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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npenacraBieHHbIX B PeaepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpemnoiaBaHus
yuyeOHOro mpenMmera «XuMus» B 00pa3oBaTeNbHbIX Opranu3anusx Poccuiickoi
Qdenepanvy, peaqu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)KeHM «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HA YpPOBHE YIIyOJNEHHOTO HM3Y4YEHHUs 3aHMUMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
WN3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX auddepeHnnpoBaHHOTO,
npouabHOrOo OO0y4YeHHs, MpPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO ISt
aZanTalyy UX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
IIPOJIOJDKEHUST 00Y4YeHHUsT B OpraHu3aiusax mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBISECTCA OAHOW M3 MPUOPHUTETHBIX TUCIUTIIUH.

B nporpaMmme mno XuMHM Ha3HaY€HUE TpeIMeTa «XHUMHUS» TOTydaeT
noJpoOHYI0 ~ MHTEpIIPETAli0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxkeHusMu PI'OC COO o B3auMOOOYCTIOBICHHOCTH IIECJICH, COACPIKaHMS,
pe3yNbTaToB O0yueHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBIMTYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJICIYIOIINE BBIMOIHSIEMBIE MPOTPAMMOM TI0
XUMUHU (PYHKITUN:

e UH(POPMAIIMOHHO-METOANYECKAs, peaju3alus KOTOpoil  obecrieunBaeT
NOJIyYEHHE TPEICTABICHUS O LENsX, COAepXkKaHUM, OOLel cTpaTeruu
o0y4yeHus, BOCIIUTAHUS U PA3BUTHSA O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHU3alMOHHO-TJIAHUPYIOLIasi, KOTopasl MpelycMaTpuBaeT ONpeiesieHue:
OPUHIUIOB  CTPYKTYPUPOBaHUS M IOCJIEJOBATEIBHOCTH  HM3yUEHUS
yuyeOHOro  Marepuana, KOJMYECTBEHHBIX W  KAUeCTBEHHBIX  €ro
XapaKTEePHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII M OLEHKHM O0Opa3oBaTENbHBIX IOCTHKCHUH OOYyYarommxcsi B
paMKax HWTOTOBOM arrectal B (GopMe €IUHOrO TOCYIapCTBEHHOTO
HK3aMEHa M0 XHUMHH.

[Iporpamma a1t yriayOnE€HHOTO U3yYEHHS] XUMUU:



e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE 1JIs
M3yUeHUsI B  paMKaxX OTACJIbHBIX mpoduied, mnpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUPOBaHUE €ro Io KjaccaM, OCHOBHBIM
coJiep>KaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e 1a€T MPUMEPHOE paclpeiesieHre Y4eOHOrO BPEMEHU, PEKOMEHIYEMOTO JIJIst
U3YUYEHUS OTJEIbHBIX TEM;

elIpEJJIaracT MPUMEPHYIO  IOCIEI0BATEIBHOCTh  HU3YUEHUS]  y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e 1a€T METOIMUECKYIO UHTEPIIPETALIUIO LIeJIeH U 3a/1au U3y4yeHus mpeaMeTa Ha
yrayoJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPKATEIbHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX PE3YJbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHUCTBHIM  OOydYaromerocs IO OCBOCHHIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU TPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOW MTPOrpaMMoil MO  XUMHH
o0s13aTeNbHON (MHBAPUAHTHOW) COCTABIISIONICH coJepKaHus ydeOHOro Ipeamera
«Xumus» O0cCTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHATUBHON COCTaBJISIOINICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBMM C HAINpPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TIPEeIMETOB ©0a30BOro u yrayOJE€HHOTO YpPOBHEH B CHCTEME
mudGepeHIIMPOBAaHHOTO OO0yUYEHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  MOJYyYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX MW3yYCHUSA CHCIUATBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3ydeHHe MpeaMeTa «XUMH» OPUCHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCS, BRIOPABIINX OMPEAEIEHHBIA MPOPUITH
oOydeHwsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuii ®I'OC COO Kk MIaHHPyEMBIM pe3yiabTaTaM OCBOCHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBbl CpPEIHEro O0OIero o0pa3oBaHUs
uU3yueHue rnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXke Ha pelIeHHue 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUH, YMEHHHN palMOHalu3aluu y4eOHOro Tpyaa u
00O0OIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMMEIOIMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XuMUs» Ha ypOBHE YIIYyOJEHHOTO M3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranudeckas xumusi». [lpu onpeneneHun mojaxoa0B K 0TOOPY U CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHUuYecKass XHMHS» COCTABJISET COBOKYIHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUN, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMera. JTa cucTema
3HAHMM TOJYy4YaeT OMNpeAeEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIHNK 00BEM  (HAKTOIOTHUYECKOTO
matepuana. Tak, Ha YriayOJ€HHOM YpOBHE H3Yy4YeHHUs IMpeAMeTa obecredyeHa
BO3MOXKHOCTb 3HAYUTEIBHOTO YBEIWYEHUS OO0BEMa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJIeHUsI
NPEJICTaBIEHUH O CTPOCHHMM BEIIECTBA, XMMHYECKOW CBA3M U 3aKOHOMEPHOCTSX
NPOTEKAaHUs PeaKIIfii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS] XMMHUYECKOW KUHETUKU
U TepMoauHamuku. W3yuenue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEICTABICHUAX O CTPOCHUHM aToMa. XUMHUYECKask CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI IHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHur, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUNIOB ~ pEaKiui  JOomodHseTcss  (OpMHpPOBAHHUEM  MPEACTABICHHA 00
AMEKTPOXUMHUYECKUX MPOIIECCaX M ANEKTPOIU3E PACINIABOB U PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOM CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HaueHWE WMEET TO, YTO Ha COJEpKAHUE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUSI I KJIIACCOB OMPEAeIEHHOTO MPOQuiIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOINOJHEHWHA K oOOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIUSHUE CMEXHBIC TIPeaIMeThl. Tak, Hampumep,
B COJICpKaHUM TpEaMeTa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0ibinoe
3HaueHne OyayT WMETh DJIEMEHTHl y4yeOHOro marepuana mo obmeit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIAaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUIl B XMMHHU U B (PU3UKE: ATOMHO-
MOJIEKYJsipHas Teopusi (MOJEKYJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ouonornyeckoro npoduiisg OONbIIMKA YAeNbHBIA Bec OyleT MMETh OpraHuyecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb 1l OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTbI, KaK JUOUABL, O€NKHU, YIJIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE W CBOMCTBAaxX INpPEACTaBUTEINEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mmane ¢GopmupoBaHHs OCHOB HAy4YHOIO MHUPOBO33PEHHUS, OCBOCHHMS
0OLIIEHAayYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS3X C Y4YEOHBIMHU TMpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeaIMeTHbIX obOnacteli «EcTecTBeHHO-HAay4dHBIE mpeaMeThl», «Maremaruka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oobpasoBanus (Ha 6a30BOM
yYpOBHE), 3a7laueil MEePBOCTETICHHONW 3HAYMMOCTH SIBIISIETCSI (POPMUPOBAHHE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3a7a4yd Ha YIUIYOJIEHHOM YPOBHE U3YYECHHs] NpeIMeTa Mpeirnoiaraet
pean3alMIO TAKUX LIEJIEH, KAK:

e popMupOBaHME TPEACTAaBICHUN: O MaTEpPUATLHOM E€IUHCTBE MHUpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecreueHUuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B  PELIEHUH  IpodiieM
AKOJIOTHYECKOM, YHEPreTUIECKON M MHIIEeBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JaHNU HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecnevyeHny panuoHaIbHOIO MPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEHl KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTHYECKU
000CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

*eOCBOCHHE CHUCTEMBbl 3HAHWM, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIAMEHTAITBHBIX
MOHATUM, 3aKOHOB M TEOPHUM XWMHH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

 popMupoOBaHUE y o0yyarommuxcst OCO3HAHHOT'O MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKHUX 3HAHUW I OOBSCHEHUS
KITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsI OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHsI TTPOOJIEM, CBA3aHHBIX C XUMHEH, IPOrHO3UPOBAHMS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOHN JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM W IEepepadOTKOU
BEIIECTB;

o yTIyOJICHUE TIPEJICTABIICHUH O HAYYHBIX METOJIaX MO3HAHUs, HEOOXOIUMBIX
JUISI TIPHOOPETCHHMsSI yYMEHHWH OpPHUEHTHUPOBATHCA B MHUPE BEIIECTB H
OOBSCHCHHS XWMHWYCECKHMX SIBJICHHH, HMMCIOIIMX MECTO B TMPHUPOJE, B
NIPAKTUYCCKOM JIeITEIbHOCTH M TIOBCEIHEBHOM KU3HH.

B 1mraHe peanmuzanmuy TEPBOOYEPEIHBIX BOCHUTATCIBHBIX W Pa3BUBAIONIUX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIEero OOpa3oBaHUS TPU H3YUYCHHUH
npeaMera «XuUMHs» Ha  yrAOyOJEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTh
NpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIIUTAaHUE YOEKIEHHOCTH B IMO3HABAEMOCTH SIBJICHUM MPUPOJIbI, YBAKCHHUS
K TIpOIleCCYy TBOpUeCTBAa B OOJACTH TEOPETHUYECKUX U TMPUKIAHBIX
UCCJIeIOBAaHUIN B XUMUH, dbopmupoBanue MHUPOBO33pEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHEC MOTHBAIIMM K OOYYCHHI0O U TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHHSA
00IIeYeI0BEYECKUX [IEHHOCTEH;

e PA3BUTHE I103HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKUX
crocoOHocTel oOydarommuxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW TTPO()eCCHOHATBHON M OOIIECTBEHHOU JCATCIBHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e popMupoBaHHE yMEHWUH H HABBIKOB PAa3yMHOT'O MPHUPOIOINOIH30BaAHNUS,
Pa3BHUTHE DKOJIOTHUECKONU KYJIbTYpPbl, TPUOOPETEHUE OIbITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIHbHOCTH.

OO6muiee ynciao 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUU Ha YTITyOJIeHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMHUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COEAUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BaJleHTHbIE BO3MOKHOCTH aToMa YIJIEpoAa. XHMMHUYECKAsl CBA3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUAU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBoWHasE U TpoiHas cBa3b. CrocoObl pa3pbiBa CBS3El B MOJIEKYJax
opranndeckux BemiectB. [loHsiTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeguHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYeCcKUX coequHeHUuN. MoleKkynspHble U CTPYKTYpHBIE  (QOPMYIIBL.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetHas. WM3omepus. Buuabl u30Mepuu: CTpyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN d(PHEKTHI).

[IpencraBnenne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHaTue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa opranumdyeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobenHoctu U KiaccuuKanus OpPraHUYecKuXx peakuuid. OKUCIUTETBHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILLCHUI:
O3HAaKOMJICHHE ¢ oOpa3laMu OpraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITBl 110 IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(maBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOWTasiel yriepona, o-cBsi3zb. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME peaklnil pauKaJIbHOIO 3aMEIICHUSI.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTEKCaH) IUKIoaaKaHoB. CrocoObl MOJy4YeHUS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, 0o601mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB,  Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUHEHUS, 3aMCILCHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aliuu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMECHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHbBIC,
Kymynuposarnuvie). OCOOEHHOCTH IJIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOWCTB
cOnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX JUueHOB. CrocOObI MOTyYeHUs U IPUMEHEHHUE aJIKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psj ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKHHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKUHOB.
XHWMHUYECKHE  CBOMCTBA:  PEaKIUMU  NPUCOCAMHEHUS,  OUMEPHU3ALUH U
TPUMEPU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIC peakiny Ha TPOHYIO CBsA3b. CIOCOObI MOIydeHUS
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBoAopoAbl (apeHbl). ['OMONOrMYecKuil psii apeHoB,
obmrast hopmysa, HOMEHKIATypa U H30MEpPHs. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH301a. DU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJIbLE U
YIJIEBOJOPOJHOM paJuKale, peakUud NPUCOECAMHEHUS, OKUCJIEHHUE TOMOJIOTOB
O6enzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE HA TMpPUMEpPE AaTKUIBHBIX PaTUKaIoB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoa. [lomumepusamus ctupona. CiocoObl MOTydeHUS U
MIPUMEHEHUE apOMAaTUUYECKHUX YTIIEBOJIOPOJIOB.

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



MEPEroHKa, KPEKUHI (TePMUYECKUM, KATAIUTHUYECKU), pUPOPMUHT, MUPOIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMeleHns TajoreHa Ha TUIPOKCOTPYNIly, HHUTPOTPYIIY, HUAHOTPYIIY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHMKE U TMPU CHUHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEepMaHTaHaTa Kajus, B3aUMOJICHCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJydeHUE OITHICHA U
U3Y4YeHUE €ro CBOWMCTB, O3HaKoMjieHHe C KojulekuusmMu «Hedtb» u «Yromby, C
oOpa3liaMyd  TUTaCTMAcC, KaydykKoB M PE3UHBI, MOJCIUPOBAHUE MOJICKYI
YII€BOJOPOI0OB U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudeckKue coeJHHEHHUA.

[IpenenvHble omHOaTOMHBIE CcHUPThHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuilt psa, obmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U  kiaccudukamus. @dusznueckre CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, Jeruiparalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMH  KHUCIOTaMHU.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa U n3oMepusa. OcoOeHHOCTH (HU3UYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ASTUJIEHIVIMKONb U TIULEpUH. DuU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIUU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBneHne 0 MexXaHHW3ME pPEAKIUN HYKICO(DMIBHOTO 3aMEIICHHS.
HelictBe Ha opranu3M 4enoBeka. CrnocoObl MOMYyYEHHUS] U TMPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUIPOKCOTPYIIBI U
O0eH30apHOTO snpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauecTBeHHble peakiuu Ha (eHos. ToxkcuuHOCTh (heHoda.
CrniocoObl nosrydyeHus u npuMeHenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, uzomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA albJETUIOB U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi JITepuUKaIUU, PEAKIUU C Y4aCTHEM YTJIEBOJOPOJHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICIIHUX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAs, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upnl. ['oMonornueckuii psa, oOmas Qopmyna, uzomepus u
HOMEHKIaTypa. Du3nyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpeIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpEeAEIbHBIX KUPHBIX KUCIOT. JKuphl B IpUpo/IE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapakrepucTuka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, TU-
¥ Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PYyKTO3a, ramgakto3a, pubo3a,
ne3okcuprdo3a. duznyuecKkue CBOMCTBA W HaxoxJeHue B mpupoje. dorocunres.
XHUMUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIUPTOBBIX U AJIbACTUIHON
IpynI, CIOUPTOBOE W MOJOYHOKHCIOE Opokenue. [IlpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MalbTo3a U
JaKkTo3a. BoccTaHaBnMBarMME U HEBOCCTAHABIMBAIOIINE AUCaxapuabl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lomucaxapuasl: kpaxmail,
[NIMKOTeH U 1emnono3a. CTpoeHHe MaKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
LHEJUTI0NIO3bl.  PU3MYECKHMe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmaja: TMApPOJIN3, KAYECTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
pPacTBOPUMOCTH PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICMCTBUE ITAHOJA C HATPUEM,
OKHUCJIEHUE ATWJIIOBOI'O CIIUPTA B albJETH] HAa PACKaJIEHHOM MEIHOM INPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJeTUlibl (C TUIPOKCUIIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIEepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmayia C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 337a4 no TemMaM «CnupThl U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE d3PUPBD».

A3oTcoaep:kalye OpraHudeckue coelMHeHnsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTuyecKkue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue moiekysn, obmas ¢opmyia, U30MepHs, HOMEHKIATypa U (U3UIECKUE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpEJACTaBUTE]Ib aMHUHOB apoMaTtudyeckoro psjaa. CrpoeHue
aHwIMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKkyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuUMeHeHue anudaruyeckux amuHOB. [lonmydenue anunuHa u3
HUTPOOCH30I1A.

AMuHOKuCcI0TEL.. HomMeHknarypa u nuzomepusi. OTaelbHbIe TPEACTABUTENH O-
AMHMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklus TMOJUKOHJEHCAlUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 NENTUIOB.

benkn kak npuponHele nonuMmepsl. llepBuunas, BTOpMYHAss W TpeTUYHAsS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JEHATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HM3YUYEHHsI BEIIECTB W HX IPEBpaIlCHUN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HarpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKH, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3zoTtconepxamue OpraHu4eCcKue COEZIMHEHUS u «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BricokoMoOJIeKYJISAPHbIE COCIUHECHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISAPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuansl. Ilmactmacchl (TOMUATUIICH, TOJUIPOIMIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30MIPEHOBLIN) U CUITUKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH U JIaBCaH).

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISALIME OJUMEPBI, OMOpa3iiaraeMble OJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE ¢ 00pa3liaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiekyasspHOi (HOPMyNbl OPraHMYECKOTO COCJAMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOU  (OpMYJIBl OPraHUYECKOrO COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYecKOro BEIIECTBA HA OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIHM CIIOCOOOB
NOJIyYEHUS, OMNPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBSA3EH NMPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHSTHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mre ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (HaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaius, HaOIIOJeHNEe, HW3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €IUHUIbLI U3MEPEHUS, CKOPOCTb, SHEPrus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHUE,



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

['eorpadus: mone3Hble HCKOMAaeMbIe, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIHE CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHNA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpOBHE CPEIHETro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4JarolmUMHCST POCCUMCKON TpaKJaHCKOM MJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIUYUE
IPABOCO3HAHMS, IKOJIOTMUYECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD LI€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JeATEIbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

OCO3HaHMS 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH Y4YeOHBIX U MO3HABATEIBHBIX 3aJ1ay, BBHIMOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAy4YHOMY HAacJIEIUIO
OTEUYECTBEHHON XMMUM;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MIPAKTHUECKOTO
MPUIOKEHHUS] XUMHM, OCO3HAHUSI TOrO, YTO JAHHBIE HAaYKH €CThb pPE3ylbTaT
JUINTENbHBIX ~ HAOMIONEHUM, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3AHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIICH C
MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS TOCJIEICTBUI
MOCTYTIKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 370poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIroIcHUsT TIpaBUJl Oe€30MacHOro oOpallleHus ¢ BellecTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

NMOHUMAHUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (YNOTpeOIeHUs
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOM
JESTEIbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHUHW NPaKTUYECKUX 3ajad
COIMAIbHOI HANPaBJIEHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

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

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3yJibTaTaM TPYJI0BOW JEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAUBUIYAIbHON TpPaeKTOpUH
oOpa3oBanusa, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH IIeTIECO00Pa3HOTO OTHOMICHUS K TPHPOAE KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MJIE;

MMOHMMAaHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JIOCTHIXKCHUN XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKe, CHOCOOHOCTU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemodoouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKPYKaroleM MHUpPE KaK O €IWHCTBE MPHUPOJbI U YEIIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHSI;

yOeXXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
OUMBWIN3AUMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W Ba)XXHOM pOJIH B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI00ATBbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUHM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOMGOPTHON KU3HU KaXKJIOTO 4YjeHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMaHUs CYHIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpa H
MIPOUCXOAIINX B HEM U3MEHEHUI, YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIFOUCHHS Ha
OCHOBE Hay4yHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATEIbCKOU €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHHIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 10 XHWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K OCOOCHHOCTSIM TpyJa B pa3auyHbIX cepax npodhecCHOHATbHOM
NeATEebHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUSA, OTPAXKAIOLIUE
LEJIOCTHOCTh HAyYyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCIIe0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCTIEPUMEHT U JIpyTHUE);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIOJIb30BATh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHHUBEPCAIbHBIC YYCOHBIC
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JIEHCTBUSMMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe JAeCTBUS:

CaMOCTOATENbHO  (OpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCHTh PE3YJIbTAThl AESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS VISl OOBSICHEHUS OTJEIBHBIX (DAKTOB H
SIBIICHUI;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIUil;

yCTaHABIIMBATh MNPUYMHHO-CICICTBEHHbIE CBA3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSThH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIU, MPEOOPA30BHIBATH MOICIIbHBIC MPE/ICTABICHUS — XUMUYECKU
3HaK (CHMBOJI) »JJIEMEHTa, XuUMHUuUeckas (QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIIe0BaTEIbCKUE IeHCTBUS:

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

dbopMyITHUpOBATH LIEJIHM U 33J1a4d UCCIICIOBAHMS, UCIIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITeTbHO CGhOPMYIUPOBAHHBIE BOMPOCH B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI I (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUH;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHWUPOBAHHUS M TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJI0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000ITIeHNs ¥ BBIBOBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYECHHUYECKOM HCCIEAOBATEIBCKOM UM  MPOCKTHOM
JEATEeNIbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTHYECKUX 3a]a4, NPUMEHEHUIO Pa3InYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPOpManuu (HAy4HO-
NOMYJsIpHAsT JIUTepaTypa XUMHYECKOTO COJEp)KaHUs, CIpPaBOYHbIE TOCOOUS,
pecypcel MHTepHeTa), aHaIM3UpoBaTh WH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS  BBITIOTHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO THUIIA;

NpUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHpopmarmu (cxeMbl, TpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu padbore cC
XUMUYECKOW WH(MOpMalMel: NPUMEHITh MEXNpeIMeTHbIe ((puU3nUecKkue u
MaTeMaTUYeCKre) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATypPbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ:



3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0J1€ 1UAJI0Ta U/WUiIH
JTUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPENTOKEHHUS
OTHOCHTEJIBHO BBINOJHEHMS IPEMJIOKEHHON 3aa4H;

BBICTYNIaTh C IIPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO MPOEKTa, U (HOPMYIUPOBATH BHIBOJIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUN B
X0J1e 00CYXJIeHUsI 1 0OMEHa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBJISTH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, ONpenessis €€ Leaud M 3aJaud, KOHTPOJIUPOBATH MU IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJJIaraéMblii  aNrOpUTM JEHUCTBUI TIpH
BBIMIOJTHEHUM Y4YeOHBIX M HCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haunbosee
3G (eKTUBHBIN Ccrmoco0 HX pemieHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEAKLHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpPOBHE Ha YPOBHE CpeJHEro oO0mero o0pa3oBaHMs BKIIOYAIOT CIECIU(PUICCKHUE
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIC 3HAHMSI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU M MPEOOPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THYHBIX yUEOHBIX
CUTyalusiX, a TAKKE€ B PEaIbHBIX )KM3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX C XUMHUEH. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpPaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYEHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ pojidi B 00€CHEYeHUU YCTOWUYUBOTO
pPa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, YHEPTETUUECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3[JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHuu palMOHAIBHOTO
MIPUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI M OOIIEH KYJIbTYphI
YeJIOBEeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO U IPUPOJIHOM CPELIE;

BJaJICHUE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralOLIUe MOHATUSA — XUMHUYECKHUI AJIIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO30OYXIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTaNei, HOH, MoJieKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BEM, YIIepOAHBINA CKENET, PYyHKIIMOHAIbHAS
Ipymmna, pajgudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAs (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPHI, T'OMOJOTHYECKUNA psAJl, TOMOJOTH, YTIEBOJAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKAlUe OpraHUYeCKUe COCAMHEHHs, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTtnepoBa, 3akoH cCoOXpaHEHHsI MacChl BEUIECTB, 3aKOH COXpPaHEHUS
U TPEBPAIICHUS DSHEPrUM TMPU XUMHUYECKHX pPEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
O MEXaHHW3MaxX XHMHYECKHX pPEaKLUHUi, TEPMOAUHAMUYECKHX M KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYEeCKHE CBEJICHHUS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH M 0€30macHOM
UCIIOJIb30BAaHUM BAXKHEUIITUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YelIOBeKa, OOMIMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOM3BOICTBA METAHOIA, TTepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITHUSA MPU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEIETHBIX) (HOPMYJT OpraHUIECKUX
BEIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PaCKpPbIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHi, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLTIOCTpAIun
UX XUMHUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYECHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNPEAeIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpEeJCTABUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TONYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (opMalbAETUll, aleTalbIerua, aleToH, MypaBbHHAas
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTUHOBAST KUCJIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U3O0MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYeCKUX COCAWHEHUSX (KOBaJE€HTHAs W HWOHHAs CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa jyisi 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTb  YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
dbu3uYecKkue MU XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: aJIKAHOB, ITUKJIOAJIKAHOB, aJIKEHOB, AJIKAJMECHOB,
QJKUHOB, apOMAaTHUYECKUX YIJIEBOJOPOJOB, CIUPTOB, aJIbJIETUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, POCTHIX U CJIOXKHBIX A()UPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMHUHOB, aMHHOKHCJIOT, OEJIKOB, YIJICBOJAOB (MOHO-, IH- W TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXAY  HUMU  YpPaBHCHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIMNA C MCIOJIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEPXKIAaTh HA KOHKPETHBIX IPUMEpPaX
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYCCKUX COCTUHEHUN OT
KpaTHOCTH U THIIA KOBAJEHTHOM CBS3H (G- U M-CBS3M), B3aUMHOTO BJIMSHUS aTOMOB
Y rpynn aTOMOB B MOJIEKYJIax;

c(hOopMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTHIECKOE TPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAaHWHW O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HAHUS — HAOJIOACHUN, U3MEPECHUH, MOJICIUPOBAHUH, YKCIICPHUMEHTE
(peanibHOM U MBICJICHHOM) U YMEHHUS MPUMEHSTh 3TH 3HAHUS;

c(hopMHUPOBAaHHOCTH YMEHHUS MIPUMEHSTh OCHOBHBIC omnepanuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyUYECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTb YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHUs CYIIHOCTU MaTepPUAIbHOIO EIWHCTBA MU,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XMUMHUYECKUX PEAKIIUNA C UCIOJIb30BaHUEM (PUBHUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BElIECTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJIOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
MPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHSATHSI TPAMOTHBIX PEIICHUN
poOJieM B CUTYaIMIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHPHO IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKLIMUHU YIIE€BOJAOPOJOB PAIMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
33/1ad 10 PACIO3HABAHWIO OPraHWYECKUX BEIIECTB) C COOJIOCHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1Aa0OPAaTOPHBIM O0OPYIOBAaHHUEM,
dbopMynupoBaTh I11€b HCCIACAOBAHUSA, IMPEACTABISATh B pazIudHOU (dopme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBUiIa SKOJIOTHICCKH 11eIIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3I0POBBS, OKPYKAIOIICH
MPUPOJTHOMN Cpelibl U JOCTHXKEHUS €€ YCTOMYUBOTO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazarens [IK;

aHAJIM3UPOBATH 11€JIECO00PA3HOCTh NMPUMEHEHUS OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOIICHHS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBJIATh IICJIICHANIPABICHHBIA TOMCK
XUMHAYECKOU MH(MOPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoil mHGopMmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHaJIM3MPOBAaTh XUMHUYECKYI0 MH(OpMaIMIo, mepepadaTeiBaTh €€ M UCIOJIH30BATh
B COOTBETCTBHUU C MOCTaBJICHHON y4eOHOM 3a1adeH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
. bubnuoreka [JOK
1.1 CTpOEHUS OPraHnYeCcKUX coequHeHuil A. M. 8 0 0
https://m.edsoo.ru/d69df650
byrneposa
0 0
Hroro no pazneny 8
Pasznes 2. YriieBoaopoanbl
)1 [IpenenvHbIE YrIIEBOAOPOILI — AJKAHBI, 5 0 0 bubnuoreka [JOK
' IUKJIOAJIKaHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yriaeBoIOPOIbl: aJKEHBI, 14 0 1 bubnuoreka [IOK
) AJIKaJIUE€HbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A €CKHE yriie e 8 0 0
POMATHHECKHE YIICROZIOPOLL! (aperiei) https:/m.edsoo.ru/d69df650
54 [IpupoaHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 0 0 bubnunorexa [JOK
' nepepaboTka https://m.edsoo.ru/d69df650
2.5 l"asioreHnpou3BoAHbBIE YTIEBOJOPOIOB 4 1 0 Bubmiorexa OK
https://m.edsoo.ru/d69df650
Hroro no paszneny 35 1 1
Paspnen 3. Kuciiopoacoaep:xanue oprann4ecKkue coeJHHeHUs!
3.1 Cruptsl. DeHon 11 0 1 Bubmmorexa LIOK

https://m.edsoo.ru/d69df650




KapOoHumbHBIE COCTUHEHUS: alIbJICTUIBI U

3.2 ketoHbl. Kap6oHOBbIe KUCIOTHI. ClIOKHBIE 21 bubmorexa LIOK
https://m.edsoo.ru/d69df650
a¢upsl. XKups
3.3 YraeBoib 9 bubmorexa HOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus
4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 12 bubmmorera [TOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
bu6moreka [IOK
5.1 BricokoMosIeKyIsIpHBbIE COCTMHEHUSI 6
https://m.edsoo.ru/d69df650
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102










IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne [ara DJIeKTpOHHbIe N poBbIe
Tema ypoka KontposbHusbie | IlpakTuyeckue
n/n Bcero HU3y4YeHHs o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
1 npe CTaBJICHUE O 1 0 0 bromorexa OK
ped 02.09.2024 | https://m.edsoo.ru/3686e6f5
MHOT000pa3uu OPraHunYecKuX
CoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
nepoia (OCHOBHOE U
2 1}31236p ; él({Hoe COCTOSIHHS) 1 0 0 Bubnmorera [IOK
YA ’ 02.09.2024 | https://m.edsoo.ru/Ocebfd4c
BanenTHbIe BO3MOXKHOCTH
aToma yriiepojaa
XuMu4eckKas CBsi3b B
OPraHUYECKUX COCTUHCHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUs 1 0 0 Bubamorera [IOK
ooP 04.09.2024 | https://m.edsoo.ru/8d39f5¢8
KOBAQJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHuUs
4 OPraHM4YeCKUX COCTUHEHUN A 1 0 0 bubmmorexa [TOK
P A ) 09.09.2024 | https://m.edsoo.ru/9e595¢b8
M. byrneposa
Buner usomepun: CTpykTypHas,
5 MIPOCTPAHCTBEHHAS. | 0 0 bubnuorexa [IOK
DnexTpoHHbIe 3G (HEKTH B 09.09.2024 | https://m.edsoo.ru/b0e61661

MOJICKYJIaX OpTaHNUYCCKUX




COEIMHEHUN

IIpencrasnenue o
KJIacCU(UKAIIUU U

bu6mmoreka [IOK
6 CHCTEMaTU4YeCcKast
11.09.2024 | https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubmmoreka [{OK
OpraHUYeCKON XUMHUHU 16.09.2024 | https://m.edsoo.ru/ba5706aa
CucreMaru3anus 1 0000IIeHNe bubmmoreka [{OK

8 .
3HAHUH 110 TEMeE 16.09.2024 | https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM psL,
obmas Gopmymna,

9 HOMEHKJIaTypa U U30MEPHS, bubnuoreka [JOK
JJIEKTPOHHOE U 18.09.2024 | https://m.edsoo.ru/25a14636
MMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT
DOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK

10 .

CBOMCTBA AJIKAHOB 23.09.2024 | https://m.edsoo.ru/3137711c¢
HaxoxneHnue aikaHoB B
11 npupoae. CnocoObl MOIyYEeHUS bubmorexa LOK
PHPOAE: v 23.09.2024 | https://m.edsoo.ru/259b0a5b
Y PUMEHEHUE AJIKAaHOB
[ukmoankaHbl: 00IIas
(dbopmyna, HOMEHKIIATypa U

12 HU30MepHsi, 0COOCHHOCTH bu6mmoreka [JOK
CTPOCHHMS U XUMUYECKUX 25.09.2024 | https://m.edsoo.ru/156730d2
CBOMCTB, CITIOCOOBI MOJTyYEHUS
Y IPUMEHEHHE

b K

13 Pemrenne pacu€THbIX 3aa4 Ha nommorexa O

https://m.edsoo.ru/bf84d8eb




OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITbI OPraHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JI0JISIM
aTOMOB JJIEMEHTOB, BXOISAIIUX
B ero cocraB. CuctemaTu3ams
1 00001IeHNe 3HAHW 110 TEME

30.09.2024

AJKEHBI: TOMOJIOTHYECKHM ps,
obmas gopmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmmoreka [{OK

14
MIPOCTPAHCTBEHHOE CTPOCHUE 30.09.2024 | https://m.edsoo.ru/273b0ale
MoJeKkysl. CTpyKTypHast M IUC-
TpaHC-U30MEPHS ATTKEHOB
dusndecKkrue 1 XMMUIECKHE
N bubnuorexa [JOK
15 cBolicTBa ankeHoB. [IpaBuio
02.10.2024 | https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl OTy4eHHS U bubnuoreka [IOK
MPUMEHEHHE AJIKEHOB 07.10.2024 | https://m.edsoo.ru/665dc058
[Ipaktuueckas pabota Ne 1 o
17 teMe "llonydeHue stuneHa u bubmmorexa [TOK
i . 07.10.2024 | https://m.edsoo.ru/0941eed8
W3Y4EHHUE ero CBOICTB
Pemenue pacu€THbIX 3aa4 Ha
18 oTpe/ieNieHue MOJIEKYISIPHOM bubnunoreka [JOK
(hopMyITbl OPraHUYECcKOTO 09.10.2024 | https://m.edsoo.ru/e9ea9921
BEIECTBA
AJNKaJMEHbI: CONPSHKEHHBIE,
M30JIMPOBaHHBIE,
19 KyMYJIUPOBaHHbIEC bubmorexa OK
YMYJHP ’ 14.10.2024 | https://m.edsoo.ru/04298c0a

Oco0GeHHOCTH HIIEKTPOHHOTO
CTPOCHHS




XMUMHYECKHE CBOUCTBA

bubmuoreka [IOK

20 CONPSDKEHHBIX IUCHOB 14.10.2024 | https://m.edsoo.ru/e561253d
CriocoObI mosTyueHust 1

21 MPUMEHEHHE AJIKAAUEHOB bubnmorexa LOK

16.10.2024 | https://m.edsoo.ru/1aa81660
AKC
AJIKUHBI: TOMOJIOTHYECKUAN
psn, obmias hopmyna,

2 HOMEHKJIaTypa, SJEKTPOHHOE U bubnuorexa [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE 21.10.2024 | https://m.edsoo.ru/68b6ccdc
MOJIeKYI, pusnueckue
CBOMCTBA

3 XuUMHYECKHEe CBOMCTBA bu6moreka [IOK
ATKUHOB 21.10.2024 | https://m.edsoo.ru/23493a93

24 KauecTBeHHBIE peaknu Ha bubnuoreka [IOK
TPOMHYIO CBSI3b 04.11.2024 | https://m.edsoo.ru/7b1c48da

)5 CriocoObl MOTy4eHHS U bubnuoreka [IOK
IIPUMEHEHNE AITKUHOB 04.11.2024 | https://m.edsoo.ru/a6f9alea
Pemenue 3amay: pacy€rsl no

26 YPaBHEHUIO XUMHYECKOM bubmorexa HOK

06.11.2024 | https://m.edsoo.ru/5db8e526
peakuuu

7 Cucremarusanusa 1 00001eHne
3HaHUU 1O TeMeE 11.11.2024
ApeHbI: TOMOJIOTUYECKUH PsI,
obmras dopmyina,

)3 HOMEHKJIATypa. DJIEKTPOHHOE U bubnuorexa [IOK
IIPOCTPAHCTBEHHOE CTPOCHUE 11.11.2024 | https://m.edsoo.ru/a92a7094

MOJIEKYN O€H30J1a U TONYyoJIa,
ux (usuveckue cBoiicTBa




XUMHUYECKUE CBOMCTBA apPEHOB:

bubmuoreka [IOK

29 peaKIy 3aMeIleHUs 13.11.2024 | https://m.edsoo.ru/ad44alaed
XHUMHUYECKUE CBOMCTBA APEHOB:

30 peaxkuuu IpUCcoeINHEHUS, bubmmorexa [TOK

18.11.2024 | https://m.edsoo.ru/a44alaed

OKHCJIEHHE TOMOJIOTOB O€H30J1a

31 OcoOGeHHOCTH XUMUYECKUX bubnuorexa [JOK
CBOMCTB CTHpOJIa 18.11.2024 | https://m.edsoo.ru/d5018a54
Pemenue pacu€rHbIx 3a1a4 Ha

0 oTpeieJICHUE MOJICKYIISIPHOM bubnuorexa [JOK
(hopMyITBI OPraHUIECKOTO 20.11.2024 | https://m.edsoo.ru/53461a2c
BEIECTBA

13 CriocoOpI oTy4eHus U bubnuorexa [JOK
IIPUMEHEHHE apEHOB 25.11.2024 | https://m.edsoo.ru/6£717d09
I'enetnueckas CBS3b MEKIY

34 pa3IMYHBIMU KJIacCaMU 75.11.2024
YTJIEBOOPOJIOB
Pacuétel no ypaBHEeHUSIM

35 XUMHYECKUX PEaKLUi.
Cucremaruzanus 1 00o01eHne 27.11.2024
3HaHUH 1O TeMeE

36 [Ipuponnsiii ra3. [lomytHbie
He(TSHBIC Ta3bl 02.12.2024

37 KaMeHHBIH yrosiap 1 NpoyKThl bubnuorexa [IOK
ero rnepepadboTKu 02.12.2024 | https://m.edsoo0.ru/69b3398b
Hed1b 1 cniocoOsl eé

33 nepepabotku. [Ipumenenue bubnuorexa [IOK
MIPOJIyKTOB MEepepadOTKH 04.12.2024 | https://m.edsoo.ru/21f9de78

HeTH




39

I'eHeTnueckas CBA3b MEXKIY
pa3IMYHBIMU KJIACCaMU
YTJIEBOAOPOIOB

09.12.2024

40

lNanorenonponsBoHbIE
YIJ€BOIOPOOB: AIEKTPOHHOE
CTpOEHUE; PEaKLUU 3aMEeLICHUS
rajioresa

09.12.2024

bu6mmoreka [{OK
https://m.edsoo.ru/82b4d759

41

[elicTBue menoyen Ha
raJIOTEHIIPOU3BOIHBIE.
B3anmopeiictere
JTUTAIOTCHAIKAHOB C MarHUEM
Y [IMHKOM

11.12.2024

42

Cucremaruzamnus 1 00o01eHne
3HAHUM MO pa3aerny
"Yraesomopoab"

16.12.2024

bu6moreka [IOK
https://m.edsoo.ru/20e8922

43

KonTtponsHas padoTa o Teme
"Yraesomopoab"

16.12.2024

bu6mmoreka [IOK
https://m.eds00.ru/95¢9e¢298

44

[IpenenbHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKUM psi,
obmas Gopmysa, CTpOCHUE
MOJIEKYI, U30MepHs,
HOMEHKJIATypa,
kinaccudukanus, Gu3nIecKue
CBOMCTBA

18.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XuMHdeckue cBolicTBa
IpeACIIbHBIX OTHOATOMHBIX
CIIUPTOB

23.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/26ee34fe

46

CrniocoObl nosryyeHus u
MIPUMEHEHHE OJJHOATOMHBIX

23.12.2024

bubmuoreka [JOK
https://m.edsoo.ru/484100000000000




CIIUPTOB

[IpocTsie 3¢upsr:
HOMEHKJIATYpa ¥ U30Mepus,

bu6mmoreka [IOK

47
0COOCHHOCTH (PU3NICCKUX U 25.12.2024 | https://m.edsoo.ru/c2¢788b2
XUMHYECKUX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

43 STUJICHTJIMKOJIb U TJIULEPUH, bubnuotexa [JOK
ux (pusnvecKre U XMMHUYECKHe 28.12.2024 | https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl nostyueHus u

49 MPUMEHEHHE MHOTOATOMHBIX bubmorexa OK

P 13.01.2025 | https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
. bubnuorexa [JOK
50 (hm3UYecKue CBOMCTBA.
13.01.2025 | https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH peHOIIa
bubmoreka [IOK
51 X i
MMIHCCKHE CBOHCTBA eHOa 15.01.2025 | https://m.edsoo.ru/037ca5t9
CrocoObl MoTy4eHHS U bubnuoreka [JOK

52
npuMeHeHue perosa 20.01.2025 | https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padota Ne 2.

Pemenue skcriepuMeHTabHBIX bubnuoreka [JOK

53
3aga4 no teme "CrnupTel U 20.01.2025 | https://m.edsoo.ru/fd0ced09
henonr"

54 CucremaTu3anus 1 00001IeHne bubnuoreka [JOK
sgagui o reMe AKC 22.01.2025 | https://m.edsoo.ru/1810cb9b
ANbJIErUIbI U KETOHBI:

55 IEKTPOHHOE CTPOEHUE bubmorexa LIOK

P P 27.01.2025 | https://m.edsoo.ru/b139beaa

KapOOHWJILHON TPYIIIHI;




TOMOJIOTHYCCKHUE PAIBI, 061].[351
dbopmyna, u3omepus u

HOMEHKJIaTypa
ANBIErUabl U KETOHBI:
56 (u3HUecCKre CBOMCTBA; bubmmorexa [TOK
’ 27.01.2025 | https://m.edsoo.ru/c887425¢
peaKIuy MPUCOCSTUHCHUS
Peaknuu okucienus u
57 Ka4EeCTBEHHBIE PEAKIIUN bubmaorexa [IOK
peakt 29.01.2025 | https://m.edsoo.ru/a393baa9
aJIBJAETUI0B U KETOHOB
CriocoOblI nosryueHust bubnuoreka [JOK
58
AITBIIETHUIOB U KETOHOB 03.02.2025 | https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE MPEEIbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHHUS UX 03.02.2025 | https://m.edsoo.ru/fecOb113
MOJIEKYJT
M3oMepusa n HoMeHKIaTypa
60 Ka 601?01351)( KHCJIOT nyp bubmmorexa IOK
P . 05.02.2025 | https://m.edsoo.ru/700cc87b
(hu3uvecKue cBOMCTBa
XUMHUYECKHE CBOMCTBA
61 penenbHbIX 0IHOOCHOBHBIX Eubmorexa HOK
pelt A 10.02.2025 | https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco0EHHOCTH CBOWCTB
& MYpPaBbUHOM KHUCIIOTBHI. bubnuorexa [IOK
MHoroo6pa3ue kKapOOHOBBIX 10.02.2025 | https://m.edsoo.ru/bb31be71
KHCJIOT
OCOOEHHOCTH CBOMCTB:
63 HENpEIEeIbHBIX U Eubmorexa OK
e 12.02.2025 | https://m.edsoo.ru/83a08773

ApOMATUYCCKUX Kap6OHOBBIX,




TUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KUCIIOT

[TonATHE O IPOM3BOIHBIX

bu6mmoreka [{OK

64
KapOOHOBBIX KHUCIIOT 17.02.2025 | https://m.edsoo.ru/0d162d9d
CriocoObl nostyueHust u
65 MMpUMEHEHHE KapOOHOBBIX bubmmorera [JOK
p P 17.02.2025 | https://m.edsoo.ru/7c¢065¢9d
KHUCJIOT
CrnosxHble 3(upbl:
TOMOJIOTUYECKHUH psJl, oOras bu6moreka [IOK
66
dhopmyna, nzoMepus u 19.02.2025 | https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
67 .
cBolicTBa 3(pUpoB 24.02.2025 | https://m.edsoo.ru/ad6b94b2
Pemenune pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMUYECKOMN
68 e e/IeNIeHNE
DAL, Ha OTIPEACIEHH 24.02.2025
MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOTO BEIIEeCTBA
[IpakTuueckas padota Ne 3.
69 Pemenue skcnepuMeHTanbHbIX bubnuoreka [JOK
3ama4 1o teme "KapOoHoBBIE 26.02.2025 | https://m.edsoo.ru/486671{b
KkucnoThl. CroxHbie d3QuphI"
Kupsl: ctpoenue, puzndeckue
70 u XIEMI/I‘ICSKI/IC CBo(fII)CTBa bubmmorexa [TOK
03.03.2025 | https://m.edsoo.ru/al9¢5b98
(rumponus)
b K
71 Oco0OeHHOCTH CBOMCTB JKHUPOB, nommorexa 110

https://m.edsoo.ru/b0331922




COJIEPKALIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX
KuCIIOT. JKupsl B mpupoie

03.03.2025

MbL1a Kak COJIM BBICIIHX
KapOOHOBBIX KUCIIOT, HX

bu6mmoreka [{OK

2 moromee aeficraie. Homsrie o 05.03.2025 | https//m.edsoo.ru/3¢566565
CHHTETHYCCKHX MOFOITUX
cpencrBax (CMC)
I'eneTnueckas cBsI3b

73 YIJIEBOJIOPOJIOB U bubnuoreka [JOK
KHUCIIOPOJICOAEPKAITUX 10.03.2025 | https://m.eds00.ru/56790c96
OPraHUYECKUX BEIIECTB

74 Pacuétel no ypaBHEHUAM
XUMHYECKUX PEaKIni 10.03.2025
CucreMaru3anus 1 0000IeHNe bubnuotexa [JOK

75 .
3HAHUM MO TeMe 12.03.2025 | https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTuKa

76 YIJIEBOJIOB U KJIacCU(pUKAITUS bubnuorexa [JOK
yII€BOJIOB (MOHO-, IU- U 17.03.2025 | https://m.edsoo.ru/7a9693al
ToJIMcCaxapu bl )
MoHocaxapusl: puznyecKue

77 CBOMCTBaA If HixojﬂeHHe B bubmnorexa [IOK

17.03.2025 | https://m.edsoo.ru/b4bdda2d

npupoje
IIpuMeHeHnue TIroKo36I, €€

73 3HA4YEHUE B bubmuoreka [JOK
JKU3HEAEeATeIbHOCTH 19.03.2025 | https://m.edsoo.ru/5e61122d
opraHusma

79 Jucaxapusl: caxaposa, bubmorexa LIOK

https://m.edsoo.ru/eb0384e7




MaJIbT03a U JIAKTO34.
Haxoxnenue B npupoe u
MPUMEHEHHE TUCAXaPUJIOB

31.03.2025

[Tonucaxapuasl: ctpoeHue
MaKpOMOJIEKYI, (PU3HYEeCKHe U

bu6mmoreka [{OK

80 XUMHYECKHE CBOMCTBA, 31.03.2025 | https://m.edsoo.ru/72a04508
MIPUMEHEHUE
31 [TonsiTHE 00 MCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX 02.04.2025 | https://m.edsoo.ru/6216e766
Pemenue pacueTHbIX 3a/1a4 HA
2 OIpeEICHUE JIOJIM BhIX0O/1a bu6moreka [IOK
MPOAYKTA PEAKLIUH OT 07.04.2025 | https://m.edsoo.ru/7fded7ef
TEOPETHIECKH BO3MOYKHOTO
23 CucreMaru3anus 1 0000IeHNe bubnuorexa [JOK
3HAHUM MO pa3aerny 07.04.2025 | https://m.edsoo.ru/08d4364c
KonTtponsHas padoTa o Teme
84 "Kucnopoaconepxarniue bubmmorexa IOK
" 09.04.2025 | https://m.edsoo.ru/42c6678e
OPraHUYECKUE COCTMHEHUS
AMUHBL: KJTaccupuKaIus,
CTPOCHHE MOJIEKYJI, 001Iast
85 Cp(f)pMyna, I/I3OMC}I;I/I}I, bubmmorexa [TOK
14.04.2025 | https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa u GuU3NYECcKue
CBOMCTBa
XUMHYECKHE CBOMCTBA bubnuoreka [JOK
86
ann(paTHUECKUX aMUHOB 14.04.2025 | https://m.edsoo.ru/1bc5cf80
AHUJIMH: CTPOCHUE aHWJIUHA,
87 0COOCHHOCTH XUMHYECKUX bubmorexa HOK
16.04.2025 | https://m.edsoo.ru/39cd21{1

CBOMCTB aHWJIMHA




CriocoObI mosryueHust 1

88 pUMEHEHHE AT (aTHUECKIX Bubmrotexa LIOK
p 21.04.2025 | https://m.edsoo.ru/eal 38763
aMUHOB
AMWHOKHCIIOTHI:
HOMEHKIATypa U H30MEPHSL,
89 ¢>H3quCKanc30171CTBa ’ bubmmorexa [TOK
’ 21.04.2025 | https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEACTABUTEH Ol
AMHUHOKHCIIOT
XHUMHYECKHE CBOUCTBA
aMHHOKHCIIOT, X
90 OMOJIOTMYECKOE 3HAUCHUE bubmmorexa TOK
23.04.2025 | https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 U
THIPOJIU3 TICNITHIOB
01 benku xak nmpupoiHbIe bubnuoreka [IOK
MTOJIMMEPBI; CTPYKTYPHI OCITKOB 28.04.2025 | https://m.eds00.ru/429e¢9899
bu6mmoreka [IOK
92 X €CKHE CBOMCTBA OEJIKO
TIMITTICCKHE CBONCTEA DEAKOB 28.04.2025 | hitps://m.edsoo.ru/6237306d
AzoTcoaepkaliue
TeTEePOLUKITHICCKIE
93 coequuenus. HykienHoBrlie Eubmorexa HOK
s PRI 30.04.2025 | https:/m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHUE H
OunoJsiornuecKas pojb
[TpakTrueckas padota Ne 4.
Pemenne skcniepuMeHTAIBHBIX
04 784 [0 TeMe bu6mmoreka [JOK
" é 05.05.2025 | https://m.edsoo.ru/8e3c02d1
AzoTtcoaepamue
OpraHUYeCcKHUe CoeTuHEHus"
[Ipaktuyeckas padora Ne 5. bubnuoreka [IOK
95
Pemenue skcnepuMeHTanbHbBIX 05.05.2025 | https://m.edsoo.ru/bde3fdf6




3aga4 o teMe "Pacro3naBanue
OpPraHUYECKUX COCTMHEHUM"

KonTtposnsHas paboTa o teme

96 "AzoTcoepkaniue 1 bubmorexa HOK
" 07.05.2025 | https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTMHEHUS
OcHOBHBIC IOHATHS XHMHH
BBICOKOMOJIEKYJISIPHBIX
97 COEIMHEHUN U METObI UX 1 bubmaorexa [IOK
12.05.2025 | https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIMMEpHU3aIus U
TTOJIMKOHACHCAITUS
08 IInactmaccel. YTunuzanus u 1 bu6moreka [IOK
nepepaboTKa IIacTUKa 12.05.2025 | https://m.edsoo.ru/82242¢0f
DacToMephl: HaTYpaJbHbBIN
99 CUHTETUYECKHUE KaYIyKH. 1 bubmorexa OK
14.05.2025 | https://m.edsoo.ru/246103ec
Pe3una
Bousokna: HaTypanbHbIE,
HUCKYCCTBEHHBIE, bubnuoreka [IOK
100 1
cuHTernyeckue. [lonrumepsr 19.05.2025 | https://m.edsoo.ru/5963a601
CHEIHaIbHOTO Ha3HAYEHUS
[IpakTuueckas padota Ne 6.
101 Pemenue skcnepuMeHTaIbHBIX | bubnuorexa [JOK
3aga4 no teMe "Pacrio3HaBanue 19.05.2025 | https://m.edsoo.ru/3aebd77a
IJ1aCTMacc ¥ BOJIOKOH"
O00011IeHIE U CUCTEMATHU3ALIUS
102 U3Y4E€HHOI'0 MaTepuasa 1o | bubnuorexa [IOK
Teme "BbICOKOMOTIEKYISIpHBIE 21.05.2025 | https://m.edsoo.ru/6a22ble8
coeMHeHus"
OBUIEE KOJIMYECTBO YACOB I10 102




[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueit Jiyauna B.B. OGmiectBo ¢ orpaHMueHHOM
0TBeTCTBEHHOCTHIO «/I[PODA»; AkunonepHoe obmectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/IC»

0

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

0

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

0
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