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MMOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro 0oO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHO oOpazoBaTenbHON IPOTrpaMMBbl CpEeIHETO o011ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepanbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, c¢ yuérom KoHnenuuu mnpenogaBaHust
ydyeOHOro mpeamera «XuMHUs» B o0pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaqu3yIOLIMX OCHOBHbIE 0OOpa3oBaTelbHbBIE MPOrPaMMbl, U
OCHOBHBIX ToJIokeHU «CTparerun pa3BUTHUsI BocmHTaHus B Poccuiickoii
Oenepanuu Ha niepuoa 1o 2025 roga» (Pacmopsokenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YriayOJEHHOTO HU3Y4YeHHUsS 3aHUMAET BaXXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npoguiIbHOTO 00y4YeHHs, TMPU3BAHO OOECHEYUTh OO0IEe00Pa30BATEIbHYIO H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMUMYIO s
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KH3HU B COIUYME, a TAKXKe IS
POJOJKEHUST OOy4eHHs] B OpraHM3alusix MnpodeccHoHANIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B mnporpaMmvme mno XuMuM Ha3zHaueHUE MpeaMeTa «XUMUS» MOJIydaeT
noJpoOHYI0 ~ MHTEPIIPETAlii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIeil, coaepx aHus,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJICIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMHUH QYHKITUU:

e UWH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alis KOTOpOil obecredunBaeT
MOJIYYCHHUE TIPEJCTABICHUS O IIENAX, COIepkKaHWH, OoOIel crpaTeruu
oOy4deHwsI, BOCTIUTAHUS W PA3BUTHS 00YJaIONIUXCs CPEICTBAMH MIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpPraHW3AIMOHHO-TUTAHUPYIOIAS, KOTOpast peaycMaTpUBaeT
omnpenesieHre: MNPUHIUIIOB CTPYKTYPUPOBAaHMS U IMOCJIEA0BATEIbHOCTH
U3y4eHHs] Yy4eOHOTO MaTepuaia, KOJUYECTBEHHBIX M KaueCTBEHHBIX €T0
XapaKTePUCTUK; TOIXOJ0B K (OPMHPOBAHUIO COACPIKATEIHHOU OCHOBBI
KOHTPOJISI U OLIEHKH OO0pa30BaTeNIbHBIX JAOCTHXKEHHM O0O0y4aromuxcs B
paMKax HMTOTOBOM aTTecTaud B (opMe eIUHOTO TrOCyIapCTBEHHOTO
AK3aMEHa M0 XUMUHU.



[Iporpamma ajist yrimyOaEHHOTO U3YUECHHS] XUMUU:

e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAECpKaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUs] B paMKax OTIEIbHBIX Mpoduied, mnpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSM/pa3iefiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOTIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYI TOCJIEA0BATEIBHOCTh U3YUYEHUS Y4YEOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBSA3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPXKATEIBHOM XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0O0pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOSHUIO
COJICpKaHMs TIpeMETA.

[lo BceM Ha3BaHHBIM MO3ULHUAM B IPOrpaMMe MO XMMHUHU IPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TmpeaeilaMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBApUAHTHOM) COCTABIISIONIEH COJEp:KaHUs y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTaBIISIONICH,
KOTOpasi TOJDKHA ONPEAENSITCS B COOTBETCTBUU C HAIPABICHHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30BOoro u yriayOoJNE€HHOTO YpOBHEH B CHCTEME
muddepeHMpoBaHHOTO 00y4YEHHUsT HA YPOBHE CpeaHero ooOmiero oOpa3oBaHMs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPo(ecCHOHaIbLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wm3ydeHHe mnpeaMeTa «XHUMHs OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCs, BHIOPABIIMX OMPENCIEHHBI TPOodhUIh
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIIEAYIOMIETO TOTYICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk I[IaHHPYEMBIM pe3yjabTaTaM OCBOCHHUS
dbenepanpbHO 00pa3oBaTEIbHON MPOTrpaMMBbl CpeAHEro o0Iero oOpa3oBaHMS



U3ydeHHe TmpeaMeTa «XUMHUS» OPHEHTHPOBAHO TakKe Ha pelieHue 3aaad
BOCITUTAHUS W COIMAIBLHOTO PAa3BUTHUS OOYy4arOImUXCs, HA (OPMUPOBAHUE y HUX
OOIIENHTEIUNIEKTYaIbHBIX YMEHHUA, YMEHHU paIlMOHATU3ANK y4eOHOTO TpyJa H
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOIIMX MEXIUCIUIUIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTaBisonuMu npeaMeTa «XUMHs» Ha YPOBHE YIUIYOJIEHHOTO HM3ydeHUS
SBIIIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas Xxumus». [Ipu omnpeneneHny moaxoI0B K 0TOOpY UM CTPYKTYPHOU
OpraHW3alliyd COJACPXKAHUS ATUX KypCOB B TMPOTpaMME [0 XHMHHU 3a OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuumsax 06a30BOro u yriayOJEHHOTO
ypOBHEH U3YUYEHUS MIPEAMETA.

OcHoBY copepxanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHW4YecKass XUMHUS» COCTaBIICT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMCHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4YeHHUs NpeaMera. JTa CHCTeMa
3HAHMM TOJYy4YaeT OMNpeNeEHHOEe TEOPETHYECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOn€HHOM YpOBHE H3ydeHUs TMpeaMmeTa olecreyeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS OO0BEMA 3HAHUW O XHMHYCCKHUX
AJIEeMEHTAaX U CBOMCTBaX MX COEIWHEHUN HA OCHOBE PACIIMPEHUS U YTIyOJIeHHs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIfii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUSI XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yuenue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHWYECKUX MPEACTABICHUIX O CTPOCHHH aTOMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTHUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ pEaKkiui  JOmoNHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AJIEKTPOIU3E PACILIABOB U PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX Y deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpXKAHUE KypCOB XUMHH
yrayOn€HHOTO YPOBHS M3YUCHHUSI IS KIIACCOB OMPEAeIEHHOTO PO IS (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIUSHUE CMEXXHBIC TIpeIMeThl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa NIl KIACCOB XUMHUKO-(DU3UIECKOTO mpoduis O0IbIIoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. Ilpu
M3YYCHUHW TIpeJMEeTa B JIAaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TEOPUW B XUMHUHU U B (PU3HKE: aTOMHO-



MOJIEKYJsIpHasE Teopusi (MOJEKyJsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHCHUS
MacCbl M DHEPIHM, 3aKOHbl TEPMOJWHAMHUKH, DIJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHUKO-
Oouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyaeT UMETh OpraHuyeckKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aluyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpHbIE KOMIIOHEHTBI, KakK JHUNUIbI, OeIKHU, YIJIEBOJIbI, HYKJIECHHOBBIC
KHUCJIOTBI U Apyrue. [Ipm 3ToOM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JJIsi HW3Y4YEHUS
CYLIHOCTH MpOo1ecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHUS
0O0IIIeHaAYYHBIX METOJ/IOB TIO3HAHMS U OMBITA MMPAKTUUECKOTO MPUMEHEHUST HAyYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMEeTaMHu, BXOISIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeaMeThl», «Marematuka Wu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oo0miero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEepBOCTEIICHHON 3HAYUMOCTH SBIISETCS (OPMHUPOBAHUE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTU YEJI0BEKAa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemenue
ATOW 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsI TpeIMeTa Mperoiaract
peanu3aluio TaKuXx 1enei, Kak:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUN MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ Beayllell poiau B 00ecredyeHHuH
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTHYECKOM, YHEPreTUYECKON U MUINEeBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHUs, B (HOPMHUPOBAHUHU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOUICHHSI K CBOEMY 3/J0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbI 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TE€OPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJICKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H



KHHETHYECKNX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX DPEaAKIUH, O
XAMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIEPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIUATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I8 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS TIPOOJIEM, CBI3aHHBIX C XUMHUCH, IPOTrHO3UPOBAHHS,
aHaJIKM3a W OICHKHU C MO3MIIMKA 3KOJOTHUECKOU 0€30MMacHOCTH TTOCIICICTBUN
OBITOBOW W TPOM3BOACTBECHHOM JEATCILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX METOJaxX  IO3HAHUS,
HEOOXOJUMBIX IS TPHOOPETCHHS] YMEHUH OPHCHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XHMHYCCKUX SBJICHUW, HWMCIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCETHEBHOM KU3HHU.

B rmuraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOM CHCTEMBI CPEIHETrO OOINEero oO0pa3oBaHUS NPU U3YYCHHH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUS] K TIpOIlecCCY TBOpPYECTBA B 0OJIACTH TEOPETHUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMHUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAllMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00111e4YeIOBEYECKUX [IEHHOCTE;

e pa3BHUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIJICKTYAIBHBIX M TBOPUECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHONICHHWS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPUPOOTOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIbITa OOMIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESATEITbHOCTH.

OO6miee 4ucIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YYCHHS] XUMUU Ha yriayOJIeHHOM
YpOBHE cpenHero ooimero odpasoBanusi, cocrabmsieT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), 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
COCTOSIHUS. BaJleHTHbIE BO3MOKHOCTH aToMa YIJIEpoAa. XHMMHYECKas CBA3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBoWHAasE U TpouHas cBa3b. CrocoObl pa3pbiBa CBS3EM B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX coequHeHUuN. MoleKkyaspHble U CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN (PP EKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHoCcTH W KiIaccuUKAIUs OpPraHuYecKux peakiuid. OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHME € O0Opa3naMHM OpPraHUYECKHX BEIIECTB W MaTepualaMyd Ha HX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psij ankaHoB, 001Iast popMylia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JETUAPUPOBAHMS, ITUKIIU3AIUNA, TUPOTIU3a, KpeKuHTa, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MaiblX (I[UKIOINpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYNl alKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBSA3MW, MOJUMEpHU3auu U okucieHus. [IpaBmio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
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 opOuTanel yriepoaa. @uU3WYecKue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsi3b. KauecTBeHHBIC peakiy Ha TPOHYIO CBsA3b. CIIOCOOBI MOTyUYEHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30JIbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHblit yrosib 1 npoAykThl ero nepepadorku. CnocoObl nepepadoTku HePTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJIOPOJIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstne 0 METAJUIOOPTraHUYECKUX COECIVHEHMUSIX. Hcnonp3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrue (PU3MUYECKUX CBOMCTB yrIEBOJOPOJOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJIOPOJIa B OPraHWYECKHX BEIIECTBAX, IOJYYEHUE OHTWICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEAaKUUU 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 — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMH, KaueCTBEHHAas pEaklUuss Ha MHOTOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH3oapHOTO sAnpa. dusznueckue cpoiicTBa (peHosia. OCOOCHHOCTH XUMHUUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeIuHEHUS — albJACTHIbl U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHUE ANIbJIETUA0B, KAUECTBEHHBIE PEAKIIUM HA albJCTU/IbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJTHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BOmOpoaHBIE CBSI3UM MEXKTY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooOpaszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThl. CIIOCOOBI MONyYeHUsI U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznuecke U XUMUYECKHE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOE OpoxeHue. [IpuMeHeHHE TIIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
NIMKOTeH W 1emnono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TIIMKOT€Ha U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTA JUXPOMATOM Kaliusi (BO3MOKHO HCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMUHOB C a30THCTOM KHMCIJIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHMiuHA. KauyecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVUMHUYECKHE CBOMCTBA aMHHOKHCIOT 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 OeikoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THUAPOIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, pEIIEHHE OHKCIEPUMEHTANbHBIX 3aJady 10 TeMaMm
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3AINU, CPEAHSS MOJICKYJIIpHas



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

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noMATHIICHTepepTanaT). Y THIH3aluus U nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIIBHBIX 3a1auy mno TeMe «Pacro3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHMYECKOTO COEAWMHEHUs 1o Macce (00bEMy)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUs, ONPENEIICHUE JOJM BbIXOJA MPOAYKTa pEaKUUh OT TEOPETUYECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MNPUHATBIX B OTIAEIBHBIX HpEeaAMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

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

du3nka: Marepus, aroM, DdIJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpodHbId TUN NUTaHUSA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

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. Kiaccudukaius XuMHUIeCKUX JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
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. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUsA KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BasieHTHOCT, M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE O KOOPAMHAIMOHHOW XUMUH.

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

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALMU 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 peakIuil B HEOPraHUYECKON U OpraHMYeCcKoi
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiinu, €€ 3aBUCUMOCTh OT Pa3lIMYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JaBICHUE U KOHUEHTPAIIMU BEIIECTB, YUYACTBYIOIIHUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menounas. Bogopoaueiii nokasarens (PH) pactBopa. I'maponus coneid. Peakiuun
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAMKATOPOB, HM3YYEHHUE BIUSHUS Pa3IMUHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAIJIOB. AJUJIOTPOINUS HEMETAJUIOB (HA MpPUMEpPE KUCIOPOJa, CEphI,
docdopa u yriaeposa).

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

lanorensl. Haxoknenune B mpupoje, CrocoObl MoiydeHus, (pusudeckue u
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W TPOMBIIUIEHHBIE CIHOCOOBI MOTYYEHUS
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. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KuCO0THI. [I[puMeHeHue a3ota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ocdopa u ero coeauHeHuit. PocdopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xuMuueckue cBoiicTBa. Oxcua kpemuusi(1V), kpeMHHEBas KHUCIIOTa, CUJIMKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usznueckre cBoiicTBa MeTayuioB. [IpuMmeHeHHe MeTalioB B OBITY U TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, MUPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka MeTamwioB |A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XAMHYECKUX DJJIEMEHTOB. MarHuii W KaJblWiA: TOJNy4YeHHe, (U3HUECKHEe U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. Am(poTepHble CBOWCTBAa OKCHIA U
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
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guxpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbBIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIIU U €€ coenquHenni. [lonydyenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHsS] BEIIECTB M HX MPEBPAILECHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LMHKA U JKeJie3a C pacTBOpPaMH KHUCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coenuHeHus», «A30T u (hochop U HX COCTUHEHUSN,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble mpuHIMIIBI OpraHU3alul XMMUYECKOT0 NpOU3BOACTBA. [IpombliieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH CpPeabl U €ro MOCIEICTBUA.
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, MUIEBbIe 100aBKU. Poib xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

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

XUMHUS B CEIIBCKOM X03siicTBe. OpraHnvecKue U MUHEpaIbHbIE YI0OpEHHUS.

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

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peakiuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBopa C ONpeACIEHHOM
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HeOpraHnueckoi xumuu B 11 Kjacce OCyIIECTBISETCS Yepe3 HUCIOJIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJW3, CHHTE3, KiIaccu(uKamus, MepuoaUIHOCTh, HAOIOACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIIECTBO, TENO0, OOBEM, arperaTHoe COCTOSHHE BEIIEeCTBA, WCANBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

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

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTtepualbl, CEJIbCKOXO35IUCTBEHHOE MPOU3BOJCTBO, MUIIEBAs] MPOMBIILIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOyJarolmUMHCSL POCCHUMCKONM TPaKJaHCKOM MJICHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIecce peaau3aiud 00pa3oBaTeIbHON JIeITeTbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

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

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 33714, BBHIIOJIHEHHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAydyHOMY HACJIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMM HPABCTBEHHBIX W MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBUI
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIFO/ICHUST TIpaBUJI OE30MAaCHOTO OOpaIleHUs C BEleCTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (YHMOTpEOJICHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4YyacTHE€ B PEUICHUWU MPAKTHUYECKUX 3a]a4y
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISIM TpyJAa U pe3ysibTaTaM TPYJIOBOMU JESTEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS NMPEANPUHUMACMBIX IEUCTBUN U MPETOTBPAIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpakTUKe, CHOCOOHOCTM Y YMEHHS AaKTHUBHO TMPOTUBOCTOATH HJEOJOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUY PAINMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUMU I€JIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlUMA: B €€ T'yMaHUCTUYECKON HAINpaBICHHOCTH W BaXHOM poOJd B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCTEIIHOTO TPY/Ja U IKOJIOTHUECKH KOMGMOPTHON KU3HU KaXKJIOTO YJieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS /IS aHAIN3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpPA U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
peuieHus npoodyieM B peaibHbIX )KU3HEHHBIX CUTYalUAX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3linyHbIX chepax npodhecCHOHATbHOM
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEKIPEAMETHBIE) OOIIEHAay4YHbIE MOHATHUS, OTpa)karollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuarouxcs UCIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJIATHBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATHS NIl OOBSICHEHUSI OTACIbHBIX (DaKTOB U
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH U TMPOTUBOPEUYHUS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) »JJIEMEHTa, XuUMH4YecKas (opmylsia, YpaBHEHHE XUMHUYECKOU



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaATEIbLCKUE NeCTBUA:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
NO3HAHUS W OCHOBHI JIJI1 (DOPMHUPOBAHUS THUIIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIEHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYECKUX 3ajad4, NPUMCHCHUIO pPa3IMYHBIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaTu3UpoBaTh WUHPOPMALIMIO PA3NIMYHBIX BUAOB U (HOpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCTIONIb30BaTh HAYYHBIM $36IK B KA4eCTBE CpeACTBA TpH paboTe C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHHZ



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IIPE3CHTAMEN PE3yJbTAaTOB IMO3HABATEIBHOM IEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECIOBAHUNA IMYTEM COTJIACOBAHUA IMO3ULMNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh IMpeJjlaracMblii  aJrOpUTM JEUCTBUH TpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSIX;

OCYLIECTBIIAITh CAaMOKOHTPOJIb JIESITEJIbHOCTH Ha OCHOBE CaMOaHalvi3a |
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIAMETHbIE PE3yNbTaThl MPEACTABICHBI MO Trojam
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
pPa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, SHEPTETUUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBeKa, a TaKKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aromMHBIE OpPOWTAIM, OCHOBHOE M BO30OYKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
Tpymmna, paaukan, CTPYKTypHble GopMynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMWHEHUS; TEOPHH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUd MpPU XUMHUYECKHX PpEaKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB W T'PYIIIT aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YelloBeKa, OONIMX  HAay4YHbIX MPUHIUNAX  XHUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBJIMBAaTbUX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOICTB OPraHUYECKUX COEIUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHMSI XUMHYECKUX PEAKIMI M pacKpbIBaTh UX CYUIHOCTb:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIH MOJIEKYJI OPTaHUYECKUX BEIIECTB JJIsl WIUTIOCTPALUU
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIUHEHWH, JaBaTh UM Ha3BaHUA 10 CHUCTEMATUYECKOU
Homenknarype (IUPAC) u nmpuBonuTh TpUBHAIBHBIE Ha3BaHWS MJIA OTACIIBHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TOIYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICUHOBAS, MAJIbMUTHHOBASI KUCJIOTHI,
[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

chOpMUPOBAHHOCTh yMEHUSI OMNpENENsATb BUJ XUMHUUYECKON CBS3M B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS NPUMEHATH IIOJOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHE CBOMCTBA THUIMYHBIX NPEICTABUTENEH pPa3IMUHbIX
KJIACCOB OPraHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJINEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXXHBIX 3(PUPOB, KUPOB, HUTPOCOCIUHEHUI U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMHUPOBAHHOCTh YMEHHS TOATBEP)KIATh HA KOHKPETHBIX MpHUMeEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KpaTHOCTH U THUINA KOBAJIEHTHOW CBS3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedTh, MNPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepadoTKH M
MPAKTUIECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peasibHOM U MBICIIEHHOM) U YMEHHSI IPUMEHSTh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHITHOCHOBHBIC ONEPAIIUN MBICTUTEIHHON
NEATeIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTeMaTH3allMIo,



BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHM ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BeIM4YMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAJTU3UPOBATH M OLICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEIIECTB, MCIOJIb30BATHIIONYYCHHBIC 3HAHUS JIJIsl IPUHATUS TPAMOTHBIX PEIICHUM
poOJieM B CUTYaIUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE W HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHMYECKUX BEIIECTB, PEUICHUE HKCIEPUMEHTAIbHBIX
3a/lady 10 PAaCMO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM MpaBuUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
PE3yAbTaThl SKCIIEPUMEHTA, AHAJTM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABAaTh OMNACHOCTh TOKCHYECKOTO JEHCTBUS HA JKUBBIE OPraHU3MBbl
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHUW: OCYIIECTBISITh IIEJICHAMPABICHHBINH TOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHON y4eOHOM 3aqadueH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SIBJIIEHUM NPUPOABI, O MECTE U 3HAUYECHUH
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECIEUCHUM PaAllMOHAJIBLHOIO MPUPOIOIOIL30BAHUSA, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIArAOIINE TOHATHS — XUMUYECKHUH OJJIEMEHT, aToM, SApO aroma,

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOW PEaKIUM, CKOPOCTh XMMUUECKON PEaKIMh, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILICHUSI SHEPTUU NMPU XUMHYECKUX PEAKLMAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(dbaKkTOJIOTHYECKHE CBEJCHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH W 0Oe30macHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBA3b, UCMOJIB30BATh COOTBETCTBYIOIIME MOHATHSA NPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cucremarndeckyro HomeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPTraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUe); CaMOCTOSITEILHO BBIOMPATh OCHOBAHMS M KPUTEPHUU JJISI KIacCUDUKAIIUH
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKkTEepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHHUS aToOMay;
O00BSCHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB M UX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
WX DJIEKTPOHHBIX 000JIOUECK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHHUS  PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT pPa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlMe Hay4yHbIE MPUHLMUIBI XAMHYECKUX MPOU3BOJICTB; I€JI€CO00pPa3HOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOJIOJICHHE, HU3MEPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOU EeSATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TMPOBOAUTH PACUYETHI: C HCIOJIB30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HAa4Y€HHs] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaU€CTBEHHOTO COCTaBa HEOPTAaHMYECKUX BEUIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30macHOro0 OOpaIleHnus ¢ BEIIECTBAMU U J1a00paTOPHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoi (QopMe pe3ylbTaThl IKCIEPUMEHTA, AHAIU3UPOBATh U OLICHUBATHUX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynol u jabopaTopHbIM 00OpyAOBaHUMEM, OOpalleHUs C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWXKEHUA €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMAILIUU B Pa3IMUHBIX UICTOYHUKAX (HayyHas ¥ y4eOHO-Hay4dHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJTM3UPOBATHXUMUYECKYIO MH(MOpMaINIO, TiepepadaThiBaThe€ W UCIOIb30BaTHB
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



KanennapHo-remarudeckoe miianuposanue 10 -11kmace

TemaTnueckoe niaHUPOBAHMUE C YKa3aHMEM KosmyecTsa Yacos (10 knacc)

Ne HasBaHue Tembl Konunuecrtso vacos MpaKTnyeckmne KOHTpOAbHbIE
paboTbl paboTbl
BeeaeHune 7
1 | CtpoeHune n Knaccmpmkaumsa 16 1
OpraHNYeCcKNx CoegUHEHUN
2 | Xnumnuyeckmne peakumnu B 8
OpraHNYeCcKom XMmmm
3 | Yrnesogopoapbl 35 2 3
4 | CAupTbl U peHoNbI 14 1
1
5 | Anbgerngbl. KeToHbl 16 1
6 | KapboHoBble KMCNOTbI, C/OMHbIE 19 2 1
apupbl N KuUpbl
7 | YrneBopabl 9 1
8 | AsoTcoaepiKawme  opraHu4yeckme 11 1
coegmHeHns
9 | buonormyeckn akTMBHbIE BeLwecTBa 11 1 1
10 | peseps 4
BCEIo 153 9 7




yq:f;”ﬁ 2023-2024 Yuurenn: HecaTHuuenko O.A.
Mpeamer Xumust 10 knace (ITPOPUJIb)
ABTOp y4eOHOro nocoous: I'adpuensn O.C.
Mara Kon-Bo yacoB B 45 Kou-Bo yacoB B 153 Mpnveuanus
HeaeJI10 rox
noan | daxr | e Tema ypoxa S s daekTponHbie (HM(pPoBLIe) 06pasoBaTeIbHbIC
pecypchbl
Beaenue (7 4.)

Ipever opraHM4ecKol XUMHUH. | JT. Konexyus ope. 6-6, § 1, ynp. 7 | https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

1/1 | Opranuueckue BelecTBa. mamepuanos u uzdenuii | (0-11) ¢.8

U3 Hux

212 Teopust CTpOEHHS OPraHHYECKHX 82 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
coenmuHenuit A.M. bytneposa.
Otpaborka moHsATHII 1O TeMe: | Tecmuposanue + https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

3/3 | «BBencnue B Kypc | ycmmuulii onpoc
OpraHUYeCKON XHUMUN.

4/4 CtpoeHue aToma yriepoa. § 3, ymp.2 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

c.22

5/5 Baneurtnsie cocrosuust aroma | A. Modenu amomos § 4, ynp. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
yriepona. 6,7,8 c.28

6/6 Bux rubpumusanuun u - opma https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
MOJIEKYII.
Camocrositennbast  pabora 1o | Tecmuposanue + https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

117 TeMe: «BalleHTHBIE COCTOSHUS | YCMHbLIL 0npoc
aToOMa yrijepoaa».

Tema 1. CTpoenue, kjaccu(puKanus U peakiui OPraHnYecKux coenHeHni. (16 4.)

Knaccudukanus opranndeckux | A. Odpasyvt § 5, ymp. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

1/8 COEIMHEHUIA. npedcmasumeneii pasnoix | 1.5 ¢.38

Kaaccos
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2/9 Otpabotka KJIaCCI/I(bI/IUKauH;I yemustii onpoc https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
OpPraHnv4CeCKuX COCANMHCHHNU.
3/10 OCHOBBI HOMeHKIaTypsl | A. Moodenu monexyn § 6, ymp. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
OpraHNYECKUX COECIMHEHUM. 1,2,4,5 c.44
VYpok-ynpaxkuenne 10 Teme: | Tecmuposanue https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
«OCHOBBI HOMEHKJIATyphl | 3AAaHHE Ha JMCTaX
4/11 OpraHUYECKUX COCIUHEHUI» (HamHcaTh CTpyKTYpHEIS
(hopMyITEI IO HA3BAHHIO,
JIaTh Ha3BaHUE N0 hopMyIe)
VYpok-ympakHeHWe 10 TeMe: | 3alaHne Ha JIMCTax https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
5/12 | «OcHOBBI HOMEHKIIATypbl | (HAIHCATS CTPYKTYpHbIe
. (hopMyITEI IO HA3BAHHIO,
OpPraHUYECKUX COCIUHEHUN NaTh HasBanme mo hopMye)
Pemenue 3aa4 Ha OMpeseieHne 3ajanue B https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
6/13 | MoeKyaspHOI (bopMyibl Tepam (4
OpPraHUYECKUX COEIMHEHUM. saan)
Pemrenne 3anau Ha onpenencaue | Pemenue samay mo https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
7/14 | MonekynspHON (OPMYIIBI MacCOBBIM JOJIAM
OPraHMYECKUX COCTUHCHU. SJIEMEHTA
Pemrenne 3anau Ha onpeneneaue | Pemenue samay mo https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
8/15 | monekymnspHON POPMYITBI TPOIYKTaM CrOpaHHs
OpraHUYeCKUX COCIMHEHUH.
Buael nzoMepun OpraHHYECKHX Hammcate Bee | https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
9/16 | BemecrB. CtpykrypHast HM3OMEpBI JUL3
HU30MEpHUA U €€ BUJIBI. oKrana
IIpocTpaHCTBEHHAS H3OMEPHS U § 7, ymp. 3- | https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
ee BUJIbI. Bbuonoruyeckoe 9 c.49
10/17
3HAYCHHUC OIITUYCCKHUX
H30MEPOB.
11/18 Ot1paboTka TEMbl «H30MEPHUS § 7, ymp. 10 | https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
OpPraHUYECKUX COETUHEHUW. c.51
IToHSTHS O TOMOJIOTHYECKUX https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
12/19 | psmax OpPTaHUYECKUX
COETUHEHUN.
O06o0rienre u cucremartuzanus | Hpakmuueckan paboma c https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
13/20 mwapocmepiicHesbimu

3HAHUU 1O TeMe: «3roToBieHne

Mmooenamu
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Mozenen MOJIEKYJI
OpPTaHHYECKHX BEIIECTBY

14/21

O000mmene U CHCTEMATU3AIUS
3HaHul 1mo teme: «CocTaBieHue
CTPYKTYPHBIX dbopmyn
YTIICBOJIOPOJIOBY.

Jonenats
n/p

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

15/22

Pemenue 3a1a4 ¥ ynpa>xHeHUM.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

16/23

Koumponvuaa pabomahNe 1 mo
TeMe: «Cmpoenue u
Knaccugpukayun OpzaHuyecKux
coeouHeHuily

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

Tema

2. XuMHYecKHe peaklii B OpraHuveckoii xumuu (8 4.)

1/24

Kmaccudukarms — xummdeckux | A.xum. peaxyuii

peakiuii B OpraHu4ecKol XuMnuu

§ 8, ynp.
1,2,4 ¢.56

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

2125

Tecmupoeanue +
YCmHbBLIL Onpoc

Tunbl XUMUYECKUX peEaKIUuid B
OpraHUYeCcKON XUMUHU.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

3/26

Tumbl  peaKIMOHHOCTIOCOOHBIX
JaCTHUI] B OPTaHIMIECKON XIMMUH.

§ 9, ymp.
3.4 c.67

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

4127

KoBaneHnTHas xumudeckasi CBSI3b.
OOMeHHBIH u JIOHOPHO-
AKIENTOPHBIA MEXaHU3M.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

5/28

Tecmupoeanue +
YCmHbBLIL Onpoc

B3anMHOe BaMSHHME aTOMOB B
MOJIEKyIIax OpTaHUYECKIX
COEINHEHUI.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

6/29

OCHOBHEIE MEXaHU3MEI
NPOTEKAHUS PeaKil.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

7130

OnekTpoHHble  dh¢dEeKTH B
MOJIEKYIax OpPraHNYECcKUX
peakuui. WNHykTUBHBII u
Me30MepHBIH 3 eKThI.

§ 9, ymp.
6,7,9 ¢.56

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

8/31

Tecmupoeanue +
YCmHbBLIL Onpoc

O00011IeHEe ¥ CHUCTEMATH3ALMS
3HAHMM O THOAX XHUMHUYECKHX
peaknuii B BUJIAX Pearupyrommx
YaCTHIL.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
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Tema 3. Yraesoaopoasl (33 4.) + [IpakTuueckasi pagora (24.)

1/32

Ankanpl.  MeraH.
T"omonornueckuit
N3omepus

Ctpoenue.
psz.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

2/33

H3omepsl, TOMOJIOTH,
HOMEHKJIaTypa AJIKAHOB.
®uU3NYECKHNE CBOMCTBA AJIKAHOB.
ITosnydyeHue u npUMEHEHHE.

JL.O.Ne2  Hzeomosnenue
Modenell  yene6o0opoodos
u ux
2a7102eHONPOU3E0OHBIX.

§ 10, ymp.
2,5,6 ¢.86

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

3/34

XUMHUYECKUE CBOMCTBA AJIKAHOB.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

4/35

XUMHYEeCKHE CBOIMCTBA alKaHOB.
MexaHu3MBbl peakuil.

§ 10 yup.
3,9,10 ¢.86

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

5/36

3auem N I no
«llonyuenue u
AIKAHO8.

meme:
ceolicmea

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

6/37

3auem Ne 1 no
«llonyuenue u
AIKAHO08.

meme:
ceolicmea

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

7138

IlukroankaHsbl.
H30MepHs,
CBOWMCTBA.

CtpocHue,
HOMEHKIIATypa,

. LI mooenu

§ 14 ymp.
2,3¢.135

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

8/39

Pemennve 3amau Ha ompeneneHne
(hopMyn BelecTB MO MacCOBBIM
JIOJISIM 3JIEMEHTOB u
OTHOCHTEIHHOHN TIOTHOCTH.

ymp. 6-8

c.135

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

9/40

T'enernueckne cxeMbl W HX
pelieHue.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

10/41

I'enetnueckue
pelieHue.

CXEMbI HW HX

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

11/42

O00011IeHEe M CHUCTEMATHA3AIMS
3HaHuil no teme: «lIpenenbHble
YTIIEBOJIOPOIIBI».

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

12/43

Konmponvnaa padomalNe 2 no
TeMe: «AaKanvly

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

13/44

Anxenbl. CtpoeHue, HU30Mepus,

J.Moodenu monexyn.

§ 11 ymop. 2

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
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HOMEHKJIaTypa. c.105
Ypok—yrnpakHeHne B https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
14/45 | cocraBieHUM HU30MEpOB,
T'OMOJIOI'OB aJIKEHOB.
15/46 [Monyuenne u  QusHyecKue § 11 ymp. 5 | https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
CBOICTBA aJIKCHOB. c.105
Xumuueckre CBoicTBa ankeHos. | . Obecyseuusanue https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
16/47 opomnoi 6006t u KMnOs,
JI1.O. OsHnakomnenue c
06pa3ua/wu noausmuieHa
XuMHUUecKre CBOWCTBA aJKEHOB. § 11 ymp. 4 | https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
MexaHn3MBbI peaxIuii. c.105
17/48
OKHCJICHHE aJKEHOB B «MSTKHX)
1 «OKCCTKUX) YCIIOBUAX
Pemrenvie 3amau Ha Ompe/eeHIe § 11 ymp. | https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
18/49 | popmyn BemiecTB MO MPOAYKTaM 9,10,11
CTOpaHusL. c.105
Ankunel. Ctpoenne, uzomepus, | J1.O.Ne. Modenuposanue | § 12 ymp. | https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
19/50 | HoMeHKIATypa, IMOJIy4YeHHE U 3,5,7¢.116
(hU3MYECKIE CBOMCTBA aJIKAHOB.
20/51 | XuMuUeCKHe CBOMCTBA aIKHHOB. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
XuUMMUYECKHAE CBOMCTBA AJIKMHOB. § 12 ymp. | https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
21/52 | Ocobslie CBOICTBa 4,8,9¢.116
TEPMHUHAJIBHBIX aJIKWHOB
99/53 Pemenue 3amau W ympakHEHHIH https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
10 TeMe: «AJIKHHEI
23/54 AJTKa M eHBI. Crpoenwue, | A1 modenu § 13 ymp. | https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
HM30MEpHsl, HOMEHKIIATypa. 2,8 ¢.128
24/55 XUMHYecKue CBO¥CTBA https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
AJIKaINCHOB.
Kayuyku. Pe3una. JLO.Ne 3. Osnaxomnenue ¢ | § 13 ymp. | https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
25/56 obpasyamu Kayuykos, | 5 69 ¢ 128
PE3UHbL u360Huma. >
26/58 O0o0IIIeHHE W CcHUCTeMaTH3alUs https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

3HaHui no teme «HenpenenoHobie
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YIrII€eBOOJOPOABI».

27/59

Konumponvuaa pabomaNe3 no
TeMe «Henpeodenvhule
Y271€6000p00bL)

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

28/60

ApOMaTHYECKHE YTIIEBOIOPOIbI
(Apensnr). CTtpoeHHE MOJIEKYIIBI
OeH3zona. Uzomepus,
HOMEHKJIATypa, MOJy4YeHHEe |
(u3nUecKre CBOWCTBA apEHOB.

§ 15 ymop. 1
c.152

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

29/61

Xumuueckue cBoiicTBa OeH3ola.

yop. 10,12

c.153

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

30/62

XUMHYECKUE CBOMCTBA
T'OMOJIOTOB Oen3ola.
MexaHU3Mbl OpHEHTAIUH.

yIp. 5-7

c.152

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

31/63

JL.O.Ne4. o3naxomnenue ¢
npooykmamu Heghmu,
KAMEHHO020 yens u
npooykmamu ux
nepepabomxu.

IIpuponnsie HCTOYHUKHU
YTIIEBOIOPOIOB.

§ 16 ymp.
12-15 c.164
(MuHUT-
MIPOEKTHI)

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

32/64

PacyerHbple 3agaun: BBEIYHCICHHUE
BBIXO/Ia TIPONYKTa PEAKIUH OT
TEOPETUYECKHA BO3ZMOXKHOTO.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

33/65

Ilpakmuueckaa paooma Ne 1
«Kauecmeennuwiii ananus
Op2aHUYeCcKUX COeOUHEHUI)

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

34/66

Ilpakmuueckas pabdoma N2
«Yanee00opoov»

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

35/67

Konumponvuaa pabomalNe 4 no
TeMe: « ¥Y2n1ee000poodvty

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

Tema 4.

Crnuptsl 1 genonst (13 4.) + IIpaktnyeckas padora (14.)

1/68

Cocras, | A. LI mooenu

HU30MCpUsd

CrupTsl.
Kki1accupukanms u
CIIUPTOB.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

2/69

CBOWCTBa
OJHOQTOMHBIX

XuMHUYeCcKue
MpeAeIbHbIX

. Ilonyuenus s¢hupa,
amena.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
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CIIUPTOB

Xumudeckue CBOMCTBA https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
3/70 | mpeaeapHBIX OJTHOATOMHBIX
CIIUPTOB
Xumudeckue csolictBa | JI.0.Ne4. Ceoticmea https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
4/71
MHOT'0QTOMHBIX CIIMPTOB. SAuYyepuna
Baxneiime NPEeICTaBUTEIN https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
5/72 | kmacca  cnmproB.  I[Ipoctbie
3hUpBL
Pacuernble 3aaun: Berancienus https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
6/73 | mo TEPMOXHUMHYECKIM
YPaBHEHUSAM.
7/74 | Pemrenue 3anau https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
8/75 ®enon. CrpoeHne, CBOMCTBA, https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
npuMeHeHue deHona.
10/76 | CsoiicTBa (heHoma. MexaHM3MEL. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
11/77 Ilpakmuueckan paboma Ne3 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
«Cnupmol, penovty
12/78 3auem Ne 2 no meme: «Cnupmot https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
u chenonoy.
13/79 3auem Ne 2 no meme: «Cnupmot https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
u ghenonoy.
14/80 Koumponvnaa pabomahe5 1o https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

teme: «Cnupmot, heroivl)

Tema 5. Anbaeruabl u keTonbl (154.) Ilpa

KTHYeckast padora (14.)

Ampnerunel.  Kiaccudukanms, | AL moodenu https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
1/g1 | M3oMepns, HOMEHKJIATypa.

Crtpoenue " ¢duznyeckne

CBOICTBA aJIbAETUIIOB.

XuMHUUecKre csoiictBa | JI.0.Ne5. Kavecmsennvie https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
2/82 | almbIErumoB. KauecTBeHHBIE lj’;i’)’f%;" N

e cnupma.
3/83 | [lomyuenue aJIbJIETHU/IOB H https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
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KCTOHOB.
4/84 [Monyuenne  anpAeruioB  H https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
KCTOHOB.
5/85 XuMuueckre CBOICTBa https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
aJIbJECTUIOB.
6/86 KadecTBeHHBIE  peakinud  Ha https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
ANbJETUIbI.
7/87 | KeroHsl. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
8/88 | XuMuyecKHe CBOMCTBA KETOHOB. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
9/89 Pemienne pacderHsIX 3agad 1o https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
YPaBHEHUSAM.
10/90 Pemenue pacyeTHbIX 3aj7a4 Ha https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
BBIBOJT (hOpMYII.
11/91 | Pelenune KOMILUIEKCHBIX 3a/1a4. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
12/92 FeHeanec;me CXEMBI https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
YpaBHEHUH.
13/93 Ilpakmuueckan padoma Ned https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
«Anvoezuovl u Kemonvl»
O06o00LEeHne U CUCTEMATHU3ALUS https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
14/94 | 3nanuii 110 TEME:
«Kapbonunvnsie coeounenus»
15/95 3auem N 3 1o  TeMe: https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
«Anvoezuovt, Kemonbwly.
16/96 3auem N 3 1o  TeMe: https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
«Anvoezuovt, Kemonbwly.
Tema 6. KapGoHoBble KHCJIOTBI, C10:KHBIE 3QUPBL, Kupbl. (174.) + IlpakTHYecKue padoThI
(24.)
Kap6onoseie  kmcnotsl,  ux | A. Ceoiicmea kucnom https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
1/97 | crpoenwue, KITACCH(PUKAIHS,
HU30MCpHUs, HOMCHKJIATYpA.
[Monyuenue npeneTbHbIX https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
2/98 | OOQHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT. HpI/IMeHeHI/Ie.
3/99 | CaoiicTBa MpeAeIbHBIX https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
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OJHOOCHOBHBIX Kap6OHOBI>IX
KHCIIOT.
CaoiicTBa npenenbHbBIX https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

4/100 | 0JHOOCHOBHBIX KapOOHOBBIX
KHCIIOT.

5/101 Beiciime  KHpHBIE  KHCJIOTBI https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
(manbMHUTHHOBASI, CTEAPHHOBAS).

6/102 HenpenenbHbie KapOOHOBBIE https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
KHCJIIOTHI.

CaoiicTBa HeIpeIelIbHBIX https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

7/103 | OJJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT.

8/104 Apomatudeckue } KapOOHOBbBIE https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
KHCJIOTBI U X CBOHCTBA.

9/105 Ilpakmuueckasa paboma Ne5 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
«I(apﬂonoebte Kucjiiomasl)»

Cnoxubie »>¢upsl. Iomyuenwue, https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

10/106 | crpoenme, HOMEHKIIaTypa,

CBOWMCTBA.

11/107 | XKupsi. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

12/108 Ilpakmuueckas padoma Ne6 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
«Cnoxctote 3¢hupory
I'enernueckue cxemsl | JLO.Ne7.  Pacmeopumocme https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

13/109 YPABHCHIH. jlmg.;)\g(? Hoxaszamenvcmeo

HenpeoenbHo2o  Xapakmepa
IHCUOKO20 dHCUpaL.

14/110 | Perrenre KOMITICKCHBIX 3a/1a4. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
PacuerHbie 3a71a4u Ha https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
HaXO0XICHUEC MOJICKYJIAPHOU

15111 hopmysl OpPraHUYeCKOro
COCAUHCHMUS.

16/115 | OGoOmIeHHEe W CHCTEeMAaTH3AIHS https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
3HAHUM o TeMe:

«Kucnopoaconepxarye
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OPraHnvdCCKruC COCANHCHU I

17/116

3auem Ne 4 no meme:
«Kucnopoocooepiicauwjue
OpP2AHUYECKUE COCOUHCHUSLY.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

18/117

3auem Ne 4 no meme:
«Kucnopoocooepoicawjue
opzaHuyecKue coeOuHeHuny.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

19/118

Konumponvuaa paboma Ne 6 1o
TeMe:

«Kucnopoocooepicawue
opzaHuyecKue coeOUHeHUs)

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

Tema 7. Yraesoasl (8 4.) + IlpakTuueckasi padora (1 4.)

VrieBonsl, ux COCTaB Hu

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

1/119
KJ1accupuKaIus.
I'moko3a u ¢bpyxrosa. | JI-0-M9. Kau. peaxyun https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
2/120 | W3omepwusi, OydeHHE, CBOMCTBA
MOHOCaXapuJa0B.
3/121 XUMUYECKHE CBOIiCTBa https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
MOHOCaXxapHuJa0B.
41122 XHUMHYECKHE CBOIiCTBa https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
MOHOCaxapHuJa0B.
Caxaposa. Jucaxapuisl. /1.0.X210.Kau.peaxyuu, https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
5/123 JI.O.Nel1.03nakomnenue ¢
oodpazyamu npupooOHsIX U
UCKYCCHI8€HHBLX 60J10KOH.
6/124 IMonucaxapuipl. Kpaxmai. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
Ilemmono3a.
21195 XUMHYECKHE CBOICTBA https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
oJincaxapmuaoB.
8/126 Ipakmuueckaa paboma Ne7 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
«Yznesoowr.
9/127 OO0600I1IeHre M CHCTEMAaTH3AIUs https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

3HAHUMU 110 TeME: « Y2r1e600n1».



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Tema 8. Azorconep:xanue coequnedusn (104.) + lpakTnueckas padora (1 4.)

AMUHBIL. Crpoenue, | /1.0-M212 Osnaxomnenue ¢ https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
1/128 | knaccudukanus, HOMEHKIATypa, :fﬁgi’;im curmemectiey

IOJIyYEHHE.
2/129 | CsoiicTBa aMHHOB. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
3/130 FeHemqeciKne CXEMBI https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

YpaBHEHUHU.
4/131 Anwua. Tlonyuenue, CBOWMCTBA, https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

MIpUMEHEHHE.

AMUHOKHCIIOTEL. Cocras, https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
5/132 | crpoenue, HOMEHKIIaTypa,

IOJIy4YEHUE,
6/133 | CBoiicTBa aMHHOKHCITOT. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
21134 l"eHerI/IqegKHe CXEMBI https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

YpaBHEHUH.

benku  (uaTerpupoBanubii ¢ | J.O.NI3. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
8/135 | Guonorueit) Oé6napyscenue 6enxa

Jenamypayus.

9/136 | Cunres GenkoB https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

Ilpakmuueckan padoma Ne8 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
10/137 | «Amunuoi, AMUHOKUC/IOMbL,

oenku».

HyxkenHoBbIC KHCITOTBI https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
11/138 | (uHTErpUpOBAHHBIHI c

Ouoorueit)

Tema 9. Buosornyecku aktuBHbie BemecTBa (10 4.) + IpakTuyeckas padora (1 4.)

depMeHTHI. A.0.Pasnoowcenue nepoxcuda https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

1/139 6000p00a KAMANA301L ((;zpozo
MACA U CbIPO2CO KAPpMOQPeEJis.

2/140 | BuramMuHeL. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
3/141 | ButamumsL 1.0 oGnapyorcenue sumauna https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
4/142 | TOpMOHBI. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
5/143 | Jlexapcrsa. iﬁgjggfgg}z%z ceoemea https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
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Ilpakmuueckas paboma Ne 9
6/144 | «Hoenmudguxayus
Op2AHUYECKUX COCOUHEHUIL)

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

3auem N 5 no meme:
7/145 | «O60obwenue 3nanuit no Kypcy
Op2AHUYeCKOU XUMULY.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

8/146 | Pemenne KOMILIEKCHBIX 3a/1a4.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

9/147 | Pemenne KOMILUIEKCHBIX 3a7a4.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

10/148 | Pemrenne KOMIIJIEKCHBIX 3aa4.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

Konumponvnaa paboma Ne 7 no
11/149 | meme: «OQ6006wenue 3nanuii no
KypCy Op2aHu1ecKol Xumuuy.

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

XuMuuyeckuii mnpakTukym (9 4.) (pacnpeneieHbl N0 TeMaM)

O00011eHNe Kypca OpraHnyeckoii XuMuu (pe3epBHoe Bpemsi — 4 yaca)
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KanennapHo-remarudyeckoe mianuposanue 11 ki (4,5 yaca B HegeJ110)

TemaTnueckoe niaHUPOBAHMUE C YKa3aHMEM KosmyecTsa Yacos (11 knacc)

Ne HasBaHue Tembl Konunuectso yacos MpakTnyeckne | KoHTponbHble
paboTbl paboTbl
1 | CrpoeHue atoma. MCX3 14 1

O.N.MeHpeneesa. BewecTtsa

2 | CtpoeHue BewecTBa. ucnepcHble 23 4 1
CUCTEMDI
3 | Xumunyeckune peakumm 38 2 1
4 | Bewectsa N UX cBoincTea 54 8 1
5 | Tema 5. «Xumuuyeckuit (144.) B Temax
NMPAKTHUKYM»
6 | Xumua n obuiectso 16
7 | O6001menne Kypea odmieii Xumun 8

(pe3epBHOE BpeMsi — 7 4acoB)

BCEro 153 14 4




YueOnblii

rox: 2023--2024 Yuurenn: HecaTHuuenko O.A.
Mpeamer Xumust 11 kmace (ITPOPUJIb)
ABTOp y4eOHOro nocoous: I'adpuensn O.C.
Tara KoanuyecTBO 4yacoB B 45 KoaunyecTBo yacoB B 136 3J'leKTp0HHI)Ie (un(l)po];],]e)
HeneIo ron A.3. o0pa3oBaTe/ibHbIE PeCypChl
1aH ‘ ¢akr 22 ‘ Tema ypoxa wcnepumenm
Tema 1. «Ctpoenue atoma» (14 4.)
11 AtoM — cnokHas 4acthia. MHKpPO- H https://lesson.edu.ru/04/10https://re
MakpoMup. Jlyaqu3m 9acTui] MUKPOMHpA. sh.edu.ru/subject/29/10/
2/ H3orormbl, n306aphbl, H30TOHBI. https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
CocrosiHue 3JIeKTPOHOB B aToMe. KBaHTOBO- https://lesson.edu.ru/04/10https://re
3/3 -
MeXaHHYECKOE MPENCTAaBICHHE 00 DIIEKTPOHE. sh.edu.ru/subject/29/10/
4/4 B3anMOCBsI3b KBAHTOBBIX YHCE. https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
DeKTPOHHEIE KOH(UTyparun aTOMOB https://lesson.edu.ru/04/10https://re
5/5 XUMHYECKHX DJIEMEHTOB sh.edu.ru/subject/29/10/
IIpunuun Ilaynu, npaBuno I'yHaa, npaBuiio
KneukoBckoro.
6/6 DnekTpoHHBIE © rpaduyeckue  (HopMyIIbI https:// Iesson._edu.ru/04/10https://re
aTOMOB; S, P, d, f-kmaccudukaiws 51eMeHTOB. sh.edu.ru/subject/29/10/
217 BasenTHsie BO3MOKHOCTH aTOMOB https://lesson.edu.ru/04/10https://re
XUMHYECKUX DJIEMEHTOB. sh.edu.ru/subject/29/10/
8/8 CpaBHEHHE TIOHATHA  «BaJICHTHOCTH» U https:// Iesson._edu.ru/04/10https://re
«CTETEHb OKUCIIEHNSY. sh.edu.ru/subject/29/10/
IMepuomuueckuii 3akoH U rmepuoandeckas | /1.0 L Cesoticmsa https://lesson.edu.ru/04/10https://re
9/9 crucTeMa XUMHYECKUX JIEMEHTOB | SUOPOKCUOO daemenmos 3-20 sh.edu.ru/subject/29/10/
AWM. MenneneeBa u CTpoeHHE aToMa nepuooa.
IMepuonmueckuii 3akoH wu Ilepuomuueckas | A. suoeopunvm- https://lesson.edu.ru/04/10https://re
10/10 | cucrema XUMHYECKUX 3JIEMEHTOB | NpeseHmayus sh.edu.ru/subject/29/10/
J.M1.MenneneeBa u cTpoeHHE aToMa
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1111 3HaueHne MEPUOANICCKOTO sakona | A. suoeogpunvm- https://lesson..edu.ru/04/10https://re
J.11.Menneneena npesenmayus sh.edu.ru/subject/29/10/
12/12 O0600IIIeHHe W CHCTEMaTH3aIMs 3HAHWHA 10 https://lesson.edu.ru/04/10https://re
teme: «CTpoeHUE aToMay. sh.edu.ru/subject/29/10/
13/13 Pelienre KOMITIEKCHBIX 3a1a4 https:// Iesson._edu.ru/04/ 10https://re
sh.edu.ru/subject/29/10/
14/14 | Konmponsnaa paooma Nel no meme: «Cmpoenue amomay.
Tema 2. «CTpoenue BemecTBa. Jlucnepcunie cucrembl» (23 4.) + [lpakTnueckas padora (14.)
Xumuueckasn céazp. VIOHHAS XUMHYECKas https://lesson.edu.ru/04/10https://re
1/15 .. -
CBSI3b M MOHHBIC KPUCTAJUTMYCCKHE PEIIETKN sh.edu.ru/subject/29/10/
KoBanentHas XxuMuueckas CBSI3b U €€ https://lesson.edu.ru/04/10https://re
2/16 | xknaccubukanms. Kpucrammmaeckue perérku sh.edu.ru/subject/29/10/
BEIECTB.
Merammueckass  xumudeckass  ¢Bsizb U | A.O. onpedenenue muna https://lesson.edu.ru/04/10https://re
3/17 | MeranmuyYecKre KPUCTAUTUYECKHE PEHIETKU. | KPUCMALIU4ecKo20 sh.edu.ru/subject/29/10/
Bonoponnas xummudeckast CBsI3b. sewyecmea.
418 Enunas mpupoma XMMHYECKON CBSI3H https:// Iesson._edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
CBoiicTBa KOBAICHTHONM XMMHYECKOH CBSI3H. https://lesson.edu.ru/04/10https://re
5/19 HacplieHHOCTD, MOJISIPU3YEMOCTb, sh.edu.ru/subject/29/10/
HAMpaBJICHHOCTh  CBS3M  —  TCOMETpHs
MOJIEKYJTBI
6/20 I'mbpuouszanuss opOuTameli W TeOMETPHUs https://lesson.edu.ru/04/10https://re
MOJIEKYJT sh.edu.ru/subject/29/10/
2121 I'ubpugusaiist opOUTaIeii ©  TreoMeTpus https://lesson._edu.ru/04/10https://re
MOJIEKYJT sh.edu.ru/subject/29/10/
8/22 KoMIuteKCHbIE COeIMHEHUS https:// Iesson._edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
9/23 KoMIuiekcHbIE COeUHEHUS https:// Iesson._edu.ru/04/ 10https://re
sh.edu.ru/subject/29/10/
10/24 Pemenue yrpaxxHeHHH 110 TeMe https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
11/25 JIucCriepCHbIE CHCTEMBI https:// Iesson._edu.ru/04/ 10https://re
sh.edu.ru/subject/29/10/
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,}:[I/ICHepCHLIG CHCTEMBI

https://lesson.edu.ru/04/10https://re

12125 sh.edu.ru/subject/29/10/

13/27 Teopusi CTpOSHUS XUMHYECKHX COCTHUHCHUMN https://lesson.edu.ru/04/10https://re
A.M. byrneposa sh.edu.ru/subject/29/10/

14/28 3HaYeHHE TEOPUSA CTPOCHUS XHUMHUYECKHUX https:// Iesson._edu.ru/04/ 10https://re
coenunennii A.M. Bytieposa sh.edu.ru/subject/29/10/

15/29 JluajlekTH4eCKe OCHOBBI  OOLIHOCTH  2-X https://lesson.edu.ru/04/10https://re
BENlYIIUX TEOPHil sh.edu.ru/subject/29/10/

16/30 JluajlekTH4ecKe OCHOBBI  OOLIHOCTH  2-X https:// Iesson._edu.ru/04/10https://re
BEAYIINX TEOPHit sh.edu.ru/subject/29/10/

17/31 IMonumepbl oprannueckue U Heopranuueckue | J.0.Ne 2. Osnaxomnenue ¢ https://lesson.edu.ru/04/10https://re

00pasyamu opeanuteckux u sh.edu.ru/subject/29/10/

18/32 TloMMMEpPBI OPraHHYeCKHe I HEOPrAHHYECKUE | 1o corie ROTEHEpOs: https:// Iesson._edu.ru/04/ 10https://re

sh.edu.ru/subject/29/10/

19/33 | IIpaxmuueckasn paboma Ne8 «Pacnoznaeanue naacmmacc u 60J10KOH.

20/34 Pelrenne KOMIUIEKCHBIX 33134 https:// Iesson._edu.ru/04/10https://re

sh.edu.ru/subject/29/10/

21/35 Perrenne KOMIUIEKCHBIX 33134 https://lesson.edu.ru/04/10https://re

sh.edu.ru/subject/29/10/

99136 OG6oOIeHne ¥ CHCTeMaTH3alUsl 3HAHUH 110 https:// Iesson._edu.ru/04/10https://re
Teme: «CTPOEHHE BEIIECTBY. sh.edu.ru/subject/29/10/

23/37 | Konmponvnas paboma Ne2 no meme «Cmpoenue eeuiecmey

Tema 3. «Xumnueckue peakuumn» (294.) + Ilpakruueckue padornl (2 4.)

1/34 Knaccudukanuss XMMHYECKHX pEakIuii B https://lesson.edu.ru/04/10https://re
HEOPraHUYCCKOW XUMHHU sh.edu.ru/subject/29/10/

2/35 Knaccudukanuss xumudeckux peakuuii B | 0. N 3.Tlonyuenue https://lesson.edu.ru/04/10https://re
HEOPraHNYECKON XMMHHU K”C”Opogap“g”m’c;””m sh.edu.ru/subject/29/10/
Krnaccudukanuss XUMHYECKHX peakuuil B Zg;’;izaz 2:1 aofsﬂ;.u N https://lesson.edu.ru/04/10https://re
OpraHUYeCKOH XHUMHUH 4. Peaxyuu, udywue c sh.edu.ru/subject/29/10/

3/36 o6pasosanuem ocaoka, 2asa,

60001 0151 HEOP2AHUYECKUX U
OpP2arHUYeCKUX KUCjiom.
437 Knaccudukanuss XUMHYECKHX peaknuil B https://lesson.edu.ru/04/10https://re

0pFaHH‘IeCKOI>i XHUMHH

sh.edu.ru/subject/29/10/
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IIou cEMYy uayT XHUMHUYCCKHE pCakuuru.

/.p.copenus, cawenue

https://lesson.edu.ru/04/10https://re

5138 | Tepmoximns. rsocmis, pasmoncens sh.edu.ru/subject/29/10/
6/39 Pemenue 3amau o teme: «TepMoxuMusi» https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
2140 Pemenue 3anau o teme: «TepMoxuMusi» https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
8/41 CKOpOCTh XMMHUYECKHUX PEAKI[HiA https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
9/42 DaKTopHI, BJIMSIIOLLINE HA ckopocth | JI.Zn; HCI; HoSO4; HoOy; https://lesson.edu.ru/04/10https://re
XMMHUYECKUX PeaKIni MnO; sh.edu.ru/subject/29/10/
10/43 Pemenne 3amau  mno Teme: «CKOpOCTh https://lesson.edu.ru/04/10https://re
XUMHUYECKUX PEaKInii» sh.edu.ru/subject/29/10/
11/44 Pemenne 3amau  mno Teme: «CKOpOCTh https://lesson.edu.ru/04/10https://re
XUMHUYECKUX PEaKIUii» sh.edu.ru/subject/29/10/
12/45 O6paTtumocTb XUMUYECKHX peakumi. | 1. FeCl; NH.CNS https://lesson.edu.ru/04/10https://re
XUMIUECKOE PaBHOBECHE sh.edu.ru/subject/29/10/
13/46 @dakTopsl, BIHAKOIIHE Ha 00PaTHMOCTH https://lesson.edu.ru/04/10https://re
XMUMHUYECKUX PEaKIHii sh.edu.ru/subject/29/10/
Pemrennie 3amau mo Teme: «O6GPaTUMOCTD https://lesson.edu.ru/04/10https://re
14/47 | xuMHYECKUX peaknui. Xumuueckoe sh.edu.ru/subject/29/10/
paBHOBECHE)
15/48 Ilpakmuueckas pabomaNe2 «Ckopocms XuMuueckux peakyuil.
Xumuueckoe pagnogecue»
16/49 | IloBTOpenne u 0000IIEHNE TEMBI
17/50 | Pemenne koMOMHUPOBAHHBIX 337144
OKHCIIUTENbHO- BOCCTAHOBHTEIbHBIC PEAKIHH https://lesson.edu.ru/04/10https://re
18/51 | (OBP). Knaccudukanms. IloraTus Tteopun sh.edu.ru/subject/29/10/
OBP. Meronbl cocTaBlIEHUSI YPaBHEHHUI.
19/52 OKHUCITUTENBHO- BOCCTAHOBUTEIIBHBIC PEAKIIMU https://lesson.edu.ru/04/10https://re
(OBP). sh.edu.ru/subject/29/10/
20/53 | Meron snekTpoHHOrO OanaHca.
21/54 | Meron nonypeakuui.

22/55

Meroa nonypeakuui.
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VYnpaxxHeHus B cocTaBieHnn ypaBHeHuit OBP

https://lesson.edu.ru/04/10https://re

23156 Pa3IMYHBIMHA METOJAMH. sh.edu.ru/subject/29/10/
VYrpakHeHus: B cocTaBieHin ypaBHenuit OBP https://lesson.edu.ru/04/10https://re
24/57 | pa3aMYHBIME METOIAMH. sh.edu.ru/subject/29/10/
VYnpaxaeHus: B coctaBieHnn ypaBaenuii OBP https://lesson.edu.ru/04/10https://re
25/58 | pa3aMYHBIME METOIAMH. sh.edu.ru/subject/29/10/
26/59 DeKTPOMUTHYECKAST TUCCOIHATIHST . pearyui https:// Iesson._edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
27/60 CocrasiieHre ypaBHEHHI 110 TEME . pearyui https://lesson.edu.ru/04/10https://re
«DIEKTPOITUTHIECKAS TUCCOIMALINS sh.edu.ru/subject/29/10/
Bomopozausiit mokasarens-pH. Brusaune pH I unouxamopol https://lesson.edu.ru/04/10https://re
Ha XMMHYECKUE U Onosorndeckue npomeccel. | J1.0. Ne 5. Hcenonvsosanue sh.edu.ru/subject/29/10/
28/61 UHOUKAmMOpHOU Oymazu Onst
onpedenenusi pH crronvl,
2HCENY00UHO20 COKA U OPY2UX
COKO8 opeanusma 4ejloeeKda.
29/62 I'uaposn3 B HEOPTraHWYECKOW XHUMMH. JL.O. Ne 6.Pasnuuneie cyuau https://lesson.edu.ru/04/10https://re
eudponusa conei. sh.edu.ru/subject/29/10/
30/63 I'vapoan3 B HEOPraHHYECKOH XHUMUH. https:// Iesson._edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
31/64 I'uaposn3 B OpraHuvecKoid XMMUH. https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
30/65 I'vapoau3 B OpraHNIecKOd XMMHH. https:// Iesson._edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
31/66 CocraBiieHre ypaBHCHHU I THIPOIN3A. https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
39/67 CocraBiieHre ypaBHEHHI THIPOIN3A. https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
3368 Ilpakmuueckaa paboma Ne 4 Pewenue sxcnepumeHmaibHbIX 3a0a4 no
meme «l uoponuz»
34/69 Pemenue 3a1a4 1 ynpax HEHH. https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
35/70 | Pemenwue 3amau u yrpakHEHUH. https://lesson.edu.ru/04/10https://re



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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O0o001IeHe U CcUCTeMaTu3anus 3HAHWN 10

https://lesson.edu.ru/04/10https://re

36/71 TeMe: «XUMHYCCKUE PEAKIIHM. sh.edu.ru/subject/29/10/

37/72 O06001IeHre U cUCTEMATH3alys 3HAHUM II0 https:// Iesson..edu.ru/04/ 10https://re
TeMe: «XUMHYCCKUE PEAKIIHM. sh.edu.ru/subject/29/10/

38/73 | Koumponvnas paboma Ne3 no meme: «Xumuueckue peakyuuy.

Tema 4. «BemecTBa u ux cBoiictay (404.) + [IpakTuyeckue padorsl (8 4.)

Knaccudukaips HeOpraHMYECKUX BEIICCTB.

. xonnexyus eewgecmes

https://lesson.edu.ru/04/10https://re

Lra 0. N Onarowenec sh.edu.ru/subject/29/10/

o/75 Krnaccubukanys HeOpraHnIeCKHX BENIECTB. Ppasnbix Kraccos https:// Iesson._edu.ru/04/ 10https://re
HeOP2AHUYECKUX 6eUjecms. sh.edu.ru/subject/29/10/

3/76 Krnaccudukanms HeopraHMueCKUX BEIIECTB. https:// Iesson._edu.ru/04/ 10https://re
sh.edu.ru/subject/29/10/

4177 Knaccuukanms HeOpraHNnIeCKHX BENIECTB. https:// Iesson._edu.ru/04/ 10https://re
sh.edu.ru/subject/29/10/

5/78 Knaccugukamms opraHHueCKuX BEIIECTB. %'gﬂf‘fg%ﬂ sewjecms https:// Iesson._edu.ru/04/10https://re
; épégdwu Z;‘é’;i’;’fg’%;w sh.edu.ru/subject/29/10/

6/79 Knaccubukarms opraHHueCcKuX BEIIECTB. pasnbix Kraccos https:// Iesson._edu.ru/04/ 10https://re
opeanueckux eeujecms. sh.edu.ru/subject/29/10/

Meramnsl. Ionoxenue B Ilepuommueckoii | A-mooem, ceoiicmea https://lesson.edu.ru/04/10https://re
7180 | cucreme. CTpoeHue aTOMOB.. Z}?ﬂ e]’g';iegzjaa’“’me””e ¢ sh.edu.ru/subject/29/10/

8/81 IIpocteie  BemectBa.  Kpucraaindeckue https:// Iesson._edu.ru/04/10https://re
peLIeTKN sh.edu.ru/subject/29/10/

9/82 Asmtorponust @u3nyecKne CBONCTBA. https:// Iesson._edu.ru/04/10https://re
sh.edu.ru/subject/29/10/

10/83 OO0ue XUMHUYECKHE CBOMCTBA METAIOB https:// Iesson._edu.ru/04/10https://re
sh.edu.ru/subject/29/10/

11/84 OO0Le XUMHUYECKHE CBOMCTBA METAIOB https:// Iesson._edu.ru/04/10https://re
sh.edu.ru/subject/29/10/

12/85 CsoiictBa Fe, Mn, Cr. https:// Iesson._edu.ru/04/10https://re
sh.edu.ru/subject/29/10/

13/86 CsoiictBa Fe, Mn, Cr. https://lesson.edu.ru/04/10https://re

sh.edu.ru/subject/29/10/
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CsoiictBa Fe, Mn, Cr.

https://lesson.edu.ru/04/10https://re

L4587 sh.edu.ru/subject/29/10/
15/88 OKcHIBI ¥ THAPOKCHIBI META/UIOB. 3HAUYCHUE https://lesson.edu.ru/04/10https://re
METaJLIOB. sh.edu.ru/subject/29/10/
16/89 Koppo3us meramnos https:// Iesson._edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
17/90 Koppo3us meranios https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
18/91 Oo6r1re crmoco0bI MOTyUEH s METAILIOB https:// Iesson._edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
19/92 DnexTponus . snexmponus conetl https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
20/93 DnexTponus https://lesson._edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
21/94 CocraBiieHre M pENICHNE TEHETHIECKUX CXEM https://lesson.edu.ru/04/10https://re
1o Teme «MeTauibh» sh.edu.ru/subject/29/10/
99195 Pemenue 3ama4 o reme: «MeTauibh https:// Iesson._edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
23/96 3auem Ne 1 no meme: «Memanviy https:// Iesson._edu.ru/04/ 10https://re
sh.edu.ru/subject/29/10/
Hemeramnsr. TTonoxenne B Ilepumommueckoit | J. Mooenu, ceoticmea https://lesson.edu.ru/04/10https://re
oa/g7 | CHCTEME. Crpoenne aromoB. IIpocTeie sh.edu.ru/subject/29/10/
BELLECTBA. Kpucramiudeckue  pelieTku.
Amnorporus Oru3nveckre CBONHCTBA.
25/98 Hemeramabl. XuMHUYECKHE CBOMCTBA. https://lesson._edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
26/99 BoopoHbie coeIMHEH s HEMETAIIIOB https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/
27/100 Kucnopoacoaepxarime COCTUHEHHSI https://lesson._edu.ru/04/10https://re
HEMETaJJIOB sh.edu.ru/subject/29/10/
28/101 Ilpakmuueckan paboma Nel «Ilonyuenue, cooupanue u
pacno3naseanue 2a3oe U u3yuenue ux ceolcme
29/102 Ilpakmuueckan padoma Nel «Ilonyuenue, cooupanue u

pacno3naeéanue 2a3oe U u3yuenue ux ceoiicme)
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https://resh.edu.ru/subject/29/10/

30/103

CocTaBieHHE U pelIeHUE TeHETHIECKUX CXEM
no teMme: «Hemeramibn

https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/

31/104

CocTaBieHHE U pElICHUE TeHETHIECKUX CXEM
no teMme: «Hemeramibn

https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/

32/105

Pemenue 3amau nmo reme: «Hemeramis»

https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/

33/106

3auem Ne 2 no meme. «Hememannvr)

https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/

34/107

Kucnorel opranuyeckne W HEOPraHHUYECKHE.
Kinaccudukarnuu. OO1ue cBOMCTBa KUCIIOT.

JI.O.Ne 10. Cpasrenue
CBOUCME KPeMHUEBOL,
gocghopnot, ceproti u
XJIOpHOUL KUCIOM, CEPpHUCTOU
U CepHoll KUcnom;
asomucmou u a30mHou
KUCI0M.

https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/

35/108

Ocob6ennoctn  cBoiictB  HySOs(koH1.) w
HNO3; CH3COOH u HCOOH

JL.O.Ne [ 1. Ceoticmea
COJIANOU, CEPHOT
(pasbasnennoit) u ykcychoi
KUucnonm.

https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/

36/109

Pemenne koMmneKCHBIX 3a7ad.

https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/

37/110

Pemenne koMmineKCHBIX 3a7ad.

https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/

OcHOBaHWA OpraHUYEeCKHe M HEOPTaHIMYECKHE
Kaccudukarym. O6mme  cBoOiCTBa
OCHOBaHMM.

JL.O.Me 12. BzaumoOeiicmsue
2UOPOKCUOa HAmMpus ¢
consamu (cynvghpamom meou
(1) u x10pudom ammonus).

https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/

38/111 Ne 13. Paznoxcenue
2udpokcuoa meou (11).
Tonyuenue 2udpoxcuoa
AMIOMUHUA U USYUEHUE €20
amgpomepHbvIX c60LCS.
39/112 BeckuciiopoiHbie  OCHOBaHHSI. Bzaumnoe https://lesson.edu.ru/04/10https://re

BJIMIHUC ATOMOB B MOJICKYJIC AHUJIMHA.

sh.edu.ru/subject/29/10/

AmdorepHbIe OpraHuvecKue u https://lesson.edu.ru/04/10https://re
40/113 -

HEOPraHUYECKUE COCTUHEHHSI sh.edu.ru/subject/29/10/
41/114 AmdorepHbie OpraHuvecKue u https://lesson.edu.ru/04/10https://re

HCOPraHNYICCKNUC COCANHCHUA

sh.edu.ru/subject/29/10/
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42/115 Ilpakmuueckan padboma Ne3 «Cpagnenue ceoiicne HeOPp2aHUYEeCKUX u
Op2AHUYECKUX COCOUHEHUIL)

43/116 Ilpakmuueckan paboma Ne5 Peuwienue skcnepumenmaibHolX 3404y no
HeopzaHuuecKkou Xxumuu

44117 Ilpakmuueckasn padoma Ne5 Pewienue sxcnepumeHmaivHvix 3a0a4 no
Heop2anuiecKoil Xumuu

Ilpakmuueckan paboma Neb6 Peuwienue skcnepumenmaibHolX 3a40ay nO

45/118 N
0P2aHUYeCKOl XUmuu

46/119 Ilpakmuueckan padboma Neb6 Peuwienue skcnepumenmaibHolX 3404y RO
Op2aHUYecKoll Xumuu

leHernyeckass CBsA3b MEKAY  KIaccaMu https://lesson.edu.ru/04/10https://re
47/120 | opraHMyecKux u HEOPTaHUYECKUX sh.edu.ru/subject/29/10/
COCTMHEHUU
leHernyeckass CBA3b MEKAY  KIaccamu https://lesson.edu.ru/04/10https://re
48/1121 | opraHn9IecKux u HEOPTaHUYECKUX sh.edu.ru/subject/29/10/
COEMHEHUM
49/122 Pemenue 3amau mo Teme: «[ eHeTHueckas https://lesson._edu.ru/04/10https://re
CBSI3bY sh.edu.ru/subject/29/10/
50/123 CamocrosTeIpHasgs ~ pabora 10 TeME: https://lesson._edu.ru/04/10https://re
«['eHeTnuecKas CBI3b» sh.edu.ru/subject/29/10/

51/124 Ilpakmuueckas paboma Ne7 I'enemuuecxkan c6a3o medxicoy Kiaccamu
Op2aHUYECKUX U HEeOP2AHUYECKUX COCOUHEHUTL

52/125 Ilpakmuueckan paboma Ne7 I'enemuueckas c6a3o medxicoy Kiaccamu
OP2AHUYECKUX U HeOPZAHUUECKUX COCOUHEeHUT

O00011IeHrEe U CHUCTEMATH3AlMsT 3HAHUH 110

53/126 o
Teme: «BelecTBa 1 ux CBOHCTBa»

https://lesson.edu.ru/04/10https://re
sh.edu.ru/subject/29/10/

54/127 | Konmponvnas paboma Ned no meme: «Bewecmea u ux ceoiicmea»

Tema 5. «Xumuvecknii npaktuxkym» (124.) B Temax

Ilpakmuueckan paboma Nel «llonyyenue, cobupanue u pacnosnagavue 2a3o6 u | 2 yaca
u3yueHue ux ceolucms»

Ilpakmuueckaa paooma Ne2 «Ckopocmb xumuueckux peaxyuiu, xumuueckoe | 1 4ac
pasHogecue»

Ilpakmuueckaa paodoma Ne3 «Cpaenenue ceolicmé Heopzanuueckux u | 1 4ac

Op2aHUHecKuxX coeQUHeHUU»
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Ilpakmuueckan paboma Ned — Pewenue sxcnepumeHmanvuvix 3aday no meme: | 1 4ac
«l'uoponusz»

Ilpakmuueckaa paooma No§ Pewenue sxcnepumenmanvhvix  3a0ay  no | 2 4aca
HeopeaHuyeckou Xumuu

Ilpakmuueckaa paooma Nob Pewenue sxcnepumenmanvhvix  3a0ay  no | 2 4aca
Op2anU4ecKol Xumuu

Ilpakmuueckaa paboma Ne7 Tenemuueckas c6a36 Medcdy Knaccamu | 2 daca
Op2aHUYeCKUX U HeOP2AHUYEeCKUX COeOUHEHUL

Ilpakmuueckaa paboma Ne8 «Pacno3nasanue niacmmacc u 60710KOH» (8 meme: | 1 gac

«Cmpoenue sewecme»)

Tema 6. «Xumus u o0mecTso» (164.)

1-4 1.XuMust 1 IPOM3BOICTBO . Mogenu https://lesson.edu.ru/04/10https://re
/128- TIPOM3BOICTB sh.edu.ru/subject/29/10/
131
2.XUMUS U CENbCKOE XO3IHCTBO J. Komnexiust https://lesson.edu.ru/04/10https://re
ymo0p eHmit sh.edu.ru/subject/29/10/

JL.O. M 14. O3naxomnenue ¢
Koekyueti yooopenuii u

5-8 necmuyuoos.
/132- 15. Osnakomnenue ¢
135 obpasyamu cpedcms

ObIMOBO XUMUU U
JLeKAPCMBEHHbIX NPENApamos,
U3yUeHUe UHCMPYKYULL K HUM
10 NPAGUWILHOMY U
0E30NACHOMY NPUMEHEHUIO.

9-12 3. XHUMHS U DKOJIOTUSA

https://lesson.edu.ru/04/10https://re

/136- sh.edu.ru/subject/29/10/

140
13-16 | 4.XuMus 1 oBCeTHEBHAS KU3HD YEIIOBEKA https://lesson.edu.ru/04/10https://re
/141- sh.edu.ru/subject/29/10/

145

O000menne Kypca odmeil XuMun
(pe3epBHOe Bpemsi — §uacoB)

OO0u1ee ynciI0 YacoB no Kypey-153
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MHdopmaumnoHHan noaaeprKka

https://himija-online.ru/ximiya-v-tablicax/organicheskaya-ximiya-v-sxemax-i-tablicax.html
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/

(Buaeoypokn u koHcneKTbl Xummna 10 knacc (Proc)

https://free.foxford.ru/ege

http://chem.rusolymp.ru OpraHuyeckas XMmm1sa: 3NEKTPOHHbIA y4ebHUK ANA cpeaHei WKobl
https://resh.edu.ru/subject/29/10 /Poccuiickas DjeKTPOHHASI LIKOJIa

o0k wN R

O-METOANMYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O NPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJI1d YYUEHUKA

* Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A., JIéBkun A.H., AkiimonepHoe oOIeCTBO
«M3narenbctBO «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

INa6puensn O. C., Xumus. HactonpHas KHUTA YUYUTES

Kapmosa A.A. A.H.JleBkun Oprannyeckast xumus 10k1 yaueOHUK AKageMUueckor rTuMHa3uu (DJIeKTPOHHBIA BapUaHT
yueOnuka) U3a-so C-IlerepOyprekoro ya-Ta 2021

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
https://lesson.edu.ru/04/11

https://resh.edu.ru/subject/29/11/

https™// orgchem.ru


https://himija-online.ru/ximiya-v-tablicax/organicheskaya-ximiya-v-sxemax-i-tablicax.html
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://free.foxford.ru/ege
https://resh.edu.ru/subject/29/10%20/Российская

	2. https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
	3. (Видеоуроки и конспекты Химия 10 класс (ФГОС)

