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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XuUMHs» B 00pa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIUIYOJIEHHOTO H3Y4YEHHUs 3aHMUMAaeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBIMTYCKHHKOB IIKOJbI, HEOOXOAUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HAY€HUE TMpeAMETa «XUMHS» IMOTydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSEMbIE MPOTrpaMMOil o
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOrO Npoduis;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH OO0pa30oBaTENbHBIX IOCTHXKEHH OOydarommxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAENIbHBIX mpoduieli, mnpexycMaTpuBacT
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
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aliuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHHs] CHEUUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW 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, YMEHHI palMOHATU3alMK y4eOHOro Tpyla 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 ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHUS, 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/J0POBBIO 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 TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

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
00111eueTI0OBEYECKUX IICHHOCTEH;

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 9nciIo 4acoB, 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). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3€H B MOJIEKYJax
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 wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuin (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKHX BEIIECTB W MaTepuajaMud Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanbl. ['omonornueckuil psj ankaHoB, o0mias ¢hopmysia, HOMEHKJIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNETUAPUPOBAHUS, IUKIN3ALMHU, TMPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B npupojie. CriocoObl NOTyYEHHUS U IPUMEHEHHUE aJTKAHOB.

[Muknoankanpl. O61mas ¢popmynna, HOMEHKIaTypa U uzomepus. OcoO0eHHOCTH
CTPOEHUS M XUMHUYECKHMX CBOWCTB MajiblX (LMKIONPOIAH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
IIPUMEHEHNE [IUKIIOAIKAHOB.

Anxensl. ['oMmonornyeckuil psaj ajJKkeHOB, o0mias (Gpopmysa, HOMEHKIATypA.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKeHOB, SP*-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XUMUYECKUE CBOMCTBA: PEaKIUU IPUCOCAUHEHHMs, 3aMEIICHUSA B O-IIOJI0KEHUE
P JIBOWHOM CBA3M, MOJUMEpHU3aund U okucieHus. IIpaBuino MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONMpsDKEHHBIX  JaueHoB, 1,2-  u  1l,4-mpucoeaunenue. Ilomumepusanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneil yriepoga. @u3nyecKkue CBOMCTBA aJIKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpHU3alnn, OKUCcIeHNs. KUCI0THBIE CBOKCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMelIeHUsl B OEH30JbHOM KOJIbLE U
YIJIEBOJOPOJHOM pPaJuKalle, PEAaKUUU NPUCOCIUHEHUS, OKHUCIECHUE T'OMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib U npoayKTsl ero nepepadotku. CrnocoObl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOIOPOJ0B. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCTMHECHUSIX. Hcnons3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3ydeHue QU3NIECKUX CBOMCTB YIJIEBOJIOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepojga ¥ BOJOpPOJa B OPraHUYECKUX BEIIECTBAX, IOJIYyYCHHE OTUJIEHA H
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpPTHl. CTpoeHUE MOJIEKYN (HA MpUMEpE
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pEAKIMM 3aMEIIeHUs, JAeTrujipaTallid, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKLUH 3aMENICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYEeCKUMHU KHCJIOTaMH, KayeCTBEHHas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS — ATTBJETUIBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUH Ha aJIbJICTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomoponHbie CBS3UM MEXIy
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJOXKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JIUHONeH068as KUCIOThl. CrIocOOBI OMyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. CTpoeHue, pU3nYecKkue 1 XUMUYECKHE CBOICTBA XKUPOB: TUIAPOJIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U moJucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (QpPYyKTO3a, rajakro3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
Ipynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIIIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIKMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpoMOJIeKyJl Kpaxmaia, TJIMKOTeHa U
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOIO CHHpPTa JUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKre MPOU3BOJHbIE amMmMuaka. Kinaccupukanus aMiUHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBAE NMEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakiuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHWIUHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaeiabHble MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMHUYECKME CBOMCTBAa AMHHOKHCIOT KakK aM(OTEpHbIX  OPraHMYECKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWE OHKCICPUMEHTAJbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

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



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUICHTEpePTaar). Y THinu3aius u nepepadoTka IIacThKa.

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

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KAIPOH U JIAaBCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE OJKCIEPUMEHTAJIbHBIX 3adad 1o Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (POPMYJIBI  OPraHUYECKOTO COEIMHEHHS 10 Macce (00BEMY)
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
MOJYYEHHUSI, OMpPEAECICHUE AOJIM BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETHUYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUWA, TaK W TOHSTUH, MPUHATBIX B OTIEIbHBIX HpPEAMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

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

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPOPHBIM THUIT MUTAHUS, OpPOKECHUE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI 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. Kinaccupukarus XuMUIeCKUX 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.
DIEeKTPOOTPULATENBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M 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. DHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX TEOMETPUUECKUM CTPOCHUEM (Ha IIpUMEpPE COCAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO UM HEMOJEKYJIAPHOTO  CTPOCHHUA.  THIBI
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 KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiums XuMUYECKIX peakldid B HEOPTraHMYECKONW U OpPraHudecKOu
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CkopoCTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (haKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, 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.

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

DKCINEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBpAICHUN:
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 XHMHUYECKOW pEaKUUH U TOJO0XKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, gusndeckne M XUMHYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaUlaMH, BOCCTAaHOBUTEIbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxHeuine KuCIopoacoaepxaiiue
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
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 azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocOObl MOMydeHUS, (U3UYCCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciota u e
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €rO
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: THIPOMETAILTYPIus, MUPOMETAIITYPT U,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmner [lepuonnueckoit cucTemsl
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIMHEHU.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHYECKHE CBOWMCTBA, NPUMEHEHHE IPOCTHIX BEIIECTB M HMX COCIUHEHUH.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[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
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKMCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xeneza(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, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMAPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [I[puMmenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYECHHE KOJUIeKIMM «MeTrauibl M CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCHUIOB AIIOMUHUS M ILIMHKA 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 xumuu B o0ecrieyeHun yCTOMYMBOIO pa3BUTHA dyenoBedecTBa. [loHsTue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUS TMpernapaToB OBITOBOM XHUMHU B IIOBCEIHEBHOMN
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
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, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMM, €CIH OJHO 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 MNPOJYKTa pEaKIUU 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 MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
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, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHus3M, dKocucTeMa, onocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTICBObI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTHI,
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



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJCKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

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

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEH,
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, PEUICHUHM YYEOHBIX M MO3HABATEJIHHBIX 3a/1a4, BBIMOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIICHUSI 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 WHQPOpPMAIUU O MEePEOBBIX 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, CIIOCOOHOCTEM K XUMHH, UHTEPECOB 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 BOMPOCOB PAlMOHAIEHOTO MPUPOI0TI0JIH30BAHMS;

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

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, YKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

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

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3pl MaTepUAIbHON KYJIBTYpbl, B pEUICHUH TJI00ATbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

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

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooOJieM 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 OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHeHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PHUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIINIM;

YCTaHABJIMBATh TMPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

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



peakuuy — MpPU PEUICHUWM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE 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
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3ITUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeaAMeTHbIe ((pu3nueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



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

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

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

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XUMUU Ha YriyOJa&éHHOM
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 TMOJYYEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHbIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS
OTpaXXaroT:

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



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalOHAJIBHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
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, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIE,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEIUHEHHsI, MOHOMED, IOJHUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpPEBpalICHUs DHHEPruu TMpPHU XUMHUYECKUX PEAKUHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHMsI, O B3aUMHOM BJIMSIHUMA aTOMOB W T'PYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETLHOCTH  YeJOBeKa, OOIMUX  HAYYHBIX  MPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XMMUYECKUX PEAKIMl MU PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil ~ TMOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTABIMBATH MOJEI MOJICKYJI OPTaHWYECKHUX BEIIECTB ISl WILTIOCTPAIUU
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIAcCy/Tpynne COeAMHEHWM, JaBaTb MM Ha3BaHUS [0 CHUCTEMATHYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEApUHOBAs, OJICMHOBAs, MaJIbMUTUHOBAS KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHPOBAHHOCTh, yMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaqbHOM M MBICIICHHOM) ¥ YMEHUS IPUMEHSTh 3TH 3HAHUS,

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



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS 1O OPraHUYECKOW XUMHUHU JIJIsi OOBSICHCHHUS WU
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAJTU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS 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 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB 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-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUYECKYIO0 MH(OpMaIuio, mepepadbaTeiBaTh €€ W UCIOIH30BaATh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBIECHUW NPHUPOIbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
WMCTOYHUKOB SHEPIHM, B OOECIEUEHUHU PAIMOHAIBHOIO MPHUPOIOINOIb30BaHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTINE TOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEb, TEMIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUsS] SHEPTUU MPU XUMUUYECKUX PEAKIUSIX, 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 AaTOMHOM, WOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(bakTOJOTUYECKUE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJIYYECHUU U 0O€30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

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



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHble Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
MOHHAs, METa/lInuecKkas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PEHIETKH
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCTh,  yYMEHHH:  KIAacCH(DUIIMPOBATH:  HEOPTAHHUECKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiIacCU(UKALIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE U BO30YKIEHHOE JSHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOECHHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIA3a;  PEaKuuiu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

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

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSI TMPOBOAUTH PACUETBl: C HCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3 dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OnpeeIEHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKACHUE KaUeCTBEHHOIO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYCHUE BIIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUil 0€30MacHOT0 OOpaIleHus C BEIECTBAMU U JTaOOPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocyiol M Ja0OpaTOpHBIM O00OpyAOBaHHWEM, OOpalleHUs] C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpeabl U JOCTHXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOpMALIMK B Pa3TUYHBIX UCTOUYHUKAX (Hay4YHas U yueOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XUMHM
bubmoteka [IOK
N . https://lib.myschool.edu.ru/
penmet opranudeckoi xumuu. Teopus Aorce
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 8 https://www.vaklass.ru/p/himija/10-
M. byrneposa klass/osnovy-organicheskoi-khimii-
6490554
Hroro no pazneny 8
Pasnen 2. YraeBonopoabt
bubmuorexa LIOK
TipeneNbERE YITICBOOPOTEL — ATKAHL, https://lib.myschool.edu.ru/
2.1 5 SKnace
IO TKAHET https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
butmoreka [IOK
HenpenenbHblie yriaeBoa0poabl: alKEHbI https://lib.myschool.edu.ru/
2.2 ’ 14 1 SAKnace
AllKa/IHCHBI, ATKHHEL https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
bu6nmoreka IJOK
2.3 ApOMaTHYECKHE YIIIEBOAOPOIBI (apEHBI) 8 https://lib.myschool.edu.ru/
SKnacc
https://www.yaklass.ru/p/himija/10-
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439

klass/uglevodorody-6579439

2.4

[TpupoaHbIe HICTOYHUKH YTIICBOJIOPOIOB
U UX mepepadboTka

bubmuoteka LIOK

https://lib.myschool.edu.ru/

SIKnacc

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439

2.5

l"anoreHnpou3BoAHbBIE YTIEBOAOPOI0OB

bubmuorexa LIOK

https://lib.myschool.edu.ru/

SIKnacc

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439

Hroro no pazneny

35

Pa3znen 3. Kuciioponconep:kaiue opranHudecKue coeJuHEHHsI

bubmmoreka [IOK
https://lib.myschool.edu.ru/

3.1 Cruptel. Genon 11 SIKace
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873
bu6nmoreka IJOK

K . https://lib.myschool.edu.ru/
apOOHUIIbHBIE COCTMHEHUS: aTbICTH/IbI
SIKnacc
3.2 U KeToHbl. KapOOHOBEIE KUCIIOTHI. 21 https://www.vaklass.ru/p/himiia/L0-
Cnosxble a¢uper. Kupbl klass/aldegidy-ketony-karbonovye-
kisloty-6780279
bu6nmoreka IJOK
33 S 9 https://lib.myschool.edu.ru/

SIKmacc
https://www.yaklass.ru/p/himija/10-
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klass/uglevody-prirodnye-
soedineniia-6835083

Hroro no pazneny

41

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

buomuoreka LIOK
https://lib.myschool.edu.ru/
SIKmacc

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 12 httos://www.vaklass.ru/p/himiia/ 10-
klass/azotsoderzhashchie-
soedineniia-6852270

Hroro no pazgeny 12

Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA
bubmoteka [IOK
https://lib.myschool.edu.ru/

51 B 6 SIKnacc

' PICOKOMOIICKYIIPHPIC COCHITHEHIA https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-
soedineniia-vms-6880782

Hroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
Ne n/m
NMPorpamMmbl

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

Crpoenue atoma. [lepuoanueckuii
11 3akoH u [lepuoanueckas cucrema

XUMHYECKUX 3jieMeHToB J[. 1.
MenneneeBa

12 Crtpoenue BeniectBa. MHOroo6pasue
' BEIECTB

1.3 XUMHYECKUE pPeaKINU

11 1

19 1

bubmoteka [IOK
https://lib.myschool.edu.ru/
SIKmacc
https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691

bubmoreka [IOK
https://lib.myschool.edu.ru/
SIKmacc
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-
stroenie-veshchestva-6927604

bubmmorexa [IOK
https://lib.myschool.edu.ru/
SIKmacc
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-
6995740
https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506
https://www.yaklass.ru/p/himija/11-
klass/okislitelno-vosstanovitelnye-
protcessy-7170109

Hroro no pazneny

39
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Pa3nen 2. Heoprannueckasi Xumust

2.1 Hemeraiuisl

31

bu6nmoreka IJOK
https://lib.myschool.edu.ru/
SKnacc
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055

2.2 Mertamisl

23

bubmuoreka LIOK
https://lib.myschool.edu.ru/
SIKnacc
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-
7200709

Hroro no pazneny

Pa3zgen 3. XuMus u :Ku3HL

54

31 MeTtoabl mo3HaHUS B XUMHUH. XUMHUSA U
' KU3HBb

bubmuorexa LIOK
https://lib.myschool.edu.ru/
SKnacc
https://www.yaklass.ru/p/himija/8-
klass/metody-issledovaniia-v-
khimii-232923
https://www.yaklass.ru/p/himija/9-
klass/chelovek-v-mire-veshchestv-
materialov-i-khimicheskikh-
reaktcii-232922

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE PecypcChl
padoThI padoThI
bubmuoreka LIOK
[Ipeamer u 3HaveHKE https://lib.myschool.edu.ru/
1 OpraHUYeCcKON XUMHH, 1 SIKnacc
MPEJCTaBICHHE O MHOT000pa3uu https://www.yaklass.ru/p/himija/10-
OpraHMYECKUX COCIHHCHHUIT klass/osnovy-organicheskoi-khimii-
6490554
DIEKTPOHHOE CTPOEHHUE aTOMa Bubmiorexa LIOK
https://lib.myschool.edu.ru/
yriaeponaa (0OCHOBHOE U
2 BO30YKIIEHHOE COCTOSTHUS) 1 Akrace
B YA ) https://www.yaklass.ru/p/himija/10-
JICHTHBIC BOIMOKHOCTH aToMa klass/osnovy-organicheskoi-khimii-
yriepoza 6490554
XuMmudeckas CBS3b B Bubmiorexa LIOK
https://lib.myschool.edu.ru/
OpPraHn4Y€CKUX COCANMHCHUAX.
3 MexaHu3MBI 00pa3oBaHUS 1 Aknace
. p 5 https://www.yaklass.ru/p/himija/10-
KOBAJTICHTHOM CBA3H, CIIOCOORI klass/osnovy-organicheskoi-khimii-
pa3pbiBa CBA3EH 6490554
bu6nmoreka IJOK
https://lib.myschool.edu.ru/
4 Teopus cTpoeHUS OpraHUYECKUX 1 SAKacc

coennHeHnit A. M. byrieposa

https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
6490554
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Bunel usomepun: ctpykTypHas,
IIPOCTPAHCTBEHHAS.

bubmuoteka LIOK
https://lib.myschool.edu.ru/
SKmacc

5 OJIeKTPOHHEIE S eKTHI B https://www.yaklass.ru/p/himija/10-
MOJICKyJIax OpraHIMICCKIX klass/osnovy-organicheskoi-khimii-
COCHHH@HI/H;'I 6490554
IIpencraBneHne o Bubmorexa IIOK

https://lib.myschool.edu.ru/
KJIaCCU(UKALIUU U
6 cHCTEMATHYECKast HOMEHKIIATypa Anace
IUPAC fatyp https://www.yaklass.ru/p/himija/10-
( ) OpraHnecKnx klass/osnovy-organicheskoi-khimii-
BCIHCCTB 6490554
bubmmorexa [IOK
https://lib.myschool.edu.ru/

; Knaccudukanuus peaxuuii B SKnace

OpraHN4eCKON XUMHH https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
6490554

8 Cucremaruzanusa 1 0000IIeHnE
3HAHUHU 110 TEME
AJKaHBI: TOMOJIOTUYECKHN psL, Bu6imoreka [IOK
obmas popmysia, HOMEHKIIATypa https://lib.myschool.edu.ru/

9 Y U30MepHs, FJEKTPOHHOE U SKiace
IIPOCTPAHCTBEHHOE CTPOEHUE https://www.yaklass.ru/p/himija/10-
MOJIEKYT klass/uglevodorody-6579439

bu6nmoreka IJOK
https://lib.myschool.edu.ru/
dusnyeckue 1 XUMUUECKHE

10 . SIKiacc
CBOMCTBA AJIKAHOB https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-6579439

11 Haxoxxnenue ankaHoB B Bubmumoreka ITOK
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npupojae. CriocoOsl MOTydeHus U
NPUMEHEHHE AJTKAaHOB

https://lib.myschool.edu.ru/
SIKnacc
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439

[uknoankansl: oommas popmyna,
HOMEHKJIATYpa ¥ U30MEpHs,

buomuoteka LIOK
https://lib.myschool.edu.ru/

12 0COOEHHOCTH CTPOEHUS U SIKace
XMMHYECKHX CBOMCTB, CIOCOOBI https://www.yaklass.ru/p/himija/10-
TOTyYCHHS U IPUMEHEHHE klass/uglevodorody-6579439
Pemenue pacu€THpix 3a1a4 Ha
ONPEACICHUE MOJIEKYIISIPHON Bu6mmoreka LIOK
(bopMyJIbl OPraHUYECKOTO https://lib.myschool.edu.ru/

13 BELIECTBA 10 MACCOBBIM JIOJISIM SKiace
ATOMOB DJIEMEHTOB, BXOIAIINX B https://www.yaklass.ru/p/himija/10-
ero cocras. CrcTeMaTH3alus U klass/uglevodorody-6579439
0000IIIcHIE 3HAHMH 110 TEME
ATKEHBI: TOMOJIOTHYECKHH psif,
obmrast popmysa, HOMEHKIATYpa, BH6HH°_TeKa HOK
MICKTPOHHOE H https://lib.myschool.edu.ru/

14 SKnace
TpOCTPAHCTBEHHOE CTPOCHHUE https://www.yaklass.ru/p/himija/10-
Morekyit. CTpYKTypHas 1 1tHc- klass/uglevodorody-6579439
TpaHC-U30MEPHS ATKCHOB

butmoreka [IOK

Qu3nYeCKue U XUMUYECKHE https://lib.myschool.edu.ru/

15 CBOMCTBA anKkeHOB. [IpaBuio SKnace
MapkoBHHKOBa https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-6579439

CriocoObI ostyueHust u BH6HHO_T exa LIOK

16 https://lib.myschool.edu.ru/

IMIPUMCHCHUC aJIKCHOB

SIKnacce



https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439
https://lib.myschool.edu.ru/

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439

[Ipaktuyeckas padora Ne 1 o

17 teme "l[lonydyenue sTuiieHa u
U3Yy4YE€HUE €ro CBOUCTB"
Pemenue pacu€THpix 3a1a4 Ha BH6HHO_TeKa HOK
N ——— https://lib.myschool.edu.ru/
18 SKnace
(bopmybi opranmeckoro https://www.yaklass.ru/p/himija/10-
BCIICCTBA klass/uglevodorody-6579439
AnKaaueHsbl: CONpsKEHHBIE, EH6HHO_TeKa HOK
H30IHpOBaHHbIE https://lib.myschool.edu.ru/
19 ’ AKnace
KyMmynposantete. OcobennocTn https://www.yaklass.ru/p/himija/10-
SJICKTPOHHOTO CTPOCHHA klass/uglevodorody-6579439
bubmoteka [IOK
HMITeCKIe CBONHCTE https://lib.myschool.edu.ru/
20 . SAKnacc
COTPANKCHHBIX ICHOB https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
bubmuorexa LIOK
CH10co6H MOy eHMs 1 https://lib.myschool.edu.ru/
21 SIKnacc
TIPUMCHCHUC aJIKa IMCHOB https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
ATKUHBI: TOMOJIOTHYECKHH Psif, Bu6nmorexa LIOK
obmrast popmysa, HOMEHKIATYpA, https://lib.myschool.edu.ru/
22 JIEKTPOHHOE U SIKnacc

MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pr3ruecKue cBoicTBa

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
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bubmuoteka LIOK
https://lib.myschool.edu.ru/

23 XuMHYECKHE CBOMCTBA AJIKHHOB SAKnace
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
bu6nmoreka IJOK

KauecTBCHHbIC peaKiliH Ha https://lib.myschool.edu.ru/
24 N SKnace
TPOMHYIO CBA3D https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
bubmuoreka LIOK
CHocoBH! HOMyCHus 1 https://lib.myschool.edu.ru/
25 SIKnace
TIPUMCHCHHE alIKUHOB https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
bubmoTeka [IOK
Pemenue 3agayd: pacu€rsl 1o https://lib.myschool.edu.ru/
26 YpaBHEHHUIO XUMUYECKOU SIKnacc
peaKknuu https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
97 Cucrematuzanusa 1 0000IIeHne
3HAHHUH 10 TEME
ApEeHbI: TOMOJIOTHYECKUN PS,
obmas hopmysa, HOMEHKIATYypa. b H6HH0_TeKa HOK
DeKTPOHHOE i https://lib.myschool.edu.ru/
28 AKnace
TPOCTPAHCTBEHHOE CTPOCHHE https://www.yaklass.ru/p/himija/10-
MOJIeKyIT OeH3071a H TOTYOIa, HX klass/uglevodorody-6579439
(du3nueckue cBOCTBa
XHUMHYECKUE CBOMCTBA aPEHOB: BH6HHO_T exa LIOK
29 https://lib.myschool.edu.ru/

pCaKknuu 3aMCIICHUA

SIKnacce
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https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439

XUMHYECKUE CBOMCTBA aPEHOB:

bubmuoteka LIOK
https://lib.myschool.edu.ru/

30 peaKIy MPUCOSTUHEHUS, SIKnace
OKHCIIEHHE TOMOJIOrOB OeH30J1a https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
bubmmorexa [IOK
https://lib.myschool.edu.ru/
Oco0EHHOCTH XUMHYECKUX
31 . SAKnace
CBOMCTB CTHpOIIA https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
Pemenue pacu€THpix 3a1a4 Ha BH6HH0_TeKa HOK
ONPEICICHHE MOJIEKYIAPHO https://lib.myschool.edu.ru/
32 SAKnacc
(bOopMyIIbl OPraHuYecKOro https://www.yaklass.ru/p/himija/10-
BCIICCTBA klass/uglevodorody-6579439
bubmuorexa LIOK
T m——— https://lib.myschool.edu.ru/
33 SAKnacc
TPUMCHEHUC apeHOB https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
['enernueckas cBsA3b MEKIY bubimoreka I[IOK
34 Pa3TUYIHBIMU KJ1acCaMu https://lib.myschool.edu.ru/
YTJIEBOJIOPOIOB
Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEaKIUH. BH6HHO_T exa LIOK
35 https://lib.myschool.edu.ru/
CucremMatusamnus 1 00001IeH1E
3HAHWH 10 TEME
36 [Tpupoanerii ras. [TomyTHble bubamorexa [IOK

https://lib.myschool.edu.ru/
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He(TSAHBIC Ta3bl

SIKnacce
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439

KameHHbI#1 yroib 1 NpoayKThl

bu6nmoreka IJOK
https://lib.myschool.edu.ru/

37 SKnacc
ero nepepaboTkn https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
bubmuoreka LIOK
Hed1p 1 ciocoOsI eé https://lib.myschool.edu.ru/
38 nepepabotku. [lpumenenue SIKnacc
MPOAYKTOB nepepa60TKH He(bTI/I https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439
I'eneTnueckas CBSA3b MEKIY Bbub6mmoreka [IOK
39 Pa3IMYHBIMU KJ1accaMu https://lib.myschool.edu.ru/
YTIEBOI0POIOB
["anorenonpon3BoAHbBIE BH6HH°_TeKa HOK
https://lib.myschool.edu.ru/
40 YTIE€BOJOPOAOB: SIEKTPOHHOE AKmace
CTPOCHHUE, PEAKIIH 3aMCIICHIA https://www.yaklass.ru/p/himija/10-
rajnorena klass/uglevodorody-6579439
JeiicTBue 1menoyen Ha Bu6moreka LIOK
rajoreHnpOU3BOIHBIE. https://lib.myschool.edu.ru/
41 Bsaumoneiicteue SKinace
JIUTAJIOTCHAIKAHOB C MarHUEM U https://www.yaklass.ru/p/himija/10-
[IMHKOM klass/uglevodorody-6579439
Cucremaru3anus U 0000IICHIE
42 3HAHUHU 1O pa3jeny
"Yraesogopobr"
43 KonTponpHas padora Nel
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[IpenenbHbIE OHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH psif,
oOurast popmyia, CTpoeHue

bubmmoreka LIOK
https://lib.myschool.edu.ru/

44 SAKmacc
MOJICK I, H30MEpPHA, https://www.yaklass.ru/p/himija/10-
HOMEHKJIATYpa, Knaccudukanus, klass/spirty-fenoly-6580873
¢usnveckre CBOUCTBA
bubmmorexa [IOK
XUMHYECKHE CBOMCTBA https://lib.myschool.edu.ru/
45 MPEACIIbHBIX OJTHOATOMHBIX SIKnace
CIHPTOB https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873
bubmuoreka LIOK
CriocoObl ToTy4eHus U https://lib.myschool.edu.ru/
46 IIPUMEHEHHUE OJIHOATOMHBIX SIKnacc
CITHPTOB https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873
ITpoctbie 3¢upbl: HOMEHKIIATYpa EHGHHO_TeKa LOK
https://lib.myschool.edu.ru/
Y U30MepHsi, 0COOCHHOCTH
47 SAKnace
(bmfmecmx 1 XHUMITICCKUX https://www.yaklass.ru/p/himija/10-
CBOUCTB klass/spirty-fenoly-6580873
MHOroaromMHble CIIMPTHI: BH6HHO_T exa LIOK
STHIEHMIHKO 1 FHIIEpHH, HX https://lib.myschool.edu.ru/
48 ’ AKnace
(usiieckue H XHMHCCKHe https:/Awww.yaklass.ru/p/himija/10-
CBONCTBA Klass/spirty-fenoly-6580873
bu6nmoreka IJOK
CrniocoOsl ToNTyueHus: u https://lib.myschool.edu.ru/
49 IIPUMEHEHHE MHOT0aTOMHBIX SIKnacc

CIHUPTOB

https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873
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@DeHOJI: CTPOEHUE MOJIEKYJIbI,

bubmuoteka LIOK
https://lib.myschool.edu.ru/

50 (hu3uvecKue CBOMCTRA. SIKace
TokcuuHOCTH (peHOoIa https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873
bu6nmoreka IJOK
https://lib.myschool.edu.ru/

51 XuMu4eckue cBoicTBa (heHoa SIKnacc
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873
bubmuoreka LIOK

CHocoBH! HOMyCHus 1 https://lib.myschool.edu.ru/
52 SAKnace
NPHMEHEHHE (eHoma https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873
ITpakTrueckas padora Ne 2.
53 Pemrenue skcnepuMeHTaIbHBIX
3aja4 1o reme "CrnupTsl U
benomsr"
54 CucreMaru3anus u 0000IIeHHE
3HAHUM MO TeMe
Anbaeruipl U KETOHbI: Bu6moreka [JOK
9JICKTPOHHOC CTPOCHHC https://lib.myschool.edu.ru/
55 KapOOHUIILHOU TPYIIIHI; SKacc
TOMOJIOTHYECKHUE PSJIBI, 001I1as https://www.yaklass.ru/p/himija/10-
dopmyna, nzomepns u klass/aldegidy-ketony-karbonovye-
HOMEHKJIaTypa Kisloty-6780279
AJbIeTuansl 1 KETOHEL: butmmoreka [IOK
56 (u3nUecKre CBOMCTBA; peaKIuu https://lib.myschool.edu.ru/

MPpUCOCAUHCHUA

SIKmacc
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https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
kisloty-6780279

Peakuuu okucinenus u

bu6nmoreka IJOK
https://lib.myschool.edu.ru/
SIKnacc

57 KAACCTBEHHDIC peaKilitd https://www.yaklass.ru/p/himija/10-
albICTUI0B M KCTOHOB klass/aldegidy-ketony-karbonovye-
Kisloty-6780279
bubmmorexa [IOK
https://lib.myschool.edu.ru/
58 Crioco0b! nosTy4eHust SKuace
alIbETUIOB U KETOHOB https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
Kisloty-6780279
bubmoTeka [IOK
OIHOOCHOBHBIE ITPEAEIEHBIC https://lib.myschool.edu.ru/
59 KapOOHOBBIE KUCIIOTHI, SKacc
0COOEHHOCTH CTPOCHMS UX https://www.yaklass.ru/p/himija/10-
MOJIEKYT klass/aldegidy-ketony-karbonovye-
Kisloty-6780279
butmoteka [IOK
" https://lib.myschool.edu.ru/
30Mepus U HOMEHKJIaTypa
SIKnacc
60 KapOOHOBLIX KHCIIOT, UX https://www.yaklass.ru/p/himija/10-
busmrieckue cporictsa klass/aldegidy-ketony-karbonovye-
Kisloty-6780279
butmoreka [IOK
XUMUYECKUE CBONCTBA https://lib.myschool.edu.ru/
61 MIpeneIbHbIX OAHOOCHOBHBIX SIKmacc

Kap6OHOBBIX KHCJIOT

https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
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kisloty-6780279

OcobeHHOCTH CBOMCTB
MYPAaBbUHOH KHCIIOTBHI.

buomuoteka LIOK
https://lib.myschool.edu.ru/
SKmacc

62 N
Muoroo0pasue kapOOHOBBIX https://www.yaklass.ru/p/himija/10-
KHUCIIOT klass/aldegidy-ketony-karbonovye-
kisloty-6780279
OCco0OEHHOCTH CBONCTB:
HETpeIebHBIX 1 En6nno-Te1<a LHOK
https://lib.myschool.edu.ru/
apoMaTHYeCcKUX KapOOHOBBIX,
63 HKapOOHOBBIX AKnace
FHKAPOOHO 6’ https://www.yaklass.ru/p/himija/10-
TUAPOKCHKAPOOHOBRIX KUCIIOT. klass/aldegidy-ketony-karbonovye-
IIpeacraBurenu BbICIIAX kisloty-6780279
KapOOHOBBIX KHUCJIOT
bubmoTeka [IOK
https://lib.myschool.edu.ru/
64 [TonsiTHE O IPOM3BOIHBIX SKacc
KapOOHOBBIX KUCIIOT https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
Kisloty-6780279
bubmoteka [IOK
CriocoBHI MOy HeH S H https://lib.myschool.edu.ru/
65 IpUMEHEHUE KapOOHOBBIX AKnace
PUMCHCHHE Kaphoro https://www.yaklass.ru/p/himija/10-
KHCI0T klass/aldegidy-ketony-karbonovye-
kisloty-6780279
CroKHbIE YPUPBL: Bubmiotexa LIOK
FOMOJTOIMYEcKHi s, ofmast https://lib.myschool.edu.ru/
66 PAL, SKnacc

dhopmyna, u3omMepus U
HOMEHKJIaTypa

https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
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kisloty-6780279

duznueckue 1 XUMUYECKHE

buomuoteka LIOK
https://lib.myschool.edu.ru/
SKmacc

o CBOHCTBa 3(UPOB https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
Kisloty-6780279
Pemenne pacuéTHEIX 3a7a4: MO Brbmorexa [JOK
. https://lib.myschool.edu.ru/
YPaBHCHUIO XUMHWYCCKOU
68 CaKIIMH, Ha OIIPEICIICHUC Aknace
peakdii, . peaer https://www.yaklass.ru/p/himija/10-
MOJIEKYIAPHOH (POPMYITBI klass/aldegidy-ketony-karbonovye-
OpraHUYEeCKOro BEIECTBA kisloty-6780279
IIpakTruyeckas pabora Ne 3.
69 Pemrenue skcnepuMeHTaIbHBIX
3ajau no Teme "KapOoHoBbIe
KkucaoThl. CrnoxxHble 3¢ups!”
bubmuorexa LIOK
Kupst: cTpoeHue, GUHICCKHE https://lib.myschool.edu.ru/
70 XAMUYECKHE CBOMCTBA Aumace
https://www.yaklass.ru/p/himija/10-
(rapoms) klass/aldegidy-ketony-karbonovye-
kisloty-6780279
butmoreka [IOK
Oco0eHHOCTH CBOWCTB KHPOB, https://lib.myschool.edu.ru/
coeprKalux OCTaTKHA SIKmacc
71 —
HEMPEIEIbHBIX KUPHBIX KACIIOT. https://www.yaklass.ru/p/himija/10-
JKups! B mpupose klass/aldegidy-ketony-karbonovye-
kisloty-6780279
79 Mb11a KaK COJIM BBICHINX bubmoteka [JOK

Kap6OHOBBIX KHCJIOT, UX

https://lib.myschool.edu.ru/
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Morolee gercraue. Ilonsarue o
CUHTETHUYECKUX MOIOIINX
cpenctax (CMC)

SIKnacc
https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
Kisloty-6780279

T'eneTnueckas cBSI3b
YIJIEBOAOPOJOB U

bu6nmoreka IJOK

73 https://lib.myschool.edu.ru/
KHUCJIOPOJICOAEPIKALTUX
OpraHUYECKUX BELIECTB
Pacuétrel mo ypaBHEHUAM bubmmorexa [IOK
74 yp . https://lib.myschool.edu.ru/
XUMHUYECKUX PEaKUi
75 Cucremaruzanusa 1 00001IeHnE
3HAHUH 10 TEME
bubmoteka [IOK
O6mias XxapakTepucTHKa https://lib.myschool.edu.ru/
YTIEBOJIOB U Kiaccuukarus SKiace
76 .
YTIeBO0OB (MOHO-, IU- U https://www.yaklass.ru/p/himija/10-
TIONTHCaXapHIBT) klass/uglevody-prirodnye-
soedineniia-6835083
bubmoteka [IOK
T —— https://lib.myschool.edu.ru/
77 CBOIICTBA U HaXOXXJIEHUE B ARnace
a https://www.yaklass.ru/p/himija/10-
IpUpoOAe klass/uglevody-prirodnye-
soedineniia-6835083
butmoreka [IOK
v .. https://lib.myschool.edu.ru/
PUMEHEHHUE TITIOKO3bI, €€
SKace
78 3HAUEHUE B )KU3HEAEATEILHOCTH

OpraHusma

https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-
soedineniia-6835083
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Jucaxapupl: caxapo3sa,
MaJbT03a U JaKT03a.

bubmuoteka LIOK
https://lib.myschool.edu.ru/
SKmacc

& Haxoxznenue B npupone u https://www.yaklass.ru/p/himija/10-
IIPHMEHEHHUE TUCaXapHI0B klass/uglevody-prirodnye-
soedineniia-6835083
bubmuoreka LIOK
[Tonucaxapupl: cTpoeHue https://lib.myschool.edu.ru/
80 MaKpOMOJIEKYJI, (PU3nYecKue u SIKmacc
XHUMHYCCKHUE CBOMCTBA, https://www.yaklass.ru/p/himija/10-
IIpIMEHEHUE klass/uglevody-prirodnye-
soedineniia-6835083
bubmmorexa [IOK
https://lib.myschool.edu.ru/
81 [TonsiTHe 06 UCKYCCTBEHHBIX SKacc
BOJIOKHAX https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-
soedineniia-6835083
bubmoteka [IOK
Pemenue pacueTHbIx 3a1a4 Ha https://lib.myschool.edu.ru/
OIIpEeZIeIIeHNE 0JIM BhIXO1a SIKmacc
82 -
MPOAYKTa PEAKIUU OT https://www.yaklass.ru/p/himija/10-
TEOPETUYECKU BO3ZMOXKHOTO klass/uglevody-prirodnye-
soedineniia-6835083
83 Cucremaru3anus U 0000IICHIE
3HaHUU MO pazzieny
84 KonTponbHas padota No2
AwMuHBL: K1accudukanms, Bub6anorexa LIOK
85 CTpOEHHE MOJIEKYJI, 00111ast https://lib.myschool.edu.ru/

dhopmyna, nzomepus,
HOMEHKJIaTypa U (pu3ndeckue

SIKmacc
https://www.yaklass.ru/p/himija/10-
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CBOMCTBA

klass/azotsoderzhashchie-
soedineniia-6852270

XUMHYECKHAE CBOMCTBA

bubmuoteka LIOK
https://lib.myschool.edu.ru/
SIKmacce

86 anupaTHIECKUX aMUHOB https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-
soedineniia-6852270
bubmuoreka LIOK

A ) https://lib.myschool.edu.ru/
HUJIMH: CTPOCHHE AaHWJIMHA,
87 0COOEHHOCTU XUMUYECKUX Anace
N https://www.yaklass.ru/p/himija/10-
CBOUCTB aHNIHHA klass/azotsoderzhashchie-
soedineniia-6852270
bubmuorexa LIOK
Crioco6E! monyuenus i https://lib.myschool.edu.ru/
88 MIPUMEHEHHE aTH(PaTHIECKUX Anace
P https://www.yaklass.ru/p/himija/10-
aMHHOB klass/azotsoderzhashchie-
soedineniia-6852270
bubmuorexa LIOK
AMMHOKHUCIIOTBI: HOMEHKJIATypa https://lib.myschool.edu.ru/
89 U u3oMepus, pu3nuecKue SAKacc
cBoiicTBa. OTIenbHbBIE https://www.yaklass.ru/p/himija/10-
TIPEeICTABUTENH 0-AMHHOKHCIIOT klass/azotsoderzhashchie-
soedineniia-6852270
XUMHUYECKUE CBOMCTBA BH6HHO_TeKa HOK
https://lib.myschool.edu.ru/
AMUHOKHCIIOT, MX
SIKnacc
90 OHOJIOTMYECKOE 3HAUECHUE

amuHOKHuCIIOT. CHHTE3 U
THJIPOJTU3 TICNITHIOB

https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-
soedineniia-6852270
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benku kak npupoaHsie

bubmuoteka LIOK
https://lib.myschool.edu.ru/
SKmacc

o HOJHMMEPBI; CTPYKTYpPbI OCIIKOB https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-
soedineniia-6852270
bubmuoreka LIOK
https://lib.myschool.edu.ru/

92 XUMHYECKHE CBOMCTBA OEIIKOB Auace -
https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-
soedineniia-6852270

A3zoTconepKaIme Bubmiorexa LIOK
https://lib.myschool.edu.ru/
TeTePOIMKITHYECKUC
93 coequHeHus. HykienHoBBIE Aknace -
https://www.yaklass.ru/p/himija/10-
KHCIIOTBI. COCTAB, CTPOCHHC 1 klass/azotsoderzhashchie-
Guornoruieckas poib soedineniia-6852270
ITpakTrueckas pabora Ne 4.
Pemenne skciepuMeHTaTbHBIX
94 3aJ1a4 110 TeMeE
"A3oTcoaepkaiiye
OpraHUYecKue CoeqMHEHUs"
ITpakTuyeckas pabora Ne 5.
95 Pemenne skcriepuMeHTATBHBIX
3as1a4 mo TeMe "Pacno3HaBanue
OpTraHUYECKUX COCTMHCHHM"
96 KontponbHas pabora Ne3
OCHOBHBIC OHSATHS XUMHUU bubmorexa HOK
97 https://lib.myschool.edu.ru/

BBICOKOMOJICKYJIAPHBIX

SIKnacce
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COE€OUHEHUN U METOJbI UX
CHUHTE3a —IIOJIMMEPU3aIUs U
HOJIMKOHIEHCAIINS

https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-
soedineniia-vms-6880782

IImactMmaccel. YTunuzanus u

bubmuoteka LIOK
https://lib.myschool.edu.ru/
SIKmacce

% nepepaboTKa IJIacTHKa 1 https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-
soedineniia-vms-6880782
bubmuoreka LIOK
https://lib.myschool.edu.ru/

OnacToMepbl: HaTypaJIbHbII SKunace

99 1 _ -

CUHTETUYECKHE Kayuyku. Pe3una https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-
soedineniia-vms-6880782
bubmuorexa LIOK

BonoxkHa: HaTtypanbHbIe, https://lib.myschool.edu.ru/

100 HCKYCCTBEHHBIE, CHHTETUIECKHE. 1 SKiacc o
[Tonumeps! criennatbHOTO https://www.yaklass.ru/p/himija/10-
HazHAYCHIS klass/vysokomolekuliarnye-

soedineniia-vms-6880782
[TpaxTuueckas padota Ne 6.

101 Pemrenue skcnepuMeHTaIbHBIX 1
3as1a4 mo TemMe "Pacmo3HaBanue
IUIACTMACC U BOJOKOH"

OO0001IeHe 1 CUCTEMATH3 A

102 HW3YYEHHOTO MaTepualia 1o TeMe 1
"BblcoKOMONEKyYIIIpHBIE
coeauHeHu"

OBIIEE KOJIMYECTBO YACOB I10 102
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[NPOT'PAMME




11 KJIACC

Neo
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoTbI

IpakTuyeckue
padoThbI

Jlara
U3ydeHusl

DJIeKTpOHHbIe HH(ppoBbIE
o0pa3oBaTesbHBIE pecypchl

AtoMm. CocTaB aTOMHBIX sJIEp.
XUMHAYECKUHN dJIEMEHT. M130TOIBI

CTpOCHI/Ie SJICKTPOHHBIX
000J104YeK aTOMOB, KBAaHTOBBIC
qucia

bu6nmoreka IJOK
https://lib.myschool.edu.ru/
SIKnacc
https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691

bubmoreka [JOK
https://lib.myschool.edu.ru/
SIKnacc
https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691

Knaccuukanus XuMHuaecKkux
3JIEMEHTOB (S-, p-, d-, f-
AJIEMEHTHI)

bubmoteka [IOK
https://lib.myschool.edu.ru/
SIKnacc
https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691

PaCHpe,[[CJ'ICHI/IC 9JICKTPOHOB 110
ATOMHBIM Op6I/ITaJBIM

bu6nmoreka IJOK
https://lib.myschool.edu.ru/
SIKnacc
https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691

DneKTpOHHBIC KOHPUTYpaIUn
aTOMOB JJIEMEHTOB B OCHOBHOM U

butmmoreka [IOK
https://lib.myschool.edu.ru/
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BO30YKIEHHOM COCTOSTHUU

SIKnacc
https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691

DneKTpOHHBIE KOH(MUTYpaIUH

bubmuoteka LIOK
https://lib.myschool.edu.ru/
SIKmacce

6 -
HMOHOB. DJIEKTPOOTPULIATENLHOCTD https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691
[Tepuonnueckuii 3aKOH U Bu6mmoreka LIOK
ITeproaudeckas cuctema https://lib.myschool.edu.ru/
7 XUMHYECKUX 31eMeHTOB J[. U. SIKnacc
MenpaeneeBa, CBA3b C https://www.yaklass.ru/p/himija/11-
COBPEMEHHOM TEOPHEH CTPOCHUS klass/osnovnye-poniatiia-i-zakony-
3aKOHOMEPHOCTH H3MEHEHHS Bubmiorexa HOK
. https://lib.myschool.edu.ru/
CBOHUCTB XUMHNUYCCKHUX DJIICMCHTOB
8 nu 06 a3YEMbIX UMU ITPOCTHIX U HKHaCC
pasy P https://www.yaklass.ru/p/himija/11-
CITOKHBIX BCIICCTB IO IPYHIaM 1 klass/osnovnye-poniatiia-i-zakony-
Tieprosam khimii-6931691
9 Cucremarusanusa 1 0000IIeHnE
3HAHUH 110 TEME
Bu/ibl XUMHYECKOii CBSI3H. Bubmorexa [IOK
https://lib.myschool.edu.ru/
Mexanu3mbl 00pa3oBaHUs
10 KOBaJIEHTHOHU CBA3U. Bomopoguas AKnace
M - POAOPOA https://www.yaklass.ru/p/himija/11-
CBA3E. VIOKMOTICKYIAPHBIC Klass/khimicheskaia-sviaz-i-
B3aUMONCUCTBIA stroenie-veshchestva-6927604
11 BaneHTHOCTH U BaJIeHTHBIE Bbubmmoreka ITOK
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BO3MOKHOCTH aTOMOB. CBsI3b
3JEKTPOHHOU CTPYKTYPhI
MOJIEKYJ C UX T€OMETPUUYECKIM
CTpOEHHEM

https://lib.myschool.edu.ru/
SIKnacc
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-
stroenie-veshchestva-6927604

Hpe,[[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX

bu6nmoreka IJOK
https://lib.myschool.edu.ru/
SIKmace

12 COCHMHCHMAX. COCTAB 1 https://www.yaklass.ru/p/himija/11-
HOMCHKIATYpa klass/khimicheskaia-sviaz-i-
stroenie-veshchestva-6927604
bubmmorexa [IOK
BemectBa MosekyasipHOro 1 https://lib.myschool.edu.ru/
HEMOJIEKYJIIPHOTO CTPOCHHS. AKnace
13 -
THIIBI KPUCTATUINYECKHUX PEILETOK https://www.yaklass.ru/p/himija/11-
M CBOICTBA BEIIECTB klass/khimicheskaia-sviaz-i-
stroenie-veshchestva-6927604
bubmuorexa LIOK
[TonsiTHEe 0 IUCTIEPCHBIX https://lib.myschool.edu.ru/
14 cucremax. [Ipeacrasinenue o SIKnmacc
KOJUIOUIHBIX pacTBOpax https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506
HctuHHbBIE pacTBOPHI: b H6HH°_TeKa HOK
HACBIIEHHbIE W HEHACHILLICHHEIE https://lib.myschool.edu.ru/
15 ’ SAKnace
PacTBOPHUMOCTE. https://www.yaklass.ru/p/himija/11-
Kpucrannornaparst klass/khimiia-rastvorov-7109506
butmoreka [IOK
o R — https://lib.myschool.edu.ru/
16 SIKacc

KOHIIEHTPAaLlUU PaCTBOPOB

https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506
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Pemenue 3agau c
HUCIOJIL30BAaHMEM ITOHATHI

bubmmoteka LIOK
https://lib.myschool.edu.ru/

17 ""MaccoBasi 10J151 paCTBOPEHHOTO SIKnace
BemecTna", "MoJisipHas https://www.yaklass.ru/p/himija/11-
KOHI[eHTpaws" klass/khimiia-rastvorov-7109506
18 Knaccudukanus 1 HOMEHKIaTypa bubmmoreka [JOK
HEOpPraHWYEeCKUX BEIECTB https://lib.myschool.edu.ru/
19 CucreMaru3anus u 0000IIeHE
3HAHW 110 TEME
20 KonTponbnas padora Nel
Krnaccudukanus XuMHIECKUX
peakuii B HEOPraHMIECKON 1 BH6HH0_TeKa LOK
N https://lib.myschool.edu.ru/
OpPraHMYECKON XUMHUU. 3aKOH
21 XpaHEHUs Macchl B TB; ARnace
coxparie CCbl BEHIECTE; https://www.yaklass.ru/p/himija/11-
3AKOH COXpateHIA 1 klass/khimicheskaia-kinetika-
MIpeBpaIeHHs SHEPTUU TIPU 6995740
XUMHUYECKHUX PEaKIHIX
bubmmorexa [HOK
Termnosbic ShHEKTH XUMHUSCKUAX https://lib.myschool.edu.ru/
22 eaknuii. TepMoXUMHYECKHE Auace
peakiii. 1ep https://www.yaklass.ru/p/himija/11-
YpaBHCHUA klass/khimicheskaia-kinetika-
6995740
butmoreka [IOK
B https://lib.myschool.edu.ru/
BIYMCIICHHSI TT0 YPaBHEHUSIM
23 XUMHYECKHAX PEAKIIUN U Anace
peardt https://www.yaklass.ru/p/himija/11-
TCPMOXHMIHCCKIM ypaBHCHHIAM klass/khimicheskaia-kinetika-
6995740
24 CKOpOCTh XMMUYECKOH peakiuu, Bubmnoreka ITOK
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€€ 3aBUCUMOCTb OT Pa3Iu4YHbIX
(dakTopoB. Karanus u
KaTaJn3aTopsl

https://lib.myschool.edu.ru/
SIKnacc
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-
6995740

I'omorennsic u TCTCPOTCHHLBIC

bu6nmoreka IJOK
https://lib.myschool.edu.ru/
SIKmace

25 peakuuu https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-
6995740
IIpakTuyeckas padora Ne 1 o
26 teMe "BnusHue pa3nuyHbIx
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"
bubmoteka [IOK
O6paTaMBbIe 1 HEOBPaTHMEIE https://lib.myschool.edu.ru/
27 aKIMH. XMMHUYECK Auace
DAL eeroe https://www.yaklass.ru/p/himija/11-
PaBHOBeCHE klass/khimicheskaia-kinetika-
6995740
[IpakTuueckas pabota Ne 2 o
28 Teme "BiusHIE pazIuyHBIX
(hakTOpPOB HA TIOJIOKEHHUE
XUMHUYECKOTO paBHOBECHS "
DNeKTpOoIUTHYECKAs b H6HH0_TeKa HOK
https://lib.myschool.edu.ru/
muccornuraius. CHIbHBIC U
29 5 C SKnacc
CTIADPIE SNCKTPOIUTEL LTCICHb https://www.yaklass.ru/p/himija/11-
Aucconralii klass/khimiia-rastvorov-7109506
30 HonHOe Ipou3BeIcHUE BOJIBI. bubimoreka [TOK
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Cpena BOJHBIX pacTBOPOB.
Bonopoansriii mokazarens (pH)
pactBopa

https://lib.myschool.edu.ru/
SIKnacc
https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506

I'maponus coneit. Peakiuu,

bubmuoteka LIOK
https://lib.myschool.edu.ru/

31 MIPOTEKAIOIINE B paCTBOPaxX SIKace
3JIEKTPOJIUTOB https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506
IIpakTuyeckas padora Ne 3 o
32 TeMme "XMMHUUYECKHE pEaKIuu B
pacTBopax 31€KTPOJIUTOB"
bubmmorexa [IOK
OKHCIUTEIBHO- https://lib.myschool.edu.ru/
33 BOCCTAHOBUTEIIbHBIE PEAKIIUU. SKiacc
Baxueiine OKUCINTEIIN U https://www.yaklass.ru/p/himija/11-
BOCCTAHOBHTEITH klass/okislitelno-vosstanovitelnye-
protcessy-7170109
bubmoTeka [IOK
https://lib.myschool.edu.ru/
34 Meroa 31€KTpOHHOTO SKunace
(27IEKTOHHO-MOHHOTO0) OaaHca https://www.yaklass.ru/p/himija/11-
klass/okislitelno-vosstanovitelnye-
protcessy-7170109
butmmoreka [IOK
https://lib.myschool.edu.ru/
35 DNEeKTPOJIN3 PAaCTBOPOB U SIKace
pacmiaBoB BELIECTB https://www.yaklass.ru/p/himija/11-
klass/okislitelno-vosstanovitelnye-
protcessy-7170109
36 Pemenwne 3anay pa3nuvHbIX Bbu6moreka [JOK
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TUIIOB

https://lib.myschool.edu.ru/

Pemenue 3apayd pazinuHbIx

bubmuoteka LIOK

37 THUTIOB https://lib.myschool.edu.ru/
Cucremaruzanys 1 00001ene
38 3HaHHUH 0 TeMe "XUMHUYECKHE
peakuun"
39 Konrtponsnas pabora No2
[lonoxenrue HEMETAIIOB B
Tlepuoauueckoii cucTeMe Bubmiorexa LIOK
https://lib.myschool.edu.ru/
XUMHUYECKUX djieMeHToR /1. M.
40 MeneneeBa 1 0COOCHHOCTH Auace -
https://www.yaklass.ru/p/himija/11-
CTPOCHHA HX aTOMOB. klass/kharakteristika-nemetallov-
dusnyeckue CBOMCTBA 7269055
HEMETAIIJIOB -
bubmuorexa LIOK
AJIOTPOTHS HEMETAIIOR (Ha https://lib.myschool.edu.ru/
41 MpUMeEpE KUCIO0pOAa, CEpPhl Auace -
’ ’ https://www.yaklass.ru/p/himija/11-
(bocdopa u yriepona) klass/kharakteristika-nemetallov-
7269055
bu6nmoreka IJOK
B . https://lib.myschool.edu.ru/
0JIOpO/I: TIOJTyYEHHE,
SIKnacc
42 (usmaeckue n xummecKue https://www.yaklass.ru/p/himija/11-
cBoficTBa. ['apubt klass/kharakteristika-nemetallov-
7269055
T"anmorensl: HaX0XKICHIE B Bu6mmoreka LIOK
43 MIPUPO/IE, CLIOCOOBI MOTYUYECHHUS, https://lib.myschool.edu.ru/

bu3nUecKre U XUMUIECKIE
CBOMCTBA

SIKnacc
https://www.yaklass.ru/p/himija/11-
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klass/kharakteristika-nemetallov-
7269055

lManorenoBonopoasl. Baxkneiue

bubmuoteka LIOK
https://lib.myschool.edu.ru/
SIKmacce

44 KuciopoacoaepAamue https://www.yaklass.ru/p/himija/11-
COCIMHCHN TaOreHOB klass/kharakteristika-nemetallov-
7269055
Jlaboparopusbie u EM6HHO_TeKa HOK
https://lib.myschool.edu.ru/
MIPOMBIIIIJIEHHBIE CTIOCOOBI
45 OJYYEHHUS raJIOre€HOB Anace
Ho yae OTCHOB. https://www.yaklass.ru/p/himija/11-
PUMCHCHHC raJIOrCHOB 1 HX klass/kharakteristika-nemetallov-
COC)II/IHGHI/Iﬁ 7269055
[IpakTnueckas padora Ne 4.
46 Pemenne skcnepuMeHTAIBHBIX
3azad4 o teme "l anmorens:"”
Kucnopoa: nabopatopHbie u BH6HH0_TeKa HOK
https://lib.myschool.edu.ru/
MIPOMBIIIIJIEHHBIE CTIOCOOBI
47 NOJTy4eHus1, PU3NUECcKue 1 Anace
YHCHI, QU3 https://www.yaklass.ru/p/himija/11-
XMMUECKHE CBOHCTBA. O30H. klass/kharakteristika-nemetallov-
[IpuMeHeHne KuciIopoia u 030Ha 7269055
bu6nmoreka IJOK
https://lib.myschool.edu.ru/
48 OKcuabl v MEPOKCUIBI ARnace
A POKCHA https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055
49 Pemenue 3agayd pa3nnuHbIxX Bbubanoreka IIOK

THUIIOB

https://lib.myschool.edu.ru/
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SIKnacc
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055

Cepa: Hax0XKJI€HUE B PUPOJIE,
CHOCOOBI MOTYYEeHHUS,

bubmuoteka LIOK
https://lib.myschool.edu.ru/
SIKmacce

S0 ¢busnvecKre 1 XUMHYECKHE https://www.yaklass.ru/p/himija/11-
CBOMCTRA klass/kharakteristika-nemetallov-
7269055
bubmuoreka LIOK
https://lib.myschool.edu.ru/
SIKmacc
o1 Ceposonopoz, cymbguie! https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055
bubmuorexa LIOK
K https://lib.myschool.edu.ru/
HCJIOPOJICOJIEPIKAIIINE
52 coequHeHUs cepbl. OcOOEHHOCTH Auace -
. : https://www.yaklass.ru/p/himija/11-
CBOMICTB CCPHOM KHCTIOTDI klass/kharakteristika-nemetallov-
7269055
ITpakTuyeckas pabora Ne 5.
53 Pemrenue skcnepuMeHTaIbHBIX
3anau o teme "Cepa u eé
coeaquHeHus"
A30T: HaXOXJACHUE B IPUPOJIE, BH6HH°_TeKa HOK
CTIOCOGHI TTOTyIeHIS https://lib.myschool.edu.ru/
54 ’ SKnacc

bu3nUecKre U XUMUIECKIE
CBOMCTBA. AMMUAK, HUTPHUbI

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
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7269055

buomuoteka LIOK
https://lib.myschool.edu.ru/

Kucnoponcoaepxkariue
SIKmacc
55 coeunenus asora. OcobeHHOCTH https://www.yaklass.ru/p/himija/11-
CBOMCTB a30THON KHCIIOTB klass/kharakteristika-nemetallov-
7269055
bubmmorexa [IOK
N https://lib.myschool.edu.ru/
pPUMEHEHHE a30Ta U €ro
56 COeIMHEHNI. A30THBIE Auace —
https://www.yaklass.ru/p/himija/11-
yRobpetus klass/kharakteristika-nemetallov-
7269055
bubmmorexa [IOK
®docdop: HaxOKIEHHE B https://lib.myschool.edu.ru/
57 MIPUPO/IE, CLIOCOOBI MOTYUYEHMUS, SKiacc
(du3nUecKre U XUMUICCKUE https://www.yaklass.ru/p/himija/11-
cBoiicTBa. Dochums! 1 Gochun klass/kharakteristika-nemetallov-
7269055
bubmoTeka [IOK
Oxcrmst hocdopa, https://lib.myschool.edu.ru/
SKnacc
58 (ocdopconepaIme KUCIOTE. https://www.yaklass.ru/p/himija/11-
Conu pocopHofi KicoTEI klass/kharakteristika-nemetallov-
7269055
butmoreka [IOK
Tprvercrre bochopa i ero https://lib.myschool.edu.ru/
. SIKmacc
59 coeaunenuil. @ochopHsie

ynoopeHus

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055
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[TpakTuyeckas padora Ne 6.
Pemenue sxcriepuMeHTAIBHBIX

00 3a1a4 1o Teme "A3ot u pochop u
HUX coequHeHus"
VYTIi1epo1: HaX0K/IeHHE B BH6HH°_TeKa HOK
https://lib.myschool.edu.ru/
MPUPOJE, AJUIOTPOITHBIE
61 Moaudukanum; GU3NIECKUe u Aumace -
T https://www.yaklass.ru/p/himija/11-
XHUMHIHECKHE CBOMCTBA, klass/kharakteristika-nemetallov-
IIPUMEHEHHUE 7269055
bubmuoreka LIOK
Oxcax yraepona(ll), oxcnn https://lib.myschool.edu.ru/
62 yraepona(lV), yronpHast kuciaora Aknace o
. ’ https://www.yaklass.ru/p/himija/11-
1 ee com klass/kharakteristika-nemetallov-
7269055
bubmuorexa LIOK
https://lib.myschool.edu.ru/
63 Pemenne 3amau pa3inu4HbIX SKacc
THUIIOB https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055
butmoreka [IOK
Kpemuwuii: HaxoxieHne B https://lib.myschool.edu.ru/
64 MIPUPO/IE, CIOCOOBI MOTYYEHUS, SIKace
(hU3UYECKHe U XUMHUYECKUE https://www.yaklass.ru/p/himija/11-
CBOICTBA klass/kharakteristika-nemetallov-
7269055
butmmoreka [IOK
65 Oxenn kpemna(lV), kpemrneras https://lib.myschool.edu.ru/

KHCJI0Ta, CHJIMKAThI

SIKmacc
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https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055

IIpuMeHeHne KpeMHUS U €T0

bu6nmoreka IJOK
https://lib.myschool.edu.ru/
SIKnacc

66 coemurermi. Crexio, ero https://www.yaklass.ru/p/himija/11-
TIONyHCHHE, BU/BI CTCKIIA klass/kharakteristika-nemetallov-
7269055
bubmmorexa [IOK
https://lib.myschool.edu.ru/
67 Pemenne 3amau pa3inu4HbIX SIKnace
THUIIOB https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055
68 Cucremaruzanusa 1 0000IIeHNE
3gaHui mo treMe "Hemeramisr"
69 KonTtponsHast padota Ne3
AHanu3 pe3yabTaToB
70 KOHTPOJILHON pabOThI, KOPPEKIIUS
OILIHO0K
ITonoxeHne METAIIIIOB B BuGnorexa [JOK
Ilepuonuueckoit cucreme https://lib.myschool.edu.ru/
XUMHYECKUX DJIEMEHTOB. SIKmacc
71 .
OcobeHHOCTH CTPOCHUS https://www.yaklass.ru/p/himija/11-
SIIEKTPOHHEIX 000JI0YEK aTOMOB klass/kharakteristika-metallov-
METAILIOB 7200709
OO6mue ¢puznyecKkrue CBOMCTBa bu6mnorexa [JOK
72 MeTayuioB. [IpumeHeHMe https://lib.myschool.edu.ru/

METAJIJIOB B 6I)ITy N TCXHHUKE

SIKnacc
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https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-
7200709

Crnnasel MetaiioB. Koppo3zus

bu6nmoreka IJOK
https://lib.myschool.edu.ru/
SIKnacc

73 METaJLIOB https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-
7200709
bubmmorexa [IOK
https://lib.myschool.edu.ru/
74 Pemenne 3amau pa3inu4HbIX SIKnace
TUIIOB https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-
7200709
bubmoTeka [IOK
5 o https://lib.myschool.edu.ru/
J'IeKTpOXI/IMI/I‘IeCKI/II/I p?[)l
75 HampsbKeHud MeTanoB. Oommue Anace -
https://www.yaklass.ru/p/himija/11-
CTIOCOOHI Oy eHNA METAILIOB klass/kharakteristika-metallov-
7200709
OO01mmas xapakTepucThKa
MeTamuioB |A-rpynimsl BuGsmorexa [[OK
[eprnoanueckon CUCTEMBI https://lib.myschool.edu.ru/
XMMHYECKUX 31eMeHTOB. HaTpuit SIKnacc
76 . . -
Y KaJui: MOJy4YeHHE, https://www.yaklass.ru/p/himija/11-
(U3HYECKUE ¥ XUMUYECKIE klass/kharakteristika-metallov-
CBOMCTBA, IPUMEHEHHUE TTPOCTHIX 7200709
BCIISCTB U UX COCAUHCHUN
77 OO6m1ast XxapakTeprucTruKa bubmmoreka [JOK

MeTtauioB ||A-Tpynms

https://lib.myschool.edu.ru/
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[Tepuonnueckoit cucTemsl
XHMHYECKHX 3JIEMEHTOB. Maraui
Y KaJIBLIMIL: MIOJTy4EHHUE,
(bU3UYECKHEe U XUMHUYECKUE
CBOWCTBA, IPUMEHEHUE MTPOCTHIX
BEIISCTB ¥ UX COSTMHECHUH

SIKnacc
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-
7200709

JKEcTKOCTh BOABI U CIIOCOOKI €8

bubmmorexa [IOK
https://lib.myschool.edu.ru/
SIKnacc

8 YCTpaHEHUS https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-
7200709
bubmmorexa [IOK
ATIOMHEHA: TIOYICHEE, https://lib.myschool.edu.ru/
79 (du3nUecKre U XUMUICCKUE Auace -
. https://www.yaklass.ru/p/himija/11-
CBOMCTBA, PUMCHCHHC klass/kharakteristika-metallov-
7200709
bubmoTeka [IOK
AM(oTepHbIE CBOWCTBA OKCHIA U https://lib.myschool.edu.ru/
80 TUAPOKCHUIA AITFOMUHMUS, SKnacc
TUIPOKCOKOMIUIEKCHI aJIFlOMUHUS, https://www.yaklass.ru/p/himija/11-
YIX IPUMEHEHHE klass/kharakteristika-metallov-
7200709
butmoreka [IOK
https://lib.myschool.edu.ru/
1 Pemenue 3agayd pa3nuuHbIX SIKiacce
8 TUTIOB https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-
7200709
82 [TpakTuyeckas padora Ne 7.
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Pemenne skciepuMEeHTAIBHBIX
3a7a4 1o teme "MeTaiuibl
[JIABHBIX MTOATpy™m"

OO6m1as XxapakTeprucTruKa
METAJUIOB TTOOOYHBIX TOATPYIIT

bubmuoteka LIOK
https://lib.myschool.edu.ru/
SIKmacce

83 -
(b-rpymnn) Ilepuoanueckoit https://www.yaklass.ru/p/himija/11-
CHCTEeMbI XUMHYECKHIX dJIEMCHTOR klass/kharakteristika-metallov-
7200709
bubmuorexa LIOK
o https://lib.myschool.edu.ru/
W3UYECKHE U XUMUYCCKHUE
84 CBOICTBa XpOMa H €T0 Aknace
1';’ https://www.yaklass.ru/p/himija/11-
COC/IMHCHNH, NX MPUMCHCHHIC klass/kharakteristika-metallov-
7200709
bubmuorexa LIOK
B N https://lib.myschool.edu.ru/
aXHEHIIINEe COCTUHEHUS
85 mapranma. [lepmanranar Kanus Auace
prafiia. 1iep . ’ https://www.yaklass.ru/p/himija/11-
Cro OKMCIHTCIILHBIC CBOMCTBEA klass/kharakteristika-metallov-
7200709
bu6nmoreka IJOK
Dusnyeckue U XUMUIECKHE https://lib.myschool.edu.ru/
CBOMCTBA KeJIe3a U eT0 SAKiace
86 . . -
coeguHenuit. [lonyuenue u https://www.yaklass.ru/p/himija/11-
IIpUMEHEeHHe CIUTaBOB JKelle3a klass/kharakteristika-metallov-
7200709
butmoreka [IOK
dOu3nuecKknue U XUMUYCCKHIE :
N .. . https://lib.myschool.edu.ru/
87 CBOMCTBA MEIH U €€ COeTMHCHUI,

HUX IPUMCHCHUC

SIKnacc
https://www.yaklass.ru/p/himija/11-
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klass/kharakteristika-metallov-
7200709

dusnueckre U XUMHUIECKHE
CBOICTBA IIMHKA U €r0

bubmuoteka LIOK
https://lib.myschool.edu.ru/
SIKmacce

88 COCAMHEHUH, UX MPUMEHEHHUE. https://www.yaklass.ru/p/himija/11-
[ MIPOKCOKOMILIEKCHI LIUHKA klass/kharakteristika-metallov-
7200709
[IpaxTuueckas padora Ne 8.
89 Pemenne skciepuMeHTAIBHBIX
3a7a4 1mo teme "MeTamibl
MOOOYHBIX OATPYI"
bubmuoreka LIOK
https://lib.myschool.edu.ru/
90 Pemenwne 3anay pa3nuvHbIX SKnacc o
THUIIOB https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-
7200709
O06o001meHre U CHCTEMaTH3aIIHS
91 M3Y4YEHHOI'0 MaTepuaa 1o TemMe
"Metamie!"
92 KonTponbaas padota N4
AHan3 pe3yabTaToB
93 KOHTPOJIbHON pabOThl, KOPPEKLIUs
OIHUOO0K
Ponb xumum B oOecrieueHnm Bu6moreka [JOK
YCTONYHMBOTO Pa3BUTHUS https://lib.myschool.edu.ru/
94 yenoBeuecTBa. [lonsarue o SIKnacc

HayYYHBIX MCTOAAX UCCIICAOBAHUA
BCIICCTB

https://www.yaklass.ru/p/himija/8-
klass/metody-issledovaniia-v-
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* Xumus, 10 xmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; mox penaxiueii Jlyauna B.B., OG1iecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M3naTenbcTBo
«IIpocBenieHue»

» Xumus, 11 xknacce/ Epemun B.B., Ky3smenko H.E., [Ilpoznos A.A., Jlyaun
B.B.; nox penakuueit Jlynuna B.B., OO1iecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe o61iecTBo «3naTenscTBO
«IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

* Xumus, 10 knacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; noxa penaxuueii Jlyauna B.B., O61iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[PODAY»; AkninonepHoe odiectBo «M3aaTenbcTBO
«IIpocsemienue»

» Xumus, 11 xknacc/ Epemun B.B., Kyzpmenko H.E., [lpo3nos A.A., JIlyaun
B.B.; nox penaknueii Jiyanna B.B., O0miecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe odiectBo «M3aaTenbcTBO
«ITpocBenieHue»

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
LIOC Mos mikoma https://myschool.edu.ru/

SKnacc https://www.yaklass.ru/
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