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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpaMma mo XMMHHM Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI oOpazoBaTeabHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanua(POIl COO), npencraBiaeHHbIX B DenepaibHOM ToCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
y4eOHOro mpenMera «XuMuUs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit
Qenepany, peaNu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNIOkeHU «CTpaTerud pas3BuTUsi BocnuTaHus B Poccuiickoit
@®enepauun Ha nepuon 1o 2025 rona» (Pacnopsoxkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XYMHS HA YpPOBHE YIUIYOJIEHHOTO H3Y4YEHHMS 3aHMMAET Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus yvammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealnyeMoe B YCIOBUAX JIUDPepeHIMpOBAHHOTO,
npouabHOro OoOy4YeHMs, MPU3BAaHO oOecneunuTh O00IIe00pa30BaTEIbHYI0 H
OOILIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJlanTanuy uxX K OBICTPO MEHSIOLIUMCS YCIOBHUSM U3HU B COLIMYME, a TAKXKe IS
OpPOAOJKEHUST O0yueHUs B OpraHu3alusax IMpodeccruoHalbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX AUCLUIUIMH.

B nporpamme mno XxumMuM Ha3HaueHuE IpeaMera «XHUMHs») I0JIydaeT
HOAPOOHYI0  HMHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIIOJIAraroIIMMHU
nosioxkenusMu  PI'OC COO o B3auMOOOYCIIOBIECHHOCTH IICJICH, COACpIKaHMS,
pe3ynbTaToB O0y4YeHHs] M TpeOOBaHUH K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIOTCSI CJENYIOIIME BBINOJHAEMbIE MPOrpPaMMOIl IO
XUMUHU (PYHKITHHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol obecreunBaeT
HOJy4YeHHE NPEJCTaBICHUsS O LEeJsIX, COJIEp)KaHuHu, oOueil cTpaTeruu
oOyueHusi, BOCIIUTAHUS U PAa3BUTHA 00YUAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IIAHUPYIOIIasl, KOTOpast npeycMaTpuBacT
ONpeJieNIeHNe: MNPUHLHUIIOB CTPYKTYPUPOBAHUS W IOCIEI0BATEIBHOCTH
U3ydeHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KaYeCTBEHHBIX €ro
XapaKTEePUCTUK; IMOAXOI0B K (POPMUPOBAHHUIO COJEPIKATEIBHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTI)KCHUH OOyYaromuxcsi B
pamMKax HTOTOBOM arTecTal B (opMe E€IUHOT0 TOCYAapCTBEHHOTO
9K3aMeHa 10 XUMUHU.

[Iporpamma aJis yriayOGiaEHHOTO U3yUEHUS! XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHUE, 00s3aTelIbHOE
JUIT U3y4eHUsT B paMKaxX OTIENIbHBIX MpoduieH, NpeaycMaTpuBacT
pacrpenielieHue U CTPYKTypUpOBaHUE €ro MO KjaccaM, OCHOBHBIM
CoJiepKaTeNbHBIM JIMHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpejiesieHne y4eOHOTO BpPEMEHH, PEKOMEHyEeMOIo
JUISL UBYUYEHUS OTIEIbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4ETOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/ay U3y4YeHUs MpeaMeTra
Ha yrIyOJIE€HHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUSI OCHOBHOM 0Opa3oBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOSHUIO
COJIepKaHMsI TIPeIMETA.

[lo BceM Ha3BaHHBIM MO3ULMUSAM B IpOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOYy4YeHHMEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MPOrpaMMoil 1O  XUMHH
00s3aTeNIbHON (MHBApUAHTHOM) COCTABIISIIOLIEH COIEp)KaHUsd yueOHOro MpeameTa
«Xumus» ocTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATHUBHOW COCTABIISIONICH,
KOTOpasi TOJKHA OMPEAENSIThCS B COOTBETCTBUU C HAINPABICHHUEM KOHKPETHOIO
npoduias 00yueHus.

Hcnons3oBanue obOopynoBaHus «Todka pocTay Mpu peanu3aluyl JaHHOU
OII no3BoJIsIET CO3aTh YCIOBUS:

. U1l pacIIUpPEHUs]  COAEPKAHUS  IMIKOJBHOIO  XUMHUYECKOTO
o0pa3oBaHus;

. JUTSL TIOBBIIIICHUS TI03HABATEJIBHOW AaKTUBHOCTH OOYYAIONIMXCSA B
€CTECTBEHHO-HAYYHOU 00J1acTH;

. JUTSL Pa3BUTHS JIMYHOCTH pPeOEHKA B Mpolriecce 00ydeHUs XUMUH, €TO0
crocoOHOCTe, (GOPMHUPOBAHUS ¥  yAOBIECTBOPEHHS COIMATBHO 3HAYUMBIX
UHTEPECOB U MOTPEOHOCTEN;

. st paboTel ¢  OMAapEHHBIMH IIKOJBHUKAMHU, OPTaHU3AIuN WX
Pa3BUTHUA B pa3IMYHBIX 00JIaCTSIX 00pa30BaTENIbHOM, TBOPUECKOU JIESITEIIBHOCTH .

B cootBercTtBUM ¢ KoHUentyaidbHbiMU mnodoxeHusmu OI'OC COO o
Ha3HAYEHUU TNpeAMETOB 0a30BOro u yriayOJE€HHOro YpOBHEH B cCHUCTEME
nudpepeHIMpOBaHHOIO O0yYEeHHUsI Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs



XUMHUS Ha YpOBHE YIIyOJEHHOTO U3YUYEHHUS HAMNpaBiIeH Ha pean3allhio
MPEEMCTBEHHOCTH €  MOCIEAYIOUIMM  3TaloM  MOJYy4YeHUSI  XUMHUUYECKOTO
oOpa3oBaHUs B paMKax M3Y4YCHUS CHEUUATBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX UCIUIUIMH B By3aX W OpraHU3allUsIX CpeHEro mpodeccuoHaIbHOTO
oOpazoBanus. B 3Toil cBA3M u3yueHHe mnpeameTa «XUMHUS» OPUESHTUPOBAHO
NPEUMYIIECTBEHHO HAa  pACHIMpeHHEe U  yIUIyOJIeHUE TEOPETUUYECKOW U
MPaKTUYECKON MOATOTOBKU O0YYarOIIMXCsl, BHIOPABIIUX OMpPEACTEHHBIN TPOoPuiIb
0o0y4eHUs, B TOM YUCJIE€ C IEPCIEKTUBOM MOCIEAYIOIIETO MOTYyUYeHUs] XUMUYECKOTO
oOpa3oBaHus B opraHuzanusax npodeccuoHasbHoro odpazosanus. Hapsay c atum,
B cBere TpeboBanuit OI'OC COO Kk miIaHUpyeMbIM pe3yjbTaTaM OCBOEHHUS
denepanbHOil 00pa3oBaTeNbHON MpOrpaMMbl CpelHero oOiero oOpa3oBaHUs
u3ydeHue Tmpeamera «XUMHUS» OPUCHTHUPOBAHO TaK)Xe Ha pelieHue 3ajad
BOCITUTAHMS U COIMAJIBHOTO Pa3BUTHUSI OOydaroImuxcs, Ha GOpPMUPOBAHUE Yy HUX
OOIICUHTEIJIEKTYAIbHBIX YMEHHH, YMEHHH pallMOHAIU3aluy Yy4eOHOTO TpyJa H
0000IIEHHBIX  CIOCOOOB  JICSITEIHPHOCTH, HWMEKOIIMX  MEKIUCIUTIINHAPHBIMH,
HAJIIPEAMETHBIN XapaKkTep.

CocTaBisIONUMH TIpeIMETa «XUMHUs» Ha ypOBHE YIiyOJEHHOTO M3Yy4YEHUS
ABJIAIOTCS  yrIIyON€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckass xumusi». [Ipu onpeneneHun Noaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJEpPXKAHUS ATUX KypCOB B MpOrpaMMe IO XHMHH 332 OCHOBY
npuHATEl nojoxkeHuss ®I'OC COO o paznuumsax 06a3oBoro M yriayOJaEHHOTO
yYpOBHEN U3yUYeHUs MpeMETA.

OcHoBy cozaepxkanusi KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpraHM4YecKass XHMHUS» COCTaBIS€T COBOKYIHOCTh TPEIMETHBIX 3HAHUU W
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs MpeaMera. JTa cucTema
3HAHMM TIOJTYy4YaeT OMNpEACIEHHOEe TEOPETUYECKOEe MIOMOITHEHUE, TMO3BOJISIONICE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OONBIINI 00BEM  (PaKTOIOTHUECKOTO
matepuana. Tak, Ha yrayOn€HHOM ypOBHE H3y4YeHHUs IMpeaMeTa olecredeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEIWYCHUS OO0OBEMA 3HAHUW O XUMHYECKUX
AJIEMEHTAaX W CBOMCTBaX MX COCIWHEHUU HA OCHOBE PACHIMPEHUS U yTIIyOJICHHS
IpEACTaBICHUNA O CTPOCHHUM BELIECTBA, XMMUYECKOW CBS3UM U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIUNA, PACCMATPUBAEMBIX C TOYKH 3PEHUS XUMHUUYECKON KUHETUKH
U TEepMOAMHAMUKHU. M3ydeHue nepuoanueckoro 3akoHa u llepumogmueckon
CUCTEMbl  XMUMHUYECKHX  DJIEMEHTOB Oasupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUAX O CTPOCHHUHM aToMa. XUMHUYECKasl CBS3b
OOBSCHACTCS C TOYKU 3PEHUS IHEPTEeTUICCKUX M3MEHEHUH mpu e€ 00pa3oBaHUU U
pa3pylIeHUH, a TakKe C TOUKH 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUIIOB  peakuuid  jgomnojHsercs  (GOpMHUpPOBAHMEM  MpPEACTaBICHUM 00



ANEKTPOXUMHUYECKHUX MPOLIECCAX U IEKTPOJIN3E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHm4eckoil XMMUU MPU PACCMOTPEHHHM PEAKIMOHHOM CIHOCOOHOCTH
COEIMHEHUH yzenseTcs 0co00oe BHUMaHKEe BOIpocaM 00 3JEKTPOHHBIX 3ddekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKLUM.

Oco0oe 3HayeHWe HMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€éHHOro ypoBHS U3yUYEHHUS JIsl KJIIAaCCOB ONpeneNEéHHOro npoduiis (ri1aBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [IONOJHEHHN K oOiei cucreme
pPEeAMETHBIX 3HAHUN) OKA3bIBAIOT BIUSHHUE CMEXHBIE TpeaAMeThl. Tak, Harmpumep,
B COJICp’)KaHHMM TMpeaMeTa JJIsl KJIACCOB XUMHUKO-(PU3UYECKOro Mpoduis OOoJbIIoe
3HaueHue OyIyT MMETh AJIIEMEHThl y4yeOHOro marepuana mno oduieil xumuu. [Ipu
U3yYeHUHM TpeIMeTa B JaHHOM CJydyae akIeHT OyJer caenaH Ha OOILIHOCTb
METOJOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJIEKYJIIpHash TeOpusi B (PU3MKE), 3aKOHbI COXPAHECHMS
Macchl M DHEPrUM, 3aKOHBI TEPMOJIWHAMHUKH, JIIEKTPOJIN3a, MPEACTABICHUS O
CTPOECHHMH BEUIECTB U JIPYTOE.

B To xe BpemMs B colepkaHUM TpeaMera Jid KJIAcCOB XUMHUKO-
O6uonornyeckoro nmpoduiis OONbIIMKA yAENbHBIN Bec OyleT MMETh OpraHuyeckas
xumusi. B 3TOM ciydae mpemocTaBisieTCs  BO3MOXKHOCTH it Ooliee
O00CTOSITENIBHOTO ~ PACCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOAST, K MPUMEpPY, TaKue
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMOUABL, OENKH, YIJIEBOJbl, HYKICHUHOBBIC
KHUCJIOTHI U Apyrue. [Ipm 3ToM 3HaHUS O COCTaBe W CBOMCTBax MpeACTaBHUTEINEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYKAaT OCHOBOW [JIsi H3Y4YEHUS
CYIIHOCTH MpOoIieccOB (OTOCUHTE3A, IBIXaHHUSI, TUIIIEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHMS
0O0IIIeHAayYHBIX METOJIOB TIO3HAHUS U OMBITA MPAKTHUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWM HM3yYeHHE TpeaMera «XUMHUS» Ha YIIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3IX C Y4YEOHBIMH TpEAMETaMH, BXOISIIMMH B COCTaB
npeIMeTHbIX obOnacteli «EcTecTBeHHO-HAy4YHBIE TpeaMeThl», «Marematuka W
nHpopMaTukay u «Pycckuii A3bIK U TUTEpPATYpay.

[Ipu wm3ydyennn yuyeOHOro mpeamera «XuUMUsS» Ha YIIyOJIEHHOM YpOBHE
TaKXke, Kak Ha YpOBHE OCHOBHOTO U CpelHero obmiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeil MepBOCTENEHHON 3HAYMMOCTHU SIBJIETCS (DOPMUPOBAHUE OCHOB
HAyKd XHMHUU KakK oO0O0JIaCTH COBPEMEHHOIO €CTECTBO3HAHUA, MPAKTUYECKOM
JNEATENBHOCTU YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Penienune
ATOM 3ajaud Ha YriayOJEHHOM YPOBHE HW3YYEHHs MpeaMeTra MNpeanojaraet
peaM3alnio TaKUX 1EJICH, Kak:



e (QopMHpOBaHHE TMPEJCTABICHUI: O MaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHHUI MPUPOJbI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecrieueHUu
YCTOMYMBOTO  pPa3BUTHS  YEJIIOBEUECTBA: B  pEHICHUU  IpolJeM
HKOJIOTHYECKOM, PHEPreTHYeCKO M MUILEBON O€30MacCHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
o0ecrnieyeHn PalMOHAIBHOTO MPUPOONOJIb30BaHUsI, B (POpMHUpOBaHUU
MHUPOBO33PECHUSI U OOIIEH KyJIbTypbl YEJOBEKa, a TaKXe KOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U IIPUPOIHOM CpejIe;

e OCBOCHHE CHCTEMBl 3HAHHMM, JEXKaIUX B OCHOBE XHMHYCCKOMU
COCTABJISIIOIIEH €CTeCTBEHHO-HAYYHOM KapTUHBI MHUpa: GyHIAMEHTAIBHBIX
MOHATHUM, 3aKOHOB U TEOPUW XHMMHH, COBPEMEHHBIX MPEACTaBICHUN O
CTPOEHMU BEIIECTBA HA PAa3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJISIPHOM, O  TEPMOJAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEaKiuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMax, 00 00Iux
Hay4YHBIX IPUHIMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHE y o0OydJaromuxcs OCO3HAHHOTO ITOHUMAaHMUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUM IS OOBSICHEHHS
KITFOUEBBIX MJIEM M TPOOJEeM COBPEMEHHOM XUMHH, IS OOBSICHEHHUS U
MPOTHO3UPOBAHUSA SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAMOTHOTO PEIICHUs MPOoOIeM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHMS,
aHaJIM3a U OLIEHKH C IMMO3UIIMHA DKOJIOTMUECKON O0€30MaCHOCTH ITOCIIEACTBUN
OBITOBOM W TPOM3BOJCTBEHHOW JIEATECILHOCTH 4YeJIOBEKa, CBS3aHHOU C
XUMHUYECKHUM  TPOM3BOJICTBOM, HCIOJIb30BaHHMEM U  IepepadOTKOM
BCIILIECTB;

e yIyOJeHHWE  TPEACTABICHUH O  HAyYHBIX  METOJaX  IO3HaHWI,
HEOOXOMUMBIX JJIi TPHOOPETEHUS YMEHUM OPHEHTHUPOBATHCSI B MHUPE
BEIICCTB U OOBICHEHUS XUMHYECKUX SBJICHHH, HMCIOIUX MECTO B
MIPUPO/JIC, B MPAKTUYECKOMN JICATEIIBHOCTH U MOBCEIHEBHOMN KU3HMU.

B mnnaHe peanuzanuu NEpBOOYEPEIHBIX BOCIUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIOHMH [EJIOCTHOH CHUCTEMBI CPEJHETro OOIero oOpa3oBaHMS NMPH W3YUYCHHH
npeaMeTa  «XHMHS» Ha  yIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyalbHOCTH
npuoOpeTaroT TaKKe eI U 3a7a9M, KakK:

e BOCIUTaHHWE YOCKIAEHHOCTM B TIO3HABAEMOCTHU SIBJICHUW MPUPOJBI,
YBOXEHHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYSCKUX U
MPUKIAAHBIX HCCIECIOBAaHUM B XHUMHH, (POpMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;



e pa3BUTHE MOTHBAlMM K OOYYEHUIO U T[O3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIMTAHMI0O  HA  OCHOBE  YCBOCHHUS
00111eueT0OBEYECKUX [IEHHOCTEH;

e pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYaTbHBIX U TBOPUYECKHUX
crocoOHOCTEeM 00ydarmuxcs, (OpMHUPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOIIIEHUSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KakK
YCJIOBUIO yCHENTHOW MpodeCCHOHANBHON M OOIIECTBEHHOU JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (QopMHpOBaHHE YMEHUW W HABBIKOB PA3yMHOI'0 MPUPOIOINOIL30BAHUSA,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPhI, TPUOOPETEHHE OIMbITa OOIIECTBEHHO-
TMIOJIE3HOM SKOJIOTMUECKOU AEATEIBHOCTH.

OO61ee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JJI U3YYCHUS] XMMUU Ha YIIIyOJICHHOM
YPOBHE cpeliHero ofdmiero oopaszoBanus, coctarisieT 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Henenmto), B 11 kimacce — 102 yaca (3 gaca B Heemto).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W 3HAYeHHWE  OpPraHUYECKOW  XMMUHU, IIPEICTABICHHUE O
MHOT000pa3uy OPraHuYeCKUX COCTUHEHUN.

DNEeKTpPOHHOE CTPOCHHE aToMa Yrjepoja: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUSI. BasleHTHbIE BO3MOXHOCTH aToMma YIJepoja. XHMHYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl TrUOpUAU3ALMM aTOMHBIX OpOuTanei
yraepoaa. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
akuentopHsli). Tumbl NepeKkpbIBaHUA AaTOMHBIX OpOUTalleld, G- U T-CBS3M.
OnunapHas, nBOWHAasE U TpoiHasi cBs3b. CrocoObI pa3pbiBa CBsI3e B MOJEKYJax
opranndeckux BemectB. [loHsitue o cBOOOAHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust crTpoeHus opraHuueckux coeauHeHuii A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOECHUS
OpraHMYecKUX coeAuHeHuN. MonekynsipHble W  CTPYKTypHbIe  (DOpMYJIBI.
CtpykTypHble (GOpMyJIbl pa3IUYHBIX BHUJAOB: pa3BEPHYTas, COKpali¢HHas,
ckenetHass. WM3omepus. Buasl H30Mepuu: CTPyKTypHas, NPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(EKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIM
¥ ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHoM rpymme. ['omomnorus. ['omonorudeckue psgasl. CuctemMaTuieckas
HOMeHKatypa opranndeckux coenuHeHuil (IUPAC) u TpuBuanibHble Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobeHHOCTH W KIaccU(UKAIUS OpraHUYECKUX peakiui. OKUCIUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKIIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
O3HAaKOMJICHHE € 0Opa3naMM OpPraHUYECKHX BEIIECTB W MaTepualaMyd Ha HX
OCHOBE, OIBITHl 10 MPEBPALICHUID OPraHWYECKUX BEIIECTB NPU HArpeBAHUU
(aBiieHue, OOyIVIMBAaHWE W TOPEHHE), KOHCTPYUPOBAHHUE MOJEIEH MOJEKYI
OpPraHWYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omonmornueckuii psifi akaHoOB, 00mas Gopmyiia, HOMEHKIATypa |
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aJKaHOB, Sp -



ruOpuau3anys aToMHBIX opOuTaneil yriepoaa, o-cBsizb. Du3MUecKue CBOICTBa
AJIKaHOB.

XVMMHUYECKHE CBOWCTBA QJIKaHOB: PEAKIMU 3aMEIICHMs, H30MepU3alui,
JErUIpUPOBAHUS, LIMKIU3ALUU, TUPOJIN3a, KpeKuHra, ropenus. [lpencraBnenue o
MEXaHU3Me peakUuil pajuKaibHOrO 3aMEIICHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYEHUs: U TPUMEHEHUE AJIKAHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajbiX (ILUKIOMPOINAH, UHUKJIOOyTaH) H
OOBIYHBIX (LMKJIOMEHTaH, MKJIOTeKCaH) HMKIOaIKaHOB. CrocoObl MOJy4YeHUs U
NpUMEHEHHUE [TUKI0ATKAHOB.

Anxenbl. ['omoniornueckuil pajn ajakeHoB, oOmas (opmyiia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN alKeHOB, Sp*-
rudpuau3anusi aTOMHBIX opOuTtaneidl yriepona, 6- W m-cBA3U. CTpyKTypHas u
reoMerpuyeckas (Iuc-TpaHc-) wu3zomepus. @Pu3nyeckue CBOWCTBAa aAJKEHOB.
XVMMHUYECKHE CBOMCTBA: PEAKIUU MPUCOCIMHEHMSI, 3aMEUICHUSI B O-TIOJOKEHHUE
IpU JABOMHOM CBSI3W, MOJIUMEpHU3aIuu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHnHbIe peakiyu Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUSI M IPUMEHEHUE
AJKEHOB.

Anxanuensl. Knaccudukaius amkaaneHoB (CONpsKEHHBIE, N30JIMPOBAHHEIE,
KymynuposaHusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS M XMMHYECKHX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszaus
conpspKEHHBIX queHOB. CrocoObl MOTyUYeHUs U MPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuit psan alkuHOB, 00mas Gopmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckue CBOWCTBA aTKHHOB.
XWMHUYECKHE  CBOWMCTBA:  PEAaKIUU  MPUCOEAMHEHUsA, JIUMEpU3aAUUd U
TpUMEpU3ALNU, OKUCIEHUS. KUCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TPOHHYIO CBs3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBs3b. CIOCOOBI OTy4YEeHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoAopoAbl (apeHbl). ['OMONOTrMYEcKHil psii apeHOB,
obmast hopmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OeH301a. DU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKIUU 3aMEIICHUS] B OEH30JIbHOM KOJIbIE U
YTJIEBOJIOPOJIHOM pAJIMKaje, PEaKIUu MNPUCOCIUHEHUS, OKHCIEHHUE TOMOJIOTOB
oensoma. IlpencraBimeHne 00 OpPUEHTUPYIOMIEM JEWCTBUM 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE AaTKUIBHBIX PaTUKaIoB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH



XUMHUYECKUX CBOMCTB cTupona. [lonumepusanus cruposa. CrocoObl MOIyYeHHUs U
IIPUMEHEHUE aPOMATHYECKHUX YTIJIEBOIOPOIOB.

[Tpuponnsiii ra3. IlonytHeie HedTaHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslii yroiab u npoayKTsl ero nepepadotrku. CrnocoObl nepepaboTku HEPTH:
NEPEroHKa, KPEKUHI (TEePMHUYECKUM, KATAIUTHYECKHU), pUPOPMHUHT, TUPOJIU3.
[TponykThl mepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEKY PA3IUYHBIMU KJIACCAMH YTIIEBOLOPOIOB.

DOIEKTPOHHOE CTPOEHHE TaJOrEHIIPOU3BOJHBIX YIVIEBOJAOPOAOB. Peakuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYITY, HUTPOTPYIITY, I[MAHOTPYIIIY,
amuHorpyrmmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIIMPTOBOTO
pacTBopa MmEnoun. B3auMOIeNCTBUE IUTajlOT€HAIKAHOB C MAarHME€M M LHUHKOM.
[Tonsitue 0 METAJLIOOPTaHUYECKUX COEMHEHUSAX. Hcnons3oBanue
rajJOreHNPOU3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OPraHUYECKUX BEILECTB.

OKCIEPUMEHTAJIbHBIE METOIbl HW3YUCHMsI BEIIECTB M HX TMPEBPAIICHUMN:
u3ydeHrue (PU3NUYECKUX CBOWCTB YTIE€BOJOPOJOB (PACTBOPUMOCTD), KAaUeCTBEHHBIX
peakuuii yrieBoJOpOJOB pPa3IUYHbIX KJaccoB (oOeciBeynMBaHWE OpOMHOW MU
MOJHOW BOJIbI, pAacTBOpa IEpMaHraHaTa Kajaus, B3aUMOJCHCTBHE alleTHIIEHA C
aMMUa4yHbIM pacTBOpoM okcuja cepebdpa(l)), kauecTBeHHOe OOHapyKeHHE
yrjlepoja ¥ BOJAOpPOJA B OpPraHWYECKUX BEIIECTBAX, IIOJYyYEHUE OJTHICHA U
U3y4YEeHHE €ro CBOWCTB, O3HaKomyieHHE C¢ KosuiekiusmMu «Hedte» u «Yromby»,
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYII
YTJIEBOJIOPOJIOB U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudecKue coeJHHEHHUS.

IIpenenbHble ogHOaTOMHBIE cnUpThl. CTpoeHHE MOJIEKy]l (Ha mHOpuUMepe
METaHoJa M 9TaHojia). ['oMonoruueckuit psg, obOmas Gdopmyna, H30MEpHs,
HOMEHKJIaTypa U kiaccudukamus. Dusnueckue CBOWCTBA  MPEAETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponaHbIE CBSI3M MEXAYy MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTtBeHHas peakuns Ha OJJHOATOMHBIE CUPTHL. JIelicTBHME ATaHOJa U METaHOJIa
Ha opraHu3Mm uenoBeka. CrnocoObl MOMYYEHUS U TMPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢upsl, HOMEeHKIAaTypa U n3oMepusa. OcoOeHHOCTH (HU3UYECKUX H
XUMHYECKHX CBOMCTB.

MHOroatoMHble CHUPTHI — OSTUIEHIVIMKONb W TIULEpUH. DuU3nuecKkue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHHS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTOaTOMHBIC



cnupthl. llpencraBnenne o MexaHu3Me peakUud HYKICO(DHIBHOIO 3aMEIIeHHMS.
HeiictBue Ha opranuzM 4enoBeka. CrocoObl TMOJNy4eHHs] U MNPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CrTpoeHHE MOJNEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIBl U
O6enzonbHOrO sigpa. dusnueckue cpoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX
cBoiicTB (enona. KauyecTBeHHble peakuuu Ha @eHon. TokcuuHOCTh (eHona.
CnocoObl nosrydyeHus u npuMenenue penona. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETMHEHUS — AJIbJETH/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUIIBHOM Tpynnbl. ['oMonoruyeckue psiibl aabIAeTHIOB U KETOHOB, 00IIast
dopMyna, uzomMepuss U HOMEHKiIaTtypa. Du3znyeckue CBOMCTBA albACTUIOB U
KETOHOB. ~ XMMHYECKHE  CBOMCTBAa  albJErHIoOB M  KETOHOB:  pEaKIHH
npucoequHeHusi. OKUCIEeHUE allbJIerU/10B, KAUeCTBEHHbIE PEAaKIMU HA aJbICTHIbI.
CrniocoObl OJTy4eHUs U IPUMEHEHHUE aJlbIeTH]IOB U KETOHOB.

OnHOOCHOBHBIE TIpeieNibHbIe KapOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HoMeHKIaTypa. du3ndyeckrue CBOMCTBA
OJIHOOCHOBHBIX TMpPEACNIbHBIX KapOOHOBBIX KHUCJIOT. BOmOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus HTepuuKalvy, peakuu C Y4acTHEeM VYIJIEBOJAOPOJHOIO paJuKala.
Oco0eHHOCTH CBOMCTB MypaBbHUHOW KHUCIOTHI. [loHATHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CJIOXHBIX 3upax. MHoroo6pasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOMCTB HENPEIEIbHBIX U apOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAs, NAJIbMUTHHOBAs, OJICHMHOBAS, JUHO/E8AS,
JIUHONIeH06as KUCIOThL. CIIOCOOBI MOMyYeHUS U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxueie 3¢upsl. ['oMonornueckuii psg, oOmas QopMyrna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKHME CBOWMCTBA: THUAPOJIU3 B KHUCIOW H
LIEJIOYHOU Cpeae.

Kupsr. Ctpoenue, pusnueckre 1 XMMHUUECKHE CBOWCTBA JKUPOB: THAPOIU3 B
KUCTION U 11enouHoi cpene. OCOOCHHOCTH CBOWMCTB KHUPOB, COAEPKAIINX OCTATKH
HEMpeAeIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MBpBUT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHUCJIOT, HX MOIOIIEE JICHCTBHE.

OO6mas xapakTepucTka yrieBojaoB. Knaccudukaus yrieBogoB (MOHO-, IH-
U rnonucaxapuibl). MoHOcaxapuabl: TJI0OKO3a, (pPyKTo3a, rajisakrosza, pubosa,
ne3okcuprbo3a. dusznueckue CBONCTBA M HaXOXJICHHE B Npupoje. POTOCHHTES.
XVMMHYECKHE CBOWCTBA IIIOKO3bI: PEAKIIUU C YYACTHEM CIIMPTOBBIX U AJIbJAETUIHOM
Ipynn, CIHPTOBOE M MOJOYHOKHCIOE OpoxeHue. I[IpumeHeHue TIitoKo3bl, €€
3HAUEHUE B KU3HEIEATEIbHOCTH OpranusMa. Jlucaxapuisl: caxaposa, MajJbTo3a U
nakTo3a. BoccranaBnuBarome 1 HEBOCCTaHABIMBAKOIIME aucaxapubl. ['uaponus



nucaxapunoB. Haxoxnenne B npupone n npumeHenue. [lonucaxapuasl: kpaxmard,
IVIMKOTEH W 1emnono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, IJIMKOT€Ha U
LEJUTI0I03bl.  PU3NYEeCKne CBOWCTBA KpaxMala M LEJUIIONO3bl. XUMUYECKHUE
CBOMCTBa Kpaxmajia: TMApPOJIU3, Ka4eCTBEHHAs PEakUMs C HOJOM. XHMHUYECKHE
CBOMCTBA LIEJUIIOJIO3bI: THUAPOIN3, NOIyYeHUE 3(PUPOB Lenoao3bl. [lonsatue 06
UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBINA MIENK).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
PacTBOPUMOCTD Pa3JIMYHBIX CIIMPTOB B BOJAE, B3aUMOJEHCTBHUE ITAHOJIA C HATPUEM,
OKHCJIEHHWE JTUJIOBOTO CIHMPTA B albJErM] HAa PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMpPTa JUXPOMATOM Kaius (BO3MOXHO HCHOJIb30BaHHE
BUJIEOMATEpUAJIOB), KAaYECTBEHHbIE PEAKIMU Ha aimpAeruiibl (C THIAPOKCUIOM
muammuHcepeopa(l) wu  ruapoxkcunom  menu(ll)), peakuuss raunepuHa
ruapokcuom Meau(Il), xumuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/JICHCTBHE pacTBOpa IiOKo3bl ¢ ruapokcunom menu(ll), BzaumonercTeue
Kpaxmaja C MOJIOM, PELICHHE SKCIEPUMEHTAJbHBIX 33Ja4y no TeMaMm «ChupTsl U
¢denoinby, «KapooHoBbie KUCAOTHI. CI0KHBIE YPUPBI.

A3oTcoaep:Kaniue OpraHu4ecKue coeJMHeHHs.

AMUHBI — OpraHu4ecKkue Mpou3BoJHbIe amMMmHaka. Kinaccudukanus aMHHOB:
anudaTunyeckue W apoOMaTUYECKUE; IEePBUYHbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue monekys, obmas (popmyrna, U30MepHsi, HOMEHKIATypa U (pU3NUYECKHUE
cBoOMcTBa. XMMHUECKOE CBOMCTBA aln(aTUYECKMX aMHUHOB: OCHOBHBIE CBOICTBA,
AIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX AMUHOB C Aa30THCTOM KHUCIJIOTOM.
Conu anKuIaMMOHUS.

AHUIMH — TpEICTaBUTENb AMUHOB apoMarndyeckoro psga. Crpoenue
aHwIMHA. B3auMHoe BiusiHUE TPYII aTOMOB B MOJeKyJie aHmInHa. OCOOEHHOCTH
XMMHYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHWIUH. CrocoOsbl
HOJY4YeHUs] W TMpUMEHEeHHe anudaTuyeckux amuHoB. llodyueHue aHuIMHA U3
HUTPOOEH30J1A.

AmuHokucnotsl. HoMeHnknarypa u usomepus. OTAeNbHbBIE IPEACTABUTENHN .-
AMUHOKMCIJIOT:  IJIMIUH, alaHuH. @Pusnyeckue CBOMCTBA  AMHUHOKHCIIOT.
XUMUYECKHE CBOWCTBA AaMUHOKHCIOT Kak aM(OTepHBIX OpPraHMYECKUX
COCIUHEHHM, peakuusi MOJUKOHACHCAlMK, OOpa30oBaHHE TENTUAHON CBS3H.
buonornyeckoe 3HaueHue aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTH/IOB.

benkn kak mpuponssle nosumepsl. llepBuyHas, BTOpUYHAS W TpeTHYHAsS
CTpyKTypa OeikoB. XHWMHUYECKHE CBOICTBa OENKOB: THAPOIU3, JEHATypalus,
KayeCTBEHHBIE PEaKIMU Ha OEIIKH.

OKCIIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX NPEBPALLCHUMN:
pacTBopeHHE O€IKOB B BOJE, JEHATypalMs OEJIKOB IPU HArpeBaHHMM, LIBETHHIE



peakiuu Ha O€JIKM, peIIeHHE OHKCIePUMEHTAIbHBIX 3ajlad [0 TeMaM
«A3zoTconepaime OpraHu4YeCcKue COCJTUHEHUS u «Pacno3HaBanue
OPraHUYECKUX COCAUHECHUIN».

BbicokomoJieKkyJIsIpHbIE COeIUHEHUS.

OCHOBHBIE TOHSTUS XMUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMECHb MOJUMEPHU3AIUU, CPEAHSAS MOJIEKYJIApHAas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISIDHBIX COEOUHEHUH —
MOJIMMEPHU3ALINS U MOJTUKOHACHCAIUA.

[Tonmumepusie wmatepuanbl. [lmactmacchl (MOMUATUIICH, TOJHUIPOIUIICH,
MOJIMBUHUIIXJIOPU, TOJUCTUPOJ, TMOJUMETUIMETAKpUIAT, IOJUKApOOHATHI,
noJmdTUIeHTepeTanaT). Ytunuzanus u nepepadoTka IiacTUkKa.

DJIaCTOMEPBHI: HaTypaJibHbIN KayuykK, CUHTETUYECKHUE Kay4yKu
(OyTaueHOBBIN, XJIOPOTPEHOBBIN, H30MTPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bosnokna: HaTypanbHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHUYECKHE (KaIllpOH U JIaBCaH).

[Tonumepsl CIIEeIIMaIBLHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIEKTPOTIPOBOIAIINE MTOTUMEPHI, OMOpasyiaraeMbie TOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HX MPEBPALLICHUMN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
KAy4yKOB, PEIICHHE OKCIIEPUMEHTAIBHBIX 3amad 1o TteMe «Pacrio3HaBanue
IJJACTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxxnenue MonekyIsipHOH (QOpMyJbl OpPraHUYECKOTO COCAMHEHHS T10
MAacCOBbIM  JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOU  (OpPMYJIbI OpPraHUYECKOTO COEAUHEHUss 1o wmacce (00béMy)
IPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKknuu W/WIM HWCXOMHBIX BEHIECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYIIbI
OpPraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMUYECKHUX CBOMCTB WJIH CIIOCOOOB
MIOJIyYCHUS, ONPENCICHHUE JOJU BBIXOJA MPOAYKTAa PEAKIUU OT TEOPETUYECKHU
BO3MOXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBS3€U NMPU M3YYEHUU OPraHUYECKON XMMHUU B
10 kmacce OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-
HAay4YHbIX MOHSATHUM, TAaK W TNOHATHM, NPUHATBIX B OTACIBHBIX NpPEAMETax
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBIICHUE, HAYYHBINA (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHaJU3, CHUHTE3, Kiaccuukauus, HaOIIOACHUE, HU3MEPEHUE,
3KCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.



®uzuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, MOJIEKyJa,
HSHEPreTUYEeCKUd YpOBEHb, BEILECTBO, TENO, OOBEM, arperaTHoe COCTOSIHUE
BEUIECTBA, (PU3MUECKUE BEIUYMHBI, €IUHULBI H3MEPEHUs, CKOPOCTb, SHEPIHs,
macca.

buonorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOoTPOHBIA THUI NUTaHUS, OpOKEHHE,
doTtocuHTE3, JbIXaHWE, OEJKW, YTIAEBOAbL, KUPbI, HYKICMHOBBIE KHUCIOTHI,
(bepMeHTBHI.

['eorpadusi: mose3Hbie UCKOMaeMble, TOIITUBO.

TexHonorusi: mNHILEBbIE MPOAYKTbI, OCHOBBI PAIMOHAIBHOIO IHUTAHMUS,
MOIOIINE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIIAS U HEOPTAHNYECKASA XUMUA

TeopeTnyeckne 0CHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0UEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
nolypoBHU. AToMHBIe opOuTanu. Knaccudukainys XuMAYECKUX JIEMEHTOB (S-, pP-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB TI0 AaTOMHBIM OPOUTAIISM.
DONeKTpOHHbIE KOH(UTYpALlMH aTOMOB JIEMEHTOB MEPBOrO—4E€TBEPTOTrO MEPHOIOB
B OCHOBHOM U BO30Y>XIIEHHOM COCTOSIHUM, 3JEKTPOHHBIE KOH(MUTYpAIlMd HMOHOB.
DIEKTPOOTPHUIIATEIHLHOCTb.

[Tepuonnueckuit 3akoH U Ilepuoauueckass cucTeMa XUMHAYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsi3zb mepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XMMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPUEW CTPOEHHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX MU
OpPOCTBIX W CIOXHBIX BEIIECTB [0 Trpynmam © NepuojaMm. 3HAYeHUe
nepuoanyeckoro 3akona JI.M1. Menzaeneena.

Xumudeckas CBsA3b. BuUAbl XUMHUYECKON CBSI3M: KOBAJICHTHas, HOHHAas,
MeTayndeckas. MexaHu3Mbl 00pa30BaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTUsl U JiIuHA CBsI3U. [[0aspHOCTD, HANPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW CBs3u. KpaTHele cBs3u. BopoponHas cBs3b.
MexXMONeKyJIIIpHbIE B3AUMOJCUCTBHS.

BaneHTHOCT, M BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEPE COETUHEHUI
3JIEMEHTOB BTOPOTO MEPUOAA).



[IpencraBneHne 0 KOMIUIEKCHBIX cOeIMHEHHSAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeidb, JUTraHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIMHEHUM.
IToHATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MOJNEKYyJISIpHOTO M HEMOJIEKYJSIPHOTO  CTPOCHUsA.  THIbI
KPUCTAITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonsatne o nucnepcHeix cucremax. Mctunubie pactBopsl. lIpencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIIEHTpPAIMU PACTBOPOB:
MaccoBas J0JIsl BEIIECTBA B PACTBOpPE, MOJISIpHAsl KOHUEHTpanusa. HacelllieHHbIE U
HEHACBIIIEHHBIE PACTBOPbI, PACTBOPUMOCTh. KpucTamioruaparsl.

Knaccuduxaiuys u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEIbHBIX MPEICTABUTENICH HEOPraHMUYECKUX BEIIECTB.

Knaccuduxainuys XuMUYECKUX peakivii B HEOPraHUYECKOW M OpPraHUYeCcKOu
XUMHH. 3aKOH COXPaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHEHMS M MPEBPAILCHUS
SHEPIuM NPH XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMOXUMHUYECKUE YPAaBHEHUS.

CKopoCTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kataau3aTopsl.

OO6patumMble U HEOOpaTUMbIE peakiui. XuMudyeckoe paBHoBecue. Koncranra
XUMUYECKOTO paBHOBecHUs. DaKTOphI, BIUSIOMINE HA IOJOKEHHE XUMHUYECKOIO
paBHOBECUS: TEMIIEPATYpa, AABICHUE U KOHLEHTPALUH BEIIECTB, YYACTBYIOLIUX B
peakuuu. [Ipunmun Jle [larenbe.

Onektponutuyeckas auccouuanus. CuiibHble H  cia0ble  3JIEKTPOJIUTHI.
Crenenp auccounumaunu. Cpena BOJHBIX pacTBOPOB: KHUCJIOTHasi, HEWTpasbHas,
nienouHasi. Bompopoaueiit nokazarens (pH) pactBopa. I'maponus comeit. Peakiuu
HOHHOTO OOMEHa.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHbIE ~ peakuuu.  CTeneHb  OKUCIIECHUS.
Okucnutenb W BOCCTAHOBUTENb. IIpolecchl OKHUCIEHHS W BOCCTAHOBIICHHSI.
BakHelmme OKHCIMTENIM W BOCCTAHOBUTENIW. METON JJIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPALICHUN:
pa3oKEeHUE MEPOKCHAA BOJIOpPOAA B TMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUTMYECKHUX PELIETOK, IPOBEACHUE PEAKI[UI HOHHOIO OOMEHa, ONpeAeieHIe
Cpeabl PacTBOPOB C IMOMOIIBI0 HHAMKATOPOB, HU3YUYEHHUE BIUAHUSA PA3JIAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM pEaKIUu H TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepmoguueckor cucrtemMe  XUMHYECKHX
snemenToB /.. MenneneeBa u 0COOEHHOCTH CTPOCHHSI UX aTOMOB. Duznyeckue



CBOMCTBa HEMETAIJIOB. AJIJIOTPOINUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriuepona).

Bonopon. Ilomydyenue, ¢usnueckue M XHMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMM M  HEMETaJUlaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ HMApuUibL.
TorMBHBIE 2JIEMEHTHI.

lNanorensl. HaxoxxaeHue B mpupoje, CrocoObl MOMydeHHs, (HU3UYECKHUE U
XUMUYECKHE CBOMCTBa. ['amoreHoBoiopoibl. BakHeilme Kuciopoacoaepxaiime
COoeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIILICHHBIE CIIOCOOBI MOJIYUYEHUS
rajioreHoB. [I[puMeHeHue TrajoreHoB U UX COeAUHEHUH.

Kucnopoa, o3on. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
kuciopoyia. duznueckue U XMMUYECKHE CBOMCTBA WM MPUMEHEHUE KUCIOPOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupoje, CIOCOOBI MONydeHUs, (uznueckue u
xumuueckue cBoiictBa. CepoBomopon, cyiabduabl. Oxcun cepoi(IV), oxcun
cepri(VI). CepHucrtas u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoil KucnoThl. [IpumeHenne cepbl U €€ coeTMHEHUH.

Azor. Haxoxaenue B mpHUpoAe, CIOCOOBI MONy4YeHHs, (U3HUECKUE WU
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbL. OKCUABI a30Ta. A30THCTasi U a30THAs
KHACTIOTHI U UX colii. OCOOEHHOCTH CBOMCTB a30THOM KHUCJIOTHL. [I[puMenenue a3ora
U €r0 COeIMHEeHUN. A30THBIE YI00pEHUsI.

®ochop. Haxoxnenwe B mpupoje, CHOCOObl MONy4YeHHs, (PU3UYECKHUE U
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuabl docdopa, dochopHas
kuciota U e€ comu. Ilpumenenue Qocdopa m ero coemunenuin. DochopHbie
ynoOpeHus.

VYrinepon, HaxoxAeHHE B mpupone. AJIIOTPONHBIE  MOAUGBUKAIIH.
dusnyeckue W XMMHUYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaom. Okcup yrinepona(ll), okcua yrinepoma(IV), yronbHas kuciiota u €€
colli. AKTUBHPOBAaHHBIN yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepojHble
HaHOTPYOKku. [IprMeHeHne MPOCThIX BEMIECTB, OOPAa30BAHHBIX YTJIEPOJIOM, U €T0
COCMHEHNU.

Kpemunii. Haxoxnenne B mpupone, crnocoObl MONy4deHus, (HU3HUUYECKHE U
xumuyeckue cporictBa. Oxcua kpemHusaA(I1V), kpemHueBass KUCIOTa, CUIMKATHI.
[Ipumenenue kpeMHus U ero coenuHeHnil. CTeKo, ero NojJy4eHue, BUIbl CTEKJIA.

[Tonoxenne metaiuioB B Ilepuoanueckor cucteMe XMMUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJICKTPOHHBIX O00JOYEeK aTroMoB MeTauioB. OOmume
¢usnueckre cBOWCTBa MeTaioB. [IpuMeHeHHEe METaIOB B OBITY W TEXHUKE.
CnuiaBbl METAJIOB.



DNEeKTPOXUMUUYECKUN psifl  HampskeHuid MeTtawioB. OOmme  crnocoObl
ITOJTyYEHUS METAJIJIOB: TUAPOMETAILTY IS, MAPOMETAILTYPrus,
anekTpoMeramnyprud. Ilonstue o xoppo3uu MeramioB. CrnocoObl 3alUThl OT
KOPPO3HH.

O6mas xapakrepuctuka meTtawioB [A-rpynnsl [lepuoanueckoit cucTemsl
XUMUYECKUX 2JJIeMeHTOB. Hatpuii u kamuii: mnoiyyeHue, ¢GU3UYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapakrepuctuka MetamuioB IIA-rpynmer [lepuonuyeckoit cucTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuii M KaiblUi: TmoJiydeHue, ¢GU3N4YecKue u
XUMUYECKHE CBONCTBA, MPUMEHEHUE TMPOCTHIX BEIIECTB U HUX COETUHCHMUI.
XKéctkocTh BOABI U CIIOCOOBI €€ yCTpaHEHHUS!.

ANOMUHUN: TIOTyueHue, GU3NYecKrue U XMMUYECKHE CBOMCTBA, MPUMEHEHNE
IPOCTOrO BEIECTBA MU €ro coeauHeHuil. AmpoTepHble CBOHCTBA OKCHAA H
TUJPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTawioB moOouHbix nonarpynmn (b-rpymnm)
[Tepuonnyeckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.

®u3nYecKue U XMMUYECKHE CBOMCTBA XpoMa U €ro coequHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) m xpoma(VI). XpomMatel u AUXpOMATHI, HUX
OKHCIIUTENbHBIE CBOKCTBA. [lolyueHrne u npuMeHeHne Xpoma.

@u3znueckue M XUMHUYECKUE CBOICTBAa MapraHila M €ro COEAMHEHUH.
Baxnenimue coenunenuss wmapranma(ll), wmapranma(IV), wmapranna(VI) wu
mapranna( VII). [lepmanranaT kanus, ero OKUCIUTEIbHBIE CBONCTBA.

duznuecknue W XMMHYECKHE CBOMCTBA JKeJjie3a M ero coeanHeHni. OKCHIBI,
rugpokcuabl u conu xeneza(ll) u xeneza(Ill). ITonyuenne u npuMeHEHUE Kee3a
U €ro CILUIaBOB.

DU3NYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHenui. [lonmyuenue u
IIPUMEHEHHUE MEAU U €€ COCAUHEHUN.

[uuk: momydyeHue, (U3MYECKUE W XHUMHUYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa M THIPOKCH/IA [IUHKA, THIPOKCOKOMILIEKCHI IIUHKA. [IprumeHenue
IIUHKA U €0 COCITUHEHUI.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAIICHUN:
U3y4eHre oO0pa3IoB HEMETaJUIOB, TOpeHue cepwl, gocdopa, kerne3a, MarHus B
KHUCIIOPOJIe, H3y4YeHUE KoJUleKIuu «MeTamisl M CIUIaBb», B3aUMOJCHCTBHE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAUIOB C BOJAOW (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATepUaoB), B3aUMOJCHCTBUE LIMHKA U JKelie3a C pacTBOPaMU KHUCIOT U
HieJ104Yel, KAYECTBEHHBIE PEaKlIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOA
U KaTUOHBI METAJUIOB, B3aUMOJEHCTBHE THUAPOKCUIOB aTIOMUHUS M IMHKA C
pacTBOpaMu KHUCIIOT U IIEJI0OYEH, pelleHrne 3KCIePUMEHTATBHBIX 3aj/lay 10 TeMaM



«l"anmorens», «Cepa u €€ coeauHEHUs», «A30T U (ochop U UX COCTUHEHUSY,
«MeTanbl TJIaBHBIX NOATPYIID», «MeTamibl MOOOYHBIX MOATPYIIID.

XUMUSA U KU3Hb.

Ponb xumum B o6ecriedyeHn yCTOMYMBOTO pa3BUTHUs yenoBeuecTsa. [lonstue
0 HAy4HbIX METOJAaX IMO3HAHMS W METOAOJIOTMA HAYYHOIO HCCIEIOBAHUS.
HayuHble mpuHIMIIBI OpraHU3allui XMMUYECKOTO MPOU3BOICTBA. [IpombIlieHHbBIE
crocoObl MOTyYeHHUs BaXKHEUIIMX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUaKa,
CEepHOU KHCJIOTHI, MeTaHoJa). [IpombllieHHbIE CIIOCOOBI MOTYYECHHS] METAIIJIOB U
CIJIaBOB. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH Cpeabl U €ro MOCIEIACTBUS.
Ponb xumuu B o0ecrnieueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumus u 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
WCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MpEnapaToB. Poiab XuMUM B pa3BUTUU MEIULVHBI.

XUMUSI TIUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEeBbIe H00aBKU. Poib xumuu B
obecrieyeHUH MUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. IlpaBuiia
0€301acHOr0 UCIOJIb30BaHMS TpPENnaparoB OBITOBOM XHWMHH B TIOBCEIHEBHOM
KU3ZHHU.

XUMHS B CTPOUTENBCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepuaibl (IIEMEHT,
OCTOH).

XuMHUS B CeNIbCKOM X03s1iicTBe. OpraHu4ecKkue 1 MUHEPAJIbHbIE Y100peHusI.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpamMHuKa.
Marepuansl 11t anekTpoHuky. HanoTtexHomnoruu.

Pacuérunle 3a1aun.

Pacuéthl: Macchl BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIHMYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KONMMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIECTB MMEET MpPUMECH, Macchl (00BbEMa, KONMMYECTBAa BEIECTBA) IMPOJIYKTa
peaKkuuH, €CIM OJHO W3 BEUIECTB JAaHO B BHJE pPACTBOpPa C ONPEACIEHHOU
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHILICHTPAllMM BEIIECTBA B PACTBOPE, JOJM BBIXOAA MPOAYKTA PEAKIUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexXnpeaMeTHbIE CBA3U.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TpW  HW3yYeHMH OOmed u
HEOpraHn4yeckonm xumuu B 11 Kiacce ocylIecTBIsS€TCs Yyepe3 UCIOJIb30BAHUE KaK
o0IUX €CTEeCTBEHHO-HAYYHBIX TIOHATHHA, TaK ¥ TIOHSITHHA, MPUHATHIX B OTACIBHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJINU3, CUHTE3, KiIacCU(UKAIUI, TIEPHOIUIHOCTh, HAOIIOACHHE,
HU3MEpPEHHe, IKCIIEPUMEHT, MOJIEITb, MOJICITUPOBAHHE.

dusnka: Marepus, MHUKPOMHUpP, MaKpOMHUpP, aTOM, D3JEKTPOH, TPOTOH,
HEUTPOH, WOH, U30TOIIBI, PaIMOAKTUBHOCTh, MOJICKYJIa, SHEPTCTHUECKUI YPOBCHBD,
BEIIECTBO, TENO0, O0BEM, arperaTHOE€ COCTOSHUE BEIIECTBA, HWJCATbHBIA Ta3,
(du3HUeCKHe BEIIMUNHBI, €TMHUAIIBI H3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: knetka, opraHusm, sKocuctema, ouochepa, MetTaboIU3M, MaKpoO-
Y MHUKPODJIEMEHTBI, OCIIKH, KUPBI, YTIICBOIbI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U TTOTOK SHEPTHH B 3KOCHCTEMAX.

['eorpadusi: MUHEpabl, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
peCypCHI.

TexHoOrusA: XUMHUYECKass MPOMBIIIJIEHHOCTh, METAJLTYPIHs, CTPOUTCIIbHBIC
MaTepHaJIbl, CEIbCKOXO035HCTBEHHOE TPOU3BOJICTBO, MHIIECBAs MPOMBIILICHHOCTD,
dapmarneBTHICCKas IIPOMBIIICHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX
IpernapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepUajOB, DJICKTPOHHAS
IIPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATEI OCBOEHUMSA ITPOI'PAMMEBI 110 XUMHUHU
HA YI'JTIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTCTBMM € CHUCTEMHO-IEITEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS MpeAMeTa «XUMHS» HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsS BBIICICHBI CIECAYIOIIME COCTaBIAIONIME: OCO3HAHUE
0Oy4YarolmUMHCST POCCUMCKON TpaXJaHCKOWM HJIEHTUYHOCTH;, TOTOBHOCTH K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOMPEAECICHUIO; HATUUME MOTUBALIMM K
00y4eHHI0; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIUXCA PYKOBOJCTBOBATHCS
OPUHSATBIMU B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMS; HAIMYUE
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbl; CHIOCOOHOCTh CTaBUTH LIEJIU U CTPOUTH
KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMHUPOBAHHOCTh OIbITA TTO3HABATEIBLHOW U TMPAKTUYECKOW JEATCIBHOCTH
o0yyJaromuxcs B Mpoliecce pean3auu 00pa3oBaTeIbHON JICITEIIBHOCTH.

JInyHOCTHBIE PE3yJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M TMPAKTHYECKOW JEeATEIbHOCTH
oOydJarommxcs B Mpoliecce peajan3alud 00pa3oBaTeIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOT0 BOCIIMTAHHUS:

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SI3aHHOCTEH,
YBaXKEHUS K 3aKOHY U IPABOMNOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax W MpaBWiIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYCOHBIX M TO3HABATEIBHBIX 33714, BBHITIOJHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIH3E PA3THYHBIX BUIOB YY€OHOH JESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

[EHHOCTHOTO OTHOILIEHHUSI K HWCTOPUYECKOMY M HAy4YHOMY HAacCJIEIUI0
OTEYECTBEHHON XMMUM;

yYBOXECHHUS K TMPOIECCY TBOPUYECTBA B O0JACTH TEOPUHM M MPAKTHUECKOTO
OPWIOKEHUS XUMHUH, OCO3HaHUSA TOr0, YTO JaHHbIE HAYKH €CThb pe3yJibTaT
JUINTENbHBIX ~ HAOJMIOACHUHM, KPOMOTJIMBBIX JKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YUEHBIX U MPAKTUKOB,;



WHTEpPECAa W TII03HABATEIHHBIX MOTHBOB B TOJYYCHHUH U TOCICAYIOIIEM
aHanu3e WHPOPMAIUU O TEPEIOBBIX TOCTHKCHHUSIX COBPEMEHHON OTEYECTBECHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMHUECKHUMHU SIBICHHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIICICTBHM
MIOCTYIIKOB;

4) dopmMupoBaHus KYyJbTYPbI 310POBbS:

NOHMMaHUsl IICHHOCTEH 370poBoro M Oe3omacHoro obpasza KHU3HW,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
TICUXUYECKOMY 37I0POBBIO;

coOmoieHus1 TpaBuwil Oe30macHOro oOpalleHusi C BellecTBaMH B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYIOBOM JACATEIHBHOCTH;

NOHUMAaHHUS IIEHHOCTH TMPaBWI HWHIUBUIYAIBHOTO U  KOJUIEKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HENPUSTHS BPEAHBIX NMPUBBIYEK (YMOTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpy10BOr0 BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATEIbCKOM
NESTENBHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYruxX BHAAX
NeSITeTBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHWU MPAKTHUYECKUX 3a1ad
COIMAJIFHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHCJie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHUS K TPYY, JIOJSAM TPYJla U pe3yJibTaTaM TPYI0OBOM €SI TEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIbHON TPaeKTOPUH
oOpa3zoBanus, Oyaymiedl mpodeccnr W peaau3anvi COOCTBEHHBIX YKU3HCHHBIX
TUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XWMHUU, HHTEPECOB H
noTpeOHOCTEH 00IIECTBA;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH I11€JIECO00PAa3HOT0 OTHOMICHUS K TPUPOJIE KaK HCTOYHUKY
CYIIIECTBOBAHHUS KU3HHU HA 3eMIIE;



MOHUMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIUATIBHON CPEIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAaHUS JOCTHXKEHUM XUMHHM IS
pELIeHUs] BOMPOCOB PAIMOHAIIBHOTO MPUPOAONIOIB30BAHUS;

AKTUBHOTO HENPUATHUA JEHUCTBUM, IPUHOCALIUX BpEN OKPYKAIOIIEH
IPUPOJHON cpesie, YMEHHSI MPOTHO3UPOBATH HEOIArONpUATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX AEHCTBUNA U IPEAOTBPAIIATH UX;

HaJIM4us Pa3BUTOrO KOJOTUYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYIbTYpHI,
OmbITa NEATENbHOCTH AKOJIOTUYECKOM HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMATIBHOU
NpaKkTUKe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TMPOTHUBOCTOSATH HJICOJOTHH
xemodoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTHKH;

NMOHUMaHMs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
NpEeJICTaBIIEHUsI 00 OKPYKAIOIIeM MUpPE KaK O €IWHCTBE MPUPOJbI U YeOBEKa, B
MO3HAHUU TPHUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu MpoOJeM COXpaHEHUS
IIPUPOJHOTO PABHOBECUS;

yOeXXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUU JJII  COBPEMEHHOM
UMBWIN3alUMA: B €€ TYMaHUCTUYECKOM HANpPaBICHHOCTM U BaXXHOM pOJIU B
CO37aHMM HOBOW 0a3bl MaTepUaTbHOM KYJIbTYpbl, B PEIICHUU TJIOOAIbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICYCHUH
YCIIOBUN YCHEIIHOTO TPyJa M DKOJIOTMYECKH KOMGPOPTHOM KM3HU KaXKIOTO ujieHa
00111eCTBa;

€CTECTBCHHO-HAyYHOM T'PAaMOTHOCTH: TMOHUMAHUS CYIIHOCTU METOJOB
MO3HAHUS, WCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJB30BaTh
MoJydaeMble 3HaHUS JIJISl aHAIHM3a U OOBSICHEHHS SIBJICHUI OKPYKAIOIIEro MUpa H
IPOUCXOIANUX B HEM U3MEHEHUMN, YMEHUS JIeJaTh 00OCHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HMEIONIUXCS JAHHBIX C IEJNbl0 MOJIYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XHUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

WHTEpeca K MO3HAHUI0, UCCIIEA0BATEIIbCKON AEATEIIBHOCTH;



TOTOBHOCTH W  CIIOCOOHOCTM K  HEMpephlBHOMY  00pa3oBaHHUIO U
caMo00pa3oBaHUIO, K AaKTHBHOMY IIOJYyYEHHUIO HOBBIX 3HAHUW 10 XHMHUU B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM TpyJla B Pa3iMuYHbIX cepax npodeccruoHalIbHOU
TSI TeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHUS MPOrpaMMbl IO XMMHUHM Ha YPOBHE
CpeIHero o011ero 00pa3oBaHus BKIIOYAIOT:

3HauYMMble 1 (QOPMUPOBAHMS ~ MHUPOBO33PEHUS  OOydYaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAYYHOW KapTUHBI MHUPAa M CHEHUPUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTHUs, sIBJICHHE,
npolecc, CUcTeMa, Hay4YHbld (pakT, MPUHIUI, THIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCAJIbHbIE y4eOHbIE JEHCTBUS (TO3HABaTEJbHbIC, KOMMYHUKATHUBHBIE,
PETYISTUBHBIE), oOecreynBaroIne dbopmupoBaHue GyHKIIMOHAIBHON
IPaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIMM 00YYaroInXCs;

CIIOCOOHOCTD o0yuaronmxcs WCII0JIB30BATh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE Y4eOHbIE
JEHCTBUSA B II03HABATEIILHON U COLIMAIILHOM IIPAKTHUKE.

MeranpeIMeTHbIE pe3yJbTaThl OTPAXKarOT OBJAJEHUE YHUBEPCAIbHBIMU
yu4eOHBIMU  TI03HABATEIbHBIMH, KOMMYHHUKAaTUBHBIMU UM  PEryJsSTUBHBIMU
JIEHUCTBUSIMU.

ITo3naBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eCTBUSA

1) 6a30Bble JJOrH4YecKHe AeicTBUS:

CaMOCTOSITEIbHO  (OPMYNIHpPOBaTH W aKTyaJlM3UpPOBaTh  IMPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENICNIATh LEIN JCITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTUKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABIECHHBIMHU LEAMU;

VCMOJIb30BAaTh MPU OCBOCHUW 3HAHWUM MNPUEMBI JOTMYECKOTO MBIINIICHHUS:
BBIJICJISITh XAaPAKTEPHbIC MPHU3HAKU TOHSATHM W yCTAHABIMBATH WX B3aUMOCBS3b,
UCITOJIB30BaTh COOTBETCTBYIONINE MOHATHS JIJIT OOBSICHEHUS OTACIBHBIX (DaKTOB H
SIBJICHUIM;

BBIOMpATh OCHOBAaHWUS W KPUTEPUU JUIS KiIacCU(UKAIIMM BEIIECTB U
XHMUYECKHUX PEaKIU;



yCTaHABIMBATh MNPUYUHHO-CIICICTBEHHBIE CBSA3UM MEXKAY H3yYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJICHUS (MHAYKTUBHBIC, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pacCMaTPUBAECMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHATH B MPOIECCE MO3HAHUS HCIOJb3yeMble B XUMUM CHMBOJIMYECKHUE
(3HAKOBBIC) MOJIETH, TPEOOPa30BLIBATH MO/ICIIbHBIE MTPEACTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMH4Yeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS JJISI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a3oBbIe HCCIeA0BaATEIbLCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAYyYHOT'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKLnii;

(dbopMyIHpOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHMS M OCHOBBI i1 (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
YUYEHUYECKHUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOJIOATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbrar, (HOopMyIupoBaTh
0000111eHHsT ¥ BBIBOJIbI OTHOCUTENILHO JOCTOBEPHOCTH PE3YyJITATOB UCCIEAOBAHMUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OIBIT YYCHHYECKOM HCCEOBATEILCKOM M  IMPOCKTHOU
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
NOMCKY METOJOB pEIICHHUS MPAaKTHYECKUX 3a7ady, NPUMEHEHHUIO pPa3INYHbIX
METOA0B MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HCTOYHHMKAX WHPoOpManuu (HaAy4HO-
NOMyJIsIpHAsT JIUTEpaTypa XHMHUYECKOTO COJACpXKAHUsS, CIPABOYHBIE IOCOOWS,
pecypcbl MHTEepHETa), aHAaTM3UpOBaTh WH(OPMAIUIO pa3IWYHBIX BUIOB U (OpM
peACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTD "
HEMIPOTHUBOPEUYUBOCTH;

dbopMynHpOBaTH 3aMpPOCHl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orOope wuHPOpMaNHMKH, HEOOXOMWMOW HJisi BBINOJHEHHS yYeOHBIX 3a7ad
OIPEAEIEHHOTO THUIIA;

MpuoOpeTaTh OMNbIT HCMOIB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX OUCKOBBIX CUCTEM;



CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  IpeICTaBiICHUS
uH(popmaiuu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayecTBE CpeAcTBa mpu padoTe ¢
XUMUYECKOM HH(pOpMalMel: MNPUMEHITh MEXNpeaMeTHble ((pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HaKU U CUMBOJIbI, POpMyJibl, aO0OpeBUATYpbl, HOMEHKIIATYPY;

HCITOJIb30BAaTh 3HAKOBO-CUMBOJMYCCKUC CPEACTBA HAI'TIAJHOCTH.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMbI B XOJI€ IUaJIOTa W/ Uiu
JTIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYTUPOBATH CBOU MPEJIOKECHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNaTh C MPE3CHTAIlMeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMU MPU BBIMOJTHEHUH
XUMUYECKOTO JKCIEPUMEHTA, MPAKTUICCKONW pabOThI MO HCCICTOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3aluy y4eOHOTO MPoeKTa, U (POPMYyIUPOBATH BHIBOIbI
o pe3yJibTaTaM NPOBEIEHHBIX HCCIIENOBAHUM MyTEM COTJACOBaHUS TMO3UIMI B
xoJ1e 00CyXkAeHUsI 1 OOMEHAa MHEHHUSMH.

PeryisiTuBHBIE YHHBepcaJIbHbIE YUeOHbIe IeiicTBUS:

CaMOCTOSITEJILHO IUIAHUPOBATh W OCYIIECTBISITH CBOIO TI03HABATCIIBHYIO
NEATEeIIbHOCTh, OmpeAeisss e€ MeJqu | 3aJadd, KOHTPOJHUPOBAaTh M IO MeEpe
HEOOXOJIUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alllTOpUTM JEHUCTBUH TMpH
BBITIOJIHCHUN Y4YEOHBIX M HCCICIOBATEIbCKUX 3aJad, BBIOMpaTh Hamboee
3 PeKTHBHBIN CMOCO0 HMX pEIICHHS ¢ Y4Y4ETOM IOJyYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMHUCCKUX PEAKIIHIX;

OCYIIECTBIIATh CAMOKOHTPOJb JCATEIIBHOCTH HAa OCHOBE CaMOAHAIM3a W
CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATDBI

[IpeameTrHble pe3ynbTaThl OCBOEHHUS MPOTPAMMBI [0 XMMHH Ha yIiyOJIEHHOM
ypOBHE Ha YpPOBHE CpEeAHETO OO0IIero oO0pa3oBaHUsS BKIIOUYAIOT Crenu(uUecKue
JUIsl y4eOHOro npeaMeTa « XUMUs» Hay4YHble 3HaHUsI, YMEHUS U CIIOCOOBI ICUCTBUI
[0 OCBOCHUIO, MHTEPIPETAMA U NPEoOpa30BaHUIO 3HAHUW, BUJIBI JESATEILHOCTH
M0 MOJYYEHHUI0 HOBOI'O 3HAHUS M NMPUMEHEHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX



CUTyalUsIX, a TAKKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX ¢ XUMHUEN. B
[IpOrpaMMe II0 XUMHUH MPEAMETHBIE PE3yIbTaTbl IPEACTABICHBI [0 TOJaM
W3Y4YCHHUS.

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECICUCHHH YCTOWYHUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM IKOJOTHUECKOM, YHEPTETUUECKON U
MUIIEBOM O€30MaCHOCTH, B Pa3BUTUM MEAUIIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB,
HOBBIX MCTOYHHUKOB SHEpruu, B obecrieueHUn pPalMOHAILHOTO
PUPOJIOTIONIH30BaHMS, B (POPMHUPOBAHMM MHUPOBO33PEHUS U OOMIEH KYJIbTYPHI
YelloBEeKa, a TakKe OJKOJIOTMYeCKd OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CpEJIE;

BJIQJICHUE  CUCTEMOM  XUMHMUYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIIue MOHATHUS — XUMAYECKHUM 3JIEMEHT, aTOM, SJIpO U AJIEKTPOHHAs
obojouka aroma, s-, P-, O-aToMHbIe OpOWTANM, OCHOBHOEC U BO30OYKIEHHOE
COCTOSIHMSA aToMa, THUOpUAM3allMs AaTOMHBIX OpOuTanei, HOH, MoJeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCIICHHS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBINA CKENET, (PyHKIIMOHAIbHAS
rpynmna, paaukai, CTpyKTypHble (GopMmyibl  (pa3BEPHYTHIE, COKpAIEHHEIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTUYECKAs]), HW30MEpbI, TOMOJIOTUYECKHI PO, TOMOJIOTH, YIJIEBOJIOPOJHI,
KHUCIIOPOJI- U a30TCOJEPIKAIUE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHUS; TEOPUHU, 3aKOHBI
(mepuoamyeckuit 3axkoH JI. M. MenneneeBa, T€Opus CTPOEHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPaHEHHUS
U TPEBPAIICHUS DSHEPrUd TMPU XUMUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUHN SI3bIK XMMHWH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE
IIOHMMAaHUs NIPUYUHHOCTH U CUCTEMHOCTH XMMHUUYECKUX SIBIICHUH; MPEICTABICHUS
0 MEXAaHU3MaX XWMHYECKUX PpEAKIHM, TEPMOAUHAMUYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSAX MX MPOTEKAaHUS, O B3aMMHOM BJIMSHUU aTOMOB U I'PYII aTOMOB
B MOJIEKyJiaX (MHIyKTUBHBIA U Me30MepHBIi 3 dexTri, opueHTanTsl I u Il pona);
(bakTONOTHYEeCKHE CBECHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH M 0OE€30MacHOM
MCTIOJIb30BAaHUM BaKHEHIITNX OPraHWMYECKUX BEMIECTB B OBITY M MPAKTHIECCKOU
NEATeNIbHOCTH  YeJlOBEKa, OOIMX  HAYYHBIX  MPUHIUIAX  XUMHUYECKOTO
MIPOU3BO/ICTBA (Ha MPUMEPE MPOU3BOCTBA METAHOJIA, TEPEePa0OTKU HEPTH);



c(OpMHPOBAHHOCTh YMEHHIl: BBISABISATH XapaKTEPHbIE MPU3HAKU MOHSITHIA,
YCTaHABIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA MPHU
OIMCAaHUU COCTaBa, CTPOCHUs U CBOWCTB OPraHUYECKUX COCIUHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY Ul COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (OPMYII OPTraHUUECKUX
BEILECTB;

COCTaBIIATh YPAaBHEHUS XUMHMUYECKUX PEAKLUUWA U pacKpbIBaTh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAKUUA  TOCPEICTBOM  COCTAaBJICHHUS
AJNIEKTPOHHOTO OallaHca »JTUX peaklMid, peakluuili HOHHOrO oOMeHa MyTEM
COCTAaBJICHUS UX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUN;

U3rOTaBJIMBATh MOJAEIH MOJIEKYJI OPTAaHUYECKHUX BEIIECTB ISl WILTFOCTPALUU
UX XMMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAIJICKHOCTh HM3YUYEHHBIX
OpraHWYEeCKUX BEUIECTB IO MUX COCTaBy M CTPOEHUIO K ONpEAcIEHHOMY
KJIacCy/Tpymnime COeIMHEHHMM, JaBaTh WM Ha3BaHUS [0 CHCTEMAaTHUYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAJIbHBbIE HAa3BaHUS ISl OTAEIIBHBIX
IpeACTaBUTENEH OPraHMYECKUX BEIIECTB (3THIICH, allETWIIECH, TOJIyOJI, TJIMIIEPHH,
ATWICHIJINKONb, (eHo, (QopMaibAeTu/l, aleTaldbJeru], aleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHAas KUCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, MaJbMUTUHOBAS KHUCIIOTHI,
[VIMLWH, aJaHuH, MalbTo3a, (pPyKTO3a, aHWIMH, TUBUHUJ, U30TPEH, XJIOPOIPEH,
CTHPOJI U JIpyTHE);

c(hOpPMHUPOBAHHOCTh yMEHHUS OMNPENENATh BHUJ XUMUYECKON CBA3UM B
OpraHUYECKUX COEAVMHEHUAX (KOBAJEHTHAsT M WOHHAas CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux BemectB A. M. BytiepoBa mist 00bsICHEHUST 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

chOpMUPOBAHHOCTh ~ YMEHHUH  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
dusznueckre W XUMUYECKHME CBOMCTBA TUIUYHBIX NPECTABUTENCH pPAa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIIECTB: aJKAHOB, IUKIOAIKAHOB, aJIKEHOB, aJKaJUEHOB,
AJIKUHOB, apOMAaTUYECKHUX YIJEBOJOPOJOB, CIHUPTOB, aJbJETHJIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, )KUPOB, HUTPOCOCTUHECHUHN U
aMUHOB, aMHHOKHUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, JW- U TOJIMCAXAapPUOB),
WUTIOCTPUPOBATh ~ I'E€HETHUYECKYH0  CBSI3b  MEXJIYy HHUMH  YPaBHEHHUSAMHU
COOTBETCTBYIOIIMX XHMHUYECKHX pPEaKUUid C MCHOJb30BAHUEM CTPYKTYPHBIX

Gopmy,



c(hOpMUPOBAHHOCTh YMEHHSI TMOJTBEPXkKIAaTh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPraHMYECKUX COCAMHEHUN OT
KPaTHOCTU U TUIA KOBAJICHTHOU CBSI3M (G- U T-CBSI3M ), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbsi (HedThb, MNPUPOAHBIM Ta3, Yrojb), CHOCOOBI €ro MepepadoTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEePadOTKU;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAaHUUW O €CTECTBEHHO-HAay4YHBIX
MeToJaX TMO3HaHUs — HAOJIOJCHUU, U3MEPEHUH, MOJICTUPOBAHUH, DKCIICPUMEHTE
(peaTbHOM U MBICJIEHHOM ) U YMEHUSI IPUMEHSTH 3TU 3HAHUS,

c(hOopMUPOBAHHOCTH yYMEHUS MPUMEHSITh OCHOBHBIC oreparuu
MBICTUTEILHON JEATETbHOCTH — aHalu3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3alIUI0, BBISBICHUE MPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJIA U3y4CHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIHI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSAMH W TIPEJICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHUs CYIIHOCTH MaTepHaIbHOTO €IMHCTBA MHDA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS IO OPraHUYECKOW XUMHH HJii OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OpPMHPOBAHHOCTh YMEHHUN: TPOBOJUTH PpPaCUYETBl MO XUMHUYECKUM
dopMynaM U ypaBHEHHMSIM XMMHUYECKHX PEAKIMI C MCIOIb30BaHUEM (U3HUECKUX
BeJIMYMH (Macca, OO0BEM Tra30B, KOJMWYECTBO BEIIECTBA), XapaKTEePU3YIOUIUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKIACHUIO XUMHUYECKOU
dbopMyIbl BElIeCTBa MO W3BECTHBIM MACCOBBIM JOJIIM XUMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUIA: MPOTHO3UPOBATH, AHAIM3UPOBATh U OIICHUBATH
C TO3WIMHA  DKOJOTHYECKON  0e30macHOCTH  TMOCHEACTBHS ~ OBITOBOM |
NIPOU3BOJICTBEHHON JICATEIBHOCTA YEJIOBEKAa, CBS3aHHOM C TepepabdoTKOM
BEILECTB, UCIOIb30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHUI
po0JIeM B CUTYallUsAX, CBA3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI SKCMEPUMEHT (MOJYyYEHHE M HW3YyYEeHHE CBOWMCTB OpPraHUYEeCKHUX
BEILECTB, KAYECTBEHHbIC PEAKIHUU YIJIEBOJOPOJAOB PA3IUYHBIX KIJIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHMYEeCKUX BEIIECTB, PEUICHHWE AKCHEPUMEHTATbHbBIX
3a/la4 MO pAaclO3HABAaHUIO OPraHUYECKUX BEIIECTB) C COOJIOJICHHEM MPaBUI
Oe3omacHoro oOpamieHus ¢ BENIECTBAMU W JIA0OPATOPHBIM O0OpPYJAOBAHHEM,
dbopMyMpoBaTh 1Edb MCCICAOBaHUSA, NPEACTaBISATH B pPa3IuyHONl Qopme
pe3yAbTaThl HIKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHUIA:

coOJII01aTh MpaBUJIa HKOJIOTMYECKH LIEIeCO00pa3HOro MOBEACHHS B OBITY U
TPYIOBOW JEATEIIBHOCTA B LEJAX COXPAHEHUS CBOETO 30POBbS, OKPYKAKOLIEH
IIPUPOJHOMN Cpeabl U JOCTHIKEHUS €€ YCTOMYUBOIO Pa3BUTHS,

OCO3HABAaTh OIIACHOCTh TOKCHYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokazarens [1IK;

aHAIM3UPOBATH LIETECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHMSI PUCK-TI0JIb34;

c(OpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISTh IEJICHANPABICHHBIA IOUCK
XUMHUYECKON MHPOPMAIIMK B Pa3IMYHbIX UICTOYHUKAX (Hay4yHasl U yueOHO-Hay4yHas
JUTEepaTypa, CpelicTBa MaccoBoil uHpopmaiu, UHTEpHET U npyrue), KpUTUYECKH
aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIHIO, epepadaTbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON yueOHOM 3aadeil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEepUAIBHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IMO3HABAEMOCTH SIBJICHUN NPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJid B O0ECIEeYeHUH YCTONYMBOTO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, SHEPreTUYECKOW M MHUIIEBOMN
0e30MacHOCTH, B Pa3BUTHUU MEIMIIMHBI, CO3JaHMM HOBBIX MaTepHUaJIOB, HOBBIX
UCTOYHUKOB JHEPTrUd, B OOECIEUYEHHH PAIIMOHAJIBLHOTO MPUPOJIONOIb30BaHUS, B
dbopMHUpPOBAaHUM MHPOBO33pEHUS H OOIIEH KyJIbTypbl 4YelOBEeKa, a Takke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TMPUPOIHOM
cpexne;

BJIaJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHHUM, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAlOIIKNE TOHATUA — XUMHUYECKUH JJIEMEHT, aToM, sApO aroma,
M30TOIIbI, 3JIEKTPOHHAsI 000JI0YKa aToOMa, S-, P-, 0-aTOMHBIE OpOUTAIIN, OCHOBHOE U
BO30YX/IEHHOE COCTOSHHUSA aToMa, THOpUAM3alUs aTOMHBIX OpOHTasneil, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb  OKHUCIICHMS,
XUMUYEeCKasi CBA3b (KOBaJIEHTHAsl, WOHHAs, METaJUIMYyecKas, BOJOpPOAHAs),
KpUCTAJUIMYECKAsT PEETKA, XUMUYECKash peakluus, pacTBOp, JJIEKTPOIUTHI,
HEIJIEKTPOJIMTHI, JJIEKTPOJIMTHYECKAsT JUCCOLMALMsA, CTENEHb JHCCOLMALNH,
BOJIOPOJIHBII IMOKa3aTeldb, OKHCIWUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3(P(EKT
XUMHYECKOW PEaKIMU, CKOPOCTh XUMHUYECKON PEAKLUN, XMMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHUs SJIEKTPOJUTUYECKOM IUCCOLMALMH, MEPUOTHYECKUM
3akoH J[.11. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILIECHUS 3HEPTUU NPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTABA



BEIECTB, 3aKOH JICMCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUMN SI3BIK
XUMHHM, MHUPOBO33PCHUYECKHE 3HAHUA, JIEKAIIME B OCHOBE IOHUMAaHUS
NPUYAHHOCTH M  CHCTEMHOCTH  XUMHYECKHX  SIBICHUW;  COBPEMEHHBIC
NPEJACTABICHUS O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJIIPHOM ~ yPOBHAX; TMPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKUX
peaKkuuii, TEPMOAMHAMHYECKMX M  KHHETUYECKUX 3aKOHOMEPHOCTIX  HX
MPOTEKAHUS, O XMMHYECKOM PaBHOBECHM, PACTBOpPAX M AUCIEPCHBIX CHUCTEMAX;
(aKkTONOrMYEeCKUEe CBEJIEHHUS O CBOWCTBAX, COCTaBe, MOJYYEHHH M 0O€30IacHOM
UCIIOJIb30BAHUM BAXKHEUIIIUX HEOPTaHUYECKUX BEIIECTB B OBITY W MPAKTUUYECKOM
NEATeIbHOCTH  4YeJioBeKa, OOIMMX  HAYYHBIX  MPUHIUIAX  XUMHUYECKOTO
MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISABIISTh XapaKTepHbIE TMPU3HAKU TOHSITHUH,
YCTaHABJIUBAaTh UX B3aMMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATUS TPHU
ONMCAaHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBpPAIICHUT;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XHUMHUYECKYH) CHUMBOJIUKY JIJIs
cocTaBieHus (OpMYyJ BEIIECTB U ypaBHEHUH XMUMHUYECKHX  PEaKIIHi,
cucreMmarnueckyto HomeHkatypy (IUPAC) u tpuBuanbHble Ha3BaHUS OTIEIbHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJIGHTHOCTh U CTETIEHb OKUCIIECHUS
XUMUYECKUX BJIEMEHTOB B COCIMHEHUAX, BUJI XUMHUUYECKOUW CBA3M (KOBAaJICHTHas,
WOHHAs, MeETaJUInyecKasi, BOJOPOJHAsA), THUI KPUCTAJUIMYECKONM PEHIETKH
KOHKPETHOT'O BEIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHJla XUMHUYECKOW CBS3M M THUIA KPUCTALIMYECKOW peméTKu, OOMEHHBIM H
JIOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM CBSI3H;

chOpMHPOBAHHOCTh ~ YMEHHH:  KJacCH(UIMPOBATH:  HEOPTraHUYECKUE
BEILECTBA MO UX COCTABY, XUMHUECKUE PEAKIMU N0 PA3IUYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrolux BeIIeCTB, TEIIOBOMY 3G (}EeKTy peakiuu, U3MEHEHUIO
CTeTICHEH OKHCIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHUIO KaTaau3aTopa W
JPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I Kiaccuukanum
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI TIEPHOJUIECKOTO 3aKoHa JI.
N. MeHnneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYI0, O0BSICHUTEIHHYIO
U IPOTHOCTUYECKYIO (QYHKIINU;

c(hOpMHUPOBAHHOCTh yMEHHI: XapaKTepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHWYECKHUX 3JIEMEHTOB II€PBOrO—YETBEPTOTO IEPUOJOB
[leppuonnueckorr  cucremsl  J.MI.  MeHneneeBa,  HUCHONB3ys  MOHSTHUA
«QHEPreTUYCCKUE YPOBHU», «IHEPreTUYECKHE IOJYPOBHW», «S-, P-, O-aToMHbBIE



opOuTaNN», «OCHOBHOE MU BO30YXIEHHOE HHEPreTUUYECKUE COCTOSHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M HUX
coequHeHuM 1o mnepuozaM u rpynnaMm Ilepuommueckon cucremsr [l N
MeHnneneeBa, BaJleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX DJIEKTPOHHBIX 000JIOUECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIWE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PAa3IMYHBIX  KIIACCOB,  IOATBEPXKAATh
CYIIECTBOBAHHE TEHETUYECKOM CBSI3M MEXKIY HEOPraHWYECKHMMHU BEIIECTBAMH C
NOMOIIBIO YPABHEHHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIUI;

c(OPMHUPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JEKTPOHHOrO OasiaHca
ATUX pEaKUuMh; peakiuil MOHHOro oOMeHa MyTEM COCTaBIE€HUS HUX TMOJIHBIX M
COKpAallIEHHBIX  HMOHHBIX  yPaBHEHUW;  peaKkUMH  TUAPOIM3a;  peakluy
KOMIUIEKCOO0Opa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB LIMHKA U AJIFOMUHUS);

c(OpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMUYECKUX PEAKIUN C YUYETOM HMX SHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUS CKOPOCTHM XWMHMUYECKON pEeakiuu B 3aBUCHUMOCTH OT pPa3JIUYHBIX
(bakToOpoB, a TaK)Ke XapakTep CMEIICHUS] XMMUYECKOTO PAaBHOBECHS OJ] BIUSHUEM
BHEIIHUX Bo3jaeicTBuil (mpunimun Jle [llatense);

c(hOpPMHUPOBAHHOCTh yYMEHHUS XapaKTEpH30BaTh XUMHUYECKHE PEaKIIMH,
JeXalMe B OCHOBE MPOMBIIUICHHOTO IOJYyYEHHUS CEPHOW KHUCJIOTHI, aMMHAKa,
oOlue Hay4yHble TMPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHHUS] HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOUIEHHUS PUCK-TIONIb3A;

c(OpPMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMM O METOJaX HAyYHOTO
MO3HAHUSL SABJIICHUNW TPUPOJALI — HAOIIOJEHNUE, H3MEpPEHUe, MOJCIUPOBaHUE,
SKCIIEPUMEHT (PEAJIbHBIN U MBICJIEHHBIN), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHATH 3TU 3HAHUS [IPU DKCIIEPUMEHTAIBHOM UCCIIEOBAaHUN BEILECTB
U Uil OOBSCHEHUS XUMHUYECKHUX SBJICHUH, HMEIOUIMX MECTO B MPHUPOJIE,
IIPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA U B TIOBCEHEBHOU JKU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISIBISTH B3aMMOCBS3b XUMHUYECKUX 3HAHHUH C
NOHATUSAMM U TIPEICTABICHUSAMH APYTMX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00s1ee 0OCO3HAHHOTO TTOHUMAaHUSI MaTepUAIBHOTO €IMHCTBA MUDA;

cOpMUPOBAHHOCTh YMEHHUS MPOBOAMTH pacU€Thl: C HCIOIb30BAaHUEM
NOHATUN «MaccoBas JOJI BEIIECTBA B PACTBOPE» M «MOJISIPHAs KOHLEHTpALUs»;
MAacchl BEIIECTBA WIM 00bEMaA ra3a M0 U3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce
Ui 00BEMY OJIHOTO U3 YYACTBYIOUIMX B PEAKIMU BEIIECTB; TEIIOBOrO 3(dexra
peaKkIuy; 3HAYECHHMsS BOJOPOJHOIO IIOKAa3aTeslsl pacTBOPOB KHUCIOT M IIEIOYEH C



M3BECTHON CTEMEHBIO AUCCOIMAIMU; Macchl (00bE€Ma, KOJIMYECTBa BEIECTBA)
MPOAYKTa PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEIIECTB JJaHO B BHJIE€ pacTBOpa C
OnpeIeIEHHON MacCOBOM J10Jel PacTBOPEHHOTO BELIECTBA WIIM JJAaHO B U30BITKE
(MMeeT TMpUMECH); JOJIM BBIXOJa MPOAYKTa PEaAKIUH; OOBEMHBIX OTHOIICHUM
razos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUH  AKCIEpUMEHT  (MpOBEJEHUME  peakluil  HMOHHOro  OOMeHa,
MOATBEPXKICHUE KAYECTBEHHOTO COCTaBa HEOPraHUUYECKUX BEIIECTB, OMPEICIICHHUE
Cpelbl PacTBOPOB BEIIECTB C TIOMOIBI) HWHIWKATOPOB, U3YyUYCHHE BIIUSHUS
pa3nmuuHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW  pEakluH, pelieHue
AKCIEPUMEHTAIBHBIX 3a7a4 1o TemaM «Mertamney u  «Hemeramne») ¢
coOJIroIcHuEM TpaBmil 0€30MaCHOTO O0paIleHusl ¢ BEIIECTBAMHU U JJaOOpaTOPHBIM
obopynoBanueM, GOpMyJIUpPOBaTH IeJdb HCCJIEIOBAHUS, TMPEICTABISITH B
pasnuuHoi opMe pe3ysnbTaThl AKCIEPUMEHTA, aHAIM3UPOBATH M OIICHWBATH HMX
JIOCTOBEPHOCT;

c(hopMHUPOBAHHOCTh YMEHHI: COOIIOAATh MPABUJIA TIOJb30BAHUS XUMUYECKON
nocynod u J1abopaTopHbIM OOOpYJIOBaHHEM, OOpalleHUs] C BEHIECTBAMH B
COOTBETCTBUM C HMHCTPYKIIMSIMU I10 BBHITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH II€JI€CO00pPa3HOr0 IIOBEICHHS B OBITY W TPYJAOBOM
NEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOIIEH MPUPOTHON
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABaTh OIACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKUBBIE OPraHU3MBI OMPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, IIOHMMas cMbIc nokazatens [1J1K;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATh IICJICHAPABICHHBIA ITOUCK
XUMUYECKOW MHGOPMAILIUK B Pa3IMUHBIX UCTOYHHKAX (HaydHas W yueOHO-HaydHAas
JUTEpaTypa, CpeacTBAa MaccoBoi mHpopmaluu, HTepHET U Ipyrue), KpUTHUECKU
aHAJM3MPOBATh XUMHUUYECKYI0 MH(pOpMaIMIo, TiepepadaTeiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON ydeOHOM 3a1adcii.
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Hroro no pazaeny 8
Pa3znea 2. YriieBoaopoanbl
[IpenenvHbie
51 . 5 bu6mmoreka LIOK https://m.edsoo.ru
. TJIEBOIOPO/IbI — AJIKAHBI,
Y AOPOA bubnuorexa POII https://resh.edu.ru
LUKJIOATKaHbI
Henpenenbabie
59 Pelt 14 1 bubmuoteka [{OK https://m.edsoo.ru
. TJIEBOJIOPO/IbI: AJIKEHBI,
y AOPOA bubnuorexa POII https://resh.edu.ru
AJKaJUEeHbl, AIKUHbI
23 Apomarnueckue 8 bub6nuoreka LOK https://m.edsoo.ru
' YTIE€BOAOPObI (apPEHBI) bubnuorexa POII https://resh.edu.ru



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

[IpupoHbIE HCTOYHUKHU

bu6mmoreka [IOK https://m.edsoo.ru

2.4 4
YIEBOMOPOIOR 11X Bubnmorexa POIII hitps://resh.edu.ru
nepepadoTka
["anmorennpousBoiHbIE bubnuoreka [{OK https://m.edsoo.ru
2.5 4 1
YTJIEBOJIOPOIOB bubnuotexa POIII https://resh.edu.ru
Uroro mo pazneny 35

Pa3znen 3. Kuciopoacoaepxaiiue

OpPraHu4e€CKue COCAUHCHUSA

bu6mmoreka IIOK https://m.edsoo.ru

3.1 C . D 11
[HPTRL. ToeHO bubmuorexa POIII https://resh.edu.ru
KapGOHMIbHBIC (HKnacc):https://_www.vaklass.ru/p/h|m||a/9-
O klass/organicheskie-veshchestva-
- g e AICTHA 21 102302/karbonovye-kisloty-122869
' KCTOHDI. ép OHOBBIC bubnuoreka I{OK https://m.edsoo.ru
KHCTIOTBI. LITOAHBIC bubmuorexa POIII https://resh.edu.ru
a¢upsl. Kupbr
bu6mmoreka LIOK https://m.edsoo.ru
3.3 YrieBoasl 9 1 bubnuorexa POIII https://resh.edu.ru
Uroro no pazaeny 41
Paznen 4. Azorcoaep:kaniue oprannvyeckue coeTuHeHUus
bubmuoteka [{OK https://m.edsoo.ru
AMUHBL. AMUHOKHCIIOTEL
41 12 1 Bubnuorexa POIII https://resh.edu.ru
benxn
Hroro no pazneny 12

Paszpnen S. BoicokoMoOJIeKYISIpHbIE COeIMHEHUA
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bu6mmoreka [IOK https://m.edsoo.ru

B
5.1 PICOROMOIICIYJAPHEIE 6 Bubmmorexa PDIII https://resh.edu.ru
COCINHCHUA
Hroro mno pazueny 6
OBIIEE KOJIMYECTBO 102

YACOB 110 I[TPOTPAMME



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

11 KVIACC

HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
Pa3ie/ioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
IporpaMmel padoThI padoTsbI
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
CrpoeHnue aToMma.
[Tepuoanueckuit
3aKOH 1
bu6mmoreka [{OK https://m.edsoo.ru
[Tepnonnueckas
1.1 9 bubnmorexa POIII https://resh.edu.ru
cucremMa
XUMHUYECKHUX
anemenToB JI. 1.
Meunneneena
Crpoenue
bu6mmoreka [IOK https://m.edsoo.ru
BEIECTBA.
1.2 11 1 bubmmorexa POII https://resh.edu.ru
MHuoroo6pasue
BEIECTB
bubmuoteka [{OK https://m.edsoo.ru
XUMHYECKHUE
1.3 19 1 3 bubnuorexa POIII https://resh.edu.ru
peakuuu
Hroro no pazneny 39
Pasnen 2. Heopranuveckasi Xumust
bubmuoteka [{OK https://m.edsoo.ru
2.1 Hewmeramns 31 1 3 bubnuorexa POIII https://resh.edu.ru
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bu6mmoreka [IOK https://m.edsoo.ru

2.2 Merauist 23 Bubmmorexa POIII https://resh.edu.ru
Hroro no pazpeny o4
Pa3nea 3. XumMus 4 :;KU3Hb
MeToabl TO3HAHUS bu6mmoreka [IOK https://m.edsoo.ru
3.1 B XUMUU. XUMHUS U 9 bubmmorexa POILI https://resh.edu.ru
)KU3HB
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KoauuecTBO YacoB
JlaTa
Tema K Koutpoa Hpaxriye u3y4d DJIeKTPOHHbIE U Bbl€e 00 BaTeJIbHbI bl
ypoKa Bce 3yue JIEKTPO e nugposbie oOpazoBareJ e pecypc
n/ bHbBIE cKHe
ro HHSA
n padoTbI padoTbI
[pezenTtanus (MHP®OYPOK): https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html Ypox (Lludposas
Tpesver n 6ubnmoTeka): https://app.onlineschool-1.ru/10-klass/himiya/predmet-
sHaterme organicheskoj-himiil/article Bugeoypox: http://school-collection.edu.ru/
OpTaHIIeCKOn Vpox (Sknacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
XUMHH, 1 organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-
HpEACTABICHUC khimicheskogo-stroeniia-organiches_-6447217 Buneoypok
0 MHOr0o0pasuu (MuTepypok): https://interneturok.ru/lesson/chemistry/10-
OpraHM4CCKuX klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-
COEIMHEHUH veschestv-v-zhizni-cheloveka Ypox
(POI):https://resh.edu.ru/subject/lesson/6149/
DIeKTpOHHOE IIpesenTauums: https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-
CTPOCHUE aTOMa ugleroda-klass-271196.html Ypoxk (SKnacc):
yriepoaa https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
(ocHOBHOE U 6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-
BO30yKAEHHOE 1 konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ead46dac163
COCTOSIHHS). Buneoypok: http://school-collection.edu.ru/ Buneoypoxk
BanienTHbIE (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
BO3MOKHOCTH klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda

aToMa yriepoa
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https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
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XuMu4ueckas
CBSI3b B
OpPraHUYECKUX
COCIMHCHHUSX.
MexaHN3MBI
oOpa3oBaHUs
KOBAJICHTHOM
CBSI3H, CIIOCOOBI
pa3pbiBa CBS3€i

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

Teopus
CTPOCHHUS
OpraHUYECKUX
COeIMHEHUH A.
M. bytnepoBa

Buneoypok: http://school-collection.edu.ru/ Buneoypox
(UuTepypox):https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypox (fximacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-
konfiguratciia- -6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches _-6447217 Ypok (Lludposas
o6ubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-
polozheniya-teorii-himi/article ITpezentarms (MHOOYPOK):
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-
rudzitis-1651623.html

Bungsr
MU30MEpHU:
CTPYKTYypHas,
IIPOCTPAaHCTBEHH
asl.
ONEeKTpOHHBIE
3¢ deKTh B

uaeoypoxk: http://school-collection.edu.ru/ Ypox (S1Kmacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/izomeriia-izomery-6490525 IIpesenrtarnus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-
1959959.html Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-
vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
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MOJIEKyJIax

OpraHUYECKUX
COEAMHEHHI

Buneoypok: http://school-collection.edu.ru/ Buneoypoxk
pencrapnenue (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
0 klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy Ypok
K1acCHpuKarmm (AKnacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
u organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-
cUCTeMaTHYyecKa

s HOMEHKJIaTypa

6447504 Tlpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-

(IUPAC) organicheskih-soedineniy-497334.html

OpPraHUYECKUX https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-

BEIIECTB 5322147.html
Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-

Kaccubukars kipetika—6995740/klassifikatciia—khimicheskikh—reaktcii—po—raznym—

pearii B priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6¢cd

. [IpezenTanus (MHO®OYPOK): https://infourok.ru/oporniy-konspekt-

OpraHUYeCKON . L L T - ;

o po—organlcheskoy—h!ml|—klassmkacwa—h|m|chesk|h—reak0|v—v—
organicheskoy-himii-3380651.html
https://infourok.ru/prezentaciya_po_teme_Klassifikaciya himicheskih rea
kciy _v_organicheskoy himii-285796.htm

CrcTeMaTu3awi Buneoypox (MHTEPYPOK):

s1 1 000011IeHIE
3HAHUH 110 TEME

https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-
veschestv-prosteyshaya-i-molekulyarnaya-formuly
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https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly

AJKaHbI:
TOMOJIOTHYECKH
i psiz, oOmmast
hopmyura,
HOMEHKJIATypa U

Buneoypok: http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-

9 uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-
H3OMEpHA, svoystva Ypox (IL{udposas 6mdbmmuoTeka):https://app.onlineschool-
dJICKTporHoe 1 1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article Ypok
TPOCTPAHCTBEHH (POI):https://resh.edu.ru/subject/lesson/6151/
0€ CTpOeHUE
MOJICKYJI

Buneoypok: http://school-collection.edu.ru/
Ypox(AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-
QH3EIECKHE B fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485

10 | XuMmHeckue Ipesentarus (MHOOVYPOK): https://infourok.ru/prezentaciya-po-
CBOUCTBA himii-na-temu-alkani-klass-1043265.html Vpox (Ludposas
aJIKaHOB 6ubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/predelnye-

uglevodorody-alka/article
udposas nadopatopus RELEONYpok
(POLL):https://resh.edu.ru/subject/lesson/6151/
Haxoxxnenue
aJIKaHOB B Buneoypok: http://school-collection.edu.ru/ ITpe3zentanus: https://ppt-
MIPUPOJIE. online.org/445176 Ypoxk (Lludposas
11 Crioco6s1 6ubnroreka):https://app.onlineschool-1.ru/10-klass/himiya/predelnye-

MOJIYUCHUA U
MMPUMCECHCHUC
aJIKaHOB

uglevodorody-alka/article
Ypoxk (POIII):https://resh.edu.ru/subject/lesson/6151/



http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-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-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
https://ppt-online.org/445176
https://ppt-online.org/445176
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/

12

[uknoankaHbl:
obrmrast popmyia,
HOMEHKJIaTypa
HU30MepHsl,
0COOCHHOCTH
CTPOECHHUS U
XUMHUYCCKUX
CBOICTB,
CITOCOOBI
MOJIyYEHUS U
IIpUMEHEHNE

Buneoypok: http://school-collection.edu.ru/ Buneoypoxk
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
[pezentanus (MHOOYPOK): https://infourok.ru/prezentaciya-po-
himii-na-temu-cikloalkani-klass-2250393.html

13

Pemenne
pacdETHBIX
3aJ1a4 Ha
onpeAeiIeHUE
MOJIEKYJIAPHOU
hopMyJIBI
OPraHU4YeCcKOro
BEIIIECTBA 11O
MacCOBBIM
JIOJISIM aTOMOB
9JIEMEHTOB,
BXOJAIIUX B €r0
COCTaB.
CucreMaTuzamnu
s1 1 00001IIeHHE
3HAHUM T10 TEME

[Tpesentanms (MHD®OYPOK): https://infourok.ru/prezentaciya-vyvod-
molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-
massovym-dolyam-ili-produktam-sgoraniya-6199752.html Buneoypok:
http://school-collection.edu.ru/ Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-
veschestv-prosteyshaya-i-molekulyarnaya-formuly



http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly

AJIKEeHBI:
TOMOJIOTHYECKH
i psiz, oOmmast
hopmyura,
HOMEHKJIATYPa,
AIIEKTPOHHOE U

Buneoypok:http://school-collection.edu.ru/
Ypox(AKIJTACC):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-

14 MPOCTPAHCTBEHH izomeriya-i-fizicheskie-svoystva IIpe3enTanus
0¢ cTpoetne (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-
“é"“eKyH' Klass-5028230.html Vpox (Ilucposas
TPyKTypHai 1 6ubnroreka):https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
tc-Tpanc: uglevodorody-alk/article Ypox
H3OMEpHA (POLI):https://resh.edu.ru/subject/lesson/5412/
AJIKEHOB
VYpoxk (AKmacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
dusnueckue u 6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
XUMHYECKHE Buneoypok:http://school-collection.edu.ru/
15 CBOMCTBa [Tpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
AJIKEHOB. himii-alkeny-10-klass-5028230.html
IIpaBuio VYpok (ILludporas 6mbanoTeka):https://app.onlineschool-1.ru/10-
MapKOBHHKOBa klass/himiya/nepredelnye-uglevodorody-alk/article Ypoxk
(POILI):https://resh.edu.ru/subject/lesson/5412/
VYpok (AKmnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkeny-poluchenie-i-primenenie-6895074 Buneoypok:
Crroco0bl http://school-collection.edu.ru/ TIpe3enramus
16 MOJy4YEeHUS U (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-

MMPUMCECHCHUC
AJIKCHOB

klass-5028230.html

VYpox (udposas 6ubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article Ypox
(POIII):https://resh.edu.ru/subject/lesson/5412/



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/

[IpakTnueckas
pabota Ne 1 mo

Hudposas nadoparopuss RELEON

TeMC IMpesenrtanust (MHD®OYPOK): https://infourok.ru/prezentaciya-na-
17 | "lomyuenne temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html Buneoypox:
STUJICHA K1 http://school-collection.edu.ru/
U3Yy4YEHHE €ro
CBOMCTB"
Pemenue
PacyETHBIX Ypox (SAxmacc):https://www.yaklass.ru/p/himija/10-klass/reshenie-
3a1aq Ha raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-
18 ONpeIEIICHUE produktam-sgoraniia-6874542
MOJIEKYJISIPHON https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-
(GopMyIIbI 6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-
OpraHMYEeCKOr0 khimicheskogo-_-6874541
BEIECTBA
Buneoypok: http://school-collection.edu.ru/ Ypoxk (AKnacc):
AJTKAHCHEL: https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
O — 6579439/alkadieny-6899278 (Buneoypoxk
H30IHpOBAHHBIE (I/IHTEPVPOK):https://interneturok.r.u/Iess_on/chemi_strv/lO— _
19 KyMYJ'II/IpOBaHHB; klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-
svoystv-sopryazhennyh-alkadienov Ilpe3enTanus
e. OcobenrocTu (MH®OYPOK)https://infourok.ru/prezentaciya-po-himii-na-temu-
JICKTPOHOTO alkadieny-10-klass-4636620.html Ypok (ludposas
CTPOCHIA oubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article
XHUMHUYECKUE Buneoypok: http://school-collection.edu.ru/
20 CBOMCTBA Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
CONPSKEHHBIX 6579439/alkadieny-6899278 Buneoypok
JIMEHOB (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-



https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov

klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-
svoystv-sopryazhennyh-alkadienov ITpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
alkadieny-10-klass-4636620.html Ypoxk (Ludpoast
o6ubnuoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article

Croco0Ob1
MOJIyYEHUS U

VYpox(AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkadieny-6899278 IIpezenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-

21 alkadieny-10-klass-4636620.html Vpox (I{upposas
MIPUMCHCHHE . - )
ATTKATHEHOB 6H6J1H0_Te1<a)_:https://app.onl|neschool-1.ru/lO-kIass/h|m|ya/alkad|eny-
kauchukil/article
AJIKUHBL:
TOMOJIOTHYECKU Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
1 pazt, oOmas 6579439/alkiny-atcetilen-i-ego-gomologi-6892969 Buneoypok
(hopmyna, (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
HOMEHKJIATypa, klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-
22 3JIEKTPOHHOE U izomeriya-fizicheskie-svoystva-poluchenie IIpezenranus
MPOCTPAHCTBEHH (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
0€ CTpOCHHUE alkini-klass-1243319.html Ypoxk (L{udposas
MOJIEKYI, o6ubnroreka):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
buznveckue
CBOMCTBA
Buneoypok: http://school-collection.edu.ru/
XUMUYECKHE Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
23 CBOMCTBa 6579439/alkiny-svoistva-poluchenie-primenenie-6899279 Buneoypok
AJKUHOB (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

klass/nepredelnye-uglevodorody/alkiny-himicheskie-svoystva-i-



https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-svoystva-poluchenie
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-svoystva-poluchenie
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-svoystva-poluchenie
https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-klass-1243319.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-klass-1243319.html
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-himicheskie-svoystva-i-primenenie
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-himicheskie-svoystva-i-primenenie

primenenie IIpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
alkini-klass-1243319.html Ypox (Lludposas
oubnuoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article

Ypok (Ludposast 6udbmmoTeka): https://app.onlineschool-1.ru/10-
klass/himiya/kachestvennye-reakcii-organiches/article Buneoypok:

KauectBeHHbIe .
http://school-collection.edu.ru/
24 peaxkiuu Ha -
TPOREVIO CBASE Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
pomHy 6579439/alkiny-svoistva-poluchenie-primenenie-6899279
Buneoypok: http://school-collection.edu.ru/
Crioco0sr Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
o5 MOJTy4YCHUS U 6579439/alkiny-svoistva-poluchenie-primenenie-6899279 Ypox
MIPUMEHEHHE (IIndposas 6ubmmoTeka):https://app.onlineschool-1.ru/10-
AJKUHOB klass/himiya/alkiny/article
Pemrenue 3agau:
pacy€ThI 1o Buneoypox
26 yPaBHEHHIO (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
. klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-
XUMHUYECKON
uglevodorody
peaxkiuu
C .
HeTeMaTiEan Pemry EI'D:https://ege.sdamgia.ru/
27 s 1 000011IeHHnE

3HAHUU 10 TEME

Buneoypok: http://school-collection.edu.ru/
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ApeHsl:
TOMOJIOTHYECKH
i psiz, oOmmast
hopmyura,
HOMEHKJIATypa.
DNEeKTPOHHOE U

Buneoypok: http://school-collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/areny-benzol-i-ego-gomologi-6912879 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-

28 ZEZ‘;;Z?;EGHH poluchenie-i-fizicheskie-svoystva Ypoxk (Lludposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
Z:;I::an klass/himiya/aromaticheskie-uglevodorody-il1l/article Ypoxk
(POI):https://resh.edu.ru/subject/lesson/4775/
TONyoOJa, UX
¢buznueckue
CBOICTBA
Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
XUMUYECKHE 6579439/areny-svoistva-poluchenie-i-primenenie-6912880 Buneoypok
29 CBOMCTBa (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
aApEHOB: PEAKLUU klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-
3aMeIIeHUs himicheskie-svoystva Ypok (Lludposas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il1/article
Buneoypok:http://school-collection.edu.ru/
Xumu4eckue Ypoxk (AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
CBOJCTBa 6579439/areny-svoistva-poluchenie-i-primenenie-6912880 Buneoypoxk
apCHOB: peaKunu (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
30 MIPUCOEINHEHUS, klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-
OKHCIIEHUE himicheskie-svoystvaYpok (Llugpoas
TOMOJIOTOB oubnuroreka):https://app.onlineschool-1.ru/10-
OeHzona klass/himiya/aromaticheskie-uglevodorody-il1/article
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Ocobennoctu

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

31 XUMHUYECKHUX oubnroreka):https://app.onlineschool-1.ru/10-
CBOICTB CTHUpOJIA klass/himiya/aromaticheskie-uglevodorody-il1/article
Pemenue
pacdETHBIX
3a/1a4 Ha
onpeieieHIe )
32 pe . Buneoypok: http://school-collection.edu.ru/
MOJICKYJISIPHOM
(bopMyIibI
OpPTraHUYECKOTO
BeIlleCTBa
Croco6s1 Buneoypok: http://school-collection.edu.ru/ Ypoxk (Ludposas
MOJTyYEHUS U oubmmoTeka):https://app.onlineschool-1.ru/10-
33 . . . ! )
MIPUMEHEHHE klass/himiya/aromaticheskie-uglevodorody-il1/article
apeHOB VYpoxk (POIII):https://resh.edu.ru/subject/lesson/4775/
eneTmueckas HPGS-GHTaHI/ISI (MHO®OVYPOK): https:// mfourgk. ru/prezentacwa-
geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-
CBSI3b MEXKY i
1540148.html Buneoypoxk: http://school-collection.edu.ru/ ¥Ypox
34 pa3IMYHBIMU i
TACCAMI (IIudposas 6ubimoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
yTIEBOIOPOIOB
Pacuérsl no
YpaBHEHUSIM
XUMHUYECKHUX I
35 caKLUi pok (AKmacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
DEAKHIH. 6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
CucreMaTuzamnu

s1 1 000011IeHIE
3HAHUH 110 TEME
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IIpupoaHsiii ras.

[IpezenTtanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html

36 [TomyTHBIE Buneoypox: http://school-collection.edu.ru/ Ypoxk (Llugpoast
HEe(TSHBIE Tra3bl 6ubnroreka):https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-
gazl/article Ypox (POILL):https://resh.edu.ru/subject/lesson/6148/
[Tpesentanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
. himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
KamenHnbIit .
Buneoypok: http://school-collection.edu.ru/ Ypoxk (Lludposas

37 yromu oubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-

MPOAYKTEI €T0 . -
5 ugol-i-ego-pererabot/article Ypok
HepepaboTiH (POI):https://resh.edu.ru/subject/lesson/6148/
[Ipesentamus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
Hedto un himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
CIOCOOBI €€ Buneoypok: http://school-collection.edu.ru/ Ypok
nepepaboTKH. (SIKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

38 [Ipumenenne 6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
IPOJIYKTOB VYpok (ILludporas 6mbanoTeka):https://app.onlineschool-1.ru/10-
nepepaboTKu klass/himiya/neft-i-sposoby-eyo-pererabotkil/article Ypok
HetH (POLI):https://resh.edu.ru/subject/lesson/6148/

I'enetnueckas Hudposas nadoparopuss RELEON

CBA3b MCIKIY Buneoypox: http://school-collection.edu.ru/ Ypox (Lludposas
39 pasIHIHbIMH oubnnoreka):https://app.onlineschool-1.ru/10-

KJlaccamu

yTJIEBOJIOPO/IOB

klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
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Hudposas nadoparopuss RELEON

Buneoypok: http://school-collection.edu.ru/
https://youtu.be/kKUbebihjhO

https://youtu.be/dNoxefooPwl

[pezentanus (MHPOYPOK):https://infourok.ru/prezentaciya-
galogenproizvodnye-uv-10-kI-5218206.html
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[elictBue
IIea04Ye Ha
raJIOTEHIIPOU3BO
IHBIE.
BsanmonelicTeu
e
JUTaJIOreHaIKaH
OB C MarHveM H
LIMHKOM

Buneoypok: http://school-collection.edu.ru/
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Buneoypoxk: http://school-collection.edu.ru/ [Tpe3entanus
(MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-obobschenie-
znaniy-po-teme-uglevodorodi-447951.html
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IIpenenbHble

OIHOATOMHBIC [Ipesentanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
CIIMPTHL. himii-na-temu-spirtiklass-298155.html Buneoypox: http://school-
TOMOJIOTHYCCKH collection.edu.ru/ Ypoxk (SKmnacc):https://www.yaklass.ru/p/himija/10-
¥ paj, obmas klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-
dhopmyma, metanol-etanol-6569756 Buaeoypok

44 CTPOEHHE (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
MOJIEKYI, klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-
HU30MEpHs, stroenie-i-nomenklatura
HOMEHKJIATYpa, VYpoxk (ILludporas 6mbmmnoTeka):https://app.onlineschool-1.ru/10-
Kiaccudukanus, klass/himiya/odnoatomnye-spirty/article Ypok
dsnyeckue (POI):https://resh.edu.ru/subject/lesson/4769/

CBOICTBA
[udposas nadopatopuss RELEON
Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKnacc):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-
XUMHUeCKHe odnoatomnykh-spirtov-6579666 Buneoypok
CBOICTBA (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
45 TP AEBHBIX klass/spirty/himicheskie-svoystva-spirtov-1-Kislotnost-spirtov
OIHOATOMHEIX https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-
CIHpTOB svovst\{a—spirtov—2—nukleofiInoe—zameschenie—v—spi _rtah o .
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-
svoystva-spirtov-3-okislenie-spirtov
VYpox (udposas 6ubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article Ypok
(POIII):https://resh.edu.ru/subject/lesson/4769/

Crioco6m! Ypok (AKnacc):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-

46 6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-
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Ocobennoctu
CBOMCTB XKHPOB, ) ]
[IpezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-
COJIEpIKAIINX R i
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71 (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
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(CMO)
I'enernueckas
CBSI3b VYpok (udposas Oubnuotexa): https://app.onlineschool-1.ru/10-
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73 u http://school-collection.edu.ru/ TTpe3enramus
KHCIIOPOJICOEP (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
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OpPraHUYECKUX
BEIIECTB
Pacy€rel 1o https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
74 YPaBHEHUSAM soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-
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peakiui
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(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
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81 HCKYCCTBEHHBIX (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
BOJIOKHAX klass/uglevody/tsellyuloza-iskusstvennye-polimery IIpe3enTtarmus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-tehnologii-
himicheskie-volokna-iskusstvennie-i-sinteticheskie-3985000.html
Pemrenne
pacyeTHBIX
3a/1a4 Ha )
Buneoypok: http://school-collection.edu.ru/
onpeeICHIE . .
[IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-na-
82 JIOJI BBIXOJA . - ) .
temu-reshenie-zadach-na-opredelenie-massovoj-obemnoj-doli-vyhoda-
TpoykTa produkta-reakcii-ot-teoreticheski-vozmozhnogo-4117208.html
peaxiuu ot
TEOPETHYECKHU
BO3MOYKHOT'O
83 CucreMaTusaim Buneoypok: http://school-collection.edu.ru/ Penry

1 1 000011IEeHHE

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



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-908646.html
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https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
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https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/tsellyuloza-iskusstvennye-polimery
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/tsellyuloza-iskusstvennye-polimery
https://infourok.ru/prezentaciya-po-tehnologii-himicheskie-volokna-iskusstvennie-i-sinteticheskie-3985000.html
https://infourok.ru/prezentaciya-po-tehnologii-himicheskie-volokna-iskusstvennie-i-sinteticheskie-3985000.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-na-temu-reshenie-zadach-na-opredelenie-massovoj-obemnoj-doli-vyhoda-produkta-reakcii-ot-teoreticheski-vozmozhnogo-4117208.html
https://infourok.ru/prezentaciya-na-temu-reshenie-zadach-na-opredelenie-massovoj-obemnoj-doli-vyhoda-produkta-reakcii-ot-teoreticheski-vozmozhnogo-4117208.html
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http://school-collection.edu.ru/
https://ege.sdamgia.ru/
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pazneny
KoHntpoinbHas
pabota mo Teme
84 "Kuenopozcoze Pemry EI'2:https://ege.sdamgia.ru/
pKanme
OpraHUYECKUe
coequHeHHs"
Buneoypok: http://school-collection.edu.ru/ ITpe3enTarus
AMWHBI: (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
Knaccupuranys, aminy-10-klass-4410983.html Ypox
CTPOCHHE (AKnacc):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
MOJIEKYJI, 001IIast soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-
85 dhopmyma, aminy-6585751 Ypok (Iludposas
H30Mepus, oubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
HOMEHKJIaTypa u Buneoypok
¢buznueckue (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CBOICTBA klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-
fizicheskie-svoystva
Buneoypok
XUMHUYECKHUE i i i
- (MHTEPYPOK):https://interneturok.ru/subject/chemistry/class/10#
86 BV Ypoxk(AKinacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-
AMHHOB anilin-6851421 Buneoypok: http://school-collection.edu.ru/
AHUIUH: Buneoypok
CTPOCHHUE (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
87 aHWJINHA, klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
0COOEHHOCTH [Ipezentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-

XHUMHUYCCKUX

teme-anilin-1290859.html
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https://interneturok.ru/subject/chemistry/class/10
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
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https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html
https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html

CBOWCTB
AHUJINHA

Crroco0bl
IOJIyYECHUS U

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

88 MIPUMEHEHHE . . - L . .
klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
anaThHeckux Buneoypok:http://school-collection.edu.ru/
AMHUHOB
Buneoypok: http://school-collection.edu.ru/
[Ipesentamus (MHOOYPOK):https://infourok.ru/aminokisloti-
AMHHOKHCITOTBI: prezentaciya-k-uroku-klass-815105.html Ypoxk
HOMEHKIIATypa ¥ (SKmacc):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
H30MEpPHA, soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
89 busnueckue Buneoypox
CBOICTBA. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-klass/belki-
OTnenbHBIE i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
[pPEICTaBUTENN VYpok (ILludporas 6mbanoTeka):https://app.onlineschool-1.ru/10-
0-aMUHOKHUCJIOT klass/himiya/aminokisloty-belki/article Ypox
(POI):https://resh.edu.ru/subject/lesson/4743/
XUMHUYECKHUE
CBOIICTBA )
Buneoypok: http://school-collection.edu.ru/
aAMUHOKHCIIOT, -
x Ypok(SAKnacce):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-
90 OuoornuecKoe o
SHAYeHHe soedineniia-6853801 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-klass/belki-
AMUHOKHCIIOT. . . . o . o
i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
Cuntes u

TUIPOJIN3
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https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
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https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot

HENTUI0B

91

benku kak
NPUPOIAHBIE
MOJIUMEPHI;

CTPYKTYPBI
O€JIKOB

Hudposas naboparopust RELEON

Buneoypok: http://school-collection.edu.ru/ ITpe3entamus
(MH®OI'OPOM):https://infourok.ru/prezentaciya_po_himii_na_temu_b
elki_10_klass-557089.htm Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
Buneoypok
(MHTENYPOK):https://interneturok.ru/lesson/chemistry/10-klass/belki-
i-nukleinovye-Kkisloty/belki Ypox (I{udposa
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypoxk
(POI):https://resh.edu.ru/subject/lesson/4743/

92

XUMHYECKHE
CBOMCTBa OEJIKOB

[udposas nadopatopuss RELEON

Buneoypok: http://school-collection.edu.ru/
Ypok(SAKnacce):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-
znachenie-belkov-6858170 Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-klass/belki-
i-nukleinovye-kisloty/belki Ypox (Lludposas
oubnmroreka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypoxk
(POILII):https://resh.edu.ru/subject/lesson/4743/



http://school-collection.edu.ru/
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
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https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
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https://resh.edu.ru/subject/lesson/4743/

A3zoTconepxkaiu
e

reTePOIUKINYEC
KHEC COCAMHCHUS.

[Ipezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-geterociklicheskie-soedineniya-2486321.html

93 Hyxkneunossie Buneoypok: http://school-collection.edu.ru/
KHUCJIOTBI: Buneoypok
COCTaB, (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-klass/belki-
CTPOEHHE U i-nukleinovye-kisloty/ponyatie-0-geterotsiklicheskih-soedineniyah
Ounomornueckas
PO
[TpakTnueckas
pabota Ne 4. Hudposas nadboparopust RELEON
Pemenne Bueoypox
kCrCpuMCHTaTb (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-klass/belki-
g4 | HPIX 3343410 i-nukleinovye-kisloty/reshenie-kachestvennyh-zadach-po-organicheskoy-
TEME M
"AzoTcozepiKar https:/interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-
ue Kisloty/reshenie-kachestvennyh-zadach-2-tsepochki-prevrascheniy
OpraHuYecKue
coenuHeHus"
IIpakTuueckas
pabota Ne 5.
Pemenue
SKCIIEPUMEHTAIIb Hudposas nadoparopust RELEON
95 HBIX 3a7a4 110

TEME
"Pacrio3HaBanne
OpraHUYECKUX
coequHEeHU"

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

KontposbHas
pabota mo Teme

VYpoxk (AKnacce):https://www.yaklass.ru/p/himija/10-

"A3oTcoepKalil . L
96 e klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-
poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
OpraHUYEeCKUe
coeauHeHna"
OCHOBHBIE
IIOHATHUIA XUMHNHU
BBICOKOMOJIEKYJT
SIPHBIX . .
. [pezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
COCINMHCHHUU U ... . . . .
himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
97 METOIBI UX )
Buneoypok:http://school-collection.edu.ru/
cCUHTE3a —
MTOJTMMEPHU3ALTUS
u
MOJIUKOHIEH ALl
s
[Tpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-
IImactmaccel. L
3458498.html Ypoxk (AKmnacc):https://www.yaklass.ru/p/himija/10-
Yrunnzanus u . .. e .
98 5 klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-
fiepepabotra prakticheskoe-ispolzovanie-polimerov-6874539 Ypok
fracTia (POILI):https://resh.edu.ru/subject/lesson/6095/
DnacToMepsi: VYpox (AKmnacc):https://www.yaklass.ru/p/himija/10-
HaTypaJIbHbIN klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-
99 3 N . .
CUHTETHUYECKHUE prakticheskoe-ispolzovanie-polimerov-6874539

Kayuyyku. Pe3una
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https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://resh.edu.ru/subject/lesson/6095/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539

Bonokna:
HaTypajbHbIE,
10 HCKYCCTBEHHBIE,
CUHTETUYECKHUE.
[Tonumepst
CIIEIIUAIBHOTO

Ha3Ha4YCHUA

[IpezenTtanus (MHPOYPOK): https://infourok.ru/prezentaciya-na-
temu-volokna-775635.html

Buneoypok: http://school-collection.edu.ru/
VYpox(AKinacc):https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-volokon-6874540

[IpakTrnueckas
pabota Ne 6.
Pemenue

10 IKCIIEPUMEHTAITb
HBIX 3a7a4 10
TeMe
"PacniozHaBanue
IJIaCTMAcCC U

BOJIOKOH"

Hudposas nadboparopust RELEON

[Ipesentamus (MHDOYPOK):https://infourok.ru/prezentaciya-k-
uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-
volokon-3014053.html Buneoypoxk: http://school-collection.edu.ru/4

O60061eHue u
CUCTeMaTH3aIHs
W3Y4YEHHOT'O

10 Marepuaia 1o

2 TeMe
"BricokoMoexy
TSpHBIE
coenuHeHus"

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

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102



https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
http://school-collection.edu.ru/4
http://school-collection.edu.ru/

11 KVIACC

Ne Kosau4vecTBO 4yacoB
JlaTa
n | Tema ypoka Bce f::;pon EICI::ZTW{ usyde | DJeKTPOHHBbIe HU(PPOBBIE 00pPa30BaTeIbLHbIE PeCypPChl
; ero padoTbI padoThI i
[Ipesentamus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-
Atom. Cocras 587955.html Buneoypox: http://school-collection.edu.ru/ Ypok
aTOMHBIX SIIEP. (POII):https://resh.edu.ru/subject/lesson/6479/
XUMUYECKUI 1 Vpox(SdKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
3JIEMEHT. poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-
H30TOmnsI 6936621

VYpoxk (ILludporas 6mbmuoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himicheskl/article

Crpoenue

ANIEKTPOHHBIX o

060I0UeK VYpoxk (AKnacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-

ATOMOB 1 poniatiia—i—zz_ako_ny—khimii—6931691/sostoianie—i—raspredelenie—elektronov—v—
’ atome-d-orbitali-6931775

KBaHTOBBIE

qpciia

Knaccudukarms Buneoypok(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/11-

XHUMHYCCKHX klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma

JIIEMEHTOB (-, 1 Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-

p-, d-, f- poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-

AIIEMEHTHI) elementa-po-eqo-polozheniiu-v-periodiches -6585752

Pacnpenenenne [Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-

DJIEKTPOHOB 110 na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-



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

aTOMHBIM urovnyam-i-podurovnyam-11-klass-5607311.html Ypox (Ludpposas

opouTansm oubnmoTeka):https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-
svedeniya-o-stroenii-al/article

DNEeKTpOHHBIE

KOH(HUTypaIiu

aTOMOB

JJICMECHTOB B
OCHOBHOM "
BO30YXAEHHOM
COCTOSAHUHN

VYpoxk (Lludposas 6mbmuoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk/article

DIEeKTpPOHHBIE
KOH(Uryparmu
HOHOB.
DJIEKTPOOTpHUIIAT
€JIbHOCTh

[Ipesentamus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
Buneoypok:http://school-collection.edu.ru/

[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
cHcTeMa
XHUMHYSCKHX
anemeHToB /[l. W.

[Tpesentanus (MHD®OYPOK):https://infourok.ru/prezentaciya-
periodicheskiy-zakon-klass-2508756.html
Buneoypok:http://school-collection.edu.ru/

MeHnneneera, VYpoxk(SAKmacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
CBSI3b C poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-
COBPEMEHHOM sistema-khimicheskikh-elementov-_-6948490

TeOpUei

CTpOCHHS

aTOMOB

3aKOHOMEPHOCTHU [Ipezentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-teme-
U3MEHEHUS pshe-d-imendeleeva-klass-3247664.html Buneoypox:http://school-



https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
http://school-collection.edu.ru/

CBOWCTB
XUMHNYCCKHUX
3JICMCHTOB U

collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-

o0pa3yeMbIX elementov-i-ikh-soedinenii-po-perioda_-6957324

HMHA HpOCTLIX nu

CJIOXKHBIX

BEIIECTB II0

rpymnmnam u

repuoiam

Cucremarusanus VYpok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-

9 u 00001IeHNE poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-
3HAaHUHU II0 TEME elementa-po-ego-polozheniiu-v-periodiches -6585752
BaneuTtHOCTE 1
BATCHTHEIC [Tpesentanms (MHDOYPOK):https://infourok.ru/prezentaciya-k-uroku-

himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-
BO3MOKHOCTH
282695.html
aToMOB. CBS3b .
. Buneoypok:http://school-collection.edu.ru/
10 ANIEKTPOHHOMN . .
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
CTPYKTYPH klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-
MOJICKYJI € X atomov-himicheskih-elementov
TCOMETPHHCCKIM VYpoxk (PII):https://resh.edu.ru/subject/lesson/6332/
CTPOCHHUEM
Buner [IpezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-
XHMHUYECKON himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
CBS3H. Buneoypok:http://school-collection.edu.ru/

1 MexaHu3mbl Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
o0Opa3oBaHUs sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-
KOBAJIEHTHOH khimicheskoi-sviazi-elektrootritcatelnost-6926170
CBSI3H. Buneoypox (MHTEPYPOK):https://interneturok.ru/book/chemistry/11-

Bonoponnas

klass/himiya-11-klass-rudzitis-g-e#



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://resh.edu.ru/subject/lesson/6332/
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e

CBSI3b. Hudposas nadoparopusi RELEON
MexMonexysp
HBIC
B3aUMOJICCTBHS
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
[IpencraBnenus

O KOMIIJICKCHBIX

klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok Ypoxk ¢
Mpe3eHTalnen

12 zzs:::?mx' (MH®OYPOK)(https://infourok.ru/urok__prezentaciya po_himii_na_temu
HOMEHKIATYpa kompleksnye soedineniya 11 klass-589677.htm)
Buneoypok:http://school-collection.edu.ru/
BemectBa
MOJICKYJISIPHOTO
n Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
HEMOJICKYJIAPHOT sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-
13 0 CTPOCHHUSI. 6926175
Tunbl https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-
KPUCTAIINYECKH veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-
X PELICTOK kristallicheskoi-res -6926176
CBOMCTBaA
BCIICCTB
[IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
TonsTre o na-temu-dispersnie-sistemi-klass-3453293.html Buneoypoxk: http://school-
THCTIEPCHBIX coIIectio_n.g.du.ru/ Ypox(ﬂKnacc):_https://wwv_v.vaklass.ru/p/himiia/ll—
CHCTOMAX. klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
14 Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
IIpencrasnenue . . . ! "
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
O KOJLTOHMHBIX dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-
pacTBopax

sposoby-vyrazheniya-kontsentratsii Ypox (Lludposas
oubnroTeka):https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-



https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
https://infourok.ru/urok__prezentaciya_po_himii_na_temu_kompleksnye_soedineniya_11_klass-589677.htm
https://infourok.ru/urok__prezentaciya_po_himii_na_temu_kompleksnye_soedineniya_11_klass-589677.htm
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article

sistemy/article Ypox (POLI):https://resh.edu.ru/subject/lesson/4939/
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HACBIIIEHHBIE U

Hudposas nadoparopuss RELEON

[Ipesentamus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-dispersnie-sistemi-klass-3453293.html Buaeoypoxk: http://school-
collection.edu.ru/ Ypoxk(AKmnacc):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590

15 | HeHachlleHHBIE, Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
pacTBOPUMOCTb. klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
Kpucrannoruapa dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-
TBI sposoby-vyrazheniya-kontsentratsii Ypoxk (Lludposas

6ubnunoreka):https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-
sistemy/article Ypoxk (POI1):https://resh.edu.ru/subject/lesson/4939/
Criocobbl [udposas nadopatopuss RELEON

16 | BEIPAAKCHIA IIpesenranus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-himii-
KOHILICHTpAallUH rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-
pacTBOpoOB 2507208.html
Pemrenue 3amau ¢
UCTIOJIb30BAHUEM
MOHATUI

17 "MaccoBas 10JIs Pemry EI'D:https://ege.sdamgia.ru/ Buneoypox:http://school-
pPacTBOPEHHOTO collection.edu.ru/

BelecTna",
"MoJiIpHast
KOHLeHTpauus"
Knaccugukarus i
1 HOMeHKIaTypa Buneoypok: http://schO(?I—Collectlon.edu.ru/ 1j[p63eHT-aI_I-I/.I}I
18 (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-klass-

HCOPTaHNYCCKUX
BCIICCTB

geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html



https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
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Buneoypoxk (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-
reaktsiy-teplovoy-effekt-himicheskih-reaktsiy

20
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[udposas nadopatopuss RELEON

[IpezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-11-klass-
klassifikaciya-himicheskih-reakcij-5540433.html Buneoypoxk:http://school-
collection.edu.ru/
Ypok(SKnacce):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
Kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-
priznakam-6964758 Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-
reaktsiy-teplovoy-effekt-himicheskih-reaktsiy Ypox (Lludposas
o6ubnroreka):https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-



https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article

SHEPTUU IpU
XUMHAYECKUX
peaKIusx.
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himicheskih-reakc5/article Ypok
(POL):https://resh.edu.ru/subject/lesson/4938/
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Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-
uravneniia-6964761
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[IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-skorost-himicheskih-reakciy-klass-1040626.html Buaeoypox:
http://school-collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
Kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
skorost-reaktcii-6964759 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-



https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://resh.edu.ru/subject/lesson/4938/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii

klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
Ypoxk (L{udposast 6ubmmoteka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-

reakcijl/article
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25 reTeporeHHbIE Buneoypok:http://school-collection.edu.ru/
peakiuu
[IpakTrueckas
paborta Ne 1 mo
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(akropos Ha himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-
CKOpPOCTh 3516838.html Buneoypox: http://school-collection.edu.ru/
XUMHYICCKOHU
peakuun"
[Tpesentanms (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-skorost-himicheskih-reakciy-klass-1040626.html Buaeoypoxk:
http://school-collection.edu.ru/
OGparHMbIe 1 Ypoxk(SAKimacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
Kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
HeoOpaTUMBbIe —
skorost-reaktcii-6964759 Buneoypok
27 peaKIuu. ) )
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
XHUMHYECKOE e . . .. . ..
klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
paBHOBECHE i
VYpox (Hudposas 6ubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-
reakcijl/article
28 lpakTiraeckas Hudposas nadboparopuss RELEON

pabota Ne 2 o



https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
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Ypox(AKinacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
Kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
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[pezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-
OnexTponuTHyec elektroliticheskaya-dissociaciya-klass-3049118.html Buneoypok:
Kas http://school-collection.edu.ru/
Aucconuanus. Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/khimiia-

29 CunbHbIC U rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-
cima0bie ph-rastvora-7048767 Buneoypok
AJEKTPOJIUTHI. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

Crenenn klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-

JIACCOIHAITAH dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-
obmena
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MIPOM3BEICHUE

s, Cpena [udposas nadopatopuss RELEON

BOJHBIX [Tpesentanus (MHD®OYPOK):https://infourok.ru/prezentaciya-

PacTBOPOB. elektroliticheskaya-dissociaciya-klass-3049118.html Buneoypoxk:

BoI0pOAHBLi http://school-collection.edu.ru/

20 nokazaresns (pH) YpOK(HKnacc):https://WW.V\./.vakIas_s.ru{p/hlml |a/“11—klass/kh|m_||a—
pacTBopa. rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-
JTaGopaTopHbiii ph-rastvora-7048767 Buneoypok
OITBIT 2 (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
"Openernenue k!ass/bra_stvor_y—i—ir.]—koncentra.c?va—dispersnye—sis_ten?v—elektro!iti_cheskava—
cpesbI dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-

obmena
pacTBOpOB

BCIICCTB C



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena

MOMOIIIBIO
YHUBEPCAILHOTO
uHIuKaropa."

I'maponus cosen.

Hudposas nadoparopuss RELEON
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

Peaxuun, klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
31 HpOTEKaromue B dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-
pacTsopax pokazatel
SJCKTPOIUTOB Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/gidroliz-solei-7126690
[TpakTrnueckas
pabota Ne 3 mo
Teme [udposas nadopatopusi RELEON
32 "Xumuueckue
peaKIT B Bupaeoypoxk:http://school-collection.edu.ru/
pacTBopax
3IEKTPOIUTOR"
VYpoxk(SKmacc):https://www.yaklass.ru/p/himija/11-klass/okislitelno-
vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-
OxkucauTensHo- nemetallov-7164468 IIpe3enranus
BOCCTaHOBHTEIb (MH®OVYPOK):https://infourok.ru/prezentaciya_okislitelno-
33 HBI€ PEAKIUH. vosstanovitelnye reakcii_11_klass-481851.htm Buaeoypok: http://school-
Baxueiinme collection.edu.ru/ Ypoxk (Iludposast
OKHUCIIUTENH U 6ubimoteka):https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-
BOCCTaHOBUTEHU vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-
rastvorl/article
34 Meron [Ipesenranus
3JEKTPOHHOTO (MH®OVYPOK):https://infourok.ru/prezentaciya_okislitelno-



https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm

(2JIEKTOHHO-

vosstanovitelnye_reakcii_11 klass-481851.htm Buneoypok: http://school-

HMOHHOT0) collection.edu.ru/ Ypok (Ludposas
Oananca o6ubnunoreka):https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-
vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-
rastvorl/article
DnexTponu3 Hudposas nadboparopust RELEON
g5 | PacTBOpoB H Vpox(SIKnacc):https://www.yaklass.ru/p/himija/11-klass/okislitelno-
pacIuiaBoB vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-
BEIIECTB 7161829
Pemenue 3agau
36 | pa3nMUYHBIX Pemry EI'D:https://ege.sdamgia.ru/
TUIIOB
Pemrenue 3agau
37 pa3IUYHBIX Pemry EI'D:https://ege.sdamgia.ru/
TUIIOB
Cucremaruzanus
1 0000menne Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
38 3HaHUH 1O TeMe klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-
"Xumuueckue reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
peakuun"
KonTponbhas
0 .
39 }?a OTé HO TEME Pemry EI'D:https://ege.sdamgia.ru/
XUMHUYECKHUE
peakuun"
[Tonoxenue [IpezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
40 HEMETAIIIIOB B nemetalli-klass-2669698.html Buneoypox:http:/school-collection.edu.ru/
Ilepnognueckoit VYpox (LHudposas 6ubnmoreka):https://app.onlineschool-1.ru/11-
cUcCTEME klass/himiya/nemetally/article Ypok



https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article

XUMHUYCCKHUX

anemenTtoB /1. W.

MenpeneeBa u
0COOEHHOCTH
CTPOCHHUSI X
aTOMOB.
duznueckue
CBOMCTBaA
HEMETAJIOB

(POL):https://resh.edu.ru/subject/lesson/5939/

41

AsmoTponust
HEMETaJJIOB (Ha
puMepe
KHCIIOpO/Ia,
cepsl, hochopa
U yTIiepojia)

[Ipesentamus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
nemetalli-klass-2669698.html Buneoypoxk:http://school-collection.edu.ru/
VYpox (ILludporas 6mbmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypoxk
(POI):https://resh.edu.ru/subject/lesson/5939/

42

Bonopon:
MOJy4YeHUE,
(buznveckue u
XHUMHYECKHE
CBOMCTBA.
I'mnpunst

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

43

I'anorensr:
HaXOXXIEHUE B
MpUpPOJIE,
CITOCOOBI
MOJTYyYEHUS,
¢duznyeckue u
XUMUYCCKHUE
CBOMCTBA

Ypok(AKmnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-viia-gruppy-7265030



https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030

44

l'anorenoBomopo
nel. Baxknenmue
KHUCJIOPOACOAEP
Kalue
COEMHEHUS
rajoreHoB

VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-viia-gruppy-7265030

45

JIaGopaTopHbie U
MIPOMBIIIJICHHBIE
CITOCOOBI
MOTYyYEHUS
rajIoreHoOB.
[IpumeneHne
raJIoreHOB U UX
COCTMHEHUH.
JlaGopaTopHBbIi
OITBIT 3
"KadyecTBeHHBIC
peakuu Ha
HEOPTraHUYECKHE
HMOHBI U KaTHOH
BoJiopoJia”

Hudposas nadboparopust RELEON

Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-viia-gruppy-7265030

46

IIpakTrueckas
pabota Ne 4.
Pemenue
AKCIIEpUMEHTAIIb
HBIX 3a7a4 [0
TemMe
"Tanorensr"

Hudposas nadbopatopust RELEON
Pemry EI'D:https://ege.sdamgia.ru/

47

Kucnopon:

Ypoxk(Sxmacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://ege.sdamgia.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4

nabopaTopHbIe U
MIPOMBIIIICHHBIE
CTIOCOOBI

MOy YCHHUS,
¢busnveckue u
XUMHYECKHE
cBoiicTBa. O30H.
[IpumeHeHne
KHCIIOpo/ia U

nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05¢3-9505-
4e21-afe0-9ebldda3d2b4

030Ha
48 Oxcuppl u Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
MEPOKCHUBI klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
Pemrenue 3agau ] ] .
49 PABTHYHBIX Hpe_seHT_aunﬂ (HH@OYPOK):https://lnfourok. ru/prezentaciya-sera-i-ee-
soedineniya-klassi-825447.html
TUIIOB
Cepa:
HaXO0XJICHUE B
Npupoxe, [Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-sera-i-ee-
50 CIIOCOOBI soedineniya-klassi-825447.html
MOy YEHUS, Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
busnueckue u klass/osnovnye-metally-i-nemetally/Kislorod-sera
XUMHUYECKHE
CBOMCTBA
Ypoxk (MHO®OPMYPOK):https://infourok.ru/rabochaya-tetrad-dlya-
CepoBonopof, . i
51 podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-
CymbhHAb: 6532221.html
Kucnopozconep Ypok (MHO®OYPOK):https://infourok.ru/konspekt-dlya-podgotovki-k-ege-
52 )Karue rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-

COCINHCHUA

6532430.html



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
https://infourok.ru/rabochaya-tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html
https://infourok.ru/rabochaya-tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html
https://infourok.ru/rabochaya-tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html
https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html
https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html
https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html

CEpBI.
Ocobennoctu
CBOMCTB CEpHOMI

KHCJIOTBI
[IpakTnueckas
pabota Ne 5.
Pemenne Hudposas nadoparopusi RELEON
53 | sKcnepuMeHTalb
HEIX 3318 IO Pemry EI'2:https://ege.sdamgia.ru/
teme "Cepa u e€
coeguHeHus "
A30T:
HaX0XJICHUE B
pUpoe, i
COCOBLL Buneoypox:http://school-collection.edu.ru/
S — Buneoypokx(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
54 (bnanqecm; " klass/osnovnye-metally-i-nemetally/azot TIpe3enTarus
(MH®OYPOK):https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-
RMHFReCIe Klassi-825492.html
CBOICTBA.
AMMHaK,
HUTPUJIBI
Kucnoponaconep
xKamue [IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
COCIMHEHHA na-temu-azot-i-fosfor-6051540.html Buneoypox:http://school-
55 azora. collection.edu.ru/
OcobenHoctu Ypok(AKJIace):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
CBOWCTB a30THOU nemetallov-7269055/nemetally-va-gruppy-7265028
KHCIIOTHI
56 | IIpumenenue [peszenrtanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-
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a3oTa " ero na-temu-azot-i-fosfor-6051540.htm| Buneoypoxk:http://school-
COEMHEHHUI. collection.edu.ru/
A3OTHBIC Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
yno6peHus nemetallov-7269055/nemetally-va-gruppy-7265028
docdop:
HaX0XJICHUC B
IIpUPOAC, . . -
CHOCOBEL [Ipesentamus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
MOy eHu, na—tem_u-azot-l-fosfor-6051540.html Bupneoypoxk:http://school-

S7 R collection.edu.ru/

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

XHMUquCKHe nemetallov-7269055/nemetally-va-gruppy-7265028
CBOWCTBA.
®dochunsl u
dhochun
OKcunl
docdopa, IIpesenranus (MHD®OYPOK):https:/infourok.ru/prezentaciya-po-himii-
pocdopconepxa na-temu-azot-i-fosfor-6051540.html Buneoypox:http://school-

58 A€ KUCITIOTHI. collection.edu.ru/
Comm Ypoxk(SAKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
dbochopHoit nemetallov-7269055/nemetally-va-gruppy-7265028
KHCIIOTBI
Ipumenenue IIpesenranus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-
ocopa u ero na-temu-azot-i-fosfor-6051540.html Buneoypox:http://school-

59 COE/IMHEHMUII. collection.edu.ru/
dochopHbie Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
yI00OpeHus nemetallov-7269055/nemetally-va-gruppy-7265028
[TpakTrueckas Hudposas nadoparopust RELEON

60 | pabora Ne 6. IMpesenrtarus (MHPOYPOK):https://infourok.ru/prezentaciya-k-uroku-
Pemenne elementi-ivgruppi-glavnoy-podgruppi-2533214.html
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AKCIIEPUMEHTAIIb
HBIX 3a1a4 110
Teme "A30T 1

Buneoypok:http://school-collection.edu.ru/
(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-iva-gruppy-7265027

dochop n ux
coeMHeHUs"
Yraepon:
HaX0XJICHUC B
IpUpOJIE, [pezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
aJUIOTPOTIHBIE elementi-ivgruppi-glavnoy-podgruppi-2533214.html
61 MO (UKAITIH; Buneoypok:http://school-collection.edu.ru/
buznveckue u VYpox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
XUMHYECKHE nemetallov-7269055/nemetally-iva-gruppy-7265027
CBOMCTBA,
MIPUMEHEHHE
Oxkcun
yraepona(ll), I[Ipesenranus (MHD®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
OKCH]L elementi-ivgruppi-glavnoy-podgruppi-2533214.html
62 yriepona(IV), Buneoypok:http://school-collection.edu.ru/
yroJibHas Ypoxk(SAKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
KHCJIOTa U €€ nemetallov-7269055/nemetally-iva-gruppy-7265027
CoIH
Pemenue 3amau
63 | pa3nIu4HbIX Pemry EI'D:https://ege.sdamgia.ru/
THUTIOB
Kpemunii: [IpezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-k-uroku-
HAaXO0XIEHUE B elementi-ivgruppi-glavnoy-podgruppi-2533214.html
64 | mpupone, Buneoypok:http://school-collection.edu.ru/
CHIOCOOBI Ypok(AKmacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-

IOJIy4UCHUA,

nemetallov-7269055/nemetally-iva-qruppy-7265027
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¢dusnveckue u

XUMHNYCCKUEC
CBONCTBA
Oxcun [Ipesentamus (MHOOYPOK):https://infourok.ru/prezentaciya-k-uroku-
kpemHusA(IV), elementi-ivgruppi-glavnoy-podgruppi-2533214.html
65 KpEeMHHUEBas Buneoypok:http://school-collection.edu.ru/
KHCJIOTA, VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
CUJIMKATBI nemetallov-7269055/nemetally-iva-gruppy-7265027
IIpumeHeHne . .
[IpezenTanus (MHO®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
KpEMHHUA U €T0 . . .
S O— elementi-ivgruppi-glavnoy-podgruppi-2533214.html
66 CT;lHO ero. Buneoypok:http://school-collection.edu.ru/
’ VYpox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
foytenme, nemetallov-7269055/nemetally-iva-gruppy-7265027
BU/IBI CTEKJIA
Pemrenue 3agau
67 Pa3IUYHBIX Pemry EI'D:https://ege.sdamgia.ru/
TUIIOB
Cucremaruzanus
0o0meHne
68 1000 le i Pemry EI'D:https://ege.sdamgia.ru/
3HAHUI IO TeMe
"Hemeramisr"
KonTponbhas
69 | paOota o Teme Pemry EI'D:https://ege.sdamgia.ru/
"Hemeramnr"
Ananus
pe3yabTaTOB
70 | KOHTPOJBLHOU Pemry EI'D:https://ege.sdamgia.ru/
paboThI,

KOppEeKLHs
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oLmboK

Tlonoxxenue
METAJIOB B

[Tepuoanueckoi .
CHCTEME Buneoypok:http://school-collection.edu.ru/
VYpox(Sxnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
XUMHUYCCKUX . .
EMEHTOR metallov-7200709/metally-obshchie-svoistva-metallov-7183914
71 ) Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
Ocobennoctu . ! . ) .
klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-
CTPOCHHA smesi-istinnye-rastvory-sposoby-v/elektroliz Ypoxk (Lludposas
DICKTPOHIBIX 6ubnuroreka):https://app.onlineschool-1.ru/11-klass/himiya/metally/article
00otouex
aTOMOB
METaJlJIOB
OOGmne Buneoypok :http://school-collection.edu.ru/
usnueckue Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
CBOMCTBa metallov-7200709/metally-obshchie-svoistva-metallov-7183914
72 METaJIJIOB. Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
[Tpumenenwue klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-
METAJJIOB B smesi-istinnye-rastvory-sposoby-v/elektroliz Ypoxk (Lludposas
OBITY ¥ TEXHUKE Oubnuoreka):https://app.onlineschool-1.ru/11-klass/himiya/metally/article
Crutasel Ypok(POLI):https://resh.edu.ru/subject/lesson/4961/ ITpe3enTanus
73 METAILIIOB. (MH®OYPOK): https://infourok.ru/prezentaciya-na-temu-
Koppo3zus elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
METaJUIOB Buneoypok:http://school-collection.edu.ru/
DneKTpOXuMHU4e .
R paT Ypox(POLI):https://resh.edu.ru/subject/lesson/4961/ ITpe3enTarius
. (MH®OVYPOK): https://infourok.ru/prezentaciya-na-temu-
74 | HanpsHKeHMH . . .
elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
METAaJJIOB.

OO0111e crocoosl

Buneoypox:http://school-collection.edu.ru/
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MOJy4YECHUS
METaJUIOB

75

Pemenue 3amau
pa3snu4HbBIX
THUIIOB

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

76

OO6mas
XapaKTEPUCTHKA
MeTajioB TA-
TPYIIIBI
[Tepuoanueckoit
CHCTEMBI
XAMUYECKHUX
3JICMEHTOB.
Harpwuit u xanuii:
MOJTyYeHHUE,
(buzuveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHCHHE
MPOCTHIX
BCIICCTB U MX
COCTMHEHUN.
JlaGopaTopHbIit
OITBIT 4
"B3auMoaencTBU
€ IIEIIOYHBIX U
IIEIOYHO3EMEb
HBIX METAJIJIOB C
BOJIOM

[Tpesentanms (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html Buaeoypoxk:
http://school-collection.edu.ru/
Ypoxk(SAKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-qrupp-7183916
Buneoypokx(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-
metally-schelochnozemelnye-metally-alyuminiy
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(BO3MOXKHO
HCII0JIb30BAHUE
BUJIEOMATEPHAIIO

B)H

Oomas
XapaKTEPUCTHKA
metaioB I1A-

TPYIIIBI

[Tepuoanueckoit

CUCTEMBI [Ipesentamus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
XUMHYIECKHX na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html Buaeoypoxk:
SJICMEHTOB. http://school-collection.edu.ru/

77 Maruwuii u Vpok(SIKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
KaJIBLIMI: metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
MOJTyYeHHUE, Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
busnuecKue u klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-
XUMIUECKHe metally-schelochnozemelnye-metally-alyuminiy
CBOMCTBA,

MIPUMEHEHHE
MIPOCTHIX
BEIIECTB U UX
COETMHEHUHN
Hudposas nadoparopuss RELEON
AKEcTKOCTb BOTBI IMpesenrtanus (MHDPOYPOK):https://infourok.ru/prezentaciya-k-uroku-

78 | ucmocoOsr eé himii-v-klasse-po-teme-zhestkost-vodi-453702.html
yCTpaHCHHA Ypok(AKmnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-

metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154

79 AIOMUHUN: Ypox(SAKnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-

IOJIyuCHHC,

metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-
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[IpezenTtanus (MHPOYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html
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[Ipezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
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MUIIEBON [Ipesentamus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-teme-
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

VYuebnuk s yyamuxces 10 ximacca o6uieo0pa3zoBaTeIbHBIX yUpexkAeHUH (yriryOaeHHbIH

yposenb) - H.E.Ky3uenosa, U.M.TutoBa, H.H. I'apa.-M.:Benrana-I'pad
VYuebnuk s yuamuxcs 11 ximacca o0meo0pa3oBaTeIbHBIX yUpexkAeHUH (yriryOJeHHbIH

yposenb) - H.E.Ky3nenosa, T.H.JIutBunosa, A.H.JleBkun -M.:Benrtana-I'pad

3anaunuk ans yyamuxcs 10,11 knacca o0mieo0pa3oBaTenbHbIX YUpEKISHUN

METOANYECKHUE MATEPHUAJIbBI 1JISA YUUTEJA
1. Joopotusn /1. FO. KonTponupyromas QyHKIHUS MKOJIbHOIO XUMUYECKOTO

skcriepuMenTa // Xumus B mkosue. — 2017, — Ne 3.

2. Eppbirun /1. I1., Humkun E. A. MeTtonuka pemieHus 3a1a4 o XuMuu: y4eo.
nocoOue Jis CTYJEHTOB TeJl. UH-TOB 110 OMoJI. 1 XuM. crieil. — M.: [Ipocsernienue,
1989. — 176 c.

3. 3notHukoB . I'. XUMHYECKUN IKCTIEPUMEHT KaK CrelupUIecKuii MeTo I
oOyuenus // IlepBoe centsadps. — 2007. — Ne 24,

4. Momuanosa I'. H., Cuactuna M. I'. KonndyecTBeHHBIC OTHOIIECHUS B XUMUH //
Xumus g mKoJIbHUKOB. — 2020. — Ne 4.

5. O6mas meToauka o0yuenus xumuu B mikose / P. I'. ViBanosa, H. A.
I'opoaunosa, /1. FO. Jlo6potun u ap.; o pex. P. I'. Banosoii. — M.: [Ipoda,
2008. — 319 c. (Poccwmiickas akanemust oopasoBaHus — yuutenio). A.A. Kasepuna,
P.I'. IBanoBa. I'n. HopmaTuBHas 6a3a XUMHYECKOTr0 00pa30BaHUs B CpeHEH
LIKOJIE.

6.Xumus. Pemenne 3ajaHuii MOBBIICHHOTO U BBICOKOT'O YPOBHS CJIIOKHOCTH.

Kak nonyuuts makcumanbHbiil 0ain Ha EI'D: yue6. mocobue / A. A. KaBepuHa,



I'. H. Monuanosa, H. B. CBupuaenkona, C. B. CraxanoBa. — M.: HTennekr-

LenTtp,

2015. - 216 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
Ypox (POI) https://resh.edu.ru

Ypoxk (HcmopTain) https://nsportal.ru

(AKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Ipesentamnus (Mudoypoxk) https://infourok.ru
bubnuoteka [{OK https://m.edsoo.ru

[IpesenTtarnus (3nanmno) https://znanio.ru

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

VYpok : https://urok.1sept.ru

VYpok, npezerranuu:https://multiurok.ru
Ypox(@OKCDOP/):https://foxford.ru
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