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HOACHUTEJBHAA 3AIINCKA

Pabouast mporpamMMa 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIETro 0O0pa3oBaHUs
pa3zpaborana Ha ocHoBe DenepambHOoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit deneparun», TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS
benepanbHO oOpazoBaTenbHON IPOrpaMMBbl CpEIHETO o01ero
obpazoBanusi(POIl COO), npencraBieHHbx B DenepalibHOM TOCYAapCTBEHHOM
obpazoBarensHoM crangapre COO, ¢ yu€rom Konmenuuu mnpenogaBaHus
yuyeOHOro mpeaMera «XuMus» B o0pa3oBaTeNbHBIX opranm3anusx Poccuiickoii
denepalvy, peamu3yIONIMX OCHOBHBIE O0pa3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX TmoyioxkeHud «Crtpareruu pa3Buths BocnuTaHusi B Poccuiickoi
Oepneparuun Ha niepuo 1o 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHE YIIIyOJIEHHOTO M3Y4YEHHUS 3aHUMAaeT Ba)KHOE MECTO B
CHCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanusi ywamuxcs 10-11  kmaccos.
W3yuyenue mpeamera, peanuzyeMoe B YCIOBUAX JIUDPEpeHIIMpPOBAHHOTO,
npoduiIbHOr0 OOy4YeHHUs, MPHU3BAHO OOECTEeYUTh O0O0IIEe00pa30BaTENbHYI0 U
OOIIEKyIbTYpHYI0 TOJITOTOBKY BBIMYCKHHKOB INIKOJBI, HEOOXOIUMYIO MJis
aJlanTalyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKkKe IS
POJIOJDKEHUS OOy4YeHHUsI B OpraHu3anusx NpodeccroHambHOTO 00pa3oBaHus, B
KOTOPBIX XUMUS ABJISETCS OJJHOW U3 TPUOPUTETHBIX AUCIUILIMH.

B mporpamme mno XumMuu Ha3zHaueHHE MpeaMera «XUMHUSD TOJy4daeT
NOJIpOOHYI0  MHTEPHPETAalri0 B  COOTBETCTBUM €  OCHOBOIMOJIATAIOIIUMU
nonoxkeausimu GI'OC COO o B3aUMOOOYCIIOBICHHOCTH IIeied, COJepKaHus,
pe3ynbTaToB OOydeHHs] M TpeOOBaHMI K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBHUIETENBECTBOM TOMY SIBJISIFOTCSA CJIEIYIOLIME BBIMOJIHSAEMBIE MPOrpaMMOM IO
XUMHUH (PyHKINU:

e HH(POPMALIMOHHO-METOJUYECKAs, peajau3alus KOTOpodh obecrneynuBaeT
MOJIyYeHUE TPEACTABICHUS] O IENsIX, COACp>KaHWUU, OOIe CcTpareruu
o0Oy4eHus, BOCOHUTAHUS U Pa3BUTHs 00yUaIOIIUXCS CPEACTBAMH MpEaMETa,
U3y4aeMOro B paMKaxX KOHKPETHOTO MPOduIs;

e OpraHM3alMOHHO-IJIAHUPYIOLLAs, KOTOpas pea1yCcMaTpUBaET
ompeJielieHUe: TPUHIIMIIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs: y4eOHOro MaTepuasia, KOJIMYECTBEHHBIX M KAaYECTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHMIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJISI U OIEHKM 00Opa3oBaTeNbHBIX JOCTHKEHHH OO0y4arommxcs B
paMKax HTOroBOW artectauud B (OpME €AUHOTO0 TOCY/IapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma asisg yriyOa€HHOTO U3YUEHUSI XUMUU:



e YCTaHABIWBAE€T WHBAPUAHTHOE MPEIMETHOE COJEpKaHHE, 005S3aTeNbHOE
JUIS W3y4YeHUS B paMKax OTAEIbHBIX mpoduieil, mnpegycMaTpuBaet
pacmpeieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeJIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JaET IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e TpemIaraeT MPUMEPHYIO TOCJIEIOBATEILHOCTh H3YYCHHsS] yueOHOro
MaTepuana ¢ y4éTOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4eHHs MpeaMera
Ha yrJIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpeaHero oOmiero 00pa3oBaHMs, COACPKATEIBHON XapaKTePUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOM 00Opa30oBaTeIbHOMN
IporpaMmbl  CpPEIHEro oO1ero o0pazoBaHus (JINYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TakKe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JCHCTBHM  00ydYaromerocs MO OCBOCHHUIO
CoJIepKaHus IpeIMeTa.

[Io Bcem Ha3BaHHBIM TO3UIUSAM B MpOrpamMMme MO XUMHUHU MPEeTyCMOTpEHa
MPEEMCTBEHHOCTh € OOy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETro
oOpazoBanus. 3a mpelejIaMd  YCTAaHOBJICHHOW MPOrpaMMOM 1O  XUMHUHU
00s13aTenbHONM (MHBApUAHTHON) COCTAaBIISIONIEH colep)kaHus y4eOHOTo IMmpeaMera
«XuMHus» OCTa€Tcs BO3MOXKHOCTH BBIOOpa €ro BapHATHBHON COCTABIISIONICH,
KOTOpasi JOJKHA OMPENEsAThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npoduist 00yueHus.

B coorBerctBHM ¢ KOHuentryaiabHeiMM mnojoxeHusmu DPI'OC COO o
Ha3HAYCHUH TPEeIMETOB 0a30Boro u yriayOJaEHHOrO YpOBHEH B cCHCTEME
niddepeHupoBaHHOTO OOYYEHHUs Ha YPOBHE CpeaHEero ooOIero obpa3oBaHUS
XUMHUSI Ha YPOBHE YINIYOJIEHHOTO U3Y4YEHUSI HANpaBJIeH Ha pealld3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIUM  3TaloM  MOJXYYeHHS  XUMHYECKOTO
oOpa3oBaHMsI B paMKax M3y4YeHUS CIEHUAIbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHUYECKHUX JUCHUIUIMH B By3aX U OpraHHU3aIUsIX CpeIHero npodecCuoHaIbHOTO
oOpazoBanusi. B 3Toil cBA3uM wu3ydeHwe mnpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha  paclIMpeHue U  yriayOJieHHe TeOopeTHYecKoh U
MPAKTHYECKON MOJITOTOBKUA OOYYaroIIMXCs, BEIOPABIIMX OMPEAeNEHHBIN MPOPHIIb
oOy4eHHs1, B TOM YHUCIIE C IEPCTIEKTUBON MOCIEAYIONIEr0 MOTyUYeHUsI XUMHUUECKOTO
00pa3oBaHMs B OpraHU3alUsAX MPoPecCHOHAIbHOTO 00pa3oBanus. Hapsmy ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk MIaHUPYEMBIM pPE3yJIbTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTENbHONM MPOrpaMMbl CpPEJHEro o0Iero o0pa3oBaHUs
U3y4eHHE TMpeAMeTa «XUMHUS» OpPHUEHTHPOBAHO TAaKKEe Ha pelIeHHe 3ajad
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BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTHs OOydaroIuxcs, Ha GOpMHPOBAHUE y HHUX
OOIIECMHTEIUICKTYaIbHBIX YMEHUN, YMEHUIN palMoHANU3alMi y4eOHOro TpyJa U
0000MIEHHBIX  CMOCOOOB  NIEATETLHOCTH, WMEIONINX  MEKIUCITUTIMHAPHBIH,
HAJNpPEIMETHBIN XapakTep.

CocraBnstomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABISIFOTCA  yIIyOn€HHble Kypcbl — «Opranumdeckas xumus» U «OOmas wu
HEopranuyeckas Xxumus». [Ipu omnpeaeneHun moaxoa0B K 0TOOpY U CTPYKTYpPHOH
OpraHu3allMM COJEP)KaHHUsS 3TUX KypCcOB B IpOrpaMMe IO XHMHH 3a OCHOBY
npuaTel nojokeruss GI'OC COO o paznmuuusax 0a3oBOro M yriayOJIE€HHOTO
YpOBHEU U3yueHUs MpeMETa.

OcHoBy coaepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABISIET COBOKYIMHOCTh NPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHS IpeameTa. JTa CHUCTeMa
3HaHUI TMOJydyaeT ONpelelEHHOE TEOPETUYECKOE JIOMOJIHEHHE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOIBIINI 00BEM (HaKTOIOTUUECKOT0 MaTepuara.
Tak, Ha yrayO0iaEHHOM YypOBHE H3ydeHHsI TpeaMeTra obecreueHa BO3MOXKHOCTh
3HAYUTENFHOTO yBENWYeHHs] O0bEMa 3HAHUU O XHUMHUYECKUX DIEMEHTaxX U
CBOMCTBAxX MX COCJAMHEHUI HA OCHOBE PACHIMPEHUS U YTIyOJIeHUs Mpe/ICTaBICHUN
O CTPOCHMM BEIECTBA, XMMHUYECKOM CBA3M M 3aKOHOMEPHOCTSX MPOTEKAHUS
peakiuii, paccMaTpUBAEMbIX C TOYKH 3PEHUS XUMHUYECKONM KHUHETUKH W
TepMoarHaMuKH. M3yueHne nepuoanyeckoro 3akona u llepuognuecko cuctembl
XUMHUYECKUX AJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX KBAHTOBOMEXAHHYECKHX
MPEACTABICHUSIX O CTPOCHMM aToMa. XHUMHUYECKasi CBSI3b OOBSCHSIETCA C TOYKHU
3pEHUS YPHEPTreTUUECKUX U3MEHEHUH MpHU €€ 00pa30BaHUU U Pa3pyIICHUH, a TAKKe
C TOYKH 3pEHHUS MeXaHU3MOB e€ oOpa3oBaHus. V3yueHue THUIIOB peakuuid
JOTIONHAETCA ~ (POPMHUPOBAHUEM  TPEJCTABICHUM 00  AIEKTPOXUMHUYECKUX
mpoleccax ¢ JJEKTPOJM3€ paciulaBOB U PacTBOpOB BemiecTB. B kypce
OpraHMYeCcKOM XUMUM TPU PACCMOTPEHUU  PEAKIIMOHHOM  CIIOCOOHOCTHU
COEIMHEHU yaenseTcss oco0oe BHUMAaHKUE BOMpocaM 00 3IEeKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUH aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HayeHWEe UMEET TO, YTO Ha COJCpXKAaHUE KypCOB XHUMHUU
yIIyOJIEHHOTO YPOBHS U3YYEHHUS JJI KJIACCOB ONMpeAeEHHOro npodus (TJIaBHbIM
o0pa3zoM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K oOmeil cucreme
IPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIE IIpeaIMEThl. Tak, Hanpumep,
B COJIEpKaHUM TpeaMeTa JJs KJIacCOB XUMHUKO-(PU3NYecKoro mpoduis 0oibiioe
3HauYeHHE OYIyT UMETh 3JEMEHThl y4eOHOro marepuaia mo oomei xumuu. [lpu
U3YYEHUU TMpeJMeTa B JIaHHOM CJydyae akUeHT OyJeT clenaH Ha OOIIHOCTb
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUN B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPAaHEHUS
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Maccbl M DHEPIUH, 3aKOHBI TEPMOAMHAMUKH, DJIEKTPOJIM3A, IPEICTABICHUS O
CTPOECHHUU BEILIECTB U APYTOE.

B TO e BpeMsa B coAepKaHUM IpeaMeTa Uil KJIACCOB XHWMMKO-
ounonorunueckoro npoduist OONBLINI yAeNbHbBII BeCc OyleT UMETh OpraHuyeckas
xuMHsg. B 3TOM ciydae mOpenocTaBisieTcss  BO3MOXHOCTh sl Oosee
O0OCTOSITENPHOTO ~ PAaCCMOTPEHHMS  XMMHUYECKONM OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEPY, TaKUE
CTPYKTYpPHBIE KOMIIOHEHTBI, KakK JIMNWJIbI, OEJIKH, YIJIEBOJbI, HYKJIECHHOBBIC
KHCIIOTBI U Apyrue. IIpu 3ToM 3HaHMS O cOCTaBe M CBOMCTBax IPEICTaBUTENICH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB CIY)KaT OCHOBOW I H3Y4YEHUS
CYILITHOCTHU MPOIECCOB (POTOCUHTE3A, ABIXaHHUs], MUIIEBAPECHUS.

B mmane ¢opmupoBaHUs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
oOIIeHAYYHBIX METOOB IMO3HAHUS U OTbITA MPAKTHYECKOTO MPUMEHEHHUS HAyYHBIX
3HAaHUU H3y4eHHE IpeaMeTra «XUMHUsS» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMH MpEAMETaMH, BXOISAIIMMU B COCTaB
npeaMeTHbIXx obnactelt «EcTecTBeHHO-HayuyHBIe TpeaMeThl», «Martematuka u
uHpopMaTuKa» 1 «PyccKuil sI3bIK U TUTEPATYPay.

[Tpu wm3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHEro oduiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3a7jaueii MEepBOCTENEHHON 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKM XHMHUU KaK oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH Y€JIOBEKA M OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
3TOM 3aJaud Ha YrIyOlIEHHOM YpOBHE M3y4YEHHUS NpeaMeTa Mpearosaraert
peanu3annio TaKuX e, KaK:

e (opMupoBaHHE TPEACTABICHUI: O MaTEepHAILHOM €IWHCTBE MUPA,
3aKOHOMEPHOCTAX U MTO3HABAEMOCTH SIBICHUWA IPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUs  YEJIOBEUYECTBA: B  pEHIEHMH  MpoOieM
HKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
oOecreyeHny palrMoHaAIBFHOTO MPHUPOIONOIL30BaHus, B (OPMUPOBAHUU
MUPOBO33pEHHUsI U OOIIEH KyJbTypbl YEIOBEKA, a TAKXKE IKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOU Cpene;

e OCBOCHME CHCTEMBI 3HAaHHW, JIEKAIIMX B OCHOBE XHWMHYECKOM
COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (GyHIaMEHTAIbHBIX
NIOHATUM, 3aKOHOB W TEOPUH XWMHH, COBPEMEHHBIX IIPEACTABICHHUU O
CTPOCHHH BEIIECTBA HA pa3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHMWsSI XUMUYECKUX PEaKLHu, O
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XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIIEPCHBIX CUCTEMaxX, 00 00mMX
HAyYHBIX MPUHIIATIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

dbopmupoBaHue y oOydJaronmxcs OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHMN [JIs1 OOBSICHEHUS
KIIFOYEBBIX MJIEH M TpoOJeM COBPEMEHHOM XUMHH, JJISI OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
TPaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaJIM3a ¥ OIICHKH C ITO3UIINM SKOJIOTHYSCKOM 0€30MaCHOCTH MOCIICACTBUM
OBITOBOM W TPOU3BOJCTBEHHOW JEATEIILHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIepepabOTKOM BEIIECTR;
yriyOJeHue  MPEJACTaBICHUNM O  Hay4dHbIX  METOJaxX  MO3HAaHWS,
HEOOXOJMMBIX Il TPUOOPETEHUST YMEHHUM OPHUEHTHUPOBATHCS B MHUPE
BEIIECTB U OOBICHEHHS XHUMHMYECKHUX SBJICHUN, HMMEIOIMX MECTO B
MIPUPO/JIC, B MPAKTUYECKOU JICSITEIHHOCTH U TTOBCETHEBHOM KU3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKIMI 1ETOCTHOW CHCTEMBI CpelHero oO0Imero oOpa3oBaHHs MPH WU3YYCHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE 0COOyH0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKKUE LIETU U 3a]]a4H, KakK:

BOCIIUTAaHUE YOEKIEHHOCTM B TO3HABAEMOCTU SBJICHHM MPUPOJIBI,
YBaXEHUSI K TMPOIECCYy TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKJIAAHBIX HMCCIICIOBAHUNA B XUMHUH, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAlMM K OOYYEHHMIO W I[IO3HAHMUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHHWIO  HAa  OCHOBE  YCBOCHHS
001I1eYeI0BeUeCKIX 1IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKHUX
crocoOHOCTel oOywarouuxcsi, (OpMUPOBAHHE Yy HUX CO3HATEIHLHOTO
OTHOIIEHUSI K CcaM0OOpa3oBaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIITHON MPOo(eCCHOHATBFHON U 00IIECTBEHHOU S TEIIBHOCTH,
OTBETCTBEHHOI'O OTHONIIEHUS K CBOEMY 3J0pPOBbIO U MOTPEOHOCTH B
3I0POBOM 00pa3e KU3HWU;

dbopMHpoBaHUEe YMEHUN M HABBIKOB Pa3yMHOIrO MPUPOJOMNOIB30BaHMUS,
Pa3BUTHE IKOJIOTHYECKOUN KYJIbTYPhl, IPUOOPETEHUE OMbITa 00IIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOUN AEATEIBbHOCTH.

OO6mu1ee 4KCiIo 4YacoB, MPEAYCMOTPEHHBIX JJISI U3YUEHUSI XUMUM Ha YIIIyOJIE€HHOM
ypOBHE cpeaHero obiero odpaszoBaHus, cocTasisier 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HefieInio).



COJEPXAHUE OBYYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOM XUMMH.

[IpenMer wW 3HAaYeHHE OPraHUYECKOW XUMHUH, NPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOCHHME AaToMa YIIepoia: OCHOBHOE U BO30YXIEHHOE
coCcTOsAHMsI. BasleHTHbIE BO3MOXHOCTH aToMa yrijiepojaa. XUMHUYECKas CBs3b B
OpraHUYECKUX COCIMHEHUSX. TUIbl THOPUIN3AlMA aTOMHBIX OpOUTAalIel yTiepoa.
Mexanu3Mbl  00pa3oBaHWs KOBAJECHTHOW CBsI3M (OOMEHHBIM W JOHOPHO-
aKuenTopHbId). TuMbl mepeKkphIBaHUS AaTOMHBIX OpOHTaNed, G- U T-CBS3M.
OpuHapHasi, 1BOMHAs W TpoiHAasi CBs3b. CrOcoOBI pa3pbiBa CBS3EH B MOJICKYJIax
opranuveckux BemiecTB. [loHAaTHe 0 CBOOOAHOM paauKane, HyKJIeopuie u
aneKTpodue.

Teopus cTpoeHHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE MPEACTABICHHS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OpraHMYECKUX COCAMHEHUU. MONeKynspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHAS,
ckenetHass. M3omepus. Buabl H30Mepuu: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DnekTpoHHbIE 3QPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUH (MHIYKTHUBHBIN
¥ ME€30MEpHBI 3 HEKTHI).

[IpencraBienne o kiacCUpUKAlMKU OpraHndyeckux BemiecTtB. [lonstue o
dbyHkunoHanbHOM rpymnmne. ['omonorus. I'omonoruueckue psinbl. Cucremarnueckas
HOMeHKJaTypa opranudyeckux coenuHeHudd (IUPAC) u TpuBuHanbHble Ha3BaHUS
OT/AEJIBHBIX ITPEACTABUTEIEH.

OcobeHHocTH W KiIaccu(UKaIys OpraHudecKux peakuuid. OKUCITHTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMHA B OPTAaHUYECKOW XUMUHU.

OKCINEpUMEHTAIbHBIE METOJIBI H3YyYEHHUS BELIECTB M HMX IPEBPALICHUN:
O3HAaKOMJIEHWE C O0pa3laMy OpPraHMYeCKUX BEIIECTB M MaTepuajlaMd Ha HX
OCHOBE, ONBITHl MO NPEBPALICHUIO OPraHMYECKUX BEIIECTB IpPU HArpeBaHUU
(mnaBieHue, OOYIIMBAaHHE W TOPEHHUE), KOHCTPYHPOBAHUE MOJAENEH MOJEKYI
OpPraHUYEeCKUX BELIECTB.

YriaeBoaopoasbl.

Ankanbl. ['omonornueckuil psj ankaHoB, oOmias popMyiia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AKaHOB, Sp-
ruOpuan3aIys aTOMHBIX opOutaneil yriaepoga, 6-cBsi3b. PU3NUYECKHE CBOMCTBA
aJIKaHOB.



XVAMHMUYECKHE CBOMCTBA QJIKAaHOB: pPEaKUHUHM 3aMELICHUs, W30MEpHU3aLNy,
JErUIPUPOBAHUS, [IUKIU3ALMH, IUPOJIN3a, KpeKHHra, ropenus. [Ipeacrasinenue o
MEXaHU3ME PEAKLMI paJuKaIbHOIO 3aAMEIIECHHS.

Haxoxnenue B npupojie. CriocoObl OTyYEHUS U IPUMEHEHHUE aJIKaHOB.

[Muknoankanel. O6mas ¢popMyiia, HOMEHKIaTypa U uzomepus. OcoO0eHHOCTH
CTPOCHHSI ¥ XHUMHYECKHX CBOMCTB Majbix (IUKJIONPOMNAH, IUKIO0yTaH) U
OOBIUHBIX (IIUKJIONIEHTAH, ITUKJIOTeKCaH) IHUKIoaNKaHOB. CrocoObl MONydyeHus U
NPUMEHEHHUE [IUKIIOAIKAHOB.

Anxensl. 'omonornyeckuil psaj ajkeHoB, oOuias Gopmyia, HOMEHKIATypa.
DIIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI —alKEHOB, Sp’-
ruOpuan3anys aTOMHBIX opOutaneil yriepona, 6- U m-cBsizu. CTPyKTypHas U
reoMerpuyeckas (nuc-TtpaHc-) wuzoMepus. Du3nyeckue CBOWCTBA aAJKEHOB.
XVWMHUYECKHE CBOMICTBA: PEAKLUHMH IMPUCOEAVNHEHUS, 3aMEIIEHUS B O-IIOJOKEHUE
P JIBOMHOM CBA3M, NOJMMEpU3alMu M okucieHus. [IpaBuino MapKoBHUKOBA.
KauecTBeHHBIE peakMM Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (COnpskEHHbIC, U30JIMPOBAHHEBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  nueHoB, 1,2- u  1,4-mpucoenunenue. Ilomumepuzanus
CONpPSIKEHHBIX JUEHOB. CrIOCOOBI MOTY4YEHHs U IPUMEHEHHE AJIKaIUEHOB.

Anxunbl. ["'oMonornyeckuii psia adKWHOB, 001Ias Gpopmyiia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKHHOB, Sp-
ruOpuan3anms aTOMHBIX opOuTanel yriaepoaa. PuznyecKkue CBOHCTBA aJIKUHOB.
XVAMHYECKUE CBOMCTBA: PEaKLMU IPUCOECINHEHMS, TUMEPHU3ALUN U TPUMEPU3ALINH,
OKHcJIeHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, NMEIOINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHBIC peakiy Ha TPOHYIO CBA3b. CIIOCOOBI MOMYYEHUS U IPUMEHEHHE
QJIKUHOB.

ApomMaruyeckue yriaeBoaopoasl (apeHsl). ['omonoruueckuid psii apeHoB,
oOmras popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOoeHHE MOJIeKynbl OeH3ona. Puznyeckue CBOWCTBA apeHOB. XHMHUYECKUE
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEAKIMH 3aMEIIEHUsI B OEH30JIbHOM KOJIbLIE U
YTIEBOJOPOJHOM paguKalle, PEaKUUH NPUCOCIUHEHUS, OKHUCIECHUE TIOMOJIOTOB
oenszona. IlpencraBieHne 00 OpPUEHTUPYIOUIEM JIEHCTBUU 3aMECTUTENEH B
OCH30JbHOM KOJIBIIE Ha TMpHUMEpPe aJKUIbHBIX pPaJUuKalioB, KapOOKCHUIHHOH,
TUAPOKCUIIBHOM, aMHUHO- W HHUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHMYECKUX CBOMCTB ctupodia. [lomumepusamnus ctupona. CriocoObl NOIyYEHUS U
IIPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJAOPOIOB.

[Ipuponnsiii ra3. [lomyTHele HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxxacHue.
KamMeHHbIi yroias U npoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:
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NEPEeroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(POPMHUHT, TUPOIU3.
[TpomykThl mepepaboTKH HEPTH, KX TPUMEHEHNE B TPOMBITTUICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MEXKAY Pa3IUNIHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOAOPOJ0B. Peakiuu
3aMEIIeHHs] TaJoreHa Ha TUAPOKCOrPYIIY, HUTPOrPYIly, HUAHOTPYMIY,
amuHOrpynmy. JleiicTBue Ha TrajJoreHNpPOM3BOAHBIE BOJHOTO U CIHUPTOBOTO
pactBopa wIENOYN. B3anMoaencTBUE IUTAION€HATIKAHOB C MAarHue€M M IIMHKOM.
[Tonsitue 0 METAJJIOOPTaHUIECKIX COETMHEHUSIX. Hcnons3oBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE M TMpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCHepUMEHTAIbHbIE METOJbl M3Y4YEHHUS BEHIECTB U WX IPEBpAIICHUIA:
u3ydeHue (PU3MUECKUX CBOMCTB YTIEBOAOPOAOB (PAaCTBOPHUMOCTH), KaueCTBEHHBIX
peaknuii YrJIeBOJOPOJOB PA3TUYHBIX KIIACCOB (0OOecIBeYMBAaHWE OPOMHOW WIIN
WOJHOM BOJIbI, pacTBOpa IEepMaHraHaTa Kajius, B3aWMOJCHCTBUE alleTHIICHA C
aMMHA4YHBIM pacTBopoM okcuga cepebpa(l)), kadecTBeHHOe OOHapy)KeHUE
yriaepoja U BOJOpPOJAa B OPraHMYECKUX BEIIECTBAX, IOJYYCHHE OSTUICHA U
U3y4EHHE €ro CBOMCTB, O3HaKoMmileHHEe ¢ Kosuekuusmu «Hedte» u «Yromey, ¢
oOpa3llaMM  IUIacTMacCc, KaydyKOB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYII
YTJIEBOJIOPO/IOB U TAIOT€HIIPOU3BOJIHBIX YTIIEBOJOPOIOB.

Kucaopoaconepxaime opranuieckue coeJuHeHUs.

[IpenenbHble omHOaTOMHBIE CHUPTHL. CTpoeHHE MOJEKyl (Ha MpuUMeEpe
MeTaHoJda W 9TaHona). ['omomorumyeckuit psa, oOmas Gopmyna, H3oMepus,
HOMEHKJaTypa u kinaccupukamus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BooOpojHbBIE CBSI3M MEXIYy MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pEaKUUW 3aMEIIEHUs, JeTHApaTaliy, OKUCICHHS,
B3aMMOJICHICTBHE C  OpPraHMYECKUMHU W  HEOPTaHWYECKUMHU  KHCIOTAMH.
KauecTBeHHas peakiys Ha OJHOATOMHBIE CIUPTHL. [lelicTBHE 3TaHONA U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOJTy4YeHUs W MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocthie a¢dupsl, HOMEeHKIaTypa U n3oMmepus. OcoOeHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaroMHble CHUPTHI — ATWICHIJIMKOIb W TiniepuH. Dusndeckue u
XUMHUYECKHUE CBOMCTBA: PEAKIMU 3aMEIICHUs, B3AaUMOJIEHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKMMHU KHCIOTaMM, KAaueCTBEHHAs pEakiusi Ha MHOTOAaTOMHBIC
cnupthl. [IpencraBneHne o MexaHuU3ME peaKIUil HYKICOPHIBHOTO 3aMEIICHHUS.
JeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl MOJyYeHUS U MPUMEHEHUE
MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIMSHHUE THUIAPOKCOTPYIIBI U
OeHzonpHOrO sAapa. Pusmueckue cBoMcTBa (PeHoma. OCOOCHHOCTH XUMHYECKHX

8



cBoricTB (enona. KadecTtBeHHwle peaknuu Ha (eHon. TokcHdHOCTH (DeHola.
Crioco6b1 monydenwust v npuMeHnenne perona. denondopmanbaeruaaas cModa.

KapOoHunbHbIE COEIUMHEHUS — AJIbIETU/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['oMojoruueckue psjbl ajbIeru0B U KETOHOB, OO0Ias
dbopmyna, uzoMepuss U HOMeHKIarypa. dDu3nueckue CBOMCTBA albACTHIAOB U
KETOHOB. XMMHUYECKHE CBOMCTBA JIbJAETU0B U KETOHOB: PEAKIINU TPUCOCTUHEHHUS.
OxkucieHue anpJeTU0B, KAYECTBEHHBbIC peakluu Ha aubaerujabl. CrnocoObl
MOJY4YEHUS U TPUMEHEHUE aIbJETUI0B U KETOHOB.

OHOOCHOBHBIE Tpe/IebHbIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOSHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepust 1 HoMeHKIIaTypa. Pu3n4ecKue CBOMCTBA
OJIHOOCHOBHBIX MPEACNIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBS3U MEXKIY
MOJICKYJIaMHd KapOOHOBBIX KHCIOT. XMMUYECKHNE CBOWMCTBA: KUCIOTHBIE CBOMCTBA,
peaknus ATepuuKanuy, peakuu ¢ y4acTHEM YTIEBOJOPOJHOTO paauKaa.
OcoOEHHOCTH CBOMCTB MYpaBbHUHOM KHUCIOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJOXHBIX 3dupax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEMPEIEThbHBIX W aPOMATHYCCKUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpemcTaBuTenu BBICIINX
KapOOHOBBIX KHCJIOT: CTEapuHOBas, IMaJbMUTHHOBAS, OJICUHOBAs, JUHO/IEBAs,
JIUHONEeH08as KUCI0Thl. CTIOCOOBI TTOJTyYeHUs U MPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxuble 3¢upnl. ['omonorudeckuii psia, obmas GopMyna, U30Mepus H
HOMEHKJIaTypa. PU3WYECKHE U XWMHUYECKUE CBOWMCTBA: THAPOJIU3 B KHUCIOW H
HIETIOYHOM Cpee.

Kupsl. Ctpoenue, puznueckue 1 XUMUYECKUE CBOMCTBA JKMPOB: THIPOJIN3 B
KHUCJION U 1IesouHo# cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIECPIKAIIUX OCTATKU
HETPEACIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

MbLIa KaK COJIM BBICIIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

O6m1as xapakTepucTuka yriaeBo1oB. Kinaccudukamnus yrieroaoB (MOHO-, TH-
U Tonmcaxapunibl). MoHOcaxapubl: TIIIOKO3a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcupr6o3a. dusndeckre CBONCTBA W HaXOXKACHHE B mpupome. POTOCUHTES.
XUMHUYECKHE CBOKWCTBA IIIFOKO3bI: PEAKIIMU C YHAaCTUEM CIUPTOBBIX U ANIbICTHIHON
TPYII, CIHPTOBOE W MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHwe TIIFOKO3bI, e
3HAYCHHE B KU3HEACATEIbHOCTH OopraHusMa. Jlucaxapuasl: caxapo3a, MajabTo3a U
JakTo3a. BoccTaHaBnuBaronme 1 HEBOCCTAHABIMBAIOIIME AUCAaXapubl. [ uaponus
nucaxapuaoB. Haxoxnenune B nmpupone u npumeHeHue. llonmcaxapuapl: kpaxma,
JIMKOTEH U 1esuiono3a. CTpoeHHE MAaKpOMOJICKYJl Kpaxmamia, I[JIMKOreHa H
1EJUTI0JI03bl.  DU3MYECKHME CBOWCTBA KpaxMalla M ULEIUIIOJO03bl. XHUMHUYECKHE
CBOMCTBa KpaxMayia: THUAPOJIM3, KAYECTBEHHAS PEaKUus C HUOAO0M. XHMHUYECKHE
CBOMCTBA LIEJUIIONO3bI: TUJPOJIHM3, MOIydYeHHE 3(UPOB IeuItono3bl. [loHsTue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIETK).
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OKCINEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE 3TUJIOBOTO COUPTA B aJIbJECTH]l Ha PACKaJIEHHON MEIHOM MpPOBOJIOKE,
OKHUCJICHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), KAaYeCTBEHHbIE pPEAKIMM Ha albJEeTUIbl (C THUIPOKCHUIAOM
nuammuHcepeopa(l) wu  ruppoxcupom  memau(ll)), peakius raunepuHa  C
ruapokcuom Meau(ll), xumuyeckue cBOMCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE PacTBOpa INIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiictBue
KpaxMajia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1ad no TeMam «CHupThl U
denounby, «KapooHoBbie KUCTOTHL. Cl0KHbBIE F3DUPH».

A30TCoep:KalIe OPraHnYecKre CoeTUHeHUsl.

AMWHBI — OPTaHHYECKHE MPOM3BOAHBIE amMMuaka. Kimaccudukaiys aMuHOB:
amnpaTHIeCKue ¢ apOMATHYCCKHE; IEPBUYHBIC, BTOPUYHBIE W TPETHUYHBIC.
Crpoennie moJiekys, oOuias (Gopmyina, n3oMepus, HOMEHKIATypa U (U3HUYECKUE
cBolcTBa. XMMHUYECKOE CBOMCTBA anu(aTuuecKMX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKUE, B3aUMOJACHUCTBUE NEPBHUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Conu anKuaIaMMOHUSL.

AHWIMH — TIPEACTAaBUTENIb AMUHOB apomaruyeckoro psaa. CrpoeHue
aHwinHa. B3anMHOe BiIMsiHUE TPy aTOMOB B MoJjieKyJsie aHuiuHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
MOJIy4eHUSI M TpuMeHeHHe anudarndeckux amuHOB. [lonydeHue aHuWiIMHA U3
HUTPOOEH3071a.

AmuHokucioTel. HoMeHknatypa u nzomepusi. OTAeNbHbIE TPEACTABUTENH Ol
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Dusnueckne CBOWCTBA aMUHOKHCIOT.
XWMHYECKHE CBOWCTBA aMHHOKHCIOT KaK aM(OTEpHBIX  OPTaHHMYECKHUX
COCIMHCHHM, peaKIus TMOJMKOHACHCAIINN, OOpa30BaHWE TENTHIHOW CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THAPOJIN3 MTENTHIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCJIKOB: THUIPOJIU3, ACHATYpaIus,
KauyeCTBEHHBIC PEaKIIMH Ha OCIKH.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEUIECTB W MX IPEBpALICHUN:
pacTBopeHHe O€IKOB B BOJIE, JCHATypalusi OCJIKOB MpPU HArpeBaHUU, IIBETHHIC
peakuuu Ha O€JIKM, pelIeHWE OKCIEPUMEHTAIBHBIX 3a7ad [0 TeMaM
«A3zoTcoaepkaine OpPraHUYeCKUE  COCTUHECHUS u «Pacrnio3HaBaHue
OPTraHUYECKUX COCTUHEHUI.

BbicokoMOJIeKYJISIPHbIE COeIMHEHMS.

OCHOBHBIE MOHATUS XUMUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHAS MOJIEKYISIpHAs
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Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCAVUHEHUN —
NOJINMEPU3ALIS U MOJTUKOHIEHCALUS.

[Tomumepuble wmatepuanbl. [lmacTmaccbl  (MONMMATHIIEH, MOJUIIPOIMIIEH,
NOJUMBUHWIXJIOPHUA, TMOJIUCTUPOJ, IOJNUMETUIMETAKPUTIAT, MOJUKAPOOHATHI,
nonaudTUIeHTepedTanar). Y tunuzauus u nepepaboTKa I1acTUKA.

D1acTOMEPBL: HaTypaJIbHbII Kay4yK, CUHTETUYECKUE Kay4dyKu
(OyTaeHOBBIN, XJIOPONPEHOBBIN, N30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonoxkHa: HaTypanabHbIe (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIABCAH).

[Tonmmepsl CIIELUAIBHOTO HA3HAYCHHUS (Tedion, KeBJIap,
3IIEKTPONPOBOIAIINE MOJIUMEPHI, OHOpa3IaraeMbie MOJIUMEPHI).

OKCHEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX IpPEBpaAlICHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMy NPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IIACTMACC,
Kay4yKOB, PEIICHHE OKCIIEPUMEHTAIBHBIX 3agad 1o TeMe «Pacno3naBaHue
IJIACTMAcC U BOJIOKOHY.

Pacuérnbie 3anaumn.

Haxoxzaenne MoJekyasipHOW (QOpPMyJbl OPraHUYECKOTO COETUHEHHS TI0
MacCOBBIM  JIOJIAIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTAaB, HAaxOXKJCHHE
MOJIEKYJISIPHOM  (OpMyJIbI OpPraHMYECKOr0 COEAMHEHUs 1o Macce (00BEMy)
IPOAYKTOB CrOpaHMs, IO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOAYKTOB
peakuu W/WIM HUCXOAHBIX BEIIECTB, YCTAHOBIICEHHWE CTPYKTYpPHOH (opMyJibl
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOMCTB WM CHOCOOOB
IIOJIYYECHMS], OIPENEIICHUE JOJIM BBIXOJA IPOAYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuszannst MeXpeIMETHBIX CBA3EH IIPU WU3YYECHUM OPTAHUYECKON XMMHUU B
10 kyacce OCYLIECTBIIETCA YEpE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHH, TaK M IIOHATUM, IPHUHATBIX B OTACIBHBIX IIpEAMETaX
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3a,
TEOpHs, 3aKOH, aHalW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHHE, H3MEpEHHE,
DKCIIEPUMEHT, MOJIEIIb, MOJICTIUPOBAHME.

@dusnka: Marepus, aroM, DJJIEKTPOH, IIPOTOH, HEWTPOH, MOJIEKyJa,
DHEPreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUC
BEIIeCTBa, (PU3MUECKHE BEIUYHMHBI, €IWHUIBI HM3MEPEHUs, CKOPOCThb, SHEPTus,
Macca.

buonorus: knerka, opraHu3M, SKOCUCTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBI M TeTepOoTpOHBIM TUI MUTAHUA, OpPOKEHHUE,
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doTocuHTEe3, IBIXaHWE, OCJKH, YTICBOIBI, KHUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hble NCKOMAEMbIE, TOTUIUBO.

TexHomOrus: TUILEBBIE TPOAYKTHI, OCHOBBI PAlMOHAIBHOTO IUTAHUS,
MOIOIIIHME CPENICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.
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INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMHWN
HA YTJIYBJIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-IEITEILHOCTHBIM IOAXOJOM B CTPYKTypE
JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MpeaMeTa «XUMHsD Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUsS BBIACIEHBI CIEAYIOIIME COCTABIISIIONIME: OCO3HAHUE
0OyJaronMMHUCS POCCUHCKONW T'pakIaHCKOW HACHTHYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSATEIIBHOCTA U CAMOOIIPEICIICHUIO; HAIMYUE MOTHUBALUH K
00y4eHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOICTBOBATHCS
OPUHATBIMM B OOIIECTBE TMpaBWJIaMU W HOpPMaMU I[IOBEJICHUS;, HaIU4YUe
MIPaBOCO3HAHUS, IKOJIOTHIECKON KYJIBTYPBI; CHOCOOHOCTh CTaBUTH IIEJIH M CTPOUTH
YKU3HCHHBIE TIJIAHBL.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUS NpeAMETa «XHUMHS»  OTPAKAKOT
c(hOpMUPOBAHHOCTH OTBITA I[10O3HABATEIILHOW W MPAKTUYECKON AESATEIBHOCTU
oOy4Jaronuxcs B mMpoIecce peannsaly o0pa3oBaTeIbHON NeITeTbHOCTH.

JIndHOCTHBIE pE3yJIbTaThl OCBOEHHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYCCKON JCSITEIBHOCTH
oOydJaronuxcsi B IMpoliecce peanu3aiuu o0pa3oBaTeIbHON AESTENIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBAXKEHUS K 3aKOHY M IIPABOIOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOPMax W NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHU! B KOJUIEKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTA IPH CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUN
XAMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TPUHUMATh MOTUBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3E PA3IMYHbIX BUJOB YUCOHOU NEATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LIECHHOCTHOI'O OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEIUIO
OTE€YECTBECHHON XHUMMHU,

YBaXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTU TEOPUU U IPAKTUYECKOTO
NPUIOKEHUSI XUMHHM, OCO3HAaHMSI TOTO, YTO JaHHbIE HAYKH €CThb pPE3yJbTar
JUIUTENbHBIX ~ HAOJIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPYa YYEHBIX U MTPAKTHUKOB;
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UHTEpeca M II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHanm3e MHQOpPMAIMH O MEPEAOBBIX JOCTIKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO [TOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHBIE C XUMHUECKUMHU SIBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IMOBEJECHHUE U MOCTYNKH CBOUX TOBAPHUILEH C
NO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMSI MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IEHHOCTEH 370poBOro © 0Oe30macHOro olpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
ICUXUYECKOMY 3/I0POBBIO;

cOONIOAICHUST TIpaBMJI OE30MAaCHOTO OOpalleHHsl ¢ BEIIeCTBAaMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOM ACATEIBHOCTH;

NOHMMAaHUS LEHHOCTM TPaBWJ HMHAWBHUIYAJBHOTO M  KOJUIEKTHMBHOI'O
0€3011acHOr0 MOBEJEHUS B CUTYalUsIX, YTPOXKAIOIIMUX 3JOPOBBIO U JKU3HHU JIHOCH;

OCO3HaHUs MOCIEACTBUM W HENPUATHS BPEAHBIX NMPUBBIYEK (YIOTpeOsIeHUs
QJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEN0BATENbCKON
JESTENIbHOCTH, OOLIECTBEHHO IIOJIE3HOH, TBOPUECKOM M  JpYyrMxX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEIICHUM MPaKTUYECKHX 3aaad
COLIMAJIbHOW HAIpPaBJIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbl);

UHTEpeca K IMPaKTUYECKOMY M3YYEHMIO MPOQPECCUIl pa3IMyHOTO poja, B TOM
YHUCJIE Ha OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLy, JIFOJISIM TPYyAa U pe3ysbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HHIMBHIYaJIbHOW TpPaeKTOPUU
oOpazoBaHus, Oyaymied npodeccun U pealn3allid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMSA:

HKOJIOTUYECKU ILIEJIECO00PA3HOr0 OTHOLIEHUS K HPHUPOJIE KAK HCTOYHHUKY
CYLLECTBOBAHMS JKU3HU Ha 3eMJIE;

NOHMMaHUS TJI00aJbHOrO XapakTepa SKOJOTMYECKHX MpoOJeM, BIUSHUSA
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIBHON CPEABL;
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OCO3HaHUSI HEOOXOJMMOCTH HCIIOIb30BAHUSI JOCTIXKCHUM XUMHUHU IS
peneHns BONpOCOB PAUOHAIBHOIO MPUPOAOTIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BpEI OKPYXKAIOLIEH
OPUPOIHON cpejie, YMEHHUS] IPOTrHO3UPOBATh HEOJIArONMpUATHBIE SKOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVUCTBUN U MPEIOTBPAILLATh UX;

HaJIM4us PA3BUTOrO 3KOJIOTMYECKOTO0 MBILIIIEHUS, IKOJIOTHYECKON KYJIBTYPHI,
omnbITa NEeATEIIbHOCTH DKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIbHOW, KOMMYHUKATHBHOM U COLMAIIBHOU
MpPaKTUKe, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKW U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
bopMHpPOBAaHUU PALMOHATBHOTO HAYYHOI'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
IpECTaBICHUS 00 OKpYXaloIleM MHUpE Kak O €JUMHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHud MpoOJIeM COXpaHEHUs
MIPUPOIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMMHHM JJIS  COBPEMEHHOMU
HMBWIN3ALMU: B €€ TyMAaHHCTHUYECKOM HAMNPABICHHOCTH W BAXXHOM pOJH B
CO3/TaHMM HOBOW 0a3bl MaTEepUATBLHOW KYJIbTYpPhl, B PEIICHUH TJI00aTbHBIX
npobiieM YCTOWYMBOTO DPAa3BUTHUSl YEIOBEUYECTBA — CHIPHEBOW, SHEPreTUUECKOH,
MUIIEBOI M 2KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00€CTIeueHUN
YCJIIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKH KOMMDOPTHOM MKU3HHU KaKIOTr0 YJIeHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOIb30BATh
noJiy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SBJICHUM OKPY’KAIOIIEro MUpa U
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4dHbIX (DaKTOB W HMEIOIIUXCS MJaHHBIX C [ENbI0 MONy4YeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHUS IS
penieHust IpooJieM B peabHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeCca K NO3HAHUIO, UCCIEN0BATEIIbCKOMN AETEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO M|
caM0o0Opa30BaHMI0, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUM 1O XHUMHH B
COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSAM Tpy/Aa B paziuyHbIX cepax mpodeccruoHanbHON
NEATEIIBHOCTH.
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METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOEHUS MPOTrPaMMBbI [0 XMMUU HAa YpOBHE
cpeaHero o0mero 0opa3oBaHus BKIIIOYAIOT:

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYyUaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPa’KaIOIINE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEUU(PHUKY METOIOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIUs, SBJICHUE,
poliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, Uccae0BaHue, HAOII0IeHnEe, U3MEpPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaJbHbIe Y4eOHbIC NEeUCTBUs (MO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), o0ecrnevynBaromnme dbopmupoBanue (byHKIIMOHATIBHOU
TPaMOTHOCTH M COIIMAIEHON KOMIIETEHIIUU 00yYaronXCs;
CHOCOOHOCTH o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YyJbTAaThl OTPAXKAKT OBJIAJICHUE YHUBEPCAJIbHBIMU
y49eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHHKATUBHBIMH ¥  PETYJSATUBHBIMH
JNEUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOrMUYecKHUe AeiiCTBHS:

CaMOCTOSITENIbHO  (popMynMpoBaTh W aKTyaIM3upoOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAeNATh LU JCATEeNbHOCTH, 3ajiaBasi HapamMeTpbl U KPUTEPUU UX
JTOCTUKEHHUS, COOTHOCUTD PE3YIbTAThI ACSATEILHOCTH C TOCTABICHHBIMHU LIEJISIMU;

UCIIOJb30BaTh IMPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBbIIIJICHHUS:
BBIJICJIATh XapaKTEPHBIC MPU3HAKKU TMOHSATUM U YCTAHABIMUBATh UX B3aUMOCBSI3b,
HCIIO0JIb30BaTh COOTBETCTBYIOIINE MOHATHS JJI1 OOBSICHEHUs OTJEIbHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUA W KPUTEpUH I KiIacCH(PUKAUM BEIMIECTB U
XUMHYECKUX PEaKIUH;

YCTAHABIMBATh IPUYUHHO-CIECJICTBEHHBIC CBS3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PaCCyXJACHUS (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH U TPOTHBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (OPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;
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IPUMEHATH B MPOLIECCE MO3HAHUS UCIIOJIb3YyEMbIE B XUMUU CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBHIBATH MOJIEILHBIE IIPEICTABICHNS — XUMUYECKUI
3HaK (CHUMBOJI) DJJEMEHTa, XUMH4YecKas ¢GopMylna, YpaBHEHHE XUMHYECKOU
peakuuMu — IMpU PEIICHWU YYEOHBIX MO3HABATEJIBHBIX M IPAKTHUYECKHUX 3ajad,
IPUMEHATh HAa3BAHHBIE MOJEJIbHBIE MIPEICTABICHUS JIsl BBISBJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a3oBble McCIeA0BaATEILCKHE AeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
peakuuit;

(GopMyJIMpOBATh LEIH U 3a/1a4d UCCIEA0BAHNS, UCIIOJIb30BaTh IOCTABJICHHBIE
U CaMOCTOSTEIbHO CQOPMYIUPOBAHHBIE BOMPOCHl B KadyecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsi (DOPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIA/IETh HABBIKAMHU CAMOCTOSITEIbHOTO IUIAHMPOBAHUS W  IPOBENCHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0OJaTh 32 XOIOM
IpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIUpOBaThH
0000111eHUS ¥ BBIBOJBI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3yIbTAaTOB HCCIEI0BAHNUS,
COCTaBJISATh OOOCHOBAaHHBIN OTUET O MPOJEIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIIENOBATENIbCKOM UM MPOEKTHOU
JESTENIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IOMCKY METOJIOB pEUICHUS] NPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB ITO3HAHHS.

3) pabora ¢c unpopmanueii:

OpUEHTHPOBAThCS B PA3IUYHbIX MCTOYHMKAX HH(popmauuu (Hay4dHO-
NOMYyJIsSIpHAsl JIUTepaTypa XHMHUYECKOTO COJEp)KaHUA, CIPaBOYHBIE MMOCOOUS,
pecypcol MHTepHeTa), aHanu3upoBaTh WH(OOPMALUIO PA3TUYHBIX BHIOB U (HOpM
IpEeJICTaBICHHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTb u
HENPOTUBOPEUUBOCTH;

(dbopMynIupoBaTh 3alpOChl U MPUMEHATH PA3IUYHBbIE METOJBI MPHU MOUCKE U
orOope wuH(poOpManuK, HEOOXOAUMOM NS BBINOJHEHHS Y4YeOHBIX 3ajad
OIIPENIETIEHHOIO TUIIA,

npuoOpeTaTh OMNBIT HUCHOJIB30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PAa3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMYy  MpECTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArPaAMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJb30BaTh HAy4YHBIM A3BIK B KayecTBe CpeACTBa Hpu paboTe ¢
XUMHMYECKON HH(OpMAIMEl: TNPUMEHATh MEXIpeAMETHble ((usnueckue u
MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00OpeBUATypbl, HOMEHKIATYPY;
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HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATI'TIAIHOCTH.

KOMMyHHKaTl/IBHBIe YHUBEPCAJIBHBIC yqeﬁﬂble HeﬁCTBHﬂ!

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYkAaeMOM TEMbI B XO/1€ JUAJIOTa /WU
JUCKYCCHUH, BBICKA3bIBaTh HJIeH, (POPMYIUPOBATH CBOM MPEATIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS ITPEUIOKEHHON 3a1a4H;

BBICTYIIaTh C TPE3EHTAlUEil pe3yJbTaTOB IO3HABATEJIBHON JESATENBHOCTH,
NOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU P BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThI MO MCCIETOBAaHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaTn3alui y4eOHOTO MPoeKTa, U POPMYyITUPOBATH BHIBOJIBI
[0 pe3yibTaTaM NPOBEAEHHBIX HCCIIEJOBAHUM IMYTEM COIJIACOBaHMS MO3ULMI B
X07ie 00CyXK/IeHUsI 1 OOMEHa MHEHUSMH.

PeI‘yJIHTl/IBHI)Ie YHUBEPCAJIBHBIC y‘leﬁHLIe IleﬁCTBl/lﬂ:

CaMOCTOSITEJIbHO IJIAHUPOBATh M OCYILECTBIIATH CBOK I103HABATENBHYIO
NeSITebHOCTD, OINpenessisi e€ Leau W 3aJayd, KOHTPOJUpPOBaTb U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IMpeIUlaraeéMblii  alrOpUTM JEHCTBUH TpU
BBIIIOJIHEHUHM Y4YeOHBIX UM HCCIEeNOBAaTEeIbCKUX 3ajad, BBHIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIHIeHHs C YYETOM IMOJyUYEHHsS HOBBIX 3HAHHM O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIATH CAMOKOHTPOJIb [JEATEIbHOCTM HAa OCHOBE CaMOaHaau3a U
CaMOOLICHKU.

INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMUU Ha yIriyOJaEéHHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKIIIOYAIOT CHELMPUUECKHE
JUIs y4eOHOTO MpeaMeTa « XUMHUsD HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI IeMCTBUI
110 OCBOGHUIO, MHTEPIPETAIMU U MPEeoOpPa30BaHUIO 3HAHUM, BUJBI JACSITEIbHOCTU
[0 TOJYYEHHIO HOBOI'O 3HAHMSI M NMPUMEHEHUIO 3HAHWW B PA3IMYHBIX Y4EOHBIX
CUTYalUsX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTyalUsIX, CBA3aHHBIX C XUMHEH. B
IporpaMMe II0 XUMHH THIPEAMETHBIE PE3YJIbTaThl MPEIACTABICHBI 10 TroJaM
W3Y4YCHUS.

10 KITACC
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IIpeameTHBIE pPE3yNBTATBl  OCBOCHUS Kypca «OpraHudeckas XUMUS»
OTPaXaloT:

c(OpMUPOBAHHOCTh TPEJCTABICHUN: O MECT€ U 3HAYCHUU OPraHU4YeCKOu
XUMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ pOoju B OOECHEYEHUHU YCTONYMBOIO
Pa3BUTHS YEJIOBEUYECTBA B PEUICHUM MPOOJIEM 3KOJIOTUYECKOW, IHEPreTUUECKON U
NUIIEeBON 0€30MacHOCTH, B PAa3BUTHH MEAHMIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB,
HOBBIX VCTOYHHKOB SHEPIUH, B obecrnieueHnu pPalMOHAIBHOTO
IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHHUS U OOMICH KyJIbTYpHI
YeJI0OBEKa, a TaKXe DJKOJOTMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
310POBBIO ¥ IPUPOAHOM CPEAE;

BJIAJCHUE  CHCTEMOW  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroIINe MOHITHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U JIEKTPOHHAs
obonouka aroma, s-, p-, d-aTOMHBIE OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aTOMa, TIHMOpuAM3alMsl aTOMHBIX OpOWTanei, HOH, MOJIEKYJIa,
BaJICHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTEIICHb OKUCIICHUS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeneT, PyHKIMOHATbHAS
rpynmna, paaukai, CTPYKTypHble QopMmyibl (pa3BEPHYTHIE, COKpallIEHHBIE,
CKEJIETHBIE), M30MEpUSl CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAsl), H30MEphl, TI'OMOJOIMYECKUA psA, TOMOJOIH, YIJIEBOAOPOIHI,
KHCIIOPOZ- U a30TCOAEPKAIINE OPraHUYECKHE COCIUHEHUS, MOHOMEp, IOJIIMMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJISIDHBIE COEIMHEHMS; TEOpPUHU, 3aKOHBI
(mepuoanueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U ITPEBpPALICHUS DHHEPrUM NpPHU XUMUYECKHUX PpEaKLMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3BIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUSI TPUYUHHOCTA U CUCTEMHOCTH XHUMHUYECKHUX SBJICHHI; MPEICTaBICHUS
0 MEXaHU3MaX XHMHMUYECKMX PEAKLUUN, TEPMOAMHAMUYECKUX U KHHETHUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aHMHOM BJIMSHUU aTOMOB U I'PYIII aTOMOB
B MOJIEKyJax (MHIYKTHUBHBIA U Me30MepHbIi 3¢ dextsl, opuentantsl | u Il pona);
(dakTONIOrUYECKUE CBEJCHHUS O CBOMCTBaX, COCTaBe, IMOJYYCHUU U OE30MacHOM
UCTIOJb30BaHUU BAXXHEHMIIMX OPraHUYECKUX BEIIECTB B OBITY W MPaKTUUYECKOU
NESATEIbHOCTH ~ 4YeJIOBEKa, OOIMX  HAy4YHbIX  HPUHLIMIAX  XUMHUYECKOTO
IPOM3BOJICTBA (HA IIPUMEpPE MPOU3BOICTBA METaHOJIA, IepepabOTKU HePTH);

c(OpPMUPOBAHHOCTh YMEHUH: BBISBISTh XapaKTePHBbIC MPU3HAKHU TOHSITHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHSTHS MpU
ONMCAaHUM COCTaBa, CTPOCHMSI U CBOMCTB OPTaHMYECKUX COCAMHEHUM;

c(OpMHUPOBAHHOCTh YMEHUM:
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UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJIi COCTaBJIECHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (HOPMYJT OPraHUYECKUX
BEIIIECTB,;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMI U PacKpbIBaTh MX CYIIHOCTh:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUAd  MOCPEICTBOM  COCTaBIICHUS
AIIEKTPOHHOTO ©OajmaHca JTUX peakIuil, peakuuid HOHHOTO OOMEHa WYyTEM
COCTABJICHUSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUH;

M3TOTaBJIMBATh MOJIEIU MOJIEKYJI OPraHUYECKUX BEHIECTB JIJISl MIUTFOCTPALUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJICKHOCTh M3YYEHHBIX
OpPraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIACCy/TpynIe COEAWHEHWH, JaBaTb WM Ha3BaHHWS 110 CHCTEMAaTHYECKOU
Homenknarype (IUPAC) u npuBoaUTH TPUBHAIbHBIE HA3BaHUS IS OTACIBHBIX
IpeICTaBUTENIed OPraHUYEeCKUX BEIIECTB (ITHUIICH, alleTHIICH, TOJIYOJ, TJIMIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopMaibAerull, aueTaablerujl, aleToH, MypaBbUHAs
KHUCJIOTA, YKCYCHAsI KUCIIOTa, CTEApUHOBAs, OJICMHOBAs, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIWH, aJaHWuH, MaJIbTo3a, (PPyKTO3a, aHWJINH, TUBHHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

c(hOPMUPOBAHHOCTh YMEHUS OMNpPEAeNsATh BHUJ XHMHUYECKOW CBSI3U B
OpraHUYEeCKUX COCIMHEHMSIX (KOBAJICHTHAasT W HWOHHAas CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOKCHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. BytnepoBa /st 00bsiICHEHUST 3aBUCUMOCTH CBOMCTB
BEI[ECTB OT UX COCTaBa U CTPOECHUS;

c(hOpMHUPOBAHHOCTh ~ YMEHWH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKue W XWMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTEICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIECTB: aIKAaHOB, IIUKJIOAIKAHOB, AJIKEHOB, aJIKa/IUECHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIHUPTOB, albJETHI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJIEBOJAOB (MOHO-, JU- M TOJIMCAXapUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMH  YPaBHCHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHM C UCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPKIATh HAa KOHKPETHBIX MPHUMEpPAx
XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COSTUHEHUM OT
KpPaTHOCTH UM THUIIA KOBAJIEHTHOMU CBSI3U (O- U M-CBSA3M), B3AUMHOTI'O BIIMSIHUSI aTOMOB
U TPy aTOMOB B MOJIEKYJIAX;
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c(OpPMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKH YTIIEBOJAOPOTHOTO
Ceipbst (HeTh, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTku u
MPaKTHYECKOE MPUMEHEHHUE MPOAYKTOB MepepaboTKu;

c(OpPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJIaX TO3HAHMs — HAOJIOJICHUH, U3MEPEHUH, MOJICTUPOBAHUH, YKCIICPUMCHTE
(peaJlbHOM M MBICIICHHOM) U YMEHHSI IPUMEHSTh 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTb YMEHHUS NPUMEHSTD OCHOBHBIE oreparu
MBICTUTEIIPHON NIeATEeIbHOCTH — aHajiu3 U CHHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMAaTH3AIINIO, BBISBICHUE MPUIMHHO-CICACTBCHHBIX CBSI3€H — IS M3ydeHUs
CBOWCTB BEIIECTB U XUMUYCCKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHHM C
MOHATUSMHU U TPEACTABICHUSMU JIPYTHMX €CTECTBEHHO-HAYYHBIX MPEIAMETOB MJIs
0osiee OCO3HAHHOTO MMOHUMAHMS CYIIHOCTH MaTepuaibHOIO E€IUHCTBA MHpA,
UCTIONb30BaTh CHUCTEMHBIC 3HAHUS 1O OPraHUYECKOW XUMHUH I OOBSICHEHUS U
TIPOTHO3UPOBAHMSI SIBJICHUH, HIMEIOIIUX €CTECTBEHHO-HAYYHYIO TIPUPOLY;

c(OpPMUPOBAHHOCTh yYMEHMIA: TPOBOAUTH PACUYETBHl MO XHUMHYECKUM
dbopMynaM U ypaBHEHHUSIM XUMHUECKHUX PEAKIMI C UCIIOJIIb30BaHUEM (DU3UUECKHUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PacdEThl MO HAXOXKICHUIO XUMHUYECKOU
(dbopMyIbI BelecTBa MO M3BECTHBIM MAacCCOBBIM JOJISIM XUMHYECKHX 3JICMECHTOB,
NPOAYKTaM CrOpaHusl, JIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, AHAIU3UPOBATh U OLICHUBATH
C TO3WIMHA DKOJOTHMYECKOH  0€30MacHOCTH  TIOCTEACTBHS  OBITOBOM U
IPOM3BOJICTBEHHOM JIEATEIFHOCTH YEIIOBEKA, CBI3aHHOM C TIepepadOTKO BEIIECTB,
UCIOJIb30BaTh MOJTYYCHHbBIC 3HAHMS U1 IPUHATHSA TPAMOTHBIX peUIeHU mpobieM
B CUTYaITUsX, CBI3aHHBIX C XUMHUCH;

c(OpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIIFHO TUIAHUPOBAaTh W TIPOBOJWUTH
XAMHYECKUN OSKCIEPUMEHT (TMOTydYeHHEe M W3YYCHHE CBOWCTB OPraHUYEeCKUX
BEIIECTB, KA4YECTBEHHbIE PEAKIMU YIJEBOAOPOJOB PA3IMYHBIX KJIACCOB U
KHUCJIOPOJICO/IEPIKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3aJa4 10 PAacCMO3HABAHUIO OPraHUYECKUX BELIECTB) C COOIIOJCHUEM MPaBHII
Oe3omacHOr0 oOOpaimieHusi ¢ BemeCTBAMHU W JabOpaTOpPHBEIM 000pYIAOBaHUEM,
dbopMyIupoOBaTh IENb HWCCICNOBAaHUS, TPEACTABIATh B pa3IHdHON dopme
pe3ybTaThl IKCIIEPUMEHTA, aHATM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUH:

COOJTIOAaTh MpaBHUiia SKOJOTHYECKH IEIeCO00Pa3HOro MOBEACHUS B OBITY U
TPYJAOBOW NEATEIHHOCTH B ILENSAX COXPAHEHHS CBOETO 3J0POBbS, OKpPY)KArOIICH
IIPUPOTHON CPEMIBI M TOCTHKEHUS €€ YCTOWIMBOTO PA3BHUTHUS;

21



OCO3HaBaThb OINACHOCTb TOKCHUYECKOTIO JECHCTBHUS HA KUBBIE OpPraHU3MBI
ONPENECTEHHBIX OPraHUYECKUX BENIECTB, MOHMMast cMbICH nokaszaress [1/1K;

aHAIM3UPOBATH I1€JIECOO0PA3HOCTh NMPUMEHEHUSI OPTraHUYECKUX BEIIECTB B
MPOMBIIIVIEHHOCTH U B OBITY C TOUKHU 3pEHUS COOTHOUICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBJIATH II€JICHANIPABICHHBIM MOUCK
XUMUYECKON MH(MOPMAITIHU B PA3IMIHBIX UCTOYHUKAX (HaydHasl U y9eOHO-Hay4dHAas
JauTepaTypa, CpeacTBa MaccoBoil nHbopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHAIM3UPOBATh XUMHUYECKYIO WH(MOpMaIio, mepepadbarpiBaTh €€ M UCIOJIB30BATh
B COOTBETCTBHUU C ITOCTABJICHHOM y4eOHOM 3a1auei.

22



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
KoHTpo/bHBI IIpakTHyecku
n/n NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIC
e padoThl e padoThl
pecypcsbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTp OHGHI/UI 0p TaHUYECKUX COE HHeHHf};I) A M 4 bubmmorexa [JOK
' P P A Y https://m.eds00.ru/d69df650
Bbyrneposa
Wroro no pazgeny 4
Pa3neu 2. Yriesogopoasbl
)1 [IpenenbHbIE YrIeBOIOPOAbI — AJIKAHBI, 4 bub6nuoreka [IOK
' HUKJIOATKAHbBI https://m.edso0.ru/d69df650
29 HenpenenbHabie yrieBoaOpoOAbl: alKEHBI, 10 1 bubnnorexa [JOK
' aJIKaJMECHBI, aJJKMHBI https://m.edsoo.ru/d69d{650
bu6nuoreka [IOK
23 A 4
POMATHHACCIHIE YTICBOAOPOABT (apeHLI) https://m.edsoo.ru/d69df650
2.5 ["anoreHnpon3BOHBIE YTIIEBOLOPOAOB 2 1 bubmorexa [JOK
' P A e AOPOR https://m.edso00.ru/d69d{650
Hroro no pasneny 22
Pa3nea 3. Kuciopoacoaepskaiue opranHu4ecKkue coeJuHeHHs
bu6mmoreka [IOK
3.1 C . @ 7 1
FUpTRL SoeHO https://m.eds00.ru/d69d{650
3.2 KapOonunbHbIe cCOeAMHEHUS: aTbIETHIBI U 14 bubnuorexa [JOK




keToHbl. KapOoHoBbIe KUCIOTHI. ClI0KHBIE https://m.edso0.ru/d69df650
a¢upsl. Kupsl
bu6mmoreka [IOK
3.3 Y TAeBOE! 4 1 https://m.edso00.ru/d69d{650
Hroro no pazneny 27
Pasnen 4. A3oTconeprkaiime opraHudeckne coeJMHeHus
bu6nuoreka [IOK
4.1 A A .b 1 1
MIHBL AMHHOKHCIOTRL. SO ! https://m.edso0.ru/d69df650
Hroro no pazneny 9
Paspnen S. BeicOKOMOJIEKYIPHBIE COCAUHEHUSA
bu6mmoreka [IOK
5.1 B 5 1
BICOKOMOJIEKYJISIPHBIE COETMHEHUS https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 4
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HOYPOYHOE IIVIAHUPOBAHHUE

10 KJTIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
Jlara
uugposbie
Nen/m | Tema ypoka Bcer | KoHTposbu IpakTuyeck | HU3y4YeHH
o0pa3oBaTe/ibHbIE
0 ble paboThl ue padboTbl A
pecypcbl
[IpenmeT opraHUYeCKON XUMUH.
DNEeKTPOHHOE CTPOEHHUE aToMa yriepo/ia
1 (ocHOBHOE ¥ BO30YK/IEHHOE COCTOSIHHS) 1 bu6morexa TIOK
v ' https://m.edsoo.ru/Oce6fd4c
BaneHTHbIE BO3MOKHOCTH aTOMa
yriepona
XuMuyeckas CBSI3b B OpraHM4eCKHX
) coequHEHUsIX. MexaHu3mbl 00pa3oBaHUs | bu6mmoreka [{IOK
KOBAJIEHTHOH CBSI3U, CIIOCOOBI pa3pbiBa https://m.edsoo.ru/8d39f5¢8
CBsI3eU
Bunsl uzoMepun: cTpykTypHas,
3 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE | bubnuoreka [IOK
3¢ EeKTh B MOJIEKYIaX OpraHMUECKUX https://m.edsoo.ru/b0e61661
COCIMHEHU N
[IpencraBnenue o KiaaccupUKauu v
bu6mmoreka [{IOK
4 CHUCTeMaTH4yecKasi HOMEHKJIaTypa 1
https://m.edsoo.ru/c212dd21
(IUPAC) opranndeckux BelIecTB
AJKaHBI: TOMOJIOTUYECKHH psJl, o01as
5 dhopmyna, HOMEHKIATypa U U30MEpHs, 1 bubnuoteka [JOK
3IIEKTPOHHOE U MTPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHHE MOJIEKYJ
6 Ou3nYeCKre U XUMUYECKUE CBOMCTBA 1 bubnuoteka [JOK
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ankaHoB. CriocoObI MOJIYYCHU U
MMPUMCHCHUC aJIKAHOB

https://m.edsoo.ru/3137711c¢

Huxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa U U30Mepus,

OpPraHn4€CKOro BCIICCTBA

7 0COOEHHOCTH CTPOCHUS U XUMHUYECKUX bu6morexa TIOK
. p https://m.edsoo.ru/156730d2
CBOWMCTB, CITIOCOOBI IOyYEHUS U
MIPUMEHEHHE
Pemenue pacy€THbix 3a1a4 Ha
oTpeeNieHue MOJIEKYIIPHOU (HOpMYIIbI
g OpPraHM4eCKOro BEUIECTBA 10 MACCOBBIM bubnuotexa [JOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX B https://m.edsoo.ru/bf84d8eb
ero coctaB. Cucremaru3auus u
0000111eHIE 3HAHUM 10 TEME
AJKEHBI: TOMOJIOTHYECKU psijl, oO1as
opMyJa, HOMEHKJIATypa, 3JIEKTPOHHOE U
9 1('11) (I))CTy AQHCTBEHHOE CTYIz)eHI/Ie MOIj'IeK 1 bubmorexa TIOK
Poctp P I https://m.edsoo.ru/273b0ale
CTpyKTypHas ¥ lIUC-TPaHC-U30MEPUS
AIIKEHOB
10 DOu3nvecKknue 1 XUMHUYECKHUE CBOVMCTBA bu6mmoreka [IOK
ankeHoB. [IpaBuno MapkoBHHKOBa https://m.edsoo.ru/21069ccd
1 CriocoOsl MoNTydeHus U MpUMEHEHUe bubnuotexa [JOK
aJIKEHOB https://m.eds00.1ru/665dc058
[Tpaktrueckas padorta Ne 1 mo teme
12 "[TonyuyeHue 3TUIEHA U U3yUYEHUE €TO bu6morexa TIOK
N i " i https://m.edsoo.ru/0941eed8
CBOICTB
Pemenne pacu€THbIX 3a1a4 Ha
. bubmuoreka [JOK
13 ompe/ielIeHUE MOJIEKYIISIPHON (POpMYITBI

https://m.edsoo.ru/e9ea9921
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AJ'IKaI[I/ICHLIZ COHp}I)KéHHLIe,

14 HU30JIMPOBAHHbIC, KYMYJIHUPOBAaHHbBIC bubnnorexa LIOK
p » KYMYTHP ' https://m.eds00.ru/04298c0a
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOSHUS
XUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
15 nreHoB. Croco0Bb! MOJIYUYEHNS U bubmmorexa TTOK
' yi https://m.edsoo.ru/e561253d
MIPUMEHEHUE aJTKAIUEHOB
AJIKUHBL: TOMOJOTHYECKHH psifl, 001as
16 ¢bopmyna, HOMEHKIATypa, NEKTPOHHOE U bubnuoreka [IOK
[IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, https://m.edsoo.ru/68b6ccdc
¢dbu3nueckue cBOCTBa
XUMHUYECKHE CBOMCTBA aJIKUHOB.
17 KauecTBeHHBIE peaKIIu Ha TPOHHYIO bubmmorexa TTOK
p p y https://m.edso0.ru/23493a93
CBS3b
18 CriocoObl oTy4eHusl U TPUMEHEHNE bubnmnorexa [JOK
AJIKHUHOB https://m.edsoo.ru/a6f9alea
19 CucremaTuzarmus 1 0000IIeHNE 3HAHUN
10 TeEME
ApeHBI: TOMOJIOTUYECKUH s, 001ast
dbopMyIna, HOMEHKIIaTypa. DINEeKTPOHHOE
20 U TIPOCT ;.HCTBCHHOG CTPOEHUE MOIEKYII bubnnorexa LIOK
poctp p y https://m.edsoo.ru/a92a7094
OeH30J1a ¥ TOJIyoJIa, UX (PU3NYECKUE
CBOMCTBA
XHWMHYECKHE CBOMCTBA aPEHOB: PEAKIUU
21 3aMerre ea coelnHe bubmmorexa [TOK
MEILEHUS KIIUY [IPHUCOETUHEHUS
P P ’ https://m.edsoo.ru/ad44alaed
OKHCJIEHHE TOMOJIOTOB OeH30I1a
Oco0EeHHOCTH XUMHYECKUX CBOICTB
bu6mmoreka [IOK
22 ctupoia. CriocoObl MoIydeHus 1

MMPUMCHCHUC apCHOB

https://m.edsoo.ru/d5018a54
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I'eneTnyeckas cBA3b MCIKAY pa3IMIHbIMU

23
KJIacCaMH YIJIEBOJOPOJOB
["anmoreHonpon3BoAHbIE YIIIEBOAOPOIOB:
24 JJIEKT OHH(F))G CT OeHI/Ie'yreaKI_lI/II/I " Bubnmorexa [IOK
P P P https://m.eds00.ru/82b4d759
3aMEIIEHMS rajloreHa
)5 CucreMmaru3anus 1 0000IIeHIE 3HAHUIT bubmuorexa [JOK
o pazzaeny "YriaeBogopoas"” https://m.edso00.ru/20e8922
26 KonTponbhas pabota no teme bubnuoreka [IOK
"VYrieBonopoasr" https:/m.eds00.1u/95¢9¢298
IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
rOMOJIOTHUYECKUH psij, obmmas popmyna,
27 CTPOEHHE MOJIEK JF'I) nu3ome I/If[q) o bubamorexa LHOK
P Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, KJacCu(puKaus,
¢du3nueckue cBoiicTBa
XHAMHYECKUE CBOMCTBA IIPENEIBHBIX
)3 OJIHOATOMHBIX CITUPTOB. Cr1OCOOBI bubnmnoreka [JOK
IIOJIyYEHUS U IPUMEHEHUE OJHOATOMHBIX https://m.edsoo.ru/26ee34fe
CIUPTOB
IIpocTeie 2¢upsl: HOMEHKIIATypa U
29 I/I3lz)Me us ((1))C(1;)6GHHOCTI/I (bHSIZECCKI/IX " bubmorexa [TOK
pH, . https://m.edsoo.ru/c2c788b2
XUMHYECKUX CBOMCTB
MHOroaTroMHbl€ CIUPTHI: TUIIEHIIIMKOJIb
30 U TJIMLEPHH, UX QU3UUECKUe U Bubnmorexa [IOK
pHH, - https://m.edsoo.ru/ee4d84aa
XUMHYECKHE CBOMCTBA
31 CriocoOsl MoNTydeHus U MpUMEHEHUE bubnuotexa [JOK
MHOT'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
0 @DeHOoI: CTPOCHUE MOJIEKYJIBI, bubnuoreka [IOK
(duzmveckue cBoicTBa. TOKCUYHOCTh https://m.edsoo.ru/2ce726f8
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¢denona

XuMHu4deckue cBoicTBa (heHoma.

bu6mmoreka [IOK

33 Crioco0bl MosTyuyeHus U IpUMEHEHUe
v P https://m.edsoo.ru/037ca5f9
¢benona
[IpakTuueckas pabora Ne 2. Pemenue
34 SKCIEPUMEHTAIBHBIX 3a4a4 II0 TEME bubnnorexa LIOK
" p " https://m.edsoo.ru/fd0ced09
CnupThl U peHOIBI
Anbaeruibl U KETOHBI: 3JIEKTPOHHOE
35 CTpOeHUE KapOOHUIHLHOM TPYIIIHL; bubnmnoreka [JOK
rOMOJIOTHYECKHUE Psi/ibl, 0011as popmyia, https://m.edsoo.ru/b139beaa
M30MEpHs U HOMEHKIIaTypa
Anbaeruapl ¥ KETOHbI: (U3NYECKUe
36 CBOMCTBA; peaKINK MPUCOETNHEHUSI. bubnmnoreka [JOK
Peakunu okuciIeHUS 1 KAUECTBEHHBIE https://m.edsoo.ru/c887425¢
peaKIu aJIbJIETUA0B U KETOHOB
37 CriocoOb!I TOTy4eHUs AJTbIETUIOB U bubnmnoreka [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OZnHOOCHOBHBIE NIPEAEIBHBIE
KapOOHOBBIE KUCIOThI, 0COOEHHOCTH
38 CTpOEeHUs UX MOJIeKyJl. U3omepus u bubmorexa [TOK
P i P https://m.edsoo.ru/fecOb113
HOMEHKJIaTypa KapOOHOBBIX KUCIIOT, UX
¢u3nueckue cBoiicTBa
39 XHUMHYECKUE CBOMCTBA MPEICIIbHBIX bubnuoreka [IOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
Oco6eHHOCTH CBOMCTB MypaBbUHON
40 KHUCIO0THl. MHOr0o0oOpa3ue kapOOHOBBIX Bubnuorexa LIOK
' P P https://m.edsoo.ru/bb31be71
KHCJIOT
41 Oco6eHHOCTH CBOWCTB: HETIPEIENbHBIX U bubnuoreka [IOK
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apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kucinoT. IIpencraBurenu BoICIINX
KapOOHOBBIX KHUCJIOT

https://m.edsoo0.ru/83a08773

4 [ToHsATHE O TPOU3BOAHBIX KAPOOHOBBIX bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/0d162d9d

43 CriocoOsl MosTydeHus U MpUMeHEHUe bubnuoteka [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/7c065¢9d
CrnosHble 3(Upbl: TOMOJIOTUYECKUH AL,

44 obmas popmyna, usoMepus u bubnmnoreka [JOK
HOMEHKJIaTypa . Pu3ndeckue u https://m.edsoo.ru/adfffe6d
XUMHUYECKHUE CBOWCTBA Y(PUPOB
Pemenne pacu€THbIX 3a1a4: 1O

45 YPaBHEHUIO XUMUYECKON PEaKI1H, Ha
oTpesieNIeHue MOJIEKYIIpHON (HOpMYJIIbI
OpPraHUYECKOT0 BEIIECTBA

46 XKupsl: ctpoenue, pusnueckue u bubnuoreka [IOK
XUMHUYECKHE CBOICTBA (THAPOIIU3) https://m.edsoo.ru/al19¢5b98
Oco6eHHOCTH CBOMCTB KUPOB,

47 COJIEpKalINX OCTaTKH HEIPEIEIbHBIX bubmmorexa LHOK

P P https://m.eds00.ru/b0331922
KHUPHBIX KUCI0T. JKupsl B mpupoae
I'enernyeckas CBSI3b yII€BOJOPOAOB U
48 KHCIOPOACOAE ncamlz;z 0 raHI/II;eCKI/IX bubmmorexa TTOK
P P P https://m.eds00.ru/56790c96
BELIECCTB
OO11ast XxapakTepUCTHKA YTIEBOJOB U
49 KJ‘IaCCI/I(bI/IIlzaLII/ISIp neBoz[Zfa (MOHO-, H- U bubmmorexa TTOK
yr ’ https://m.edsoo.ru/7a9693al
HoJIucaxapubl)
50 [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX bubnuoreka [IOK
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https://m.eds00.ru/6216e766

Pemenue PAaCUYCTHBIX 3a1a4 Ha

bu6mmoreka [IOK

51 onpeJiereHue J0JIU BbIX0Ja MPOayKTa
pex g Aa posty https://m.edsoo.ru/7fde47ef
peaKuu OT TEOPETUYECKH BO3ZMOKHOIO
5 CucremaTu3aius ¥ 0000IIeHHEe 3HAHUN bubnuotexa [JOK
10 pa3zeny https://m.edsoo.ru/08d4364c
KonTponbhas pabota no teme
53 "Kucnopoacoaep:xaiiue opraHuueckme Bubnmorexa [IOK
P " P P https://m.edsoo.1u/42c6678e
COEJIMHEHUS
AMUHBI: K1accuuKaius, CTpoeHUE
54 MOJIEKYJI, 001mas Gpopmyiia, u3oMepus bubamorexa LHOK
71, 00 pMyJ1a, ? ’ https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U (pu3nYecKue CBOMcTBa
55 XUMHYECKHE CBOMCTBA aTM(aTUIECKUX bubnmnoreka [JOK
aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHHE AHWJINHA,
56 0COOEHHOCTH XUMHUYECKHX CBOICTB bubmmorexa LHOK
https://m.edsoo.ru/39cd21f1
aHWJIMHA
AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
57 nu3zomepusi, (pru3nyecKre CBOMCTRA. bubnuoreka [IOK
OTtnenbHbIE IPEACTABUTENH O https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX
58 OMOJIOTMYeCKOe 3HAYCHHE aMUHOKHUCIIOT Bubnuorexa LIOK
' https://m.edsoo.ru/77df705a
CuHTE3 ¥ TUIPOJIN3 NENTHI0B
59 benku kak npUpoaHbIE TOJIUMEDHI; bubnuoreka [IOK
CTPYKTYpbI O€JIKOB https://m.eds00.ru/429¢9899
bu6mmoreka [{IOK
60 A3oTconepiKaiye reTepoLuKINIeCKue

https://m.edsoo.ru/521d1431
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COCOIMHCHUA. HyKJ’IeI/IHOBHC KHCIOTHI:
COCTaB, CTPOCHUC U Ounosorunyeckas POJb

[IpakTuueckas pa6ora Ne 3. Pemenue

61 JKCIIEPUMEHTAJIBHBIX 33724 110 TEME | bubnuotexa [JOK
"A3zoTCcoaep:Kalue OpraHn4ecKue https://m.edsoo.ru/8e3c02d1
COEIMHEHHUS"

KonTponbHas pabota mo Teme
62 ”A3§fco e m; Y€ OpraHuyecKue 1 Bubnmorexa [IOK
g p” H P https://m.edsoo.ru/ce561bc7
COEJIMHEHUS
OcCHOBHBIE TOHSITHS XUMHH

63 BBICOKOMOJIEKYJIIPHBIX COCMHEHUN U | bubnuoreka [IOK
METOBI UX CUHTE3a —IIOUMEPU3ALAS U https://m.edsoo.ru/7aa63ebd
MOJIMKOHACHC AU

64 ILmactmaccel. Ytunuzanus u | bub6mmoreka [IOK
nepepadoTKa MIacTuKa https://m.edso0.ru/82242¢0f

65 DnacToMephl: HaTypaTbHBIN | bubnmnoreka [JOK
CUHTETHYECKHE Kaydyku. Pe3una https://m.edsoo.ru/246103ec
BonoxkHa: HaTypalibHbIE, ICKYCCTBEHHBIE,

66 CI/IHTGTI/I‘IGCKI/I};p [Tonumepsl ’ 1 Bubnmorexa [IOK

' p https://m.eds00.ru/5963a601
CHELUAaIbHOTO Ha3HAYEHUS
ITpakTuyeckas padota Ne 4. Perienue

67 SKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME 1 Bubnmorexa [IOK

" P A " https://m.edsoo.ru/3aebd77a
Pacno3naBanue niaacTMacc U BOJIOKOH
O00011IeHIE U CUCTEMATH3AIUS

68 HM3Yy4YEHHOTO MaTepuaiia o TemMe 1 Bubnmorexa [IOK

" ya P " https://m.edsoo.ru/6a22ble8
BricokoMoneKyIIsipHbIE COETMHEHUS
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME

32




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA
Pymsutuc I'.E.., ®.I'. ®enpaman. Xumus 10- 11 ki.: yued. nmus
0063eo0pazoBar. Oparauzaruii: 6a30BbIil ypoBeHb.-M.: [Ipocsemnienue, 2018.-224
c.

METOJINYECKHUE MATEPUAJIbI V1A YUUTEJISA

1.Jo6potun /. FO. Kontponupyromas GyHKIUS MKOILHOTO XUMUYECKOTO
skcriepumenTa // Xumus B mkose. — 2017, — Ne 3.
2. Eppbirun 1. I1., [umkun E. A. Metoauka pemieHus 3aaa4 1o XuMuu: y4eo.
nocoOue AJig CTyICHTOB T€Jl. UH-TOB 110 OMOJI. ¥ XuM. criell. — M.: [IpocBenienue,
1989. - 176 c.
3. 3notHuKOB J. I'. XUMUYECKHI SKCIIEPUMEHT KaK CelU(PUISCKUl METO
o6yuenus // IlepBoe centsaops. — 2007. — Ne 24,
4. Momuanosa I'. H., Cuactuna M. I'. KonudecTBeHHBIE OTHOIIEHUS B XUMUH //
XuMust 111 IKOJABHUKOB. — 2020. — Ne 4,
5. O6mas metoauka o0yuenus xumuu B mikose / P. I'. iBanosa, H. A.
['oponunoga, /1. FO. lo6potusn u ap.; mox pexn. P. I'. iBanosoii. — M.: Jlpoda,
2008. — 319 c. (Poccuiickas akagemust oOpazoBanus — yunutento). A.A. KaBepuHna,
P.I'. Banoga. I'n. HopmaTtuBHas 6a3a XuMru4eckoro oopa3oBaHus B CpeHeH
IIKOJIE.
6. Xumus. PelieHre 3a1annii MOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CIIOKHOCTH.
Kak nonmyunts MakcuMasbHbiil 0amut Ha EI'D: yue6. mocobue / A. A. KaBepuna,
I'. H. MonuanoBa, H. B. CBupuaenkona, C. B. CraxanoBa. — M.: IHTen1€eKT-

Lenrp,
2015.-216 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

VYpoxk (POII) https://resh.edu.ru
Ypok (Hcmoptan) https://nsportal.ru
(AKmnacc) https://www.yaklass.ru
Buneoypox (MHTEPYPOK): https://interneturok.ru
[IpesenTanus (Madoypok) https://infourok.ru
bubnuoteka [{OK https://m.edsoo.ru
[Ipe3enrtanus (3nanuo) https://znanio.ru
Pemry EI'D: https://ege.sdamgia.ru/
VYpox : https://urok.1sept.ru
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VYpok, npesenTanuu:https://multiurok.ru
Ypox(DOKCDOP):https://foxford.ru
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