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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkKeHU «CTpaTerun pa3BuUTUs BocnuTaHus B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanusyeMoe B YCIOBUSIX Aud@pepeHIMpPOBAHHOIO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0y4YeHUs B OpraHu3anusx npodeccruoHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENiel, COACpKaHUs,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
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 KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTeNIbHBIX JOCTHXKEHHM OOydarouuxcs 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 W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B IMPOrpaMMe MO XMMHUHU NPETyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€TCcsl BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHOM COCTABIISAIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIJIyOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCs, BEIOPABIINX OMpPENeEHHBINA TPO(UIIb
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 00pa30BaTEIBHON MPOTPAaMMBI  CpeaHEro oOIero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATEILHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U 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» COCTABIISIET COBOKYIHOCTb IPEAMETHBIX 3HAHUU 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 yriayOJN€HHOM YpOBHE M3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUYECKOW KHHETHUKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTeTUYECKUX M3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX IPOLEcCax M MEKTPOJIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
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 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XUMHUHU
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 i KJIaCCOB XUMUKO-(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 (PU3MKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpPAHEHUS



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

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npo¢uiast OoNbIIUI yAENbHbII 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, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
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 mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE NpeaMeTh», «MaremaTuka 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 SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKl XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
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 TpPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE 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 MUILIEBON 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 OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOTHOM Cpee;

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



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBJICHUH, UMEIOIMINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUSA,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl MPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMNA LENOCTHOM CHCTEMBI CpEeIHEro oOmiero o0pa3oBaHUs NpPHU U3YYEHUH
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBAXEHUS K TPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHONIICHUS K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9nCiIo 9acoB, MPETYCMOTPEHHBIX JJI U3YYCHUS] XUMHUH HA yTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3ny OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl THOpUIU3ALMK aTOMHBIX OpOUTaNeH
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3EM B MOJEKYJIax
oprannyeckux BemiecTB. IloHsTe o0 CcBOOOAHOM paaukane, HyKJIeopuie Hu
anexkTpodue.

Teopuss crpoeHnst opraHudeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYECKUX COEOUHEHUH. MonekynspHble W  CTPYKTYpHbIE  (POPMYJIBI.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buabl wW30MepuU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccupUKAIMK OpraHuyeckux BemiecTB. [loHsTHe O
dbynkunonanasHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OpraHUYeCKuX peakiuil. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYecKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMbBITHI IO MPEBPALIEHUIO OPraHWYECKUX BEUIECTB MpPHU HarpeBaHUU
(rutaBneHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Aunkansbl. ["'omosiorudeckuil psiji aakaHoB, oOmas GopMyna, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpUIN3alnsl aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoanKkaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUWH  NPHUCOCAUHEHUWsS,  JUMEpHU3alUUd U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUUH NPUCOEAUHEHUS, OKHCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tomumepusanus ctupona. CriocoOsl OTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

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



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHN), PUDOPMHUHT, MTUPOIIHU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIeHUs] TallofTeHa Ha TUAPOKCOTPYNNYy, HUTPOrPyNIy, MHAHOTPYMIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJlus, B3aWMMOJICWCTBUE allETUIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAacC, KayuyyKOB M PE3UHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoJa W 3TaHosa). ['oMonornyeckuit psa, oOuias ¢opmyna, u30MeEpuUs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHU UM  HEOPraHWYECKUMH  KHCIIOTAMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — ASTUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

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



cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Du3nUecKue CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

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

Cnoxuble 3¢upbl. ['oMosornueckuil psia, oOwmas Gopmyna, U30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA U HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. Jlucaxapuasl: caxapos3a, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIKOJI03bl. XUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHUS BEIIECTB M HUX MPEBPAIICHUI:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE pEaKUUU Ha aublerubl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tunpokcuaom menu(ll), Bzaumoneiicteue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anudaTUYecKue ¥ apoOMAaTHYECKHE; IEPBUYHBIC, BTOPUYHBIE M TPETHUYHBIC.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWJIaMMOHHUS.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEHHe anvdarnueckux aMuHOB. llomyyeHue aHuUIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJHUKOHJICHCALUHU, O0pa3oBaHUWE TMENTHIHOM CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

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

DKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPraHUYECKUX COCIUHEHUN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

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



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

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

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

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

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

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

PacuétHble 3anaumn.

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

MexnpenMeTHbIe CBSI3H.

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

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

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM 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 TeTepOTPO(HBIA TUIl TMHUTAHHS, OpPOKEHHE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHUECKHX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
ANIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMu4ecKux 3JI€EMEHTOB (S-, -,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MDUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINUECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpPUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEHIECTB IO TpynmaM UW NOepuojaM. 3HAYECHHUE
nepuoanueckoro 3akoHa [[.M. Menneneena.

XuUMHUYECKass CBSI3b. BHIbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJUHA CBSI3U. [10NsIpHOCTD, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHbeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUU.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HHUs. UMb
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHIIEHTpalus. HacblllleHHbIEe U
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.



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

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

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['omoreHHbI€ U reTeporeHHbIe peakiuu. KaTanus u kaTaanu3aTopshl.

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

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

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

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBpaIICHUN:
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 XHUMHYECKOM pEaKIMH U TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHUSI HEMETAIOB (Ha pUMeEpe KHUCIOpOoAa, CEPHI,
dbocdopa u yranepona).

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

["anorensl. HaxoxxneHue B MpUpoOAE, CIOCOOBI MOMydeHHs, (GU3UYECKUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHasi KUCIOTHI U UX coir. OCOOCHHOCTH CBOWMCTB
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 coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpumMenenue azora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

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

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA yroyib, ajncopOuusd. DyiaepeHsl, rpadeH, YriiepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[Ipumenenue kpeMHus U ero coeaguHeHuil. CTEKI0, ero nojay4yeHue, BUAbl CTEKIIA.

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

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

Oo6mast xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoi cucTeMbl
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kanpluil: MoJlyueHue, (u3nyecKkue Hu
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



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

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

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomathl, UX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

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

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

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

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

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHUKITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [[poMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 0O6ecrieyeHuH HEPreTHIecKoi 0€30MacHOCTH.

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



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

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XUMHUS B CEILCKOM X03icTBe. OpraHndyecKre 1 MUHEpaIbHbIe yI00pEHNS.

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 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIW W MOJAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHU4ecKol XUMUM B 11 Kiacce OCyIIeCTBISIETCA Y€pe3 MCIIOJIb30BaHUE 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, aHaJlu3, CUHTE3, Kiaccudukalius, nepuoguIHOCTh, HAOIIOCHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCHUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOCTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMH C CHCTEMHO-IEITEILHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUA NpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETrO
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABISIONIAC: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSATEIILHOCTH U CaMOOIPEACICHHUIO; HAUTMYME MOTHUBAIIUU K
0Oy4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMH M HOpPMaMu TIOBEJEHUsS; HaJU4uue
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
’)KM3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHUSD» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OIBbITA II03HABATEJILHOM M TMPAKTUYECKOW JIEATEIHBHOCTH
oOyyJaromuxcs B MpoLecCce peain3alui 00pa30BaTeIbHON EITEIIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHMHS»  OTPAXKaIOT
c(hOpMUPOBAHHOCTh OIbITa I[O3HABATEILHOW M MPAKTUYECKOW JESITEIBbHOCTU
oOydJarommuxcsi B MPOIECCe pealn3aliud o0pa3oBaTeIbHON JEATEIbHOCTH, B TOM
YHCJIC B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBAXCHUS K 3aKOHY U MPaBOMOPSIKY;

MPEACTABJICHUSI O COLUAIBHBIX HOpPMax M MpPaBWIaAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh WM TPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUEOHOM €SI TEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
ITOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

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

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

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

OCO3HAHUSI TOCJIEICTBUN W HENPHUSITUS BPEIHBIX NPUBBIUEK (YMOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, 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 AESITEIHHOCTH;

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

6) 3K0JI0rH4eCKOro 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 WCIIONH30BAHUSA JOCTIKEHUNW XUMHH JIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

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

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

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

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

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOW 0a3bl MaTepUATbHOM KYyJIbTYpbl, B PEIICHUH TI100aIbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM 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.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydarOIUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIEC TIOHATHS, OTpPaKaOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNu(PUKy METOMOB TO3HAHUA,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IPOIIECC, CHCTeMa, HAyYHBIA (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeIOBaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHbIC y4eOHBbIC NEHUCTBUs (ITO3HABATEIBbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCaJIbHBIC YYCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

1) 6a3oBble JIOrHYeCcKUE TeMCTBHUA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

WCIIOJIB30BaTh TMPU OCBOCHHM 3HAHUN MPUEMBI JIOTUUECKOTO MBbIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKIFOUCHUS,

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMUU CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJICIILHBIE TIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOU



peaKkuuy — MpPU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTHYECKUX 3a]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINM OTYET O MPOJEIaHHOMN paboTe;

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

3) pabora ¢ uHpopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX 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 MEXIpeAMETHbIe ((Dusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe NeHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUATIOTa WU/UTN
JMCKYCCHH, BEICKA3bIBATh HICH, (DOPMYIUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS TPE/IOKEHHOM 3a1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOThI MO MCCIICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, M (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM TPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOKO TO3HABATEIIBHYIO
JEeSITEIbHOCTh, OMNpeAcisia €€ LeJd M 3adadyd, KOHTPOJHMpPOBaTb U TIO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHWU Y4YE€OHBIX U HCCIENOBATENIbCKUX 3ajay, BbIOMpaTh HauboJsiee
3 PeKTUBHBIN CMOCO0 HMX peIICHHS ¢ Y4ETOM TOJIyYCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIUSX;

OCYLIECTBIISITh CAMOKOHTPOJIb JCATEIBHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl IO XUMUU Ha YIiyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT CHELM(PUUECKHE
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JeHCTBUN
110 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TMOJY4YEHHIO HOBOT'O 3HAHHS M MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IPOTpaMME II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJaM
W3YUYCHHUS.

10 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMUSI»
OTpaXaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYEHUU YCTOWIHUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEJUIIMHBI, CO3IaHUM HOBBIX MAaTEpHUAJIOB,



HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
IPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJIoBeKa, a TaKKe DJKOJOIMYECKHW OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO ¥ IPUPOJIHOMN CPEIIE;

BJIAJCHUE  CUCTEMOM  XUMUYECKMX  3HAaHMHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHASL
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToMma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HW30MEpUsl CTPYKTypHas ¥ TPOCTPAHCTBEHHAs (TeOMETpHYECKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJOTH, YTIEBOAOPOJIHI,
KHUCIIOPOJ- U a30TCOJEpIKAIllMe OPraHUYECKUE COEIUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(mepuogmueckuii 3axkoH JI. VM. MeHnmeneeBa, Teopus CTPOCHHUS OPTaHUYCCKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMHUU, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIHE B OCHOBE
MOHUMAHUS MIPUIMHHOCTHA U CUCTEMHOCTH XHMHUUYECKHUX SBIICHUW; MPEACTABICHUS
0 MEXaHW3MaxX XHMHUYECKHX pPEaKIui, TePMOJWHAMHYCCKUX W KHHETUICCKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTsi, opuentantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETLHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
MIPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEPabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHATHS TIPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(OpMHPOBAHHOCTh YMEHHMIA:

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABJICHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISITh YPaBHEHUS XMMHYCCKUX PEAKIIUMA W PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEIICTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUIA;



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

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATH MPUHAICKHOCTh HU3YUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTAaBUTENICH OPTaHUYECKUX BEIICCTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUICPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIMH, TUBUHWII, U30MPEH, 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 XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUH OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOAYKTOB MepepaboTKH;

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

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



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

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUID XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

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

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOIOACHUEM TPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

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 OIMACHOCTb TOKCUYECKOTO JIEMCTBUS Ha JKHUBBIE OPraHU3MBI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

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

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBJIATh IIEJCHANPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(OpMaIuio, mepepadbaTeiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBICHUN NPHUPOABI, O MECTE W 3HAYEHUHU
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
MCTOYHUKOB SHEPIHH, B OOECMEYEHUH PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, MeETaUInYecKasi, BOJOPOJHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON peaKuu, CKOPOCTh XUMHUUECKON PEAKIIUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(haKTOJOTUYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U O€30MaCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMIOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



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

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
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;

chOpPMHPOBAHHOCT,  yMEHHWH:  KiIacCHU(PUIHMPOBATH:  HEOPTAaHWUYECKUE
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 BEIOMPATh OCHOBAHUS U KPUTEPUU JJI KiIacCU(DUKALIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

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

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEpPU30BaTh »JJIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE DSHEPreTUUYECKHE COCTOSIHUS aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW PpEaKIUH B 3aBUCUMOCTH OT Pa3JIUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue Hay4yHble MPUHIMIBI XUMHYECKUX TPOU3BOJICTB; LEIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOAEHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
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,
MPAKTUYECKOM JEATETLHOCTH YeJI0BEKa U B TOBCEIHEBHOM JKU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHI: C HCIOJIb30BAHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOAHOrO MOKAa3aTessl pacTBOPOB KHCIOT M IIEJIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OmpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WUIM JIAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHUE KaUeCTBEHHOIO COCTAaBa HEOPIraHMYECKHUX BEIIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMU H JIA0OPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOJIIOIaTh MPABUJIA TIOJIH30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETrO 3J0POBbS, OKPYKAIOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue OCHOBbLI OPraHUYeCKOH XUMHH
http://school-
collection.edu.ru/
[Ipenmet oprannueckoit xumuu. Teopus http://hemi.wallst.ru/
1.1 CTPOCHHUS OPTAaHMYECKUX COeAMHEHUN A. M. 8 1 0 http://rostest.runnet.ru/cgi-
byrneposa bin/topic.cgi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
Hroro no pazneny 8
Pa3nen 2. YriaeBoaopoabl
http://school-
collection.edu.ru/
[IpenenbHble yraeBoAOPOAbI — aJKAHbI hitp:/fhemi.wallst.n/ .
2.1 ’ 5 0 0 http://rostest.runnet.ru/cgi-
HHITOATIKAHDL bin/topic.cgi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
http://school-
collection.edu.ru/
29 HenpenenbHble yrneBoaOpOIbI: aJKEHBI, 14 0 1 http://hemi.wallst.ru/

AJIKaAUCHBI, aJIKWHBI

http://rostest.runnet.ru/cqi-
bin/topic.cqi?topic=Chemistry
https://edu.skysmart.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
https://edu.skysmart.ru/
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https://edu.skysmart.ru/

2.3

ApoMaTudeckue yrieBoJa0pobl (apeHsbl)

https://chem-eqge.sdamgia.ru/

http://school-
collection.edu.ru/

http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/

2.4

2.5

[IpupoiHBIE HICTOYHUKH YIIIEBOJOPOJOB U UX
nepepadoTka

["asnioreHnpon3BOAHBIE YTIEBOAOPOI0B

Hroro no pasneny

35

http://school-
collection.edu.ru/

http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-
bin/topic.cqi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/

http://school-
collection.edu.ru/

http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/

Paznea 3. Kncnopouconepmamue OpPraHn4e€CcKue coe/a

3.1

Cnuprel. ®enon

HHCHUSA

11

http://school-
collection.edu.ru/

http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
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3.2

KapOoHubpHbIE COSTUHEHUS: allbJICTU/IBI U
keToHbl. KapOoHoBBIe KUCTOTHI. CIIOKHBIC
a¢upsl. XKupbl

21

http://school-
collection.edu.ru/

http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-
bin/topic.cqi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/

3.3

VYrieBoabl

Hroro no pasaciny

Pa3nen 4. A3oTcoaepikaiiye opranudeckne coelMHeHus

41

http://school-
collection.edu.ru/

http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/

41

AMUHBI. AMUHOKHUCIIOTHI. benku

Hroro no pasneny

12

12

http://school-
collection.edu.ru/

http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/

Pa3pnen S. BeicokomMoJieKy IsIpHbIe COeIMHECHUS

5.1

BrIcOKOMOIEKYIIIpHBIE COETMHEHUS

http://school-
collection.edu.ru/

http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-
bin/topic.cqi?topic=Chemistry
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https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
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https://edu.skysmart.ru/

https://chem-eqge.sdamgia.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102



https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/

11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

Pa3zgea 1.

1.1

Teopeanecmle OCHOBbI XUMHH

Crtpoenue atoma. Ilepuoguyueckuii 3aKoH
u [lepronuueckas cucTeMa XUMHYECKUX
anemeHToB . 1. Menaeneera

http://school-
collection.edu.ru/

http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/

1.2

Crpoenue BemniectBa. MHOroo6pasue
BEILECTB

11

http://school-
collection.edu.ru/

http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-
bin/topic.cqi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/

1.3

XUMHUYECKUE PEAKIUN

Hroro no pazaeny

19

39

http://school-
collection.edu.ru/

http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/

Pazpea 2.

Heopranuueckasi xummst
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2.1 Hemeramier

31

http://school-
collection.edu.ru/

http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-
bin/topic.cqi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/

2.2 Mertamisl

Hroro no pasaciny

Pa3zgen 3. XuMus 1 KU3HL

23

54

http://school-
collection.edu.ru/

http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-
bin/topic.cqi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/

31 MeTonabl TO3HAHUS B XUMUH. XUMHA U

KHN3Hb

Hroro no pasneny

http://school-
collection.edu.ru/

http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Chemistry
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoxka Kourpoabsubie IIpakTuyeckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
IIpenmer u 3HaUEHUE OPraHUYECKON https://edu.skysmart.ru/
1 XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu 1 0 0 https://chem-
OPTraHUYECKUX COCTMHECHHI ege.sdamgia.ru/
DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
N https://edu.skysmart.ru/
(oCHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
2 1 0 0 https://chem-
Banentabie BO3MOXHOCTH aToMa -
ege.sdamgia.ru/
yriepoja
XHUMHYECKas CBSI3b B OPraHUYECKUX
https://edu.skysmart.ru/
coeuHEeHUsIX. MexXaHu3Mbl 00pa30BaHUS
3 . 1 0 0 https://chem-
KOBaJIEHTHOM CBSI3U, CLIOCOOBI pa3phiBa -
N ege.sdamgia.ru/
CBsI3EH
Teopus cTpoeHUs OpraHuYECKUX https://edu.skysmart.ru/
4 P pv A M E 1 0 0 https://chem-
coenuHenuit A. M. byrneposa eqe.sdamaia.ru/
Buner nzomepun: cTpykTypHas,
IpoCT aHCTBI::HHaH g}felz;p OHHBIC https://edu.skysmart.ru/
5 poeTp ] P 1 0 0 https://chem-
3¢ (exTsl B MOJIEKYJIaX OPraHuYeCcKUX )
. ege.sdamgia.ru/
COeIMHEHMI
[IpencraBnenue o knaccudukanuu u https://edu.skysmart.ru/
6 cUCTeMaTHUYeCKasi HOMEHKIIaTypa 1 0 0 https://chem-
(IUPAC) opraHn4eckux BEIIECTB ege.sdamgia.ru/
7 Knaccudukanus peakiuii B 1 0 0 https://edu.skysmart.ru/
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OPraHU4YeCKOW XUMHUHU

https://chem-

Cucremarusanys U 0000IeHNE 3HAHUN

https://edu.skysmart.ru/

8 https://chem-
10 TEME -
ege.sdamgia.ru/
AJKaHbI: TOMOJIOTHYECKHH psif, 001Ias
(OpMyTa, HOMCHKIATYPa H H3OMEpHS https://edu.skysmart.ru/
9 pMY I8, yp pH, https://chem-
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE -
ege.sdamgia.ru/
CTPOEHHUE MOJIEKYT
o https://edu.skysmart.ru/
Ddusnyeckre 1 XUMUYECKUE CBOIICTBA
10 https://chem-
allkaHos ege.sdamgia.ru/
HaxoxaeHnne ajkaHoB B IpupoJie. https://edu.skysmart.ru/
11 CriocoObl nostyyeHus 1 IpUMEHEHNE https://chem-
AIIKaHOB ege.sdamgia.ru/
Huxnoankansl: 06mas Gopmyna,
HOMEHKJIaTypa U 1/130Me(1)nl:1 C})’CO6CHHOCTI/I https:/edu.skysmart.ru/
12 P pH, O https://chem-
CTpOGHI/ISI U XUMHNYECKHUX CBOUCTB, .
ege.sdamgia.ru/
CIOCOOBI TOTYyYEHUS ¥ IPUMEHEHHE
Pemenue pacuéTHbix 3a/1a4 Ha
OTIpeIeTICHUE MOJICKYJISIPHOM (hOPMYITHI
OPraHNYeCKOT0 BEIIECTBA II0 MaCCOBBIM https:/edu.skysmart.ru/
13 p https://chem-
JO0JIIM aTOMOB 3JIEMEHTOB, BXOJAIIIUX B e e.sdam ia.ru/
ero coctas. Cucremarusanus u
000011IeHE 3HAHU 10 TEME
AJKEHBI: TOMOJIOTHUECKHH psiji, 001Ias
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1 https://edu.skysmart.ru/
14 pMyIa, ypa, p https://chem-

IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI.
CrTpyKTypHas U LUC-TPaHC-U30MEpUs

ege.sdamgia.ru/
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AJIKCHOB

dusnyeckue 1 XUMUYECKHAE CBOMCTBA

https://edu.skysmart.ru/

15 https://chem-
ankeHoB. [IpaBriio MapkoBHUKOBA coe.sdamaia.ru/
ge. gia.
https://edu.skysmart.ru/
CrniocoOblI MoTy4eHus U IpUMEHEHUe
16 https://chem-
AJIKCHoB ege.sdamgia.ru/
[IpakTuueckas padora Ne 1 o treme https://edu.skysmart.ru/
17 "ITomydeHue 3TUNICHA U U3YYEHUE €T https://chem-
CBOWCTB" ege.sdamgia.ru/
Pemenne pac4€THbIX 3a1a4 HA https://edu.skysmart.ru/
18 orpeieNieHue MOJICKYJIIPHOU (HOPMYITBI https://chem-
OpPTaHMYECKOTO BEIIeCTBA ege.sdamgia.ru/
AJKaueHbl: CONpPsHKEHHBIE, https://edu.skysmart.ru/
19 M30JIMPOBAHHBIC, KYMYJIMPOBAHHBIE. https://chem-
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOSHHS ege.sdamgia.ru/
. N https://edu.skysmart.ru/
XUMUYECKUE CBOWCTBA COMPSKEHHBIX
20 https://chem-
JIHCHOB ege.sdamgia.ru/
https://edu.skysmart.ru/
CrniocoOsblI MoTydeHus U IpUMeHEHUe
21 https://chem-
ATRATHCHOB ege.sdamgia.ru/
AJKWHBI: TOMOJIOTUYECKHU psJl, oO1as https:/fedu.sk U/
s://edu.skysmart.ru
dbopMyIia, HOMEHKIIATypa, dJICKTPOHHOE U P Y
22 https://chem-
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL, eae.sdamaiaru/
N ge. gia.
dbuznueckue cBocTBa
https://edu.skysmart.ru/
23 XUMHUYeCKHe CBOMCTBA aJTKMHOB https://chem-
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KauecTBeHHbIE peakliiy Ha TPOMHYIO

https://edu.skysmart.ru/

24 https://chem-

CBSI3b _
ege.sdamgia.ru/
https://edu.skysmart.ru/

CriocoObI mostyueHus 1 IPUMEHEHNE

25 https://chem-

AJIKUHOB .
ege.sdamgia.ru/

" https://edu.skysmart.ru/

Pemenune 3aiay: pacu€rbl 1O ypaBHEHUIO

26 . https://chem-

XUMUYECKON peaKuuu .
ege.sdamgia.ru/

. https://edu.skysmart.ru/

CucremaTu3anus U 0000IIeHHEe 3HAHUN

27 https://chem-

fo Teme ege.sdamgia.ru/

ApeHBbI: TOMOJIOTHYECKUH Psifl, 001Ias

dbopMyna, HOMEHKIATypa. DIEKTPOHHOE U https://edu.skysmart.ru/

28 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII https://chem-
OCH30I1a U TOJIyouIa, MX (U3NYECKHE ege.sdamgia.ru/
CBOMCTBA

. https://edu.skysmart.ru/

XUMHYECKUE CBOMCTBA apEHOB: PEAKITUU

29 https://chem-
3aMEIICHHS ;

ege.sdamgia.ru/
XUMHUYECKUE CBOWCTBA APEHOB: PEAKLIUU https://edu.skysmart.ru/
30 [IPUCOECIUHEHHUS], OKMCIIEHHE TOMOJIOTOB https://chem-

Oenzomna ege.sdamgia.ru/

. https://edu.skysmart.ru/

OcoO6eHHOCTH XUMHUYECKHX CBOWCTB

31 https://chem-

CcTUpOJIa .
ege.sdamgia.ru/

Pewenne pacy€THbIX 3a1a4 HA https://edu.skysmart.ru/

32 oTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI https://chem-

OPraHU4YeCKOro BEUIECTBa ege.sdamgia.ru/

33 CriocoOsblI MOTy9eHUs U IPUMEHEHUE https://edu.skysmart.ru/
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apeHoOB

https://chem-

I'eneTnueckas cBI3b MECXKAY pa3IndHbIMU

https://edu.skysmart.ru/

34 . https://chem-
KJIaCCaMH YTJIEBOJOPOIOB .
ege.sdamgia.ru/
Pacué€Tpl 0 ypaBHEHUSIM XUMUYECKHUX https://edu.skysmart.ru/
35 peakuuid. Cuctemarusanus u 06001eHne https://chem-
3HAHUH 10 TEME ege.sdamgia.ru/
. https://edu.skysmart.ru/
[Tpuponnsrii raz. [lomytHbie HEQTIHBIC
36 https://chem-
rasbl ege.sdamgia.ru/
KaMeHHbII YroJIb H POIYKTEI €ro https://edu.skysmart.ru/
37 T POAYK https://chem-
nepepacoTKu ege.sdamgia.ru/
Hed1b 1 ciocoObI €€ mepepaboTKH. https://edu.skysmart.ru/
38 [IpumeHneHue TpOAYKTOB NepepaboTKu https://chem-
HepTH ege.sdamgia.ru/
https://edu.skysmart.ru/
I'eneTHueckas CBA3b MEKIY PA3THIHBIMH
39 https://chem-
KJIaCCaMU YTJIEBOJIOPOIOB eae.sdamaia.ru/
ge. gia.
["anoreHonpou3BOAHBIE YIIIEBOOPOIOB: https://edu.skysmart.ru/
40 3JIEKTPOHHOE CTPOCHUE; PEAKIUU https://chem-
3aMeIeHUs TalloreHa ege.sdamgia.ru/
JlelicTBue menoyei Ha https://edu.skysmart.ru/
41 rajoreHnpoun3BoiHbIe. B3anmonaeiicTere https://chem-
IUTaJIOreHAJIKAaHOB C MATHUEM U [IMHKOM ege.sdamgia.ru/
. https://edu.skysmart.ru/
CucreMaruzaiys 1 0000IIeHNe 3HAHUHI
42 "V T 1eBOopOL" https://chem-
o pazaeny "Yriu .
ege.sdamgia.ru/
43 KoHnTtponbhas paborta o teme https://edu.skysmart.ru/
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"VrineBonopoasr"

https://chem-

HpeHeHBHBIe OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHYECKUH psif, oOmmas popmyna,

https://edu.skysmart.ru/

44 CTPOEHUE MOJIEKYJI, U30MEpUs, https://chem-
HOMEHKJIaTypa, Kinaccudukanms, ege.sdamgia.ru/
buznyeckue cBoiicTa

. https://edu.skysmart.ru/
XUMHYECKUE CBOWCTBA MIPEICIbHBIX
45 https://chem-
OJIHOATOMHBIX CIIUPTOB eoe.sdamaiaru/
ge. gia.
https://edu.skysmart.ru/
CriocoObI mosTydeHus 1 IpUMEHEHNE

46 https://chem-

OJIHOATOMHBIX CITUPTOB eae.sdamaiaru/
ge. gia.
[TpocTeie a3¢upbl: HOMEHKIIATypa U https://edu.skysmart.ru/

47 HU30MEepHs, 0COOEHHOCTH (PU3HYCCKUX U https://chem-
XHMHYECKHX CBOMCTB ege.sdamgia.ru/
MHOroaTroMHbI€ CIUPTHI: STHUJICHTIIUKOJIb https://edu.skysmart.ru/

48 Y TJIMLEPUH, UX PU3NUYECKHUE U https://chem-
XUMUYECKHE CBOWCTBA ege.sdamgia.ru/

https://edu.skysmart.ru/
CniocoObI oTydeHus U IpUMeHEHUe
49 https://chem-
MHOTOAaTOMHBIX CITUPTOB eoe.sdamaiaru/
ge. gia.
https://edu.skysmart.ru/
®DeHoJI: CTPOCHHUE MOJIEKYITBI, (PU3UYECKHE

50 . https://chem-

cBoiicTBa. TOKCMYHOCTH peHOIa )
ege.sdamgia.ru/
https://edu.skysmart.ru/

51 Xumudeckue cBoicTBa (heHoma https://chem-

ege.sdamgia.ru/

59 CriocoOsblI MoTy4eHus U IpUMEHEHUe https://edu.skysmart.ru/

denona

https://chem-
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[IpakTuyeckas padora Ne 2. Pemenue

https://edu.skysmart.ru/

53 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME https://chem-
"CrupTsl U peHob!" ege.sdamgia.ru/
. https://edu.skysmart.ru/
CucreMmarusanus U 0000IIEHUE 3HAHUN
54 https://chem-
1o Teme ege.sdamgia.ru/
AJIBI[CFI/II[BI "N KCTOHBI: 3H€KTp0HHO€ htt // d k ¢ /
" s:/ledu.skysmart.ru
CTpoeHHE KapOOHUILHOU IPYIIIbBL; ! +
55 5 (opmyna https://chem-
TOMOJIOTHYECKHE PSJIbI, 00IIIast , ;
ege.sdamgia.ru/
M30MEpHsI U HOMEHKJIATypa
https://edu.skysmart.ru/
AJII:I[GFI/II[I)I " KCTOHBI: (1)I/I3I/II-ICCKI/IG
56 M https://chem-
CBOICTBA; pEaKIUy IPUCOCTUHCHUS eae.sdamaia.ru/
ge. gia.
https://edu.skysmart.ru/
PeaKIII/II/I OKHCJIICHUA U KQAUYCCTBCHHLBIC
57 https://chem-
PEaKIuu allbJIeTHI0B U KETOHOB eae.sdamaiaru/
ge. gia.
CroocoObl MOIYYEHUS albIECTUA0B U hitps://edu.skysmart.ru/
58 yi https://chem-
KETOHOB ege.sdamgia.ru/
O1HOOCHOBHBIE TIPE/IeNIbHBIE KapOOHOBHIE https://edu.skysmart.ru/
59 KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX https://chem-
MOJIEKYJI ege.sdamgia.ru/
https://edu.skysmart.ru/
N3omMepust 1 HOMEHKIIaTypa KapOOHOBBIX
60 . https://chem-
KHCTIOT, UX (pU3HUECKUe CBOMCTBA eae sdamaiaru/
ge. gia.
o https://edu.skysmart.ru/
XVMHUYECKUE CBOWCTBA MIPEETbHBIX
61 https://chem-
OJHOOCHOBHBIX Kap6OHOBI>IX KHUCIIOT ege sdam ia ru/
ge. gia.
62 Oco0eHHOCTH CBOMCTB MypaBbHHON https://edu.skysmart.ru/



https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/

KUCIOTHI. MHOT000Opa3ue kKapOOHOBBIX
KUCJIOT

https://chem-

Oco0eHHOCTH CBOICTB: HENIPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

https://edu.skysmart.ru/

63 JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX https://chem-
kucioT. [IpencraBurenu BbICIIMX ege.sdamgia.ru/
KapOOHOBBIX KUCIIOT
https://edu.skysmart.ru/
[TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX
64 https://chem-
KHeIoT ege.sdamgia.ru/
https://edu.skysmart.ru/
CriocoObI mosTydeHus 1 IpUMEHEHNE
65 https://chem-
KapOOHOBBIX KUCIIOT eqe.sdamaia.ru/
ge. gia.
CrnosxHble 3(hUpbl: TOMOJIOTHUYECKUHN PSIII, https://edu.skysmart.ru/
66 oOuras popmyna, U3oMepus U https://chem-
HOMEHKIIATypa ege.sdamgia.ru/
. https://edu.skysmart.ru/
®dusnueckue 1 XUMUUECKHE CBOMCTBA
67 https://chem-
>¢upos ege.sdamgia.ru/
Pemenue pacu€rHbix 3a1a4: 1o httos://edu.skvsmart.ru/
YPAaBHEHUIO XUMHUUYECKOU pEakliy, Ha bS: S '
68 . https://chem-
ompezeNieHue MOJIEKYIIPHON (HOPMYIIbI eae sdamaiaru/
ge. gia.
OpPraHUYECKOTO BEILECTBA
[Tpaktuueckas padora Ne 3. Pemenue https:/fedu.sk U/
s://edu.skysmart.ru
AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME D Y
69 . https://chem-
Kap6onoBeie kucinoTsl. CloxHbIE .
ege.sdamgia.ru/
3¢upsr"
20 Kupsl: ctpoenue, pusnueckue u https://edu.skysmart.ru/

XUMHUYECKHE CBOICTBA (THAPOIU3)

https://chem-
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Oco0eHHOCTH CBOICTB KHUPOB,

https://edu.skysmart.ru/

71 COJIEpKAIINX OCTATKHA HEMPEIEITbHBIX https://chem-
JKUPHBIX KHCIIOT. JKupbl B pupoie ege.sdamgia.ru/
MpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX
. https://edu.skysmart.ru/
KHCJIOT, UX Molollee aercTaue. Ilonstue
72 https://chem-
0 CUHTETHYECKUX MOIOIIUX CPEICTBaX eqe.sdamaia.ru/
ge. gia.
(CMO)
I'enernueckas cBs3b yrieBOIOPOJOB U https://edu.skysmart.ru/
73 KHCIIOPOJICOICPIKANTUX OPTraHMISCKUX https://chem-
BEIIECTB ege.sdamgia.ru/
. https://edu.skysmart.ru/
Pacuérel no ypaBHEHUSIM XUMUYECKUX
74 5 https://chem-
peaKiuu ege.sdamgia.ru/
. https://edu.skysmart.ru/
Cucremarusanus 1 0000IIeHNE 3HAHUN
75 https://chem-
1o Teme ege.sdamgia.ru/
OO0m1as XxapakTepucTUKa YIrJIeBOJIOB U https://edu.skysmart.ru/
76 KJlaccU(UKaIus yrieBogoB (MOHO-, IU- U https://chem-
TOJIKCaXapu/ibl) ege.sdamgia.ru/
. https://edu.skysmart.ru/
Momnocaxapusl: (hu3nuecKrue CBOMCTBA U
77 https://chem-
HAXO0XJICHHE B MPUPO/JIE eqe.sdamaia.ru/
ge. gia.
.. https://edu.skysmart.ru/
[IpumeneHue TIII0KO36I, €€ 3HaYCHUE B
78 https://chem-
KU3HEACSITEIIBHOCTH OpraHnu3Ma N
ege.sdamgia.ru/
Jucaxapunpl: caxapo3a, MajabT03a U https://edu.skysmart.ru/
79 nakto3a. HaxoxeHnue B npupojie u https://chem-

MPUMCHCHHUC NHUCAXapHUI0B
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[Tonucaxapuasl: cTpoeHue

https://edu.skysmart.ru/

80 MaKpOMOJIEKYJI, (PU3UIECKUEC U https://chem-
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE ege.sdamgia.ru/
https://edu.skysmart.ru/
81 [TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX https://chem-
Pemenue pacueTHbIx 3a/1a4 Ha https://edu.skysmart.ru/
82 ompeesIeHUe J0JU BBIX0/1a IPOIYyKTa https://chem-
PCaKIUU OT TCOPETHYECKH BO3MOXKHOI'O ege.sdamgia.ru/
N https://edu.skysmart.ru/
CucreMmaru3zanus 1 0000I1IeHe 3HAHUI
83 https://chem-
1o pasaely ege.sdamgia.ru/
KonTpomnpHas paboTa mo Teme https://edu.skysmart.ru/
84 "Kucnopoaconepxainiyue opraHu4ecKue https://chem-
coeHeHU" ege.sdamgia.ru/
AMUHBL: K1accu(UKaIms, CTpOSHUE https://edu.skysmart.ru/
85 MOJIEKYJI, oOmas popmyiia, u3oMepus, https://chem-
HOMEHKJIaTypa U (PU3NIECKUE CBOKCTBA ege.sdamgia.ru/
N https://edu.skysmart.ru/
XUMHUYECKUE CBOMCTBA A (PaTHUECKUX
86 https://chem-
aMHHOB .
ege.sdamgia.ru/
AHWIIMH: CTPOCHUE aHWJIUHA, https://edu.skysmart.ru/
87 0COOEHHOCTH XUMHUYECKUX CBOMCTB https://chem-
AQHMJIMHA ege.sdamgia.ru/
https://edu.skysmart.ru/
88 CriocoObI MoNTy4eHus U IpUMEHEHUE httos://chem
anmudaTUIecKuX aMHHOB 1Hps.1EChem: ;
ege.sdamgia.ru/
https://edu.skysmart.ru/
AMHWHOKHUCIIOTHI: HOMEHKJIATypa 1
89 https://chem-

nu3zomepus, (pu3nuecKrue CBOMCTBa.

ege.sdamgia.ru/
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OTI[CHBHBIG MNpeaACTAaBUTCIIN O-
AMHMHOKHUCIIOT

XHUMHUYECKHE CBONCTBA aMHHOKHCIIOT, UX

https://edu.skysmart.ru/

90 OMOJIOTHYECKOE 3HAUYEHUE AMHUHOKHUCIIOT. https://chem-
CuHTE3 ¥ THIPOJIN3 TIENTHIO0B ege.sdamgia.ru/
benku kak npupoIHbIE TTOJTUMEPHI; https://edu.skysmart.ru/
91 6p p pel https://chem-
CTPYKTYPBI OCIKOB ege.sdamgia.ru/
https://edu.skysmart.ru/
92 XHUMHUUECKHE CBOIICTBA OEIKOB https://chem-
A3oTcoaepKalre reTepouKINIeCKIe https://edu.skysmart.ru/
93 coenuHeHUs. HyKIeMHOBBIE KUCITOTHI: https://chem-
COCTaB, CTPOCHHUE U OMOJIOTHYECKas POJIb ege.sdamgia.ru/
[IpakTuueckast padora Ne 4. Perenue
https://edu.skysmart.ru/
AKCIIEPUMEHTAJIbHBIX 33124 110 TEME
94 "A https://chem-
30TCOCPIKAIINE OPTaHUIECKHE eae.sdamaiaru/
coenqnueHusa” Ege.stamgia.ru/
[IpakTuueckas pabora Ne 5. Pemenue
https://edu.skysmart.ru/
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
95 " https://chem-
Pacnio3naBanne opraHn4ecKux .
. ege.sdamgia.ru/
coenqnueHuin”
Konrtponbnas pabora o Teme https://edu.skysmart.ru/
96 "A30TCO/IepIKaIIie OpraHUICCKIE https://chem-
coeauHeHus" ege.sdamgia.ru/
OCHOBHBIE TTOHATUSA XUMUHU
BBICOKOMOJIEKYIIIPHBIX COCIUHECHUN U https://edu.skysmart.ru/
97 yp https://chem-

MCTOJbI UX CUHTC3a —IIOJIMMCPU3aAlUA U
MOJIMKOHACHCAIIUA
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[InacTtmaccel. YTunuzanus u nepepadoTka

https://edu.skysmart.ru/

98 1 https://chem-
IIJIACTHUKA ;
ege.sdamgia.ru/
IACTOMEDEL: HATVDALbHELH https://edu.skysmart.ru/
99 PI- HATYP 1 https://chem-
CHHTETHYECKHE KayuyKu. Pe3una .
ege.sdamgia.ru/
Bosiokna: HaTypaibHbIE, HCKYCCTBEHHbIE, https://edu.skysmart.ru/
100 cuarernueckue. [lomumepsr 1 https://chem-
CIIELIMAJILHOTO Ha3HAYCHUS ege.sdamgia.ru/
[TpakTuueckast paborta Ne 6. Pemenue https://edu.skysmart.ru/
101 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 https://chem-
"Pacnio3HaBaHHE IIACTMACC U BOJOKOH" ege.sdamgia.ru/
O06o001IeHre U CUCTEMAaTH3aIIHs https://edu.skysmart.ru/
102 M3YYEHHOTO MaTepuaa o TeMe 1 https://chem-
"BBICOKOMOJIEKYISPHBIE COSAUHEHHs" ege.sdamgia.ru/
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI pecypeni
https://edu.skysmart.ru/
Atom. CocTaB aTOMHBIX sIIEp.
1 . 1 0 0 https://chem-
XuMuueckuit anemMeHT. M30Tonbl eqe sdamaia.ru/
ge. gia.
https://edu.skysmart.ru/
CtpoeHHe IEKTPOHHBIX 000JI0YCK aTOMOB,
2 1 0 0 https://chem-
KBAHTOBBIC UKCIIa eqe.sdamaia.ru/
ge. gia.
https://edu.skysmart.ru/
Kiaccupukanuss XMMHUYEeCKHX 3JIEMEHTOB
3 1 0 0 https://chem-
(57, p-, d-, T-omementer) ege.sdamgia.ru/
Pacnpenenenue 3j1eKTPOHOB 110 aTOMHBEIM https:/edu.skysmart.ru/
4 5 P P 1 0 0 https://chem-
OpOUTAIAM ege.sdamgia.ru/
DNeKTPOHHBIE KOH(PUTYpaAIUA aTOMOB https://edu.skysmart.ru/
5 AIIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 0 0 https://chem-
COCTOSIHUU ege.sdamgia.ru/
DNeKTPOHHBIE KOH(UTYpaAITTU HOHOB hittps://edu.skysmart.ru/
6 P P ' 1 0 0 https://chem-
DIIEKTPOOTPULIATETLHOCTh eqe.sdamaia.ru/
ge. gia.
Ilepnonnueckuii 3akoH u [lepuonnueckas https: /fedu. sk rul
: . mart.r
crucTeMa XMMHUYecKux anmemMeHToB 1. . .77 SKySmarL.i
7 . 1 0 0 https://chem-
MeHieneeBa, CBA3b C COBPEMEHHOU eae.sdamaiaru/
. €ge.sdamgia.ru/
TEOPHEH CTPOSHUSI aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 1 0 0 https://edu.skysmart.ru/

XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX

https://chem-



https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/

MMHU MIPOCTBIX U CJIIOKHBIX BEHIECTB IO
rpynmnam u nepuojam

Cucremarusanys 1 0000IeHrE 3HAHUI 110

https://edu.skysmart.ru/

9 https://chem-
TEME .
ege.sdamgia.ru/
Bunsl xumuueckoii cBsa3u. MexaHu3MEbl
. https://edu.skysmart.ru/
00pa3oBaHus KOBAJICHTHOM CBSI3H.
10 B M https://chem-
O,I[OpOILI—iaSI CBsI3b. MEXMOJICKYIISIPHBIC eqe.sdamaia.ru/
B3aUMOJEHCTBUS
BajieHTHOCTE M BaJIEHTHEIE BO3MOKHOCTU https://edu.skysmart.ru/
11 aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPBI https://chem-
MOJICKYJI C UX TEOMETPHYCCKUM CTPOCHUEM ege.sdamgia.ru/
IIpencrasieHnsa 0 KOMIJIEKCHBIX https://edu.skysmart.ru/
12 p https://chem-
COEIMHEHUSX: COCTaB U HOMEHKJIATypa .
ege.sdamgia.ru/
BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUA. THIIEI https:/edu.skysmart.ru/
13 YA POCHIL. % It https://chem-
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA .
ege.sdamgia.ru/
BEIIECTB
https://edu.skysmart.ru/
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
14 n https://chem-
peacTaBiIeHUE O KOJJIOMIHBIX pacTBOpax eae sdamaiaru/
HcruaHBIE paCTBOPHI: HACBHIILIEHHBIE U https://edu.skysmart.ru/
15 HEHACBILICHHBIE, PACTBOPUMOCTb. https://chem-
Kpucrannoruaparst ege.sdamgia.ru/
Croco0BbI BEIPaKEHUSI KOHIIEHTPALIUN https://edu.skysmart.ru/
16 P P https://chem-
PacTBOpos ege.sdamgia.ru/
17 Pemenne 3amay ¢ MCIIOJIL30BaHUEM https://edu.skysmart.ru/
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MOHATUH ""MaccoBasi 107151 paCTBOPEHHOTO

nn

BelecTBa', "MoJisipHas KOHIIEHTpanus'"

https://chem-

Knaccudukanust 1 HOMEHKIIaTypa

https://edu.skysmart.ru/

18 https://chem-
HEOPraHMYECKUX BEIIECTB eoe.sdamaia.ru/
Cucremaru3zaius u 0000IIeHHE 3HAHUH 110 https://edu.skysmart.ru/

19 https://chem-
reme ege.sdamgia.ru/
KonTponbnas pabota no remam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1 https://edu.skysmart.ru/

20 [lepuoauueckasi cucteMa XuMUYECKUX https://chem-
snementos J[. . Menzeneesa", "Ctpoenue ege.sdamgia.ru/
BelecTsa. MHoroo6pasue BemniecTs"

Knaccudukanusa XuMHUECKUX peakluii B
HEOPraHWYECKOW M OpraHuYeCKON XMMUU. https://edu.skysmart.ru/

21 3aKOH COXpaHEHMs MaCcChl BEILIECTB; 3aKOH https://chem-
COXpAHEHHUs U MPEBPAIICHUS SHEPTUU TTPU ege.sdamgia.ru/
XUMUYECKUX PEaKIUIX
TemoBbie 3¢ (HEKTH XUMUYECKUX pPEaKLIUH. https://edu.skysmart.ru/

22 https://chem-
TepMoxXxuMHUUECKHE YpaBHEHUS eqe.sdamaia.ru/
Briuucnenus no ypaBHEHUSIM XUMHUYECKUX https://edu.skysmart.ru/

23 N https://chem-
peakluMii 1 TEePMOXUMHUYECKUM YPaBHEHUSIM eoe.sdamaia.ru/
CKOpOCTh XMMUYECKOM peakiuu, eé https://edu.skysmart.ru/

24 3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB. https://chem-

Kartanu3 u karanuzaTopsl ege.sdamgia.ru/
https://edu.skysmart.ru/

25 I'oMoreHHsbIe ¥ reTeporeHHbIE peakuu https://chem-
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[IpakTuueckast padora Ne 1 o teme

https://edu.skysmart.ru/

26 "BisiHue pa3nudHbIX GaKToOpoB HA https://chem-
CKOpOCTh XMMHYECKOH peakiuu" ege.sdamgia.ru/
https://edu.skysmart.ru/
OO6patuMbie 1 HEOOPATUMBIE PEAKITHH.
27 X https://chem-
UMHUYECKOE PaBHOBECHE eoe.sdamaia.ru/
[IpakTuueckas padora Ne 2 o reme https://edu.skysmart.ru/
28 "BiusiHue pa3nudHbIX GaKTopoB HA https://chem-
MOJIOKEHHUE XMMHYECKOTO paBHOBECHS" ege.sdamgia.ru/
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://edu.skysmart.ru/
29 CuibHBIC U CITa0BIe AIEKTPONIUTHI. CTEIeHb https://chem-
JIMCCOTTAITIT ege.sdamgia.ru/
HNonnoe npousseaenue Boabl. Cpena https://edu.skysmart.ru/
30 BOJIHBIX PacTBOPOB. Bogopo HbIiA https://chem-
nokasarens (pH) pactBopa ege.sdamgia.ru/
I'maponus conet. Peakiiuu, mpoTeKkaromme https://edu.skysmart.ru/
31 P ) > TP https://chem-
B PAcTBOpPAX AIIEKTPOIUTOB eae.sdamaiaru/
[IpakTuueckas padbora Ne 3 o Teme https://edu.skysmart.ru/
32 "XuMu4ecke peakliuy B pacTBOpax https://chem-
5JIEKTPOJIUTOB" ege.sdamgia.ru/
OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE https://edu.skysmart.ru/
33 peakuuu. BaxxHelmme okucauTenu u https://chem-
BOCCTaHOBHUTEIIH ege.sdamgia.ru/
https://edu.skysmart.ru/
MeTo]1 3JIEKTPOHHOTO (3JICKTOHHO-
34 https://chem-
HOHHOTO) OanaHca ;
ege.sdamgia.ru/
35 DIIEKTPOIN3 PACTBOPOB U PACILIIABOB https://edu.skysmart.ru/

BCIICCTB

https://chem-
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36 Pemenue 3a1a4 pa3nuvIHBIX TUIIOB https://chem-
ege.sdamgia.ru/
https://edu.skysmart.ru/

37 Pemenue 3aay pa3nuMaHbIX TUIIOB https://chem-
ege.sdamgia.ru/

N https://edu.skysmart.ru/

38 CucreMaru3anus 1 0000IIeHHE 3HAHUH 110 httos://chem

Teme "XuMuueckue peakiuun" _pi.
ege.sdamgia.ru/
KOHTpO/IsHAS paBoTa 110 Teme https://edu.skysmart.ru/
39 "Xumuueckue peakuu" hitps.//chern- S://Chem_
ege.sdamgia.ru/

[Tonoxxenne Hemeramnos B lleprnoanueckon

CHCTEeME XUMHYECKuX seMeHToB Jl. H. https://edu.skysmart.ru/
40 MeHneneeBa 1 0COOEHHOCTH CTPOSHUS UX https://chem-

aTomMoB. ®HU3MUYECKHE CBOICTBA ege.sdamgia.ru/

HEMETaJLIOB
41 AnoTponusi HEeMETauIoB (Ha IpUMeEpe

KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

Bonopon: nonyuenue, pusndeckue u https://edu.skysmart.ru/

42 y https://chem-

XUMHUYECKHe CBOMCTBa. [ Mapuasl eoe.sdamaiaru/
l'anorensl: HaXOXIEHHE B IPUPOJIE, https://edu.skysmart.ru/

43 CIIOCOOBI TIOJTyYeHUsI, PUINICCKUE H https://chem-

XMMHYECKHE CBONCTBA ege.sdamgia.ru/
I"anorenoBonopoasl. Baxxnenmme https://edu.skysmart.ru/
44 KHCIIOPOJICOIEPKAIINE COSTUHEHUS https://chem-

TaJIOTCHOB

ege.sdamgia.ru/
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JlabopaTopHbIe U IPOMBIILICHHBIC

https://edu.skysmart.ru/

45 CIOCOOBI MOJTyYEHHUSI TaJIOTEHOB. https://chem-
[TprMeHEHHE TaJIOTEHOB M UX COCAMHCHHIMA ege.sdamgia.ru/
[Tpaktudeckas padora Ne 4. Pemenue https://edu.skysmart.ru/

46 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME https://chem-
"Tanorensr" ege.sdamgia.ru/
Kucnopon: madbopaTopHble U

P patop https://edu.skysmart.ru/
MPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHSI,

47 . https://chem-

du3HYECKrEe M XUMUIECCKHIE CBOHCTBRA. .
ege.sdamgia.ru/

O3oH. [IpuMeHeHune Kuciopoaa u 030Ha
https://edu.skysmart.ru/

48 OKCHUJIbI U IEPOKCHIBI https://chem-

https://edu.skysmart.ru/

49 Pemenue 3aga4 pa3iM4yHbIX TUIIOB https://chem-

Cepa: Hax0XJIEHHE B MPUPOJIE, CITOCOOBI https://edu.skysmart.ru/

50 MOJIy4eHUs, PU3NYECKUE U XUMUUECKHE https://chem-
CBOWCTBA ege.sdamgia.ru/

https://edu.skysmart.ru/

51 CepoBoniopo/i, cynbhuabt https://chem-

https://edu.skysmart.ru/
Kucnoponconepkaiue CoeIMHEHHS CEPHI.
52 . N https://chem-
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI )
ege.sdamgia.ru/
[IpakTuueckas padora Ne 5. Perenue https://edu.skysmart.ru/
53 AKCIIEPUMEHTAJIbHBIX 3a1a4 1o teme "Cepa https://chem-
u eé coequHeHus" ege.sdamgia.ru/
54 A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI https://edu.skysmart.ru/
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MOJTyYeHUs, PUINICCKUE U XUMUICCKHE
CBOICTBAa. AMMUAK, HUTPUIbI

https://chem-

55

Kucnopoacoaepxariye coeTMHEHUsI a30Ta.
Oco0EHHOCTHA CBOUCTB a30THOI KUCJIOTHI

https://edu.skysmart.ru/

https://chem-

56

57

[IpumeneHne a30Ta U €ro COSAMHEHUH.
A3oTHBIE y1OOpeHHS

docdop: HAXOKACHUE B IPUPOJIE, CIOCOOBI
TOJTy4YCHUsI, PU3UICCKUC K XUMHUYCCKHEC
cBoricTBa. Dochuas u pochun

https://edu.skysmart.ru/
https://chem-
ege.sdamgia.ru/
https://edu.skysmart.ru/

https://chem-

58

59

60

61

Oxkcunsr hocdopa, pochopconepxarme
kucinoTsl. Comu HochOopHOI KHCTOTHI

[Tpumenenne dpocdopa u ero coeqMHEHUH.
®dochopubie ynoOpeHus

[Tpaktuyeckas padora Ne 6. Pemenue
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe "A30T
u ¢pocdop 1 ux coeAUHEHU"

VYrnepoa: HaXOXAEHUE B IPUPOJE,
AITOTPOIHbBIE MOAUPUKALNY; (PU3HUECKUE
Y XMMUYECKHE CBOMCTBA, TPUMEHEHNE

https://edu.skysmart.ru/
https://chem-
ege.sdamgia.ru/
https://edu.skysmart.ru/
ege.sdamgia.ru/

https://edu.skysmart.ru/
https://chem-
https://edu.skysmart.ru/

https://chem-

62

63

64

Oxcun yriepoaa(ll), oxcua yrinepoaa(1V),
YTOJIbHast KUCJIOTA U €€ COJIU

Pemenne 3aa4 pas3sjIMYHbIX THIIOB

Kpemnuii: HaxoxxaeHue B IpupoJe,

https://edu.skysmart.ru/
ege.sdamgia.ru/
https://edu.skysmart.ru/
ege.sdamgia.ru/
https://edu.skysmart.ru/
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CHocoOBI OTyYeHUs, PUIUIECKUE U
XMMHYECKUE CBOICTBA

https://chem-

65

Oxkcua kpemausi(1V), kpeMHHEBasE KHCIIOTA,
CHITUKATBI

https://edu.skysmart.ru/

https://chem-

66

67

68

[IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM.
CrexJ10, €ro noay4eHue, BUbl CTEKIIA

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

CucreMmarusanys U 0000IeHNE 3HAHUI 110
Teme "Hemeramisr"

https://edu.skysmart.ru/
https://chem-
ege.sdamgia.ru/
https://edu.skysmart.ru/
ege.sdamgia.ru/
https://edu.skysmart.ru/
ege.sdamgia.ru/

69

KoHTpoinbHas pabora 1o Teme
"HemeTamis!"

https://edu.skysmart.ru/

https://chem-

70

71

72

73

AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThl, KOPPEKITUs OMUOOK

ITonoxxenue meraiuioB B llepuoanyeckon
CUCTEME XUMUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX
000JI04YEK aTOMOB METAIJIOB

OO6mue ¢puznueckre CBOMCTBA METAILIOB.
HpI/IMeHeHI/Ie MCTAJIJIOB B 6I)ITy 1 TCXHUKE

CI1aBel METAILIIOB. KOppOBI/IH METAJlJIOB

https://edu.skysmart.ru/

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

https://edu.skysmart.ru/

https://chem-

https://edu.skysmart.ru/
ege.sdamgia.ru/
https://edu.skysmart.ru/
ege.sdamgia.ru/
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74 Pemenue 3aga4 pa3inuuHbIX TUIIOB https://chem-
ege.sdamgia.ru/
DJIEKTPOXUMHUYECKUH PsiJl HATPSKEHUI https://edu.skysmart.ru/
75 MeTauioB. OO0IHe COCcOOBI MOTYYSHUS https://chem-
METaJIOB ege.sdamgia.ru/
OO0mmas xapakTepucTuka metamioB |A-
rpynmnsl [lepuoanyeckoi cuctembl
N N https://edu.skysmart.ru/
XUMUYECKHX AJIeMeHTOB. Hatpuii u xanmuid:
76 https://chem-
nosyueHue, GU3ndeckue U XUMHUIECKHe ;
o ege.sdamgia.ru/
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIICCTB
U UX COSTUHEHUN
O6mmas xapakrepuctuka metamioB |1A-
rpynnsl [lepuoanueckoit cucteMbl
. https://edu.skysmart.ru/
XUMHUYECKHUX AJIEMEHTOB. Maruuii u
77 . o https://chem-
KaJIBIIMIA: TTOJy4eHre, (PUu3nIecKue u .
! YIS, ege.sdamgia.ru/
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB M MX COCAMHEHUI
JKEcTKoCTh BOJIBI M CLIOCOOBI €6 hitps:/fedu.skysmart.ru/
78 https://chem-
TpaHEHUs .
yerpane ege.sdamgia.ru/
ANIOMMHUI: TIOTydeHue, (pUu3ndecKue u nttps:/fedu.skysmart.ru/
79 ) zﬂl ’ https://chem-
XUMHUYECKHE CBONCTBA, IPUMEHEHHE .
ege.sdamgia.ru/
AMpoTepHbIe cBOMCTBA OKCHIA U
IHPOKCHTA ATIOMHHES https://edu.skysmart.ru/
80 ’ https://chem-
TUAPOKCOKOMIUICKCHI aTFOMHHHUS, HX ;
ege.sdamgia.ru/
MPUMEHEHUE
https://edu.skysmart.ru/
81 Pemenue 3anay pa3nuyHbIX TUIIOB

https://chem-
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[IpakTuyeckas pabora Ne 7. Pemenue

https://edu.skysmart.ru/

82 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME https://chem-
"MeTaibl MIaBHBIX HOArpymn" ege.sdamgia.ru/
OO01mas XxapakTepUCTHKA METAJIOB
1060uHkX moarpymn (B-Tpym) https://edu.skysmart.ru/
83 . i Y https://chem-
[Teproauieckoil CUCTEMBI XUMUYECKUX ;
ege.sdamgia.ru/
3JIEMEHTOB
o https://edu.skysmart.ru/
dusnyeckrue 1 XUMUYECKHE CBOMCTBA
84 . https://chem-
XpoMa M €ro COCIMHEHUH, UX TIPUMEHEHUE eae.sdamaiaru/
Baxwuelime coeiMHEHNs] MapraHia. https://edu.skysmart.ru/
85 Ilepmanranar kayius, €ro OKMCIUTEIbHbIE https://chem-
CBOWCTBa ege.sdamgia.ru/
duznyeckre 1 XMMHUYECKHE CBOMICTBA https://edu.skysmart.ru/
86 xKeesa u ero coequHenuit. [lomydenue u https://chem-
NpUMEHCHHE CIUIaBOB XKele3a ege.sdamgia.ru/
. https://edu.skysmart.ru/
dusnyeckue 1 XUMUYECKHE CBOMCTBA MEIN
87 ) . https://chem-
51 WHEHUH, UX IpUMEHEH .
ce coemHe ’ PHMCHEHHE ege.sdamgia.ru/
duszndyeckre U XUMUYECKIE CBOMCTBA https://edu.skysmart.ru/
88 [IUHKA U €T0 COSAMHCHUI, NX TPUMCHCHHE. https://chem-
I'mapoxcoKOMIIEKCHI IUHKA ege.sdamgia.ru/
[IpakTuueckas padora Ne 8. Pemenue https://edu.skysmart.ru/
89 IKCIIEPUMEHTAILHBIX 33724 110 TeME https://chem-
"MeTayel TOOOYHBIX TTOATPYTI" ege.sdamgia.ru/
https://edu.skysmart.ru/
90 Pemenue 3anay pa3nu4HbIX TUIIOB https://chem-

ege.sdamgia.ru/
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O00011eHUE U CUCTEMATU3 AL

https://edu.skysmart.ru/

91 M3YYEHHOTO MaTepHasa 1o TemMe https://chem-

"MeTasuibt" ege.sdamgia.ru/
https://edu.skysmart.ru/

92 KonTpomnpHas padora o Teme "Mertamibr" https://chem-
. https://edu.skysmart.ru/
AHanu3 pe3ynbTaToB KOHTPOJIBHON
93 5 5 https://chem-

paboThI, KOPPEKIIHSI OIITMOOK eoe.sdamaiaru/

Ponb xumun B o6ecrieueHUN yCTOWYMBOTO https://edu.skysmart.ru/
94 pa3ButTHs yenoBedecTBa. [loHsTue o https://chem-

HAYYHBIX METO/IaX MCCIICIOBAHUS BEIICCTB ege.sdamgia.ru/

Hayunble NpUHIMIIBE OpraHu3allinn

xm};;qecxolr)o I OI/ISBO,IZ)[CTBa https://edu.skysmart.ru/

95 p i https://chem-

[TpoMblIIeHHBIE CTIOCOOBI MOTYYEHUS .

o ege.sdamgia.ru/

Ba)KHEHIIINX BEIECTB

XHUMHYECKOE 3arpsI3HEHUE OK aromiein hittps:/edu.skysmart.ru/

96 P Py https://chem-

CPEIIBI U €T0 TIOCIICICTBUS ;
ege.sdamgia.ru/
https://edu.skysmart.ru/

XHUMHS U 310pOBbE YEIOBEKA.

97 1 https://chem-
€KapCTBEHHBIE CPEICTBA eqe.sdamaia.ru/
https://edu.skysmart.ru/

Xumus nmuiy. Pojib XMMUH B 00ecTieYeHNH

98 N https://chem-

[MUIIEBONA OE30IIaCHOCTH ;
ege.sdamgia.ru/
https://edu.skysmart.ru/

KocMmernueckue u napdromepHbie

99 https://chem-
cpencta. beiToBas Xxumus ;
ege.sdamgia.ru/
100 XuMHs B CTpOUTENBCTBE. BaskHenmne https://edu.skysmart.ru/

CTPOUTCIIBHBIC U KOHCTPYKIITMOHHEBIC

https://chem-
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MaTepUabl ege.sdamgia.ru/
o https://edu.skysmart.ru/
XuMUS B CEIIBCKOM XO3SICTBE.
101 0 5 1 https://chem-
pPraHUYEeCKUEe ¥ MHHEPAIbHBIC YI0OPECHHUS eae.sdamaia.ru/
Cucremarusanys 1 0000IeHrE 3HAHUI 110 https://edu.skysmart.ru/
102 1 https://chem-
TeMe i
ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

o Xumus, 10 xnacc/ I'abpuensu O.C., Ocrpoymos WN.I'., CnaakoB C.A., AKunoHEpHOE
obmiectBo «M3narenscTBO «lIpocBerienue;

o Xumus, 11 xmace/ T'abpuensia O.C., OctpoymoB N.I'., Cnankos C.A., JIéskun A.H.,
AxkunonepHoe obmectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

e Tab6puensn, O. C. Meroauueckoe nmocoorne Xumus 10 kiace
e Tabpuensn, O. C. Meroaudeckoe mocooue Xumus 11 kmace

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://school-collection.edu.ru/

http://hemi.wallst.ru/
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
https://edu.skysmart.ru/

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