MUHUCTEPCTBO IMPOCBEIIEHUA POCCUICKOM ®EJIEPALIUU
MuHucTepcTBO 00pa30BaHUNA, HAYKH U MOJIOAEKHOM MOJUTHKH
Kpacnonapckoro kpas
Ynpagsienue o0pazoBaHus A/AMUHUCTPALUN MYHHIHMIIAJIbHOI0 00pa30BaHus
ropoa Apmasup
MAOY COHLI Ne 9

PABOYAS ITPOI'PAMMA
(ID 563888)

yueOHoro npeamera « XMMus. Yr/ay0JeHHbIN YPOBEHb»
st ooyyatrommumxest 10 —11 kiaccos

ropoa Apmasup 2023 rox



MNOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanmbHOTO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npeacrapneHHbix B deneparbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTeNIbHbIX Opranuzanusix Poccuiickoi
denepanuy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
®deneparun Ha niepuoa 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XuMHUsl Ha ypOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOTo oOpa3oBaHusi ywamuxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3zyeMoe B YCIOBUAX JU(DPEepeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0I1Ee00pa30BaATENBbHYI0 U
OOMIEKYIBTYPHYIO TIOJTOTOBKY BBIMYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTanui uxX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU B COLIMYME, a TAKXKe IS
IPOJOJKEHU OOy4YeHHUsI B OpraHM3auusax NpodecCHoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMHUS SBISIETCS OJHOU U3 MPUOPUTETHBIX AUCIIUTLIINH.

B nmnporpamme no XumuM Ha3Haue€HUE ImpeaMera «XHUMHsD MOJIydaer
NOJIpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs M TpeOOBAHMN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUIIETENIBCTBOM TOMY SIBJISIIOTCSI CJIEAYIOIIME BBIMOJHIEMbIE MPOTPAMMOM 10
XUMUU QYHKIINH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpod oOecrneynBaeT
NOJIyYeHUE NPEICTaBICHUS O LEeNAX, COAEpX aHuM, OOIeH cTpaTeruu
oOy4eHHMsI, BOCIUTAaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEICTBAMH IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npenycMaTpuBaeT
ONpeJiesieHre: MPUHILUIOB CTPYKTYpUPOBAHUS U TOCIIENOBATEIbHOCTH
U3yYCeHUs Y4eOHOTO MaTepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISI U OLIEHKHM 0Opa3oBaTeNIbHBIX JOCTHKEHHM OO0ydJarommxcs B
pamMKax MTOTOBOM arrectanud B (GopMe E€IUHOr0 TOCYAapCTBEHHOTO
9K3aMEHa M0 XUMHH.

[Tporpamma asist yriayOGn€HHOTO U3yUEHUsI XUMUU:

e YCTaHaBIMBAaET MHBApPUAHTHOE MPEIMETHOE COJIep)KaHue, 00sf3aTeabHOe
JUIS W3y4YeHUsT B paMKaxX OTACTbHBIX Mpoduieit, mnpemycMaTpuBacT
pacmpesielieHie W CTPYKTYPUPOBAHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;



e JAET IMpHUMEPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISl UBYUYEHUSI OTJICTBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4e€OHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEXIPEAMETHBIX CBA3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3a]a4 U3yYEHHUs IIpeaMeTa
Ha yTiTyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUSI OCHOBHOM 00pa30oBaTelIbHOM
POrpamMMBbI CpEIIHEro oO1ero oOpazoBaHus (JINYHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-IT03HABATENbHBIX ~ ACMCTBUI  00ydaroIlierocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETA.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOM MpPOrpaMMoOil MO  XUMHUHU
00sA3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTh BbIOOpa €ro BapUAaTUBHOW COCTABIISIIOLIEH,
KOTOpas JOJDKHA OMPENENSIThCS B COOTBETCTBUHM C HANPABICHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cUCTEME
nuddepeHnpoBaHHOT0 O0yYeHHUS Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOTO U3Y4YEHHUS HaNpaBieH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TallOM  IOJIYYEHUS  XMUMHYECKOIrO
oOpa3oBaHusI B paMKaX M3yUYCHUS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OPraHU3aLUsAX CPEIHEro NpodecCHOHaIbHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XHUMHs» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO HA  paclIdpeHue U YriayOJieHHe TEOpETHYECKOH U
MPaKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPENeAEHHBIN Mpoduib
oOy4eHHMsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusix npodeccuoHaibHOro oopa3zoBanus. Hapsnay ¢ aTum,
B cBere TpeboBanuii PI'OC COO Kk mnjuaHUpPyEeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll  00pa30BaTEIBPHON MPOTPpaMMBI  CpPeAHEro o0Iero oOpa3oBaHHS
U3yUCHHE TMpeaMera «XUMHs OpPHEHTUPOBAHO TaKXE Ha peEUIeHue 3aj1ad
BOCITUTAHUS W COIMAILHOTO Pa3BHUTHs O0ydarommxcs, Ha GOpMHUPOBAHUE y HUX
OOIIEUHTEIUICKTYaTbHBIX YMEHHUM, YMEHUA DPAIlMOHAU3ANA y4eOHOTO TpyJa H
0000MIEHHBIX  CIOCOOOB  JICATCIBHOCTH, HMMEIOIMMX  MESKIUCITUIIINHAPHBIH,
HAJNPEIMETHBIA XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4eHHUS
ABJIAIOTCS YIIyOn€éHHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NOIX0I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpP)KAaHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY



npuHAThl nojioxkeHus PI'OC COO o paznuuusx 0a30BOTO M yIIIyOJIEHHOTO
YPOBHEHN U3YUYEHHUS IIPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHWYEeCKasi XUMUS» COCTaBISET COBOKYIHOCTh NPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs NIpeaMera. JDTa CUCTEMaA
3HAHMI MOJy4YaeT ONpeaeiaEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH O00BEM  (PAKTOIOrMUECKOrO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Yy4eHMsI IpenMera oOecredeHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEIMYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIMPEHUS U YIiyOJeHHs
IPEJICTaBICHUNA O CTPOCHUM BEIIECTBA, XMMHUYECKOM CBA3M M 3aKOHOMEPHOCTAX
IPOTEKaHUsl PEAKIMM, pACCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMUUYECKON KUHETHKHU
U TepMoAuHaMHMKH. M3ydeHume mnepuogumueckoro 3akoHa U Ilepuoauueckoi
CUCTEMBl ~ XHMHYECKHX  DJJEMEHTOB  0Oa3upyeTrcs  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XHUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUS SHEPTETUICCKUX U3MEHEHUH MpH €€ 00pa30BaHUU H
pa3pylIeHUH, a TaKKEe ¢ TOYKH 3PEHHUs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUIIOB ~ peakuuMid  JomojHsercs  (HOpMUPOBAHHEM  MpPEACTaBIEeHUH 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHm4yeckoidl XMMHUU HPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCJIMHEHUM ynenseTca 0co00oe BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX ddekTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKiuil.

Ocoboe 3HayeHWe UMEEeT TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yriay0aEHHOTO YPOBHS M3YUYEHUS JIJISl KJIACCOB ONpeeEHHOro npodus (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep [JONOJHEHWH K oOuel cucreme
IpeIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSIHUE CMEXHbIE IpeaMmeTsl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3NYECKOro npoduiis 0oJbIioe
3HaueHUe OyIyT MMEThb AJIEMEHThl ydeOHOro martepuana no odmed xumuu. [Ipu
U3YYEHUU TMpeJAMeTa B JAHHOM CJy4yae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHH B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISipHAs Teopusi (MOJEKYJsApHasi Teopusi B (U3UKE), 3aKOHBI COXpPAHEHUS
MacChbl W HHEPruU, 3aKOHBI TEPMOJMHAMHKHU, 3JIEKTPOJU3a, MPEJCTaBICHUS O
CTPOEHHUU BELIECTB U APYToe.

B To xe BpemMss B coJepKaHMU TpenMera JUid KJIacCOB XHMHKO-
ouonoruyeckoro npoduiast OONbLINKM yAeNbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aTOM ciiydae mpenocTaBisieTCss  BO3MOXKHOCTb it Oosee
OOCTOATEIBLHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOMST, K TMpUMEpYy, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUIOUAbI, O€JIKH, YTIJIEBOJbl, HYKJICHHOBBIC
KUCIIOTHI U Apyrue. Ilpu 3ToM 3HaHHS O COCTaBE M CBOMCTBaxX MpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPTraHMYECKHUX BEIIECTB CIIy)KaT OCHOBOM [JIsi HM3y4EHHs
CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUSI, TUILEBAPEHUSI.



B mmane ¢GopMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHMS, OCBOCHMSI
OOIIEHAYYHBIX METO/IOB MO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HaHUU W3y4YeHHEe MpeaMera «XUMHs» Ha YriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NOpeaMeTb», «MaremaTuka u
uHpopMaTuka» u «Pycckuil sI3bIK U TUTEpATypay.

[TIpu wusyyeHun ydeOHOro mnpeamera «XHUMHs» Ha YIIIyOJIEHHOM YpOBHE
Tak)ke, Kak Ha YpOBHE OCHOBHOI'O M CpeAHero ooOiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil MEepBOCTENICHHOW 3HAYMMOCTH SIBIISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, IPaKTUYECKON
JIEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yudeHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeeH, Kak:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW IPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil posu B oOecrnedyeHuu
YCTOMYMBOIO  pa3BUTHSA  YEJIOBEYECTBA: B  PEIICHHMH  IpoOsemM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecleyeHnn palroHAIBHOTO MPUPOIONOIb30BaAHMS, B (OPMHPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAKXKE SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHOMN CpeIe;

e OCBOCHHME CHUCTEMBbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLIEH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (GyHIaMEHTaIbHbIX
MOHATUH, 3aKOHOB U TEOPUUM XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJSIPHOM,  HAJMOJIEKYJISIPHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKIUU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINX
Hay4HBIX NMPUHLIHNAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOyyJarommuxcs OCO3HAHHOTO MOHUMAaHMUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN Uisi OOBSICHEHHUS
KJIFOUEBBIX MJIEH W TPOOJEeM COBPEMEHHOW XHMHH, JJIi OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOLINX €CTECTBEHHO-HAY4YHYIO IPUPOLY;
IPaMOTHOIO pelIeHus MpoOJeM, CBA3aHHbBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJln3a U OLICHKH C TIO3UIIMH 3KOJIOTHUeCKON O€301MacHOCTH MOCIEICTBUI
OBITOBOM M TPOU3BOACTBEHHOMN NEATEILHOCTH YEJIOBEKa, CBA3AHHOW C
XUMHYECKUM  TPOU3BOJICTBOM, HCIOJb30BAaHHUEM U  IepepaboTKon
BEILIECTB;

e yriyOJIeHHE TPEACTABICHUM O  Hay4yHbIX METOJax  IO3HaHuS,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSCHEHUS XUMHUYECKUX SBJICHHUM, HMEIOIIUX MECTO B
MIPUPOJIE, B MPAKTUYECKON IEATENBHOCTH U OBCEIHEBHOM KU3HU.



B nnane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAIOIIMX
GYHKIMHA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH W3YYECHUHU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypPOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETHU U 33a4H, Kak:

BOCIHUTAaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIbI,
YBOXEHUS K TMPOIECCY TBOpUYECTBA B O00JIACTH TEOPETHYECKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W T[IO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHUS
0O0IIIEYeIIOBEYECKUX IIEHHOCTEH;

pa3BUTHE MO3HABATEIIbHBIX UHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHocTe oOyvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCHENTHOM MPpo(hecCHOHAIIBHON U OOIIECTBEHHOU JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHMI M HaBBIKOB Pa3yMHOTO IPHUPOJIOINOJIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKOU KYJIBTYPhI, IPUOOPETEHHE OMBITa OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEITEIHLHOCTH.

OO611ee YMCII0 4acoB, MPEAYCMOTPEHHBIX JIJISi U3YUCHUS] XUMHUH Ha yTIyOJIEHHOM
YPOBHE CpeaHero obmiero obpazoBanusi, cocrasiser 204 gacoB: B 10 kmacce —
102 ygaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B HeJeInio).



COJEP KXAHUE OBYUYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MPEACTABICHUE O
MHOT000pa3ny OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToma YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS. BasleHTHbIE BO3MOXXHOCTM aToma YIJepojaa. XHMHYECKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yriepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLEeNTOpHbINA). TUNBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNEeH, G- U T-CBS3W.
OnuHapHasi, BOMHAas U TpoWHas cBi3b. CrocoObl pa3phiBa CBS3EM B MOJIEKYJaxX
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HyKJIeopuie Hu
anexkTpodue.

Teopust cTpoeHuss oOpraHudeckux coeauHeHuii A.M. byrtinepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3JHAYEHHE TEOPUU CTPOCHUS
OpraHUYECKUX COEOUHEHUH. MonekynspHble W  CTPYKTYpHBIE  (POpPMYJIBL.
CtpykTypHble (GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl wn3oMepUM: CTPYKTypHas, MPOCTPAaHCTBEHHAS.
DOnekTpoHHbIe 3PPEKTHI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTHUBHBIN
Y ME30MEPHBIN 3PPEKThI).

[IpencraBnenne o KiIaccupuKalUu OpraHuydeckux BeriecTB. [loHaTtue o
dbyHKIIMOHAILHOM Tpyte. ['omonorus. I'omonornyeckue psaasl. CucremMaTuyeckas
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX MTPEACTABUTEIICH.

OcobOeHHocT U Kiaccu(UKaius OpraHudecKux peakiuid. OKHCIUTETBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHME C O00pa3laMy OpraHWYeCcKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OMbBITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IMPU HArpEBAHUH
(nnaBneHue, OOYTJMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosioruueckuil psaj ajkaHoB, o0mIas GopMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKAHOB, SP°-
ruOpuan3aiusl aTOMHBIX opOuTaneid yriaepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.

XUMUYECKHE CBOMCTBA aJKAaHOB: PEAKIUU 3aMENICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3AINHU, TMPOJIN3a, KpeKUHra, ropenus. [Ipeacrapienne o
MEXaHHU3Me PEAKIMi PaJuKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKAHOB.



[uknoankanel. O0as ¢popmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKJIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTAaH, MKJIOTeKCaH) HUKIOATKaHOB. CroCOObl MOMyYeHHs U
MPUMEHEHUE ITUKIJIOATKAHOB.

Ankenpl. ['oMosiormaeckuii psii aakeHoB, oOmas (hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ QIKEHOB, Sp*-
TUOpUIM3aNKs aTOMHBIX OpOWTalel yriepoaa, o- U T-CBsi3u. CTPyKTypHas H
reoMerpudeckas (umuc-tpaHc-) wuszomepusi. Ddusnmyeckue CBONCTBA aJIKEHOB.
XUMUYECKHE CBOWCTBA: PEAKIUU MPUCOCAUHEHHUS, 3aMEIICHUS B O-ITOJIOKECHHE
Py JBOMHOM CBSI3M, MOJMMEpU3aluud U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIEC peakiy Ha JBOWHYIO CBsI3b. CrOCOObI MOMYyUYEHUs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukamnusi ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHEBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilomumepusanus
CONPsHKEHHBIX TUeHOB. CrIOCOOBI MOTYUYECHHS U TPUMEHEHHE aJIKaIUCHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
n3oMepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJIKHHOB, Sp-
ruOpuaM3anysl aTOMHBIX opOuTaneil yriaepona. @U3MyecKue CBOMCTBA AJTKHWHOB.
XUMUYECKHE  CBOMCTBA:  peaKIUU  NPUCOCAUHEHUS, JUMEpU3AlUU U
TpUMepHU3aluu, oOKuciaeHus. KucinoTHele CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOUHYIO CBsI3b. CIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE aJIKWHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omonoruueckwii psifi apeHoB,
oOmrast hopMysa, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJICBOJIOPOIHOM pajiviKalie, peakiud MNPUCOCAUHEHUS, OKHUCJIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENIEH B
OCH30JIbHOM KOJbIIE Ha MPUMEPE aJKWIbHBIX paJUKaIoB, KapOOKCUILHOM,
TUAPOKCUIILHON, aMUHO- W HUTPOTPYMIbI, aTOMOB TajloreHOB. (OcOOEHHOCTU
XUMHUUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctuposna. CriocoObl moTydeHus 1
MPUMEHEHUE apOMATHYECKUX YTIIEBOIOPOJIOB.

[Ipuponusriii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosis u mpoaykThl ero nepepadorku. Crocoosl nepepaboTku HeTH:
MEPETOHKa, KPEKUHT (TEPMUYECKUMN, KATAIUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[IpomykThl mepepaboTku HEDTH, NX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXK1Y Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOM3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMelIeHns TajoreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYyNMNy, IMAHOTPYIIY,
amuHorpymmy. JlelicTBHEe Ha TrajJoTeHNPOU3BOIHBIE BOJHOIO U CIIUPTOBOTO
pactBopa mENOYM. B3auMOAEHUCTBUE AUTAJION€HAIKAHOB C MAarHUEM W IIUHKOM.
[Tonsatue 0 METAJITIOOPTaHNYECKUX COEIMHEHUSAX. Hcnonp3oBaHue



raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE H TNPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPAICHUMN:
n3ydeHue (GU3NIECKUX CBOWCTB YTIICBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peaxiuii yrieBoJOpOOB pa3IMuYHBIX KiaccoB (oOeciBeunBaHHe OpPOMHON WK
WOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHHE
yriepojia U BOJIOPOJAa B OPraHMYECKUX BEIIECTBaX, MOJYyYECHHE OTUJIICHA U
U3Y4YEHHUE €ro CBOWCTB, O3HaKoMJeHHe ¢ KosuiekiusMu «Hedtb» u «Yromby, c
oOpa3llaMM IUIacTMacc, KaydyyKOB M PE3UHbI, MOJECIMPOBAHUE MOJIEKYII
YTJIEBOJIOPO/IOB U TaJIOT€HIIPOU3BOIHBIX YTIIEBOOPOIOB.

Kucnopoaconepxaimue opraanuyeckue CoeAUHEHMS.

[IpenenbHbie OoAHOATOMHBIE CcHUPTHL. CTpoeHue MoJiekyd (Ha mpumepe
METaHOJIa W 3TaHona). l'oMonoruueckud pdan, obmas Qopmyna, U30Mepus,
HOMEHKJIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoOIOpoJHBIE CBSI3M MEXAY MOJEKYJaMH CIIUPTOB.
XUMUYECKHE CBOWMCTBA: PEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoOeHHOCTH (PUBHMYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIIUH 3aMENICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCIOTAMH, KayeCTBEHHAs peaklusi Ha MHOTOATOMHBIE
cnupthl. [IpencraBienne o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JleiictBue Ha opraHu3Mm 4esnoBeka. (CnocoObl MOMyYeHHS U NPUMEHEHUE
MHOT'OQTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aMMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoilicTBa (peHosa. OCOOCHHOCTU XUMHUYECKUX
cBOMCTB (eHnosa. KayecTBeHHble peakuuu Ha QeHos. TOKCHMYHOCTH (peHoda.
CrnocoObl osrydyeHus v npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHnibHBIE COETUHEHUSI — alTbJICTHIBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOW TPyMIbl. ['OMoOJIOrHYecKue psiabl albJIerHIOB U KETOHOB, OO0IIas
dbopmyna, m3oMepusi U HOMEHKIaTypa. (DuU3nuecKkwe CBONCTBA albJCTHIOB H
KETOHOB. XMMHMYECKME  CBOMCTBAa  aJbJETHIOB M  KETOHOB:  PEaKUUH
npucoeguHeHus. OKUCIEHUE albJeTU0B, KAYECTBEHHbIE PEAKIUU Ha aJlbJCTHU/bI.
CriocoObI IOTy4YEeHHS ¥ IPUMEHEHHE alTbJICTHIOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHkIaTypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX MPENIEbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KUCJIOTHBIE CBOICTBA,



peakuus STepuPUKALNU, PEAKIMU C YYacCTHUEM YIIJIEBOJOPOJHOIO pajJiMKala.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HEMPEACTbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIHX
KapOOHOBBIX KHUCIJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJEUHOBAs, JUHOJIEBAS,
JuHONIeH08as KUcnoThl. CIIocOOBI MOTYUYeHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKNaTypa. PU3NYECKHE W XHUMHUYECKHE CBOWMCTBA: TUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nUecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIIN3 B
KHUCIION U 11eoyHon cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HETpPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/IE.

MpI1a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mias xapaktepucTuka yrieBojoB. Kinaccudukanus yrieBoaos (MOHO-, JU-
U monucaxapusibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckrue CBOMCTBA U HaxXOoXkAeHHE B npupoje. DoTocuHTES.
XHUMHYECKHE CBOMCTBA IIIFOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
TPYyII, CIMPTOBOE W MOJIOYHOKHCIIOE OpokeHue. lIpuMeHeHuwe TIIIIOKO3bI, €€
3HAUEHUE B KU3ZHEIEATEIbHOCTH OpranusMa. J(ucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaroIME U HEBOCCTAHABIIMBAIOIINE AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmall,
INIMKOTeH W 1Hemwnono3a. CTpoeHHe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HEeJUTIoNIO3bl.  DU3MUYECKHEe CBOWCTBA KpaxMalla M LEJUIFOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THApPOJIU3, KAaYECTBEHHash pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIyYeHHEe 3PUpoB Leioa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUM:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJIEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJTIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOTO CHHMPTa JIUXPOMATOM Kanus (BO3MOKHO HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THAPOKCHUIIOM
muammuncepeOpa(l) u  rugpokcuaom  menu(Il)), peakums raunepuHa ¢
rugpokcugom Menu(Il), xumMuueckue CBOICTBA pAacTBOpA YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaom meau(Il), BzanmoneiictBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1ady 1o TeMam «CHupThl U
denonb, «KapoonoBbie KUCTOTHL. CIOKHBIC dDUPHD».

A3oTcoaep:kaliue OpraHuyecKue CoeJuHEHMs.

AMWHBI — OpraHUYECKUe MPOM3BOJHBIE amMMuaka. Kimaccudukaius aMuHOB:
anupaTUuyecKue W apoMaTHUYECKHUE; TIEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Crpoennie MoJiekyn, oOuas (Gopmysia, U30MepHUsi, HOMEHKIATypa U (pU3HUECKUEe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(paTUYeCKMX aMUHOB: OCHOBHBIE CBOMCTBA,



ANKUINPOBAHUE, B3aMMOJCIHCTBUE MEPBUYHBIX aMHUHOB C a30THCTOM KHCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIIMH — TIPEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHA. B3auMHoe BIUSHUE TPYIIT aTOMOB B MOJeKyJie aHuiauHa. OCOOCHHOCTH
XUMHYECKUX CBOWCTB aHWIMHA. KadecTBeHHbIe peakiuu Ha aHWIMH. CrocoObl
MOJlyuYeHUs] ¥ TpPUMEHEHHE amudaTHUYeCKUX aMHuHOB. [lomyueHue aHuIMHA U3
HUTPOOEH3071a.

AmuHokucioTel. Homenknatypa u uzomepusi. OTaenbHble IpeICTaBUTENHN Ol
AMUHOKHUCIIOT:  TJIMUMH, alaHuH. @Ou3nyeckue CBONCTBA  aMUHOKHUCIIOT.
XHUMHUYECKHE CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpHBIX  OPraHUYECKHUX
COCJIMHEHUM, peaKius TMOJUKOHJICHCAIUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THJIPOJIN3 NENTH]IOB.

benku kak mnpupojHbie moiuMepsl. llepBuuHasi, BTOpHUYHAs M TPETHUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCTepUMEHTAIbHBIE METOJbl M3Y4YCHHUS BEIIECTB M WX MpPEBpallCHUN:
pacTBOpeHHE OEJIKOB B BOJE, JI€HATypalus OEJKOB MPU HArpeBaHUM, LIBETHBIC
peakuuu Ha O€JKH, pEelIeHUuEe OHKCICPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A30Tcofepkallue  OopraHudeckue  coeauHeHus» u  «Pacmo3HaBaHue
OPTraHUYECKUX COCTUHEHUI.

BbicokoMoIeKyISIpHBIE COeIUHEHHUS].

OCHOBHBIE MOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN —
NOJIUMEPU3AIIHS U MTOJIMKOHCHCAIIHSL.

[Tomumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIICH, TMOJUIIPOIUJIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKpUIAT, MOJUKapOOHATHI,
novdTHWIeHTepedTanat). Y TUIN3alus U nepepadboTka miacTuka.

DacToOMEpBI: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTaaMeHOBBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaigbHble (XJIONOK, MIEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tomumepsr CHEIUAJIBHOTO Ha3HAYCHUS (Tedon, KeBJjap,
3IIEKTPONPOBOISIINE MTOJUMEPHI, OMOpa3iaraeMble IOTUMEPHI).

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M HMX MPEeBpalLEHUil:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB, pEIIeHHE DSKCIEPUMEHTAIbHBIX 3a1ad 1no Tteme «Pacmo3znaBanue
IJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxaenue MonekyiasipHOH (OpMysbl OPraHUYECKOro COEAMHEHHS [0
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJEHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPraHUYECKOro COequHEHUs 1Mo Mmacce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB



peakuuMu W/WIM HUCXOAHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (QOpMyJIbl
OpPraHMYECKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
NOJIYYEHUs], ONpPENEJICHUE JOJM BBIXOJa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MEXIPEIMETHBIX CBA3EH NPU U3YUYEHUH OPTaHUYECKON XMMHHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IIOHATUM, IPUHATBIX B OTACIBHBIX IPEIMETAX
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccu(pukauus, HaOIIOJEHUE, H3MEpEHHE,
DKCIIEPUMEHT, MOJIEIIb, MOJIETIUPOBAHHUE.

®dusnka: Marepus, aroM, JJIEKTPOH, IIPOTOH, HEWTPOH, MOJEKYyIa,
HSHEPreTUYECKUN ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3NYECKHE BEJIIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEprus,
Macca.

buonorusi: kieTrka, opraHu3M, JKOCUCTeMa, Ouocdepa, MetadboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,
(doToCcHUHTE3, HbIXaHWE, OENIKH, VYIJIEBOAbI, >KUPbI, HYKIECUHOBBIE KHUCIOTHI,
(epMEeHTHI.

['eorpadusi: mosie3HbIE HCKOMIAEMBbIE, TOIIUBO.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOLIME CPEICTBA, MAaTEPUAbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKU anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUUE€CKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsr). PacmpeneneHue HICKTPOHOB 1O AaTOMHBIM  OpPOUTAJISIM.
DJIEKTPOHHBIE KOH(GUTYPAITUH aTOMOB 3JIEMEHTOB MEPBOI0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(MUTYpallud HOHOB.
DJEKTPOOTPULIATETLHOCTD.

Ilepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneea. CBsi3b nepuoanueckoro 3akona u lleproanueckoil cuctembl
XUMHUUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEeW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaM ¢ IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /.M. Menneneesa.

XuMHYecKasi CBSI3b. BHAbl XMMMYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKLENTOPHBIN. JHEPIrus U JJuHA CBSA3U. [10JIIpHOCTD, HAPABIEHHOCTD U



HAChIIIAaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHbelie cBs3u. BogoponHas CBA3b.
MexMoNeKyIapHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIeHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coenHeHUaX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTenb, JMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIWHEHUHN.
[ToHATHE O KOOPAMHAMOHHON XUMUHU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o aucnepcHbIx cucremax. MctuHHbie pacTBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPALlUM PAaCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceleHusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHUcTammoruaparsl.

Knaccudukaiuys 1 HOMEHKJIaTypa HEOpPraHUYECKUX BEIIeCTB. TpUBHUAIIbHbBIC
HAa3BaHU OTMEJIbHBIX MPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanusa XUMHUECKMX pEAKUUN B HEOPraHMYECKOHM M OpraHU4eCcKOu
XAMHUHU. 3aKOH COXPAHECHMUSI MACChl BEUIECTB; 3aKOH COXPAHCHUS W NPEBPALICHUA
SHEPIUM MPU XUMUYECKUX peakiusax. TenaoBbie 23 (HEKThl XUMUYECKUX PEaKIUu.
TepMOXUMUYECKHE YPABHEHHS.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTh OT Pa3jN4HbIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHble peakuuu. Katanus u katanm3aTopsl.

OOpatumMbie 1 HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XAMHYECKOTO paBHOBecHUs. DakTOpbl, BIMSIOLIME HA ITOJOKEHHUE XUMHUUYECKOIO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHUEHTPALIMU BEIIECTB, YYACTBYIOLINX B
peakuuu. [Tpunuun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble UM clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAs, HEUTpalibHAasd,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKUCIUTEIM W BOCCTAHOBUTENIU. METOJa JJIEKTPOHHOTO OajaHca.
DNEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUEe NEpPOKCUAAa BOAOPOAAa B TMPUCYTCTBUM KaTajlW3aToOpa, MOJEIH
KPUCTAJUTMUECKUX PEMIETOK, POBEICHNE PEaKIMii HOHHOTO OOMEHa, OIpeieTieHHe
Cpeapl PacTBOPOB C IMOMOIIBI0 WHIAWKATOPOB, HW3YYEHUE BIIMSHUSA PA3JIAYHBIX
(GbakTOpoB Ha CKOPOCTh XWMHUYECKOW pEAKIMU ¢ TOJOKEHHUE XUMHYECKOTO
paBHOBECHS.

Heopranuueckass xXuMusl.

[Tonoxxenne HemetaiuioB B llepuonnyecko cUCTEME  XMMHUYECKHX
sanemeHnToB /.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckKue



CBOMCTBa HEMETAJUIOB. AJIJIOTPONUSI HEMETAJUIOB (HAa MpUMEpPE KHUCIOPOJa, CEPHI,
docdopa u yraeposa).

Bonopon. Ilomydenue, ¢gusnyueckne M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAHOBUTEIBbHBIE CBOMCTBA. ['mapuiasbl.
TomIMBHBIE ATIEMEHTBHI.

["anorensl. Haxoxxnenue B mpupoje, COCOOBI MONyYeHUs, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. ['aioreHoBOaOpoAbl. BaxkHelne KUCIOpoAcoIepKalline
COEJIMHEHHUs ranoreHoB. JlabopaTopHble W TMPOMBIIIEHHBIE CIIOCOOBI MOTYyYEHUS
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEAUHEHUMN.

Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUICHHBIE CIIOCOOBI MOMYyYEHHUS
kucinopoaa. @U3NUECKe U XUMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUABI ¥ NEPOKCUBI.

Cepa. Haxoxpaenue B npupone, crnocoObl MONXy4deHHs, (U3HUECKUE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepbi(IV), okcun
ceprl(VI). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMeneHne cepbl U €€ COeTMHEHU.

A3or. HaxoxaeHue B mpupoje, CHocoObl MONy4yeHus, (U3HYECKUE U
XAMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azoTa
U €r0 COeTMHEHHI. A30THbBIE yI00pEHHUS.

®ocop. Haxoxnenue B mpupoie, cnocoObl MOIy4yeHHs, (u3Mueckue u
xumudeckue cBoictBa. @ochuasl u pochun. Oxcunsl (ochopa, ochopnas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenunHenuil. Pochopubie
yaoOpeHus.

VYrinepoa, HaxoXJAeHHWE B NOpupojae. AJUIOTPOIHBIE  MOIUDUKAIUY.
duznyeckne W XUMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, O0OpPa30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yraepona(IV), yrombHas kuciotra u e
CoJIM. AKTUBUPOBAHHBIA Yroyib, aacopOuusa. Dynnepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECIVHEHNH.

Kpemunii. HaxoxeHue B mpupone, CrnocoObl MOJydYeHHs, (PU3NYECKHE U
xumuyeckue cpoirictBa. Okcun kpeMHusi(IV), KpemHHEBasi KHUCIOTA, CUJIMKATHI.
[IpumeneHnue kpeMHus U ero coeAnHeHuil. CTeks0, ero noiayyeHue, BUAbl CTEKIIA.

[Tomoxenne MetamoB B [leprondeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOSHHUS DJJICKTPOHHBIX O00JIOYEK aToMOB MeTamuioB. OOrmue
dbu3ndeckue cBoWcTBa MeTaioB. [IprMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmiaBel METAIIOB.

DNEKTPOXUMHUUYCCKUN  PsAJl  HampsokeHuid  MeTawioB.  OOmme  crocoOsbl
MOJTYYEHUS METaJIJIOB: TUAPOMETAILTY Prusl, MAPOMETAILTYPrus,
anekTpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allIUTHl OT
KOPPO3HH.



O6mas xapakrepuctuka MmetamioB I[A-rpynmnel [lepuonnueckoil cucteMsl
XUMHUYECKUX DJJeMeHToB. Harpuii u kamuii: mnonydeHue, (U3MYECKUE U
XAMHUYECKUE CBOMCTBA, IPUMEHEHNE MPOCTHIX BENIECTB U UX COCAUHCHUM.

Obmas xapakrepuctuka metauioB I[[A-rpynmer [lepuogudeckoit cuctembl
XUMUYECKAX DJJEMEHTOB. Marawii W KaJbIHi: TOJydeHHE, (U3HYECKUE U
XAMHUYECKUE CBOMCTBA, MPUMEHEHUE IMPOCTBHIX BEIIECTB M HMX COCIUHEHHI.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

ATIOMUHMI: TToTy4yeHue, GU3ndecKkue 1 XMMUYECKHUe CBOMCTBA, TPUMEHEHUE
POCTOTO BeIlleCTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1oO0ouHbIX moarpynn (b-rpymm)
[Ieproanueckoi CUCTEMbl XUMUYECKUX JIEMEHTOB.

Pu3nyecKue U XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCHUIIbI U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHCJIUTENbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCIWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

Ou3nyecKne U XUMMHUYECKHE CBOMCTBA KeJe3a U ero coenuHeHuil. OKCuabl,
rugpokcuasl u conu xeneza(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUE Kene3a
Y €r0 CILUIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennHeHuu. [loyuenue u
IIPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: momydyeHue, (GU3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIa U THUJIPOKCH/IA [IUHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenue
UHKA U €r0 COeIUHCHUH.

DKCHEPUMEHTAJIBHBIE METOJIbl M3YUYEHHUS BEIIECTB W HMX NPEBPAIICHUM:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJE, M3Yy4YEHHE KOJUIEKIMH «MeTtajulbl M CIUIaBbD», B3aWMOJIEVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IEJI04Y€el, KaYeCTBEHHBIC PEAKIIMM Ha HEOPTraHWYECKUE aHWOHBI, KATHOH BOAOPO/Ia
M KAaTHOHbI METAJUIOB, B3aUMOJICHCTBUE THUJPOKCHUIOB AJTIOMUHHUS U IIMHKA C
pacTBOpaMH KHCIIOT U HIEJOYEH, pEelIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COSAUHEHUSNY,
«MeTabl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIID).

XuMHS U KU3Hb.

Ponp xumun B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonstue
O Hay4YHbIX MeETOoAaxX IMO3HAHUS W METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMUS.
HayuHble TpUHIIMITBEI OpraHrU3alu XUMUYECKOTO MPOU3BOACTBA. [IpoMbIIeHHbBIE
CroCcOObI TTOTYUEHHUsI BaXKHEUIIIUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKa,
CEpPHOM KHUCJIOTHI, MeTaHoJ1a). [IpoMBITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U



CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH CpElbl U €ro MOCIEACTBUS.
Ponp xuMun B 00ecrieueHIH SHEPTETHUECKONW 0€30MaCHOCTH.

XuMHsi © 370pOBbe uenoBeKa. JlekapcTBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIUHBI.

XWMHSI TIAIIA: OCHOBHBIC KOMITOHEHTHI, THUINEBbIC J00aBKU. Poib Xumun B
o0ecrneueHnH MHUIIEeBO 0e30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenactBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuUMHS B CEIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIC y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KE€paMHUKa.
Marepnainsl 1t 3neKTpoHUKU. HaHOTEXHONIOTMN.

Pacuérnblie 3anaun.

Pacuétpl: Macchl BeliecTBa MM 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUH, €CIU OJHO U3
BEILIECTB MMEET IpUMEecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaklMM, €cClIM OJHO M3 BEUIECTB JAaHO B BHUAE pacTBOpa C OINpEeIEHHOU
MacCOBOM JI0JIEM PacTBOPEHHOrO BENIIECTBA, MACCOBOWM JOJW U MOJISIPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEed
HEOpPraHu4ecKorM xuMuM B 11 Kilacce oCyIlIeCTBISIETCS YEpPE3 UCIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHITUH, TPUHATHIX B OTACJIBHBIX
npeaMeTax eCTeCTBEHHO-HAyYHOTO ITUKIIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJIM3, CUHTE3, KiacCUPUKalus, NePUOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUNA YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICATBHBIN Ta3,
bu3nYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPyTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabI, TOPHBIC MOPOIBI, TIOJIE3HBIC UCKOTIAeMbI€, TOTLIIMBO,
pecypchl.

TexHoJIOTus: XUMUYECKasi TPOMBIIIJIEHHOCTb, METAJUTypPIHsi, CTPOUTEIIHHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaneBTUUeCKast MIPOMBIIIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npenaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOI'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

B COOTBETCTBUM C CHUCTEMHO-IEATEILHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHUSA NpeAMETa «XHUMUS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTaBIISIONIAC: OCO3HAHHE
OOyJaroIMMHUCS POCCHUMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIndyHOCTHBIE pe3yJIbTaThl OCBOCHUSA IIpeaMeTa «XUMHUSD)»  OTPaXKaroT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0oOy4Jaronuxcs B MPOIECCE peau3aiy 00pa3oBaTeIbHON JEATETHHOCTH.

JIM4HOCTHBIE pE3yJIbTATBl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOyyarommxcsi B MPOIECce pean3aluu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSAIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MOpPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMUYHbIX BUJIOB YUCOHOU NIeSITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OT€YECTBCHHON XUMUH;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHMS TOTO, 4YTO JaHHbIE HAyKU €CTh pe3yJbTar
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
ITOCTOSIHHOTO TPYJa YYEHBIX U ITPAKTUKOB;

MHTEpPECA W TNO3HABATEJIBHBIX MOTHBOB B IIOJYYEHHH U IMOCIECAYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0 TTOBEJICHUS;



CIIOCOOHOCTH OIIEHUBATh CUTYyalluH, CBA3aHHbIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJIEACTBUN
MOCTYMKOB;

4) popmupoBaHus KyJIbTYPbl 310POBbSI:

MOHMMAaHUS IIEHHOCTEM 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroIcHUsT TIpaBWJI 0e30MacHOTO OOpallleHus C BellecCTBaMU B OBITY,
MTOBCETHEBHOM KU3HU, B TPYJIOBOM JACATEIBHOCTH;

MMOHMMAHMUS [IEHHOCTU TIPaBWJ HHJIMBUIYAJIBbHOTO M  KOJJIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  YueOHO-HCCIEI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW JAPYruxX BHJAX
JIeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUU TMPAKTUYECKUX 3aj]ad
COITMAJILHOM HAINIPaBICHHOCTH (B paMKax CBOETO KjIacca, ITKOJIbI);

WHTEpeca K MPAKTUUECKOMY M3YyUYeHHUIO Mpodeccuii pa3InyHoro poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM M0 XUMUU;

YBa)KEHUS K TPYY, JIOJAM TpyAa U pe3yjbTaTaM TPYJA0BOM JIESITEILHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAJIbHON TPaCKTOPUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) KOJI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHMMAHUS TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX IPOIECCOB HAa COCTOSIHME MPUPOTHON U COITMATLHOU CPE/IbI;

OCO3HAHHUSA HEOOXOAMMOCTH MCIIOJIB30BAHUSA JIOCTMIKEHUM XUMHU JJId
pEILeHHsT BOMPOCOB PallMOHAIBHOTO MPUPOIOTIOIE30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYXNKaKOUIEH
MPUPOTHON Cpeie, YMEHHS TPOTHO3UPOBATH HEOJATONMPUSTHBIE IKOJIOTHUYCCKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX JSUCTBUM M TPEAOTBPAILATh UX;

HaJIMYUsl Pa3BUTOrO 3KOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OITbITA JIESITEILHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCS MMM B ITO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLMAIBHOMU



MpPaKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyK{ U OOIIECTBEHHON NIPAKTUKH,

MOHUMAHUS CIHeNU(PUKA XUMHH KaK HayKd, OCO3HaHUS €€ poird B
GbOopMHpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU TICJIOCTHOTO
MpeCTaBlIeHus] 00 OKpYKaloleM MUpE Kak O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu MNpoOJeM COXpaHEeHHUs
MPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHHWCTHUYECKON HAMpPABICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYpbl, B PELIEHUU TJIOOATIBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUILIEBOM U DKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICYCHUN
YCJIOBUM yCHEUIHOTO TPYJia U SKOJOTHUYECKU KOMGMOPTHOM JKU3HU KaKJA0rO 4YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH: T[OHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSCHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOMISIIUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayuyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus mpooJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUW 1O XHUMHUHU B
COOTBETCTBHHU C KM3HCHHBIMHU OTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziuyHbIX chepax nmpodeccHoHaIbHOM
NEATEIIbHOCTH.

METANPEAMETHBIE PE3YJIbBTATBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHHS MTPOTPAMMBbI TI0 XMMHH Ha YPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIIOYAIOT:

3HauUMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TMOHSATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEeNU(PUKYy METOJO0B TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4dHbId (akT, MPUHITUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCCIeOBaHNE, HAOTIOIEHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIPyTHE);



YHUBCPCAJILHBIC y‘IC6HI>IC I[GﬁCTBI’IH (HOSHaBaTeJIBHI:Je, KOMMYHHUKAaTUBHEIC,

PETYJIATUBHEIEL), 00€eCIeunBaOIIE (dbopMupoBaHue (GYHKITMOHATBHON
I'PaMOTHOCTH M COITHAIEHON KOMITETSHITUU 00yJarONUXCs;
CIIOCOOHOCTH O0yJaroIXcs HUCIIOJb30BATh OCBOECHHBIE

MEKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBHS B IO3HABATEIIBHON U COLMAIBHOMN ITPAKTHKE.

MeranpeaMeTHblE pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaJIM3UpOBaTh  MPoOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpPEACsATh LENU JEeITECIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUH M YCTaHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JJII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHWSI M KPUTEPUU JJI1 KJIACCU(PUKAIIMU BEIIECTB WU
XAMUYECKUX PEAKIIHIM;

YCTaHABJIUBATh MPUYMHHO-CJIC/ICTBEHHBIC CBA3W MEXAY HU3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyX JAeHUS (MHIYKTUBHbBIC, JETyKTUBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SBJIICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSThH B MPOLECCE MO3HAHUS UCIOJIb3YEMbIE B XUMHUU CHMBOJIUYECKHE
(3HaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBJICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
pEeaKUunii;

dbopMyIUpPOBATH MEJN U 3a/1a41 UCCIICIOBAHMSI, HCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITETLHO C(OPMYyIHUpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJIT (DOPMHUPOBAHKS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIaJICTh HAaBBIKAMU CaMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh



0000LIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O TPOCIIAHHON PaboTe;

OpuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUIeHUS] MNPaKTUYECKHUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora c ungopmanueii:

OPUEHTHPOBATbCSI B PA3JIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJISIpHAsl JUTEpaTypa XMMHMUYECKOTO COJEp)KaHHUsA, CIpPaBOYHBIE IOCOOuS,
pecypcbsl HTEpHEeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUJIOB U (HopM
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GopMyJIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMaMK, HEOOXOAMMOM [JIsl BBIIOJHEHHS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npUOOpETaTh OMBIT HMCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (OpMy  NIpEICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KAayeCTBE CpeAcTBa NpH paboTe C
XUMHUYECKON HH(OpMAIMel: TNPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHUKATHBHBIC YHHBEpPCaJbHbIE Y4eOHbIEC 1eCTBUS:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUaI0oTa U/Uin
JMCKYCCHUH, BBICKA3bIBaTh HJIeH, (DOPMYIUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS ITPEIJIOKEHHON 3a/1a4U;

BBICTYNATh C IPE3EHTALMEN PE3YJIbTATOB ITO3HABATEIBHOU JESITEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU ITPY BBIMIOJIHEHUH
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTUUECKONW PaOOTHI MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaau3aiuu yueOHOro MpoeKkTa, U (opMyJIMPOBAThH BHIBOJIBI
[0 pe3yJbTaraM IMPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHCHUSIMH.

PeryasitTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYILIECTBISATH CBOI I103HABATEIbHYIO
NEeATEIbHOCTh, Ompenesnsis e€ Lead W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpuT™M JAEUCTBUN MpHU



BBIMIOJITHEHMM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3a7ady, BbIOMpaTh Hauboiee
3¢ (dEeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM TOJMYyYEHHUS HOBBIX 3HAHUK O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBISITh CAaMOKOHTPOJIb JEIATEIbHOCTH Ha OCHOBE CaMOaHalu3a u
CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 10 XUMUHU HA YTIyOIEHHOM
YPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa30BaHUS BKIIOYAIOT CHECIU(PUICCKUC
JUTSL y9eOHOTO MpeaMeTa « XUMHsh HaydHBIC 3HAHUS, YMEHHSI U CTIOCOOBI CHCTBUIA
110 OCBOGHHIO, MHTEPIPETAIIMN U TpeoOpa3oBaHUIO 3HAHHUMA, BUABI EATECIHHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHHS U MPUMEHEHHUIO 3HAHUW B PA3IMUYHBIX YUEOHBIX
CUTYaIMsIX, a TAKXKE B peabHBIX KU3HECHHBIX CUTYyAIIUsX, CBA3aHHBIX ¢ XuMue. B
mporpaMme MO XHMHH TIPEIMETHBIE pPE3yJbTaThl MPEACTABICHBI IO TOJaM
U3YyUYCHHUSI.

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «Opranudeckass XUMUSD»
OTPaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE U 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYECHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTEpHAJIOB,
HOBBIX HMCTOYHUKOB JHEpIuy, B obecrieueHUn paLMOHATIBHOTO
MPUPOOTIOIH30BaHUs, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJIoBeKa, a TakKKe DOKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CPEAE;

BJIJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraroIIMe NOHATUS — XUMUUECKUH DJIEMEHT, aTOM, SIPO U JIEKTPOHHAs
o0oyiouka aroma, s-, p-, d-aTOMHbBIE OpOWTaM, OCHOBHOE M BO30YXXIEHHOE
COCTOSIHUSI aToMa, TUOpuAu3alus aTOMHBIX oOpOuTainel, HOH, MOJEKYJa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTETIEHb OKUCIICHUSI, XUMUYECKasA CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YIIEPOAHBIN CKEIET, GyHKIUOHATbHAS
Ipyla, paaudkan, CTPyKTypHble GopMyibl (pa3BEPHYTHIC, COKpAIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHas (reoMeTpuueckas,
ONTUYECKas), H30MEpPbl, TOMOJIOTUYECKUM psJ, TOMOJIOTH, YTJIEBOJIOPOIbI,
KUCJIOPOJI- W a30TCOJEPKAIIUE OPraHUYECKUE COEOUHEHUSI, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHUM, 3aKOHBI
(nepuonunueckuii 3akoH J[. M. MeHnneneeBa, Teopusi CTPOCHHUS OPTraHUYECKUX
BeiecTB A. M. ByTnepoBa, 3aK0OH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs »HHEPruM TMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MAPOBO33PEHUYECKUE 3HAHUSA, JIKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHM3MaX XMMHUYECKHX PEAKIHUi, TEPMOJMHAMUYECKHX M KHUHETHYECKUX



3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aUMHOM BJIUSIHUM aTOMOB U IPYIIIT aTOMOB
B MOJIEKyJax (MHIYKTHUBHBIA U Me30MepHbIN 3¢ ¢ekTl, opuentanTsl [ u 1 pona);
(dakToNoruYecKue CBEACHHS O CBOICTBaX, COCTaBe, MOJyYEHHWH U OE30MacHOM
WCITOJIb30BAaHUM BAKHEWILMX OpPraHMYECKUX BELIECTB B OBITY M NPAKTUYECKON
NEATEIbHOCTH  Ye€JOBEKa, OOIMX  HAYYHBIX NPUHOUOAX  XUMHUYECKOIO
MPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOMA, epepadoTKu HePTH);
c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKU TOHATHUH,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE IIOHATUS IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U CBOMCTB OPIaHUYECKUX COCAUHEHHUI;
c(pOpMUPOBAHHOCTHh YMEHHIA:

UCIIOIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY U COCTaBICHUS MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBJIATh YPAaBHEHMSI XMMHUYECKHX PEAKIMN U PACKPBIBaTh MUX CYLIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIHMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO OallaHca JTUX peaKlMil, peakuuidi HOHHOTO OOMEHa IyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;

M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB IS MIUTOCTPALNU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3YyUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpylnmne COEIWHEHWH, JaBaTb KM Ha3BaHUA [0 CUCTEMATHYECKON
HomeHknarype (IUPAC) u nmpuBOIuTh TpUBHAJIbHBIE HA3BaHWS AJI OTIENIbHBIX
npe/ICTaBUTENIe OPraHNYeCKUX BEIIECTB (3TUJICH, alleTHJIEH, TOJYOJ, TIULEPHUH,
ATWJIEHTJIMKONb, (PEHOd, (QopManblIerus, aneTalbJeruj, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KHACJIOTa, CTEAPUHOBAsA, OJICMHOBAsA, MAJIBMUTUHOBAsI KUCIIOTHI,
IJIMLWH, aJaHuH, MallbT03a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

c(OPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpraHMYECKUX COEIMHEHUSX (KOBAJIEHTHAas W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. byTiepoBa jisi 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OpMUPOBAHHOCTh ~ YMEHMH  XapaKTepHU30BaThb  COCTaB, CTPOCHUE,
dusznyeckue M XUMHUYECKHE CBOMCTBA TUIHUYHBIX MpPEICTaBUTENCH PpPa3InUYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, LIMKIOAJIKAHOB, aJKECHOB, AJIKAJUEHOB,
QJIKWHOB, ApPOMATHYECKUX YIJIEBOJOPOIOB, CIMUPTOB, AJIbJIETHUIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, AMHHOKHUCJOT, O€NKOB, yrieBOAOB (MOHO-, AM- U TMOJIUCAXAPHUJIOB),
WUIKOCTPUPOBATh ~ TEHETUYECKYKD  CBSA3b  MEXAY  HUMH  ypPaBHECHHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHX PEAKIHMM C MCHOJIB30BAHUEM CTPYKTYPHBIX

hopmyr;



c(OPMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CLIOCOOHOCTH OPraHUYECKUX COCAUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJ1ax;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbs (He(Thb, TPHUPOAHBIA Ta3, YTroyb), CHOCOOBI €ro mMmepepadoTKH W
MPAKTUYECKOE TPUMEHEHHUE NIPOIyKTOB MEpepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/aX MO3HaHUSl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ITH 3HAHUS;

chOpMHUPOBAHHOCTh yMEHUs NPUMEHSITh OCHOBHBIEC orepanuu
MBICJIUTENILHON JESITENIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3ALINIO, BBIBICHUE NMPUYMHHO-CIECACTBEHHBIX CBA3CH — I U3y4YCHUS
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHMI: BBISBIISITH B3AUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTE€pPUaJbHOIO €IUHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

c(hOpMUPOBAHHOCTh YMEHMI: MPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopMmysamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C MCIOJIb30BaHUEM (HU3MUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIECTBA), XapPaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUID XHUMHUYECKOW
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSM XHMHUYECKHUX DJIEMEHTOB,
MPOyKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEIbHOCTH YEeJIOBEKAa, CBSI3aHHOW C MepepadoTKOn
BEILIECTB, UCMOJIb30BaTh MOJYYEHHbIE 3HAHUS VISl IPUHSTUSL TPAMOTHBIX PEIICHUN
npo0JieM B CUTYyaIUsIX, CBI3aHHbBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh U TMPOBOIUTH
XUMHUUYECKUN JKCIEPUMEHT (MOJYyYeHHE W M3YYEHHUE CBOWCTB OPraHUYECKHUX
BEIIIECTB, KAyeCTBEHHBIC PEAKIUU YIJICBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJCOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
Oe3omacHoro oOpamieHusi ¢ BEIeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyUpOBaTh IIEb HUCCJIEAOBAHMS, NPEICTABIATH B pa3lIuyHON Gdopme
pEe3yIbTaThl SKCHEPUMEHTA, AHAIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTh YMEHHIA:

co0JIro1aTh MpaBUjIa SKOJIOTHYECKH 11€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYJAOBOM JEATEIHHOCTH B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MIPUPOTHOM CPEebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;



OCO3HaBaThb OINACHOCTh TOKCHYECKOTO JEWCTBHUS HA JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEMIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJTM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH ¥ B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUH: OCYIIECTBIIATHh IIEJICHANPABICHHBIN ITOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-HAydHAS
JAUTEepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEpHET U Apyrue), KpUTHIECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(OpMaIuio, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABJICHHON yueOHOM 3a1auei.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOImias U HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBICHUN MPUPOJBI, O MECTE W 3HAYEHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBOU
0€30MMacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUHU HOBBIX MAaTEPHATIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIECUCHHH PAllMOHAILHOTO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBbIO M IPUPOJHOMN

cpene;
BJIaJICHHUEC CUCTEMOU XMMHUYECKUX  3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararolNe TOHATHS — XUMHYECKHM OJJIEMEHT, aToM, SJApO aTroma,

M30TOTIBI, AJICKTPOHHASI 000JI0UYKA aToMa, S-, p-, d-aToMHBIE OpOUTAU, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHHSI aTOMa, TUOpUIM3AIMs aTOMHBIX OpOUTasieil, HOH,
MOJIEKYJIa, BA&JIEHTHOCTb, 3JEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAas, MeETAJUIMYECKas, BOJIOPOJIHA),
KpUCTAUTMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, IJIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAass JUCCOIMAIMs, CTENEHb JUCCOIMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOUN peakIuu, CKOPOCTh XUMUYECKON pEeaKIui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOJUTHUYECKON TUCCOIUAIMH, TEPUOANUYECCKUN
3akoH [[.1. MenpeneeBa, 3aKOH COXPaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
MPEBPAILECHUS] SHEPTUU MPH XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJWYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKallie B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHUM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHW3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHCTEMax;
(haKTOJIOTHYECKHE CBEJICHUS O CBOWMCTBAxX, COCTaBe, MOJYYECHUU U O€30MaCHOM
WCIIOJIb30BAaHUU BAXXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON



NESATEIIbBHOCTH ~ 4YeJIOBEKa, OOIMX  Hay4yHbIX  IPHUHLMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKU TOHATHUH,
YCTaHaBJIMBATh MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NMOHATUA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss (GOpMysT BEHIECTB M  YpPaBHEHUH XHMMHUYECKUX  PEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

Cc()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIECHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBaJICHTHa,
VOHHAs, METaJUIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKH
KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHITh 3aBUCUMOCTh CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU IO PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuuu, U3MEHEHHIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JPYTHE); CAMOCTOATEIbHO BIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICI MEPUOJNUECKOr0 3akoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBbHYIO
Y TIPOTHOCTHYECKYIO (QDYHKLUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
ITepuomnueckoit  cucremsl  J.MI.  MeHneneeBa,  uWCHOJIb3ys  MOHSTHUS
«QHEPTreTUYECKUE YPOBHU», «IHEPIETUUYECKHUE IMOLYPOBHU», «S-, p-, d-aTOMHBIE
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX
coequHeHUNM no mnepuojgaMm U rpynnaMm Ilepuonnueckon cucremsr J[. WM.
MeHieneeBa, BaJl€HTHbIE BO3MOMXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  pPA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILLIECTBOBAHUE TEHETUYECKOU CBS3M MEXIY HEOPTraHWYECKMMHU BELIECTBAMHU C
IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

C(OPMUPOBAHHOCTh ~YMEHHUSI PACKpPbIBATh CYLIHOCTb:  OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS AJEKTPOHHOIO OajaHca
ATUX peakIui; peakiuii MOHHOrO OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUMil  TUAPOJIM3a;  peakiui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHUS);



c(OPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIU C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
WU3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBHCHMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIECHUSI XUMHUUECKOTO PAaBHOBECHS 10| BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTEepH30BaTh XUMHUYECKHE pEaKIIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO MOJYyYEHHUS CEPHOW KHUCIOTHI, aMMHAKa,
oOlue HayyHble MPUHIUINBI XUMHUYECKUX TPOU3BOJCTB; 1EJIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAy4YHOIO
NO3HAHUS SIBICHUNA NpUpPOAbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIEPUMEHT (pEaJbHbIA U MBICIIEHHBIH ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYyKaX,
YMEHUS PUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSICHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIIUX MECTO B MPUPO/E,
MPaKTUYECKOM AESITEIIbHOCTH YeJIOBEKa U B IOBCEIHEBHOM KU3HH;

c(OpMHPOBAHHOCTh YMEHHUSI BBISBIISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSAMU MU TPEJCTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ 0OCO3HAHHOI'O MIOHUMAHUS MAaTePUAIbLHOIO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOJIb30BAHUEM
NOHATUN «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLIEHTPALUS»;
Macchl BelecTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
i 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIIoBoro sddexra
pEeakly; 3HAYECHHUsS BOJOPOJHOIO IOKA3aTelsi pPacTBOPOB KHUCIOT M LIEJNOYEHR €
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
ONpe/IeIEHHOW MAacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30OBITKE
(MMeeT mpHMECH); AOJIM BbIXOJA MPOAYKTa pEakUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENIbHO IJIAHUPOBATH U TMPOBOJIMTH
XUMUYECKUNA  JKCIEpPUMEHT  (NPOBEACHHME  peakuMid  HOHHOro  OOMeEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTaHUUECKUX BEUIECTB, ONpPEACIICHNUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuHu, pelieHHe
JKCIIEPUMEHTAJIBHBIX 3adad no Ttemam «Metamey u  «Hemerams»y) ¢
coOJI0IeHHEM TIpaBUII O€30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMYyJIUpOBaTh I1€lIb HCCIACAOBAaHUS, TNPEIACTaBISATh B
pa3inuyHOi (opme pe3yabTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U OLICHUBATh UX
JIOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyol W JabopaTOpHBIM O00OpyJAOBaHWEM, OOpalleHUs C BelIeCTBaMH B
COOTBETCTBUM C HWHCTPYKIMSAMHU MO BBIIOJHEHUIO JA0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOU



JESITETLHOCTH B ILIEISIX COXPAHEHHUSI CBOETO 3JI0POBbSI, OKPYIKAIOIIEH MPUPOIHOU
Cpeapl M JOCTWKEHUA €€ YCTOMYMBOIO PAa3BUTHUS, OCO3HABATh OIACHOCTH
TOKCUYECKOI'O JICMCTBUS HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens I1JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y9eOHO-HAydHAS
JUTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUECKYI0 MH(GOPMAIIHIO, TiepepadaThiBaTh €€ W UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM K I DuiekTpoHHbIE (HU(POBDbIE)
n/n NMPOrpamMMbl Bcero OHTPOILHBIE PaKTHiecKue oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI
Pazjen 1. TeopeTnueckue OCHOBBI OPraHMYeCKO XMMHUH
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru budnuoreka
1u(poBoOro 006pa3zoBaTEIILHOTO
KOHTeHTA https://lesson.edu.ru/04/10
[Ipenmer opraHMnYeCcKON XUMUU. Bubmoreka uuppoBoro
1.1 Teopust CTpoeHUS OPraHUuYECKUX 8 00pa30BaTeNbHOr0 KOHTEHTA
coenunenuii A. M. bytieposa https://lesson.edu.ru/04/11 ®oxcdop
y4eOHUK https:/foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiva
Hroro no paszneny 8
Paznen 2. YraeBonopoabt
Poccuiickas anexkTpoHHas 1mKoia
https://resh.edu.ru budnmnoreka
1 poBoro o06pa3zoBaTeNLHOTO
KOHTeHTA https://lesson.edu.ru/04/10
21 [IpenenbHble yrieBOAOPOIBI — 5 Bg6HHOTeKa widposoro
. ATKAHDI, IHKIOANKAHEI 00pa30BaTEILHOrO KOHTEHTA
https://lesson.edu.ru/04/11 doxcdopna
yueOHUK https:/foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya
29 HenpenenbHble yrieBoaopoasl: 14 1 Poccniickas 35eKTpOHHAs KO

AJIKCHBI, aAJIKaAUCHBI, aJIKMHBI

https://resh.edu.ru bubimnoreka




1 poBoro 06pa3oBaTEILHOTO
KOHTEHTA https://lesson.edu.ru/04/10
bubnuoreka mudpoBoro
00pa30BaTeILHOTO KOHTEHTA
https://lesson.edu.ru/04/11 doxchopa
yueOHuK https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

2.3

2.4

ApomMaTHyecKkue yrieBoaopOoIbl
(apensr)

[IpupoiHBIE HICTOYHUKHU
yTJIEBOAOPOIOB M UX MepepadoTka

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru budnuoreka
1u(poBoOro 006pa3zoBaTEIILHOTO
KOHTeHTA https://lesson.edu.ru/04/10
bubnmoreka udpoBoro
00pazoBaTeIbHOI0 KOHTCHTA
https://lesson.edu.ru/04/11 doxcdopn
y4eOHUK https:/foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiva

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru bubmnoreka

1 poBoro 00pa3zoBaTENLHOTO
KOHTEHTA https://lesson.edu.ru/04/10
bubnuoreka mudposoro
00pazoBaTeNbHOTO0 KOHTEHTA
https://lesson.edu.ru/04/11 ®oxcdopna
yueOHUK https:/foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

2.5

l"anorennpon3BoiHbIE
YTJIIEBOJIOPOIOB

Poccuiickas anekTpoHHas mKoia
https://resh.edu.ru bubinmnoreka
undpoBoro 06pazoBaTENILHOTO




KOHTEHTA https://lesson.edu.ru/04/10
bubnmoreka udpoBoro
00pazoBaTebHOIO0 KOHTEHTA
https://lesson.edu.ru/04/11 ®oxchopna
y4ueOHHUK https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

Hroro no pazneny
Paznen 3. Kuciopoacoaepsxamnue opranHnyeck

3.1 Cruptel. denon

35
He CoeIMHeHH S

11

Poccuiickas 3eKTpOHHas 1IKOJa
https://resh.edu.ru bubmuoreka
1udpoBoro 06pa3oBaTEILHOTO
KOHTEHTA https://lesson.edu.ru/04/10
bubnuoreka mudpoBoro
00pa3zoBaTeNbHOr0 KOHTEHTA
https://lesson.edu.ru/04/11 ®okchop
yueOHUK https:/foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

KapOonusbHble COeTUHEHUS:
32 anbpJerubl U KeToHbl. KapOoHOBBIE
KucnoThl. CroxHbIe 3Quphl. Kupbl

3.3 VYrneBons!

21

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru bubnuoreka

1 poBoro o0pa3zoBaTEILHOTO
KOHTeHTA https://lesson.edu.ru/04/10
bubnuoteka nmudposoro
00pa3oBaTeNLHOTO KOHTEHTA
https://lesson.edu.ru/04/11 doxchopa
y4eOHUK https:/foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

Poccwuiickast anekTpoHHas IIKOJIA
https://resh.edu.ru bubinmoreka




1 poBoro 06pa3oBaTEILHOTO
KOHTEHTA https://lesson.edu.ru/04/10
bubnuoreka mudpoBoro
00pa30BaTeILHOTO KOHTEHTA
https://lesson.edu.ru/04/11 doxchopa
yueOHuK https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

Hroro

10 pazjaerny

41

Pasnen 4. A3oTconepxaiiye opraHudecKie coeIMHeHust

4.1

Hroro

Paspnen S. BeicOKOMOJIEKY I PHBIE COCAUHEHUSA

5.1

AMUHBI. AMUHOKHUCIIOTHL. benku

10 pa3aery

BricokOMoOnEeKyIIsIpHBIE COETMHEHUS

12

12

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru bubdnmuoreka
UppPOBOro 00pa3oBaTEIHLHOTO
KoHTeHTAa https://lesson.edu.ru/04/10
bubnmoreka udpoBoro
00pa3oBaTeNbHOTO KOHTEHTA
https://lesson.edu.ru/04/11 ®oxcdopa
y4eOHUK https:/foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiva

Poccuiickas anexkTpoHHas mkona
https://resh.edu.ru bubmnoreka
1uppoBoro 006pa3zoBaTENLHOTO
KOHTEHTA https://lesson.edu.ru/04/10
bubnmnoreka udpoBoro
00pazoBaTeNbHOTO0 KOHTEHTA
https://lesson.edu.ru/04/11 ®oxcdopna
yueOHUK https:/foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com




https://foxford.ru/catalog/trainings/himiya

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KIIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMMbl

KoanuecTBo 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

duekTpoHHbIe (LM (pPOBbLIE)
o0pa3oBaTe/ibHbIE PECYPChI

Paznen 1. TeopeTnueckue 0OCHOBBI XUMHUM

1.1

1.2

Crpoenue atoma. Ilepuoanueckuii
3aKkoH U I[lepuonnueckas cucrema
XUMHUYECKUX 351eMeHToB J[. 1.
MenneneeBa

CrtpoeHue BemiecTna.
MHoroo6pasue BelecTB

11 1

Poccuiickas snexkTpoHHas mKona
https://resh.edu.ru budnuoreka
1u(poBOro 006pa3zoBaTEIILHOTO
KoHTeHTA https://lesson.edu.ru/04/10
bubnmoreka mudpoBoro
00pazoBaTeIbHOI0 KOHTCHTA
https://lesson.edu.ru/04/11 doxchopn
y4eOHUK https:/foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru bubmnoreka

1 poBoro o06pa3zoBaTeNLHOTO
KOHTEHTA https://lesson.edu.ru/04/10
bubnuoreka udposoro
00pa3zoBaTeNbHOr0 KOHTEHTA
https://lesson.edu.ru/04/11 ®oxcdopna
yueOHUK https:/foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

1.3

XUMUYECKHUE pcaknuuu

19 1

Poccuiickast anekTpoHHas mIKoiIa
https://resh.edu.ru bubnuoreka
urdpoBoro 06pazoBaTEILHOTO
KOHTEHTA https://lesson.edu.ru/04/10
bubnuoteka nudposoro
00pa3oBaTeIbHOIO0 KOHTCHTA




Hroro no pazneny

39

https://lesson.edu.ru/04/11 doxchopa
yueOHuK https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

Pa3nea 2. Heoprannyeckasi xumust

2.1

22

HewmeTraiibl

Mertanisl

31

23

Poccuiickas snexkTpoHHas mkona
https://resh.edu.ru budnuoreka
1u(poBOro 006pa3zoBaTEIILHOTO
KoHTeHTA https://lesson.edu.ru/04/10
bubnmoreka udpoBoro
00pazoBaTeIbHOI0 KOHTCHTA
https://lesson.edu.ru/04/11 doxchopn
y4eOHUK https:/foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiva

Poccuiickas anexkTpoHHas 1mKoia
https://resh.edu.ru bubmnoreka

1 poBoro 006pa3zoBaTENLHOTO
KOHTEHTA https://lesson.edu.ru/04/10
bubnuoreka udposoro
00pa3oBaTeNbHOr0 KOHTEHTA
https://lesson.edu.ru/04/11 ®oxcdopna
yueOHUK https:/foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

Nroro no pazgeny

54

Paznen 3. XumMus U ;KN3HL

3.1

MeToabl TO3HAHUS B XUMMHU.

XUMHA U KU3HDb

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru bubnunoreka
1ppoBoro 06pa3oBaTEILHOTO




KOHTEHTA https://lesson.edu.ru/04/10
bubnmoreka udpoBoro
00pazoBaTebHOIO0 KOHTEHTA
https://lesson.edu.ru/04/11 ®oxchopna
y4ueOHHUK https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
No KoJsinuecTBo 4acoB Jata
n/  Tema ypoka Bce Kontposs HpakTuiec U3yYeH  DJIeKTpPOHHbIe HM(poBbIe 00pa3oBaTe/ibHbIE PeCypPChl
- ro HbIe KHe st
padoThbI padoThI
[Ipenmer u
3HAYEHUE
OpraHUYeCcKOn Pocculickas siekTpoHHas mkosna https:/resh.edu.ru
XUMUH, 1 bubnuoreka nuppoBoro o0pazoBaTeNIbHOTO KOHTEHTA
[IPEACTaBIIEHUE O https://lesson.edu.ru/04/10 @okcdopa yueOHUK
MHOT000pa3uu https://foxford.ru/wiki/himiya
OpraHUYECKUX
COCIMHEHU I
DIEKTPOHHOE
CTPOEHUE aToMa
yriaepona Poccuiickas anexTpoHHas mkosna https:/resh.edu.ru
(OCHOBHO..e 1 bubnuoreka uppoBoro o0pazoBaTeNT-HOTO KOHTEHTA
BO30YXAEHHOE 1
COCTONENS). https://lesson.edu.rg/Q4/ 1 0 .q)OKC(l)OpI[ y4eOHUK
https://foxford.ru/wiki/himiya
BanenTtHbie
BO3MOXHOCTH
aToma yriepoja
XuMHYecKas CBSI3b
B OPraHUYECKHX
COCJIMHEHMUSX. Poccuiickas snexktpoHHas mkosna https:/resh.edu.ru
MexaHu3MbI 1 bubnuoreka uppoBoro ooOpazoBaTeNLHOTO KOHTEHTA
o0pazoBaHUs https://lesson.edu.ru/04/10 ®oxkchopa yueOHUK
KOBAJICHTHOU https://foxford.ru/wiki/himiya
CBSI3H, CIIOCOOBI
pas3psiBa CBs3€EU
Teopust ctpoeHus 1 Poccuiickas snekTpoHHas mkosa https:/resh.edu.ru




OpraHUYECKUX
coenuHeHu A. M.
Bbytineposa

Buael nzomepun:
CTPYKTypHas,
MIPOCTPAHCTBEHHAS
. DIIEKTPOHHBIE

3 dexTH B
MOJIEKYJIax
OpPraHUYECKUX
COCIUHCHHI

bubnuoTeka nudpoBoro o6pazoBaTeIbHOr0 KOHTEHTA
https://lesson.edu.ru/04/10 @okchopa yaeOHUK
https://foxford.ru/wiki/himiya

Poccuiickas anextpoHHas mkosna https:/resh.edu.ru
bubnuoTeka nudpoBoro o6pazoBaTeIbHOrO0 KOHTEHTA
https://lesson.edu.ru/04/10 @okchopa yueOHHK
https://foxford.ru/wiki/himiya

[Ipencrasnenue o
KJaccu(uKalum u

Poccuiickas snexkTpoHHas mkosa https:/resh.edu.ru

CHUCTEMaTHUYeCKast
bubnmoreka mudpoBoro o0pazoBaTeILHOrO KOHTEHTA

HOMEHKJIATypa

(IUPAC) https://lesson.edu.ru/04/10 @oxcdopa yueOHUK
https://foxford.ru/wiki/himiya

OpTaHHYECKUX

BEIIECTB

Knaccudukarms Poccuiickas anexktpoHHas mkosna https:/resh.edu.ru

peaxiuii B bubnuoreka uppoBoro o0pazoBaTeNTLHOTO KOHTEHTA

OpraHUYEeCKON https://lesson.edu.ru/04/10 @oxchopa yueOHUK

XUMUHU https://foxford.ru/wiki/himiya

CucTeMaTusawus OTtkpeIThIil Oank 3ananus OUITA

1 000011IeHIE
3HAHUU IO TEME

https://ege.fipi.ru/bank/index.php?proji=EA45D8517ABEB35140D

0D83E76F14A41 ba3a 3amanuii Mo XUMHUH
https://stepenin.ru/tasks/

AnKaHbI:
TOMOJIOTHYECKHMI
pan, obmas
dopmyua,
HOMEHKJIaTypa U
U30MepHsl,
AJIEKTPOHHOE U
MIPOCTPAaHCTBEHHOE

Pocculickas siekTpoHHas mkosna https:/resh.edu.ru
bubnuoreka nuppoBoro o0pazoBaTeaIbHOr0 KOHTEHTA
https://lesson.edu.ru/04/10 @okchop yueOHUK
https://foxford.ru/wiki/himiya




CTPOEHHUE MOJIEKYJI

dusnueckue n

Poccuiickas snexktpoHHas mkosa https:/resh.edu.ru
bubnuoreka mudpoBoro o6pazoBaTeILHOrO KOHTEHTA

10 zgrfi/lcii(;K:;KaHOB https://lesson.edu.ru./().4/ .10 .q)OKC(bOpI[ y4eOHUK
https://foxford.ru/wiki/himiya
Haxoxnenue
AJIKaHOB B .
npupoe. Poccuiickas anextpoHHas mkosna https:/resh.edu.ru
11 Cr10coGb! bubnuoreka nuppoBoro o0pazoBaTeNIbHOTO KOHTEHTA
TOJTyIeHHA H https://lesson.edu.rq/Q4/ ‘10 .q)OKC(l)OpI[ y4eOHUK
https://foxford.ru/wiki/himiya
MIPUMEHEHUE
AJIKaHOB
LukoankaHsi:
oOmras ¢popmyina,
HOMEHKJIATypa U
U30MepHs, Pocculickas siekTpoHHas mkosna https:/resh.edu.ru
D 0COOEHHOCTHU bubnuoreka udposoro o6pazoBaTeIbHOrO KOHTEHTA
CTPOCHHUS U https://lesson.edu.ru/04/10 @oxchopa yueOHUK
XUMHUYECKUX https://foxford.ru/wiki/himiya
CBOWCTB, CITIOCOOBI
MOJIy4Y€HUs U
IIPUMEHEHNE
Pewenne
pacy€THBIX 3a1a4
Ha OIpENIETICHHE
MOJIEKYJISIPHON
dbopMyIIbI Poccuiickas snexktpoHHas mkosna https:/resh.edu.ru
13 OpraHUYECKOTo bubnuoreka udpoBoro o6pazoBaTeIbHOrO KOHTEHTA

BEII[ECTBA I10
MaCCOBBIM OOJISIM
aTOMOB
JJIEMEHTOB,
BXOJSIIHX B €r0
COCTaB.

https://lesson.edu.ru/04/10 @oxcdopa yueOHUK
https://foxford.ru/wiki/himiya




CucreMatusainus
1 0000111eHIE
3HAHWUH 10 TEME

AJIKEHBI:
TOMOJIOTUYECKU I
psin, obmias
opmyua,
HOMEHKJIATypa, Poccuiickas anexktpoHHas mkosna https:/resh.edu.ru
14 AJIEKTPOHHOE U bubnuoreka nuppoBoro o0pazoBaTeNIbHOTO KOHTEHTA
MIPOCTPAHCTBEHHOE https://lesson.edu.ru/04/10 @okcdopa yaeOHUK
CTpocHUEe https://foxford.ru/wiki/himiya
MOJIEKY!I.
CrpykTypHas u
LUC-TpaHC-
U30MEpPHUsI aJIKEHOB
dusnyeckue u o
- Poccuiickas anexktpoHHas mkosna https:/resh.edu.ru
15 CBONCTRA AIKCHOB. bubnuoreka uppoBoro oOpazoBaTeNTLHOTO KOHTEHTA
ITpasmo https://lesson.edu.rg/Q4/ 1 0 .q)OKC(l)OpI[ y4eOHUK
https://foxford.ru/wiki/himiya
MapkOoBHHMKOBa
Croco0mI Poccutiickas anexkTponHas mikosa https:/resh.edu.ru
16 MOJIyYEHUS U bubnuoreka uppoBoro o0pazoBaTeNTLHOTO KOHTEHTA
MIPUMEHEHUE https://lesson.edu.ru/04/10 @oxchopa yueOHUK
AJIKEHOB https://foxford.ru/wiki/himiya
[TpakTnueckas
pabota Ne 1 o Poccuiickas snextpoHHas mkosna https:/resh.edu.ru
17 teme "[loryuenue bubnuoreka udpoBoro o6pazoBaTeIbHOrO KOHTEHTA
STUJICHA U https://lesson.edu.ru/04/10 ®okcdopa yueOHUK
W3yYEHHUE €T0 https://foxford.ru/wiki/himiya
CBOMCTB"
Pewenne Pocculickas siekTpoHHas mkosna https:/resh.edu.ru
18 pacuéTHBIX 3a7a4 bubnuoreka nuppoBoro o0pazoBaTeIbHOr0 KOHTEHTA

Ha OIIpCacCIICHUC

https://lesson.edu.ru/04/10 @okcdops yaeOHUK




MOJIEKYJISIPHOM https://foxford.ru/wiki/himiya
bopmybr
OpraHUYECKOIo
BEILECTBA
AJKaIMeHBI:
COIIPSKEHHBIE .
P ’ Poccuiickas snexktpoHHas mkosa https:/resh.edu.ru
W30JIMPOBaHHBbIE,
bubnuoreka mudpoBoro o6pazoBaTeILHOrO KOHTEHTA
19 KyMYJINDOBAHHBIE.
OcOBeHHOCTH https://lesson.edu.ru/04/10 @oxcdops yueOHUK
https://foxford.ru/wiki/himiya
3JIEKTPOHHOTO
CTpOECHUS
XuMH4YecKue Poccuiickas snexkTpoHHas mkosa https:/resh.edu.ru
20 CBOMCTBA bubnmoreka mudpoBoro o0pazoBaTeILHOrO KOHTEHTA
COMPSHKEHHBIX https://lesson.edu.ru/04/10 @oxcdops ydeOHUK
JUECHOB https://foxford.ru/wiki/himiya
CrniocoOsr Poccuiickas snexkTpoHHas mkosa https:/resh.edu.ru
1 MIOJIyYEHUS U bubnuoreka nuppoBoro o0pazoBaTeaIbHOr0 KOHTEHTA
IPUMEHEHNE https://lesson.edu.ru/04/10 @okchopa yueOHUK
AJKaguCHOB https://foxford.ru/wiki/himiya
AJIKUHBL:
TOMOJIOTUYECKU I
psia, oOmras
opMyJa .
$opuysia, Pocculickas 3iekTpoHHas mKosa https:/resh.edu.ru
HOMEHKJIATYypa,
bubnuoreka nuppoBoro o0pazoBaTeIbHOr0 KOHTEHTA
22 3JIEKTPOHHOE U
DOCTDAHCTBCHHOR https://lesson.edu.ru/04/10 @oxcdops yaeOHUK
pocTp https://foxford.ru/wiki/himiya
CTPOCHHE
MOJIEKYJL,
buznueckue
CBOMCTBA
Pocculickas siekTpoHHas mkosna https:/resh.edu.ru
XUMHUYECKue
23 bubnuoteka nudpoBoro o6pazoBaTeTbHOrO0 KOHTEHTA

CBOMCTBA AJIKUHOB

https://lesson.edu.ru/04/10 @okcdops yaeOHUK




https://foxford.ru/wiki/himiya

Poccuiickas anexktpoHHas mkosna https:/resh.edu.ru

24 E::;;;E?:He bubnuoTeka nudpoBoro o6pazoBaTeIbHOrO0 KOHTCHTA
TPOUHYIO CBSI3b https://lesson.edu.rq/q4/ }0 .q)OKC(I)OpI[ yueOHUK
https://foxford.ru/wiki/himiya
CrniocoOsl Pocculickas snekTpoHHas mkosna https:/resh.edu.ru
75 NOJIy4YEHUs U bubnuoreka nuppoBoro o0pazoBaTeIbHOr0 KOHTEHTA
IPUMEHEHHUE https://lesson.edu.ru/04/10 @oxcdops yaeOHUK
AJIKUHOB https://foxford.ru/wiki/himiya
i;i%iff;gﬂaq' Poccuiickas sanexktponHas mkosna https:/resh.edu.ru
26 yPABHEHHIO bubnuoreka nuppoBoro o0pazoBaTeNIbHOTO KOHTEHTA
MIICCKOI https://lesson.edu.rq/Q4/ ‘10 .q)OKC(l)OpI[ y4eOHUK
https://foxford.ru/wiki/himiya
peakuuu
CHeTeMaTH3aIs Poccuiickas snexkTpoHHas mkosa https:/resh.edu.ru
27 Y - bubnmoreka muppoBoro oOpa3zoBaTeILHOTO KOHTEHTA
SHAHMI 110 TeMe https://lesson.edu.rq/Q4/ }O _CDOKC(I)OpI[ y4eOHUK
https://foxford.ru/wiki/himiya
ApeHbl:
TOMOJIOTHYECKUI
psia, oOmras
opmyuna,
HOMEHKJIaTypa. Pocculickas 3iekTpoHHas mKosa https:/resh.edu.ru
78 DNEeKTPOHHOE U bubnuoreka nuppoBoro o0pazoBaTeaIbHOr0 KOHTEHTA
MPOCTPAHCTBEHHOE https://lesson.edu.ru/04/10 @okchop yueOHHK
CTPOEHNE MOJIEKYII https://foxford.ru/wiki/himiya
OeH3ona u
TOJIyOJIa, UX
buznueckue
CBOMCTBA
XUMHUUECKHUE Pocculickas siekTpoHHas mkosna https:/resh.edu.ru
29 CBOIICTBa apeHOB: bubnuoreka nuppoBoro o0pazoBaTeIbHOr0 KOHTEHTA
peakuuu https://lesson.edu.ru/04/10 @oxcdops yaeOHUK




3aMeLIEHUs https://foxford.ru/wiki/himiya

XUMHUECKUE

CBOICTBa apEHOB: N

peaKImm Poccuiickas anexktpoHHas mkosna https:/resh.edu.ru

30 T — bubnuoreka nuppoBoro o0pazoBaTeNIbHOTO KOHTEHTA
OKHCIICHIIE https://lesson.edu.rq/Q4/ .10 .q)OKC(bOpI[ y4eOHUK
OMOJIOLOB https://foxford.ru/wiki/himiya
OeHzona
OcOBEHHOCTH Poccuiickas snexkTpoHHas mkosa https:/resh.edu.ru

31 MIIECKIX bubnmoreka muppoBoro oOpa3zoBaTeILHOTO KOHTEHTA
cBoficTB CTHPOMA https:/ﬂesson.edu.m/q4/ .10 -CDOKC(l)OpIL y4eOHUK

https://foxford.ru/wiki/himiya
Pemenue
pacu€THBIX 3a7a4 .
HA OMIPEJICICHHE OTKpLITI:II/I‘ §aHK 3a/1aHus OUIIN '

32 MOTICKYIAHOI https://ege.f1p1.ru/bank/mdex.phz)?pm]:EA45D85 17ABEB35140D
(bopMy B! OD83E76F 14A41 basa 3amanuii o XuMun
OpraHHUEcKoro https://stepenin.ru/tasks/

BEILECTBA
Crnoco0sl Pocculickas 3iekTpoHHas mKosa https:/resh.edu.ru

33 MOJIyYEHUS U bubnuoreka nuppoBoro o0pazoBaTeIbHOT0 KOHTEHTA
IPUMCHEHUE https://lesson.edu.ru/04/10 @oxcdops yaeOHUK
apeHoB https://foxford.ru/wiki/himiya
I'enernueckas .

CBAZD MEXITY Pocculickas siekTpoHHas mKosna https:/resh.edu.ru

34 B — bubnuoreka nuppoBoro o0pazoBaTeaIbHOr0 KOHTEHTA
IACCAMI https://lesson.edu.rq/Q4/ }0 .(I)OKC(I)OpI[ y4eOHUK
YIICBOJIOPOJIOB https://foxford.ru/wiki/himiya
Pacuétel mo .
ypABHEHHAM OTKpBITI)II/I. 6.aHK 3a/1aHus OUIIN .

35 S — https://ege.fipi.ru/bank/index.php?proji=EA45D8517ABEB35140D
peakiuii. 0D83E76F14A41 ba3a 3amanuii mo XUMHHA

CucreMaTu3anus

https://stepenin.ru/tasks/




1 000011IEeHNE
3HAHHUHU II0 TEME

[Ipuponanslii ras.

Poccuiickas anextpoHHas mkosna https:/resh.edu.ru
bubnuoTeka nudpoBoro o6pazoBaTeIbHOr0 KOHTEHTA

36 E:gg;;;leera%l https://lesson.edu.rq/Q4/ .10 .q)OKC(bOpI[ y4eOHUK
https://foxford.ru/wiki/himiya
KaMeHHEIH yromb Poccuiickas snexktpoHHas mkosa https:/resh.edu.ru
37 1 IPOJLYKTHI €T bubnuoreka uppoBoro oOpa3zoBaTeILHOTO KOHTEHTA
nepepaboTEX https:/ﬂesson.edu.m/q4/ .10 -CDOKC(l)OpIL y4eOHUK
https://foxford.ru/wiki/himiya
Hed1p 1 ciocoObr
e€ mepepaboTKH. Poccuiickas sanextponHas mikosna https:/resh.edu.ru
38 [Ipumenenue bubnuoreka nuppoBoro o0pazoBaTeNIbHOTO KOHTEHTA
[IPOYKTOB https://lesson.edu.ru/04/10 @okcdops yaeOHUK
nepepaboTKu https://foxford.ru/wiki/himiya
HeTH
g}:;e:l:;ifisﬂ Poccuiickas sanexktpoHHas mkosna https:/resh.edu.ru
39 T bubnuoreka udposoro o6pazoBaTeIbHOrO KOHTEHTA
KITACCAMI https://lesson.edu.rg/Q4/ 1 0 .q)OKC(l)OpI[ y4eOHUK
https://foxford.ru/wiki/himiya
YTIIEBOIOPOIOB
I"anorenomnpounsso
JTHBIC
YIJIEBOAOPOIOB: Poccuiickas snekTpoHHas mkosna https:/resh.edu.ru
40 JJEKTPOHHOE bubnuoreka udpoBoro o6pazoBaTeIbHOrO KOHTEHTA
CTPOCHUE; https://lesson.edu.ru/04/10 ®oxcdopa yueOHUK
peaxkunun https://foxford.ru/wiki/himiya
3aMelEeHUs
rajioreHa
[evictBue Pocculickas siekTpoHHas mkosna https:/resh.edu.ru
A1 hiesI04ei Ha bubnuoreka nuppoBoro o0pazoBaTeIbHOr0 KOHTEHTA
TaJIOTEHITPOU3BOIH https://lesson.edu.ru/04/10 @okchop yueOHUK
bIE. https://foxford.ru/wiki/himiya




Bs3aumogeiictBue

JIMrajoreHajJKaHoB
C MarHueM U
IUHKOM
gﬁ%ﬁ%ﬁ;giﬂnﬁ OTKpBITI)II‘/JI. 6.aHK 3a/1aHus DOUIIUN .
4 SHAHI 110 https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D
0D83E76F14A41 ba3a 3amanuii mo XUMHHA
?;iii?;ﬂopoﬂmn https://stepenin.ru/tasks/
OTtkpoiThii Oank 3aganust GUIN
" E;ggfaogzia& . https://ege.fipi.ru/bank/index.php?proj=EA4SD8S 17ABEB35140D
"V riesoxopost” OD83E76F14A41 baza 3aganuil mo XuMuu
https://stepenin.ru/tasks/
[Ipenenbubie
OJTHOATOMHBIE
CITUPTHI:
TOMOJIOTHYECKHUI
gs;’;}?;fg Poccuiickas anexktpoHHas mkosna https:/resh.edu.ru
44 cTpocHHe bubnuoreka uppoBoro o0pazoBaTeNTLHOTO KOHTEHTA
MOJTeKY, https://lesson.edu.rg/Q4/ 1 0 .q)OKC(l)OpI[ y4eOHUK
—— https://foxford.ru/wiki/himiya
HOMEHKJIATypa,
KIaccupuKanus,
¢buznueckue
CBOMCTBA
XuMHUYecKue o
CcBOCTRA Poccuiickas sanextpoHHas mkosna https:/resh.edu.ru
45 T —— bubnuoreka uppoBoro o0Opa3zoBaTeNTLHOTO KOHTEHTA
OJIHOATOMHBIX https://lesson.edu.rq/Q4/ 1 0 'CDOKC(l)Op)I y4eOHHK
CIIUPTOB https://foxford.ru/wiki/himiya
Crioco6b1 Pocculickas siekTpoHHas mkosna https:/resh.edu.ru
46 MOJTy4eHUs U bubnuoreka nuppoBoro o0pazoBaTeIbHOT0 KOHTEHTA

MIPUMEHEHHUE

https://lesson.edu.ru/04/10 @oxcdops yaeOHUK




OJIHOATOMHBIX
CIIUPTOB

https://foxford.ru/wiki/himiya

[Ipocteie 3¢upsr:
HOMEHKJIaTypa

Poccuiickas snexktpoHHas mkosa https:/resh.edu.ru

u30Mepusl,
bubnuoreka mudpoBoro o6pazoBaTeILHOrO KOHTEHTA
47 0COOEHHOCTHU
A — https://lesson.edu.ru/04/10 dokcdopa yueOHUK
https://foxford.ru/wiki/himiya
XUMHYECKHUX
CBOMCTB
MHoroaToMHbIe
CIUPTHI: .
P Poccuiickast anekTpoHHas mkoia https://resh.edu.ru
ATUJIEHIJIUKOJIb U
bubnmoreka mudpoBoro o0pazoBaTeILHOrO KOHTEHTA
48 TJIULEPUH, UX
(usHICCKUC https://lesson.edu.ru/04/10 @oxcdops yueOHUK
https://foxford.ru/wiki/himiya
XUMHUYECKHE
CBOMCTBA
Crnoco0sl 5
Poccuiickas anexTpoHHas mkosna https:/resh.edu.ru
MIOJIy4YEHUs U
bubnuoreka udposoro o6pazoBaTeIbHOrO KOHTEHTA
49 IIPUMEHEHHE
MHOFOATOMHEIX https://lesson.edu.ru/04/10 @oxchopa yueOHUK
https://foxford.ru/wiki/himiya
CIIUPTOB
@DeHo: cTpoeHue
MOJIEKYJIBI, Pocculickas 3iekTpoHHas mKosa https:/resh.edu.ru
¢duznueckue bubnuoreka nuppoBoro o0pazoBaTeIbHOr0 KOHTEHTA
50 .
CBOJICTBA. https://lesson.edu.ru/04/10 @okchop yueOHUK
Tokcu4HOCTH https://foxford.ru/wiki/himiya
dbenoma
Poccuiickas snextpoHHas mkosna https:/resh.edu.ru
XuMuyeckue bubnuoreka udposoro o6pazoBaTeIbHOrO KOHTEHTA
51 .
cBoiicTBa (peHoma https://lesson.edu.ru/04/10 ®oxkchopa yueOHUK
https://foxford.ru/wiki/himiya
52 Crioco6b1 Pocculickas siekTpoHHas mkosna https:/resh.edu.ru

MOJIYYCHHUSA U

bubnuoTeka nudpoBoro o6pazoBaTeIbLHOIO0 KOHTEHTA




MIPUMEHEHUE https://lesson.edu.ru/04/10 dokcdopa yueOHUK
¢denona https://foxford.ru/wiki/himiya
IIpakTrueckas
paborta Ne 2.
Pewenne
53 AKCIEPUMEHTAIbH
BIX 3aja4 110 TEME
"CrupThl U
denomnsr"
OTtkpoiThii Oank 3aganust GUIN
s gi%i%“ﬁ;ﬁ;aeum https://ege fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D
o O0D83E76F14A41 ba3a 3agaHuii 10 XUMHHA
SHAHHH IO TCME https://stepenin.ru/tasks/
Anpaerunsl 1
KETOHBIL:
AIIEKTPOHHOE
CTPOSHHE o Poccuiickas sanexktpoHHas mkosna https:/resh.edu.ru
KapOOHMIHHOM
55 — bubnuoreka nuppoBoro o0pazoBaTeIbHOr0 KOHTEHTA
S — https://lesson.edu.rg/Q4/ }O _CDOKC(I)Op,Z[ y4eOHUK
https://foxford.ru/wiki/himiya
pAnbI, o01Iast
bopmyna,
u30Mepus 1
HOMEHKJIATypa
Anpaerunsl u
KETOHBI: Pocculickas siekTpoHHas mkosna https:/resh.edu.ru
56 ¢duznueckue bubnuoreka nuppoBoro o0pazoBaTeIbHOTO KOHTEHTA
CBOWCTBA; https://lesson.edu.ru/04/10 @okchop yueOHHK
peaxkuuu https://foxford.ru/wiki/himiya
MPUCOEANHEHUS
Peaknnn Pocculickas siekTpoHHas mkosna https:/resh.edu.ru
57 OKHUCIIEHUS U bubnuoreka nuppoBoro o0pazoBaTeIbHOT0 KOHTEHTA
Ka4eCTBEHHBIE https://lesson.edu.ru/04/10 @okchop yueOHHK

peaKIun

https://foxford.ru/wiki/himiya




aNbAETUIOB U

KETOHOB
CriocoOsr Poccuiickas snexktpoHHas mkosa https:/resh.edu.ru
MOJTy4eHUs bubnuoreka mudpoBoro o6pazoBaTeILHOrO KOHTEHTA

58
albACTUIOB U https://lesson.edu.ru/04/10 @oxcdops yuaeOHUK
KETOHOB https://foxford.ru/wiki/himiya
OIHOOCHOBHEIE
npezesibHbIe .

p Poccuiickas sanexktponHas mkosna https:/resh.edu.ru
KapOOHOBBIC
bubnuoreka nuppoBoro o0pazoBaTeNIbHOrO KOHTEHTA

59 KUCJIOTEI,

0COBCHHOCTI https://lesson.edu.ru/04/10 @okcdopa yaeOHUK
https://foxford.ru/wiki/himiya

CTPOCHHUS UX

MOJICKYT

Nzomepus u

HOMEHKJIATypa Poccuiickas sanexktponHas mkosna https:/resh.edu.ru

KapOOHOBBIX bubnuoTeka nudpoBoro o6pazoBaTeIbLHOIO0 KOHTCHTA

60
KHCJIOT, UX https://lesson.edu.ru/04/10 @oxchopa yueOHUK
buznueckue https://foxford.ru/wiki/himiya
CBOMCTBA
XuMHUyecKue
CBOMCTBA Pocculickas siekTpoHHas mKosa https:/resh.edu.ru

61 IIPEAEIBHBIX bubnuoreka nuppoBoro o0pazoBaTeaIbHOr0 KOHTEHTA
OJTHOOCHOBHBIX https://lesson.edu.ru/04/10 @oxcdops yaeOHUK
KapOOHOBBIX https://foxford.ru/wiki/himiya
KHUCIIOT
Oco0enHoctu
CBONCTB .

. Poccuiickas snextpoHHas mkosna https:/resh.edu.ru
MYypaBbHHOMN
62 KHCTOTEI bubnuoreka uppoBoro oOpa3zoBaTeNTLHOTO KOHTEHTA
MHorooé . https://lesson.edu.ru/04/10 ®oxkcdopa yueOHUK
p https://foxford.ru/wiki/himiya
KapOOHOBBIX
KHUCIIOT
63 OcobeHHOCTH Poccutiickas anmekTpoHHas nikosa https:/resh.edu.ru




CBOICTB: bubnuoreka nudposoro o6pazoBaTeIbHOIO KOHTEHTA
HENPEICTbHBIX U https://lesson.edu.ru/04/10 @oxcdops yaeOHUK
apoOMAaTHUYECKUX https://foxford.ru/wiki/himiya
KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKApOOHO
BBIX KHCJIOT.
IIpencraBurenun
BBICILINX
KapOOHOBBIX
KHCJIOT
ITonsaTue o Pocculickas snekTpoHHas mkosna https:/resh.edu.ru
IIPOU3BOIHBIX bubnuoreka nudpooro o6pazoBaTeIbHOIO KOHTEHTA
64
KapOOHOBBIX https://lesson.edu.ru/04/10 @okcdops yaeOHUK
KUCJIOT https://foxford.ru/wiki/himiya
Crioco0st 5
Pocculickas snekTpoHHas mkosna https:/resh.edu.ru
NIOJIy4YEHUs U
bubnuoreka udposoro o6pazoBaTeIbHOrO KOHTEHTA
65 pUMEHEHNE
KADGOHOBBIX https://lesson.edu.ru/04/10 @oxcdops yaeOHUK
P https://foxford.ru/wiki/himiya
KHUCJIOT
CrnosxHble 3(upsl:
TOMOJIOTHYECKU I Pocculickas 3iekTpoHHas mKosa https:/resh.edu.ru
66 psn, obmas bubnuoreka nuppoBoro o0pazoBaTeaIbHOr0 KOHTEHTA
dopmyna, https://lesson.edu.ru/04/10 @okchopa yueOHUK
A30MeEpUA U https://foxford.ru/wiki/himiya
HOMEHKJIATypa
Poccuiickas snekTpoHHas mkosna https:/resh.edu.ru
®dusnueckue u
bubnuoreka udpooro o6pazoBaTeIbHOrO KOHTEHTA
67 XUMHUYECKHE
CBOMCTBA SUPOB https://lesson.edu.ru/04/10 @oxcdopa yueOHUK
p https://foxford.ru/wiki/himiya
Pemmere OTtkpeiThIi Oank 3aganus OUIN
.. https://ege fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D
68 pacu€THBIX 3a7a4:

110 YPaBHEHUIO

0D83E76F14A41 ba3a 3amanuii mo XUMHHA
https://stepenin.ru/tasks/




69

XUMHYECKON
peakiuu, Ha
orpezeneHue
MOJIEKYJISIPHOU
bopMyJIBI
OpPraHUYECKOT0
BEIleCTBa

[IpakTnueckas
pabota Ne 3.
Pemenue
AKCIIEPUMEHTAIIbH
BIX 337124 110 TeMe
"KapboHoBbIe
KHUCTIOTHI.
Crnoxuble 3¢upsr”

70

JKupsr: ctpoenue,
dusnueckue u
XUMHYECKHE
CBOMCTBA
(ruzposus)

Pocculickas snekTpoHHas mkosna https:/resh.edu.ru
bubnuoreka udposoro o6pazoBaTeIbHOrO KOHTEHTA
https://lesson.edu.ru/04/10 @oxcdops yaeOHUK
https://foxford.ru/wiki/himiya

71

OcoOenHoctu
CBOMCTB HUPOB,
COJIepKaIINX
OCTaTKH
HenpeIeIbHbIX
JKUPHBIX KHCIIOT.
2Kups! B ipupone

Pocculickas 3iekTpoHHas mKosa https:/resh.edu.ru
bubnuoreka nuppoBoro o0pazoBaTeaIbHOr0 KOHTEHTA
https://lesson.edu.ru/04/10 ®okchop yueOHUK
https://foxford.ru/wiki/himiya

72

Mpgb11a kak coau
BBICIINX
KapOOHOBBIX
KHCJIOT, UX
MOIOIIee
JIelcTBHE.
ITonsarue o

Pocculickas 3iekTpoHHas mkosna https:/resh.edu.ru
bubnuoreka nuppoBoro o0pazoBaTeaIbHOr0 KOHTEHTA
https://lesson.edu.ru/04/10 @okchop yueOHUK
https://foxford.ru/wiki/himiya




CHHTCTHYCCKHX

MOIOIINX
cpeactBax (CMC)
I'emeTnueckas
CBS3b
JIeBOLOPOJIOB 1 OTtkpbIThIN OaHk 3ananus GUITN
73 iI/ICJIO o I():O Pk https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D
POACOACP 0D83E76F14A41 ba3a 3amanuii mo XUMHHA
X https://stepenin.ru/tasks/
OpTraHUYECKUX
BEIIIECTB
Pacuétrl o OTtkpoiThIi Oank 3aganuss GUIN
74 YPaBHEHUAM https://ege.fipi.ru/bank/index.php?proji=EA45D8517ABEB35140D
XUMHUYECKUX 0D83E76F14A41 ba3a 3aganuii 1o XuMuu
peaKuuit https://stepenin.ru/tasks/
OTtkpoiThIi Oank 3aganuss GUIN
7 SP;%TO%ME‘;E;?M https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35 140D
um 0D83E76F14A41 ba3a 3amanuii mo XUMHHA
SHaHHUH IO TCME https://stepenin.ru/tasks/
Oomuras
XapaKTepUCTHKA
rﬁ GBOI[I())B . Pocculickas 3iekTpoHHas mKosa https:/resh.edu.ru
76 znaccn drxam bubnuoteka nndpoBoro o6pazoBaTeTbHOrO0 KOHTEHTA
TIIEBOZIOB (MOHO- https://lesson.edu.ru/04/10 ®okchop yueOHUK
;fm ’ A ’ https://foxford.ru/wiki/himiya
MOJIMCAXapPUbl)
Monocaxapuibl:
e Ife A Pocculickas siekTpoHHas mkosna https:/resh.edu.ru
77 CBONCTRA 1 bubnuoteka nudpoBoro o6pazoBaTeTbHOrO0 KOHTEHTA
https://lesson.edu.ru/04/10 @okchop yueOHHK
HaXO0XIECHUE B
https://foxford.ru/wiki/himiya
pupoJIe
IIpumenenue Pocculickas siekTpoHHas mkosna https:/resh.edu.ru
78 [JIIOKO3bI, €€ bubnuoreka nuppoBoro o0pazoBaTeIbHOrO KOHTEHTA
3HA4YCHHE B https://lesson.edu.ru/04/10 @oxcdops yaeOHUK




JKU3HEIEATECIbHOC https://foxford.ru/wiki/himiya
TH OpraHu3ma
Juncaxapuibr:
caxaposa,
ManbTO3a U Poccuiickas snexktpoHHas mkosa https:/resh.edu.ru
79 JIaKTO3a. bubnuoreka uppoBoro oOpa3zoBaTeILHOTO KOHTEHTA
Haxoxnenue B https://lesson.edu.ru/04/10 @oxcdopa yueOHUK
pUpoae U https://foxford.ru/wiki/himiya
MIPUMEHEHUE
JIMCaxapui0B
[Tonucaxapusl:
CTpOCHHE N
p Poccuiickas sanextponHas mikosna https:/resh.edu.ru
MaKpOMOJIEKYI,
bubnuoTeka nudpoBoro o6pazoBaTeIbLHOrO0 KOHTCHTA
80 dusnyeckue u
UMUICCKIE https://lesson.edu.ru/04/10 @okcdops yaeOHUK
N https://foxford.ru/wiki/himiya
CBOICTRA,
MIPUMEHEHUE
Pocculickas 3iekTpoHHas mKosa https:/resh.edu.ru
[TonsiTe 06
bubnuoreka nuppoBoro o0pazoBaTeIbHOr0 KOHTEHTA
81 HCKYCCTBEHHBIX
BONOKHAX https://lesson.edu.ru/04/10 @oxcdops yaeOHUK
https://foxford.ru/wiki/himiya
Pemienue
ACUYETHBIX 3aJ1a4
Ela oI ez[eneHie OTtkpeIThii Oank 3aganus GUIN
32 - EHXO a https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D
a A 0D83E76F14A41 ba3a 3amanuii mo XUMHHA
TIPOALyKTa peaKinn https://stepenin.ru/tasks/
OT TEOPETUYECKHU
BO3MOKHOTO
Cucrematusanus OrtkpeIThit OaHk 3aganus GUITN
33 1 0000ITICHIE https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D
3HAHWH 110 0D83E76F14A41 ba3a 3amanuii mo XUMHHA
paszeny https://stepenin.ru/tasks/
84 KonTponbHas OTtkpeIThIN OaHK 3ananust GUIN




pabora 1o Teme

https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D

"Kuciaopoacoaepx O0D83E76F14A41 baza 3ajanuii o XUuMuu
alme https://stepenin.ru/tasks/
OpraHMYEeCcKHe
coenuHeHus"
AMMVHBI:
KJIacCU(pUKALIUS,
;ITOPHO:KI‘;I;IIe’ o6imas Poccuiickas snexkTpoHHas mkosa https:/resh.edu.ru
35 (bopMya, bubnmoreka muppoBoro oOpa3oBaTeILHOTO KOHTEHTA
H30MepHS, https:/ﬂesson.edu.m/q4/ .10 -CDOKC(l)OpIL y4eOHUK
https://foxford.ru/wiki/himiya
HOMEHKJIATypa U
dusnueckue
CBOMCTBa
XuMuyecKkue Pocculickas siekTpoHHas mkosna https:/resh.edu.ru
36 CBOICTBa bubnuoreka nudpooro o6pazoBaTeIbHOrO KOHTEHTA
anudaTuuecKux https://lesson.edu.ru/04/10 @oxchopa yueOHUK
aMHHOB https://foxford.ru/wiki/himiya
AHWIVH:
CTpOEHHUE Pocculickas 3iekTpoHHas mKosa https:/resh.edu.ru
]7 AQHWJINHA, bubnuoreka nuppoBoro o0pazoBaTeIbHOT0 KOHTEHTA
0COOEHHOCTH https://lesson.edu.ru/04/10 @okchopa yueOHUK
XUMHUYECKUX https://foxford.ru/wiki/himiya
CBOMCTB aHUJIMHA
g;?;:g;m " Pocculickas siekTpoHHas mkosna https:/resh.edu.ru
38 IpEMeHeHHe bubnuoreka nuppoBoro o0pazoBaTeaIbHOr0 KOHTEHTA
- https:/lesson.edu.ru/04/10 .(I)OKC(I)OpI[ y4eOHUK
https://foxford.ru/wiki/himiya
aMHUHOB
AMUHOKHUCIIOTHI: Pocculickas 3iekTpoHHas mkosna https:/resh.edu.ru
39 HOMEHKJIATypa U bubnuoreka nuppoBoro o0pazoBaTeIbHOr0 KOHTEHTA
U30MepHs, https://lesson.edu.ru/04/10 @okchop yueOHHK

buznueckue

https://foxford.ru/wiki/himiya




CBOICTBA.

OtnenbHbIe
IIPEJICTaBUTEIIN O
AMUHOKHCIIOT
XHUMHUYECKUE
CBOMCTBa
AMUHOKHCIIOT, UX .
Poccuiickas anextpoHHas mkosna https:/resh.edu.ru
Ounojoruueckoe
bubnuoreka nudpoBoro o6pazoBaTeIbHOr0 KOHTEHTA
90 3HauYeHue
AMIHOKICIOT https://lesson.edu.ru/04/10 @okcdopa yaeOHUK
' https://foxford.ru/wiki/himiya
Cunres u
TUAPOJIN3
NEeNTH/I0B
benku kak Poccuiickas snexkTpoHHas mkosa https:/resh.edu.ru
IIPUPOJIHBIE bubnmoreka mudpoBoro o0pazoBaTeILHOrO KOHTEHTA
91
MOJIUMEPHI; https://lesson.edu.ru/04/10 @oxcdopa yueOHUK
CTPYKTYpbI O€JIKOB https://foxford.ru/wiki/himiya
Pocculickas 3iekTpoHHas mKosa https:/resh.edu.ru
XUMHUUECKHUE bubnuoreka nuppoBoro o0pazoBaTeIbHOr0 KOHTEHTA
92 .
CBOIcTBa OENKOB https://lesson.edu.ru/04/10 @okchopa yueOHUK
https://foxford.ru/wiki/himiya
A3zoTcoaepkaiue
TETEPOLIMKINYECK
H€ COCIUHEHUSL. Pocculickas siekTpoHHas mKosna https:/resh.edu.ru
Hyxiiennosslie bubnuoreka nuppoBoro o0pazoBaTeaIbHOr0 KOHTEHTA
93
KHCJIOTBI: COCTaB, https://lesson.edu.ru/04/10 @okchop yueOHUK
CTpOEHHE U https://foxford.ru/wiki/himiya
Ounonoruyeckas
poiib
[IpakTnueckas
pabota Ne 4.
94
Pewenne

SKCTIIEPUMEHTAIHH




bIX 3aJa4 I10 TEME

"A3zoTcoaepKalu
€ OpraHn4YecKue
coeuHeHus"
IIpakTrueckas
paborta Ne 5.
Pewenne
95 JKCIIEPUMEHTAIIbH
BIX 3aja4 110 TeME
"Pacnio3naBanue
OpraHUYECKUX
coelMHeHui"
§56HOT ﬁaongTaefllv[e OTKpLITLIﬁ‘ §aHK 3a/1aHus OUIIN '
9 L —— https://ege.f1p1.ru/bank/mdex.phz)?prm:EA45D85 17ABEB35140D
¢ OpraHMICCKIe OD83E76F14A41 basa 3aannii o XumMun
" https://stepenin.ru/tasks/
COEIMHEHUS
OcHoBHbIE
MOHSTHSI XUMUU
BBICOKOMOJIEKYJISP Pocculickas 3iekTpoHHas mKosa https:/resh.edu.ru
97 HBIX COCIMHEHUIN bubnuoreka nuppoBoro o0pazoBaTeIbHOT0 KOHTEHTA
Y METOJBI UX https://lesson.edu.ru/04/10 @okchopa yueOHUK
CHHTE3a — https://foxford.ru/wiki/himiya
MOJIMMEPU3ALHS U
MOJIMKOHACHCALIUS
ITimact™maccsl. Pocculickas snekTpoHHas mkosna https:/resh.edu.ru
98 Yrunuzanus u bubnuoreka udpoBoro o6pazoBaTeIbHOrO KOHTEHTA
nepepaboTka https://lesson.edu.ru/04/10 ®okcdopa yueOHUK
IUIaCTHUKA https://foxford.ru/wiki/himiya
DI1acTOMEDBI: Pocculickas 3iekTpoHHas mkosna https:/resh.edu.ru
99 HaTypaJbHbIN bubnuoreka nuppoBoro o0pazoBaTeIbHOr0 KOHTEHTA
CHHTETHYECKUE https://lesson.edu.ru/04/10 @okchop yueOHHK

Kayudyku. Pe3una

https://foxford.ru/wiki/himiya




100

101

Bosokna:
HaTypaJibHbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKHUE.
[Tomumepsbl
CIIELUATILHOTO
Ha3HAYCHUS

[IpakTnueckas
pabota Ne 6.
Pemenue
AKCIIEPUMEHTAIIbH
BIX 3a7a4 I10 TEME
"Pacno3naBanue
I1acT™Macc u
BOJIOKOH"

Poccuiickas snexktpoHHas mkosa https:/resh.edu.ru
bubnuoreka mudpoBoro o6pazoBaTeILHOrO KOHTEHTA
https://lesson.edu.ru/04/10 dokcdopa yueOHUK
https://foxford.ru/wiki/himiya

102

O6o006menne u
CUCTEMAaTH3aLMs
M3Y4YEHHOTO
MaTepuaia 1o
TeMe
"BBICOKOMOEKYJIS
pHBIE

coenuHeHus"

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102

OTtkpeIThIi Oank 3ananus OUITA
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D
0D83E76F14A41 ba3a 3amanuii mo XUMHHA
https://stepenin.ru/tasks/




11 KIIACC

Ne KoaunuyecTBO 4acoB
n/  Tema ypoka Becer Konrpoabn  IIpakruuyeck = JIEKTPOHHBbIE HHU(POBLIE 00pa3oBaTeIbHbIE PECYPChI
n 0 ble padoThI ue padoThl
Atom. Cocras .
Poccwuiickas amekTpoHHas mkona https:/resh.edu.ru bubnmoreka
aTOMHBIX s1EP.
1 N 1 nudpoBoro 06pa3oBaTeIbHOIO KOHTEHTA https:/lesson.edu.ru/04/11
KHMUICCKHH ®doxkchopa yueOnuk https:/foxford.ru/wiki/himiya
31emMeHT. M30Tonsl pAY ] ]
Crpoenue .
p Poccwuiickas amekTpoHHas mkoia https:/resh.edu.ru bubnmoreka
AIIEKTPOHHBIX
2 1 nudpoBoro 00pa3oBaTeIbBHOIO0 KOHTEHTA https://lesson.edu.ru/04/11
000JI04€K aTOMOB, B
dokcdopa yueOHuK https://foxford.ru/wiki/himiya
KBaHTOBBIE YHUCIIA
Knaccudpukanms .
uxan Poccuiickas anekTpoHHas mkoa https://resh.edu.ru bubnuoreka
XUMUYECKHUX
3 1 udpoBoro 006pa3oBaTEIILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
SIEMEHTOB (5-, p-, d-, doxkchopa yueoHuK https:/foxford.ru/wiki/himiya
f-anmemeHTHI) Py bs: ] Y
Pacnpenenenue Poccuiickas anexkTpoHHas mkona https:/resh.edu.ru budnmnorexa
4 3JIEKTPOHOB 110 1 rdpoBoro 06pazoBaTENILHOTO KOHTEHTA https:/lesson.edu.ru/04/10
ATOMHBIM OpOHUTAIISIM ®doxkchopa yueOnuk https://foxford.ru/wiki/himiya
ONEeKTPOHHBIE
KOH(UTypanuu .
(urypan Poccuiickas anexkTpoHHas mKoia https:/resh.edu.ru bubnuorexa
aTOMOB 3JIEMEHTOB B
5 1 nudgpoBoro 06pa3oBaTENILHOTO KOHTEHTA https://lesson.edu.ru/04/11
OCHOBHOM H o
N doxkchopa yueoHuk https:/foxford.ru/wiki/himiya
BO30YKIEHHOM
COCTOSTHUU
ONEKTPOHHBIE
KOH(Urypauuu Poccuiickas anexkTpoHHas 1mkona https:/resh.edu.ru bubamoreka
6 VOHOB. 1 ¢ poBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
DIEeKTPOOTPUTIATEITHH ®doxchopa yuednuk https:/foxford.ru/wiki/himiya
OCTb
7 IIepuognueckuit 1 Poccuiickas anexTpoHHas mKoia https:/resh.edu.ru bubnuorexa
3aKOH U nudpoBoro 06pa3oBaTeIbHOTO KOHTEHTA https:/lesson.edu.ru/04/11




[lepuoauueckas
CHCTeMa XMMUYECKUX
snemenTtoB . U.
Menneneena, CBI3b C
COBPEMEHHOM
TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHUYECKHUX
AJIEMEHTOB U

®doxkchopa yueonuk https://foxford.ru/wiki/himiya

Poccuiickas anekTpoHHas mkoa https://resh.edu.ru bubnuoreka

8 g poBoro 00pa3oBaTeIbHOTO KOHTEHTA https:/lesson.edu.ru/04/11
00pa3yeMbIX UMH I
®dokcdopa yueOHuK https:/foxford.ru/wiki/himiya
MPOCTHIX U CJIOXKHBIX
BEILIECTB 110 TPyIIamMm
U TIepHoJaM
CucremaTtu3zanus u Poccuiickas snexTpoHHas mKoia https:/resh.edu.ru bubnmmorexa
9 00o011eHue 3HaHu| 1u¢ppoBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
10 TeMe ®dokchopa yueOHuk https://foxford.ru/wiki/himiya
Buasl xummnueckoi
cBsA3U. MexaHu3Mbl
o0pazoBaHUs Poccuiickas anekTpoHHas mkona https://resh.edu.ru bubnuoreka
10 KOBaJICHTHOH CBSI3U. 1uppoBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11

BonoponHas cBs3b.
MexxMoneKyIsipHbIe
B3alMOJICUCTBHUA

®dokchopa yueOHuk https://foxford.ru/wiki/himiya

11

BanentHocTs n
BaJICHTHBIC
BO3MOKHOCTH
atomoB. CBs3b
JJIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C
UX TEOMETPUUYECKUM
CTPOEHHUEM

Poccuiickas anexkTpoHHas mKoia https:/resh.edu.ru bubnuorexa
undpoBoro 06pazoBaTEILHOTO KOHTEHTA https:/lesson.edu.ru/04/11

dokcdopa yueOHuK https://foxford.ru/wiki/himiya




IIpencraBienus o
KOMILIEKCHBIX

Poccuiickas anekTpoHHas mkoa https://resh.edu.ru bubnuoreka

12 . udpoBoro 06pa3oBaTEIILHOTO KOHTEHTA https:/lesson.edu.ru/04/11

COEIMHEHUSIX: COCTaB e

®doxkchopa yueonuk https://foxford.ru/wiki/himiya

Y HOMEHKJIaTypa

BemecrBa

MOJIEKYJIIPHOT'O U

HEMOJIEKYJISIPHOTO Poccuiickas anexTpoHHas mKoia https:/resh.edu.ru bubnuorexa
13 cTpoeHus. Tumsl nudpoBoro 00pa3oBaTeIbHOIO KOHTEHTA https:/lesson.edu.ru/04/11

KPUCTAJNINYECKUX dokchopa yueOHuK https:/foxford.ru/wiki/himiya

PELIETOK U CBOMCTBA

BEILECTB

ITonsiTue o

JUHCIIECPCHBIX Poccwuiickas amekTpoHHas mkoia https:/resh.edu.ru bubnmoreka
14 encreMax. udpoBoro 00pa3oBaTeIbBHOIO0 KOHTEHTA https:/lesson.edu.ru/04/11

[IpeacraBnenue o B

dokchopa yueOHuK https:/foxford.ru/wiki/himiya

KOJUIOUTHBIX

pacTBopax

HcTuHHBIE PaCTBOPBI:

HACBHIICHHBIE U Poccuiickas anekTpoHHas mkona https://resh.edu.ru bubnuoreka
15 HEHACBIIICHHEIE, 1uppoBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11

pacTBOPUMOCTb. ®doxkchopa yueOnuk https://foxford.ru/wiki/himiya

Kpucrannoruapatsl

CrniocoObl BbIpaykeHUs Poccuiickas anexkTpoHHas mkona https:/resh.edu.ru budnnoreka
16 KOHIICHTpaluuu 1uppoBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11

pacTBOpOB ®doxkchopa yueonuk https://foxford.ru/wiki/himiya

Pemenue 3agau ¢

UCIIOJIb30BaHUEM

MOHATUH "'MaccoBast OTkpbIThIil Oank 3aaanus GUTTN
17 J10JIs1 paCTBOPEHHOTO https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83

BemecTna', E76F14A41 ba3a 3amaHuii mo XUMHH https://stepenin.ru/tasks/

"MoJsipHas

KOHIIeHTpanus"
18 Knaccudukanms u Poccuiickas ayekTpoHHas mkoja https://resh.edu.ru bubnuoreka




19

20

HOMEHKJIaTypa
HEOPTraHUYECKHUX
BEILECTB

CucreMaruzauus u
000011IeH1Ee 3HAHUI
10 TEME

KonTponbnas pabota
o temam "CtpoeHue
aToMma.
Ilepuonnueckuii
3aKOH U
[Iepnognueckas
CUCTEMa XMMHYECKHUX
anemenTtoB /. U.
Mennaeneena",
"CTpoeHue BelecTna.
Mmuoroo6pasue
BelecT"

nudpoBoro 06pa3oBaTeIbHOIO KOHTEHTA https:/lesson.edu.ru/04/11
dokchopa yueoHuk https:/foxford.ru/wiki/himiya

OtkpeIThIi Oank 3amanus OUITN
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83
E76F14A41 ba3a 3amaHuii mo XUMHH https://stepenin.ru/tasks/

OTtkpbIThIi OaHk 3ananus OUITN
https://ege.fipi.ru/bank/index.php?proji=EA45D8517ABEB35140D0D8&3
E76F14A41 ba3a 3amanuii mo XUMHH https://stepenin.ru/tasks/

21

Knaccudukarms
XUMUYECKUX PeaKni
B HEOPraHWYECKON 1

OpFaHquCKOﬁ XHUMUH.

3aKOH COXpaHEHHUS
Macchl BELIECTB;
3aKOH COXpaHEHU U
IpeBpalCHHs
DHEPIUHU IIPU
XUMHUYECKHX
peakumsax

Poccuiickas anekTpoHHas mkona https://resh.edu.ru bubnuoreka
1u¢ppoBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
®dokchopa yueOHuk https://foxford.ru/wiki/himiya

22

TennoBble 3¢ hexThI

XUMHYECKUX PEAKIUM.

TepMmoxumuueckue
YpaBHEHUS

Poccuiickas anexkTpoHHas MmKoia https:/resh.edu.ru bubnuorexa
uudpoBoro 00pazoBaTEILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
doxkchopa yuedHuk https:/foxford.ru/wiki/himiya




23

24

Brrancnenus mo
ypaBHEHUSAM
XUMUYECKHUX PEaKIIUi
U TEPMOXUMUYECKUM
ypaBHEHUSM

CxopocTh
XMMHYECKON PEAKIIUH,
e€ 3aBUCUMOCTD OT
pa3u4yHbIX (HaKTOPOB.
Karanus u
KaTaJIn3aTOPhI

OTtkpeIThIi O0aHk 3ananus OUITN
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D8&3
E76F14A41 ba3a 3amaHuii mo XUMHH https://stepenin.ru/tasks/

Poccwuiickas anmekTpoHHas mkona https:/resh.edu.ru bubnmoreka
nudpoBoro 00pa3oBaTeIbHOIO0 KOHTEHTA https://lesson.edu.ru/04/11
doxkchopa yueonuk https:/foxford.ru/wiki/himiya

25

T'oMorenHbie u
reTeporeHHbIe
peakuuu

Poccwuiickas amekTpoHHas mkoia https:/resh.edu.ru bubnmoreka
nudpoBoro 00pa3oBaTeIbBHOIO0 KOHTEHTA https:/lesson.edu.ru/04/11
dokchopa yueoHuk https:/foxford.ru/wiki/himiya

26

[IpakTuyeckas pabora
Ne 1 o Teme
"BrusiHue pa3nnyHbIX
(bakTOpOB Ha
CKOpOCTh
XUMUYECKOU
peakuun"

27

28

Ob6partumsie u
HeoOpaTuMble
peaKIuu.
XuMH4YECcKoe
paBHOBECHE

[IpakTuyeckas pabora
Ne 2 o Teme
"BnusiHue pa3inyHbIX
¢dakTopoB Ha
MI0JIO’KEHUE
XUMHUYECKOT0
paBHOBecus"

Poccuiickas anekTpoHHas mkona https://resh.edu.ru bubnuoreka
1uppoBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
®dokchopa yueOHuk https://foxford.ru/wiki/himiya




:‘)J'IeKTp OJINTHYCCKaA

AMCCOMHAIIA. Poccwuiickas anmekTpoHHas mkona https://resh.edu.ru bubnmoreka
29 CribHbIe 1 cnaObie urdpoBoro 00pazoBaTEILHOTO KOHTEHTA https:/lesson.edu.ru/04/11

OTICKTPOTHTRL. doxedopa yuebHuK https://foxford.ru/wiki/himiya

Crenenb

JUCCOLMalun

Honnoe

IIPOU3BENICHUE BOJIBI.

Cpena BOAHBIX Poccwuiickas amekTpoHHas mkoia https:/resh.edu.ru bubnmoreka
30 pacTBOpPOB. nudpoBoro 00pa3oBaTeIbBHOIO0 KOHTEHTA https://lesson.edu.ru/04/11

Bonopoansiit doxkchopa yueonuk https:/foxford.ru/wiki/himiya

nokazatenb (pH)

pacTBopa

I'maponus cosnen.

Peakuuu, Poccuiickas snekTpoHHas mKoia https:/resh.edu.ru bubnuorexa
31 MIPOTEKAOIINE B udpoBoro 006pa3oBaTEIILHOTO KOHTEHTA https:/lesson.edu.ru/04/11

pacTBOpax doxkchopa yueoHuK https:/foxford.ru/wiki/himiya

AJEKTPOJIUTOB

[IpakTuueckas pabora

Ne 3 o Teme
32 "Xumunyeckue

peakuyu B pacTBOpax

AJIEKTPOJUTOR"

OKHCIHUTENBHO-

BOCCTAaHOBUTEJIbHBIE Poccuiickas anexkTpoHHas mkona https:/resh.edu.ru bubnnoreka
33 peakuuu. Baxnenmue 1uppoBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11

OKHUCJIUTEH U ®dokchopa yueOHuk https://foxford.ru/wiki/himiya

BOCCTaHOBUTEIHN

Meroz 371€eKTPOHHOTO Poccuiickas anexkTpoHHas MmKoia https:/resh.edu.ru bubnuorexa
34 (27IEKTOHHO-UOHHOTO) nudgpoBoro 06pa3oBaTEILHOTO KOHTEHTA https://lesson.edu.ru/04/11

Oananca dokchopa yueoHuK https:/foxford.ru/wiki/himiya
35 DneKTpoaun3 Poccuiickas anexkTpoHHas mKoia https:/resh.edu.ru bubnuorexa

pPacTBOpOB H

nudpoBoro 06pa3oBaTeIbHOTO KOHTEHTA https://lesson.edu.ru/04/11




paciijiaBOB BCIUICCTB

Pemenue 3amau

®doxkchopa yueonuk https://foxford.ru/wiki/himiya

OTtkphoIThIi OaHk 3ananus OUITN

36 https://ege fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D8&3
Pa3IHHHBIX THIIOB E76F14A41 ba3a 3amanuii 1o XuMHU https://stepenin.ru/tasks/
Permene 3a1a4 OTKpI:ITLIf/iI ﬁaHK 3a/1aHus DOUITN .

37 PaITHUHbIX THIIOB https://ege fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D8&3

E76F14A41 ba3a 3amanuii 1o XuMHU https://stepenin.ru/tasks/
CucreMaruzanus u
000011IeH1E 3HAHUI OTtkpbIThIi OaHk 3ananus OUITN

38 10 TEME https://ege.fipi.ru/bank/index.php?proji=EA45D8517ABEB35140D0D83
"XuMHuyeckue E76F14A41 ba3a 3amanuii 1o XuMHH https://stepenin.ru/tasks/
peakiuu"

ESIEE/IZHBHM pabora OTKpI)ITBII\/JI. §aHK 3a)j[a.HI/I$I DOUITN .
39 " IMICCKIE https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83
o E76F14A41 ba3a 3amanuii 10 XuMHH https://stepenin.ru/tasks/
peakiuu
ITonoxenue
HEMETAILJIOB B
Ilepronnueckoi
CHCTEME XHMITICCIUX Poccuiickas anekTpoHHas 1kona https:/resh.edu.ru bubnmoreka

40 snementos J1. 1. udgpoBoro 06pa3oBaTENILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
Mennencesa ®dokcdopa yueOHuK https:/foxford.ru/wiki/himiya
0COOEHHOCTHU : :

CTPOEHHUSI X aTOMOB.

dusndeckre CBOMCTBA

HEMETAJIJIOB

Amnotponus

HEMETaJJIoB (Ha Poccuiickas anexkTpoHHas mkona https:/resh.edu.ru bubnnoreka

41 MpUMEPE KUCIIOPO/a, U poBoro 00pa3oBaTeNIbHOrO KOHTEHTA https://lesson.edu.ru/04/11
cepsl, hochopa u ®doxchopa yueOnuk https:/foxford.ru/wiki/himiya
yIIepoaa)

1 Bonopoxa: noirydenue, Poccuiickas anekTpoHHas 1mkoua https:/resh.edu.ru bubnuoreka

buzndeckue u

nudpoBoro 06pa3oBaTeIbHOTO KOHTEHTA https:/lesson.edu.ru/04/11




XUMHUYECKHE
cBoiicTBa. ['mapuasl

®doxkchopa yueonuk https://foxford.ru/wiki/himiya

43

44

45

46

l'anorensr:
HAXOXXJCHUE B
PHUPOJIC, CIIOCOOBI
HOJTYYCHUS,
dusndeckue u
XHUMHYECKHE CBOMCTBA

["anoreHoBoO1I0pPOIbI.
Baxnenmme
KHUCJIOPOJCOACPKAIIHN
€ COCIUHCHUS
raJIoT€HOB

JlaGopaTopHbie 1
MPOMBIIIUICHHBIE
CIOCOOBI OMyUYEHUs
raJIoreHOB.
IIpumeHeHune
raJIOT€HOB U MX
COCIMHEHUN

[IpakTuueckas pabora
Ne 4., Pemienue
AKCTIEPUMEHTAIIbHBIX
3aJa4 1o TeMe
"T"ajorens!"

Poccuiickas anekTpoHHas mkoa https://resh.edu.ru bubnuoreka
uugppoBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
®doxkchopa yueonuk https://foxford.ru/wiki/himiya

Poccwuiickas amekTpoHHas mkoia https:/resh.edu.ru bubnmoreka
nudpoBoro 00pa3oBaTeIbHOIO0 KOHTEHTA https:/lesson.edu.ru/04/11
dokchopa yueonuk https:/foxford.ru/wiki/himiya

Poccuiickas anekTpoHHas mkoJa https://resh.edu.ru bubnuoreka
uudpoBoro 00pazoBaTEIILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
doxkchopa yueoHuK https:/foxford.ru/wiki/himiya

47

Kucnopon:
nabopaTopHbIe U
MIPOMBITIJICHHBIE
CHOCOOBI MOTYYEeHHUS,
buznueckue u
XUMHYECKHE
cBoiictBa. O30H.
[Ipumenenne

Poccuiickas anekTpoHHas mkona https://resh.edu.ru bubnuoreka
ndpoBoro 06pazoBaTENILHOTO KOHTEHTA https:/lesson.edu.ru/04/11

®dokchopa yueOHuk https://foxford.ru/wiki/himiya




KHUCJIOpOoJa U O30Ha

Poccuiickas anekTpoHHas mkoa https://resh.edu.ru bubnuoreka

48 OKCHJIBI U TIEPOKCH/IBI udpoBoro 006pa3oBaTEIILHOTO KOHTEHTA https://lesson.edu.ru/04/11
doxkchopa yueOnuk https:/foxford.ru/wiki/himiya
S — OTKpI:ITLIf/iI ﬁaHK 3a/1aHus DOUITN .
49 PaIHUHBIX THIIOB https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83
E76F14A41 ba3a 3amaduii mo X¥MHH https://stepenin.ru/tasks/
Cepa: HaxOXJIeHUE B
IPUPOJE, CIIOCOOBI Poccuiickas snexTpoHHas mKodia https:/resh.edu.ru bubnmmorexa
50 [IOJIy4YEHHUS, nudpoBoro 00pa3oBaTeIbBHOIO0 KOHTEHTA https://lesson.edu.ru/04/11
dusnyeckue u dokcdopa yueOHuK https://foxford.ru/wiki/himiya
XUMHUYECKHE CBONCTBA
Poccuiickas anekTpoHHas mkoa https://resh.edu.ru bubnuoreka
CepoBogopo,
51 Cy b dUIHI udpoBoro 006pa3oBaTEIILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
doxkchopa yueOHuk https:/foxford.ru/wiki/himiya
Kucnoponconepsxarmu
€ COCIMHEHMUS CEPBI. Poccuiickas anexkTpoHHas mkona https:/resh.edu.ru budnnorexka
52 OcobenHoctu 1uppoBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
CBOMCTB CEpPHOM ®doxkchopa yueonuk https://foxford.ru/wiki/himiya
KHUCIIOTHI
[TpakTiueckas pabota
Ne 5. Pemienne
53 JKCIIEPUMEHTAIBHBIX
3a1a4 o teme "Cepa
U €€ coequHEeHnu"
A30T: HaxXO0XKIEHHE B
MPHUPOJIE, CIIOCOOBI
MOJIyYEHUH, Poccuiickas anexkTpoHHas mkona https:/resh.edu.ru bubnnoreka
54 duznueckue u uppoBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
XUMHYECKHE ®doxchopa yuednuk https://foxford.ru/wiki/himiya
CBOIicTBa. AMMHAK,
HUTPHIBI
55 Kucnopoacoaep:xarm Poccuiickas ayekTpoHHas mkoja https://resh.edu.ru bubnuoreka




€ COeIMHEHHS a30Ta.
OcobenHoCTH
CBOMCTB a30THOM
KHCJIOTBI

nudpoBoro 06pa3oBaTeIbHOIO KOHTEHTA https:/lesson.edu.ru/04/11

dokchopa yueoHuk https:/foxford.ru/wiki/himiya

[IpumeHeHue a3ora u

Poccwuiickas anmekTpoHHas mkona https:/resh.edu.ru bubnmoreka

56 €ro COCIMHEHUH. nudpoBoro 06pa3oBaTeIbHOIO KOHTEHTA https://lesson.edu.ru/04/11

A3OTHBIC y100peHus dokcdopa yueOHUK https://foxford.ru/wiki/himiya

docdop: HaAXOKAECHUE

B IIPUPOJIE, CIIOCOOBI

IIOJIyYEeHHUH, Poccuiickas snexTpoHHas mKoia https:/resh.edu.ru bubnmmorexa
57 buzndeckue u nudpoBoro 00pa3oBaTeIbHOIO0 KOHTEHTA https:/lesson.edu.ru/04/11

XUMHUYECKUE dokcdopa yueOHuK https://foxford.ru/wiki/himiya

cBoiictBa. @ochuibl

u Gochun

Oxenst ocgopa, Poccuiickas aekTpoHHas mkoa https://resh.edu.ru bubnuoreka
58 ocopconepxane udgpoBoro 06pa3oBaTENILHOTO KOHTEHTA https:/lesson.edu.ru/04/11

KkucyoThl. Conun I

- doxkchopa yueoHuK https:/foxford.ru/wiki/himiya

dbocdopHOii KHCTOTHI

[IpumeHeHne

docdopa u ero Poccuiickas anekTpoHHas 1mkona https:/resh.edu.ru bubnmoreka
59 COCTMHECHHUIA. nudpoBoro 06pa3oBaTENILHOTO KOHTEHTA https:/lesson.edu.ru/04/11

docdopHble doxkchopa yueoHuK https:/foxford.ru/wiki/himiya

yaoOpeHus

[IpakTuueckas pabora

Ne 6. Pemienune

AKCIEPUMEHTATbHBIX
60 "

3a7a4 no reMe "A30T

u dpocdop u ux

coenuHeHus"

YrIepox: Poccuiickas anexkTpoHHas mKoia https:/resh.edu.ru bubnuorexa

HaxOXK/JCHUE B
61 —— ndpoBoro 06pa3oBaTEILHOTO KOHTEHTA https:/lesson.edu.ru/04/11

AJJIOTPOIIHBIE

dokcdopa yueOHuK https://foxford.ru/wiki/himiya




MoaAupHUKAIIH;
dusndeckue u
XUMHYECKHE
CBOMCTBA,
PUMEHEHHUE

Oxkcua yriepona(Il),
okcup yraepoga(IVv),

Poccuiickas anekTpoHHas mkoa https://resh.edu.ru bubnuoreka

62 udpoBoro 006pazoBaTEIILHOTO KOHTEHTA https://lesson.edu.ru/04/11
YroJbHasl KUCJIOTa U o
. ®okcdopa yueOHuK https://foxford.ru/wiki/himiya
eé conu
Pelenue 3aay OTkpeIThIi Oank 3amanus OUITN
63 a https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83
PasIMHHBIX THIIOB E76F14A41 ba3a 3aganuii 1o XuMHUH https://stepenin.ru/tasks/
Kpemnnii:
Eaioicﬂ:Hfrfoio 651 Poccuiickas anekTpoHHas mkoJa https://resh.edu.ru bubnuoreka
64 PHPOZIE, dpoBoro 006pa3oBaTEIILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
TOLYACHIA, doxkchopa yueoHuK https:/foxford.ru/wiki/himiya
¢buznueckue u
XUMHUYECKHUE CBOKCTBA
Oxcun kpemuus(IV), Poccuiickas anexkTpoHHas mKkoia https:/resh.edu.ru bubnuorexa
65 KpEMHHEBasi KHCIIOTA, udpoBoro 06pa3oBaTENILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
CUJIMKATBI doxkchopa yueoHuK https:/foxford.ru/wiki/himiya
IIpumeHeHune
KPEMHHS U €T0 Poccuiickas anexkTpoHHas mkona https:/resh.edu.ru budnnoreka
66 coenuHenuil. CTekno, 1u¢ppoBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
€ro MoJIy4YeHue, BUIbI ®doxchopa yueOnuk https:/foxford.ru/wiki/himiya
CTeKJIa
Pemenme 3a1aq OtkpsiThIi Oank 3amanus OUIIN
67 g https://ege fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83
PA3TIMHHBIX THIIOB E76F14A41 ba3a 3amaHuii mo XUMHH https://stepenin.ru/tasks/
Cucrematuzanus u OTtkpsIThIi Oank 3aganus OUIIN
68 000011IeHNEe 3HAHWI https://ege.fipi.ru/bank/index.php?proji=EA45D8517ABEB35140D0D83
no teme "Hemeramnbr" E76F14A41 ba3a 3ananuii no XuMuH https:/stepenin.ru/tasks/
69 KonTtponpHas padora OTtkphIThIi OaHK 3ananus OUITN




o teme "Hemeramier"

AHanu3 pe3yabTaToB

https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83
E76F14A41 ba3a 3amaduii mo X¥MHH https://stepenin.ru/tasks/

OTtkpeoIThIi OaHk 3ananus OUITN

70 KOHTPOJILHOH paboThI, https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83
KOPPEKILHsI OIIHOOK E76F14A41 ba3za 3ajaHuii 1o XUMHM https:/stepenin.ru/tasks/
[TonoxxeHne MeramioB
B [lepuonnueckon
CUCTEME XMMHUECKUX
3JIEMEHTOB. Poccuiickas anekTpoHHas 1mikona https:/resh.edu.ru bubnuoreka

71 OcobenHoctr udpoBoro 006pa3oBaTEIILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
CTPOCHUS ®dokcdopa yueOHuK https://foxford.ru/wiki/himiya
AIIEKTPOHHBIX
000JI04€eK aTOMOB
METaJIJIOB
Oo6mue puznueckue
CBOIICTBa METAJIOB. Poccuiickas anekTpoHHas 1mkona https:/resh.edu.ru bubnnoreka

72 [Ipumenenue nudgpoBoro 06pa3oBaTeNILHOTO KOHTEHTA https://lesson.edu.ru/04/11
METaJUIOB B OBITY U doxkchopa yueoHuK https:/foxford.ru/wiki/himiya
TEXHHUKE
CIL12Bb1 METAIIOB. Poccuiickas anexkTpoHHas mKkoia https:/resh.edu.ru bubnuorexa

73 Honstrie o kopposuu udpoBoro 06pa3oBaTENILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
MeTaiioB. CiocoObl e

doxkchopa yueoHuK https:/foxford.ru/wiki/himiya
3alUTBI OT KOPPO3HUHU.
Pewenue 3a1au OTKpBITLII\/'I' §aHK 3aanHH DOUIIN .
74 PAAHTHEIX THIIOB https://ege fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83
E76F14A41 ba3a 3agaHuii 10 XuMHUH https://stepenin.ru/tasks/
DNEKTPOXUMHUYECKHM
PAI HapsHKEHUI Poccuiickas anexkTpoHHas mkona https:/resh.edu.ru bubnnoreka

75 metasuioB. Obuue ¢ poBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
CIOCOOBI TIOTYYCHUS ®doxchopa yueOnuk https:/foxford.ru/wiki/himiya
METAJIJIOB

76 Ob6mas Poccuiickas anexTpoHHas mKoia https:/resh.edu.ru bubnuorexa

XapaKTePUCTHKA

nudpoBoro 06pa3oBaTeIbHOTO KOHTEHTA https:/lesson.edu.ru/04/11




MeTaioB [A-rpynmsl
Ilepronnueckon
CHUCTEMbI XUMHUYECKHUX
anemeHToB. Harpuii n
KaJIM: TIOJTy4YeHHE,
dusndeckue u
XUMUYECKHE
CBOMCTBA,
MPUMEHEHHUE MTPOCTHIX
BEIIIECTB U UX
COCIMHEHUN

Ob6mas
XapaKTEPUCTUKA
MetauioB [IA-rpynmnsl
Ilepronnueckon
CHUCTEMbI XUMHUYECKHUX
2JIeMEeHTOB. Maruuii u

®doxkchopa yueonuk https://foxford.ru/wiki/himiya

Poccuiickas anekTpoHHas mkona https://resh.edu.ru bubnuoreka

77 KaJIBLIWIA: TI0JTy4EHHUE, 1uppoBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
buznueckue u ®dokchopa yueOHuk https://foxford.ru/wiki/himiya
XUMHUYECKHE
CBOMCTBA,
IIPUMEHEHNE IIPOCTBIX
BEIIECTB U UX
COCIMHEHUN
KéctkocTs BOIBI 1 Poccuiickas anexkTpoHHas mKoia https:/resh.edu.ru bubnuorexa
78 CIOCOOBI €€ nudgpoBoro 06pa3oBaTeILHOTO KOHTEHTA https://lesson.edu.ru/04/11
yYCTpaHEHUS doxkchopa yueoHuK https:/foxford.ru/wiki/himiya
AOMUHUI:
MOJTy4yeHue .
y ’ Poccuiickas anexkTpoHHas mKoia https:/resh.edu.ru bubnuorexa
dusnueckue u
79 udgpoBoro 06pa3oBaTEILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
XUMHUYECKHE e
N dokcdopa yueOHuK https:/foxford.ru/wiki/himiya
CBOIICTBa,
pUMEHEHUE
80 AmdoTtepHbIe Poccuiickas 3JIeKTpOHHas miKoJja https://resh.edu.ru bubnuoreka




CBOICTBA OKCHJA U
TUAPOKCUAA
AIIOMHUHMS,
TUAPOKCOKOMILIIEKCHI
AIIOMHUHMS, UX
IPUMEHEHNE

nudpoBoro 06pa3oBaTeIbHOIO KOHTEHTA https:/lesson.edu.ru/04/11
dokchopa yueoHuk https:/foxford.ru/wiki/himiya

Penrtenue 3anau

OtkpeIThIi Oank 3amanus OUITN

81 PAAIIMHEIX THIIOB https://ege fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83
E76F14A41 ba3a 3agaHuii 1o XuMHUH https://stepenin.ru/tasks/
[IpakTuyeckas pabora
Neo 7. Pewienue
32 AKCTIEPUMEHTAIIbHBIX
3a/1a4 10 TeMe
"MeTauibl TIIaBHBIX
noarpyrm"
Ob6mas
XapaKTEePUCTHKA
METAJIJIOB MTOOOYHBIX Poccuiickas anekTpoHHas 1kona https:/resh.edu.ru bubnmoreka
83 noarpynn (b-rpymnm) uudpoBoro 00pazoBaTEIILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
[Tepnoanueckon doxkchopa yueoHuK https:/foxford.ru/wiki/himiya
CHUCTEMbI XUMHYECKHUX
3JIEMEHTOB
dusnueckue u
XMMHYECKHAE CBOMCTBA Poccuiickas anekTpoHHas mkona https://resh.edu.ru bubnuoreka
84 XpoMma U €ro 1 poBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
COETMHEHUH, UX ®doxchopa yueOnuk https:/foxford.ru/wiki/himiya
MIPUMEHEHUE
Baxueiimme
COC/UHCHHA Poccwuiickas anekTpoHHas 1mkona https:/resh.edu.ru bubnmoreka
Maprasiia.
85 nudgpoBoro 06pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11

ITepmanranat xkaims,
€ro OKUCIIUTEIbHbIC
CBOICTBA

dokcdopa yueOHuK https:/foxford.ru/wiki/himiya




dusnueckue u
XUMHUYECKUE CBOMCTBA
JKeJie3a U ero

Poccuiickas aekTpoHHas mkoa https://resh.edu.ru bubnuoreka

86 COCTUHEHUH. udpoBoro 06pa3oBaTEIILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
[Tonyuenue u ®doxkchopa yueonuk https://foxford.ru/wiki/himiya
MIPUMEHEHUE CIIJIAaBOB
Kenesa
dusnueckue u
XMMHYECKHUE CBOMCTBA Poccwuiickas amekTpoHHas mkoia https:/resh.edu.ru bubnmoreka
87 MeIu U e€ nudpoBoro 00pa3oBaTeIbBHOIO0 KOHTEHTA https://lesson.edu.ru/04/11
COCIMHEHUH, X doxkchopa yueonuk https:/foxford.ru/wiki/himiya
MIPUMEHEHUE
dusnyeckue u
XMMHYECKHUE CBOMCTBA
LMHKA U €T0 Poccuiickas anekTpoHHas 1mikona https:/resh.edu.ru bubnuoreka
88 COCTMHEHUH, UX udpoBoro 006pa3oBaTEIILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
IIPUMEHEHHE. doxkchopa yueoHuK https:/foxford.ru/wiki/himiya
I'mapOKCOKOMILIEKCHI
LIMHKa
[TpakTiueckas pabota
Ne 8. Pemienue
]9 SKCHEPUMEHTAIBHBIX
3a/1a4 1o TemMe
"MeTabl TOOOYHBIX
noarpymm”
Pelwtenie 3a1au OTKpBITLII\/'I' §aHK 3a,£[a.HI/I$I DOUIIN .
90 Pa3TMYHBIX THTIOB https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83
E76F14A41 ba3za 3amaHuii 110 XUMHUH https://stepenin.ru/tasks/
0O00011eHne n
cUCTeMaTU3aLUsL OTkpbIThIil Oank 3aaanus GUTTN
91 W3YYEHHOTO https://ege fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83

MaTtepuaa rno Teme
"Mertayuer"

E76F14A41 ba3za 3amaHuii 1o XUMHUHM https://stepenin.ru/tasks/




KontponsHas pabora

OTtkpbIThIi OaHk 3ananus OUITN

92 " " https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83
o reme "Merasuibl o :
E76F14A41 ba3a 3aganuii 1o XuMHUH https://stepenin.ru/tasks/
AHanu3 pe3yJbTaToB OtkpeIThIi Oank 3amanus OUITN
93 KOHTPOJIbHOH paboThI, https://ege fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83
KOppEKLUs OIHO0K E76F14A41 ba3za 3agaHuil 10 XMMUM https://stepenin.ru/tasks/
Ponb xumuu B
o0ecrieueHnn
YCTOMYHBOTO
pa3BUTUA Poccuiickas snexTpoHHas mKodia https:/resh.edu.ru bubnmmorexa
94 JEI0BEUECTBA. undpoBoro 06pazoBaTEILHOTO KOHTEHTA https://lesson.edu.ru/04/11
ITonsiTue 0 Hay4YHBIX dokchopa yueOHuK https://foxford.ru/wiki/himiya
MeToaax
UCCIIEI0BAHNS
BEILECTB
Hayunsie npuHUHAIIBI
OpraHu3auu
XUMHUYECKOTO Poccuiickas anexkTpoHHas mKoia https:/resh.edu.ru bubnuorexa
95 MIPOU3BO/ICTBA. nudgpoBoro 06pa3oBaTENILHOTO KOHTEHTA https://lesson.edu.ru/04/11
[TpoMbInIeHHBIE doxkchopa yueoHuK https:/foxford.ru/wiki/himiya
CIOCOOBI IOJTyUEHUs
BaXHEMILINX BEILIECTB
XHUMHUYECKOE o
Poccuiickas anekTpoHHas mkona https://resh.edu.ru bubnuoreka
3arpsi3HEHUE
96 OKDYIKAIOIICH COOIEL 1uppoBoro 00pa3oBaTeILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
PYHAIOIIEH cpelt doxchops yaeoruK https:/foxford.ru/wiki/himiya
Y €r0 MOCJIEICTBHS
XWUMHS U 310pPOBbE .
#oP Poccuiickas anexkTpoHHas MmKoia https:/resh.edu.ru bubnuorexa
YeJI0BEKa.
97 nudgpoBoro 06pa3oBaTeIbHOTO KOHTEHTA https://lesson.edu.ru/04/11
JlexapcTBeHHBIE I
dokcdopa yueOHuK https://foxford.ru/wiki/himiya
cpencrsa
Xumus nunm. Ponb Poccuiickas anekTpoHHas mkona https://resh.edu.ru bubnuoreka
98 XHUMHU B uppoBoro 00pa3oBaTeIbHOTO KOHTEHTA https:/lesson.edu.ru/04/11

obecrieueHnn

doxkchopa yuebnuk https://foxford.ru/wiki/himiya




MUIIEBOU
0€30MacHOCTH
K .
nscgit:elirize 1 Poccwuiickas anmekTpoHHas mkona https:/resh.edu.ru bubnmoreka
99 P P 1 urdpoBoro 00pazoBaTEILHOTO KOHTEHTA https://lesson.edu.ru/04/11
cpeacrsa. beiToBas ——
dokcdopa yueOHuK https:/foxford.ru/wiki/himiya
XUMHUS
Xumus B
TP OHTSHBCTBG' Poccuiickas anekTpoHHas 1mkona https:/resh.edu.ru bubnnoreka
Baxnernimme
100 1 dpoBoro 006pa3oBaTEIILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
CTPOUTEIIbHEIE U e
®dokcdopa yueOHuK https://foxford.ru/wiki/himiya
KOHCTPYKLIMOHHBIE
MaTepUaJIbI
XuMUs B CETbCKOM
XO3SIUCTBE. Poccuiickas anekTpoHHas mkona https:/resh.edu.ru bubnuoreka
101  Opranuveckue u 1 udpoBoro 006pa3oBaTEIILHOTO KOHTEHTA https:/lesson.edu.ru/04/11
MUHEpaJIbHBIC ®okcdopa yueOHuK https:/foxford.ru/wiki/himiya
ya0OpeHust
Cucremarusanus u OTtkpeIThii Oank 3ananuss GUIN
102 00001IeHne 3HaHNH 1 https://ege fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83
10 TEME E76F14A41 ba3a 3amaHuii mo XUMHH https://stepenin.ru/tasks/
OBIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

» Xumusi, 10 knacc/ Epemun B.B., Ky3emenko H.E., Teperaun B.U., JIpo3aos
A.A., Jlynun B.B.; nox penaknueit Jlynuna B.B., O0OmecTBo ¢ orpaHM4eHHOR
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M3aarenbcTBO
«IIpoceemenue»

* Xumus, 11 xmace/ Epemun B.B., Ky3pmenko H.E., [Ipo3noB A.A., Jlynun B.B.;
nof penakiueit Jlyauna B.B., O01iecTBo ¢ OorpaHM4eHHOM OTBETCTBEHHOCTHIO
«JIPODAY»; AktnonepHoe obmectBo «M3aarenscTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

Metonunueckoe nocodue k yueOnuky B. B. Epemuna,

H. E. Ky3bmenko, B. U. Tepenuna u nip. «Xumusi. Y rryOneHHBINA
ypoBeHb». 10 kiacc / B. B. Epemun, A. A. [Ipo3nos, 1. B. Epemuna, B. N.
Maxonuna, O. FO. CumoHoBa, 3. 10. KepumoB. —

M. : Ipoda, 2018. — 339 c. : ui.

Meroanueckoe nocodue k yueonuky B. B. Epemuna,

H. E. Ky3bpmenko, B. U. Tepenuna u nip. « Xumusi. Y riryOneHHbINA
ypoBeHby». 11 knacc / B. B. Epemun, A. A. JIpo3nos, U. B. Epemuna, B. 1.
MaxonuHna, O. 0. CumoHnoBa, 3. 10. Kepumon. —

M. : Ipoda, 2019. — 339 c. : un.

IHAPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

Poccuiickas snexkrponHas mkoiia https://resh.edu.ru

bubnuoTteka nudpoBoro odpazoBarenbrHOro KoHTeHTa https://lesson.edu.ru/04/10
bubnuoTteka udposBoro odpazoBareabrHOro KoHTeHTa https://lesson.edu.ru/04/11
®doxcdhopn yaeonuk https://foxford.ru/wiki/himiya

https://learningapps.org

https://onlinetestpad.com

https://foxford.ru/catalog/trainings/himiya

OTtkpbIThIH Oank 3ananus OUITNU
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0OD83E76F14
A4l

baza 3amanuii mo xumuu https://stepenin.ru/tasks/
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