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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencrasieHHbix B denepanbHOM TOCYJIapCTBEHHOM 0O0pa3oBaTEILHOM
craggapre COO, c yuérom Konuenuuu npenomaBaHus y4eOHOTO MpeamMera
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit  deaeparum,
pean3yIouX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue [paBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuenue mpeamera, pealumzyeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npo@uiIbHOrO 0Oy4YeHUsl, MPU3BAHO OOECHEUYUTh O0O0IIE00pa30BaTENbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHUs] B OpraHHu3anusix mpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 MPHUOPUTETHBIX AUCIUILIUH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» IMOJTydaeT
NoApOOHYI0  HHTEPIPETallMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, ColepkKaHus,
pe3ynbTaToB OOydeHUS M TPeOOBAaHWK K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e UHGOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpol obecrneunBaeT
MOJIyYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCIUTAHUS U PA3BUTHUSI 00YUAIONIUXCSl CPEACTBAMU MIPEAMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNieSICHUe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
M3Y4YeHUs Y4EeOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHKEHHM OOydarommxcs B
paMKax HTOrOoBOM arrectaliud B (GOpME €IMHOrO0 TOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO N3YUEHUS XUMUH:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJAEpKaHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTAENbHBIX MpoQuiei, mnperycMaTpuBaeT



pacnpenesneHue M CTPYKTYPHUPOBAaHHWE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMEpHOE pacnpeesieHue yueOHOro BpeMEHU, PEKOMEH,TyEeMOT0 JIJIsI
W3YUYCHHUS OTIEIIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TMOCIEIOBATEIbHOCTh HW3YUYEHUSI Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e AT METOIMYECKYIO MHTEPIIPETALNIO LEIEH U 3a]1a4 U3yUYEHUs MpeIMeETa
Ha yTiIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), @ TaKXKe C y4YETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JACMCTBHIA  0O0ydYaroIllerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a npejesiaM yCTaHOBICHHOM MPOrpaMMON 110 XUMUHU 00513aTeTLHOM
(MHBapHAHTHOW) COCTAaBIISIONICH CcoJepKaHUsl Y4eOHOro mpenMera «XuMUs
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOouisi 00y4eHHUs.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cHUCTEME
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO U3Y4YEHHUS HAlpaBlIeH Ha Pean3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIINUM TANlOM MOJTyYEHHSI XUMUYECKOTO 00pa30oBaHus
B paMKax H3y4YEHHUs CIHELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B a1011 cBsI3M n3yueHue npeamera « XuMHush» OpUEHTUPOBAHO ITPEUMYILIECTBEHHO HA
pacuipeHre H yriiyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOy4Jaronuxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPMIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOIMIEro TIOMYYeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranum3zanusx mnpodeccuoHanpHoro ooOpazoBaHus. Hapsay ¢ sTum, B cBeTe
tpeboBannit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
o0pa3oBaTeIbHOI MPOrpaMMBbl CPEIHETO O0IEro 00pa30BaHus U3yUYEHHUE MpeaMeTa
«X¥UMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BuTUsl OOywaroumxcs, Ha (OPMUPOBAHHE Y HHUX OOIIEHHTEIIEKTYaIbHbIX
YMEHHM, YMEHMH palMOHANIM3alNU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
NEATEIbHOCTH, UMEIOLINX MEKIMCUUILUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.



CocTaBngmyMy TpeaMeTa «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHbIE Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPXKAHHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHATH nojoxenuss GI'OC COO o paznuuugax 6a30BOro U yriryoJI€HHOTO ypOBHEN
U3YUYEHUS NIPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHWYECKass XUMUS» COCTaBISET COBOKYIIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cUcTeMa
3HAHMM MOJy4YaeT ONPENEIEHHOE TEOPETHUECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTBH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOrHUECKOT0 MaTepUara.
Tak, Ha yriayOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIyOJIeHUs IPEICTABICHUN O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenue nepuonnyeckoro 3akoHa u llepmonnueckoid cHCTEMBl XUMHUYECKHX
3JIEMEHTOB 0a3MpyeTcsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUSIX
O CTpOeHUH aroMa. XHUMHUYECKas CBsI3b OOBSICHSAETCS C TOUKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUIIOB peakuuid JOMOJHSAETCS
dbopMUpOBaHHEM MPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XUMHUH ITPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocodoe
BHHUMaHKE BOIIPOcaM 00 3JIEKTPOHHBIX 3P (deKTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIIvii.

Oco0oe 3HaUe€HNE UMEET TO, YTO Ha COJIEP )KaHNE KYPCOB XUMUU yTiyO01EHHOTO
YPOBHS U3YUEHHUS I KJIACCOB OMpeeaEHHOro mpoduis (T1aBHBIM 00pa30oM Ha MX
CTPYKTYpY M XapakTep JOMOJHEHMM K OOIIel cucTeMe MpeAMETHBIX 3HaHUMN)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeAMETbl. Tak, HampuMmep, B COJEpKaHHUU
npeaMeTa A KJIAcCOB XMMUKO-(PU3nyeckoro npodusis 00ib110€ 3HaYeHUue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomein xumuu. [Ipu usyuenun npeamera
B JIaHHOM CJIy4yae akUeHT OyJIeT caenaH Ha OOIIHOCTh METOJIOB TO3HaHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozeKyJsipHast Teopus B PU3UKE), 3aKOHBI COXPAHEHMSI MACChI U SHEPTUH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIEHUS O CTPOEHUH BEUIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJACCOB XUMHUKO-
ounonornueckoro npoduiasi OONBLINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae nmpeocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpraHU3alliy KIETKH KaK OMOJIOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy>)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH IPOLECCOB (POTOCHMHTE3a, JIbIXaHU,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MaremaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o01ero oopazoBanus (Ha 6a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Penienue 3Toil 3aaaum Ha
yriayOnEHHOM YypOBHE HU3YYEHHs MpeAMeTa MpeArnoiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylied ponu B oOecredeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00eCleyeHnn palroOHAIBHOTO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MUPOBO33pEHUSI U OOIEH KyJbTypbl UY€lOBEKa, a TAaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHAAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XMMHUYECKOM PABHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 0OIINX
Hay4HBIX NMPUHLIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0yJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN A7 OOBSICHEHUS
KJIIOYEBBIX MW U NMpOOJIEM COBPEMEHHOM XUMUH, JUISI OOBSICHEHMS U



MPOTHO3UPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUHYIO MPHUPOIY;
TPaMOTHOTO perIeHus Mpo0JIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UIIMKA SKOJIOTHUECKON 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M TMPOU3BOACTBEHHON JI€ATEIHOCTH YEJIOBEKa, CBSI3aHHOM C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPabOTKOM BEILIECTB;

e yIIIyOJICHUE MPECTABICHUHN O HAYYHBIX METOIaX MO3HAHMS, HEOOXOIMMBIX
JUISL TIPUOOpETeHUS yMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEIHEBHOM JKU3HM.

B nmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs NMPU U3YUYCHUU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  ypPOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKE 1IETU U 3a]]a41, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I0O3HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0O0JIACTH TEOPETHYECKUX U
MPUKIATHBIX HCCIIECIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHUIO, CIOCOOHOCTEW K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e Ppa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYAIbHBIX M TBOPUYCCKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (opmMupoBaHHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYPbI, TPUOOPETEHHUE OIbITA OOIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN AEeITESIbHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIS M3YUCHHUS XUMHH Ha yTITyOJEHHOM
YpOBHE CpeaHero odiero oopazoBaHus, coctaiset 204 yacos: B 10 kinacce — 102
yaca (3 gaca B Hezento), B 11 knacce — 102 vaca (3 yaca B HeZleno).



COAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHHE OPraHUYECKON XUMUU, PEICTABIEHUE O MHOTO00pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COeAMHEHUSIX. TUIbI THOPUIU3AIIMKI AaTOMHBIX OpOUTANICH yTiepo/a.
MexaHu3Mbl  00pa30BaHHA KOBAJICHTHOW CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopust crpoeHus opraHuueckux coeauHennii A.M. bytnepoBa u
COBPEMEHHBbIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COoeAUHEHUN. MOoNeKyaspHble W  CTPYKTypHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHass. M3omepus. Buuabl u30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTraHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranumdeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

DKCIIepUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHUu (TUIaBJICHUE,
OoOyTJIMBaHHE W TOPEHHE), KOHCTPYHUPOBAHHE MOJENEH MOJIEKYJl OpraHuYeCKUX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps ankaHoB, 001Iast popMyia, HOMEHKIATypa U
M30Mepusl. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOOyTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIIOCOOBI MOTYyYEHU U TPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP2-THOPH IH3aLHs
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUE CBOMCTBA AJIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuyu MPUCOCOUHEHHS, 3aMEIICHUS B O-TOJOKEHUE NpPH JIBOWHOW CBS3H,
nonuMepu3anuu 1 okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JABOMHYIO CBS3b. CIIOCOOBI MOMYYEHUSI U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccuukanusi ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHUE aJIKaIueHOB.

Aunkunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMUYECKHE CBOMCTBA: PEAKIIUU TPUCOECTUHEHHUS, TUMEPU3ALNU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YTIEeBOJOPOJbl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmrast hopMysia, HOMEHKIIATypa U U30MEPHsl. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpoeHue MoJeKyiabl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJUKalle, PEAKUWHA NPUCOCAUHEHUS, OKUCIEHHE TOMOJIOTOB
oen3ona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepuzanus ctupona. CrocoObl MOIy4eHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Tpuponnsiit ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



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

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIIy, HUTPOrpyNMly, IUaHOTPYIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE H TP CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aHUMOJICWCTBHE alETHIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yIJIepoJia ¥ BOAOPO/Ia B OPraHMYECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMJIeHUE C KoyuekiusMu «Hedte» u «Yromby, ¢ oOpasiamu
MJJACTMACC, KaydyKOB WM PE3WHBI, MOJEJIMPOBAHHE MOJIEKYJI YTJIEBOJIOPOJIOB U
raJIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorumdeckuid psu, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICHCTBHE C  OpPraHUYECKUMH W  HEOPraHUYECKUMHM  KHCIIOTaMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeo(pUILHOTO 3amelieHus. JleiicTBrue Ha
opranu3M denoBeka. CrocoObl MOTydeHHs U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO simpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHwle peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. Pu3nuecKkue CBOWCTBA albJIETUIOB U
KETOHOB. XMMUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUU IPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus dTepUPUKAMM, PEAKIUH C YYacCTHEM YIJIEBOAOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBureny BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEUHOBas, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKHE CBOMCTBA: THUAPOJIW3 B KHUCJIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeNeNbHbBIX JKUPHBIX KUCIOT. KUpbI B IPUPOJE.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwras xapakTepucTHka yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CIIUPTOBBIX U aJIbJICTUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmail,
INIMKOTeH W Hemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3BI: TUIAPOJIH3, MOdyYeHHe >PHUpPOB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJICHUE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Couptel U (eHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C10XKHBIC YPUPHD».

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIYH — IpeJICTaBUTENIb aMUHOB apoMaTHuyeckoro psaa. CTpoeHue aHUJIMHA.
B3aumHoe BimMsHHME Tpymnm aTOMOB B MoJiekysne aHmiImHa. (OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHoB. [lojydyeHue aHuUIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
aMUHOKHUCIIOT: TJIMIMH, ajanuH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonorndeckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEpUMEHTAIbHbIE METOJIbl M3y4YCeHHUs BEIIECTB U MX IMPEBpaIlCHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepkalire opraHu4eckue CoeIMHeHUs» U «Pacro3HaBaHne opraHuuecKux
COEIMHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeTUHEHMUS.

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[Tomumepuble Mmatepuanbl. [lmacTmaccbl  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTanueHOoBBIN, XJIOPOIIPEHOBBIN, H30TPEHOBBIN) M CUIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIALIME OJIMMEPBI, OMOpa3iaraeMble MOJUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIINX B €T0 COCTaB, HAXO0XKAECHUE MOJIEKYJISIPHOU
(bopMyITBI OPraHNUYECKOTO COeTMHEHUS TI0 Macce (00BEMY ) MPOIYKTOB CrOpaHusi, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIUU H/UIU HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpeAesieHUue A0IH
BBIX0/1a MMPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanus MeXIpeaMETHBIX CBS3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTeCTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, MPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUUECKU YpOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEIlleCTBA, (PU3UUECKUE BEIMYMHBI, €IUHUIIBI WU3MEPEHUsS, CKOPOCTb, SHEPIus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEpPOTPO(PHBIA TUIT MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, nBIXaHWE, OENKHW, YTJIEBOIbI, JKUPBI, HYKIECHHOBBIC KHUCIIOTHI,
(hepMEeHTHI.



['eorpadus: monae3Hple UCKONAEMbI€, TOIUIUBO.
TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPENICTBA, MaTEPUAJIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW snemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OpPOMTAISIM.
DJNEeKTpOHHBIE KOHPUTYpALlMM aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
.. MenneneeBa. CBsi3b NEpUOAMYECKOTO 3akoHa U Ilepronnueckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprofaM. 3Ha4YE€HNE NEPUOINIECKOTO
3akoHa [[.11. MeHpeneena.

XUMHUYECKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbeie cBsa3u. BomoponHas CBA3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T'€OMETPHUUECKUM CTPOEHUEM (HAa MIPUMEPE COETUHEHHI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHrEe 0 KOMIUIEKCHBIX cOeAMHEHNIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COCIMHEHUM.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYp) M CBOMCTBA BELIECTB.

[Tonarue o aucnepcHbix cucremax. MctunHbie pactBopsl. [Ipencrasienue o
KOJUTOMHBIX pacTtBopax. CmocoObl BBIPRXKEHHUS KOHILIEHTPALIMA PAcCTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHLEHTpanusa. HacelleHnsie n
HEHACBILEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTtannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON U OpraHuvecKou
XUMUH. 3aKOH COXPAHEHHSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBpaICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G (HEKTh XUMUIECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpPATUMBIEC pEeaKITNU. XUMHUUYECKoe paBHOBecue. KoHcTanTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIMX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M ClIa0ble  3JIEKTPOJUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMeEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTENb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DNEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
pa3oKEHUE TEPOKCUAA BOJOPOJAa B TMPHUCYTCTBUU KaTAIM3aTOpa, MOMAEIU
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxxenne HemeTaiwioB B [leproindyeckoi CUCTeME XUMUYECKHUX 3JIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoa, cepsl, pocdopa u
yriiepona).

Bonopon. ITlomydyenue, gusnueckue M XMMHYECKUE CBOMCTBA: PEaKIUU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HMYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U TPOMBIIUIEHHbBIE CIIOCOOBI MOJYyUYEHHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U NX COCIMHEHHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKMe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. HaxoxpaeHume B TpHUPOAE, CIIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumasl. Oxcupn cepbui(1V), okxcua
cepsl(V1). CepHucTas v cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTU CBOMCTB a30THOU KUCTOTHL. [IpruMeHeHue a3zoTa
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenue B mpupoje, CrnocoObl MOTy4deHUs, (U3UYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. llpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrinepon, HaxoxaeHWe B HOpUpoAe. AJIIOTPOIHBIE  MOJAU(DUKALMM.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTBIX BELIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOAOM, H €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE H
xumuyeckue cporictBa. Okcun kpeMuusi(1V), KpemHHEBass KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetaiuioB B Ileproanyeckor cucTeMe XMMUUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
¢uznyeckue cBoiicTBa MeTawioB. lIpuMeHeHue MeTamsioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  metawioB.  OOmMe  CrocoOsl
NOJIyYEHUS METaJIJIOB: TUAPOMETAILTYPrUsl, NAPOMETAIUTYPIusi,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mas xapakrepuctrka MetamioB |A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nueckue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

Oo6mas xapaktepuctuka metamioB |IA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
XKécTtkocTh BOJBI U CIOCOOBI €€ yCTPaHEHHUS.

AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIAa U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi  xapakTepucThKa MeTawioB moOouHbXx mnoarpymn  (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuisl U conu xene3a(ll) u sxenesza(lll). [lomydenne u npumeHeHue xenesa u
€ro CIJIaBOB.

Pu3nYeCcKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue n
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [[puMenenune
[AHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3Yy4YEHUE KOJUIEKUMU «MeTalibl W CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJIECHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBI METAJJIOB, B3aWMOJICHCTBUE THUIAPOKCHUIOB AJTOMUHHUS U LHHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTasuibl TOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xumun B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HaYYHBIX METOJIaX MO3HAHUS U METO0JIOTMU HAy4YHOT0 HccienoBaHus. Hayunsie
MPUHIIUIBI OPTaHU3aUK XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliyieHHbIE CITOCOOBI
MOJTYyYeHUs] BaXXHEUIIIUX BEIIECTB (Ha MpuUMepe MPOM3BOJACTBA aMMHaKa, CEpPHOU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

Xumuss UM 3I0pOBbE UelioBeKa. JlekapcTBeHHble cpexacTBa. lIpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIUHBI.

XUMHsI TAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0€301acCHOr0 UCIIOIb30BaHUs MpenapaToB OLITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OCTOH).

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KPaCKH, CTEKIJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOrMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce Wi 00bEMY OHOTO U3 yUaCTBYIOUIUX B PEAKIIUHU BELIECTB, MAaCChl
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OJTHO U3 BEIIECTB UMEET
pUMeECH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) NPOAYKTA PEAKIUH, €CIU OJIHO
U3 BEILIECTB JaHO B BHAE pacTBoOpa ¢ ONpEHeIE€HHOM MacCOBOM J0Jen
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALlUX BEILIECTBA B
pacTBOpe, A0JIM BBIXOAA MPOIYKTA PEAKIUU OT TEOPETUUECKN BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpraHW4eCcKoN XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIONIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATUH, TaK U MOHATHH, NPUHATHIX B OTAEJIbHBIX
IIpEAMETaxX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIA (DaKT, TUHOTE3a,
TEOpusl, 3aKOH, aHaJU3, CUHTE3, KiIacCU(UKAIUs, MEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOEIb, MOJIEIMPOBAHHUE.

dusznka: MaTepusi, MUKPOMHP, MAaKPOMHUP, aTOM, FJIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TONBI, PAANOAKTUBHOCTbh, MOJIEKYJIA, JHEPTETUYECKUN YPOBEHB, BELIECTBO,
Ten0, 00bEM, arperaTHOE COCTOSIHME BEILEeCTBA, WJEalIbHBIM ra3, (uznyeckue
BEJIMYUHBI, EAMHULBI U3MEPEHMSI, CKOPOCTh, SHEPIHS, Macca.

buonorus: kierka, opranusM, 3KocrucTema, onocdepa, MeTadboInu3M, MaKpo- U
MUKpPOAJIEMEHTbI, OCJKH, XKUPbI, YIJIEBOJbl, HYKIIEUHOBBIE KHCIIOThI, (PEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOAaeMbl€, TOILIMBO,
pecypchl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAs MPOMBILIJIEHHOCTb,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHX
IIpEenapaToB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPHANIOB, JJIEKTPOHHAA
IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACICHHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XUMHUS»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYEOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;

VMHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIN3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJEICTBUN
MOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DH3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) TPy10BOT0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  YueOHO-HCCIeI0BaTeIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYruxX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TPAKTHYECKUX 3a]a4y
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPOPEeccuil pa3IudyHOro poja, B TOM
YuCJIe Ha OCHOBE IPUMEHEHUS TTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3ybTaTaM TPYJAOBOM IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIIBHOM CPEJIbl;

OCO3HAHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELIeHNs] BOIPOCOB PAllMOHAIBLHOIO MPUPOI0IIOIb30BAHUS;



AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NIPOTHUBOCTOSTH HJICOJOTHHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU
1 OOLIECTBEHHOM NPAKTUKH;

MOHMMAaHUSl CHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeacTaBiieHuss 00 OKpyKaroleM MHUpE Kak O €IMHCTBE MPHUPOIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIbHOW KYJBTYPbl, B PEIICHUU TJI00ATBHBIX MpoOIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKU KOM(POPTHOM KUZHH KAXKIOTO YieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSCHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUCHHS Ha
OCHOBE Hay4YHBIX ()aKTOB ¥ UMEIOIINXCS JAHHBIX C IICJIbIO MOTYUYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN eI TENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paznuyHbIX chepax npodeccruoHaabHOM
JIESITETbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtamnpenMeTHbIe pe3yabTaThl OCBOCHHS TIPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHENU(PHUKY METOIOB IO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIece, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeIOBaHNE, HAOTIOACHNE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaIbHbIC y4eOHBIC NEHCTBUs (ITO3HABATEIbHBIC, KOMMYHHUKATHBHEIE,

peryJISITUBHBIC), 0o0ecIIeYnBaroIne dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOITHXCs;
CITOCOOHOCTBH 0o0yyarommxcs HUCIIOJIb30BATH OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpPCAIbHbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE AeiiCTBHS

1) 0a3oBble JJOrH4YecKue JeCTBUSI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTATHI ACATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMH;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIOIINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU I KJIacCU(PUKAIIMKU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSAMU,

CTPOUTH JIOTMYECKWE PACCYXJICHHUS (MHIAYKTUBHBIC, JICIYKTUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHHUE XUMUUYECKON peaKIuu
— MPU PElICHUH Y4YEOHBIX IMO3HABATEIBHBIX M TMPAKTHYECKUX 3a7ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI1 BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEUIECTB U XMMHUYECKUX
peakuuit;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAaHUSA M  IPOBEACHUS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
000O0IIEHHS U BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIbTaTOB UCCIIEI0BAHNU,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHPOpMaLMK, HEOOXOAMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMYy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MIPU PabOTE C XUMUUECKOU
uHboOpMalMel: MPUMEHITh MEXKIpPEAMETHbIE ((pU3NYEeCKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCITI0JIb30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISAHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe 1eliCTBHA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI B XOJI€ TUAJIOTa W/UIT!
JMCKYCCHH, BEICKA3bIBATh HJICH, (DOPMYIUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIHHO BBITOJTHCHHS MPE/I0KEHHOM 3a1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMHU NP BHITIOJIHEHUN
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUYCCKONH pabOThI 10 MCCICTOBAHUIO CBOWMCTB
W3Y4aeMbIX BEIICCTB, peaanu3allii yIeOHOTO MPOCKTa, U (POPMYIHMPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBINIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HauoOoJjee
3¢ (}exTUBHBIN Ccrnoco0 HX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYULIECTBJISATh CAMOKOHTPOJIb JEATEIBHOCTHM HAa OCHOBE CaMOaHalIW3a MU
CaMOOLICHKHU.

ITPEAMETHBIE PE3YJIBTATDBI



[TpenMeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMUU Ha yriyOI&éHHOM
YPOBHE Ha YPOBHE CpPEIHEr0 00Iero o0pa3oBaHusl BKJIIOYAIOT ClIEU(pHUECKUe JUIs
y4eOHOro mpeameTa « XUMHUS» HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI IeHCTBUH 110
OCBOEHUIO, UHTEPIpETAMN U NpeoOpa30BaHUIO 3HAHWM, BUABI JIEATEIBHOCTH 10
IOJ[yYEHUIO HOBOTO 3HAaHUS W MNPUMEHEHHUIO 3HAHUI B pPa3IMUYHBIX y4E€OHBIX
CUTYyalUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C XUMHUEH. B
IPOTpaMMeE II0 XUMHHM TNPEAMETHBIE PE3YJbTAaThl MPEACTABICHBI 10 TroAaM
U3Y4YECHUS.

10 KJIACC

[IpenmeTHbie pe3ynapTaThl OCBOEHHUS Kypca «OpraHmyeckas XUMHSD)
OTpaXkaroT:

Cc()OPMUPOBAHHOCTh MPEJACTABICHUN: O MECTE€ W 3HAUYEHUU OPraHUYECKOH
XUMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ poJu B OOECIeUeHUH YCTOWYUBOTO
pa3BUTHUS YEIIOBEYECTBA B PEIICHUU MPOOJIEM HKOJIOTHYECKON, SJHEPTETUYECKON U
MUIIEBONH O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX HNCTOYHHUKOB SHEPruH, B o0ecrnieueHnu paIoHaIbLHOTO
MPUPOOTIOIH30BaHUs, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJIHOM CpENE;

BJIQJICHHE  CHCTEMOM  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATUS — XUMHUYECKUHN DJIEMEHT, aTOM, SAPO U DIEKTPOHHAS
obojoyka aroma, S-, P-, d-aToMHbIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUS aToma, TUOpuAM3alMsg AaTOMHBIX OpOuTajneil, HWOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIIbHOCTD, CTEIIEHh OKUCIICHUS, XUMHUECKasl CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YIIEPOAHBIA CKENIET, GyHKIUOHATbHAS
rpynmna, pagukai, CTpYKTypHble (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIE,
CKEJIETHbIE), M30MEpHUsSl CTPYKTypHas M TPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKas), W30MEPhI, TOMOJIOTMUECKUW P, TOMOJIOTH, YTIEBOJOPOIbI,
KHUCTIOPOJI- M a30TCOJEPIKAIINE OPTaHUYECKUE COCTUHEHHS, MOHOMEp, TOJIMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS;, TEOPUHU, 3aKOHBI
(nepuonunueckuii 3akoH J[. M. MeHnneneeBa, Teopusi CTPOCHHUS OPTraHUYECKUX
BeniecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUsI MAacChl BEILIECTB, 3aKOH COXPaHEHUS
U TIpPEeBpaICHUS OJHEPrUM TPU XUMHUYECKHX PpEaKIUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAllHe B OCHOBE
MOHUMAaHUS IPUINHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUI; TTPEICTABICHHUS O
MEXaHU3MaX XUMHUYECKUX PEaKIuid, TEePMOJMHAMHYECCKUX ¢ KHHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYTII aTOMOB B
MoOJIeKyJax (MHAYKTUBHBIM U Me30MepHbIN 3ddekThi, opueHTanTsl | u |l pona);



dakToNOTUYECKUEe CBEACHHS O CBOICTBaX, COCTaBe, MOJYyYEHHWH U OE30MacHOM
UCIIOJIb30BAaHUU BAXXHEHMIIIMX OPraHWYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN
JeSITEIbHOCTH YeTIOBEeKa, OOIINX HAYYHBIX TPUHIIUIIAX XUMHUECKOTO IIPOU3BOICTBA
(Ha mpuMepe POU3BOICTBA METaHOIa, MEpepadOTKH HEDTH);

c(hOpMHPOBAHHOCTh YMEHUI: BBISBISITH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBIMBAaTh MX B3aMMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHUS MPHU
ONMCAHNU COCTaBa, CTPOCHUS U CBOMCTB OPTraHUYECKUX COCINHEHUM;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY Il COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTaBIISITh YPABHEHUS XMUMHUYCCKUX PEAKIUN M PACKPBIBATh WX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEaKIMH  MOCPEACTBOM  COCTaBJICHMS
AIIEKTPOHHOTO ©0ajaHca »JTUX pEaKIUi, peakiuii HOHHOro oOMEeHa IyTEM
COCTaBJICHHSI X TIOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUI;

U3rOTaBJIMBATh MOJIEIM MOJIEKYJI OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh NMPUHAUIEKHOCTh M3yUEHHBIX
OPraHUYECKUX BEIIECTB IO HUX COCTaBYy M CTPOCHHMIO K OIpeAeIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHUYECKOU
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIBHBIE HA3BaHWS AJIA OTICIBHBIX
Ipe/ICTaBUTENIe OPraHNYeCKUX BEIIECTB (3TUJICH, alleTHJIEH, TOJMYOJ, TIULEPHUH,
ATWJIECHTJIMKONb, (PEHOd, (QopMalblIerusl, aneTalbJeruj, aleToH, MypaBbUHas
KHCJIOTa, YKCYCHasi KUCJIOTa, CTEapUHOBAsi, OJIEMHOBAsA, NAJIbMUTUHOBAS KUCIIOTHI,
IJIMLWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

C(OPMUPOBAHHOCTh YMEHHUS OINPEACNATh BHUJI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMAX (KOBAJICHTHAs W HWOHHas CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS TPHUMEHATH TMOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiecTB A. M. byTiepoBa jjisi 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS;

c(OpMUPOBAHHOCTH YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NUECKHE
U XMMUYECKHE CBOWCTBA THUMHMYHBIX TPEACTABUTENCH pAa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoOMaTHYECKUX YTJIEBOAOPOJOB, CIUPTOB, albJETUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOCIAWHEHUN W AMUHOB,
aAMHUHOKHCIIOT,  O€NKOB, yrieBojoB (MOHO-, M- U  MOJIMCAXapUIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXKAY  HHUMH  ypaBHEHHUSIMHU



COOTBETCTBYIOIIMX XHMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyur;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKHX COCTUHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- M T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHHUKHU YTIICBOIOPOTHOTO
CBIPbsl (He(PTh, MPUPOAHBIN T'a3, YTOJIb), CIIOCOOBI €ro NepepaboTKH U MPAKTHIECKOE
IPUMEHEHHE TIPOTYKTOB TIepepaboTKy;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/aX TO3HaHUS — HAOJIOJCHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHUS PUMEHSITH OCHOBHBIE OTIEPAIlU MBICIIUTEIHLHOM
NESATEIbHOCTH — aHAIM3 U CHHTE3, CpaBHEHHE, 000OIlEeHHEe, CHCTEeMAaTHU3aIHIo,
BEISIBJICHHE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€d — JJI U3YUYCHUSI CBOWCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMUA U TIPEJICTABIICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0onee OCO3HAHHOTO TOHMUMAaHUSl CYIIHOCTH MAaTEepUaIbHOTO EIMHCTBA MHUPA,
WCITOJIb30BaTh CHCTEMHBIC 3HAHUS IO OPTaHWYECKONH XUMHUHU ISl OOBSICHEHHS U
MIPOTHO3WPOBAHUS SBJICHUH, MMEIONUX €CTECTBEHHO-HAYYHYIO IIPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUMN: MPOBOAUTH PACUETHI IO XUMUYECKUM (PopMysiam
U YpPaBHEHUSM XMMHUYECKHX PEAKIUH C HCIOJb30BaHUEM (PU3UYECKUX BEIUYUH
(macca, 00BEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUETHl O HAXOXKICHUIO XUMHYECKOW (POpMYIIBI
BEII[ECTBA 110 M3BECTHBIM MACCOBBIM JOJISIM XMMHYECKHX JJICMEHTOB, MPOIYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HBIX BEIIECTB,;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATH M OIEHUBATH
C MO3UIMHA  DKOJOTMYECKOM  0€30macHOCTH  MOCJIEACTBUSL  OBITOBOM |
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C mepepaboTKON BEIIECTB,
WCITOJIB30BaTh TOJYyYCHHBIC 3HAHUS JIJIS IPUHITHS TPAMOTHBIX PEIICHHH MPoOIeM
B CUTYAITUsX, CBI3aHHBIX C XUMHUCH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMUYCCKANA DJKCIEPUMEHT (TIOJIyYeHHE W W3YYCHHE CBOMCTB OPTraHUYECKHX
BEIIECTB, KAa4YECTBCHHBIE PEAKIMU YIJEBOJOPOIOB PA3IUYHBIX KIACCOB U
KHCIIOPOJICOIEPKAIMUX OPTaHMYECKUX BEIECTB, PEIICHHUE AKCIIEPUMEHTATBHBIX
3alady 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM TPABHII
Oe3omacHOro oOpalleHusi ¢ BelleCTBaMU U JabOpaTOpHBIM 00OpYAOBaHUEM,



dbopMynupoBaTh 1€Tb HUCCIEIOBaHUS, MPEACTABIATh B pPa3nuyHOW Qopme
pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTB;
c(OpMUPOBAHHOCTH YMEHHIA:

COOJIIOIaTh MpaBUiIa SKOJIOTMUYECKU 11eJIECO00Pa3HOro MOBEACHUS B OBITY U
TPYJAOBON NEATEIBHOCTU B LIEISAX COXPAHEHMs CBOETO 3/0POBbs, OKpYy Karolien
IPUPOIHON Cpebl U JOCTHKEHUS €€ YCTOWYMBOIO Pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHHU3MBI
OIpeeNEHHBIX OPraHNYEeCKUX BELIECTB, MOHMUMasi cMbIca nokasarens [1J1K;

aHaJIM3UPOBATh L€1ecO00pPa3HOCTh NPUMEHEHUs OPraHUYECKUX BEILIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHHS PUCK-TI0JIb34;

c()OPMHPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH IL€JEHANPABICHHBI IOUCK
XUMHUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTepaTypa, CpelIcTBa MaccoBoi uHpopMauu, HTEpHET U Apyrue), KpUTUUECKU
aHaJIM3UPOBATh XUMUUECKYI0 HH(OpMaLIKIO, IepepadbaThIBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a1aueil.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHUYecKas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW NPHUPOJbI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ pOJM B OOECIEYECHUU YCTOWIHUBOTO
pa3BUTHS, B PEIICHUM TPOOJEM DKOJOTUYECKOW, DHEPreTHUECKOW W IHINEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MaTEPHUAOB, HOBBIX
HMCTOYHUKOB DHEPrUHU, B OOECIEUCHUM PAllMOHAJILHOIO MPUPOAOIOIL30BaHuUs, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3J0POBBIO U TMPUPOJHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAraIOIIHNE MTOHATUS — XUMUUECKUI DJIEMEHT, aTOM, IO aTOMa, U30TOIIbI,
9JIEKTPOHHass 000JI0Yka aTtoma, S-, P-, d-aTOMHBIE OpOWTAIH, OCHOBHOE W
BO30YXIEHHOE COCTOSIHMSI aTOMa, THOpUIM3AIMs aTOMHBIX OpOWTaNeH, HOH,
MOJIEKYJia, BaJEHTHOCTb, DJICKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAas, MeTAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKasl peakius, pacTBOpP, BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHUYECKAsT JUCCOLMAlIMs, CTENEHb JIHUCCOLMAIlUH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENIb, BOCCTAHOBHUTENb, TEIIOBOM 3dPexT
XUMHYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKLINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOpHs DIIEKTPOJIMTHUECKON IHUCCOLMALMU, NEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U



IIPEBPAILECHNS] JHEPTUU NPU XMMHUUYECKUX PEaKLUAX, 3aKOH IOCTOSHCTBA COCTABA
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK
XUMHH, MAPOBO33PEHYECKHUE 3HAHNUS, JIEKAIIUE B OCHOBE IOHUMAHUS IPUYUHHOCTH
Y CUCTEMHOCTH XUMUYECKHUX SIBJICHUI; COBPEMEHHBIE NPEICTABICHUS O CTPOCHUU
BEILIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJSIDPHOM M HAJMOJEKYJSIPHOM YPOBHSX;
IPEACTABICHUS] O MEXAaHM3MAaX XUMHUYECKUX PEAKUHA, TEPMOAMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX NPOTEKaHUs, O XMMHUYECKOM PaBHOBECHHU,
pacTBOpax M JUCHEPCHBIX CHUCTEMaX; (PaKTOJIOTMYECKUE CBEACHMSI O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30I1aCHOM MCMOJIb30BAaHUM BaXKHEUIINX HEOPTAHUYECKUX
BEUIECTB B OBITYy W MPAKTUYECKOM JESATEIbHOCTH 4YeJIOBEKa, OOIIMX Hay4HbIX
MIPUHLHANIAX XUMAYECKOTO ITPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHMII: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IIPU
ONMCAaHUN HEOPIaHWYECKUX BEILECTB U UX IPEBPALICHUM;

c(OPMHPOBAHHOCTh YMEHHS MCHOJb30BATh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHMSX, BUJ XMMHUYECKOW CBSI3U (KOBAJIEHTHAs,
WOHHAs, MEeTaJuInyeckas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOM pEelETKU
KOHKPETHOTO BEILIECTBA;

Cc()OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCHUMOCTh CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUMA KPUCTAUIMYECKOW PEMIETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCU(DUIIMPOBATH: HEOPraHMUYECKUE BEIIECTBA
10 UX COCTABY, XUMUYECKHE PEAKLIMHU IO PA3JIMYHBIM IIPU3HAKAM (YHCIIy U COCTaBY
pearupymomux BEIIECTB, TEIJIOBOMY 3(PQEKTy peakiHH, U3MEHEHHIO CTeleHen
OKHUCJIEHHSI JJIEMEHTOB, OOpaTHMMOCTH, YYAaCTHIO Karajiu3aTopa W Jpyrue);
CaMOCTOATENILHO BBIOMpAaTh OCHOBAaHUA W KPUTEPUM JUIsl  KJIacCU(PUKALMU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOIUUYECKOTO 3aKoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IMEPHOJIOB
Ileppnogumueckorn  cucremsl  J[.MI.  MenneneeBa,  HCHOJNB3ys  NOHITHUSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTaIM», «OCHOBHOE U BO30YKIAEHHOE JHEPreTUYECKHE COCTOSHUS aToMay;



OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB M HX
coeuHeHnd 1o nepuogaMm u rpynnaMm Ilepuomnmueckoir cucremsr [ M.
MenneneeBa, BaIeHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS HX
AJIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (ONHCHIBaTH)  OOIIWE
XUMHYECKHE  CBOICTBAa  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,  TOATBEPKAAThH
CYILIIECTBOBAHME TEHETUYECKOM CBSI3M MEX]y HEOPTraHUYECKHMMH BEIIECTBAMHU C
IOMOUIbIO YPAaBHEHUI COOTBETCTBYIOLUX XUMUUECKUX PEAKIINA;

C()OPMUPOBAHHOCTb ~YMEHHUSI PACKpPbIBATh CYLIHOCTb: OKHCJIMTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOIO OanaHca
ITHX pEeaKUWd; peakuuid MOHHOTO OOMEHa MyTEM COCTaBJICHHS WX TMOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  YpaBHEHWW;  peakUMil  TUAPOIW3a;  PEaKIuil
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMUHUS);

C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEaKIui ¢ yu€TOM HX DHEPreTHUECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHHUSI CKOPOCTH XHMMHMYECKON pEaKIHH B 3aBUCHMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIEHUS XUMHUUECKOTO PAaBHOBECHS TI0]] BIUSHUEM
BHeITHUX Bo3zeicTBui (mpunuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTb XUMHUYECKHE pEaKluu,
JeKalie B OCHOBE IMPOMBIIIJICHHOTO TMOJMYYEHHs] CEPHOM KHCIOTHI, aMMHaKa,
oOIre HayyHbIe MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
IPUMEHEHUS HEOPraHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHUsS] COOTHOLIEHMSI PUCK-TIOJIB3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CUCTEMOW 3HAHUM O METOAAaX HayYHOTO
MO3HAHWS SIBICHUWA TPHUPOABI — HAOMIOJEHUE, W3MEpEeHHe, MOJCIMPOBaHNUE,
OKCIIEPUMEHT (pEabHBIA U MBICIICHHBIN ), UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHATDH 3TU 3HAHMSI TIPU SKCIIEPUMEHTAIIEHOM UCCIIEJOBAaHUH BEIIECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBIICHUH, HMEIOIIUX MECTO B IPUPOJIE,
MPAKTHYECKOHN JEATeIbHOCTH YEeTIOBEKa U B IIOBCEHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHHUS BBISIBISITH B3aMMOCBS3h XMMHUYECKUX 3HAHHH C
MOHSATUSMHA W TIPEACTABICHUSMHU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0oJsiee OCO3HAHHOTO TOHMMaHUSI MaTepUaIbHOIO €AMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PacCUYEThl: C HCIOJIb30BAHUEM
MOHSTUNA «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHIICHTPAILIHS»;
Macchl BeLECTBA WM 00BbEMA Ta3a M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOTO 3(deKTa
peaxkuy; 3HauU€HUs BOJOPOJHOTO IMOKAa3aTessl pacTBOPOB KHUCIOT M IIENoued ¢
U3BECTHON CTEMEeHbIO IUCCOLMANMU; Macchl (00bEMa, KONIMYECTBA BELIECTBA)
IPOAYKTA PEAKLMH, €CIM OJHO U3 UCXOJHBIX BEIIECTB JAaHO B BHJIE PacTBOpPA C



OTpeIeIEHHON MAacCOBOM JTOJIEH PacTBOPEHHOTO BEIECTBA WJIM JTAaHO B M30BITKE
(MMeeT MpUMeCH); AOIU BbIXO/AA MPOAYKTA PEAKIINH; 00bEMHBIX OTHOLIEHUI ra30B;

c(OpPMUPOBAHHOCTh YMEHHUI: CAMOCTOSITENIFHO IUIAHUPOBATH M TPOBOJIUTH
XUMUYECKUN  JKCHepuMeHT  (IpoBEleHHE  peakiuid  MOHHOTO  OOMEHa,
MOATBEPAKICHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpellbl pacTBOPOB BEIIECTB C IOMOILBIO HMHAWKATOPOB, H3YyYECHHUE BIUSHUA
pa3nuyHbIX  (PAKTOPOB HA CKOPOCTb XHMHYECKOW pEaKIUu, pPEIICHHE
HKCIIEPUMEHTAJIBHBIX 3adad mo Temam «Metamey u  «Hemertamns»y) ¢
COOJII0/IEHUEM TpaBUiI 6€30MacHOro oOpallleHus ¢ BEIleCTBaMU U J1ab0paTOpHBbIM
o0opynoBaHueM, (popMyIHpoBaTh LETb UCCIET0BAHUS, IPEACTABIATh B Pa3IMYHOMI
dbopme  pe3ynbTaTbl  3KCHEPUMEHTa, AaHAJIU3UpOBaTh U  OLIEHHBATh  HX
JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI: COOIIONATh MTpaBUJIa MOJIb30BAHUS XUMUUECKON
nocyaol U J1abOpaTOpHBIM 000pYyJOBaHHEM, OOpalleHHs C BELIECTBAMHU B
COOTBETCTBUM C WHCTPYKIHUSIMU IO BBINOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHX
OMBITOB, 3KOJIOTMYECKU LEJIECO00pa3HOro TOBEACHHS B OBITY W TPYIOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYKAOIIEH TPUPOAHOU
Cpelbl M JOCTH)KEHHMS €€ yCTOWYMBOIO Pa3BUTHs, OCO3HAaBAaThb ONACHOCTH
TOKCHYECKOI'O JEHCTBUS HA KUBBIE OPTaHU3MBbI ONPENEIEHHBIX HEOPTaHMYECKHUX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;

c(OPMHPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH I€JEHANPABICHHbBI TOUCK
XUMHUYECKON MH(MOPMAITNHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTepaTypa, CpelicTBa MaccoBoi uHpopMmauu, HTEpHET U Apyrue), KpUTUYECKH
aHaJIM3UPOBATh XUMUYECKYIO HH(OpMalnIo, epepadaTbiBaTh €€ U UCII0JIb30BATh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoanuecTBo 4acoB OcHoBHBIE BUABI AeITEJILHOCTH DJIeKTPOHHbIE

00y4Jarouuxcs (ungposbie)
Bcero  K/P /P oOpa3oBaTe/ibHbIE
pecypchl

Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKON XUMUH

1.1

IIpeamer opranndeckoi
xumuu. Teopus cTpoeHUs
OpPraHUYECKUX COCIUHEHUN
A. M. bytneposa

PackpsIBaTh CMBICT M3y4aeMbIX IOHATUN
(BBLAETATH UX XapaKTepHbIE PU3HAKN)

Y IIPUMEHSATD 3TU NOHATHUS IIPU ONMCAHUH
COCTaBa U CTPOEHUS BEILECTB, 1JIs OObSICHEHUS
OTIENBHBIX (PAKTOB U SIBIICHHH.

PackpeIBaTh CMBICII IIOJIOKEHUH TEOPUU
CTPOCHHSI OPIrAHUYECKUX BEILIECTB

A. M. byTtiepoBa u IpUMEHSATh UX AJIA
00BsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT
cocTaBa U cTpoeHus. Mcrnoap30BaTh XUMHYECKYIO
CUMBOJIUKY JUISL COCTaBIICHUS MOJIEKYJISPHBIX

U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX,

8 CKEJIeTHBIX ) (POPMYJT OPraHUYECKHUX BEILECTB. https://myschool.edu

Onpenenstb OAMHAPHBIE U KpaTHBIE
XUMUYECKUE CBA3U B OPraHUYECKUX
COCTMHEHUSX.

XapakTepu3oBaTh pOjb U 3HAYEHUE
OpraHMYECcKON XMMHUU B PEeLICHUH MPoOIemM
HKOJIOTUYECKOM 1 MUIIEBON 0€301acHOCTH,

B Pa3BUTUU MEIUIMHBI, B CO3IaHUH HOBBIX
MaTepHaloB, B 00ECIIEYeHUN PALMOHATIBHOTO
IIPUPOJONOIB30BAHMS; TOATBEPKIATH €€ CBA3b
C ApYT'MMH HayKaMHU.

Hcnons30BaTe MOJENN OPTraHUYECKUX BEIIECTB
JUISL WUTIOCTPALIUUA UX XUMHUUYECKOTO




Y IIPOCTPAaHCTBEHHOI'O CTPOEHUSI.

Habumronate u onuceIBaTh 1eMOHCTPAIIIOHHBIE
OTIBITHI; IIPOBOANTH M OTMIMCHIBATH JTA00OPATOPHBIC
Y TIPaKTHUYECKUEe pabOThI

Hroro mo pazneny 8
Paznen 2. YrieBoaopoabt
[IpenenbHble yIiIeBOIOPOIbI Bnaners u3yyaeMbIMU XUMHUYECKUMU
2.1 P y P 5 Y https://myschool.edu
— QJIKAHbI, IUKJIOAJIKAHBI NOHATHAMM.
BbIaBIATE XapakTepHble IPU3HAKHU ITOHATHH,
Henpenenbueie
29 14 YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOIb30BATh https:// hool.ed
' YIICBOZIOPOABL- AJIKCHbL, COOTBETCTBYIOIIME MTOHSITUS IIPU OITUCAHUU ps-//myschool.edu
AIKATNCHBI, aTTKIHHbI COCTaBa, CTPOCHHUS U TMPEBPAIICHUI
Apomaruyeckue OpPraHUYECKUX COCTUHEHUH.
2.3 8 Hcnonb30BaTh XMMUUECKYIO CUMBOJIUKY AJIs https://myschool.edu
YIJIEBOIOPOAbI (ApEHBI) y y
- COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
WPOIHBIC NCTOYHHUKH . . R L
PHPOJIHBIC HCTO (pa3BEépHYTOM, COKpAIIEHHOM, CKEJIETHOMN)
2.4 YTJIEBOJIOPOJIOB M MIX 4 OpMyII YITIEBOOPOIOB. Y CTAHABINBATD https://myschool.edu
nepepaboTka MIPUHAIIEKHOCTD YIJIEBO0POIOB
K OIIPEJENEHHOMY KJIACCy IO COCTaBY
U CTPOEHUIO, Ha3bIBATh UX I10 HOMEHKJIAType
IUPAC; npuBoIUTh TpUBHAIbHbBIE HA3BaHUS
OTJIENIbHBIX MPEICTABUTENEN YTIIEBOIOPOIOB.
OmnpenensTs BUI XMMUYECKOH CBSI3U
B MOJIEKYJIaX yIJeBOJOPOI0B (KOBaJIEHTHAs
I"anorennponsBoHbIE
25 4 HENoJIsIpHas U MOJISIPHAs, G- U TCBA3b). https://myschool.edu
YTJIEBOJIOPO/IOB

[ToaTBepk1aTh Ha KOHKPETHBIX MIPUMEPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON
CIIOCOOHOCTH YTJIEBOAOPOJOB OT KPATHOCTH
Y TUTIa KOBAJIGHTHOM CBSI3M (G- U -CBSI3U) U OT
B3aMMHOT'O BJIMSIHUSI aTOMOB U TPYIII aTOMOB

B MOJIEKYJIax.




XapakTepu30BaTh COCTaB, CTPOCHUE,
IIpUMEHEHHE, PU3NUECKUE U XUMUYECKHE
CBOICTBa, BaYKHEHIIINE CIIOCOOBI TIOJIYyUEHUS
YIJI€BOAOPOAOB, IPUHAUIEKALIMX K PA3ITUYHBIM
KJIaccaMm.

BBIABIATE T€HETHUECKYIO CBA3b MEXKIY
YIJIEBOAOPOAAMH PA3TTMUHBIX KJIACCOB

U TIOATBEPKJaTh €€ HAJIMUUE YPaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHHA

C UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII
BEIIECTB XapaKTepU30BaTh HCTOYHUKH
YIJI€BOAOPOAHOTO ChIpbs (HE(Th, IPUPOTHBIN
ras, yrojs), CiocoObl ero nepepaboTku

U IIPAaKTUYECKOE IPUMEHEHHE MOTyYaeMbIX IpU
3TOM MPOJTYKTOB.

Hcnonb30BaTh 00IIEHAYYHbIE METObI
MO3HAHUS TIPU CAMOCTOSITETLHOM
IUTAHUPOBAHUM, IPOBEIEHUH U ONUCAaHUU
XUMHUYECKOT0 IKCIIEpUMEHTa (J1abopaTOpHbIE
U TIpaKTUYECcKue paboThl).

CnenoBath npaBuiiaM 0€301acHON pabOThI
B JIAOOPAaTOPUH MPH UCHOIb30BAHUU
XUMHAYECKOH TIOCYIbI M 000PYIOBAHMS, a TAKKE
IpaBUIaM oOpaleHHs ¢ BeleCTBAMU
B COOTBETCTBUH C MHCTPYKIHUSIMH BBITTOTHEHUS
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX paboOT
10 TTOJTYYSHHIO U U3yYEHHIO OPTaHUYECKHIX
BEIIIECTB.

[TpencraBisaTh pe3yabTaThl SKCIIEPUMEHTA
B (hopMe 3anucu ypaBHEHUH COOTBETCTBYIOLINX
PEaKIvii ¥ IeNaTh BBIBOBI HA UX OCHOBE.
[IpoBOIUTH BHIYMCIICHUS TSl ONPEACTICHUS
MOJIEKYJISIPHOH (POPMYITBI OPTraHUIECKOTO
BEIIECTBA 110 YPABHEHUIO XUMUYECKOH peakinu




Uroro no pazaeny

35

Y TI0 MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOISIITNX
B €r0 COCTaB, 1o Macce (00bEMY) TPOTYKTOB
CTOpaHMSL.

CaMOCTOATENBHO IIAHUPOBAThH

U OCYIIECTBIIATH CBOKO II03HABATEIBHYIO
JeATEIbHOCTD; IPUHUMATh aKTUBHOE y4acTUE
B IPYIIIOBO yUeOHOM AEATEIbHOCTU

Paznen 3. Kuciopoacoaepskamnue oprannyeckue coeIuHeHust

3.1

3.2

3.3

Cnuptsl. Oenon
KapOGonunbHbie
COCAMHEHUS: allbACTH/IbI U
keToHbl. KapOboHOBBIE

KHUCHOTHL. CII0KHBIE S(HPHI.

Kupsl

VYrneBons!

11

21

1

PackpbIBaTh CMBICIT U3y4aeMBbIX TIOHATHI https://myschool.edu
(BBLAETATH UX XapaKTEpHbIE IPU3HAKU)

Y TIPUMEHSITh 3T MOHSATHS IIPH OIMCAHUH
COCTaBa U CTPOEHUS BEILECTB, I OObSICHEHUS
OTIENBHBIX (DAKTOB U SBICHHIA.

Mcnonb30BaTh XUMUYECKYHO CUMBOJIUKY JUIS
COCTaBJICHUS MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaLIEHHOIT) hopMyT
KHCJIOPOJICOICPIKAIINX OPTraHUYECKUX BEIECTB.

YcTraHaBIMBaTh NPUHAIEKHOCTh
KHCJIOPOJIOCO/IEPIKAINX OPTaHUYECKUX BEIECTB
K ONpeieIEHHOMY KJIacCy MO COCTaBy
Y CTPOEHUIO, HAa3bIBaTh UX M0 HOMEHKJIAType
IUPAC; npuBOIuTh TpUBHAIbHbBIE HA3BaHUS
OTJENbHBIX MPEJICTaBUTENCH
KHCIIOPOACOAEPIKAIINX COeTMHEHUH.

XapakTepu30BaTh COCTaB, CTPOCHHE,
pUMEHEHHE, PU3NUECKUE U XUMUYECKHE
CBOICTBa, BayKHEHIIINE CIIOCOOBI OTyUEHUS
MPECTaBUTENEH Pa3IMUHBIX KJIACCOB
KHCJIOPOACOICPKAIINX COCTUHEHNH; BBISBIISATH
TEHETHYECKYIO CBS3b MEXK/y HUMHU
Y TIOATBEP)KIATh €€ HaJTMUue YPaBHEHUSMH

https://myschool.edu

https://myschool.edu




COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
C HCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMyIT
BEIIIECTB.

[TonTBepk1aTh HA KOHKPETHBIX IPUMEpax
XapakTep 3aBUCUMOCTH PEaKLIMOHHOU
CIIOCOOHOCTH KUCIIOPOACOACPKAIINUX
OpTraHN4YCCKUX BCIICCTB OT (I)YHKI_[I/IOHEUILHLIX
TPy B COCTaBe UX MOJIEKYJ, OT B3aUMHOTO
BJIMAHHA aTOMOB U I'PYIIII aTOMOB B MOJICKYJIaX.

OnuceiBaTh COCTAaB, XMMHUECKOE CTPOCHUE
U NPpUMCHCHUEC )KUPOB U YIJICBOAOB,
XapaKkTepu30BaTh UX 3HAYCHUE IS
KHU3HCACATCIbHOCTH OPraHnu3MOB.

Oco3HaBaTh OMAaCHOCTh BO3/ICHCTBHS HA KUBBIC
OpTraHHU3MbI OHpelleJ'IéHHI)IX
KHCIIOPOICOAEPKAIINX OPTaHUYECKUX BEIIECTB
" INOSACHATH Ha IMIpUMEpax CIIOCOOBI YMCHBIICHHUA
Y IPEIOTBPALICHHS KX BPETHOTO BO3ACUCTBUA
Ha OpraHu3M 4esioBeka M crmonp30BaTh
oOlIeHayYHbIE METOBI TO3HAHUS TIPU
CaMOCTOSITETbHOM TUTAHUPOBAHWH, TIPOBEICHUN
U ONMCAaHWU XUMHUYECKOT0 SKCIIEPUMEHTA
(J1abopaTopHbI€ U MPAKTUYECKUE PaOOTHI).

CnenoBath npaBuiiaM 6e30nacHoil paboThI
B JTaOOpaTOPUHU TIPH UCITIOJIB30BAHUHT
XMUMHUYECKOH MOCY/Ibl U 000PYA0BaHMS, a TAKKE
rpaBujiaM oOpaIeHus ¢ BEIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMH BBITOJHEHUS
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX PadOT
0 MOJTYYSHHIO U U3YUYEHHUIO OPTraHUYEeCKUX
BEIIIECTB.

[IpencTaBisITh pe3ynbTaThl SKCIIEPUMEHTA
B (popMe 3amucu ypaBHEHH COOTBETCTBYIOIINX
peaxIuii v IenaTh BHIBOJIBI HA UX OCHOBE.




IIpoBOANUTE BBIYMCIEHUS AJI ONIPENCIICHUS
MOJIEKYJISIPHOI (POPMYJIBI OPraHNYECKOTIO
BEILECTBA 10 YPABHEHUIO XMMUYECKON PEAKIIMN
1 110 MaCCOBBIM J0JISIM YIEMEHTOB, BXOISALINX
B €TI0 COCTAaB, a TAK)KE Ha ONPEICICHUE 0N
BBIXO/1a POAYKTA PEAKLIUU OT TEOPETUUECKU
BO3MOKHOTO.

CaMOCTOATENBHO TUIAHUPOBATH
U OCYIIECTBIIATH CBOO II03HABATEIBHYIO
JESTEIIBHOCTD; IPUHUMATh AKTUBHOE y4acTHE
B I'PYNIOBOM Y4eOHOH 1eATeNbHOCTH

Hroro no pazneny

41

AMUHBI. AMUHOKHCIIOTEL.
benxn

41

Pa3nen 4. A3oTcoaepxkaime opranHudeckne coeJMHeHus1

PackpbIBaTh CMBICIT H3Y4aeMBbIX TOHATHH
(BBLOENATH UX XapaKTEPHbIE IPU3HAKH)

U TIPUMEHSTh 3TU HOHATHS IIPU OIMCAHUU
COCTaBa M CTPOCHUS BEIIECTB, Il OOBSICHEHUS
OTJENBHBIX (DAKTOB U SBICHUM.

Hcnonb30BaTh XMMUYECKYO CUMBOJIUKY JJIs1
COCTaBJIEHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOM, COKpaIEHHON) hopMyIT
a30TCOJEPIKAIINX OPTraHUYECKUX BEILECTB.

) OnpenensiTb NPUHAAIEKHOCTh
a30TOCOMEPKALIUX BEIIECTB K ONPEACIEHHOMY
KJIacCy IO COCTaBy U CTPOEHUIO, Ha3bIBaTh UX
o HomeHknarype |UPAC; npuBoauts
TpPUBHAJIbHBIE Ha3BaHUS OTAEIbHBIX
IIPEICTaBUTENEH.

XapakTepu30BaTh COCTaB, CTPOEHUE,
pUMEHEHHE, PU3NUECKUE U XUMUYECKHE
CBOICTBa, BayKHEHIIINE CIOCOOBI TOTyUEHUS
TUIIUYHBIX [IPEICTABUTENEH a30TCOAEPIKAILINX
coenuHeHni. ONMuCkIBaTh COCTaB, CTPYKTYDPY,

12 1 https://myschool.edu




OCHOBHBIE CBOICTBA OEJIKOB; MOSICHATH Ha
IIpUMepax 3HaueHHe OENIKOB J1JIsl OpraHu3Ma
YeIJI0BEKA.

IIpoBOANTH BBIYMCIIEHUS ISl ONIPEACICHUS
MOJIEKYJISIPHOI (POPMYJIIBI OPraHUYECKOTO
BELIECTBA 10 MACCOBBIM JIOJISIM JIEMEHTOB,
BXOJAIIMX B €0 COCTaB, a TAKKE 10
YPaBHEHHUSAM XMMHUUYECKHUX PEAKIIUM.

Hcnonp30Bath 00LIEHAYYHBIE METObI
M03HaHUs — HAOMI0JIaTh U ONUCHIBATH
JE€MOHCTPALMOHHBIN YKCIIEPUMEHT.

CaMoCTOATENBHO TUIAHUPOBATH
U OCYIIECTBIIATDH CBOO II03HABATEIBHYIO
JESATEIIBHOCTD; IPUHUMATh AKTUBHOE y4acTHE
B I'PYNIOBOM Y4eOHOH 1€ATEIbHOCTh

Hroro no pazneny

5.1

BricokoMonekynsipHbie
COEMHEHHUS

12

Paspnen S. BoicokoMoOJIeKy I pHbIE COeIHHEHUS

Bnagets n3yyaeMbIMU XUMUUYECKUMU
MOHATUSIMH: PACKPBIBATH CMBICT U3y4aeMbIX
MOHATUM U IPUMEHATH 3TH IOHATUS TIPU
ONMCAaHUU COCTaBa U CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX OPIraHUYECKUX BEILECTB,
JUIsl OOBSCHEHUS OTJENbHBIX (DAKTOB U SBICHUI.

Hcnonp30BaTh XMMUUYECKYHO CUMBOJIUKY AJIS
COCTaBJICHUS CTPYKTYPHBIX (POPMYJI BEIIECTB
(MOHOMEPOB U MOJUMEPOB) U YPAaBHEHU I
peakuuii NoJIuMepU3alii U MOJUKOHACHCALIUH.

OmnuceiBaTh COCTaB, CTPOEHUE, OCHOBHBIE
CBOICTBa U MPUMEHEHUE KayuyKoB, HanOoee
pacnpoCTpaHEHHBIX BUAOB IJIACTMACC
1 BOJIOKOH

https://myschool.edu




Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB

10 ITIPOTPAMME 102




11 KJIACC

Ne
n/n

11

HauMenoBanue
pa3aeyioB U TeM
NporpamMmbl

Crtpoenue aToma.
[Tepuoanueckuii
3aKOH H
[Tepuonnueckas
CHUCTEMA XUMHUYECKUX
anemenToB 1. U.
Menneneesa

KoanuecTBo 4acoB

Bcero K/P

I/P

OcHoBHbIE BU/IbI eI TEJIbHOCTH
00y4aromuxcs

Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU

1.2

CrpoeHue BeliecTna.
MHuoroo6pasue
BEIIECTB

11 1

1.3

XUMHUYECKUE PEAKIUU

19 1

PackpbiBaTh CMbICT N3y4aeMbIX TOHATUI
(BBLOENIATH UX XapaKTEPHbIE IPU3HAKU)

Y IPUMEHSATD 3TU NOHATHS IPU ONIMCAHUU COCTaBa
Y CTPOEHUS BEIIECTB, ISl OOBSICHEHHS OTIEIbHBIX
(haKTOB W SIBJICHUH.

PackppiBaTh cMBICI IEPUOJNYECKOTO 3aKoHa /1.
W. MenpeneeBa 1 1€MOHCTPUPOBATh €r0
CHUCTEMaTH3UPYIOIIYIO0, O0BSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUH.

XapakTepru30BaTh AEKTPOHHOE CTPOCHUE
aToOMOB (B OCHOBHOM U BO30YXIEHHOM
COCTOSIHMH ) K HIOHOB XMMHYECKUX DJIEMEHTOB
MEPBOr0—UETBEPTOTO NEPUOJIOB U UX BAJICHTHBIE
BO3MOXKHOCTH, UCIIOJb3Ysl TIOHSTHUS S-, P-, d-
AIIEKTPOHHBIE OPOUTAIIH, SHEPTETHUECKHUE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX HJIEMEHTOB U UX COEMHEHUH MO
nepuogaM u rpynnam [leprnoandeckon CucTemMsl
. . MenneneeBa. PackpbIBaTh CMBICI
M3y4aeMbIX MMOHATUHN (BBIACIATh UX XapaKTEPHbBIS
MPU3HAKHU) U IPUMEHSTh 3TH MOHATHUS TIPU
ONMCAHUU COCTaBa U CTPOCHUS BEILECTB, IS
00BsICHEHUS OTIENBHBIX (DAKTOB U SBJICHHIA.

Onpenenars BUJ XUMHYECKOU CBSI3U
(KoBajieHTHAas, MOHHAs!, METAJJTNYECKas,
BOJIOPO/IHAS) B COCTMHEHUSIX, TUTI

DJIeKTPOHHbIE

(ungposbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://myschool.edu

https://myschool.edu
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KPUCTAJUIMYECKOMN PEIIETKH KOHKPETHOTO
BELICCTBA.

OOBACHATH MEXaHU3MBI 00pPa30BaHUS
KOBQJICHTHOH CBsI3M (OOMEHHBII U JJOHOPHO-
aKLenTOpHbI). OnpeaensaTh BAJICHTHOCTb
U CTEIIEHb OKUCJICHUSI XUMUYECKHUX 3JIEMEHTOB
B COCIMHEHUSAX PA3JIMYHOrO COCTaBa.

OOBACHATH 3aBUCHMOCTb CBOMCTB BEILLIECTB OT
BUJIa XUMUYECKON CBS3M U TUIIA
KPUCTAJTINYECKON PEIIETKH.

[IpoBOANTH BHIYKMCIEHUS C UCIIOIB30BAaHUEM

MMOHATHA «MaCCOBasA O0JIA BCUICCTBA B paCTBOPCH.

PackpbIBaTh CMBICI N3y4aeMbIX TOHITUN
(BBLOENIATH UX XapaKTEPHbIE IPU3HAKH )

U IIPUMEHATH 3TU MOHATHS [IPU ONKUCAHUU COCTaBa
Y CTPOEHUS BEIIECTB, ISl OOBSICHEHHS OTIEIbHBIX
(haKTOB W SIBJICHUH.

KnaccuduuupoBaTb XUMUYECKHE PEAKIIUU T10
Pa3IMYHBIM NPU3HAKaM (YUCITY U COCTaBY
pearupymoIrx BeIecTB, TEMIOBOMY 3PeKTy
peaKuuu, U3MEHEHHIO CTEIIEHEN OKUCIICHUS
AJIEMEHTOB, 0OPAaTUMOCTH, YYACTHIO KaTanu3aTopa
U T. I.); CAMOCTOSITENIHO BBIOMPATh OCHOBAHUS
Y KPUTEPUH AJIs KJIaCCUPUKAUN XUMUYECKUX
peaKuuu.
OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKLUN C YUETOM UX
HHEPreTHUECKUX XapaKTEPUCTUK, XapaKTep
WU3MEHEHHUS CKOPOCTH XUMUYECKON PEAKIIUU
B 3aBHCHMOCTH OT Pa3JINYHbIX (PAKTOPOB, a TAKKE
XapakTep CMELEHUSI XUMUYECKOTO PAaBHOBECHS
MO/ BIUSTHUEM BHEIIHUX BO3/1EUCTBUMN (IPUHIUI
Jle llarenwe).

PackphIBaTh CyIIHOCTh: OKHCIUTEIBHO-




BOCCTAHOBUTEJIBHBIX PEAKLIUH ITIOCPEACTBOM
COCTaBJICHUS 2JIEKTPOHHOTO OajaHca ITUX
peaKIuii; peakiuii HOHHOTo 0OMeHa My TEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX
VMOHHBIX YPABHEHUH; PEaKLUi TUAPOIIN3a,
peaxiuii KomriekcooOpa3oBaHus (Ha mpuMepe
I'MJIPOKCOKOMIIJIEKCOB IIMHKA U aJTFOMUHUS).

[IpoBOAUTE M ONUCHIBATH XUMHUYECKUI
JKCIIEPUMEHT: OIIPEACIICHUE CPEABI BOAHBIX
PacTBOPOB BEIIECTB; IPOBEACHHUE PEAKIIUI
MOHHOTO 00OMEHa; N3y4YeHHUE BIUSHUS Pa3InIHBIX
(bhakTOpOB HA CKOPOCTH PEAKITUH.

CnenoBaTh npaBuUiiaM MOJIb30BAHUS XUMHUYECKOM
MOCY0U U 1abopaTOPHBIM 000PYAOBAHUEM.

[IpencraBisaTe pe3ysIbTaThl XUMUYECKOTO
SKCIIEpUMEHTa B (hopMe 3alncu ypaBHEHUI
COOTBETCTBYIOLIUX PEAKIMHI U JI€JIaTh BBIBOJbI HA
UX OCHOBE.

[IpoBOANTH BEIUKCIEHUS C UCIIOJIB30BAHUEM
MOHATHUS «MAcCOBast J0JIs BEIECTBA B pACTBOPED,
a TAKXe 110 YPaBHEHUSAM XMMHUYECKUX PEaKIIHM,
B TOM YHCJIE TEPMOXUMHUUYECKUE PACUETBI

Hroro no pazneny

2.1 Hemeramiel

39

31

Pa3jnen 2. Heoprannueckas xumus

PackpbIBaTh CMBICIT U3YYaeMbIX MOHATHHA
(BBLOENATH UX XapaKTepHbIE MPU3HAKU)
Y IPUMEHATH TH MOHATHS IIPU ONMCAHUU COCTaBa

3 M CTPOCHHS BEIIECTB, JUIs 00BSICHEHUS OTAENbHBIX

(baKTOB U SBJIEHUI.

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB HEMETAJJIOB U UX
COEJIMHEHUH C YYETOM CTPOCHHUSI UX aTOMOB

https://myschool.edu




u nosioxkenus B [lepuoanueckoi cucreme
XUMHUYeCcKuX 3jemeHToB JI. Y. Menaeneena.
XapakTepHu30BaTh (OMHUCHIBATD) 00IIHE
XUMHUYECKHE CBOKCTBA HEMETAIIJIOB, X
BAKHEUIINX COEAUHEHHM, MOATBEPKAAS ITO
ONMCaHUE NPUMEPAMH YPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUH.

CocTaBisATh ypaBHEHUS OKUCINUTEIBHO-
BOCCTAHOBUTEJIBbHBIX PEAKLIMM U PEaKIIUi HOHHOIO
oOMeHa U pacKphIBaTh UX CYIIHOCTh C TOMOIIBIO
AIIEKTPOHHOTO OajaHca ¥ MOHHBIX YPaBHEHUH.

XapakTepu3oBaTh BIUSHUE HEMETAIOB U UX
COEJIMHEHUI Ha XKUBbIE OPraHU3MbI; OIUCHIBATD
MPUMEHEHHE B PA3IMYHBIX 00JIACTAX
IIPAKTUYECKON JESITEIbHOCTH YEJIOBEKa.

[ToaTBepk1aTh CylIECTBOBAaHUE T€HETUUECKOU
CBS3M MEXKy HEOpraHMUECKUMHU BELIECTBAMU
C IOMOILbIO YPAaBHEHHI COOTBETCTBYIOLINX
XUMHUYECKUX PEaKIUM.

[IpoBoauTh peakunu, NOATBEPKAAOIINE
KaueCTBEHHBIN COCTaB BEIIECTB; paClO3HABATh
OIIBITHBIM ITyTEM aHUOHBI, IPUCYTCTBYIOLINE
B BOJIHBIX pacTBOpax.

Habmtonate 1 onuchIBaTh J€MOHCTPAIIMOHHBIN
AKCIIEPUMEHT; CAMOCTOSTENIBHO TUIAHUPOBATb,
IIPOBOAMTH U OMMCHIBATH XUMHUUYECKUI
AKCIIEPUMEHT (J1a00paTOPHBIE M IPAKTUUECKUE
paboThl); IPEJCTABIATh PE3YIbTATHl XUMUYECKOTO
SKCIIEpUMEHTa B (hopMe 3arncu ypaBHEHUI
COOTBETCTBYIOIINX PEAKIIMH U JeaTh BBIBOJbI HA
UX OCHOBE.

CrnenoBatp IpaBUIaM MOJIb30BaHUS
XUMHUUYECKON NOCyA0M U TaOOpaTOpHBIM
000pyIOBaHHUEM.




[IpoBOAUTH BBIYMCIIEHUS IO YPAaBHEHUAM
XUMUYECKHUX peaKiuil.
CaMoCTOSATENbHO IUIAHUPOBATH U OCYLIECTBIISATh

CBOIO ITO3HABATEIBHYIO JACSITCIBHOCTD;
MIPUHUMATh aKTHBHOE YYacCTHE B TPYIIIOBOM
y4eOHOU JeATETHbHOCTH

2.2

Meranibsl

23

[IpoBOAUTH peakIiu, MOATBEPKAAIOIINE
XapaKTEepHbIE CBOMCTBA N3yYaEeMbIX BEILECTB,
pacro3HaBaTh ONBITHBIM MMYTEM HOHBI METAJLJIOB,
cojieprKaIlrecs: B BOAHBIX pacTBOpax.

[IpoBOAMTH U ONKCHIBATD XUMHUYECKHUI
AKCIIEPUMEHT (JTa0OpaTOPHBIC U IPAKTHUCCKHE
paloThI); IPEACTABIATh PE3YIIbTATHI XMMUYECKOTO
AKCIIEpUMEHTa B (JOpPME 3aITUCH ypaBHEHHIA
COOTBETCTBYIOIIMX PEAKIIMI U JeJIaTh BBIBOIBI HA
HUX OCHOBE.

CrnenoBaTh paBuIaM MOJIb30BaAHUS
XUMHUYECKOH MOoCcy10i 1 1ab0paToOpHBIM
PackpbIBaTh CMBICIT U3yYa€MBbIX MOHATHIA
(BBLAETIATH UX XapaKTEpHbIC IPU3HAKH)

Y IPUMEHATD TH TOHSATHUS TIPU OTIMCAHUU COCTaBa
Y CTPOEHMSI HEOPTaHMYECKUX BEUIECTB, IS
0OBSICHEHUS OTAEIbHBIX (DAKTOB U SBICHUH.

OOBACHATH 001IME 3aKOHOMEPHOCTH
B H3MEHEHUH CBOMCTB 3JIEMEHTOB-METAJIJIOB U UX
COEMHEHUH C yYETOM CTPOCHHS UX aTOMOB
1 nojoxxeHus B [lepuoanueckoi cucreme
XUMHU4YecKux 3neMeHToB /. 1. MeHneneena.

XapakTepu3oBaTh (ONMUCHIBAThH) 001INE
XHUMHUYECKUE CBOMCTBA METAIIOB, HX BAXKHEHUIIINX
COCIMHEHH, TOATBEPKIast ITO ONMHUCAHUE
MpUMEpPaMH YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEaKINil; MPUMEHEHNE METALIIOB

https://myschool.edu




Hroro no pazneny

54

B Pa3NIUYHBIX 00JACTSAX MPAKTHICCKOM
JIeATEILHOCTH YeJIOBEKA, a TaK)Ke HUCITOJIb30BaHUE
UX JUIsl CO3/JaHUSI COBPEMEHHBIX MaTEepUaiOB
1 TexHoJIorHii. ONUCBIBATH CIIOCOOBI 3aIUThHI
METaJIOB OT KOPPO3UH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA MOCPEICTBOM
COCTaBJICHHS DJICKTPOHHOTO OalaHca 3TUX
peaKuui.

00opyI0BaHUEM.

[IpoBOAUTH BRIUUCIICHUS IO YPABHEHUSIM
XUMUYECKUX peakiuid. CaMoCTOSTEIHHO
IJIAHUPOBATh U OCYIIECTBIIATH CBOIO
MTO3HABATEJIbHYIO JI€ATEIbHOCTD; IPUHUMATh
aKTUBHOE y4acTHe B TPYNIOBOHN yueOHOI

JACATCIIbHOCTHN

Pa3zpen 3. XuMus 1 :;Ku3HbL

3.1

MeTtonabl mo3HaHUS B
XUMUH. XUMHUA 1
JKU3Hb

PackpbIBaTh pOIb XMMUY B PEILICHUN
JHEPIETUUECKUX, CHIPBEBBIX U DKOJIOTUYECKUX
po0JIeM YeI0BEUEeCTBa, OMUCHIBATH OCHOBHBIE
HAIPABJICHUS Pa3BUTHs XUMUYECKOU HAYKU
u TexHonoruu. [IpuMeHsTs npaBuia 6€301acHOro
oOpaleHns ¢ BeIECTBAMHU, HCII0JIb3YEMbIMU
B [TIOBCETHEBHOM KHU3HM, a TAK)KE ITPABUIIA
0€301acHOTO0 MOBEICHUS B LIEJSX COePEeKEHUS
3I0POBBS M OKPYIKAIOIIEH TPUPOJHOMN CPEbl;
ITIOHUMATh OMACHOCTh BO3/CHCTBUS HA KUBBIE
OpraHU3MbI OIIPENEIEHHBIX BEIECTB, CMbICI
nokasatess [IJIK, noscHiaTs Ha npuMepax
CHOCOOBI YMEHBIIEHUS U MTPEI0TBPALLICHHS
BPEIHOTO BO3JCHCTBHSI ONPEACIIEHHBIX BEIIECTB.

https://myschool.edu




AHanM3UpPOBATh U KPUTUUECKH OLIEHUBATh
nH(pOpMaIHIO, CBI3aHHYIO C XUMUYECKHUMHU
MpoLIeCCaMH U UX BIMSHUEM Ha COCTOSTHUE
OKpYalolIe cpepbl.

Hcnonbs30BaTh nogyueHHbIE 3HAHUS
W TIpE/ICTaBJICHHS O c(hepax NesaTeIbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
TEXHOJOTUSIMU, KaK OCHOBY JIJIs OPUEHTALIK
B BEIOOpE cBOei Oyayrieit npodeccnoHaIbHON
JIesATenbHOCTH M CIoIb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS 111 OOBICHCHHS
Y MPOTHO3UPOBAHMS SBJICHUHN, UMEIOIIUX
€CTECTBEHHO-HAYUYHYIO IIPUPOIY,
MPOTHO3UPOBATh, AHATM3UPOBATH U OIICHUBATh
C MO3UIIUH YKOJIOTHYECKON 0E30I1aCHOCTHU
MTOCJIC/ICTBHS OBITOBOM M MPOU3BOICTBEHHOM
JIeATEIIbHOCTH YeJIOBEKA, CBA3aHHOM
¢ IepepabOTKOM BEIIECTB; UCIIOIH30BAThH
MOJTyYEHHBIC 3HAHUS JUIsl IPUHSTHS TPAMOTHBIX
pEIIeHUI B CUTYyaIUAX, CBI3aHHBIX C XUMHUEH.

[IpuHuMath ygactue B 00CyX ACHUU POOIeM
XUMHUYECKON U IKOJIOTMYECKON HAMPaBIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO TO3UIIUIO 110
npobyieMe U mpejiaraTh BO3SMOXKHBIE TTyTH €€
perieHusl.

Pemare pacu€rHble 3a1aun

Hroro mo pazneny 9 ‘ ‘

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero K/P

I/P

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

[Ipenmer u 3HaYeHME OPraHUYECKON XUMUM,
IpeJCTaBIeHUE O MHOI000pa3uu
OpPraHUYECKUX COECAVHEHUN

DJIEKTPOHHOE CTPOCHHE aToMa yriiepoaa
(ocHOBHOE M BO30YK/IEHHOE COCTOSIHHUS ).
BaneHTHbIe BO3MOXHOCTH aTOMa yriiepoia

[IpesenTtanus (MHPOVYPOK):
https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html
Ypoxk (LludpoBas 6ubmmoreka):
https://app.onlineschool-1.ru/10-
klass/himiya/predmet-organicheskoj-
himiil/article Buneoypoxk: http://school-
collection.edu.ru/ Ypox (Skimacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-
stroeniia-organiches_-6447217 Buneoypok
(MuTepypoK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-
rol-organicheskih-veschestv-v-zhizni-cheloveka
Ypok
(POIL):https://resh.edu.ru/subject/lesson/6149/

[Ipesentanus: https://infourok.ru/prezentaciya-
po-himii-stroenie-atoma-ugleroda-klass-
271196.html Ypox (AKmnacc):
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-
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45aa-9acd-eOead46dacl63 Buneoypok:
http://school-collection.edu.ru/ Buaeoypok
(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/elektronnoe-stroenie-atoma-

ugleroda

XHUMHYECKas CBSI3b B OPraHUYECKHX
COoeTMHEHUAX. MexaHn3Mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsA3eH

Teopust cTpoeHUs OPraHUuYECKUX
coenquHenuit A. M. bytneposa

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kovalentnaya-svyaz-v-
organicheskih-soedineniyah IIpe3enTamus
NH®OYPOK):https://infourok.ru/prezentaciya-
po-himii-elektronnaya-priroda-himicheskih-
svyazey-v-organicheskih-soedineniyah-
3998996.html Buneoypox: http://school-
collection.edu.ru/
(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
6490554/khimicheskaia-sviaz-v-organicheskikh-
soedineniiakh-6482959

Buneoypox: http://school-collection.edu.ru/
Buneoypok
(UuaTepypox):https://interneturok.ru/book/chemi
stry/10-klass/organicheskaya-himiya-10-klass-
rudzitis-g-e# Ypoxk (Axmacce):
https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/sostoianie-
elektronov-v-atome-s-p-orbitali-elektronnaia-
konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-
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Buasl nzoMepun: CTpyKkTypHas,
IPOCTPaHCTBEHHAs. DJIEKTPOHHBIEC P PEKTHI
B MOJIEKYJIaX OPIraHUYECKUX COECANHEHUN

stroeniia-organiches -6447217 Ypok
(Iludposas

oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-
himi/article IIpezentanus (MHP®OYPOK):
https://infourok.ru/teoriya-stroeniya-
organicheskih-soedineniy-umk-rudzitis-
1651623.html

Buneoypok: http://school-collection.edu.ru/
VYpok (AKnacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/izomeriia-
izomery-6490525 IIpe3enranus
(MHD®OVYPOK):
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

[IpencraBnenue o knaccuukanuu u
cucremarnueckas Homenkinarypa (IUPAC)
OpPTraHUYECKUX BEIICCTB

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

-k-uroku-klassifikaciya-organicheskih-
soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-
organicheskih-soedinenij-5322147.htmi

Kiaccudukanus peakiuii B OpraHnIecKoi
XUMHUHI

CI/ICTCMaTI/ISaI_II/IH n 0606IJ_ICHI/IC 3HAHUMH 110
TEMC

AJKaHbBI: TOMOJIOTHYECKUHN psiJl, 001as
dbopmyra, HOMEHKJIATypa U U30Mepus,
3JIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

Buneoypok: http://school-collection.edu.ru/
Vpox(AKnacc):https://www.yaklass.ru/p/himija/
11-klass/khimicheskaia-kinetika-
6995740/Klassifikatciia-khimicheskikh-reaktcii-
po-raznym-priznakam-6964758/re-beb23620-
c76f-4452-9a2a-15397825f6¢cd [1pezenTanmst
(MHD®OVYPOK): https://infourok.ru/oporniy-
konspekt-po-organicheskoy-himii-klassifikaciya-
himicheskih-reakciy-v-organicheskoy-himii-
3380651.html
https://infourok.ru/prezentaciya_po_teme_Kklassifi
kaciya_himicheskih reakciy v_organicheskoy h
imii-285796.htm

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

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



https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/prezentaciya_po_teme_klassifikaciya_himicheskih_reakciy_v_organicheskoy_himii-285796.htm
https://infourok.ru/prezentaciya_po_teme_klassifikaciya_himicheskih_reakciy_v_organicheskoy_himii-285796.htm
https://infourok.ru/prezentaciya_po_teme_klassifikaciya_himicheskih_reakciy_v_organicheskoy_himii-285796.htm
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
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/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

Ypok
(POII):https://resh.edu.ru/subject/lesson/6151/

10

duzndyeckre U XUMHUYECKHE CBOMCTBA
AJIKaHOB

Buneoypok: http://school-collection.edu.ru/
VYpox(AKnacc):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

[Ipezentanus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-
temu-alkani-klass-1043265.html Ypox
(Ilmdpposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article
Ypok
(POI):https://resh.edu.ru/subject/lesson/6151/

11

Haxoxnenue ankanos B npupoze. CrnocoObt
MOJTyYeHHUs U IPUMEHEHHUE allkaHOB

Buneoypok: http://school-collection.edu.ru/
IIpe3zentanms: https://ppt-online.org/445176
VYpox (Hudpposas
o6ubmmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article
Ypok
(POII):https://resh.edu.ru/subject/lesson/6151/

12

Huknoankansl: obmas Gpopmyia,
HOMEHKJIaTypa ¥ U30Mepusi, 0COOEHHOCTH
CTPOEHUS 1 XUMUYECKHX CBOUCTB, CIOCOOBI
MOJyYEeHHUs ¥ IPUMEHEHHE

Buneoypok: http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/predelnye-uglevodorody/tsikloalkany-
osobennosti-malyh-tsiklov ITpezenranus



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-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://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://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://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://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov

(MHD®OVYPOK):
https://infourok.ru/prezentaciya-po-himii-na-
temu-cikloalkani-klass-2250393.html

13

14

Pemenne pac4€THBIX 3a1a4 HA ONIPEACIICHUE
MOJIEKYJISIPHOM (hOpMYJIbI OPraHUYECKOro
BELIECTBA 10 MACCOBBIM JI0JIIM aTOMOB
3JIEMEHTOB, BXOZSIIUX B €70 COCTAB.
Cucremaru3zanus 1 00001IeHUe 3HAHUH 110
TEME

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
bopmya, HOMEHKIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrpyKTypHas 1 LUC-TPaHC-U30MEpUs
AJIKEHOB

[IpesenTtanus (MHPOVYPOK):
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

Buneoypok:http://school-collection.edu.ru/
Ypok(AKIIACC):https://www.yaklass.ru/p/himi

ja/10-klass/uglevodorody-6579439/alkeny-etilen-

i-eg0-gomologi-6898889 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/nepredelnye-
uglevodorody/alkeny-stroenie-nomenklatura-
izomeriya-i-fizicheskie-svoystva [Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-alkeny-10-klass-5028230.html Ypoxk
(Ludposas
o6ubmmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-
alk/article Ypok
(POI):https://resh.edu.ru/subject/lesson/5412/



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
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
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
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://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://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://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/

15

dusuyeckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa

Ypok
(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-fizicheskie-
i-khimicheskie-svoistva-6892975
Buneoypok:http://school-collection.edu.ru/
[IpezenTanms
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-alkeny-10-klass-5028230.html

Ypoxk (Lludposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-
alk/article Ypox
(POL):https://resh.edu.ru/subject/lesson/5412/

16

17

CnocoObl MOJIY4YCHHU U IPUMCHCHUC aJIKCHOB

[IpakTuueckas padora Ne 1 o reme
"IlosrydyeHne aTUIIEHA U U3YYEHHE €r0
CBOMCTB"

Ypok
(AKmnacce):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-poluchenie-
i-primenenie-6895074 Buaeoypok:
http://school-collection.edu.ru/ ITpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-alkeny-10-klass-5028230.html

VYpoxk (Lludposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-
alk/article Ypox
(POIL):https://resh.edu.ru/subject/lesson/5412/

[TpesenTarus (MHOOVYPOK):
https://infourok.ru/prezentaciya-na-temu-
poluchenie-etilena-i-opiti-s-nim-klass-
257772.html Buneoypoxk: http://school-
collection.edu.ru/



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
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://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
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://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
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
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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Pemennie pacuéTHbIX 3a7a4 Ha OIpe/ieJICHHE
MOJIEKYJISIPHOM (OPMYJIIbI OPraHHUYECKOTO
BELIECTBA

AnKkanueHbl: CONpsHKEHHBIC, U30JIUPOBAHHBIE,
KyMyJinpoBaHHble. OCOOEHHOCTH
3JIEKTPOHHOTO CTPOEHUS

XUMHUUYECKUE CBOWCTBA COMPSKEHHBIX
JIVEHOB

Ypok
(Axmacc):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
[TpezenTanuss(MH®OYPOK):https://infourok.r
u/konspekt-uroka-po-himii-na-temu-reshenie-
zadach-na-vivod-formuli-organicheskogo-
veschestva-klass-3946056.html

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

Buneoypok: http://school-collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.ru/p/himija/



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-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
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://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
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://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://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

10-klass/uglevodorody-6579439/alkadieny-
6899278 Buneoypok
(MUHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/nepredelnye-
uglevodorody/alkadieny-tipy-alkadienov-
osobennosti-svoystv-sopryazhennyh-alkadienov
[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-na-temu-alkadieny-10-klass-
4636620.html Ypoxk (Ludposas
ouboTeka):https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article

21

CriocoObI moTyueHus 1 IpUMEHEHNE
aJIKaJINCHOB

Ypox(AKmnacc):https://www.yaklass.ru/p/himija/
10-klass/uglevodorody-6579439/alkadieny-
6899278 IIpezeHTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-na-temu-alkadieny-10-klass-
4636620.html Ypok (Lludposas
o6ubmmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article

22

AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as
dopmya, HOMEHKIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI,
¢duznyeckue cBoicTBa

Buneoypok: http://school-collection.edu.ru/
Ypox(AKmacc):https://www.yaklass.ru/p/himija/
10-klass/uglevodorody-6579439/alkiny-atcetilen-
i-eg0-gomologi-6892969 Buneoypok
(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkiny-stroenie-
nomenklatura-izomeriya-fizicheskie-svoystva-
poluchenie IIpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-na-temu-alkini-klass-1243319.html



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://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://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://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://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/alkiny-atcetilen-i-ego-gomologi-6892969
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://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
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XHUMHUYEeCKHEe CBOMCTBA aJIKHHOB

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

Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKmnacc):https://www.yaklass.ru/p/himija/
10-klass/uglevodorody-6579439/alkiny-svoistva-
poluchenie-primenenie-6899279 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/nepredelnye-
uglevodorody/alkiny-himicheskie-svoystva-i-
primenenie [Ipe3enTamus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-na-temu-alkini-klass-1243319.html
Ypoxk (Lludposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article

24

KauecrBennbIe pCaKknuu Ha TpoﬁHon CBA3b

Ypoxk (Ludposas 6ubnuorexa):
https://app.onlineschool-1.ru/10-
klass/himiya/kachestvennye-reakcii-
organiches/article Buneoypok: http://school-
collection.edu.ru/
Ypox(AKmacc):https://www.yaklass.ru/p/himija/
10-klass/uglevodorody-6579439/alkiny-svoistva-
poluchenie-primenenie-6899279

25

CrniocoOblI nosty4eHus U IpUMeHEHue
AITKHHOB

Buneoypok: http://school-collection.edu.ru/
Ypox(AKmnacc):https://www.yaklass.ru/p/himija/
10-klass/uglevodorody-6579439/alkiny-svoistva-
poluchenie-primenenie-6899279 Ypok

(Hudposas



https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
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://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
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
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
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/kachestvennye-reakcii-organiches/article
https://app.onlineschool-1.ru/10-klass/himiya/kachestvennye-reakcii-organiches/article
https://app.onlineschool-1.ru/10-klass/himiya/kachestvennye-reakcii-organiches/article
http://school-collection.edu.ru/
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://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
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://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
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Pemenue 3agau: pacu€Tsl 0 ypaBHEHUIO
XUMHUYECKON peaKInu

oubmmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/nepredelnye-
uglevodorody/reshenie-zadach-po-teme-
nepredelnye-uglevodorody

27

28

29

Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

ApEHBI: TOMOJIOTUYECKUH psiJ, 00mIast
dopmMya, HOMEHKIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI
OeH30I1a U ToNyoJa, UX PU3nYecKue
CBOMCTBA

XHUMHUYECKHE CBOMCTBA ApCHOB: pCaKINH
3aMCIICHUA

Pemy EI'O:https://ege.sdamgia.ru/
Buneoypok: http://school-collection.edu.ru/

Buneoypok: http://school-collection.edu.ru/
Ypok(AKmnace):https://www.yaklass.ru/p/himija/
10-klass/uglevodorody-6579439/areny-benzol-i-
ego-gomologi-6912879 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/aromaticheskie-
uglevodorody/areny-nomenklatura-izomeriya-
poluchenie-i-fizicheskie-svoystva Ypok
(Ludposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-
il1/article Ypok
(POIL):https://resh.edu.ru/subject/lesson/4775/

Buneoypox: http://school-collection.edu.ru/
Ypok(SAKmnace):https://www.yaklass.ru/p/himija/
10-klass/uglevodorody-6579439/areny-svoistva-
poluchenie-i-primenenie-6912880 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/aromaticheskie-
uglevodorody/aromaticheskie-uglevodorody-
himicheskie-svoystva Ypox (L{udposas



https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-uglevodorody
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-uglevodorody
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-uglevodorody
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-uglevodorody
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-poluchenie-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-poluchenie-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-poluchenie-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-poluchenie-i-fizicheskie-svoystva
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://resh.edu.ru/subject/lesson/4775/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva

oubmmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-
il1/article

Ypox
(POII):https://resh.edu.ru/subject/lesson/4775/

30

31

32

33

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEIMHEHMSI, OKMCIIEHHE TOMOJIOTOB
OeH3oa

Oco0eHHOCTH XMMHYECKUX CBOMCTB CTUPOJIa

Pemenue pacu€THbIX 3a7a4 Ha ONPENEICHHE
MOJIEKYJISIPHOM (hOpMYJIBI OPraHUYECKOTO
BELIECTBA

CniocoOblI nosty4eHus 1 IpUMEHEHUE apeHOB

Buneoypok:http://school-collection.edu.ru/
Ypox
(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-svoistva-
poluchenie-i-primenenie-6912880 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/aromaticheskie-
uglevodorody/aromaticheskie-uglevodorody-
himicheskie-svoystvaYpok (I{udposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-
ill/article

Buneoypox: http://school-collection.edu.ru/
VYpox (Hudpposas
o6ubmmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-
il1/article

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

Buneoypok: http://school-collection.edu.ru/
VYpox (Hudposas
oubmmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-
il1/article



https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://resh.edu.ru/subject/lesson/4775/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva%D0%A3%D1%80%D0%BE%D0%BA
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva%D0%A3%D1%80%D0%BE%D0%BA
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva%D0%A3%D1%80%D0%BE%D0%BA
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva%D0%A3%D1%80%D0%BE%D0%BA
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article

Ypok
(POII):https://resh.edu.ru/subject/lesson/4775/
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I'enernueckas cBI3b MCKAY Pa3sInYHbIMU
KJracCaMH yIJI€BOJOPOJ0B

Pacuérel mo ypaBHEHUSIM XUMUYECKHUX
peakmuii. CuctemaTusanus 1 00001IeH e
3HAHUHU I10 TEME

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-geneticheskaya-svyaz-mezhdu-klassami-
organicheskih-veschestv-1540148.html
Buneoypok: http://school-collection.edu.ru/
Ypok (Lludporas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-
klass6/article

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

36

[Tpupoauslii ra3. [TonyTHble HeTAHBIE Ta3bI

[Ipesenranus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-na-temu-prirodnie-istochniki-
uglevodorodov-klass-2294230.html Buaeoypok:
http://school-collection.edu.ru/ Ypoxk
(Ludposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/prirodnyj-gaz1/article Ypok
(POIL):https://resh.edu.ru/subject/lesson/6148/

37

KameHHBIi yroib 1 IpOIyKThI €r0
nepepadoTKu

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-na-temu-prirodnie-istochniki-
uglevodorodov-klass-2294230.html Buaeoypok:
http://school-collection.edu.ru/ Ypox



https://resh.edu.ru/subject/lesson/4775/
https://infourok.ru/prezentaciya-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-1540148.html
https://infourok.ru/prezentaciya-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-1540148.html
https://infourok.ru/prezentaciya-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-1540148.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-gaz1/article
https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-gaz1/article
https://resh.edu.ru/subject/lesson/6148/
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
http://school-collection.edu.ru/

(Hudposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/kamennyj-ugol-i-ego-
pererabot/article Ypoxk
(POIL):https://resh.edu.ru/subject/lesson/6148/
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Hedtb 1 criocoOb! €€ mepepaboTKH.
[Tpumenenne mpoayKToB nepepadboTku HePTH

[IpezenTanms
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-na-temu-prirodnie-istochniki-
uglevodorodov-klass-2294230.html Buaeoypok:
http://school-collection.edu.ru/ Ypoxk
(AKmnacce):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/pererabotka-nefti-i-
okhrana-okruzhaiushchei-sredy-6899731 Ypoxk
(Ilmdpposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/neft-i-sposoby-eyo-
pererabotkil/article Ypox
(POII):https://resh.edu.ru/subject/lesson/6148/

39

I'enermueckas cBI3b MCKIY Pa3siIndHbIMU
KJracCaMH yIjI€BOJOpPOJ0B

Buneoypok: http://school-collection.edu.ru/
VYpok (Lludposas
o6ubmmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-
klass/article

40

["asioreHonpon3BOIHBIE YTIIEBOIOPOIOB:
AJIEKTPOHHOE CTPOCHHE; PEAKITUU 3aMEIIECHHUS
rajoreHa

Buneoypok: http://school-collection.edu.ru/
https://youtu.be/kKUbebihjh0
https://youtu.be/dNoxefooPwl

[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-galogenproizvodnye-uv-10-kI-5218206.html



https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-ego-pererabot/article
https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-ego-pererabot/article
https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-ego-pererabot/article
https://resh.edu.ru/subject/lesson/6148/
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://app.onlineschool-1.ru/10-klass/himiya/neft-i-sposoby-eyo-pererabotki1/article
https://app.onlineschool-1.ru/10-klass/himiya/neft-i-sposoby-eyo-pererabotki1/article
https://app.onlineschool-1.ru/10-klass/himiya/neft-i-sposoby-eyo-pererabotki1/article
https://resh.edu.ru/subject/lesson/6148/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
http://school-collection.edu.ru/
https://youtu.be/kKUbebihjh0
https://youtu.be/dNoxefooPwI
https://infourok.ru/prezentaciya-galogenproizvodnye-uv-10-kl-5218206.html
https://infourok.ru/prezentaciya-galogenproizvodnye-uv-10-kl-5218206.html

JleWicTBue 11e0uei Ha

41 rajoreHnpoun3BoiHbe. B3anmoaeiictere Buneoypok: http://school-collection.edu.ru/
JUTaJIOTEHAIIKAaHOB C MarHUEM U IIUHKOM
Buneoypok: http://school-collection.edu.ru/
Cucremaru3zaius u 00001IeHUe 3HAHUH 110 Hpeser_naum (HHQOYPQK): o
42 pasaey "VIIeBOAOpOIHI" https://infourok.ru/prezentaciya-po-himii-
obobschenie-znaniy-po-teme-uglevodorodi-
447951 .html
43 KonTponbhas pabota no Teme
"YraeBogopoib"
[Ipe3enTanms
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-na-temu-spirtiklass-298155.html
Buneoypok: http://school-collection.edu.ru/
Ypok
(AKmnacce):https://www.yaklass.ru/p/himija/10-
IIpenenbHbIe OTHOATOMHBIE CIIUPTHI: klass/spirty-fenoly-6580873/nasyshchennye-
TOMOJIOTHUECKUH psif, oOiast popmya, odnoatomnye-spirty-metanol-etanol-6569756
44 CTPOEHHUE MOJIEKYJI, U30MEpHS, Buneoypok
HOMEHKJIaTypa, Kilaccuukanus, Gpusndeckue (MHTEPYPOK):https://interneturok.ru/lesson/c
CBOICTBA hemistry/10-klass/spirty/spirty-klassifikatsiya-
spirtov-predelnye-odnoatomnye-spirty-stroenie-i-
nomenklatura
Ypoxk (Lludposas
o6ubmmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article Ypok
(POIL):https://resh.edu.ru/subject/lesson/4769/
. Buneoypok: http://school-collection.edu.ru/
XUMHYECKHE CBOUCTBA IpeaACIIbHBIX L
45 Vpoxk(AKmacc):https://www.yaklass.ru/p/himija/

OIHOATOMHBIX CITMPTOB

10-klass/spirty-fenoly-6580873/svoistva-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-obobschenie-znaniy-po-teme-uglevodorodi-447951.html
https://infourok.ru/prezentaciya-po-himii-obobschenie-znaniy-po-teme-uglevodorodi-447951.html
https://infourok.ru/prezentaciya-po-himii-obobschenie-znaniy-po-teme-uglevodorodi-447951.html
https://infourok.ru/prezentaciya-po-himii-na-temu-spirtiklass-298155.html
https://infourok.ru/prezentaciya-po-himii-na-temu-spirtiklass-298155.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666

poluchenie-i-primenenie-nasyshchennykh-
odnoatomnykh-spirtov-6579666 Buneoypoxk
(MUHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/spirty/himicheskie-svoystva-
spirtov-1-kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-
klass/spirty/himicheskie-svoystva-spirtov-2-
nukleofilnoe-zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-
klass/spirty/himicheskie-svoystva-spirtov-3-
okislenie-spirtov

Ypoxk (Lludpposas
ouboTeka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article Ypok
(POIL):https://resh.edu.ru/subject/lesson/4769/

46

CriocoObI nosTyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CITUPTOB

Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/svoistva-poluchenie-
i-primenenie-nasyshchennykh-odnoatomnykh-
spirtov-6579666 Ypoxk (Lludposas
6ubmmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article ¥Ypok
(PDII):https://resh.edu.ru/subject/lesson/4769/

47

[TpocThie a¢upbl: HOMEHKIIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOMCTB

[Ipe3enTanms
(MH®OYPOK):https://infourok.ru/avtor-
goncharov-t-prezentaciya-po-himii-prostie-efiri-
klass-2841335.html Buneoypok: http://school-
collection.edu.ru/Ypoxk(@OKCDPOPI): https://fox
ford.ru/wiki/himiya/prostye-efiry-epoksidy



https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-3-okislenie-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-3-okislenie-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-3-okislenie-spirtov
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
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MHOT0aTOMHBIEC CIIUPTHI: ATHJICHTJIMKOJIb U
TJIMIEPHH, UX QU3HYECKUE U XUMHYCCKUE
CBOMCTBA

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-klass-po-teme-mnogoatomnie-spirti-
3539968.html Buneoypox: http://school-
collection.edu.ru/ Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/spirty/osobennosti-
himicheskih-svoystv-mnogoatomnyh-spirtov-i-
fenolov Ypoxk (Lludposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/mnogoatomnye-spirty/article

49

50

51

CriocoOsbl MMOJIYy4YCHHU U IPUMCHCHUC
MHOT'0OAaTOMHBIX CITMPTOB

@DeHoJI: CTPOEHUE MOJIEKYIIbI, (hU3NYecKHe
cBoiicTBa. TOKCMYHOCTH (peHoa

XuMuyeckue cBoiicTBa (heHoa

[IpesenTanus (MHPOVYPOK):
https://infourok.ru/prezentaciya-po-himii-klass-
po-teme-mnogoatomnie-spirti-3539968.html
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/spirty/poluchenie-i-
primenenie-spirtov Ypoxk (L{udposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/mnogoatomnye-spirty/article

[Ipe3entanus: https://infourok.ru/prezentaciya-
po-himii-fenoli-klass-1535601.html Buneoypoxk:
http://school-collection.edu.ru/ Ypoxk
(nudposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/fenol/article Ypoxk
(POIL):https://resh.edu.ru/subject/lesson/5727/

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



https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://interneturok.ru/lesson/chemistry/10-klass/spirty/poluchenie-i-primenenie-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/poluchenie-i-primenenie-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/poluchenie-i-primenenie-spirtov
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://infourok.ru/prezentaciya-po-himii-fenoli-klass-1535601.html
https://infourok.ru/prezentaciya-po-himii-fenoli-klass-1535601.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://resh.edu.ru/subject/lesson/5727/
http://school-collection.edu.ru/

Ypok (Hudposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/fenol/article

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

52 Crioco0sbI oTy4eHus ¥ IpUMeHeHue GpeHoma )
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/fenol/article

[Ipaktrueckas padora Ne 2. Pemienue .
pareri % PaboT HHer Pemry ET'O:https://ege.sdamgia.ru/
53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME i
" " Buneoypok: http://school-collection.edu.ru/
CrupTsl 1 GEHOITBI
Buneoypok: http://school-collection.edu.ru/
[Ipe3enTanus
54 Cucrematusanus ¥ 0000IIEHNE 3HAHUH 110 (MHD®OYPOK):https://infourok.ru/obobschenie
TeMe -i-sistematizaciya-znaniy-po-teme-spirti-i-fenoli-
s-elementami-laboratorno-prakticheskoy-raboti-
cherez-informacionnie-1648131.html
[Ipe3enTanms
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-aldegidi-i-ketoni-klass-1535664.html
Buneoypok:http://school-collection.edu.ru/
AJTBIETHIIS U KETOHBI: HIEKTPOHHOE YpOK(HKnac_c):https://www.vaklass. ru_/p/himi ja/
CTPOCHHE KaPGOHMIHHOM FPYIIIBL 10-klass/aldegidy-ketony-karbonovye-Kisloty-
55 ’ 6780279/aldegidy-i-ketony-6777547

TrOMOJIOTHUECKHUE psibl, 00mIast hopmya,
M30MEPHSI U HOMEHKIIATypa

Buneoypox (MHTEPYPOK:
https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
Kisloty/karbonilnye-soedineniya-stroenie-
izomeriya-nomenklatura Ypoxk (Lludposas
oubmmoreka):https://app.onlineschool-1.ru/10-



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

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

56

ANbIeruapl ¥ KETOHBI: (PU3UIECKUE U
XMMHUYECKHE CBOMCTBA; pEAKIIUU
npucoeanHeHus. CriocoObl Moy4eHus
aJbJIETU/I0B U KETOHOB

Buneoypok:http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
kisloty/himicheskie-svoystva-aldegidov-i-
ketonov Ypok (Lludposas
oubroTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aldegidy-i-ketony1/article Ypoxk
(POL):https://resh.edu.ru/subject/lesson/4776/

57

Peakiuyuu okuciIeHUs U KaUeCTBEHHbIC
pC€aKuuu aJIbJACTUA0B U KETOHOB

Buneoypok:http://school-collection.edu.ru/
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/karbonilnye-soedineniya-
karbonovye-kisloty/himicheskie-svoystva-
aldegidov-i-ketonov Ypox
(POII):https://resh.edu.ru/subject/lesson/4776/
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[IpakTuueckas pabora Ne 3. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"ANbIETUIBI U CIIUPTHI"

OI[HOOCHOBHBIC MMpEaACIIbHBIC Kap60HOBI>IC
KHUCJIOTHI, 0COOEHHOCTHU CTPOCHUSA UX
MOJICKYJI

[TpesenTauuss(MHO®OYPOK):
https://infourok.ru/prezentaciya-po-himii-
aldegidi-i-ketoni-klass-1535664.html
Buneoypox: http://school-collection.edu.ru/
Ypok(POII):https://resh.edu.ru/subject/lesson/4
776/

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-na-temu-karbonovie-kisloti-klass-
2203040.htm| Buneoypox:http://school-
collection.edu.ru/
Ypox(AKmacc):https://www.yaklass.ru/p/himija/



https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://resh.edu.ru/subject/lesson/4776/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://resh.edu.ru/subject/lesson/4776/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://resh.edu.ru/subject/lesson/4776/
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-2203040.html
https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-2203040.html
https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-2203040.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067

10-klass/aldegidy-ketony-karbonovye-kisloty-

6780279/karbonovye-kisloty-karboksilnaia-

gruppa-6795067 Buaeoypox

(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/karbonilnye-soedineniya-

karbonovye-Kisloty/karbonilnye-soedineniya-

stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
Kisloty/karbonovye-kisloty-stroenie-fizicheskie-
svoystva-nomenklatura

Ypoxk (Lludpposas
ouboTeka):https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-kisloty/article
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N3omepHst 1 HOMEHKJIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3NYEeCKHe CBOWCTBA

XHUMHYECKHE CBOMCTBA OpCACIIbHBIX
OJHOOCHOBHBIX Kap6OHOBLIX KHCIIOT

OcoOeHHOCTH CBOMCTB MypaBbUHON
KUCIOTHI. MHOT00Opa3ue kKapOOHOBBIX
KHUCIIOT

Ypok
(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-Kisloty-
6780279/karbonovye-kisloty-karboksilnaia-
gruppa-6795067/re-72dfe742-32b8-4321-92b2-
63ee28864526 Buneoypok:http://school-
collection.edu.ru/

Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-Kisloty-
6780279/svoistva-poluchenie-i-primenenie-
nasyshchennykh-odnoosnovnykh-karbonovy -
6777549 Buneoypok:http://school-
collection.edu.ru/

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/karbonilnye-soedineniya-



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
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Oco0eHHOCTH CBOWCTB: HENPEIENIbHBIX U
apoOMaTH4YeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THIPOKCHKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KUCIIOT

[TonsiTHE O TPOM3BOAHBIX KAPOOHOBBIX
KHCIIOT

CriocoObI nostyueHus 1 NpUMEHEHNe
KapOOHOBBIX KUCIIOT

karbonovye-kisloty/muravinaya-uksusnaya-
schavelevaya-i-zhirnye-kisloty-osobennosti-
svoystv IIpe3enrarus
(MH®OYPOK):https://infourok.ru/prezentaciya
-na-temu-karbonovye-kisloty-muravinaya-
kislota-4545399.html Buneoypok:http://school-
collection.edu.ru/
Vpox(AKnacc):https://www.yaklass.ru/p/himija/
9-klass/organicheskie-veshchestva-
102302/karbonovye-kisloty-122869/re-672fbce2-
fh05-444a-83d3-c750a335dad1

[Ipe3enTanms
(MH®OYPOK):https://infourok.ru/prezentaciya
-vysshie-karbonovye-kisloty-10-klass-
5542540.htm| Buneoypox:http://school-
collection.edu.ru/

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-na-temu-proizvodnye-karbonovyh-
Kislot-4034646.html
Buneoypok:https://youtu.be/IDPWDI1JQdUw
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/karbonilnye-soedineniya-
karbonovye-Kisloty/proizvodnye-karbonovyh-
Kislot-slozhnye-efiry

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/karbonilnye-soedineniya-



https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
https://infourok.ru/prezentaciya-na-temu-karbonovye-kisloty-muravinaya-kislota-4545399.html
https://infourok.ru/prezentaciya-na-temu-karbonovye-kisloty-muravinaya-kislota-4545399.html
https://infourok.ru/prezentaciya-na-temu-karbonovye-kisloty-muravinaya-kislota-4545399.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-c750a335dad1
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-c750a335dad1
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-c750a335dad1
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-c750a335dad1
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://youtu.be/IDPWDIJQdUw
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot

karbonovye-Kkisloty/poluchenie-i-primenenie-
karbonovyh-kislot

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUHN PSIJI,

Ypok (Hudposas

66 0BIIas OpMY/Ia, H30MEpHS H HOMEHKIATYpa oubmmoTeka):https://app.onlineschool-1.ru/10-
’ klass/himiya/slozhnye-efiry-zhiry/article
Buneoypok: http://school-collection.edu.ru/
[Tpesentauus: (MHPOVYPOK)
https://infourok.ru/prezentaciya-po-himii-na-
DUBHUECKIE 1 XUMIECKIE CBOCTEL temu-slozhnye-efiry-klassifikaciya-stroenie-
67 svojstva-primenenie-10-klass-4274333.html
3¢upoB
Ypok
(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-
svoistva-slozhnykh-efirov-6813179
Ypoxk (AKinace):
Pemenne pacuCTHEIX 3a1a4: 10 YPaBHECHHIO https://www.yaklass.ru/p/himija/10-
68 XMMHUYECKOU PEaKLUH, Ha OIPEIAECIIEHNE klass/aldegidy-ketony-karbonovye-Kkisloty-
MOJIEKYJISIPHOM (hOpMYJIBI OPraHUYECKOro 6780279/uglevodorody-spirty-aldegidy-
BeIeCTBa karbonovye-kisloty-6780277
https://youtu.be/e3V6mBICRX8
Buneoypok
[Ipakruueckas pabora Ne 4. Peruenne (MHTEPYPOK):https://interneturok.ru/lesson/c
69 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEMe hemistry/10-klass/karbonilnye-soedineniya-
"KapOoHoBble kucioTsl. CroxkHbie 3¢pupst” karbonovye-kisloty/primery-zadach-po-himii-
spirtov-aldegidov-i-karbonovyh-kislot
Buneoypok:http://school-collection.edu.ru/
) [IpezenTanms
70 uper: crpoctne, usnrieckie u (MH®OVYPOK):https://infourok.ru/prezentaciya

XUMHUYECKHE CBOMCTBA (THAPOIU3)

-po-himii-zhiri-1728121.html Ypok
(AKmnacc):https://www.yaklass.ru/p/himija/10-



https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://youtu.be/e3V6mBICRx8
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.html
https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.html
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
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Oco0eHHOCTH CBOWCTB JKUPOB, COAEPIKAIINX
OCTaTKH HEIIPENEIbHBIX JKUPHBIX KUCIIOT.
JKups! B ipupone

Mputa Kak COJTH BBICIIUX KapOOHOBBIX
KHCJIOT, UX Moro1ee aeiicreue. IlousaTue o
cuHTeTHYecKuXx Moroiux cpeactrax (CMC)

klass/slozhnye-efiry-i-zhiry-6850158/zhiry-
6849681 Buneoypok
(MUHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/karbonilnye-soedineniya-
karbonovye-kisloty/zhiry Ypok
(POII):https://resh.edu.ru/subject/lesson/5952/

[IpezenTanms
(MH®OYPOK):https://infourok.ru/prezentaciya
-nahozhdenie-zhirov-v-prirode-3122367.html
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/karbonilnye-soedineniya-
karbonovye-kisloty/zhiry-stroenie-himicheskie-
svoystva-funktsii-v-organizme

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-na-temu-milo-klass-

841231 .html4Buneoypok:
https://youtu.be/29ggOIQf5wc Ypok
(POII):https://resh.edu.ru/subject/lesson/5952/
Ypok
(AKJTACC):https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-
6876211
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I'enernueckas cBs3b YTJICBOAOPOAOB U
KHUCJIOPOACOACPIKAINX OPTraHUYICCKUX
BCIICCTB

VYpox (Hudposas 6ubnuoreka):
https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-
klass/article Buneoypok: http://school-
collection.edu.ru/ IIpe3enTarus



https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry
https://resh.edu.ru/subject/lesson/5952/
https://infourok.ru/prezentaciya-nahozhdenie-zhirov-v-prirode-3122367.html
https://infourok.ru/prezentaciya-nahozhdenie-zhirov-v-prirode-3122367.html
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-841231.html4%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-841231.html4%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-841231.html4%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://youtu.be/2gggOlQf5wc
https://resh.edu.ru/subject/lesson/5952/
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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Pacuérbl 1o ypaBHEHUAM XUMHUYECKHUX
peakui

(MH®OYPOK):https://infourok.ru/prezentaciya
-po-teme-geneticheskaya-svyaz-696024.html

[Ipe3enTanus
(MH®OYPOK):https://interneturok.ru/lesson/ch
emistry/10-klass/karbonilnye-soedineniya-
karbonovye-kisloty/primery-zadach-po-himii-
slozhnyh-efirov-i-zhirov
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Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

OO0m1as XxapakTepucTUKa YIJIeBOIOB U
KJaccu(uKanus yriaieBoaoB (MOHO-, TU- U
MOJIMCaXapuabl)

Momnocaxapuasl: GU3MUECKUE CBOMCTBA U
HaxOXXIECHUE B IIPUPOE

Buneoypok: http://school-collection.edu.ru/
Pemy EI'O:https://ege.sdamgia.ru/

[IpezenTanus :https://infourok.ru/prezentaciya-
po-himii-na-temu-uglevodi-klass-1962863.html
Buneypox:http://school-collection.edu.ru/
Ypok
(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
6835083/klassifikatciia-uglevodov-6828518
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/uglevody/uglevody-
klassifikatsiya-i-sostav-uglevodov Ypok
(POII):https://resh.edu.ru/subject/lesson/6150/

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/uglevody/monosaharidy-na-
primere-glyukozy-stroenie-glyukozy
[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-na-temu-monosaharidi-3657060.html Ypok
(POL):https://resh.edu.ru/subject/lesson/6150/



https://infourok.ru/prezentaciya-po-teme-geneticheskaya-svyaz-696024.html
https://infourok.ru/prezentaciya-po-teme-geneticheskaya-svyaz-696024.html
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-klass-1962863.html
https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-klass-1962863.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov
https://resh.edu.ru/subject/lesson/6150/
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy
https://infourok.ru/prezentaciya-na-temu-monosaharidi-3657060.html
https://infourok.ru/prezentaciya-na-temu-monosaharidi-3657060.html
https://resh.edu.ru/subject/lesson/6150/
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HpI/IMeHCHI/IC TJIFOKO3hI, e€ 3HaUYCHUE B
KU3HCACATCIBHOCTH OpraHusma

Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKmnacc):https://www.yaklass.ru/p/himija/
10-klass/uglevody-prirodnye-soedineniia-
6835083/gliukoza-i-fruktoza-6835111
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/uglevody/fizicheskie-i-
himicheskie-svoystva-glyukozy Ypok
(POL):https://resh.edu.ru/subject/lesson/6150/
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I[I/ICB.XB.pI/II[HZ caxapo3a, MajibTO3a U JIAKTO34d.

HaxosxzieHue B mpupojie 1 IpuMeHeHne
JIMCaxapyJiOB

HOJ'II/ICB.XB.pI/I,I[LIZ CTPOCHUC MAKPOMOIJICKYI,
(bI/I3I/I‘-ICCKI/IC 1N XUMHUYCCKHEC CBOﬁCTBa,
IMPUMCHCHUC. Ilonsarue 06 HNCKYCCTBCHHBIX
BOJIOKHaXx

[Ipe3enTanms
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-disaharidi-3128997.html Buneoypoxk:
https://youtu.be/cpVKIfm7nlk Ypox
(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
6835083/sakharoza-6841114 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/uglevody/oligo-i-polisaharidy-
saharoza-gidroliz-saharozy-krahmal

Ypok
(POII):https://resh.edu.ru/subject/lesson/5413/st
art/150714/ ITpezentauus (MHOPOYPOK):
https://infourok.ru/prezentaciya-po-himii-
polisaharidi-klass-908646.html Ypox
(AKJTACC):https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
6835083/krakhmal-tcelliuloza-6843938
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/uglevody/oligo-i-polisaharidy-



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/fizicheskie-i-himicheskie-svoystva-glyukozy
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/fizicheskie-i-himicheskie-svoystva-glyukozy
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/fizicheskie-i-himicheskie-svoystva-glyukozy
https://resh.edu.ru/subject/lesson/6150/
https://infourok.ru/prezentaciya-po-himii-disaharidi-3128997.html
https://infourok.ru/prezentaciya-po-himii-disaharidi-3128997.html
https://youtu.be/cpVKJfm7nlk
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-908646.html
https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-908646.html
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
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal

[IpaxTuueckas padora Ne 5. Perenue

saharoza-gidroliz-saharozy-krahmal
Buneoypok: http://school-collection.edu.ru/

Ypoxk(AKnacc):https://www.yaklass.ru/p/himija/
10-klass/uglevody-prirodnye-soedineniia-
6835083/krakhmal-tcelliuloza-6843938
Buneoypok: http://school-collection.edu.ru/
Buneoypok

81 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME (MHTEPYPOK):https://interneturok.ru/lesson/c
"YruneBoas" hemistry/10-klass/uglevody/tsellyuloza-
iskusstvennye-polimery ITpe3enranus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-tehnologii-himicheskie-volokna-
iskusstvennie-i-sinteticheskie-3985000.html
Buneoypok: http://school-collection.edu.ru/
[Ipe3enTanus
Pemenne pacueTHBIX 3a]1a4 Ha ONpe/eicHne (MH®OYPOK):https://infourok.ru/prezentaciya
82 JI0JIU BBIXO/1a NPOAYKTa PEAKIIUHA OT -na-temu-reshenie-zadach-na-opredelenie-
TEOPETHYECKU BO3MOXKHOTO massovoj-obemnoj-doli-vyhoda-produkta-
reakcii-ot-teoreticheski-vozmozhnogo-
4117208.html
83 Cucremaru3zaius 1 00001IeHHE 3HAHUH 110 Buneoypox: http://school-collection.edu.ru/
pazueny Pemry ET'D:https://ege.sdamgia.ru/
KonTponbHas pabota mo Teme
84 "Kucnoponacoaep:xamue opraHn4eckue Pemy EI'O:https://ege.sdamgia.ru/
coeMHeHus"
Buneoypok: http://school-collection.edu.ru/
AMUHBI: K1accuuKaIms, CTpOeHUE [Tpe3enTamnms
85 MoOJIeKy1, 001as popmyna, H3oMepus, (MH®OYPOK):https://infourok.ru/prezentaciya

HOMEHKJIaTypa 1 (pu3nyeckue CBOWCTBa

-po-himii-na-temu-aminy-10-klass-4410983.html
Ypox



https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
http://school-collection.edu.ru/
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
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://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
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
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
https://infourok.ru/prezentaciya-na-temu-reshenie-zadach-na-opredelenie-massovoj-obemnoj-doli-vyhoda-produkta-reakcii-ot-teoreticheski-vozmozhnogo-4117208.html
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html

(AKmnacce):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/aminy-proizvodnye-ammiaka-
nasyshchennye-aminy-6585751 Ypok
(Ilmdposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminy/article

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/aminy/aminosoedineniya-
klassifikatsiya-izomeriya-nazvaniya-i-
fizicheskie-svoystva

86

XUMHUYECKHE CBOMCTBA A (paTHIecKux
aMUHOB

Buneoypok
(MHTEPYPOK):https://interneturok.ru/subject/
chemistry/class/10#
Ypox(AKmnacc):https://www.yaklass.ru/p/himija/
10-klass/azotsoderzhashchie-soedineniia-
6852270/aromaticheskie-aminy-anilin-6851421
Buneoypok: http://school-collection.edu.ru/

87

AnunuH: CTPOCHUC aHWJIMHA, 0COOEHHOCTH
XUMHYECKHX CBONCTB aHUJIMHA

Ypok(SAKmnacce):https://www.yaklass.ru/p/himija/
10-klass/azotsoderzhashchie-soedineniia-
6852270/aromaticheskie-aminy-anilin-6851421
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/aminy/osobennosti-svoystv-
anilina-poluchenie-i-primenenie-aminov
[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-teme-anilin-1290859.html



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/subject/chemistry/class/10
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://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
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html
https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html

88

CriocoO0bI MOTy4eHUS U IPUMEHEHUE
anmu(aTHIeCKUX aMHHOB

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/aminy/osobennosti-svoystv-
anilina-poluchenie-i-primenenie-aminov
Buneoypok:http://school-collection.edu.ru/

89

90

AMUHOKHUCIIOTHI: HOMEHKJIATypa U U30MepUsl,
¢usnueckue cpoicTBa. OTHEIbHBIC
IIPEACTABUTENHN 0-AMUHOKHUCIIOT

XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HAUEHHNE aMHHOKHUCIIOT.
CuHTE3 ¥ TUAPOIU3 NENTUIOB

Buneoypok: http://school-collection.edu.ru/
[IpezenTanms
(MH®OYPOK):https://infourok.ru/aminokisloti
-prezentaciya-k-uroku-klass-815105.html Ypoxk
(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/aminokisloty-amfoternye-soedineniia-
6853801 Bungeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/belki-i-nukleinovye-
kisloty/aminokisloty-nazvaniya-i-svoystva-
aminokislot Ypox (u¢posas
o6ubmmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypoxk
(POIL):https://resh.edu.ru/subject/lesson/4743/

Buneoypox: http://school-collection.edu.ru/
Ypok(SAKmnace):https://www.yaklass.ru/p/himija/
10-klass/azotsoderzhashchie-soedineniia-
6852270/aminokisloty-amfoternye-soedineniia-
6853801 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/belki-i-nukleinovye-
Kisloty/aminokisloty-nazvaniya-i-svoystva-
aminokislot Ypox (u¢posas
oubmroreka):https://app.onlineschool-1.ru/10-



https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
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://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://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://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://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

klass/himiya/aminokisloty-belki/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4743/

91

benku xak npupoaHble NOIUMEpPHI;
CTPYKTYpbI O€JIKOB

Buneoypok: http://school-collection.edu.ru/
[Ipe3enTanus
(MHO®OI'OPON):https://infourok.ru/prezentaciy
a_po_himii_na_temu_belki_10_klass-
557089.htm Ypok
(AKmnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/stroenie-svoistva-i-znachenie-belkov-
6858170 Buneoypok
(MHTENYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/belki-i-nukleinovye-
kisloty/belki Ypok (Ludpora
ouboTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypox
(POII):https://resh.edu.ru/subject/lesson/4743/

92

XHUMHUYECKHE CBOUCTBA OEIIKOB

Buneoypok: http://school-collection.edu.ru/
Ypox(AKmacc):https://www.yaklass.ru/p/himija/
10-klass/azotsoderzhashchie-soedineniia-
6852270/stroenie-svoistva-i-znachenie-belkov-
6858170 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/10-klass/belki-i-nukleinovye-
kisloty/belki Ypoxk (Lludposas
o6ubmmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypox
(POII):https://resh.edu.ru/subject/lesson/4743/



https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
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://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
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
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://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
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/

A30TCOI[ep)KaH.II/Ie TCTCPOUUKIINICCKHUC

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-na-temu-geterociklicheskie-
soedineniya-2486321.html Buneoypok:
http://school-collection.edu.ru/

Buneoypok

93 coenHeHUS. HyKII€MHOBBIE KMCIIOTHI: )
(MHTEPYPOK):https://interneturok.ru/lesson/c
COCTaB, CTPOEHHUE U OMOJIOTHYECKAS POJIb . . )
hemistry/10-klass/belki-i-nukleinovye-
Kisloty/ponyatie-o-geterotsiklicheskih-
soedineniyah
VYpox (POIII):
https://resh.edu.ru/subject/lesson/6296/
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/c
[IpakTnueckas pabora Ne 6. Peruenune hemistry/10-klass/belKi-i-nukleinovye-
94 OKCHECPUMECHTAIBHBIX 33/1a4 10 TEME Kisloty/reshenie-kachestvennyh-zadach-po-
"A30TCoepIKaIe OpraHuYECKHIe organicheskoy-himii
coenuHeHUs" https://interneturok.ru/lesson/chemistry/10-
klass/belki-i-nukleinovye-kisloty/reshenie-
kachestvennyh-zadach-2-tsepochki-prevrascheniy
[Tpaktuyeckas padora Ne 7. Pemienue
95 JKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME Buneoypok:http://school-collection.edu.ru/
"Pacnio3HaBaHuMe OpraHUYECKUX COeAMHEHUI"
Ypok
KonrposbHas pabota 1o Teme (AKmacce):https://www.yaklass.ru/p/himija/10-
96 "A30TcoaepKalre OpraHn4ecKue klass/vysokomolekuliarnye-soedineniia-vms-
coennHenns" 6880782/0snovnye-poniatiia-vms-reaktcii-
polimerizatcii-i-polikondensatcii-6880783
97 OCHOBHBIC TTOHITUS XHMUH [Ipesenranus

BBICOKOMOJICKYJIAPHBIX COE€IUHEHUN U

(MH®OYPOK):https://infourok.ru/prezentaciya
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MCTOJbI UX CUHTC3a —IIOJIMMCPU3alvd U
INOJIMKOHACHCAIUA

-po-himii-na-temu-visokomolekulyarnie-
soedineniya-3194967.html
Buneoypok:http://school-collection.edu.ru/

98

[Mnactmacchl. YTunu3anus u nepepadoTka
IIacTUKa

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya
-po-himii-na-temu-stroenie-poluchenie-i-
primenenie-plastmass-klass-3458498.html Ypok
(AKunacce):https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-
6880782/klassifikatciia-i-prakticheskoe-
ispolzovanie-polimerov-6874539 Ypok
(POL):https://resh.edu.ru/subject/lesson/6095/

99

100

101

DnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE
Kayuyku. Pe3una

Bomnokna: HatypasibHbI€, UCKYCCTBEHHBIE,
cunternueckue. [lomumepsl crienuarTbHOTO
Ha3HAYCHUS

[TpakTrueckas pabota Ne 8. Pemenue
BKCHepI/IMeHTaJ'II)HI)IX 3a1a4 I10 TEMC
"Pacro3HaBaHue I1acTMacC U BOJIOKOH"

Ypok
(AKmnacc):https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-
6880782/Klassifikatciia-i-prakticheskoe-
ispolzovanie-polimerov-6874539
ITpesenTanus (MHOOVYPOK):
https://infourok.ru/prezentaciya-na-temu-
volokna-775635.html

Buneoypox: http://school-collection.edu.ru/
Ypox(AKmacc):https://www.yaklass.ru/p/himija/
10-klass/vysokomolekuliarnye-soedineniia-vms-
6880782/Kklassifikatciia-i-prakticheskoe-
ispolzovanie-volokon-6874540

[IpezenTanms
(MH®OYPOK):https://infourok.ru/prezentaciya
-k-uroku-himii-na-temu-prakticheskaya-rabota-
raspoznavanie-plastmass-i-volokon-
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O06o01IeHre U cucTeMaTr3aus H3y4eHHOTO

3014053.html Buneoypoxk: http://school-
collection.edu.ru/4

102 MaTtepuaa 1o teme "BricOkoMoJeKyspHbIC 1 Buneoypok: http://school-collection.edu.ru/
coenuHeHus"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

Ne T KounyecTBO 4acoB 3 o .
eMa YpoKa JIEKTPOHHBIE HM(POBLIE 00pPa30BaATEILHbBIE PECYPCHI
n/n P Bcero K/P I1/P P P P PECYP
[Ipesentamus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-
Atom. CocTtaB -
587955.html Buneoypox: http://school-collection.edu.ru/ Ypok
ATOMHBIX SII[GP. .
. (POL):https://resh.edu.ru/subject/lesson/6479/
1 XUMUYECKUN 1 . e
EMEHT Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
1 ’ zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
SOTOTR! Ypok (Hudposast 6ubnuoteka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk1/article
Crpoenue . o
SIEKTPOHHBIX VYpoxk (AKmacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
2 1 zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-
000JI04EK aTOMOB,
6931775
KBAHTOBBIC UHCJIa
Knaccuuxarus Bnneoypox(_I/IHTEPYP_OK_): http's_://lnterneturok. _ru/ lesson/chemistry/11-
klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
XUMHAYECKAX . .
3 > IEMEHTOB (5-, - 1 Ypoxk(AKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
& f P zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-
, T-ameMenTEI) polozheniiu-v-periodiches -6585752
[Ipesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
Pacnpenenenue - .. . . .
SIEKTDOHOB 110 temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-
4 aTOMIfBIM 1 urovnyam-i-podurovnyam-11-klass-5607311.html Ypox (Lludposas
oubnmoTeka):https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-
opOuTaIsIM . :
o-stroenii-al/article
EKTPOHHEIS v 616 -https://app.onlineschool-1,ru/11
5 KoHHrypanun 1 pok (I{udposas 6mbimoTeka):https://app.onlineschool-1.ru/11-

aTOMOB

klass/himiya/periodicheskaya-sistema-himichesk/article
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DJIEMEHTOB B
OCHOBHOM H
BO30YXIEHHOM
COCTOSTHUH

ONEeKTpOHHBIE
KOH(UTyparuu
HOHOB.
DIJIEKTPOOTpHULIATE
JTBHOCTH

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

[Tepuoanueckuii
3aKOH U
Ilepuonuueckas
cucrema
XUMHUYECKUX
anemenToB 1. U.
Menneneena,
CBSI3b C
COBPEMEHHOM
Teopuen
CTPOEHUS ATOMOB

[pezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-periodicheskiy-
zakon-klass-2508756.html

Buneoypoxk:http://school-collection.edu.ru/
Ypok(AKnace):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-
khimicheskikh-elementov-_-6948490

3aKOHOMEPHOCTH
N3MCHCHUSA
CBOWCTB
XUMHUYECCKUX
AIIEMEHTOB H
00pa3yeMbIX UMHU
MPOCTBIX U
CITOXHBIX
BEIIECTB 10

[IpezenTanus (MHD®OYPOK):https://infourok.ru/prezentaciya-po-teme-pshe-d-
imendeleeva-klass-3247664.html Buneoypox:http://school-collection.edu.ru/
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-
soedinenii-po-perioda_-6957324
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rpyImnmaM u

nepuoam
Cucremarusanust Ypok(SKnacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
9 1 00001IeHNE zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-
3HaHUM 110 TEME polozheniiu-v-periodiches -6585752
23791051
XUMHUYECKON
CBSI3H. . . -
M [Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-k-uroku-himii-v-
€XaHU3MBbI ) . o
klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
00pa3zoBaHus :
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BO3MOKHOCTHU :
Buneoypox:http://school-collection.edu.ru/
aToMoB. CBs3b L - L
N Ypok(AKmace):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-
11 BJIEKTPOHHOU ) . . o A
CTDVKTVDLL stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-
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klassifikaciya-himicheskih-reakcij-5540433.html Buaeoypox:http://school-
collection.edu.ru/
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
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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/
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
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
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/
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

XUMHUYECKOE

vliiaiushchie-na-skorost-reaktcii-6964759 Buneoypok

paBHOBeCHE (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii ¥Ypox
(ITudporas 6mbmmoTeka):https://app.onlineschool-1.ru/11-klass/himiya/skorost-
himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-
reakcijl/article

[IpakTnueckas

pabota Ne 2 o

TeMme "Bnusaaune

08 Ppa3IMYHBIX Ypok(AKnace):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
(hakTOpOB Ha kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
MOJIOXKEHUE
XUMHYECKOT0
paBHOBecHus"

D eKTPOTHTIIECK HpezeH_T.aum (HH(_DOY_PO_K):https:// infourok.ru/prezentaciya-
a1 JICCOLHALIIS. elektro_l|t|cheskava—d|ssoc|aC|va—kIass—3049118.htmI Bmeoy[_)m_c_. http://school-
CHUIBHEC I collection.edu.ru/ Ypok(AKmacce):https://www.yaklass.ru/p/himija/11-
29 cnaGhIc klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-
pokazatel-ph-rastvora-7048767 Buneoypok
3IEKTPOJIUTHI. i ) -
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-
Crenenb . ) i . . .
koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-
JCCOTHALIH gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
HNonnoe [IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-
MPOU3BEICHUE elektroliticheskaya-dissociaciya-klass-3049118.html Buneoypok: http://school-
30 Boabl. Cpena collection.edu.ru/ Ypok(AKmacc):https://www.yaklass.ru/p/himija/11-

BOJHBIX
pacTBOpOB.
Bonopoansrit

klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-
pokazatel-ph-rastvora-7048767 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-



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
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/
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://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
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

nokazarens (pH)
pacTBopa

koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-
gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena

I'mpponus cosen.

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

Peakuuw, klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-

31 MPOTEKAIOLINE B dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
pacTBopax Ypok(AKmnace):https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-
3JIEKTPOJIUTOB 7109506/gidroliz-solei-7126690
[IpakTnueckas
pabota Ne 3 o
TeMe

32 "Xumudeckue Buaeoypoxk:http://school-collection.edu.ru/
peakuuu B
pacTBopax
3JIEKTPOJIUTOB"

VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/okislitelno-
o vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-
KUCJIUTEIIbHO-
BOCCTAHOBUTENLH nemetallov-7164468 Hp_eseHTaumI _ N
HIE PCAKIIAH, (MH®OYPOK):https://infourok.ru/prezentaciya_okislitelno-

33 BaskHeiiie vosstanovitelnye_reakcii_11_klass-481851.htm Bumeoypoxk: http://school-
S coIIection.edu.r_u/ -YPOK- (I-_II/I(prBaSI 6I/I6J:II/IOT€Ka)Ih-ttDSZ//aDD.OmiHESChOO|-
BOCCTAHOBHTENM 1.ru/ll-klass/hlm|va/ok|sl|teln0-vosstan_ov_|telnve7/art_|cle _

https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-

rastvorl/article

[pezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya_okislitelno-
Meron vosstanovitelnye_reakcii_11_klass-481851.htm Buneoypok: http://school-

34 SJICKTPOHHOIO collection.edu.ru/ Ypox (Lludposas 6ubimoteka):https://app.onlineschool-
(37IEKTOHHO- 1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article

HWOHHOTO) OanaHca

https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-
rastvorl/article



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/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
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

DneKTpoan3
pacTBOPOB U

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

35 paciuiaBoB vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
BELICCTB
36 Pemterue sajia Pemry EI'D:https://ege.sdamgia.ru/
Pa3JINIHBIX THUIIOB
37 Pemere a2 Peury EI'D:https://ege.sdamgia.ru/
Pa3JIMIHBIX TUIIOB
CucremaTu3zanus
1 00001EeHNE Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
38 3HaHUH MO TeMe klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-
"Xumuueckue teplovoy-effekt-himicheskih-reaktsiy
peaxkuun"
KonTponbhas
39 padora no Teme Pewry EI'D:https://ege.sdamgia.ru/
"Xumuueckue
peakuun"
[Tonoxenne
HEMETAIIJIOB B
[Tepuoanueckon
cucreMe [pezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
XUMHYECKUX nemetalli-klass-2669698.html Buneoypoxk:http://school-collection.edu.ru/
40 anemenToB J[. U. VYpox (Lludposas 6ubnuoteka):https://app.onlineschool-1.ru/11-

Menneneesa u
0COOEHHOCTH
CTPOEHUS UX
aTOMOB.
duznueckue

klass/himiya/nemetally/article Ypok

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



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
https://resh.edu.ru/subject/lesson/5939/

CBOMCTBA
HEMETAJIOB

41

Annorponus
HEMETaJUIOB (Ha
npuMepe
KHCJIOPOAA, CepHI,
dbochopa u
yriiepo/a)

[Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
nemetalli-klass-2669698.html Buneoypoxk:http://school-collection.edu.ru/
Ypok (Hudposast 6ubimoteka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypok
(POII):https://resh.edu.ru/subject/lesson/5939/

42

Bonopon:
MOJTyYECHHUE,
¢busnveckue u
XUMUYECKUE
CBOMCTBA.
I'mapuast

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

43

44

45

I'amorensr:
HaXO0XJCHUE B
IpUPOJIE,
CITIOCOOBI
MOJTy4EHUS,
¢duznyeckue u
XUMHYECKHE
CBOICTBA

l'anorenoBonopon
bl. BaxkHeiime
KHUCIIOPOACOAEPIK
alyue COSAUHEHUS
rajoreHOB

JlaGopaTopHsble u
MIPOMBIIIICHHBIE

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

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

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



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
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

46

47

CIIOCOOBI
MOJTYyYEHUS
rajoreHoB.
[Ipumenenue
rajJoreHoB U UX
COCIMHCHUI

[IpakTnueckas
paborta Ne 4.
Pemenue
SKCIIEPUMEHTAIbH
BIX 3a7a4 I10 TeME
"["ajoreHsr"
Kucnopon:
JabopaTOpHBIE U
MPOMBIIICHHBIE
CITOCOOBI
MOJTyYEHU S,
¢buznueckue u
XAMUYECKHE
cBoiicTBa. O30H.
IIpumeHeHue
KHCJIOpOJia U
030Ha

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

Ypoxk(SAxmace):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05¢3-9505-4e21-
afe0-9ebldda3d2b4

48

OKcuabsl 1
MIEPOKCH/IBI

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
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VYpox(PO1I):https://resh.edu.ru/subject/lesson/4961/ [Tpe3enTarius
(MHD®OYPOK): https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-

74 Pa3IMYHBIX TUIIOB ryad-napryazhenij-metallov-4703809.html Buneoypox:http://school-
collection.edu.ru/
DJIEKTPOXUMHUYEC
KUU psil
HaIpsHKEHUN
75 MetayuioB. O0mime Pemry EI'D:https://ege.sdamgia.ru/
CTIIOCOOBI
MMOIYYECHUSA
METaJJIOB
Oo6mas
XapaKTepUCTHKA
MetasuioB |A-
TPYIIIBI
Hepuonmieckon IIpeszenrtanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
CHCTCMBI temu-metalli-gruppi-glavnoy-podgruppi-1919665.html Buneoypok: http://school-
XUMHICCKHX collection.edu.ru/ Ypox(AKuacc):https://www.yaklass.ru/p/himija/11-
76 3JICMCHTOB. klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-
Harpuit n xanuii: iiia-grupp-7183916
MOJTyYEHHUE, Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
busnueckue u klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-
XUMITICCKHe schelochnozemelnye-metally-alyuminiy
CBOICTBA,
IIPUMEHEHNE
IIPOCTBIX BEILIECTB
U UX COeJUHEHUU
77 O6mas [Ipesentamus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
XapaKTEepUCTUKA temu-metalli-gruppi-glavnoy-podgruppi-1919665.html Buneoypoxk: http://school-



https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
http://school-collection.edu.ru/

78

79

80

metauioB |A-
TpYHIIbI
[Tepuonuueckoit
CHCTEMBI
XHUMHYSCKHX
DJICMCHTOB.
Marnwuii n
KaJTbITHM:
MOJTyYECHHUE,
¢busnveckue u
XHUMHUYECKHE
CBOICTBA,
MPUMEHEHUE
MPOCTHIX BEIIECTB
U UX COeIUHEHUN

JKécTKkoCTh BOIEI
H CIIOCOOKI e€
yCTpaHEeHUs

AnmroMuHwMiI:
MOJTy4eHue,
¢duznyeckue u
XUMUYECKHE
CBOICTBA,
MIPUMCHCHHE

AmpotepHbIe
CBOIICTBa OKCcHa
Y TUAPOKCU]IA
aJTIOMHHUS,

collection.edu.ru/ Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-
iiia-grupp-7183916
Buneoypoxk(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-
schelochnozemelnye-metally-alyuminiy

[Ipezentanus (MHOOYPOK):https://infourok.ru/prezentaciya-k-uroku-himii-v-
klasse-po-teme-zhestkost-vodi-453702.html
Ypoxk(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154

Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-
6cc74465-dfa5-4f80-9339-a20ef511dc62 [Ipezentanus
(MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-
4710727.html

Buneoypoxk:http://school-collection.edu.ru/
Buneoypox(MHTYPKPOK):https://interneturok.ru/book/chemistry/11-
klass/himiya-11-klass-rudzitis-g-e#
VYpox(POI1I):https://resh.edu.ru/subject/lesson/4960/



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-4710727.html
https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-4710727.html
http://school-collection.edu.ru/
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
https://resh.edu.ru/subject/lesson/4960/

THAPOKCOKOMILIC
KCBbI aJIFOMUHMUA,
X IPUMCHCHUEC

Pemenue 3agau

81 Peury EI'D:https://ege.sdamgia.ru/
Pa3JINIHBIX THUIIOB
[IpakTnueckas
paborta Ne 7.
Pemenne

82 JKCIIEPUMEHTAIIBH VYpok:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental -
BIX 33J1a4 110 TEME nykh-zadach-po-tiemie-mietally Buaeoypox:http://school-collection.edu.ru/
"MeTauibl
TJIaBHBIX
noarpynmn"
OGmast [IpezenTtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
XapaKTCPHCTHKA pobochnykh-podgh.html Buneoypox:http:/school-collection.edu.ru/
METaJIoB Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
TMOOOYHBIX klass/osnovnye-metally-i-nemetally/perehodnye-metally

83 noarpymn (b- https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
TpyIm) nemetally/perehodnye-metally
Ilepnoanueckoi VYpoxk(AKnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
CHUCTEMBI metallov-7200709/khrom-marganetc-7224312
XUMITIECKIX https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-
3IIEMEHTOR i-ee-soedineniia-7224310
T [IpesenTanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
R — pobochnykh-podgh.html Buneoypok:http://school-collection.edu.ru/

84 CBOMCTRA XpOMa I Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

€ro COeAUHEHUH,
HUX IPUMCHCHUEC

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



https://ege.sdamgia.ru/
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
http://school-collection.edu.ru/
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally

Vpok (AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-
i-ee-soedineniia-7224310

[IpesenTtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-

Baskueiimme pobochnykh-podgh.html Buaeoypok:http://school-collection.edu.ru/
COC/TMHCHHUS BI/II[eoypOK(I/IHTEPyI-)OK)IhttDSZ// interneturok.ru/lesson/chemistry/11-
MapraHia. klass/o_snovnve—metalIv—|—nemetalI\_//perehodnye—metally _
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
85 [Tepmanranar
nemetally/perehodnye-metally
Kajiysi, €ro .. ..
Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
OKHSHHTGHI’HHG metallov-7200709/khrom-marganetc-7224312
ceouctsa https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-
i-ee-soedineniia-7224310
[pezentanus (MH®OYPOK):https://infourok.ru/material.htmI?mid=35890
Dusudeckue u Ypoxk(SIKnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
XHMHYCCKHC metallov-7200709/zhelezo-i-ego-soedineniia-7224313
CBOMCTBA JKele3a https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-
86 U €ro i-ego-soedineniia-7224311 Buaeoypok
COEMHEHHIA. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
[Tonyuenune n metally-i-nemetally/perehodnye-metally
IpHMEHEHUE https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
CIUIABOB JKeJie3a nemetally/perehodnye-metally
Ypok(POI):https://resh.edu.ru/subject/lesson/3534/
Ry IIpesenTtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
XMITICCKIE pobochnykh-podgh.html Bpmeoypox:http://school-colIection.edu..ru/
87 cBOfCTBA MeIH 1 Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

e€ COeIMHECHUH,
UX IPUMEHEHUE

klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
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duznueckue u
XUMHYECKHUE
CBOWCTBA LIMHKA U

Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-
i-ee-soedineniia-7224310

[Ipesenranus (MHDPOYPOK):https://infourok.ru/material.html?mid=35890
Ypoxk(SAKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-
i-ego-soedineniia-7224311 Buneoypok

88 €ro COeINHEHHNH, ; .
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
WX MPUMEHEHHE. .
r metally-i-nemetally/perehodnye-metally
HAPOKCOKOMILIC https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
KCBI [IMHKA nemetally/perehodnye-metally
Ypox(POI1):https://resh.edu.ru/subject/lesson/3534/
[IpakTuueckas
pabota Ne 8.
Pemienue
JKCIICPUMCHTAJIbH A
89 P Pemry EI'D:https://ege.sdamgia.ru/
bIX 3a4a4 I10 TEMEC
"MeTambl
MOOOYHBIX
noarpynmn"
Pemenue 3agau .
90 i Pemry EI'D:https://ege.sdamgia.ru/
Pa3JIMYHBIX TUIIOB
O60061meHue u
CUCTeMAaTH3aIIHS
91 H3yYEHHOT O Pemry EI'O:https://ege.sdamgia.ru/

Marepuasia 1mo
Teme "Mertamsr"
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
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KoHntposbHas
pabora 1o Teme
"Meramnsbt"

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

93

Ananuz
pEe3yJIbTaTOB
KOHTPOJIBHOU
paboTHI,
KOPPEKIIH
OIMO0K

Pemry EI'O:https://ege.sdamgia.ru/
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95

Ponp xpumun B
obecneueHUH
YCTOMYHUBOTO
pa3BUTHUS
YyeJI0BEYECTBA.
ITonstue o
Hay4YHBIX METOJIaX
HCCIICIOBAHUS
BEIIECTB

Hayuynslie
ITPUHIIMIIBI
OpraHu3anyuu
XUMHUYECKOTO
IIPOU3BO/ICTBA.
[IpomblilieHHBIE
CIOCOOBI

IOy YEHUs
BOKHEUIIUX
BEILIECTB

Ypok (Ludposast 6ubimoTteka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvi/article
Ypox(PII1):https://resh.edu.ru/subject/lesson/3514/

Ypok (Hudposast 6ubnuoteka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvl/article
Ypok(POII):https://resh.edu.ru/subject/lesson/3514/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/

XUMHUYECKOE

3arpsi3HEHUE
96 OKpY KaroIen Bunaeoypoxk:http://school-collection.edu.ru/
CpeIbl ¥ €eTO
IMOCIEICTBUSA
XUMUS U
310pOBbE Buneoypoxk:http://school-collection.edu.ru/
97 YeJI0BEKA. [IpezenTtanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-himiya-
JlexkapcTBeHHbBIE ekologiya-zdorove-3157847.html
cpencTBa
XuMust UL, [Ipezentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-na-temu-
Pomnp xumuu B himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
98 o0ecrieueHuun Buneoypox:http://school-collection.edu.ru/
MULLIEBON [IpezenTanus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-teme-himiya-
0€30I1aCHOCTH ekologiya-zdorove-3157847.html
Kocmernueckue n )
Buneoypoxk:http://school-collection.edu.ru/
napdromepHbie . ) -
99 CDEICTEA [Ipesentamus (MHDOYPOK):https://infourok.ru/prezentaciya-po-teme-himiya-
e ) ekologiya-zdorove-3157847.html
BritoBas xumusa
Xumus B ) )
[pezentanus (MHDOYPOK):https://infourok.ru/prezentaciya-na-temu-
CTPOUTEIHCTBE. o ) . . )
. himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
Baxxneiinme )
100 CTOOHTEILHLLE I Buaeoypoxk:http://school-collection.edu.ru/
P [IpezenTanus (MHD®OYPOK):https://infourok.ru/prezentaciya-po-teme-himiya-
KOHCTPYKUHOHHBL ekologiya-zdorove-3157847.html
€ MaTepHabl
Xumusd B ) .
COIILCKOM [Ipesentamus (MHDPOYPOK):https://infourok.ru/prezentaciya-na-temu-
101 . himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
XO3SICTBE.

Opranunueckue u

Buneoypok:http://school-collection.edu.ru/
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https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
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MHHEpaJIbHBIE [IpezenTtanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-himiya-
yaoOpeHus ekologiya-zdorove-3157847.html
Cucremaruzanus
102 1 00001IeHNE 1 Pemry EI'D:https://ege.sdamgia.ru/

3HaHUM 110 TEME

OBIIEE

KOJIMYECTBO 102

YACOB 11O

[TPOT'PAMME



https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://ege.sdamgia.ru/




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xmacc/ Epemun B.B., Ky3emenko H.E., Teperaun B.U., /Ipo3aos
A.A., Jlynun B.B.; nox penaknueii JIlyauna B.B., O0miecTBo ¢ orpaHM4eHHOM
0TBETCTBEHHOCTHIO «IPODA»; AkumonepHoe ob1mectBo «M3narenscTBo
«IIpocBenienue»

» Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlynun
B.B.; nox penaknueii Jiyauna B.B., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/IPODAY; AkinonepHoe odiectBo «M3aaTenbcTBO
«IIpocemenue»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJISA

1. Xumus. [Inanupyemslie pe3ynpratel. CucTema 3a1anuil. 8—9 Kiacchl:
nocoOue A yuutenen 001eoopa3oBaTeNbHbIX yupexaeHuit / A. A.
Kasepuna, P. I'. IBanoga, /I. 0. Jlo6potun; nox. pexa. I'. C. Kosanesoii, O. b.
Jlorunosoii. — M.: IIpocBemenue. — 2013. — 128 c.

2. Xumus. Temarnueckuit KoHTpoiab. 8—9 kmaccsl / A. A. KaBepuna, I'. H.
MosuanoBa, M. I'. Cuactuna. — M.: HanmonansHOe oO6pa3oBanue, 2022. — 160
c. (®I'OC. TemMatnueckuii KOHTPOJIb).

3. Ho6potun [1. FO. KonTponupyromas QyHKIUS IIKOJIBHOTO XUMUYECKOTO
skcriepuMenTa // Xumus B mkose. — 2017, — Ne 3.

4. Epweirun [l I1., llumkua E. A. MeTtonuka peiieHus 3a/1ad o XuMuu: y4eo.

nocoOue AJig CTYJIEHTOB I€JI. UH-TOB 10 OMOJI. U XUM. criell. — M.:



IIpocBemienue, 1989. — 176 c.

5. 3n0tHUKOB 3. I'. XUMHUYECKUM KCIIEPUMEHT KaK Crelnu(puIecKuii MeTo
obOyuenwus // IlepBoe centsOps. — 2007. — Ne 24,

6. Momuanosa I'. H., Cractuaa M. I'. KonndecTBeHHBIE OTHOIIEHUS B XUMHUH
Il Xumust muis mkosibHUKOB. — 2020. — Ne 4,

7. Obmast MmeToanka ooyuenus: xumuu B mkojie / P. I'. iBanosa, H. A.
IN'opoaunoga, 1. FO. JlIo6potun u ap.; nox pen. P. I'. UBanoBoii. — M.: [Ipoda,
2008. — 319 c. (Poccuiickas akagemusi 00pa3oBaHUs — YUUTENO). A.A.
Kasepuna, P.I'. IBanoBa. I'n. HopmaruBHas 6a3a XumMuueckoro o0pa3oBaHus
B CPEJIHEH IIKOJIE.

8.Xumus. Penienue 3aannii TOBBIIICHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH.

Kak nomyunts MakcuManbHblil 0amt Ha EI'D: yue6. nmocobue / A. A.
Kagepuna,

I'. H. Monuanosa, H. B. CBupuaenkona, C. B. CraxanoBa. — M.: IHTeIIeKT-
entp, 2015. - 216 c.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

Ypok (Henopran) https://nsportal.ru

(AKmacc) https://www.yaklass.ru
Buneoypox (MHTEPYPOK): https://interneturok.ru
[Mpesenrarust (Mudoypox) https://infourok.ru

bubnunoreka I{OK https://m.edsoo.ru



[pesenrarus (3uanuno) https://znanio.ru
Peury EI'D: https://ege.sdamgia.ru/
VYpok : https://urok.1sept.ru

Ypok, npe3erranuu:https://multiurok.ru
Ypoxk(POKCDOP/T):https://foxford.ru

http://www.chemnet.ru I'azera « Xumus» 1 callT s yuuTels « 5 uay Ha ypok
XHMUN

http://him.1september.ru Eaunas xomnekuus L{OP: [IpeameTHas KouieKus
«XHUMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcniepuMeHThI: xumust. Komekiust Poccuiickoro o01eo0pa3oBaTesibHOTO
mopTaia

https://resh.edu.ru/ POII

http://experiment.edu.ru AJIXMMHUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas omumIraia IMIKOJIbHUKOB 10 XUMHH
http://chem.rusolymp.ru Opranndeckast XUMHsL: SJIEKTPOHHBIA YUCOHUK 15
CpPEIHEU IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: JIEKTPOHHBIN Y4eOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTSDK: XUMHUSI

http://www.chemistry.ru JlucTtaHmuoHHast OJIMMITHA/A 110 XUMUU:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT

https://stepenin.ru/tasks/9-lines 3amauusa OI'D o xumuu 9 Kiace

https://vk.com/club193731091 O6pa3oBaTenbHbIi QuieniMo0 "XuMuInuM qoMa

BMecTe"
https://vk.com/himiyadlayavseh Xumus mis Bcex
https://vk.com/club151232741 Xumus ¢ Hyms

https://vk.com/sirius.courses Cupuyc. Kypcol



https://resh.edu.ru/
http://experiment.edu.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/
https://stepenin.ru/tasks/9-lines
https://vk.com/club193731091
https://vk.com/himiyadlayavseh
https://vk.com/club151232741
https://vk.com/sirius.courses

https://onlinetestpad.com/ KoucTpykTop TecTOB

https://www.chemrise.ru/ Tperaxep Mo XuMuu

http://schoolchemistry-by.abrbus.ru/ IkonpHas XxuMus

http://www.hemi.nsu.ru/ Xumus. OOpa3oBaTeIbHbIH CalT AJIs MIKOJLHUKOB

http://www.chemworld.narod.ru/referance.html CrnpaBounnk mo xumun



https://onlinetestpad.com/
https://www.chemrise.ru/
http://schoolchemistry-by.abrbus.ru/
http://www.hemi.nsu.ru/
http://www.chemworld.narod.ru/referance.html




