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2023r.
MNOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepaqbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, ¢ yuérom Konnenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToJIOkeHUH «CTpaTerun pas3BuTUs Bocnutanus B Poccuiickoi
®enepanun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvuMUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro ooOpaszoBanus ywammxcs 10-11 kmaccos.
WN3yuenue mpeamera, pealusyeMoe B  YCIOBHIX U] pepeHIIMpOBaHHOTO,
npouiabHOro OOy4YeHHs, MpPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOLIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KH3HU B COIUYME, a TAKXKe IS
POJOJIKEHUST OOyUYeHMs] B OpraHM3alusix MpodecCHOHANIBHOIO 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBIISE€TCA OAHON U3 MPUOPUTETHBIX TUCIHUTLIUH.

B nporpaMmMme mno XuMHM Ha3zHayeHUE MpeaMera «XUMUS» TOJIydaeT
noJpoOHYI0 ~ MHTEPIIPETAli0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu  GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIeJiel, COJIepKaHus,
pe3ynbTaToB O0yueHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJIHIEMbIE MPOrPaMMON TIO
XUMHUH QYHKITUU:

e UHPOPMAIIMOHHO-METOAMYECKAsA, pealu3alus KOTOpod oOecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEJAX, COIEp)KaHuHu, oOmieil cTpaTeruu
o0yuyeHus, BOCIIMTAHUS U PA3BUTHA O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas IpeayCcMaTpUBaAET
ONpEeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHHs] y4eOHOro marepuaia, KOJIMYECTBEHHBIX M KaYECTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTEIbHBIX JOCTI)KEHUN OOydYaromuxcsi B
paMKax HWTOrOBOM aTrTecTalud B (QopMe €IMHOI0 TOCYAapCTBEHHOIO
9K3aMeHa 10 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUS] XUMUU:




e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
COJIep>KaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYIO MHTEPIPETAIMIO IIeJIeH U 3aJlay U3y4eHUs MpeaMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o0b1ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOYy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBUHM C HAMpPABIEHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XAMHSI Ha YPOBHE YIIyOJEHHOTO M3YYCHHS HAMpaBleH Ha peaIn3aluio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBaHusa. B 93Toil cBsA3M wu3yueHHe mpeaMera «XHUMHs» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHwsl, B TOM YHCJIE C IEPCTICKTUBOM TOCIIEYIOIMIETO TOTYISHUSI XUMUUYECKOT O
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
U3yueHue rnpeaMera «XUMHUS» OpPUEHTUPOBAHO TaKXKe Ha pelIeHHe 3ajad



BOCITUTAHUS W COIMAJIBLHOTO PAa3BUTHUS OOYy4aromUXcs, Ha (GOPMUPOBAHUE y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHHUM, YMEHHU paIlMOHATU3ANK y4eOHOTO Tpyla H
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisionuMu npeamMeTa «XuMHUS» Ha YPOBHE YIITyOJIEHHOTO M3YYCHHS
SBIIIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranudeckas xumus» U «OOmas u
HEOopraHuveckas XuMmus». [Ipu ompenencHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJACPKAHUS ATUX KypCOB B TMPOTPpaMME [0 XHMHH 3a OCHOBY
npussTel nojoxenus PI'OC COO o paznuuusax 06a30BOro U yriayO0na€HHOTro
ypOBHEH U3YUYEHUS MIPEAMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHHUN, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3yU€HHUs MpeaMeTa. JTa chcTeMa
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
MaTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3ydYeHHUs TpeaMeTa obecreueHa
BO3MOXXHOCTh 3HAUHUTEIBHOTO YBEIWYCHUS O0OBEMAa B3HAHMH O XUMHYCCKHX
AJIEMEHTaX W CBOMCTBaX WX COCIWHCHUU HA OCHOBE PACIIMPEHUS W YIIyOJICHHS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHaMuKku. W3yueHue mnepuoandeckoro 3akoHa u llepuoamueckoii
CUCTEMBbl ~ XHMHMYECKHX  DJJEMEHTOB O0azupyercssi  Ha  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspyllieHur, a TakKe C TOYKH 3pEeHHUS MEeXaHU3MOB e€ oOpaszoBaHus. M3yueHue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COEIMHEHUN ynenseTcs oco0oe BHUMaHUE BOMpocaM 00 dJEKTPOHHBIX d(ddekTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3zoM Ha UX CTPYKTYpy U XapakTep JOIMOJHECHHWA K oOmeld cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHHWe OyayT MMETh DJIEMEHTHl y4eOHOTO MaTepuana mo oOmied xumuu. [lpn
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TEOPUH B XUMHUHU U B (PU3HKE: ATOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOIU3d, NPEACTABICHUSA O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOTO ~ PACCMOTPEHMS] XMMHMYECKOW  OpraHu3alMi  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHWYECKUX BEIIECTB CIYKAaT OCHOBOW [JIi H3YYEHHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTra «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun y4eOHOro mnpeameTa «XUMHUS» Ha YrIIyOJIEHHOM YPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJBTYpHI. Pemenne
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX M IMO03HABAEMOCTH SIBJICHUMN IPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr panoOHaIbHOIO MPUPOJONOIL30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTATbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHWS XMUMHYECKUX DPEAKLHU, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJICH W MPOOJEM COBPEMEHHOW XUMUH, I OOBSICHCHHUS U
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JEATCILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XWMHYCCKUX SBICHUN, HWMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OoOIIero oOpa3oBaHMs MPU H3YUYEHUH
npeaMera «XuMHs» Ha  yrayOJ€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTH
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHpPOBAHHUE Yy HHUX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHHUW W HABBIKOB Pa3yMHOTO MPUPOJIOTOIB30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYEeCKUX COCAUHEHUsIX. Tumbl TUOPUAU3AIMU aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranudeckux BemectB. [loHsiTue O CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kiIaccupuKaluu OpraHUYecKux BemiecTB. llonarue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIMU B OPTAaHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHE MOJENECH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupone. CriocoObl MOTyUYeHUS] U TPUMEHEHHE aJIKAaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) wuzomepus. Dusnyeckue CBONUCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONPsHKEHHBIC, U30JIHMPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XWMHUYECKHE  CBOMCTBA:  pEAaKIUU  NPUCOCAMHEHUS,  JUMEpU3ALHUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MEPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJHOM paJuKale, pEeakUud NPUCOECANHEHUS, OKUCJIEHHUE TOMOJOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CnocoObl MOJTy4YeHUs U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPErOHKa, KPEKUHI (TEPMHUYECKUH, KATAIUTUYECKUW), PUPOPMHHI, MHPOIH3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOrPYIIY, HHUTPOTPYIIY, I[MAHOTPYIIIY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHTraHaTa Kajvs, B3aUMOJICUCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUTaCTMAacC, KaydyKOB H PE3WHBI, MOJCIMPOBAHUE MOJICKYJ
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JlelictBue Ha opranu3M denoBeka. CrnocoObl TMOJAyYeHHS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiinu Ha (eHosn. TokcuyHOCTh (heHora.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, uzomMepuss U HOMEHKJIaTypa. Du3nueckue CBOWCTBA albJIETUIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuu, PEaAKIUU C Yy4acTUEeM YIJIEBOJOPOJHOrO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTenu BBICHIHX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJIaTypa. PU3NUECKMEe U XUMHYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEIEIIbHBIX JKUPHBIX KUCIIOT. JKUpPBI B IPUPOLE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne30kcupudo3a. Ou3ndeckue CBOWCTBA M HaXOXIEHHUE B Ipupoje. DOTOCHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccraHaBnMBaromme 1 HEBOCCTAHABIMBAIOIINE AUCaxXapuabl. | uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMAPOJN3, KA4eCTBEHHAas peakuus C HOJOM. XUMHYECKHUE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJIeruibl (C THUIPOKCHUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a/ad Mo TeMaM «CHupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyl, obmias dbopmyia, U30MepHsi, HOMEHKIaTypa W (HU3UYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENIb aMHHOB apomaTtudeckoro psjaa. CrpoeHwue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHUS BEUIECTB M HX NPEBpalleHUN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKOMOJIEKYISIPHBIE COCIMHEHHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJIMMEPBI, OMOpa3iaraemMbie MOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluu W/WIM HCXOIHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanust MeXIIpeIMETHBIX CBA3E€M MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYUHBIN (DAKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIMYMHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPrus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



doTocuHTe3, IBIXaHWE, OCNKH, YIIEBOABI, JKUPBL, HYKIECHHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OpOMTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsA3b mepuoAUYECKOro 3akoHa W llepmoamdeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble cBsA3u. BogopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHbie pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHS] MAaCChl BEMIECTB; 3aKOH COXPAHEHHUSI U MPEBPALICHU S
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTumblie U HeoOpaTUMbIE peakluu. XUMHUYEeCKoe paBHOBecue. KoHncTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuaius. CuiibHble W CclaOble AICKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. IIpolecchl OKHCIEHHUS W BOCCTAHOBIICHUSA.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3iokeHue TMEpPOKCHAa BOJOpPOAAa B TMPUCYTCTBUM KaTalud3aTopa, MOJEIHU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuoguueckol cucremMe XUMHAYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEAKIUU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeue KUCI0pOACOAEpKAIIUE
COCIMHEHUS TaNoreHoB. JlabopaTopHble W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxzaenue B mpupojae, CHOCOObl MONY4YEeHHs, (PU3NYECKHE U
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMUUYECKHE CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, OOPa30BAHHBIX YTIIEPOJIOM, U €TI0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenne MetaiuioB B Ilepuoanueckord CUCTEME XUMUUYECKHUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YECHUS METAJUIOB: TUAPOMETAILTYPI U, MMAPOMETAILTYPIHsl,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3UH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAUHECHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKeécTtkocTh BOABI U CLIOCOOBI €€ yCTpaHEHMUSI.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyeckue W XMMHUYECKHE CBOICTBA MapraHiia MU €ro COCIUHEHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [TonyueHue u mpuMeHeHuUE xee3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHUA [IMHKA, TUAPOKCOKOMIUIEKCHI ITMHKA. [IprumeHneHue
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTampl W CIUIaBbl», B3aUMOJICHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBbl METAJNIOB, B3aUMOJACHCTBHE THUAPOKCUIOB aJOMUHUS M IMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumuu B oGecriedeHr yCTOWYMBOTO pa3BUTHUS yeioBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOACTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
oOecreyeHuu NuIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJb30BAHMS MpPEnaparoB OBITOBOW XUMUU B TIOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexHOM0TH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM 00BEMY OIHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBAa BEIIEeCTBA) MPOAYKTOB PEAKIUHU, €CIU OIHO W3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peakluu, €ecid OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeaeiaEéHHOU
MaccOBOM JoJied pacTBOPEHHOrO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJM BBIXOJA MPOAYKTA PEAKIUU OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl Tpu  M3yYeHUH oOmed
Heopranumdeckoil xumuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCMOIb30BaHUE Kak
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK ¥ TOHSITHM, MPUHATHIX B OTACIBHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, KiIacCUUKaIus, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEepeHne, IKCIIEPUMEHT, MOJIEJTh, MOJICTTUPOBAHUE.

®usnka: Marepus, MHUKPOMHp, MaKpPOMHp, aTOM, OdJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opraHusm, 3KocUcTemMa, ouocdepa, MeTaboIn3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypchl.

TexHonmorus: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYPrUsl, CTPOUTEIbHbIE
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



mnmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaliOB, OJCKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 11O XUMUWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA NpeaMeTa «XHUMUsS» Ha YPOBHE CPEIHErO
o01iero o0pa30BaHMS  BBIICJICHBI CIEAYIOIIME COCTaBISAIONIME: OCO3HAHUE
0oOy4JarolmUMHUCST POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CAMOOMPEACICHUIO; HAJTMUMEe MOTUBALIMM K
00y4eHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMU W HOPMaMH TIOBEJCHMS; HAINYUE
IPaBOCO3HAHMS, YKOJOTUUECKON KYJIbTYPbI; CHOCOOHOCTh CTaBUTH LIEJIU U CTPOUTH
KU3HCHHBIC TUIAHBI.

JInyHOCTHBIE PE3YJbTaThl OCBOCHHUS TMpeAMeTa «XUMHS»  OTPa’KaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M TMPAKTHYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs B MPOIecce peaau3aini 00pa3oBaTeIbHON JAeSTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS TMpeaMeTa «XHMUS» OTpaXKkaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M TNPAKTHUYECKOW JEeATEIbHOCTH
oOydJaromuxcs B MPOLECCe peaju3alud 00pa3oBaTeNIbHON NEATEeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JAEATEIIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU y4eOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUHU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHWsSI, JIOTUKY H
apryMEHTbI JPYTUX IIPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

[EHHOCTHOT'O OTHOILIEHHUSI K HWCTOPUYECKOMY H HAYYHOMY HAacCJeAUI0
OTECUYSCTBEHHON XMMUH;

YBaXXEHUSI K MpOLEecCY TBOpPUECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAYKH €CThb pPE3yibTaT



JUIMTCTLHBIX ~ HAOJIOJACHWH, KPOIMOTIMBBIX  JKCIEPUMEHTAIBHBIX  TIOUCKOB,
MTOCTOSTHHOTO TPY/la YUYEHBIX U MPAKTHKOB,;

WHTEpPECa W TI03HABATSIHPHBIX MOTHBOB B TIOJYYCHHUH | TOCICAYIOIIEM
aHanu3e WHPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBECHHOMU
XHMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBIICHUSMH,
¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAJIBHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBAapHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YY4ETOM OCO3HAHUS ITOCIICICTBHM
MOCTYITKOB;

4) dopmMupoBaHus KYyJbTYPbI 310POBbS:

NOHMMaHUsl IICHHOCTEH 370poBOro MW 0Oe30macHOro o0pas3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
TICUXUYECKOMY 37I0POBBIO;

coOmoieHus TpaBuwil 0Oe30macHOro oOpalleHusi C BellecTBaMH B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYIOBOH AEATEIHHOCTH;

NOHMMAHUS I[EHHOCTH TPAaBWI HHIWBUIYAIBHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsSI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIE0BATEIbCKOM
NESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUUM TPAKTHUYECKUX 3ajad
COIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YUYeHHUI0 Mpodeccuil pa3IndHoro poja, B TOM
qKClie Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHHS K TPYAY, JIOAM TPYy/la U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYaIbHON TPacKTOPUH
oOpa3zoBaHus, Oyaymer mnpodeccnr W peanu3alid COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XWMUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH I[E€JIECO00PA3HOT0 OTHOMICHUS K TPUPOJIC KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIe;



MOHUMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIb;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHH IS
pELICHUS] BOIPOCOB PAIMOHAIIBHOTO MTPUPOAONIOIB30BAHUS;

AKTUBHOIO HENPUATUA JECHUCTBUM, IPHUHOCAIIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHYECKHUE
MOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HaJIM4us Pa3BUTOrO KOJOTUYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYIbTYpHI,
OmbITa NEeSATENbHOCTH JKOJIOTUYECKOM HaIMpaBJIE€HHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
NpaKkTUKEe, CHOCOOHOCTHU W YMEHHSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHUH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPY)KAroIIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu MpoOJieM COXpaHeHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIM3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBJIECHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUANbHOM KYyJIbTYpbl, B PEIIEHUH TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICYCHUH
YCIIOBUHM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOMN >KM3HU KaXIOT0 4jeHa
00IIIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: [OHMMAHHUS CYIIHOCTH METOHO0B
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIs1 aHAIH3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUI0, UCCIEA0BATEIIbCKON AEATEIIBHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENpPEpPhHIBHOMY OOpa30BaHUIO U
CaMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHUMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;



MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazauuHbIX chepax npodeccruoHanbHOM
NeSATEeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yiabTaThl OCBOCHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHeUUPUKYy METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaJIbHbIC yueOHbBIE JCHCTBUs (TIO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH U COITMAIILHOM KOMITIETEHIIMH 00YyYaloInXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS W yYHUBEPCAJIbHBIC ydeOHBIE
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJISATUBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOruvYecKne JAeicTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C MTOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IPHM OCBOCHHMHM 3HAHUM MPUEMBI JOTHUYECKOTO MBIIIJICHHUS
BBIJICJIATh XapAaKTEPHBIC NMPU3HAKU TMOHATHM U YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHUE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBJICHUM;

BBEIOMPATh OCHOBAaHHMS W KPUTEPUU I KJIacCHU(PUKAMKM BEIIECTB U
XUMHWYECKHUX PEaKIU;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, IEIyKTHBHBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTprUBaEMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUCHHS;



MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BLIBATH MOJICIIbHBIC MPECTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJI) D3JIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX W MPAKTUUYECKUX 3ajad,
MIPUMEHSITh HAa3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLHnii;

(bopMynHpOBaTh LIETU U 33/1a4U UCCIIEI0BAHUA, UCTIOIb30BaTh MMOCTABICHHbIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BONPOCHI B KAYeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJILHOT'O TUIAHUPOBAHUS U TIPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYIUPOBATH
0000111€HHsT ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEeNOBAaTENbCKOM U IPOEKTHOMU
NEeSTENBHOCTH, TMPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ nnpopmaumeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTEepHETa), aHAaIM3UpOoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTH u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPH TOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMUMON [IJIsi BBIOJHEHHS YYEeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHbIX OUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XUMUYECKOW uH(MOpMalUMel: NPUMEHITh MEXNpeaMeTHble ((du3znyueckue u
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYK1a€MOM TEMBI B XOJ/I€ IMajIora u/uin
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENTIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOU pabdOThl MO MCCIICIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCaJIbHbIe Y4eOHbIE 1eiICTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBJISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpuUTM JEHUCTBUHA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G (eKTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE cCaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha yriayOIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOoOpPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHUW B PA3IMYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHBI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XUMUS»
OTpaXKaloT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUYEHHH YCTOMYMBOIO



pPa3BUTHS YEJIOBEUYECTBA B PEIICHUM MPOOJIEM 3KOJIOTMYECKOM, SHEPreTUYECKON U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUU HOBBIX MATEPHUAJIOB,
HOBBIX HUCTOYHHKOB SHEPIuH, B o0ecrieueHun palMOHAIIBHOTO
MPUPOAOIIONB30BaHNSA, B (OPMUPOBAHMM MHUPOBO33PEHUS W OOLIEH KyIbTYphI
YeJioBeKa, a TaKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO ¥ IPUPOJIHOM CPELIE;

BJIQJICHHE  CHCTEMOM  XMMHYECKHMX  3HAaHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIUE MOHATUSA — XUMHUYECKUH 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alUs AaTOMHBIX OpOWTalei, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATENIBLHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAbHAS
rpynna, pajaukain, CTpyKTypHble (GopMmysbl  (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJICTHBIC), M30MEpUs CTPYKTypHasi M MPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAs), HM30MEPHI, T'OMOJOTUYECKUNA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKAlIUe OpPraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHsSI OpPraHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPAIICHUS DSHEPrUM TMpPU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHHW3Max XHMHUYECKHX pPEaKlIHi, TEePMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYECKHE CBENECHHUS O CBOMCTBAaX, COCTaBe, MOIYYCHHH U 0OE€301acHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEbHOCTH  4YeJOBEKa, OOIMX  HAy4YHBIX  MPUHIUIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOM3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHITHM,
yCTaHaBJIMBAaTh MX B3aWMOCBSA3b, UCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHS NpHU
ONMCAHHUM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECINHEHN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JUIsl COCTaBJICHHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHHIECKHUX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PACKpPbIBATH UX CYIIHOCTD:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ pPEaKIUil  IOCPEACTBOM  COCTaBIICHHUS



ANIEKTPOHHOTO OajlaHca 3TUX peaKlMil, peakiuil HOHHOTO OOMEHa MyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;

M3rOTABIMBATh MOJIENU MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WIUTFOCTPALIUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAIICKHOCTh H3YYEHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OIpPeAeIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS AJIs OTIEIbHBIX
Npe/ICTaBUTENEH OPraHMYEeCKUX BEUIECTB (ITUJICH, alleTWJIEH, TOJYOJ, TNIMLEPHUH,
ATWICHIJIMKONb, (eHoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbHUHAs
KUCJIOTa, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, NATIbMUTHHOBAS KUCIIOTHI,
[IMLMH, aJaHuH, MajlbTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, HU30IPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHue);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENEATh BHUJ XUMHUYECKOM CBA3M B
OpraHMYeCKUX COCIUHEHUAX (KOBaJieHTHAas M WOHHAas CBA3b, OG- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
oprannudeckux Bemects A. M. ByTtiepoBa ayis 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

cOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOEHHUE,
¢usnyeckue M XUMHUYECKHE CBOWCTBA TUIHMYHBIX NpPEACTaBUTENEH pazIUUHbIX
KJIACCOB OPraHMYECKHUX BEIIECTB: AJKAHOB, IUKIOAIKAHOB, aJKEHOB, aJIKaJUEHOB,
QJIKUHOB, apOMAaTUYECKUX YIVIEBOJOPOJOB, CIUPTOB, abIECTHIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, AM- M IOJINCAXapUIOB),
WUIIOCTPUPOBATh ~ IE€HETHMYECKYH0  CBSI3b  MEXIY  HHMHM  yYPaBHEHMSIMU
COOTBETCTBYIOIIMX XHMHYECKMX PEaKUUd € MCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpMUPOBAHHOCTh YMEHHSI TMOATBEPKIAATh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTHU PEAKIIMOHHOM CIOCOOHOCTH OpraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THIIA KOBAJIECHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUS aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEpPHU30BaTh UCTOYHUKU YTIIEBOAOPOTIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH M
MPAaKTHYECKOE MPUMEHEHHE MPOTYKTOB MEepepadOTKH;

c(OpMUPOBAHHOCTh BIIAJICHUS CHUCTEMOI 3HAHUH O €CTECTBEHHO-HAayYHBIX
MeTOJaX MO3HAHUSA — HAOJIOJIEHUH, U3MEPEHUH, MOJEIHUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;



c(hopMUPOBAHHOCTH YMEHUS MPUMEHSITh OCHOBHBIE orneparuu
MBICITUTEIPHON JEATeIbHOCTU — AaHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,
CHUCTEMATHU3alIUI0, BBISIBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€H — I U3Yy4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTH YMEHHI: BBISBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

chOpMUPOBAHHOCTh YMEHHMM: TMPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PacuéThl MO HAXOXKICHUIO XUMHUUYECKOU
dbopMysbl BElIeCTBAa MO W3BECTHBIM MACCOBBIM JIOJIIM XUMHUUYECKHUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJIOTMYECKOW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILECTB, UCIOIb30BaTh MOJYYEHHbIE 3HAHUA ISl IPUHATHS TPAMOTHBIX PEIICHUI
npo0JieM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJyYEHHE M HW3YyYEHHUE CBOWCTB OPraHUYECKHUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE AKCIEPUMEHTAJIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJICHUEM TMPaBUII
0e30macHOro OOpaIIeHuss ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OpPYIOBAHUEM,
dbopMynupoBaTh IENb HUCCIENOBAaHUA, TNPEJICTABISATh B pa3IU4YHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

cOOMI0IaTh MpaBUJIa IKOJIOTHUYECKH IEJIECO00pPa3HOTO MOBEACHUS B OBITY H
TPYJIOBOW JEATEIbHOCTU B LIENAX COXPAHEHUS CBOETO 3[I0POBbs, OKPYKAIOIIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS Ha JKHUBbIE OPraHU3MBbl
ONPEICIIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAs cMbICH nokaszareis [1/1K;

aHAJM3UPOBATH 11€JIECOO0PA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UCTOUHHKAX (HayyHas U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MmaccoBoi nHpopmanuu, UHTepHET U Ipyrue), KpUTUUYECKU



aHAJTM3UPOBATh XUMUUYECKYI0 MH(OpMaINIo, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTaBICHHON Y4eOHOM 3aauei.

11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUsSI Kypca «OOIas u HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHSA, B pEIIEHUU TPOOJEeM SKOJOTHUECKOM, SHEPreTUYECKOW W THUIIEBOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIME TMOHATUA — XUMHUYECKUM DJIEMEHT, aToM, SJIpO aroma,
M30TOIIBI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpuaM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasl CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHETKa, XUMUYECKas peakiusi, pacTBOpP, DICKTPOJIUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb UCCOIMAIINH,
BOJOPOJHBIMA TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIuM, CKOPOCTh XMMUUECKON peakiii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUSI AIEKTPOJUTHUYECKON IUCCOLMAIUM, TEPUOIUYCCKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUSI SHEPTUM NPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUMN S3BIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJIECHUSI O CTPOCHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKAX W  KUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30MMacHOM
HCIIOIb30BAaHUN BKHECUIINX HEOPraHWMYECCKUX BEMISCTB B OBITY M MPAKTHYCCKOU
NEATCIBHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;



c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE MPU3HAKU MOHSITHUH,
YCTaHABIIMBATh WX B3aUMOCBSI3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS MPU
OMMCAaHUW HEOPTAaHMYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIst
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cucremarnueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSAX, BUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAsl, METaJUIMYecKasi, BOJOpPOJHAsI), TUI KPUCTAUIMUYECKONW PEHIETKH
KOHKPETHOTO BEIIECTBA,;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKON CBS3UM U THUIA KPUCTAUIMUECKON pemeTKku, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIaCCUPUIMPOBATh:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIIUU TI0 Pa3TUIHBIM IIPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BeEIIeCTB, TEIUIOBOMY 3 (EeKTy peakiuu, U3MEHEHUIO
CTeNieHEl OKHCIEHHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YacCTUIO KaTaau3aTopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiaccuuKanuu
M3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHPOBAHHOCTh YMEHHSI PACKpPBIBATh CMBICH MEPUOIMYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB ME€PBOrO—YETBEPTOrO MEPHOOB
[Tepunonnueckoii CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE€ MU BO30YKIEHHOE HHEPTreTUYECKHUE COCTOSHHUS aToOMay,
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHX AJIIEMEHTOB U HX
coequHeHMM 1o mnepuomaMm u rpynnam Ilepmommueckon cucremsr [l N
MeHnneneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBAa  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHHE TE€HETHUYECKOM CBSI3M MEXAY HEOPraHMYECKHUMH BEIIECTBAMU C
MTOMOIIbIO YPABHEHU I COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUNA MOCPEACTBOM COCTABJICHUS SJEKTPOHHOrO OanaHca
ATUX peaklui; peakluuii MOHHOro OOMEHa MyTEM COCTABICHUS MX MOJHBIX U



COKpAaIlEHHBIX  HMOHHBIX  YpPaBHEHUHU;  peakUMd  TUApPOIM3a;  peakuui
KOMILJIEKCO00pa3oBaHusl (Ha MpUMeEPE T’IPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUA);

c(OPMHUPOBAHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTU MPOTEKAHMS
XUMHUYECKUX PEAKIHN C YYETOM HMX DSHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
M3MEHEHHSI CKOPOCTM XHMHMYECKOM peakuud B 3aBUCUMOCTH OT pPa3JIMYHbBIX
(akTOpOB, a TaKKE XapaKTep CMEIICHHUS] XUMUYECKOT0 PAaBHOBECUS O] BIUSHUEM
BHEIIHUX Bo3aeiicTBuil (mpunuun Jle Hlatense);

c(OpPMHUPOBAHHOCTh yYMEHHUS XapaKTEpHU30BaTh XUMHUYECKUE PEaKIIHH,
JeXanme B OCHOBE IPOMBIIUIEHHOTO MOJYYEHUSI CEPHOM KHUCIOThI, aMMHakKa,
oOle HayyHble MPUHLHUINBI XUMHYECKUX MPOU3BOJICTB; LEIECO00Pa3HOCTD
MPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOUYKHU
3pEHMs] COOTHOUIEHHUS PUCK-TIONb3A;

c(OpMHUPOBAHHOCTh BJAJCHUS CHUCTEMOW 3HAHMM O METOJlaX Hay4YHOIo
NO3HAHUSl SABJIICHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEHUe, MOJEIUPOBaHUE,
AKCTIIEPUMEHT (peasbHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSTh 3TH 3HAHUS TIPU SKCIIEPUMEHTAILHOM MCCIIECIOBAHUHN BEILIECTB
U Ui OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
NPaKTUYECKOU IEeSATEIbHOCTH YEJIOBEKA U B IOBCEJHEBHOW KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISTH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
HNOHATUSAMM U TIPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C HCIOJIH30BAHUEM
HNOHATUN «MaccoBas JOJI BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHUEHTPALUS»;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
WM 00hEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECCTB; TEIUIOBOro d(ddekra
peaKiuy; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHOW CTENEHBIO AMCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKLMH, €CIU OJHO M3 MCXOJIHBIX BEUIECTB JaHO B BHUJAE PacTBOpa C
ompeIeIEHHOW MacCOBOM JIOJICH PacTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTENIbHO IUTAHUPOBATh U TPOBOJIUTH
XUMHYECKUN  3KCIEpUMEHT  (MpPOBEJEHUE  peakluil  HMOHHOro  OOMEHa,
IIOATBEPKACHUE KAYECTBEHHOTO COCTaBa HEOPTaHMYECKUX BELIECTB, ONPEICIICHUE
Cpeabl pacTBOPOB BEIIECTB C IIOMOINBKD HWHIAWKATOPOB, H3YyYEHHE BIIMSIHUSA
pasnTUYHBIX  (AKTOPOB HA CKOPOCTh XMMHUUYECKOW  pEaKIHH, pPEIICHUe
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamis» U «Hemertamne») ¢
coOJII0IeHuEM TpaBuil 0€30MacHOro0 OOpallleHHs C BEIIECTBAaMHU U J1a00paTOpPHBIM
obopynoBanueM, (GOpMyIupoBaTh I1€Jdb HCCIEIOBAHUS, MPEICTABISITH B



paznuuHoON (PopMe pe3ynbTaThl AKCHEPUMEHTA, aHAIM3UPOBATH U OIICHUBATH UX
JOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUJIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBHITIOJIHEHUIO JA0OOPATOPHBIX XUMHYECKUX
OTBITOB, HYKOJIOTUYECKH IIE€JIECOO0PA3HOr0 TMOBEICHUS B OBITY W TPYAOBOM
NEATENIBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI OMPEACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, MOHUMAas cMbIca nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UCTOUHHMKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi uHbopmanuu, UHTepHeT U Apyrue), KpUTHIECKU
aHAJIM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadbaTeiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aadeii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
IT i .

11 TS:H;&:Z:I:;I:;I;ZCI;ZE;E\;EEX 8 1 bu6mmoreka LIOK https://m.edsoo.ru

' P pv P bu6mmorexa POIII https://resh.edu.ru

coenuHeHuit A. M. bytneposa

Hroro mo pazueny 8 1

Paspnen 2. Yriesogopoabl
21 [IpenenvHbIE YrIIeBOAOPOIBI — 5 bu6mmoreka IIOK https://m.edsoo.ru

' aJIKaHBI, IUKJIOAJIKAHEI Bbubanorexa POIII https://resh.edu.ru
29 HenpenenbHbie yrieBo10POIb: 14 1 1 bu6mmoreka IIOK https://m.edsoo.ru

' aJIKCHBI, aJIKaJIUCHBI, aJJKUHBI bubnnorexa POIII https://resh.edu.ru
53 ApOoMaTHYECKUE YIIIE€BOI0POIbI 8 bubmuoreka [{OK https://m.edsoo.ru

' (apennr) Bubmuorexa POIII https://resh.edu.ru
24 [IpupoHbIe UCTOYHUKHT 4 bubmuoteka [{OK https://m.edsoo.ru

' yIIEBOJIOPOIOB U UX MepepaboTka bubnuorexa POIII https://resh.edu.ru
95 I'amoreHnpousBoiHbBIC 4 1 bu6mmoreka LIOK https://m.edsoo.ru

' YIJIEBOJOPOJIOB bubmuorexa POIII https://resh.edu.ru

Utoro no pazneny 35 3

Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs

bub. OK https://m.edsoo.ru

3.1 Cruptsl. DeHon 11 1 1 nommorexa Ll .

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

Ypoku
KapGOHHIIBHEIS COSTHHEHNI: (ﬂKnacc):https://_www.vaklass.ru/p/hlml ja/9-
3.2 apIeruabl U KETOHBL. KapOOHOBEIE 21 Klass/organicheskie-veshchestva-
' . - Rap ” 102302/karbonovye-kisloty-122869
KHCIOTHL. CIIOXKHBIE SpHPEL JKipht bu6mmoreka LIOK https://m.edsoo.ru
bubmmotexa POIII https://resh.edu.ru
bu6mmoreka LIOK https://m.edsoo.ru
3.3 vy 9
[IIEBOJBL bubanorexa POIII https://resh.edu.ru
Hroro no pazneny 41 >
Paznea 4. A3orconepskamue Oprannyeckue coeIuHeHus
4.1 AMMHBI. AMHUHOKHUCITOTHL. Benkn 12 BrGimorexa LIOK hitps://m.edsoo.ry
bubmuorexa POIII https://resh.edu.ru
Hroro mo pazgeny 12 3
Pasnen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 BBICOKOMOJIEKYIIIPHBIE COEINHEHUS 6 bubmorexa HOK https://m.edsoo.u
' Y1p g Bubnuorexa POIII https://resh.edu.ru
Hroro mo pazgeny 6 2
OBILIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME



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

11 KVIACC

HaumenoBanue pa3xe/ioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIE (LN (PPOBbIE)

Ne i/ Konrpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHH
C T i
TPOCHHE TOMA. LICPHOIITCCIHH 3aROH bu6mmoreka LIOK https://m.edsoo.ru
11 u [lepnoanueckas cuctemMa XUMHUYECKUX 9
bubnuotexa POIII https://resh.edu.ru
anemeHToB JI. . Meneneera
19 Crpoenue BemiectBa. MHOTOOOpa3ue 11 1 bubnuoteka [{OK https://m.edsoo.ru
' BEIIECTB Bubmorexa POIII https:/resh.edu.ru
bu6mmoreka [IOK https://m.edsoo.ru
1.3 X 19 1 3
HMITAECHE peakiin bubnuotexa POIII https://resh.edu.ru
Hroro mo pazueny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka IIOK https://m.edsoo.ru
2.1 H 31 1 3
CMETAILIE bubnuotexa POIII https://resh.edu.ru
bu6mmoreka LIOK https://m.edsoo.ru
2.2 M 23 1 2
CTaLIH bubnuotexa POIII https://resh.edu.ru
Hroro mo pazgeny 54
Pa3pen 3. Xumus u ;Ku3HbL
31 MeTtoabl IIO3HAHUS B XUMUHU. XUMHUA U 9 bu6mmoreka LIOK https://m.edsoo.ru
' J)KU3Hb bu6mmorexa POIII https://resh.edu.ru
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8

IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC



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

Ne KosnuecTBo 4acon
JlaTta
Tema ypoka Bce Komrpoar, | Hpakririee U3ydyeH | DJeKTpoHHbIe HM(poBbIe 00pa3oBaTeIbHbIE PeCypChl
n/ HbIE KHe
ro us
n padoThI padoThI
[pezentanus (MH®OYPOK): https://infourok.ru/prezentaciya-predmet-
Hpenmer n organicheskoj-himii-10-klass-4554865.html Ypoxk (Ludposas 6ubnmmoreka):
3HAYCHHUC https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-
OpraHuYeCKOM himiil/article Buneoypoxk: http://school-collection.edu.ru/ Ypoxk (Axmacc):
XUMUH, 1 centsiOp | https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
MIPEJICTaBJICHHE O b 6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
MHOT000pa3uu organiches_-6447217 Buneoypox (MuaTepypox):
OpraHMYECKHX https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-
COCIMHEHUIH organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka Ypox
(POL):https://resh.edu.ru/subject/lesson/6149/
ONEeKTPOHHOE ) ) o )
CTpocHHE aToMa IIpesenTaums: https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-
yriepoma ugleroda-klass-271196.html Ypox (AKmacc):
(OCHOBHOE 1 https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-Kkhimii-
BO3GyHIEHHOE 1 centsiop | 6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-
cocTosHu). b -6447220/re-4a9b0f74-e44d-45aa-9acd-e0ead6dacl63 Buaeoypok:
BaneHTHLE http://school-collection.edu.ru/ Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-
BO3MOMHOCTH stroenie-atoma-ugleroda
aToMa yriepo/a
zil/;fz:ecmﬂ Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
OPrAHHTSCKHX klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
O — centsp [IpezenTanus MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-
1 elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-
Mexanusmer b 3998996.html Buneoypox: http://school-collection.edu.ru/
O6pa30BaHH’f (AKmacc):https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
KOBQJICHTHOM

CBSI3H, CIIOCOOBI

khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959



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

paspbiBa CBS3€i

Teopus crpoeHus

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

(UuTepypox):https://interneturok.ru/book/chemistry/10-klass/organicheskaya-

himiya-10-klass-rudzitis-g-e# Ypoxk (Skiacc):

https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-

6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-
-6447220

OpFaHquCIiHX cenTA0p https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-

COCIMHCHUHA A. > 6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-

M. byrreposa organiches_-6447217 Ypoxk (Lludposas
6ubnroTeka):https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-
polozheniya-teorii-himi/article ITpe3zentanus (MHD®OYPOK):
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-
1651623.html

Buasr nzomepun: )

CTPYKTYpHas, Buneoypox: http://school-collection.edu.ru/ Ypoxk (SAKmacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-

MPOCTPAHCTBEHHA - .
6490554/izomeriia-izomery-6490525 IIpe3entarus (MHDPOYPOK):

1. DNEKTPOHHbIE CEeHTsIOp i . — . )

SbPeKTE B . https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-
1959959.html Buaeoypox (MHTEPYPOK):

MoJIeKyIax https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-

OpraHquCIiHX izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya

COeIMHEHU N
Buneoypox: http://school-collection.edu.ru/ Buneoypox (MHTEPYPOK):

IIpezcrapienne o https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-

KIaccupuKanuy 1 organicheskih-soedineniy Ypoxk (S1Kumacc): https://www.yaklass.ru/p/himija/10-

CUCTEMaTU4eCcKas — klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-

HOMEHKJIaTypa . veshchestv-6447504 I[1pe3enTanus

(IUPAC) (MH®OVYPOK):https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-

OpraHUYEeCKUX organicheskih-soedineniy-497334.html

BEIIECTB https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-
5322147.html

Knaccudukanus cenrsiop | Buumeoypok: http://school-collection.edu.ru/

peakuuii B b Ypoxk(AKnace):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-



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

OpraHU4eCcKON Kinetika-6995740/Klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-

XUMUH 6964758/re-beb23620-c76f-4452-9a2a-15397825f6¢cd [1pe3enTanus
(MH®OYPOK): https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-
Klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/prezentaciya_po_teme klassifikaciya himicheskih reakciy v
organicheskoy himii-285796.htm

CucreMaTu3anus

u 000011IeHNE
3HAHWI 10 TEME.

CEeHTSIOp

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

8 BBonHas . klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-
KOHTPOJIbHAS veschestv-prosteyshaya-i-molekulyarnaya-formuly
pabora 3a Kypc 9
KJiacca.
AnKaHbI:
TOMOJIOTHYECKHM
psn, oOmas Buneoypok: http://school-collection.edu.ru/
dhopmyina, Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
9 HOMEHKJIATypa " centss6p | Klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-
H30Mepus, b fizicheskie-svoystva Ypoxk (Ludposas Oubnuotexa):https://app.onlineschool-
3JIEKTPOHHOE U 1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article Ypox
MPOCTPAHCTBEHHO (POLI):https://resh.edu.ru/subject/lesson/6151/
€ CTpOCHHE
MOJIEKYI
Buneoypok: http://school-collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-
dusnyeckue u .. R . . . X
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¢buznueckue 1.ru/10-klass/himiya/alkiny/article
CBOICTBa
Buneoypok: http://school-collection.edu.ru/
Ypox(AKmnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279 Buaeoypok
93 XUMUYECKUE OKTHGPE (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
CBOMCTBA aJIKNHOB uglevodorody/alkiny-himicheskie-svoystva-i-primenenie [Ipe3enranus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-klass-
1243319.html Ypox (Lludposas 6ubimoreka):https://app.onlineschool-
1.ru/10-klass/himiya/alkiny/article
VYpox (Lludposas 6ubnuotreka): https://app.onlineschool-1.ru/10-
KauectBennslie klass/himiya/kachestvennye-reakcii-organiches/article Buneoypok:
24 peakuu Ha okTsiOops | http://school-collection.edu.ru/
TPOMHYIO CBSI3b Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279
Crioco0sl Buneoypok: http://school-collection.edu.ru/
o5 MIOIY4YECHUS U HORGpE VYpoxk(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
IIPUMEHEHHE 6579439/alkiny-svoistva-poluchenie-primenenie-6899279 Ypoxk (Lludposas
AJIKUHOB oubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
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Pemrenue 3agauq:
pacy€Tsl 110

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

26 YPaBHEHUIO HOSI0pb klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-
XUMUYECKON uglevodorody
peakiuu
Cucremaru3anus
1 o6o(imeHHe Pemry ET'D:https://ege.sdamgia.ru/
27 3HAHUM 110 TEME. HOSIOPb i
Buneoypok: http://school-collection.edu.ru/
KonTposbHas
pabora.
ApeHsl:
TOMOJIOTHYECKHM
psia, odas Buneoypok: http://school-collection.edu.ru/
dbopmyina, Ypoxk(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
HOMEHKJIaTypa. 6579439/areny-benzol-i-ego-gomologi-6912879 Buaeoypok
28 DIEeKTPOHHOE U (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
MPOCTPAHCTBEHHO klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-poluchenie-
€ CTPOCHHUE i-fizicheskie-svoystva Ypoxk (Lludposas
MoJieKys1 OeH3oJ1a 6nbamnoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-
U TOJyOJa, UuX uglevodorody-ill/article Ypox (P3L):https://resh.edu.ru/subject/lesson/4775/
buznveckue
CBOMCTBA
Buneoypok: http://school-collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
XHUMHUUYECKHE 6579439/areny-svoistva-poluchenie-i-primenenie-6912880 Buneoypoxk
29 CBOMCTBA apCHOB: HOAOPD (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
peakuuu klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-
3aMeleHus svoystva Ypoxk (L{udposas Gubarorexa):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-ill/article
Ypoxk (POIL):https://resh.edu.ru/subject/lesson/4775/
30 XUMHYECKHE HORGDb Buneoypok:http://school-collection.edu.ru/

CBOMCTBA ApCHOB!

Ypoxk (SAKmacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
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https://resh.edu.ru/subject/lesson/4775/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880

peakuuu 6579439/areny-svoistva-poluchenie-i-primenenie-6912880 Buneoypok
IIPUCOEAVHEHUS, (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
OKHCIICHUE klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-
TOMOJIOTOB svoystvaYpok (Iludposas 6mbdbamoreka):https://app.onlineschool-1.ru/10-
6eH30Ia klass/himiya/aromaticheskie-uglevodorody-ill/article
OcobenHoctr Buneoypox: http://school-collection.edu.ru/ Ypoxk (Lludposas
31 XUMHYECKIX HOSIOPb ouommoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-
CBOICTB CTHpOJIa uglevodorody-ill/article
Pemenue
pacdETHBIX 3a7a4
Ha oTIpe/ieTIeHue
32 MOJIEKYISIPHO M HOSOPB Buneoypoxk: http://school-collection.edu.ru/
bopmyIb
OPraHu4ecKoro
BeIlleCTBa
Crioco6s1 Buneoypox: http://school-collection.edu.ru/ Ypoxk (Lludposas
33 MTOJTYyYCHUS U —— o6ubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-
MPUMEHEHHE uglevodorody-ill/article
apeHOB Ypoxk (POI):https://resh.edu.ru/subject/lesson/4775/
[eneTnyeckas [Tpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-
CBSI3b MEXKY geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-1540148.html
34 pa3IUYHBIMU HOSIOpB Buneoypok: http://school-collection.edu.ru/ Ypoxk (Lludposas
KJIaccaMu oubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-
YIJI€BOJIOPOJOB svyaz-mezhdu-klass6/article
Pacuérsl mo
YPaBHCHUAM
XUMHUYECCKUX
peakuui. VYpox (SAKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
35 HOSIOpB i . .
CucreMaTu3anus 6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051

1 000011IEHNE
3HAHWI IO TEME.
3ayeTr
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IIpuponaHslii ras.

[Ipesentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html Buageoypok:

36 [TomyTHbIE HOSI0Pb http://school-collection.edu.ru/ Ypox (Ludpposas
HEe(TSIHBIE Ta3bl o6ubnuroreka):https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-
gazl/article Ypox (POLL):https://resh.edu.ru/subject/lesson/6148/
[Ipesentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
Kamennsii1 yroisb temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html Buneoypoxk:
37 U IPOJYKTHI €T0 nexabpp | http://school-collection.edu.ru/ Ypoxk (Lludpposas
nepepadoTKu oubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-
ego-pererabot/article Ypox (POIII):https://resh.edu.ru/subject/lesson/6148/
[Ipesentamnus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
Hedtp 1 cioco6s1 temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html Buneoypoxk:
e€ mepepaboTKH. http://school-collection.edu.ru/ Ypok
38 [Tpumenenne exatp (AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
MIPOJYKTOB 6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731 Ypok
nepepaboTKu (IIndposas 6ubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/neft-i-
HetH sposoby-eyo-pererabotkil/article Ypoxk
(POII):https://resh.edu.ru/subject/lesson/6148/
I'enernueckas
CBSI3b MEXKTY Buneoypok: http://school-collection.edu.ru/ Ypoxk (Lludposas
39 pa3IMYHBIMU nexabpp | OmbnmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-
KJIacCaMHu svyaz-mezhdu-klass/article
yIIIEBOIOPOJIOB
I"anorenonpoun3so
JTHBIE )
YIIEBONOPOJIOB: Buneoypok: http://schogljcolIectlon.edu.ru/
EKTPOHHOE https://youtu.be/kKUbebihjhO
40 crpoene: nekabps | https://youtu.be/dNoxefooPwl
’ [IpezenTanus (MHD®OYPOK):https://infourok.ru/prezentaciya-
peaKiiH galogenproizvodnye-uv-10-kl-5218206.html
3aMelIeHus
rajioreHa
41 JeiicTBue nexabps | Buaeoypok: http://school-collection.edu.ru/
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IIeI04YeH Ha
raJOreHIPOU3BO/]
HBIE.
BzaumoneiicTeue
JIATaJ0reHaJKaHO
B C MarHueM u
LIUHKOM

Cucremarusaus
u 000011IeHNE

Buneoypox: http://school-collection.edu.ru/ ITpesentarus (MHO®OYPOK):

42 3HAHHH I10 nekabppb | https://infourok.ru/prezentaciya-po-himii-obobschenie-znaniy-po-teme-
pazgeny uglevodorodi-447951.html
"Yraesomopoabr"
KontponbHas

43 paboTta 1o Teme nexadpb
"Yraesomopoabr"
[IpenenvHbie
SEE;:EMHHG [Ipesentanms (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
O —— temu-spirtiklass-298155.html Buaeoypoxk: http://school-collection.edu.ru/
psiz, o6mas Ypok (}IKnacc):https://www.vaklass.ru/p/himiia/lO—kIass/spirtv—fenoly—
(hopmyra, 6580873/nasvshchennve—odnoatomnve_—sp|rty—metanoI—etanol—6569_756

44 cTpoeHe exaGpe an[eoypox (HHTEPB.’I_’OK_):httpg// interneturok.ru/ Iesson/chemlst_rvllo—

Klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-

MOJICKYI, stroenie-i-nomenklatura
H30MEpHA, Ypok (Hudposas 6ubnuoTeka):https://app.onlineschool-1.ru/10-
HOMCHIIATypa, klass/himiya/odnoatomnye-spirty/article Ypox
K1accuuKanys, (POILL):https://resh.edu.ru/subject/lesson/4769/
¢busnyeckue
CBOMCTBA
XUMHYECKUE Buneoypoxk: http://school-collection.edu.ru/

45 CBOICTBA HexaGpe YpOK(HKﬂa_CC) : https://ww. Yakl_ass. ru/[_)/ himija/10-klass/spirty-fenoly-
peAEIbHBIX 6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-
OJHOATOMHBIX spirtov-6579666 Buneoypoxk
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HaTypaJbHbIN . - o . o
99 CHETCTIMeCKILe 1 mai klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-polimerov-6874539
Kaydyku. Pe3una
Bounokna: ) )
[pezentanus (MHP®OYPOK): https://infourok.ru/prezentaciya-na-temu-
HaTypaJlbHBbIE,
volokna-775635.html
HCKYCCTBEHHBIE, .
. Buneoypok: http://school-collection.edu.ru/
100 | cuHTETHYECKHE. 1 Mai .
S O Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-
p klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-
cHeuaIbHOrO

prakticheskoe-ispolzovanie-volokon-6874540

Ha3Ha4YCHUA



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
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html
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://resh.edu.ru/subject/lesson/6095/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
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[IpakTnueckas
pabota Ne 6.
Pemenne
9KCIIEPUMEHTAIIbH
BIX 3a7a4 II0 TeME
"Pacno3HaBanue
IJ1acTMacc u
BOJIOKOH"

Mau

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

102

O6001menue u
CHCTEMAaTHU3aIus
HA3YYEHHOTO
MaTepraa 1mo
TEME
"BricokoMoieKyn
SIPHBIE
coequHeHus".
IIpoBenenue
KOHTPOIIbHO-
HU3MEPUTEIBHOMN
MIPOIIEAYPHI B
pamKax
POMEKYTOYHOU
aTTeCTaIlH 32 Kypc
10 xmacca

Man

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

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME
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https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
http://school-collection.edu.ru/4
http://school-collection.edu.ru/

11 KVIACC

Ne Koau4vecTBo 4yacoB
JlaTta
Konrposs | IlpakTnuye
Tema ypoka Bcee U3ydeHH | DJIeKTPOHHbIE HU(POBLIE 00pa3oBaTebHbIE PECYPChI
n/ HbIE CKHe
ro |
n padoThI padoThI
[pesentanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
Atom. Cocras Buzeoypox: http://school-collection.edu.ru/ Ypox
ATOMHBIX SIJEP. 1 CCHTAGDE (POII):https://resh.edu.ru/subject/lesson/6479/
XuMu4ecKkui P Vpox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
SeMenT. V30TOImb zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
Vpox (Iudposas 6ubmmoreka): https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himicheskl/article
Crpoenue o o
I Vpox (SIKmacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
P 1 cenTsiOps | zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-
000JI0YEK aTOMOB, .
orbitali-6931775
KBaHTOBBIC YMCIIa
Kitaccnduxars Bmeoypox(l/_IHTEPYPOI_{): _https:/_/_l nterneturok. ru/_lesson/chemlstrv/ 11-
klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
XUMHUYECKUX _— .
s 1 centsaops |  Ypok(SKmace):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
PNICMCHTOB (S-, -, zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-
d-, f-oements) polozheniiu-v-periodiches_-6585752
Pacripererente Hp_eSe}_ITauI/IS_I_ (I/IHd)OVPOK):https:// mfourok.ru/prezenta_cwa—pc_)—hlml|—na—tem_u—
AIEKTDOHOB 110 periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-
P 1 centsiops | podurovnyam-11-klass-5607311.html Ypoxk (ILludposas
ATOMHBIM 6ubmmoreka):https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-
opbuTaiM o-stroenii-al/article
ONEeKTpOHHBIE
KOH(Urypanuu .
VYpoxk (Iudposas 6ubmmoreka):https://app.onlineschool-1.ru/11-
aTOMOB 3JIECMEHTOB 1 CEeHTAOPD

B OCHOBHOM U
BO30YKIEHHOM

klass/himiya/periodicheskaya-sistema-himichesk/article



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

COCTOSAHHH

DNEeKTPOHHBIE
KOH(UTypanuu Ipesenranus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-
6 HWOHOB. centsiOpp | elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
DnexTpooTpuLaTe Buneoypoxk:http://school-collection.edu.ru/
JIBHOCTh
[Tepuoanueckuii
3aKOH B
[Tepnoanueckas
cHCTeMA Ipesenranus (MHDOOYPOK):https://infourok.ru/prezentaciya-periodicheskiy-
zakon-klass-2508756.html
XUMHUYCCKUX .
7 semenros JI. CCHTAGDE Buneoypox:http://school-collection.edu.ru/
M o P VYpok(AKacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
CHACCCRA, zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-
CBA3D C khimicheskikh-elementov-_-6948490
COBPEMEHHOU
TEOpUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH
W3MEHEHUS
CBOMCTB _ )
S — npeSeHTaI_II/ISI (MHD®OYPOK):https://infourok. ru/prezentacwa—po—_teme—pshe—d—
imendeleeva-klass-3247664.html Buneoypox:http://school-collection.edu.ru/
AJIEMEHTOB U o .
8 centsaops |  Ypok(SKmace):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
o0pa3yeMbIX UMU o - " ) -
zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-
TIpOCTRIX 1 soedinenii-po-perioda_-6957324
CJIOJKHBIX BEIIIECTB
0 TPyIIaM H
Mepuoaam
CucremaTtuzanus u Ypok(AKacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
9 00001menne CEHTAOPH zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-
3HAHUH 10 TEME polozheniiu-v-periodiches -6585752
Bubt [pesentauns (MHPOYPOK):https://infourok.ru/prezentaciya-k-uroku-himii-v-
10 CEHTSIOph

XUMHYECKON

klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html



https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html

CBSI3H.
MexaHu3MbI
oOpa3oBaHus
KOBAJICHTHOM
CBSI3H.
Bopoponnas
CBSI3b.
MexMonexyspH
BIe
B3aUMO/ICHCTBHS

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

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-
himicheskih-elementov

Vpok (PDII):https://resh.edu.ru/subject/lesson/6332/

BanenTHocTh 1
BaJICHTHbLIE
BO3MO>KHOCTH
atoMmoB. CBS3b

Ipesenrtanus (MHPOYPOK):https://infourok.ru/prezentaciya-himicheskaya-
svyaz-i-eyo-tipi-klass-3049138.html

Bupeoypox:http://school-collection.edu.ru/
Vpox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-

= PJICKTPOHHON CeHTAOpE stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-
CTPYKTYpEI elektrootritcatelnost-6926170
MOJICKYJT € MX Buzeoypox (MHTEPYPOK):https://interneturok.ru/book/chemistry/11-
FCOMCTPUICCKUM Klass/himiya-11-klass-rudzitis-g-e#
CTPOCHHEM
IIpe/icTaBieHus o Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok Ypoxk ¢
KOMIUIEKCHBIX
12 COEIMHEHUSIX CeHTsI0ph NPE3CHTALHCH . . .
(MH®OYPOK)(https://infourok.ru/urok__prezentaciya po_himii_na_temu_kom
coctab n pleksnye soedineniya 11 Kklass-589677.htm)
HOMCHKJIATYpa Bueoypox:http://school-collection.edu.ru/
BemectBa
MOJICKYIIIPHOTO U VYpok(AKacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-
HEMOJCKYJIIPHOI'O stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
13 cTpoeHHUs. THIIbI OKTA0pPb https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-
KPUCTAIUINYECKHX veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-
PelIeTOK kristallicheskoi-res_-6926176

CBOMCTBA BEIIIECTB



http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
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https://resh.edu.ru/subject/lesson/6332/
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
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BOJJHBIX
pacTBOpPOB.
Bonoponansrit
nokazatens (pH)
pacTBopa

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

I'maponus coien.
Peakmun,

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-

31 MPOTEKAIOIINE B HOSIOpb dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
pacTtBopax Vpox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-
JIEKTPOITHTOB 7109506/gidroliz-solei-7126690
[IpakTnueckas
pabota Ne 3 o
TeMe

32 "Xumuaeckue HOS0Pb Bupeoypok:http://school-collection.edu.ru/
peakuuu B
pacTBopax
BIEKTPOJIUTOB"

Vpox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/okislitelno-
OKHCIUTENBHO- vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-
BOCCTAHOBHTEITBH nemetallov-7164468 TIpe3enTarius

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

33 bre peaIfI_[I/II/I. HOS0Pb vosstanovitelnye reakcii_11_klass-481851.htm Buneoypoxk: http://school-
Baxuerimme collection.edu.ru/ Ypox (Ludposas 6ubnmoreka):https://app.onlineschool-
OKHCITHTCIN 1 1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
BOCCTaHOBUTCIIN https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-

rastvorl/article
IMpesenrtanus (MHPOYPOK):https://infourok.ru/prezentaciya_okislitelno-
Meton vosstanovitelnye reakcii_11 Kklass-481851.htm Buneoypoxk: http://school-

34 3JIEKTPOHHOTO HORGDE coIIection.edu.ru/_Ypox .(I_FﬂcppOBaﬂ 6n6nn_oTe1<a):http;//app.onlineschool—
(971€KTOHHO- 1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
MIOHHOTO) GaaHca https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-

rastvorl/article
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pacTBOpOB U
pacIuiaBoB
BCILICCTB

vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829

Pemenue 3amau

36 HOSIOpB Pemry EI'D:https://ege.sdamgia.ru/
pas 0
JINYHBIX TUIIOB
Pemenue 3anau .
37 pas g o nexkabpnb Pemry ET'D:https://ege.sdamgia.ru/
JINYHBIX THUIIOB
CucreMaru3anus u
0000menne Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
38 3HAHUM 10 TeMe JieKa0phb klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-
"Xumudeckue teplovoy-effekt-himicheskih-reaktsiy
peakuun"
KontponbHas
abora 1o Teme .
39 %‘)X ccxite nexadpb Pemry EI'D:https://ege.sdamgia.ru/
UMUYECKH
peakuun"
[Tonoxenue
HEMETAJIJIOB B
[Tepuoanueckoit
cucTeMe
XUMHICCKHUX ITpesenrarmms (MHPOYPOK):https://infourok.ru/prezentaciya-po-himii-
anementos 1. M. nemetalli-klass-2669698.html Buneoypox:http://school-collection.edu.ru/
40 MenneneeBa u nexkabpb Vpok (Ludpposas 6udmoreka):https://app.onlineschool-1.ru/11-
0COOEHHOCTH klass/himiya/nemetally/article Ypox
CTPOCHHUS HX (POII):https://resh.edu.ru/subject/lesson/5939/
aTOMOB.
duznueckue
CBOMCTBA
HEMETAIIJIOB
T IMpesentanus (MHPOYPOK):https://infourok.ru/prezentaciya-po-himii-
41 P nexabpb nemetalli-klass-2669698.html Buneoypox:http://school-collection.edu.ru/

HEMETAJJIOB (Ha

Ypoxk (Iudposas 6udnmoreka):https://app.onlineschool-1.ru/11-
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npuMepe
KHCJIOPOJa, CepHl,
docdopa u
yriiepoja)

klass/himiya/nemetally/article Ypox
(POLL):https://resh.edu.ru/subject/lesson/5939/

42

Bopopon:
MOJy4eHHE,
busnveckue u
XUMUYECKUE
CBOICTBA.
IMaopuast

JieKadpb

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

43

l"asorensr:
HaXOXXJICHHE B
MIPUPO/Ie, CLIOCOObI
MOJTy9IeHUS,
¢buznueckue u
XUMUYECKHE
CBOMCTBa

nexabpnb

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

44

lNanorenoBomopon
bl. Baxxkneimme
KHCJIOPOJICOCPIKA
IHe COCTUHEHHS
rajJoreHOB

nekadpb

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

45

JlaGopaTopHbie U
MIPOMBIIIIJICHHBIE
CHOCOObI
MOJTyYeHUs
raJIoTeHOB.
IIpumeHeHue
raJIoOTeHOB U UX
COEMHEHU I

nexabpb

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

46

IIpaxTnueckas
pabota Ne 4.

nexabpb

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

SKCIICPUMEHTAIbH

bIX 3a4a4 I10 TEMC

"T"amorensr"

Kucnopon:

nabopaTopHBIE U

IMPOMBIIIJICHHBIC

CITOCOOBI

MOJIydeHUs, Vpox(Axmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
47 ¢buznueckue u nexabpb nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05¢3-9505-4e21-

XUMHUYCCKHE afe0-9ebldda3d2b4

cBoiicTBa. O30H.

[Ipumenenne

KHCIIOpOJia U

030Ha

Oxcuapl 1 Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
48 JeKa0phb R o L

NEPOKCHUIBI klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy

Pemenne 3amau Ipesenranus (MHOOYPOK):https://infourok.ru/prezentaciya-sera-i-ee-
49 SHBAph L .

Pa3IMYHBIX TUIIOB soedineniya-klassi-825447.html

Cepa: Hax0XIeHUE

B IIPUPOJIE,

Cr10coGbI IMpesentanus (MHPOYPOK):https://infourok.ru/prezentaciya-sera-i-ee-
50 HoMyYeHHs J— soedineniya-klassi-825447.html _ _

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

(usuaeckue v klass/osnovnye-metally-i-nemetally/kislorod-sera

XUMHUUYECKHE

CBOMCTBA
51 CepoBogopon, sBap Ypox (MH®OPMYPOK):https://infourok. ru/rabochava—tetrad—dIva—podqotovki—

CYIb MU IBI k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html

Kucnoponconepxa Ypok (MH®OYPOK):https://infourok.ru/konspekt-dlya-podgotovki-k-ege-
52 IIUe COeANHEHUS SIHBAPh rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-

Cephl.

6532430.html
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Ocob6ennoctu
CBOMCTB CEpHOM

KHCJIOThI

[IpakTnueckas

pabota Ne 5.

Pemenue
53 IKCIIEPUMCHTAITBH SHBAPb Pemry EI'D:https://ege.sdamgia.ru/

bIX 3a14a4 I10 TEMC

"Cepa u eé

coequHeHUS"

A3O0T: HaxoXIeHue

B MPUpPOJIE,

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

- BnﬂeoypOK(HHTEPYPQK):httDS:// interneturok.ru/lesson/chemistry/11-
54 SIHBaphb klass/osnovnye-metally-i-nemetally/azot TTpesenrarius

(pusmacckue 1 (MH®OVYPOK):https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-klassi-

XUMHACCKIC 825492.html

CBOMCTBA.

AMMUaK, HUTPUJIbI

Kucnopoaconepika

IIHC COCTUHCHHA Ipesenranus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
55 asora. AiBaps azot-i-fosfor-6051540.html Bmeoypoxc:httr_)://_s_chool—colIection.edu_.ru_/

OcoOeHHOCTH Vpok(SKJTacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-

CBOMCTB a30THOI nemetallov-7269055/nemetally-va-gruppy-7265028

KHMCJIOTBI

IIpumenenue

A30T4 1 CrO IMpesentanus (MHPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
56 - saps azot-i-fosfor-6051540.html Bnneoypoxc:htt_p:/_/_school—colIection.edu_ .rL_J/
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klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-
schelochnozemelnye-metally-alyuminiy

JKécTkoCTh BOJEI 1

Ipesenranus (MHDOOYPOK):https://infourok.ru/prezentaciya-k-uroku-himii-v-
klasse-po-teme-zhestkost-vodi-453702.html

8 cnocoOrr e8 Mapt Vpox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
YCTpaHCHUA metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
ATIOMUHUNIN:

ToTyueHHe Vpox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
(bmnqecm’e " metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-
79 MapT 6cc74465-dfa5-4f80-9339-a20ef511dc62 IpesenTanus
XHMfIquKHe (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-
CBOHCTEY, 4710727.html
MPUMEHEHHUE
AmdoTepHbIe
CBOICTBa OKCcHIa U )
Buneoypox:http://school-collection.edu.ru/
TUIPOKCHUIA - .
80 T . Buneoypok(MHTYPKPOK):https://interneturok.ru/book/chemistry/11-
’ P klass/himiya-11-Klass-rudzitis-g-e#
THAPOKCOKOMILICK VYpok(POIII):https://resh.edu.ru/subject/lesson/4960/
ChI QAJTIOMUHUSA, UX
MIPUMEHEHUE
P .
81 CHICHIE Sa1aT Mapt Pemry ET'D:https://ege.sdamgia.ru/
Pa3IMYHBIX TUIIOB
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nykh-zadach-po-tiemie-mietally Buneoypox:http://school-collection.edu.ru/

Pemenne
SKCIICPUMEHTAIbH
bIX 3a14a4 I10 TEMC
"MeTaib
TJIaBHBIX
noarpymm"
Obmas IMpesenTanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
XapaKTCpuCTHKa pobochnykh-podgh.html Buzeoypox:http://school-collection.edu.ru/
METaJLIOB Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
MOOOYHBIX klass/osnovnye-metally-i-nemetally/perehodnye-metally
83 noarpym (b- anpers https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
TPYTIN) nemetally/perehodnye-metally
I[Teproauueckoit Vpox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
CHCTEMEL metallov-7200709/khrom-marganetc-7224312
XUMITIECKIX https://W\{vw.\_/gklass.ru/p/himiia/ll-klass/kharakteristika-metallov-7200709/med-
SIIEMEHTOB i-ee-soedineniia-7224310
Ipesenranus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
pobochnykh-podgh.html Bugeoypox:http://school-collection.edu.ru/
e T r——— Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
XUMUYCCKUE - g .
N https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
84 CBOMCTBA XpoMa U anpens
. nemetally/perehodnye-metally
Cro COCAUHCHHH, VYpok (SAKnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
UX HPUMCHCHNC metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-
i-ee-soedineniia-7224310
Baxwueiiine IpesenTanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
COCAMHCHMS pobochnykh-podgh.html Buneoypoxk:http://school-collection.edu.ru/
85 Maprasia. apens Bnueoypox(HHTEPYPQK):https:// interneturok.ru/lesson/chemistry/11-
IIepmanranar klass/osnovnye-metally-i-nemetally/perehodnye-metally
KaJTUsL, ero https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-

OKHCIINTCIBHBIC

nemetally/perehodnye-metally
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CBOICTBA

Ypox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-
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dusnueckue n
XUMHAYECKUE
CBOMCTBA KeJie3a U

[pesentanus (MHOOYPOK):https://infourok.ru/material.html?mid=35890
Vpor(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/tcink-i-ego-soedineniia-7224311 Bupgeoypok

le_lro COCIUHCHIH. aripers (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
OIyHCHHUC 1 metally-i-nemetally/perehodnye-metally
HPUMCHCHHUC https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
CILIaBOB JKeje3a nemetally/perehodnye-metally
Vpox(POII): https://resh.edu.ru/subject/lesson/3534/
Ipesenranus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
pobochnykh-podgh.html Bugeoypoxk:http://school-collection.edu.ru/
O —— Buaeoypoxk (I/IHTEPYPQK):https:// interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
XUMHYECKHE - * .
. https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
87 CBOIiCTBA MEIU U anpenb
. N nemetally/perehodnye-metally
©C COCAMHCHNH, HX Vpox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
HPUMCHCHHUC metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-
i-ee-soedineniia-7224310
Ipesentanus (MHPOYPOK):https://infourok.ru/material.html?mid=35890
dysHYeCKie ’ VYpok(SAKnacc):https.//www.yaklass.ru/p/himija/11-klass/kharakteristika-
N p— metalIov—7200709/zheIezo—_l—elgo—soed|nen||a—72245_31£_%
" https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
CBOIiCTBA [IUHKA U R R
88 L0 COeHHEHH - 7200709/tcink-i-ego-soedineniia-7224311 Buxeoypok
& ’ P (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
UX HPUMCHCHHC. metally-i-nemetally/perehodnye-metally
T'upoxcokomiLiek https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
Chbl LIMHKa nemetally/perehodnye-metally
Ypox(POIII):https://resh.edu.ru/subject/lesson/3534/
89 [IpakTuueckas arnpenb Pemry ET'D:https://ege.sdamgia.ru/
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Pemenue 3amau
pa3J'II/I‘-IHI)IX THUIIOB

anpesb
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CHCTEMaTHU3aLUs
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92

KontponbHas
pabora 1o Teme
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Pemry EI'D:https://ege.sdamgia.ru/
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pe3yNIbTaToOB
KOHTPOJIBHOM
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Hay4HBIX METOJIaX
HCCICA0BAHUS
BEIIIECCTB

Mai

VYpoxk (Iudposas 6ubmmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvl/article
VYpok(POIII):https://resh.edu.ru/subject/lesson/3514/
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95 1 Mait klass/himiya/himicheskaya-tehnologiya-proizvl/article
POMBIILICHHBIC Vpox(POII): https://resh.edu.ru/subject/lesson/3514/
CrocoObI
MOJIy4CHUS
BayKHCHIITHX
BECIIECTB
XuMudeckoe
3arpsi3HEHNE
96 OKpYyKaromein Mai Buneoypox:http://school-collection.edu.ru/
CpeIbl ¥ €TO
IIOCJICACTBUA
XuUMUS U 3I0POBbE ]
Buneoypox:http://school-collection.edu.ru/
YeJIoBeKa. . i . -
97 1 Mait Ipesenranus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-teme-himiya-
CKAPCTBCHHbIC ekologiya-zdorove-3157847.html
cpencTaa
XuMust MUIIH. Ipesenranus (MHOOYPOK):https://infourok.ru/prezentaciya-na-temu-
Ponb xumuu B himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
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Xumust B IMpesentanus (MHPOYPOK):https://infourok.ru/prezentaciya-na-temu-
10 CTPOUTEIIBCTBE. . himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
Mau .
0 Baxneiimue Buneoypox:http://school-collection.edu.ru/
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