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MNOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpaMma mo XMMHUM Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHMS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepaabHOI oOpazoBaTeIbHON IPOrpaMMBbl CpEeIHEro o011ero
obpazoBanusa(POIT COO), npencraBiaeHHbIX B DefepaibHOM TOCYAapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJOXEHUU «CTpaTerun pa3BUTHUS BOCIUTaHUS B Poccuiickoit
deneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUGPEpeHIIMPOBAHHOTO,
npodUILHOTO OOYyUYeHMS, MPHU3BAaHO OOCECIEeUUTh O0O0Iec0o0pa3oBaTEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K OBICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJKEHUS OOyUeHHS B OpraHM3alusx MpodhecCHOHAIBHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OTHOW M3 MPUOPUTETHBIX JUCHUILINH.

B nmnporpaMme no XuMHM Ha3Ha4Y€HUE TIpeaMeTa «XUMHS» IOJydaeT
NoApOOHYI0O  WHTEPIPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH LIEJICH, COJIepKaHuUsl,
pe3yabTaToB OOyYeHUS M TpeOOBaHUN K YpPOBHIO TOJTOTOBKHM BBIITYCKHHKOB.
CBUIIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHSAEMbIE MPOrPpaMMOM MO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaau3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE NPEACTaBICHUS O LENAX, COJEp)KaHUHU, OOIIEH cTpareruu
oOy4eHHs, BOCIUTAHUS U Pa3BUTHS 00YyJaIOMMUXCS CPEACTBAMH IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOdHIIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OmpeieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTePUCTHK; IOIXO0J0B K (OPMHPOBAHHUIO COACPKATCIHHON OCHOBBI
KOHTPOJII U OIEHKH 0O0pa30BaTeNbHBIX TOCTIXKCHHN OOydYarolmxcs B
paMKax HWTOTOBOM arTecTtanii B (OpME E€IUHOI0 TOCYAapCTBEHHOIO
AK3aMeHa 10 XHMHUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIST W3Y4YEHUs B paMKaxX OTACNBbHBIX mpoduiei, mpexycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSI I3YYCHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TMOCIEIOBATEIIBHOCTh H3YYEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oO0pa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX — PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeAMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  00ydYaromerocs IO OCBOEHUIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHUS y4eOHOTO MpeaMmeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBJISIONICH,
KOTOpas JOJKHA OMPENEsIThCS B COOTBETCTBUHU C HAMPABICHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M YINIYyOJIEHHOIO YpPOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aliuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHUsS B paMKaX M3y4YEHUS CIEHHAIbHBIX €CTECTBEHHO-HAYUYHBIX U
XUMHUUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSIX CPEIHETO MPOo(ecCHoHaILHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
NPEUMYIIIECTBEHHO Ha pacliMpeHue W  yrayOJeHue TEOpeTUYECKOW U
MPAKTUYECKON MOJTOTOBKUA OOYYarOIUXCs, BRIOPABIIMX ONpeaeaEHHbIN Mpoduiib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTpaMMBI CpPeAHEro oO0Iero oOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHMH palMOHANU3alMu y4eOHOro Tpyda U
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeaeneHnn Moaxoa0B K 0TOOPY M CTPYKTYpPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABISIET COBOKYIHOCTb IPEIMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUN O CTPOCHUM BEIIECTBA, XMMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aTomMa. XHMMHYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX MTPOLIECCaX U NEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpKaHUE KYypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMMKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonornyeckoro npoduiast OOJbIINI yAeNbHbIN BeCc OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢dopMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISETCS (OPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y OO0 yJarOIITIXCSI OCO3HAHHOTO MTOHUMaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHEH, TPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yrayOJIeHWe  TPEJCTaBICHWA O  HAyYHBIX  METOJaX  IO3HAHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMIA LENOCTHOM CHCTEMBbl CPEJHEro oOmero oOpa3oBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMPOLecCCY TBOpPUECTBA B OO0JaCTH TEOPETHUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX [IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee yuciIo 9acoB, MPEAYCMOTPEHHBIX JJIsI U3YYCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOKHOCTM aToMa yriaepoja. XHMHYECKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COCAMHEHUU. MOJNEeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpHBINA 3P PeKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKAIMS OPTraHUYeCKUX peakiuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OIBITHl MO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB NPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKLMi paguKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoaNKaHOB. CrocoObl MONydyeHus: u
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObI MOMyYeHUs U IPUMEHEHUE AJIKA/IUECHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUWM  NPHUCOCAUHEHHs,  JUMEpHU3alMd U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psij apeHos,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKUUH NPUCOEAUHEHUS, OKHCIEHHE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tomumepuszanus cruposna. CriocoObsl NOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHI), pU(DOPMUHT, THUPOIIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIleHUs] TalloTéHa Ha THAPOKCOTPYNIY, HUTPOrPyIIy, [UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa ME€pMaHraHaTa KaJihs, B3aUMOJICUCTBUE allETUIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KosuiekuusMu «Hedpts» u «Yromby, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoJa W 3TaHoya). ['oMosornyeckuit psn, oOmas Qopmyrna, U30MeEpuUs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKUMHM UM  HEOPraHMYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHre 0 MeXxaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMEILIECHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NPEENIbHBIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX UM aPOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOmas Gopmyna, U3oMepus U
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeNeNbHbBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA M HaxXOXAEHHE B npupoje. POTOCUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBpALICHUIL:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pPEAKIMH Ha albAeTuIbl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTANBHBIX 33a1ad 1o TeMaM «CHUpThI U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudaTUIecKue ¢ apoMaTHYECKHE; TIEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTaBUTENb AaMUHOB apoMathyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH3071a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJHUKOHICHCALUHU, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyISIPHBIE COeIMHEHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CIELHUAIBHOTO Ha3HAYECHUs (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJIM BBIXOJA MPOAYKTA PEAKLIHH OT TEOPETUUYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEpPOTPO(HBIA THUIl MUTAHUS, OpPOKECHHE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPIrusl U IJMHA CBs3U. [1osIpHOCTH, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJIEKYJAPHOTO  CTpOEHHs.  THmbl
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpanusi. HaceieHHbie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['omoreHHbI€ U reTeporeHHble peakiuu. Katanus u kaTaan3aTopsl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [latense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W UX MPEBpAILCHUI:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUMu U TOJIOKEHHUE XUMUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHKS HEMETAIOB (Ha MpUMEPE KHUCIOPOaa, CEphl,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBogopoabl. BaxkHeule KUCIOpOACOAepKalIne
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoga. @u3nyeckue U XMMUYECKHME CBOWCTBA M NPUMEHEHUE KHUCIOPOJA U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
ceprl(V1). CepHucrtas u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTU CBOICTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprimeHeHune a3ora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxkAeHUWE B HOpupoae. AJUIOTPOIHBIE  MOIU(DUKALUY.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTBIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coeAnHeHuil. CTEKII0, €ro NoJy4yeHne, BUIbI CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHuil  MmetamwioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuil u kanuii: mnomydeHue, ¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMUYECKUE CBOMCTBA, NPHUMEHEHHE IPOCTBIX BEIIECTB M HX COCIUHEHUHU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHne u npuMeHeHne Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenime coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHue oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yei, KaYeCTBEHHbIE PEaKIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUS! BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOCTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbE UenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOIb30BaHUs MpenapaToB OBITOBOM XHMHH B IIOBCEIHEBHOMN
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KE€paMuKa.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIUMU, €CIU OIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PacTBOpE, JIOJM BbIXOJA MPOAYKTAa PEAKLIHUH OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHH, MPUHATHIX B OTACIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHP, MaKpOMHUpP, aTOM, OJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, bnocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, JJICKTPOHHAsA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XHUMHUS»  OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIBLHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHUBOB B TOJYYEHUU U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIMBHUIYaJbHOM TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAILHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIN3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH MU BaXXHOW pOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/ia U AKOJOTUYECKH KOM(OPTHOM KU3HH KAXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJAIIUX B HEM U3MEHEHUH, yMEHUS ieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCHOHATBHON
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCcCIeA0BaHUE, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIOJIb30BATh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTU C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUYECKUE PACCYXKJCHHS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIILHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
NOMYJISIpHAsl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHUsA, CIPaBOYHbIE IOCOOHUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIUM, HEOOXOAUMOW JJIs  BBIMOJHECHHS YYEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxembl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C Mpe3eHTAlMell pe3yJbTaTOB IO3HABATEIBHOU AESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoekTa, 1 (PopMyJIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 0 XUMHUH Ha yTrayOnEéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKas), HM30MEPHI, TOMOJOTUYECKUA pSANl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMUMUYECKUX SIBICHUI; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTni, opueHTanTsl | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh, YMEHUMW: yCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTAaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIWIECPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJTKaINCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE MPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

chOpPMHUPOBAHHOCTh YMEHHMH: TPOBOJUTH PacU€Tbl 1O XHUMHYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEMIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEILHOCTH YEJOBEKa, CBSI3aHHOW C MepepaboTKoOn
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUU JKCIEPUMEHT (MOJyYeHHE W HW3YyYECHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BellecTBaMU H J1a0OpaTOpHBIM 000pPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJTIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€71eCO00pPa3HOT0 MOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHuveckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOW, SHEPTeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U TMPUPOTHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pPacTBOpP, AJIEKTPOIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOIUTHUYECKOW IUCCOLMAIUU, MEPUOANUECKUI
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpPMOJMHAMHUYECKMX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPaIlCHUIH;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICGHTHOCTh M CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTAUIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOpMUPOBAHHOCTh ~ YMEHHH:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPhIBATh CMBICI MEPUOIMYECKOro 3akoHa [l.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIAcCOB,  IOATBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEUIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLIUA MOCPEIACTBOM COCTABJICHUS JEKTPOHHOro OajlaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTBuil (mpuniui Jle [llarense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUS HEOPTaHUYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMUMHUYECKUX 3HAHHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHASI KOHIICHTpAIHs;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JAUCCOIMAIMU;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3nMYHbIX  (PAaKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakIuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3ybTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA KUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH I€JCHANPABICHHBIH IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBO 9acoB
Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHble (UU(poBbHIE)
Kourpoububle IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMUH
[Ipeamer opraHn4ecKoil XUMHH. https://www.yaklass.ru/p/himija#program-
1.1 Teopus cTpoeHHS OPraHUIECKUX 8 0 0 10-klass
coenmaeHud A. M. ByTJIep()Ba https://resh.edu.ru/subject/29/10/
Hroro mo pazueny 8
Pa3znea 2. YrieBoaopoabl
)1 TTpe/IelTbHbIC YTICBOIOPOE — : . . Tg_plfl.;i\ngw.vaklass.ru/p/hlmua#proqram—
AIIKAHEL, [HKTI0aIKAHE! https://resh.edu.ru/subject/29/10/
Henpe/iebHbIe YIICBOOPOIH: https://www.yaklass.ru/p/himija#program-
2.2 14 0 1 10-klass
ANKCHEL, TKaMCHbI, ATKUHEL https://resh.edu.ru/subject/29/10/
ADOMATHIECKHE YIIIEBOTOPOEL https://www.yaklass.ru/p/himija#program-
2.3 8 0 0 10-klass
(aperel) https://resh.edu.ru/subject/29/10/
TTpHPOIHBIC HCTOUHUK https://www.yaklass.ru/p/himija#program-
2.4 4 0 0 10-klass
YrIeBOAOPOJIOB H KX NepepadoTka https://resh.edu.ru/subject/29/10/
T aloreHITPOH3BOTHbIE https://www.yaklass.ru/p/himija#program-
2.5 4 1 0 10-klass
YTJIEBOJIOPOIOB

HWroro no pazneny 35

https://resh.edu.ru/subject/29/10/
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https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/29/10/

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

https://www.yaklass.ru/p/himija#program-

3.1 Cnuprel. ®enon 11 10-klass
https://resh.edu.ru/subject/29/10/
KapOoHunbHbIE COCTUHEHUS: https://www.yaklass.ru/p/himija#program-
3.2 anpJerubl 1 KeTonbl. KapOoHOBBIE 21 10-klass
kucsoTel. CrnoxkHble 3¢upsl. JKupsl https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija#program-
3.3 VriaeBoasl 9 10-klass
https://resh.edu.ru/subject/29/10/
Hroro no pazneny 41

Pa3znen 4. A3oTconepxkamue opraHudecKkue coe{uHeHust

https://www.vaklass.ru/p/himija#program-

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 12 10-klass
https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 12
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA
https://www.yaklass.ru/p/himija#program-
5.1 BBICOKOMOJIEKYIIIPHBIE COETMHEHUS 6 10-klass
https://resh.edu.ru/subject/29/10/
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102
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https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/29/10/

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (UU(poOBbHIE)

Ne i/ Konrpouabnbsie IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuoanueckuit o
https://www.yaklass.ru/p/himija#program-
3aKkoH U Ilepuonnueckas cucrema
1.1 1 9 0 0 11-klass
XUMHUECKHX S11eMeHTOB JI. 1. https://resh.edu.ru/subject/29/11/
MenneneeBa
> S/ITPOGHH; T — " . . Ttltﬁ(sl:;g\;vww.vaklass.ru/p/hlmua#proqram—
HOTO0bpA3NE BCIICCTR https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija#program-
1.3 XUMHUYECKUE PeaKun 19 1 3 11-klass
https://resh.edu.ru/subject/29/11/
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
https://www.yaklass.ru/p/himija#program-
2.1 Hemertamsl 31 1 3 11-klass
https://resh.edu.ru/subject/29/11/
https://www.vaklass.ru/p/himija#program-
2.2 Meraiuisl 23 1 2 11-klass
https://resh.edu.ru/subject/29/11/
Wroro no pazueny 54
Pa3zgen 3. XumMus u ;KU3HL
31 MeTOMb! O3HARNS B XHMHAH. 9 0 0 https://www.yaklass.ru/p/himija#program-

11-klass



https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass

XUMHS U )KU3Hb

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

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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https://resh.edu.ru/subject/29/11/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KoHnTpoJbHbie
Bcero
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
pecypcsl

[Ipeamer u 3HaueHue

OpraHr4YeCKON XUMHH,

MPEJCTaBICHUE O 1 0
MHOT000pa3uu OPraHuYECKUX

COETUHEHUN

https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/6149/start/170388/

DNEeKTPOHHOE CTPOCHUE aTOMa

yriiepojia (OCHOBHOE U

BO30YKIEHHOE COCTOSTHUS). 1 0
BasneHTHbIe BO3MOXHOCTH

aToma yriaepoja

https://www.yaklass.ru/p/himija#program-10-klass

XuMHu4ecKas CBs3b B

OpPTraHUYECKUX COCTUHECHUSIX.

MexaHU3MBI 00pa30BaHUS 1 0
KOBAJICHTHOM CBSI3U, CIIOCOOBI

pa3pbiBa CBA3EH

https://www.yaklass.ru/p/himija#program-10-klass

Teopus crpoenus
OpPraHMYECKUX COSAMHEHUN A. 1 0
M. bytieposa

https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/6149/start/170388/

Bunsl nzomepun: cTpykTypHas,
MIPOCTPAaHCTBEHHAS.
OnexTpoHHbIE 3 (DHEKTHI B
MOJIEKYJIaX OPraHUYECKUX

https://www.yaklass.ru/p/himija#program-10-klass



https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://www.yaklass.ru/p/himija#program-10-klass

COE€IUHEHUN

[IpencraBnenue o
KJaccu(uKauuu u
cucTeMaTH4ecKas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

https://www.yaklass.ru/p/himija#program-10-klass

Knaccudukamnms peakiuii B
OpraHNu4eCKON XUMHH

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

AJKaHBI: TOMOJIOTHYSCKUH
psin, obmas popmyia,
HOMEHKJIaTypa U U30Mepus,
AJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/6151/start/

10

Pu3nYecKnue 1 XUMHYECKUE
CBOMCTBA aJIKaHOB

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/6151/start/

11

12

HaxoxxneHnue alikaHoB B
npupojie. CriocoObl OTyIeHHs
Y TIPUMEHEHNE aJTKaHOB

[ukoankaHsl: o01as
¢bopmya, HOMEHKIAaTypa 1
M30MepHsi, 0COOEHHOCTH
CTPOCHUA U XUMHUUYCCKHUX
CBOMCTB, CIIOCOOBI OJTyYEHUS
U [IPUMEHEHNE

https://resh.edu.ru/subject/lesson/6151/start/

https://www.yaklass.ru/p/himija#program-10-klass

13

Pemenne pac4€THbIX 3a1a4 HA

https://www.yaklass.ru/p/himija#program-10-klass



https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/6151/start/
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass

14

15

16

OIIPEIEIICHUE MOJIEKYIIIPHOU
(hopMyIIbl OPraHuYecKoro
BELIECTBA 110 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJISALINX
B ero cocraB. CucremaTu3anus
1 000011IeHIe 3HAHUH 110 TeMe
AJIKEeHBI: TOMOJIOTUYECKUI
psia, obmas popmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MouieKynl. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEpHsI ATIKEHOB
Ou3nyeckue U XUMHUIECKHE
cBoiicTBa ankeHoB. [IpaBuio
MapkoBHHKOBa

CrniocoOsl mostyueHus u
MPUMEHEHHE AIKEHOB

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/5412/start/

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/5412/start/

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/5412/start/

17

18

19

[IpakTuueckas padora Ne 1 o
teme "l[lonydyenue >TusieHa u
M3y4YeHHUe ero CBOMCTB"

Pemrenne pacuy€THbIX 3a1a4 HA
ONpEEICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEILIECTBA

AJIKaIMEHBI: CONPSKEHHBIE,
M30JIMPOBAaHHbIE,
KyMYJIUPOBaHHEIE.
Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHUS

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass



https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/5412/start/
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/5412/start/
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/5412/start/
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass

20

XMMHUYECKUE CBOUCTBA
COMPSOKEHHBIX TUCHOB

https://www.yaklass.ru/p/himija#program-10-klass

21

22

23

24

CriocoObI mostyueHust u
MIPUMECHECHHE AJTKAIUCHOB
AJKMHBI: TOMOJIOTUYECKUM
psn, obmas hopmyIa,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pr3muecKue
CBOICTBA

XHUMHUYECKHE CBOMCTBA
AJIKNHOB

KayecTBeHHbBIE peakuy Ha
TPOIHYIO CBSI3b

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

25

26

27

CrniocoOsl mostyueHus u
MPUMEHEHNE AIKUHOB
Pemenue 3agau: pacuérsl 1o
YPaBHEHUIO XUMUYECKON
peakuuu

Cucremaruzanys u 00001eHue
3HAHUH 10 TEME

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

28

ApEHBI: TOMOJIOTHYECKUH Psi,
obmas hopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ1 OeH30J1a M TOTyoJIa,
ux (hpuznyeckue CBONWCTBa

https://resh.edu.ru/subject/lesson/4775/start/

29

XHUMHUYECKUE CBOMCTBA APEHOB:

https://www.yaklass.ru/p/himija#program-10-klass



https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/4775/start/
https://www.yaklass.ru/p/himija#program-10-klass

pCaKkuuu 3aMCIICHUA

https://resh.edu.ru/subject/lesson/4775/start/

XUMHUYECKUE CBOMCTBA aPEHOB:

https://www.yaklass.ru/p/himija#program-10-klass

30 DCAKHIH TPHCOCHMHCHIA, https://resh.edu.ru/subject/lesson/4775/start/
OKUCJICHHE TOMOJIOTOB O€H301a
Oco0eHHOCTH XUMHYECKUX I

31 . https://www.yaklass.ru/p/himija#program-10-klass
CBOMCTB cTHpOJIa
Pemenne pacu€THbIX 3a1a4 Ha
oTpeieNieHUe MOJICKYIIpHOU I

32 be yIp https://www.yaklass.ru/p/himija#program-10-klass
(hOopMyIIbl OPraHuYecKoro
BelIeCTBa

33 CriocoObl ToTy4eHus U https://www.yaklass.ru/p/himija#program-10-klass
IIPUMEHEHNE apeHOB https://resh.edu.ru/subject/lesson/4775/start/
I'enetnueckas CBSI3b MEKAY

34 Pa3IMYHBIMU KJIACCAMU https://www.yaklass.ru/p/himija#program-10-klass
YTJIEBOI0POIOB
Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEAKIUH. I

35 peartt https://www.yaklass.ru/p/himija#program-10-klass
CucremaTu3anus 1 00001IeHNE
3HaHUH 10 TeEME

36 ITpuponnsiit ra3. [lomytHele https://www.yaklass.ru/p/himija#program-10-klass
He(TSIHbBIE ra3bl https://resh.edu.ru/subject/lesson/6148/start/

37 KaMeHHbIi yroib 1 IpoayKThI https://www.yaklass.ru/p/himija#program-10-klass
€ro nepepadoTKu https://resh.edu.ru/subject/lesson/6148/start/
Hed1b 1 cioco6sl e€

38 nepepabotku. [Ipumenenune https://www.yaklass.ru/p/himija#program-10-klass
MIPOJIYKTOB TIepepabOTKH https://resh.edu.ru/subject/lesson/6148/start/
HedTH

39 I'eneTnueckas CBsSI3b MEXKIY https://www.yaklass.ru/p/himija#program-10-klass



https://resh.edu.ru/subject/lesson/4775/start/
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/4775/start/
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/4775/start/
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/6148/start/
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/6148/start/
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/6148/start/
https://www.yaklass.ru/p/himija#program-10-klass

pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

40

l"aslorenonpoun3BoHbIE
YII€BOJOPOIOB: IEKTPOHHOE
CTPOEHUE; PEAKIMH 3aMEIIECHUS
rajoreHa

https://www.yaklass.ru/p/himija#program-10-klass

41

[eiicTBue menoyei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumopeiicTBue
IHUTrajJoreHaaKaHoOB C MArHUEM
H IIUHKOM

https://www.yaklass.ru/p/himija#program-10-klass

42

43

Cucremaruzanusa 1 0000IIeHNE
3HAHUM MO pas3aeiry
"YrneBonopoast"

KonrtponbHas pabota no reme
"Yranesonopoast”

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

44

45

46

[IpenenbHbIE OMHOATOMHBIE
CHUPTBL: TOMOJIOTHUECKHUH P,
obmrast popmyna, CTpoeHHe
MOJIEKYJI, U30MEpHUs,
HOMEHKJIaTypa,
kinaccudukanys, puznyeckue
CBOMCTBaA

XUMHUECKHE CBOMCTBA
MpeAeNIbHBIX OJTHOATOMHBIX
CIIUPTOB

CrniocoOsl mostyueHus: u

MNPUMCHCHUC OJJHOATOMHBIX 1
MHOT'0aTOMHBIX CITUPTOB

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/4769/start/

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/4769/start/

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/4769/start/



https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/4769/start/
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/4769/start/
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/4769/start/

CIIUPTOB

[Ipocteie 3dupsr:
HOMEHKJIATypa U U30MEpHs,

47 https://www.yaklass.ru/p/himija#program-10-klass
0Cc00EHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBOMCTB
MHOroaToMHbIE CITUPTHI:

STWICHIJIMKOIb U TIIUALIEPUH .

48 HEPHH, https://www.yaklass.ru/p/himija#program-10-klass
Hux (I)I/ISI/ILIGCKI/IC U XUMHUUYCCKUC
CBOICTBa
CrniocoOsl mostyueHus: u

49 MPUMEHEHUE MHOTOATOMHBIX https://www.yaklass.ru/p/himija#program-10-klass
CIIUPTOB
®eHoJI: CTPOCHUE MOJIEKYIIbL, Lo

50 R — https://www.yaklass.ru/p/himija#program-10-klass

) https://resh.edu.ru/subject/lesson/5727/start/
Tokcuunocth penona

51 Xumiueckue cBoficTsa heHora https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/5727/start/

59 CrniocoOsl monyueHus: u https://www.yaklass.ru/p/himija#program-10-klass
npuMeHeHue penomna https://resh.edu.ru/subject/lesson/5727/start/
ITpakTuyeckas padora Ne 2.

53 Pemrenue skcnepuMeHTaIbHBIX
3a1a4 1o reme "CrnupTsl U
¢benomnnsr"

Cucremaruzanus 1 00001eHmne .

54 . H - https://www.yaklass.ru/p/himija#program-10-klass
3HAHUH 110 TEME
AJ'IB)IGFI/I)ILI 1 KCTOHBEI: ...

https://www.yaklass.ru/p/himija#program-10-klass

55 AJIEKTPOHHOE CTPOCHHE

KapOOHWJIHHOU TPYIITIHI;

https://resh.edu.ru/subject/lesson/4776/start/



https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/5727/start/
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/5727/start/
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/5727/start/
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://resh.edu.ru/subject/lesson/4776/start/

TOMOJIOTHUYECKHUE PSJIbI, 001Ias
dbopmyna, uzomepus u
HOMEHKJIaTypa

56

ATbAeTUIbl U KETOHBI:
(u3nUYecKre CBOWCTBA;
peaKIuy MPUCOSTUHCHUS

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/4776/start/

57

58

PeaKHI/II/I OKHCJICHUSA U
Ka4CCTBCHHBIC pCAaKIIUU
aAJIbACTUI0B U KETOHOB

CriocoOblI nosryyeHust
aJIbJIETU/I0B U KETOHOB

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/4776/start/

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/4776/start/

59

OAHOOCHOBHBIE NpEIEIbHBIC
KapOOHOBBIE KUCIIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYJT

https://www.yaklass.ru/p/himija#program-10-klass

60

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
(bu3nueckue cBocTBa

https://www.yaklass.ru/p/himija#program-10-klass

61

62

63

XHWMHYECKUE CBOMCTBA
MpeieIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

OCcoOEHHOCTH CBOICTB
MypaBbHUHON KUCIIOTHI.
MHuoroo6pasue kapOOHOBBIX
KHCJIOT

Oco6eHHOCTH CBOMCTB:
HeTIpeIeNTbHBIX 1
apOMAaTUYECKUX KapOOHOBBIX,

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass
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JTMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTe) I BBICIIAX
KapOOHOBBIX KHUCJIOT

64

ITonsiTHE O IPOU3BOJHBIX
KapOOHOBBIX KHUCJIOT

https://www.yaklass.ru/p/himija#program-10-klass

65

66

67

Cnoco0bl osry4eHus u
npUMeHeHHe KapOOHOBBIX
KHCIIOT

CrnoxHble 3¢upsbl:
TOMOJIOTUYECKHH psifl, 00mmas
dbopmyna, u3oMepus u
HOMEHKJIaTypa

dusnyeckue 1 XUMHYECKUE
cBOMCTBa 3(UpPOB

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

68

Pemenne pacu€rHbIX 3a1a4: MO
YPaBHEHUIO XUMUYECKOMN
peakuuu, Ha OIpeelIeHue
MOJIEKYJISIPHOM (hOpMYyJIBI
OpPraHUYEeCKOro BELECTBA

https://www.yaklass.ru/p/himija#program-10-klass

69

[IpakTuueckas padora Ne 3.
Pemenne skcriepuMeHTaTbHBIX
3aja4 no Teme "KapOoHoBbIe
KUCA0ThL. CioxxHbIe 3¢uph"

70

XKupsl: ctpoenue, puznueckue
Y XMMHYECKHE CBOMCTBA
(Tunponus)

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/5952/start/

71

OcoOeHHOCTH CBOMCTB KHPOB,

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/5952/start/
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https://resh.edu.ru/subject/lesson/5952/start/

COJIEpIKaIINX OCTaTKU
HeMnpeeIbHbIX KUPHBIX
kucnot. XKupsl B mpupojie

72

Mb11a KaK COJIM BBICHINX
KapOOHOBBIX KUCJIOT, UX
moroliee aericteue. [lonsatue o
CHHTETHYECKHX MOIOIINX
cpenctax (CMC)

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/5952/start/

73

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOAEPKAIINX
OpraHUYECKUX BEIIECTB

https://www.yaklass.ru/p/himija#program-10-klass

74

75

Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEAKIUI

Cucremaruzanys 1 00001eHue
3HAHUH 10 TEME

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

76

OO6mras XxapakTepucTruKa
YIIEBOJIOB M KJIacCU(DUKAIIHS
yIJIA€BOJIOB (MOHO-, TU- U
MOJIMCaXapHUIb)

https://www.yaklass.ru/p/himija#program-10-klass

77

Mounocaxapupsl: puznueckue
CBOMCTBA U HAXO0KJIEHHE B
MpUpoae

https://www.yaklass.ru/p/himija#program-10-klass

78

[IpuMeHeHne rroKo3sl, €€
3HAa4YCHUC B
KHU3HEACATCIIbHOCTH
Oprasusma

https://resh.edu.ru/subject/lesson/6150/start/

79

Jucaxapuapl: caxapo3sa,

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/6150/start/
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MaJjbTO03a U JIAKTO34.
Haxosxxnenue B mpupoe u
MIPUMEHEHHE JTUCAXaPHJIOB

80

[Tonucaxapuael: cTpoeHue
MaKpOMOJIeKYJI, (pu3nyecKue u
XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/5413/start/

81

82

[ToHsiTHE 006 UCKYCCTBEHHBIX
BOJIOKHAX

[IpakTuueckas pabora Ne 4
"VriaeBoasr"

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

83

Cucremaruzanuys u 00001eHue
3HAHMU 110 pa3ieny

https://www.yaklass.ru/p/himija#program-10-klass

84

85

86

87

KonTponbHas padota no teme
"Kucnopoaconepxkariue
OpraHuvecKue coeauHeHus"
AMUHBI: K1accuduKarus,
CTPOEHHUE MOJIEKYJI, 00111ast
dhopmyna, uzomepus,
HOMEHKJIaTypa U pU3NYECKue
CBOMCTBA

XUMHUYECKHE CBOMCTBA
anudaTuyecKux aMHMHOB
AHWINH: CTPOGHUE aHWIINHA,

0COOECHHOCTU XUMHUYECKUX
CBOWCTB aHWJIMHA

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

88

CrniocoOsl mostyueHus: u
pUMEHEHHE aTn(aTHIECKIX

https://www.yaklass.ru/p/himija#program-10-klass
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dAMHHOB

89

AMMHOKHCIIOTEI:
HOMEHKJIaTypa U U30Mepus,
¢u3nveckrue CBONCTBA.
OTtnenbHbIC IPEACTABUTENH Ol
aMUHOKUCJIOT

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/4743/start/

90

XUMU4JecKre CBOMCTBA
aMHHOKHCIIOT, UX
OHOJIOrHYeCKOe 3HAUECHUE
amuHokuciior. Cuures u
THJIPOJTU3 TICNITHIOB

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/4743/start/

91

92

benku xak npupoaHbie
MOJTUMEPBI; CTPYKTYPBI OSJIKOB

XUMHUYECKHAE CBOMCTBA OEIIKOB

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/4743/start/

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/4743/start/

93

A3zoTcoaepkaime
TreTCPOUUKIINYCCKHC
coenuHenus. HykienHoBbie
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosorudeckas poib

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/6296/start/

94

[IpakTuueckas padorta Ne 5.
Pemenue sxciepuMeHTATBHBIX
3aJ1a4 110 TeMe
"A3oTcoaepxaiiue
OpraHu4ecKue coeAnHeHus"

95

[IpakTuueckast padorta Ne 6.
Pemenue skciepuMeHTAIBHBIX
3aja4 1o teme "Pacmo3naBaHne
OpraHUYECKUX COCTUHEHHI"
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KonrponsHas pabora o reme
96 "A3oTcoaepiKaiye
OpraHUYeCKHUe COeTUHEHUA"

https://www.yaklass.ru/p/himija#program-10-klass

OcHOBHBIE TIOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX

97 COEIMHEHUI U METO/IbI UX
CHHTE€3a —II0JMMepU3aLus U
MOJIMKOH/ICHCAIUS

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/6095/start/

98 Ilnactmaccel. YTunusanusa u

nepepaboTKa IIacTuKa

DnacToMepbl: HaTypaJbHbBIN
99 CUHTETUYECKUE KayuyKH.
Pesuna

Bomnokna: HaTypaJIbHbIC,
HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJ'II/IMepBI
CIICIUAJIbHOI'O Ha3HAYCHUA

100

ITpakTuyeckas padora Ne 7.
Pemrenue skcnepuMeHTaIbHBIX
3as1ay o TemMe "Pacmo3HaBanue
IIACTMACC U BOJIOKOH"

101

O0600611eHre U cucTeMaTH3alus
U3Y4EHHOI'0 MaTepuana 1o
TeMe "BbIcOKOMONIEKYIIIpHBIE
coequHeHus"

102

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/6095/start/

https://www.yaklass.ru/p/himija#program-10-klass

https://resh.edu.ru/subject/lesson/6095/start/

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-10-klass

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102
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11 KJIACC

KoaunuecTBO 4acoB

Ne DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
https://www.yaklass.ru/p/himija#program-
1 Atom. CocTaB aTOMHBIX sIIEp. 1 0 0 11-Klass
XMMUYCCKHUi ONIeMEHT. H30TOnbI https://resh.edu.ru/subject/lesson/6479/start/
3JI€KT OHHBIC KOH(pUTrypaimanun aroMoB L.
P Puryp https://www.yaklass.ru/p/himija#program-
2 2JIEMEHTOB B OCHOBHOM H 1 0 0
~ 11-klass
BO30YKIAEHHOM COCTOSIHHH
3 CrtpoeHne 3IIeKTPOHHBIX 000JI0YEeK 1 0 0 https://www.yaklass.ru/p/himija#program-
aTOMOB, KBaHTOBEIE YK CJIa 11-klass
4 Knaccugukarus Xxumuueckux 1 0 0 https://www.yaklass.ru/p/himija#program-
9JIEMEHTOB (S-, P-, d-, f-ameMenTHI) 11-klass
5 Pacnpenenenue 351eKTpOHOB 11O 1 0 0 https://www.yaklass.ru/p/himija#program-
ATOMHBIM OpOUTATISIM 11-klass
6 DIIEeKTPOHHBIE KOH(PUTYpPAIIUA HOHOB. 1 0 0 https://www.yaklass.ru/p/himija#program-
DIEeKTPOOTPULIATETLHOCTh 11-klass
Ileproauueckuii 3aK0H U
Ilepuogndeckas cucrema -
P https://www.yaklass.ru/p/himija#program-
7 XUMHYEeCKUX deMeHToB Jl. U. 1 0 0 11-Klass
MeHieneeBa, CBA3b C COBPEMEHHOU
TEOpHUEN CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHUYECKHUX BJIEMEHTOB U 1 0 0 https://www.yaklass.ru/p/himija#program-

00pa3yeMbIX UMH MIPOCTHIX U
CJIOKHBIX BEILIECTB IO IPyMIaM U

11-klass



https://www.yaklass.ru/p/himija#program-11-klass
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nepuogam

Cucremarusanus 1 00001eHne

https://www.yaklass.ru/p/himija#program-

9
3HAHUHU II0 TEME 11-klass
Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3oBaHMs o
. https://www.yaklass.ru/p/himija#program-
10 KOBAJICHTHOM CBs3u. Bogopoanas 11-Klass
CBsI3b. MEXKMOJICKYIISIPHBIE
B3aHUMOJICUCTBHUS
BaneHTHOCTE 1 BaJIEHTHBIE o
https://www.yaklass.ru/p/himija#program-
BO3MOYKHOCTH aTOMOB. CBS3b
11 . 11-klass
HICKTPOHHOU CIPYKTYPBI MOJICKYIL € https://resh.edu.ru/subject/lesson/6332/start/
HX TEOMETPUUYECKUM CTPOCHUEM
[IpencraBieHus: 0 KOMILUIEKCHBIX L
https://www.yaklass.ru/p/himija#program-
12 COEIMHEHUAX: COCTaB U
11-klass
HOMEHKJIaTypa
BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUA. THIIEI .
13 yip p https://resh.edu.ru/subject/lesson/5581/start/
KPUCTAJUIMYECKUX PELIETOK U
CBOMCTBA BEILIECTB
ITonsiTHE O AUCTIEPCHBIX CUCTEMAX. https://www.yaklass.ru/p/himija#program-
14 [IpencraBnenne 0 KOJUIOUTHBIX 11-klass
pacTtBopax https://resh.edu.ru/subject/lesson/4939/start/
Hctunnble pacTBOPHI: HACKIILIEHHBIE U -
https://www.yaklass.ru/p/himija#program-
15 HEHACBIIICHHBIE, PACTBOPUMOCTb.
11-klass
Kpucramnoruapatsl
16 CriocoObI BEIpaKEHUST KOHIICHTPAITUT https://www.yaklass.ru/p/himija#program-
pacTBOpPOB 11-klass
17 Pemenue 3amay ¢ HCOJIb30BaHUEM https://www.yaklass.ru/p/himija#program-
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MOHATUH ""MaccoBasi 10715
pacTBOpEHHOTO BellecTa',
"MOJIsIpHasi KOHLIEHTparus"

11-klass

Knaccudukanus u1 HOMEHKIaTypa

https://www.yaklass.ru/p/himija#program-

18
HEOPraHWYECKUX BELIECTB 11-klass
19 Cucremaru3anus U 00001IeHne https://www.yaklass.ru/p/himija#program-
3HAHUH 10 TEME 11-klass
KoHTposbHas pabota 1mo Temam
"Crpoenue atoma. [lepuoanueckuit
20 3akoH U [lepuoanueckas cucrema https://www.yaklass.ru/p/himija#program-
XUMHYECKHX deMeHToB Jl. U. 11-klass
Mengeneena", "CTtpoeHue BeliecTBa.
MHuoroo6pasue BemecT"
Knaccudukanuss XuMuaeckux
peaKkuuii B HEOPraHUYECKOU U -
o https://www.yaklass.ru/p/himija#program-
OpPraHWYECKON XMMHUH. 3aKOH
21 ) 11-klass
COXPAHCHHA MACCBI BELICCTB, 3aKOH https://resh.edu.ru/subject/lesson/4938/start/
COXpaHEHUS U MIPEBPAIICHUS YJHEPTUU
MPU XUMHYECKUX PEAKIIHSIX
Temnossie 3 hHEKTH XUMHYECKUX -
. bd https://www.yaklass.ru/p/himija#program-
22 peakuuii. Tepmoxumudeckue
11-klass
ypaBHEHUS L2TRG90
Briuucnenus no ypaBHEHUSIM -
. https://www.yaklass.ru/p/himija#program-
23 XUMUYECKUX PEaKui u
11-klass
TEPMOXUMHUYECKUM YPAaBHEHUSIM
CKOpOCTh XMMUYECKOHN peakiuu, eé -
https://www.yaklass.ru/p/himija#program-
24 3aBUCHUMOCTD OT Pa3JIMYHBIX

¢axTopoB. KaTanus u karanuzaTtopsl

11-klass
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T'omorennsie u reTCPOrcHHLIC

https://www.yaklass.ru/p/himija#program-

25 peakwm 11-klass

[IpakTuueckas padora Ne 1 o treme
26 "BausiHue pa3nUYHbIX (GaKTOPOB Ha

CKOPOCTh XUMHUYECKOM peakiuun"
97 OOpatumbie 1 HEOOpATUMBIC https://www.yaklass.ru/p/himija#program-

peakiu. XMMHUYECKOE paBHOBECHE 11-klass

[TpakTrueckas paborta Ne 2 o reme
28 "BinsiHue pa3nudHbIX GaKkToOpoB HA

MOJIOKEHHUE XUMHYECKOTO

paBHOBecuA"

SHCKTPOMHTHYICCKA AHCCOLHAHLL. https://www.yaklass.ru/p/himija#program-
29 CunpHbI€ U Cl1abble IEKTPOIIUTHI. 11-Klass

CreneHs qUcCoIMaiu -

VIOHHOE HPOMBENCHHE BOJIEL vaena https://www.yaklass.ru/p/himija#program-
30 BOJIHBIX PacTBOPOB. Boopo iHbIi 11-Klass

noka3zarenb (pH) pactBopa -

I'unponus conent. Peakuyy, https://www.yaklass.ru/p/himija#program-
31 MPOTEKAOIINE B PACTBOPAX 11-klass

ANEKTPOIUTOB https://resh.edu.ru/subject/lesson/5912/start/

[IpakTuueckas padora Ne 3 o reme
32 "XHUMHUECKHE PEAKIIUU B PACTBOPAX

IIEKTPOJIUTOB"

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE I

. https://www.yaklass.ru/p/himija#program-

33 peakuuu. BaxkHeinme oKUCIUTENN U 11-klass

BOCCTaHOBUTEIHN
34 Merton 37eKTpOHHOTO (3JIEKTOHHO- https://www.yaklass.ru/p/himija#program-

MOHHOTO) OanaHca

11-klass
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DJIEKTPOJIN3 PACTBOPOB U PaCILIaBOB

https://www.yaklass.ru/p/himija#program-

35 11-klass
BeIICCTR https://resh.edu.ru/subject/lesson/3523/start/
https://www.yaklass.ru/p/himija#program-
36 Pemenue 3a1a4 pa3nuyHbIX THIIOB
11-klass
https://www.yaklass.ru/p/himija#program-
37 Pemenue 3a1ay pa3nu4HbIX TUIIOB
11-klass
Cucremaruzanusg U 00001IeHne
38 3HAHUU 110 Teme "XuMuueckue
peakiuu"
39 KoHTpoinbHas pabora 1o Teme https://www.yaklass.ru/p/himija#program-
"XuMHuYecKue peakuu" 11-klass
IlonoxxeHne HEMETAIIOB B
[Iepnoanueckoii cucreme -
https://www.yaklass.ru/p/himija#program-
40 XUMHUYECKHX 351eMeHTOoB J[. 1. 11-Klass
Menneneesa 1 ocobenHocTH https://resh.edu.ru/subject/lesson/5939/start/
cTpoeHus ux aromoB. Ouznyeckue
CBOMCTBa HEMETAJIJIOB
AmtoTponus HeEMeTaLI0B (Ha N
P ( https://www.yaklass.ru/p/himija#program-
41 npuMepe KUciIoposa, cepsl, pocdopa
11-klass
U yIJeposia)
42 Bonopon: monydenne, puznueckue u https://www.yaklass.ru/p/himija#program-
XUMUYECKHE CBOUCTBA. [ uapumapl 11-klass
l"anorensl: HaxOXAeHHE B IPUPOJE, -
https://www.yaklass.ru/p/himija#program-
43 CHOCOOBI ONyYeHHUS, PUIUICCKUE U 11-Klass
XUMHUYECKUE CBOWCTBA
["anorenoBonopoarl. Baxxuenmme -
P https://www.yaklass.ru/p/himija#program-
44 KHCIIOPOJICOIEpKAIINE COSTUHEHUS

TaJIOIrCHOB

11-klass
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JlabopaTopHbIe U IPOMBIILICHHBIC
CIOCOOBI MOJYYEHHSI FaJIOT€HOB.

https://www.yaklass.ru/p/himija#program-

45
[IpuMeHeHue rajJoreHoB M X 11-klass
COCIMHEHUN
[Tpaktudeckas padora Ne 4. Pemenue
46 OKCIHEPUMEHTAIIBHBIX 3a/1ay 10 TEME
"T"anoreus!"
Kucnopon: naboparopHeie u
IIPOMBIIITIJICHHBIC CHOCO6I>I ...
P https://www.yaklass.ru/p/himija#program-
47 NOJy4YeHUs1, PU3NIECKUE U 11-klass
XuMu4deckue csoiictsa. O30H.
[IpumMeHeHne KUCIopoia U 030Ha
48 OKCHILL H TEPOKCHILLL https://www.yaklass.ru/p/himija#program-
AR I HEPOREHA 11-Klass
https://www.yaklass.ru/p/himija#program-
49 Pemenne 3a1a4 pa3au4HbIX TUIIOB
11-klass
Cepa: HaXO0XKIEHUE B IPUPOJIE, -
P g PHPO https://www.yaklass.ru/p/himija#program-
50 CIOCOOBI ONyYeHUS, PUIUICCKUE U 11-Klass
XUMHYECKHE CBOMCTBA
51 CepoBOTOpOL, CybhHIE! https://www.yaklass.ru/p/himija#program-
POBOZIOPOAL, €Y. a 11-klass
Kucnopoaconepxaliue coeInHEHUs L
p p . . https://www.yaklass.ru/p/himija#program-
52 cepbl. OCOOEHHOCTH CBOUCTB CEPHOM
11-klass
KHUCJIOTHhI
[Ipaktuueckas pabora Ne 5. Pemenue
53 AKCIIEPUMEHTATIBHBIX 33124 TI0 TEME
"Cepa u e€ coenuHeHus"
54 A30T: HAXOXKJACHUE B IPUPOJIC, https://www.yaklass.ru/p/himija#program-

CIocoObI MOJTydeHUsI, PU3NUECKHUE U

11-klass
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XMMHYECKHE CBOMCTBA. AMMUAK,
HUTPUIBI

Kucnopojacoaepxaiiue coelMHEHUS

https://www.yaklass.ru/p/himija#program-

95 azota. OcoOEHHOCTH CBOMCTB
N 11-Kklass
A30THOU KHCIIOTHI
56 [Ipumenenue a3zoTa u ero https://www.yaklass.ru/p/himija#program-
COCTMHEHUH. A30THBIC YA0OpCHUS 11-klass
®Docdop: HaxOXkIEHUE B IPUPOJIE,
57 CHocoObI Oy4YeHUs!, PUINYECKUE U https://www.yaklass.ru/p/himija#program-
xuMu4eckue cporictBa. dochubr u 11-klass
dbochun
Oxcunpl dhocdopa, —
bocop https://www.yaklass.ru/p/himija#program-
58 docdopconepxkammme kucnorsl. Conu 11-klass
(dhochopHON KHCIIOTHI
59 [Tpumenenue pocdopa u ero https://www.yaklass.ru/p/himija#program-
coenuaenuii. ®ochopusie ynoopeHus 11-klass
[Tpaktuyeckas padora Ne 6. Peenue
60 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
"A3oT 1 pocop u ux coenuHeHus"
VYrnepoa: HaxoXIeHUE B PUPOJIE,
61 QIOTPONHBIE MOAU(UKALINY; https://www.yaklass.ru/p/himija#program-
dbuznyecKkrue 1 XUMHUIECKHE CBONCTBA, 11-klass
MPUMEHEHUE
Oxkcun yrnepona(ll), oxcun I
i https://www.yaklass.ru/p/himija#program-
62 yraepona(lV), yronpHast kuciaora u e€
11-klass
conu
https://www.yaklass.ru/p/himija#program-
63 Pemenue 3anay pa3nuyHbIX TUIIOB

11-klass
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KpemHuii: HaxoaeHue B IPUPOJE,

https://www.yaklass.ru/p/himija#program-

64 CIIoCcoObI nonyqeim;l, duznveckue u 11-Klass
XUMHYECKHE CBOMCTBA
65 Oxkcua kpemuusi(1V), kpemuueBas https://www.yaklass.ru/p/himija#program-
KHCJIOTa, CUIIMKATEI 11-klass
[IpumeHeHne KpeMHHS U €T0 L
. https://www.yaklass.ru/p/himija#program-
66 coenrHenuii. CTEKI0, ero
11-klass
HOJIy‘IGHI/IC, BHUJBI CTCKJIA
https://www.yaklass.ru/p/himija#program-
67 Pewrenne 3ana4 pa3nu4HbIX TUIIOB
11-klass
68 Cucremarusanus 1 00001IeHNE https://www.yaklass.ru/p/himija#program-
3gaHui 1o teme "Hemeranisr" 11-klass
69 KoHTposbHas pabora 1o Teme https://www.yaklass.ru/p/himija#program-
"Hemerauisr" 11-klass
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON https://www.yaklass.ru/p/himija#program-
paboThI, KOPPEKIIUS OMUOOK 11-klass
TTonoxxeHne MeTaJIOB B
[Iepnoanueckoii cucreme
7 XUMHAYECKHUX DJIIEMEHTOB. https://www.yaklass.ru/p/himija#program-
Oco0eHHOCTH CTPOCHUS 11-klass
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
O6mmue ¢puznueckue cBoiicTBa -
https://www.yaklass.ru/p/himija#program-
72 MeTtauioB. [I[puMeHeHne MeTaioB B
11-klass
OBITY M TEXHUKE
Cruasst MeTaios. Kopnosus https://www.yaklass.ru/p/himija#program-
73 - NOPP 11-klass
MeTaJLioB https://resh.edu.ru/subject/lesson/3479/start/
74 Pemenune 3amay pa3nuaHbIX TUIIOB https://www.yaklass.ru/p/himija#program-
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DNEKTPOXUMUYECKUN P

11-klass

https://www.yaklass.ru/p/himija#program-

75 HanpsHKeHUH Metaanos. OOmue
P B 11-klass
CIIOCOOBI TOJTYYCHUSI METAJIJIOB
OO01mas XxapakTepUCTHKA METAJIOB
|A-rpynnel [lepuoauueckoii cuctemsl -
. https://www.yaklass.ru/p/himija#program-
76 XUMHNYCCKUX DJICMCHTOB. HanI/II/I 58 11-k|aSS
KaHH: HOqueHI{e’ pusiiccine n https://resh.edu.ru/subject/lesson/5814/start/
XHMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEHIECTB U UX COCTUHEHUMN
OO0m1as XxapakTepUCTUKa METAILIOB
IHA-rpynnst [lepuoanueckoit
CUCTEMBI XUMHUUYECKHUX DJIEMEHTOB. https://www.yaklass.ru/p/himija#program-
77 Marnuii v KaJabIyii: moxy4eHue, 11-klass
dbuznyecKkrue 1 XUMHUYECKHe CBONCTBA, https://resh.edu.ru/subject/lesson/5814/start/
MPUMEHEHHNE MTPOCTHIX BEIIECTB U UX
COeTMHEHNN
78 JKEcTKOCTh BOIBI U CLIOCOORI €€ https://www.yaklass.ru/p/himija#program-
yCTpaHeHHs 11-klass
AnroMuHui: oayyeHue, GU3nIecKue —
yqu ¢ https://www.yaklass.ru/p/himija#program-
79 A XUMHYECKHE CBOKMCTBA,
11-klass
MIPUMEHEHUE
AMpoTepHbIe cBOMCTBA OKCHIA U
80 TUIPOKCHUJIA ATIFOMUHUS, https://www.yaklass.ru/p/himija#program-
TUAPOKCOKOMIUICKCHI aTFOMUHHMS, HX 11-klass
[IPUMEHEHNE
https://www.yaklass.ru/p/himija#program-
81 Pemenne 3a1a4d pa3nu4HbIX TUTIOB
11-klass
82 [Ipaktudeckas pabora Ne 7. Pemenue
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HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"MeTtajuibl TJIaBHBIX noArpymnm"

OO01mas XapakTepUCTHKA METAJIOB
no6ouHbIX oarpymi (b-rpymm)

https://www.yaklass.ru/p/himija#program-

83
[lepronnueckoit cucTeMsl 11-klass
XUMHUYECKHUX DIIEMEHTOB
dusnyeckue U XUMUYECKHE CBOMCTBA Lo
. https://www.yaklass.ru/p/himija#program-
84 XpoMa M €ro COSTMHEHUH, HX
11-klass
HpUMEHEHNUE
Baxwueliime coeiMHEeHNsI MapraHia. https://www.yaklass.ru/p/himija#program-
85 [Tepmanranat Kaaus, €ro 11-Kklass
OKHCIIATENbHBIE CBOMCTBA https://resh.edu.ru/subject/lesson/3534/start/
dusnyeckue U XUMUYECKHE CBOMCTBA o
o https://www.yaklass.ru/p/himija#program-
JKeJe3a U €ro COeIUHEHNH.
86 0 11-klass
OJTyHCHUC 1 IPUMCHCHHUE CILIABOB https://resh.edu.ru/subject/lesson/3534/start/
J)Kejesa
dusnyeckue 1 XUMUYECKHAE CBOMCTBA https://www.yaklass.ru/p/himija#program-
87 Meau 1 €€ COCAUHEHUM, MX 11-klass
IIpUMEHEHHNE https://resh.edu.ru/subject/lesson/3534/start/
dusnyeckre U XUMUYECKIE CBOMCTBA L
o https://www.yaklass.ru/p/himija#program-
88 IMHKA U €r0 COCOIUHEHUU, UX 11-Klass
TPHMEHEHHE. I HIPOKCOKOMIMIEKCH https://resh.edu.ru/subject/lesson/3534/start/
AHKA
[TpakTuueckas pabota Ne 8. Pemenue
89 IKCIIEPUMEHTAIBLHBIX 33724 10 TeMe
"MeTasisl TOOOYHBIX oArpymm”
https://www.yaklass.ru/p/himija#program-
90 Pemenue 3a1a4 pa3nuyHBIX THIIOB

11-klass
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O00011eHUE U CUCTEMATU3 AL

https://www.yaklass.ru/p/himija#program-

91 M3Y4EHHOI'0 MaTepualia o TeMe
i P 11-klass
"Metans"
KontponsHas pabora o Teme
92 " n
MeTtaminl
93 AHanu3 pe3yJbTaTOB KOHTPOJIbHOM https://www.yaklass.ru/p/himija#program-
paboThI, KOPPEKIIHS OIMHUOOK 11-klass
Ponp xuMmuu B o0ecrieueHun
94 YCTOMUYMBOTO pPa3BUTHUSA https://www.yaklass.ru/p/himija#program-
yenoBeuyecTBa. [lonsaTHe 0 HayYHBIX 11-klass
METOJIaX MCCIICIOBaHUs BEIICCTB
Hayunsbie npuHIIUIIBI OpraHu3aluu
95 XHUMHUYECKOTO TTPOU3BO/ICTRA. https://www.yaklass.ru/p/himija#program-
[TpoMmbIIIIICHHBIE CITOCOOBI 11-klass
MOJIYYEHHS BaXKHEHIIINX BEILIECTB
XUMHUYECKOe 3arpsI3HeHUE —
. P https://www.yaklass.ru/p/himija#program-
96 OKPYKArOIIeH CPEJIbl U ero
11-klass
MOCIIEICTBHS
97 XUMUA U 300POBbE YEIOBEKA. https://www.yaklass.ru/p/himija#program-
JlexapcTBeHHBIE CpE/ICTBA 11-klass
XuMmug iuiny. Poab XumMuu B —
. https://www.yaklass.ru/p/himija#program-
98 obecreyeHny MUIIEBON
11-Kklass
0e30MmacHOCTH
99 Kocmernueckue u napgromepHsie https://www.yaklass.ru/p/himija#program-
cpeacrtsa. beiToBas xumus 11-klass
XHUMHS B CTPOUTEIIBCTBE. I
. https://www.yaklass.ru/p/himija#program-
100 Baxwneiimme cTpouTeIbHBIE U

KOHCTPYKIIMOHHBIE MaT€pUAIIbI

11-klass
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XHMMHS B CEJILCKOM XO3SIUCTBE.

https://www.yaklass.ru/p/himija#program-

101 Opranndeckue 1 MUHEPAIbHBIC 1 11-Klass
yao0peHust
102 Cucremaru3zanus 1 0000IICHUE 1 https://www.yaklass.ru/p/himija#program-
3HAHUHU II0 TEME 11-klass
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

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

https://resh.edu.ru
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