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HHOACHUTEJIBHAS 3ATIMCKA

PaGouas mporpamma mo XMMUHU Ha ypOBHE CpelHero ooiiero oopa3oBaHus pazpaboTaHa
Ha ocHoBe denepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpa3oBanuu B Poccuiickoii
Oeneparun», TpeOOBaHMN K pe3yJdbTaTaM OCBOCHHS (pemepanbHO  00pa3oBaTEIbHON
nporpaMMmbl cpeaHero obmero obpaszoanmsi(POIl COO), npencrasieHHbplx B DenepaibHOM
rocyapcTBeHHOM obOpazoBatenbHoM cranaapre COO, ¢ yuérom Konnenuuu npenopaBaHus
yuyeOHOoro mnpeamera «XuMHs» B 00pazoBaTelIbHbIX opraHuzauusax Poccuiickoit denepauuu,
pealn3yIONUX OCHOBHBIE 00pa30BaTENIbHBIE MPOTPAMMbl, 1 OCHOBHBIX MOJIOKeHUH «CTpaTerun
pa3zButusa BocnuTaHus B Poccuiickoit denepannn Ha nepuon ao 2025 roga» (Pacmopsiokenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypoBHE YIIyONEHHOrO H3y4YeHUS 3aHMMAeT Ba)XXKHOE MECTO B CHCTEME
€CTeCTBEHHO-HAyyHOro oOpaszoBanus ywammxcs 10-11 xmaccoB. U3ydenue mnpeamera,
peanuzyeMoe B yCJIOBHUSX AH(GEPEHIIUPOBAHHOTO, NTPO(GHIBHOIO OOy4YeHHs, MPU3BAHO
obecrnieunTh 00I111€00pa30BaTENIbHYI0 U OOIIEKYIbTYPHYIO HMOJATOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOAMMYIO Uil aJanTalud UX K OBICTPO MEHSIOMIMMCS YCIOBHSM J>KH3HHM B COLIMYME, a
TaKKe JUIsl MPOJODKCHHUS OOydYeHHsT B OpraHu3anmsx IpodeccHoHalbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISETCS OJJHON M3 MPUOPUTETHBIX JUCLUTIINH.

B mporpaMMe no XMMUM Ha3Hau€HUE IMpeaMeTa «XUMHUS» MOJIyd4aeT HOAPOOHYIO
WHTEPIPETAIMI0O B COOTBETCTBUU € OCHOBomnonararomumu nonoxenusmu OIoC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, COJepkKaHUs, Pe3yIbTaTOB O0yUYEeHHUsI U TPeOOBAHUI K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB. CBUAETENLCTBOM TOMY SIBJISIIOTCA CIIEAYIOLIME BBINOJIHSIEMbIE
MPOrpaMMOi O XUMHUH (DYHKIIUU:

e HH(DOPMAIIMOHHO-METOIUYECKasl, pealu3alus KOTOpod oOecreynuBaeT MOJyYeHHe
MPEJICTABICHUS O ILEJAX, COAepKaHUM, OOIIEeH cTpaTeruu OOy4YeHHs, BOCIIUTAHUS U
pa3BUTHSL O0YYAIOUIMXCS CPEACTBAMM MPEAMETA, U3y4yaeMOro B paMKaX KOHKPETHOIO
npodus;

® OpraHM3alMOHHO-IUIAHUPYIOIIAs, KOoTopas IPEIyCMAaTPUBAET  OIPEJECIICHUE:
INPUHLUIOB  CTPYKTYPUPOBAaHUS M  IOCIEJOBATEIBbHOCTH M3y4YeHUS Y4eOHOTO
MaTepuana, KOJMYECTBEHHBIX M KAuyeCTBEHHBIX €ro XapaKTePUCTHK; IOJXOJO0B K
(hOpPMHUPOBAHUIO COJECPIKATEIHLHON OCHOBBI KOHTPOJS W OICHKA 00pa3oBaTEIbHBIX
JTOCTIDKEHUM 00ydYaloIuxcsi B paMKax HMTOTOBOH aTTecTanuu B (QOpME €IUHOTO
roCy/1apCTBEHHOI'0 SK3aMEHA 10 XUMUHU.

[Iporpamma 11t yriryOiaEHHOTO U3YUEHUS XUMUHU:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpkKaHUE, 0053aTeNbHOE ISl U3YUECHUS
B paMKax OTAENbHBIX  npoduiei, npeaycMaTpuBaeT  paclpeleieHue U
CTPYKTYPUPOBAaHHUE €ro MO KJaccaM, OCHOBHBIM COJEpXaTeIbHbIM JMHUAM/pa3/ienam
Kypca,

e 1aéT MpUMEpHOE pacrpeeseHre Y4eOHOro BpeMEHH, PEeKOMEHIyeMOro JJisi U3y4YeHus
OTJIEIbHBIX TEM;

e [peIaraeT NPUMEPHYIO IOCJIEAOBAaTEIbHOCTh M3Y4YEHHs Y4eOHOTO Marepuana ¢
y4€TOM JIOTUKH [TOCTPOEHMSI Kypca, BHY TPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBA3EH;

e 1aéT METOAMYECKYIO HHTEpIpETAlMI0 LejJed M 3aJad MU3y4YeHHs IMpeaMeTa Ha
yIayOJIEHHOM ypOBHE C YyYETOM COBPEMEHHBIX HPUOPUTETOB B CHCTEME CPEIHETO
oOmero oOpazoBaHus, COAEPKATEIbHON XapaKTEPUCTHKHU TUIAHUPYEMBIX Pe3yJIbTaTOB
OCBOCHHSI OCHOBHOM 00pa30BaTENbHOM HpOrpaMMbl CpeIHEro oOIIero oOpa3oBaHUs
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(JINYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), & TAK)KE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABaTeNbHbIX JEHCTBUN OOydYarollerocss MO OCBOCHUIO COJEpXKaHUs
IpeaMeTa.

[lo Bcem Ha3BaHHBIM MO3UIUSAM B IporpaMmMe IO XMMHHU [PeaycCMOTpeHa
IIPEEMCTBEHHOCTh C OOy4YyeHMEM XHMHMHM Ha YpOBHE OCHOBHOro o0miero oOpa3oBaHus. 3a
npeJesaMid  yCTAaHOBJICHHOM MporpaMMoi IO XHUMHUHM  00s3aTesIbHOW  (MHBapUaHTHOM)
COCTaBJISIIOLIEH co/lep)KaHUsl Y4eOHOTo mpeaMera « XUMUs» 0CTaETcsl BOBMOKHOCTh BbIOOpA €ro
BapUaTUBHOM COCTaBJISIOIIEH, KOTOpas JOJKHA ONPEAEIAThCA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MPOoGuIis 00yUeHHS.

B cootBerctBUM ¢ KoHIenTyanbHbIMU monokeHusMu DPI'OC COO o Ha3zHAaYCHUH
IPeIMETOB 6a30BOr0 M YriIyOJEHHOTO YPOBHEH B cucTtemMe quddepeHIIMPOBAaHHOTO 00yUeHUs Ha
YPOBHE CpeJHEro o01iero o0pa3oBaHusl XUMHUS HA YPOBHE yIiyOJaEHHOIO M3y4EHUs HaIpaBIICH
Ha peaqu3alyio IPEeMCTBEHHOCTH C TOCIEAYIOUIMM 3TallOM THOJIY4YEeHUS XUMHYECKOTrO
o0pa3oBaHUsl B paMKaX H3YYEHHUS CHEHHATbHBIX €CTECTBEHHO-HAYyYHBIX M XUMHUYECKUX
JUCLIUIUIMH B By3axX U OpraHu3alusax cpeaHero npodeccuoHanibHoro oopazosanus. B aToil cBsizu
U3ydyeHue TMpeaMeTa «XUMHs» OpPHUEHTUPOBAHO NPEUMYLIECTBEHHO Ha paCHIMpeHHe U
yriayOJieHHe TEOPeTHUECKOM M TNPaKTUYECKOW MOATOTOBKH OO0ydYaroIuxcs, BBIOPABIIMX
onpeaenéHHbld npoduib 00y4eHus, B TOM YHCIIE C NMEPCHEKTUBOM MOCIENYIOUIETO MOTyYeHHS
XMMHUYECKOro 00pa30BaHus B OpraHu3anusax npodeccruoHaibHoro oopasosanus. Hapsny ¢ atum,
B cBere TpeboBanmii PI'OC COO k IUTAHHPYEMBIM pe3yjbTaTaM OCBOCHHUS (eepaabHOU
00pa30BaTeIbHOW MpPOrpaMMbl CpeIHEro oOuiero oOpa3oBaHusl M3y4yeHHE NHpeaMeTa «XUMMsD)
OPUEHTUPOBAHO TaKXe Ha PELICHUE 33/1a4 BOCIUTAHUS U COLMAIBHOTO PAa3BUTHUS 00yJaroImuXcs,
Ha (OPMHUPOBAaHUE Y HUX OOIIEHHTEINIEKTYaIbHBIX YMEHUH, YMEHUAN palliOHAIN3AINN YIeOHOTO
TpyAa U  OOOOLIEHHBIX CHOCOOOB  JEATENBHOCTH, HMMEIOLMX  MEXIUCIUIUIMHAPHBIM,
HaJIIPEAMETHBIA XapaKrep.

CocraBsitomiMH  1ipeAMeTa «XUMUS» Ha YPOBHE YIIyOJEHHOrO H3Y4YEHHS SIBISIOTCS
yriayOnénusle Kypebl — «Opranuueckas xumus» U «OOmas 1 Heopranudeckas xumus». Ilpu
OTIpeIeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYpHOM OpraHM3alliU COAEPIKAHUS 3TUX KypCOB B
IporpaMMe Mo XMUMHH 3a OCHOBY NpuHATHI nojoxeHuss @I'OC COO o paznuuusx 6a3o0Boro u
yriyOJIEHHOrO YpOBHEH U3yUeHHUs IpeaMeTa.

OcHoBy copaepxaHusi KypcoB «Opranmyeckas xumus» U «OOImas u HeopraHmdeckas
XMMHS» COCTABIIIET COBOKYITHOCTh NPEAMETHBIX 3HAHUN U YMEHH, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUsS IMpeaMeTa. JTa CUCTEMA 3HAHUMU IOJIy4aeT ONpEIeiI€HHOE TEOPETHYECKOe
JIOTIOJIHEHHE,  TIO03BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OONbIIMH  00BEM
(akTosoruueckoro Matepuana. Tak, Ha yriyOlIE€HHOM ypOBHE U3ydeHHs Ipeamera obecredeHa
BO3MOKHOCTh 3HAUUTEIBHOTO YBEIMUYEHUS O0bEMa 3HAHMM O XUMHUYECKUX OJIIEMEHTAaX H
CBOMCTBAaX MX COEIMHEHUN HAa OCHOBE PACUIMPEHUS U YIIIyOJIEHUS NPECTaBICHUNH O CTPOCHUU
BEIIIECTBA, XUMHUECKOM CBA3M M 3aKOHOMEPHOCTSIX MPOTEKaHUs peaklHid, pacCMaTpUBAEMbIX C
TOUYKH 3PEHMSI XMMHUYECKON KMHETUKH U TePMOJMHAMUKU. 3yueHune nepuoauieckoro 3akoHa u
[lepronnyeckolt  CUCTEMBbl ~ XMMHUYECKUX  DJIEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPE/ICTABICHUSAX O CTPOSHHH aToMa. XMMUYECKast CBsI3b OOBICHSIETCS C
TOYKHM 3PEHMsI YHEPreTUUECKUX W3MEHEHUN NpU €€ oOpa30BaHUMU U pa3pyILIECHUH, a TAKXKE C
TOYKM 3pEHHMsI MeXaHU3MOB €€ oOpa3oBaHus. l3yueHue THUIIOB peakuuil JONOJHIETCA
(bopMHpOBaHKUEM MPECTABICHUN 00 IEKTPOXMMUYECKHX MPOIeccax M 3JIEKTPOIM3E PACIUIABOB
U pACTBOPOB BENIECTB. B Kypce oOpraHn4eckod XUMHHM IPU PACCMOTPEHUH PEAKIIMOHHOMN



CHIOCOOHOCTH COCMHEHUH yAeIsIeTCss 0c000e BHUMaHHUE BOIpocaM 00 3JIEKTPOHHBIX d(peKTax,
0 B3aMMHOM BJIMSIHUY aTOMOB B MOJIEKYJIaX U MEXaHU3Max peakLuil.
Ocoboe 3HaueHne UMEeeT TO, YTO Ha COJEepXKaHHWE KYPCOB XUMHMHU YIIyOIEHHOTO YPOBHS
M3yYEHHUs JUIA KJIAcCOB OMpene’€HHOro mpoduis (TJIaBHBIM 00pa3oM Ha WX CTPYKTYpy H
XapakTep JONOJIHEHUH K 00LIel cucreMe NnpeiIMeTHbIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEKHbIE
npeameTsl. Tak, Hampumep, B COJCpKAHUU NpeAMeTa I KIacCOB XMMHUKO-(PH3MUECKOTo
npoduiist 6OJBIIOE 3HAUYCHUE OYAYT MMETh DJIEMEHTHl YYeOHOro MaTepHaa 1mo OOIIeH XUMUH.
[Ipy n3ydeHun npeamera B JAAHHOM Ciydae akKLEHT OylIeT clielaH Ha OOIIHOCTh METO/0B
MO3HAHHUSA, OOIIHOCTh 3aKOHOB M TEOPHI B XUMHUH U B (PU3UKE: aTOMHO-MOJIEKYJISIPHAST TEOPHS
(MonexynspHas Teopuss B (HU3UKE), 3aKOHBl COXPAHEHMS MAaCChl W DHEPrHM, 3aKOHBI
TEPMOAUHAMUKH, dJIEKTPOJIN3a, IPEACTABIECHUSA O CTPOEHUH BEILECTB U APYTOE.
B 10 e BpeMs B copepyKaHUM IpeaMeTa sl KIIACCOB XUMHKO-OMOIOTHYECKOTO MPOpHIIs
00BN yAeTbHBIN Bec OyaeT MMeTh OpraHuyeckas XuMus. B 3Tom ciywae npenocraBisercs
BO3MOKHOCTh J1JIs1 60s1€e 00CTOATEIBHOTO PACCMOTPEHUSI XUMUYECKOH OpraHu3aliy KIETKH KaK
OMOJOTMYECKOW CHCTEMBbI, B COCTaB KOTOPOM BXOJSAT, K MpHUMEpPYy, TaKUE€ CTPYKTypHBIE
KOMIIOHEHTBI, KaK JMMUIbI, OCJIKH, YIiIeBOJbl, HYKJIEMHOBbIE KHCIOTHI M aApyrue. Ilpu stom
3HaHMA O COCTAaBE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHWYECKUX BEILECTB
CIIy’KaT OCHOBOM JJIsl U3y4€HHUs CYIIHOCTH MPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.
B mnmane ¢opMupoBaHUS OCHOB HAay4YHOTO MHUPOBO33PEHHS, OCBOEHHUS OOILIECHAYUHBIX
METO/I0B [TO3HAHUS U ONbITA IPAKTUUECKOI0 MPUMEHEHHS HAYUHBIX 3HAHUN W3y4YEHHE MpEeaMETa
«Xumus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO Ha MEXKIIPEIAMETHBIX CBS3AX C Yy4eOHBIMHU
IIpeIMETaMH, BXOSIIIMMHU B COCTAB MPEeIMETHBIX o0nacTeil « EcTecTBeHHO-HAay4HbIE IPEMETHI,
«Matemartuka u nHpopMaTHKa» 1 «PyCCKUil A3BIK U TUTEPATYPa».
[Ipu m3yuenun yueOHOro npeamera «XvUMHsA» Ha YIJIyOJEHHOM YpOBHE TakXkKe, Kak Ha
YPOBHE OCHOBHOI'O U cpeaHero oOmero oOpa3oBanusi (Ha 0a30BOM ypOBHE), 3aaayeit
MIEPBOCTEIIEHHON 3HAYUMOCTU SBIsieTCS (POPMHUpPOBAHHE OCHOB HAyKH XHUMHUHU Kak o0iactu
COBPEMEHHOI0 €CTECTBO3HAHMS, IPAKTHYECKOM JEATEIBHOCTH 4YEJIOBEKa M OJHOIO U3
KOMIIOHEHTOB MUPOBOW KYJbTYpbI. Pemienue 3Toil 3agaun Ha yriryOJEHHOM ypOBHE M3Y4EHUS
IpeaMeTa IpearnonaraeT pean3anuio TaKuX HeleH, Kak:
e (QopmHupoBaHUE NPEJICTABICHUN: O MAaTEpPUAIbLHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI0O3HABAaE€MOCTH SIBJIEHUH IIPUPOJIbI, 0 MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U
e€¢ Bexyllel posin B 00ecrieueHUH YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA: B PEIICHUU
po0JieM SKOJIOrMYeCKOM, SHEpPreTMYecKod W NUIEBOM O€30MacHOCTH, B Pa3BUTUU
MEIULVHBI, CO3JaHMM HOBBIX MAaTCPHUAJIOB, HOBBIX HCTOYHUKOB DJHEPIHH, B
o0ecrnieueHUH paloHaIbHOIO IIPUPOIOTI0Ib30BaAHUS, B (dbopmupoBaHUU
MHUPOBO33pEHHUS U 00ILEH KyJIbTYphl YEJIOBEKA, & TAKXKE IKOJIOTMYECKH 00OCHOBAHHOTO
OTHOILIEHHS K CBOEMY 3J0POBbIO U IPUPOJHOM CpPELE;

® OCBOCHHE CHCTEMBI 3HAHUM, JIEKAIINX B OCHOBE XHMMHYECKOM COCTaBIIAIONIECH
€CTECTBEHHO-HAy4YHOW KapTUHBl MHpa: (yHIAMEHTAIbHBIX IOHATUN, 3aKOHOB U
TEOpUN XHMHUHU, COBPEMEHHBIX IIPEACTABICHUM O CTPOECHUM BEIECTBA HAa pa3HBIX
YPOBHSX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHWSI XHMHUYECKUX
peaxIuii, 0 XUMHYE€CKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTeMaX, 00 00X
HAy4YHBIX IPUHIUIIAX XMMUYECKOrO IPOU3BOICTBA;

e (QopmupoBaHue y OOy4arOUIMXCS OCO3HAHHOTO IOHMMAHHUS BOCTPEOOBAHHOCTU

CHCTEMHBIX XHMHUYECKHX 3HAHUH IJI1 OOBSCHEHHS KIIOYEBBIX HUACH W TpoOsemM
4



COBPEMEHHON XHMHH, AJi1 OOBSCHEHUS M MPOTHO3UPOBAHMS SIBICHUN, HMEIOIIMX
€CTECTBEHHO-HAyUYHYI0 IPUPOJY; TPAaMOTHOTO pEIIeHHs MpoOjeM, CBSI3aHHBIX C
XMUMHEH, MPOrHO3MPOBAHMUS, AaHAIW3a W OLEHKM C TMO3ULUKA HIKOJIOTMYECKON
0€30MacCHOCTH MOCJEICTBUN OBITOBOM M IMPOU3BOJCTBEHHOW NIE€ATEIBHOCTH YEJIOBEKA,
CB3aHHOW C XUMHUYECKHUM IIPOU3BOJICTBOM, HCIOJIb30BAaHUEM U HepepabOTKOM
BEILECTB;

yriayOJieHue NpeACTaBICHUH O HayyHBIX METOJax IIO3HAHUS, HEOOXOIMMBIX MJIs
npruoOpeTeHus] YMEHUI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBACHEHUS XUMHUYECKHX
ABJICHUM, UMEIOUIMX MECTO B TPUPOJE, B MPAKTUYECKOW JEATEIbHOCTH H
IIOBCEIHEBHOM JKHU3HH.

B 1ulane peanuzanuM NEpBOOYEPEJHBIX BOCHHUTATENBHBIX W Pa3BUBAIONMX (YHKUIUH
LIEJIOCTHOM CHUCTEMBI CpelHEero oOuiero oopa3oBaHUs NpPU M3YYEHHM IpeaMera «XUMUs» Ha
yri1y0JIEHHOM YpOBHE 0CO0YI0 aKTyallbHOCTh MPHOOPETAIOT TaKUE LIEIH U 33/1a4H, KaK:

BOCIIMTaHHE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBICHHUI MPHUPOJIBI, YBaXKEHUS K
MPOIIECCY TBOpPYECTBA B OO0JIACTH TEOPETHUECKUX W MPHUKIATHBIX HCCIETOBAaHUA B
XUMHH, (OPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU;

pa3BUTHE MOTHBAIMU K OOYUYEHUIO M TIO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOCHHSI 00IIEYeIOBEUECKIX [IEHHOCTEH;

pPa3sBUTHE IIO3HABATCIIbHBIX HUHTEPCCOB, HMHTCJUICKTYaJIbHBIX n TBOPYECCKUX
criocoOHocTel oOywaromuxcsi, GOPMUPOBAHUE Y HHUX CO3HATEIBHOI'O OTHOIICHHUS K
caM0OOpa30BaHUI0O U HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEIIHON
podeCCHOHANTBHON W OOIIECTBEHHON ACSATEIHHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 3JI0POBBIO U IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

dbopMUpOBaHHE YMEHHMH W HaBBIKOB Pa3yMHOTO MPUPOJONOIb30BaHUS, pa3BUTHE
OKOJIOTMYECKON  KyJIbTYpbl, TIPUOOpETEeHHE  OMbITa  OOIIECTBEHHO-TIOJE3HOM
AKOJIOTUYECKOU JIESITETBHOCTH.

Uucno yacoB, MpeAyCMOTPEHHBIX Uil M3YyYCHHUS XMMHH Ha YIIIYOJICHHOM YPOBHE CPEIHETO
obmiero oopazoBanus, coctapmsieT B 10 kimacce — 102 gaca (3 yaca B Hezelno).



COJEP)XAHME OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHUH.

[IpenmMer © 3HaueHWE OPraHUYECKOM XUMMH, TMPEACTABICHHE O MHOT000pazuu
OPraHNUYEeCKUX COCTUHEHUH.

DJEKTPOHHOE CTPOCHHE aToOMa YIJIEpOoAa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aToMa yriepoia. XUMHUYecKasl CBA3b B OPraHMYECKHX COETUHEHUSX.
Tunel rubpuau3anMyu aTOMHBIX opOuTanel yriaepona. MexaHu3mMbl 00pa3oBaHUsl KOBAJIEHTHOM
CBs3M (OOMEHHBIN M JOHOPHO-aKLENTOPHBIN). THUIbl mepeKkpbIBaHUsI aTOMHBIX OpOHTalel, o- u
n-cBs3u. OnuHapHas, ABOMHAas M TpoiHas cBA3b. CHocoObl pa3pbiBa CBA3EH B MOJEKyJax
oprannyeckux BemecTs. [lonsTHe 0 cB0OOOAHOM paaukale, Hykieoduie u anexTpodue.

Teopust crpoeHuss opraHuueckux coeauHeHuid A.M. bytnepoBa U CcOBpeMEHHbIE
MPEACTABIEHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHHE TEOPUN CTPOEHUSI OPTaHUYECKUX COCITMHEHUM.
MornexynsipHble H CTPYKTypHBIe (opmynbl. CTpyKTypHBIE (OpMYIBl Ppa3IHMYHBIX BUIOB:
pa3BépHyTasi, COKpami€HHas, ckeneTtHas. HM3omepus. Buasl wu3zomMepuu: CTpyKTypHas,
IIPOCTPAHCTBEHHAs. OJEKTPOHHbIE A(PQPEKTHl B MOJEKyJaX OPraHUYECKUX COEJAMHEHHM
(MHAYKTUBHBIA 1 ME30MEPHBIN A (PEKTHI).

[IpencraBnenue o kKnaccuuKaIu OpraHndecKux BeecTB. [loHaTHEe 0 (YHKIIMOHATBEHOM
rpynme. 'omonorus. ['omonornueckue psasl. CucremMarnueckass HOMEHKIIATYpa OpraHUYeCKUX
coenuHenuil (IUPAC) u TpuBnaibHble HA3BaHUS OTAEIbHBIX PEACTaBUTEICH.

OcobOennocty ¥ Kkjnaccuukalus  OpraHmdyeckux  peakuuil.  OKuCIUTETBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMM B OPraHUUECKON XUMHUHU.

OKCIIEpUMEHTAJIbHbIE METOAbl U3YUEHUS BEIIECTB U UX IMPEBPALICHUI: O3HAKOMJICHUE C
o0Opa3LaMu OpraHM4ecKUX BELIECTB W MaTepUallaMHU Ha UX OCHOBE, OIBITHI IO IPEBPAIICHUIO
OpraHMYeCKHX BEIIECTB TMpH HarpeBaHuM (TUiaBleHUe, OOyriIMBaHUE U  TOpPEHue),
KOHCTPYMPOBAaHUE MOJIEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

YraeBoaopoabl.

Ankanpl. ['oMonornueckuil psaja aakaHoB, oOmas GopMyiia, HOMEHKIATypa U M30MEpHs.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP -TMOPHMAM3ALMS ATOMHBIX
opOuTasnelt yrieposaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA aTKAHOB.

XUMHYECKUE CBOMCTBA AJIKAHOB: PEAKLUU 3aMELICHMs, N30MEPU3ALNY, AETUIPUPOBAHNS,
LUMKIW3allii, T[HpOJIM3a, KpekuHra, ropeHus. llpeacrtaBieHne o MexaHM3Me peaklUui
paZMKaJIbHOTO 3aMELICHMS.

Haxoxnenue B nmpupose. Crioco0bl osTydeHus U IPUMEHEHNE alIKaHOB.

Huknoankanel. O6mas Gopmyna, HOMEHKIaTypa U n3omepusi. OcoOEHHOCTH CTPOSHHS U
XUMUYECKUX CBOMCTB MalbIX (IUKJIONPONAH, HHUKIOOyTaH) W OOBIYHBIX (IMKJIOIEHTAH,
IIUKJIOT€KCaH) LUKJI0aaKkaHOB. CrocoObl MOTyYeHHs U IPUMEHEHHUE IUKII0AIKaHOB.

AnkeHsl. ['oMoorudeckuii ps ankeHoB, o0mias ¢GopMmysa, HOMEHKIATYpa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN aJKeHOB, SP°-THOpUIM3allks aTOMHBIX opOuTaeif
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reoMeTrpudeckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA aJKEHOB. XHMMHMUYECKHE CBOWCTBA: pPEAKLUH NPUCOEAVHEHHSA, 3aMEIEHUs B O-
MIOJIOKEHNE TPU JBOWHOW CBSA3M, NMOJMMEpHU3aluu W okucieHus. lIpaBmio MapkoBHHKOBA.
KayecTBeHHBIE peaklluu Ha ABOHHYIO CBsA3b. CIIOCOOBI MOMYyUYeHHSs U TPUMEHEHHUE aTKEHOB.

Anxaguensl.  Kiaccudukanust — ankaaneHoB  (CONpsbKEHHBIE,  M30JIMPOBAHHBIE,
Kymyauposannvie). OCOOCHHOCTH  DIIEKTPOHHOTO CTPOCHHS W XMMHUYECKHX CBOWCTB



conpskEHHbIX aueHoB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpsKEHHBIX IUEHOB.
CriocoOblI nostyueHust 1 NIPUMEHEHNE alTKaJAHEHOB.

Ankunbl. ['oMomoruueckuii psiji ankuHOB, OO0IIas GpopMyiia, HOMEHKIATypa U U30MEpHSL.
DJEKTPOHHOE M TNPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, SP-TUOpPHAM3ALMS aTOMHBIX
opOutaneit yriuepona. dusmyeckue CBOMCTBA aTKMHOB. XHUMHYECKHE CBOMCTBA: PEAKIUHU
MIPUCOEIMHEHNS, TUMEpU3AllM U TpUMEpH3aluy, okucieHus. KuciaoTHele cBoiicTBa alKUHOB,
MMEIOIUX KOHIEBYIO TPOWHYIO CBsi3b. KauecTBeHHbIE peakIMu Ha TPOiHYIO CBsA3b. CrocoObl
MIOJIy4Y€HHUS U IPUMEHEHUE AJIKMHOB.

ApoMaTtudeckue yrieBoaopo/ bl (apeHsl). 'omonornyeckuii paa apeHos, oomas Gopmyna,
HOMEHKJIATypa U M30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBl OeH307a.
@dusnyeckrue CBONCTBA apeHOB. XUMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJIOTOB: pEeakLuu
3aMelIeHNss B OCH30JbHOM KOJIBLIE U YIJIEBOJOPOJHOM paAMKale, PeakUuu MPUCOEIUHEHHUS,
OKHCJIEHHE ToMoJIoroB OeH3ona. IlpeacraBnenue o0 OpueHTHPYIOLIEM JIEHCTBUU 3aMECTUTENEH
B OCH30JIbHOM KOJIBIIE HA NMPUMEPE aJKWIBHBIX PaJuKajoB, KapOOKCHUIBHOM, THIPOKCUIBHOM,
aMHHO- M HMUTPOIPYIIIbl, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHYECKHMX CBOWCTB CTHpOJA.
[Momumepuzamust  ctupona.  CrnocoObl  MOJNyd4eHUsT M NPUMEHEHHE  apOMaTHUYECKUX
yIJ1€BOAOPOIOB.

[puponnsiii ra3. [lomytasie HedTsHBIE Ta3el. Hedth u e€ mpoucxoxaenue. Kamenuslit
Yrojdb U MPOAYKTHI ero mnepepadorku. CrmocoObl mepepadoTku HepTH: MeperoHka, KPEeKUHT
(TepMHYECKUH, KaTadUTU4YEeCKUii), pudOpMHUHT, MUPOiu3. [IpoayKThl nepepaboTku HepTH, UX
IIPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enetnueckas cBA3b MEXKAY Pa3IMUHBIMU KJIAaCCaMH YIJIEBOAOPOIOB.

DJEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPONOB. Peakiuu 3amerieHus
raJlIoreHa Ha TUAPOKCOrpYIly, HUTPOTPYIy, LUAHOTPYyIIly, amuHorpymmy. JleiictBue Ha
raJIOreHNPOU3BOAHBIE  BOAHOIO M  CIUMPTOBOIO pacTBopa Iuénoud. Bzaumoneiictue
JUTaJIOTEHAIIKAHOB C MarHueM M LMHKOM. IloHATHE O MeTaioOpraHn4ecKuX COEIUHEHUSX.
Hcnonb3oBaHue rajaoreHIpoU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE M IpPU CHHTE3E
OpraHMYECKUX BEILECTB.

OKclepyMEHTAIbHbIE METOAbl M3Y4YeHMs BELIECTB M MX NPEBpallleHHi: H3ydyeHue
(¢U3NYEeCKNX  CBOHCTB  YIJIEBOJOPOJOB  (pPacTBOPUMOCTB),  KAa4eCTBEHHBIX  PEaKIHi
yIJI€BOAOPOAOB pa3IUYHbIX KJIaccoB (0OeciBeYnBaHUE OPOMHOM MM MOIHOM BOJBI, pacTBOpPA
IepMaHraHaTa Kajus, B3aUMOJCHCTBHE aleTHWIEHa C aMMHAuHbIM pPacTBOPOM OKCHJIA
cepebdpa(l)), kauecTBeHHOE OOHapyXeHHE YIJIepoJa W BOJOpPOJAa B OpraHMYECKUX BEIIEeCTBaX,
MOJTyYeHHe STHJICHA M W3YYEeHHE €ro CBOWCTB, O3HAKOMJIEHHE ¢ Koyuekiusmu «HepTb» u
«Yroap», ¢ o0Opa3uamMu IUIacTMacc, KaydyKOB M DPE3HHbI, MOJEIMPOBAaHHE MOJEKYJ
YTJIE€BOIOPOOB U TaJIOTEHIPOU3BOAHBIX YIIIEBOAOPOIOB.

Kucnopoacoaep:xamme opranndecKie CoeAMHEHHUs.

[IpenenvHble ogHOaTOMHBIE cHUpThl. CTpoeHHE MoOJIeKyl (Ha NpuUMEpe MeTaHoja U
sTanosa). ['oMonorudeckuit psj, oduas Gpopmyia, H30MepHsi, HOMEHKJIATypa U KIacCU(pUKALHSL.
@du3nyecKkue CBOMCTBA MPEJENbHBIX OJHOATOMHBIX CHHPTOB. BolopoaHble CBA3M MEXIy
MOJIEKYJIJaMH ~ CIIUPTOB. XMMHUYECKHE CBOWCTBA: PEAKLUUU 3aMEIIECHHUSA, JeruapaTalui,
OKHCJICHHUS, B3aUMOJICHCTBUE C OPraHUYECKUMU U HEOpraHMYeCKUMHU KucioTamu. KauecTtBenHas
peakuus Ha OJHOATOMHBIE cIUPTHI. JleficTBHE 3TaHONAa M METAHOJA Ha OPraHM3M YeJIOBEKA.
CriocoObl MoTy4eHHs ¥ MPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

IIpocTteie 3¢upbl, HOMeHKIaTypa U nzomepusi. OcoOEHHOCTH (PU3MUECKUX M XMMUYECKUX
CBOMCTB.

MHOroaTtoMHble CHOUPTHI — ATHIEHIJIMKOIb W TINIHLIEpUH. PU3NYECKHME U XUMHUYECKHE
CBOICTBa: peakUWu 3aMElIeHHs, B3aUMOJIEWCTBHE C OpPraHMYECKMMHM W HEOPraHU4YeCKHUMU
KHMCJIOTaMH, KaueCTBEHHAsl peakliis Ha MHOIOAaTOMHbIE cIUpPTHIL. IIpencraBieHne o MexaHu3Me



peaxiuii HyKieopmIbHOTOo 3aMenieHus. JleiicTBre Ha opraHn3M 4enoBeka. CriocoObl OTyYeHUs
Y IPUMEHEHNE MHOT'OATOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3AUMHOE BIMSIHUE THJIPOKCOTPYIIIBI M OEH30JIBHOTO Spa.
Ousznueckue cBoiicTBa (eHona. OcCOOEHHOCTH XMMHUYECKUX CBONCTB (heHoma. KadecTBeHHBIE
peaknuu Ha ¢eHon. TokcnyHocTh ¢eHona. CrocoObl TOMydYeHUs W NpuUMeHeHHne (eHona.
®denonpopManbIeTuaHas CMOIIA.

KapOoHunbHble cOeAMHEHHS — aibJETUAbl U KETOHBL. OJIEKTPOHHOE CTPOECHHE
KapOOHMIBHON Trpynnbl. ['oMoJOruueckue psiibl albJeTWaA0B M KETOHOB, olmas ¢opmyia,
n30MepHsT U HOMEHKJIaTypa. PU3nyecKue CBOICTBA albJerugoB U KETOHOB. XHUMHUYECKHE
CBOMCTBA aNbJETHIOB M KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHUE allbIeruioB,
KauecTBEHHbIE peakiuu Ha anblaerupl. CrocoObl MOJy4eHHUS U NMPUMEHEHUE ajbJETUIOB U
KETOHOB.

OAHOOCHOBHBIE TpefeNbHble KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHS MOJEKYI
KapOOHOBBIX KHCIOT. M3oMepuss u HoMeHkiartypa. (DHU3HMUECKHE CBOMCTBAa OJHOOCHOBHBIX
MpelebHbIX KapOOHOBBIX KHCIOT. BomoponaHbie CBS3M MEXIy MOJIEKyJaMH KapOOHOBBIX
KHCIIOT. XMMHUYECKUE CBOWMCTBA: KHCIOTHBIE CBOWCTBA, peakius dTepuUKAINH, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO pagukana. OcOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsTHE
0 TIPOU3BOIHBIX KApOOHOBBIX KUCIOT — CIOXKHBIX 3pupax. MHOroo6pasue KkapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOMCTB HEIpeneIbHbIX U apOMaTHUYECKUX KapOOHOBBIX KHCIOT, TUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KHCJIOT. IIpencraBUTend BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBasi, MAJbMUTUHOBAS, OJICMHOBAs, JUHONE8As, JUHONEHO8as KUCIOThHl. CrocoObl
MOJTyYCHHS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusie 3¢upsl. ['omonoruyeckuit psg, oduas Gopmyrna, u3oMepus U HOMEHKIIATYpa.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IIEIOYHON Cpefe.

Kupsl. Ctpoenue, ¢puznueckue U XUMHUYECKHE CBOWCTBA >KUPOB: THAPOIU3 B KUCIOH U
enoyHoi cpeae. OCOOEHHOCTH CBOWCTB JKUPOB, COACPIKALINX OCTATKH HETIPEIEIbHBIX KUPHBIX
KHUCIIOT. JKUpbl B IpUpOE.

MpbUI1a KaKk COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukanus yriaeBonoB (MOHO-, AH- H
noncaxapuzsl). MoHOcaxapuabl: TIIOK03a, (pykTo3a, ramakrosa, pubo3a, Ae30KcHpHO03a.
®usznueckue CBOWCTBA W HaxoxJeHue B npupone. dorocuHTe3. XUMHYECKHE CBOMCTBA
[JIIOKO3bl: pEaKIMU C YYacTHUEM CHUPTOBBIX M QIbJECTHAHOM TIpyNN, CIUPTOBOE U
MOJIOUHOKHCTIOe OposkeHue. IlpuMeHeHue TIIIIOKO3bI, €€ 3HAUeHHE B IKU3HEACITEIHLHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTo3a M JIakTo3a. BoccraHaBiauBaroniye |
HEBOCCTAHABIIMBAKOIINE Jucaxapuabl. ['maponns nucaxapunos. Haxoxxnenue B mpupone u
npuMmenenue. [lonucaxapuapl: Kpaxman, INIMKOTeH U 1emnoio3a. CTpoeHue MakKpOMOJEKYIl
Kpaxmajla, TJINKOT€Ha M Le/ulrosio3bl. (du3nueckne CBONCTBA Kpaxmala W LEJUTIOJIO3BL.
XuUMHYecKUe CBOMCTBA Kpaxmala: THApOJIN3, Ka4eCTBEHHAsl peakius ¢ MOAOM. XHUMHUYECKUE
CBOWCTBA IIEJUTIOJIO3BI: THAPOIIH3, MOIy4YeHHe 3(pUpoB 1eT0a03bl. [ToHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAaX (BHCKO3a, alleTaTHBIN IIETK).

OKCHEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BELIECTB U MX IMPEBPALLEHUI: PaCTBOPHUMOCTH
pa3IUYHBIX CHUPTOB B BOJE, B3aUMOJEHCTBHE ATaHONA C HATPHUEM, OKHCIIEHHE 3THUIIOBOTO
cupra B aibJETUJ] Ha pacKaJ€HHONM MEJHOW INPOBOJIOKE, OKUCIEHHE ATHJIOBOIO CIIMpTa
JUXPOMATOM Kaylns (BO3MOKHO MCIOJIb30BAaHUE BHJIEOMATEPUAIOB), KAUECTBEHHBIE PEAaKIMK Ha
anpaeruabl (¢ ruapokcunom nuammuncepedbpa(l) u runpoxkcuaom meau(ll)), peakuus raunepuHa
¢ runpokcugom meau(Il), xummuueckue cBoiicTBa pacTBOpa YKCyCHOW KHCIIOTHI, B3aUMOIEHCTBHE
pactBopa TIOK03bl ¢ ruapokcuaom meau(Il), B3auMoneiicTBue kpaxmana ¢ HOAOM, pelleHHe
AKCIIEPUMEHTANBHBIX 337a4 110 TeMaM «CnupThl U GpeHomnbl», «KapOoHoBbIe KUCAOTHI. Cl0KHbBIE
3hUpb.

A3oTcoaep:kaliue OpraHu4ecKue coeJMHeHus.
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AMUHBI — OpraHWYECKHE TPOW3BOJHBIC ammuaka. Kiaccudukamuss aMHHOB:
anudaTuyeckue U apoMaTHUECKue; NMePBUUHBIC, BTOPUYHBIE U TpeTHuHble. CTpOCHHE MOJEKYI,
obmas ¢opMyIa, U3oMepHs, HOMEHKIATYpa U (PU3UYECKUE CBOMCTBA. XMMHUYECKOE CBOHCTBA
anudaTUYeCKUX aMUHOB: OCHOBHBIE CBOWMCTBa, AJKHIMPOBAHHE, B3aUMOJICHCTBHE MEPBHUYHBIX
aMUHOB C a30TUCTON KHca0TOM. COoIM anKuiIaMMOHUS.

AHUIIMH — NPEJICTaBUTENIb aMUHOB apoMaTuieckoro psajaa. CtpoeHue aHwinHa. Bzaumuoe
BJIUSIHUE TPYMI aTOMOB B MOJEKyJie aHuwInHAa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHUIJIMHA.
KauectBennsie peakiuu Ha aHWinH. CrnocoObl TMOMY4YeHHUS U TPUMEHEHHUE amu(aTHUYeCKUX
amuHOB. [loyueHne aHmIMHA U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknatypa wu  wuzomepus. OTaenbHble NOPEACTABUTENH  O-
AMHHOKHUCJIOT: TJIMIWH, ajaHuH. DU3NYECKUe CBOWCTBA aMHHOKHCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHUCIIOT Kak aMQpOTEepHBIX OPraHUYECKUX COCAMHECHHUN, pEaKIus MOJUKOHIACHCAIINH,
o0Opa3oBaHue NMENTHAHOMN cBA3M. bronornyeckoe 3HaueHrne aMUHOKHUCIOT. CHHTE3 U TUIPOIH3
MEeNTUAOB.

benku kak npupoassle mnonumepsl. llepBuuHas, BTOpHYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMUYECKUE CBOWCTBA OEJKOB: THAPONH3, JEHATYypallys, KaueCTBEHHBIC PEaKlMu Ha
OeJIKH.

DKCIEPUMEHTAJIbHBIE METOJIbl M3Y4YeHHUsl BELIECTB U MX IMPEBpalICHUI: pacTBOpPEHHUE
OelIKoB B BOJIE, AeHaTypauus OEIKOB MPHU HArpeBaHHUH, LIBETHbIE pEeaKIMU Ha O€JKH, pelIeHUe
SKCHEPUMEHTAIBHBIX 33Ja4 10 TeMaM «A30TCOAEpXKAIllMEe OPraHMYECKUE COCIUHECHHS» U
«Pacrno3HaBaHue OpraHU4ECKUX COCIUHEHUIY.

BrICOKOMOJIEKYJISPHBIE COCIUHEHHS .

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUN: MOHOMED, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IIOJIMMEpU3ALMU, CPEIHsAs MOJeKyJyspHas Macca. OCHOBHbIE
METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — OJIMMEPU3aLUs U TIOJUKOHICHCALIHS.

[Tonmumepuslie MaTepuabl. [Inactmaccsl (monuaTHIIEH, IIOJIMIIPOIIUIIEH,
MTOJIMBUHUWIXJIOPU/, MOJIMUCTUPOJI, MOJIMMETWIIMETAKPHUIIAT, MOJIMKapOOHATHI,
noJvdTUIeHTepedTanar). Y Tuian3anus 1 nepepadoTKa ImiacTuka.

DnacToMephl:  HaTypajbHBIM  KaydyK, CHHTETHYECKHe Kayuyyku (OyTaJneHOBBIH,
XJIOPOIIPEHOBBIN, U30IPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bosokna: HaTypaibHble (XJIOMOK, IEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl  cnenuanbHOTO  HazHayeHWsT (TeQUIoH, KeBlIap, AJIEKTPONPOBOISIINE
MOJTUMEPBI, OMOpa3IaraeMple MOJIMMEPHI).

DKCIEepUMEHTAJIbHbIE METOAbl U3YUEHHUS BEIIECTB U UX MPEBpALICHUI: 03HAKOMJIEHUE C
oOpa3laMu TNPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIaCTMAacC, KaydyKoB, pEIIeHHE
SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «Pacno3HaBaHMe MI1aCTMACC U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxaenne MonexynspHOH popMyITbl OPraHMYECKOTO COSIMHEHUS 10 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €0 COCTaB, HAXOXACHHE MOJIEKYJISIpHOU (OpMYsbl OpPraHU4YECKOTro
coeMHeHus: 1mo macce (00BEMY) MPOAYKTOB CropaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOTYKTOB pEeaKIIMU U/UIIM UCXOJHBIX BEILIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (hOpMYIIbI
OpPraHMYECKOIo BEIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOIYy4EHHUS,
ONpeJIeJICHUE AOJIU BbIXOA NIPOAYKTA PEAKIUU OT TEOPETHYECKU BO3MOMKHOTO.

MexnpeIMETHBIE CBSI3H.

Peanu3anus MexXnpeIMeTHBIX CBA3EH MPU M3yYEHHHM OpraHndyeckod xumuu B 10 kmacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJb30BaHWE KaK OOIIMX E€CTECTBEHHO-HAYUYHBIX MOHATHH, TaKk W
TOHSTUMN, TPUHATHIX B OT/ICIBHBIX NMPEIMETaX €CTECTBEHHO-HAYYHOTO IUKJIA.



OOme ecTeCTBEHHO-HAy4YHBIC TOHATHUS: SIBJICHHWE, HAYYHBIH (pakT, TUIOTE3a, TEOopus,
3aKOH, aHalIM3, CHHTE3, KiIacCH(UKarus, HaOIOJAEHUE, M3MEPEHUE, DKCIIEPUMEHT, MOJEIb,
MOJICITUPOBaHUE.

®dusnka: Marepusi, aTOM, 3JIEKTPOH, TNPOTOH, HEWTPOH, MOJIEKYyJa, JIHEPreTHYECKU
YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIIEeCTBA, (PM3MYECKUE BEIUYHHBI,
€IMHUIIBI U3MEPEHHUSI, CKOPOCTh, YHEPT U, Macca.

buonorus: kneTka, opraHusM, dKocucTteMa, omocdepa, MeTaboInu3M, HACIEJACTBEHHOCTD,
aBTOTPOGHBIA U TeTepoTpodHBIH TUI NUTaHUS, OpokeHue, (POTOCHHTE3, IbIXaHHE, OCNKH,
YTIIEBOBI, JKUPHI, HYKJICHHOBBIC KUCIIOTHI, (DEPMEHTHI.

I'eorpadusi: mone3xHsle HCKOMAEMBbIE, TOTLIIUBO.

TexHONOTHS: MHIEBBIE TPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO TTHTAHUS, MOIOIIHE CPE/ICTBA,
MaTepHualibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KIJACC

OBILIAS N HEOPTAHNYECKAA XUMUSA

TeopeTnyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. Xumudeckuil anement. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBbIE 4YMCIA. ODHEPreTMYECKHE YPOBHU U TMOAYPOBHH. ATOMHBIE
opourtamu. Kiaccupukarmss XMMHYECKHX 3JIEMEHTOB (s-, p-, d-, f-amementsr). Pactipenenenue
3JIEKTPOHOB IO ATOMHBIM OpPOUTAISAM. OJEKTPOHHBIE KOH(QUIypallud aTOMOB 3JEMEHTOB
MEpBOro—4YeTBEPTOr0 MEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSSHUH, 3JIEKTPOHHBIE
KOH(UTypay HOHOB. DJIEKTPOOTPULIATEILHOCTb.

[lepnonnueckuit 3axkoH u Ilepumonmyeckas cucremMa XHMHYECKUX 3ieMeHTOB JI.U.
MenpeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M Ilepmonnueckoil CHCTEMBI XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpHEel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHs CBOWCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMM HPOCTBIX M CJIOXHBIX BELIECTB IO TpylnaMm Hu
nepuojam. 3HaueHue nepuoanueckoro 3akona /.M. Menneneena.

Xumunyeckasi cBsI3b. BUAbl XMMHUYECKON CBSI3U: KOBAJIEHTHAs, MOHHAS, METAJJIMYECKAs.
Mexanu3mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U: OOMEHHBIM U JOHOPHO-aKLUENTOPHBIA. DHEprus
n nnuHa cBs3u. [lossgpHOCTh, HANPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU CBsA3U. KpaTHble
cBsa3u. Bonoponnas cBsA3b. MeXMONIEKYIAPHBIE B3aUMOICHCTBUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b JJIEKTPOHHON CTPYKTYpBI
MOJIEKYJl C MX TI€OMETPHUUYECKUM CTPOEHHEM (Ha MpUMEpPE COEIUHEHMH 3JIEMEHTOB BTOPOIO
nepuoaa).

IIpencraBnenne O KOMIUIEKCHBIX coenuHeHusAX. (CocTaB KOMIUIEKCHOTO — HMOHa:
KOMILIEKCOOOpa3oBaTesb, JIMTaHIbl. 3HAYCHHWE KOMIUIEKCHBIX coequHeHud. Ilonarue o
KOOPJAMHAIIMOHHOM XUMUH.

BemectBa MOJEKYJISAPHOTO M HEMOJIEKYJSIPHOTO CTpOeHUsA. THIbI KpHUCTaNIMYECKUX
peméToK (CTPYKTYpP) U CBOMCTBA BEIIIECTB.

[lonstue o nucnepcHbIx cucremax. Victunnble pacTBopsl. [IpeacTraBieHne o KOIOUIHBIX
pactBopax. CrocoObl BbIpaXKEHUS KOHIIEHTPALlMU pPacTBOPOB: MaccoBas JOJs BEIIECTBA B
pacTBope, MOJIsSIpHas ~ KOHLEHTpanus. HacelllleHHble ¥ HEHaCBILLEHHBIE  PacTBOPHI,
pacTBOpUMOCTh. KpucTamioruaparsl.

Knaccudukanus m HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. TpHUBHANbHBIE Ha3BAHUS
OTJIENbHBIX NTPEACTABUTEIICH HEOPraHUUYECKHUX BELIECTB.

Knaccudukanus XUMHYECKUX peakiiii B HEOPTaHUYEeCKOH 1 OpraHnYecKOl XUMHUH. 3aKOH
COXPAaHEHMs MACChl BEILIECTB; 3aKOH COXPAHEHMs M IPEBPALICHMSA DHEPIUU NP XMUMHUYECKHUX
peaxmusix. TerutoBsie 23 PEeKThl XUMHUECKUX peakinii. TepMOXUMUYECKUE YPAaBHEHHUS.
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CKopocTh XUMUYECKOM peakiiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (hakTOpoB. ['oMOreHHbIE
U TeTeporeHHble peakiun. Kataaus u kaTamu3aTopsl.

OOpatumbie W HeoOpaTHMbBIC peaknud. XWMHUYECKoe paBHOBecue. KoncTaHTa
XUMHUYECKOTo paBHOBecHs. DakTOphl, BIUSIOUINE HA MOJOKEHHE XUMHUYECKOTO PAaBHOBECHUS:
TEMIEpaTypa, JaBICHUE M KOHILIEHTpAlMM BEIIECTB, y4acTBYOUMX B peakuuu. [Ipunmun Jle
[TaTense.

Onextponautuyeckas auccounanuss. CunbHble W ciadble  AeKTposuThl. CTeneHb
nucconuanuu. Cpena BOJIHBIX PacTBOPOB: KHUCIIOTHAs, HEMTpasibHasl, LIejdouHas. BogopoaHsii
nokazarens (pH) pactBopa. I'unponus coneil. Peakiiuu nonHoro oomena.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. CreneHb okuciaeHus. OKUCTUTENb U
BOCCTaHOBUTENb. I[Ipomeccel OKHCIIEHHS M BOCCTaHOBIEHUS. BakHeline OKUCIUTENH U
BOCCTAHOBUTENU. MeTOJI 3JIEKTPOHHOT0 OasiaHca. DJIEKTPOJIU3 PACTBOPOB U PACIUIaBOB BEIIECTB.

DKCrepUMEHTaIbHbIE METOJbl W3YyYEHHS BEIIECTB M UX IPEBpAIICHMN: Ppa3lIoKeHUe
MEepPOKCHJa BOAOPOJAa B MPHUCYTCTBUM KaTalM3aTOpa, MOJAEIM KPUCTAUIMYECKHX PEIIETOK,
MIPOBEJICHUE peakUUid HOHHOrO OOMEHa, OIpeAesieHue Cpeabl PacTBOPOB C MOMOUIbIO
WHINKATOPOB, U3yUYEHUE BIUSHUS PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEakluu U
M0JIOKEHHE XUMHYECKOTO PaBHOBECHSL.

Heopranuuyeckasi xummusi.

[Tonoxxenune HemetamioB B Ilepuoanueckoil cucteme XuMudeckux siaemeHToB J[.H.
MeHnzeneeBa M OCOOCHHOCTH CTPOCHHMA HUX aToMOB. (Du3nyeckue CBOWCTBA HEMETAIOB.
AJIoTponus HEeMETaJUIoB (Ha MpUMepe KUCIopoia, cephl, (hocdopa u yrieposa).

Bopopoa. Ionyuyenue, ¢pusnueckue ¥ XMMHUYECKHE CBOMCTBA: PEAKIMM C METALIAMH U
HEMeTaJlJlaMHi, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ Mpuabl. TOMINBHBIE 3JIEMEHTHI.

I'anorensl. Haxoxnenue B mpupoje, CrocoObl MOTydeHus, GU3NUYECKUe U XUMHUYECKUE
cBoiicTBa. ['amoreHoBojoponbl. BaxHeilmme KuciopoacoaepKalme COSIUHEHHs TajoreHOB.
JlaGopaTopHbIE U MPOMBIIIICHHBIE CIIOCOOBI MOJTYYEHHUs TaJoreHoB. [I[puMeHeHne rajJoreHoB u
HUX COEIUHEHUI.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBILUIEHHBIE CHOCOOBI MOJTYYEHHS] KUCIOPOAA.
Ouznyeckue M XUMHYECKHE CBOMCTBA W MPHUMEHEHHE KHUCIopoAa M o30Ha. OKCHUIBl H
MIEPOKCH/IBI.

Cepa. HaxoxxneHume B TpUPOJE, CIOCOOBI TMONYy4YeHHS, (PU3MUECKHEe U XHUMHUYECKHE
croiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(IV), okeun cepoi(VI). CepHucras u cepHas
KUCIOTHI M uX coiu. OCOOEHHOCTH CBOMCTB cepHOM KucaoThl. [IpumeHeHHe cepbl U e
COCIMHEHUM.

A3zoT. Haxoxmenue B TpHpoJie, CHOCOOBI MOMy4YeHHs, (PHU3UYECKHEe U XUMHUYECKHE
cBoiictBa. AMMMak, HUTpuAbL. OKcuapl a3ora. A30THCTas W a30THAsl KHUCIOTHI M HMX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOW KHUCIOTHL. [IpuMeHeHHe a30Ta W ero COeAMHEHUH. A30THBIC
ya0OpeHusl.

®ochop. Haxoxaenume B mpupone, CocoObl MOMydeHus, (GU3MUECKUe U XUMHUYECKHE
ceorictBa. Dochuast u dochun. Oxcuasl dochopa, dochopHas kuciora u e€ COJH.
[Tpumenenue pocdopa u ero coequHennit. PochopHbie y100peHus.

VYraepon, HaxoxaeHHUE B Tpupoae. AJUIoTpomHble Moaudukanuu. Duzndeckue u
XMMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yrieponoMm. Oxcupn yraepoma(ll),
okcupn yriaepoaa(IV), yrompHass kuciora u €€ coid. AKTUBUPOBAHHBIA YTOJib, aICOPOITHSI.
Oymiepensl, rpadeH, yriepogHble HaHOTPYyOku. IIpuMeHeHWe TMpPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €r0 COEAMHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, CIOCOObI MOMydeHUs, (PU3MUYECKHe M XUMHUYECKUE
cBorictBa. Okcua kpemausi(IV), kpemHueBas kuciora, CUIMKaThl. [I[puMeHeHne KpeMHUsI U €ro
coenuHeHuil. CTEKIO0, €ro MOoIy4eHHe, BUABI CTEKIA.
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[Tonoxxenne meramnos B [lepuoanueckoil cucreMe XMMHUYECKUX 3J1eMeHTOB. Oco0eHHOCTH
CTPOEHHS JEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOmme Gpu3ndecKkue CBONCTBA METAJUIOB.
[Ipumenenne MetanioB B ObITY U TexHUKE. CIUIaBbl METAIIJIOB.

DNEKTPOXUMHYECKH s HampspkeHud  MeTaioB.  OOmue crnocoObl  MOTydYeHUs
METAJUIOB: THIPOMETAILTYPrus, TUPOMETALIYPIus, dJIeKTpoMeTamutyprus. [lonarue o koppo3un
MeTamoB. CriocoObl 3alUThl OT KOPPO3UH.

Obmas xapakrepuctuka MetamuioB IA-rpynmsl [lepuoanueckoit cuCTeMbl XMMHUYECKHX
sneMeHTOB. HaTpuil u xanuii: monmyuyenue, pu3ndeckue U XMMHUYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETUHEHUH.

OObmas xapakrepuctuka MeTauioB IIA-rpynmnsl [lepuonndeckoil cuCTeMbl XUMHYECKHX
9JeMEeHTOB. Maruuii M KauplUui: TModydeHue, (QU3NYeCKUe U XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX COeTUHEHUH. KECTKOCT BOBI M CIIOCOOBI €€ yCTpaHEHHUS.

AnroMuHUI: ToyyeHue, pU3NYecKue U XUMHUYECKHUE CBOICTBa, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeOUHEHUH. AMQOTEpHbIE CBOMCTBA OKCHAA W THUAPOKCHIA ATIOMHUHHA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmast xapakTepucTuka MeTajioB mnoOouHbx mnoxarpymmn (b-rpymnm) Ilepuonnueckoit
CHUCTEMBI XUMHUYECKUX JIEMEHTOB.

duznyueckrue ¥ XMMUYECKHE CBOMCTBA XpOMa U ero coequHeHud. OKCUIIBI U TUAPOKCH]IBI
xpoma(Il), xpoma(Illl) u xpoma(VI). Xpomarel U ITUXPOMATHI, UX OKHUCIUTEIHHBIC CBOWCTBA.
[losnydyeHne u npuMeHeHUe XpoMma.

®usznueckue M XMMHUYECKHE CBOMCTBA MapraHila M €ro CoeJuHeHUW. Baxneimmue
coenunenus mapranna(ll), mapranua(1V), mapranuma(VI) u mapranna(VII). [lepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

duznueckre U XMMUYECKHUE CBOMCTBA XKeJie3a U ero coequHeHui. OKCUAbI, THAPOKCUIBI U
cosmm xkene3a(Il) u xxenesa(Ill). [TomyyeHne u mpuMEeHEHHE JKeJie3a U €ro CILIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MEJIU U €€ coeuHeHuil. [lonydenre u npumMeHeHue
MEOU U €€ COeTUHECHUH.

Hunk: momyuyenue, Gpusnyeckue 1 XUMUIECKHE CBOMCTBAa. AM(POTEpHbIE CBOWCTBA OKCHA
Y TUIPOKCHJIA IUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHne IMHKa U ero COeAMHEHU.

OKCHepUMEHTAIbHbIE METOJbl M3yY€HUs BEUIECTB M MX IMPEBPALLEHUI: H3y4YEeHHE
0o0pa3li0oB HEMETaJJIOB, TOpeHHue cephl, Qocdopa, xkeneza, MarHus B KHUCIOPOAE, H3yueHHUE
KOJUIeKIMH «MeTajuibl M CIJIaBbl», B3aMMOJCHCTBHE IIEIOYHBIX U IIEIOYHO3EMEIbHBIX
METAJIJIOB ¢ BOAON (BO3MOYKHO HCIIOJIb30BaHUE BUAEOMATEpHUAIOB), B3aUMOJCHCTBHE LIMHKA U
JKeje3a ¢ pacTBOpaMM KHUCJIOT U IIEJI0Yel, KAYeCTBEHHbIC PEAKI[MU HA HEOPraHUYECKUE aHUOHBI,
KaTHOH BOJOPOJA M KaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THAPOKCHIOB AJIOMUHMSA U LIMHKA C
pacTBOpaMu KHMCJIOT M LIEJNIOYEH, PEIICHHE dKCIEPUMEHTAIBHBIX 33Ja4 110 TeMaM «l ajoreHs»,
«Cepa u eé coeluHEHUs», «A30T U Gochop U UX COeTMHEHU», «MeTabl TJIaBHbIX HOATPYII,
«Mertanibl NOOOYHBIX MOATPYIIID).

X¥MHUS U )KU3Hb.

Ponb xumuu B obecrieueHUN yCTOWYMBOTO pa3BUTHA desioBeuecTBa. [loHsATHE O HAaydHBIX
METOJaxX IIO3HAaHUS M METOJNOJIOTMM HAy4yHOro uccienoBaHus. HaydHble NpUHIMIIBI
OpraHu3alui XUMHUYECKOT0 MpPOU3BOACTBA. [IpoMBIIIIEHHBIE CITOCOOB! MOTYYEHUS BasKHEHIINX
BelIeCTB (Ha MpUMepe MPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOTHI, MeTaHoja). [IpoMblluieHHBIE
crocoObl MOJIYYEHHUS] METANIOB M CIUIAaBOB. XMUMHUECKOE 3arps3HEHUE OKpYXKarolled cpelbl U
ero nocyieAcTBus. Poib xuMuu B o6ecredeHn SHepreTuyeckoil 0e30MacHOCTH.

XuMHsT W 310pOBbe 4esoBeKa. JlekapcTBeHHble cpeacTBa. lIpaBuia wncnonb30BaHMS
JIEKapCTBEHHBIX MpPenapaToB. Pojib XuMuUM B pa3BUTHHU MEIUIIMHBIL.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, HUILEBbIE 100aBkU. Poib xuMuu B obecriedeHnH
MUILEBOM 0€30MMacHOCTH.
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Kocmernueckne u mapgromepHbie cpenctBa. beitoBas xumus. IlpaBuna Ge3zomacHOro
HCIOJIb30BAaHUS MpenapaToB OBITOBOM XMMUHU B IIOBCEIHEBHOM KU3HH.

XUMUS B CTPOUTENBCTBE: BaXKHEHIINE CTPOUTENbHBIE MaTEpHAIIbI (LIEMEHT, OETOH).

Xumus B cebCKOM Xo3siiicTBe. Opranndeckue ¥ MUHEpajbHbIE y100peHHUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepHalbl, KPacKu, CTEKJIO, KepamMuka. MaTepuabl
JUIsL DNEKTpoHUKU. HaHoTeXHONMOr M.

Pacuérnsle 3anaun.

Pacuérel: Macchl BemecTBa WM 00bEMa Ta30B M0 M3BECTHOMY KOJUYECTBY BEILECTBA,
Macce Ui 00bEMY OJHOIO M3 YYacTBYIOUIMX B pEakKlMU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIECTBA) NMPOAYKTOB DPEAKIMH, €CIU OJHO M3 BELIECTB HMMEET IMpHMecH, Macchl (00BEMa,
KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUU, €CIM OJHO W3 BEIIECTB JaHO B BHUJE PacTBOpa C
ONPENENEHHOM MAacCOBOM JOJIEHW PACTBOPEHHOIO BEIECTBA, MAacCOBOM IOIM U MOJISIPHOU
KOHIICHTPAllUd BEIIECTBA B pAacTBOPE, NOJIM BBIXOJA IPOAYKTAa PEAKIHH OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeAMETHBIX CBA3€H MpU U3yUeHHM OOIIEeH M HEOPTaHWYECKON XMMHU B
11 xnacce ocyuiecTBiIsIeTCA Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX HMOHATHH,
TaK U IOHATUHN, IPUHATHIX B OTAEJIBHBIX IPEIMETAaX €CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OOwe ecTeCTBEHHO-HAayuyHbIE IOHATHUSA: SIBJICHHME, HAy4yHbIH (aKT, TMIIOTE3a, TEOPHS,
3aKOH, aHaju3, CHHTE3, KilacCUpUKAIMI, MEPUOJAUYHOCTb, HAOIIOACHUE, H3MEpEHHeE,
JKCIIEPUMEHT, MOJIEIIb, MOACIINPOBAHHUE.

®dusuka: Marepusi, MHUKPOMUpP, MAKpPOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOIBl, PaJMOAaKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKUH YpOBEHb, BEIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHME BEIECTBA, WACAJBHBIA Ta3, (U3MUECKUE BEIMYUHBI, €IUHUIIBI
U3MEpEHUs, CKOPOCTb, JHEPT U, Macca.

Buonorusi: kierka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, MeTaboiM3M, MakKpo- H
MHUKPO3JIEMEHTBI, OEJIKH, >KUPbI, YIJIE€BOJbl, HYKICHHOBBIE KHCIOThI, ()EPMEHTHI, TOPMOHBI,
KpyTr'OBOPOT BEIIECTB U MIOTOK YHEPTUH B IKOCUCTEMAX.

I'eorpadusi: MuUHEpabl, FOPHbBIE TOPOJIbL, MTOJIE3HbIE HCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHomorus: XuMU4YecKasi IPOMBIIUICHHOCTb, METAJUIYPIUsl, CTPOUTEIIBHBIE MaTEPHUAJIbI,
CEJIbCKOXO35HCTBEHHOE IMPOM3BOJCTBO, IHUINEBas IMPOMBIIUIEHHOCTh, (hapMaleBTHUeCcKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJCTBO KOCMETHYECKUX IIpenaparos, IIPOU3BOJCTBO
KOHCTPYKLIIMOHHBIX MaTE€PHAJIOB, dJIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
XUMHUHN HA VYIJAYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

B cooTBeTcTBUM C CHCTEMHO-ACSITENBHOCTHBIM IMOAXOAOM B CTPYKType JIHYHOCTHBIX
pE3yNbTaTOB OCBOCHUS TpeaMeTa «XWMHS» Ha YPOBHE CpeIHEro ooOmero ooOpa3oBaHUs
BbIJIEJICHBI CJIEIYIOLINE COCTABIISIONINE: OCO3HAHNE O0YYalOIIUMUCS POCCUICKON IpakIaHCKON
WJEHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH M CaMOONPEIECICHUIO;
HaJIMYA€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh H  CIIOCOOHOCTH  OOYYarOLIMXCS
PYKOBOJCTBOBAThCSI MPUHATHIMH B OOIECTBE MpaBWIaMH U HOPMaMU TOBEJCHUS; HAIUYUE
IIpaBOCO3HAHMA, 3KOJIOTHYECKOHU KYJBbTYPBHI; CHOC06HOCTL CTaBUTHh LCJIU U CTPOUTH KU3HCHHBLIC
IIJIaHBI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPAKaIT cPOPMUPOBAHHOCTH
OTIbITA MO3HABATENIBHON U MPAKTHUECKOM EATEIbHOCTH 00YYaIOUINXCs B IPOLIECCE peau3aliiu
00pa3oBaTeIbHON JCSTEIHLHOCTH.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MpeAMeTa «XHUMHUSD» OTPaKalT cPOPMUPOBAHHOCTH
OTbITa [TO3HABATEIBHON U MPAKTHUUECKOHN JEATENbHOCTH 00y4aroIIKXCsl B IPOLECCE pean3aliun
00pa3oBaTeNIbHOI J1eATEIHbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:k1aHcKOro BOCIUTAHUSA:

OCO3HaHHA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00g3aHHOCTEHN, yBa)XKEHUS K
3aKOHY U MPABOMOPSAKY;

MPEICTABIICHUS] O COLMATBHBIX HOpPMax M MpPaBHIAX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENLHOCTH MPH CO3AaHUM YUEOHBIX MPOEKTOB,
peHICHNH y‘-Ie6HI>IX 1 MTO3HABATCJIBHBIX 3a/1a4, BBIIIOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTyMEHTHI JPYTrHX
MIPH aHAJN3€e PA3IUYHBIX BHJIOB YUYCOHOU AESITENFHOCTH;

2) N1aTPMOTHYECKOI0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTEUECTBEHHOU
XYMUH,;

YBAXXCHHUA K MNPOHCCCY TBOPYCCTBA B oOmactn TCOPHU U TPAKTUYCCKOTO IPHUITOKCHHUA
XUMHH, OCO3HaHUS TOTO, YTO JAHHbIE HAayKH €CTh pe3yJibTaT AJMUTENbHBIX HaOIIOACHUM,
KPOIIOTIUBLIX 3KCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOSIHHOI'O Tpyda y‘-IéHI:IX H IIPAKTUKOB;

WHTEpeCa M TI03HABaTEJIbHBIX MOTHBOB B TMIOJIYYEHHH U TOCIEAYIONIEM aHAJIN3e
uHGOpPMAIIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHONW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSMH, U
IIpUHUMAaTh OCO3HAHHBIE PEIICHUSA, OPUEHTUPYACH HA MOpPAJIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OILICHMBAaTh CBOE MOBEJEHUE M TOCTYIKH CBOMX TOBAapUIIEH C MO3ULIUN
HPAaBCTBCHHBIX U ITPABOBBIX HOPM U C y‘-IéTOM OCO3HAaHUA HOCH@)ICTBI/II\/II IIOCTYIIKOB;

4) popMupoBaHUSs KYJIbTYPbI 310POBbS:
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MMOHUMAHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOro obpa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (hM3UYECKOMY M IICUXUYECKOMY 37I0POBBIO;

coOmrofIcHHs MPaBWJI OE30MaCHOTO OOpaIIeHHs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HH, B TPYIOBOH JEATEILHOCTH;

MMOHUMAHUS [ICHHOCTH TPaBWJI HWHIWBHIYAJIbHOTO M KOJUIGKTUBHOTO O€30I1acHOTO
MOBEJICHUS B CUTYallUsX, YTPOKAIOIINX 3/I0POBbIO U )KM3HU JIOJIEH;

OCO3HAHUS TOCJCACTBUI M HENMPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHHS aTKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIMTAHUSA:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B Y4YEOHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTHX BUIAX NESATEIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE B PEIICHUH NPAKTUYCCKUX 3a7ad COLUAIBHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, MKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOodecCuil pa3lIndHOro pojia, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBAKEHUS K TPYY, JIIOJAM TPyJa U pe3yjbTaTaM TPYJAO0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIWBUIYaIbHOW TPAaeKTOpPHUH OOpa30BaHMS,
Oynyuieit mpodeccuu u peannszaluid COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIOCOOHOCTEH K XUMUH, UHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4YecKOro BOCIIUTAHUS

9KOJIOTUYECKH IIeJIECO00Pa3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHMKY CYIIECTBOBAHHS
JKM3HHU Ha 3eMiie;

MMOHUMaHUA TI00aTLHOTO XapaKkTepa 3KOJOTHUECKUX MPoOJieM, BIUSHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUATIBHOU CPEJIbI;

OCO3HaHUS HEOOXOIMMOCTH HCIIONH30BAHUS JOCTHKCHUM XUMHHU JJISI PELIICHUS BOIIPOCOB
palMoOHATBHOTO TPUPOIOTIOIH30BAHNS,

AKTUBHOT'O HENPUATHUS JCUCTBUM, MPUHOCIIIMX BpPEJ OKPYXKAIOIIEH MPUPOIHOU cpene,
YMEHHUS MPOrHO3UPOBATH HEOJATOMPUATHBIE HKOJOTUYECKHE MOCIEACTBUS MPEATPUHUMAEMbIX
JEMCTBUN U MPENOTBPAILATh UX;

HaJu4usl PA3BUTOrO HKOJOTMYECKOrO MBIIUICHUS, SKOJOTMYECKOW KYJbTYpbl, OIbITa
NEATeNIbHOCTH  SKOJIOTUYECKOW  HANpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOM, KOMMYHUKATUBHOHN U COITMATIBLHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTHUBHO
MPOTUBOCTOSATH UJCOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00I11eCTBEHHOH MPaKTHKH;

MOHUMAHUS CHEeNU(PUKH XUMUU KaK HayKd, OCO3HaHUA €€ pojau B (POpMUPOBaAHUHU
paIMoOHATBHOTO HAYYHOT'O MBIIUICHHS, CO3/IaHUU LIEIOCTHOTO MPEICTaBICHHs 00 OKpY KaroIeM
MHUpE KaK O €IWHCTBE MPHUPOJBI M YEJIOBEKa, B MO3HAHWM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
penieHrur Ipo0IeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOSKIAEHHOCTH B 0COOON 3HAYMMOCTH XMMHH JJii COBPEMEHHON IUBUIM3AIUU: B €&
T'YMaHHUCTUYECKOW HAIIpaBICHHOCTH M Ba)KHOH pOJIM B CO3/1aHUM HOBOW 0asbl MaTepuaibHOU
KYJIbTYPBbI, B PEIIEHUH TJIO0ATBHBIX TPOOJIEM YCTOMYHNBOTO PA3BUTHS YEJIOBEUECTBA — CHIPhEBOM,
JHEPreTUYEeCKOW, TMHUIICBOM M HKOJOTHMYECKONH O€30macHOCTH, B Pa3BUTHH MEIHIIUHBI,
00€ecTieYeHNH yCJIOBUM YCTIEITHOTO TPY/Ja M SKOJOTUYECKH KOM(OPTHON KUZHHM KKIOTO YJieHa
00I111eCTBa;
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GCTCCTBCHHO-HaquOﬁ TpaMOTHOCTH: IIOHUMaHWA CYIIHOCTU MCTOAOB IIO3HAHMA,
UCTIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CHOCOOHOCTH HMCTIONB30BaTh MOJyYaeMble 3HAHHS IS
aHanmM3a U OOBSICHEHUs SBJICHHUN OKPYKAIOIIET0 MHUpPa M MPOUCXOISIIIUX B HEM W3MEHEHUH,
YMCHUA OCJIaTh 000CHOBaHHEIE 3aKIFOUYEHNS Ha OCHOBE Hay4YHBIX q)aKTOB 1 UMCIOLINXCS TaHHBIX
C IIEJIbIO MOJTYYEHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIONB30BaTh XUMHUUYECKUE 3HAHUS JIJISl PEIICHUsS TpodieM
B PCAJIbHBIX JXU3HCHHBIX CUTYallUAX,

MHTEpeca K MO3HAHUIO, UCCIICIOBATEIbCKOM JICATEIILHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHMIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HaHUHA 110 XHMHH B COOTBETCTBHH C JKHU3HEHHBLIMHU
MOTPEOHOCTAMU;

MHTEpEca K OCOOGHHOCTSM TpyJa B pa3iuyHbIX cdepax mpodeccHOHATBHON
JeSITEITLHOCTH.

METAIIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPaMMBbI N0 XMMHH Ha YPOBHE CPEIHETO
o0mrero o0pa3oBaHUs BKIIOYAIOT:

3HAUYUMBIC i1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAIOMIMXCS MEXIUCIUTUTMHAPHBIC
(MexXIIpeIMEeTHBIE) 00IIIeHAYYHbIE TOHITHS, OTPaXKAIOIIHE 1IeIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crienu(uKy METOJIOB MTO3HAHUS, UCTIOIh3yEeMbBIX B €CTCCTBCHHBIX HayKax (MaTepus, BEIIECTBO,
JHEprus, SBJICHHE, MPOIECC, CUCTeMa, Hay4YHbIH (haKT, MPHUHIIUI, THIIOTEe3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPUSsl, HCCIICI0BaHNE, HAOIIOICHAES, U3MEPECHHE, IKCIICPUMEHT U JIPYTHE);

yHHUBEpCaIbHbIC y4eOHbIe IeNCcTBHUA (mo3HaBaTeIbHEIE, KOMMYHHUKATHBHBIE,
peryJISATHBHBIC), oOecreuuBarone (GOpMUpOBaHUEC (PYHKIMOHATHHOW TPAMOTHOCTH H
COLIMATTLHOM KOMIIETEHITMH 00YYarOIIHXCS;

CIIOCOOHOCTh  OOYYaOIIUXCS ~ KCIOJB30BaTh  OCBOCHHBIC — MEXIMCIHILIMHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHUS M YHUBEpCAJbHbIE Yy4eOHBbIE IEHCTBUS B IO3HABATEIBHOW U
COLIMAJIBHON ITPAKTHKE.

MeTtanpeaMeTHbIe PE3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATHHBIMU YUCOHBIMH
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMH ICUCTBUSIMU.

IHo3naBaTebHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

1) 6a3oBble JIOTHYECKHE JIeiiCTBUSA:

CaMOCTOSITENIEHO (pOPMYIMpPOBaTh M aKTyalU3UpPOBAaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh LENu NeATEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU HUX JOCTHIKEHHS,
COOTHOCHUTD PE3YJbTAThl ACATCIbHOCTHU C TIOCTABJIICHHBIMUA LCIIAMU;

WCIIONb30BaTh IPU OCBOEHUM 3HAHUM NPUEMBI JIOTMUYECKOTO MBIIIJICHUS: BBIICIATH
XapaKTCPHLIC IIPHU3HAKU HOHATHH WU YCTaHaBJIMBAaTb HX B3aHMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME OHATUS JUTIsI OOBSICHEHUS OTJENbHBIX (DAKTOB U SIBJICHHIA,

BLI6I/IpaTL OCHOBAHHA U KPUTCPUUN IJIA Knaccmbnxaunn BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

YCTaHABIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3U MEXKAY NU3YyYaEMbIMU SIBJICHUSIMU;

CTPOUTHb JIOTUYECKUE PpaCCyXICHHUS (MHIAYKTHBHbBIE, JEIyKTHUBHBbIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBICHHSX, (OPMYITUPOBATH
BBIBOIBI U 3aKJIFOUYCHU S,

NPUMCHATH B INPOUCCCC MO3HAHUSA HCIIOJIB3YCMbBIC B XUMHUHU CHMBOJIMYCCKUC (3HaKOBI:Ie)
MOJIENH, TPe0OpPa30BBIBATh MOJICIBHBIC MPECTABICHUS — XUMHUYECKUH 3HAK (CUMBOJI) DJIEMEHTA,
XuUMu4eckass ¢GopMmyia, ypaBHEHHE XUMHUECKOM peakuud — TpH pPEIICHHH Y4eOHBIX
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MO03HABATENIbHBIX M MPAKTUYECKUX 3ajay, MPUMEHITh Ha3BaHHBIE MOJEIIbHbIE IPEICTaBICHUS
JUISL BBISIBJICHUS] XapaKTEPHBIX IPU3HAKOB U3y4aE€MbIX BELIECTB U XMMHUUYECKHUX PEAKIIHUH.

2) 0a30BbIe HCCIeA0BaTENbCKUE 1€ CTBUSA:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O ITO3HAHMS BEIIECTB U XUMUYECKUX PEAKLIU;

dbopMynHpoBaTh IETM W 3aJa4d  HCCIEIOBAHMSA, HKCIIONB30BaTh IOCTABJICHHBIE W
CaMOCTOSATENIBHO c(POPMYJIMPOBAHHBIE BONPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIAJECTh HaBbIKAMM CaMOCTOSITEJIBHOTO IUIAHMPOBAaHUS U TPOBENEHUSA YUYCHHUYECKUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOJIIOIAaTh 32 XOJIOM MPOIECCca, CaMOCTOSTEIbHO
MIPOrHO3UPOBATh €ro pe3ynabTar, (GopMynnpoBaTh O00OOLIEHHS U BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIEIOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUYET O MPOEIaHHOMN
pabore;

MpUOOpPETaTh OMNBIT YYEHUYECKOW MCCIEeI0BAaTENbCKOM U MPOEKTHON JesSTeNbHOCTH,
MPOSIBJISITh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY IOHMCKY METOJIOB pELICHHUS
IIPAKTUYECKUX 3a]a4, IPUMEHECHHUIO Pa3IMYHbIX METOJOB II03HAHU.

3) pa6ora ¢ undopmanueii:

OPUEHTUPOBATbCA B pa3jM4YHBIX HMCTOYHUKAX HMHPOpMauuu (Hay4dHO-IOMYJIspHas
JAUTEpaTypa XMMHYECKOTO COICp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl MHTepHeTa),
aHaJIM3UpOoBaTh HMH(OPMALMIO pA3JIMYHBIX BUAOB U (OpPM Ipe]CTaBICHUS, KPUTHUECKU
OLIEHUBATH €€ JOCTOBEPHOCTb U HENIPOTUBOPEUUBOCTD;

(GbopMyIMpOBaTh 3allpOChl M NPUMEHATh PA3JIUYHBIE METOABI NPHU IMOUCKE U OTOOpe
nHpopManuy, HeOOXOUMOH JUTS BBIMIOJHEHUS YUeOHBIX 3324 ONPeeIEHHOTO THIIA;

IpUOOPETaTh ONBIT MCIOJIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUI U
Pa3IUYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOATEJIBHO BBIOMPATh ONTUMANIbHYIO (OpMY IpeACTaBICHUS MH(OPMALMU (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOIHUIIbI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAyYHBIH S3bIK B KayecTBE CpEACTBAa INpU paboTe € XUMHUYECKOH
uHpOpMaNMeli: TPUMEHATh MEXIpeaAMeTHble ((U3NYecCKne M MaTeMaTHYeCKHue) 3HAKU W
CUMBOJIBI, (OpMyJIbl, a0OpeBHATyphl, HOMEHKJIATYPY; HCIOJIb30BaTh 3HAKOBO-CHMBOJINYECKHE
CpEeJICTBA HATJISAHOCTH.

KoMMyHMKAaTHBHBbIE YHUBEPCAJIbHbIE y4eOHbIe eiiCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TeMbI B XOJI€ TUATOTa U/ WU TUCKYCCHH,
BBICKA3bIBATh UCH, (POPMYITUPOBATH CBOU MPEIOKEHUS OTHOCUTEIIBHO BBITIOJHEHUS
MPEIIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN pe3yJIbTaTOB MMO3HABATEIBLHON ESITEIbHOCTH, MOJIYYEHHBIX
CaMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU I[P  BBIIOJHEHUH XUMHYECKOIO
JKCTIEPUMEHTa, MPAKTUYECKOW padOThl IO HCCIEIOBAHUIO CBOMCTB HM3y4YaeMbIX BEIIECTB,
peanu3any y4eOHOTO TpPOeKTa, ¥ (OPMYIHPOBATH BBIBOIBI IO pe3yjbTaTaM MPOBEAEHHBIX
HCCIIeIOBAaHUM TyTEM COTJIACOBAHMS TIO3UITUH B X0/1e 00CYKACHUS 1 OOMEHa MHCHHSIMHU.

PeryasiTuBHbIC yHHBepCaJbHbIC Y4eOHbIC NeliCTBHUSA:

CaMOCTOSITENIBHO IUIAHMPOBATH M OCYLIECTBISATh CBOKO IMO3HABATEIBHYIO JEATEIBHOCTD,
orpenends e€ Leau M 3aJauyd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
MpeajaraeMblii aaropuTM ASMCTBUI NPU BBIMOJIHEHUHU YUYE€OHBIX M HCCIEOBATENILCKUX 3ajad,
BbIOMpaTh Hanbosee 3(pPEeKTUBHBINA CIIOCOO X PELIeHUs ¢ YYETOM MOJTYUYESHUS HOBBIX 3HAHHH O
BEIIECTBAX U XMMHUYECKUX PEaKIIMIX;

OCYLIECTBIISATH CAMOKOHTPOJIb IE€ATEIBHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

17



INPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI [0 XUMHUH Ha YIITyOJIIEHHOM YpOBHE Ha
YPOBHE CpPEIHEr0 OOIIero oOpa3oBaHWs BKJIIOYAIOT CHEHU(PUYECKHE i1 Y4eOHOro mpeaMera
«XuUMHS» HaydHbIE 3HAHUS, YMEHHSI U CIOCOOBI JIEUCTBUH MO OCBOEHUIO, WHTEPIPETAIMH H
peoOpa30BaHMIO 3HAHUH, BUIBI JICATEIBHOCTH TI0 TIOJYYCHUIO HOBOTO 3HAHMS M MPUMEHEHHIO
3HAHUU B PAa3INIHBIX y‘IGGHBIX CUTyallusaX, a TAaKKC B PCAJIbHBIX KHU3HCHHBIX CHUTyallUgX,
CBSI3aHHBIX C XUMHEH. B mporpaMme mo XWMHH TPEIMETHBIC PE3yJIbTaThl MPEACTABICHBI 110
roaM U3y4dCHHA.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «Opranuyeckas XUMHsD) OTpaXkaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O MeCTe W 3HAYEHWU OPraHu4YecKO XHMHUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ POJU B 00CCTICUCHUN YCTONYMBOTO PAa3BUTHS YE€JIOBEUECTBA B
penieHur MmpooJIeM DKOJIOTHYECKOM, YHEPreTUYECKOW M THUIIEBON 0€301acCHOCTH, B PAa3BUTHH
MEIUIMHBI, CO3JaHUU HOBBIX MATEPUAIIOB, HOBBIX HMCTOYHHKOB JHEPrUU, B OOECMEYCHHUU
palMOHAIBLHOTO MPHUPOIONOIL30BaHus, B (DOPMHUPOBAHIUH MHUPOBO33PEHUS U OOILIEH KYyJIbTYpHI
YelloBeKa, a TaKkKe OHKOJIOTMYECKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MPUPOAHOM Cpeae;

BJIQJICHUE CHUCTEMOM XHMMHUYECKUX 3HAHHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliye
MOHATHSI — XUMHUYECKHUI 3JIEMEHT, aToM, SApO U JJIEKTpOHHas o0ojiouka aroma, s-, p-, d-
aTOMHBIE OpOMUTAJIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aToMa, TMOPUAM3AIUS aTOMHBIX
opOuTanel, HOH, MOJIEKyJa, BaJE€HTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIEHUS,
XHUMHYECKast CBs3b, MOJIb, MOJIApHAs Macca, MOJSIPHbIM OOBEM, YIJIEPOJHBI CKEJeT,
(GyHKIMOHANbHAS TPYMIA, paguKal, CTPYKTypHble (QopMmyibl (pa3BEPHYThIC, COKpalIEHHBIE,
CKEJIETHBIE), U30MEpHUsl CTPYKTypHass W MPOCTPAHCTBEHHAs (T€OMETpUYEcKas, ONTHUYECKas),
M30MEpbI, TOMOJIOTUYECKUI Ps, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA- U a30TCOJAEpKalIue
OpraHUYECKHE COEJUHEHMS, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS; TeOpUH, 3aKoHbI (mepuoanyeckuil 3akoH JI. M. MenneneeBa, Teopusi CTpOEHUs
oprannueckux BemecTB A. M. bymiepoBa, 3aKOH COXpaHEHHsT MacChl BEIECTB, 3aKOH
COXpaHEHHMS U TPEeBpalleHUs DSHEPrUM TPU XUMHUYECKUX PpEaKIMiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMUMHH, MHPOBO33PEHUECKHE 3HAHUSA, JICXKAIlMe B OCHOBE MOHMMAaHUS
NPUYMHHOCTY M CHCTEMHOCTH XUMHUYECKHMX SIBJICHMM; TIPEICTaBICHHUS O MeEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOJMHAMHYECKHUX W KHHETHUYECKHUX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O B3aMMHOM BIUSHUU aTOMOB W TPYINI aTOMOB B MOJEKylax (MHIYKTHBHBIH U
Me3omepHbIid dhdexTrr, opuentanTsl | u Il pona); dbakTomornueckue cBeeHUS O CBOMCTBAX,
cocCTaBe, MOJMyUYeHUHU U 0€30MaCHOM HCIOb30BAaHUHU BaXKHEUIITNX OPTraHMUECKHUX BEIIECTB B OBITY
U TPAKTUYECKOM JIEATEIbHOCTH YeJIOBEKa, OONIMX HAYYHBIX MPUHIUIAX XHUMHYECKOTO
MIPOM3BO/ICTBA (HA MIPUMepe MPOU3BOJICTBA METAHOIIA, IepepaboTKu HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBIIATH XapaKTePHbIE MPU3HAKU MMOHATHUN, YCTAaHABINBATh
HX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOEHUS U
CBOICTB OPraHUYECKHX COCTUHEHUN;

c(hOpMUPOBAHHOCTH YMEHUH:

HCIIOTh30BaTh XUMUYECKYIO CUMBOJIMKY JJISI COCTABJICHHS MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX BEIIECTB;

COCTAaBJIATh ypaBHEHUS XUMHUYECKMX DPEAKIUd U  PacKpblBaTh HUX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLM  MOCPEACTBOM  COCTAaBJICHUS  AJIEKTPOHHOIO
OalaHca ATHX peakUuid, peakiuil HOHHOro oOMeHa IyTEM COCTaBJICHHS HX IMOJHBIX H
COKpalEHHBIX MOHHBIX YPaBHECHUH;
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M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKMX BEIIECTB JUI1 WUIIOCTpAUU UX
XMMHYECKOT'O U IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHUI: YCTaHABIMBATh NPUHAJJIC)KHOCTD U3YUEHHBIX OPraHUUECKUX
BEILIECTB 10 X COCTaBY M CTPOEHUIO K ONpeAeNéHHOMY KJIacCy/TpyIie COeTUHEHUH, 1aBaTh UM
Ha3BaHMs 1o cuctemarnyeckoil HomeHkiatype (IUPAC) u npuBoauTh TpuBHAIbHBIE HA3BAHUS
JUIs  OTAENbHBIX HPEJCTaBUTENIEH OpPraHMYECKUX BEIIeCTB (ITHIEH, AaleTUIeH, TOJYyol,
[JIMLEPUH, STUJICHIJINKONb, (eHosn, Qopmanpaerun, auneTaablerus, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHas KHCJIOTa, CTEApUHOBAas, OJICMHOBAs, MaJbMUTHHOBAs KHUCIJOTHI, TJIMIMH,
aJlaHWH, MabTo3a, GPPYKTO3a, AHWIIUH, TUBUHWII, U30IIPEH, XJIOPOMPEH, CTUPOII U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHJ XHUMHUYECKOH CBS3M B OPraHUYECKHUX
COeIMHEHUX (KOBaJICHTHAs U MOHHAS CBA3b, G- U M-CBSA3b, BOJOPOHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHSATh MOJOXKEHUS TEOPUH CTPOEHUS OPraHUYECKHUX
BemecTB A. M. bytiepoBa mjisi 00bSICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS;

c(OPMHPOBAHHOCTE YMEHHUH XapaKTepu30BaTb COCTAaB, CTpPOEHHE, (U3HUECKUE WU
XUMUYECKHE CBOMCTBA TUIIMYHBIX IIPEICTABUTEIICH PA3INYHBIX KJIACCOB OPraHUYECKUX BELICCTB!
QJIKaHOB, LUKJIOAJIKAHOB, AJKCHOB, AJKaJHCHOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJOB,
CHHMPTOB, AIbJCTHUAOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UpPOB, KHUPOB,
HUTPOCOEIMHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTI€BOJOB (MOHO-, IU- U IIOJIUCAXapUIOB),
WJUIKOCTPUPOBATh T'€HETUYECKYI0 CBSA3b MEXKIAY HHUMM YPAaBHEHUSMU COOTBETCTBYIOIIUX
XMMHUYECKHX pPEeakLuil ¢ UCII0Ib30BaHUEM CTPYKTYPHBIX (OPMYJI;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIATh HA KOHKPETHBIX MPHUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTHM OPraHMYECKUX COEAMHEHMM OT KPAaTHOCTHU M THIA
KOBaJICHTHOM CBSI3U (G- U TT-CBSI31), B3AUMHOIO BJIUSHUS aTOMOB M IPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTE YMEHHUS XapaKTepU30BaTb HCTOYHUKHM YIJIEBOAOPOAHOIO ChIPbS
(neTh, TMPUPOAHBINA Ta3, Yrojib), CIOCOOBI €ro mepepaboTKH M IMPAKTHYECKOE MPUMEHEHHE
IIPOAYKTOB IepepadoTKH;

c(OpMUPOBAHHOCTh BJAJECHUS CHCTEMOM 3HAaHUH O €CTECTBEHHO-HAYUYHBIX METOJax
MO3HAHUS — HAOJMIOAECHNWU, H3MEPEHUM, MOJEIMPOBAHUH, 3SKCIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) U YMEHHUS IPUMEHSTh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS IPUMEHSATb OCHOBHBIE  ONEpalMd  MBICIUTEIbHON
NeSITETPHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, 0000IeHHe, CHCTEMAaTH3allWIO, BBISBICHUE
MIPUYUHHO-CJIEICTBEHHBIX CBA3EH — U1 U3yYEHNUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKLIUN;

c(OpMHUPOBAHHOCTh YMEHHUM: BBISBIISATH B3aUMOCBS3b XUMUYECKUX 3HAHUN C OHSATUAMHU U
NPEICTABICHUSAMU JIPYTUX €CTECTBEHHO-HAay4YHBIX MPEIMETOB JUIsi 0Oojee OCO3HAHHOTO
IIOHUMaHHs CYIIHOCTH MAaTe€pUajbHOTO €IMHCTBA MHUpPA, UCIOJIb30BATh CHUCTEMHBIC 3HAHMS I10
OpPraHWYeCKON XUMHHM JJIsi OOBSICHEHUsS] U MPOTHO3UPOBAHUS SIBICHUH, UMEIOIINX €CTECTBEHHO-
Hay4HYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MNPOBOAUTH pacu€Thl MO XUMHUUYECKUM (dopMmyiaM MU
YpaBHEHUSAM XHMHUYECKUX DPEaKIHUH C UCHOJIb30BaHHMEM (DU3MUECKHX BEJIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPaKTEPU3YIOIIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKICHUI0O XMMHUYECKON (POPMYJIbl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM
XMUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, IJIOTHOCTH ra3000pa3HbIX BEIECTB;

c(OpMHUPOBAHHOCTh YMEHUII: MPOTrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH C MO3ULIUN
9KOJIOTUYECKOH 0€30MacHOCTH TOCIEACTBUS OBITOBOM M MPOM3BOJICTBEHHOH JESATEIHLHOCTH
YeJIOBEeKa, CBS3aHHOW C TEepepadOTKO BEIIECTB, HWCIONB30BATh IOJTYYEHHBIC 3HAHUSA IS
MPUHATHUS TPAMOTHBIX PELICHUH MPOOJIeM B CUTYallUsAX, CBA3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHHUN: CaMOCTOSATEIbHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUN
9KCIIEPUMEHT (IIOJIy4E€HHUE U U3YUYEHHUE CBOMCTB OPraHNYECKUX BEILECTB, KAUECTBEHHBIE PEAKIIUU
YTIEBONOPOAOB pa3iIUYHBIX KJIACCOB M KHUCJIOPOACOAEPKAIIMX OPraHMYECKHUX BEILECTB,
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pelIeHne HKCIEPUMEHTAJIBHBIX 3a7ad 10 pPACO3HABAHMIO OPraHWYEeCKUX BEIIECTB) C
coOnrofeHreM TMpaBuil 0e30MacHOro  oOpallleHuss C BellecTBaMH U JTaOOpaTOPHBIM
o0opyaoBaHueM, (OpMYJIUPOBATh II€JIb HCCIEIOBaHMs, IPEACTaBIATh B pa3IudHONl (opme
pEe3yabTaThl SKCIEPUMEHTA, AHAJIM3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTD;

c(OpMHUPOBAHHOCTh YMEHUH:

coOroAaTh MpaBHJa KOJOTUYECKH LIETIECOOOpa3HOr0 TMOBEACHUS B OBITY M TPYIOBOU
NEATEIbHOCTH B LENSAX COXPAaHEHUS CBOETO 3J0POBbs, OKPY’KAIOIIEW MPUPOJHOM Cpensl U
JOCTHKEHHS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO AECWCTBUS Ha >KUBbIE OPraHU3Mbl OMNPEEIEHHBIX
OpraHMYECKUX BEIECTB, IOHUMAas cMblch nokaszatesns [1/1K;

aHAIM3UPOBATh  1€J€CO00pPa3HOCTh  NMPUMEHEHHs]  OpraHMYeCKWX  BEUIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUS] COOTHOILIEHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IIEJCHANPABICHHBIA TOUCK XHUMHYECKOM
nH(pOpMalUY B PAa3IMYHBIX MCTOYHMKAX (HAaydHas M ydeOHO-HaydHas JUTEparypa, CpPeacTBa
MaccoBoil uH(popmauuu, VHTepHET M Apyrue), KpUTUUYECKH aHaJU3UPOBATh XUMUYECKYIO
uHpopMaluio, nepepadaTeiBaTh €€ U UCIHOJIB30BaTh B COOTBETCTBUH C MOCTABICHHOHN y4eOHOU
3aayeil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHW4YecKas XUMHSD»
OTpaXKaroT:

c(hOopMUPOBAHHOCTH MPEJICTABICHU: O MATEPHAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTHU SIBIICHUU TPUPOJIBI, O MECT€ U 3HAYCHUH XMMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U €€ poyii B 00€CleUeHNUH YCTOMYUBOTO Pa3BUTUS, B PEIICHUH MPOOJIEM 3KOJIOTHUUYECKOH,
SHEPreTUYeCKOW W THUIIeBONM OE30MacHOCTH, B Pa3BUTHM MEIUIMHBL, CO3JAHUU HOBBIX
MaTepI/IaJ'IOB, HOBBIX NUCTOYHHUKOB BHCPFI/II/I, B O6CCH€‘~I€HI/II/I paHI/IOHaJ'II)HOFO
MIPUPOIONONIB30BaHuUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYphl YETIOBEKA, a TAKKE
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M TIPUPOJTHON CPEJIC;

BJIQJICHUE CHCTEMOM XMMHYECKHX 3HAaHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolIue
TIOHSTUSA — XUMHYECKUHN DJIIEMEHT, aTOM, SIIPO aTOMa, M30TOIIbI, JIEKTPOHHAS 000JI0YKa aToMa, S-
, p-, d-atomHBIEe OpOUTAM, OCHOBHOE M BO30YXIEHHOE COCTOSHHMS aToOMa, THOPHIAMU3AIHS
ATOMHBIX OpOMWTaNe, HWOH, MOJEKyla, BaJECHTHOCTh, AJIEKTPOOTPHUIATEIHHOCTh, CTETCHBb
OKHUCJICHUS, XHMHYECKas CBsI3b (KOBAJICHTHAs, HWOHHAs, MeETa/NInYecKas, BOJOPOJIHAs),
KPUCTAJUIMYECKAsT PELIETKA, XUMHUYECKas pPEeakls, pacTBOp, JJICKTPOJIMTBI, HEDIECKTPOJIUTHI,
BJIGKTPOHI/ITI/I‘-ICCKaH Jucconuanus, CTCIICHb Jucconuanuvu, BO,Z[OpOI[HLIﬁ I10Ka3aTciib,
OKHCJIUTENh, BOCCTAHOBUTEIb, TEIUIOBOK 3(P(HEKT XUMUUECKOU PEaKIUuu, CKOPOCTh XUMHUYECKOM
peaKluy, XUMHYECKOE pPaBHOBECHE; TEOpPUHM H 3aKOHBI (TEOpPHUS DICKTPOIHTUYECKOM
Jycconyanuy, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpPAaHEHHS MacChl BEILECTB,
3aKOH COXpaHeHI/DI 48 npeBpameHI/m 3Hepr1/m HpI/I XUMHUYCCKHUX peaKume, 3aKOH ITIOCTOAHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX MacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUM S3BIK XUMUH,
MHpOBO33p€H‘ICCKI/Ie 3HaHuA, JICKAIIUEC B OCHOBC INTOHMMAHUA HpI/I‘-II/IHHOCTI/I N CUCTCMHOCTHU
XUMUYECKHUX SIBJICHHI; COBPEMCHHBIC TIPEJCTABICHUS O CTPOSCHHUM BEIIECTBA HAa ATOMHOM,
I/IOHHO-MOJICKy.HﬂpHOM u HaI[MOJICKy.]IﬂpHOM ypOBH?IX; HpGI{CTaBHGHI/DI 0 MEXaHu3smax
XUMUYECKHX PEaKIUi, TEPMOJWHAMHYECKMX W KHHETHYECKHUX 3aKOHOMEPHOCTAX HX
HpOTeKaHI/Iil, (0] XUMHUYCCKOM paBHOBCCI/II/I, paCTBoan 158 I[I/ICHepCHBIX CUCTEMAX,
(hakToNOrnuecKue CBeIEHUsI O CBOMCTBAX, COCTaBe, MOMYyUYEHUH U OE30MaCHOM HCIOJIb30BAaHUU
BB,)KHGﬁHIHX HCOpFaHI/I‘IGCKI/IX BCIICCTB B 6I)ITy nu HpaKTH‘ICCKOﬁ JACATCIIbHOCTH YCJIOBCKA,
O0OLIMX HAYYHBIX MPUHIIUIIAX XUMHUECKOTO IPOU3BOICTBA;
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c(OpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIE MPU3HAKYU MOHATUH, yCTaHABIUBATh
UX B3aHMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHATHS IPHU ONHCAHUU HEOPraHUYECKHX
BEILECTB U UX IPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHHsI HCIOJIb30BaTh XMMUYECKYIO CHUMBOJIUKY ISl COCTaBIICHUS
(dbopMyn BemeCTB M YpaBHEHHH XHMHYECKHX PEAKIHMHA, CHCTEMAaTHYECKyI0 HOMEHKIATYpPy
(IUPAC) u TpuBnanbHble Ha3BaHUs OT/EIbHBIX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUS ONPEENISATh BAJIEHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
9JIEMEHTOB B COCJAMHEHUSX, BUJ XUMHYECKOH CBSi3M (KOBaJIEHTHAs, MOHHAs, METajUIM4yecKas,
BOJOPOJHAS ), TUIl KPUCTAJUTMUECKOM pEIIETKH KOHKPETHOT'O BEIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBACHATh 3aBUCUMOCTh CBOWCTB BELIECTB OT BHJIA
XMMHUYECKON CBSI3M U TUMNA KPUCTAUIMYECKOW PeIIEéTKH, OOMEHHBIM U JOHOPHO-aKUENTOPHBIN
MeXaHU3MbI 00pa30BaHuUs KOBAJICHTHOM CBA3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIECTBA MO HX
COCTaBy, XMMHUYECKHE PEAKIMM IO PA3IUYHBIM IMpPHU3HAKAM (YHCIy M COCTaBYy pPearupyromux
BELIECTB, TEIJIOBOMY J(QQEKTy peakuuu, H3MEHEHUIO CTENEHEW OKHUCIICHUs 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaju3aTopa U JIPyTHe); CaMOCTOSTENbHO BBIOMpPAaTh OCHOBAHUS M
KPUTEPHH U1 KJIacCU(UKALMU U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHHUS pacKpbIBaTh CMBICI TNepuoguueckoro 3akona JI. MW.
MenneneeBa U JI€MOHCTPUPOBAaTh €r0  CUCTEMATU3UPYIOUIYIO, OOBACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINY;

c(OPMHUPOBAHHOCTh YMEHUIN: XapaKTEepU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB M MOHOB
XUMUYECKHUX JJIEMEHTOB IIE€pBOro—4erBéproro mnepuoaos llepuogmyeckonn cucremsr J[.H.
Menpeneesa, UCIONb3Ysl MOHATHS «IHEPIETUYECKUE YPOBHM», «IHEPreTUYECKUE MOAYPOBHMY,
«s-, p-, d-aromHBIE OpOUTANN», «OCHOBHOE M BO30YXIEHHOE HSHEPTETHUECKUE COCTOSIHHSA
aToMa»; OOBICHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBONCTB XMMHUYECKMX 3JEMEHTOB U HX
COEMHEHUH 110 TiepuoaaM U rpymmam [lepuoguueckoii cucremsl [. 1. MenneneeBa, BaJeHTHbIE
BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX 3JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh (ONMUCHIBATH) OOLIME XMMHUYECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, NMOATBEP)KIATh CYIIECTBOBAHME T'€HETUYECKOW CBSI3U
MEXIy HEOPTraHMYECKUMU BEIIECTBAMM C ITOMOILBIO YPABHEHUI COOTBETCTBYIOINUX XUMUYECKHUX
peaKIuii;

c(OpMHUPOBAHHOCTh YMEHHMS PACKPbIBaTh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX
peaKIuii MOCPECTBOM COCTABIICHUSI SJIEKTPOHHOIO OajlaHca 3TUX peaklHif; peakiuil HOHHOTro
oOMeHa MyTEM COCTaBJIEHUS MX IIOJIHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHHH; peakuui
THJIPOJIM3a; PEaKIUi KOMIUIEKCOOOpa3oBaHMs (Ha HpUMEpe THUIPOKCOKOMIUIEKCOB LMHKA H
AIIOMUHUS);

c(OPMHPOBAHHOCTh YMEHHUS OOBSICHATh 3aKOHOMEPHOCTH TPOTEKAHUS XHMHYECKHUX
peakuui ¢ y4€TOM HMX DSHEPreTHYECKHX XAPAKTEPHUCTHK, XapaKTEP H3MEHEHMsS CKOpPOCTH
XMMHUYECKON PEaKIMU B 3aBUCUMOCTH OT Pa3iMuYHBIX (PaKTOPOB, a TaKXKe XapaKTep CMELICHUs
XMMHUYECKOI'0 PAaBHOBECHS I10]1 BIUSHUEM BHEIIHUX Bo3jeicTBul (npuHuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHsI XapaKTepu30BaTh XUMUYECKHUE PEAKLUH, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO TOJMyYEHUsI CEPHOM KHUCJIOThI, aMMHUakKa, OOIIMe Hay4yHble MPUHIUIIBI
XMMHUYECKHX TPOU3BOJCTB; LEIeCO0Opa3HOCTh NPUMEHEHUS HEOPraHWYECKHX BEILIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(OPMHPOBAHHOCTD BJIA/IEHUS] CUCTEMOW 3HAaHUHM O METOAAaX HAYYHOTO MO3HAHUS SIBICHUM
NpUpoAbl — HaOJMIOJeHUEe, HW3MEpEeHHe, MOJEIUPOBAaHUE, OKCIEPUMEHT (peajbHBIl U
MBICJIEHHBI), HUCIIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS NPUMEHATh ITH 3HAHUS NpU
SKCIIEPUMEHTAILHOM HCCIIEJJOBAHUM BEIIECTB U ISl OOBSCHEHUS XUMHUYECKHX SIBICHUH,
MMEIOLINX MECTO B IIPUPOJE, IIPAKTUYECKOM IEATEIBHOCTU YEJIOBEKA U B IIOBCEAHEBHOM JKU3HU;
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c(hOpMUPOBAHHOCTh YMEHUS BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUHN C TIOHITHUSIMU U
MPEICTABICHUSIMU  JIPYTUX E€CTECTBEHHO-HAYYHBIX TMPEAMETOB Mg 0Oojee OCO3HaHHOIO
MMOHUMAHUS MaTePUATILHOTO €UHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS MTPOBOAUTH PACUETHI: C UCTIOIB30BAaHUEM MOHATUH «MaccoBast
JI0JIs1 BEIIECTBA B PAaCTBOPE» U «MOJIIpHAs KOHILIEHTpALMs»; Macchl BeLlecTBa UM 00bEMa rasa
M0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE UM 00BEMY OJHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIJIOBOr0 3P eKTa peaklun; 3Ha4eHHUs BOJOPOJHOIO MOKa3aTelss paCTBOPOB KUCIOT
W 1IeoYel ¢ W3BECTHOHM CTEMEHbI0 UCCOIMAINU; MacChl (00BbEMa, KONIMYECTBA BEIECTBA)
NMPOAYKTa PEAKLIHH, €CJIM OJTHO U3 MCXOAHBIX BEIIECTB JIAHO B BHUJIE PACTBOPA C OMPEACIEHHON
MacCOBOM JIOJIe pPacTBOPEHHOTO BEIIECTBA WM AaHO B W30BITKE (MMEEeT MpHUMECH); TOJHU
BBIXO/Ia MTPOIYKTA PEAKINH; O0BEMHBIX OTHOIIICHUI Ta30B;

c(hOpPMUPOBAHHOCTh YMEHHUN: CaMOCTOSATEIBHO TUIAHUPOBATh U MPOBOJUTH XUMUUYECKUN
SKCTIEpUMEHT (TIPOBEICHHUE PEAKIIMA HOHHOTO OOMEHa, TIOTBEPKICHIE KaUeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEACIICHUE CPEIbl PACTBOPOB BEILECTB C IMTOMOLIBIO WHAUKATOPOB,
W3Y4YeHHE BIIMSHUSA pPa3IUYHbIX (DAKTOPOB Ha CKOPOCTh XHMHUYECKOM pEaKIUH, pelIeHue
IKCIIEPUMEHTANLHBIX 3a7ad Mo TemaMm «Mertamib» u «Hemertamne»y) ¢ coOmaroaeHneM MpaBuil
0e30macHOTO OOpalleHus] ¢ BEHIECTBAMU M JaOOpaTOPHBIM 00OpyAoBaHHEM, (OpMYITHMpPOBATH
Iedh HCCIEAOBaHUS, NPEACTABIATh B PA3IHYHOM (OpMe pe3ynbTaThl AKCIEPUMEHTA,
AQHAJM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTh YMEHUH: COOMIOAATh MPaBUIIa MOJIb30BAHUS XUMUYECKOU MOCYI0N U
nabopatopHbIM 000pyAOBaHHEM, OOpallleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKLHUSMU
[0 BBIMOJTHCHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB, AKOJOTHYECKH IIeJIeCO00Pa3HOro
MOBEACHUS B OBITY W TPYAOBOM JAEATEIBLHOCTH B LEISIX COXPAaHEHHUS CBOETO 3]I0POBbS,
OKpY Karolllell OPUPOJHOW Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATH
OMAaCHOCTb TOKCHYECKOI'O JEHCTBHUSI HA KUBBIE OPraHU3Mbl OINPEACIEHHBIX HEOPraHUYECKHUX
BELIECTB, MOHUMas cMbIci nokazareist 1TIIK;

c(OpMUPOBAHHOCTh YMEHHIl: OCYIIECTBIATH II€JICHANIPABICHHBI MOMCK XUMHYECKOU
nH(pOpMANMY B PA3IMYHBIX MCTOYHWKAX (HAaydHas W ydeOHO-HaydHas JIUTEpaTypa, CpPeIcTBa
MaccoBoil uH(popManuu, VHTepHET U JApyrue), KpUTUYECKH aHaJU3UPOBATh XHUMHUYECKYIO
nH(pOpMaIHIo, epepadaThiBaTh €€ W HCIIOJIF30BaTh B COOTBETCTBHU C IMOCTABJICHHON yueOHOU
3aauei.
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TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KoanuyecTBo yacos
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM (pPOBbIE)
Konrtpoabubie  IlpakTuyeckue
n/n NPorpamMMel Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pa3nea 1. TeopeTuyeckue 0CHOBBI OPraHNYecKOi XUMHH
[IpenmeT opraHMYEeCKON XUMHUH.
e p bu6mmorteka I1OK https://m.edsoo.ru
1.1 Teopust cTpoeHUs OPraHUYECKUX 8
. bubnuorexa POIII https://resh.edu.ru
coenqunenui A. M. bytinepoBa
Hroro no pazgeny 8
Pa3pnen 2. YrieBogopoabt
1 [IpenenbHbIe YIrIeBOAOPOIBI — 5 bu6nunoreka LIOK https://m.edsoo.ru
' aJIKaHbl, TUKJI0AJIKAHBI bubauorexa POIII https://resh.edu.ru
’ HenpenenbHble yrieBogopoibl: 14 | bubnnoreka [{OK https://m.edsoo.ru
’ AJIKCHBI, aJIKQJIUECHBI, AJIKUHBI bu6nuorexa POIII https://resh.edu.ru
)3 ApoMaTH4ecKHe yrieBo10pO bl 2 bubmuoteka [{OK https:/m.edsoo.ru
' (apennr) Bubnumorexa POIII https://resh.edu.ru
54 [IpupoaHbIE HICTOUHUKHI 4 bubnnoreka [{OK https://m.edsoo.ru
' yTJIEBOAOPOAOB U UX nepepaboTka bubmmorexa PO https://resh.edu.ru
)5 l"anorennpou3BoiHbIC 4 1 bu6nmoreka IIOK https://m.edsoo.ru
' yIJIEBOAOPOIOB Bbubanorexa POIII https://resh.edu.ru
Hroro o pazgeny 35
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyeckue coeJuHeHnst
bubnmnorexa L{OK https://m.edsoo.
3.1 Crnuptsl. deHon 11 1 - O

Bbubmanorexa POIII https://resh.edu.ru
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Ypoku
(AKnacc):https://www.yaklass.ru/p/himija/9-
klass/organicheskie-veshchestva-
102302/karbonovye-kisloty-122869
bubmuoreka [{OK https:/m.edsoo.ru
Bubmnorexa PO https:/resh.edu.ru

Kap6OHI/IJ'ILHBIC COCIMHCHUSA .

3.2 aJbACTH/IbI M KeTOHBI. KapOoHOBBIE 21 1
KUCIOTHI. CiioxHbIe dpuphl. Kupbl

butommoreka [{OK https://m.edsoo.ru
bubanorexa POIII https://resh.edu.ru

3.3 YrineBoasl 9 1

Hroro no pazneny 41

Pa3nea 4. Azorcoagepkanue opraHn4ecKue coeJHHeHH

butmmoreka [{OK https://m.edsoo.ru
bubanorexa POIII https://resh.edu.ru

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 12 1 2

Hroro no pazaeny 12

Paznen S. BoicokomoJiekyJIsIpHbIE COeAMHECHUS

BricokoMonekynsipHbIe bu6mmoteka [{OK https://m.edsoo.ru
5.1 6 1
COEJIMHEHUS bubnnorexa POIII https://resh.edu.ru
Hroro no pazgeny 6
OBHIEE KOJIMYECTBO YACOB I10 102 3 6
I[TPOI'PAMME
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11 KVIACC

KoaundyecTBO 9acoB DJIeKTPOHHbIE
HanmenoBaHnue pa3iesioB 1 TeM nudpoBbIe
Ne n/m P Kontpoibubie | IlpakTnuyeckue (upp )
NMPOrpaMMbl Bceero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchbl
Paznen 1. Teopernueckne 0OCHOBbI XUMUM
. but6mmoreka [IOK
Ctpoenue atoma. [lepuoanueckuit 3aKkoH
https://m.edsoo.ru
1.1 u [lepuoanueckas cucTeMa XUMHYECKUX 9
seentos JI. 1. Memeneesa Bbubmuoreka POIII
menTtoB /. 1. Men B
. et https://resh.edu.ru
but6mmoreka [IOK
12 Crpoenue BemiecTBa. MHOTOOOpa3ne 1 | https://m.edsoo.ru
' BEILIECTB Bubmmorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
1.3 XUMHYECKHE PEAKIIUN 19 1 3 hitps://m.edsoo.1u
' beard bubmnoreka POIII
https://resh.edu.ru
Hroro no pazgeny 39
Pa3nea 2. Heoprannyeckasi XuMust
but6mmorekxa [IOK
71 HeMeTamins 31 1 3 https://m.edsoo.ru
) bubmmoteka POII
https://resh.edu.ru
butnmoreka [IOK
2.2 Meraiisl 23 1 2 https://m.edsoo.ru
bubmunoreka POIII
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https://resh.edu.ru

Wroro no pazueny 54
Pa3nea 3. XumMusd o :KU3HL
bu6nunorexa [IOK
31 Metoapl NO3HAHUA B XUMUHA. XUMUS U 9 https://m.edsoo.ru
' KU3Hb Bu6nuoreka POIII
https://resh.edu.ru
Hroro o pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acos
Jdara nuzyyenus
Ne Tena VDoKa Konrpoas = Ilpakrn JJeKTpoHHBbIE U(POBBIE 00pa3oBaTeIbHbIE
n/n P Bcero | HbIe yecKue pecypcesl
padoThI padoThI Il1an dakT
[Tpesenranus (MHOOYPOK):
https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html
VYpox (ILludbposas 6ubnmnoTeka):
https://app.onlineschool-1.ru/10-
Hnerpykra 10 TB. k!as‘s‘/hlml‘va/predmet-orgamchesk01—
himiil/article Buneoypox: http://school-
[Ipenmer u 3HaueHue .
DA IECKON XML collection.edu.ru/ Ypox (Sxmacc):
1 npe CTABICHIE O ’ 1 https://www.yaklass.ru/p/himija/10-klass/osnovy-
e organicheskoi-khimii-6490554/predmet-
MHOT000pa3uu . PE——— . —
ODLAHIIECKIX organicheskoi-khimii-teoriia-khimicheskogo-
p . stroeniia-organiches -6447217 Buneoypok
COeIMHEHUI
(MuTtepypok):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-
rol-organicheskih-veschestv-v-zhizni-cheloveka
Ypok
(POII):https://resh.edu.ru/subject/lesson/6149/
DJIEKTPOHHOE [IpesenTarnus: https://infourok.ru/prezentaciya-
CTPOEHHUE aToMa po-himii-stroenie-atoma-ugleroda-klass-
2 yriiepojia (OCHOBHOE 1 271196.html Ypoxk (SAKnacc):

1 BO30YKIEHHOE
COCTOSIHUSI).

https://www.vyaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/sostoianie-
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Banenturie
BO3MOYKHOCTH aTOMa
yriiepoa

elektronov-v-atome-s-p-orbitali-elektronnaia-
konfiguratciia-_-6447220/re-4a9b0f74-e44d-
45aa-9acd-eOead46dac163 Buneoypok:
http://school-collection.edu.ru/ Buneoypok
(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/elektronnoe-stroenie-atoma-
ugleroda

XuMuyeckas CBSI3b B
OpraHUYECKHUX
COCIMHCHUIX.
MexaHn3MBbI
obOpazoBaHus
KOBaJICHTHOMU CBS3H,
crocoObI pa3pbiBa
CBsI3eH

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kovalentnaya-svyaz-v-
organicheskih-soedineniyah Ilpe3enranus
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

Teopus ctpoenus
OpraHUYECKHUX
coequueHuii A. M.
byrtneposa

Buneoypox: http://school-collection.edu.ru/
Buneoypok
(Mutepypoxk):https://interneturok.ru/book/chemist
ry/10-klass/organicheskaya-himiya-10-klass-
rudzitis-g-e# Ypoxk (SAxkmacc):
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-
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stroeniia-organiches -6447217 Ypoxk (Lludposas
oubimoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-
himi/article Ilpezentanus (MHOPOYPOK):
https://infourok.ru/teoriya-stroeniya-
organicheskih-soedineniy-umk-rudzitis-
1651623.html

Bunel nzomepun:
CTPYKTypHas,
MIPOCTPAHCTBEHHASI.
ONEeKTpOHHBIE

3 dexTh B
MOJIEKYyJIax
OpraHUYECKHUX
COCIUHEHUH.
JI.o.Nel
"MopenupoBaHue
MOJIEKYJT
OpraHUYeCKHUX
BemecTtB". Th

Buneoypok: http://school-collection.edu.ru/ ¥Ypok
(AKmacc): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
6490554/izomeriia-izomery-6490525
[Tpesenranus (MHDPOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-
temu-izomeriya-klass-1959959.html Buneoypoxk
(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/izomeriya-vidy-izomerii-
strukturnaya-izomeriya-geometricheskaya-

opticheskaya

IIpencraBnenue o
KiaccupuKaluu u
CHCTEMATHYECKasI
HOMEHKJIaTypa
(IUPAC)
OpraHNYECKHUX
BEIIIECTB

Buneoypok: http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-
soedineniy Ypok (AKmnacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/klassifikatciia-
organicheskikh-veshchestv-6447504
IIpesenranus
(MH®OYPOK):https://infourok.ru/prezentaciya-
k-uroku-klassifikaciya-organicheskih-soedineniy-
497334.html https://infourok.ru/prezentaciya-
nomenklatura-organicheskih-soedinenij-
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5322147.html

Knaccudukamms
peaxkuuii B
OPraHUYEeCKOM
XUMUHU

Buneoypox: http://school-collection.edu.ru/
Ypoxk(SAKimacc):https://www.yaklass.ru/p/himija/1
1-klass/khimicheskaia-kinetika-
6995740/klassifikatciia-khimicheskikh-reaktcii-
po-raznym-priznakam-6964758/re-beb23620-
c76f-4452-9a2a-15397825f6cd I1pezenTanus
(MHD®OVYPOK): https://infourok.ru/oporniy-
konspekt-po-organicheskoy-himii-klassifikaciya-
himicheskih-reakciy-v-organicheskoy-himii-
338065 1.html
https://infourok.ru/prezentaciya_po_teme_klassifi
kaciya himicheskih reakciy v _organicheskoy h
1mii-285796.htm

Cucremaruzamnus u
00001IeH1E 3HAHUI
10 TEME

AnKaHbI:
TOMOJIOTMYECKHI
psia, oOmas
opmyura,
HOMEHKJIaTypa U
u30Mepus,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYI.
JL.o. Ne2"

Buneoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kachestvennyy-i-
kolichestvennyy-sostav-organicheskih-veschestv-
prosteyshava-i-molekulyarnaya-formuly

Buneoypok: http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/predelnye-uglevodorody/alkany-stroenie-
molekul-nomenklatura-fizicheskie-svoystva
Ypoxk (Ludposas
o6ubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article

MonenupoBanue Ypok

MOJIEKYJI (POII):https://resh.edu.ru/subject/lesson/6151/
YTIICBOJJOPOJIOB U

raJIOTeHOTPON3BOIH
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pix". Th

dusnueckue u

Buneoypox: http://school-collection.edu.ru/
Ypoxk(SAKimacc):https://www.yaklass.ru/p/himija/1
0-klass/uglevodorody-6579439/alkany-metan-i-
ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-fizicheskie-
i-khimicheskie-svoistva-poluchenie-i-

10 XUMHUYECKHE primenenie-6890485 Ilpe3enrtanus
CBOMCTBA aJIKAaHOB (MH®OVYPOK): https://infourok.ru/prezentaciya-
po-himii-na-temu-alkani-klass-1043265.html
Vpox (Lludposas
oubOimoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article
Ypok
(POILI):https://resh.edu.ru/subject/lesson/6151/
i?;ﬁi?ﬁ;npoﬂe Buneoypoxk: http://school-collection.edu.ru/
Crioco6m1 nonyquI/iﬂ IIpesentanus: https://ppt-online.org/445176
Ypok (Hudposas
11 u HPHMGHJGIHH;Q oubmoTteka):https://app.onlineschool-1.ru/10-
?ﬁiﬁﬁzfmfﬁe‘mm 1;/1ass/hirniya/predelnye—uglevodorody—alka/article
POK
f;f);ﬁi‘i“%gm (PDIID):https://resh.edu.ru/subject/lesson/6151/
ggﬂiﬁg?ﬁ;ﬁ?ﬁa Bugeoypoxk: http://school-collection.edu.ru/
HOMCHKIIATYpa 1/1’ BPI,HGO}"pOK (MHTEPYPOK): ‘
H3oMepus https://interneturok.ru/lesson/ chgmlstry/ 10-
12 OCO6eHHO(’3TI/I klass/prede.lnve—uglev.odorodvltmkloalkanv—
CTpoeHHUS 1 osobennostl—malvh—tmklpv [Ipe3enrtamus .
MIMECKIX (MH®OVYPOK): https://infourok.ru/prezentaciya-

CBOICTB, CITOCOOBI
OJIYYECHUS U

po-himii-na-temu-cikloalkani-klass-
2250393.html
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IMPUMCEHCHUC

Pemenne pacu€THbIX
3aja4 Ha
olpeieacHue
MOJIEKYJISIPHOM
bopmybl
OpPraHUYeCcKOro
BEIIECTBA 110

[TpezenTanus (MHOOYPOK):
https://infourok.ru/prezentaciya-vyvod-
molekulyarnoj-formuly-organicheskogo-
veshestva-po-ego-plotnosti-massovym-dolyam-
ili-produktam-sgoraniya-6199752.html

13 MACCOBBIM JIOMSM Buneoypoxk: http://school-collection.edu.ru/
aTOMOB JJICMEHTOB BHHGOYPOK (MHTEPYPOK): )

BXOJISILIIX B €10 ’ https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kachestvennyy-i-

COCTaB. . ; )
kolichestvennyy-sostav-organicheskih-veschestv-

CucreMaru3anus u ;

P —— prosteyshaya-i-molekulyarnaya-formuly

10 TEMeE
Buneoypox:http://school-collection.edu.ru/
Ypok(AKIIACC):https://www.yaklass.ru/p/himij

AJKEHEL: a/10-klass/uglevodorody-6579439/alkeny-etilen-

TOMOJIOTHYECKUI 1-ego-gomologi-6898889 Buneoypok

psiz, oOmas (MHTEPYPOK):https://interneturok.ru/lesson/che

dbopmymna, mistry/10-klass/nepredelnye-

HOMEHKJIATypa, uglevodorody/alkeny-stroenie-nomenklatura-

14 3JIEKTPOHHOE U izomeriya-i-fizicheskie-svoystva IIpe3enTanus
IIPOCTPAHCTBEHHOE (MH®OVYPOK):https://infourok.ru/prezentaciya-
CTPOEHHUE MOJIEKYIL. po-himii-alkeny-10-klass-5028230.html Ypoxk
CrpyKTypHas 1 nuc- (Ludposas
TPaHC-U30MEpHs 6ubsmoreka):https://app.onlineschool-1.ru/10-
aJIKCHOB klass/himiya/nepredelnye-uglevodorody-

alk/article Ypok
(POILI):https://resh.edu.ru/subject/lesson/5412/
PuU3NYECKUE U Ypok
15 XUMUYECKHE (AKmacc):https://www.yaklass.ru/p/himija/10-

CBOWCTBA aJIKEHOB.

klass/uglevodorody-6579439/alkeny-fizicheskie-

32




[IpaBuio
MapkoBHHKOBA

i-khimicheskie-svoistva-6892975
Buneoypox:http://school-collection.edu.ru/
[IpezenTanms
(MH®OVYPOK):https://infourok.ru/prezentaciya-
po-himii-alkeny-10-klass-5028230.html Ypoxk
(Uudposas
oubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-
alk/article Ypok
(POI):https://resh.edu.ru/subject/lesson/5412/

CrniocoOblI moryueHus

Ypok
(AKmnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-poluchenie-
i-primenenie-6895074 Buaeoypoxk: http://school-
collection.edu.ru/ [Ipe3enrauus
(MH®OVYPOK):https://infourok.ru/prezentaciya-

1
6 1 TIPUMCHEHHE po-himii-alkeny-10-klass-5028230.html Vpox
AJIKCHOB
(udposas
oubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-
alk/article Ypok
(POILI):https://resh.edu.ru/subject/lesson/5412/
Hpaxririeckas Tpesenramus (MHOOYPOK):
pabora Ne 1 o teme o .
" https://infourok.ru/prezentaciya-na-temu-
[Honyuenue Y ..
17 S TULIOHA 1L H3YCHIe poluchenie-etilena-i-opiti-s-nim-klass-
1 . "y 257772.html Buneoypoxk: http://school-
€ro CBOMCTB". ;
collection.edu.ru/
HNuctpykrax o Th.
Pemenne pacu€THbIX Ypox
3a/1a4y Ha (Axmacc):https://www.yaklass.ru/p/himija/10-
18 onpejieieHue klass/reshenie-raschetnykh-zadach-
MOJICKYJISIPHOM 6888498/vyvod-molekuliarnoi-formuly-po-
(hopMYJIBI produktam-sgoraniia-6874542
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OpraHU4Y€CKOro
BCIICCTBA

https://www.yaklass.ru/p/himija/10-
klass/reshenie-raschetnykh-zadach-
6888498/vyvod-molekuliarnoi-formuly-po-
plotnosti-i-massovoi-dole-khimicheskogo- -
6874541
[Ipezentanus(MH®OYPOK):https://infourok.ru/
konspekt-uroka-po-himii-na-temu-reshenie-
zadach-na-vivod-formuli-organicheskogo-
veschestva-klass-3946056.html

19

AJIKaTUeHBI:
COTIPSIKEHHBIE,
M30JIMPOBAHHBIE,

KyMYJIMPOBaHHBIE.

OcobeHHOCTH
DIIEKTPOHHOI'O
CTPOCHUS

Buneoypox: http://school-collection.edu.ru/ Ypox
(AKmacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkadieny-6899278
(Buneoypox
(MHTEPYPOK):https://interneturok.ru/lesson/che
mistry/10-klass/nepredelnye-
uglevodorody/alkadieny-tipy-alkadienov-
osobennosti-svoystv-sopryazhennyh-alkadienov
IIpesentanus
(MH®OYPOK)https://infourok.ru/prezentaciya-
po-himii-na-temu-alkadieny-10-klass-
4636620.html Ypox ({udposas
oubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article

20

XuMHyecKue
CBOMCTBa
COIPSKEHHBIX
JTMCHOB

Buneoypox: http://school-collection.edu.ru/
Ypok(AKnace):https://www.yaklass.ru/p/himija/1
0-klass/uglevodorody-6579439/alkadieny-
6899278 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/che
mistry/10-klass/nepredelnye-
uglevodorody/alkadieny-tipy-alkadienov-
osobennosti-svoystv-sopryazhennvh-alkadienov
[Ipe3enTanms
(MH®OYPOK):https://infourok.ru/prezentaciya-
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po-himii-na-temu-alkadieny-10-klass-
4636620.html Ypoxk (Lludposas
oubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article

Crioco0sl morydeHus
U TIpUMEHEHUE
ankagueHoB. JI.0.Ne4
"O3HaKOMJICHHE C

Ypok(AKnace):https://www.yaklass.ru/p/himija/1
0-klass/uglevodorody-6579439/alkadieny-
6899278 Tlpe3enranus
(MH®OVYPOK):https://infourok.ru/prezentaciya-

21 obOpasnamu po-himii-na-temu-alkadieny-10-klass-
rractTMace, 4636620.html Ypox (L{udposas
Kay4yKOB U oubmoTeka):https://app.onlineschool-1.ru/10-
pe3unsl". Th klass/himiya/alkadieny-kauchukil/article

Buneoypok: http://school-collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.ru/p/himija/1
AJKUHBI: 0-klass/uglevodorody-6579439/alkiny-atcetilen-i-
TOMOJIOTUYECKHUI ego-gomologi-6892969 Buneoypok
psim, obmas (MHTEPYPOK):
dbopmya, https://interneturok.ru/lesson/chemistry/10-

29 HOMEHKJIATypa, klass/nepredelnye-uglevodorody/alkiny-stroenie-
AJIEKTPOHHOE U nomenklatura-izomeriya-fizicheskie-svoystva-
MIPOCTPAHCTBEHHOE poluchenie ITpe3enranus
CTPOEHUE MOJIEKYII, (MH®OVYPOK):https://infourok.ru/prezentaciya-
buznueckue po-himii-na-temu-alkini-klass-1243319.html
CBONCTBA Ypok (Hudposas

oubimoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article
Bugeoypoxk: http://school-collection.edu.ru/
Ypox(AKmnacc):https://www.yaklass.ru/p/himija/1
X UMIeCKe 0-klass/uglevodorody-6579439/alkiny-svoistva-
23 poluchenie-primenenie-6899279 Buneoypok

CBOICTBA aJIKKHOB

(MHTEPYPOK):https://interneturok.ru/lesson/che
mistry/10-klass/nepredelnye-
uglevodorody/alkiny-himicheskie-svoystva-i-
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primenenie [Ipe3entamnus
(MH®OVYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-alkini-klass-1243319.html
Ypok (Hudposas
o6ubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article

Ypok (Hudpoas Oubnuorexa):
https://app.onlineschool-1.ru/10-
klass/himiva/kachestvennye-reakcii-

24 Kaucctsennpie organiches/article Bugeoypox: http://school-
peakuuu Ha ;
TPONHVIO CBI3E collection.edu.ru/ o
POHHY Ypox(AKnacc):https://www.yaklass.ru/p/himija/1
0-klass/uglevodorody-6579439/alkiny-svoistva-
poluchenie-primenenie-6899279
CriocoOsI moTyYeHus Buneoypok: http://school-collection.edu.ru/
Y IPUMEHEHNE VYpox(AKnacc):https://www.yaklass.ru/p/himija/1
ankuHOB. JI.0.Ne5 0-klass/uglevodorody-6579439/alkiny-svoistva-
25 "Tlony4deHue poluchenie-primenenie-6899279 Vpok
arieTUiIeHa U (udposas
U3Yy4YEHUE €ro o6ubnmnoTeka):https://app.onlineschool-1.ru/10-
csoiictB". Th klass/himiya/alkiny/article
Pemenue 3amau: Bupneoypok
pacuérsl 110 (MHTEPYPOK):https://interneturok.ru/lesson/che
26 yPaBHEHHUIO mistry/10-klass/nepredelnye-
XUMHUYECKOU uglevodorody/reshenie-zadach-po-teme-
peaKIn nepredelnye-uglevodorody
27 gggg;tiﬁfg:;ﬂ% Pemry EI'2:https://ege.sdamgia.ru/ Buneoypok:
http://school-collection.edu.ru/
10 TeMe
ApeHsr: Buneoypoxk: http://school-collection.edu.ru/
78 TOMOJIOTUYECKUI Ypok(AKnace):https://www.yaklass.ru/p/himija/1
psia, oOmras 0-klass/uglevodorody-6579439/areny-benzol-i-
dbopmyna, ego-gomologi-6912879 Buneoypok
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HOMEHKJIaTypa.
DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI
OeH3051a U TOIyoIIa,
uXx (pu3nYecKue
CBOICTBA

(MHTEPYPOK):https://interneturok.ru/lesson/che
mistry/10-klass/aromaticheskie-
uglevodorody/areny-nomenklatura-izomeriya-
poluchenie-i-fizicheskie-svoystva Ypok
(Lludpoas
oubnuoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-
il1/article Ypox
(POII):https://resh.edu.ru/subject/lesson/4775/

XUMHAYECKHE

Buneoypox: http://school-collection.edu.ru/
Ypok(AKnace):https://www.yaklass.ru/p/himija/1
0-klass/uglevodorody-6579439/areny-svoistva-
poluchenie-i-primenenie-6912880 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/che
mistry/10-klass/aromaticheskie-

29 CBOHCTBA ApCHOB. uglevodorody/aromaticheskie-uglevodorody-
PCAKIUH SAMCLICHIA himicheskie-svoystva Ypok (Lludposas
oubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-
il1/articleYpok
(POII):https://resh.edu.ru/subject/lesson/4775/
Buneoypox:http://school-collection.edu.ru/ Ypox
(AKmacc):https://www.yaklass.ru/p/himija/10-
X UMIECKe klass/uglc?vc.)dor'odv-6579439/arenv-svoistva-
CBOHCTBA APCHOB: poluchenie-i-primenenie-6912880 Buneoypoxk
’ (MHTEPYPOK):https://interneturok.ru/lesson/che
30 peakim mistry/10-klass/aromaticheskie-
EE Eggggﬁ:eﬂm, uglevodorody/aromaticheskie-uglevodorody-
OMOIIOrOB 6erzoa himicheskie-svoystvaYpox (Lludposas
oubmoTteka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-
il1/article
31 OcobOeHHOCTH Buneoypoxk: http://school-collection.edu.ru/ Ypoxk
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XUMHYECKUX
CBOWCTB CTHpOJIa

(Ludpoas
oubimoTeka):https://app.onlineschool-1.ru/10-

klass/himivya/aromaticheskie-uglevodorody-
1l1/article

Pemenne pacu€THbIx
3a/1a4 Ha

omnpeesieHrue
32 MOJICKYJISIPHOM Bupeoypok: http://school-collection.edu.ru/
dbopMyIbI
OpPraHNYECKOro
BEIIECTBA
Buneoypox: http://school-collection.edu.ru/ Ypox
(Lludpoas
33 Er:{(;;(f;g;ggqeﬂm oubimoTeka):https://app.onlineschool-1.ru/10-
apeHOB klass/himiya/aromaticheskie-uglevodorody-
il1/article Ypox
(POIL):https://resh.edu.ru/subject/lesson/4775/
IIpesenTtanus
(MHD®OVYPOK):https://infourok.ru/prezentaciya-
T eHETHICCKAS CBASE geneticheskaya-svyaz-mezhdu-klassami-
organicheskih-veschestv-1540148.html
34 MEALY PasTHAHBIMA Buneoypok: http://school-collection.edu.ru/ Ypox
KJIacCaMH (Lucpposas
YIHICBOAOPOLOB oubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-
klass6/article
Pacuérsl mo
YPaBHEHHUAM Ypox
XUMHUYECKUX (AKnacc):https://www.yaklass.ru/p/himija/10-
35 peaKIuii. klass/uglevodorody-6579439/predelnye-

CucreMaruzanus u
000011eH1E 3HAHWI
10 TeME

nepredelnye-i-aromaticheskie-uglevodorody-
6892051
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IIpupoaHsIii ras.
[TonyTHbIe HEDTSAHBIE
rasbl

[IpezenTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-prirodnie-istochniki-
uglevodorodov-klass-2294230.html Buneoypok:
http://school-collection.edu.ru/ Ypoxk (Lludposas
oubnuoreka):https://app.onlineschool-1.ru/10-
klass/himiya/prirodnyj-gazl/article Ypoxk
(POILI):https://resh.edu.ru/subject/lesson/6148/

37

KameHHBI#1 yross u
IIPOJYKTHI €70
nepepaboTku

[Ipe3enTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-prirodnie-istochniki-
uglevodorodov-klass-2294230.html Buneoypok:
http://school-collection.edu.ru/ Ypoxk (Lludposas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/kamennyj-ugol-i-ego-
pererabot/article Ypoxk
(POIII):https://resh.edu.ru/subject/lesson/6148/

38

Hedtb u cnocobs! €
nepepaboTKH.
[Ipumenenue
POIYKTOB
nepepaboTku HedhTH

ITpe3enTanms
(MHD®OVYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-prirodnie-istochniki-
uglevodorodov-klass-2294230.html Buneoypok:
http://school-collection.edu.ru/ Ypok
(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/pererabotka-nefti-i-
okhrana-okruzhaiushchei-sredy-6899731 Vpok
(Ludposas
oubimoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/neft-i-sposoby-eyo-
pererabotkil/article Ypok
(POILI):https://resh.edu.ru/subject/lesson/6148/
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I'eHeTnueckas cBsA3L
MEK]ly pa3IMYHbIMU
KJIaccaMu

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

(udpoas
oubsmoTeka):https://app.onlineschool-1.ru/10-
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YTJIEBOJIOPOIOB klass/himivya/geneticheskaya-svyaz-mezhdu-
klass/article
l"anorenonpou3BogHBI Buneoypok: http://school-collection.edu.ru/
€ yIIeBOJAO0PO/IOB: https://youtu.be/kKUbebihjhO
40 3JIEKTPOHHOE https://youtu.be/dNoxefooPwlI Ilpe3enrarms
CTPOECHHE; peakluu (MH®OVYPOK):https://infourok.ru/prezentaciya-
3aMeIeHU TaJoreHa galogenproizvodnye-uv-10-k1-5218206.html
JleiicTBue 1Ienoueit Ha
raJIOreHIIPOU3BOIHBIE.
41 BsaunmoeiicTere Buneoypoxk: http://school-collection.edu.ru/
JUTaJIOTEHAIKAHOB C
MarHieM U IIUHKOM
CreTeMaTH3ALMS 1 Buneoypok: http://school-collection.edu.ru/
P — [Ipesentanus (MHO®OYPOK):
42 10 pasen https://infourok.ru/prezentaciya-po-himii-
HYIPJ'IGBO)I(})IPOJIBI" obobschenie-znaniy-po-teme-uglevodorodi-
447951.html
KoHntpoibHas
43 pabora 1o Teme
"YraeBoaopo b
[IpezenTanms
[Ipenenbubie (MHD®OYPOK):https://infourok.ru/prezentaciya-
OJHOATOMHLIE po-himii-na-temu-spirtiklass-298155.html
CIIUPTHI: Buneoypoxk: http://school-collection.edu.ru/ Ypoxk
TOMOJIOTHYECKUI (AKmacc):https://www.yaklass.ru/p/himija/10-
psia, obmas klass/spirty-fenoly-6580873/nasyshchennye-
44 dbopmya, cTpoeHne odnoatomnye-spirty-metanol-etanol-6569756

MOJIEKYJI, H30MEPHS,
HOMEHKJIATypa,
KJ1accupukanms,
¢busnueckue
CBONCTBA

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/che
mistry/10-klass/spirty/spirty-klassifikatsiya-
spirtov-predelnye-odnoatomnye-spirty-stroenie-i-
nomenklatura Ypox (IL{ludposas
oubsmoTeka):https://app.onlineschool-1.ru/10-
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klass/himiya/odnoatomnye-spirty/article Ypox
(POILI):https://resh.edu.ru/subject/lesson/4769/

Buneoypok: http://school-collection.edu.ru/
VYpox(AKnacc):https://www.yaklass.ru/p/himija/1
0-klass/spirty-fenoly-6580873/svoistva-
poluchenie-i-primenenie-nasyshchennykh-
odnoatomnykh-spirtov-6579666 Buneoypox
(MHTEPYPOK):https://interneturok.ru/lesson/che

Xumudeckue mistry/10-klass/spirty/himicheskie-svoystva-
CBOIiCTBa spirtov-1-kislotnost-spirtov

45 MpeIEIIbHBIX https://interneturok.ru/lesson/chemistry/10-
OJTHOATOMHBIX klass/spirty/himicheskie-svoystva-spirtov-2-
CIIUPTOB nukleofilnoe-zameschenie-v-spirtah

https://interneturok.ru/lesson/chemistry/10-
klass/spirty/himicheskie-svoystva-spirtov-3-
okislenie-spirtov Ypox (Lludposas
oubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article Ypox
(POIII):https://resh.edu.ru/subject/lesson/4769/
Ypok
(AKmacc):https://www.yaklass.ru/p/himija/10-
Crioco6sl nosry4eHus klass/spirty-fenoly-6580873/svoistva-poluchenie-

46 Y IPUMEHEHNE i-primenenie-nasyshchennykh-odnoatomnykh-
OJIHOATOMHBIX spirtov-6579666 Ypoxk (Lludposas
CIIUPTOB oubimoTeka):https://app.onlineschool-1.ru/10-

klass/himiya/odnoatomnye-spirty/article Ypox
(POII):https://resh.edu.ru/subject/lesson/4769/
[Ipocteie 3dupsr: [IpesenTamnus
HOMEHKJIaTypa 1 (MH®OYPOK):https://infourok.ru/avtor-

47 HU30MepHus, goncharov-t-prezentaciya-po-himii-prostie-efiri-
0COOCHHOCTH klass-2841335.html Buneoypox: http://school-
(hUBUYECKUX U collection.edu.ru/Ypok(POKCDOP):https://fox
XUMHYECKHUX ford.ru/wiki/himiya/prostye-efiry-epoksidy
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CBOHCTB

Nuctpykrax no Th.
MmuoroaToMHEIE
CIIUPTHI:
STUJICHIJIMKOIb U
TJIMIIEPUH, UX

[IpesenTanus
(MHD®OYPOK):https://infourok.ru/prezentaciya-
po-himii-klass-po-teme-mnogoatomnie-spirti-
3539968.html Buneoypok: http://school-
collection.edu.ru/ Buneoypoxk

48 buznueckue u (MHTEPYPOK):https://interneturok.ru/lesson/che
XUMUYECKHUE mistry/10-klass/spirty/osobennosti-himicheskih-
cBoricta. JI.o.Ne 6 svoystv-mnogoatomnyh-spirtov-i-fenolov Ypok
"Peakuus raunepuHa (Uudposas
C TUAPOKCHIOM oubnuoreka):https://app.onlineschool-1.ru/10-
veau(Il)". Th klass/himiya/mnogoatomnye-spirty/article

ITpesenranus (MHDPOYPOK):

https://infourok.ru/prezentaciya-po-himii-klass-

po-teme-mnogoatomnie-spirti-3539968.html
CrniocoOblI moryueHust

Buneoypok

49 1 IPUMCHCHHE (MHTEPYPOK):https://interneturok.ru/lesson/ch
MHOTOaTOMHBIX ) . TN .
J— emlstrv/ 10-klass/spirty/poluchenie-i-primenenie-

spirtov Ypok (L{udposas

ombmuoreka):https://app.onlineschool-1.ru/10-

klass/himiya/mnogoatomnye-spirty/article
®deHon: cTpoeHuE [TpesenTanus: https://infourok.ru/prezentaciya-
MOJIEKYJIBL, po-himii-fenoli-klass-1535601.html Buneoypoxk:

50 buznveckue http://school-collection.edu.ru/ Ypoxk (Lludposas
CBOMCTBA. oubnuoreka):https://app.onlineschool-1.ru/10-
ToxcuuHOCTH klass/himiya/fenol/article Ypox
denona (POII):https://resh.edu.ru/subject/lesson/5727/

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

51 XuMuyeckue (Hudposas
cBoiicTBa eHona 6ubnuoreka):https://app.onlineschool-1.ru/10-

klass/himiya/fenol/article

59 Crioco0bI osTyyeHust Buneoypoxk: http://school-collection.edu.ru/ Ypoxk

U IPUMCHCHUC

(Llmdbposas

42




dbenomna oubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/fenol/article
[IpakTuyeckas
pabora No 2.
Pemenue
53 AKCIIEPUMEHTAIIBHBIX Pemry EI'D:https://ege.sdamgia.ru/ Buneoypok:
3a7a4 10 TEME http://school-collection.edu.ru/
"CnupTsl U
(dheHombI".
NuctpykTrax no Th.
Buneoypok: http://school-collection.edu.ru/
CucremMatusanys u TIpesenrauus . .
54 N S — gHH@OYPOK):https:/'/1nf0ur0k.ru/o‘bo‘b‘schen1.e—
10 TeMe i1-sistematizaciya-znaniy-po-teme-spirti-i-fenoli-
s-elementami-laboratorno-prakticheskoy-raboti-
cherez-informacionnie-1648131.html
IIpe3enTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-
PN —— po-himii-alde gidi—i—ketoni—klass—' 1535664 .html
CCTOHEL BHJleoypOK:http://school-collectlon.edu.ru{ )
BHGKTp().HHOG YpOK(}IKﬂacg):https://www.yaklass.ru{p/hlmlla/ 1
cTpoeHe O-klass/aldegldy-kejtonv-karbonovve-klslotv-
KADGOHIIEHOG 6780279/aldegidy-i-ketony-6777547 Buneoypox
55 : PHHH. (MLHTEPYPOK:
rg Z/IOJIOI,“I/I‘-IQCKI/IG https://interneturok.ru/lesson/chemistry/10-
5 klass/karbonilnye-soedineniya-karbonovye-
PAZBL, 0DINAA kisloty/karbonilnye-soedineniya-stroenie-
E?{%ﬁ;ﬁﬂiﬁ?ﬁ?m izomeriya-nomenklatura Ypox (IL{udpoBas
oubimoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aldegidy-i-ketony1/article Ypox
(POII):https://resh.edu.ru/subject/lesson/4776/
56 Anpaeruasl u Buneoypox:http://school-collection.edu.ru/

KCTOHBI: (I)I/I3I/I‘{CCKI/IG

Buneoypox (MHTEPYPOK):
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CBOMCTBA; pEaKIUU
MIPUCOEIUHEHUS

https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
kisloty/himicheskie-svoystva-aldegidov-i-
ketonov Ypoxk (Lludposas
o6ubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aldegidy-i-ketony1/article Ypoxk
(POII):https://resh.edu.ru/subject/lesson/4776/

Peaknuu oxkuciaeHUs
1 Ka4YCCTBCHHBIC

Buneoypox:http://school-collection.edu.ru/
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/che

57 CAKLIIH 15T HIOR mistry/10-klass/karbonilnye-soedineniya-
EKGTLLHOB ACTHA karbonovye-kisloty/himicheskie-svoystva-
aldegidov-i-ketonov Ypok
(POILI):https://resh.edu.ru/subject/lesson/4776/
Crioco0sl nmosry4eHus
ig’;i‘f{g‘;ﬂj’ffj\rﬂ Tpesentarus(MHOOYPOK):
" OKHCHe'HH'e o https://infourok.ru/prezentaciya-po-himii-
58 S TIIOBOLO CLIDTA B aldegidi-i-ketoni-klass-1535664.html
ATBICI p Buneoypok: http://school-collection.edu.ru/
et Vpok(POII):https://resh.edu.ru/subject/lesson/47
packaJieHHOH p
MEIHOU 16/
npoBosiokoi". Th
[Ipesenranus
OHOOCHOBHLLE (MHD®OYPOK):https://infourok.ru/prezentaciya-
Hﬂe CITBHbLC po-himii-na-temu-karbonovie-kisloti-klass-
KS gOHOBLIe 2203040.html Bugeoypoxk:http://school-
59 KHEHOTH collection.edu.ru/
oco 6eHH(’)CTI/I Ypox(AKmnacc):https://www.yaklass.ru/p/himija/1
CTDOCHIS X 0-klass/aldegidy-ketony-karbonovye-kisloty-
M(f)nelcyn 6780279/karbonovye-kisloty-karboksilnaia-

gruppa-6795067 Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/che
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mistry/10-klass/karbonilnye-soedineniya-
karbonovye-kisloty/karbonilnye-soedineniya-
stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
kisloty/karbonovye-kisloty-stroenie-fizicheskie-
svoystva-nomenklatura Ypok (Hudposas
oubmumoreka):https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-kisloty/article

Ypok

Nszomepus u (AKnacc):https://www.yaklass.ru/p/himija/10-
HOMEHKJIaTypa klass/aldegidy-ketony-karbonovye-Kkisloty-

60 KapOOHOBBIX KUCIIOT, 6780279/karbonovye-kisloty-karboksilnaia-
ux pu3NUecKue gruppa-6795067/re-72dfe742-32b8-4321-92b2-
CBOMCTBA 6328864526 Buneoypoxk:http://school-

collection.edu.ru/

Ypok
XuMHUeCcKue (AKnacc):https://www.yaklass.ru/p/himija/10-
CBOIiCcTBa klass/aldegidy-ketony-karbonovye-Kisloty-

61 IpeIeITbHBIX 6780279/karbonovye-kisloty-karboksilnaia-
OJHOOCHOBHBIX gruppa-6795067/re-72dfe742-32b8-4321-92b2-
KapOOHOBBIX KHUCIIOT 63ee28864526 Buneoypox:http://school-

collection.edu.ru/

Buneoypok

(MHTEPYPOK):https://interneturok.ru/lesson/che
OcobGennoctu mistry/10-klass/karbonilnye-soedineniya-
CBOICTB karbonovye-kisloty/muravinaya-uksusnaya-

62 MYypaBbUHOM schavelevaya-i-zhirnye-kisloty-osobennosti-
KHUCTIOTHI. svoystv [Ipe3enranus
Mmuoroo6pasue (MH®OYPOK):https://infourok.ru/prezentaciya-

KapOOHOBBIX KUCIIOT

na-temu-karbonovye-kisloty-muravinaya-kislota-
4545399.html Buneoypoxk:http://school-
collection.edu.ru/
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Ypok(AKnace):https://www.yaklass.ru/p/himija/9
-klass/organicheskie-veshchestva-
102302/karbonovye-kisloty-122869/re-672fbce2-
fb05-444a-83d3-c750a335dad1

OcobOeHHOCTH
CBOWCTB:
HEeMnpeeIbHbIX U
apoMaTUYECKUX [IpesenTanus
KapOOHOBBIX, (MH®OYPOK):https://infourok.ru/prezentaciya-
63 JTUKapOOHOBBIX, vysshie-karbonovye-kisloty-10-klass-
T'HJIPOKCUKAPOOHOBBI 5542540.html Buneoypok:http://school-
X KHCTIOT. collection.edu.ru/
[IpencraBurenu
BBICIIIAX
KapOOHOBBIX KUCIIOT
IIpesenTtanus
(MHD®OVYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-proizvodnye-karbonovyh-
Momsmie o kislot-4034646.html
64 HPOU3BOIHBIX Bugaeoypoxk:https://youtu.be/IDPWDIJQdUw
KapOOHOBBIX KHCIIOT Brneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/che
mistry/10-klass/karbonilnye-soedineniya-
karbonovye-kisloty/proizvodnye-karbonovyh-
kislot-slozhnye-efiry
Buneoypok
CriocoOsI moTy4eHus (MHTEPYPOK):https://interneturok.ru/lesson/che
65 U [IPUMEHEHUE mistry/10-klass/karbonilnye-soedineniya-
KapOOHOBBIX KUCIIOT karbonovye-kisloty/poluchenie-i-primenenie-
karbonovyh-kislot
CnoxHble 3GUpHIL: VYpoxk (Ludposas
66 TOMOJIOTHYECKUH o6ubroTeka):https://app.onlineschool-1.ru/10-
psa, oOmras klass/himiya/slozhnye-efiry-zhiry/article
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bopmyia, uzomepus
Y HOMEHKJIaTypa

dusnueckue u

Buneoypok: http://school-collection.edu.ru/
[Ipesentamus: (MHOOYPOK)
https://infourok.ru/prezentaciya-po-himii-na-
temu-slozhnye-efiry-klassifikaciya-stroenie-

67 XUMHUYECKUE svojstva-primenenie-10-klass-4274333.html

cBoiicTBa 3(hupos Ypok
(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-
svoistva-slozhnykh-efirov-6813179

Pemenne pacu€THbIX

3azay: 1mo

YpaBHEHUIO Ypox (AKinacc):

XUMHUYECKOU https://www.yaklass.ru/p/himija/10-

63 peakIm, Ha klass/aldegidy-ketony-karbonovye-kisloty-
omnpeeneHue 6780279/uglevodorody-spirty-aldegidy-
MOJIEKYJISIPHOI karbonovye-kisloty-6780277
bopMmybl https://youtu.be/e3VOmBICRx8
OpraHUYEeCKOro
BEIIECTBA
[IpakTnueckas
pabora Ne 3
Pemenne Buneoypok
AKCIIEPUMEHTAIbHBIX (MHTEPYPOK):https://interneturok.ru/lesson/che

69 3a/1a4 110 TEME mistry/10-klass/karbonilnye-soedineniya-
"KapGonoBrbie karbonovye-kisloty/primery-zadach-po-himii-
KUCTOThI. ClI0KHbBIE spirtov-aldegidov-i-karbonovyh-kislot
a¢upsr".

HNuctpykrax o Th.
Kupsl: cTpoenue, Buneoypoxk:http://school-collection.edu.ru/

70 busnueckue u IMpe3enranust

XUMHWUYCCKUC

(MH®OYPOK):https://infourok.ru/prezentaciya-
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CBoOMCTBA (THAPOIH3)

po-himii-zhiri-1728121.html Ypok
(AKmnacc):https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-6850158/zhiry-
6849681 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/che
mistry/10-klass/karbonilnye-soedineniya-
karbonovye-kisloty/zhiry Ypok
(POILI):https://resh.edu.ru/subject/lesson/5952/

[Ipe3enTanus

g%ofciiH;;TiB (MHD®OYPOK):https://infourok.ru/prezentaciya-
PO, nahozhdenie-zhirov-v-prirode-3122367.html
coJiepKaIux
71 OCTaTKH Brneoypox
(MHTEPYPOK):https://interneturok.ru/lesson/che
HEenpeIeIbHBIX . ; T
mistry/10-klass/karbonilnye-soedineniya-
XKUPHBIX KHACIIOT. ) ; . )
karbonovye-kisloty/zhiry-stroenie-himicheskie-
Kupsl B npupoze . ;
svoystva-funktsii-v-organizme
IIpe3enTanus
Mpiia kak conu (MHD®OYPOK):https://infourok.ru/prezentaciya-
BBICIIINX po-himii-na-temu-milo-klass-
KapOOHOBBIX KUCIIOT, 841231.html4Buneoypok:
7 HUX MOIOIIIEe https://youtu.be/2gggOlQfSwc Ypok
nevicteue. [lonstue (POIL):https://resh.edu.ru/subject/lesson/5952/
0 CHHTETHYECKHUX Ypox
MOIOIIIUX CPEICTBAX (AKJIACC):https://www.yaklass.ru/p/himija/10-
(CMC). klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-
6876211
VYpoxk (Ludposas 6udnmnorexa):
I'enernueckast cBSI3b https://app.onlineschool-1.ru/10-
YIJIEBOAOPOJOB U klass/himiya/geneticheskaya-svyaz-mezhdu-
73 KHCJIOPOJICOACPIKAII] klass/article Buneoypoxk: http://school-

UX OPraHUYEeCKUX
BEILIECTB.

collection.edu.ru/ [Ipe3enrauus
(MH®OYPOK):https://infourok.ru/prezentaciya-
po-teme-geneticheskaya-svyaz-696024.html
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PacuéTel mo

[IpezenTanus
(MH®OVYPOK):https://interneturok.ru/lesson/che

74 YPABHEHMAM mistry/10-klass/karbonilnye-soedineniya-
XAMHAYECKAX ) ; L.
. karbonovye-kisloty/primery-zadach-po-himii-
peaKIuii. ; o
slozhnyh-efirov-i-zhirov
75 Sgggegﬁgiﬁ:ﬁ% Buneoypok: http://school-collection.edu.ru/ Pemry
m EI'D:https://ege.sdamgia.ru/
10 TEME
[Ipesentanus :https://infourok.ru/prezentaciya-
po-himii-na-temu-uglevodi-klass-1962863.html
OOGmmas Buneypoxk:http://school-collection.edu.ru/ Ypoxk
XapaKTEePUCTHKA (AKmnacc):https://www.yaklass.ru/p/himija/10-
YIJIEBOJOB U klass/uglevody-prirodnye-soedineniia-
76 KI1acCU(pUKAIHS 6835083/klassifikatciia-uglevodov-6828518
YIJIEBOJIOB (MOHO-, Buneoypok
- U (MHTEPYPOK):https://interneturok.ru/lesson/che
MOJIMCAXapHUIbI) mistry/10-klass/uglevody/uglevody-
klassifikatsiya-i-sostav-uglevodov Ypok
(POII):https://resh.edu.ru/subject/lesson/6150/
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/che
MoHocaxapupbr: . .
mistry/10-klass/uglevody/monosaharidy-na-
buznueckue . -
77 CBOHCTEA 1 primere-glyukozy-stroenie-glyukozy
HaXO0XIECHUE B Ipesenrarus
. oﬂe (MH®OYPOK):https://infourok.ru/prezentaciya-
PHpoA na-temu-monosaharidi-3657060.html Ypoxk
(POII):https://resh.edu.ru/subject/lesson/6150/
[Ipumenenue Buneoypoxk: http://school-collection.edu.ru/
TJIFOKO3BI, €€ Ypok(AKnace):https://www.yaklass.ru/p/himija/1
78 3Ha4YeHHEe B 0-klass/uglevody-prirodnye-soedineniia-
JKU3HEAEeITeIbHOCTHU 6835083/gliukoza-i-fruktoza-6835111
opranusma. JI.0.Ne8 Buneoypox
"BzauMopencTeue (MHTEPYPOK):https://interneturok.ru/lesson/che
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pacTBOpPA I'IFOKO3BI C

THJIPOKCHIOM
menu(Il)". Th

mistry/10-klass/uglevody/fizicheskie-i-
himicheskie-svoystva-glyukozy Ypoxk
(POIL):https://resh.edu.ru/subject/lesson/6150/

Jucaxapunsl:
caxapo3a, MaJibTO3a
U JIaKTO3a.

[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-
po-himii-disaharidi-3128997.html Buneoypoxk:
https://youtu.be/cpVKIfm7nlk Ypoxk
(AKmnacc):https://www.yaklass.ru/p/himija/10-

” Ea;(o:;iegne B klass/uglevody-prirodnye-soedineniia-
Hpnfd N 6835083/sakharoza-6841114 Bueoypok
P (MHTEPYPOK):https://interneturok.ru/lesson/che
Jcaxapuion mistry/10-klass/uglevody/oligo-i-polisaharidy-
saharoza-gidroliz-saharozy-krahmal
Ypok
[Tonucaxapupr: (POII):https://resh.edu.ru/subject/lesson/5413/st
CTpPOCHHUE art/150714/ Tpesentanus (MHOOYPOK):
MAaKpOMOJIEKYI, https://infourok.ru/prezentaciya-po-himii-
busnveckue u polisaharidi-klass-908646.html Ypoxk
XUMHYECKHE (AKJTACC):https://www.yaklass.ru/p/himija/10-
80 CBOIiCTBa, klass/uglevody-prirodnye-soedineniia-
MIPUMEHEHUE. 6835083/krakhmal-tcelliuloza-6843938
JL.o.Ne9 Buneoypok
"BzauMonencTaue (MHTEPYPOK):https://interneturok.ru/lesson/ch
Kpaxmaja ¢ uogom". emistry/10-klass/uglevody/oligo-i-polisaharidy-
Tb saharoza-gidroliz-saharozy-krahmal Buaeoypok:
http://school-collection.edu.ru/
Ypok(AKnace):https://www.yaklass.ru/p/himija/1
0-klass/uglevody-prirodnye-soedineniia-
[TousTue 00 6835083/krakhmal-tcelliuloza-6843938
81 HCKYCCTBEHHBIX Buneoypok: http://school-collection.edu.ru/
BOJIOKHAX Buneoypox

(MHTEPYPOK):https://interneturok.ru/lesson/che
mistry/10-klass/uglevody/tsellyuloza-
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iskusstvennye-polimery [Ipe3enTarus
(MH®OVYPOK):https://infourok.ru/prezentaciya-
po-tehnologii-himicheskie-volokna-
iskusstvennie-i-sinteticheskie-3985000.html

Pemenue PaCUYCTHBIX
3aJ1a4 Ha
OIIpCACIICHUC JOJIHU

Buneoypok: http://school-collection.edu.ru/
IIpesenrtanus
(MH®OYPOK):https://infourok.ru/prezentaciya-

82 BBIXOJ1a MTPOYKTa na-temu-reshenie-zadach-na-opredelenie-
peaKkuuu OT massovoj-obemnoj-doli-vyhoda-produkta-
TEOPETUUYECKU reakcii-ot-teoreticheski-vozmozhnogo-
BO3MOKHOT'O 4117208.html

33 ggggﬁg{;?iﬁ:inz Buneoypok: http://school-collection.edu.ru/ Pemry

EI'D:https://ege.sdamgia.ru/
o pazaenny
KonTponbsHas
pabora 1o Teme
84 "Kucnopoaconepxa Pemry EI'O:https://ege.sdamgia.ru/
[I1Ee OPraHuYEeCKUe
coequueHus"
Buneoypok: http://school-collection.edu.ru/
IIpesenTtanus
(MH®OYPOK):https://infourok.ru/prezentaciya-
AMHUHBL: po-himii-na-temu-aminy-10-klass-4410983.html
KiIaccudukanus, Ypok
CTPOCHHE MOJIEKYII, (AKmacc):https://www.yaklass.ru/p/himija/10-
35 obmras popmyna, klass/azotsoderzhashchie-soedineniia-

u3zomepus,
HOMEHKJIATypa U
buznveckue
CBOICTBa

6852270/aminy-proizvodnye-ammiaka-
nasyshchennye-aminy-6585751 Vpok (Lludposas
oubmoTteka):https://app.onlineschool-1.ru/10-
klass/himiya/aminy/article Bugeoypox
(MHTEPYPOK):https://interneturok.ru/lesson/che
mistry/10-klass/aminy/aminosoedineniya-
klassifikatsiya-izomeriya-nazvaniya-i-
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fizicheskie-svoystva

Buneoypok
(MHTEPYPOK):https://interneturok.ru/subject/ch

();I/(I)LI;III;I;IE:KHe emistry/class/10#
86 S p— Vpok(SKnace):https://www.yaklass.ru/p/himija/1
AMUHOB 0-klass/azotsoderzhashchie-soedineniia-
6852270/aromaticheskie-aminy-anilin-6851421
Buneoypok: http://school-collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.ru/p/himija/1
0-klass/azotsoderzhashchie-soedineniia-
6852270/aromaticheskie-aminy-anilin-6851421
AHWIMH: CTpOEHUE
aHWINHA Buneoypok .
g7 oco 6eHH;)CTI/I (MHTEPYPOK):https://interneturok.ru/lesson/che
mistry/10-klass/aminy/osobennosti-svoystv-
XHMuH HecKux anilina-poluchenie-i-primenenie-aminov
CBOWCTB aHHIMHA
[Ipesenrtanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-
po-teme-anilin-1290859.html
Buneoypok
Srllio;(l)\f;ggggquHﬂ (MHTEPYPOK):https://interneturok.ru/lesson/che
88 annr()bamqecxnx mistry/10-klass/aminy/osobennosti-svoystv-
AMUHOB anilina-poluchenie-i-primenenie-aminov
Buneoypok:http://school-collection.edu.ru/
Bugeoypoxk: http://school-collection.edu.ru/
AMMWHOKHCIOTEL: [IpesenTamus
HOMEHKJIaTypa U (MHO®OYPOK):https://infourok.ru/aminokisloti-
HU30Mepus, prezentaciya-k-uroku-klass-815105.html Ypok
39 buznueckue (AKnacc):https://www.yaklass.ru/p/himija/10-
CBOICTBA. klass/azotsoderzhashchie-soedineniia-
OtnenbHbIe 6852270/aminokisloty-amfoternye-soedineniia-
MPEACTaBUTEIH O 6853801 Buneoypox
AMHUHOKHUCIIOT (MHTEPYPOK):https://interneturok.ru/lesson/che

mistry/10-klass/belki-i-nukleinovye-

52




kisloty/aminokisloty-nazvaniya-i-svoystva-
aminokislot Ypoxk (Lludposas
oubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4743/

Buneoypox: http://school-collection.edu.ru/
Ypok(AKnace):https://www.yaklass.ru/p/himija/1

XuUMHYCCKHE 0-klass/azotsoderzhashchie-soedineniia-
CBOMCTBa 6852270/aminokisloty-amfoternye-soedineniia-
AMUHOKHCIIOT, UX 6853801 Buneoypox
90 Ouonoruueckoe (MHTEPYPOK):https://interneturok.ru/lesson/che
3HAYCHHE mistry/10-klass/belki-i-nukleinovye-
AMHUHOKHCIOT. kisloty/aminoKisloty-nazvaniya-i-svoystva-
CuHTE3 U TUIPOIN3 aminokislot Ypok (Hudposas
MENTUI0B oubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypox
(POII):https://resh.edu.ru/subject/lesson/4743/
Buneoypox: http://school-collection.edu.ru/
IIpe3enTanus
(MH®OI'OPON):https://infourok.ru/prezentaciya
po_himii na temu belki 10 klass-557089.htm
Ypok
Beitku Kak (AKmacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
91 Egﬁg;ﬁl{zé 6852270/stroenie-svoistva-i-znachenie-belkov-
CTpYKTyI[))bI’ S 6858170 Buneoypok
(MHTENYPOK):https://interneturok.ru/lesson/ch
emistry/10-klass/belki-i-nukleinovye-
kisloty/belki Ypoxk (Lludpposa
oubmoTteka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypoxk
(POILI):https://resh.edu.ru/subject/lesson/4743/
92 XuMHu4yecKne Buneoypoxk: http://school-collection.edu.ru/
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CBOlicTBa OEJIKOB

Ypoxk(SAKimacc):https://www.yaklass.ru/p/himija/1
0-klass/azotsoderzhashchie-soedineniia-
6852270/stroenie-svoistva-i-znachenie-belkov-
6858170 Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/che
mistry/10-klass/belki-i-nukleinovye-kisloty/belki
Ypok (Hudposas
oubmuoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypoxk
(POILI):https://resh.edu.ru/subject/lesson/4743/

IIpe3enTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-

?eiZT%OH;&}iszsne po-himii-na-temu-geterociklicheskie-
e 1; HL; - soedineniya-2486321.html Buaeoypok:

93 I I?HGI/IHOBB.IG http://school-collection.edu.ru/ Buneoypoxk
KIZCHOTH COCTAB (MHTEPYPOK):https://interneturok.ru/lesson/che
ot OCHI/IE; " ’ mistry/10-klass/belki-i-nukleinovye-
6I/II:)J'IOFI/I‘I€CKa$I ollh kisloty/ponyatie-o-geterotsiklicheskih-

P soedineniyah Ypoxk (POI):
https://resh.edu.ru/subject/lesson/6296/
IIpakTnueckas
Buneoypok
pabota Ne 4. .
Pemiere (MHTEPYPOK):https://interneturok.ru/lesson/che
I mistry/10-klass/belki-i-nukleinovye-
94 sa aqr;[o Tene kisloty/reshenie-kachestvennyh-zadach-po-
; Aﬂg e e organicheskoy-himii
o raHHqchHe m https://interneturok.ru/lesson/chemistry/10-
C(l:))e — klass/belki-i-nukleinovye-kisloty/reshenie-
I/IH(f[prKTaxc .HO TE kachestvennyh-zadach-2-tsepochki-prevrascheniy
[IpakTnueckas

95 52?1?;1?14]:9 5. Buneoypox:http://school-collection.edu.ru/

AKCIEPUMEHTAIbHBIX
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3aaa4 I10 TEME

"Pacnio3HaBaHue
OpraHUYECKHUX
coeuHeHUN",
HNuctpykrax o Th.
KoHntposbHas Ypok
pabora 1o Teme (AKmacc):https://www.yaklass.ru/p/himija/10-
96 " A3zoTcoaepiKaniue klass/vysokomolekuliarnye-soedineniia-vms-
OpraHu4YecKue 6880782/osnovnye-poniatiia-vms-reaktcii-
coenuHeHHU" polimerizatcii-i-polikondensatcii-6880783
OCHOBHBIE TTOHATHUSA
XAMUU IIpesenranus
BBICOKOMOJICKYJISIPH (MHD®OYPOK):https://infourok.ru/prezentaciya-
97 BIX COCTUHEHUN U po-himii-na-temu-visokomolekulyarnie-
METOBI UX CHHTE3A soedineniya-3194967.html
—ToJIUMepU3aIus u Buneoypoxk:http://school-collection.edu.ru/
MOJIMKOHIeHCAITUS
IIpesenTtanus
(MHD®OVYPOK):https://infourok.ru/prezentaciya-
TTACTMACCLL pq-himii-pa—temu-stroenie-poluchenie-i-
A primenenie-plastmass-klass-345 8498..ht{r'11 Ypok
98 (AKnacc):https://www.yaklass.ru/p/himija/10-
nepepadboTka . T
IACTHKA klass/vysokomp}ekul}‘arr}ye—soe;dmenua—vms—
6880782/klassifikatciia-i-prakticheskoe-
ispolzovanie-polimerov-6874539 Ypok
(POILI):https://resh.edu.ru/subject/lesson/6095/
DJ1acTOMEpHI: YpoK o
. (AKmnacc):https://www.yaklass.ru/p/himija/10-
99 HaTypajlbHBI klass/vysokomolekuliarnye-soedineniia-vms-
;I:;‘;;g‘*;‘;‘;if{a 6380782/klassifikatciia-i-prakticheskoe-
’ 1spolzovanie-polimerov-6874539
100 Bosokna: [Ipesentarus (MHDPOYPOK):
HaTypaJbHbIE, https://infourok.ru/prezentaciya-na-temu-

55




HCKYCCTBEHHBIE, volokna-775635.html Buneoypok: http://school-
CUHTETUYECKHE. collection.edu.ru/
[Tomumepsl Ypoxk(AKimacc):https://www.yaklass.ru/p/himija/1
CHELUAILHOTO 0-klass/vysokomolekuliarnye-soedineniia-vms-
Ha3HAYECHUS 6880782/klassifikatciia-i-prakticheskoe-
ispolzovanie-volokon-6874540
[IpakTueckas
2;§$:H§26' [IpesenTamus
O (MH@OYPQK):https://infour.ok.ru/prezentaciya—
101 " 1 k—uroku—hlm}l-na—temu—pr‘aktlcheskava—rabota—
" P ACHO3HABARNC raspoznavanie-plastmass-i-volokon-
TACTMACE 1 3014053.html Buneoypok: http://school-
" collection.edu.ru/4
BOJIOKOH".
Nuctpykrax o Th.
O060061menne u
CUCTEMATU3AIUS
102 MBYHCHHOTO 1 Buneoypoxk: http://school-collection.edu.ru/

MaTepuana 1mo Teme
"BbIcOKOMOIEKY ISP
HbIE coequHeHus"

OBIIEE KOJIMYECTBO 102

YACOB I10 I[TPOT'PAMME
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11 KVIACC

KoaunyecTBO 9acoB

[MarTa usydyenust

Ne KonTtpo MpakTu DJIeKTPOHHBbIE HH(POBHIE 00pa3oBaTeJbHbIE
Tema ypoka
n/n Bcero | JbHBIE yeckHe pecypesI
padoTbI padoTbI Iiuan | PDakr

[IpesenTtamus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-sostav-atomnogo-yadraizotopi-
sostoyanie-elektrona-v-atome-klass-587955.html

HNHcTpykTaxk mo Buneoypoxk: http://school-collection.edu.ru/ Ypox

Tb. Atom. CocTaB (POII):https://resh.edu.ru/subject/lesson/6479/

ATOMHBIX SITIEP. 1 Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-

XUMHUYECKUHU klass/osnovnye-poniatiia-i-zakony-khimii-

3JIeMeHT. M30ToIbI 6931691/sovremennaia-model-stroeniia-atoma-
6936621 Ypok (Ludposas
oubmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-
himichesk1/article

Crtpoenue VYpox (AKnacc):https://www.yaklass.ru/p/himija/11-

AJIEKTPOHHBIX 1 klass/osnovnye-poniatiia-i-zakony-khimii-

000JI0UYEK aTOMOB, 6931691/sostoianie-i-raspredelenie-elektronov-v-

KBAHTOBEIC YMCIIa atome-d-orbitali-6931775
Buneoypox(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/11-

Knaccudukamms klass/bstroenie-atoma-periodicheskij-

XHUMHYECKHX 1 zakonb/stroenie-atoma

3JIEMEHTOB (s-, p-,
d-, f-amemeHTHI)

Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/kharakteristika-khimicheskogo-elementa-
po-ego-polozheniiu-v-periodiches -6585752
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[Ipe3enrarnus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-

Pacnipenenenue himii-na-temu-periodicheskij-zakon-raspredelenie-

3JIEKTPOHOB I10 elektronov-po-energeticheskim-urovnyam-i-

ATOMHBIM podurovnyam-11-klass-5607311.html Ypoxk

opouTaIIM (Ludposas 6mbmmoreka):https://app.onlineschool-
1.ru/11-klass/himiya/osnovnye-svedeniya-o-
stroenii-al/article

DIEeKTPOHHBIE

KOH(HUTypaIiu VYpox (Ludposas

aTOMOB 32JICMCHTOB
B OCHOBHOM U

ouomoTteka):https://app.onlineschool-1.ru/11-
klass/himivya/periodicheskaya-sistema-

BO30YKIEHHOM himichesk/article

COCTOSTHUH

DJIEKTPOHHBIE [Ipe3enrarnus

KOH(HUTypaIiu (MH®OYPOK):https://infourok.ru/prezentaciya-po-
HOHOB. himii-elektronnoe-stroenie-atoma-kl-bazoviy-
DnexTpooTpuLaTesn uroven-1243733.html Buneoypox:http://school-
bHOCTh collection.edu.ru/

[Tepuonnueckuii

3aKOH U [Ipe3enTanus

[Tepunonnueckas (MH®OYPOK):https://infourok.ru/prezentaciya-
cucreMa periodicheskiy-zakon-klass-2508756.html
XUMUYECKHUX Buneoypoxk:http://school-collection.edu.ru/

anemeHTtoB /1. U.
MenneneeBa, CBSI3b
C COBPEMEHHOM
TEOpHUEH CTPOCHHUS
aTOMOB

Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-

6931691 /periodicheskii-zakon-i-periodicheskaia-
sistema-khimicheskikh-elementov-_-6948490

3aKOHOMEPHOCTH
M3MEHEHHUS
CBOMCTB
XMUMUYECKHUX

[IpesenTtanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
teme-pshe-d-imendeleeva-klass-3247664.html
Buneoypok:http://school-collection.edu.ru/
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3JIEMEHTOB U Ypox(SAKnacc):https://www.yaklass.ru/p/himija/11-
o0pa3yeMbIX UMU klass/osnovnye-poniatiia-i-zakony-khimii-
MIPOCTHIX U 6931691/zakonomernosti-izmeneniia-svoistv-
CJIOKHBIX BEILIECTB elementov-i-ikh-soedinenii-po-perioda_-6957324
0 TpyIIam u
Mepuoiam
Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/11-
CucremaTtuszanus u TR T
9 Y — | klass/osnovnve-poplgtlla-l-;akony-kh1m11-
10 TeMe 6931691/kharakteristika-khimicheskogo-elementa-
po-ego-polozheniiu-v-periodiches -6585752
[Ipe3enranus
Buasl xumuueckoit (MHO®OVYPOK):https://infourok.ru/prezentaciya-
CBsI3U. MexaHU3MbI himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
oOpa3oBaHUs Buneoypoxk:http://school-collection.edu.ru/
10 KOBQJICHTHOM 1 Ypox(SdKnacc):https://www.yaklass.ru/p/himija/11-
cBs3u. Bogoponnas klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
CBSI3b. 6927604/elektronnaia-priroda-i-tipy-khimicheskoi-
Me:XMOeKyIIpHbI sviazi-elektrootritcatelnost-6926170 Buneoypox
€ B3aUMOJIEHCTBUSI (MHTEPYPOK):https://interneturok.ru/book/chemis
try/11-klass/himiya-11-klass-rudzitis-g-e#
[Ipesenramnus
BanentHocTh 1 (MH®OYPOK):https://infourok.ru/prezentaciya-k-
BaJICHTHBIE uroku-himii-v-klasse-valentnie-vozmozhnosti-
BO3MO>KHOCTH atomov-stepen-okisleniya-282695.html
atoMoB. CBs3b Buneoypoxk:http://school-collection.edu.ru/
11 3JIEKTPOHHOMN 1 Buneoypok
CTPYKTYpBI (MHTEPYPOK):https://interneturok.ru/lesson/chem
MOJIEKYJI C UX istry/11-klass/bstroenie-atoma-periodicheskij-
reOMETPUYECKUM zakonb/valentnye-vozmozhnosti-atomov-
CTPOCHHEM himicheskih-elementov Ypok
(POI):https://resh.edu.ru/subject/lesson/6332/
12 IIpencraBnenus o 1 Buneoypok
KOMIUIEKCHBIX (MHTEPYPOK):https://interneturok.ru/lesson/chem
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COEIUHEHUAX istry/11-klass/btipy-himicheskih-svyazejb/tipy-
COCTaB U kristallicheskih-reshetok Ypok ¢ npe3enraunei
HOMEHKJIaTypa (MHD®OYPOK)(https://infourok.ru/urok__prezentac
iya po_himii_na temu_kompleksnye_soedineniya
11 klass-589677.htm) Bugeoypoxk:http://school-
collection.edu.ru/
Bemecrtsa Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
MOJIEKYJISIPHOTO U klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
HEMOJIEKYJISIPHOTO 6927604/tipy-kristallicheskikh-reshetok-6926175
13 crpoenust. THIbl https://www.yaklass.ru/p/himija/11-
KPUCTAJUTMYECKUX klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
pELIETOK U 6927604/zavisimost-fizicheskikh-svoistv-
CBOICTBA BEIIECTB veshchestv-ot-tipa-kristallicheskoi-res -6926176
[Ipesenramus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-dispersnie-sistemi-klass-
3453293.html Buneoypoxk: http://school-
collection.edu.ru/
Honstie o Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/dispersnye-
AIMCTICPCHBIX sistemy-smesi-6980590 Buaeoypok
14 %H C;e(ﬁz);ﬁeﬁne o (MHTEPYPOK):https://interneturok.ru/lesson/chem
K(?mfonﬂHHx istry/11-klass/brastvory-i-ih-koncentraciya-
dispersnye-sistemy-elektroliticheskaya-dissonaciya-
pactBopax gidrolizb/fazovye-sostoyaniya-veschestv-
dispersnye-sistemy-sposoby-vyrazheniya-
kontsentratsii Ypok (Lludposas
oubsmoTteka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article Ypok
(POL):https://resh.edu.ru/subject/lesson/4939/
Hctunneie [Ipesenranus
15 PacTBOPHI: (MHD®OYPOK):https://infourok.ru/prezentaciya-po-

HACBIIIICHHBIC 1

himii-na-temu-dispersnie-sistemi-klass-
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HEHAaCBIIICHHEIE, 3453293.html Buneoypok: http://school-

PacTBOPUMOCTb. collection.edu.ru/

Kpucramnoruaparb Ypox(SAKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/dispersnye-
sistemy-smesi-6980590 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chem
istry/11-klass/brastvory-i-ih-koncentraciya-
dispersnye-sistemy-elektroliticheskaya-dissonaciya-
gidrolizb/fazovye-sostoyaniya-veschestv-
dispersnye-sistemy-sposoby-vyrazheniya-
kontsentratsii Ypok (L{udposas
oubimoTteka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article Ypok
(POIII):https://resh.edu.ru/subject/lesson/4939/

Crnioco0b1 [Ipe3enranus
16 BBIPKCHHS (MH®OYPOK):https://infourok.ru/prezentaciya-po-
KOHIIEHTPALUHU himii-rastvori-sposobi-virazheniya-koncentracii-
pacTBOpOB rastvora-i-veschestva-2507208.html
Pemenue 3amau ¢
HCII0JIb30BaHUEM
MOHSITHH
17 ""MaccoBasi 10715 Pemry EI'D:https://ege.sdamgia.ru/
pPacTBOPEHHOIO Buneoypoxk:http://school-collection.edu.ru/
BenecTna',
"MoJsipHas
KOHIICHTpanus"
Knaccuduxarus u Buneoypoxk: http://school-collection.edu.ru/
[IpesenTtanus
18 ngefa?;:ggfnx (MH®OYPOK):https://infourok.ru/prezentaciya-po-
BeHIpeCTB himii-klass-geneticheskaya-svyaz-himicheskih-
soedineniy-1236894.html
19 Cucremaruzanus u Buneoypok

000011IeHNE 3HAHUNA

(MHTEPYPOK):https://interneturok.ru/lesson/chem
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10 TEME istry/11-klass/bklassifikaciya-himicheskih-
reakcijb/klassifikatsiya-himicheskih-reaktsiy-
teplovoy-effekt-himicheskih-reaktsiy

KoHntposbHas

pabora Nel o
temam "CTpoenue
aToma.

[Tepuonnueckuii
3aKOH U
[lepnonnueckas
20 cucreMa Pemry EI'D:https://ege.sdamgia.ru/
XUMHYECKHIX
snemeHToB /1. U.
Menneneena",
"CtpoeHnue
BEIIIECTBA.
MHuoroob6pasue
BelecTB"
Knaccudukanus [Ipe3enTanus
XUMHYECKAX (MHO®OYPOK):https://infourok.ru/prezentaciya-11-
peakiuii B klass-klassifikaciya-himicheskih-reakcij-
HEOpraHUYeCcKou 1 5540433.html Buneoypok:http://school-
OpraHU4YeCKOu collection.edu.ru/
XUMUHU. 3aKOH Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
COXpaHEHHUs1 MacChl klass/khimicheskaia-kinetika-
21 BEIIECTB; 3aKOH 6995740/klassifikatciia-khimicheskikh-reaktcii-po-

COXpaHEHHUs U
MPEBPAILECHUS
SHEPTUH MpHU
XUMHYECKUX
peaknusax. JI.o.Ne 1
"I[IpoBeneHue
peakiuii HOHHOTO

raznym-priznakam-6964758 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chem
istry/11-klass/bklassifikaciya-himicheskih-
reakcijb/klassifikatsiya-himicheskih-reaktsiy-
teplovoy-effekt-himicheskih-reaktsiy Ypok
(ITmdbposas 6ubmoTeka):https://app.onlineschool-
1.ru/11-klass/himiya/klassifikaciya-himicheskih-
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oomena" Th

reakcS/article Ypok
(POIII):https://resh.edu.ru/subject/lesson/4938/

TertoBkie

3¢ heKTh Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
29 XUMHYECKHX klass/khimicheskaia-kinetika-6995740/teplovoi-

peaKuuid. effekt-khimicheskoi-reaktcii-termokhimicheskie-

TepMoxumMuueckue uravneniia-6964761

ypaBHEHUS

Brrancnenus nmo

YpaBHEHUSIM

23 ;gﬁ(ﬁfgiﬂx Peury EI'D:https://ege.sdamgia.ru/

TEPMOXHUMHYCCKUM

YpaBHEHUSIM
[Ipe3enranus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-skorost-himicheskih-reakciy-klass-
1040626.html Bugeoypoxk: http://school-
collection.edu.ru/

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

XUMHYECKOHN klass/khimicheskaia-kinetika-6995740/skorost-

peakuuu, eé khimicheskoi-reaktcii-faktory-vliiaiushchie-na-

24 3aBUCUMOCTB OT skorost-reaktcii-6964759 Buneoypok

pa3IYHbIX (MHTEPYPOK):https://interneturok.ru/lesson/chem

¢dakropoB. Karanus istry/11-klass/bklassifikaciya-himicheskih-

U KaTalau3aTopbl reakcijb/skorost-himicheskoy-reaktsii Ypok
(Ludposas 6mbnuoreka):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 Tomorenmzie u Buneoypoxk:http://school-collection.edu.ru/

I'CTCPOICHHBLIC
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peaKIu

[IpakTnueckas
pabota Ne 1 mo
teme "Biusaue

[IpesenTtamus

PDaSTHHHBIX (MH®OYPOK):https://infourok.ru/prezentaciya-
26 g)ngggTos Ha uroka-himii-v-klasse-faktori-vlivayuschie-na-
XHMqueCKoﬁ skorost-himicheskih-reakciy-3516838.html
" Buneoypox: http://school-collection.edu.ru/
peaKIu
WNHcTpykTax no
Tb.
[Ipesenranus
(MHD®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-skorost-himicheskih-reakciy-klass-
1040626.html Buneoypoxk: http://school-
collection.edu.ru/
Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
OObpatumbie klass/khimicheskaia-kinetika-6995740/skorost-
HeoOpaTHMBbIe khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
27 peaKIuu. skorost-reaktcii-6964759 Buneoypok
XuMuyeckoe (MHTEPYPOK):https://interneturok.ru/lesson/chem
paBHOBECHE istry/11-klass/bklassifikaciya-himicheskih-
reakcijb/skorost-himicheskoy-reaktsii ¥Ypok
(Lludposas 6udauoreka):https://app.onlineschool-
1.ru/11-klass/himiya/skorost-himicheskih-
reakcij3/article https://app.onlineschool-1.ru/11-
klass/himiya/obratimost-himicheskih-
reakcijl/article
png%a;(:;;ic; i’; Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
78 TeMe "BJI;/IHHI/IC klass/khimicheskaia-kinetika-
6995740/khimicheskoe-ravnovesie-printcip-le-
Pa3IMYHBIX

(dhakTopoB Ha

shatele-6984763
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MIOJIOKEHUE
XUMHUYECKOIO
paBHOBecHs"
NHcTpykTax 1no
Tb.

[IpesenTtanus
(MH®OYPOK):https://infourok.ru/prezentaciya-
elektroliticheskaya-dissociaciya-klass-
3049118.html Buneoypok: http://school-
collection.edu.ru/

L Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
IC[HCCOHHaHHH' 6 klass/khimiia-rastvorov-
29 BHHGJE’THHG 1 c1abpie 1 7109506/elektroliticheskaia-dissotciatciia-
DOJITEL vodorodnyi-pokazatel-ph-rastvora-7048767
CreneHp
Buneoypok
FHCConHatiH (MHTEPYPOK):https://interneturok.ru/lesson/chem
istry/11-klass/brastvory-i-ih-koncentraciya-
dispersnye-sistemy-elektroliticheskaya-dissonaciya-
gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-
ionnogo-obmena
Honnoe [Ipesenramnus
MIPOU3BEICHUE (MH®OYPOK):https://infourok.ru/prezentaciya-
Bojbl. Cpena elektroliticheskaya-dissociaciya-klass-
BOJIHBIX PacTBOPOB. 3049118.html Buneoypox: http://school-
Bonopoansiii collection.edu.ru/
nokasatens (pH) Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
30 pactBopa. JI.o. Ne2 1 klass/khimiia-rastvorov-

"Onpenenenue
Cpe/bl PacCTBOPOB
BEIIECTB C
IIOMOIIBIO
YHUBEPCAJIBLHOTO
unaukaropa”. Th.

7109506/elektroliticheskaia-dissotciatciia-
vodorodnyi-pokazatel-ph-rastvora-7048767
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chem
istry/11-klass/brastvory-i-ih-koncentraciya-
dispersnye-sistemy-elektroliticheskaya-dissonaciya-
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gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-
ionnogo-obmena

I'maponus coneil.

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chem
istry/11-klass/brastvory-i-ih-koncentraciya-

Peakium, dispersnye-sistemy-elektroliticheskaya-dissonaciya-
31 MPOTEKAIOIINE B gidrolizb/eidroliz-sreda-vodnyh-rastvorov-
pacTBopax vodorodnyy-pokazatel
3JIEKTPOJIUTOB Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/gidroliz-solei-
7126690
[IpakTnueckas
pabota Ne 3 o
TeMe ""XUMHYECKUE
32 peaxiin B Buneoypoxk:http://school-collection.edu.ru/
pacTBopax
31EKTPOJIUTOB"
NHcTpykTax no
TB.
Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/okislitelno-vosstanovitelnye-protcessy-
7170109/0okislitelno-vosstanovitelnye-svoistva-
OKUCIUTEIBHO- nemetallov-7164468 [Ipezentanus
BOCCTaHOBUTEJIbHbBIE (MH®OYPOK):https://infourok.ru/prezentaciya oki
33 peaKUuu. slitelno-vosstanovitelnye reakcii 11 klass-
Baxneitmme 481851.htm Buneoypox: http://school-
OKHUCIIUTEIN U collection.edu.ru/ Ypoxk (Llupposas
BOCCTAHOBUTEIN oubmoTteka):https://app.onlineschool-1.ru/11-
klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-
klass/himiya/elektroliz-rasplavov-i-rastvorl/article
34 Meron IIpesenrtamnus
3JIEKTPOHHOTO (MHD®OYPOK):https://infourok.ru/prezentaciya_oki
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(2J1IEKTOHHO-
HMOHHOT0) OanmaHca

slitelno-vosstanovitelnye reakcii_11 Kklass-
481851.htm Buneoypox: http://school-
collection.edu.ru/ Ypox (ILludpoas
oubmuoreka):https://app.onlineschool-1.ru/11-
klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-
klass/himiya/elektroliz-rasplavov-i-rastvorl/article

D7eKTpoIH3 Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
35 PacTBOpoB 1 klass/okislitelno-vosstanovitelnye-protcessy-
PacilIaBoB 7170109/elektroliz-rasplavov-i-rastvorov-7161829
BEIIECTB
36 Pemwenne sanas Pemy EI'D:https://ege.sdamgia.ru/
pa3IUYHbIX THIIOB
37 Pemwenne sanas Pemry EI'D:https://ege.sdamgia.ru/
pa3IUYHbIX THIIOB
CucremaTtuzanus u Buneoypok
0000111eHNE 3HAHUHT (MHTEPYPOK):https://interneturok.ru/lesson/chem
38 10 TEME istry/11-klass/bklassifikaciya-himicheskih-
"XumMudeckue reakcijb/klassifikatsiya-himicheskih-reaktsiy-
peakiun" teplovoy-effekt-himicheskih-reaktsiy
KonTponbsHas
39 g:ﬁ?’%(ﬁﬁnrf{oecxue Pemry EI'D:https://ege.sdamgia.ru/
peakiun"
[Tonoxenue
HEMETAJIOB B [Ipesenranus
[Tepunoanueckoit (MH®OYPOK):https://infourok.ru/prezentaciya-po-
cucreme himii-nemetalli-klass-2669698.html
40 XUMHYECKUX Buneoypoxk:http://school-collection.edu.ru/ Ypoxk

anemeHnToB /l. U.
MenneneeBa u
0COOEHHOCTH
CTPOCHHSI MIX

(uposas 6ubamnoTexa):https://app.onlineschool-
1.ru/11-klass/himiya/nemetally/article Ypoxk
(POII):https://resh.edu.ru/subject/lesson/5939/
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aTOMOB.

dusnyeckue
CBOMCTBa
HEMETaJJIOB
Annorporms IIpe3enTarus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
HEMCTAILIOB (Ha himii-nemetalli-klass-2669698.html
41 IIpuMepe Buneoypox:http://school-collection.edu.ru/ Ypox
KHCJIOpOAd, CEPhL, (ITudposas 6ubmoTeka):https://app.onlineschool-
(bocopa n 1.ru/11-klass/himiya/nemetally/article ¥Ypox
yrepona) (POIL):https://resh.edu.ru/subject/lesson/5939/
Bonopon:
MOJTy4eHHue,
buznueckue u
XUMHUYECKHE
42 CBOICTBA. Buneoypox:http://school-collection.edu.ru/
I'mppunert. JI. 0. Ne3
"[lonyuyenue u
coOupanue ra3on"
Th.
lManorensr:
HAXO0XJICHUC B
IpUPOJIE, CHOCOObI Vpox(AKnace):https://www.yaklass.ru/p/himija/11-
43 HOJTYYEHMS, klass/kharakteristika-nemetallov-
¢busnyeckue u 7269055/nemetally-viia-gruppy-7265030
XUMHYCCKHE
CBONCTBA
["anorenoBo1OpOaBI.
Baxuerimue Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
44 KHUCIIOPOJICOIEPIKAIIL klass/kharakteristika-nemetallov-
He COeIUHEHU 7269055/nemetally-viia-gruppy-7265030
raJIOTeHOB
45 JIaGopaTopHEIe 1 Vpok(SAKnace):https://www.yaklass.ru/p/himija/11-
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MPOMBIIICHHBIE klass/kharakteristika-nemetallov-
CIIOCOOBI 7269055/nemetally-viia-gruppy-7265030
MOy YCHUS
rajIor¢HOB.
[Ipumenenne
rajIoreHOB U UX
COCIUHEHUN
[IpakTnueckas
pabota No 4.
Pemenne
46 JKCTICPHMCHTAIIBH Pemry EI'D:https://ege.sdamgia.ru/
BIX 3a7a4 I10 TeMe
"["amoreHsr"
NHcTpykTax no
TB.
Kucnopon:
nabopaTopHbIe U
MIPOMBIIIIICHHBIE
CIIOCOOBI Ypok(SAxmacc):https://www.yaklass.ru/p/himija/11-
47 MOJTy4EHus, klass/kharakteristika-nemetallov-
buznueckue u 7269055/nemetally-via-gruppy-7265029/re-
XAMUYECKHE b0ec05¢3-9505-4e21-afe0-9ebldda3d2b4
cBoiicTBa. O30H.
IIpumeHeHne
KHUCJIOpOJia U 030HA
HNucTpykTax no Buxeoypox ) e
48 TB. Okcusi i (HHTEPYPOK).https.//mterneturok:mﬂ§ss9n/chem
HepOKCHIbI istry/11-klass/osnovnye-klassy-soedineniy-ih-
svoystva-i-tipichnye-reaktsii/oksidy
Pemrenue 3agau TIpesenTauus ) .
49 (MH®OYPOK):https://infourok.ru/prezentaciya-
Das/IMAHDIX THIIOB sera-i-ee-soedineniya-klassi-825447.html
50 Cepa: HaXOXeHHE I[Mpesenranust
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B IIPUpPOJIE, (MHD®OYPOK):https://infourok.ru/prezentaciya-
CrIOCOOBI sera-i-ee-soedineniya-klassi-825447.html
MOJTy4eHUs, Buneoypok
¢busnveckue u (MHTEPYPOK):https://interneturok.ru/lesson/chem
XUMHUUYECKUE istry/11-klass/osnovnye-metally-i-
CBOMCTBA nemetally/kislorod-sera
Ypok
51 CepoBoaopon, (MH®OPMYPOK):https://infourok.ru/rabochaya-
CYIBbQHIBI tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-
serovodorod-sulfidy-11-klass-6532221.html
Kucnoponconepxa
1IME COeTUHEHUS Ypoxk (MHOOYPOK):https://infourok.ru/konspekt-
59 CepBHL. dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-
OcobenHocTt uchashihsya-kislorodnye-soedineniva-sery-11-
CBOMCTB CEpHOI klass-6532430.html
KHCIIOTHI
[IpakTnueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTAIBH
53 BIX 3aJ1a4 110 TEME Pemry EI'D:https://ege.sdamgia.ru/
"Cepa u eé
coeTMHCHUS "
HNHcTpykTax 1no
Th.
A3OT: HAXOXKJICHUE
B IIPUpPO/IE, Buneoypoxk:http://school-collection.edu.ru/
CHOCOOBI Buneoypox(MHTEPYPOK):https://interneturok.ru/l
54 MOy YCHUS, esson/chemistry/11-klass/osnovnye-metally-i-
buznueckue u nemetally/azot [Tpe3enTanus
XUMUYECKHE (MH®OYPOK):https://infourok.ru/prezentaciya-

CBOICTBa. AMMHAK,
HHUTPHJIBI

azot-i-ego-soedineniya-klassi-825492.html
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55

Kucnopoaconepxa
IHE COCTHHCHUS
azoTa.

[Ipe3enrarnus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-azot-i-fosfor-6051540.html
Buneoypoxk:http://school-collection.edu.ru/

gi;?:;?g:;oﬁ YpOK(HKﬂaCC)f h'Ftps:// www.yaklass.ru/p/himija/l11-
KUCIOTLL klass/kharakteristika-nemetallov-
7269055/nemetally-va-gruppy-7265028
[Ipesenranus
TTpMeHeH e asota (MH®OYPOK):https://infourok.ru/prezentaciya-po-
. himii-na-temu-azot-i-fosfor-6051540.html
56 g:g:Hi?:HHHeHHH' Buneoypoxk:http://school-collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
yRoOpeHH klass/kharakteristika-nemetallov-
7269055/nemetally-va-gruppy-7265028
docdop:
HaXO0XJCHUE B [Ipe3enTanus
MIPHUPOJIE, CIIOCOOBI (MH®OYPOK):https://infourok.ru/prezentaciya-po-
MOy YCHUSI, himii-na-temu-azot-i-fosfor-6051540.html
57 buznueckue u Buneoypoxk:http://school-collection.edu.ru/
XUMUYECKHE Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
CBOMCTBA. klass/kharakteristika-nemetallov-
®ochuasl u 7269055/nemetally-va-gruppy-7265028
dbochun
[IpesenTtamus
Oxcunsl hocdopa, (MH®OYPOK):https://infourok.ru/prezentaciya-po-
dbocdhopcoaeprxar himii-na-temu-azot-i-fosfor-6051540.html
58 ue xkucinotel. Conu Buneoypoxk:http://school-collection.edu.ru/
dbochopHoii Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
KHUCJIOTBI klass/kharakteristika-nemetallov-
7269055/nemetally-va-gruppy-7265028
[Ipumenenune [Ipesenranus
59 dbocdopa u ero (MH®OYPOK):https://infourok.ru/prezentaciya-po-
COCIUHEHU. himii-na-temu-azot-i-fosfor-6051540.html
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dochopHbie

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

yAOOpeHHS Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/nemetally-va-gruppy-7265028

[IpakTrueckas

pabota Ne 6. Tpeserauus ) .

Pewwemie (I/IHCDOYPOK):https://1'nfour0k.ru/prezenta(‘:1va-k-

SKCTICPHMEHTABH uroku-elementi-iveruppi-glavnoy-podgruppi-

60 BIX 32081 110 TeMe 253321‘4.htm1 Buneoypoxk:http://school-

"Asor 1 pocdop u collection.edu.ru/ o

UX COETHHEHHS" (AKmacc):https://www.yaklass.ru/p/himija/11-

VIHCTpYKTa 110 klass/kharakteristika-nemetallov-

TE. 7269055/nemetally-iva-gruppy-7265027

YLIepoL: [IpesenTtanus

EaioimeeHHe B (MH®OYPOK):https://infourok.ru/prezentaciya-k-

a}; H(I;)TI?O;IHBIC uroku-elementi-ivgruppi-glavnoy-podgruppi-

61 MO UKL 253321.4.htm1 Buneoypok:http://school-
(usHICCKHIC 1 collection.edu.ru/ o
HMICCKIE YpOK(HKJIacc):_ht_tps://www.yaklass.ru/p/hlrm]a/ 11-
cBOICTEA klass/kharakterlstlkg—nemetallov—
an/IMeHe;me 7269055/nemetally-iva-gruppy-7265027

[Ipesenranus
Oxkcun (MH®OYPOK):https://infourok.ru/prezentaciya-k-
yraepozaa(Il), uroku-elementi-iveruppi-glavnoy-podgruppi-

62 OKCH/T 2533214.html Bugeoypoxk:http://school-
yraepona(lV), collection.edu.ru/
yroJibHasi KHCJI0Ta Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
U €€ CoJIu klass/kharakteristika-nemetallov-

7269055/nemetally-iva-gruppy-7265027

63 gz;ljziii;aﬁzw Peury EI'D:https://ege.sdamgia.ru/

64 Kpemuuwii: IMpe3enTarust
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HAXOX/ICHHE B
MIPUPOJIE, CIIOCOOBI

(MH®OYPOK):https://infourok.ru/prezentaciya-k-
uroku-elementi-ivgruppi-glavnoy-podgruppi-

MOJTyYEHHUS, 2533214.html Buneoypoxk:http://school-

¢busnveckue u collection.edu.ru/

XUMHUUYECKHE Ypok(AKnace):https://www.yaklass.ru/p/himija/11-

CBOlCTBa klass/kharakteristika-nemetallov-
7269055/nemetally-iva-gruppy-7265027
[Ipesenranus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-

Oxkcup uroku-elementi-ivgruppi-glavnoy-podgruppi-

65 kpemHusA(IV), 2533214.html Buneoypok:http://school-

KpeMHUeBas collection.edu.ru/

KHCJIOTa, CUITMKATEI Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/nemetally-iva-gruppy-7265027
[IpesenTtamnus

[Ipumenenue (MH®OYPOK):https://infourok.ru/prezentaciya-k-

KPEMHHSI ¥ €TO uroku-elementi-ivgruppi-glavnoy-podgruppi-

66 COCIMHEHUN. 2533214.html Buneoypoxk:http://school-

Crekino, ero collection.edu.ru/

MOJIyYEHUE, BUIBI Ypok(AKnace):https://www.yaklass.ru/p/himija/11-

CTeKJIa klass/kharakteristika-nemetallov-
7269055/nemetally-iva-gruppy-7265027

Pemrenue 3agag

Pa3IUYHBIX TUIIOB.

JI. 0. Ne4

67 Kauectsenibic Pemry EI'D:https://ege.sdamgia.ru/

peaKkIu Ha

HEOpraHUu4ecKue

HMOHBI M KaTHOH

Bogopoaa" Th

68 Cucrematnsanms u Pemry EI'O:https://ege.sdamgia.ru/

000011IeHNE 3HAHUNA
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10 TEMEC

"Hemeramibr"
KonTponbHas
69 pabora Ne3 110 Pemry EI'D:https://ege.sdamgia.ru/
TeMe "Hemeramier"
Amnamms
pe3yIbTaTOB
70 KOHTPOJIbHOH Pemry EI'D:https://ege.sdamgia.ru/
paboTHI, KOPPEKIIHS
OIIHOOK
ggg;ﬁf;;f Buneoypoxk:http://school-collection.edu.ru/
Tepuoeckoii VpOK(HKnacc):'htt‘ps://www.vaklass.ru/p/himiia/ 11-
CHCTEME klass/kl‘laraktF:Hstlka—metallov—7200709/meta11y—
MIIECKIX obshchle-sv01stva-metal}ov-7 183914 Buneoypok
71 ATEMCHTOB. (HHTEPYPOK):https://1nternetu¥ok.1ulless0n/ chem
OcoBeHHOCTH 1s}ry/ 11 -klas§/bfazovvc?—sostovamva—v;westv‘—
cTpoeHs Q1§persnye—s1stemy—ch1stye—vewestvg—rsmesr
SICKTPOHHBIX istinnye-rastvory-sposoby-v/elektroliz Ypox
06010UCK ATOMOR (Ludposas 6H§HQOTeKa):https:/(app.onhneschool—
METAILIOR 1.ru/11-klass/himiya/metally/article
Buneoypox :http://school-collection.edu.ru/
O6uue VpOK(}IKnacc):.ht‘tps://www.vaklass.ru/p/himiia/ 11-
(usHICCKue klass/kl_1arakt§r1stlka-metallov-7200709/metally-
cBONCTBA obshchle—sv01stva—metal.lov—7 183914 Buneoypok
7 METAILIOB. gHHTEPYPOK):https://1nternetu¥0k.ru/less0n/ chem
TpnmeHeHe 1§try/ 11 —klaszs/bfazovygsostoyamya—VF:westV‘—
METAILIOB B 6bITY 1 Fh;persnye-s1stemv-ch1stve-vewestvg-l-sme51-
TexXHIKe istinnye-rastvory-sposoby-v/elektroliz yPOK
(Lludposas 6udauoreka):https://app.onlineschool-
1.ru/11-klass/himiya/metally/article
73 Pemenue 3amau Ypox(POI):https://resh.edu.ru/subject/lesson/496 1

PAa3JIUMYHBIX TUIIOB

/ Ipezenranust (MHO®OYPOK):
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https://infourok.ru/prezentaciya-na-temu-
elektrohimicheskij-ryad-napryazhenij-metallov-
4703809.html Buneoypoxk:http://school-
collection.edu.ru/

CIutaBbsl METAJLIIOB.

Ypok(POI):https://resh.edu.ru/subject/lesson/496 1
/ Ilpesenrtanus (MHO®OYPOK):
https://infourok.ru/prezentaciya-na-temu-

74 ﬁgf 3119; ;(I;I;I elektrohimicheskij-ryad-napryazhenij-metallov-
4703809.html Buneoypoxk:http://school-
collection.edu.ru/

i;i;;?OXHMH%CK Ypok(POI):https://resh.edu.ru/subject/lesson/496 1
I — / Tlpezentanusa (MHO®OYPOK):
75 MeTamos. OGe https ://ir}foprok.rl}/prezentaciya—na—t?mu—
COCOBLL ’ elektrohimicheskij-ryad-napryazhenij-metallov-
4703809.html Buneoypox:http://school-
MOy YEHUS ;
collection.edu.ru/
METAJIJIOB
OO6mas
XapaKTepUCTHKA
MeTauioB [A- [Ipe3enTanus
TPYIIIBI (MHD®OYPOK):https://infourok.ru/prezentaciya-po-
[Tepunoamueckoit himii-na-temu-metalli-gruppi-glavnoy-podgruppi-
CUCTEMBI 1919665.html Buneoypok: http://school-
XAMUYECKHUX collection.edu.ru/

76 JJIEMEHTOB. Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
Hatpuii u xanmii: klass/kharakteristika-metallov-7200709/obshchaia-
[OJy4YEeHHE, kharakteristika-metallov-ia-iiia-grupp-7183916
buznveckue u Buneoypox(MHTEPYPOK):https://interneturok.ru/l
XUMHUYECKHE esson/chemistry/11-klass/osnovnye-metally-i-
CBOICTBA, nemetally/metally-i-ih-svoystva-schelochnye-
IIPUMEHEHNE metally-schelochnozemelnye-metally-alyuminiy

MPOCTHIX BEUIECTB
U UX COCIUHEHUN.
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JI. 0. Ne5
"B3auMoaeicTBHE
IICIOYHBIX U
ICIIOYHO3EMEIIbHBI
X METAJLJIOB C
BOJIOM (BO3MOKHO

HCIIOJIL30BAHUE
BHJIEOMAaTEPHUAJIOB)
Thb.
OOmas
XapaKTepUCTHKA
reTEEJ;IOB lA- IIpe3enTanus
l_}ae};monnquKOﬁ (MH®OYPOK):https://infourok.ru/prezentaciya-po-
CHOTEMEL himii-na-temu-metalli-gruppi-glavnoy-podgruppi-
- 19196§5.htm1 Buneoypok: http://school-
STOMCHTOB. collection.edu.ru/ o

77 MarHuit 1 YpOK(HKJIacc)Eht_tps://www.yaklass.ru/p/hlrm]a/ 1 1-
I klass/kha?al?terlstlka—metgll(‘)'\'/—7200709/0bshcha1a—
— kharakteristika-metallov-ia-iiia- grupp—7 183916
(bqueCKH’e " BHz[eoypOK(HHTEPVPOK):https://1nterneturok.ru/l
HMIECKIe esson/chemistry/11-klass/osnovnye-metally-i-
CcBONCTEA nemetally/metally-i-ih-svoystva-schelochnye-
I ’ metally-schelochnozemelnye-metally-alyuminiy

pUMEHEHHE
MIPOCTHIX BEIIECTB
U UX COeIUHEHUN
[Ipesenranus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-

JKécTtkocTh BOABI U uroku-himii-v-klasse-po-teme-zhestkost-vodi-

78 CIOCOOBI €& 453702.html

YCTpaHECHUS

Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/zhestkost-
vody-i-sposoby-ee-umensheniia-7228154
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Ypox(SAKnacc):https://www.yaklass.ru/p/himija/11-

ﬁgﬁﬁ;&;‘f Klass/kharakteristika-metallov-7200709/obshchaia-
i kharakteristika-metallov-ia-iiia-grupp-7183916/re-
79 usiieckie i 6cc74465-dfa5-4f80-9339-a20ef511dc62
XUMHYCCKHE
CBOICTBa Hpesenraus . .
anMeHeI’me (MHO®OYPOK):https://infourok.ru/prezentaciya-na-
temu-alyuminij-11-klass-4710727.html
;ﬁg?ggfiﬁ;ﬂa " Buneoypoxk:http://school-collection.edu.ru/
N — Buneoypoxk(MHTYPKPOK):https://interneturok.ru/
30 book/chemistry/11-klass/himiya-11-klass-rudzitis-
AIOMUHHS, oot
THAPOKCOKOMILTEKE Ypox(POLI):https://resh.edu.ru/subject/lesson/4960
bl ATTIOMUHUS, UX /
MIPUMCHCHHE -
81 Pemenue sanas Pemry ET'D:https://ege.sdamgia.ru/
Pa3IUYHBIX THIIOB
[IpakTnueckas
pabota Ne 7.
Pemenne
OKCTICPHMEHTAIIBH VYpok:https://kopilkaurokov.ru/himiya/presentacii/ri
82 ,I,’IX 3alat o TeMe eshieniie-ekspierimiental-nykh-zadach-po-tiemie-
Meran et mietally Buneoypox:http://school-collection.edu.ru/
TJIaBHBIX
noarpymnm"
HNHcTpykTax 1no
Th.
OOmas [Ipe3enranus
XapaKTepUCTHKA :https://multiurok.ru/files/priezientatsiia-na-tiemu-
METalJIOB mietally-pobochnykh-podgh.html
83 MOOOYHBIX Buneoypoxk:http://school-collection.edu.ru/
noarpyn (b- Buneoypok
TPyII) (MHTEPYPOK):https://interneturok.ru/lesson/chem
[lepuoauueckoi istry/11-klass/osnovnye-metally-i-
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CHUCTEMBI
XUMHNYCCKUX
DJICMCHTOB

nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-
metally
Ypok(AKnace):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

duznueckue u
XUMHYECKHUE

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

84 CBOKCTBA XpoOMa U 1 https://interneturok.ru/lesson/chemistry/11-
€ro COCTMHCHU, klass/osnovnye-metally-i-nemetally/perehodnye-
UX IIPUMECHEHUE metally Ypox
(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
Baxwuerimue [IpesenTtanus
COCIUHEHUA :https://multiurok.ru/files/priezientatsiia-na-tiemu-
35 Maprasiia. 1 mietally-pobochnykh-podgh.html
Ilepmanranar Buneoypoxk:http://school-collection.edu.ru/
KaJIus, €ro Buneoypox(MHTEPYPOK):https://interneturok.ru/l
OKHCIIUTEIILHEBIE esson/chemistry/11-klass/osnovnye-metally-i-
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CBOICTBa

nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-
metally
Ypok(AKnace):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

dusnueckue u
XUMHAYECKUE
CBOICTBA XKeJie3a U

[Ipesenranus
(MH®OYPOK):https://infourok.ru/material.html ?mi
d=35890
Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/zhelezo-i-
ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/tcink-i-ego-

86 ero COeINHEHUIA. soedineniia-7224311 Bumeoypok

[Tonyuenue u (MHTEPYPOK):https://interneturok.ru/lesson/chem

MIPUMEHEHNE istry/11-klass/osnovnye-metally-i-

CIUIaBOB JKeye3a nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-
metally
Ypox(POII):https://resh.edu.ru/subject/lesson/3534
/

duznueckue u Ipesenrawms
:https://multiurok.ru/files/priezientatsiia-na-tiemu-

XAMHUYECKHE :

g7 CBOHCTBA MM H mietally-pobochnykh-podgh.html

e€ coeTMHeHnH, UX
IIPUMEHEHNE

Buneoypoxk:http://school-collection.edu.ru/
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chem
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istry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-
metally
Ypox(AKnacc):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

dusznueckue u
XHUMHUYECKHE
CBOMCTBA IIMHKA U
€ro COCIUHEHUH,
WX IPUMEHEHUE.

[IpesenTanus
(MH®OYPOK):https://infourok.ru/material.html ?mi
d=35890
Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/zhelezo-i-
ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-

I'mppoxcokomruiek klass/kharakteristika-metallov-7200709/tcink-i-ego-
88 cbl IiHKA. J1.0. N6 soedineniia-7224311 Buneoypox
"BzauMopgeicTaue (MHTEPYPOK):https://interneturok.ru/lesson/chem
THAPOKCH]IOB istry/11-klass/osnovnye-metally-i-
ATIOMUHUS U [IUHKA nemetally/perehodnye-metally
C pacTBOpaMu https://interneturok.ru/lesson/chemistry/11-
KHUCIIOT U klass/osnovnye-metally-i-nemetally/perehodnye-
menoueir” Th metally
Ypok(POI):https://resh.edu.ru/subject/lesson/3534
/
IIpaxTueckas
pabota Ne 8.
89 Perienune Penry EI'D:https://ege.sdamgia.ru/
AKCTICPUMEHTAIIbH

bIX 3a4a4 I10 TCMC
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"MeTasibl
MOOOYHBIX
noarpymm"
NHcTpykTax 1no
Tb.

90

Pemenune 3amaq
Pa3IMYHBIX THIIOB.
JL.o. Ne7
"KauecTBeHHEIE
peaKkIu Ha
KaTHOHBI
Mmetamuios" Th

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

91

92

O060011IeH e U
CHCTEMaTH3aIIHs
HU3YYEHHOTO
Marepuaia 1o TeMe
"MeTamisr"
KoHntponbHas

pabota Ne4 o
teMe "Meramisl"

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

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

93

AHanu3
pe3yNbTaToB
KOHTPOJIBbHOM
paboThl, KOppEKLUs
OLIUO0K

Pemry EI'D:https://ege.sdamgia.ru/
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Ponp xumuu B

e Spox tppons
oubmuoreka):https://app.onlineschool-1.ru/11-
pa3BHUTHSA L — .
94 HCITOBEUCCTRA. klags/hlmls{a/hlmlcheskava—tehnologlva—
omsmie o proizvl/article .
Ypok(POI):https://resh.edu.ru/subject/lesson/3514
HAYYHBIX METOJaX /
UCCIIeIOBaHUS -
BEIIECTB
Hayunsie
MIPUHIIUIIBI
OpraHu3anuu VYpoxk (Ludposas
XUMHUYECKOTO oubmoTteka):https://app.onlineschool-1.ru/11-
95 IIPOU3BOJCTBA. klass/himiya/himicheskaya-tehnologiya-
[IpombiniuIeHHBIC proizvl/article
CrIoCcoOBI Ypox(PO1I):https://resh.edu.ru/subject/lesson/3514
MOJTy4YEeHUS /
BaXKHEHIITNX
BEIIECTB
XUMHYECKOe
3arps3HeHue
96 OKpYKaromen Buneoypoxk:http://school-collection.edu.ru/
CpEeIlbl U ero
MOCIIEJICTBHSI
XUMHSI ¥ 37J0POBbE Buneoypoxk:http://school-collection.edu.ru/
97 YeJI0BeKa. [Ipesenranus
JlekapcTBeHHBIC (MHD®OYPOK):https://infourok.ru/prezentaciya-po-
cpeacTBa teme-himiya-ekologiya-zdorove-3157847.html
XuUMusl MHILIH. [IpesenTtanus
Pomab xumuu B (MH®OYPOK):https://infourok.ru/prezentaciya-na-
98 o0ecreyeHnn temu-himicheskie-veshestva-stroitelnye-i-
MHUIIEBOU podelochnye-materialy-4711080.html
0C30MMacHOCTH Buneoypok:http://school-collection.edu.ru/
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[Ipe3enrarnus

(MH®OYPOK):https://infourok.ru/prezentaciya-po-

teme-himiya-ekologiya-zdorove-3157847.html
KocmeTtnueckue u Buneoypoxk:http://school-collection.edu.ru/

99 naphroMepHbIe 1 [IpesenTamnus
cpenctBa. beiroBas (MHO®OYPOK):https://infourok.ru/prezentaciya-po-
XUMHUS teme-himiya-ekologiya-zdorove-3157847.html

[Ipesenranus
Xumust B (MHD®OYPOK):https://infourok.ru/prezentaciya-na-
CTPOUTEIIHCTBE. temu-himicheskie-veshestva-stroitelnye-i-

100 Baxkueimume 1 podelochnye-materialy-4711080.html
CTPOUTEIIBHBIC U Buneoypoxk:http://school-collection.edu.ru/
KOHCTPYKITMOHHBIC [IpesenTanus
MaTepuabl (MHO®OYPOK):https://infourok.ru/prezentaciya-po-

teme-himiya-ekologiya-zdorove-3157847.html
[IpesenTtamnus
(MHD®OYPOK):https://infourok.ru/prezentaciya-na-
XuMUS B CEILCKOM . ; ; .
< O3SHCTE. temu-hlmlcheskle-\{eshestva-str01telnve-1-
101 0 1 podelochnye-materialy-4711080.html
PTAHIHACCKHC 1 :http://school-collection.edu.ru/
MUHEPAJTLHBIC Buneoypox
[Ipesenramnus
ynobperms (MH®OYPOK):https://infourok.ru/prezentaciya-po-
teme-himiya-ekologiva-zdorove-3157847.html
Cucremaruzanus u
102 000011eHrEe 3HAHUHT 1 Pemy EI'D:https://ege.sdamgia.ru/
10 TEME
OBLIEE KOJIMYECTBO
YACOB I1O0 102
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 11 kmace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnaaxos C.A., JIéskun A.H.,
Axunonepnoe o6mectso «M3narensctBo «IIpocsemienne»

Xumus, 10 wmacc/ Tabpuensn O.C., OOmECTBO C OrpaHMYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Axtmoneproe oobmectBo «M3narensctBo «IIpocBemenner»

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

1. Meronndeckoe nmocobue. Yrinyonennslii yposenb. 10 kmacc (aBtopsl O. C. ['abpuensiy,
N. T'. Octpoymos). 208 c.

2. HactonpHas kaura yuutens. Y rryoneHHasit ypoBenb. 10 kiace (aBropst O. C.
I'abpuensn, U. I'. Octpoymos). 480 c.

3. KontponbHeie u mpoBepounbie padboTsl K yueOHuky O. C. I'abpuensina, U. T'.
OcTpoyMmoBa,

C. IO. IlonomapeBa «Xumus. YrinyoneHusiid ypoBenb. 10 kimace» (aBropst O. C.
I"aGpuenss,

C. A. Cnankos, A. M. banapy). 192 c.

4. Kontponsnslie paboTs! k yueOHUKy O. C. ['abpuensna, 1. I'. Octpoymosa, C. HO.
[Tonomapesa «Xumusi. Yriyonennsiii ypoBenb. 10 kimace» (aBropsl O. C. 'aGpuenss, C. A.
Cnanxos, A. M. banapy). 80 c.

5. Xumudeckuit skcriepuMeHT B mkoje. 10 kmace (aBropsr O. C. I"'abpuernsy, JI. I1.
Batnuna). 208 c.

6. Xumus. YrayoneHHbiil yposeHb. 10 kimace. DnektpoHHas Gopma yueOHUKA.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

1. http://www.alhimik.rullpeacraBnensl craeayromme pyOpUKH: COBETHI aOUTYypHEHTY,
YUUTENI0 XHMUH, CIPAaBOYHUK (O4YeHb Oombinas mnoadopka TaOMUIl U CHPABOYHBIX
MaTepHuaoB), Becenas XUMUsl, HOBOCTH, OJMMIIMAbI, KyHCTKaMepa (Macca HHTEPECHBIX
HUCTOPUYECKUX CBEICHUM).
2. http://www.hij.ruXXypran «XuMus 1 )KU3HB» TOHITHO W 3aHUMATEIIbHO PacCKa3bIBaeT
000 BCeM MHTEPECHOM, YTO MPOHMCXOAWT B HAayKe U B MHUPE, B KOTOPOM MBI JKHUBEM.
3. http://chemistry-chemists.com/index.html2naekTpoHHBIN XypHan «XUMHKA U XUMHS.
[IpencTaBneHO MHOXKECTBO  ONBITOB 10  XHMHH, 3aHUMATEIbHOH  WH(pOpMAIHH,
MO3BOJIAIONICH ~ YBI€Yb  YUYEHUKOB  OKCIEPUMEHTANIbHOM  4YacThl0  MpeaMeTa.

4. http://c-books.narod.ru BceBo3moxHas JauTepaTypa 1o XUMUH.
5. http://www.drofa-ventana.rull3BecTHOe M3IaTENbCTBO yueOHOU nureparypbl. HoBuHKM
Hay4YHO-TMTOMYJISIPHBIX u 3aHUMAaTEIbHBIX KHUT o XUMUHU.

6. http://schoolbase.ru/articles/items/ximiyaBcepoccuiickuii  MIKOIBHBIA  MOpTam  CO
CCBIJIKaMU Ha 00pa30BaTEIbHBIE CANTHI 10 XUMHUH.

7. www.periodictable.ru COOpHUK cTaTell 0 XUMHUYECKUX JIEMEHTaX, WITIOCTPUPOBAHHBIN
AKCIIEPUMEHTOM.
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