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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOI o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
denepanuu, pealu3yOMUX OCHOBHBIE 0Opa3oBaTelbHbIE MPOTPpaMMbl, U
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIiyOJIEHHOTO W3YYEHHUsI 3aHMUMAET BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, peanmzyeMoe B YCIOBUAX JIuDPEepeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAaHO OOecneunuTh 0011e00pa3oBaTENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHMKOB IIKOJbI, HEOOXOAUMYIO  JUJIs
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
POJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTLIUH.

B mporpamme mno XMMHM Ha3Haue€HUE TNpeaMeTa «XHUMHUS» MOTydaeT

NoApOOHYI0O  HHTEPIpPETAllMil0 B  COOTBETCTBUM C  OCHOBOIOJIATalOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH II€JeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMoOil 1O
XUMUHU (QYHKIIHH:
nH(OPMAITMOHHO-METOANYECKAs, peaan3anus KOTOpoi obecrneynBaeT mojaydyeHue
MIPEICTABIICHUS O LIETSAX, COJAEPKAHUM, OOIIeH cTpaTeruu oOy4eHHs, BOCIIUTAHUS
U pa3BUTHS OOYYAIOIIMXCS CPEJACTBAaMU TMpeaMeTa, H3y4yaeMoro B paMKax
KOHKPETHOTO TTpoQuis;
OpraHM3allMOHHO-TUJIAHUPYIOIasi, KOTopas MpPEeIyCMaTPpUBAET  OMNPEACIICHUE:
MPUHITUTIOB CTPYKTYPUPOBAHUS M TOCJIEAOBATEILHOCTH M3YYECHHS Y4eOHOTO
Marepuala, KOJMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPHUCTHK; MOJXOJ0B K
(GhOpMUPOBAHUIO COJIEPKATEILHOW OCHOBBI KOHTPOJISI M OLIEHKH 00pa30oBaTelbHBIX
JIOCTUKEHUM OO0ydYaroluxcs B paMKax WTOTOBOM aTTecTtani B (opMe €IUHOTO
roCyJIapCTBEHHOTO AK3aMEHa M0 XUMHUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYECHUST XUMUU:
yCTaHABJIMBACT WHBAPHAHTHOE TMPEIMETHOE COJIep)KaHue, oO0s3aTeNbHOe s
M3y4YeHUs] B paMKaxX OTACNIBbHBIX Mpoduien, nmpeaycMaTpuBaeT pacrpeeieHue u
CTPYKTYpUpOBaHME €ro Mo  KJaccaM, OCHOBHBIM  COJEPKaTEIbHBIM
JUHUSM/pasnienaM Kypca;

Ta€T TPUMEPHOE pachpeeieHrue y4eOHOTO BPEMEHH, PEKOMEHAYEMOTO s
W3YUYEHHUS OT/ICJIbHBIX TEM;



mpemiaraeT MPUMEPHYIO MOCJIEeI0BATeILHOCTh U3YUYCHHS YUeOHOTO MaTepuaia ¢
y4€TOM JIOTUKH TOCTPOCHMSI Kypca, BHYTPUIPEIMETHBIX M MEXKIPEIMETHBIX
CBSI3EH;

Ta€T METOJUYECKYI0 HHTEpIpeTaluio Ielel U 3aJad u3ydyeHus MpeaMera Ha
yrayOaéHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPHUTETOB B CUCTEME CPEIHETO
oOmero  o0pa3oBaHMs, COJEPKATEIbHONM  XApaKTEPUCTUKH  TUIAHUPYEMBIX
pe3ynbTaTOB OCBOCHUS OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMBbl CPEHETO 00IIEro
oOpa3oBaHus (JIMYHOCTHBIX, METAMPEAMETHBIX, MPEAMETHBIX), & TAKKE C YIETOM
OCHOBHBIX BHJOB Yy4€OHO-TIO3HABAaTEIbHBIX JEHCTBUA OOydaromerocs 1o
OCBOEHHIO COJIEpP KaHUs IpeIMeETa.

[To BcemM Ha3BaHHBIM TO3UIUSM B TMPOTPAMME MO XHMHH TMPEAYCMOTPEHA
IPEEMCTBEHHOCTh C OOYYeHHEM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus. 3a TpefenaMH yCTAaHOBIIGHHOW TMPOTpaMMOM TI0  XHMHH
00s13aTeNIbHON (MHBApUAHTHOM) COCTABJISIIONIEH COJEp)KaHUs y4eOHOTO MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIOLICH,
KOTOpas JOJKHA OMPENEsIThCS B COOTBETCTBUHU C HAIMPABICHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
HAa3HAUYCHUU TIPEAMETOB 0a30BOr0 M YIIIyOJIEHHOTO YpOBHEM B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUsT Ha YPOBHE CpeJHEro oobiiero oOpa3oBaHUs
XUMUSI Ha YPOBHE VYIIYyOJEHHOTO U3Y4YEHUs] HanpaBieH Ha peaau3aiuio
MPEEMCTBEHHOCTH €  MOCHEAYIOUIUM  OTaloM  MOJY4YeHUS  XUMHUUYECKOTO
oOpa3oBaHUs B paMKaX W3y4YEHHUs CIHEHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSAX CPEIHETO MPOo(EeCcCHOHATBLHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XUMHsS» OPHUEHTHPOBAHO
MPEUMYIIIECTBEHHO HA  paclIidpeHue U yriayOJieHHWe TEOPETHUYECKOH U
MPAKTUYECKON MOATOTOBKUA OOYYAIOIIUXCS, BEIOPABIIUX OMPEACNEHHBIN TPO(HIIb
OoOy4YeHHsI, B TOM YKCJIE C TIEPCIIEKTUBOM MOCIEIYIOMIETO MOJIYICHHUSI XUMHUYECKOTO
oOpa3oBaHus B Opranu3aiusx nmpodeccuoHanbHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miuaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEIBLHOM MPOrPaMMBI  CpeaHEro oOIero oOpa3oBaHUs
U3ydeHue TmpeameTa «XuMHUS» OPHEHTHPOBAHO TakKe Ha pEIIeHHe 3aja4y
BOCITUTAHUS W COIMAJIBHOTO Pa3BUTHs O0ydaromuxcs, Ha GOpMHUPOBAHUE y HUX
OOIIIEUHTEIUICKTYaJIbHBIX YMEHUHN, YMEHHUM pallMOHalu3aluu y4eOHOTrO TpyJa U
O00O0OIIEHHBIX CMOCOOOB  JICSITEIBHOCTH, UMEKOIIMX MEXKIUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocraBnsomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABJSIOTCS  yrIyOn€HHble Kypchl — «Opranudeckas xuMmus» U «OOmas u
HEeOpraHu4veckas Xumus». [Ipu onpeneneHun mMoaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJACP)KAHUS JTUX KYypCOB B MPOrpaMMe MO XHUMHU 32 OCHOBY
npuHaTel ToJiokeHust GI'OC COO o pazmuuusax 0a3oBOro u yriayOJa&HHOTO
YPOBHEUN U3YUYEHUS MIPEIMETA.



OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYINHOCTh IMPEAMETHBIX 3HaHUU U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs TpeIMeTra. JTa CUCTeMa
3HAHUM TMOJy4YaeT oOmpeaeiaEHHOE TEOPETHUECKOE OTOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTHb CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOKHOCTh 3HAQUMTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COCAMHEHUN HA OCHOBE PACIIUPEHUSA U YIITyOJIeHUS
NPEJICTAaBICHUNA O CTPOCHUH BEIIECTBA, XMMHYECKON CBS3M M 3aKOHOMEPHOCTSIX
NPOTEKaHUsI PEAKINI, pacCCMaTPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKONW KUHETUKU
U TepMoauHamMuku. W3ydenme mnepuommueckoro 3akoHa u Ilepmoauueckon
CUCTEMBbl  XHMHUYECKHMX  DJJEMEHTOB  0Oas3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX NMPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
paspylIeHUH, a TaKKe C TOUKH 3pEHUs MEXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB  peakuud  JOmoJHsAeTcsl  (OopMHpOBAaHMEM  MpEACTaBICHUM 00
AIIEKTPOXUMHUYECKUX MPOIECCAX U IEKTPOIN3E PACIVIaBOB U PaCTBOPOB BELIECTB.
B kypce opraHmdeckoil XMMHUU IMPH PACCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH
COCJIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX ddekTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIuil.

Oco0oe 3HayeHWEe HUMEET TO, UYTO Ha COACPKAHHE KypCOB XHMHU
yIIyOIEHHOTO YPOBHS M3YYEHHS JIJIsl KJIACCOB OMPEAEIEHHOTO TPpoduis (TIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy H XapakTep JOMNOJHEHUH K oOIeld cucreme
PEIMETHBIX 3HAHHI) OKA3bIBAIOT BIMSHHE CMEXHBIE TpeaMeThl. Tak, Hampumep,
B COJCpP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHUEe OYyIyT MMETh AJEMEHThl yueOHOro martepuana no obumed xumuu. [Ipu
U3y4YEHUU IMpeiMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEKyJsipHas Teopus B (DU3HMKE), 3aKOHBI COXPAHEHUs
Macchl U SHEPruM, 3aKOHbl TEPMOIAMHAMMKH, DJIEKTPOJIM3a, MPEICTABICHUS O
CTPOEHHMH BEILECTB U JIPYToe.

B To xe BpeMs B coOJep)KaHMU TMpeaMera JUid KJIacCOB XHMHKO-
Oounonornyeckoro npoduiisi OONbIINKA YACHbHBIA BeC OyAeT UMETh OpraHUYecKas
xumusi. B aTOM ciiygae mpemocTaBisieTCss  BO3MOXKHOCTH st Oosee
OOCTOATENTFHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aliu  KJIETKH  Kak
OMONOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOMSAT, K TMpHUMEpPYy, TaKue
CTPYKTYpHBIC€ KOMIIOHEHTHI, KaK JMMUABI, OCNKHU, YTJICBOIbI, HYKJICHHOBBIC
KUCTOTHI 1 apyrue. [Ipu 5ToM 3HaHHS O COCTaBe M CBOMCTBAaxX MpeICTaBUTENCH
OCHOBHBIX KJIACCOB OPTraHWYECKUX BEIIECTB CIYKaT OCHOBOW ISl W3YUYCHHS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B mnane ¢dopMmupoBaHHs OCHOB Hay4yHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbBIX
3HaHUU HW3y4YeHHE MpeaMera «XHUMHs» Ha yriayOJ€HHOM YpOBHE OCHOBAaHO Ha



MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM NPEAMETAMU, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuyHblE NpeaMeTbl», «MaremaTuka u
uHdopmaTrka» U «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu u3ydenun ydyeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7jaueil MEepBOCTENICHHOW 3HAYUMOCTH SIBIISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JIEATEIIbHOCTH Y€JIOBEKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOIl KyJbTyphl. Perienue
ATON 3aJaud Ha YIrJIyOJIEHHOM YPOBHE H3YUYEHHS MpeaMeTra Mpeanojaraet
pean3alMIo TAKUX LIEJIEH, KaK:
dbopMHupoBaHWE  TPEACTABICHWA: O  MaTepUabHOM  €IWHCTBE MM,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTHU SIBJICHUM MIPUPOJIBI, O MECTE XMMHUU B CUCTEME
€CTECTBEHHBIX HayK M €€ BEIyIIeH POoju B 00ECICUEHUH YCTOMYMBOTO Pa3BHUTHSI
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJIOTHUYECKOM, SJHEPTETUUECKON U MUIIEBON
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECHEYCHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOJTHOU
cpene;

OCBOCHUE CHUCTEMbI 3HAHUMW, JEXKAIIMX B OCHOBE XHMHYECKON COCTAaBIISIONIEH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHUpa: (PyHIAMEHTAJIbHBIX MOHSATUM, 3aKOHOB U
TEOpUN XUMHH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUHU BEIIECTBA HA Pa3HBIX
YpPOBHSIX ~—  aTOMHOM,  HOHHO-MOJICKYJISIPHOM,  HQJMOJICKYJSIPHOM, O
TEPMOJUHAMUYECKUX M  KHHETHMYECKUX  3aKOHOMEPHOCTSIX  MPOTEKaHUs
XUMHUYECKUX PEaKIuil, 0 XMMUYECKOM PaBHOBECHHU, PACTBOpax U JUCIEPCHBIX
cucremax, 00 O0IMX HAYUYHBIX TPUHIIUIIAX XUMAUYECKOTO ITPOU3BO/ICTBA;
dbopMupoBaHHEe Yy OOYYaIOIIMXCS OCO3HAHHOTO TIOHMMAaHHS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMMHUYECKHX 3HAHUU 11 OOBSICHEHUS KIIIOUEBBIX HUJIEH U TpoOsiem
COBPEMEHHOW XUMHH, JJIsi OOBSICHEHUS W TPOTHO3UPOBAHUS SBJICHUM, UMEIOITUX
€CTECTBEHHO-HAYYHYIO MPUPOY; TPAMOTHOTO PEIICHHUS MpPOOJieM, CBS3aHHBIX C
XAMHUEN, IPOTHO3UPOBAHUS, aHAIM3a M OLEHKU C MO3ULUN 3KOJIOTMYECKOU
0e30MacHOCTH TOCHEACTBUN OBITOBOM UM TMPOU3BOJCTBEHHON NEATEIHLHOCTH
YeJIOBEKa, CBS3aHHOM C XUMHUYECKUM IPOU3BOJICTBOM, MCIOJIB30BAHUEM U
nepepaboTKOM BEILIECTB;

yIIIyOJIeHUE TPEJCTaBICHUM O HAYYHBIX METOJaX MO3HAHUS, HEOOXOAUMBIX IS
NPUOOPETCHUST YMEHHUM OpPUEHTHUPOBATHCSA B MHUPE BEIIECTB U OOBICHEHUS
XUMHUYECKUX SIBJICHHM, MMEIIIMX MECTO B TMPUPOAE, B IMPaAKTUYECKOU
JEATEIIbHOCTH U TIOBCEIHEBHOM JKU3HHU.

B mnnanme peanuzanuy nepBOOYEPETHBIX BOCIUTATENIBHBIX W Pa3BUBAIOIIMX
GYHKIMNA TIEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero oOpa3oBaHUsS TPH W3YYCHUU
npeaMmera «XuMus» Ha  yraOyOn€HHOM  YpOBHE OCOOYyI0  aKTyaJbHOCTh
MPUOOPETAIOT TAaKKUE 1IETTU U 33]]a4H, KaK:



BOCMIUTaHNE YOEKIEHHOCTH B MO3HABAEMOCTH SBJICHUN TPHUPOBI, YBOKCHHS K
MIPOIECCY TBOPYECTBA B 00JIACTH TEOPETUYECKUX U MPHUKIATHBIX UCCICOBAHUNA B
XUMHH, (OPMUPOBAHHWE MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHUBAIIMU K OOYYCHHIO W TTO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO
¥ CAMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHUS O0IICUEIOBEUECKUX IEHHOCTEIH;
pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, HWHTCIUICKTyallbHBIX W  TBOPYECKUX
CrocoOHOCTEH 00yJaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIIEHOTO OTHOIIECHUS K
caMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOPA30BAHUIO KaK YCJIOBHUIO YCIEUIHOMN
npodecCHOHATEHON 1 OOIIECTBEHHOUW JACATEIBPHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pase KU3HH;

dbopMHupOBaHUEe YMEHUN M HABBIKOB PAa3yMHOTO IMPHUPOONOIL30BAHUS, PAa3BUTHE
IKOJIOTUYECKON  KYNbTYpbl, MPHOOPETEHUE ONbITa OOIIECTBEHHO-TIOIE3HON
HKOJIOTUYECKOM eI TEIbHOCTH.

OO011ee 4KMCII0 YacoB, MPEAYCMOTPEHHBIX JJISI U3YUYEHUSI XUMUU Ha YTIyOJIeHHOM
ypOBHE cpeaHero obiiero oobpasoanus, coctapisieT 204 gacor: B 10 kiacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezielo).



COAEPKAHUE OBYUEHUSA

10 KUIACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHUI.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OPraHUYECKUX COCAMHEHMsIX. Tumbl THOPUAM3AIMM AaTOMHBIX OpOHTameil
yraepoja. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOH CBsI3M (OOMEHHBIN M JOHOPHO-
aKLENTOpHbIM). TUOBl NEpEeKpbIBAaHHUS AaTOMHBIX OpOMTaNed, G- MU T-CBS3H.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannyeckux BemiecTB. [loHsTHE O CBOOOAHOM paaukaie, Hykieopuie u
anexkTpodue.

Teopust crTpoeHusst opraHudeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpraHMYeCKUX CcOoequHEHUH. MoJeKyaspHble W  CTPYKTYpHBIE  (OPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalic¢HHasl,
ckenetHas. M3omepusa. Buapl u3omepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAs.
OnextpoHHbe AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenrie o kiaccupukauu oOpraHudeckux BemiecTB. I[loHsTue o
¢bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanpl. CucreMarnyeckast
HOMeHKJIaTypa opranundeckux coenuHeHuid (IUPAC) m TpuBmandbHBIC Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiacCU(UKALUS OpraHUYECKUuX peakiuil. OKUCIUTENTBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsS BEIIECTB M UX IPEBpaALICHUI:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIbBITHl MO MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IPU HATPEBAHUU
(mnaBneHue, OOYTIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIECTB.

Yriesoaopoasl

Ankansbl. ["'omosiorudeckuil psiji aakaHoB, oOuas GpopMyina, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3alnsi aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
QJIKAHOB.

XYWMHUYECKHE CBOMICTBA QJKAaHOB: pEaKkUUHd 3aMElIeHUs, H30MEpHU3aluHu,
JNErUIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasnenue o
MEXaHHU3Me PEaKIi PauKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoie. CriocoObl OMyueHUs! U MPUMEHEHHUE aJTKaHOB.

[Muknoankanel. O0mIas ¢popmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOEHUS ¥ XUMHUYECKHX CBOWCTB MaibIX (IUKIOMPONAH, LUKJIOOyTaH) W



OOBIYHBIX (IIMKJIOMEHTaH, HUKJIOTeKCaH) LUKIOAIKaHOB. CrOCOObl MOMY4YeHHS U
IIPUMEHEHNE UKIIOAIKAHOB.

Anxensl. ['oMmonornyeckuil psaj ajJKkeHOB, o0mmias (Gpopmysa, HOMEHKIATypA.
DJIEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] aJKEHOB, Sp*-
ruOpuan3anysi aTOMHBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reomeTpuyeckas (UMc-TpaHc-) u3oMepus. Puznyeckue CBOWCTBA AJIKEHOB.
XHAMHMUYECKUE CBOMCTBA: PEAKLIMM INPUCOCAVHEHUS, 3aMEIIEHUS B O-TOJIOKECHUE
IIPU JBOMHOM CBSI3H, NOJMMepH3auuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbBIE peakMy Ha BOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus aakaaueHoB (CONpsHKEHHBIC, NU30JIMPOBAHHEIE,
Kymyaupoganusie). OcoOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpSDKEHHBIX  nueHoB, 1,2- wu 1, 4-npucoegunenue. llonmmmepusamus
COMpPsKEHHBIX JUEHOB. CrIOCOOBI MOJIyYEHUs U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii alkMHOB, 001as Gpopmysa, HOMEHKIAaTypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anysi aTOMHBIX opOuTanell yriepona. Pu3nyeckue CBOMCTBA AJKUHOB.
XUMUYECKUE  CBOMCTBA:  pEaKUMU  IIPUCOCAUHEHHUs,  JUMEpHU3ALUU U
TPUMEPHU3ALNU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TpOMHYIO CBs3b. KauecTBEeHHBIE peakluu Ha TPOHYIO CBsI3b. CrIOCOOBI MOJTyUEHUs
Y IPUMEHEHUE AJIKWHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omMosoruyeckuii psif apeHoB,
oOmas popmMmyina, HOMEHKIATypa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJAHOM pPaJUKalle, PEaKUWHA NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX PATUKAJIOB, KapOOKCUIBHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcobGeHHoCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusanus cruposna. CriocoObl NOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HeTh 1 €€ mpoucxoxacHue.
KameHHbIN yroias U npoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:
NEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[TponykThl nepepaboTKu HEPTH, UX IPUMEHEHUE B IPOMBILLIIIEHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, LHAHOTPYIIILY,
amMmuHOrpynmy. JlelicTBue Ha TajJOTeHNpPOU3BOAHBIE BOJHOIO M CIMPTOBOTO
pacTBopa IIENOYU. B3auMoAenCTBHE OUTajJOr€HAIIKAHOB C MAarHUEM M LIMHKOM.
Ilonsatue 0 METAIIIOOPTraHUYECKUX COCIMHEHUSAX. Hcnonp3oBanue
raJlOT€HIPOU3BOJHBIX  YTJIEBOJAOPOAOB B OBITY, TEXHUKE M TP CHUHTE3e
OpPTraHUYECKUX BEILECTB.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
u3ydeHue (QU3NUYECKUX CBOMCTB YIJI€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pAacTBOpa IEpMaHraHaTa Kalivs, B3aWUMOJICUCTBUE allETUJICHA C
aMMHaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHApyKEHUE
yriepoga ¥ BOJOPOJA B OpPraHWYECKUX BEIIECTBAX, IOJYYEHHUE IJTUIEHA U
U3Y4YeHHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekiusMu «Hedtb» u «Yromby, c
oOpa3lamM TJIacTMacc, KaydyyKOB M PE3HHbBI, MOJECIMPOBAHUE MOJIEKYI
YTJIEBOIOPOIOB U TAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciiopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CcOUPTBHL. CTpoeHHMEe MOJeKyn (Ha Ipumepe
MeTaHoJa W 9TaHona). ['omomormyeckuil psa, oOmas Gopmyna, H3OMepus,
HOMEHKJIaTypa © Kkinaccuukamms. Dusuwdeckue CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XWMUYECKHE CBOWCTBA: pPEAKUUHM 3aMEIICHUs, JeTrujpaTallid, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMU W  HEOPraHMYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢upsl, HOMEeHKIaTypa U u3oMepus. OcoOeHHOCTH (HUBHUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusuueckue u
XUMHUYECKHE CBOMCTBA: PEAKLMU 3aMEUICHUS, B3aUMOJIEHCTBHE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHUCJIOTAaMU, KayeCTBEHHAas peaklusi Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHne 0o MeXaHM3ME peakUuid HYKICO(PUIBHOTO 3aMEILIEHUS.
JeiictBue Ha opraHu3Mm 4esnoBeka. (CrnocoObl MOMYyYEeHHS U TNPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
oensonbHOro siapa. dusmueckue cpoiicTBa (peHona. OCOOEHHOCTH XHMHUYECKUX
cBOiCTB (eHona. KadecTBeHHbie peaknuu Ha (eHos. TokcHYHOCTH (PeHoma.
Crnioco6b1 osryuenust u npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETUHEHUSI — alTbJICTH/IBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIbl. ['OMoJIOrHYecKue psifbl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMmepusi U HomeHkiarypa. dusnueckue CBOICTBA albACTHAOB U
KETOHOB.  XUMHYECKHME CBOICTBAa  albJIETHAOB U  KETOHOB:  pPEAKIUHU
npucoeauHenns. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEaKIUU Ha allbJIEeTH/Ibl.
CriocoObl OJTy4eHHs U IPUMEHEHHE allbJETHI0B U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKkIatypa. @u3nuecKkrue CBOMCTBa
OJIHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BoIOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi STepuPUKalUUA, PEAKIUU C Yy4aCTHEM YTIEBOJOPOJHOTO pajvKaa.
OcoOeHHOCTH CBOWCTB MYypaBbHUHOW KHUCJIOTHL. [loHATHE O TPOM3BOIHBIX



KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMPENECIbHBIX UM aPOMATHUYECKUX KapOOHOBBIX KHCJIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BhICHIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJIbMUTHUHOBAs, OJICUHOBAs, .JUHOJE8As,
JUHONIeH08as KUCHoThl. CoCOOBI MOTYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. ['oMonoruueckuit psn, oOmas dopmyna, U30MEpUs U
HOMeHKJIaTypa. Dusuyeckne M XUMUYECKHME CBOMCTBA: TUAPOJIU3 B KUCIOW U
HIETIOYHOM Cpee.

Kupsl. Ctpoenne, pU3NIECKUE U XUMUYECKUE CBOICTBA KUPOB: TUIPOIH3 B
KHCJION U 1IeoYHOou cpene. OCOOEHHOCTH CBOWMCTB KUPOB, COAEPHKAIIMX OCTATKU
HETPEICIbHBIX JKUPHBIX KUCIIOT. JKUPHI B IPUPOJIE.

MBpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOmas xapakTepucTrka yriaeBoaoB. Kimaccudukanus yrieBoaoB (MOHO-, JH-
U nojucaxapujbl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, rajakTo3a, pubo3a,
ne3okcupuOo3a. dusznyeckue CBOMCTBA W HAXOXKJeHHE B mpuponae. DoTocuHTes.
XUMHYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
IpyMIl, CIUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIIOKO3bI, €€
3HAUCHUE B KU3HENEATECILHOCTH Oopranu3Mma. Jucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTanaBnuBaoIe 1 HEBOCCTaAHABIMBAIOIIKE AUcCaxapuabl. [ uaponus
nucaxapunioB. Haxoxxenue B npupojie u npuMenenue. [lonucaxapuabl: Kpaxmal,
JIMKOTeH M 1eiunofo3a. CTpoeHue MakpoOMOJEKYyJl Kpaxmala, TJIMKOTeHa U
HEeUTIoNI03bl.  PU3WYECKHE CBOWCTBA KpaxMajla W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaya: THAPOJN3, KaYEeCTBEHHAs peaklUus C HOAOM. XHUMHYECKHE
CBOMCTBA LIEJUIOJIO3bL: TMAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).

DKCTepUMEHTANIbHBIE METOAbl H3Y4YCHHs] BEIIECTB M HMX MPEBPAIICHUN:
PacTBOPUMOCTD PA3IMYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CIHMPTA B ajbAETUJ Ha PAacKaJIEHHOW MEIHON MPOBOJIOKE,
OKHCJIEHHUE ASTHJIOBOTO CHHMpTa JUXPOMATOM Kajusl (BO3MOXKHO HCHOJIb30BaHHUE
BUJICOMATEPHUAIIOB), KAaueCTBEHHbIE PEAKIMH Ha albAETUAbl (C THUIPOKCHIOM
muammuncepeOpa(l) u  rumpokcuaom  menu(ll)), peakuums raunepuna ¢
ruapokcuom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBUE PacTBOpa TIIIOKO3bI ¢ TuiapokcugoMm meau(ll), B3aummonericTBue
Kpaxmajia ¢ MOJOM, PEIIeHHE SKCIEPUMEHTANbHBIX 3a/1ay 1no teMam «CrnupTel U
(benonb», «KapboHoBbIE KUCTOTHL. ClIOXKHBIE 3DUPBD».

A3oTcoepxaniue OpraHuyecKkue coeJuHeHms.

AMUHBI — OpraHMYEeCKHEe MPOU3BOJHBIC amMmMHuaka. Krnaccudukanus aMHHOB:
anidaTrnyeckue W apoMaTHUYeCKWe; TEepPBUYHBIC, BTOPUYHBIE M TpPETHYHBIC.
Crpoennie MoJiekys, oOuas (opmyia, U30Mepusi, HOMEHKIATypa U (U3HUECKHUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA amu(aTUYECKHMX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAaHKUE, B3aMMOJAECHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHUCIIOTOW.
Conu anKuiaMMOHUS.



AHWIMH — TPEACTaBUTEIb AaMUHOB apoMatuyeckoro psaa. CrpoeHue
aHwiIMHa. B3anMHOe BiMsiHUE TPy aTOMOB B MoOJieKyJie aHuIMHA. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHuiMHA. KayecTBeHHbIEe peakiuu Ha aHuiuH. CrocoOsbl
MOJIyYeHUs] M NpUMEHeHHe anudarnueckux aMuHOB. [lonyueHue aHUIUHA U3
HUTPOOEH301a.

AmuHokucnoTel. Homenknatypa u uzomepusi. OTienbHble IPEeICTaBUTENN O
AMUHOKHUCIIOT:  TJIMLIMH, allaHuH. @Ou3nyeckue CBONCTBA aMUHOKHUCIIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepPHBIX  OPTaHUYECKHUX
COCIMHCHUM, peaKmus MOJMKOHICHCAINHA, O0pa30oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TIEMITH]IOB.

benku kak mpupogHbie ToJMMephl. llepBuuHas, BTOpWYHAS M TPETHUIHAS
CTpyKTypa OenkoB. XWUMHYECKHE CBONCTBA OCJIKOB: THUIAPOJU3, JCHATYpaIus,
KauyeCTBEHHBIC PEAKIINH HA OCIKH.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M UX MPEBPAIlCHUIA:
pacTBopeHHe O€NKOB B BOJIE, JEHATypalusi OEJIKOB NMPU HArpeBaHUM, IIBETHHIC
peakuuu Ha O€JIKM, peIIeHHWE OKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A3oTcomepkalye — OopraHhyeckue — coeauHeHus» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCTUHEHUN.

BricokoMoOJIeKyJISIPHbIE COeINHEHMNSI.

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpHU3AIU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETUIMETaKpUiIaT, MOJUKApOOHATHI,
novdTHWIeHTepedTanat). Y TUIN3alus U nepepadboTka miacTuka.

DnacToMephr: HATypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4qyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, METK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYEHUS (TedioH, KeBJap,
AJIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMopa3iaraeMplie TTOJIUMEPHI).

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAILICHUIA:
O3HAaKOMJIEHHE C 00pa3laMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIIECHUE OJKCIEPUMEHTAIbHbIX 3adad 1o Teme «Pacno3HaBanue
MJIaCTMAcC ¥ BOJIOKOHY.

PacuéTHrble 3amaun.

Haxoxaenue MoJIeKyJISIpHOM (DOPMyJbl OpPraHUYECKOTO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJEHUE
MOJICKYJIIPHON  (DOPMYIBI  OPraHUYECKOTO COeAUWHEHUs To0 Macce (00béMy)
MPOIYKTOB CTrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) TPOTYKTOB
peaKkiMu W/WIW WCXOMHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOPMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €Tr0 XWMHUYECKHX CBOWCTB WJIU CIIOCOOOB



MOJTyYeHUs, OMpPENEICHUE JOJM BBIXOJAa MPOAYKTAa PEAKIHUU OT TEOPETUUYECKU
BO3MOYHOTO.

MeXIpeaMeTHbIE CBS3H.

Peanu3zanust MeXnpeIMeTHbIX CBSI3eH MPU U3YYSHUN OPTraHUYeCKOW XUMHHU B
10 xjacce oCyIIeCTBISIETCA Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX T[IOHSATHUH, TaK M TOHSATHHA, NPUHATBIX B OTICIBHBIX IpeAMETax
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE TTOHITUS: SIBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEopus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauusg, HaOIIOJICHHE, H3MEpEHHE,
HKCIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

®duszuka: Marepusi, aroMm, DSJEKTPOH, MPOTOH, HEUTPOH, MOJEKYIa,
HSHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBa, (PU3MUECKHE BEIMYHHBI, C€IUHUIBI HU3MEPEHUs, CKOPOCTb, SHEPTHs,
macca.

buonorusi: knerka, opraHu3M, SKocucTema, Ouocdepa, MeTadoJIN3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepoTpOHBI TUI NHUTAHUA, OpPOKEHUE,
doTtocuHTE3, IbIXaHUE, OEJIKH, YIJIEBOABI, >KHUPbl, HYKJIECHHOBBIE KHCIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3HbIe HCKOMAEMBbIE, TOIIUBO.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHTAHUS,
MOTIOIIIHNE CPEJICTBA, MATEPUAIIBI H3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKASA XUMUSA
Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX siaep. XUMHUECKHU anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noAypoBHHU. AToMHBIE opOuTanu. Kiaccudukaius XUuMHUYECKUX 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DnexkTpoHHBIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(DUTYypallMi HOHOB.
DIIEKTPOOTPUIIATEIILHOCTb.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NepUOINYECKOTO 3aKoHA U llepronnueckoil cucTembl
XAMHUYECKUX DAJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CIOXKHBIX BEHIECTB MO TpynmaM MW MOepuoiaM. 3HAYECHUE
nepuoauueckoro 3akona /[.1. Menneneesa.

XuUMHYECKass CBA3b. BuUIBI XUMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJICGHTHOW CBSI3UM: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJUHA CBSI3U. [10sIpHOCTD, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJECHTHOM CBs3W. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexMoneKysapHbIe B3aUMOIEHCTBHS.



BajleHTHOCT, M BaJleHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPe COEAMHEHUIN
AJIEMEHTOB BTOPOTO MIEPHUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHlbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. VictunHbie pactBopsl. IIpencraBinenue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAXEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J10Jisl BEUIECTBA B PacTBOpE, MOJIsIpHasi KOHIIEHTpanusa. HacellienHbie u
HEHACBIIIIEHHBIC PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiuys n HOMEHKIaTypa HEOPTaHWYECKUX BEIIESCTB. | pUBHATLHEIC
Ha3BaHMs OTJIEIbHBIX IPEACTABUTENIE HEOPTraHUYECKUX BEIIECTB.

Knaccudukanysa XuMHU4ecKuxX peakiuii B HEOPTraHUYECKOW M OpraHUYeCKOn
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakIiluy, €€ 3aBUCUMOCTh OT Pa3IuYHbIX (HaKTOPOB.
['oMOreHHbIE U reTeporeHHble peakuuu. Katanus u katanu3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XUMHUecKoe paBHoBecue. KoHcTanTa
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIUSIONIMEC HA TOJIOKEHUE XUMHYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYaCTBYIOIIUX B
peakuud. [Tpunnun Jle [laTense.

Onektponutuyeckass aucconanus. CuiibHblE W CIaOble  3JIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpasibHas,
nienioyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTEIBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHSI W BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeETOoH 3JIEKTPOHHOro OajaHca.
DIEKTPOIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS BEUIECTB W HMX NPEBpALICHUN:
pa3lioKEHUe TMEPOKCUJAa BOJOPOJa B MPUCYTCTBUM KaTajlu3aTopa, MOJENU
KPUCTAUTNYECKUX PEHIETOK, MTPOBEJICHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabl PacTBOPOB C TMOMOIIBI WHIWKATOPOB, HW3Yy4YCHUE BIMSHUS Pa3IMUHbBIX
(hakTOpOB Ha CKOPOCTh XHMHYECKOW PEaKIMU U TOJIOKEHUE XUMUUYECKOTO
paBHOBECHSI.

Heopranuuyeckass xumusi.

[Tonoxenne HemeraiwuioB B llepuogmueckon cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUS WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJLIOB. AJUJIOTPOIHUSI HEMETAJJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,

docdopa u yriaepona).



Bonopon. Ilomydenne, ¢usnyueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
METallaMM M HEMeTaJUllaMH, BOCCTaHOBHUTENIbHbIE CBOMCTBA. [ HMIpuibl
TomuBHbBIE AIIEMEHTHI.

["anmorensl. Haxoxnenue B Mpupoje, CrocoObl MOdydeHus, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. ['amoreHoBofopoabl. BakHelne KUCIOpOACcoIepKallinue
COEJIMHEHHUS rajnoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI TOTYUYECHHUS
rasioreHoB. [I[ppuMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopoaa. @u3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxpaenue B TpHUPOAE, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoil kucnoTel. [I[puMeHeHre cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COCTMHEHHUM. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenne B mpupone, CHocoObl MONMydeHUs, (HU3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHHE B IpUpoje. AJUIOTPOINHBIE  MOJIU(PUKALINY.
dusznyeckue M XUMUUYECKHME CBOWCTBA TIPOCTHIX BEHIECTB, OOpPa30BAHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yrnepona(lV), yromeHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAaHHBIX YTJIEPOIOM, U €T0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHuil. CTeKs0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetaiuioB B Ileprnoandeckoi CUCTEME XUMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX 000JIOYeK aTroMoB MeTauioB. OOrue
¢dbuznyeckue cBoiicTBa MeTauioB. [IpuMeHeHHWe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  metawioB.  OOmMe  CrocoOsl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPTHS, MUPOMETAILTYPIus,
anexkTpomeraiuryprus. I[lonsarue o koppos3un metamwioB. CrocoObl 3aIlUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OJJeMeHToB. Hartpuii w kanuii: mnomydeHue, GU3NYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COECUHEHHUI.



OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX OHJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (Qu3nYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB M HUX COECAHMHEHUHU.
XKécTkocTh BOJIBI U CTIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: TTOTy4YeHue, Gu3ndecKkue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBAa M €ro coeAuHeHud. AmdorepHbie CBOMCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOouHbix mnoarpymnn  (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUIbl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u NpuMeHeHne XpoMa.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHla W €ro COCIWHEHUU.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a M e€ro coequHeHuil. OKCupl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
U €ro CILIABOB.

du3nuecKre U XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHui. [lonyuenue n
IIPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [[puMenenune
[AHKA U €r0 COeANHECHUH.

DKCINEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJIE, H3YyYEeHHE KOJUIeKIMH «MeTamuibl W CIUIaBbl», B3aUMOJEHCTBUE
MICJIOYHBIX M IIEIOYHO3EMENIbHBIX METAIIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
1IeJI04Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJUIOB, B3aMMOJECHCTBUE THUIPOKCHUIOB AIIIOMUHHS W LHHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 110 TeMaM
«Tanorensr», «Cepa u €€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUSY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMus M KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTUA yenoBedecTBa. [lonsTue
O HAy4yHbIX METOJaX I[IO3HAHMUS W METOAOJOTUH HAYyYHOTO HCCIEIOBaHUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOJIYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
oOecIieyeHU ! ITUIIEBOI OE€30IaCHOCTH.

KocMmetnueckne u mnapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCMOJIb30BaHUsl MpenapaToB OBITOBOM XHWMHUHU B TOBCEAHEBHOM
KU3HU.

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

XuMus B CEIbCKOM X03sicTBE. OpraHndyecKkre U1 MUHEpaIbHbIE YI0OpPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIA OJHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakuuu, €Ciad OAHO M3 BEUIECTB JAaHO B BHUJAE pPAcTBOpa C OIPEICIEHHON
MAacCOBOM JOJIEH pPAacTBOPEHHOTO BEUIECTBA, MACCOBOM JOJA U MOJIIPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOIYKTa pPEaKUHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeOMETHBIX CBA3€H NOpH  HU3ydyeHUH oOwmed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUH, IPUHATHIX B OTACIIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallU3, CUHTE3, KJaccu(uKalus, nepuoguIHOCTb, HAOIIOICHHE,
MU3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEII[ECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBA, HJICAIbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocHcTeMa, onocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJIEMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIUBRO,
pecypcHl.

TexHomorusi: XMMUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIC
MaTepHUalbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBASI MPOMBIIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOI'PAMMBI 110 XMMHNU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIIETI'O OGPA3OBAHI
JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HAJIU4UE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYpPhl; CIIOCOOHOCTH CTABUTH IIEJIU U CTPOUTH
YKW3HEHHBIE TIJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUA MpeaMeTa «XUMHsS» OTpPaKaroT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTH
O0Oy4JaronIMXxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEIHLHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAJIBbHBIX HOpPMax M MpaBUiiaX MEXIMYHOCTHBIX
OTHOILICHHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IEHHOCTHOTO OTHOLICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPUH W MPAKTHYECKOTO
MPUJIOKEHUS XHUMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPE3yjbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TO3HABATEIbHBIX MOTHUBOB B TOJYYEHUH M TMOCIEIYIOIIEM
aHajau3e MH(pOpMaIMKU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTE€UeCTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;



CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SIBIICHUSIMH,
Y NPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

FOTOBHOCTH OIICHMBATh CBOE IOBEJACHUE W TOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUSI MOCIEICTBUN
MOCTYIIKOB;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

MOHWUMAHUS IIEHHOCTEH 3I0poBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3HUYECKOMY M
MICUXUYECKOMY 3710POBBIO;

COOMIO/IeHNsT TIpaBWi O€30MMacHOT0 OOpaleHusi C BEMeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSI LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COI[MAILHOM HAIMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3YYEHHUIO Mpodeccuil pa3iuyHOTO pojia, B TOM
YHUCJie HA OCHOBE MIPUMEHEHUS IIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJIbHOM TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I€JIECO00PA3HOTO OTHOUICHUS K TMPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOIHON U COIMATILHOM CpeIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pelIeHust BOMPOCOB PAllMOHAIBHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPHUATUS JCUCTBUHM, TMPUHOCAIIMX BpPEH OKPYKAOIIEH
MPUPOJIHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJAroNMpUsITHBIE IKOJOTUUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU



IOPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJOTUU
xemohoouu;
7) IEeHHOCTH HAYYHOT'O MO3HAHMSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BHUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
NpECTaBICHUS 00 OKPYXKAroIIeM MHUpE Kak O €JUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpoOJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0COOOM 3HAYUMOCTH XHUMHH IS  COBPEMEHHOM
IUBWIM3AIMN: B €€ TYMaHHUCTMYECKON HAmpaBICHHOCTH M BaXHOHW pOJH B
CO3/IaHMM HOBOM 0a3bl MaTepualbHOM KyJIbTYphl, B PEUICHUH TJI00ATBHBIX
npo0yieM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUYECKOM,
NUIIEBOM U 3KOJOTMYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 0OeCIIeYeHUH
YCJIOBUM YCHEIIHOTO TPYJia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: ITOHMMAHMSI CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIB3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOASAIINUX B HEM N3MEHEHUH, YMEHHUS JIeaTh 000CHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HaydyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C MENbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHHS s
perIeHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIUSX;

WHTEepeca K O3HAHMIO, HUCCIIeI0BATENbCKON AeSITEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOM
JESITEIIbHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yIbTaThl OCBOCHUSI TPOTPAMMBbI IO XMMHH Ha YPOBHE
CpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HaUMMbBlE IS (QOPMHUpPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TTOHATHS, OTpaXKarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa W CHEeNU(PHKY METOJOB TO3HAHMUS,
WCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
IpoIecc, CUCTeMa, HayYHBIH (aKT, MPUHITUI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHs, NCClIeIOBaHNe, HAOTIOACHHE, N3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBHs (TO3HaBaTEIbHbIE, KOMMYHUKATHBHEIC,
pETYyJIATUBHBIE), o0ecreunBaroIIre dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATTLHOM KOMIETSHITMHN 00y4YarOIInXCs;



CITOCOOHOCTh O0yJaroIIIXCs HCIIOJIL30BaTh OCBOEHHBIE
MEXIUCITUTUTMHAPHBIC, MUPOBO33pEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JEHCTBUS B MIO3HABATCIIBHOW U COITMAIBHON MTPAKTHKE.

MeTanpeIMEeTHBIE Ppe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbLHBIMU
y4eOHBIMH  TI03HABaTCIbHBIMH, KOMMYHHUKAaTUBHBIMH M  PETyJISATHBHBIMU
EUCTBUSIMU.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACSATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABICHHBIMU IEISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOLIUE MOHSITHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHU;

BBIOMpPATh OCHOBAaHUA M KPUTEPUM I KJIACCU(PUKAIMKU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHaAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B pacCMaTPUBAEMBIX
ABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUU CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOH
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX W MPAKTUYECKUX 3ajady,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 6a3oBbIe HCCIeA0BATEIbCKIE eiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB M XUMHUYECKUX
pEeaKUunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYCHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIIEAOBAHNSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON PaboTE;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENOBATENLCKOW W MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIILHOMY



MOWCKY METOJIOB pENICHUS] MPAKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IuIHBIX
METO/IOB TIO3HAHUSI.
3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B Pa3jMYHBIX HCTOYHWKAX WH(PopManuu (Hay4dHO-
MOMyJISIpHAsl JTUTepaTypa XHMHUYECKOTO COJICpP)KaHHWs, CIPaBOYHBIC IOCOOUS,
pecypcel HTEpHETa), aHAMU3UPOBaTh MH(DOPMAIMIO PA3UYHBIX BHIOB U (HOpM
IpEICTaBICHHUS, KPUTHYCCKH OLICHUBATh e JIOCTOBEPHOCTH u
HEMPOTUBOPEYHBOCTH;

bOopMyIMpPOBaTh 3alPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3amad
OIIPEIEIIEHHOIO TUIIA;

mpUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KA4yeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: TPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (OpMYIibl, a00peBUATYPHI, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHHKATHBHBIE YHHBePCATbHbIE YUeOHbI€ TeliCTBHSL:

3aJ71aBaTh BOMPOCHI 110 CYIIECTBY OOCYX/TaeMOM TEMBI B X0/I¢ AUAJIOTa U/UH
JTUCKYCCHH, BBICKA3bIBATh MJIeH, (POPMYJIUPOBATH CBOM MPEIIOKCHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEIOKCHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIlUCH Pe3yJbTaTOB IO3HABATCIIBHON JCATCIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIIEHO MJIH COBMECTHO CO CBEPCTHUKAMH ITPH BBIMOIHCHUN
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKOH pabOThl MO MCCIICIOBAHUIO CBOWCTB
W3yYaeMbIX BEIICCTB, peaan3alliid y4eOHOro MpoekTa, U (HOpMyIHpOBATH BHIBOJIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCICAOBAHUN ITyTEM COTJIACOBAHUS TO3HUIAN B
X0J1e 00CYXIeHHUS 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
JEATEIIbHOCTh, OMpenensis €€ [eau M 3ajladyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHGHUM YYEOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BBIOMpaATh HamOoliee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUN O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBJISITh CAMOKOHTPOJIb JICSITEILHOCTH Ha OCHOBE camMoOaHajau3a Hu
CaMOOILICHKH.

IMMPEAMETHBIE PE3YJIBTATDBI
[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMUU HA YTITyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUIECKUE



JUIs y4eOHOTro mpeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUIMA
10 OCBOEHUIO, MHTEPIPETAUU U NpeoOpa3oBaHUIO 3HAHUM, BHUJIbI JAESITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NPUMEHEHHUIO 3HAHUU B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
IporpaMme II0 XHMHMM TIPEIMETHBIE PE3yJIbTaThl IIPEACTABICHBI 110 TOJaM
U3Y4YCHUS.

10 KITACC

[IpenMeTHbIE pe3yJbTaThl OCBOCHUS Kypca «OpraHudyeckas XUMHSI»
OTpaXaroT:

c(OpMUPOBAHHOCTh TPEACTABICHUNA: O MECTEe W 3HAUYCHUU OpPraHMYECcKOn
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B OOECHEYEHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEUICHUH MPOOJIEM 3KOJIOTMYECKOW, SJHEPTETUYECKON U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHUKOB SHEPIUH, B obecrieueHnn palMOHAIBHOTO
IPUPOJIOTNIOIb30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI M OOIEH KyJIbTYpbl
Yell0OBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO U IIPUPOJHOM CPELE;

BJIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE IMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U JIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpuAu3als AaTOMHBIX oOpOuTalield, HWOH, MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pajgukai, CTpyKTypHble (opmyibsl (pa3BEpHYThIE, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTUYECKUA pANl, TOMOJIOTH, YIIEBOAOPO/BI,
KHCIIOPOJ- U a30TCOAEpKAIlME OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPDHBIE COEIWHEHHS; TEOPUH, 3aKOHBI
(nmepuognueckuit 3akon J[. M. MeHneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
U TPEeBpaLEHUS] HHEPrul NpHU XUMHUYECKHX pEeaklusAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHUHU, MUPOBO33PEHUYECKHUE 3HAHHUs, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; MPEJICTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIUi, TEPMOJUHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AMMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHbI 3 dekTol, opueHTanTsl | u Il pona);
(bakToJOrMYeCKUe CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TepepabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKCTB OPTaHUYECKHUX COEIMHEHMIA;



c(OpPMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBJIECHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUUYECKUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEaKUUd U PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEICTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakluuii HOHHOTO oOOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHCHUIA;

W3TOTABIMBATH MOJIEIN MOJICKYJl OPTaHUYCCKUX BEIIECTB JJISI WILUTFOCTPAIIUH
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHCTEMaTHYECKOMN
HomeHkiatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUA JJIA OTIEIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIEPHH,
ATWICHIJIMKOb, (eHos, (QopMaibIerull, aneTajblerujl, aleToH, MypaBbHUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJICMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh, yMEHUS ONpPENEsATh BHJ XUMHUYECKOW CBSI3U B
OPTraHWUYECKUX COCIWHCHHUSX (KOBAJICHTHAasS W WOHHAS CBS3b, G- M T-CBS3b,
BOJIOPOJTHAS CBSI3h);

cOPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

cOPMHPOBAHHOCTh ~ YMCHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIUYHBIX NPEICTABUTENCH pPa3THMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJETHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COSAUHEHUHN OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Coipbs (He(Th, TPHUPOIHBIM Ta3, Yyrojib), CIOCOOBI €ro NepepadoTKu U
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;



c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ATH 3HAHUS;

chOpMHUPOBAHHOCTh yMEHUs MPUMEHSTh OCHOBHBIEC orepanuu
MBICJIUTENILHON JESITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IlIeHue,
CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBS3€U — NI U3YYCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMHUYECKUX 3HAHUH C
MOHATUSMUA W TIPEJICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB JJIS
0oree OCO3HAHHOTO MMOHUMAHMS CYIIHOCTH MAaTepUalbHOIO EIUHCTBA MHPA,
WCITOJI30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMHUHU ISl OOBSICHEHHS U
MIPOTHO3WPOBAHUS SIBJICHUH, IMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHUM: TPOBOJUTH PACUETHI MO0 XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BEMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEII[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHYECKOU
dbopMysbl BElIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XMMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  TMOCIEACTBUSL  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEIbHOCTH YEJOBEKAa, CBSI3aHHOW ¢ MepepadOoTKOU
BEIIECTB, MCTOIL30BaTh MOJYICHHBIC 3HAHUS JIJIST TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIHSIX, CBSI3aHHBIX ¢ XMMUECH;

c(hOpPMHPOBAHHOCTh YMEHHI: CaMOCTOSTEIHFHO IUIAHUPOBATH U TIPOBOIUTH
XUMUYECKANW DKCIEPUMEHT (TIOJIyYCHHE W H3yYeHHE CBOWCTB OPTraHUYECKHUX
BCII[ECTB, KAYECTBEHHBIC pEaKIHWH YTJIEBOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCIIOPOJICO/IEPKAIMUX OPraHMYECKUX BEIECTB, PEIICHHUE HKCIIEPUMEHTATbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMyIupoBaTh IIEJIb HUCCJEAOBAHMS, TPEICTABIATh B pa3lIuyHON Gdopme
PE3yNbTAThl HKCIIEPUMEHTA, aHATTM3UPOBATh U OIICHUBATH WX JIOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBWJIa IKOJIOTHYECKHU I1eJIeCO00Pa3HOTO TOBEACHUS B OBITY H
TPYIOBOM NEATEIHHOCTH B IEJISIX COXPAHCHHUS CBOETO 370POBBS, OKPYXKAIOIICH
MPUPOTHON Cpebl U JOCTHKECHUS €€ YCTOWYHNBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JICWCTBUS Ha JKHUBBIC OPTaHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHMMAs cMbIci nokaszarens [1J1K;

aHAIM3UPOBATh I1€JIECO00Pa3HOCTh MPUMEHCHHS OPTaHMYECKHX BEIIECCTB B
MIPOMBITIUICHHOCTH ¥ B OBITY C TOYKH 3pEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUMH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUU B PA3IMYHBIX UCTOYHHUKAX (HAydHasl U y4eOHO-HAy4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMainuu, HTEpHET U apyrue), KpUTUIECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.
11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMHS» OTPaKaroT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHDa,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBIICHUN MPUPOJIBI, O MECT€ W 3HAYECHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B OOECIEUEHUHU YCTOMYUBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJIUIIHUHBI, CO3JJaHUM HOBBIX MaTEpPHUalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAllMOHAILHOTO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBAaHUM MHPOBO33PECHHUSI W OOMIeH KyJIbTyphl YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOIHOMN

cpene;
BJIAJCHUC  CHUCTEMOM  XUMHUYCCKHX  3HAaHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKUM OJJIEMCHT, aToM, SJIpO aroMma,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIC OpOUTAIH, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHMSI aToMa, TUOpUIM3aIis aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUTMYECKasl PEIIETKA, XUMHUYECKasl peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JTUCCOLMAlIMS, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakiiu, CKOPOCTh XUMUYECKON peaKklii, XUMUUECKOE PAaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpUS AICKTPOJUTHUUYECKON TUCCOIUALMM, TEPUOIUUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MPEBPAILEHUS] SHEPTUU NPU XMMHUUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUSI O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEIACTAaBICHUS O MEXaHU3Max XHUMHYECKHUX
peakiui, TEpMOJMHAMHUYECKHMX M  KUHETUYECKHMX 3aKOHOMEPHOCTSX  HX
MPOTEKaHUs, 0 XUMUYECKOM DPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHCTEMaXx;
(haKTOJIOTUYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH ~ YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX, BUJ XMMHUYECKON CBSI3U (KOBaJIEHTHA,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAIMYECKOW pEIIETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEILIECTB OT
BHUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOpMUPOBAHHOCTh ~ YMEHHI:  KJIacCH(UIUPOBATH:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIMHU IO PA3JIMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pEarupyronux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa U
JPYTHE); CAMOCTOATEIHHO BbIOMPAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALIUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKUH;

c(pOpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUYECKOTO 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XMUMHYECKHX JJIEMEHTOB IIEPBOrO—YETBEPTOTO IEPHUOIOB
[lepuomnueckoit  cucremsl .M.  MeHngeneeBa,  UCNOJNB3ysSl  TOHSTHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB M UX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHHUI: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILIECTBOBAHHE TI'€HETUYECKOM CBA3M MEXIY HEOPTraHWYECKMMH BEIIECTBAMH C
MIOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

C()OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
TUX pPEAKUUH; peakluil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  pEakUMil  TUAPOIW3a;  PEaKIuil
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe T’MIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUS);

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIHUN € y4ETOM HMX DHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUS! CKOPOCTH XHMMHMUYECKOW peaKIMu B 3aBUCHUMOCTU OT Pa3IUYHBIX
(bakTOpOB, a TAaKKE XapaKTep CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHS TO]I BIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpunui Jle [larensbe);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaThb XUMHUYECKHE peakluu,
JeXallue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUs CEPHOW KHCIOTHI, aMMHAKa,



oOIre Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; I€1eCO00pa3HOCTh
IPUMEHEHUSI HEOPraHWYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUA NpPUPOAbl — HAOJIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIEPUMEHT (pEaJIbHbIM U MBICIICHHBIH ), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaXx,
YMEHUS NPUMEHSTh 3TH 3HAHMS IIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHHS XHUMHUYECKHUX SBJIICHUH, HMEIOIUX MECTO B MPHUPOJIE,
IPaKTUYECKOM AESITENIbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUSI BBISBISTH B3aMMOCBSI3b XUMHUYECKHX 3HAHHUH C
MNOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
00J1€€ OCO3HAHHOIO MIOHUMAHUS MAaTEPUAIBHOIO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUSI TMPOBOIAUTH PACUYETHl: C HCMOJB30BAHUEM
IOHATUI «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJSPHAsi KOHLIECHTPALW»;
Macchl BeleCTBa WM 00bEMA ra3a 1O U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WK 00bEMY OJHOTO U3 YyYacCTBYIOIIMX B PEaKIMU BEIIECTB; TEIJIOBOro 3(dexra
peakuyy; 3Ha4€HHsI BOJOPOJHOIO ITOKAa3aTelsii PaCTBOPOB KUCIOT U ILEJIOYEH C
U3BECTHOM CTEMEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
orpenenéHHON MaccOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WJIM J1aHO B M3OBITKE
(MMeeT TpHMECH); JOJIM BBIXOJA MPOJIYKTa peaKuu; OOBbEMHBIX OTHOUIEHUH
ra3os;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMUYECKUNA  JKCIEPUMEHT  (IIPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C MOMOINBIO HWHAMKATOPOB, H3YyYECHHE BIIUSHHS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuH, pelIeHHe
OKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamns» u «Hemeramib») ¢
coOJI0IeHHEM TIpaBUJl O€30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (GOpMyIuUpOBaTh LEeJdb HCCIEAOBAHUSA, MPEICTaBIATh B
pa3iauyHON (opMme pe3yabTaTbhl SKCIEPUMEHTA, aHAJIU3UPOBATh U OLCHUBATh UX
JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTH YMEHUI: COOIIONATh MTpaBJIa MOJIb30BAHNS XUMHUUECKON
nocyol W JabopaTOpHBIM O00OpyJAOBaHWMEM, OOpalleHUs C BeEIIeCTBAMH B
COOTBETCTBUM C WHCTPYKIMSMH IO BBINOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OMBITOB, JKOJIOTHYECKH I€JIECO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOM
NEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[I0POBbsSI, OKPYXKAIOIIEeH MPUPOAHON
Cpelbl M JOCTHXKEHHMs €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaThb OIMACHOCTH
TOKCUYECKOTO JEHCTBUS Ha UBbIE OPraHU3MbI OIMpPEACIIEHHBIX HEOPraHUYECKHUX
BENIECTB, MOHMMas cMbIci nokazarens [1K;

C(OPMUPOBAHHOCTh YMEHHUH: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMHYECKON MH(GOpMAIlMU B Pa3IMUHBIX UCTOYHUKAX (HaydHas U yueOHO-HAy4YHas
JauTepaTypa, CpelcTBa MaccoBoil nHpopmaiuu, UHTepHeT u apyrue), KpUTHUECKU



aHAM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadbaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuyecTBo yacos
Ne HaunmeHnoBaHMe pa3je/ioB U TeM K I DJIeKTpoHHbIe (LM (ppoBbIE)
HTPOJIbHBI AKTHYeCKH
n/m  NporpamMmabl Bcero OHTpOI ¢ 1p cexne o0pa3oBaTe/ibHbIE pecypchbl

padoThI padoThI

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
IIpenmer oprannueckoit xumun. Teopus

bu6mmoreka LIOK https://m.edsoo.ru

11 K/T[P%;I;ﬁ:p%ff{mecmx COGTMHEHHH A. 8 bubnuorexa POIII https://resh.edu.ru
Hroro mo pazmeny 8
Paznea 2. Yraesogopoasl
21 [IpenenbHbIE yrieBOOPOAbI — AJIKAHBI, 5 bubnuoreka [{OK https://m.edsoo.ru
LUKJIOAIKaHbI bubmuorexa POIII https://resh.edu.ru
29 HenpenenbHbie yrieBoaoOpOIbl: ajJKeHBI, 14 1 bu6mmoreka [IOK https://m.edsoo.ru
aJIKaJMEeHBI, aJIKUHEI bubmnorexa POIII https://resh.edu.ru
23 ApOMaTHUECKHE YITIEBOOPOLI (apeHbl) 8 bu6nuoreka LIOK https://m.edsoo.ru
bubnuorexa POIII https://resh.edu.ru
24 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB 4 bubnuoreka [{OK https://m.edsoo.ru
U UX nepepadboTka bubnuorexa PO https://resh.edu.ru
25 T aNOreHITPOU3BOIHbIE YIIEBOIOPOJIOB 4 1 bubnmoreka [{OK https://m.edsoo.ru
bubnuorexa POIII https://resh.edu.ru
Hroro mo pazueny 35

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

bubmuoreka [{OK https://m.edsoo.ru
3.1 Crpret. denon 1 1 bubnuorexa POIII https://resh.edu.ru
Ypoxku
KapOoHuibHbIE COeMHEHUS: albIeTUIbI (AKmnacc):https://www.yaklass.ru/p/himija/9-
3.2 U KeTOHbI. KapOOHOBBIE KHCIOTHI. 21 1 klass/organicheskie-veshchestva-
Crnoxnbie 3¢upsbl. Kupbl 102302/karbonovye-kisloty-122869
bu6mmoreka LIOK https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://m.edsoo.ru/

bub6anorexa POIII https://resh.edu.ru

3.3 VYrineBosl

Hroro no pazneny

9
41

Pa3nen 4. A3oTcoaeprkaiiye opranudeckne coeIMHeHUus

but6mmoreka LIOK https://m.edsoo.ru
bubnuorexa POIII https://resh.edu.ru

bubnmoreka [{OK https://m.edsoo.ru

4.1 AMHHEIL. AMHHOKHCIIOTEL. Beki 12 bubnuorexa POII https://resh.edu.ru

Hroro no pazgeny 12

Pa3nen S. BeicOKOMOJIEKY/ISIpHBIE COCAUHEHHS

5.1 BricokoMonekynsipHble COETUHEHUS 6 BuGmorexa [IOK hilpsi//m.edsoo.y
bubnuorexa POII https://resh.edu.ru

HWroro no pazneny 6

OBLIEE KOJIMYECTBO YACOB I1O0 102

[NPOT'PAMME



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KITIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudpoBbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJILHLIe Hpgucnmecxne 0Bpa30BATEIBHBIE
padoThbI padoThI pecypesI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH u BH@HOTeKa HOK
https://m.edsoo.ru
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 9
MM bubanorexa POII
anemenToB /1. . Menaeneena https://resh.edu.ru
bubmuoreka [JOK
12 Ctpoenue BemniecTBa. MHOrooopasue 11 1 https://m.edsoo.ru
' BEILIECTB bubanorexa POII
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
1.3 XUMUYECKUE peaKInu 19 1 3 Brbmiorexa POII
https://resh.edu.ru
Hroro no paszneny 39
Pa3nes 2. Heoprannyeckasi XuMust
bu6mmoreka [JOK
21 HemeTanis 31 1 3 https://m.edsoo.ru
' Bbubmmorexa POIII
https://resh.edu.ru
bu6mmorexa [IOK
https://m.edsoo.ru
2.2 MerTanisl 23 1 2 Brbmiorexa POII
https://resh.edu.ru
Hroro no pazgeny 54
Paszngen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUST B XUMUHU. XUMUS U 9 bubmuorexka [JOK

KHU3Hb

https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

bubanorexa POIII
https://resh.edu.ru

Nroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://resh.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

IIpeamer u
3HAYCHUE
OpraHN4ecKou
XUMUH,
MpEACTaBICHUE O
MHOT000pa3uu
OpraHUYECKUX
COEMHEHHI

DNEeKTPOHHOE
CTpOCHHE
yriaepoaa
(ocHOBHOE u
BO30YKIEHHOE
COCTOSIHHS).
BanentHeie
BO3MOYXHOCTH
aToma yriepoja

aToMa

XuMuyeckass CBSI3b
B OpraHUYECKUX
COCIMHEHMX.
MexaHU3MBbI
oOpazoBaHHs
KOBAJICHTHOM

CBSI3H, CITOCOOBI

KoaudecTBO 9acoB

Beero KoHnTpobH
ble paboThI

1

1

1

IIpakTuye
CKHe
padoThI

yleKTPOHHBbIE HU(POoBbIE 00pa3oBaTebHbIE PeCYPChI

[Ipesentanmss (MHD®OVYPOK):  https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html Ypok (Ludposas OubGmmoreka):
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-
himiil/article Buneoypok: http://school-collection.edu.ru/ Ypok (Sknacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches _-6447217 Buneoypok (MuTtepypok):
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-
organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka Ypok
(POLI):https://resh.edu.ru/subject/lesson/6149/

[Ipesenranus: https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-

ugleroda-klass-271196.html Ypok (AKmacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-
-6447220/re-4a9b0f74-e44d-45aa-9acd-eOead46dac163 Buneoypok:
http://school-collection.edu.ru/ Buneoypoxk (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-

atoma-ugleroda

Buneoypox  (MHTEPYPOK):  https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
[Ipe3enTanus NH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-
3998996.html Buneoypok: http://school-collection.edu.ru/
(AKmacc):https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959



https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://resh.edu.ru/subject/lesson/6149/
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959

paspbiBa CBA3EH

Teopusa crpoeHus
OpPraHUYECKUX
coequHeHnl A. M.
bytneposa.

Buneoypok: http://school-collection.edu.ru/ Buneoypok
(MuTtepypoxk):https://interneturok.ru/book/chemistry/10-klass/organicheskaya-
himiya-10-klass-rudzitis-g-e# Ypok (Axmacc):

https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-

-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217 Ypoxk (Lludposas 6ubnroreka):https://app.onlineschool-
1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article [Ipe3enTanus
(MH®OYPOK): https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-
umk-rudzitis-1651623.html

Bugelt  uzomepunu:
CTPYKTYypHas,
MIPOCTPAHCTBEHHAS!.
ONEeKTPOHHBIE

3¢ deKT B
MOJIEKYJIax
OpTaHUYECKUX
COCIMHEHUM.

Buneoypok: http://school-collection.edu.ru/ Ypok (AKnacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/izomeriia-izomery-6490525 [Ipe3enranus (MH®OYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-1959959.html
Buneoypox  (MHTEPYPOK):  https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-
geometricheskaya-opticheskaya

[IpeacraBnenne o
KiIaccuukauum U

Buneoypok: http://school-collection.edu.ru/ Buneoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-
organicheskih-soedineniy Ypok (AKmnacc): https://www.yaklass.ru/p/himija/10-

CHCTeMaTHYICCKas klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-
HOMEHKJIaTypa veshchestv-6447504 [IpesenTanus
(IUPAC) (MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-
OpPraHUYECKUX organicheskih-soedineniy-497334.html
BEIECTB https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-
5322147 .html

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

o Ypoxk(AKmnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
peakiin N B Kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-
iﬁ;a;;qe‘”“’“ 6964758/re-beh23620-c76f-4452-9a2a-15397825f6¢d Tpesentamyst

(MHO®OVYPOK): https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-



http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-1959959.html
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html

klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/prezentaciya po teme Klassifikaciya himicheskih reakciy v
organicheskoy himii-285796.htm

CucreMmatuszanus u

Buneoypok  (MHTEPYPOK):  https://interneturok.ru/lesson/chemistry/10-

8 00001IeHNe 3HAHUH klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-
10 TEME veschestv-prosteyshaya-i-molekulyarnaya-formuly
AJKaHBI:
Ir)(;ﬁonornqeczlglfnaﬂ Buneoypok: http://school-collection.edu.ru/ _ _
(bO[;MyHa Buneoypok  (MHTEPYPOK): https:_//lnterneturok.ru/Iesson/chgmlstrvll_O-
9 HOMeHKH;Typa " klass/predelnve-uqlevodorodv/alkanv-stroenle-molekuI-nomenkl_atura—f|2|chesk|e-
svoystva VYpok (Lludposas Oubnuoteka):https://app.onlineschool-1.ru/10-
HSOMCPHA, klass/himiya/predelnye-uglevodorody-alka/article Ypok
JICKTPOHHOT 1 (POL):https://resh.edu.ru/subject/lesson/6151/
IIpOCTPAaHCTBCHHOC
CTPOCHUC MOJICKYIJI
Buneoypok: http://school-collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-ego-gomologi-6579437
DUsHIeCKe u h_ttps://W\_NV\_/.valflafss.ru/p_/himii_a/lO-kIass/uqIe_quorpdv-65_79439/alkanv-
fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
10 | xmaraeckue Hpesentaunst  (MHO®OYPOK):  https:/infourok.ru/prezentaciya-po-himii-na-
CBOHCTBA AlKAHOB temu-alkani-klass-1043265.html VYpox (Hudposas
6ubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/predelnye-
uglevodorody-alka/article
Ypoxk (POIII):https://resh.edu.ru/subject/lesson/6151/
Haxoxnenne
AJIKaHOB B IPUPOJIE. Buneoypok:  http://school-collection.edu.ru/  Ilpe3entaumsi:  https:/ppt-
11 CrniocoOsl online.org/445176 VYpok (Lludposas Oubmmoreka):https://app.onlineschool-
ITOJTYYEHUS u 1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
MIPUMEHEHHE VYpox (POIII):https://resh.edu.ru/subject/lesson/6151/
AJIKaHOB.
HuxnoankaHsl: Buneoypoxk: http://school-collection.edu.ru/ Buneoypox (MHTEPYPOK):
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http://school-collection.edu.ru/
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-himicheskie-svoystva-i-primenenie
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-himicheskie-svoystva-i-primenenie
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https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article

klass/himiya/alkiny/article
Ypok (Ludposas Ooubmmoreka): https://app.onlineschool-1.ru/10-

24 g:;;;;ieHHHe Ha klass/h'imiva/kachestvennve—reakcii—orqaniches/article Buneoypok: http:.//s_c_hool—

TPONHYIO CBSI3b collection.edu.ru/ ch.)K(}IKJ.Iacc):https://wva.yaklass..ru/p/hlm||a/10-
klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
Crioco0s1 Buneoypok: http://school-collection.edu.ru/

o5 HOJydeHus u Ypox(AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
MIPUMCHCHHE 6579439/alkiny-svoistva-poluchenie-primenenie-6899279 VYpok (Lludposas
QIKUHOB. ounbnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
Pemenue 3a1a4:
pacuCThl 1o Buneoypok (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

26 | ypaBHEHHIO klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-
XUMHYECKON uglevodorody
peakiumn

27 ggsgfuhg;igiiﬁmg Pemry EI'O:https://ege.sdamgia.ru/

Buneoypok: http://school-collection.edu.ru/
0 TeME
ApeHsl:
;‘;’Iﬁonomqec%im Busieoypo: ~ hitpi/ischool-collection.edu.ru/
(1)01[;Myna YpOK(}{Knacc):https:/_/www.vaklass._ru/p/hlml|a/10—klass/uqlevodorodv—
HOMGHKH;Typa_ 6579439/arenv-benzol-|-e_qo-qomolom-6912879 _ Buneoypok
28 | DnexrponHoe - (I/IHTEPYP_OK):r_]ttps://lnterneturok.ru/Iesson/chemlstryllo— . .
klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-poluchenie-i-
TPOCTPAHCTBCHHOC fizicheskie-svoystva Ypox (Lludpoas 6ubmmoreka):https://app.onlineschool-
CTPOCHHE - MOJICKYIT 1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article Ypok
Oensona u Tosryona, (POIII):https://resh.edu.ru/subject/lesson/4775/
X ¢buznueckue
CBOMCTBA
T —. Buneoypok: http://school-collection.edu.ru/
N . Ypoxk(AKmnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

29 CBOHCTBA  apCHOB- 6579439/areny-svoistva-poluchenie-i-primenenie-6912880 Buneoypok
PeaKIiH (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
3aMCUICHUA

klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-
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https://resh.edu.ru/subject/lesson/4775/
http://school-collection.edu.ru/
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https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva

XUMHUECKHE
CBOMCTBA  apeHOB:
peaxkuuu

svoystva VYpok (LudpoBas Oubimoteka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il1/article
VYpox (POIII):https://resh.edu.ru/subject/lesson/4775/

Buneoypok:http://school-collection.edu.ru/
Ypok (AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/areny-svoistva-poluchenie-i-primenenie-6912880 Buneoypok

30 (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
MMpUCOCAUHCHUA, . . . . - .
OKHCIICHUE klass/aromatlcheskle—uqIevodorodv/aromatlcheskle—uqlevodorod_v—h|m|chesk|e—
OMOIIOMOB 6eH30a svoystvaypok (H_chpo_Ba;I 6H6HH0T_eKa):https://app.onImeschool—l.ru/lO—

klass/himiya/aromaticheskie-uglevodorody-il1/article
OcobenHoctn Buneoypok: http://school-collection.edu.ru/ Ypok (Ludposas

31 | XuMHUYECKUX o6ubnmoteka):https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-
CBOWCTB CTHpOJIA uglevodorody-ill/article
Pemienue
pacuéTHBIX  3a1a4y
Ha  OIpeleseHue

32 MoOJIeKyJISIpHOMH Buneoypok: http://school-collection.edu.ru/

(hopMyIibL

OpraHUYEeCKOTo

BelIeCTBa

Crioco6s1 Buneoypok: http://school-collection.edu.ru/ Ypok (Ludposas

33  HojydeHus u oubnuoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-
MIPUMEHEHUE uglevodorody-ill/article
apeHoB VYpox (POIII):https://resh.edu.ru/subject/lesson/4775/

I'enernueckas [Ipezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-geneticheskaya-
CBSI3b MEXTY svyaz-mezhdu-klassami-organicheskih-veschestv-1540148.html Buneoypok:

34 | pa3znUYHBIMU http://school-collection.edu.ru/ Ypok (Ludposas
KJIaCCaMHU 6ubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-
YIJIEBOAOPOIOB svyaz-mezhdu-klass6/article
Pacuérsl o

35  YPaBHEHHAM Ypok (AKmnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
XUMHUYECKHUX 6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051

peaKuuid.
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Cucremaruzanus u
000011IEHUE 3HAHUN
10 TEME

[IpesenTarmus (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-

IIpuponubii  ras. temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html Buneoypox:
36  IlomyTtHbIe http://school-collection.edu.ru/ Ypok (Iluppoas
HE(TSIHBIE Ta3bl. 6ubnuoteka):https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-
gazl/article Ypox (POILL):https://resh.edu.ru/subject/lesson/6148/
[Ipe3enTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-
KamenHnsiil yrons n temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html Buneoypox:
37 | mpOIYKTHI ero http://school-collection.edu.ru/ Ypok (Ludposas
nepepadboTKu oubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-
ego-pererabot/article Ypox (POILL):https://resh.edu.ru/subject/lesson/6148/
[Ipe3enTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-
Hedtp u cmocoOsr temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html Buneoypok:
e€  mepepaboOTKH. http://school-collection.edu.ru/ Ypox
18 [Ipumenenue (AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
IIPOYKTOB 6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731 Ypok
nepepadoTKu (Iludpposass  OubmmoTtexa):https://app.onlineschool-1.ru/10-klass/himiya/neft-i-
HeDTH. sposoby-eyo-pererabotkil/article Ypok
(POL):https://resh.edu.ru/subject/lesson/6148/
I'enernueckas
CBSI3b MEXTY Buneoypok: http://school-collection.edu.ru/ Ypok (Ludposas
39  pa3nuyHBIMH 6ubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-
KJIaCCaMH svyaz-mezhdu-Kklass/article
YIJI€BOJIOPOIOB
l"anorenomnpoussox
HBIC Buneoypok: http://school-collection.edu.ru/
YIJIEBOIOPOAOB: https://youtu.be/kKUbebihjhO
40  3JEeKTpOHHOE https://youtu.be/dNoxefooPwl
CTPOEHHUE; pPEAKIUU [IpesenTarus (MH®OYPOK):https://infourok.ru/prezentaciya-
3aMemeHHs galogenproizvodnye-uv-10-kl-5218206.html

rajJorcHa.
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https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-gaz1/article
https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-gaz1/article
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HeiicTBue menoueit
Ha

raJIOTeHIIPOU3BOIH

41 g:énmoz[eﬁcmne Buneoypok: http://school-collection.edu.ru/
JIATAJIOTCHAIKAHOB
c MardueMm H
IIMHKOM
Crcrematusanus I:I Buneoypoxk: http://school-collection.edu.ru/ Ilpesentauuss (MHO®OYPOK):
000011eHNEe 3HAHUNA : . T : .

42 https://infourok.ru/prezentaciya-po-himii-obobschenie-znaniy-po-teme-
1o pasiicily uglevodorodi-447951.html
"YraeBogopo b
KonTposnbhas

43 pabora mO Teme
"YraeBogopo b
[IpenenbHbie
OHOATOMHBIC [Ipe3enTanms (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-
CIIUPTHI: temu-spirtiklass-298155.html Buneoypoxk: http://school-collection.edu.ru/ Ypox
TOMOJIOTHYECKU I (AKmacc):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
psn, obmast 6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756

44 ¢dbopMmyia, cTpoeHue Buneoypok (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
MOJIEKYIL, klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-
U30MepHs, i-nomenklatura
HOMEHKIIaTypa, Ypox (Iludpoas oubmmoTeka):https://app.onlineschool-1.ru/10-
KnaccupuKanus, klass/himiya/odnoatomnye-spirty/article Ypok
dusnyeckue (POIII):https://resh.edu.ru/subject/lesson/4769/
CBOMCTBa

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

Xumuueckue Ypoxk(AKmnacc):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
CBOMCTBA 6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-

45  mpenenbHBIX spirtov-6579666 Buneoypok
0JIHOATOMHBIX (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CIIUPTOB klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov

https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-
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https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah

spirtov-2-nukleofilnoe-zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-
spirtov-3-okislenie-spirtov

Ypok (Ludposas oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4769/
CrniocoOsl Ypok (AKnacc):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
MOJy4YECHUS u 6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-

46  npumeHeHue spirtov-6579666 VYpok (LludpoBas Oubamoreka):https://app.onlineschool-
OJIHOATOMHBIX 1.ru/10-klass/himiya/odnoatomnye-spirty/article Ypok
CIUPTOB. (POL):https://resh.edu.ru/subject/lesson/4769/

[Ipocteie  3¢upsi:
HOMCHKIIATYpa U [Ipe3enTanus (MH®OYPOK):https://infourok.ru/avtor-goncharov-t-
H30MEpus, prezentaciya-po-himii-prostie-efiri-klass-2841335.html Buneoypok:

47  ocobeHHOCTH http://school-
¢buznueckux u collection.edu.ru/Ypox(@OKCPOP1):https://foxford.ru/wiki/himiya/prostye-
XUMHUYECKUX efiry-epoksidy
CBOWCTB
MHoroaroMHbIe [Ipezentanus  (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-klass-
CIIUPTEL: po-teme-mnogoatomnie-spirti-3539968.html Buneoypok: http://school-
STUJICHTJIMKOJIb H collection.edu.ru/ Buneoypok

48  rauuepwuH, ux (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
busnueckue U klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
XUMUYECKUE Ypox (Iludpoas oubmmoTeka):https://app.onlineschool-1.ru/10-
CBONCTBA. klass/himiya/mnogoatomnye-spirty/article
C [Ipezentanus (MHOOYPOK): https://infourok.ru/prezentaciya-po-himii-klass-
OCOOBI T
R - po-teme-mnoqoatomnle-splrt|-3539968.html . Buneoypok

49 o (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
pUMEHEHHE . S S
MHOIOATOMHEIX klass/splrtv/poluchenle-l-prlmenenle-splrtov Yppx (Ilndbposas

o6ubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-
CIUPTOB. . )

spirty/article
®deHOoI:  CTpOEHHE [Ipe3enTtanms: https://infourok.ru/prezentaciya-po-himii-fenoli-klass-

50  Mousekysl, 1535601.html Buneoypox: http://school-collection.edu.ru/ Ypok (Lludposas
buznveckue oubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/fenol/article ~ Ypoxk



https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-3-okislenie-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-3-okislenie-spirtov
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://interneturok.ru/lesson/chemistry/10-klass/spirty/poluchenie-i-primenenie-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/poluchenie-i-primenenie-spirtov
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://infourok.ru/prezentaciya-po-himii-fenoli-klass-1535601.html
https://infourok.ru/prezentaciya-po-himii-fenoli-klass-1535601.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article

CBONCTBA. (POII):https://resh.edu.ru/subject/lesson/5727/
ToKCHUYHOCTH
(dbenomna
X HMIUCCKHE Buneoypok: http://school-collection.edu.ru/
51 . Ypok (Ludposas oubmmoTeka):https://app.onlineschool-1.ru/10-
cBoiicTBa (heHoa - )
klass/himiya/fenol/article
Crioco0b1
5y  loIyueHuA u Buneoypok: http://school-collection.edu.ru/ Ypok (Ludposas
MIPUMCHCHHE oubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
(benoia
[IpakTnueckas
pabora  Ne 2.
Peruerne Pemry EI'O:https://ege.sdamgia.ru/
53 | DKCIEepPUMEHTAaJIbHBI ) X
Buneoypok: http://school-collection.edu.ru/
X 3amad 1Mo TeMe
"CnupTsl u
¢deHnonbr"
Buneoypok: http://school-collection.edu.ru/ [IpesenTanms
54 Cgl CgeMaTmaum " (MH®OYPOK):https://infourok.ru/obobschenie-i-sistematizaciya-znaniy-po-
0000111eHre 3HAHUHI U . - - ;
10 TeMe '_[eme—splr_tl—l—fenol|—s—eIementaml—Iaboratorno—praktlcheskov—rabotl—cherez—
informacionnie-1648131.html
Annnernant Hu
KETOHBI: [IpesenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
BJIEKTPOHHOE aldegidi-i-ketoni-klass-1535664.html Buneoypoxk:http://school-collection.edu.ru/
CTPOCHUE Ypok(AKmacce):https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
KapOOHWIHHOU karbonovye-kisloty-6780279/aldeqidy-i-ketony-6777547 Buneoypok
55 | rpymisr; (MHTEPYPOK: https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
TOMOJIOTHYECKHE soedineniya-karbonovye-Kkisloty/karbonilnye-soedineniya-stroenie-izomeriya-
PAIBI, oOrmas nomenklatura Ypoxk (IL{udposas 6ubnuorexa):https://app.onlineschool-1.ru/10-
dopmyna, klass/himiya/aldegidy-i-ketonyl/article Ypox
M30Mepus u (POIII):https://resh.edu.ru/subject/lesson/4776/
HOMEHKJIaTypa
56 | Anbaerunsl u Buneoypok:http://school-collection.edu.ru/



https://resh.edu.ru/subject/lesson/5727/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/obobschenie-i-sistematizaciya-znaniy-po-teme-spirti-i-fenoli-s-elementami-laboratorno-prakticheskoy-raboti-cherez-informacionnie-1648131.html
https://infourok.ru/obobschenie-i-sistematizaciya-znaniy-po-teme-spirti-i-fenoli-s-elementami-laboratorno-prakticheskoy-raboti-cherez-informacionnie-1648131.html
https://infourok.ru/obobschenie-i-sistematizaciya-znaniy-po-teme-spirti-i-fenoli-s-elementami-laboratorno-prakticheskoy-raboti-cherez-informacionnie-1648131.html
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://resh.edu.ru/subject/lesson/4776/
http://school-collection.edu.ru/

KETOHBI: Buneoypok  (MHTEPYPOK):  https://interneturok.ru/lesson/chemistry/10-

busnueckue klass/karbonilnye-soedineniya-karbonovye-Kisloty/himicheskie-svoystva-

CBOIMCTBA; peaKLUH aldegidov-i-ketonov Ypok (Lludposas 6ubmmoreka):https://app.onlineschool-

HPUCOEIUHEHUS 1.ru/10-klass/himiya/aldegidy-i-ketonyl/article VYpok
(POII):https://resh.edu.ru/subject/lesson/4776/

Peakuun

OKHCIICHUS u Buneoypok:http://school-collection.edu.ru/

57  KaueCTBEHHbIC Buneoypok (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
peakuuu klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-
aIbJETUI0B u aldegidov-i-ketonov Ypoxk (POIII):https://resh.edu.ru/subject/lesson/4776/
KETOHOB
Criocober Tpesertamms(MHOOYPOK): https://infourok.ru/prezentaciya-po-himii-

5g  MomyHcHI aldegidi-i-ketoni-klass-1535664.html BHjieoypok: http://school-
AIHACTHIIOB 1 collection.edu.ru/ Ypoxk(POIII):https://resh.edu.ru/subject/lesson/4776/

KETOHOB
[Ipe3enTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-karbonovie-kisloti-klass-2203040.html Buneoypok:http://school-
collection.edu.ru/ Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-
OnHoocHOBHBIE klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-
IpCACTIbHBIC karboksilnaia-gruppa-6795067 Buneoypok
KapOOHOBBIC (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
59 kucnortsl, soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-
0COOEHHOCTH nomenklatura
CTpPOCHUS ux https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-
MOJIEKYIT karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-
nomenklatura
Ypok (udposas 6ubnmoteka):https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-Kkisloty/article

N3omepus u

HOMEHKJIaTypa Ypok (AKmacc):https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-

60 KapOOHOBBIX karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-
KHCIIOT, ux 6795067/re-72dfe742-32b8-4321-92b2-63e€28864526 Buneoypok:http://school-
dbuznveckue collection.edu.ru/

CBOMCTBA
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4776/
https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-2203040.html
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https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
http://school-collection.edu.ru/
http://school-collection.edu.ru/

XUMHYECKHE

CBOMCTBA Ypok (AKmnacc):https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
61  PCACIBHBIX karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-
OJIHOOCHOBHBIX odnoosnovnykh-karbonovy -6777549 Buneoypok:http://school-
KapOOHOBBIX collection.edu.ru/
KHUCJIOT
OCOBEHHOCTH Buneoypok (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CBOMCTE klass/karboniIr_we-_soedine_:niva—karbonovve_—kislotv/muravinava-uksusnava-
MypABbHHO schavelevava—l—zh|rnve—k_lslotv—osobennostl—sv_ovstv Hpea_eHTaum
62 KHCIOTDL (HH@OYPO_K):https://mfourok.ru/prezentac|va—na—temu—karbonov_ve—klsIotv—
MHOr006DasHe muravinaya-kislota-4545399.html Buaeoypoxk:http://school-collection.edu.ru/
p - i .
KapGOHOBBIX YpOK(}IKnacc):https://www.vakla}ss.ru/p/hlml|a/9—klass/orqan|chesk|e—
veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-
KHUCJIOT c750a335dad1
OcobenHoctn
CBOMCTB:
HCMIPCACIIbHBIX u
apOMAaTUYECKHUX
zii 2;28?(’:;’“’ HpeseHTauHs_[ (MHD®OYPOK):https://infourok.ru/prezentaciya-vysshie-
63 FHAPOKCHKAPGOHOB karbonpvve—klslotv—lo—klass—5542540.html Buneoypok:http://school-
collection.edu.ru/
BIX KHCJIIOT.
[IpeacraBurenu
BBICIIUX
KapOOHOBBIX
KHUCIJIOT
Momsmie o HpeseHT_aum{ (MH(DOYPQK):https://infourok.ru/prezentaciya—po-himii-na-
temu-proizvodnye-karbonovyh-kislot-4034646.html
64 EEOgSBOHHHX Buneoypok:https://youtu.be/IDPWD1JQdUw Buneoypok
POOHOBLIX (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
KacioT soedineniya-karbonovye-Kkisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
Cnoco0st Buneoypok (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
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https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://resh.edu.ru/subject/lesson/6095/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
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Pemenne
BKCHepI/IMeHTaHLHBI
X 3aJad 1o TeMe
"Pacrio3HaBanue
I1acTMacc u
BOJIOKOH"

O06o061eHue u
CHCTEMAaTHU3aLH
W3y4EHHOTO
Marepuaia mo Teme
"BricokomoeKyst
pHbIE coeuHEeHUS "

Buneoypok: http://school-collection.edu.ru/4

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

OBILIEE
KOJIMYECTBO
YACOB Io
[TIPOTPAMME
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http://school-collection.edu.ru/4
http://school-collection.edu.ru/

11 KJIACC

Ne KoJsun4yecTBo 4acoB
Kourpoas IIpakTnuec
Tema ypoka DeKTPOHHBbIE HU(POBBHIE 00pa3oBaTeIbHbIE PeCYPChI
n/ Bcero | Hble KHe
n padoThI padoThI
[Tpesentauus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-
ATtom. CocraB 587955.html Buneoypok: http://school-collection.edu.ru/ Ypok
ATOMHBIX anep. 4 (POIL):https://resh.edu.ru/subject/lesson/6479/
XUMHUYECKUN 3JIEMEHT. Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-
N3oTomnsl i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
Ypok (Ludposas oubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk1/article
Crpoenue I -
BJIGI;)KT OHHBIX Ypox (AKmnacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-
6 HF; < ATOMOB 1 i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-
0DoIIoRe OMOB, orbitali-6931775
KBAHTOBBIC HHCJIA
Kraccndukars Bnneoypox(_I/IHTEPYPQK_): ) https://internetl_Jrok.ru/ lesson/chemistry/11-
XUMAYECKIX klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
SIIEMEHTOB (5-, p-, d-, - 1 VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-
P O, i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-
SIEMEHTE]) polozheniiu-v-periodiches -6585752
[Tpesentammst (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
Pacnpenenenue temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-
JIEKTPOHOB mo 1 urovnyam-i-podurovnyam-11-klass-5607311.html Ypok (Hudposas
ATOMHBIM OpOUTAISIM o6ubaroreka):https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-
svedeniya-0-stroenii-al/article
ONEKTPOHHBIE
KOH(UTrypaluu aToMOB ) _ .
ICMCHTOB B ocHoBHoM 1 Ypok (udposas oubmmoreka):https://app.onlineschool-1.ru/11-

u BO30Y)XIEHHOM
COCTOSIHUH

klass/himiya/periodicheskaya-sistema-himichesk/article



https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6479/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article

DJIEKTPOHHBIE
KOH(HUTypanud HOHOB.

[Ipe3enTanus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-himii-

6 LK TDOOTDHLATENLHO elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
CTh poRIPHE Buneoypok:http://school-collection.edu.ru/
Hepuozurieckuit 3axor [Ipe3enTanus (MH®OYPOK):https://infourok.ru/prezentaciya
SHCTerep;(;f;f:sgx periodicheskiv-zakon-klass-2508756.htmI
7 snementos JI. . Bymeoypox:http://school-colIectlon.edu.ru/_ ) o
Metienieesa, CBA3L C _Ypox(f[Kngcc_:_):https://www._val_dass.rl_J_/p/hlm||¢_';1/11—_kla_ss/osno_vnvfe—ponlatl|a—
2 o i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-
COBPEMCHHOM  TCOPHCH khimicheskikh-elementov-_-6948490
CTPOCHUA aTOMOB
3aKOHOMEPHOCTH
Eilﬁiizlzgx CROHCTE [Ipesentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-teme-pshe-
SJIEMCHTOR " d-imendeleeva-klass-3247664.html Buneoypoxk:http://school-collection.edu.ru/
8 06pazyeMbix MU Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-
i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-
HPOCTRIX I CITOMHBIX soedinenii-po-perioda_-6957324
BEIISCTB 110 IPYyIIaM H
nepuoiam
Cucremaruzanus u Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-
9 000011IeHre 3HAHUI 11O i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-
TeEMeE polozheniiu-v-periodiches -6585752
BanenTHocTh u [TpesenTanus (MH®OVYPOK):https://infourok.ru/prezentaciya-k-uroku-
BaJICHTHBIE himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
BO3MOXXHOCTH aTOMOB. Buneoypox:http://school-collection.edu.ru/
10 | Cssss 3JIEKTPOHHOU Buneoypok (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
CTPYKTYPBl MOJEKYT C klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-
Uux T€OMETPUUECKUM himicheskih-elementov
CTPOCHHEM Vpox (POIII):https://resh.edu.ru/subject/lesson/6332/
BHbl XHMITICCKOI H_pe_:seHTaum _ _ _(I/IHCDOYPOK):https://infourok.ru/prezentaciva—
himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
11 opbR Mexanm3Mel Bueoypox:http://school-collection.edu.ru/
o0pazoBaHUs ACOYPOK-NTD

KOBAJICHTHOU CBSI3U.

Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-
i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-
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http://school-collection.edu.ru/
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https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
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https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://resh.edu.ru/subject/lesson/6332/
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170

Bonopoanas CBSI3b. sviazi-elektrootritcatelnost-6926170
MeKMONEKYISPHbIE Buneoypok (MHTEPYPOK):https://interneturok.ru/book/chemistry/11-
B3aUMO/ICHCTBHUS klass/himiya-11-klass-rudzitis-g-e#
Buneoypok (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
[IpencraBnenus 0 klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok Ypok c
19 | KOMILICKCHBIX npe3eHTaluen
COEMHEHUSX: COCTaB U (MHD®OYPOK)(https://infourok.ru/urok__prezentaciya po_himii_na_temu_k
HOMEHKJIaTypa ompleksnye_soedineniya_11 klass-589677.htm)
Buneoypok:http://school-collection.edu.ru/
Bemiectsa
MOJICKYJIAPHOTO u Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-
HEMOJIEKYJIIPHOTO i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
13 crpoenus. Tunet https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-
KPHUCTAJUINIECKUX veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-
pelieToK | CBOMCTBA kristallicheskoi-res -6926176
BEIIECTB
[Ipezentammst (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-dispersnie-sistemi-klass-3453293.html Buneoypok: http://school-
MomsTie o collectiqn.gdu.ru/ VpOK(H_Knacc):ht'gps://www.ve_\klass.ru/p/himiia/ll-
JMCTIEPCHBIX CHCTEMaX. klass/khlml|a-rastvorov-7109506/d|spersnvg-5|stemv-sme5|-6980590 _
14 TIpercTanicHme o Buneoypok _ _(I/IHTEPYP_OK):_https://lnte_rneturok.ru/Iess_o_n/chem|strv/11-
pea klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
KOJLIOHZHBIX dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy:-
pacTBopax sposoby-vyrazheniya-kontsentratsii Ypok (Lndposas
o6ubmmoreka):https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-
sistemy/article Ypox (POI1):https://resh.edu.ru/subject/lesson/4939/
[Ipesenrammst (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-
VICTHHHbIE PACTBODHI: temu-d_ispersnie-sistemi-klass-3453293.htmI Buneoypok: http:_//s_c,jhool-
HACDIIICHHBIE - collecthn.gQU.ru/ Ypox(ﬂ_Knacc):ht'{ps://www.vqklass.ru/p/hlml|a/11-
15 | HeHACHIEHHbIE klass/khlml|a-rastvorov-7109506/d|spersnvg-5|stemv-sme5|-6980590 _
’ Buneoypok (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
PacTBOPHMOCTD. klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
Kpucrannoruapatst

dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-
sposoby-vyrazheniya-kontsentratsii Ypox (Ilmdbposas
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https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
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https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
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CriocoObl  BBIpaKEHUS

oubmmoTeka):https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-
sistemy/article Ypok (POLII):https://resh.edu.ru/subject/lesson/4939/

[Ipe3enTanus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-himii-

KOHIICHTPaH rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html

pacTBOpOB

Pemenne  3amau ¢

HCIOJIb30BaHUEM
17 HNOHATHH "MaccoBast Pemy EI'D:https://ege.sdamgia.ru/ Buneoypok:http://school-

JI0JI  pacTBOPEHHOTO collection.edu.ru/

BemecTra'", "MomspHas

KOHIIEHTpanus"

Knaccudukanms Hu .

Buneoypok: http://school-collection.edu.ru/ [Ipe3enTtanus
18 EggaeHKnaTypa (MHD®OYPOK):https://infourok.ru/prezentaciya-po-himii-klass-
PrafHeckix geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html

BEIIIECTB

Cucrematusanus u Buneoypok (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
19 | 0600menne 3Hanui MO klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-

TEMeE teplovoy-effekt-himicheskih-reaktsiy

Kontponbnas  pabora

nmo Ttemam "CrtpoeHue

aToma.

Ilepronnueckunii 3aKOH

u [lepuoanueckas
20 cucremMa  XMMHYECKHX Pemry EI'D:https://ege.sdamgia.ru/

anemenros . WM.

Menpaeneena',

"CTpoeHue BellecTBa.

MHoroob6pasue

BelecTB"

Knaccudukanus IIpe3zenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-11-klass-
9] | XMMHYECKHX peakuuii B klassifikaciya-himicheskih-reakcij-5540433.html ~ Buaeoypok:http://school-

HEOPraHUYeCKOU 5 collection.edu.ru/

OpPraHUYEeCKOM XHUMUHU.

Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-



https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
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http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758

3akoH COXpaHEHHUS
MacChl BEUIECTB; 3aKOH
COXpaHEHUS u
MPEeBpAICHHS] SHEPTUN
npu XUMHUYECKHUX
peaKIusx.
JlaGopaTopHbIii onbIT 1
"IIpoBenenune peakuuii
HMOHHOTO O0OMeHa"

Kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-
6964758 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-

teplovoy-effekt-himicheskih-reaktsiy Ypok (Hudposas
oubmmoTeka):https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-
himicheskih-reakc5/article Ypok

(POII):https://resh.edu.ru/subject/lesson/4938/

TennoBele 3 dexTh
XAMHYECKUX PEaKIUM.

Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-

22 kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-
Tepmoxmmirieckie uravneniia-6964761
YpaBHCHMUA.
Beruucnenus o
YpaBHEHUSIM
23  XMMHYECKMX PEaKluii u Peury EI'D:https://ege.sdamgia.ru/
TEPMOXUMHYECKUM
YpaBHEHUSAM
[Mpezentrammss (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-skorost-himicheskih-reakciy-klass-1040626.html Buneoypok:
http://school-collection.edu.ru/
CKOpOCTh XUMHYECKON Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
peaKuuu, eé Kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
o4 | 3ABHCHMOCTH oT skorost-reaktcii-6964759 Buneoypok
pa3IUYHBIX (AKTOPOB. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
Karamus 5 klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii  Ypok
KaTaJIn3aTopPBI (Ludposas 6ubmroTeka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-
reakcijl/article
25 T'omorennbie 1 Buneoypox:http://school-collection.edu.ru/
reTEePOreHHbIE PEAKIINU
26 [IpakTudeckas pabora [Tpezenrammss  (MH®OYPOK):https://infourok.ru/prezentaciya-uroka-himii-

Ne 1 mo Teme "Bausaue

v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://resh.edu.ru/subject/lesson/4938/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
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https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
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pasIuYHBIX  (HaKTOPOB
Ha CKOPOCTb
XUMHYECKON peakiuu'

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

IIpesenrammss  (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-skorost-himicheskih-reakciy-klass-1040626.html Buneoypok:
http://school-collection.edu.ru/
Ypok(AKmnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-

O6patumbie u Kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
27 HEOOpaTUMBIE PEaAKIUH. skorost-reaktcii-6964759 Buneoypok
XUMHUECKOe (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
paBHOBECHE klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii  Ypok
(Hudposas O6ubnmoteka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-
reakcijl/article
[IpakTuueckass pabora
Ne 2 no Teme "Bnusgaune
og  DasMYHBIX ¢dakTopoB Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
Ha MOJIOKEHHUE Kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
XUMHUYCCKOT O
paBHOBeCHS"
IIpe3enTanus (MH®OYPOK):https://infourok.ru/prezentaciya-
elektroliticheskaya-dissociaciya-klass-3049118.html Buneoypok:
DneKTponTHYECKas http://school-collection.edu.ru/
Aucconranus. Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-
29 CunpHble U ciabble 7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-
n1eKTposInThl. CTENeHb 7048767 Buneoypok
JUCCOoIMAalIN (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-
ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-
gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
HNonHoe mnpowusBeneHue IIpe3enTanus (MH®OYPOK):https://infourok.ru/prezentaciya-
30  BOABL Cpena BOJHBIX elektroliticheskaya-dissociaciya-klass-3049118.html Buneoypok:

pacTBOpPOB.
Bonopoansrit

http://school-collection.edu.ru/
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-
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1okazareJb (pH)
pacTBopa.
JlaGopaTopHbIii OnBIT 2
"Openenenue  cpejbl
pacTBOpPOB BEILIECTB C
MIOMOIIbIO

7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-
7048767 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-
ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-
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60  OKCTICPUMEHTANbHBIX elementi-ivgruppi-glavnoy-podgruppi-2533214.html Buneoypox:http://school-

3a1a4 1o Teme "A30T u collection.edu.ru/ (AKnacc):https://www.yaklass.ru/p/himija/11-

dochop u ux klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027

coenqnueHusa”

Yraepoa: HaxoXIEHUE

B IIPUPOLE, IIpe3zenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-

aJUIOTPOIIHBIE elementi-ivgruppi-glavnoy-podgruppi-2533214.html Buneoypoxk:http://school-
61 wmomudpuxanuy; collection.edu.ru/

buznIecKue u VYpox(AKmnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-

XUMHUYECKHE CBOWCTBA, nemetallov-7269055/nemetally-iva-gruppy-7265027

IMPUMCHCHHUEC

Oxcun  yraepoaa(ll), [IpesenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
62  OKcHI yriepoaa(1V), elementi-ivgruppi-glavnoy-podgruppi-2533214.html Buneoypoxk:http://school-

yrojbHasl KUCJIOTa U €€
COJIH

collection.edu.ru/
Ypoxk(AKmacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
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nemetallov-7269055/nemetally-iva-gruppy-7265027

63 Pemenne 3ajad Pemy EI'O:https://ege.sdamgia.ru/
pa3IMYHbIX THUIIOB
Kpemnwmii: HaxoxaeHue [Ipe3enranust (MHD®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
B IpUPOAE, CIOCOOBI elementi-ivgruppi-glavnoy-podgruppi-2533214.html Buneoypoxk:http://school-
64  nomyuenwus, collection.edu.ru/
buznveckue u Ypok(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
XAMHYECKHUE CBOMCTBA nemetallov-7269055/nemetally-iva-gruppy-7265027
[IpesenTauus (MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
Oxcnn  xpemuus(1V), elementi-ivgruppi-glavnoy-podgruppi-2533214.html Buxeoypox:http://school-
65 kpemHMeBas KHUCIIOTa, collection.edu.ru/
CUJIMKAThI VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-iva-gruppy-7265027
IIpuMmeHeHne KpeMHUsA [IpesenTanus (MHD®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
U €ero COCJUHEHUM. elementi-ivgruppi-glavnoy-podgruppi-2533214.html Buneoypoxk:http://school-
66  Crexio, ero collection.edu.ru/
MOJTy4YEHHE, BUJIbI VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
CTEKJIa nemetallov-7269055/nemetally-iva-gruppy-7265027
67 Pemenne saad Pemry EI'D:https://ege.sdamgia.ru/
PA3JINYHBIX THIIOB
CucremaTu3zanus u
68  00006uieHue 3HAHMIA TI0 Penry EI'D:https://ege.sdamgia.ru/
teme "Hemerasminr"
69 KOHTpOHf’HaH paGO,Ta Pemy EI'D:https://ege.sdamgia.ru/
o teme "Hemerambl
AHanu3  pe3ysibTaToB
70 xoHTpONBHOW paboTHI, Pemry EI'D:https://ege.sdamgia.ru/
KOPPEKIHSI OIIHOO0K
[Tonoxenne MeTaIoOB Buneoypok:http://school-collection.edu.ru/
B IIepuonnueckon Ypoxk(Axnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
71 cucreMe XMMHYECKHX metallov-7200709/metally-obshchie-svoistva-metallov-7183914  Buaeoypok
JJIEMEHTOB. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-
OcoOenHoctu sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-
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CTPOCHUS
AIIEKTPOHHBIX
00o0104UEK aTOMOB
METaJLJIOB

O6ume  ¢usnyeckue
CBOICTBA  METaJLIOB.

rastvory-sposoby-v/elektroliz Ypok (ludbposas
o6ubmoreka):https://app.onlineschool-1.ru/11-klass/himiya/metally/article

Buneoypok :http://school-collection.edu.ru/
Ypok(AKmacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/metally-obshchie-svoistva-metallov-7183914  Buaeoypok

12 [IDHMEHCHIE METALIOR (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-
P sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-
B OBITY U TEXHUKE .
rastvory-sposoby-v/elektroliz Ypok (Ludposas
oubmoTeka):https://app.onlineschool-1.ru/11-klass/himiya/metally/article
VYpox(PO1I):https://resh.edu.ru/subject/lesson/4961/ [Ipesenrarmus
73 Cnnasel METaJlIOB. (MH®OYPOK): https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-
Koppo3us merannos ryad-napryazhenij-metallov-4703809.html Buneoypox:http://school-
collection.edu.ru/
9;:”1’0"“;‘?22:2;% Vpor(PIILI):https://resh.edu.ru/subject/lesson/4961/ TpesenTams
74 i)/IeTaJ'IJ'IOB p06mne (MH®OYPOK): https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-
CTIOCOGE  TIOMTyueHHsA rvad-nf_;lprvazhenl|-metallov-4703809.html Buneoypox:http://school-
collection.edu.ru/
METaJIOB
75  Pemenne sanat Penry EI'3:https://ege.sdamgia.ru/
PAa3JINYHBIX THIIOB
OO6mas
XapaKTepUCTHKA
metamioB  |A-rpymmsr [Tpesentammst (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
[Mepuonnueckon temu-metalli-gruppi-glavnoy-podgruppi-1919665.html Buneoypok:
CUCTEMBI XHUMHYECKHX http://school-collection.edu.ru/
7g  Oementos. Hatpuii u VYpox(SAKmnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-

KaJIHil: MOJIyYEHHE,
¢duznueckue u
XMMHYSCKHE CBOMCTBA,
MPUMEHEHUE MPOCTHIX
BEIIECTB u ux
COEMHEHUM.

metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-
schelochnozemelnye-metally-alyuminiy
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JlaGopaTopHsbIii onbiT 4
"B3aumopeiictBue
HIETTOYHBIX u
IEJIOYHO3EMEITbHBIX
METAJUIOB C  BOIOH
(BO3MOXKHO
UCIIOJIb30BaHUE
BUJICOMAaTepHaoB)"

OOmas
XapaKTEePUCTHKA
MetaiioB  ||A-rpynmst
ITepuoanueckoit
CHCTEMBl XHMUYCCKHX
JJIEMEHTOB. Maruuii u

[Tpesentauus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-metalli-gruppi-glavnoy-podgruppi-1919665.html Buneoypok:
http://school-collection.edu.ru/
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-

" KaJIbUMWA: TOJyYEHUE, metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
buznueckue u Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
XUMHUYECKHE CBOWCTBA, klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-
IIPUMEHEHUE IPOCTBIX schelochnozemelnye-metally-alyuminiy
BCIIICCTB n nux
COEIMHEHU I
KéctkoeTb  Bombl U H_pe“3€HTaI_II/I}I (I/IHd)OYPOK)_:https://infourok.ru/prezentaciva—k—uroku—

78 | crocoBhL i h|m||—v—kIasse—po—teme—zhestkost—vod|—4537_02_._html o

Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
YCTpaHeHHA metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
AJFOMMHMI: VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
MOJIy4YECHHUE, metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-

79  ¢usnueckue u 7183916/re-6¢cc74465-dfa5-4f80-9339-a20ef511dc62 [TpesenTarus
XAMHYECKHUE CBOWCTBA, (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-
IIPUMEHEHUE 4710727 .html
fﬁ;;efﬁ ;:;gfccgzz Buneoypok:http://school-collection.edu.ru/

80  amomuHus, Buneoypok(MHTYPKPOK):https://interneturok.ru/book/chemistry/11-

TUAPOKCOKOMIIIICKCHI
AJIFOMHHHA, nux

klass/himiya-11-klass-rudzitis-g-e#
Ypox(POIII):https://resh.edu.ru/subject/lesson/4960/
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https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://resh.edu.ru/subject/lesson/4960/

IIpUMEHEHHE.
JlabopaTopHbIil OMBIT 5
"BzaumonencTaue
TUAPOKCHJIOB
ATIOMMHUS U I[MHKA C
pacTBOpamMu KHCIOT U
menogei”

81 Pemenne afad Penry EI'D:https://ege.sdamgia.ru/
paanqHHx TUIIOB
[IpakTuueckas pabora
Ne 7. Pemenne
gp | OKCHEPUMEHTaJbHBIX Ypok:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-
3a1a4 o TEME nykh-zadach-po-tiemie-mietally Buneoypoxk:http://school-collection.edu.ru/
"MeTtannsl TJIaBHBIX
noarpymm"
IIpe3entanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
O6mas pobochnykh-podgh.html Buaeoypoxk:http://school-collection.edu.ru/
XapaKTepUCTHKA Buneoypok (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
METAILIOB  MOBOTHEIX klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
83 %(;il);po};nnnqewg;-rpynn) nemetally/perehodnye-metally o o
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
CHCTCMBL ~ XHMHHCCKHIX metallov-7200709/khrom-marganetc-7224312
STIEMEHTOB https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310
IIpe3zenTanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
pobochnykh-podgh.html Buneoypok:http://school-collection.edu.ru/
DusnUecKue i Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
XHMHYECKHe CBONCTBA klass/osnovnye-metally-i-nemetally/perehodnye-metally
84  xpoma - ero https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
P X nemetally/perehodnye-metally o o
’ Ypok (AKmnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
MMPUMCHCHUC

metallov-7200709/khrom-marganetc-7224312
https://www.vaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310
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Baxxneiinie
COCJIMHEHUSI MapraHua.

[IpezenTanus -https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
pobochnykh-podgh.html Buneoypok:http://school-collection.edu.ru/
Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-

85 | Tlepmanranar  Kauws,
ero OKHCIUTILHELC nemetally/perehodnye-metally o o
cBONCTBA Ypok(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310
[Tpesentaumss (MHDOYPOK):https://infourok.ru/material.html?mid=35890
DisnyecKie - VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
o metallov-7200709/zhelezo-i-ego-soedineniia-7224313
;Ig?:aecme HCBOHCZ:S https://wwv_v.va_klass.ru/p/himi_ig/ll—klass/kharakteristika—metalIov—
86  coeamHenii 7200709/tcink-i-ego-soedineniia-7224311 Buneoypok
N ' (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
OJlyueHue 51 )
metally-i-nemetally/perehodnye-metally
TIPUMCHCHHE  CIIABOB https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
KeJIesa nemetally/perehodnye-metally
VYpox(POI):https://resh.edu.ru/subject/lesson/3534/
IIpe3entanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
pobochnykh-podgh.html Buneoypok:http://school-collection.edu.ru/
Buneoypok (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
Dusnueckre U klass/osnovnye-metally-i-nemetally/perehodnye-metally
g7  XMMHYECKHME CBOHCTBA https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
MEIH U €€ COCINMHCHUH, nemetally/perehodnye-metally
UX IPUMEHEHHE VYpoxk(AKnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310
Pusnyeckue u [Tpezentamuss  (MHD®OYPOK):https://infourok.ru/material.ntml?mid=35890
XMMHYECKUE CBOMCTBA Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
88 | nwmaKa U €ero metallov-7200709/zhelezo-i-ego-soedineniia-7224313
COCIMHECHUH, HX https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-

IIPUMEHEHHE.

7200709/tcink-i-ego-soedineniia-7224311 Buneoypok
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' ApOKCOKOMITIIEKCHI
nuHKa. JlabopaTopHbIii
ombIT 5 "KauecTBeHHBIE
peakiMu Ha KaTHUOHBI
MeTaJIoOB"

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
Ypox(POIII):https://resh.edu.ru/subject/lesson/3534/

89

90

[IpakTtruueckass pabota
Ne 8. Pemienue
AKCTICPUMECHTAIBHBIX
3aJa4 10 TEME
"MeTamabl  TOOOYHBIX
noarpynn"

Pemenne 3a7a4
Pa3IMYHBIX THUIIOB

Pemy EI'O:https://ege.sdamgia.ru/

Pemy EI'O:https://ege.sdamgia.ru/

91

92

93

94

95

O060061IEHNE u
CHCTEMATH3AIIH
M3YYEHHOTO MaTrepuana
mo TeMme "MeTamibsr"

KonTtponsHas  pabota
o teme "Meramip"

AHanu3  pe3yibTaToB
KOHTPOJIbHOM PaboTHlI,
KOPPEKIIUS OITHMO0K

Posb XAMUHA B
o0ecrieyeHun
YCTOWUYMBOIO pa3BUTHUSA
YeJIOBEYECTBA.
IlonsiTHe O Hay4YHBIX
METOAAaX UCCIENOBaHUS
BEII[ECTB

Hayunsle  npuHOMIBI
OpraHu3anuu
XUMHUYECKOTO
IIPOU3BOJCTBA.

Pemry EI'O:https://ege.sdamgia.ru/

Pemy EI'O:https://ege.sdamgia.ru/

Pemry EI'O:https://ege.sdamgia.ru/

Ypok (Hudposas o6ubmmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvl/article
Ypok(P3I):https://resh.edu.ru/subject/lesson/3514/

Ypox (udposas oubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvl/article
VYpox(POI):https://resh.edu.ru/subject/lesson/3514/
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[IpombInieHHBIE
CIOCOOBI  IOJIyYeHUs
Ba)KHEUIIINX BEIIECTB

XuMHUYecKoe
96 Zi;p;;:;}l;:ﬁ — Buneoypok:http://school-collection.edu.ru/
€ro IMoCJeICTBUS
X .
quJIII\(/I)I];I:Ka 1 3H0poBLe Buneoypox:http://school-collection.edu.ru/
97 TleKAnCTECHHLIE [IpesenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
Cpe,I[(I:)TBa himiya-ekologiya-zdorove-3157847.html
[Ipe3enranus (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
XXI/II/II\IZII/II/II/f s i%f;qug;; himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
98 — Buneoypok:http://school-collection.edu.ru/
6 H [Ipe3enTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
C30MACHOCTH himiya-ekologiya-zdorove-3157847.html
K .
H;c&\f}z&:e}(iﬁge " Buneoypox:http://school-collection.edu.ru/
99 . 5 CTBap BirtoBas [Ipesenranus (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
Xgmfm ’ himiya-ekologiya-zdorove-3157847.html
Xumus B
CTPONTENBCTRE [Ipe3entanus (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
pOHTE ' himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
10 | Baxwueiimmue .
0 CTDONTCIBHEC u Buneoypox:http://school-collection.edu.ru/
P IIpe3enTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
;Z?g;iﬁf:?wm’le himiya-ekologiya-zdorove-3157847.html
Xumus B CEIbCKOM [TpesenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
10 XO3SIICTBE. himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
1 Opranunueckue 5 Buneoypok:http://school-collection.edu.ru/
MUHEpaIbHBIC [Ipesenramms (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
ynoOpeHus himiya-ekologiya-zdorove-3157847.html
10
CHCTeMATH3ALA .1 Pemy EI'D:https://ege.sdamgia.ru/
2 00001IeHNe 3HAHUH MO
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 10 xnacc/ Epemun B.B., Ky3pmenko H.E., Tepenun B.W., JIpo3nos A.A.,
Jlyaun B.B.; mox penakumeit Jlyamna B.B., OO6miectBo ¢ orpaHuueHHOU
orBeTCTBeHHOCThIO  JIPODA;  AxnuoHepHoe  obmectBo  «l3maTenbcTBoO

«[IpocBerenue»
» Xumus, 11 xmacc. 'a6puensa O.C., M.: IPODA, 2021

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Xumus. [Inanupyemsie pe3ynsraThl. CucTema 3aganuii. 8—9 kiacchl: mocoOue
JUIs yautesen obmeoOpa3osat. yupexaenuit / A. A. Kasepuna, P. I'. iBanosa, /1.
1O. lo6potun; noa. pex. I'. C. Kosanesoii, O. b. JlorunoBoit. — M.:
[Tpoceemenne. — 2013. — 128 c.

2. Xumus. Tematnueckuit KoHTpoib. 89 knaccsl / A. A. KaBepuna, I'. H.
MonuanoBa, M. I'. Caactuna. — M.: HauimonanbsHoe o6pa3oBanue, 2022. — 160 c.
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HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

- Ypok (PDII) https://resh.edu.ru.

- Ypok (Hcmoprain) https://nsportal.ru.

- (SIKnacc) https://www.yaklass.ru.

- Buneoypox (MHTEPYPOK): https://interneturok.ru.

- [Ipesenranus (Muadoypox) https://infourok.ru.



- buommoreka I{OK https://m.edsoo.ru.

- [IpesenTarus (3Hanuo) https://znanio.ru.
- Perry EI'D: https://ege.sdamgia.ru/.

- Ypox : https://urok.1sept.ru.

- Ypok, npesentanuu:https://multiurok.ru.
- Ypok(POKCDOPT):https://foxford.ru.
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