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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysbTaTaM OCBOCHHUS
benepanbHO oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyAapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konmenuuu npemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanuy, peaqu3yIOIIMX OCHOBHbIE 0O0pa3oBaTeNbHbIE MPOrpPaMMbl, U
OCHOBHBIX TOoJIO)keHMH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHMMAET BA)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTO oOpa3oBaHus ywamuxcs 10-11 kmaccos.
WN3yuenue mpeamera, peanumzyeMoe B ycloBusAX auddepeHnnpoBaHHOTO,
npouapHOro OOydYeHHs, MpPU3BaHO oOecneunuTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
ajanTalyy uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, a TaKKe IS
IIPOJIOJDKEHUST 00YYeHHUsI B OpraHu3aiusax mnpodeccroHaabHOTO 00pa3oBaHUsA, B
KOTOPBIX XUMUS SIBJISECTCA OAHOW M3 MPUOPHUTETHBIX TUCIUTIIUH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
NoJpoOHYI0  MHTEpIPETAlii0 B COOTBETCTBUM C  OCHOBOIMOJATarOIIMMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IICJICH, COACPIKaHMS,
pe3yNbTaToB O0y4YeHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJICIYIONIUE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e TH(POPMAITMOHHO-METOANYECKAs, peaau3alus KOTOpOoH obecreunBaeT
NOJIyYEHHE TPEJCTABICHUS O LENsX, COAEpXkKaHUM, OOLIel cTpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYAIOIMIMXCSl CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OPraHN3alMOHHO-IUIAHUPYIOILIAsl, KOTOpasi MPeayCMAaTPUBAET ONPEIACICHUE:
OPUHLMIIOB CTPYKTYPUPOBaHUS W  IOCJIEIOBATEIbHOCTH  H3y4YEHUS
yuyeOHOro  Marepuana, KOJMYECTBEHHBIX W  KAUeCTBEHHBIX  €ro
XapaKTEePHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJIA M OLEHKHM 0Opa3oBaTENbHBIX IOCTHKCHHUH OOYyYaromuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

[Iporpamma a1 yriryOJa€HHOrO U3Y4EHUS] XUMUHU:



e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE IS
M3yYeHUsI B  paMKaxX OTACNIbHBIX Mpoduied, mpeaycMaTpuBaeT
pacrpefieieHue U CTPYKTYpUpPOBaHUWE €ro MO KjaccaMm, OCHOBHBIM
CoJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e 1a€T MPUMEPHOE paclpeiesieHre Y4eOHOr0 BPEMEHU, PEKOMEHIYEMOT0 JIJIst
U3YUYEHUS OTJEIbHBIX TEM;

elIpe/JIaracT MNPUMEPHYIO  IOCIEI0BATEIbHOCTh HM3Y4YEHUS  Yy4eOHOTO
Marepuanga ¢ y4€TOM JIOTMKH TOCTPOEHUSI Kypca, BHYTPHUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBSA3EH;

e 1a€T METOIMUECKYIO UHTEPIIPETALIUIO [IeJIeH U 3a/1au U3y4yeHUsl peMeTa Ha
yrayoJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEILHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOHM 0Opa3oBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
CoJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TMPOrpaMMe MO XMMHUHU TMPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
o0s13aTeNTbHOM (MHBAPUAHTHOW) COCTABIISIONICH COACPIKAHUS Y4EeOHOTO MpeaMeTa
«Xumus» OcCTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHATUBHOW COCTaBIISIOIICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeTOB 0a30BOro u yriayOJIEHHOTO YpOBHEHl B CHUCTEME
mudepeHIIMPOBAaHHOTO OO0YyYEeHHUS Ha YPOBHE CpeIHero oobmiero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VIIyOJIEHHOTO U3YYEHHUsS HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  MOJYyYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIHUIUINH B By3aX M OpPTaHU3AIUSAX CPEIHETO Mpo(deccHoHaIbHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3ydeHHe MpeaMeTa «XUMH» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW |
MPAKTUIECKON MOATOTOBKH OOYYaIONIUXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPIITH
oOydYeHHsI, B TOM YHCIIE C IEPCTIEKTUBOM MOCIETYIONIETO TOTYICHHSI XUMUIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanniit ®I'OC COO Kk MmIaHHpyEeMbIM pE3yiabTaTaM OCBOCHHS
dbenepanpbHOM 00pa3oBaTENbHON MpPOrpaMMbl CpeaHero ooOImero o0pa3oBaHUs
M3yueHue rnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelIeHHue 3aaad
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BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu Yy4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMEIOIMIMX MEXIUCUUIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeMeTa «XuMUs» Ha ypOBHE YITYyOJEHHOTO H3Yy4YeHUSs
SABJISIIOTCS  yIIIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnudeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0PY U CTPYKTYPHOM
OpraHu3aluy COJEpKaHUs ATHUX KypCOB B MpOTrpaMMe IO XHUMHUU 3a OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copaepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHuuecKass XUMHS» COCTABJISET COBOKYIHOCTh NPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMmera. JTa cucTema
3HAHMM TOJYy4YaeT OMNpeJeIEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriIyOJ€HHOM YypOBHE H3Yy4yeHHUs IpeaMeTa olecreueHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEJIWYEHUS OO0BEMa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUN Ha OCHOBE PACHIUPEHUS U YIIyOJIeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PEaKIINil, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS XUMUYECKON KUHETHUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u llepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEICTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSCHSAETCS C TOYKU 3PEHUSI DHEPreTUIECKUX U3MEHEHU pu e€ 00pa3oBaHUU U
paspyllieHnr, a TakKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBanus. M3ydenue
TUIIOB ~ pEakiui  JomonHseTcss  GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS M3YYEHHUS JJIS KIACCOB ONMPEACIEHHOTO MPpoduis (TTaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXXHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0ibinoe
3HaueHne OyayT MMETh DJIEMEHTHl y4eOHOro marepuana mo obmeit xumuu. [lpu
M3YYCHUHM TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XMMHHU U B (PU3HKE: aTOMHO-
MOJIEKYJIsipHasE Teopusi (MOJEKYJsipHAs Teopus B (PU3HUKE), 3aKOHbI COXpAHEHUS
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MacCbl M DHEPIHM, 3aKOHBl TEPMOJIWHAMHUKH, DIJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMHM BEUIECTB U JIPYTOE.

B TO Xe BpeMsa B COIEpXKaHWM IIpeaMeTa Il KIIACCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumMusi. B 3TOM  cioyyae  peaocTaBiseTCs  BO3MOXKHOCTh g Oosiee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOASAT, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€IKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX IMpEACTAaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JJISi HW3Y4YEHUS
CYLIHOCTH MPOoIecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
oOIIIEHAayYHBIX METOJIOB NTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUSI HaYUHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS3X C Y4YEOHBIMHU TpeaMETaMHu, BXOASIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeAaMeThl», «Maremartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YPOBHE
Tak)Xe, KaKk Ha YPOBHE OCHOBHOI'O M CPEJIHETO 0011ero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEPBOCTEIICHHON 3HAYMMOCTH SIBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XHUMHU KaKk o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7a4yd Ha YIIIYOJIEHHOM YPOBHE U3YYECHHs] TIpeIMeTa Mpeiroaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e popMupOBaHME TpENCTaBICHUN: O MaTEpUATLHOM E€IWHCTBE MMPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecreueHUuu
yCTOMYMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B  PELIEHUH  Ipodiiem
AKOJIOTUYECKOM, PHEPTreTUIECKON M MUIIEeBON O€30MacHOCTH, B Pa3BUTHU
MEIMIMHBI, CO3JaHUU HOBBIX MAaT€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecnevyeHny panoHaIbHOIO MNPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOWLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTHYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

*eOCBOCHHE CHUCTEMBbl 3HAHHM, JIEKAIMMX B OCHOBE XUMHYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: GyHIaAMEHTAIBHBIX
MOHATUM, 3aKOHOB M TEOPHUM XWMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIpHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHS XMUMHUYECKUX PEAKLUUH, O
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XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

 popMHpoOBaHUEe y oOyyJaromuxcs OCO3HAHHOT'O MOHUMaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUU MJI1 OOBSICHEHUS
KITIOYEBBIX HJIeH W MPOOJEM COBPEMEHHOW XHMHH, IJIs1 OOBSICHCHHS |
IPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS TTPOOJIEM, CBA3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIIMI HKOJOTUUECKON 0€30MacHOCTH MOCIeICTBU I
OBITOBOW W TPOM3BOACTBEHHOM JEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

o yTIyOJICHUE TIPEJICTABIICHUN O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOPETCHHMsI yYMCHHI OPHEHTHPOBATHCS B MHPE BEIIECTB MU
OOBSCHCHHS XWMHUYCCKHMX SIBJICHHH, HMMCIOIIMX MECTO B TMPHUPOJE, B
NIPAKTHYCCKOM JIeITEIbHOCTH ¥ TIOBCETHEBHOM KU3HH.

B rmraHe peanmuzanmuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OOIIEero oOpa3oBaHUS INMPH H3YYCHUHU
npeaMera «XuUMHs» Ha  yrayOJI€HHOM ypOBHE OCOOYIO  aKTyaJIbHOCTh
NpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIIUTAaHUE YOEKIEHHOCTH B IMO3HABAEMOCTH SIBJICHUM MPUPOJIbI, YBAKCHHUS
K TIpOIleCCy TBOpUeCcTBa B OOJACTH TEOPETHUECKUX U TMPHUKIATHBIX
UCCIIeIOBaHUMN B XUMUH, dbopmupoBaHue MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHEC MOTHBAIIMM K OOYYCHHIO U TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00IIeYeI0OBEYECKUX [ICHHOCTEH;

e PA3BHUTHE IM03HABATEIbHBIX WHTEPECOB, WHTEIIEKTYalbHBIX U TBOPYECKUX
crocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTICIITHOW MTPO¢eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO H TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e popMupoBaHHE yMEHWUH ¥ HABBIKOB PAa3yMHOT'O MPHUPOAOINOIH30BaAHNUS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPHOOPETEHUE OMbITA OOIIECTBEHHO-
MOJIE3HOM 3KOJOTUYECKON IESTEIbHOCTH.

OO6muree yuciIo 9acoB, MPEAYCMOTPECHHBIX [IJISl U3YYCHUS XUMUU Ha YriTyOJIeHHOM
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).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKON XMMUHM.

IIpenmer W  3HAYeHHWE  OPraHMYECKOW  XMMHH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHHM.

DNEeKTpOHHOE CTPOCHHE aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aToMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumpl THOpUIU3ALMM aTOMHBIX oOpOuTane
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBaHUS AaTOMHBIX OpOuTaned, o©- U T-CBSI3U.
OnunapHas, nBoWHasE U TpoiHas cBa3b. CrocoObI pa3pbiBa CBsI3eM B MOJEKYJIax
opranudeckux BemiectB. [loHsiTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust crpoeHuss opraHnyeckux coeauHeHuiit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CoeAuHEHUN. MonekynspHble W  CTPYKTYpHbIE (HOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetHas. M3omepus. Bunubl wn3oMepuu: CTPYKTypHas, HNpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3PHEKTHI).

[IpencraBnenne o KiIaccUpUKAUU OpraHWYecKux BemiecTB. [loHaTue o
dynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa oprannuyeckux coeauHeHuid (IUPAC) u TpuBuaibHbIE Ha3BaHUS
OTJZI€JIbHBIX MPEICTABUTEIEH.

OcobeHHocT U KiIaccu(UKAIUs OpraHUYeCKuX peakiuid. OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEHIECTB M HUX MpPEeBpalllCHU:
O3HAaKOMJICHME ¢ oOpa3laMu OpraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBaHWE U TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mast popmMyia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3alus aTOMHBIX OpOUTase yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBa
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJIKAaHOB: PEAKIMHM 3aMEIICHUs, H30MEpHU3alluH,
JNETUAPUPOBAHMS, IIUKIU3AIUN, TUPOTIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJruKalIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYEHUs] M1 TPUMEHEHUE aJIKAaHOB.

Huknoankanel. O0Omwas ¢popmysna, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajblX (IUKIOMPOINAH, UHUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTNEHTAaH, IUKJIOTeKCaH) HUKIoaniKkaHOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o0mias ¢hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ AlKEHOB, Sp*-
rudpuan3anus aToOMHBIX opOuTasie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJMMEpHU3aluu U okucieHus. [IpaBmwio MapkoBHUKORA.
KauecTBeHHbIe peakiy Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOWCTB
cOnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX JueHOB. CIIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonorudyeckuii psaja ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepuUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEAaKIUMU  NPUCOCAWHEHUs,  JUMEpU3ALUU U
TPUMEPHU3ALNH, OKUCIEHU. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCcOObI MOITydeHUS
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBoJopoAbl (apeHbl). ['oMONOrnyeckuil psii apeHoB,
obmrast opmyna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH30a. DU3UYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJbIE U
YIJIEBOJOPOJHOM paJuKale, pPEeaKUUd NPUCOCAMHEHUS, OKUCJIECHUE TOMOJIOrOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aNKWIBHBIX paIUKaIoB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrocoObl MOTy4eHUs U
MPUMEHEHUE apOMATUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHele HeTsHbIE ra3bl. HedTh U €€ mpoucxoxaeHue.
KameHnnbiit yronp u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:
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MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKUN), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepaboTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DONEeKTPOHHOE CTPOEHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBue Ha TaJoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnNoun. B3anMOIENCTBUE IUTajJOT€HAIKAHOB C MAarHMe€M M LUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIUHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METObl HW3YUYCHHsS] BEIIECTB M HUX MpPEeBpaIlCHUM:
u3ydeHrne (PU3NUYECKHUX CBOWCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuil  yriieBOJOPOJOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTa Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHA4HBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYyKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJydeHUE OJTHIICHA U
U3Y4YeHUE €r0 CBOWMCTB, O3HaKoMJjieHHE C KoulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOr€HIIPOU3BOIHBIX YIJIEBOJIOPOIOB.

Kuciopoaconepsxkamue opranuyeckKue coeJMHHEHHUS.

[IpenenvHble omHOaTOMHBIE CHUPTHl. CTpoeHue MoOJeKyn (Ha mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, H3OMepHs,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeaeNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, Jeruiparalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepusi. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NUECKUE HU
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILECHUS, B3aUMOJEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME PEAKIUN HYKICO(DHIBHOTO 3aMeIeHUS.
HleiictBue Ha opranu3sM denoBeka. (CmocoObl TONY4YeHHWS] W TPUMEHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sAzipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
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cBoiictB (penona. KauectBeHHble peakuuu Ha QeHosn. TokcHyHOCTH (eHona.
CrnocoObl nosrydyeHus u npumeHenue penona. Genonpopmanpaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOrHYecKue psibl allbJIETU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DuU3MYECKHe CBOWCTBA ajbJETUIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJIbJICTUIbI.
Cnoco0bI oJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIe KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX MPENICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIUU, PEaAKIUU C Y4YaCTUEM YTIEBOJOPOJHOIO pajuKaa.
OcoOEHHOCTH CBOWCTB MYpaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OCoOEHHOCTH CBOWMCTB HEMPEJETbHBIX UM apOMaTUYECKHUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencTaBurenu BBICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JuHONeH08as KACTOThl. CIOCOOBI TIOJIyYeHHUS U MPUMEHEHNE KapOOHOBBIX KHUCTIOT.

Cnoxueie 3¢upsl. ['oMonornueckuii psa, oOmas Qopmyrna, uzoMmepus u
HOMEHKJaTypa. PU3MUYECKMEe U XUMHUUYECKHE CBOWCTBA: THUIPOJIM3 B KHUCIOW U
IEITIOYHOU CpeIE.

Kupswl. Ctpoenue, Guznueckue 1 XUMUUECKHE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IesI09HOoN cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEICNIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

Mp11a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, KX MOIOIIIEE JICHCTBHE.

O6mas xapakrepucTrka yrieBoaoB. Kmaccudukanus yrieBoaoB (MOHO-, TH-
W Tonmcaxapuibl). MoHOcaxapuabl: TJIIOK03a, (PpyKTo3a, TajakTo3a, puodo3a,
ne30kcuproo3a. U3NUecKue CBOMCTBA W HAXOXJCHHE B Ipupoje. DOTOCHHTES.
XHUMUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbACTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIIOKO3bI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHuszMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JakTo3a. BoccranaBnuBaronye 1 HEBOCCTAHABIMBAIOIIME aAucaxapubl. [ uaponus
nucaxapusioB. Haxoxenvue B nmpupojie u npuMeHenue. [lonmucaxapuibl: Kpaxmad,
IIMKOTeH W 1euroiio3a. CTpoeHHe MakpOMOJEKYJ Kpaxmayia, TJIMKOTeHa H
HeJUTI0I03bl.  DU3MYECKHE CBOMCTBA Kpaxmajda M IEJUII0JIO3bl. XHUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYeCTBEHHas peakius ¢ HOJOM. XUMHYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3(upoB IeItosio3sl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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DKCNIEPUMEHTANIBHBIE METOJbl M3YYCHHUS BEIIECTB W MX MNPEBPALICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICHCTBUE ITAHOJA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIUPTA B albJETH] HAa PACKAJIEHHONM MEIHOM NPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTA AUXPOMATOM Kalids (BO3MOKHO MCIIOJIb30BAaHHE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMU Ha albJAeTUlIbl (C TUIPOKCHUIIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIEepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmayia C MOJIOM, PEIICHUE AKCIEPUMEHTAIbHBIX 33Ja4 no temMaM «CnupThl U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE 3PUPBD».

A3oTcoaep:kalye OpraHudeckue coelMHeHnsl.

AMHHBI — OpPraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTuyecKue W apoOMaTHYECKHE, IEePBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Crpoenue moiekyin, obmas ¢opmysia, U30MepHs, HOMEHKIATypa M (HU3NYECKHE
cBoMcTBa. XMMHUYECKOE CBOMCTBA ann(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIIOTOM.
Conu anKuIaMMOHUA.

AHWIMH — TIpEJACTaBUTE]Ib aMHUHOB apoMarudeckoro psga. CrpoeHue
aHwIMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuiInHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHWiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenue aHunmmHa u3
HUTPOOCH30JIA.

AMuHOKUCH0TEL.. HoMeHknatypa u n3omepusi. OTaesbHbIE IPEACTABUTENH O-
AMHMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUM, peaklusl TOJUKOHJEHCAllUd, O00pa3oBaHUEe MENTHUAHONW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THPOJIA3 NENTUIOB.

benku kak npuponHele nonuMmepsl. llepBuunas, BTOpUYHAss W TpeTUYHAsS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JEHATypaulus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YyYEHHS BEUIECTB M HX NPEBpalllCHUN:
pacTBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, IIBETHbHIC
peakiuu Ha O€JKW, peIIeHHEe OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3zoTtconepxamue OpraHu4eCcKue COEZIMHEHUS» 151 «Pacno3naBanue
OPraHUYECKUX COCTMHEHUI.

BricokoMoOJIeKYJISIPHbIEC COeIMHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNN, CPEAHSSI MOJEKYJISIpHAs
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Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepusie wmatepuanbl. I[lmactmacchl (MOMUATUIIEH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KaydyKd
(OyTamueHOBbIN, XJIOPOIPEHOBBIM, U30MPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIlPpOH U JIaBCaH).

[Tonmumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJMMEPBI, OMOpa3IaraeMble MOJIUMEpPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE ¢ 00pa3liaMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuétnrle 3amaumn.

Haxoxaenue wmoliekyaspHord (OpMysibl OpPraHMYECKOrO COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOUW  (OpMYJIBl OPraHUYECKOTO COeAMHEHUsT 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIHM CIIOCOOOB
NOJIyYEHUS, ONPENEIICHHE [OJH BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3E€U MPU U3YUYCHUHU OPraHUYECKOM XUMHUU B
10 kmacce OCYIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mme ecTecCTBEHHO-HAYUYHBIEC MMOHATHUS: SBICHUE, HAYYHBIN (PaKT, rumoTesa,
TEOpHUs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccuukaims, HaOIOIeHNEe, H3MEpEHUeE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, arToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buonorusi: knmetka, opraHusM, 2JKOcHCTeMa, Owuocdepa, MeTadoImu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUN MHUTaHUSA, OpPOXKEHHE,
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¢orocuHTe3, IBIXaHWE, OCNKH, YIIAEBOMABI, JKUPBI, HYKICUHOBBIC KHCIOTHI,
(epMeHTBI.

['eorpadus: mone3Hble HCKOMaeMble, TOTIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.
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IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI I110 XMMHNN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHUMA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XUMHUS» Ha YpPOBHE CPEIHEro
oOmero o0Opa3oBaHUsl BBIJEICHBl CIEAYIONIME COCTABISIOIINE: OCO3HAHME
0oOyJarolmuUMHUCsT POCCUMCKON TpaXxJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TMpaBUJIaMM W HOPMaMH TOBEJCHUS;, HaIu4yue
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JEeATEIbHOCTH
00y4arommXxcs B MPOIECCE peanu3alui 00pa3oBaTeIbHON JEATEIHHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHUYECKOW JEeATEIbHOCTH
oOydaromuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON NEeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THUYHBIX BUJIOB YI€OHOH JESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMSA:

LHEHHOCTHOI'O OTHOIIEHHMSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUM;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3ylbTaT
JUINTENbHBIX ~ HAaOMIOJIEHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIbHBIX IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;
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WHTEpeca M TMO3HABATEJIbHBIX MOTHUBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUSI, STUYECKOTO TTOBEICHNS,

CIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYACH Ha MOpaJbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEICTBUM
MOCTYTIKOB;

4) dopmMupoBaHus KYyJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIO/ICHUST TIpaBUJl OE30MAacCHOr0 OOpalleHUs] C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

NMOHUMAHUSI I[EHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIFOJICH;

OCO3HAHMS TMOCIEACTBUN M HENPUSITHS BPEAHBIX NMPUBBIYEK (yIMOTpeOseHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

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

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEUICHUUM NPAKTUYECKUX 3adad
COIIMAIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJjlacca, IIKOJIbI);

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

YBaXXEHUS K TPYLY, JIOISM TpyAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAJIbHON TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aii COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHHMSI )KM3HH HA 3E€MJIE;

MMOHMMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbl;
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OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JCUCTBUM, TMPUHOCAIIMX Bped OKpPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS NMPEANIPUHUMACMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHUYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeATeNIbHOCTU HKOJIOTMYECKOU HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTU W YMEHHsSI AaKTUBHO TMPOTHUBOCTOSATH HJCOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUN PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYXKAroIIeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHWH MPOoOJIeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIIN3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBJIEHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 0OECIICUEHUH
YCIOBUHM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHMMaHUS CYLUIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEr0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (JaKTOB W HMEIONIUXCS JaHHBIX C IENIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEpPbIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWI [0 XWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJZa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeSATEbHOCTH.
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METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylbTaThl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo61Iero 06pa3oBaHusl BKIIOYAOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHHUA  OOYyYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M cHeHu(pUKYy METOJOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHUBEpCaJIbHbIE y4eOHblE JEHCTBUA (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COITUAIILHOM KOMITIETEHIIMH 00Yy4alolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHWS M yHUBEpPCAJbHBIC yueOHbIE
JEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE pe3yabTaThl OTPAXKAlOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJISATUBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrH4YecKHe JAeiCcTBUS:

CaMOCTOSITeIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C MTOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IPU OCBOEHHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIIJICHHUS:
BBIJICTIATh XapAaKTEPHBIC NMPU3HAKU TMOHATHM M YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHS IS OOBSICHEHUS OTIACIbHBIX (DAaKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHMS W KPUTEPUU I KiIacCU(PUKAIMK BEIIECTB M
XUMHUYECKUX PEaKIUi;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3U MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbBIC, JEIYKTHUBHbBIC, IO
AQHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (DOPMYJITMPOBATH BBIBOJIBI U 3aKJIIOUCHHS;
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MIPUMEHSITH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHMHUYecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4YeOHBbIX IMO3HABATEIbHBIX M MPAKTUUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHbBIE MOJEJIBHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIe0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAMU METOJOB HAyYHOr'O IMO3HAHHUS BEIIECTB M XUMHYECKUX
pEeaKLHnii;

(GbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEI0BAHUA, UCTIOIb30BaTh MMOCTABICHHbIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI I (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJAOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYIUPOBATH
0000111€HHST ¥ BBIBOJIbI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEAOBAHMUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICIAHHOMN padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEeOBAaTENbCKOM U IPOEKTHOMU
NEeSTENBHOCTH, TMPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITENIbHOMY
MOMCKY METOJOB pEIICHUs TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHHUKAX HWHPoOpManuu (HAy4HO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTepHeTa), aHaIU3upoBaTh WH(OPMAIUIO PA3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTH u
HEMPOTUBOPEYUBOCTE;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wuHPOpMaMKH, HEOOXOMUMON [IJIsi BBINOJHEHHS YYEeOHBIX 3a7ad
OIPEAECIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITETILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMy  TIPE/ICTABICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4HBIM $3bIK B KAayecTBE CpeACTBA Mpu padore C
XUMHYECKOW WH(POpMaNMe: MPUMEHITh MEXNpeaMeTHbIe ((pu3ndeckue W
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POopMyIbl, a0OpeBUATYPBI, HOMEHKIIATYPY;
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HCIIO0JIb30BAaTh 3HAKOBO-CUMBOJMYCCKUEC CPCACTBA HATI'TIAJHOCTH.

KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIC 1eHCTBHSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0/1€ UAJI0Ta U/WUiIH
JUCKYCCHH, BBICKA3bIBATh W€, (OPMYIHPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAlMEeHl pPEe3yJIbTaTOB MO3HABATEIILHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO UM COBMECTHO CO CBEPCTHUKAMHU IIPU BBIMOJHEHUHU
XUMHUYECKOTO KCMEPUMEHTA, MPAKTUYECKONW PabOTHI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3aln y4eOHOTO POEKTa, U (OPMYIUPOBATH BHIBOIBI
0 pe3ysbTaTaM MPOBEAEHHBIX HCCIECIOBAHUM MYTEM COTJIACOBAHUSI MO3UIUMNA B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITETTFHO TUIAHUPOBAaTh W OCYIIECTBIATH CBOK ITO3HABATEIHHYIO
IeSTeNLHOCTh, OMNpeaelsis e€ Ienu W 3aJadd, KOHTPOJHMPOBATh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBAaTh TpeJUlaracMblii  alrOpUTM JIEHCTBUH TIPH
BBIMIOJIHEHUN YYE€OHBIX MW HCCIEIOBAaTEIbCKUX 3a/ay, BBIOMpATh Hambojee
3 PeKTUBHBIN CMOCOO0 MX pemieHus ¢ Y4ETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYCCKHX PEAKITHIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE cCaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yabTaThl OCBOEHUS MPOTrpaMMbl IO XMMUHU Ha Yri1yOJIE€HHOM
YpPOBHE Ha YpPOBHE CpeaHero oOimero oOpa3oBaHHS BKIIOYAIOT CICHUPUUYSCKUE
JUTsl y9eOHOTO TIpeiMeTa « XUMHUS» HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIA
M0 OCBOCHHIO, MHTEPIIPETAIIUU M MPEOOPa30BAHUIO 3HAHUM, BHUIIBI IEATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHWW B PA3IMYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUSIX, CBSI3aHHBIX ¢ XUMHeil. B
nporpaMMe IO XUMHUU MPEIAMETHbIE PE3yNbTaThl MPEACTABICHbI IO T0JaM
W3YUYECHUS.

10 KVIACC
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[IpenmeTHblE pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XAMUSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUU OPTraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECIICUCHHH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U
MUIIEBONM 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MATEpPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuu, B o0OecrieueH PalMOHAIIBHOTO
MIPUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KyJIbTYphI
YelioBeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpEJIE;

BJIQJICHUE  CUCTEMOM  XUMHMUYECKMX  3HAHHWM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralOIINE MOHATHS — XUMAYECKHUM 3JIEMEHT, aTOM, SJIpO U AJIEKTPOHHAS
o0oynoyka aroma, s-, p-, d-aTOMHbIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI aToMa, TUOpUAM3alMs aTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BAJICHTHOCTb, JICKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCJICHUS, XUMHUYECKAs CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIN CKeNeT, PYyHKIIMOHAbHAS
Ipymmna, pajaudkan, CTPYKTypHbIe ¢GopMmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAas (reomMeTpuveckas,
ONTHYECKAas), HW30MEpbl, TOMOJIOTMYECKUI PsJ, TOMOJIOTH, YIJIE€BOAOPObI,
KHUCIJIOPOJI- U a30TCOJEpIKAIUE€ OPraHUYECKHE COEAUHEHUs, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHMS; TEOPUHU, 3aKOHBI
(nmepuogmueckuid 3axkoH J[. WM. MeHnneneeBa, Teopusi CTPOCHUSI OPraHUYECKHUX
BewiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPaHEHHUS
U TMPEBPALICHUS DSHEPrUM TMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUM; MPEICTABICHUS
0 MEXaHHW3MaxX XHMHUYECKHX pPEaKlIHi, TEPMOIUHAMHYECKUX KM KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBI 3 dekTri, opueHTanTs! [ u Il pona);
(akTONOTHYECKNE CBEICHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M 0€30IacHOM
WCIIOJIb30BaHUU BAXKHEHUIINX OPraHMYECKHUX BEIIECTB B OBITY M MPaKTHYECKOUN
NEATeIbHOCTH  YE€JIOBEKa, OOIMX  HAyYHbIX MPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA TPUMEPE MPOM3BOICTBA METAHOIA, TTIepepadboTku HedTH);

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIE MPU3HAKH TOHSTHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS MPHU
ONMCAaHUU COCTaBa, CTPOEHHUS U CBOWCTB OPraHUYECKUX COCTMHEHN;

c(hOpMHUPOBAHHOCTH YMECHHIA:
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HCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIUKY JJIsI COCTaBICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PacCKpbIBATh UX CYIIHOCTD:
OKHCITUTEIbHO-BOCCTAHOBUTENIPHBIX ~ PEAKIUA  TOCPEICTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajlaHca »ATUX peaklMi, peakuuii HOHHOro OOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

U3rOTaBIMBATh MOJEIIM MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl WILTIOCTPAIlUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAJJIC)KHOCTh U3YyYCHHBIX
OpraHWYeCKUX BEHIECTB MO0 UX COCTaBy W CTPOCHUIO K OMNpeaeaéHHOMY
KJIacCy/Tpymme COeIWHEHHWH, JlaBaTh WM Ha3BaHUS 10 CHCTEMaTHYECKOM
HomeHkiarype (IUPAC) u npuBOauUTH TpUBHAIIBHBIC Ha3BaHWS JJI OTACIIBHBIX
npeJCTaBUTEICH OpPraHUYeCKUX BEIIECTB (ITWIICH, alleTHICH, TONYOJ, TIUIEPHH,
ATUJICHTIIUKOJb, (DEHOJ, (OpMaNIbJICTU, alleTAIBJICTU, AalleTOH, MYypaBbUHAs
KHUCIIOTa, YKCYCHAs KUCJIOTA, CTEAPUHOBAS, OJICMHOBAS, MAaJbMUTUHOBAS KHUCJIOTHI,
[VIMIMH, aJlaHWuH, MajibTo3a, (PpyKTO3a, aHWIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHue);

cOpPMHUPOBAHHOCTH yMEHHUS ONpENENSATh BHUJ XUMHUYECKON CBA3UM B
OpraHWYECKUX COEAMHEHUAX (KOBAJEHTHAs WM WOHHAas CBfA3b, G- U T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TOJOXKEHUS TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. bytnepoBa 1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHUS,

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpPU30BaTh  COCTaB,  CTPOCHHE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPEICTABUTENEH pPAa3IMYHBIX
KJIACCOB OPraHMYECKUX BEILIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJIKEHOB, AJIKAJUECHOB,
aJKWHOB, apOMAaTUYECKUX YIJIEBOJOPOJOB, CIUPTOB, AaJbJETU]IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOKHBIX 3PUPOB, JKUPOB, HUTPOCOCTUHEHUH U
aMHHOB, aMHHOKHCJIOT, O€JIKOB, YIJIEBOJIOB (MOHO-, AU- W IIOJMCAaXapuJioOB),
WUIIOCTPUPOBaTh ~ TE€HETUYECKYID  CBSI3b  MEXKAY  HUMH  YpPaBHEHHSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUHl C MCHOJIb30BAHHEM CTPYKTYpPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TIOJATBEPXKAaTh Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U TUIMA KOBAJICHTHOU CBS3U (G- U TT-CBSI3M), B3AUMHOT'O BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

21



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
ChIpbsi (HedTb, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTb BJIQJCHUSI CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
MeTOJlaX MO3HaHUsI — HAOJIOJACHUU, U3MEPEHUH, MOJICIUPOBAHUU, IKCIIEPUMEHTE
(peaabHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hopMUPOBAHHOCTH yYMEHUS MPUMEHSITh OCHOBHBIE oreparuu
MBICITUTEIPHON JEATeIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IeHue,
CHUCTEMATH3alIUI0, BBISIBICHUE MPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJIA M3Y4YCHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHUs CYIIHOCTH MaTepUaIbHOTO E€IMHCTBA MHDA,
UCIIOJI30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU JJIi OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHHMM: TMPOBOJIUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIIUNA ¢ MCIOJIb30BAaHUEM (DU3NUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHl MO HAXOXKIECHUIO XMUMHYECKOU
(dopMyIbl BelIecTBa MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUIA: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OIICHUBATH
C TO3UIMH  HKOJOTMYECKON  0e30macHOCTH  MOCNENCTBHUS ~ OBITOBOM |
IIPOU3BOJICTBCHHOM JICATEIBLHOCTH 4YEJIOBEKa, CBSA3aHHOW C TepepaboTKOM
BEIIECTB, UCIIOJIH30BATh MOJYUCHHBIE 3HAHUS JIJISl IPUHATUS TPAMOTHBIX PEIICHHMA
npo0JIeM B CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENLHO TUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI S3KCIEPUMEHT (MOJIyYEHHE M HU3YYEHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIIE€BOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIHEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHHWIO OPTaHMYECKUX BEIIECTB) C COOJIOIEHUEM TPABHII
Oe3omacHoro oOpamieHus ¢ BelecTBaMu U J1a0OpaTOpHBIM 00OpPYIOBAHHUEM,
dbopMynHpoBaTh 1ENb WCCIENOBAHUSA, TPEJICTABISATh B pasIu4YHON (dopme
pe3yAbTaThl KCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOI0IaTh MPaBHUJIa IKOJIOTHYECKH IETIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYJIOBOM JEATEIbHOCTU B LIENIAX COXPAHEHUS CBOETO 3/I0POBbS, OKPYKAIOIIEH
MIPUPOJIHON CPebl U TOCTUKEHHUSI €€ YCTOMUHUBOTO Pa3BUTHS;
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OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUSI HA KUBBIE OPraHU3MBbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIch nokazarens [1J1K;

aHAIM3UPOBATH LIEIECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
MIPOMBINIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMUHBIX UCTOUHHKAX (Hay4dHasi U yueOHO-Hay4YHAas
JUTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, IHTepHET U Apyrue), KpUTHIECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(OpMaIio, mepepadaTriBaTh €€ U MCIOJIb30BAThH
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoiasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
. bubnuoreka [JOK
1.1 CTpOEHUS OPraHnYecKuX coenquHeHuil A. M. 4
https://m.edsoo.ru/d69df650
byrneposa
Hroro no pazneny 4
Pa3znesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YrIIEBOAOPOILI — AJKAHBI, 4 bubnuoreka [IOK
’ IUKJIOAJIKAHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yriaeBoIOPOIbl: aJKEHBI, 10 1 bubnuoreka [IOK
) AJIKaIUE€HbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A €CKHE yriie e 4
POMATH{ECKIE YIICBOJOPOLI (apeibi) https://m.edsoo.ru/d69df650
bubmuoreka [JOK
2.5 r 2 1
AIOTCHIPOUIBOMHBIC YIIICBOAOPONOB https://m.edsoo.ru/d69df650
Wroro no pazgeny 22
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cruptsl. DeHon 7 1 bubmmorexa [TOK
https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2 K : 14
3 apOOHHIIbHBIE COSTMHEHUS: albICTH bl U hitps//m.eds0o.ru/d69d650




keToHbl. KapOoHoBBIE KHCITOTHI. CI0KHBIE
s¢upsl. XKups

3.3 YraeBoib 4 bubmorexa HOK
https://m.edsoo.ru/d69df650
Hroro no pazgeny 27
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus
bubmmoreka [{OK
4.1 AMm LA .b 7
FHPL AMHIHOKHCIOTEL HEIH https://m.edsoo.ru/d69df650
Hroro no pazneny 9
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA
bu6moreka [IOK
5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 5
https://m.edsoo.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrtpoabubie | IlpakTuueckue
Bcero u3yuyeHnusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
[IpenMeTt opraHuYeCKON XUMUU.
DIEeKTPOHHOE CTPOEHUE aToMa
N bubnuorexa [JOK
1 yriiepoa (OCHOBHOE W BO30OYKIEHHOE 1
https://m.edsoo.ru/Oce6fd4c
cocTostHUs). BaneHTHbIe
BO3MOJKHOCTH aToma yriiepojaa
XUMHUYECKasi CBSI3b B OPraHUUECKHUX
) coeqUHEHNIX. MexXaHu3MEI | bu6mmoreka [IOK
00pazoBaHus KOBAJICHTHOU CBSI3H, https://m.edso0.ru/8d39f5¢8
crocoObI pa3pbiBa CBA3CH
Bunel usomepun: cTpyktrypHas,
3 MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIEC | bubnuorexa [JOK
3¢ (}EeKTH B MOJIEKYyIaX OPraHUIECKUX https://m.edsoo.ru/b0e61661
COeqUHEHNN
[IpencraBnenue o KiaccupuUKa 1
bubnuoreka [JOK
4 CUCTEMaTUYeCcKass HOMEHKIATypa 1
https://m.edsoo.ru/c212dd21
(IUPAC) opraHnnyeckux BeIIeCTB
AJIKaHBI: TOMOJIOTUYECKUH P,
obmras ¢popmysna, HOMEHKIATypa U
Gopmyua, P Bubmoreka LIOK
5 W30MepHsl, IEKTPOHHOE U 1
https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKY
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duznueckue 1 XUMUYECKUE CBOUCTBA

bubmuoreka [JOK
6 asikaHoB. CrIocoOBI OTy4EHUS U
https://m.edsoo.ru/3137711c
MIPUMEHEHHE AJIKAHOB
[uknoankanel: oomiast popmya,
HOMEHKJIaTypa U U30MEPHS,
bubmmorexa [{OK
7 0COOEHHOCTH CTPOCHHUS U
. https://m.edsoo.ru/156730d2
XUMHAYECKHUX CBOMCTB, CITIOCOOBI
MOJTy4YeHUS U IPUMEHEHNE
Pemenue pacu€rHbIx 3a1a4 Ha
OIIpeIETIEHUE MOJIEKYISIPHOMN
(hopMyITBI OPraHNYECKOTO BEIIECTBA
bu6moreka [IOK
8 IO MacCCOBBIM JIOJISIM aTOMOB
https://m.edsoo.ru/bf84d8eb
AJIEMEHTOB, BXOISIIUX B €T0 COCTAB.
CucreMmaruzanys 1 00o01eHne
3HaHUU O TeEMeE
AJIKEHBI: TOMOJIOTUYECKUH P,
obmas Gopmysna, HOMEHKIATypa
’ ’ Bubnuoreka IIOK
9 3JIEKTPOHHOE U MMPOCTPAHCTBEHHOE
https://m.edsoo.ru/273b0ale
cTpoeHue Mosiekys. CTpyKTypHas U
LAC-TPAHC-U30MEPUS ATTKEHOB
10 dOu3ndecKnue U XUMHUYECKHUE CBOMCTBA bubnuoreka [JOK
ankeHoB. [IpaBuiio MapkoBHUKOBA https://m.edsoo.ru/21069ccd
1 CriocoObl mosTyueHus: ¥ IpUMEHEHUe bubnunorexa [JOK
aJIKEHOB https://m.eds00.ru/665dc058
[IpakTueckas paborta Ne 1 mo Teme
| bub6mmoreka [JOK
12 ITonyuyenue >TUIIEHA U U3YyYEHHUE €r0
. " https://m.edsoo.ru/0941eed8
CBOWCTB
13 Pemenue pacuérHbix 3a1a4 Ha bubnunoreka [JOK
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OIIPENETICHUE MOJIEKYIISIPHOU
(hOopMyITBI OPraHUYECKOTO BEIIECTBA

https://m.edsoo.ru/e9ea9921

AnKaaueHbl: CONpsHKEHHBIE,
M30JIMPOBAHHBIEC, KyMYJIMPOBAHHBIE.

bub6mmoreka [{OK

14
Oco0eHHOCTH IIEKTPOHHOTO https://m.eds00.ru/04298c0a
CTPOCHHUS
XHWMHUYECKHE CBOMCTBA CONPSHKEHHBIX
bubmmoreka [{OK
15 nueHoB. CriocoObl MoTydyeHus u
https://m.edsoo.ru/e561253d
MIPUMEHEHHE aJIKaIMEHOB
AJKVHBI: TOMOJIOTHYECKHM P,
oburas ¢popmysna, HOMEHKIATypa
Qopysta, YPa, Bu6nuorexa [IOK
16 AIIEKTPOHHOE U MTPOCTPAHCTBEHHOE
https://m.edsoo.ru/68bbccdc
CTPOCHHE MOJIEKYJI, ((PU3NUIECKUE
CBOMCTBA
XHUMHUYECKUE CBOMCTBA AIKUHOB.
. bu6mmoreka [IOK
17 KauecTBeHHBIE peakii Ha TPOMHYIO
https://m.edsoo.ru/23493a93
CBSI3b
13 CriocoObl MoTy4eHus! U IPUMEHEHNE bubnunoreka [JOK
AJIKWHOB https://m.edsoo.ru/a6f9alea
19 Cucremaruzanus u 00o01eHne
3HAHUM MO TeMe
ApEHBI: TOMOJIOTUYECKUH PsiJl, 00IIast
(dbopmyna, HOMEHKIIaTypa.
Y7, P Bubmoreka LIOK
20 DIEKTPOHHOE U NMPOCTPAHCTBEHHOE
https://m.edsoo.ru/a92a7094
CTPOEHHE MOJIEKYN OeH301a U
TOJIyoJa, UX (PU3NYECKHE CBOWCTBA
)1 XVMHYECKUE CBOWCTBA apPEHOB! bubnuoreka [IOK

PCaKknu 3aMCUICHH, PCAKIIUU

https://m.edsoo.ru/a44alae4
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MPUCOCTUHCHHMSI, OKHCIICHUE
TOMOJIOTOB O€H3011a

OcCo0EHHOCTH XMMHUYECKUX CBOMCTB

bu6mmoreka [{OK
22 crupoiia. CriocoObl MOTydeHHst 1
https://m.edsoo.ru/d5018a54

MIPUMEHEHHUE apEHOB
['eneTndeckas CBSI3b MEXKITY

23 Pa3IMYHBIMU KJIacCaMu
YTJIEBOI0POJIOB
l"anorenonpons3BoHbIE

24 YIJIEBOJIOPOJIOB: SJIEKTPOHHOE bubnuorexa [JOK
CTPOEHME; PEAKLIUU 3aMELLECHUS https://m.edsoo.ru/82b4d759
rajoreHa

)5 CucreMaru3anus 1 0000IeHne bu6moreka [IOK
3HaHUM Mo pazaeny "YriaeBoaopoasl" https://m.eds00.ru/20e8922

26 KonTtponsHas padoTa o reme | bubnuoreka [IOK
"Yraesomopoas" https://m.eds00.ru/95¢9e298
[IpenenbHbIE OJHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psifi, oOrmiast

7 dbopmysa, CTpOCHHUE MOJICKYII, bubnuorexa [JOK
HU30MepUsl, HOMEHKIATYpA, https://m.edsoo.ru/df04c5cd
knaccudukanus, Guznueckue
CBOMCTBA
XUMUYECKUE CBOMCTBA MPENIETbHBIX
0JIHOATOMHBIX CITUPTOB. CrtocOObI bu6mmoreka [JOK

28 IIOJIyYEHHS U IIPUMEHEHHE https://m.edsoo.ru/26ee34fe
OJIHOATOMHBIX CITUPTOB

29 IIpocTslie 3¢upbl: HOMEHKIATYpa U bubnuoreka [IOK

n30Mepusi, 0COOEHHOCTH (PU3NUECKUX

https://m.edsoo.ru/c2c788b2
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U XUMHUYECKUX CBOUCTB

MHOroaroMHbI€ CIIUPTHI:

bubmmoreka [IOK

30 STUJICHIJIUKOJIb U INIMLEPUH, UX
. https://m.edsoo.ru/ee4d84aa
(bu3HUecKre U XUMUYECKUE CBOMCTBA
31 CriocoOBI MOJTydeHUsT ¥ IPUMEHEHHUE bubnuorexa [JOK
MHOT'OAQTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
@eHOJI: CTPOEHUE MOJIEKYIIBI,
. bubnuorexa [JOK
32 (usznveckue cBoicTBa. TOKCUYHOCTh
https://m.edsoo.ru/2ce726{8
(dbenona
XuMH4ecKue cBorcTBa (peHoa.
bu6moreka [IOK
33 CriocoObl MosTyueHus: U IpUMEHEHue
https://m.edsoo.ru/037ca5t9
tdbenona
[IpakTueckas padota Ne 2. Pemenue
34 SKCIIEPUMEHTAILHBIX 3a74a4 II0 TEME bubmmorexa [OK
" p " https://m.edsoo.ru/fd0ced09
CrupThl ¥ hEHOITBI
AnbAETH]IBI U KETOHBI: JIEKTPOHHOE
35 CTpPOCHHE KapOOHUIBLHOU TPYIITIHI; bubnuoreka [IOK
TOMOJIOTHYECKHE PSJIbI, 00IIas https://m.edsoo.ru/b139beaa
(dbopmyna, n30MepUs U HOMEHKIIaTypa
AnbJIeruipl U KETOHbI: (U3NYECKHe
36 CBOWCTBA; pEAKLIMU IPUCOETUHEHUS. bubnunoreka [JOK
Peakium okucieHns U Ka4yeCTBEHHBIE https://m.edsoo.ru/c887425¢
peaKLMK aJIbIETU0B U KETOHOB
37 Crnioco0bl nostyyeHust aabJAeruI0B U bubnuorexa [IOK
KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TTPEIETbHBIE
bu6mmoreka [JOK
38 KapOOHOBBIE KHCIIOTHI, 0COOEHHOCTH

CTPOCHHA UX MOJICKYIIL. I/I3OMepI/I5{ u

https://m.edsoo.ru/fecOb113
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HOMEHKJIaTypa KapOOHOBBIX KHCJIOT,
ux (pu3NYecKue CBOMCTBA

XHUMHUYECKUE CBOMCTBA MPEIETbHBIX

bubmmorexa [{OK

39 OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
OCoOeHHOCTH CBOMCTB MypaBbUHOU

40 KHCJIOTBI. MHOTOOOpa3ue bubmorexa HOK

https://m.edsoo.ru/bb31be71

KapOOHOBBIX KHUCJIOT
Oco0eHHOCTH CBOMCTB:
HETIPEeICIIbHBIX U apOMaTUUYECKUX

41 KapOOHOBBIX, TUKAPOOHOBBIX, bubnuoreka [JOK
TUIPOKCUKAPOOHOBBIX KHCIIOT. https://m.edsoo.ru/83a08773
[IpencraBuTeny BbICIINX KapOOHOBBIX
KHCIIOT

4 [ToHsiTHE O TPOU3BOIHBIX bubnuoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d

43 CrocoObI MoTy4eHust U IPUMEHEHNE bubnuoreka [IOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/7c¢065¢9d
CrnoxHbIe YOUPBI: TOMOJIOTHYCCKUN

m psn, obmas hopmysa, H30MepHus U bubnuorexa [JOK
HOMEHKJIaTypa . Dusznueckue u https://m.edsoo.ru/adfffe6d
XMUMHUYECKHEe CBOMCTBA 3(pupoB
Pemenue pacu€rHbix 3a1ay: 1o

45 YPaBHEHUIO XUMUYECKOU pe?KHI/II/I, Ha
OIIpe/IEJICHUE MOJIEKYIISIPHOU
(hopMyITbI OPraHUYECKOTO BEIIECTBA

46 XKupsr: crpoenue, pusndeckue u bubnuorexa [IOK
XMUMHUYECKHE CBOMCTBA (THUAPOIIU3) https://m.edsoo.ru/al9c5b98

47 Oco0eHHOCTH CBOMCTB JKHUPOB, bub6nmnoreka [JOK
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COZICpKALIUX OCTATKH HENPEIEIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

https://m.edsoo.ru/b0331922

I'enernyeckas cBs3b YIiI€BOJAOPOJIOB

bu6mmoreka [{OK
48 Y KUCJIOPOJICOACPIKAITUX
https://m.edso00.ru/56790c96
OPraHUYECKUX BEIIECTB
OO0111ast XapaKTepPUCTHKA YIIE€BOI0B U
P P a bubmmoreka [{OK
49 KJaccuukaius yriieBoaoB (MOHO-,
https://m.edsoo.ru/7a9693al
JTU- ¥ TIOJTUCAXaPHU/IBI)
50 [TonsiTHE 006 MCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX https://m.edso00.ru/6216e766
Pemenne pacueTHbIX 3a/1a4 HA
51 ONpEEICHUE JIOJIHM BBIX0/Ia MPOIYKTa bu6moreka [IOK
peaKkuru OT TEOPETUUECKU https://m.edsoo.ru/7fde47ef
BO3MOYKHOTO
59 CucreMaru3anus 1 0000IIeHNE bubmuorexa [JOK
3HAHUU MO pa3aerny https://m.edsoo.ru/08d4364c
KonTtponsHas padoTa o reme
" bubnuoreka [JOK
53 Kucnopoaconepxaniue 1
" https://m.edso0.ru/42c6678¢
OPraHM4YeCcKHe COCAMHEHHUS
AMUHBL: KJTaccupUKaIus, CTpPOCHUE
54 MOJIeKyI, oomas GopmMyna, H3o0Mepus, bubnuoreka [IOK
HOMEHKJIAaTypa U GU3NYECKue https://m.edsoo.ru/efa7ebca
CBOMCTBa
55 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
ann(paTHUECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUJIMH: CTPOCHUE aHWJINHA,
. bubnmuoreka [JOK
56 O0COOCHHOCTH XUMUYECKHX CBOICTB

AdHUJINHAa

https://m.edsoo.ru/39cd21f1
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AMMHOKHUCIIOTHI: HOMEHKJIATypa 1

57 nzomepusi, pusnueckue cBoicTBa. bu6mmoreka [IOK
OTtnenbHbIE MIPEICTABUTENH O~ https://m.edsoo.ru/d1773e80
AMHHOKHUCIIOT
XUMHYeCKHEe CBOMCTBA aMIHOKHCIIOT,

53 HX OMOJIOTHYECKOE 3HAUYCHHE bubmmoreka [IOK
aMUHOKHCIIOT. CUHTE3 U THIPOJIN3 https://m.edsoo.ru/77df705a
MEeNTUI0B
benku kak npupoAHbIE TOJIUMEDHI; bubnuorexa [JOK

59 CTPYKTYpPHI OEITKOB https://m.edsoo0.ru/429¢9899
A3oTcoaepxalime

60 FeTePOIMKINYECKAE COCTUHEHUS. bu6moreka [IOK
HyxkiienHOBBIE KUCIOTBHI: COCTAB, https://m.edsoo.ru/521d1431
CTpOEeHHUE U OHOJIOTHYECKast poJib
[Ipaktrueckas padota Ne 3. Permenue

61 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
"A3zoTcoaepKaiiue OpraHn4eckue https://m.edsoo.ru/8e3c02d1
coequueHus"

KonTponbHas pabota o teme
62 "A3zoTcoaepxaniue OpraHun4ecKue 1 Eubmorexa HOK
" https://m.edsoo.ru/ce561bc7
COCIMHEHUS
OcCHOBHBIE IOHATHUSL XUMUHU

63 BBICOKOMOJIEKYJISIPHBIX COCMHEHUN U bubnunorexa [JOK
METOJIbI UX CUHTE3a — https://m.edsoo.ru/7aa63ebd
MOJMMEPHU3aLUs U MOJTUKOHACHC AU

64 IInactmaccel. YTuauzanus u bub6mmoreka [JOK
nepepaboTKa IIacTUKA https://m.edsoo.ru/82242e0f

65 DnacToMephl: HATypaJbHbIN bubnunoreka [JOK
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CUHTETHYECKHE Kayuyku. Pe3nna

https://m.edsoo.ru/246103ec

BosokHa: HaTtypanbHBbIE,

66 HCKYCCTBEHHbBIE, CHHTETUYECKHE. | bubnuorexa [JOK
[Tonumeps! criennanbHOTO https://m.edsoo.ru/5963a601
Ha3HAYCHUS
[IpaxTueckas padota Ne 4. Pemenue

67 AKCIEPUMEHTAIBHBIX 337a4 10 TEME | bubnuoreka [JOK
"Pacno3HaBaHue miacTMace u https://m.edsoo.ru/3aebd77a
BOJIOKOH"

O60011eHre U crucTeMaTu3alus
68 M3Y4YEHHOI'0 MaTepuasa 1o Teme 1 Bubnuorexa LTOK
v P https://m.edsoo.ru/6a22ble8
"BBICOKOMOJIEKYIISIPHBIE COETUHEHUS "
OBIIEE KOJIMYECTBO YACOB I1O0 68 3

ITPOTPAMME
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YUYEBHO-METONYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
Pymsutuc I'.E.., ®.I'. ®enpaman. Xumus 10- 11 ki.: yued. nis 063e006pa3oBar.
Oparauzanuii: 6a3oBbii ypoBeHb.-M.: [IpocBemenue, 2018.-224 c.

METOANYECKUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1.Jo6potun /1. FO. Kontponupyromas QyHKIUS MIKOJIBHOIO XUMUYECKOTO
sKcriepuMenTa // Xumus B mkosue. — 2017, — Ne 3.
2. Eppirun Jl. I1., lumkun E. A. MeTtoauka peuieHus 3aia4 1o XuMuu: y4ueo.
nocoOue AJig CTyICHTOB MeJl. UH-TOB 10 OMOJ. U XxuM. cnel. — M.: [IpocBeienue,
1989. - 176 c.

3. 3notHuKOB J. I'. XumMudeckuit 3KCIEpUMEHT Kak cielupuyecKuii MeToa
ob0yuenus // IlepBoe centsaops. — 2007. — Ne 24,
4. Momnuanosa I'. H., Cuactuna M. I'. KonnuecTBeHHBIE OTHOIIIEHUS B XUMUH //
Xumus g KOIbHUKOB. — 2020. — Ne 4,

5. Obmas meTonuka ooydenus xumuu B 1kose / P. I'. iBanosa, H. A.
INopoaunosa, /1. FO. Jlo6potun u ap.; nox pexn. P. I'. UBanosoii. — M.: [Ipoda,
2008. — 319 c. (Poccuiickas akagemusi oOpazoBanus — yunutento). A.A. KaBepuna,
P.I'. sanosa. I'1. HopmatuBHas 6a3a XuMHu4ueckoro o0pa3oBaHus B CpeIHEH
IIKOJIE.

6. Xumusi. Pemienne 3ajannii NOBBILIEHHOTO U BEICOKOTO YPOBHS CJI0KHOCTH.
Kaxk nmonyunts makcumanbHbIi 6 Ha EI'D: yue6. mocobue / A. A. KaBepuHa,
I'. H. Monuanosa, H. B. Ceupuaenkosa, C. B. CraxanoBa. — M.: IHTenneKT-

Lenrp,
2015.-216c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

VYpoxk (POII) https://resh.edu.ru

VYpok (Hemoptan) https://nsportal.ru

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

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Tpesentanus (Mudoypoxk) https://infourok.ru
bubmoreka I{OK https://m.edsoo.ru

[IpesenTtanus (3Hanmo) https://znanio.ru

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

VYpoxk : https://urok.1sept.ru
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VYpoxk, npeszenranuu:https://multiurok.ru
Ypox(@OKCDOP):https://foxford.ru
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