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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU 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
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJlanTauy uX K ObICTPO MEHSIOLIUMCS YCIOBUSAM JKU3HU B COLIMYME, a TAKKe IS
OpOAODKEHNs OOydYeHHUsi B OpraHu3alusax Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS] OJJHOW U3 IPUOPUTETHBIX JUCLMILUINH.

B mnporpamme 1o XMMHM Ha3HAaY€HUE TMpeaMeTa «XUMHUS» [OIy4daeT
NOJPOOHYI0  MHTEPIPETAlMI0 B  COOTBETCTBUM €  OCHOBOIOJIATAIOIIMMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJAEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLHUIIOB CTPYKTYPHUPOBAaHUS M IOCIENOBATEIBHOCTU
U3y4YeHUs Y4eOHOro Marepualia, KOJIMYECTBEHHBIX UM KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30BaTeNIbHBIX TOCTHXKEHHM OOydarouuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGnE€HHOTO U3yUEHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIST W3Y4YEHUsS B paMKaxX OTACHBHBIX MPOPUICH, NpemrycMaTpUBAET
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH TOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3yUeHHUs MpeaMeTa
Ha yrIyOJE€HHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TO3UIUSAM B MPOrpamMMme MO XUMHH MPEAyCMOTpeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHMs y4eOHOro MmpeameTa
«Xumus» OcTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONICH,
KOTOpas JOJKHA OMPENEsIThCS B COOTBETCTBHUHU C HAMPABICHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
HAa3HAUYEHUU TIPEIMETOB 0a30BOro M YIIIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHS B paMKaX W3yYCHHUS CHCIUATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSIX CPEIHETO MpOo(ecCHoHaILHOTO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeAMeTa «XUMHs OPUEHTHUPOBAHO
NPEUMYIIIECTBEHHO HA  pacliMpeHue W  yriayOJieHne TeOpeTUYECKOW U
MPAKTUYECKON MOJATOTOBKH OO0YYarOUIUXCsl, BIOPABIIUX OMpeaeaEHHbIN MPoduiib
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBHOM MPOTPAaMMBI CpeaHEro oOImero oOpa3oBaHUs
U3y4yeHue ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHUN palMOHATU3alUK y4eOHOro TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATEILHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETA.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIHOCTb IPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yriayOJEéHHOM YpOBHE H3y4EeHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsS PEAKUU, paCCMAaTPUBAEMBIX C TOUKH 3PEHUS] XUMUYECKON KMHETHKHU
U TepMoaMHamMuKU. WM3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUSAX O CTPOCHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPIeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKWE BONPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHil.

Oco0oe 3HayeHWe HMEeT TO, 4YTO Ha COJEpKaHUE KypCOB XUMHUHU
yriayO0aEHHOTO YPOBHS M3YUYEHHS JIJISl KJIACCOB ONpeeEHHOTro npodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep [JONOJHEHUH K oOumel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCpP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3NYECKOro Mpoduiis 00JbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsipHaAss Teopusi (MOJEKYJIApHas Teopusi B (U3UKE), 3aKOHBI COXpPAHEHUS



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

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonoruyeckoro npo¢uiast OOJBIINI yIENbHBIN Bec OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM Il W3y4YEHHs
CYILITHOCTH TPOIeCCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mnmane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-HayudHbIE HpeaMeTh», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUI: O MaTepUaTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpene;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJIIDHOM, O  TEPMOAUMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMI SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUW OpPHEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TO3HABAEMOCTU SIBJICHUM MPUPOIBI,
YBOKEHHUS K TMPOLecCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAJAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHMIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATIbHBIX U TBOPUYECKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MPo(heCCUOHAIBHON U OOIIECTBEHHOM JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHpoBaHHEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOINOIH30BAHUSA,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 0OIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJEMIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. THulbl TUOpUIM3AIMM ATOMHBIX opOuTanei
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUNBl MEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykieoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMYyJIbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Bunabl wu30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AHPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBinenne o KilacCU(pUKALMKM OpraHuyYeckux BewiecTB. lloHsTHe o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajaMH Ha HUX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(taBieHue, OOyIJIMBaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJEJICH MOJIEeKYJI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTtanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNErUIpUPOBaHMs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoze. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE LUKIIOAJIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTtajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLMH IPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Ausnkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKHE  CBOWCTBA:  PEAaKUMM  NPHUCOCAWHEHUs,  JUMEpU3aLUUd U
TpUMEpHU3aluH, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas ¢popmMmysa, HOMEHKIIATypa U U30MEPHsL. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJHOM pajuKalle, PEakUMH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [Tomumepusamus ctupoia. CriocoObl MoydyeHus u
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHN), PUDOPMHUHT, THPOIH3.
[TpoayxTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIeHHs] TaJlofeHa Ha TUAPOKCOTPYIIY, HUTPOIPYyIIy, IUAHOTPYMIY,
amuHOrpynmy. /JleficTBue Ha TaJIOT€HIPOM3BOJIHBIE BOAHOTO U CIHPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MUX NPEBPALLCHUN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIJIEBOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOJOB pa3IMyYHbIX KiaccoB (oOeciBeunBaHHe OpPOMHON wWin
WOJHON BOJBI, pacTBOpa MEepMaHraHaTa KaJihs, B3aHUMOJICHCTBUE alETHIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJICTUPOBAHUE MOJIEKYJ
YTJIEBOJOPO/IOB U FJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxaime opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcOUPTBHL. CTpoeHue MoJekya (Ha mpumepe
MeTaHoja W 3TaHoya). ['oMosornyeckuit psg, oOuias Gopmyna, H30OMepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJIaMH CIIMPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEeruaparaluy, OKHUCIEHUs,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YEHUS] W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ASTUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMELICHMS, B3AMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBienne o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TONy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHble peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crnioco06sI osrydeHus: U npuMeHenue gperomna. @enonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. Pu3nueckue CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
Crioco0b!I OJTy4eHUs1 U IPUMEHEHHUE alIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NIPEEIIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss dTepUPUKALMM, PEAKIMH C YYacTHEM YIJIEBOAOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenu BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKJIaTypa. PU3NYECKHE W XMUMHUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCJIOW WU
IIEJIOYHOM Cpeie.

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

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxoxAeHHE B mpupojae. PoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBarmKe 1 HEBOCCTAHABIMBAOIINE AUcaxapuabl. I 'napoaus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX NPEBPALLCHUN:
pPacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJE, B3AUMOJEHCTBHAE 3TAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUATIOB), KAaYeCTBEHHbIE pPEaKIMUU Ha albJeruabl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiicTBue
KpaxMaJjia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «CHupThl U
benonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE YDUPBD».

A3oTcoaep:kaniue OpraHuyecKue coeJuHeHMs.

AMUHBI — OpraHUYecKue MPOU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHUHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Moiekyn, oomas (opmyna, U30MepHsi, HOMEHKIATypa U (PU3NYECKUE
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomatuyeckoro pspa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MoJieKyJie aHWInHA. OCcOOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anudarnueckux aMuHOB. llonydeHue aHWIUHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaeiabHble MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XHUMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHUE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIM3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakuuu Ha O€NKH, pelIeHHWEe OHKCICPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A30TcofepKalllue  OopraHuvyeckue  coeAuHeHus» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCAUHEHUINY.

BbicokoMoJIeKY/ISIDHBIC COeIMHEHUS.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHCHCAIIHSL.

[TomumepHble Marepuansl. I[lmactmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPaIllCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJIsIpHOM (HOPMYJIbl OPraHMYE€CKOTO COCAUMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
MPOJYKTOB CropaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYPHOU (QOpMyIIbI
OpraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXNpeaMETHBIX CBS3EH NMPU U3YYEHNH OPTaHUYECKON XWMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, €IUHUIIBI W3MEPEHHUs, CKOPOCThb, DHEPTHUS,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siAep. XUMUYecKuid 3neMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEpUOANYECKOrO 3aKOHA U [leproanueckor CHUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuojaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.11. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KpatHele cBs3u. BogopoaHas CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucreMax. VictuaHble pactBopsl. [lpencrasinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarnys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUATLHBIC
Ha3BaHUS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie 3 (HEKThl XMMUYECKUX PEaKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIC peaKIMk. XUMHUECKoe paBHOBecue. KoHcTanTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnuTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCINEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBUM KaTalW3aTropa, MOAEIU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tomoxenne HemerauioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. ITlomydyenue, pusndeckne M XUMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMUYECKUE CBOMCTBA. [ ajmoreHoBoAopobl. BaxHeHine KuCIopoacoiepxaiiue
COEIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CTIOCOOBI TIOTyYCHHS
rajgoreHoB. [[puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxaenue B mOpUpOAE, CIOCOObI MOJy4YeHHS, (PU3HUECKHE WU
xummudeckue cBoicTBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHnue B Tmpupojie, CHOcoObl MONy4YeHUs, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®ochop. Haxoxnenwe B mpupome, CHocoObl MOMydeHUs, (U3HUCCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
dusnyeckue W XHUMHYECKHUE CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yrimepona(lV), yronenas kucimora u e€
coJii. AKTUBUPOBAHHBIA Yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHne MpoCThIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOIOM, U €rO
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMydeHHs, (U3NUEecKHe U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoricTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJIyYeHUS METaJJIOB: TUAPOMETAILTYPrus, NUPOMETAILUTYPIHUs,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmeTamioB |A-rpynmnel [lepuonnueckoit cucTeMsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHNE MTPOCTHIX BEIIECTB U UX COCIMHEHUH.

Oo6mas xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUHU.
JKéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUSI.



AIOMHUHWN: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBAa MapraHia M €ro COEOUHEHHU.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kamus, €ero OKMCIUTENbHbIE CBOMCTBA.

du3nyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpaIICHUI:
u3yueHre oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJE, HM3Yy4YEHHE KOJUIEKIMH «MeTalulbl M CIUIaBbD), B3aUMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJICHCTBUE THAPOKCHUIOB ATIOMUHUS M IIMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XuMHS ¥ KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTna. [lonsTue
O Hay4yHbIX MeETOoAaxX IMO3HAHUS M METOJO0JIOTUA HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble puHUIKINBI OpraHu3alui XMMHYECKOTO MPOU3BOACTBA. [IpoMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT © 310pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
MCITIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XUMHSI TAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib xumun B
oOecrieuyeHn MUIIEBOM 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHMUsl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuéter: Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIUU, €CIH OJIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPacTBOpE, JOJHM BbIXOJA MPOAYKTa pPEAKIHUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpH HU3yYeHUHM oOmed
HEOpPraHU4ecKOM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ TOHSITHH, MPUHATHIX B OTIEIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTrO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKalus, MNepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIAeMbI€, TOILJIUBO,
pecypchl.

TexHoNorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemnaparoB, IMMPOMU3BOACTBO KOHCTPYKIMOHHBIX  MATCPHAJIOB, OJJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpEeIMETa «XHMHsD Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaTBl OCBOCHUA NpeaMeTa «XUMHS»  OTPAkKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HAHHUSI 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYCOHON ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOUICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHBOB B TMOJYYEHUU U TMOCIEIYIOIIEM
aHanu3e WH(POpPMAIMU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJroicHUs1 TpaBwJI 0Oe3o0macHOro oOpalleHusl C BelllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIIUAX, YTPOKAIOIIUX 37]0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUI W HENPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYATBLHONH TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluyd COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKH 11eJIECO00Pa3HOTO OTHOIIEHUS K MPUPOJIC KaK HUCTOYHHUKY
CYIIIECTBOBAHMS )KM3HHU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHWS HEOOXOIUMOCTH WCIONB30BAHUS JOCTIDKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATH HX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTHUBOCTOSITH HUJCOJOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM IEJIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUUYECKOM HANpaBJIECHHOCTH U BaXXHOM pOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KYJbTYpbl, B PELIEHUU TIJIOOAIBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPYy/Aa U AKOJIOTHYECKH KOM(DOPTHOM KU3HU KAXKIIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MUpPA U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJIbI0 TOJTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus MpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyJAa B Pa3IMYHBIX cepax mpodecCHOoHATBHON
JEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTpaKarollue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIE y4e€OHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIIme dbopmupoBanue (GYyHKIIMOHATHHON
I'PAaMOTHOCTH M COLIMAIBHON KOMIETEHIIUN 00Yy4atOIuXCs;
CHIOCOOHOCTD o0y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJSTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrMYecKHUe JeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaM3UpOBaTh  MpPoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIINIM;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEIIECTB M XUMHUYECKHX
peaKkuuu;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpUOOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBbIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pu3nueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMmyHMKAaTHBHBIE YHHBEPCAJIbHbIC YUeOHbIe 1eCTBHA:



3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYk/IaeMOil TEMbI B XO/I€ TUAJIOTA W/WIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
XoJ1e 00CykIeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJHEHUM YYE€OHBIX UM UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboliee
3¢ (eKTUBHBIN CcrMOCO0 HMX peleHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaIW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3yabTaThl OCBOSHHS MMPOTPAMMBI 10 XMMHH Ha YTI1yOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(DHUCCKUC
JUTsL y4eOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPa30BAHUIO 3HAHUM, BUIBI IEATCILHOCTH
10 TTOJTYYCHHUIO HOBOT'O 3HAHUS M IPUMEHCHHIO 3HAHMM B Pa3IMYHBIX YUCOHBIX
CUTyaIlUsX, a TAaK)Ke B PEabHbIX )KU3HCHHBIX CUTYaIlUsIX, CBI3aHHBIX ¢ XUMuel. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OpraHuueckas XUMHS
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIMUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUN MEIUITMHBI, CO3JJaHUU HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTUH, B obecrieueHnn paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYECKUH dJIEMEHT, aTOM, SAPO U JIEKTPOHHAST
obojoyka aroma, S-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTajedl, WOH, MOJIeKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTh, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BhEM, YTIICPOIHBIA CKEIET, GyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHas M MPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHUCTIOPOJI- M a30TCO/AEPIKAIIME OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYJISIDHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMHUHU, MAPOBO33PEHUYCCKUEC 3HAHUSA, JISKAIIHE B OCHOBE
MOHUMAHUS IPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHW3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYTI aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdektol, opuentantsl | u Il pona);
dakTooTUYECKNEe CBEACHHS O CBOICTBAaX, COCTaBe, MOJyYCHHWH U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHSITHS TPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBJICHUS MOJICKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEICTHBIX) (POPMYJT OPraHUICCKUX
BEIIICCTB;

COCTABJISITh YPAaBHEHUSI XUMHYECKUX PEAKIIMA U PACKPHIBATh WX CYITHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TOCPEJICTBOM  COCTAaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHHUI;



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTAaHUYECKUX BEIIECTB JJIS WILUTFOCTPAIHH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAILHBIC HA3BAHUS IS OTIEIBHBIX
MIPEACTAaBUTEIICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TIIOJIOKCHHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJTKaINCHOB,
QTKUHOB, apPOMAaTHYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJEeBOAOB (MOHO-, JU- U TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIINX XHMHYECKHUX PEaKIUid C MCIOJb30BaHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHHUI OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaXx;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METO/aX TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

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



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHUI0 XUMHUYECKOU
bopMyJIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C MO3HWIHUHA DKOJOTMYECKOM  O€30IIaCHOCTH  IIOCJIEACTBHUS  OBITOBOM H
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJB30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JieM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUI: CaMOCTOATENHHO IJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTaHHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKHUX BEIIECTB) C COOIOJCHUEM TMPaBUII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMCHHIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (HaydHas U y4eOHO-HAydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOopMaIuio, epepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON Y4EOHOM 3aauei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJiM B 00OECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEH KyJIbTypbl 4YElIOBEKa, a TaKkxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

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

U30TOIBI, JICKTPOHHASE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMHUYECKass CBsi3b (KOBAJIGHTHAs, WOHHAs, MeTauInuecKasi, BOJOPOJHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUHY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEaKINH, CKOPOCTh XUMUUYECKOW PEaKLUU, XUMUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUNU S3BIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKallM€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDPHOM H
HAJMOJIEKYJIIPHOM  YpPOBHSIX; TPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKHX
peakuuii, TEPMOAMHAMUYECKMX W  KHUHETHUYECKHMX 3aKOHOMEPHOCTIX  HX
IIPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHHUH U OE30MacCHOM
WCIIOJIb30BAaHUU BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS MPH
ONMKMCAHUHM HEOPTAHUYECKHUX BEILECTB U UX MPEBPALLECHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

cOPMHPOBAHHOCTh, ~ yMEHHUH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIUHU IO PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TIEPUOUIYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHH», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSIHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKHUE  CBOMCTBA  BEHIECTB  PA3IUYHBIX  KJIACCOB,  TOJTBEPKIATh
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEUIECTBAMHU C
MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBbIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUICKCOB IUHKA U aJTIOMUHHS);



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO0 PABHOBECHSI 1101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX MPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOAEHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
AKCHEPUMEHT (PEajbHbI U MBICIICHHBIN ), HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0Jsl BEIIECTBA B PAacTBOPE» U «MOJIIpHAs KOHIICHTPAIUs»;
Macchl BEIIECTBA WM 00bEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKIuu; 3HA4YECHUS BOJOPOJHOrO IMOKAa3aTessli pacTBOPOB KHCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BbIXOJA MPOAYKTAa peakiu; OOBEMHBIX OTHOIICHUI
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TIOMOIIBK) HWHIWKATOPOB, W3YyYECHUE BIUSHHUS
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh I€Jdb HCCJICIOBAaHUS, TMPEIACTABIATH B
paznu4HON (GopMe pe3ybTaThl dKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocyzol u j1abopatopHbIM OO0OpyJOBaHWEM, OOpaIieHUsi C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pPa3BUTHUSI, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT u Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYIO0 WH(pOpMaInio, mepepadbaTeiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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Paznen 3. Kuciopoacoaepsxamue oprannyeckue coeIuHeHust
bu6mmoreka [IOK
https://m.edsoo.ru
A . D 11
3 Crpret. Genon bubanorexa POIII
https://resh.edu.ru
) bu6mmoreka [IOK
KapOonumnbpHbIe COeTUHEHUS: allbIETUIBI U
https://m.edsoo.ru
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. ClIOKHBIE 21
- bubanorexa POIII
>§upe1. JKnper https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
3.3 vy 9
TJICBO/BE bubanoreka POIII
https://resh.edu.ru
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxainue opraHuyecKkue coe{uHeHust
bubmuorexa [JOK
4.1 AmunHbl. AMUHOKHACIIOTHIL. benku 12 https://m.edsoo.ru
' ' ’ Bubnuoreka PIIII
https://resh.edu.ru
Hroro no pazneny 12



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

Paspnen 5. BeicOKOMOJIEKYISIPHBIE COCIUHEHUSA

51 BricokoMoeKyIsIpHBIE COSTMHEHUSI

Utoro no pazgeny

bu6mmoreka [IOK
https://m.edsoo.ru
bubanorexa POII
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
. bubnunoreka LIOK
Crtpoenue atoma. [lepnoandeckuii 3aKoH
https://m.edsoo.ru
1.1 u [lepuoanueckas cucTeMa XMMHUYECKUX 9 0 0
M Bubmumorexa POIII
anemenToB 1. . Menaeneena https://resh.edu.ru
bubnunoreka LIOK
Crtpoenue BeniectBa. MHOroo6pasue https://m.edsoo.ru
1.2 11 1 0
BEIIECTB Bbubnuoreka POIII
https://resh.edu.ru
bubmmoteka IIOK
https://m.edsoo.ru
1.3 X 19 1 3
MMUYECKUE peaKluu Eu6morexa POLL
https://resh.edu.ru
Hroro no paszneny 39
Paznen 2. Heopranuueckast Xumusi
bubnunorexa LIOK
https://m.edsoo.ru
2.1 H 31 1 3
CMETAILIbL Bubnuorexa POIII
https://resh.edu.ru
bubnmnorexa LIOK
https://m.edsoo.ru
2.2 M 23 1 2
CTaLIH Bubnuorexa POIII

https://resh.edu.ru



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

Hroro no pazgeny o4
Pa3pen 3. XumMus u ;Ku3HbL
bubnunoreka LIOK
31 MeToapl O3HAHUS B XUMUHU. XUMHUA U 9 https://m.edsoo.ru
' KU3Hb Bubmmorexa POIII
https://resh.edu.ru
Hroro mo pazneny 9
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https://m.edsoo.ru/
https://resh.edu.ru/




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acosB

Bcero

KonTpoa
bHbIE
padoThI

IIpakTHYeck
ue padoTbl

Jlara
U3YYeHUs

DJleKTPpOHHbBbIE IU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

[Ipenmer u 3HaueHue
OPraHU4eCKON XUMHH,
MIPE/ICTABICHHUE O
MHOT000pa3uu
OpraHUYECKUX
COCIMHEHUN

DNEeKTPOHHOE CTPOEHUE
aToMa yriepoja
(ocHOBHOE 1
BO30YKIEHHOE
coctosiHus). BanenTtHbie
BO3MO>XHOCTH aToMa
yraepoaa

XuMu4eckas CBSI3b B
OpTaHUYECKHUX
COCTUHEHUSIX.
MexaHu3Mbl
o0OpazoBaHUs
KOBAJICHTHOM CBSI3U,
CrocoObl pa3pbiBa
CBsI3eM

06.09.2023

07.09.2023

07.09.2023

POIII:https://resh.edu.ru/subject/lesson/6149/

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

Buneoypok:
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kovalentnaya-svyaz-v-
organicheskih-soedineniyah

Teopust ctpoeHus

13.09.2023

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



https://resh.edu.ru/subject/lesson/6149/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article

OpraHUYECKUX
coenuHeHnu A. M.
bytneposa

klass/himiya/osnovnye-polozheniya-teorii-
himi/article

Buael nzomepun:
CTPYKTypHas,
MPOCTPAHCTBEHHAS.
OnekTpoHHbIe D eKTh
B MOJIEKYJIax
OpraHHYECKUX
COCIMHEHUN

[Ipencrasnenue o
KJaccuuKanuu u
cHCTeMaTH4YecKast
Homenkatypa (IUPAC)
OpPraHUYECKUX BEIIECTB

Knaccudukarms
peakuuii B
OpraHUYECKON XUMUHU

14.09.2023

14.09.2023

20.09.2023

https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/izomeriya-vidy-izomerii-
strukturnaya-izomeriya-geometricheskaya-

opticheskaya

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

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

Cucrematuzanuus u
000011IeHrEe 3HAHUH I10
TEME

21.09.2023

AJKaHBI:
TOMOJIOTHYECKUH P,
obmas popmya,
HOMEHKJIATypa U
U30MEPHUSL, FIEKTPOHHOE
Y TIPOCTPAaHCTBEHHOE
CTPOEHHUE MOJIEKYJI

21.09.2023

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

10

dusnyeckue u

27.09.2023

VYpok (ILludporas



https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6151/

XUMHUYECKUE CBOUCTBA
AIKAHOB

ouomoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article

11

HaxoxneHne ankaHoB B
npupoae. Criocoosl
MOJIyYEHUS U
MIPUMEHEHUE aJTKAHOB

28.09.2023

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

12

[{ukmoanakansl: 00IIas
opmyura,
HOMEHKJIaTypa U
HU30MEpHsI, 0COOCHHOCTH
CTpOCHUA U
XMMHYECKUX CBOMCTB,
CIOCOOBI MOIYYCHUS U
NpUMEHECHHE

28.09.2023

[Ipezentanus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-
cikloalkani-klass-2250393.html

13

Pemenne pacu€THbIxX
3aJaq Ha OTpeeTICHHIE
MOJIEKYJISPHOU
bopMmybI
OpPraHUYecKOro
BEIIIECTBA I10 MACCOBBIM
JIOJISIM aTOMOB
AJIEMEHTOB, BXOISINX B
€r0 COCTaB.
Cucremaruzanuus u
00o011eHne 3HaHUH 10
TeMe

04.10.2023

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

14

AJIKEHBI:
TOMOJIOTUYECKHUU P,
obmas popmya,

05.10.2023

(POII0):https://resh.edu.ru/subject/lesson/5412/



https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
http://school-collection.edu.ru/
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
https://resh.edu.ru/subject/lesson/5412/

HOMEHKJIaTypa,
3EKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYJI.
CtpykTypHas u uc-
TpaHC-U30MEPHUSI
AJIKEHOB

duznueckue n
XUMHUYECKHUE CBOVCTBA

Hudposas 6ubmmoreka):https://app.onlineschool-

15 05.10.2023 1.ru/10-klass/himiya/nepredelnye-uglevodorody-
ankeHoB. [IpaBuino .
alk/article
MapkOoBHHMKOBa
CHOCOBEI OLYVICHIS I SAKnacc):https://www.yaklass.ru/p/himija/10-
16 Y 11.10.2023 klass/uglevodorody-6579439/alkeny-poluchenie-i-
MMPUMCHCHHUC aJIKCHOB . .
primenenie-6895074
[IpakTuueckas pabora
Ne 1
17 " ° T ToTene 12.10.2023  Bugaeoypok: http://school-collection.edu.ru/
[Tonmydenue >TuneHa u
M3y4Y€HUE ero cBoMcTB"
Pemenne pacu€THbIxX
3aJ1a4 Ha OTpeielieHUe
. (SAxmacc):https://www.yaklass.ru/p/himija/10-
MOTIEKYTBIPHOM klass/reshenie-raschetnykh-zadach-6888498/vyvod-
18 Qopmyisi 12.10.2023 =~ ~asSTeshenie ¥ o
molekuliarnoi-formuly-po-produktam-sgoraniia-
OpPTaHHYECKOTO 687454
BEIIIECTBA 110 -
MPOYKTaM CrOpaHHUsI.
AJIKaeHBI:
19 CONPSIKEHHBIE, 18.10.2023 Hudposas oubamorexa):https://app.onlineschool-
U30JINPOBAHHBIE, o 1.ru/10-klass/himiya/alkadieny-kauchukil/article

KyMYJIMPOBAHHBIE.



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://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://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-687454
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-687454
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-687454
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-687454
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article

Ocobennoctu
3JICKTPOHHOTO CTPOCHUS

XUMHYECKHE CBOMCTBA

NHTEPYPOK):https://interneturok.ru/lesson/chem
istry/10-klass/nepredelnye-uglevodorody/alkadieny-

20 B 19.10.2023 . . i
CONPSKEHHBIX JTUECHOB tipy-alkadienov-osobennosti-svoystv-
sopryazhennyh-alkadienov
CriocoOsblI MoTy4YeHus U httos:// i hool-L.ru/10
ps://app.onlineschool-1.ru/10-
21 mpuvenene 19.102023  y jass/mimiye/alkadieny-kauchukil/article
QJIKaTUCHOB
AJIKVHBI:
TOMOJIOTUYECKUU P,
obmas Gpopmyia,
22 HOMeHIIatypa, 25.10.2023 Buneoypox: http://school-collection.edu.ru/
3JIEKTPOHHOE U
IPOCTPaHCTBEHHOE
CTPOEHHUE MOJIEKYII,
¢buznyeckue cBoicTBa
93 XHUMHUYECKUE CBOMCTBA 26.10.2023 Hudposas 6PI.6J'I-I/IOT€K.a)IhttD.SZ//aDD.OmiHESChOO|-
AJIKMHOB 1.ru/10-klass/himiya/alkiny/article
XUMHUYECKUE CBOMCTBA
24 AJKAHOB. 26.10.2023 Hudposas 61/1.6J1.H0Te1<.a):httgs://app.onlmeschool-
KauecTBeHHbIE peaku 1.ru/10-klass/himiya/alkiny/article
Ha TPOUHYIO CBS3b
o5 CnocoOsI ToTyueHus u 08.11.2023 Hudposas 6ubmmoteka):https://app.onlineschool-
IPUMEHEHHE aTKHHOB o 1.ru/10-klass/himiya/alkiny/article
Pemenue 3anau: (MHTEPYPOK):https://interneturok.ru/lesson/che
26 pacy€Thl 10 ypaBHEHUIO 09.11.2023 mistry/10-klass/nepredelnye-uglevodorody/reshenie-
XUMUYECKON peaKnuu zadach-po-teme-nepredelnye-uglevodorody
27 CucremaTtuzanus u 09.11.2023 Pemry EI'D:https://ege.sdamgia.ru/



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://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://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/alkiny/article
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/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://ege.sdamgia.ru/

000011IeH1Ee 3HAHUHT 110
TeEME

28

29

ApeHbl:
TOMOJIOTUYECKUU P,
obmras popmyia,
HOMEHKJIATypa.
DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ
OeH3051a ¥ TOJIyoJIa, UX
¢u3nveckre CBONCTBA

XHUMHUYECKHE CBOMCTBA
ApPCHOB: pCaKIINH
3aMCIICHUA

15.11.2023

16.11.2023

POI):https://resh.edu.ru/subject/lesson/4775/

SAKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-svoistva-
poluchenie-i-primenenie-6912880

30

XUMHYeCKHe CBOMCTBA
apEHOB: pPeaKIuu
MPUCOSAUHEHNUS,
OKHCJICHHE TOMOJIOTOB
OeH3oI1a

16.11.2023

SAKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-svoistva-
poluchenie-i-primenenie-6912880

31

Ocobennoctu
XUMHUYECKUX CBOUCTB
CTUpOJIa

22.11.2023

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

32

Pemenne pacu€THbIX
3aJa4 Ha OIpeeIeHHe
MOJIEKYJISIPHOM
bopMyIbI
OpPraHUYECKOT 0
BEILIECTBA

23.11.2023

33

CniocoOsI ToTyueHus u

23.11.2023

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



https://resh.edu.ru/subject/lesson/4775/
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://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
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4775/

IIPUMEHEHNE apEHOB

I'eneTnyeckas cBs3b
MEXY pa3InYHbIMU

Hudposas oudamoreka):https://app.onlineschool-

34 29.11.2023 1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-
KJIaccaMu :
klass6/article
yTIEBOAOPOAOB
Pacuértsl o
Ypok
yYpaBHEHUSIM o
XEMIEECKHX pearpil (AKnacc):https://www.yaklass.ru/p/himija/10-
35 ’ 30.11.2023 klass/uglevodorody-6579439/predelnye-
Cucremaruzanus u i . -
6506 . nepredelnye-i-aromaticheskie-uglevodorody-
00o01IeHne 3HaHUH 110 6892051
TeEMe
[IpupoansIii ras.
36 [TomyTHBIE HEDTIHBIE 30.11.2023 POIII:https://resh.edu.ru/subject/lesson/6148/
rassl
KameHHbI# yrons u
37 IPOIYKTBI €70 06.12.2023 POIII):https://resh.edu.ru/subject/lesson/6148/
nepepadoTKu
Hed1b 1 ciocoOsI eé
nepepadoTKH. (AKuacc):https://www.yaklass.ru/p/himija/10-
38 [Tpumenenue 07.12.2023 klass/uglevodorody-6579439/pererabotka-nefti-i-
IPOIYKTOB okhrana-okruzhaiushchei-sredy-6899731
nepepaboTku HehTH
I'enernueckas cBs3b
39 MORLY PaSIITIHBING 07.12.2023 Buneoypox: http://school-collection.edu.ru/
KJIaccaMu
yIJIE€BOAOPOAOB
["anoreHonpoun3BogHBIE [Ipe3enTtanus
40 YTIIEBOAOPOIOB: 13.12.2023 (MH®OYPOK):https://infourok.ru/prezentaciya-

SJICKTPOHHOC CTPOCHHC,

galogenproizvodnye-uv-10-kl-5218206.html



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://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
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
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-galogenproizvodnye-uv-10-kl-5218206.html
https://infourok.ru/prezentaciya-galogenproizvodnye-uv-10-kl-5218206.html

PCaKMu 3aMCIICHUA
rajJorcHa

JleiicTBue 11e04uei Ha

F&HOF€HHpOH3BOHHH€.
41 B3aumopeiictue 14.12.2023 Buaeoypok: http://school-collection.edu.ru/
JUTAJIOr€HAJIKAHOB C
MargveM U [UHKOM
CucremMarusaims u _ _
0GOGIICH e 3HARM [0 (MH®OYPOK): https://infourok.ru/prezentaciya-
42 14.12.2023 po-himii-obobschenie-znaniy-po-teme-
pasiey uglevodorodi-447951.html
"VYrneBomoposr"
KoHnTtposbHas padota
43 o TeMe 20.12.2023 POII):https://resh.edu.ru/subject/lesson/4769/
"VYrneBomopoinr"
IIpenenbubie
OJIHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUHN PSIjI, o
AKnacc):https://www.yaklass.ru/p/himija/10-
obmas popmyna, . ) .
klass/spirty-fenoly-6580873/svoistva-poluchenie-i-
44 CTPOCHHUE MOJIEKYII, 21.12.2023 ) .
primenenie-nasyshchennykh-odnoatomnykh-
H30Mepu, spirtov-6579666
HOMEHKJIATypa,
KJaccupukanus,
buznyeckue cBoicTBa
X . AKnacc):https://www.yaklass.ru/p/himija/10-
VIMITICCIHE CBOHCTRA klass/spirty-fenoly-6580873/svoistva-poluchenie-i-
45 IpeeTbHBIX 21.12.2023 ASSISPICY Y D
primenenie-nasyshchennykh-odnoatomnykh-
OOHOATOMHBIX CHI/IpTOB spirtov-6579666
46 CriocoObI oTy4eHus u 97122023 AKnacc):https://www.yaklass.ru/p/himija/10-

IIPUMEHEHHUE

klass/spirty-fenoly-6580873/svoistva-poluchenie-i-



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://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://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://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

OIHOATOMHBIX CIIMPTOB

primenenie-nasyshchennykh-odnoatomnykh-
spirtov-6579666

[IpocTeie 3¢upsr:
HOMEHKJIaTypa 1

NH®OYPOK):https://infourok.ru/avtor-

47 U30MEpPHsI, 0COOCHHOCTH 28.12.2023 goncharov-t-prezentaciya-po-himii-prostie-efiri-
du3nueckux u klass-2841335.html
XUMHYECKHX CBOMCTB
MHoroaToMHbIe
CHUPTHI: .
(MHTEPYPOK):https://interneturok.ru/lesson/che
STUJICHTJIMKOJIb 1 . . e .
48 28.12.2023 mistry/10-klass/spirty/osobennosti-himicheskih-
TIIMLOCPHH, UX . .
svoystv-mnogoatomnyh-spirtov-i-fenolov
buzndeckue u
XUMHUYECKHE CBONCTBA
CnocoOsl nony4eHus u
49 ~ brvercnue 10.01.2024
MHOT'OATOMHBIX
CIHMPTOB
DeHOo: CTpOoEHUE
oJe , busnueckue .
50 N Hu Ky, HsHHeciH 11.01.2024 (POII):https://resh.edu.ru/subject/lesson/5727/
cBoiicTBa. TOKCHYHOCTH
dbenona
Buneoypok: http://school-collection.edu.ru/ Ypox
51 XHUMHYECKUE CBOMCTBA 11.01.2024 (Ludposas _
¢denona 6ubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/fenol/article
Buneoypok: http://school-collection.edu.ru/ Ypoxk
59 Crnoco0bl nosyueHus u 17.01. 24 (Indposas

npuMeHeHue GpeHona

oubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/fenol/article



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://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
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://resh.edu.ru/subject/lesson/5727/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article

[IpakTuyeckas pabora
Ne 2. Peienue

53 AKCTIIEPUMEHTAITBHBIX 18.01.24.
3aaa4 1o teme "CrnupThl
1 (heHoIbI"
CucremaTtu3zanus u
54 000011IeHrE 3HAHUH 110 24.01.24. Buneoypox: http://school-collection.edu.ru/
TeMe
AJ'II)I[GFI/II[I)I 1 KCTOHBI:
IIIEKTPOHHOE CTPOCHUE
P . P Ypox (Hudposas
KapOOHHMIILHOM TPYIIIBI; .
oubnmoTeka):https://app.onlineschool-1.ru/10-
55 TOMOJIOTUYECKHE PSIIbI, 25.01.24. . o .
5 o klass/himiya/aldegidy-i-ketony1/article Ypok
obmast popmysia, .
B Py (POL):https://resh.edu.ru/subject/lesson/4776/
U30MEepHsl U
HOMEHKJIaTypa
Anbaeruapl U KETOHBI: Ypok (Hudposas
56 dbuznyecKue CBONCTBA; 25 01.24 o6ubnmoreka):https://app.onlineschool-1.ru/10-
peakIuu R klass/himiya/aldegidy-i-ketonyl/article Ypok
MIPUCOETUHEHUS (POIL):https://resh.edu.ru/subject/lesson/4776/
P (MHTEPYPOK):https://interneturok.ru/lesson/che
CAICIITH ORHECHI 1 istry/10-klass/karbonilnye-soedineniya
S7 KayeCTBEHHbIE PEaKIINH 31.01.24. MISTY ) NINYE-S0 Y
karbonovye-kisloty/himicheskie-svoystva-
aJIbAETUI0B U KETOHOB . )
aldegidov-i-ketonov
CrocoObI oTyYeHuUs .
58 Y 1.02.24. (POII):https://resh.edu.ru/subject/lesson/4776/
QJIBJICTUIOB U KETOHOB
OaHOOCHOBHBIE SKacc):https://www.yaklass.ru/p/himija/10-
59 MpeaeabHbIe 1.02.24. klass/aldegidy-ketony-karbonovye-Kkisloty-

KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOCHHS

6780279/karbonovye-kisloty-karboksilnaia-gruppa-
6795067



http://school-collection.edu.ru/
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/
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/
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://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://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067

UX MOJIEKYJ

N3omepus u
HOMEHKJIATypa

SKacc):https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-kisloty-

60 KApGOHOBBIX KHCIOT, HX 7.02.24. 6780279/karbonovye-kisloty-karboksilnaia-gruppa-
7 6795067/re-72dfe742-32b8-4321-92b2-

dusznUYecKue CBOMCTBA 636628864526
XuUMHYECKHE CBOHCTBA

61 HPCACIHBHEIX 8.02.24. Buneoypoxk:http://school-collection.edu.ru/
OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT
OcobeHHOCTH CBOUCTB MHTEPYPOK):https:/interneturok.ru/lesson/chem

62 MYpPaBbUHOUN KHUCIIOTBHI. 8.02.24. istry/10-klass/karbonilnye-soedineniya-karbonovye-
Muoroob6pasue kisloty/muravinaya-uksusnaya-schavelevaya-i-
KapOOHOBBIX KUCIIOT zhirnye-Kkisloty-osobennosti-svoystv
Oco0CHHOCTH CBOWCTB:
HENpeeTbHBIX U
apoOMaTHYECKHUX
KapOOHOBBIX, [Ipe3enTanus

63 JTUKapOOHOBBIX, 14.02.24. (MH®OYPOK):https://infourok.ru/prezentaciya-
TUIPOKCUKAPOOHOBBIX vysshie-karbonovye-kisloty-10-klass-5542540.html
kucnort. [IpencraBurenu
BBICIIINX KapOOHOBBIX
KHUCIIOT
TMomsTie o [IpesenTanus - -

64 POMSBOHBIX 15.02.24. (I/IH.CD(.?YPOK):http.s:// |nfourok.ru/prezentac.lva-
KAPBOHOBBIX KHCTOT po-himii-na-temu-proizvodnye-karbonovyh-kislot-

4034646.html
65 CrniocoOblI nosy4eHus u 15.02.24. HNHTEPYPOK:https://interneturok.ru/lesson/chemi

MpUMEHEHNE

stry/10-klass/karbonilnye-soedineniya-karbonovye-



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/
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://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
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-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://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

KapOOHOBBIX KUCIIOT

Kisloty/poluchenie-i-primenenie-karbonovyh-kislot

CnoxHbie d(pupHI:
TOMOJIOTUYECKUU P,

VYpok (ILludposas

66 obmras popmyina, 21.02.24. Ooubmoreka):https://app.onlineschool-1.ru/10-
U30Mepus U klass/himiya/slozhnye-efiry-zhiry/article
HOMEHKJIaTypa
dusnyeckue u https://infourok.ru/prezentaciya-po-himii-na-temu-

67 XUMHYECKHUE CBOMCTBA 22.02.24. slozhnye-efiry-klassifikaciya-stroenie-svojstva-
>(upoB primenenie-10-klass-4274333.html
Penrenune pacu€rHbix
3a/1a4: 10 ypaBHEHUIO
XUMUYECKON PEeaKInu, Ypox (AKnacc): o )

https://www.yaklass.ru/p/himija/10-klass/aldegidy-
Ha ompe/elIeHIE }

68 . 22.02.24. ketony-karbonovye-kisloty-6780279/uglevodorody-
MOIICKYIAPHOU spirty-aldegidy-karbonovye-Kisloty-6780277
bopMyIbI
OpPTraHUYECKOTO
BeIllECTBA
[IpakTnueckas padbora
Ne 3. Pemrenue (MHTEPYPOK):https://interneturok.ru/lesson/che

69 AKCIIEPUMEHTAIBHBIX 58.02.24 mistry/10-klass/karbonilnye-soedineniya-
3a/ad 1mo TemMe D karbonovye-kisloty/primery-zadach-po-himii-
"KapOoHOBBIE KHCIIOTHI. spirtov-aldegidov-i-karbonovyh-kislot
Crnoxuble 3¢upsr”

JKupsr: ctpoenne,
N3NYCCKUC U .

70 ¢ . 29.02.24 POIII: https://resh.edu.ru/subject/lesson/5952/
XHMHYECKHE CBOMCTBA
(ruaponus)

OCoOEHHOCTH CBOMCTB [Ipe3enTamus

71 29.02.24. P .

JKUPOB, COJEPKALTUX

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



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
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/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://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
https://resh.edu.ru/subject/lesson/5952/
https://infourok.ru/prezentaciya-nahozhdenie-zhirov-v-prirode-3122367.html

OCTaTKHU HETpPEeACIIbHBIX
YKUPHBIX KUCITOT. JKupbl
B IIpUpOJIe

nahozhdenie-zhirov-v-prirode-3122367.html

72

73

Mkla Kak CoIu
BBICHINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
nerictue. [lonstue o
CHHTETHYECKUX
MOIOIINX CPEJICTBAX
(CMO)

TI'enernueckas cBI3b
YIJIEBOJOPOAOB U
KHUCJIOPOJCOACPKAIINX
OpraHWYECKUX BEUIECTB

6.03.24.

7.03.24.

POII):https://resh.edu.ru/subject/lesson/5952/

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

74

Pacuétrel o
YpPaBHEHUSAM
XUMHUYECKUX PeaKkui

7.03.24.

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

75

76

77

Cucrematuzanuus u
000011IeHrEe 3HAHUH I10
TEME

OO01mas xapakTepucTHKa
YTJIEBOJIOB U
Kiaccuukanms
yTJIeBOJIOB (MOHO-, TH-
U TIOJICaxapH/ibl)
Monocaxapuasl:
¢du3nYecKue CBOMCTBA U
HaX0XJIEHUE B IPUPOJIE

13.03.2410.

14.03.24

14.03.24

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

POII):https://resh.edu.ru/subject/lesson/6150/

[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-
na-temu-monosaharidi-3657060.html

78

IIpuMeHeHue II0KO3bI,

27.03.24.

Ypoxk(SIKnace):https://www.yaklass.ru/p/himija/10



https://infourok.ru/prezentaciya-nahozhdenie-zhirov-v-prirode-3122367.html
https://resh.edu.ru/subject/lesson/5952/
https://infourok.ru/prezentaciya-po-teme-geneticheskaya-svyaz-696024.html
https://infourok.ru/prezentaciya-po-teme-geneticheskaya-svyaz-696024.html
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/6150/
https://infourok.ru/prezentaciya-na-temu-monosaharidi-3657060.html
https://infourok.ru/prezentaciya-na-temu-monosaharidi-3657060.html
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111

€€ 3HaueHuE B
JKU3HEIEATEILHOCTH
opraHusma

-klass/uglevody-prirodnye-soedineniia-
6835083/gliukoza-i-fruktoza-6835111

Jucaxapupl: caxaposa,

MajlbTO3a U JIaKTO3a. [Ipesenranus

79 Haxoxznenue B npupone 28.03.24. (MH®OVYPOK):https://infourok.ru/prezentaciya-
Y NIPUMEHEHHUE po-himii-disaharidi-3128997.html
JICaxapuioB
ITonmucaxapubr:
CTpOCHHE

80 MaKpOMOJIEKYI, 28.03.24. (POIL):https://resh.edu.ru/subject/lesson/5413/start/
buznueckue u 150714/
XUMHYECKHE CBOICTBA,
pUMEHEHUE
[Tonstue 06

81 HCKYCCTBEHHBIX 3.04.24. Buneoypok: http://school-collection.edu.ru/
BOJIOKHAX
Pemrenne pacueTHbix Buneoypox: http://school-collection.edu.ru/
3a/1a4 Ha OTpeiesieHue IIpesenTanus

82 JI0JIA BBIXOJ1A ITPOJTYKTa 4.04.24. (MH®OYPOK):https://infourok.ru/prezentaciya-
peaKuuu oT na-temu-reshenie-zadach-na-opredelenie-massovoj-
TEOPETUYECKHU obemnoj-doli-vyhoda-produkta-reakcii-ot-
BO3MOKHOTO teoreticheski-vozmozhnogo-4117208.html

83 Sggg;ﬁiifg:;ﬂé o 4.04.24. Buneoypok: http://school-collection.edu.ru/

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

pazneny
KonTponbhas padota

84 o TeMe 10.04.24. Pemry EI'D:https://ege.sdamgia.ru/

"Kucnoponacoaepxaniue



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://infourok.ru/prezentaciya-po-himii-disaharidi-3128997.html
https://infourok.ru/prezentaciya-po-himii-disaharidi-3128997.html
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
http://school-collection.edu.ru/
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
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

OpraHUYEeCKHe
coenuHeHus"

AMUHEL:
KJIacCU(pUKALS,
CTPOEHUE MOJIEKYII,

(MHTEPYPOK):https://interneturok.ru/lesson/che
mistry/10-klass/aminy/aminosoedineniya-

85 obmas dhopMmyia, 11.04.24 TP : I .
wast hopmy klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-
u30Mepusl,
svoystva
HOMEHKJIATypa u
buznyeckue cBoiicTa
XuMHUYECKHEe CBONCTRA .
86 11.04.24. Buneoypok: http://school-collection.edu.ru/
amu(aTHIECKUX AMHHOB
AHUWJIMH: CTPOCHUE )
(MHTEPYPOK):https://interneturok.ru/lesson/che
aHHMJIMHA, OCOOEHHOCTH . ) i -
87 . 17.04.24 mistry/10-klass/aminy/osobennosti-svoystv-anilina-
XUMHWYECCKHUX CBOUCTB .. . . .
poluchenie-i-primenenie-aminov
AHUJINHA
(MHTEPYPOK):https://interneturok.ru/lesson/che
CnocoObl noTyyeHus u . . . -
mistry/10-klass/aminy/osobennosti-svoystv-anilina-
88 IIPUMEHEHNE 18.04.24. . . .
poluchenie-i-primenenie-aminov
anMpaTHICCKIX AMHHOB Buzeoypok:http://school-collection.edu.ru/
AMUHOKHUCIIOTHI:
HOMEHKJIATypa U VYpox (Hudposas
89 uzomepus, pu3nuecKue 18.04.94 oubnmoreka):https://app.onlineschool-1.ru/10-
cBoiictBa. OTHeIbHbIC R klass/himiya/aminokisloty-belki/article
IIPEACTABUTENH O POII:https://resh.edu.ru/subject/lesson/4743/
AMHUHOKHUCIIOT
XNMHUYECKHE CBOHCTBA Vpok(SdKmnacc):https://www.yaklass.ru/p/himija/10
AMUHOKHCIIO ) T
90 MHWHOKHUCIIOT, X 24.04.24. klass/azotsoderzhashchie-soedineniia

OHMOJIOTUYECKOE
sgaueHue. CUHTE3 U

6852270/aminokisloty-amfoternye-soedineniia-
6853801



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

TUJPOJIN3 NENITH/IOB.

benku kak npupoaHbie

91 HOJMMEPBI; CTPYKTYPbI 25.04.24. (POILL):https://resh.edu.ru/subject/lesson/4743/
0eKoB
SKacc):https://www.yaklass.ru/p/himija/10-
92 XuMHYECKHE CBONCTBA 55 04.24. klass/azotsoderzhashchie-soedineniia-
OeIKOB 6852270/stroenie-svoistva-i-znachenie-belkov-
6858170
A3zoTtcoaepikaiue
reTEPOLUKINYECKUE (POIL): https://resh.edu.ru/subject/lesson/6296/
COCIUHCHUS. IIpe3enTanus
93 Hyxkiennosbie 8.05.24. (MH®OVYPOK):https://infourok.ru/prezentaciya-
KHCJIOTHI: COCTaB, po-himii-na-temu-geterociklicheskie-soedineniya-
CTPOEHHE U 2486321.html
Ouoyoruveckas poib
[IpakTuueckas pabora
Ne 4. Pemenue
AKCIIEPUMEHTATBHBIX
94 3a7a4 [0 TEME 15.05.24. Buaeoypoxk:http://school-collection.edu.ru/
"A3oTcoaepkaliue
OpraHHYECcKUe
coenuuenus"
[IpakTuyeckas padora
No 5. Pemenue
AKCIIEPUMEHTATBHBIX
95 3a7a4 10 TEME 16.05.24 Bupeoypoxk:http://school-collection.edu.ru/

"PacriozHaBanue
OpTraHUYECKHUX
coenuHeHun"



https://resh.edu.ru/subject/lesson/4743/
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://resh.edu.ru/subject/lesson/6296/
https://infourok.ru/prezentaciya-po-himii-na-temu-geterociklicheskie-soedineniya-2486321.html
https://infourok.ru/prezentaciya-po-himii-na-temu-geterociklicheskie-soedineniya-2486321.html
https://infourok.ru/prezentaciya-po-himii-na-temu-geterociklicheskie-soedineniya-2486321.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/

KontponsHas pabora

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

10 TEME
klass/vysokomolekuliarnye-soedineniia-vms-
96 "A30TCconepIKalime 16.05.24 o »
Fepattt 6880782/0snovnye-poniatiia-vms-reaktcii-

OpraHMHecKkHe polimerizatcii-i-polikondensatcii-6880783

coenuHeHus"

OCHOBHBIE TOHATUA

XUMUU [IpesenTarus

BBICOKOMOJIEKYJIAPHBIX (MH®OYPOK):https://infourok.ru/prezentaciya-
97 COEIMHEHUN U METOIBI 22.05.24. po-himii-na-temu-visokomolekulyarnie-

UX CUHTE3a — soedineniya-3194967.html

MOJIMMEPU3AIUS U

[MOJINKOH IEHCALIIS

IInmacTmaccel.

98 Yruansanusa u 23.05.24. PDII):https://resh.edu.ru/subject/lesson/6095/
nepepaboTka MmiacTuka
OmacToMeper: SIKnacc):https://www.yaklass.ru/p/himija/10-

99 HaTypaJbHbIN 53.05.24 klass/vysokomolekuliarnye-soedineniia-vms-
CHUHTETHYECKUE A 6880782/klassifikatciia-i-prakticheskoe-
Kayudyku. Pe3nna ispolzovanie-polimerov-6874539
Bonokna: HatypanbHbIE, .

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

Ypok(AKmace):https://www.yaklass.ru/p/himija/10
CUHTETUYECKHUE. ; . ..

100 29.05.24. -klass/vysokomolekuliarnye-soedineniia-vms-

[Tonumepsl e .
6880782/klassifikatciia-i-prakticheskoe-
CTCIHATIEHOTO ispolzovanie-volokon-6874540
Ha3HAUYEHUS
[IpakTuueckas padota [IpesenTanus
Ne 6. Pemenue . i iva-k-
101 30.05.24 (MH®OYPOK):https://infourok.ru/prezentaciya-k

SKCIICPUMCHTAJIbHBIX
3aaa4d 110 TEMC

uroku-himii-na-temu-prakticheskaya-rabota-
raspoznavanie-plastmass-i-volokon-3014053.html



https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://resh.edu.ru/subject/lesson/6095/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html

"Pacro3HaBaHue
I1acTMacc U BOJIOKOH"

102

O06o001menue u
CUCTEMAaTH3aLMs
M3Y4YEHHOI'0 MaTepuaia
110 TeMe
"BpIcOKOMONEKYISIpHBIE
coenuueHus"

30.05.24.

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

OBILEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

102



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

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Kontpoakueie — Ipaxrueckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTenbﬂue
padoThI padoThI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
anemenT. M30Torbl
5 CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAHTOBBIE YHUCIIA
3 Krnaccudukanus XuMu4ecKkux 371€MEHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacripenenenuie 31€KTPOHOB 110 ATOMHBIM 1
opouTaIIM
ONeKTpOHHbIE KOH(UTYpAIIN AaTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM 1
COCTOSTHUU
6 ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuonnueckuii 3akoH u I[lepuoanueckas
7 CUCTEMA XMMHUYECKHX 3yieMeHTOoB /[[. 1. 1
MeHieneeBa, CBA3b C COBPEMEHHOM TEOpHUEN
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
8 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTHIX U CIOKHBIX BEIIECTB MO IPYIIaM U
nepuoaam
9 CucremaTtu3zaiys u 0000IICHHE 3HAHUN IO 1




TEMEC

10

11

12

Bunnl xumnueckou ¢Bsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKyJIspHbIE
B3aNMOICUCTBHSA

BaneHTHOCTE U BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

13

BemecTBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. THmbl
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

14

15

16

[ToHsATHE O AUCTIEPCHBIX CUCTEMAX.
IIpencraBneHne 0 KOIOWAHBIX pacTBOPax
VcTrHHBIE PacTBOPHI: HACHIIIEHHBIE U
HEHACBIILIEHHbIE, PACTBOPUMOCTb.
Kpucramnornaparst

Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4u ¢ HCnoab30BaHUEM ITOHATHIA
"MaccoBas J10J1s1 paCTBOPEHHOTO BelecTna',
"MossipHas KOHUEHTpaus"

18

19

Knaccudukanus u HoMeHKIaTypa
HCOpFaHI/I‘—IeCKI/IX BCIIICCTB
CucremMaruzaiuys 1 0000IIeHe 3HAHUH 110
TeMe




20

21

22

KontponsHas pabora no temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
aneMmeHnToB JI. 1. Menpneneesa", "Crpoenne
BelecTBa. MHOrooOpasue BemniecTn"

Knaccudukanus XUMHYECKUX pPEeaKInii B
HEOPraHWYECKOW M OpraHUuYeCKON XMMHUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEeBPAICHUS SHEPTUU TTPU
XAMUYECKAX PEAKIUAX

TernoBbie 3 (HEKTh XUMUYECKUX PEaKIii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenus o ypaBHEHHUSIM XUMHYECKUX
peaKkui U TEPMOXUMUYECKUM YPABHEHUSIM
CKOpOCTbh XMMHUYECKOH pEaKlnH, €€
3aBHCUMOCTB OT Pa3INUHBIX (PAKTOPOB.
Karanus u xaTanmusaropsl

I'omoreHHsIe U IFeTCPOrcHHBIC PCAKIINHN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peakiuu"

OO6patumMble 1 HEOOpATUMBbIE PEAKIINU.
XHUMHYECKOE PAaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GakTOpPOB Ha
M0JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

DnekTponuTrudeckas aucconuanusi. CHUIbHbIC
U cnabpie IeKTpoauThl. CTeneHb




JUucconruanu

HNonnoe npounsseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoansrit mokazarens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, mpotekaronue B
pacTBOpax AJIEKTPOIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XuMHYEeCKHE peakllui B PaCTBOPax
3JIEKTPOJIUTOB"
OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxxHe#mme OKUCIUTEN! U
BOCCTAaHOBUTEIHN

34 MeTto/1 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3a1au pa3auyHbIX TUIOB

38 CucreMmarusanus 1 0000IeHNE 3HAHUHN 110
TeMe "XuMnueckue peakuuu'

39 KonTtponbHas pabora o Teme "Xumuueckue
peakun"
[Tonoxenue Hemeramios B [lepuoanueckoi

40 cucTeMe XMMu4eckux 3nementos /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckue CBONCTBA HEMETAIIIIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMepe

KHCTIOpOJia, cephl, (hocdopa u yrieposaa)




Bopopoa: nmonyuenue, pusndeckue u

42 XUMHYECKHE CBOMCTBA. [ uapu bl
l"amorensl: HAXOXKICHHE B IPUPOJE, CIIOCOOBI

43 NOJy4YeHUs, GPU3NIECKUE U XUMUYECKHE
CBOMCTBA
I"anorenoBoopoabl. Baxkuerue

44 KHCIIOPOJICO/IEPIKALINE COSAMHEHUS
TaJIOTCHOB
JlabopaTopHble U MPOMBIIITICHHBIE CTIOCOOBI

45 nosrydeHus ranoreHoB. [Ipumenenue
TaJIOTeHOB M X COCIUHEHHI
[IpakTuueckast padora Ne 4. Pemenue

46 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"T"anorensr"
Kucnopon: nabopatopHsie u

47 MIPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHS,
¢buznueckue U xuMudeckue ceorctra. O30H.
[TpuMmeHeHne KUCIopo/ia U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemienue 3a1au pa3auyHbIX TUIOB
Cepa: HaXOXKJIEHUE B MPUPOJIE, CITOCOOBI

50 MOJTyYeHUsI, PU3NICCKUE K XUMUICCKHE
CBOICTBA

51 CepoBoaopo, CyabhuIbI

59 Kucnopoacoaeprxariie COeTMHEHHS CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

53 [Tpaktuueckas padora Ne 5. Pemnienne

AKCIEpUMEHTaNBHBIX 3a1a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaX0XKJICHHUE B TIPUPOJIE, CITOCOOBI

o4 NOJy4YeHUs, GPU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepxaiue coegMHeHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenue a30Ta U €ro COSAMHEHUH.
A3oTHBIE y100peHus
docdop: HAXOKAEHUE B IPUPOJIE, CIOCOOBI

o7 NOJy4YeHHs, PU3NICCKUE U XUMUYECKHE
cBoiictBa. Pochuast u Gochun

58 Oxkcunsl pocdopa, pochopcoaepxaiiue
kucnotbl. Conu pochopHO KUCTOTHI

59 [Ipumenenune docdopa u ero coeTMHEHU.
®dochopubie y1oOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXxoXIeHHE B IPUPOJIE,

61 aJIIOTPOIHbIE MOAUUKALNY; (PU3HUECKHUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxcun yriepona(ll), oxkeun yriaepona(1V),
yroJjibHasi KUCIIOTa U €€ CoNn

63 Pemenne 3a1a4 pa3nuyHBIX THIIOB
Kpemuuii: HaxoeHue B IPUPOJIE, CIIOCOObI

64 NOJy4YeHUs, GPU3NUECKUE U XUMHUYECKHUE
CBOIMCTBA

65 Oxkcua kpemuusi(1V), kpemHueBast KHCIIOTA,




CHJIMKAThI

[IprMeHeHre KpEMHHUS U €r0 COSTMHEHUH.

06 CrekIi0, ero MoJiy4eHue, BUIbI CTEKIIa

67 Pemenue 3a1ay pa3nuM4HbIX TUIIOB

68 CucremaTtu3zais U 0000IICHHE 3HAHUI 110
teme "Hemeramibr"

69 KoHnTtpoinbHas padora mo teme "HemeTamisr"

20 AHanm3 pe3yJabTaToB KOHTPOJIBLHON PaObOTHI,
KOPPEKIIHsI OIUO0K
[Tonoxxenue metamnos B [leproauueckoit

71 CUCTEME XUMHYECKHX JJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000J10Y€K aTOMOB METAJIJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpuMeHeHHEe METAIIOB B OBITY U TEXHUKE

73 Cmnassl MmetaioB. Kopposust metannon

74 Pemenne 3a1a4 pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psil HAMPsHKEHUN

75 MeTansoB. O0IKe crnocoObl TOMyUeHUs
METAJIJIOB
OO6mas xapaktepuctruka metayuioB |A-
rpynmsl [leproandeckoit cucTeMbl

76 XMMHUYECKHX dJIEMEHTOB. HaTpuii u kanuii:
nosydeHue, GU3NIecKue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COeIUHEHUU

77 Oo6mas xapakrepuctuka metamioB |1A-

rpymnsl Ilepuoanueckoin cucteMsl




XUMHYECKHX DJIEMEHTOB. Maruuim u

KaJIBIIMIA: TTOJTy4yeHue, GU3ndecKkue u
XHMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEIIECTB U UX COCTUHEHUMN

78

79

80

JKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS

AOMUHUN: TIOJTyYeHHUE, PU3NUECKHE U
XUMHYECKHE CBONCTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIEKCHI aTFOMUHUS, UX
pUMEHEHHE

81

Pemenne 3aa4 pas3s/IM4YHbIX TUIIOB

82

83

84

[TpakTuueckast pabota Ne 7. Pemenue
DKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME
"MeTaJibl TIaBHBIX oArpynm"

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHsIx noarpymn (b-rpymm)
[Tepuonuyeckoil cuCTeMbl XUMHUYECKUX
3JIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
u €ro COCHHHCHHﬁ, HUX IPUMCHCHUC

85

Baxueiime coenMHEHNs] MapraHIa.
[TepmanranaT kajiusi, €ro OKMCIUTEIbHbBIE
CBONCTBA

86

duznueckre 1 XUMHUYECKHE CBOIMCTBA JKejle3a
u ero coenuHeHui. [lomydenne n
IIPUMEHEHHUE CIUIaBOB XKelle3a

87

dusnyeckue U XUMUYECKUE CBOMCTBA MeU U




€€ COCIMHEHM, UX IPUMEHEHUE

duzndyeckre U XUMHUYECKHE CBOMCTBA OWMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 9KCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe
"MeTaiibsl TOOOYHBIX MOATpYI"”

90 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

01 O06001IeHre U CUCTEMAaTH3AIMS H3YYEHHOTO
Martepuaina o teme "Mertanibr"

92 KoHTposbHas padota mo teme "Mertaibr"

93 AHanm3 pe3yJabTaToB KOHTPOJIBLHON PaObOTHI,
KOPPEKIHs OMUO0K
Ponb xumun B o0ecrieueHuu yCTOMYUBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsaTHe o
HAYYHBIX METO/IaX UCCIICIOBAHUS BEIIECTB
HayuHble MpUHIUITBI OPraHU3auN

95 XMUMHUYECKOTO IIPOU3BO/ICTBA.
[TpoMbInIeHHBIE CTIOCOOBI MOTYYSHHS
BaXKHEUIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKPYKaroIei
CpeZbl M €ro MOCIEICTBUS

97 XWUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCTBA

08 Xumus . Ponb xumun B o0ecrieueHuN
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumug




XuMHS B CTPOUTENBLCTBE. BakHeimme

100 CTPOUTEIIbHBIE U KOHCTPYKITHOHHBIC 1
MaTepHuabl
101 XuMHUS B CEJILCKOM XO3SMCTBE. 1
Opranudeckne U MUHEpAIbHBIC YI00peHUs
102 CucreMmarusanys 1 0000IeHNE 3HAHUHN 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 knace/ Epemun B.B., Ky3emenko H.E., Tepeann B.U., [[po3noB
A.A., Jlyaun B.B.; nox penakiueit Jiyauna B.B., O01iecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «[[PODA»; AkimonepHoe ob1iecTBo «M31aTenbcTBO
«ITpocsenienue»

* Xumus, 11 xmace/ Epemun B.B., Ky3smenko H.E., Jlpo3nos A.A., Jlyaun B.B.;
noA penakuuei Jlyauna B.B., O01iecTBo ¢ OrpaHU4€HHOM OTBETCTBEHHOCTHIO

«JIPODA»; AkumonepHoe odiectBo «M3narensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1.00mas meronuka oOydenust xumuu B mkose / P. I'. iBanosa, H. A.
['opoaunosa, /I. FO. Jlo6potun u ap.; nox pen. P. I'. UBanosoii. — M.: [Ipoda,
2008. — 319 c. (Poccuiickas akamemust ooOpasoBanus — yunteno). A.A. KasepuHa,
P.I'. UBanoga. I'n. HopmaTtuBHas 6a3a XuMu4ecKkoro 00pa3oBaHus B CpeIHEN
HIKOJIE.

2. Xumus. Penienne 3a1aHuii MOBBIIIEHHOTO M BICOKOTO YPOBHSI CII0KHOCTH.
Kax monyuynts makcumanbsubiit 6amt Ha EI'D: yue6. mocobue / A. A. KaBepuHna,
I'. H. MonuanoBa, H. B. Ceupunenkona, C. B. CraxanoBa. — M.: IHTeIIEKT-

Lentp,

2015. - 216 c.



3. 3notHuKOB J. I'. XUMHYECKUM IKCIIEPUMEHT KaK Celu@UIeCKUi METO T
oOyuenws // IlepBoe centssopsi. — 2007. — Ne 24,

4. Momuanosa I'. H., Cuactuna M. I'. KoandecTBeHHBIE OTHOIIIEHUS B XUMUH //
Xumust 11 KoaIbHUKOB. — 2020, — Ne 4,

5.Epeirud J1. I1., umkun E. A. Metoauka pelieHus 3aj1a4 1o XUMHUHU: y4eo.

nmocoOwue I CTYJICHTOB I1eJI. UH-TOB 10 01oJ1. U XuM. cretl. — M.: [IpocBemienue,

1989. - 176 c.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

Ypox (PBI) https://resh.edu.ru

VYpok (Hemoptan) https://nsportal.ru

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

Buneoypox (MHTEPYPOK): https://interneturok.ru
[TpesenTanus (Mudoypok) https://infourok.ru
bubmmoteka I{OK https://m.edsoo.ru

[Tpesenrarnus (3nanuo) https://znanio.ru

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

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

Ypok, npe3erranmu:https://multiurok.ru

Ypor(®OKCDOPN):https://foxford.ru









