOHOB.

OnHOOCHOBHBIE TpefeNbHbIE KapOOHOBBIE KHCIOTBL. OCOOCHHOCTH CTPOEHHS MOJIEKYJI
KapOOHOBBIX KHUCJIOT. M3omepus u HoOMeHknarypa. dusnyeckue CBOWCTBA OJIHOOCHOBHBIX
IpeleibHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBS3M MeXAy MOJEKyJIaMu KapOOHOBBIX
KHCIOT. XUMHUYECKHE CBOMCTBA: KHCIIOTHBIE CBOMICTBa, peakuus STepudUKalMM, PEaKLUu C
y4acTHEM YTJIEBOJOPOAHOTO paaukaiga. OCOOEHHOCTH CBOWCTB MypaBbHHOM KUCIOTHI. [loHsTHE
O TPOM3BOAHBIX KapOOHOBBIX KHUCIIOT — CIOKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HEMpPENENbHBIX M apOMaTHUECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX
KHCIIOT, THAPOKCHUKAapOOHOBBIX KucCHOT. IlpencraButenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapMHOBAsl, MNMAJIbMUTHHOBAS, OJICMHOBAS, JUHONEBAs, JUHONEH08as KUCIOTHL. CrocoObl
MOJIyYEeHHUsI ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxubsle 3¢upsl. ['omonornueckuii psa, odmas Gopmyia, ©30MepUsi © HOMEHKIIATYpa.
OuU3NYECKHE U XUMUYECKUE CBOKMCTBA: TUIPOJIN3 B KUCJION U LIEJIOYHOM CpeE.

Kupwi. Ctpoenue, puznueckne U XMMUYECKHE CBOMCTBA KUPOB: THUAPOIN3 B KHUCIOH H
1ienouHoi cpeae. OcoOEHHOCTH CBOMCTB KHUPOB, COACPKAIIUX OCTATKU HENMPEIEIbHbBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPOJE.

MBpBUTA KaK COJTU BBICIINX KApOOHOBBIX KUCIIOT, X MOIOIIEE JCHCTBUE.

OOmast xapakrepucThka yrieBonoB. Kmaccudukanus yrieBomoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuabl: TIIOK03a, (pPyKTO3a, TajakTosa, pudo3a, Ae30KCUpud03a.
@usnueckre CBOWCTBA W HaxoxJaeHne B npupone. dorocuHTe3. XUMHYECKHME CBOMCTBA
IJIIOKO3Bl:  pEaklMu C YyYacTHEM CHUPTOBBIX U QIBJETMJIHOM TpYII, CHOUPTOBOE H
MOJIOUHOKHUCIOe Opoxenue. [IpuMeHeHHe TIIOKO3bI, €€ 3HaYyeHHEe B >KU3HEIEATENIbHOCTH
opranu3ma. Jlucaxapuapl: caxapo3a, MajbTO3a M JIakTo3a. BoccranaBiuBaromme |
HEBOCCTaHABIIMBAOUIME aucaxapuibl. ['maponus aucaxapuaoB. HaxoxxaeHue B mpupone u
npumeHeHue. [lonucaxapuapl: Kpaxmai, TJIMKOTeH M 1eiunrono3a. CTpoeHHe MakpOMOJIEKYJ
Kpaxmaja, TJIMKOT€Ha U LeJUIo03bl. (PU3NYecKUe CBOMCTBA KpaxMmana M LEJUIFOJIO3BI.
XMMHYECKHE CBOMCTBA Kpaxmalja: THApPOJIM3, Ka4eCTBEHHAs PEAaKIMsl ¢ MOAOM. XHMUYECKHE
CBOMCTBA 1EJUTIOJIO3bI: THIPOJIU3, MOJIy4eHre 3(UpOoB 1eNt0103bl. [ToHsTHE 00 NCKYCCTBEHHBIX
BOJIOKHAaX (BHMCKO3a, alleTaTHbIN IIENK).

OKCIEepUMEHTAIBHBIE METOJIbl M3YUYEHUsl BELIECTB M UX IPEBPAILIECHHUI: PaCTBOPUMOCTH
pa3IMyYHBIX CIHMPTOB B BOJE, B3aMMOJIEHCTBHE 3TaHOJIAa C HATPUEM, OKUCJIICHHE STHIIOBOTO
CoupTa B albACTH] Ha pPACKaJEHHONM MEIHOM NPOBOJOKE, OKHUCIEHHWE HTHIOBOIO CHOUPTA



JUXPOMATOM Kallus (BO3MOXHO MCIOJIb30BaHUE BUEOMATEPHATIOB), KAUECTBEHHBIE PEAKLIUU HA
anpaerubl (¢ ruapokcuaoM quammuHcepedpa(l) u runpokcunom menu(1l)), peakius riunepuHa
¢ rugpokcuoM meau(1l), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KUCIIOTBI, B3aUMOJECTBHE
pactBopa ToKo3bl ¢ TuapokcuaoMm meau(ll), B3ammonelicTBre Kpaxmayia ¢ HOJOM, PeIIeHUe
AKCIIEPUMEHTAIbHBIX 3aj1a4 1o TeMaM «CIupThl U GpeHomb», «KapOoHoBbie KUCIOTHI. ClOKHBIE

3bupb.
A3oTcoaep:kalue OpraHnyecKue coeiMHeHHUsl.
AMUHBI — OpraHMYecKuMe TMpOU3BOAHbIE aMMuaka. Krnaccudukanus aMHHOB:

anmudaruyeckue U apoMaTUdecKue; MepBUYHBIC, BTOPUYHBIE U TpeTHUdHble. CTPOCHHE MOJICKY,
obmiasi opmyiia, ©30MepHsi, HOMECHKIIaTypa W (U3HUYECKHE CBOMCTBA. XHMHUYECKOE CBOWMCTBA
anu(paTHIECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, aJKWJIMPOBAHUE, B3aWMOJICHCTBHE MEPBUYHBIX
aMHMHOB C a30THCTOM KHcIIoToM. COJid aJIKWJIaMMOHHSL.

AHWIVH — OPEICTaBUTEIb aMHUHOB apoMaThueckoro psaa. CTpoeHue aHuiauHa. B3anMmHoe
BIUSHUE TPYII aTOMOB B MoJieKyje aHuiauHa. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB aHHWIMHA.
KauectBennsle peaknuu Ha aHWIMH. CrHOCOOBI TOJNYYCHHS M TMPUMEHEHHE aTudaTHYSCKUX
amuHOB. [TonmydeHnue aHuIMHA U3 HUTPOOEH30MA.

AmunHokucnotel. Homenknatypa wu  u3omepus. OTAenbHble NPEACTABUTEIN O~
AMUHOKMCJIOT: TIHMIuH, anannH. du3ndeckue CBONCTBA aMHHOKHCIOT. XHMHYECKHE CBOMCTBA
AMUHOKHCIIOT KaK aM(OTEpHBIX OPraHWYeCKHX COCJAMHCHUN, PEaKIus TOJUKOHICHCAIINH,
oOpa3zoBaHHe TENTUIHOW CBsI3W. buosormueckoe 3HaueHWe aMUHOKUCIOT. CHHTE3 M THIPOJIN3
MENTUIOB.

benkn kak npupoansle mnonumepsl. llepBuunas, BTOpUYHAs W TPETHYHAs CTPYKTypa
OcnkoB. XMMUYECKHE CBOMCTBA OCIIKOB: THIIPOJIN3, JICHATYpAIlUs, Ka4eCTBCHHbBIE PEaKIMh Ha
OCIIKH.

DKCnepUMEHTAIbHbIE METOJbl HM3YyYE€HMs] BELIECTB U MX MPEBpalICHUI: pacTBOPEHHE
OeIKOB B BOJIE, JCHATYypalls OCIKOB NPHU HArPEBAHWHU, [IBETHBIC PEAKIIMU HA OCJIKH, pElICHHE
SKCIEPUMEHTAIBHBIX 33Ja4 [0 TeMaM «A30TCOJEpkAIIUE OPraHUYECKUE COCIUHECHUS» U
«Pacno3HaBaHue OPraHMYEeCKUX COCTUHEHUI.

BbicokoMosieKyasIpHbIE COeIMHEHMS.

OCHOBHbIE TIOHATHS XUMHUHU BBICOKOMOJEKYJISIPHBIX COEAUHEHUH: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BE€HO, CTENEHb MOJUMEPU3ALNHU, CPEIHssT MoOJIeKylsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BRICOKOMOJIEKYJISIPHBIX COEIMHEHUN — TOJIMMEPU3ALINS U TIOJTUKOHCHCAIHSI.

[Tonumepuslie MaTepHabl. ILmacTmaccel (TmoMATHIICH, MOJIUTIPOTIUIIEH,
MOJMBUHWIXJIOPU, MTOJIUCTUPOJT, MOJTUMETHIIMETAKPUJIAT, MOJIMKApPOOHATHI,
o THIIeHTepedTanar). YTunusanus u nepepaboTka TIacTuKa.

DOnacToMephl: HATYpaJIbHBIM KaydyK, CHHTETHYECKHE Kaydykd (OyTaaueHOBBIH,
XJIOPOIPEHOBBIH, N30IPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOe
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl  crnenuanbHOrO  HazHaueHUs (TepoH, KeBlap, dSIEKTPOMPOBOMISIINNE
MOJIMMEPHI, OMopasnaraeMele OJINMEpPHI).

DKCHepUMEHTAIbHBIE METO/bl U3YYEeHHs BEIIECTB U WX IMPEBPAIICHUI: O3HAKOMJICHHE C
oOpa3raMu TPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAay4yKOB, pCIICHHE
AKCIEPUMEHTAIIBHBIX 3a7a4 M0 Teme «Pacrno3HaBaHUE MIacTMACC U BOJIOKOHY.

Pacuérnrie 3amaun.



Haxoxxnenne MosiekyJIsipHOi (hopMyJIbl OPraHUYECKOr0 COCTUHEHHUS 110 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJECHHWE MOJEKYJISIpHOH (OpMYJbl OPraHUYECKOTrOo
coequHeHHsI 10 Macce (00BEMY) TPOAYKTOB CropaHHs, MO KOJUYECTBY BemiecTBa (Macce,
00BEMY) TIPOTYKTOB PEAKIIMH M/WJIH UCXOTHBIX BEIIECTB, YCTAHOBIIEHHUE CTPYKTYPHOH (POpMYIIBI
OpPraHUYECKOTO0 BEHIECTBA HA OCHOBE €ro XMMHMYECKHUX CBOMCTB WM CIOCOOOB MOJTY4YECHUS,
onpeereHUe J0IU BbIX0Aa MPOAYKTA PEaKIMU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuszanus MexnpeaIMeTHBIX CBA3E€M NPHU M3yuyeHUW opraHudeckod xumuu B 10 kiacce
OCYILIECTBIISICTCS 4Yepe3 HCIOJIb30BAaHME KaK OOLIMX eCTEeCTBEHHO-HAYYHBIX IOHATHUH, Tak M
MOHSITUN, IPUHATHIX B OTJENbHBIX MIPEIMETAaX €CTECTBEHHO-HAYUYHOT'O 1IMKIIA.

OOmue ecTecTBEHHO-HAYYHBIE TOHSTHS: SBJICHUE, HAy4HBIA (pakT, THIOTE3a, TEopus,
3aKOH, aHAJIW3, CUHTE3, KiaccHu(UKanus, HaOJIIOJeHHe, WU3MEpPEHHE, SKCIEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®duzuka: Marepusi, aroM, O3JIEKTPOH, MPOTOH, HEWTPOH, MOJEKyja, SHEPreTUYeCKUui
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BeIIecTBa, (pU3MuUecKue BEIUYHHBI,
€MHHULIBI U3MEPEHUS, CKOPOCTb, SHEPTUS, Macca.

Bbuonorus: kineTka, opraHusM, sKocucTeMa, ouocdepa, MeTabOIN3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIH W TeTepoTpOo(HBIA THIT TUTAHWS, OpoXeHHE, (OTOCUHTE3, IbIXaHUE, OCNKH,
YIJIEBO/IBI, )KUPbI, HYKJIEMHOBbBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpacdusi: mose3Hble HCKOMaeMble, TOTUIUBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOIIUE CPENICTBA,
Marepuabl U3 UCKyCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teoperuveckne 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil aneMenT. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBbIE YHCJIA. DHEPreTUUYECKHe YPOBHH U MOIYyPOBHHU. ATOMHBIE
opburanu. Kiaccupukanus XMMHUUECKUX 3JIEMEHTOB (s-, p-, d-, f-anmemenTsl). Pacnpenenenue
AJIEKTPOHOB TIO0 AaTOMHBIM OpOUTAISIM. OJEKTPOHHBIE KOH(PUIYpallMd AaTOMOB 3JIEMEHTOB
MEePBOro—4eTBEPTOrO0 IMEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUH, ODJIEKTPOHHBIE
KOH(UTYpalu HOHOB. DJIEKTPOOTPULIATEIHOCTD.

[lepuonnueckuit 3akoH u llepuonnueckas cucremMa XuMuU4yeckux anemeHtos JI.H.
MenpneneeBa. CBs3b mnepuoguveckoro 3akoHa U llepuonnyeckoil CHUCTEMBI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpHEll CTpOEHHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMICTB
XUMHYECKUX DJIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX M CIIOXHBIX BEUIECTB IO TPyIIaM H
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.J1. Menzneneesa.

XnMudeckass CB3b. BHABI XMMHYECKOM CBS3H: KOBAJICHTHAs, MOHHAS, METaJIMUECKAas.
Mexanu3mbl 00pa3oBaHMsI KOBAJIEHTHOW CBSI3U: OOMEHHBIA U JIOHOPHO-aKIIETITOPHBIN. DHEprus
n jurHa cBA3U. [loaspHOCTh, HAaPAaBIEHHOCTh U HACBIIIAEMOCTh KOBAJEHTHOU cBs3u. KpaTHble
cBsA3U. BogopoaHas cBsi3b. MeXMONEKYIISIPHBIE B3aUMOIEHCTBUS.

BasleHTHOCTP W BaJ€HTHBIE BO3MOKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJ C MX TI€OMETPUYECKUM CTPOEHHEM (HAa MPUMEPE COEIAMHEHUH 3IIEMEHTOB BTOPOIO
nepuosa).

[IpencraBinenne o0 KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMIUIEKCHOTO — HOHa!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAuY€HHWE KOMIUIEKCHBIX coeAuHeHud. [lonsatue o
KOOPJIMHALIMOHHON XUMUH.



BemectBa MONEKyJISIpHOTO M HEMOJEKYJISPHOTO CTPOEHUS. THUIBl KPUCTATUITMYECKUX
peIéToK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

[Tonsitue o nucnepcHbix cuctemax. Mctunueie pactBopsbl. [IpeacTaBieHre 0 KOIIOUTHBIX
pactBopax. CrnocoObl BbIpaX€HHsI KOHIIEHTpAI[MM pPACTBOPOB: MaccoBas [J0Jis BEIECTBa B
pacTBope, MOJSApHas ~ KOHIEHTpamus. HacelmeHHble W HEHACHIMIEHHBIE  PAaCTBOPHI,
pactBopuMoOcTb. Kpucramioruaparsl.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTaHMYECKHUX BEIIECTB. TpHUBHAIbHBIC Ha3BaHUS
OTJIETbHBIX MPEACTABUTENCH HEOPraHMUYECKUX BEIIECTB.

Krnaccudukanus XUMHYECKUX peakiuii B HEOPraHMUECKON U OPTraHWYeCKOW XUMUH. 3aKOH
COXpaHEHUs MacChl BEIIECTB; 3aKOH COXPAHEHUS W TPEBPAIICHHS SHEPTUH TPH XUMHUYECKUX
peakiusix. TeruoBbie 3QGEKTH XUMHUYECKUX peakinii. TepMOXUMUYECKUE YPABHCHHS.

CKOpOCTh XUMHUUYECKOW PEAKITNH, €€ 3aBUCUMOCTh OT Pa3IuYHbIX (PaKkTOpoB. ['OMOTEHHBIE
Y TeTeporeHHbIe peaknun. KaTanus u kaTaan3aTopel.

OOpatumble U HeoOpaTuMble peakiuu. XHUMHUYecKoe paBHOBecue. KoHcraHTa
XUMHUYECKOTO paBHOBecHsA. PaKTOPBI, BIUAIONINE HA IOJOKEHHE XUMHUYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJICHHE M KOHLEHTpAl[MU BEIIECTB, YYacTBYIOLIUX B peakuuu. [lpunnun Jle
[TaTense.

Onektposutuueckas guccoumanus. CuibHble W ciabble  AieKTpoduThl. (CTeneHb
nmucconmanu. Cpea BOJHBIX PacTBOPOB: KHUCIIOTHAs, HEUTpalibHas, mienoyHas. BogopoaHbii
nokasatenb (pH) pactBopa. 'maponus coneit. Peakiinu noHHOr0 oOMeHa.

OKHCIIUTETFHO-BOCCTAHOBHUTENbHBIE peakiuu. CreneHb oOkuciaeHus. OKUCTUTENh W
BOCCTaHOBUTENb. [Iponecchl OKHCIEHHS W BOCCTAHOBJIEHHS. BaxHeHine OKHUCIUTENU U
BOCCTaHOBUTENU. MeTOJI 3NIEeKTpOHHOT0 OanaHca. DJIEKTPOIU3 pacTBOPOB U PACILIABOB BEIIECTB.

DKCnepUMEeHTAIbHbIE METOJbl M3yYEHHs BEIIECTB M HMX NPEBPAILLCHUN: pPa3I0KEHUE
MEepPOKCUAa BOJOPOJAa B MPUCYTCTBUU KATalu3aTopa, MOJEIN KPUCTAIMYECKUX PELIETOK,
MPOBEACHUE pEeaKIMii HMOHHOTO OOMEHa, OIpEACICHHEe Cpeabl PAcTBOPOB C TOMOIIBIO
WHWKATOPOB, M3yUeHUE BIUSHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYCCKOW PEaKIUU H
MTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi xummus.

[Tonoxenue HemertamioB B Ilepuommyeckoil cucreMe XuMUUecKuX diaeMeHTtoB JI.H.
MenzeneeBa U OCOOCHHOCTH CTPOCHHMsSI MX aroMmoB. (Duinyeckue CBOICTBA HEMETaJUIOB.
AnnoTponus HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa u yriaeposa).

Bogopon. Ilonyuenue, gusudeckne U XMMHYECKHE CBONCTBA: PEAKIMH C METAIaMU U
HEMETaJNIaMH, BOCCTAHOBUTEbHBIE CBOMCTBA. ['mapuabl. TONIMBHBIE JIEMEHTHI.

lanorensr. Haxoxaenue B mpupoje, CIOCOOBI MOTYUYCHHS, (PU3NICCKUE U XUMUYCCKUE
cBoiicTBa. ['amoreHoBofOpoabl. BaxkHeillne KUCIOPOICOAEpKAIIUE COEAUHEHHS] TaIOTEHOB.
JlaGopaTopHbie W MPOMBINIIICHHBIE CIIOCOOBI MOTyUYeHHUs rajoreHoB. [IpuMeHeHne rajoreHoB u
WX COEMUHEHNH.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
dusznueckre W XUMUYECKHE CBONCTBA M NpPUMEHEHUE Kuciopona M o30Ha. OKcuabl u
MIEPOKCHUJIBL.

Cepa. Haxoxnenue B mnpupoje, CIocoObl TONy4YeHHs, (U3MYECKHE W XUMHUYECKHE
coiictBa. CepoBomopon, cynshuasl. Okcun cepri(1V), okcua cepri(VI). CepHucras u cepHas
KHCJIOTBI ¥ uX comu. OCOOCHHOCTH CBOWMCTB CEpHOW KHCIOTHL I[lpuMmeHeHuwe cepsl U €€
COCTUHEHUH.



A3oT. HaxoxneHue B TpUpOjE, CIOCOOBI TMONyYeHUs, (PU3MUYECKHMEe W XHMHUYECKHE
cBoiicTBa. AMMHUAK, HUTpHUIbl. OKCHABI a30Ta. A30TUCTasi M a30THAas KHUCIOTHl U UX COJH.
OcobeHHOCTH CBOMCTB a30THOM KucioThl. [IprMeHeHHe a30Ta U ero coequHEeHUW. A3O0THBIC
yaoOpeHusl.

®dochop. Haxoxnmenne B mpupoje, CHOCOOBI TMOMyYeHUS, (PU3MUECKHE U XUMUUYCCKHE
cBoiictBa. Pochunsl u Qochun. Oxcunel ¢ochopa, QochopHas kucimora u e€ couu.
[Tpumenenue pochopa u ero coenuuennii. ochopHbIe yI0OPECHHS.

VYraepon, HaxoxaeHHe B mpupoje. AsuorponHsle Moaupukanmu. dusznyeckue u
XMMUYECKHE CBOICTBa MPOCTBHIX BEIIECTB, 00pa3zoBaHHbIX yriepojgoM. Okcup yriepoaa(ll),
okcup yriepona(lV), yrompHas kucimora u €€ COMU. AKTUBHPOBAHHBIM yrojb, ancopOuus.
@ymnepensl, TpadeH, yriaepogHble HaHOTPYOkW. IlpuMeHeHHME TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIIEPOAOM, U €T0 COeTUHEHUH.

Kpemuuii. Haxoxnaenue B mpupoje, criocoObl MOIy4YeHHs, (U3MUECKHEe U XUMHUYECKUE
cBoiictBa. Okcun kpemuusi(I1V), kpeMHueBas kucnorta, CUIUKAThl. [I[puMeHeHne KpeMHUsl U ero
coenuHeHn. CTEKII0, €ro MOoTy4YeHue, BUIbI CTEKIIA.

[Tonoxenue metamioB B [leproanyueckoi cucteMe XUMHUUECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS 3JEKTPOHHBIX 000JI0UeK aTOMOB MeTauioB. Obume puznyeckue CBOWCTBA METAJUIOB.
[IpumeneHnre MeTayioB B ObITY M TexHUKE. CIUIaBbl METAIIIOB.

DNCKTPOXUMHUYSCKUN PsIi  HANpspKeHUH  MetauioB.  OOmue crmocoObl  MONTydeHHS
METAJUIOB: THAPOMETAJUTYPIHsl, MUPOMETAILUTYPrus, dAeKTpoMeTanyprus. Ilonstue o koppo3uu
MeTaiioB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MetamioB [A-rpynmsl [lepuoanueckoil cucTeMbl XUMHYECKHX
aneMmeHToB. HaTpuii u kanuii: nmonydenue, Gpusnueckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIMHEHUM.

Oo6mas xapakrepuctrka MetayisoB IIA-rpymnmel [leprognueckoit CUCTEMBI XUMHYECKHUX
DIIEMEHTOB. MarHuidi W KajJblMi: TMONy4YeHHe, (U3NYEeCKHe W XHMHUYECKHE CBOICTBa,
IIPUMEHEHNE IPOCTHIX BEIIECTB U UX coeuHEeHUH. JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUs!.

ATIOMHHHN: TIOJTydeHHE, (HU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHWi. AMdOTEepHBIE CBOWCTBA OKCHIA W THAPOKCHIA ATIOMHUHUS,
TUAPOKCOKOMITIIEKCHI aTFOMUHUSL.

OOmiast xapakTepucTuka MeTauioB moOouyHblx mnoarpynn (b-rpymnm) Ilepuonnyeckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnueckre U XMMUYECKUE CBOWCTBA XpOMa U €ro coeAMHEHNH. OKCUABI U TUAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMaThl, UX OKHCIUTEIIbHbIE CBONCTBA.
[TonyyeHnue u npuMeHeHNe XpoMa.

Ouznyeckue M XUMHUYECKHME CBOMCTBA MapraHila M €ro coeauHeHuu. Baxheimme
coenunennst mapranma(ll), mapranna(IV), mapranna(VI) u mapranma(VII). [lepmanranar xamusi,
€ro OKUCJIUTENIbHbIE CBOMCTBA.

duznueckre 1 XUMUYECKUE CBOMCTBA JKeJe3a U ero coeIMHeHN. OKCUIbl, TUAPOKCHUIBI U
conu xene3a(ll) u xeneza(lll). [lonyuyenue u npuMeHeHue xeje3a 1 ero CIjIaBoB.

Pu3nyecKre U XUMUYECKHE CBOMCTBA MEAU U €€ coeaquHeHuil. [lonydyeHne u npuMeHeHue
MEIU U €€ COeTMHECHUN.

[uuk: monyuenue, pu3nUecKre U XUMUUECKHE CBOMCTBA. AM(OTEpHBIE CBONCTBA OKCHIA
Y TUIPOKCH/IA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [[pMeHeHne NUHKa U €ro COeUHEHU M.

OKCIIepUMEHTANIbHBIE METO/bl H3YYEHHs BEIIEeCTB W HX TPEBpalleHUN: H3YyUYeHHE
0o0pa3IoB HEMETANIOB, ropeHue cepbl, (ocdopa, xkemnesa, MarHus B KHUCIOPOJE, HU3YUYCHHE



KOJUIEKIUU «MeTallbl ¥ CIUIaBbl», B3aMMOACHCTBHE INEIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHUE BUIECOMATEPUATIOB), B3aUMOJECHCTBUE LIMHKA U
Keje3a ¢ pacTBOpaMM KHUCIIOT U IIeJI0Yel, KaueCTBEHHbIE PEaKIIMM Ha HEOPTraHUYECKUE aHHOHBI,
KaTUOH BOJIOPOJIa M KaTUOHBI METAJIOB, B3AMMOJCHCTBHE THAPOKCUIOB ATIOMUHUS U IIUHKA C
pacTBOpaMH KHCIIOT M IIEJIOYEH, pelieHrne dKCIIEPUMEHTATBHBIX 3a7a4 10 TeMaM «l ajmoreHsn,
«Cepa u e€ coenuHeHUD», «A30T 1 pochop U UX coequHEHH», «MeTabl IITaBHBIX MOATPYII,
«MeTasibl MOOOYHBIX MTOATPYIII.

XuMusl 1 )KM3Hb.

Ponb xumun B obecriedeHrH yCTOWYHBOTO pa3BUTHS deloBedecTBa. [IoHATHE O HAYYHBIX
MeTOAaX TIO3HAaHMUSI ¥ METOJOJIOTMM HAy4YyHOTO WuccienoBaHus. HayuHble NpPUHIUIIBI
OpraHu3alMi XUMHYECKOTO MPOU3BOACTBA. [IpOMEBIIIIEHHBIE CITOCOOBI MOIYYSHHUS! BaXKHEUIITUX
BEIIECTB (Ha MpUMEpPE MPOU3BOJICTBA aMMHAaKa, CEPHOM KUCIIOTHI, MeTaHoJa). [IpoMblnieHHbIE
CIOCOOBI MOMYUYEHHsT METAJUIOB M CIUTABOB. XHUMHYECKOE 3arps3HEHUE OKPYXKAIOMIEeH Cpeabl U
ero nociencTBus. Ponb xumMun B 006ecre4eHnH SHEPTeTHUECKON Oe30MacHOCTH.

Xumusg U 370pOBbEe YesoBeKa. JlekapcTBeHHbIE cpenactBa. [lpaBuia HCHONIB30BaHUS
JIEKApCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTHUU MEIULIUHBI.

XUMHS MUIIU: OCHOBHBIE KOMITOHEHTHI, MUILEBbIe N00aBKHU. Pollb XUMHUH B 00OCCIIEUCHHH
MUIIECBON O€30IaCHOCTH.

Kocmernueckne u mapdroMmepHsie cpeactBa. beitoBas xumus. [lpaBuna 0e30macHOTO
WCIIOJIH30BaHUS MPEnapaToB OBITOBOW XMMHH B IIOBCETHEBHOM JKU3HM.

XUMHSI B CTPOUTENHCTBE: BAXKHEHUIIINE CTPOUTETBHBIC MaTepHUaIIbl (IIEMEHT, OETOH).

XuMus B cenbcKoM xo3siiicTBe. OpraHndeckue 1 MUHEpaJIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHasibl, KPaCKH, CTEKJIO0, Kepamuka. Marepuaibl
JUTst 3NIeKTpoHUKU. HaHoTexHomoruu.

PacuérHrie 3amaun.

Pacuérer: mMacchl BemiecTBa win 00OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIISCTB, MACChl (00hEMA, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIHUU, €CIW OJHO M3 BEIIECTB HMMEET MPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO W3 BEIIECTB JIaHO B BHJIC PacCTBOpA C
ONPENCIEHHON MacCOBOW [JOJIEM PACTBOPEHHOIO BELIECTBA, MAacCCOBOM JOJIM U MOJISIPHOMU
KOHIIEHTpAallMd BEIIECTBA B PAcCTBOPE, JOJU BBIXOJA MPOJAYKTa pPEaKIMH OT TEOPETUYECKHU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuszanus MexImpenMeTHBIX CBS3el MPU M3Y4YEHHUU OOLIe M HEOPraHWYEeCKOW XUMHUH B
11 xnacce ocyuiecTBiseTCsl Yepe3 UCIOIb30BaHUE KAaK OOILIMX €CTECTBEHHO-HAYUYHBIX MMOHATH,
TaK W MOHATHI, IPUHATHIX B OTACJIBHBIX NMPEIMETaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHbIE TOHSATHSA: SBIICHHWE, HAYYHBIM (DAaKT, THIOTE3a, TEOpHs,
3aKOH, aHaju3, CHUHTe3, KiIacCUpUKalusi, TMePUOJUYHOCTh, HAOIIOJeHHe, H3MEPEHUE,
SKCIEPUMEHT, MO/JIJb, MOJICTTUPOBAHHUE.

®dusuka: Marepus, MHKPOMHp, MAaKpPOMHUpP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJA, SHEPreTHUYECKH YPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSHUE BEIIECTBA, HWACAIBHBIM Ta3, (HU3MYECKHe BEIMYUHBI, CIUHUIIBI
M3MEPEHHUsI, CKOPOCTh, IHEPTHsI, Macca.

buonorus: knetka, opraHm3M, OJKocucTtema, Ouocdepa, MeTadOIM3M, MaKpo- |
MHUKPOAJIEMEHTBI, OC€JNKH, KUPBI, YTIEBOIbI, HYKIEHHOBBIC KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.



I'eorpadus: MuHepaibl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMaeMble, TOIUIUBO, PECYPCHI.

TexHomorus: XMMHYecKas MPOMBIIIJIEHHOCTh, METAJUIyprusi, CTPOUTEIbHBIE MaTepUabl,
CEeNTbCKOXO35IICTBEHHOE ~ TPOU3BOJCTBO, IMHINEBAs TMPOMBIIUIEHHOCTh, (hapMaleBTHYECKas
IPOMBIIIICHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX IpenapaTos, HPOU3BOJCTBO
KOHCTPYKLIHMOHHBIX MaTE€PHAJIOB, 3JIEKTPOHHAS POMBILUIEHHOCTh, HAHOTEXHOJIOTHH.






TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmnyecTBo 4acoB
Ne n/m HaumeHoBaHMe pa3/iesioB U TeM K = duekTpoHHbIe (LM poBbLIE)
B NMPOrpamMMbl Bcero OHTPOTHHEI PaKTHYeCKHe o0pa3oBaTejibHbIE PeCypPChI
e padoThI padoThI

Pa3nen

. TeopeaneCKne OCHOBBI oprannquKoﬁ XUMHUH

[IpenmeT opraHMYeCcKON XUMUHU.

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

Ll Teopii cTpoetit oprairiccki 8 2 https://www.yaklass.ru/p/himijaSTKnacc
coenuHeHuilt A. M. bytneposa
Hroro no pazgeny 8
Paspnen 2. YrieBoaopoabl
1. https://chem-ege.sdamgia.ru/ Penry
21 [IpenenbHbIE yIIIEBOAOPOABI — 5 EI'D xumus
' aJIKaHbl, IMKJIOAJIKAHbI 2.https://www.yaklass.ru/p/himijasIKmnacc
1. https://chem-ege.sdamgia.ru/ Penry
29 HenpenenbHble yrieBoaopoasbl: 14 1 EI'D xumus
’ AJIKCHBI, aJIKaJIUCHBI, AIKUHBI 2.https://www.yaklass.ru/p/himijasIKnacc
1. https://chem-ege.sdamgia.ru/ Penry
23 ApoMaTndecKue yriieBoAaopo/Ibl 3 EI'D xumus
' (apeHsr) 2.https://www.yaklass.ru/p/himijasIKmacc
1. https://chem-ege.sdamgia.ru/ Penry
24 [IpupoagHbie ICTOYHUKHU 4 EI'D xumus
' YIIIEBOAOPOAOB U UX MepepadboTka 2.https://www.yaklass.ru/p/himijaIKnacc
55 ["anoreHnpou3BoAHbBIE 4 1 1. https://chem-ege.sdamgia.ru/ Penry

YIJIEBOIOPOIOB

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

Wroro no pazneny
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Pasznea 3. Kucaopoaconepxamue oprannyeckue coeIuHeHus

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

31 Criuprei. Geron 1 2.https://www.yaklass.ru/p/himijasIKnacc
1. https://chem-ege.sdamgia.ru/ Pemry
KapOoHunbHbIE COSTMHEHHUS
3.2 aNbJAETUBI U KeTOHBI. KapOOoHOBBIE 20 EL'D xivuz
' ACTHA - AP 2.https://www.yaklass.ru/p/himijasIKnacc
KucnoThl. CrioxkHble 3Gupsl. XKupsl
1. https://chem-ege.sdamgia.ru/ Pemry
33 v 9 EI'D xummus
' TICBOART 2.https://www.yaklass.ru/p/himijasIKnacc
Uroro no pazneny 40

Pa3nes 4. AzoTcoaepskainiue OpraHu4ecKue CoeJHHeHHs

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

4.1 AMHHEL AMHHOKHCIOTEL. betki 13 2.https://www.yaklass.ru/p/himijaIKnacc
Wroro no pazneny 13
Paspnen S. BEICOKOMOJIEKYJIPHBIE COCAUHEHHUS
1. https://chem-ege.sdamgia.ru/ Penry
5.1 BrICOKOMONIEKYIIIPHBIE COETMHEHHUS 6 EI'S xuwiz
' P s 2.https://www.yaklass.ru/p/himijaIKnacc
Uroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 100

[TPOTPAMME
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11 KIIACC

HaumeHoBaHue pa3/ie/ioB U TeM

KoanuecTBO 4acos

DJIeKTpOHHbBIe (HU(POBHIe)

Ne n/n NpOrpamMmbl Bcero KonTpoasubl IlpaxTHaeckHe o0pa3oBaTejbHbIE pecypchl
e padoThbl padoThI
Pasnen 1. Teopernueckue 0CHOBBI XUMHUM
Ctpoenue atoma. [lepuoanueckuit 1. https://chem-ege.sdamgia.ru/ Penry
1.1 3akoH u [lepuonnueckas cucrema 9 EI'D xumus
' XUMHYECKHUX 3eMeHToB J[. 1. 2.https://www.yaklass.ru/p/himijasIKmacc
Menpeneena
1. https://chem-ege.sdamgia.ru/ Penry
12 CrtpoeHue BeniecTsa. 1 | EI'D xumus
' MHuoroo6pasue BeecTB 2.https://www.yaklass.ru/p/himijasIKnacc
1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumus
1.3 KHMHIECKHE Peaiiii 19 ! 3 2.https://www.yaklass.ru/p/himijasIKnacc
Wroro no pazneny 39
Paznea 2. Heopranuyeckasi xummusi
1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumus
21 Hewmerarne: 31 ! 3 2.https://www.yaklass.ru/p/himijasIKmnacc
1. https://chem-ege.sdamgia.ru/ Penry
EI'D xummus
22 Meraner 23 ! 2 2.https://www.yaklass.ru/p/himijasIKnacc
Hroro no pazneny 54
Paszpnen 3. Xumusi v :Ku3Hb
3.1 Mertoabl HO3HAHUSA B XUMUU. 9 1. https://chem-ege.sdamgia.ru/ Pemry
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XUMHS U KU3Hb

EI'D xumuns
2.https://www.yaklass.ru/p/himijaSIKnacc

Htoro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME
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IHOYPOYHOE IINIAHUPOBAHMUE

10 KJIACC
Ne Tema VooKa KoamdecTso 1acon Hdara DJIeKTPOHHBIE N (ppoBbIE
n/n yp Beero Kontpoanubie | IlpakTuueckue | yzyyyepusi | 06pasoBaTebHbIC pecypehl
padoThI padoThI
[Ipenmer u 3HaueHue
OpPTraHUYECKON XHUMHH,
1 IpeCTaBICHUE O 1 https://www.yaklass.ru/p/himija$IKmnacc
MHOT000Pa3HH OPraHUIECKUX
COEIMHEHU
DJIEKTPOHHOE CTPOCHUE aTOMa
TJT a (OCHOBHOE U o
) 1}3/03(6531})1?;;[{%1({?;60(:0::0;[Hm{) 1 https://www.yaklass.ru/p/himijaSIKmacc
BaneHTHbIe BO3MOXHOCTH
aToma yrieposa
Xumuyeckas CBsi3b B
TAaHUYECKUX WHCHHUSX. o
3 l(z/lfexaHmel\(/:[m o 6(;0;31321;1451 ) https://www.yaklass.ru/p/himijaIKnacc
KOBAJICHTHOH CBSI3U, CIIOCOOBI
pas3pbiBa CBsI3E
Teopus cTpoeHus o
4 opr:HqucII)mx coemHeRui A ) https://www.yaklass.ru/p/himijaSIKitacc
M. bytneposa
Bunel nzomepun:
CTPYKTypHas, 1. https://chem-ege.sdamgia.ru/ Penry
5 IIPOCTPAHCTBEHHAS. 1 EI'D xumus
DnexTpoHHbIE () (HEKTH B 2.https://www.yaklass.ru/p/himijasIKnacc
MOJIEKYJIaX OPTaHUIECKUX
COCIMHEHUM
1T TaBJICHU .
6 KJfaecI([:CI/I (;HJII(ZHH;C/I CI)/I 1 https://www.yaklass.ru/p/himijasIKnacc

CHUCTCEMATHYCCKasa
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HomeHnkiatypa (IUPAC)
OPTaHUYECKUX BEIESCTB

Knaccudukanus peaxiuii B

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

7 N
OPTaHUYECKON XUMUU
1. https://chem-ege.sdamgia.ru/ Penry
] CucreMaTuzanus 1 EI'D xumuns
000011IeHNEe 3HAHUH 10 TEME 2.https://www.yaklass.ru/p/himijaSIKnacc
AJKaHBI: TOMOJIOTHYECKUN
psn, obmas hopmyia,
9 HOMEHKJIaTypa U U30MepHus, https://www.yaklass.ru/p/himijaIKnacc
JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI
10 dusnueckue U XUMHUYECKHUE https://www.yaklass.ru/p/himijaSIKiacc
CBOMCTBA AJIKAHOB
Haxoxxnenue aikaHoB B
11 npupoze. CriocoObl noryueHus https://www.yaklass.ru/p/himijaIKnacc
Y IPUMCHEHUE AJIKAHOB
ukmoankaHbl: o0mas
(dopmyra, HOMEHKIATypa U
H30MepHsT, 0COOEHHOCTH .
12 pu, https://www.yaklass.ru/p/himijaSIKitacc
CTPOCHHS I XUMUYECKHIX
CBOMCTB, CITOCOOBI TTOJTyYICHUS
Y IPUMEHEHHUE
Pemenne pacuéTHbIX 3a7a49 Ha
omnpenieaeHue MOIEKYIJISIpHON .
P YIAp 1. https://chem-ege.sdamgia.ru/ Pemry
(hopMyIIbI OPraHu4ecKoro
EI'D xumus
13 BEIECTBA [0 MAaCCOBBIM JOJISIM

ATOMOB DJIEMEHTOB, BXOISIINX
B ero cocraB. CucremMarn3anus
U 000011IeHNE 3HAHUI 110 TEME

2.https://www.yaklass.ru/p/himijaSIKnacc
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https://www.yaklass.ru/p/himija

AJIKEHBI: TOMOJIOTHYECKUH
psina, obmast popmyia,
HOMEHKJIATypa, AJIEKTPOHHOE U

14 https://www.yaklass.ru/p/himijaSIKmacc
MPOCTPAHCTBEHHOE CTPOCHHUE
Monekyi. CTpyKTypHasi v Luc-
TpaHC-U30MEPHS AIKEHOB
DuU3NYECKHE U XUMUYECKUE
15 cBoOMCTBa ankeHoB. [IpaBuio https://www.yaklass.ru/p/himijaSIKmacc
MapKkoBHHKOBA
CriocoOsI TONTy4eHus: U o
16 Y https://www.yaklass.ru/p/himijasIKnacc
NPUMEHEHHUE AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo
17 teme "[losmyyenue sTuneHa u
M3YYEHUE €ro CBOMCTB"
Pemenue pacuéTHbIX 3a7a4 Ha https://chem-ege.sdamgia.ru/ Pemry EI'D
13 ornpejeNeHue MOJICKYIIpHON XUMUS
(hopMyJTbI OPTaHHYECKOTO
BEIIECTBA
AJIKaZMeHbI: CONPSKEHHEIE,
U30JINPOBAHHEIC,
19 KyMYJIUPOBaHHBIE. https://www.yaklass.ru/p/himijaSIKmacc
Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHSI
XUMHUYECKHE CBOMCTBA .
20 o https://www.yaklass.ru/p/himijaSIKmacc
COTIPSIKEHHBIX TUCHOB
Crnioco0sl mosTydeHus: u o
21 y https://www.yaklass.ru/p/himijaSIKitacc
NPUMEHEHHUE aJIKaIUCHOB
2 AJKMHBI: TOMOJIOTUYECKUI

psn, obmmas hopmyia,

https://www.yaklass.ru/p/himijaSIKmnacc
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HOMEHKJIATYypa, DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, (PU3UIECKHE
CBOMCTBA

XMUMHYECKHE CBOMCTBA

23 https://www.yaklass.ru/p/himijasIKnacc
QIKHHOB
24 KauecTBeHHbIE peakuyuy Ha
TPONHYIO CBSI3b
https://resh.edu.ru/subject/29/11/
CriocoOb1 mosryueHust u Pocculickas a51eKTpOHHAas IIKOJIa
25 .
MPUMEHEHUE aJTKUHOB https://www.yaklass.ru/p/himijaSIKnacc
1. https://chem-ege.sdamgia.ru/ Penry
Pemenue 3agad: pacu€rsl 1o EI'D xumus
26 YPaBHEHUIO XMMHUYECKON 2. www.fipi.ru/DenepanbHblii HHCTUTYT
peakuuu He1arorndeckux U3MepeHuit
1. https://chem-ege.sdamgia.ru/ Penry
27 CucreMaTuzanus u EI'D xumns
00o00111eHNe 3HaHUH 110 TeMe 2 .https://www.yaklass.ru/p/himijaIKnacc
ApEHBI: TOMOJIOTHYECKUH psi,
obmas popmynia, https://resh.edu.ru/subject/29/11/
8 HOMEHKJIaTypa. DIEeKTPOHHOE Poccniickas a5eKTpoHHas IIKOJa
Y IPOCTPAHCTBEHHOE CTPOEHUE https://www.yaklass.ru/p/himijasIKnacc
MOJIEKYJI O€H30J1a U TOIyoIa,
ux (hu3nueckue CBOCTBa
https://resh.edu.ru/subject/29/11/
29 XUMUYECKUE CBOMCTBA Poccuiickast 3eKTpoHHas MIKOJIa

ApPCHOB: pC€aKIINU 3aMCUICHU A

https://www.yaklass.ru/p/himijaSIKnacc
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XMUMHYECKHE CBOMCTBA
apEHOB: peaKLUU

https://resh.edu.ru/subject/29/11/
Poccuiickas snexkTpoHHas mKoia

30 MIPUCOCTUHEHUS, OKUCIICHUE https://www.yaklass.ru/p/himijaSIKnacc

TOMOJIOTOB O€H30J1a
https://resh.edu.ru/subject/29/11/

31 Oco0eHHOCTH XUMHUYECKHUX Poccuiickast 3eKTpoHHas MIKOJIa
CBOMCTB CTUpOJIa https://www.yaklass.ru/p/himijafIKnacc
P & .

CHICHHE PACHCTHDBIX 3a/1at Ija https://chem-ege.sdamgia.ru/ Pemry EI'D

OTIpeIeIeHUe MOJICKYJISIPHOM

32 XUMUS
(hopMyIIbI OPraHu4ecKoro
BEIIIECTBA

33 CriocoObl nosryueHust u https://www.yaklass.ru/p/himijaIKnacc
MIPUMECHCHNE apCHOB

1. https://chem-ege.sdamgia.ru/ Pemry

I'eneTnueckas CBA3b MEXAY EI'D xumus

34 pa3IU4YHBIMU KJIACCAMU 2. www.fipi.ru/®PenepanbHbIil HHCTUTYT
YTJIEBOAOPOIOB MeIarorn4eckux u3MepeHuit
Pacuétel o ypaBHEHUsIM 1. https://chem-ege.sdamgia.ru/ Penry

35 XUMHYECKUX PEAKIUH. EI'D xumus
CucreMaTH3anus u 2.https://www.yaklass.ru/p/himijasIKnacc
0000111eH1e 3HaHU 110 TeMe

36 Hpuposwbiii ras. ToryTibie https://www.yaklass.ru/p/himija$IKnacc
He(TsIHbIE ra3bl

37 KamexH1it yroib u npoftyKTe! https://www.yaklass.ru/p/himijasIKnacc
ero nepepaboTKu
Hedtp 1 ciocoOs! eé

T o

38 nepepaborku. lpumenenne https://www.yaklass.ru/p/himija$IKnacc
IPOAYKTOB MEepepadboTKU
HehTH

39 ['eHeTndeckas CBSI3b MEXIY https://chem-ege.sdamgia.ru/ Perry EI'O
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Pa3sIMYHBIMHU KJIaCCaMU
yTJIEBOJIOPO/IOB

XUMMUA

l"anorenonpousBogHbBIE
YIJIEBOJOPOAOB: 3JIEKTPOHHOE

40 https://www.yaklass.ru/p/himijafIKnacc
CTPOCHUE; pPEaKIIH
3aMeIIeHHs TajJoreHa
JewcTBue 1menouei Ha
ranoreanf) H3BOJIHEIC. https://www.yaklass.ru/p/himijaSIKmacc
41 Bzaumopeiictere
JIUTAJIOTEHAIKAHOB C MAarHUEM
U [IMHKOM
1. https://chem-ege.sdamgia.ru/ Penry
CucremaTtuszanus u
42 0000111eHIE 3HAHUH TI0 EI'S xuwiz
" " 2.https://www.yaklass.ru/p/himijaSIKnacc
paszeiny "YrieBogopoasl
MOHUTOPHHT NPEIMETHBIX 1. https://chem-ege.sdamgia.ru/ Pemry
43 pe3yabpTaToB 3a 1 1/T. EI'D xumus
Konrponbnas pabora no teme 2.https://www.yaklass.ru/p/himijaIKnacc
"YrieBonopoasr"
[IpenenbHbIE OMHOATOMHBIE
CITMPTEL: TOMOJIOTIHCCIHI DAL, https://resh.edu.ru/subject/29/11/
obmrast popmyna, cTpoeHHE »
44 MOITEKYIL, H30MEpH Poccwuiickas anekTpoHHas IKOJa
’ ’ https://www.yaklass.ru/p/himijaIKnacc
HOMCHKJIATYpa,
Kiaccudukanus, Gusndeckue
CBOMCTBA
. https://resh.edu.ru/subject/29/11/
XUMHUYECKUE CBOKCTBA o
45 HPEIEBHBIX OHOATOMHBIX Poccwuiickas anekTpoHHas IKoJa
https://www.yaklass.ru/p/himijaIKnacc
CIIUPTOB
46 CriocoObl TTOTyYeHHS U https://resh.edu.ru/subject/29/11/
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MIPUMEHCHUEC OJJHOATOMHBIX
CIIUPTOB

Poccuiickas snekTpoHHas IIKoJa
https://www.yaklass.ru/p/himijaSIKnacc

[Ipocteie 2¢dupsr:
HOMEHKJIaTypa U U30MEpHUs,

https://resh.edu.ru/subject/29/11/
Poccuiickas 3JeKTpOHHAS IIKOJIA

47 0COOEHHOCTH (PU3HYECKUX U https://www.yaklass.ru/p/himijaIKnacc
XUMHYECKHUX CBOVCTB
MHOroaTOMHBIE CITHPTHI: https://resh.edu.ru/subject/29/11/

48 STUIJICHTJIUKOJb U TIIULEPHH, Poccwuiickas anekTpoHHas 1IKoa
UX (U3NIECKHE U XUMHYECKHE https://www.yaklass.ru/p/himijasIKmacc
CBOMCTBA

https://resh.edu.ru/subject/29/11/
Crioco0pl motydeHus: u »
49 HPUMEHEHHE MHOFOATOMHBIX Poccwuiickas aneKTpoHHAs ITKOJIA
https://www.yaklass.ru/p/himijaIKnacc
CIIUPTOB
https://resh.edu.ru/subject/29/11/
@DeHOI: CTPOCHUE MOJIEKYJIBI, o
50 (usuecKHe CBOHCTBA Poccwuiickas anekTpoHHas 1IKoa
’ https://www.yaklass.ru/p/himijaIKnacc
TokcuunocTh heHona
https://resh.edu.ru/subject/29/11/
51 XuMudeckue cBorcTBa (eHoma Poccutiickas s1eKTporHas mKosa
https://www.yaklass.ru/p/himijaSIKnacc
https://resh.edu.ru/subject/29/11/

59 CriocoOsl oNTy4eHus: U Poccwuiickas anekTpoHHas IKOJIa
npuMeHeHue (eHosa https://www.yaklass.ru/p/himijafIKnacc
[IpakTtuyeckas padora Ne 2.

53 Pemenne skcriepuMeHTATLHBIX
3ana4 no teme "CnupTel U
¢denob!"

54 Cucrtemartuszanys u 1. https://chem-ege.sdamgia.ru/ Pemry
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000011IeHHE 3HAHUHN I10 TEME

EI'D xumus
2. www.fipi.ru/®PenepanbHbIil HHCTUTYT
HeJarorndeckKuX U3MepeHui

AIbJIeTHU/IbI U KETOHBI:
3JIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TPYIIIIHI,

https://resh.edu.ru/subject/29/11/
Poccuiickas anexkTpoHHas 1mKoia

55 L
TOMOJIOTHYECKHUE PSIBI, 001Iast https://www.yaklass.ru/p/himijasIKmacc
bopmyia, uzomepus u
HOMEHKJIATypa

https://resh.edu.ru/subject/29/11/
AJbJIETUIBI M KETOHBI: »
56 (usuecKue cBoficTBa: Poccuiickas 37eKTpOHHAs IIIKOJIA
’ https://www.yaklass.ru/p/himijasIKnacc
PEaKIUU TPUCOSTUHCHHUSI
https://resh.edu.ru/subject/29/11/
Peakiuu okucieHus u »
57 Ka4eCTBEHHBIE PEAKLINU Poccuiickas snexkTpoHHas mKoia
https://www.yaklass.ru/p/himijasIKnacc
QJIBJICTU/IOB 1 KETOHOB
https://resh.edu.ru/subject/29/11/

53 CriocoOBbI moTyueHHs Poccuiickas 37eKTpOHHAs IIIKOJIA
QJTBJICTHJIOB U KETOHOB https://www.yaklass.ru/p/himijaSIKnacc
OHOOCHOBHBIE TIpE/IeTbHBIC https://resh.edu.ru/subject/29/11/

59 KapOOHOBBIE KUCIIOTHI, Pocculickas 35ekTpoHHas IIKosa
OCOOCHHOCTH CTPOCHUS UX https://www.yaklass.ru/p/himijafIKnacc
MOJICKYJT

https://resh.edu.ru/subject/29/11/
N3omepus 1 HOMEHKIIaTypa -
60 KAPBOHOBLIX KHCTOT, HX Poccuiickas a5eKTpOHHAS IIKOJIA
L https://www.yaklass.ru/p/himijasIKnacc
(u3nueckue cBoiicTBa
61 XUMUYECKHEe CBOHWCTBA https://resh.edu.ru/subject/29/11/

NpEACIIBHBIX OJHOOCHOBHBIX

Poccuiickas 2IeKTpoHHas MIKOJIa
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KapOOHOBBIX KHUCIIOT

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

Oco0eHHOCTH CBOWCTB
MYPaBbUHOUN KUCJIOTHI.

https://resh.edu.ru/subject/29/11/
Poccuiickast 3eKTpoOHHas MIKOJIa

2 .

6 MHoroo0pasue kapOOHOBBIX https://www.yaklass.ru/p/himijasIKnacc
KHCJIOT
Oco0eHHOCTH CBOMCTB:

HEMPCACIBHBIX 1 https://resh.edu.ru/subject/29/11/
apOMaTHYECKUX KapOOHOBBIX, »

63 IMKApGOHOBHIX Poccuiickas 37eKTpOHHAS IIIKOJIA

’ https://www.yaklass.ru/p/himijafIKnacc
THIPOKCUKAPOOHOBBIX KHCJIOT.
[IpencraBuTenu BbICIIUX
KapOOHOBBIX KHCJIOT
https://resh.edu.ru/subject/29/11/
64 [TonsiTHE O IPOU3BOIHBIX Pocculickas a51eKTpOHHAas IIKOJIa
KapOOHOBBIX KHUCIIOT https://www.yaklass.ru/p/himijaSIKnacc
https://resh.edu.ru/subject/29/11/
CriocoOb1 osryueHust u »
65 HpUMeHeHH e KapGOHOBBIX Poccuiickas 3neKTpoHHas IKOJIa
https://www.yaklass.ru/p/himijafIKnacc
KHCJIOT
CnoxHbie 3(UPHIL: https://resh.edu.ru/subject/29/11/

66 TOMOJIOTMYECKUH Psijl, 0011ast Poccuiickas a5eKTpoHHas IIKOJa
dhopmyna, u3oMepus u https://www.yaklass.ru/p/himijaSIKnacc
HOMEHKJIaTypa

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

67 dusznyeckre U XUMUIECKHe Poccuiickast aneKTpoHHas MIKOJIa
cBoiicTBa 3(hupos https://www.yaklass.ru/p/himijafIKnacc
Pemenne pacuéTHbIX 3a71a4: 10 1. https://chem-ege.sdamgia.ru/ Penry

68 YPaBHEHHUIO XUMUYECKOU EI'D xumus

PCaKIH, Ha OIIPECACIICHUC

2. www.fipi.ru/®PenepanbHblii HHCTUTYT
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MOJIEKYJISIPHON (pOpMYJIbI
OpPraHMYECKOT0 BEIIECTBA

neaarorut4dcCKux I/IBMGPCHI/Iﬁ

[IpakTuyeckas padora Ne 3.
Pemenue skcriepuMeHTaNbHBIX

69
3anay no teme "KapOoHOBbBIE
kucioThl. CioxkHbIe YGUpHT"
https://resh.edu.ru/subject/29/11/
XKupsl: ctpoenue, puznueckue »
70 o XMIHECKIE CBOHCTBA Poccuiickas 37eKTpOHHAS IIIKOJIA
https://www.yaklass.ru/p/himijasIKmnacc
(ruaponus)
Oco0eHHOCTH CBOWCTB KUPOB, https://resh.edu.ru/subject/29/11/
COAEpIKAIIMX OCTAaTKH Poccuiickas snexkTpoHHas mKoia
71 .
HETpeAeNIbHBIX KUPHBIX https://www.yaklass.ru/p/himijasIKnacc
KUCHOT. JKUpbl B IpUPOJIE
Mp11a Kak COJIA BBICIIIUX .
https://resh.edu.ru/subject/29/11/
KapOOHOBBIX KHCIIOT, HX »
7 vororee neiictaie. LIORSTHE 0 Poccwiickast 37eKTpoHHAs IIKOJIa
‘ https://www.yaklass.ru/p/himijasIKnacc
CHHTETHYECKUX MOFOIIIUX
cpeactax (CMC)
1. https://chem-ege.sdamgia.ru/ Penry
I'enetnyeckas cBs3b
TJICBOZIOPOJIOB H EI'D xuuua
73 YIJIEBOLOPOAL 2. www.fipi.ru/DenepanbHblii HHCTUTYT
KHCIIOPOJICOACPIKAIINX .
MEeIarorH4ecKuX U3MepeHuit
OpPTaHUYECKUX BEIIECTB
1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumus
CucremaTtu3zanus u : .
74 . 2. www.fipi.ru/®PenepanbHbIil HHCTUTYT
0000111eHIE 3HAHUH 10 TEME .
NeIarorMYeCcKuX N3MEepeHHH
OO6mias xapakTeprucTHKa https://resh.edu.ru/subject/29/11/
75 YTIICBOJIOB M KJIacCU(DUKAIIHS Poccwuiickas aeKTpoHHAs ITKOJIA

yIJIeBOJIOB (MOHO-, TU- U

https://www.yaklass.ru/p/himijaSIKnacc
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HOJIMCaXapH/ibl)

MoHocaxapuabl: Gpusmyeckue

https://resh.edu.ru/subject/29/11/
Poccuiickas 3JeKTpOHHAS IIIKOJIA

76 CBOMCTBA U HAXOXJICHUE B .

a https://www.yaklass.ru/p/himijasIKnacc
MIpUpoJIe
[IpumMeHeHne TIOKO3bI, €€ https://resh.edu.ru/subject/29/11/

77 3Ha4YCHUE B Poccuiickas a5eKTpOHHAs IIKOJIa
KU3HEACSITSITLHOCTH https://www.yaklass.ru/p/himijasIKmnacc
opraHusma
Jucaxapupl: caxaposa, https://resh.edu.ru/subject/29/11/

78 MaJbTO3a U JJAKTO34. Poccuiickas snexkTpoHHas 1mKoia
Haxosxnenue B nmpupojie u https://www.yaklass.ru/p/himijaSIKnacc
MIPUMEHECHUE JMCAXaAPHJIOB
[lonucaxapuapl: cTpoeHue https://resh.edu.ru/subject/29/11/
MaKpOMOJIEKYJl, GU3UYECKUE U Poccwuiickas anekTpoHHas 1IKoa

79 . .
XAMUYECKHE CBOMCTBA, https://www.yaklass.ru/p/himijaSIKnacc
MIPUMEHEHHE
[ToHsTHE 00 MCKYCCTBEHHBIX o

80 y https://www.yaklass.ru/p/himijaSIKmnacc
BOJIOKHAX OUps.//WWW.yaKlass.Iu/p/nimija

1. https://chem-ege.sdamgia.ru/ Penry
Pemenne pacueTHbIX 3a7a4 Ha
OTpeieNICHUE JT0JIA BBIXO/1a EI'D xuuna
81 benci 7107 A 2. www.fipi.ru/DenepanbHblii HHCTUTYT
MPOIYKTa PEaKuu OT .
MeIarorn4ecKuX U3MepeHuit
TEOPETHUYCCKH BO3MOKHOTO
1. https://chem-ege.sdamgia.ru/ Penry
Cucremaru3zanus u EI'D xumus

82 00o01IeHre 3HAHUH TI0 2. www.fipi.ru/®PenepanbHbIil HHCTUTYT
pasneny NeIarornIeCcKuX U3MEepeHH
KontpoinbHas paboTa mo teme 1. https://chem-ege.sdamgia.ru/ Penry

83 "Kucnopocoaepxkarue EI'D xumus

OpraHNYeCcKHue CoeIMHeHus"

2. www_fipi.ru/DenepanbHblil HHCTUTYT
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neaarorut4dcCKux I/IBMGPCHI/Iﬁ

AMUHBL: KJTacCUPUKAIIHS,
CTPOEHHE MOJIEKYJI, 001Iast

https://resh.edu.ru/subject/29/11/
Poccuiickas 3JeKTpOHHAS IIIKOJIA

84 opMyJia, U30MEpHs ..
bopuyra, YA, https://www.yaklass.ru/p/himijasIKnacc
HOMEHKJIATypa U (U3HICCKUE
CBOMCTBA

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

85 XUMHUYECKUE CBOKCTBA Poccuiickas snexkTpoHHas 1mkoia
anupaTHICCKUX aMUHOB https://www.yaklass.ru/p/himijaSIKnacc
AWM. CTPOCHIE AHIHA https://resh.edu.ru/subject/29/11/

36 0co 66HH;)CTEI UMIECKIX ’ Poccuiickas anekTpoHHas 1IKoJia

. https://www.yaklass.ru/p/himijaIKnacc
CBOWCTB aHWJIMHA
CriocoBLl MMM I https://resh.edu.ru/subject/29/11/
g7 OHMEHOHE a}J]m O — Poccuiickas snexkTpoHHas 1mKoia
p https://www.yaklass.ru/p/himijaSIKnacc
aMUHOB https:, y p ]
AMUHOKHCIIOTHI: .
HOMEHKIATYDA 1 H30MEDI https://resh.edu.ru/subject/29/11/
88 (bmnqecxnzr:: solfcTBa pHs, Poccuiickas snekTpoHHas IIKoJa
) https://www.yaklass.ru/p/himijaSIKnacc
OTtnenpHBIC IPEICTABUTENH O
AMUHOKHCIIOT
X i )
a;ﬁiiel:;{;;ciimma https://resh.edu.ru/subject/29/11/
89 6H0ﬂ0rnqecxc;e SHAYCHIE Poccuiickast 3eKTpoOHHas MIKOJIa
https://www.yaklass.ru/p/himijafIKnacc
amMuHOKHCNOT. CHHTE3 U
THJIPOJTU3 TIENTH]IOB
Bk KAk TDHPOTHLLE https://resh.edu.ru/subject/29/11/
90 PHPOIL Poccuiickas anekTpoHHas 1IKoJia

HOJMMEPBI; CTPYKTYphI OEJIKOB

https://www.yaklass.ru/p/himijaIKnacc
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https://resh.edu.ru/subject/29/11/
Poccuiickas 3JeKTpOHHAS IIIKOJIA

91 XHWMHYECKHE CBOMCTBA OCIIKOB ..
https://www.yaklass.ru/p/himijasIKnacc
1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumus
[IpomexxkyTouHas arrecranus . .
92 32 2023-2024 VaeBHLLL [0 2. www.fipi.ru/DenepanbHblii HHCTUTYT
y A MeIarorn4ecKux u3MepeHuit
A3zoTcoaepikaliue .
reTe OIfI/IIE)J'II/IT-II{CICKI/Ie https://resh.edu.ru/subject/29/11/
93 COG,I[I:/I nerms. HYKICHHOBbLE Poccwuiickas aneKTpoHHAs ITKOJIA
Y https://www.yaklass.ru/p/himijaIKnacc
KHCJIOTBI: COCTaB, CTPOCHUE U
OHOJIOTHYECKast POJIb
[TpakTrueckas padota Ne 4.
Pemenne skcriepuMeHTATLHBIX
94 3a7a4 10 TEME
"A3oTcoaeprKaniue
OpraHNYeCcKUe CoeTMHeHus"
[IpakTtuyeckas padora Ne 5.
Pemenue skcriepuMeHTATEHBIX
95 3a/1a4 10 TeMe
"Pacno3naBanue
OpPraHMYECKUX COeAUHEHUN"
1. https://chem-ege.sdamgia.ru/ Penry
Konrponsnas pabora no Teme EI'D xumus
96 "A3oTcoaeprKaniue 2. www.fipi.ru/DenepanbHblii HHCTUTYT
OpraHUYECKUE COCTUHEHUS" MeArOTUICCKUX U3MEPEHUI
OcCHOBHBIC TIOHATHUS XHMHH o
97 https://www.yaklass.ru/p/himijasIKnacc

BBICOKOMOJICKYJIAPHBIX
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COC,I[I/IHGHI/Iﬁ 1 MCTOABI UX
CHUHTE3a —II0JIMMEPpHU3ald U
ITOJIMKOHACHCALI A

98

ITmactmacchel. YTunuzamnusa u
nepepaboTKa IIacTUKa

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

99

DnacToMepbl: HaTypaJlbHBIH
CHUHTETHUYECKHE KayuyKH.
Pe3una

100

BosnokHa: HaTypainbHBIE,
HICKYCCTBEHHBIE,
cunretndeckue. [lonumepsr
CHELMAIBHOIO Ha3HAYEHUs

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

101

[Ipaktuyeckas padora Ne 6.
Pemenue skcriepuMeHTATLHBIX
3a7a4 10 TeMe
"Pacmo3HaBanue ImacTMacce 1
BOJIOKOH"

102

O0001eHNEe 1
CUCTeMAaTH3AIHS H3YYSCHHOTO
MaTepualia 1o TemMe
"BBICOKOMOJIEKYJISIPHBIE
coenuHeHus"

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

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

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

102
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11 KUIACC

KoauuecTBO 4acoB

Ne Tema voOKa K n Hara JIEKTPOHHBIE N (PpPOBbIE
n/n yp Bcero OHTPOTHHBIC PAKTHYECKHE | pyavyenust | oGpasoBaTelbHBIE pecypebl
padoTsbI padoTsbI
Atom. CocTaB aTOMHBIX I~
. https://www.yaklass.ru/p/himijasIKnacc
1 saep. XUMUYECKUI 1
sneMeHT. M30Tonsl
CrtpoeHue 3J1eKTPOHHBIX .
p P https://www.yaklass.ru/p/himijasIKnacc
2 000J104€K aTOMOB, 1
KBaHTOBBIE YHCIIA
Knaccudukanus .
https://www.yaklass.ru/p/himijasIKnacc
3 XUMUYECKUX IJIEMEHTOB (S-, 1
p-, d-, f-31eMeHTHI)
4 Pacrnipenenenue 31€KTpoHOB 1 https://www.yaklass.ru/p/himijaIKnacc
110 AaTOMHBIM OpOUTAIISIM
DNeKTpOHHbIE
5 KOH(Urypauu aTOMOB 1 https://www.yaklass.ru/p/himijasIKnacc
3JICMEHTOB B OCHOBHOM U
BO30Y>KIEHHOM COCTOSTHUH
DNEeKTpOHHbBIE I
P https://www.yaklass.ru/p/himijasIKnacc
6 KOH(UTyparyy HOHOB. 1
DIEeKTPOOTPULIATENBHOCTD
[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
7 XHMHYECKHX dJIeMEHTOB /I, 1 https://www.yaklass.ru/p/himijasIKnacc
H. Menneneena, CBSI3b C
COBPEMEHHOU TEOPUEH
CTPOCHHSI ATOMOB
3aKOHOMEPHOCTH 1. https://chem-ege.sdamgia.ru/ Pemry
8 W3MEHEHUS CBOWCTB 1 EI'D xumus

XUMHNUYCCKHX 3JICMCHTOB U

2. www._fipi.ru/DeaepanbHbIii HHCTUTYT
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00pa3yeMbIX MU MPOCTHIX
Y CJIOKHBIX BEIIECTB MO
rpynnaM U nepuoaam

neaarorutdcCKux I/ISMepeHI/Iﬁ

CI/ICTeMaTI/ISaLII/IH u

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

0 KOJJIOMJHBIX paCTBOpPaAx

9 . 2. www._fipi.ru/®enepanbHbIii HHCTUTYT
000011IeH1Ee 3HAHUN 110 TEME ,
MeAarorn4ecKuX U3MepeHui
Buapr xumMnueckou CBS3H.
Mexanu3mbl 00pa3zoBaHUs
10 KOBAJIEHTHOM CBSI3H. https://www.yaklass.ru/p/himijasIKnacc
Bonoponnas cBs3b.
MexmoneKynspHbie
B3aUMOJICVICTBHSI
BaneHTHOCTh U BaJIeHTHBIC
BO3MO>XHOCTH aTOMOB.
1 CBsi3b DJIGKTPOHHOM https://www.yaklass.ru/p/himijaSIKnacc
CTPYKTYpBI MOJIEKYJI C UX
TE€OMETPUYECKUM
CTPOCHHEM
[IpencraBienus o
12 KOMILJIEKCHBIX https://www.yaklass.ru/p/himijasIKnacc
COCIMHEHHSIX: COCTaB U
HOMEHKJIATYpa
BemecTBa MoneKyIsipHOTO 1. https://chem-ege.sdamgia.ru/ Penry
1 HEMOJIEKYJISIPHOTO EI'D xumus
13 cTpoeHust. Turel 2. www.fipi.ru/DenepanbHblil HHCTUTYT
KPUCTAITMYECKHUX PEIIETOK MeJarorn4eckux u3MepeHui
Y CBOVCTBA BEIIECTB
TToHATHE O JHCTICPCHEIX https://www.yaklass.ru/p/himijaIKnacc
14 cucremax. [Ipencrasinenue
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VictuHHbBIE pacTBOPSI:
HACBIIICHHbBIE U

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

15 HEHACHIIICHHBIC,
pPacTBOPUMOCTb.
Kpucrannoruaparst
16 CriocoObl BRIpaKeHHS
KOHIIEHTPAIIMH PACTBOPOB
IICHUE 337134 . : -ege. ia. i
Pemenwne 3amay ¢ 1. https://chem-ege.sdamgia.ru/ Pe
HUCTIOJIb30BAHUEM TTOHATUH EI'D xumus
17 "MaccoBasi 1015 2. www.fipi.ru/DenepanbHblii HHCTUTYT
pacTBOpEHHOIO BelecTBa', MeJarorn4ecKux u3MepeHui
"MoJIsipHast KOHIeHTparus'"
1. https://chem-ege.sdamgia.ru/ Penry
Knaccudukanus n EI'D xumus
18 HOMEHKJIATypa 2. www.fipi.ru/®PenepanbHblii HHCTUTYT
HEOPraHWYECKHUX BEIIECTB MeJarOrHYeCKUX U3MEepEeHUN
1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumus
CucremaTtu3anus u . .
19 . 2. www.fipi.ru/DenepanbHblii HHCTUTYT
000011IeHNEe 3HAHNH 10 TEME 9
MeJarorn4ecKux u3MepeHui
KonTponbhas padota no
temaM "CTpoeHue aToma. .
poett 1. https://chem-ege.sdamgia.ru/ Penry
[Tepuonnueckuii 3aKOH U
EI'D xumus
[Tepnoanueckas cuctema . .
20 2. www.fipi.ru/DenepanbHblii HHCTUTYT
XHMHUYECKHX dJIEeMEHTORB /1. N
" MeJarorn4ecKux u3MepeHui
H. Menpaeneena',
"CTpoeHue BellecTna.
MHoroob6pasue BeniecTs"
Knaccudukarus 1. https://chem-ege.sdamgia.ru/ Pemry
21 XUMHUYECKUX PEAKIUH B EI'D xumusa

HCOpFaHI/IquKOﬁ n

2. www.fipi.ru/PenepanbHblii HHCTUTYT
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OpPTraHUYECKOW XHUMHUHU.
3aKOH COXpaHEHUsI MacChl
BEIIIECTB; 3aKOH
COXpaHEHus U
MpeBpaIleHHs SHEPTHU TIPU
XUMHYCCKUX PCAKIIHAX

neaarorut4cCKux I/ISMepeHI/Iﬁ

Temnossie 3¢ ekt
XUMHUYECKUX PEAKIIUH.

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

22 2. www.fipi.ru/®PenepanbHblii HHCTUTYT
Tepmoxumuyeckue .
Ne1arorMYecKuX N3MEepeHuil
ypaBHEHHUS
Berancnenus mo 1. https://chem-ege.sdamgia.ru/ Penry
YPaBHEHHUSAM XUMHYECKHUX EI'D xumus
23 peakuuii u 2. www.fipi.ru/DenepanbHblii HHCTUTYT
TEPMOXUMHUYECKUM Ne1arorMYecKiuX U3MepeHuit
YpaBHEHUSIM
. 1. https://chem-ege.sdamgia.ru/ Penry
CKOpoCTh XMMHUYECKON
eakuu, €€ 3aBUCUMOCTb EI' xumus
24 P ’ 2. www.fipi.ru/PenepanbHblii HHCTUTYT
OT Pa3IUYHBIX (PAKTOPOB. .
[e1arorMYecKuX U3MepeHuit
Karanu3 u xkatanuzaropsl
1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumus
['omorennsie u . .
25 2. www.fipi.ru/DenepanbHblii HHCTUTYT
reTepOreHHbIE PEAKIIUU .
Me1arOrMYecKMX U3MEpeHuit
[IpakTnueckas padora Ne 1
o teme "BnusiHue
26 pa3iauyuHbIX (PaKTOPOB Ha
CKOpPOCTh XUMHUUYECKOU
peakiuu"
27 O6partumblie u 1. https://chem-ege.sdamgia.ru/ Penry

HEoOpaTHMBbIe PEaKIHH.

EI'D xumuga
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XHUMHUYECKOE PABHOBECHE

2. www.fipi.ru/denepaabHbIii HHCTUTYT
MeAarornIeCKUX U3MEpEeHUH

[TpakTrueckas padota Ne 2
o teme "BnusHue

28 pa3IUYHBIX (HaKTOPOB HA
MOJIOKEHNUE XUMHYECKOTO
paBHOBecHs"
DNEeKTPOMUTUYECKAS

29 nuccoruanus. CUIbHbBIE U https://www.yaklass.ru/p/himijaSIKnacc
ci1a0ble ANEKTPOIIUTHIL.
CterneHpb TUCCOIMaIin
HNonHoe npousBeneHne

30 BoJbI. Cpelia BOAHBIX https://www.yaklass.ru/p/himijaSIKnacc
pactBopoB. BogopoaHbli
nokasatenb (pH) pactBopa

1. https://chem-ege.sdamgia.ru/ Penry

I'mpaponus coneit. Peakuuu, EI'D xumus

31 MIPOTEKAIOIIME B PACTBOPAX 2. www.fipi.ru/DenepanbHblii HHCTUTYT
JIEKTPOJIUTOB MeAarornIecKuX H3MEepeHUH
[TpakTrueckas padora Ne 3

32 o Teme "XuMuueckue
peakiuu B pacTBOpax
3JEKTPOJIUTOB"
OKHCIUTETHHO- 1. https://chem-ege.sdamgia.ru/ Penry
BOCCTaHOBUTEIIbHBIE EI'D xumus

33 peakuuu. Baxneunmme 2. www.fipi.ru/DenepanbHblii HHCTUTYT
OKHUCIIUTENH U MeJarorn4ecKux u3MepeHui
BOCCTAHOBHTEIIH

34 MeTo 35IeKTpOHHOTO 1. https://chem-ege.sdamgia.ru/ Penry

(2JIGKTOHHO-MOHHOT0)

EI'D xumusa
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Oasmanca

2. www.fipi.ru/®eaepanbHbIii HHCTUTYT
MeAarornIeCKUX U3MEpEeHUH

DJeKTPOIN3 pacTBOPOB U

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

35 2. www._fipi.ru/®enepanbHbIii HHCTUTYT
pacIuiaBoB BEICCTB o
MeAarorn4ecKuX U3MepeHui
1. https://chem-ege.sdamgia.ru/ Peury
EI'D xumus
Pemenue 3amgayu pasnuuHbIx ) .
36 TUIOB 2. www.fipi.ru/DenepanbHblii HHCTUTYT
MeAarorMIeCKUX H3MEPEHUH
1. https://chem-ege.sdamgia.ru/ Pemry
EI'D xumus
Pemenwne 3anay pa3nu4HbIX . .
37 TIIOB 2. www_fipi.ru/®eaepanbHbIii HHCTUTYT
[E€1arOrM4eCKnX U3MEpEHUIN
1. https://chem-ege.sdamgia.ru/ Penry
CucreMarmu3anus u EI'D xummus
38 0000111eHIE 3HaHUI 110 TeMe 2. www.fipi.ru/®PenepanbHblil HHCTUTYT
"Xumuaeckue peakuu' MEIaroru4ecKnuX N3MEepeHui
1. https://chem-ege.sdamgia.ru/ Penry
Kontposnbnas padota no EI'D xumus
39 TeMe "XUMHUYECKHE 2. www._fipi.ru/®eaepanbHbIii HHCTUTYT
peakuun" NEeJarOrH4eCKUX U3MEpPEHUN
[TonoxxeHne HEMETAIIIOB B
[Tepuoanueckoil cucreme o
P https://www.yaklass.ru/p/himijaIKnacc
40 XUMHUYECKHUX AIEMEHTOB /.

. Menneneena u
0COOEHHOCTH CTPOCHHUS UX
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aToMoB. Dusnueckue
CBOMCTBa HEMETAJIIOB

41

AnnoTponus HEMETAJUIOB
(Ha mpuUMepe KucIopoa,
cepsl, ¢pochopa u yriaepoaa)

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

42

Bonopox: nonyuenue,
¢buznveckre 1 XUMHUYECKHUE
cBoricTBa. ['mapuibl

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

43

["asiorensl: HaxX0XKICHUE B
IPUPOJE, CIIOCOOBI
MOJy4YeHus1, PU3NIECKUe U
XMMUYECKHE CBOWCTBA

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

44

I"ajloreHoBOIOPOBI.
Baxneiimne
KHUCIJIOPOJCOAEpKALIUE
COE/IMHEHMSI TAJIOTEHOB

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

45

JlaGopaTtopHsle 1
MIPOMBIIIICHHBIC CITOCOOBI
MOJTyYEHUS TAJIOTCHOB.
[IpumeHeHue rajsoreHoB u
HUX COeIUHEHUN

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

46

[IpakTnueckas paborta Ne 4.
Pemenue
IKCTIIEPUMEHTAJIBHBIX 33724
o Teme "I"amorensr"”

47

Kucnopona: naboparopHsie u
MIPOMBIIIIJICHHbIE CTIOCOObI
NOJIy4YeHHUs1, PU3NIECKUe U
XUMHUYECKHAE CBOWCTBA.
O3on. [Ipumenenue
KHCJIOPOJA U 030Ha

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

48

OKCHJIBI U IEPOKCHJIBI

https://www.yaklass.ru/p/himijaSIKnacc
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Pemenue 3amau Pa3IMIHBIX

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

49 TIIOB 2. www.fipi.ru/®eaepanbHbIii HHCTUTYT
NEeJarOrH4eCKUX U3MEPEHUN
https://resh.edu.ru/subject/29/11/

Cepa: HaXOX/JICHUE B "
Poccuiickas anexkTpoHHas mKoia
50 MIPUPOJIC, CIIOCOOBI
HOMYHCHHA, (bml/fquKHe " https://www.yaklass.ru/p/himijaSIKnacc
XAMHAYECKHE CBOMCTBA
https://resh.edu.ru/subject/29/11/
Poccwuiickas aneKTpoHHas KO

51 CepoBoaopo, cyab(uabt
https://www.yaklass.ru/p/himijaSIKnacc
https://resh.edu.ru/subject/29/11/

Kucnoponconepsxaiue "
Poccuiickas snexkTpoHHas mKoia

59 COCJTUHCHHSI CEPBHI.

0006651 HOCTH CBOUCTR https://www.yaklass.ru/p/himijasIKnacc
CEPHOM KUCIIOTHI
[TpakTrueckas padota Ne 5.
Pemrenue
53 AKCIEPUMEHTAIBHBIX 3374
o teme "Cepa u eé
coenuHeHus"
A30T: HAX0XKICHUE B https://resh.edu.ru/subject/29/11/
MIPHUPOJIe, CIIOCOOBI Poccwuiickas 351eKTpOHHAS IITKOJIa
54 noJtydeHusi, Gpu3nyecKkue u
XAMHAYECKHAE CBOMCTBA. https://www.yaklass.ru/p/himijafIKnacc
AMMUAK, HUTPUbI
55 Kucnopoaconepxarniue https://resh.edu.ru/subject/29/11/

COCOAMHCHUA a30Ta.

Poccuiickas aieKTpoHHas MIKOJIa
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Oco0eHHOCTH CBOMCTB
a30THOU KHUCJIOTEI

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

HpI/IMeHeHI/Ie a30Ta 1 €10

https://resh.edu.ru/subject/29/11/
Poccuiickas anexkTpoHHas mKoia

56 coeTUHEHUN. A30THBIE
ynoopeHus https://www.yaklass.ru/p/himijaSIKnacc
docdop: HaxOKIEeHHUE B https://resh.edu.ru/subject/29/11/
MIPUPOJIC, CIIOCOOBI Poccuiickas 3neKTpOHHAS IIKOJIA
57 MOJTy4YeHus1, GU3NIECKUe U
XUMHUYECKHUE CBOWCTBA. https://www.yaklass.ru/p/himijasIKnacc
®Docdunel u pochun
https://resh.edu.ru/subject/29/11/
Oxkcunbl pocdopa, »
Poccuiickas anexkTpoHHas mKoia
53 docdopconepxariue
Kucnotel. Conu hocdoproii https://www.yaklass.ru/p/himijafIKnacc
KHCIIOTHI
https://resh.edu.ru/subject/29/11/
[Tpumenenue docdopa u Poccuiickas 3neKTpOHHAs IKOJIA
59 €ro COeTMHEHUH.
docdopHble yaoOpeHHs https://www.yaklass.ru/p/himijafIKnacc
ITpakTuyeckas padora Ne 6.
Pemenue
60 AKCIEPUMEHTAIBHBIX 3a1a4
o Teme "A3zot u pochop u
HUX COeqrHEHNT"
Yrinepos: HaxoKISHHE B https://resh.edu.ru/subject/29/11/
NPUPOJIE, AIOTPOITHBIC Poccwuiickas aneKTpoHHas IIKOJIa
61 Moaudukanym; Gusndeckue

U XUMHYECKUE CBOWUCTBA,
IIPUMEHEHHUE

https://www.yaklass.ru/p/himijasIKnacc
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Oxkcun yrinepona(Il), oxcnn

https://resh.edu.ru/subject/29/11/
Poccuiickas anexkTpoHHas mKoia

62 yrnepona(lV), yronpHas
KHCJIOTa U €€ COIn https://www.yaklass.ru/p/himijaSIKnacc
1. https://chem-ege.sdamgia.ru/ Penry
Pemenne 3amay pa3IMuHBIX E'D xuvns
63 THIIOB A& 2. www.fipi.ru/PenepanbHblii HHCTUTYT
MeIarOrMYeCKUX U3MEPEHUI
.. https://resh.edu.ru/subject/29/11/
Kpemuuii: HaxoxeHue B "
Poccwuiickas 351eKTpOHHAs IIKOJIa
64 MIPUPO/IE, CTIOCOOBI
HOMYHCHHA, (bmlﬁquKHe " https://www.yaklass.ru/p/himijasIKnacc
XAMHYECKHE CBOMCTBA
https://resh.edu.ru/subject/29/11/
Oxcup kpemuus(1V), Poccuiickas 35eKTpoHHas MIKoia
65 KpEeMHUEBasi KUCIIOTA,
CUJINKATEI https://www.yaklass.ru/p/himijafIKnacc
https://resh.edu.ru/subject/29/11/
[IpuMeHeHne kpeMHUs U <
’ Poccuiickas 3neKTpOHHAS IIKOJIA
66 ero coenquaenuii. CTexio,
CrO TIOJIyHCHHUE, BB https://www.yaklass.ru/p/himijaSIKnacc
CTEKJIa
1. https://chem-ege.sdamgia.ru/ Penry
Pemenue 3amay pa3ImyHBIX EI'D xivus
67 TUIOB i p 2. www.fipi.ru/DenepanbHblii HHCTUTYT
MeAarornIecKuX H3MEepeHUH
CucremaTtuzanus u 1. https://chem-ege.sdamgia.ru/ Penry
68 000011IeHNE 3HAHUHN I10 TEME EI'D xumus

"Hemeramisr"

2. www.fipi.ru/PenepanbHblii HHCTUTYT
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neaarorut4cCKux I/ISMepeHI/Iﬁ

KonTponbhas padota no

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

69 " " 2. www.fipi.ru/DenepanbHblii HHCTUTYT
teme "Hemeraib .
MeIarOrMYeCKUX U3MEPEHUI
1. https://chem-ege.sdamgia.ru/ Pemry
AHanus pe3ynbTaToB EI'D xumus
70 KOHTPOJIbHOM paboThI, 2. www.fipi.ru/DenepanbHblii HHCTUTYT
KOPPEKIIHsI OIINO0K MeIarOrMYeCKUX U3MEPEHUI
[Tonoxenue MeTajuioB B )
. https://resh.edu.ru/subject/29/11/
[lepuonuveckoii cucteme "
Poccuiickas anexkTpoHHas mKoia
71 XUMHYECKHUX IJIEMEHTOB.
OcobemmocTu CTpocHus https://www.yaklass.ru/p/himijafIKnacc
INIEKTPOHHBIX 000JI0UEK
aTOMOB METAJUIOB
https://resh.edu.ru/subject/29/11/
O6mue puznyeckue o
N Poccuiickas snexkTpoHHas mKoia
7 CBOWCTBA METAJLIOB.
lpunenenne uetanios 8 https://www.yaklass.ru/p/himijaSIKnacc
OBITY U TEXHUKE
https://resh.edu.ru/subject/29/11/
Poccwuiickas anmekTpoHHas IIKOJa
73 CrutaBbl METaJLJIOB.
OPPO3HA METAILIIOB https://www.yaklass.ru/p/himijasIKmacc
1. https://chem-ege.sdamgia.ru/ Penry
Pemenue 3amad pa3nuuHbIx EI' xuwia
74 A&t P 2. www.fipi.ru/DenepanbHblii HHCTUTYT

THUIIOB

neaarorutdyeCKux I/I3MepeHI/Iﬁ
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DJIEKTPOXUMHUYECKHUM Psif
HaIPSKEHUN METaJIOB.

https://resh.edu.ru/subject/29/11/
Poccuiickas anexkTpoHHas mKoia

73 O061mme crioco0sl
https://www.yaklass.ru/p/himijasIKnacc
MOJTyYEHUS] METAIIJIOB
OO0mas xapakTepucTuKa
MeTaioB [A-rpymnmbl
[Teproaudeckoii cuCTeMbI https://resh.edu.ru/subject/29/11/
XUMHUYECKUX DJIEMEHTOB. Poccwuiickas 35eKTpoHHAs IIKOJIa
76 Hatpuii n xanmii:
NoJy4eHue, pu3nueckue u https://www.yaklass.ru/p/himijaIKnacc
XUMHYECKHE CBOICTBA,
MIPUMEHEHUE TIPOCTHIX
BEIIECTB U UX COCUHECHUI
OOm1ast xapaKTepUCTHKA
MeTtaiuioB [IA-rpynmsl
[lepronnueckoii cucTeMbl https://resh.edu.ru/subject/29/11/
XUMHUYECKUX DJIEMEHTOB. Poccwuiickas 35ieKTpoHHAS ITKOJIa
77 Maruuii ¥ KaJabLuii:
nosy4yeHue, Gpu3ndecKue u https://www.yaklass.ru/p/himijasIKnacc
XHMHYECKHE CBOMCTBA,
MIPUMEHEHNE POCTHIX
BEIIECTB U UX COCIMHECHUI
https://resh.edu.ru/subject/29/11/
e Poccuiickas anexkTpoHHas mKoia
73 €CTKOCT BOJBI 1
CrIocodr! e€ ycTpaneHus https://www.yaklass.ru/p/himijaSIKnacc
https://resh.edu.ru/subject/29/11/
AJIOMUHUIL: TIOTy4YeHHeE, Poccwuiickas 351eKTpoHHAS ITKOJIa
79 (bu3HYECKUEe U XUMUYIECKHE

CBOfICTBa, IMPUMCHCHUC

https://www.yaklass.ru/p/himijasIKnacc
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AmMdoTepHbIC CBOMCTBA
OKCHJIa ¥ TUJIPOKCHUIA

https://resh.edu.ru/subject/29/11/
Poccuiickas snexkTpoHHas 1mKoJa

80 AJTFOMUHUA,
TUAPOKCOKOMILIIEKCHI https://www.yaklass.ru/p/himijaSIKnacc
ATFOMUHUS, UX IPUMECHCHHE
1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumus
Pemenue 3anay pa3nuvHbIX ) .
81 TIIOB 2. www.fipi.ru/®eaepanbHbIii HHCTUTYT
NEeJarOrH4eCKUX U3MEpPEHUN
ITpakTuyeckas padora Ne 7.
Pemenue
82 SKCIEPUMEHTAJIbHBIX 3a7a4
1o tTeMe "MeTtaiibl
IJIaBHBIX noarpymnmn"
OO6m1ast XxapakTepucTUKA https://resh.edu.ru/subject/29/11/
METAJLJIOB HOOOYHEIX Poccwuiickas anmeKkTpoHHas 1Ko
83 noarpynmn (b-rpymm)
[Teproandaeckoii cUCTEMbI https://www.yaklass.ru/p/himijasIKmacc
XAMHAYECKHUX DJIIEMEHTOB
https://resh.edu.ru/subject/29/11/
dusnueckue U XUMHYECKUE <
N Poccuiickas snexkTpoHHas mKoia
34 CBOMCTBa XpOMa U €ro
COCIMHEHUHN, NX ..
A ’ https://www.yaklass.ru/p/himijaSIKnacc
MIPUMCHCHUE
. https://resh.edu.ru/subject/29/11/
Bakueiinme coemuHEeHAA N
Poccwuiickas anmekTpoHHas IIKOJa
35 Mapranna. [lepmanranar
KaJIusl, er0 OKUCIIUTEIbHbBIE C
o https://www.yaklass.ru/p/himija IKiacc
CBOWCTBa
dusnueckue U XUMUYECKUE https://resh.edu.ru/subject/29/11/
86 CBOICTBA JKeNe3a U €ro Pocculickas 351eKTpOHHAs 1IKOIA

coenuHenuii. [lonyuenue u
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IMPUMCHCHUC CILJIaBOB
KEJIC3a

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

dusnyueckue U XUMHUIECKHE
CBOMCTBa MeU U €8

https://resh.edu.ru/subject/29/11/
Poccuiickas snexkTpoHHas mKoia

87 N
COEIUHEHHH, NX ..
A https://www.yaklass.ru/p/himijaSIKnacc
MIPUMEHEHNE
https://resh.edu.ru/subject/29/11/
dusnueckue U XUMHUYECKHE o
. Poccuiickas 35ekTpoHHas IIKoia
CBOWCTBA LIMHKA U €r0
COEIMHEHMH, UX ..
88 a1 https://www.yaklass.ru/p/himijasIKnacc
MIPUMEHEHHE.
I'mnpokcoxkoMILIEKCHI
MHKA
[IpakTnueckas padora Ne 8.
Pemenne
89 IKCIIEPUMEHTAJIbHBIX 33724
o TeMme "MeTaiuibl
11000YHBIX oArpynn"
1. https://chem-ege.sdamgia.ru/ Penry
Peutenue 3amay pa3imyHbIX EI'S xumua
90 TIIOB atp 2. www.fipi.ru/®eaepanbHbIii HHCTUTYT
NeJarOrH4eCKUX U3MEpPEHUN
O606weHIE 1 1. https://chem-ege.sdamgia.ru/ Pemry
CI/ICTCII-\I/IlaTI/I?)a Ust EI'S xumus
91 1 2. www.fipi.ru/®eaepanbHbIii HHCTUTYT
M3YYEHHOTO MaTepuasa 1o o
" " MeJaroru4ecKux N3MepeHui
TeMme "MeTaibl
1. https://chem-ege.sdamgia.ru/ Pemry
9 Konrponbnas padora mo EI'D xumus

TeMme "Metamis!"

2. www_fipi.ru/®eaepanbHbIii HHCTUTYT
[IeJarOTHYECKUX U3MEPEHUN
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AHanu3 pe3yiabTaToB

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

93 KOHTPOJIbHON paboTHI, 2. www.fipi.ru/®eaepanbHbIii HHCTUTYT
KOPPEKIHS OMIHO0K MeAarorn4ecKux u3MepeHui
Ponb xumun B obecrieyeHUH
YCTOMYHUBOTO Pa3BUTHUSA
94 yenoseuecTBa. [lonsaTue o https://www.yaklass.ru/p/himijasIKnac
HAyYHBIX METOJaX
WCCJICTOBAHMSI BEIIECTB
Hayunbie npuHIMITBI
OpraHHU3aIHA XUMUIECKOTO
MIPOU3BO/ICTBA. o
95 P A https://www.yaklass.ru/p/himijasIKnac
[TpomblnIeHHBIE CTTOCOOBI
MOJTyYEHUs] BaKHEHIIINX
BCIICCTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY>Karollel Cpesibl U ero
TTOCJICACTBHSI
XuMUs U 310pOBbE
97 yenoBeka. JIekapcTBEHHBIC https://www.yaklass.ru/p/himijaSIKnac
CpeJCTBa
Xumust nmuimy. Pois xumMun
98 B 00eCIeYeHNH MUIIeBON https://www.yaklass.ru/p/himijasIKnac
6e30MacHOCTH
Kocmernueckue n
99 nap(proMepHbIe CpesICTBa. https://www.yaklass.ru/p/himijaIKinac
berToBas xumust
XWUMUS B CTPOUTEIIBCTBE.
100 Baxueiiiue crpoutenbHbie https://www.yaklass.ru/p/himijasIKnac

Y KOHCTPYKIIMOHHBIE
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MaTCpHaJbl

XUMHUS B CEILCKOM

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

101 xo3siicTBe. OpraHn4yeckue u 1
MUHEpaJIbHBIE YI00peHUs
1. https://chem-ege.sdamgia.ru/ Penry
EI'D xumus
2. www.fipi.ru/DenepanbHblii HHCTUTYT
CucremMaTuzanusa u o
102 1 NEeJarOrn4eCKuX U3MEepeHnn

000011IEHHE 3HAHUHN 110 TEME

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

OBIIEE KOJIMYECTBO YACOB
110 [IPOTPAMME

102



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




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 11 xknace/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlyaun B.B.; mox
penaxuueit Jlynuna B.B., O61mecTBo ¢ orpaHHueHHOM OTBETCTBEHHOCTHIO «[IPODAY;
AxuunonepHoe obmectso «M3narensctBo «IIpocBemenue»

Xumus. YrayOneHHslil ypoBeHb. 10 kiacc. Y4eOHUK C 3JIEKTPOHHBIM MPUIIOKEHUEM (aBTOPBI
Epemun B.B.,Ky3smenko H.E., Tepenun B.U., /Ipo3nos A.A., Jlynun B.B.)

METOANUYECKHUE MATEPUAJIbBI JJIAA YUUTEJIA

Meroanueckoe nocobue k yueoOHuky B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna, A. A.
Hpoznosa, B. B. Jlyanna «Xumus. YriuyoOneHnsiii ypoBenb. 11 kimace» (aBropsl B. B. Epemun,
B. 1. MaxonuHa, O. }O. Cumonosa, U. B. Epemuna, A. A. Jlpo3aos, O. 0. Kepumos
Meroanueckoe nmocooue k yueoOnuky B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna, A. A.
Hpo3znosa, B. B. Jlynuna «Xumus. YrayOnenssiii yposesb. 10 kinace» (aBTops! B. B. Epemun,
B. 1. MaxonwuHna, O. FO. CumonoBa, 1. B. Epemuna, A. A. Jlpozaos, 3. FO. Kepumon

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1. https://chem-ege.sdamgia.ru/ Penry EI'D xumus
2. www.fipi.ru/®@enepanbHblil HHCTUTYT MEIarornuyecKux U3MepeHui

3.https://resh.edu.ru/subject/29/11/ Poccuiickas 35eKTpoHHAs HIKOJIa
4. https://www.yaklass.ru/p/himijafIKnacc
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