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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
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpazoBaTeabHON IPOTrpaMMBbl CpEIHETO o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnoiaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanuy, peaqu3yOIIMX OCHOBHbIE 0Opa3oBaTelbHbBIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YINyOJEHHOIO H3Y4YEHHUS 3aHMMAaeT Ba)XHOE MECTO B
CUCTEME EeCTECTBEHHO-HayyHOro oOpa3zoBanus ywammxca 10kmacca. M3yuenue
npeIMeTa, pealnsyeMoe B YCIOBUAX AU(PGEepEeHIMPOBAHHOTO, MPOQPUIBHOTO
oOydeHusi, MPU3BaHO 0OecTeunuTh O0O0IIe00pa30BaATEIbHYI0 M OOIIEKYJIbTYPHYIO
MOJICOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAMMYIO NJisi aJanTaluud UX K ObICTPO
MEHSIOIIUMCS YCTIOBUSIM JKU3HU B COLIMYME, a TaKXe JUIsl TPOJOJDKEHUSI 00yUeHus
B OpraHu3alusix MpoecCuoHaIbHOr0 00pa3oBaHMsl, B KOTOPbIX XUMUS SIBIISIETCA
OJITHOM W3 MPUOPUTETHBIX AUCLUILIUH.

B nmporpamme mno xXuMHMM Ha3HaueHue IpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  MHTEPHpPETAalUI0 B  COOTBETCTBUM C  OCHOBOIIOJIArarolIMMU
nosioxenusMu PI'OC COO o B3auMOOOYCTIOBICHHOCTH IICJICH, COACPIKaHMS,
pe3yabTaToB OOy4YeHHs] M TpeOOBAaHUN K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOMTOMYSIBIISIIOTCSICIIEIYIOIIUEBBITIOIHAEMBIETIPOTPAMMONTIOXUMUHU (D
YHKIIUH:

e UHPOPMAIIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol obecreunBaer
NOJIyYEHHE TPEJCTABICHUS O LENsX, COAepXkKaHUM, OOLIel cTpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYaIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
ONpEeJEeNICHUE: TMPUHLHUIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEePHUCTUK; IMOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJIS U OLEHKH O0pa3oBaTENIbHBIX JOCTHKEHUN OOydYaroIMuXcs B
paMKax HWTOTOBOM arTecTal B (opMe E€IUHOIO TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma aJis yriayOnEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTACIbHBIX Mpoduied, MnpeaycMaTpuBaet
pacrpeniesieHue U CTPYKTYpUPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSIM/pa3fiefiaM Kypca;

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

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH MOCTPOSHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMUECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPKATETBHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI OCHOBHOM 0Opa3oBaTesbHOM
IPOTPaAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATHUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBHM C HAINpPaBJICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TMpeaMeToB 0a30BOoro W yriayOJaEHHOrO YpOBHEH B CHCTEME
mudGepeHIIMPOBAaHHOTO OO0yUEHHS Ha YpPOBHE CpeIHEro oOlmero oOpa3oBaHUS
XUMHUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUsS HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  MOJYyYEeHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIHUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHETO MPo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wu3yueHHe mpeaMeTa «XUMHs» OPUCHTHUPOBAHO
MPEUMYIECTBEHHO HAa  pPACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCS, BRIOPABIINX OMPEACNEHHBIN TPOdUIb
oOydYeHHsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro odpazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpYEMBIM pE3yiabTaTaM OCBOCHHS
dbenepanpbHON 00pa3oBaTEbHON MPOTpaMMBbl CpeaHero oOIiero oOpa3oBaHUs
u3yueHue rnpeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHue 3aaad



BOCIIMTAHUS W COLMAIBHOTO Pa3BUTHs OOydarommxcs, Ha (HOpMHpOBaHHE y HUX
OOIICHHTEINIEKTYaIbHBIX YMEHUH, YMEHHHA palMOHATU3alMK y4eOHOTO TpyAa |
00OOIIEHHBIX  CIOCOOOB  JEATEIBbHOCTH, MMEIOIIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBnsommmMu peaMeTa «XUMUs» Ha YpOBHE YIIIYOJNEHHOTO HM3y4YCHHS
ABNSAIOTCSA  yriyOnéHHele Kypchl — «Opranmueckas xumus» U «OOmas u
HEopraHnuyeckas XuMmusy». [Ipu onpeneneHun MOAX0A0B K OTOOPY M CTPYKTYpPHOM
OpTraHM3allMyd COJEP)KaHUs ATHUX KypCcOB B MpOrpaMMe MO XUMHHU 3a OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH M3yUYeHHUsI TPEAMETA.

OcHoBy coxaepxaHusi Kypca «OpraHudeckass XUMHS»  COCTaBIISET
COBOKYITHOCTb MPEIMETHBIX 3HAHUN U YMEHUH, OTHOCAIINXCS K 6a30BOMY YPOBHIO
U3y4YeHUs TMpeaMera. JTa CHCTeMa 3HAHMM  MOJydaeT  ONpeAENEHHOE
TEOPETUYECKOE JIOMOJIHEHHE, TMO3BOJISIONIEE OCO3HAHHO OCBOMUTH CYIIECTBEHHO
Oonbiii 00bEM (hAaKTONOTHYECKOTO Marepuana. Tak, Ha yriayOJEéHHOM ypOBHE
U3ydeHus: mpenMera oOecredeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEIWYCHUS
00BbEMa 3HAHUI O XUMHYECKUX JJIEMEHTaX U CBOMCTBaX UX COCUHECHHI Ha OCHOBE
paciiMpeHust U yriayOJeHus TPEACTaBICHUNH O CTPOSHUHU BEIIECTBA, XHMHUYECKOM
CBS3M M 3aKOHOMEPHOCTSX IMPOTEKAHMUS PEaKIMil, paccCMaTpPUBAEMBbIX C TOYKH
3peHUs XUMHYECKOW KUHETHKH W TepMOAWHAMUKU. V3ydeHue mnepuoamdecKkoro
3akoHa W llepuogmyeckoil cHUCTEMbl XMMHUYECKHX DJEMEHTOB Oa3upyeTrcss Ha
COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX IMPEACTABICHUAX O CTPOEHHUU aroMma.
XuMHYecKast CBsA3b OOBACHSIETCS C TOUYKH 3PEHUS SHEPTETUYECKUX U3MEHEHU I Tpu
e€ 00pa3oBaHMHM W pa3pylICHHH, a TakXKe C TOYKH 3pPEHUS MEXaHU3MOB €€
oOpa3zoBanusa. M3yueHue THUMOB peaknuii gOmMONHSAETCS (HOPMUPOBAHHEM
NpeICTaBIeHUH 00 3IEKTPOXUMHUUYECKUX MPOIECcCax W DJIEKTPOJIM3E PACIUIaBOB H
pacTBOpOB BemIeCTB. B Kypce OpraHM4ecKkol XHMHU TPU PACCMOTPEHUU
PEaKIMOHHON CIOCOOHOCTH COEAMHEHUN yAenseTcss 0co00e BHUMAaHHUE BOIPOCaM
00 oNeKTpoHHBIX 3(pdeKTax, 0 B3aMMHOM BIHUSHUA aTOMOB B MOJEKylaxX H
MEXaHU3MaXx peakIuu.

Ocoboe 3HayeHMEe HMeEEeT TO, YTO Ha COAEpPKAHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS U3YUEHHUS ISl KJIACCOB ONPEAENIEHHOTO Npoduis (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
NpEeIMETHBIX 3HAHHI) OKa3bIBAIOT BIMSHHUE CMEXHbIE mpeaMeThl. Tak, Harmpumep,
B COJICpKaHUM TpeaMeTa NIl KJIACCOB XUMHUKO-(DU3UIecKoro mpoduis O0mbinoe
3Ha4YeHHe OyayT MMETh AJIEMEHThl yueOHOro martepuaia mo odmeit xumun. [Ipu
U3y4YEeHUU IMIpelMeTa B JaHHOM Cllyyae akIeHT OyJeT caenaH Ha OOIIHOCTb
METOJIOB MO3HAHHUs, OOUTHOCTh 3aKOHOB M TEOPHH B XUMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHass Teopusi (MOJEKYJsipHAs Teopus B (U3HUKE), 3aKOHBI COXPAHEHUS



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

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyaeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTcs  BO3MOXKHOCTh Al Ooliee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€IKHU, YIIeBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3TOM 3HaHUA O COCTAaBE M CBOMCTBAaX IMpPEACTAaBUTENECH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
OOLIIEHAYyYHBIX METOJOB TO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUSI HaYUHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS3X C Y4YEOHBIMHU TMpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeaMeThl», «Maremartuka Hu
uHpopmaTtuka» u «Pycckuii A3bIK U TUTEpATYpPaY.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oobpasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XHUMHU Kak 00JIaCTU COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYECHHs] TIpeIMeTa Mperoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mMpeaCTAaBIECHUN: O MaTepUATbHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecredeHUuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYEeCTBA: B  pELIEHUH  IpodiieM
HKOJIOTUYECKOM, PHEPreTUIECKON M MUIIEBON O€30MacHOCTH, B Pa3BUTHUU
MEJIMIMHBI, CO3JaHNU HOBBIX MAaTE€pHUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecnevyeHny panoHaIbHOIO MPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOWIIEHl KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTHYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAaHWH, JIEKAUMX B OCHOBE XUMHYECKOU
COCTAaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIaAMEHTATBHBIX
MOHATUM, 3aKOHOB M TEOPUM XWMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJIMOJIEKYJISPHOM, O  TEPMOJMHAMHUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUS XMUMHUYECKUX PEAKLUUH, O



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

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUWA I OOBSCHEHUS
KJITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XHMHH, IJIs1 OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIIMK IKOJIOTUUECKON 0€30MacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOHN JEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMepepadOTKOU
BEIIECTB;

e yrayOJeHWUE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHWS,
HEOOXOUMBIX I TPUOOPETCHHUS YMCHUH OPHEHTHPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SBJICHUW, HWMCIONIUX MECTO B
IIPHUPOJIC, B MPAKTHUYCCKON JCATEITHPHOCTH U MTOBCEIHEBHOM KU3HU.

B rmuraHe peanmuzanmuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OOIIero oOpa3oBaHMs MPU WU3YUYECHUH
npeaMera «XuUMHs» Ha  yrAOyOJIEHHOM ypOBHE OCOOYIO  aKTyaJlbHOCTh
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTHU SIBICHHM TPUPOJIBI,
yBaXEHUS K TIpolleccy TBOpYEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIFO ¥ CaMOBOCIHMTAHHIO  Ha  OCHOBE  YCBOGHHUSA
00IIeYeIOBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KakK
YCIIOBHIO YCIICIITHOW TTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBbIO H TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMmMeHWW W HABBIKOB Pa3yMHOT'O TMPHUPOOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPHOOPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIHbHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUW Ha YTITyOJIeHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kimacce —
102 yaca (3 yaca B Hezeno), B 11 kiacce — 102 yvaca (3 yaca B HeJleto).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

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

DNEeKTpPOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE M BO30YXKIAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOoMa YIJIepoAa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUAU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKkuenTopHblil). TUMNBl NepeKpbIBaHUA AaTOMHBIX OpOUTaNe, G- U T-CBSA3M.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemiectB. [loHsiTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeguHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJIEKYJ. 3JHAYEHUE TEOPUU CTPOCHHUS
OpraHMYecKUX CoeAuHEHUN. MOoNeKynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetrHass. M3omepus. Buuabl wH30Mepuu: CTPyKTypHas, NPOCTPAaHCTBEHHAS.
OnexTpoHHbIe AP (PEKTH B MOJEKYIaX OpPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIHI
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHaTue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMEeHKJaTtypa opranuyeckux coeauHeHuid (IUPAC) u TpuBUaibHBIE Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobeHHocTy U KiIaccu(UKAIUsl OpraHUYeCKUX peakiuid. OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCNEpUMEHTAIIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX IPEBPAILICHUI:
O3HAKOMJICHHE ¢ OoOpa3laMHd OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYIJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYJ
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOWTase yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Owas ¢hopmysna, HOMEHKIATypa U uzomepus. OcoO0eHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTEeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonoruyeckuii psii ankeHoB, o6O1ias (opmylia, HOMEHKIIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB,  Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUHEHUS, 3aMEIICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JBOMHYIO CBS3b. CrIOCOOBI 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. CrOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  PEaKIUMU  NPUCOCAWHEHUs,  JUMEpU3ALUU U
TPUMEPHU3ALNH, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA aTKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakiMy Ha TPOMHYIO CBsA3b. CIOCOObI MOIydeHHUS
Y IPUMEHEHHE AIIKUHOB.

ApomaTuyeckue YrieBogopoabl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH30ma. DU3UYECKHE CBOMCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE aNKWIBHBIX paJUKaIoOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepuszanus ctupona. CrocoObl MOTy4eHUsT U
MIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponusiii ra3. IlonytHeie HeTsHbIE ra3bl. HedTh U €€ mpoucxoxaeHue.
KameHnHnblit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTajJOT€HAIKAHOB C MAarHMeéM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOIbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIlCHUM:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIECTBAX, IOJydeHUE OJTHICHA U
U3y4YeHUE €r0 CBOWMCTB, O3HaKoMjeHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMud  TUTACTMAcC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0OB U FajJOr€HIIPOU3BOIHBIX YIJIEBOJIOPO/IOB.

Kuciopoaconepsxkamue opranudeckKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuili psa, obmas Qopmyna, H3OMepHs,
HOMEHKJIaTypa U kiaccudukamus. Dusznueckue CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKMMH  KHUCJIOTAMHU.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OcCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUJIEHIVIMKONb U TIULEpUH. DU3NUEeCKue Hu
XUMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OpraHUYEeCKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAaYeCTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBneHne 0 MexXaHHW3ME pPEAKIUN HYKICO(DWIBHOTO 3aMEIICHHS.
JleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHWS] W TPUMEHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO snpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CnocoObl nosrydyeHus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  aJIbJETMJOB M  KETOHOB:  PEaKIUHU
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue CBOMCTBRA
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepuUKaIUU, PEaKIMU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOM KHUCJIOTHL. [loHSITHE O NPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHCJIOT: CT€apWHOBAs, MAJIbMUTUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upnl. ['oMonornueckuii psa, oOmas (opMmyna, u3oMepus H
HOMEHKIaTypa. Du3nyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpELE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrneBoaos (MOHO-, TU-
U Tonucaxapuabsl). MoHOcaxapuabl: TIIOK03a, (PYyKTO3a, ramsakro3a, pubo3a,
ne3okcuprbo3a. du3znyueckue CBONCTBA M HaXOXJeHHE B Npupoae. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIIUPTOBBIX U aJIbJCTHUIHOU
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHwe. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
nmakTo3a. BocctaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpoOMOJEKyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOMCTBA Kpaxmajia: TMApPOJN3, KAYeCTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJIN3, MolydyeHue 3GUpoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJAE, B3aUMOJEHCTBHUE ITAHOJIA C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTA B albJETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BaHHE
BUJIEOMATEPUATIOB), KAYECTBEHHbIE pPEAKUMU Ha ambIeruiibl (C THIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIEepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmaja C MOJIOM, PELICHUE SKCIEPUMEHTAJbHBIX 3a71a4y no teMaMm «CrnupTsl U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE d3PUPBD».

A3oTcoaepiKalniue OpraHu4ecKue coelMHeHMs.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTuyecKkue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue moJekyn, oOmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWJIMPOBAHUE, B3aUMOJICHCTBUE NEPBUYHBIX AMUHOB C a30THCTOW KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWINH — TpEeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYyNI aTOMOB B MoJiekyJsie anuwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUS M TpUMEHeHue anudaruyeckux amuHOB. [lonmydenune anunuHa u3
HUTPOOCH30IA.

AMuHoOkucnoThl. HomeHknarypa u n3omepusi. OTnesibHbIe IPEACTABUTENH Of-
AMHMHOKHCIIOT:  TJIMLWH, ajaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJCHCAUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHrE aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kaxk mnpuponHele nonuMepsl. [lepBuyHas, BTOpUYHAS M TPETUYHAA
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JEHATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHBIE METOAbl HU3YYEHHUsI BEIIECTB M HUX IPEBPAILLCHUI:
pacTBopeHuEe O€NKOB B BOJE, AEHATypalusi OEIKOB MpPU HATPEBAHUU, LIBETHBIC
peakiuu Ha O€JIKW, peIIeHHEe OHKCIePUMEHTANIbHBIX 3ajlad [0 TeMaM
«AsoTconeprkaiue OpraHu4eCcKue COEZIMHEHUS u «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BoicokoMOJIeKYJISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISAPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHB MOJUMEPU3ALNN, CPEAHSS MOJEKYJIApHAs



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

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TOJTUCTUPOJ, TMOJUMETUIMETaKpWiIaT, MOoJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble IOJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiiekyaspHord (OpMysbl OPraHMYeCKOro COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaXOXJICHHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOWCTB WJIM CIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHSTHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHuEe, H3MEpEHUE,
AKCHEPUMEHT, MOJAENb, MOJICIIMPOBAHHE.

du3nuka: Marepus, arToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buonorusi: knmetka, opraHu3M, JKocucTeMma, Owocdepa, wmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUM NHUTaHUSA, OpPOXKEHUE,



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

['eorpadus: none3Hble HCKOMaeMble, TOTIIUBO.

TexHonmorusi: MNUIIEBBIE MPOIYKTHl, OCHOBBI PAI[MOHAJIBHOTO THTAHUS,
MOIOIIHE CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI I110 XMMHNN
HA YPOBHE VIJIVBJIEHHOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHUCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero o0Opa3oBaHUsl BBIJAEICHBl CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMUMHCS POCCHUMCKOM TpaKJaHCKOM MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOONPEIETICHUIO; HAIMYME MOTUBALIMHU K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMSI; HaJU4Me
IPABOCO3HAHMS, IKOJIOTHUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUTAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JeTEIbHOCTH.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTPa)XarT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JEeATEIHbHOCTH
oOydarmuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xIaHCKOro BOCIMTAHMS:

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABONOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMAax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEHICHUU yYEOHBIX U TMO3HABATEIBHBIX 3aJ1ay, BBHIMOJIHECHUU
XUMHYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTbI JPYTUX IPU aHAIU3€ Pa3IMYHbIX BUJOB YUeOHOU IEATEIIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYSCTBEHHON XMMUH;

YBOXEHUS K MPOLECCY TBOPUYECTBA B OOJACTH TEOPUH U IMPAKTHYECKOIrO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3ylbTaT
JUINTENbHBIX ~ HAOMIOEHUM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;



MHTEpeca M TMO3HABATEIbHBIX MOTHUBOB B TOJYYEHHUU U TMOCIEIYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

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

TOTOBHOCTH OIIEHHUBATh CBOE TMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIICH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEICTBUM
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS] K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

cOOJIO/ICHUST TIpaBUJl OE301AaCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU EATEILHOCTH;

NMOHUMAHMSI IIEHHOCTU TPABUJI HWHIWBUAYATBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOrO BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI );

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3muyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAJIbHOW TpaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECO00PA3HOr0 OTHOUIEHUS K MPUPOJAEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HHU HA 3€MIIE;

MMOHUMAaHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHOM CpEIbl;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOA0TOIB30BaAHNUS;

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

HAJIUYUS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKOU KYJIBTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKe, CHOCOOHOCTU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeACTaBiIeHUs 00 OKPY)KaroIeM MUPE KaK O €IWHCTBE MPHUPOJLI U 4YeJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIN3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBIECHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KyJIbTYphl, B PEHICHUH TI00aIbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHMYECKH KOM(POPTHOMN >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMaHUs CYHIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy4aeMble 3HAHMS JJIs aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHU JelaTh 000CHOBAHHBIEC 3aKII0YECHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeSATEbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI

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

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUS M YHUBEpCAJIbHbIC YueOHBIC
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

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

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE AeiiCTBUSA

1) 6a30Bble JJOrHYecKHe JAeCTBUS:

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

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIEJISIMU;

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

BBIOMpATh OCHOBaHUS W KPUTEPUU [JIS KIACCH(PUKAIUKA BEIIECTB U
XUMHUYECKUX PEaKIUil;

yCTaHABIIMBATh MNPUYMHHO-CICICTBEHHbIE CBA3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, GOPMYJIUPOBATH BHIBObI U 3aKIIOUCHUS;

MIPUMEHSThH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) »JJIEMEHTa, XuUMHUuUeckas (QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpHU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3a/ad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

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

dbopMyITUpOBATH LEJIM U 33/1a4l UCCIIEIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS W TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0/IaTh 3a XOJAOM
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000I1IeHNs ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJILTATOB UCCIICIOBAH NS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTUYECKUX 3a]a4, NPUMEHEHUIO pPa3InYHbIX
METOJIOB MTO3HAHUSA.

3) paboTa ¢ nunpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPOpMaKK (HAy4HO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHAaIM3UpOBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JI0OCTOBEPHOCTD u
HENIPOTHUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu padbore c
XAMHYECKOW WH(POpMANMEH: TPUMEHITh MEXIpeaAMeTHbe ((Qu3uveckue u
MaTeMaTUYEeCKHe) 3HAKU U CUMBOJIBI, (OPMYIIbI, aO0OpeBUATypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKJa€MOM TEMBI B XO€ AUAJIOTa U/ WU
JTUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPENTOKEHHUS
OTHOCHTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH ITPU BBITIOJTHEHU U
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKONW pabOThl MO MCCIETOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0/J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, OMpenesss €€ Ueau M 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M HCCJIEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubosee
b (}eKTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHHH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JICSITEJIbHOCTH Ha OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA yriayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmero oO0pa3oBaHMs BKIOYAIOT CHEIU(PUICCKUC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU M MPEOoOpPa30BaHUIO 3HAHUM, BHUIBI EITEILHOCTH
M0 MOJYYEHHUIO HOBOT'O 3HAHUS U NPUMEHEHHIO 3HAHUW B PA3JIMYHBIX Y4EOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX ¢ XUMHeEil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaTbl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYEHWU OPTaHHYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, SHEPTETUUECKON U



MUIIEBONA 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTepHUasOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOHOM CpeJIE;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIue MOHSATUS — XUMUUYECKUN JIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO3OYXIEHHOE
COCTOSIHMSI aToMa, TUOpUAM3alMs aTOMHBIX OpOWTaneid, HWOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBINA CKeNeT, PyHKIIMOHAbHAS
rpymmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass W MPOCTPAaHCTBEHHas (TeoMeTrpuyeckas,
ONTHYECKAas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTIJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJIepIKaIllIe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonuueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPaHEHUSI
U TPEBPAIICHUS DSHEPrUM TMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MIPEACTABICHUS
0 MEXaHH3MaxX XHMHUYECKHX pPEaklHi, TEePMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB
B MoOJIeKyJiaX (MHIYKTHUBHBIH U Me30MepHbId 3¢ dexTol, opueHTanToll u Il pona);
(akToNOTrNYEeCKNE CBEICHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BaKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESTENBHOCTH  YeJIOBEeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOA, TepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIMBAaTbUX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIINE MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

HCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIUKY I COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPbIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUUA  TOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3rOTaBIMBATh MOJECINA MOJEKYJ OPTaHUYECKUX BEIIECTB IS UILIOCTPALIUU
X XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYECHHBIX
OPraHUYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OIPEAECIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknarype (IUPAC) u npuBoauTh TpUBHAIIBHBIC Ha3BaHWS JJI OTACIIBHBIX
MpEeJCTABUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TONYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHMCJIOTa, YKCYCHasl KUCJI0Ta, CTEAPUHOBAsA, OJIEMHOBAs, NMTAJIbBMUTUHOBAsA KHUCJIOTHI,
[VIMIMH, aJlaHWH, MajbTo3a, (PpyKTO3a, aHWIWH, TUBUHWI, U30TPEH, XJOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs W WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS NPHUMEHATH IIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa jyisi 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTABa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPEJCTABUTENEH pPAa3IMYHbIX
KJIACCOB OPraHMYECKUX BEILECTB: AJIKAHOB, LIUKJIOAIKAHOB, AJIKEHOB, AJIKAIUEHOB,
AJKMHOB, AapPOMAaTHYECKUX YIVIEBOAOPOJIOB, CIMPTOB, aJbJIETUIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yIrJeBOAOB (MOHO-, IU- U TMOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TFEHETUYECKYI0  CBSI3b  MEXJAY HHUMH  YPaBHEHUSMU
COOTBETCTBYIOIIMX XUMHUYECKHX PpEAKIUHA C MCIOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTHHEHHM OT
KPaTHOCTH U THUIMA KOBAJIEHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
Y TPy aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAThH UCTOYHUKH YTIEBOJAOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAaKTUYECKOE TPUMEHEHHE MPOYKTOB NepepadOTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, U3MEPEHUN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peasibHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHITHOCHOBHBIC OTIEPAIIUUA MBICIUTEIHHOM
NEATeNIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTeMaTH3allMIo,



BBISIBJICHHE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — M1 U3yUYECHUSI CBOMCTB BEIIECTB U
XUMHYECKHUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHHUII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKICHHUIO XUMHUYECKOU
dbopMysbl BElIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATH
C TO3WIMH  DKOJIOTMYECKOW  O€30MacHOCTH  TOCIEACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BAThIIONYUYECHHbIE 3HAHUS ISl IPUHATUSA TPAMOTHBIX pEIICHUMN
poOJieM B CUTYaIMSIX, CBI3aHHBIX C XUMHEH;

c(hOpMHPOBAHHOCTh YMEHHI: CAaMOCTOATENbHO IUIAHHUPOBATh U IMPOBOJUTH
XUMHYECKUN OSKCHEpUMEHT (TIOJlydeHHEe W M3yYeHHE CBOMCTB OpPraHWYeCKHUX
BEILECTB, KAYECTBEHHbIC PEAKIHUU YIJIIEBOAOPOAOB PpA3JIMYHBIX KJIACCOB H
KHUCIJIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAJIbHBIX
3a/lady 10 PAacClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMpaBuUII
0e30rmacHOro OOpallleHHs ¢ BEIeCTBAaMU M J1AOOpaTOPHBIM 00OpPYJIOBAaHUEM,
dbopMynupoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABISATh B pa3IU4yHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMCHHIA:

coOMI0IaTh MpaBUJIa IKOJIOTHYECKH I1e1eCO00pa3HOro MOBEACHUS B OBITY H
TPYAOBOM IEATENBHOCTU B LENAX COXPAHEHMS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA KUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAs cMmbIch nokaszareis [1J1K;

aHAJM3UPOBATH 11€JIECO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIISATH IICJICHAMPABICHHBIN TONCK
XUMUYECKOW HHGOPMALIUU B Pa3IMYHBIX UICTOYHUKAX (HayyHas U y4eOHO-Hay4YHas
JTUTEepaTypa, CpeacTBa MaccoBoi nHdopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATh XMMUUYECKYI0 MH(OpMaINIo, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHON y4eOHOM 3a1adeH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KosnunyecTBouacos
HaumeHoBaHuepas3aejioB duexkTpoHHble (¢ poBbIE)
Bce | KonTpouabHbIep IIpakTHyeckuep
n/ | M TeMIporpamMmsl o0pa3oBaTe/bHbIEpeCyYpPChI
I ro a0doThI a0doThI

Pazjnen 1.TeopeTnueckue 0CHOBBI

OpPraHUuYecKOoil XUuMHHU

[Ipenmer oprannueckon
xumun. Teopus cTpoeHus

bu6mmoreka [IOK https://m.edsoo.ru

= OpPraHWYECKHUX COECTMHEHUN 8 : : bubnuoreka POIII https://resh.edu.ru
A. M. bytneposa
Uroronopazneny 8
Pa3znes 2.YriieBoaopoanbl

1. http://files.school-
collection.edu.ru/dlrstore/ceac7808-399a-9ac6-
db56-7ed204f861fa/index.htm (ITonydueHue
METaHa).

2. http://files.school-
collection.edu.ru/dlrstore/80de813e-a63b-3a19-
5a8a-5f9e3701406a/index.htm

2.1 Hpenermbupieyriesonopome! 6 1 (YcranoBieHne KaueCTBEHHOTO COCTaBa

— aJIKaHBbI, TUKJIOAJIKaHbI

npenenbHbIX YB)

3. http://files.school-
collection.edu.ru/dlrstore/falf830c-9d8f-0b17-
d3el-fa4a4193333e/index.htm Onpenenenue

COJCPprKaHMs XJIOpa B OPraHUYICCKUX

COCIUHECHUSX.
4. http://files.school-




collection.edu.ru/dlrstore/73ccda3.2d-12a7-
ccd3-233c-1ec5450c05f0/index. htm
OTHo1IEHUE METaHa K pacTBOPY

nepMaHTaHaTa Kajus 1 OpOMHOI BoJie.
5. http://files.school-

collection.edu.ru/dlrstore/76f609 e3-5da6-

7559-4264-68d3548bb069/index.htm3.

B3peiBMeTaHa ¢ KUCIOPOIOM.

2.2

Henpenenbabie
YTJIEBOJIOPO/IbI: AJIKEHBI,
aJKaJuEeHbI, aJTIKHHBI

14

1. http://files.school-
collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-
672¢-6802f3a2daSa/index.htm [Tonyyenue
aleTUIICHA U €T0 TOPEHHUE.

2. iles.school-
collection.edu.ru/dlrstore/74d656¢c4-ce58-
al47-14bf-54b4108282d9/index.htm
B3anMmopeiicTBue aneruneHa ¢ OpoMHOM
BOJIOM.

3. http://files.school-
collection.edu.ru/dlrstore/4ab30a8b-f667-6171-
b732-cfaeOc4ab042/index.htm
B3aumopeiicTBre aneTuiieHa ¢ paCTBOPOM
TepMaHraHaTa KaJiusl.

4. hittp://files.school-
collection.edu.ru/dlrstore/8ee447cb-64ba-9932-
7ac3-3e21acc87d24/index.htm ITonyuenue
aleTuIeHUIa cepedpa.

2.3

ApoMaTu4ecKUeyriIeBog0pO
161 (apeHbl)

http://files.school-collection.edu.ru/dlrstore/4fb5d71a-
0192-f572-8812-927f99¢7225a/index.htm HurpoBanue
OeHzona.

2. http://files.school-




collection.edu.ru/dlrstore/68fc80ed-775f-4200-
02f4-19916bcac2d9/index.htm ITonyuenue
reKcaxjopaHa

[IpupoHbIE HCTOYHUKHU

1. https://www.youtube.com/watch?v=AZITS3 Q
QnA Hed1b 1 criocoOsI ero nepepaboTKy.

(BUIEOYPOK)

2.4 4
yl“JIGBO);OpO}IOB wux 2.https://www.youtube.com/watch?v=pybD-
repepaboTKa N
pep rGCbUc Kamennsriit yroib. [lepepaboTka.
BH/JICOYPOK.
I'amorennpousso eyriie
55 TCHITPOW3BO/THBICYTIICB 4 :
0JIOPOJIOB
Uroromopazneny 35

Pasznea 3.Kucinopoacoaep:kanueoprannieckmuecoeIuHHeH st

1.https://www.youtube.com/watch?v=Le VRPpWnp4I

3.1 Crouptsl. ®eHoun 12 1 N

N3yuenue cBolcTB peHoJa (BUICOOTIBITHI)

KapGouunbsabie

COCJIMHEHMS: aJIbJICTU/IbI 1

3.2 | keronsl. KapOoHoBBbIE 21 2

KUCJIOTHI. C0XKHBIE YPUPEHI.

Kupsl
http://files.school-collection.edu.ru/dIrstore/ac425a5f-
377£-5f58-14f1-2aff690e960c¢/index.htm KadecTBeHnas
peakuus Ha TIIF0KO3Yy.

3.3 YrineBoasl 8 1 https://yandex.ru/video/search?text=aneraTrHoe%20B010K
H0%20ITonydyeHne aleTaTHOro0 BOJIOKHA
https://www.youtube.com/watch?v=6b3ML-Xe2g03
[Tonyuyenue caxapa

Hroronopaszaeny 41




Pasnen 4.A30Tcoaep:kanmeopraHnyecKuecoeuHeHust

AMUHBI. AMUHOKHCIIOTEL.

http://files.school-collection.edu.ru/dIrstore/0e9a9b25-

4.1 5 10 1 b8de-0bd2-1252-55407d90e4df/index.htm N3yuenue
CIH ¢u3nUecKuX CBOMCTB aHWIINHA.
Uroronopazneny 10
Paspnen S5.BbicokoMOJIeKYIsIPHbIECOSIMHEHUSA
51 BricokoMonekynsipHpiecoe 3
' UHEHUS
Uroronopazneny 8
BIIEE KOJIMYECTB
OBII ol CTBO 102 10

YACOB I10 ITPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Temaypoka

KoanuecTBouacoB

Be
ero

KoHTpoJibHbI
epadoThI

IIpakTU4ecku
epadoThI

Harausy
YeHus

DJIeKTPOHHBbIeNN(PPOBHICOOPA30OBATEIbHbIE
pecypcsl

[Ipeamer u 3HaueHune
OPraHN4eCcKO XUMHH,
MIPEACTABIICHUE O
MHOT000pa3uu
OPraHNYEeCKUX COCTMHEHUN

Teopust crpoeHust
OPraHM4YeCKUX COCTMHEHUN
A.M. bytneposa

Buasr nzomepuu:
CTPYKTYpHas,
MPOCTPAHCTBEHHASI.
DOnekTpoHHbIC 3P PEKTH B
MOJIEKYJIaX OPTraHUYECKUX
COEOUHEHUN

[IpencraBieHue o
KJaccuukanuu u
cUCTeEMaTHYecKast
HoMeHkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

https://yandex.ru/video/preview/54662433418052
51360 Knaccudukarys opraHuuecKux
COeIUHEHUN

XUMH4YECKas CBS3b B
OpraHu4YCCKUux




COEIMHEHUAX. MexaHu3Mbl
00pa3oBaHMs KOBAJIEHTHOU
CB$I3H, CIIOCOOBI pa3pbiBa
CBsI3EM

DIEeKTPOHHOE CTPOEHUE
aToma yriiepoaa (OCHOBHOE
1 BO30YyX/IEHHOE
COCTOSIHUS).
BaneHTHBIEBO3MOKHOCTHATO
Mayriepo/a

Knaccudukanus peaxiuii B
OPraHN4eCcKO XUMHH
Cucremaruzanus u
0000111eHNE 3HAHUA II0 TEME
1.

KonTtponpHaspaboramnoreme
1.

AJKaHBI: TOMOJIOTHYECKHUI
psn, obmas hopmyna,
HOMEHKJIaTypa U U30MEPHUs,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
cTpoeHue MoJiekyi. JIP.

http://files.school-
collection.edu.ru/dlrstore/5e8{612a-b762-9f6b-
de63-c5dcld3e64cS/index.htm

10

duznyeckrue 1 XUMHUUYECKHE
CBOMCTBA aJIkaHOB

http://files.school-
collection.edu.ru/dlrstore/73ccda2d-12a7-ccd3-
233c-1ec5450c05f0/index.htm

11

HaxoxieHue ankaHoB B
npupoze. CriocoOsl
MOJIy4eHHS U IPIMEHEHUE




aJIKaHOB

12

[{ukoankaHbl: 00IIas
dbopmMyIia, HOMECHKIIATypa
n3oMepusi, 0COOCHHOCTH
CTPOCHHA U XUMHUUYCCKUX
CBOMCTB, CIIOCOOBI
IMOJIYYCHHA U TPUMCHCHUC

https://yandex.ru/video/preview/17058088130763
29420?t=12991{uxnoankansl (BUACOYPOK)

13

Pemenue pacuérHbix 3amaqy
Ha oTIpe/ieTIeHue
MOJIEKYISIPHOH (OpMYIIbI
OpPraHUYECKOTO BEIIECTBA 10
MAacCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJIAIINX B €r0
coctas. CucreMaTu3anus u
000011IeHNE3HAHUNTIOTEME

http://files.school-
collection.edu.ru/dlrstore/80de813e-a63b-3al9-
5a8a-5f9¢3701406a/index.htm

14

KonTtponsHas padoTa no
teme "AnkaHb"

15

AJIKEHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa,
ANIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII.
CrpyKkTypHas U UC-TpaHC-
HM30MEPHUSIAIKEHOB

16

dusnyecKrue 1 XUMHYECKHUE
CBOMCTBA AJIKCHOB.
IIpaBuroMapkoBHUKOBA

17

Crnioco6bl nostyueHust u




IMPUMCHCHUC aJIKCHOB

18

[Tpaktuyeckas padora Ne |
o reme "[lonydenue
STHUJICHA U U3YYCHHUE eTO
CBOMCTB"

19

Pemrenne pacy€THbIX 3a1a4
Ha OIIpeCIICHUE
MOJIEKYJISIpPHOHN (OpMYIIbI
OPraHMYECKOTO BEILECTBA I10
MIPOJYKTaM CTOPAHHSL.

20

ANKaJIueHbl: CONPSHKEHHBIE,
M30JIMPOBAHHEIE,
KyMYJIHPOBaHHBIC.
Oco0EHHOCTH AIECKTPOHHOTO
CTpOEHUs

21

XHUMHUYECKUECBOMCTBACOTPS
JKEHHBIXITUECHOB

22

CriocoOsl mostyueHust u
MIPUMEHEHHE AJIKaIUEHOB

23

ANIKMHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,
HOMEHKJIATYpa,
ANIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpOEHUE MOJIEKY,
(buznueckue cBoicTBa

https://yandex.ru/video/preview/18177212100095
402918

24

XUMHNYECKUECBONCTBAaaJIKNH
OB

http://files.school-
collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-
672c-6802f3a2daSa/index.htm




25

KauecTBenHble peakuyu Ha
TPOMHYIO CBSI3b

26

CriocoObI osTyueHust 1
MPUMEHEHHUE AIKHHOB

27

Cucremaruszanus
000011IEHrE 3HAHUN 110 TEME

28

KonTpossHas pabora no
TeMme " AJIKEHBI.
Anxaanensl. AJTKUHBL"

https://onlinetestpad.com

29

ApEHBI: TOMOJIOTUYECKUI
psn, obmas hopmyna,
HOMEHKJIaTypa.
DIEeKTPOHHOE 1
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ OeH30J1a
1 TOJIyoJia, UX (PU3UUECKHE
CBOWCTBA

30

XUMHUYECKHE CBOMCTBA
apeHOB: PEAKIUU
3aMeIeHU

http://files.school-

collection.edu.ru/dlrstore/4fb5d71a-0f92-f572-

8812-927f99¢7225a/index.htm

31

XuMH4decKre CBOlCcTBa
apeHOB: PEaKIUU
MIPUCOCANHEHUS, OKUCIICHUE
rOMOJIOroB OeH30J1a

32

OCOOGEHHOCTUXUMUYECKUXCB
OMCTBCTUPOJIA

33

Crnioco6bI nostyueHust u
NPUMEHEHHE apEeHOB




34

Pacuétel o ypaBHEHUAM
XUMUYECKUX PEAKIUH.
CucremaTtuzanus u
00o01IeHne 3HaHUH 110 TeMe

35

KonTtponsnas pabora o
teme "ApeHsl."

36

[Ipuponnsii ras. IlomytHeie
He(TAHBIE ra3bl

37

KamenHnslit yroiss n
MIPOJIYKTHI €0 MepepadoTKu

38

Hedtp u ciocoOs1 €€
nepepaboTku HedTH.
[IpuMeHeHnenpogyKTOBIEPE
paboTtkuHepTH

39

I'eHeTHYeCKas CBA3b MEKIY
Pa3IMYHBIMU KJTaccaMu
YTJICBOI0OPOJIOB

40

["asioreHonpon3BoIHBIE
YTJIEBOJIOPOJIOB:
ANIEKTPOHHOE CTPOCHHE;
peaKIMK 3aMeIeHUs
rajoresa. Jleiicteue
LIEJIOUEN Ha
raJOreHIPOU3BOIHbIC.
BsaumoneiictBue
JIATaJI0reHaJIKaHOB C
MarHueM " [UHKOM.

41

Cucrematusanus u
0000111eH1E 3HAHUHN 110




paszaeiny «YTIeBOAOPOIbI»

42

Pewrenne pacyeTHsIX 3a1a4
Ha BBIXOJI IPOJYKTAa.

43

KonTtponsnas pabora o
Teme "YTi1eBo10poabl"

44

[IpenenvHbIE OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHU I
psn, obmias hopmyna,
CTpOEHUE MOJIEKY,
M30Mepusi, HOMEHKIIaTypa,
Kiaccudukanus,
(u3uYecKue CBONCTBA

45

XUMHYECKHE CBOUCTBA
MPEeACIbHBIX OJTHOATOMHBIX
CIIUPTOB

46

Crioco0pl oTy4eHus U
MPUMEHEHHE OTHOATOMHBIX
CIIHPTOB

47

[IpocTsie a¢upsr:
HOMEHKJIATYypa ¥ U30MEpus,
0COOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOMCTB

48

MHOT0aTOMHBIE CITUPTHI:
STUJICHTIIMKOJIb U TJIUIEPHH,
ux (puznyeckue u
XMMUYECKHE CBOMCTBA

49

Crnioco6bI nostyueHust u
NPUMEHEHHE MHOTOATOMHBIX




CIIUPTOB

50

@DEHOJI: CTPOEHHUE
MOJIEKYJIbI, (PU3NIECKUE
CBOMCTBA.
TokcuaHOCTBPEHOTA

https://www.youtube.com/watch?v=LeVRPpWnp
4

51

XHUMHUYECKUECBOUCTBAPECHOI
a

52

CriocoOsl nostyueHust u
IpuMeHeHue (eHoia

53

[IpaxTueckas pabora Ne 2.
Pemrenne
AKCIEPUMEHTAJIbHBIX 3a7a4
1o reme «CoupThl U
(heHonb»

54

CucremMaTusanus "
0000111eHNE 3HAHUH T10 TEME

55

KonTtponsHas padota no
teme "CrnupThl ¥ heHOobI".

https://onlinetestpad.com/

56

AJIbJIeTU/IBI B KETOHBI:
ANIEKTPOHHOE CTPOCHUE
KapOOHHMIILHOU TPYIIIIBI;
TOMOJIOTHYECKHUE PSIbI,
oburas ¢popmyia, U3oMepus
¥ HOMEHKJIaTypa

57

ANbJIErUIbl U KETOHBI:
(buznueckue CBOMCTBA,
peakIy IPUCOETUHEHUS

58

Peakuuu oxkuciaeHus u




KauCCTBCHHLIC PCAKIIUU
AJIbACTUI0B U KETOHOB

59

CrniocoObI moryyeHus
AJIBJCTUI0B 1 KETOHOB

60

KonTtponsnas pabora o
TeMe "AJBIEr bl U
KETOHBI"

https://onlinetestpad.com

61

OAHOOCHOBHBIE MpEETbHbIE
KapOOHOBBIE KUCIIOTHI,
O0COOEHHOCTH CTPOCHHUS UX
MOJIEKYJT

62

N3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KHCIIOT, UX
(bu3UvecKue CBOMCTBA

63

XUMHUYECKUE CBOMCTBA
MpeiebHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

64

Oco0eHHOCTH CBOMCTB
MYpPaBbUHOMN KHUCJIOTHI.
MHuoroo6pa3ue kapOOHOBBIX
KHCIIOT

65

Oco0EHHOCTH CBOMCTB:
HeTpeACIIbHBIX U
apOMaTHYECKHX
KapOOHOBBIX,
TMKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX
KHUCJIOT.
[IpencraBUTENMBBICITUXKAP




OOHOBBIXKHCIIOT

66

IToHATHE O IPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT

67

CriocoObI mosTyueHust 1
MIPUMEHEHHE KapOOHOBBIX
KHUCIIOT

68

CrnosxHble 3(upbl:
TOMOJIOTHYECKHM P,
obmas Gopmyna, uzoMepus
1 HOMEHKJIaTypa

69

du3nueckre 1 XUMHUYIECKHE
cBoiicTBa 3(hHpoB

70

[IpakTueckas pabora Ne 3.
Pewrenne
SKCIEPUMEHTAJIbHBIX 3a7a4
o Teme "KapOoHoBbIe
KUCIOTHI. Cl0XKHBIEADUPHI'

71

Kupsl: ctpoenue,
¢buznyeckue 1 XuMu4ecKue
CBOMCTBA (THAPOIIH3)

72

OCo0EHHOCTH CBOMCTB
YKHUPOB, COJICPIKAIINX
OCTaTKH HEIMpPeaeIbHBIX
KUPHBIX KUCIIOT. JKUpBI B
pupoJie

73

Mb11a KaK COJIM BBICHINX
Kap6OHOBLIX KHUCJIOT, UX
MOJOIIIee ACHCTBHE.




TloHATHE O CUHTETUYECKUX
Moromux cpeactax (CMC)

74

I'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJICOAEPKAITUX
OPraHUYeCKHUX BEIIECTB

75

CucremaTtuzanus u
0000111eHIe 3HaHU 110 TeMe
"KapOoHOBBIE KHCIIOTHI.
Crnoxubieaupsl. XKupsr."

76

KonTposbnas pabora no
teMe "Kapb6oHoBbie
KUCTOTHI. CI0KHBIEI(DUPHI.
Kupsbr."

77

OO6mras xapakTepucTuka
YTJIEBOJOB U
KJ1accu(uKaIuys yriieBo10B
(MOHO-, TH- U
MOJIMCAXaPHJIbI )

78

MoHocaxapubl:
(bM3UYeCcKue CBOMCTBA U
HaXO0XJIEHHUE B IPUPOJIE.
I'moko3a.
XHMMHYCCKHECBOMCTBA.

79

[IpuMeHeHue TIHOKO3bI, €€
3HAa4YEHUE B
KU3HEIEATEIIbHOCTH
Oopranusma

80

I[I/IcaxapI/II[LIZ caxapo3sa,




MaJIbT03a U JIAKTO34.
Haxoxnenue B mpupoe u
MPUMEHEHHE TUCAXaPUIOB

81

[Tonucaxapuasl: ctpoeHue
MaKpOMOJIEKYJ, (pru3nyeckue
1 XUMHYECKHE CBOMCTBA,
MIpUMEHEHHE

82

[ToHsATHEOONCKYCCTBEHHBIXB
OJIOKHAX

83

CucremMatusanus 1
0000111eHE 3HAHUHN 110
pasneny

84

KonTposbnas pabora no
TeMe "YrieBoan!"

https://onlinetestpad.com

85

AMUHBL: KITaccuukanus,
CTPOCHHE MOJIEKYJI, 00IIIast
dhopmyna, nzomepusi,
HOMEHKJIATYypa U
(bu3nveckrue CBOWCTBA

86

XuMudeckuecBorcTraanuda
TUYECKUXaMUHOB

87

AnBnimH: CTPOCHHUC
AdHWJINHA, 0COOEHHOCTH
XUMHYECKUX CBOHCTB
AdHUJINHAa

88

CrniocoObI nostyueHust u
pUMEHEHUE
anmu(aTUIeCKNX aMUHOB




89

AMMHOKHUCIIOTBI:
HOMEHKJIATypa 1 U30Mepus,
¢bu3nveckne CBOKWCTRA.
OTnenbHBIeTIPEICTABUTEIH
0-aMUHOKHCIIOT

90

XHUMHYECKHE CBOMCTBA
AMUHOKHCIIOT, UX
OMOJIOrHYeCKOE 3HAUCHHUE
amuHokuciioT. CUHTE3 U
TUAPOJIU3IETITHIOB

91

benku xak npupoaHsie
MTOJIMMEPBI; CTPYKTYPHI
OeIKOB.
XUMHYECKHNECBOMCTBAOEIIKO
B.

92

Ilousarue 06
a30TCOJICPIKAIIIX
IeTePOLIMKITHYCCKUX
COEMHEHUSX.
HyKkJ1eMHOBBIC KUCIIOTHI:
COCTaB, CTPOCHUE U
OHoJIOrMYecKas poJib

93

[IpakTueckas pabora Ne 5.
Pemenue
SKCIIEPUMEHTAJIbHBIX 337a4
1o reme «PacnozHaBanue
OPraHUYEeCKUX COCTUHECHUN»

94

KonTponsHas pabora mo
Teme "A3oTcoaepkaniue




OpraHuYecKue coeauHeHus"

95

OCHOBHBIE TTIOHSATUSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHNN U METOBI UX
CHUHTE3a —II0JIMMEPHU3 AL
M TIOJTUKOHJICHCAITHS

96

[lmactmaccel. YTunusanus u
nepepadoTKa MIacTUKa

97

DnacToMepsl: HaTypaJbHBIM
CHHTETHYECKUE KayTyKH.
Pe3una

98

BosokHa: HatypanbHBIE,
HNCKYCCTBCHHEIC,
cuHretnueckue. [lomumepst
CHELUAIBHOTO Ha3HAYECHHUS

99

[TpakTruueckas pabota Ne 6.
Pewrenne
SKCIEPUMEHTAJIbHBIX 3a7a4
o reme «Pacrno3naBanue
IJ1aCTMACC U BOJIOKOH»

10

O06o06uenue u
cucTeMaTH3anus
M3YyYEHHOI'0 MaTepHaa 1o
Teme
"BbicOKOMONEKYIISIpHBIE
coenuHeHus"

10

PeI_HeHI/Ie3aI[a‘-Ipa3HBIXTI/IHOB




10
2

Pemrennesanadypa3HbIXTUIIOB

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

10

10










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

* Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3noB
A.A., Jlynun B.B.; nox penaknueii Jlyauna B.B., O61iecTBo ¢ orpaHnueHHON
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «M3matenbeTBo
«IIpocBemenue»

* Xumus, 11 xknacc/ Epemun B.B., Ky3semenko H.E., [Ipoznos A.A., Jlynun
B.B.; nox penaxmueii Jlyauna B.B., OGmiecTBo ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M3m1aTenbeTBO
«IIpocBemienue»

Opranuueckas xumus, 1151 10 kacca o0eo0pa3oBaTEIbHBIX YUPEKICHUH C
yrayoneHHsiM u3yuenueM xumuu. O.C. ['abpuernsn,

N.I".OctpoymoB, A.A. Kapuoga.- 3-e uznanue -M.:IIpocBemienue,

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. Xumus. 10-11 kmaccel. 3agaqHuk

JInausa YMK: Xumus. JIynun B.B., Epemun B.B. (10-11) (ba3oBbiit)
Astop: Epemun B.B., [Ipo3noB A.A. Oprannyeckas xumus. TeopeTHueckue
OCHOBBI. YTyOneHnblii kypce. M.; IIpocBenienue.

2. T.Toro. U.Xapata, I'.Ctoyt. CoBpemMeHHas OpraHu4eckasi Xumusi B
BOIIpocax u orBeTax. M.; Mup.

3. A.A. IlerpoB u ap. Oprannueckast xumusi. M,; Beiciias mkoua.



4. JI.Po6eotc, M. Kacepro. OCHOBBI OpraHMueCcKOil XUMUU B 2X ToMax. M.;

Mup.

5. I1. Caiikc. MexaHM3MBbl peaklivii B OpraHndeckor xumuu. M.; Xumusi.

6. A.l.Apremenko., I.B.TukyHnoBa. [IpakTKyM 110 OpraHn4ECKON XUMUH.

M.; Beicmias mikoJa.

7. A.M.Apremenko. OCHOBBI TEOPUU OPraHUYECKON XUMUU. | 'yMaHUTapHBIi

3. LentpBnanoc.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET

bubnuoreka [IOK https://lesson.edu.ru/04/10

bubmuorexa POII https://workprogram.edsoo.ru/work-programs/348513
Pemry EI'D xumus. https://yandex.ru/search/?clid=2380813
text=penry+era+xumusll On=rulr=20237

TestPad. https://onlinetestpad.com

BupryaneHas xumudeckas mkosna. http://him-school.ru

Enunas komnekiusa LIOP. http://school-collection.edu.ru

HNudoypok. https://infourok.ru
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