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l. INOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamMmMa 1o XMMHHM Ha YpOBHE CPEIHETO O0IIero o0pa3oBaHus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
®enepaununy», TpeOOBaHUM K pe3ybTaTaM OCBOEHUS (eiepalibHO 00pa3oBaTeIbHOM IPOrpaMMBI
cpennero  obmero  obpazoBanus(P@OIl  COO), mpencraBienasix B DenepambHOM
rocygapcTBeHHOM oOpazoBaTenbHoM cTtanaapre COO, ¢ yu€rom Konnenuuu mpernogaBaHus
yueOHoro mpeamera «XuMus» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®denepanuu,
peann3yoLX OCHOBHbIE 00pa30BaTeNbHbIE MPOrPaMMBbl, 1 OCHOBHBIX NONOXKEeHUH «CTparerun
pasButus BocnuTanus B Poccuiickoit @enepanuu Ha nepuon no 2025 roma» (Pacnopsbxenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YriayOJ€HHOro H3y4eHHUs 3aHMMAaeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHoro oOpazoBanus ywamuxcs 10-11 xmaccoB. W3ydenue mnpenmera,
peaiiuzyeMoe B YCIOBHUSX JAu(PepeHurnpoBaHHOTO, MNPOGUIBHOIO OO0Y4YEeHUs, IPU3BAHO
obecrieunTh 001IE00pa3OBATEIbHYI0 M OOIIEKYJIbTYPHYIO HOJATOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEO0O0XO0UMYIO JUISl alalTallii UX K OBICTPO MEHSIOIIKMMCS YCIOBUSIM KU3HU B COLILYME, a TAKXKe
JUIsL TIPOJIOJKEHUsT O0YYEeHHUsI B OpTaHU3alUsaX NpoecCHOHATBHOTO 00pa3oBaHMs, B KOTOPBIX
XUMHUS SABJISIETCSA OJJHOM U3 MPHUOPUTETHBIX AUCHUIUINH.

B mnporpaMmMe mo XMMUM HazHaueHUE MpeaMmera «XHUMHUsS» TOIY4aeT MOIPOOHYIO
UHTEPOPETAMIO B COOTBETCTBUM € oOcHoBomnojnarawomumu nonoxkenusmu OGI'OC COO o
B3aMOOOYCIIOBIIEHHOCTH LIEJICH, COEpKaHMsI, pE3yJIbTaTOB 00y4eHHs M TPEOOBAHHI K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBHJETENBCTBOM TOMY SIBISIIOTCS CIEAYIOIINE BBIMOIHAEMbIE
MIPOrPaMMOii 1O XUMHHU (QYHKIUU:

e uHPOPMALMOHHO-METOJJMUECKAs, pealu3alus KOTOpoi obecreynBaeT MOIy4YeHUE
IIPEJCTABICHUs O LESIX, COJACpXKAHUU, OOIIel cTpaTeruu OOydeHUs, BOCIMTAHUSA U
Pa3BUTHs 00YYAIOLIUXCS CPEACTBAMHU IMPEIMETA, N3y4aeMOro B paMKaX KOHKPETHOrO
npodus;

e OpraHu3alMOHHO-TIAHUPYIOLIasl, KOTOpasi  IpelycMaTpUBaeT orpesieTIeHHe:
NPUHLMUIOB CTPYKTYPUPOBAHUS U  IIOCIEOBAaTEILHOCTH H3YyYeHHUs y4yeOHOro
MaTepuana, KOJIWYECTBEHHBIX M KadyeCTBEHHBIX €ro XapaKTEepPUCTHK; IOAXOJI0B K
(GOpMHUPOBAHUIO COJEPKATEIBHOW OCHOBBI KOHTPOJS M OLIEHKH 0O0pa3oBaTeNbHBIX
JOCTHKEHUHM OO0ydYarolMXcsi B paMKaXx MTOroBOM arrectauuu B (opme eIuHOro
rocyJ1apCTBEHHOI'0 IK3aMEHa 10 XUMUH.

[TporpamMma i1t yriyGi€HHOr 0 U3ydeHHs] XUMUHU:

® YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJIEpKaHNe, 00d3aTeNbHOE ISl U3yUYECHHUS
B paMKax OTHEIbHBIX  HOpoduieil, mnpeaycMaTpuBaeT  pacupeiesieHHe |
CTPYKTYpUPOBaHUE €ro IO KilaccaM, OCHOBHBIM COJEpXKAaTeJIbHBIM JMHUSAM/pa3ienaam
Kypca;

e aéT MpUMEpHOE paclpeielieHne yueOHOro BpeMEHU, pEKOMEHAYEMOro JUlsl U3y4eHHUsI
OTJEJIbHBIX TEM;

e [peiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHHS YIeOHOr 0 MaTepraa ¢ y4éTom
JIOTUKU TOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U MEXKIPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYI0 HMHTEpPIpPETALHI0 LEeJIe M 3anad H3y4deHHs MpeaMeTa Ha
yrIyOnEéHHOM YpPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPETHETO
obmero o0pa3oBaHUs, COACPIKATEILHON XapaKTEPUCTHUKU TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOM 00pa3zoBaTeNbHOM MpOrpaMMbl CpelHEro oOIiero oOpa3oBaHMs
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(JIMYHOCTHBIX, METAIPEMETHBIX, MPEJAMETHBIX), & TAKXKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATENbHBIX JCUCTBUI OOYYalOLIErocss IO OCBOCHHUIO COAEpIKaHUS
peaMera.

ITo BceM Ha3BaHHBIM MO3ULMSIM B IPOrpaMMe 110 XUMHUH IIPETYCMOTPEHA IPEEMCTBEHHOCTh
¢ 00yueHHeM XMMUH Ha YpOBHE OCHOBHOI'O 0011ero 00pa3oBaHus. 3a mpeaeaMi yCTaHOBJICHHON
MIPOrpaMMOi 10 XUMHH 00s3aTeNbHON (MHBApUAHTHOM) COCTABIISIONIEH Coep:kaHusl y4eOHOT O
npeamera «XUMus» ocTaércsi BO3MOKHOCTh BbIOOpa €ro BapuaTUBHOM COCTaBJISIONIEH, KOTOpast
JIOJDKHA OMPEACIISITECS B COOTBETCTBUH C HAIPABJICHUEM KOHKPETHOTO TPOGIIIST 00yUCHHS.

B coorBerctBuM ¢ koHuentyanpHbeIMH nonoxeHusmMu PI'OC COO o HazHayeHUH
IpeMeToB 0a30BOro M yriryoJ€HHOr0 YpoBHEN B cucTeMe AU PepeHInPOBAHHOIO 00yueHus Ha
YPOBHE cpeiHero o01iero oopa3oBaHus XUMHS Ha YPOBHE YIITyOJIEHHOT O M3Y4EHUs HApaBJIeH Ha
peanu3anuio NPeeMCTBEHHOCTH C ITOCIEAYIOIINM 3TAallOM MOJTY4YEHUsI XUMUYECKOr0 00pa30BaHUs
B PaMKax M3y4Y€HUs CIIELMAJIbHBIX €CTECTBEHHO-HAYYHbIX U XUMUYECKHUX JUCLUIUIMH B By3aX U
OpraHu3alMsIX cpeiHero npodeccuoHanbHOro oopasoBanus. B 3Toil cBs3u U3ydyeHHe npeaMera
«XHUMHS» OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA PACUIMPEHUE U YI1yOJIIeHHEe TEOPETUUECKON U
MIPAKTUYECKON MOJATrOTOBKU OOYUYaIOUIMXCsl, BBIOPABLIMX ONpPEAeIEHHBIN MPOoQuiIb 00yueHus, B
TOM YHUCJIE€ C MEPCHEKTUBOM MOCIEAYIOLEro IOJMYy4YEeHUs XUMHUYECKOro O0pa3oBaHUs B
opranuzanusax npodeccuonanpHoro oopasosanus. Hapsany ¢ atum, B ceere TpedoBanuit ®I'OC
COO k myaHupyeMbIM pe3yjbTaTaM OCBOEHHUS (enepaibHO 00pa3oBaTENbHON MPOrpaMMBI
cpeaHero oOmiero oOpa3oBaHUS HM3y4YEHHE IMpeaMeTa «XHMHUS» OPUEHTHPOBAHO TaKXKEe Ha
pelieHre 3a/1a4 BOCIUTaHUS U COLIMATIBHOTO Pa3BUTHUS 00ydaromuxcs, Ha GOpMUpOBaHHUE y HUX
OOILIEMHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUI palroHaTu3anuu yyeOHOro Tpyna u 000OIMIEHHBIX
CIOCOOOB JEATENIbHOCTH, UMEIOIIMX MEKAUCIUIUIMHAPHBIN, HAIPEAMETHBII XapakTep.

CocTraBisiomUMU TIpeMeTa «XUMHs» Ha YPOBHE YIrIyOIEHHOTO M3Y4YEHUS SBISIOTCA
yriyonéHHbele Kypebl — «Opranudeckass Xxumusi» U «OOmas 1 HeopraHudeckas xumus». [Ipu
OIIpEJICIICHNH TOIX0J0B K OTOOPY M CTPYKTYpHOW OpPraHM3alluU COJAEP)KAaHUS 3TUX KypCOB B
IporpaMmme Mo XUMHUU 3a OCHOBY NpuHATH nonokeHuss GI'OC COO o paznuyusax 06a30BOro u
yrIIyOJIEHHOTO YPOBHEW M3YUEHUS MPeIMeTa.

OcHoBy cozaepkaHusi KypcoB «Opranudeckas xumusi» U «OOmias M HeopraHuueckKas
XUMUSD» COCTaBIISIET COBOKYIMHOCTb NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCALIMXCA K 0a30BOMY
YPOBHIO M3y4EHMs IIpeaMeTa. JTa CHCTEMa 3HAHMM IOJIy4yaeT ONpEAEIEHHOE TEOPETUYECKOE
JIONIOJIHEHNE,  MO3BOJIAIOLIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OoibIMM  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM ypOBHE M3Yy4eHHUs MpeaMera obecreueHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHHMs] O0O0BEMA 3HAHMH O XUMHMYECKMX OJJIEMEHTaX U
CBOMCTBaxX MX COCAMHEHUI Ha OCHOBE PACHIMPEHMS U YriyOJNeHUs MpEeACTaBICHUN O CTPOSHUH
BEILIECTBA, XUMHUYECKON CBSA3M M 3aKOHOMEPHOCTAX HPOTEKAHUS PEAKLUH, PACCMATPUBAEMBIX C
TOYKU 3PEHMSI XMMHUECKON KMHETUKHU U TEPMOJUHAMUKU. V3ydeHne nepruoinyeckoro 3aKoHa u
[lepuonuueckoil  cucTeMbl XUMHMUYECKHUX  3JEMEHTOB  Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX MPEACTABIEHUAX O CTPOCHUHU aToMa. XUMHYECKas CBSI3b OOBSCHSAETCS C
TOYKH 3pEHUS SHEPreTUYECKUX U3MEHEHH Ipy e€ 00pa30BaHUU U Pa3pyLICHUHU, a TAK)XKE C TOUKU
3peHusi MexaHu3MoB e€ oOpa3oBaHus. M3ydyeHue TUIIOB peakiuil JononHgercs popMupoBaHUEM
MpECTaBICHUNH 00 3JIEKTPOXMMHYECKHMX IPOLEccax U 3JIEKTPOJIM3E pacIIaBOB U PacTBOPOB
BemecTB. B Kypce OpraHMYecKO XHUMHUHU TPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COeIMHEHMH yzensieTcss ocoboe BHUMaHUE BOIpOcaM 00 AJIEKTPOHHBIX 3¢ (deKrax, 0 B3aMMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.



Ocoboe 3HayeHue UMeeT TO, YTO Ha COAEp)KaHUE KypCOB XMMHUHU YIJIYOJIEHHOTO ypOBHS
M3YUYEHHs IS KJIACCOB ONpeeIEHHOr0 Mpoduiist (TIIaBHBIM 00pa30M Ha X CTPYKTYPY U XapakTep
JIOIIOJHEHUH K 00ILel cucTeMe MPEeIMETHBIX 3HaHUI) OKa3bIBAIOT BIMSIHUE CMEXKHBIE IPEAMETHI.
Tak, HanpuMep, B COZIEpKAHUU MTPEMETA JUTS KIIACCOB XUMHUKO-(pu3rueckoro npoduis 0ompiioe
3HadyeHue OyIyT MMEThb 3JIEMEHThl yd4eOHOro marepuana mo odmiei xumuu. [Ipu uzydenun
IpeaMeTa B JaHHOM CITydae akIeHT OyAeT caeflaH Ha OOUTHOCTh METOOB IMO3HAHMS, OOIHOCTh
3aKOHOB M TEOPU B XUMUH U B (pU3MKeE: aTOMHO-MOJIEKYIISIpHAast Teopus (MOJIEKYJIApHast TEOpUs B
¢u3nKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHBl TEPMOJWHAMHKH, SJICKTPOJIH3a,
MIPEACTABIICHUS O CTPOCHUH BELIECTB U APYro€.

B TO e Bpems B coliepkaHuU MpeaMeTa Ui KIacCOB XUMUKO-OMOIOrMYeCKOro npoQuis
OonpIIMKA yIeNbHbIM Bec OyJeT MMEeTh opraHuyeckas Xumus. B aToMm ciydae mpemocTaBiisieTcs
BO3MOXHOCTb /1715 60J1ee 00CTOSATENBHOIO PACCMOTPEHMSI XUMHUECKON OpraHU3aluy KIETKH Kak
OMONOTUYECKON CHCTEMBI, B COCTAaB KOTOpPOM BXOAST, K TIpUMEpYy, TaKue CTPYKTYpHBIC
KOMIIOHEHTBI, KaK JMIH[IbI, OENKH, yIJIeBOAbl, HYKJIEHMHOBBbIE KHCIOTHl M apyrue. [Ipu sTom
3HaHUSA O COCTaBE M CBOMCTBAX IIPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEILECTB
CIIy’KaT OCHOBOM JJIs1 U3y4EHMsI CYLIIHOCTH IIPOLIECCOB (POTOCUHTE3A, AbIXaHUS, TUIIEBAPCHUS.

B murane ¢opMupoBaHUS OCHOB HAay4YHOTO MHUPOBO33PEHHUS, OCBOCHHUS OOIICHAYUHBIX
METOJI0B ITO3HAHMS U OIbITa IPAKTUYECKOTrO IPUMEHEHNS HAYYHBIX 3HAHUM U3ydeHHUE IIpeaMeTa
«XuMHs» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBS3SIX C Y4eOHBIMH
IpeIMeTaMu, BXOSIIMMH B COCTaB IPEIMETHBIX o0nacTeil «EcTecTBeHHO-Hay4YHbIE IPEAMETHI»,
«Maremaruka u nHpopmaTika» U «Pycckuit sSI3pIK U TUTEpPATypay.

[Ipu n3yuenuu yuebHOro npenmera «XUMHUsS» Ha YIIyOIEHHOM ypOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOI'O H CpemHero oOmiero ooOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amadeid
MIEPBOCTENICHHON 3HAYMMOCTU SBIAETCS (POPMUPOBAHME OCHOB HAyKM XHMHUHU Kak o001acTa
COBPEMEHHOI'O €CTECTBO3HAHHUSA, IPAKTUYECKOW JAEATEIBHOCTH 4YEJIOBEKA M OJHOIO U3
KOMITOHEHTOB MHUPOBOH KYJIbTYphl. Pemienne 3Toi 3aiaun Ha yriiyOJI€HHOM YpOBHE M3YydEHUS
IIpeIMeTa MpeAnonaraeT peaan3alnuio Takux Lelei, Kak:

e (opmupoBaHUe PeACTaBICHU: 0 MAaTEPUATILHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTH SIBJICHUI ITPUPOJIBI, O MECTE XUMUU B CUCTEME ECTECTBEHHBIX HayK U €€
BeAylllell posii B OOECIEYEHUU YCTOMYMBOIO Pa3BUTHUS 4YEJIOBEYECTBA: B PEIICHUU
poOJIeM IKOJIOTMYECKOM, SHEPreTUYeCKOM M TMHINEBON 0e30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3JaHUH HOBBIX MaTE€PHUaIOB, HOBBIX HCTOYHUKOB SHEPTHH, B 00€CIICUEHUN
PaIMOHATIBLHOTO MPHUPOONONB30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH
KyJIbTYpbl 4EJIOBEKa, a TaKXKe SKOJIOrMYECKH OOOCHOBAHHOI'O OTHOILEHHUS K CBOEMY
3I0pPOBBIO Y IPUPOAHON CpENE;

® OCBOCHHE CHCTEMBl 3HAHUM, JIEKAIIMX B OCHOBE XUMHYECKOH COCTaBIIAIOIIEH
€CTECTBEHHO-HAay4HO! KapTUHBI MUpa: (PyHIaMEHTAIbHBIX TOHATUH, 3aKOHOB ¥ TEOPHI
XUMHH, COBPEMEHHBIX INPEACTABIECHUN O CTPOCHHWM BEILLECTBA HA PAa3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJIECKYJSIDHOM, HaIMOJIEKYJIPHOM, O TEPMOIMHAMUYECKUX U
KMHETUYECKMX 3aKOHOMEPHOCTAX MPOTEKaHUSI XMMUYECKHX PEaKLUN, O XUMUYECKOM
paBHOBECHHM, pacTBOpax M AUCHEPCHBIX CHCTEMax, 00 OOIIMX Hay4HbIX MPHHLHMIAX
XUMHUYECKOI O IIPOU3BOACTBA;

e (opmupoBaHHE Y OOYyYalOIIMXCS OCO3HAHHOTO TOHUMAaHHUA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHUYECKHUX 3HaHUN [UI1 OOBSACHEHMs KIIOUEBBIX HIEH M Mpobiem
COBPEMEHHON XHWMHUH, Ui OOBSCHEHHS W TNPOTHO3UPOBAHUS SIBJICHUH, HWMEIOIMINUX

€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPaMOTHOrO pEIIeHHs] MpoOJieM, CBSI3aHHBIX C
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XUMHEH, TMPOTHOZUPOBAHMS, aHAIM3a M OLEHKH C TO3UIUHA SKOJIOTHYECKON
0€30MacHOCTH MOCTEICTBUI OBITOBOW M NMPOU3BOACTBEHHOMN IEATEIBHOCTH YellOBeKa,
CBSI3aHHOM C XUMUYECKUM ITPOM3BOJICTBOM, HCIIOIB30BAHUEM U NTEPEPAOOTKON BELIECTB;
yrayOleHne NpeJCTaBlICHUH O Hay4yHbIX METOAAaX IO3HAaHUSA, HEOOXOAMMBIX s
npuoOpeTeH sl YMEHUH OPUEHTHPOBATHCS B MUPE BEILECTB M OOBSICHEHUSI XMMUYECKUX
SIBJICHUI, UMEIOILIUX MECTO B MPUPOJE, B MPAKTUYECKON JAESITEIbHOCTU U TOBCEAHEBHOMN
KU3HU.

B nutane peanuzanuu nepBoodepeHbIX BOCIIUTATENbHBIX U PA3BUBAIOIINX (PYHKINN LIETOCTHOM

CHCTEMBI Cpe/IHEro o0IIero oopa3zoBaHus MPU U3YYEHUH TpeaMeTa «XUMUS» Ha YIIyOoIéHHOM
YpOBHE 0CO0YIO aKTyaJIbHOCTh MPHUOOPETAIOT TaKUE LENU U 33]a4H, KaK:

BOCIIUTAaHHE YOEKJAEHHOCTH B II03HABAEMOCTH SIBICHUH NPUPOABI, YBAKEHUS K
mpoleccy TBOpYECTBa B 00JACTH TEOPETUYECKUX M IMPHUKIAAHBIX HCCIEAOBAaHHUH B
XUMUH, (OPMHUPOBAHNE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH;

pa3sBUTHE MOTUBAIMK K OOYy4EHMIO M MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHUS OOIICYEIOBEUECKUX [IEHHOCTEH;

pa3sBUTHE  IO3HABATENIBHBIX  WHTEPECOB, HHTEIUIEKTYaJbHBIX W TBOPYECKHX
crocoOHOCTeW oOy4aromuxcs, GOpMHUPOBAHUE Y HHUX CO3HATEIHHOTO OTHOIICHHS K
CaMOOOpa30BaHUIO W HENPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO  YCIEIIHOM
npoecCHOHATFHON W OOIIECTBEHHOM AEATEIIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 3/I0POBBIO U IOTPEOHOCTH B 3I0POBOM 00pa3e >KHU3HU;

¢dbopMHUpOBaHHE YMEHMH W HAaBBIKOB PAa3yMHOI'O0 IPHUPOAONOIb30BAHUS, pa3BUTHUE
9KOJIOTUYECKOM  KYyJIbTYphbl, = NPUOOpPETEHHE  OIbITa  OOIIECTBEHHO-NOJE3HON
9KOJIOTMUECKON JeSITeIbHOCTH.

OOmiee 4yuCiIO 4acoB, MPEIYCMOTPEHHBIX JUISl M3Y4YEHHUS XMMHUM Ha YriayOJIEHHOM YpOBHE
cpenHero obmero obpaszoBanus, coctaBiser 204 wacoB: B 10 kmacce — 102 gaca (3 gaca B
Heneno), B 11 knacce — 102 gaca (3 gaca B Hezemio).



1. COJEPKXAHUE YYEBHOI'O ITPEJIMETA
10 KUIIACC

OPITAHUYECKASA XUMUSA

TeopeTnyeckne 0OCHOBBI OPraHU4eCKO XUMHH.

[IpenmMer u 3HaueHHE OpPraHUYECKONM XHWMHUHU, NPEICTABIEHUE O MHOrooOpasuu
OpPraHUYECKUX COEIUHEHUH.

DONEeKTPOHHOE CTPOEHHE aroma YriepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yriepoaa. XMMUYecKasl CBSI3b B OPraHUYECKUX COCAMHEHMSIX.
Tunsl rubpuau3anuy aTOMHBIX opOuTasiel yriaepona. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM
cBsi3u (OOMEHHBIH U TOHOPHO-aKLIENTOPHBIHN). TUIIBI TIepeKphIBaHUS aTOMHBIX OpOUTaNeH, G- U T-
cs3u. OnuHapHas, ABOWHAs M TpohHas cBa3b. CHocoObI pa3phiBa CBS3CH B MOJIEKYJax
OpraHWYecKuX BemecTB. [loHsATHE 0 CBOOOIHOM pauKaie, HykiIeoduse u dJIeKTpoduiie.

Teopust crpoeHuss opraHuueckux coeauHeHuid A.M. bymiepoBa u coBpeMeHHbIE
MIPEJICTaBJICHUSI O CTPYKTYpE MOJIEKyJl. 3HaU€HHUE TEOPUU CTPOEHUSI OPraHMYECKUX COEINHEHUH.
MornekynsipHble U CTpYKTypHbIe (opmynbl. CTpyKTypHblEe (OPMYJbl pPa3IMYHBIX BHUJIOB:
pa3BEpHyTas, COKpall€HHas, cKeneTHas. M3omepusa. Buael wu3oMmepuu: CTpYKTypHasd,
MPOCTPAHCTBEHHAs. OJEKTpOHHBbIE 3((EKThl B MOJIEKYIaX OpPraHWYEeCKUX COEIUHEHUN
(MHIYKTUBHBIA U Me30MepHBIH 3 PEKThI).

[IpencraBnenue o ki1accu(puKauy OpraHMUecKuX BemecTs. [IoHsTHE 0 QyHKIMOHATBHON
rpynne. 'omonorus. I'omonornyeckue psaasl. CucreMatndeckass HOMEHKIIATypa OpraHu4eCcKUX
coequnenuii (IUPAC) u TpuBuaiibHbie Ha3BaHHS OTJCIIBHBIX MPEICTABUTEICH.

OcobeHHocTH M Kjlaccu(uKanus  OpraHumdeckux  peakuuil.  OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUN B OPTAHUYECKON XUMUH.

OKCIlepUMEHTAIIBHBIE METO/Jbl U3YUYEHHUs BEIIECTB U UX NPEBPALLCHUN: O3HAKOMIIEHHUE C
oOpa3amMy OpraHM4eCcKHUX BEIIECTB M MaTepHallaMyd Ha UX OCHOBE, OIBITHI 110 MPEBPAIIECHUIO
OpPraHMYeCKUX BELIECTB IpH HarpeBaHUM (IUIaBJICHHE, OOYIJIMBaHWE U  TOpEHHE),
KOHCTPYHPOBAHUE MOJENIel MOJIEKYJI OpraHMYeCKUX BEIIECTB.

Yriaesoaopoanl.

Ankanpl. ["'omonmorudeckuii ps ajkaHoB, oOmiast GpopMyiia, HOMEHKIATypa U U30MEpPHS.
DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP>-THOPHIM3AIMS aTOMHBIX
opOuTanelt yriaepona, 6-cBsi3b. dusnueckue cBOMCTBA aJIKaHOB.

XVMHYECKHE CBOMCTBA aJIKAHOB: PEAKIUYU 3aMEILEHUs, N30MEpU3aLUH, JETUIPUPOBAHMUS,
LUKIW3AalANA, THUpOJIN3a, KpeknHra, ropeHus. IlpencraBieHne o0 MeXaHU3ME pPEaKLUN
paauKaIbHOIO 3aMEILEHUS.

Haxoxxnenue B npupone. CriocoObl NOAY4YEeHUsI M IPUMEHEHUE aTKaHOB.

Huxnoankanel. O0mas ¢popMyna, HOMeHKIaTypa u uzomepusi. OCOOCHHOCTH CTPOCHUS U
XMMHUYECKUX CBOMCTB MalbIX (LMKIONPONAH, LHUKIOOYTaH) M OOBIYHBIX (LIMKJIONEHTaH,
LUKJIOr€KCaH) HUKIoaNKaHoB. CriocoObl OMY4YEHUs U IPUMEHEHNE HUKII0AIKaHOB.

Ankensl. ['omonornyeckuii psi alkeHoB, o01mast popmyiia, HOMEHKIATypa. DJIEKTPOHHOE U
NIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN AalKeHOB, SP>-TMOpMAM3AllMs ATOMHBIX OpOuTaneii
yriaepona, o- u n-cBsizu. CTpyKTypHas U reoMerpuueckas (Luc-TpaHc-) uzomepus. Pusznueckue
CBOWMCTBA QJIKECHOB. XHMMHMUYECKHE CBOWCTBA: PEAKUMHM IPHUCOCIMHEHUS, 3aMEIIEHUS B O-



MOJOKEHUE MPH JBOWHOW CBSI3M, IMOJIUMMEpH3alMU W OKucieHusa. lIpaBuwio MapkoBHMKOBA.
KavecTBeHHbBIE peakIuy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUSI M IPUMEHEHHUE aTKCHOB.

Anxaguensl.  Knaccudukanus — ankaaveHoB — (CONpshKEHHBIC,  HM30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH HIIEKTPOHHOI'O CTPOCHUS U XUMHUECKUX CBONCTB COMPSKEHHBIX
mueHoB, 1,2- wu 1,4-npucoenunenue. I[lomumepusarnus conpspkEHHBIX JauUeHOB. CrocoObl
MOJIy4EHUs U IPUMEHEHUE aJIKaJUCHOB.

AnxuHbl. ["'oMonoruueckuii psj aakuHOB, oOmmias ¢opMmyia, HOMEHKIATYpa U U30MEpHs.
DNEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN aJKHMHOB, SP-THOpMAM3AIUS aTOMHBIX
opbutaneit yriepona. Pu3WYecKHe CBOWCTBA AalKHHOB. XHWMHYECKHE CBOMCTBA: peakInu
MIPUCOEINHEHNUS, AUMEPU3aluu U TPUMEpHU3alnU, OKuciaeHus. KucinorHble cBOICTBa ajIKHUHOB,
UMEIOIINX KOHIIEBYIO TPOHHYIO CBsi3b. KauecTBEHHbIE peakuMu Ha TPOHHYIO CBs3b. CrocoOBI
MOJIyYEHUS] U IPUMEHEHUE AIIKUHOB.

Apomarudeckue yrieBoJopoas! (apensl). ['omonoruueckuii psa apeHos, o0mmas popmyna,
HOMEHKJIaTypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH30Ja.
dusnueckue CBOWCTBA apeHOB. XUMHUECKHE CBOWCTBa OEH30lla U €ro TOMOJIOIOB: PEaKLUU
3aMenieHusl B OCH30JbHOM KOJbIIE W YIJIEBOAOPOJIHOM pajuKale, Peakluu MPUCOCTUHEHUS,
OKHCIIeHHe ToMosoroB Oenzona. [IpencraBnenre 06 OpUEHTHPYIONIEM ICHCTBUN 3aMECTUTENCH B
OCH30JIbHOM KOJBIIE Ha MPHUMEPE AIKHIBHBIX PaJMKAIOB, KapOOKCHUIBHOM, THUAPOKCUIHHOM,
aMUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. OcoOEHHOCTH XUMHUYECKHX CBOMCTB CTHpOJA.
[Momumepusanus ctupoina. CriocoObl moaydeHHs U IPUMEHEHUE apOMAaTHUYECKUX YTIIeBOIOPOIOB.

[Ipuponnsiii ra3. Ilonyrasie HedTauble ra3pl. Hedts u e€ mpoucxoxnaenue. KameHHbil
yroib ¥ TPONYKTH ero mepepadoTku. CrocoObl mepepa®oTku He(TH: MeperoHka, KPEeKHHT
(TepMHUUECKHM, KaTaTuTHYECKU), pudopMuHT, mupoin3. [IponykTel nepepadboTku HedTH, UX
MIPUMEHEHHE B IPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBsA3b MEXIY pa3INYHbIMU KJIACCAMH YIJIEBOJIOP OJI0B.

DNEKTPOHHOE CTPOEHUE TaJOrE€HIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amenieHus
rajoreHa Ha THUIAPOKCOTPYIY, HUTPOIrpPYIIly, LHAHOIPYIIy, amMuHorpymmy. JleiicTBue Ha
raJIOreHIPOM3BOJHBIE BOJHOIO M  CIOMPTOBOro pacTBopa Imiénoud. B3aumoneiicTBue
JUTAIIOTCHAJIKAHOB C MAarHueM M LUHKOM. [loHATHE O MeTamoopraHM4ecKUX COEIWHEHMSIX.
Hcnonp3oBaHue rajaoreHNpOU3BOJAHBIX YIJIEBOAOPOJOB B OBITY, TEXHHUKE W IPHU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHUs BEIIECTB W MX [PEBPALICHUN: H3YyYEHHE
(U3NYECKUX CBOWCTB YIIIEBOIOPOIOB (PaCTBOPUMOCTH ), KAUECTBEHHBIX PEAKIIH yriIeBOA0POIOB
pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OPOMHOW WIJIM MOTHOM BOJABI, pPacTBOpa IEpMaHTaHaTa
KaJusi, B3aUMO/ICHCTBHUE alleTUIICHA C aMMUAYHBIM PacTBOPOM okcuaa cepedpa(l)), kauectBeHHOE
oOHapy)XeHHE Yyriepoja ¥ BOJOPOAAa B OPraHMYECKHUX BEIIECTBAaX, IMOJyuY€HHUE HTHIICHA U
M3YYCHHUE €r0 CBOWCTB, O3HaKomiieHHWEe C Kourekmusmu «Hedts» m «Yromsy, ¢ obOpazmamu
IJacTMacC, KaydykOoB UM  pE3UHbl, MOJACIUPOBAHME MOJIEKYJ  YIJIEBOAOPOJIOB M
raJIOreHIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kucnopoacoaepxamue oprannieckne CoeJUHEHHUsI.

[Ipenenbuble onHoaTOMHBblE cnupThl. CTpoeHHE MOJEKyJl (Ha HpUMepe MeTaHoja U
sTa”ona). ['omonmornyeckuii psia, odmias popmyna, H30Mepurs, HOMEHKJIATypa U KIacCUpUKaIU.
®usnyeckre CBOMCTBA MNPENEIbHBIX OJHOATOMHBIX CIHMPTOB. BOIOpOOHBIE CBA3M MEXIy
MOJIEKYJIaMH CIUPTOB. XMMHUUECKHUE CBOMCTBA: PeaKllMy 3aMEIEeHNUs, IerupaTalii, OKUCIECHUs,
B3aUMOJICHCTBUE C OPraHUYECKUMH M HEOPraHMYECKUMH Kucioramu. KauecTBeHHas peakuus Ha



OJTHOATOMHBIC CIUPTHL. JlelicTBUE STaHOlla W MeTaHoja Ha oOpraHu3M denoBeka. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

[Ipocthie 3¢upsl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (QU3UYECKUX M XUMHUUYECKHUX
CBOICTB.

MHoroaroMHbie CIHUPTHl — ATHIEHTIIMKOIb M THLEpUH. DHU3NYecKkue M XUMHYECKHe
CBOWMCTBA: pPEAaKIUU 3aMEIEHUs, B3aUMOJEHCTBUE C OpPraHMYECKMMH W HEOPraHW4YEeCKHUMH
KHCIIOTaMH, KaueCTBEHHAasl peakiusi Ha MHOroaToMHble ciupThl. [IpencraBneHne o MexaHus3me
peakuii HyKJIeopuIbHOro 3aMenieHus. JlelicTBre Ha opraHu3M 4eiioBeka. CriocoObl omydeHus
Y IPUMEHEHHUE MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYIbl, B3aMMHOE BIMSIHUE THIPOKCOIPYIIBI U OEH30JBHOTO SApa.
®dusnueckue cpoicTBa (eHona. OcoOEHHOCTH XMMHYECKUX CBOMCTB (eHona. KauecTBeHHbIE
peakuuu Ha ¢eHon. ToxcuuHOCTh ¢eHona. CrocoObl MONMydeHUs W TpUMEHEHHE ¢eHoa.
denomnpopmMalbIeTHAHAS CMOJIA.

KapOoHunbHble COEOUHEHHS] — albJerujibl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM rpymmbl. ['oMonoruyeckue psasl anbAeTHIOB U KETOHOB, obmas Qopmyna,
u3oMepus M HOMEHKIaTypa. dusuyeckue CBOWCTBA albICTHUIOB M KETOHOB. XHUMHYECKHE
CBOWMCTBAa aNBAECTUIOB M KETOHOB: peakuuu mpucoequHeHus. OKUCIEHHE albJeruio0B,
KaueCTBEHHBIE peaKklnu Ha anblaerujpl. CrocoObl MONydyeHUss M MPUMEHEHHE ajbJACTHAOB U
KETOHOB.

OHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KHCIOThl. OCOOEHHOCTH CTPOEHUS MOJIEKYII
KapOOHOBBIX KHCHOT. M3omepus u HomeHkiatypa. Du3nyeckue CBOMCTBA OJHOOCHOBHBIX
IpeaenbHbIX KapOOHOBBIX KUCIOT. BoopoIHbIE CBA3M MEXTy MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XUMHYEeCKHEe CBOWCTBA: KHCIOTHBIE CBOWCTBA, peakius 3TepuUKalUU, PEaKIUU C y4acTHEM
yIIACBOMOPONHOrO pagukana. OCOOCHHOCTH CBOWCTB MYypaBbUHOW KHUCHOTHL [loHsATHE O
MIPOU3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX ddupax. MHOrooOpa3zue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWCTB HEMPEACTbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIOT, TUKapOOHOBBIX
KHCIIOT, THAPOKCHUKAapOOHOBBIX KucioT. [IperncraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTEapuHOBasl, MaJIbMUTHUHOBAs, OJICUMHOBAs, JUHO.IE8As, JUHONEHO08as KUCIOThL. CrocoObl
MONTyYEHUs U TIPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnsle 2¢upsl. ['omonorudeckuit psa, odmas Gpopmyiia, ©30Mepusi 1 HOMEHKIJIATYpA.
du3nyecKkre U XMMUYECKNUE CBOMCTBA: TUAPOIIN3 B KMCIIONW U IIEJIOUHON Cpefe.

Kuper. Ctpoenue, ¢puznueckrue U XUMHUYECKHAE CBOWCTBA JKUPOB: THIPOJIN3 B KHUCIOH U
meno4yHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIINX OCTATKU HENPEACTbHBIX KUPHBIX
KucHoT. JKupbl B mpUpo/IE.

MpbL14 Kak COJHM BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIEe JCHCTBHE.

OOmass xapaktepucTuka yrieBonoB. Kiaccudukamus yriaeBonoB (MOHO-, AU- U
nonucaxapuasl). MoHocaxapuabl: TJIIOKO3a, (pyKTo3a, Trajakro3a, pubo3a, ae30Kcupudo3a.
duznyeckre CBOMCTBA U HaXxoxAeHHe B pupoae. PoTocuHTe3. XMMUYECKUE CBONCTBA TITFOKO3BI:
pEeaKuy ¢ y4acTUEM CIIUPTOBBIX U AJIbJIETHIHON TPYIII, CIIUPTOBOE U MOJIOUHOKHUCIIOE OpOKEHHE.
IIpumeHeHue roKo3el, €€ 3Ha4eHHUE B )KU3HEIEATEIBHOCTH opranusma. Jlucaxapuasl: caxaposa,
MaibTO3a U JakTo3a. BoccTaHaBnuBaromuye U HEBOCCTaHABIMBAIOLINE Aucaxapubl. ['uaponus
nucaxapunoB. Haxoxaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmai, IJIUKOTeH U
uemnono3a. CTpoeHHe MaKpOMOJEKYJ KpaxMmana, TJIMKOreHa M LeJUTioyio3bl. Pusnyeckue
CBOMCTBA KpaxMajla U LIEJUTI0JIO3bl. XMMUYECKUE CBOKMCTBA KpaxMalia: THIPOJIN3, KAaUeCTBEHHAs
peakuusi C HMOJOM. XHMHYECKHE CBOWCTBA IE/UIIOJIO3bI: TUAPONU3, MOJydeHue 3(GUpoB
1esuToo3bl. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



DKcrepuMEHTANIbHbIE METO/bl M3Yy4EHHS! BELIECTB M UX IPEBPAILLEHHUI: pacTBOPUMOCTb
Pa3IMYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE ITaHOJIA C HATPHEM, OKHCIIEHUE STHUIIOBOTO CITUPTA
B albJIETH]l Ha PacKaIEHHON MeTHOW MPOBOJIOKE, OKHUCIEHHE STHUJIOBOTO CIUPTA AUXPOMATOM
KaJiist (BO3MOKHO UCIIOJIb30BaHHUE BUICOMATEPUATIOB), KAYECTBEHHBIE PEaKIIUU Ha allbJIerUbl (C
ruapokcuiom  guammuHcepeOpa(l) w  rugpokcmaom  menu(ll)), peakmus TimMIepuHa  C
rugpokcuiom Menu(ll), xumMuueckre CBONCTBAa pacTBOpa YKCYCHOW KHCJIOTHI, B3aUMOJCHCTBUE
pacTBopa rioko3bl ¢ rugpokcugoM Meau(ll), BzauMopelicTBue kpaxmana ¢ MOJOM, pEIICHUE
IKCIIEPUMEHTAIBHBIX 33724 10 TeMaM «CTHpThI ¥ peHOombI», «KapOoHOBBIE KUCIOTHL. CIIOXKHBIC

3¢hupb.
A3oTcoepiKaliie OprannvecKue coeTuHeHus.
AMHMHBI — OpraHMYecKHMe NpPOU3BOJAHBIE amMmuaka. Kiaccudukanuss aMHHOB:

anudaTUIECKUe U apoOMaTHUECKHUE; TIEPBUYHBIC, BTOPUYHBIC W TpeTuyHbIe. CTpOEHHE MOJICKYI,
obmrast ¢popmyna, U30Mepusi, HOMEHKIATypa U (pusmdeckue cBOHCTBAa. XMMHYECKOE CBOWCTBA
anraTHIECKUX aMUHOB: OCHOBHBIE CBOKMCTBA, aJKWJIMPOBAHUE, B3aMMOJECHCTBHE TMEPBUYHBIX
aMHMHOB C a30THCTOM KucioTor. Coau aJIKuIaMMOHMS.

AHWIMH — IpeACTaBUTE]Ib aMHUHOB apoMaTthdeckoro psaaa. CtpoeHue anuivHa. Bzanumuoe
BIIMSIHME TPYII aTOMOB B MoOJjieKyse aHuianHa. OCOOEHHOCTH XMMHYECKHUX CBOMCTB aHUIIMHA.
KauectBennsie peakuuu Ha aHWiInH. CrnocoObl MONMY4YeHHs] W TPUMEHEHHUE anudaTHueCKUx
amMuHOB. [lomydeHune anmMHa U3 HUTPOOEH30A.

AmuHokucinoTel. Homenknatypa u uzomepusi. OTaenbHble IPEACTaBUTENN 0-aMUHOKHUCIIOT:
rImIyH, atanuH. Gu3ndeckre cBOMCTBA aMMHOKHCIOT. X MMHYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEepPHBIX OPTaHUYECKUX COCIMHEHUH, peaKlvs MOJTUKOHACHC AU, 00pa30BaHNEe TIENTHIHOMI
cBsi3U. bruonornueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U TUAPOIIU3 NENTHIOB.

Benku kak mpupoanbie noaumepsl. [lepBudHas, BTopudHas U TpETUYHAS CTPYKTypa OSIIKOB.
XHUMHUYECKHE CBOMCTBA OCIIKOB: THIPOJIU3, IEHATYpAIIHs, KAYeCTBEHHBIC PEaKIINU Ha OCTTKH.

DKCIEePUMEHTAIbHBIE METOJbl M3YYECHHSI BELIECTB M HMX MPEBPAILECHUN: PaCTBOPEHHE
OenKoB B BOJIE, ACHATypalusi OENKOB IpU HArpeBaHHUM, [[BETHbIC PEAKIMU Ha OENKH, pelIeHue
SKCIEPUMEHTAIBHBIX 33Ja4 10 TeMaM «A30TCOJepKallMe OpPraHWYECKUE COCIUHECHUS» U
«Pacnio3HaBaHHe OPraHMYECKUX COEAUHEHUN».

BricokoMmosieKyJIsIpHbIE COeTMHEHUS.

OCHOBHBIE TOHSTHUS XUMHUU BBICOKOMOJEKYJSIPHBIX COEIUHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BE€HO, CTEIECHb MOJUMEPHU3ALNHU, CPEIHssT MOJIeKyJsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEMHEHUN — MOJIMMEPU3ALIHS U TOJTUKOH ICHCAIHS.

[TormumepHbie MaTepuansl. [ImactMaccs (OTUATHIICH, TTOUTIPONTIIICH, TIOTUBUHIIIXJIOPHUI,
MIOJTUCTUPOIT, TOTUMETHUIIMETAKPUIIAT, TOIMKAPOOHATHI, TOMMATHIEHTepedTanar). Y THIu3anus u
nepepadoTKa MIacTHKA.

DacTOMEphl: HATYpaJIbHBIA  KaydyK, CHHTETHYECKHME Kayudyku (OyTaaueHOBBIH,
XJIOPOIPEHOBBIH, U30MPEHOBBIN) U CUIIMKOHBI. Pe3unHa.

Bonokna: HaTypanbHbIE (XJIOMOK, IMIEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHUE (KalpOH U JIaBCaH).

[Tonmumeps! cienuanbHOro HazHadeHUs (TedII0H, KeBap, HIEKTPOIPOBOIAIINE TTOJIUMEDHI,
OuopasnaraeMbie TTOTUMEDHI).

DKCIepUMEHTAIbHBIE METObl U3YYCHUS BEIIECTB U MX MPEBPAIICHUN: O3HAKOMJIEHUE C
oOpa3naMu TPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAay4yKOB, pCIICHHE
SKCIEPUMEHTANIBHBIX 3a/a4 10 Teme «Pacro3HaBaHue MIacCTMACC U BOJIOKOHY.

PacuérHrie 3amaun.



Haxoxnaenue monexynsipHoi popMysibl OpraHUu4eCKOro COETUHEHHS [0 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOAAIIMX B €r0 COCTaB, HaXOXKICHHUE MOJICKYJSPHOH (OpMYJIBl OpraHUYECKOro
COCIMHEHMS 110 Macce (00BEMY) TPOTYKTOB CTOPaHMsI, IO KOJIMYECTBY BEIecTBa (Macce, 00bEMY)
MPOAYKTOB pPEAKIMKU W/WIA MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (OPMYIIbI
OPTaHUYECKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOICTB WM CIIOCOOOB MOJIy4YEHUS,
oIpe/ieNieHNe JJOIH BBIXO0/1a MMPOIYKTa PEaKIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexxnpeaIMeTHBIX CBS3€H MpH M3ydeHHUU opraHmdeckod xumuu B 10 kmacce
OCYILIECTBIISIETCA Yepe3 MCIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATUH, TaKk M
MOHSATHUH, TPUHATHIX B OTJIENBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOT'O ITUKIIA.

OO0me ecTecTBEHHO-HAY4YHbIC TOHATHS: SIBICHUE, HAYYHBIH (DakT, THIIOTE3a, TEOpHs,
3aKOH, aHAJIM3, CHUHTE3, KiaccHU(UKanus, HaOII0AeHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEb,
MOJICIIUPOBAHUE.

®du3uKa: Marepusi, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, MOJEKYJIa, SHEPreTUYECKUH
YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHoe COCTOSHUE BEIECTBA, (PU3UYECKHE BEITUUMHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, YHEPTHUS, Macca.

Buonorusi: kierka, opranusm, 3KocucTema, omocepa, MeTabOIHM3M, HACICICTBEHHOCTD,
aBTOTPO(HBIN U TeTepoTpOoPHBIA THUN MHUTaHUS, OpoxkeHHe, (OTOCHUHTE3, IbIXaHUE, OCNKH,
YTJIEBO/IBI, KUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: monesHsle HCKONaeMble, TOILIUBO.

TexHonorus: MuIeBble MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TUTAHUS, MOIOIIHE CPE/ICTBA,
MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.
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I1l. TIIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATHI
JIMHHOCTHBIE PE3YJIBTATHI

B coorBercTBUM C CUCTCMHO-JACATCIbHOCTHBIM IIOAXOJOM B CTPYKTYPEC JIMYHOCTHBIX
pE3yNbTaTOB OCBOEHUS MpeMeTa « XMMHUs» Ha YPOBHE CPEJHET0 001Iero 00pa3oBaHMs BbIICIEHBI
CIIEYIOIIME  COCTaBJSIOLIME: OCO3HAHHME OOYYaIOLIMMUCS  POCCHMCKOW  IpaKJaHCKOM
UJEHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJlM4yue MOTHBAallMM K  OOYYEHHIO; TOTOBHOCTb U  CHOCOOHOCTH  OOy4arolIuXcs
PYKOBOACTBOBATLCSA IMPUHATBIMU B 06H.[€CTB€ npaBujiaMM W HOpMaMH IIOBCACHHA, HAJIUYHNC
IIPaBOCO3HAHMSI, SKOJIOIMUECKON KYJIbTYpPbI; CIOCOOHOCTh CTABUTH IIEJIM U CTPOUTDH )KU3HEHHBIE
ITJIaHBbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS IMpeaMeTa «XUMUs» OTpa)xaroT cHOpMUPOBAHHOCTD
OIBITA MO3HABATEIBHON U MPAKTHUECKON EATETHHOCTH 00yYaIOMIUXCS B MPOIECCE pealln3aliui
00pazoBaTeIbHOM AEATEIbHOCTH.

JlngHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMera «XUMHUS» OTpakaroT chOpMHUPOBAHHOCTh
OIIBITA [MO3HABATEIbHON U MPAKTHUECKON EATEIbHOCTH 00yYaroIIMXCsl B MPOLECCE pealn3aluu
00pa3oBaTeIbHON NESITENbHOCTH, B TOM YHCIIE B YaCTHU:

1) rpamaaHCcKOro BOCIUTAHMS .

OCO3HaHUS 00YYarOIIMMHUCSA CBOUX KOHCTUTYIMOHHBIX IIPaB M 003aHHOCTEHN, YBaXKEHUS K
3aKOHY U MTPaBOIMOPSIIAKY;

IPEICTaBICHUs O COLMAIbHBIX HOPMax M IpPaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIbHOCTH IMPU CO3AAHUU Y4EOHBIX MPOEKTOB,
peIICHUN y‘-I€6HBIX W ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHWYCCKUX SKCIICPHUMCHTOB;,

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHMSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIN3€ PA3JINYHBIX BUJOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

IHEHHOCTHOI'O OTHOLICHHA K HCTOPUYCCKOMY M HAYYHOMY HACICANIO OTe4eCTBEHH OM
XMMUHU;

YBaXKEHMsI K IPOLIECCY TBOpPUECTBA B OOJIACTH TEOPUM M IPAKTUYECKOI'O NPUIIOKEHUS
XUMHHU, OCO3HAHUA TOro, 4TO AJAHHBIC HAYKHW CCTb PC3YJbTaT MJIWTCIBbHBIX H3,6J'IIO[[CHPII>1,
KPOIOTJIMBBIX HKCIIEPUMEHTAIBHBIX IOMCKOB, IOCTOSIHHOTO TPyl YYEHBIX U IPAKTUKOB;

UMHTEpeca U II03HABATEJIbHBIX MOTHMBOB B IIOJIyYEHUU U TIOCIEAYIOLUIEM aHaIMU3e
MH(OPMAIUH O NEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YEeCTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

HPABCTBEHHOI'O CO3HAHHUS, ITUYECKOI O IIOBEICHUS;

CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3AHHBIC C XUMHWYCCKUMMU ABJIICHHUAMU, U IPUHUMATDH
OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPaTbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTM OLICHMBAaTh CBOE IOBEAECHUE U IIOCTYIKHM CBOUX TOBAPHILEH € MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YU4ETOM OCO3HAHUS ITOCIEICTBUN ITIOCTYIIKOB;

4) ¢popMupOBaHuS KYJbTYPHI 310POBbSI:

NOHUMAaHUSA IEHHOCTEH 370pOBOro M Oe30macHoro obpasa >KHW3HH, HEOOXOIMMOCTHU
OTBETCTBEHHOT'0 OTHOLIEHUSI K COOCTBEHHOMY (DPM3NYECKOMY M IICUXUYECKOMY 3/I0POBBIO;
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coOmro/ieHrs MpaBmJl 0€30MacHOr0 OOpaIleHHs] C BEIIECTBAMH B OBITY, MOBCEIHEBHON
YKU3HH, B TPYIOBOH AESTEIBHOCTH;

NOHMMaHUsl UEHHOCTH TMPaBUJ MHAWBHUIYaJbHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YIPOXKAIOUIUX 30POBBIO U KU3HU JIIOJCH;

OCO3HAHUS TOCIEACTBUM M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHHUS aIKOros,
HapKOTUKOB, KypEHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKON JIEATEIBbHOCTH,
0O0IIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHUE€ B PEUIEHWHM TNPAKTUYSCKUX 3a/1ad COIMaIbHOMN
HaIIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YyUEHHUIO Npodeccuil pa3indHOro pojaa, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXKEHUS K TPYAY, JIOASIM TPYyJa U pe3ysibTaTaM TPYAO0BOM 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHANBUAYATHHOM TPACKTOPUHU 00pa30oBaHus, OyayIien
npodeccuu u peaau3anuu COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U IOTPeOHOCTEH 00IIeCTBA;

6) 3K0JIOrN4eCKOro BOCIIUTAHUS

9KOJIOTHYECKHU 11€TIeCO00Pa3HOro OTHONICHHS K MPUPOJE KaK UCTOYHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3eMIie;

MMOHUMAHUS TI00aTHFHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE ITPUPOIHON U COLUUAIIBHOM CPEIbL;

0CO3HAHUSI HEOOXOAUMOCTH HCIOJIb30BAHUS JOCTHKEHUM XUMHUU JJIs1 PELISHHs] BOIIPOCOB
palMOHAIBHOrO MPUPOIO0NOJIb30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUNA, NMPUHOCAIIMX BpEI OKPYKAIOUIEH MPUPOAHOU cpene,
YMEHHsSI TIPOTHO3UPOBATh HEOIATOMPHATHBIE AYKOJIOTHUYECKUE TOCIEACTBUS MPEANMPUHUMAEMBIX
JICVCTBUHN U MIPEJOTBPAIATH UX;

HaJIMYMS Pa3BUTOTO DKOJOTMYECKOTO MBIIIICHUS, SKOJIOTHYECKON KYJIbTYPHI, OIBITA
JESATENbHOCTH  HKOJIOTMYECKONM  HANpaBIIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCA HUMH B
M03HaBaTEIbHON, KOMMYHUKATUBHON U COITMAIBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH HACONIOrHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33pPEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKu U
OOIIECTBEHHOI IPAKTUKH,

NMOHUMAaHUsl CHeNU(PUKA XUMHUH KaK HayKd, OCO3HaHUs €€ ponu B (popMUpOBaHUU
paIOHATBHOI0 HAYYHOI'O MBIIUICHHUS, CO3[JaHUU LIEJIOCTHOrO MPEICTaBICHUs 00 OKPYKaIOIIEM
MHpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM TMPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHuu IpodIeM coXpaHEHHUs MPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0OCOO0OM 3HAYMMOCTH XWMHUM JJII COBPEMEHHOW IMBUJIIM3AIMH: B €€
T'YMaHUCTHYECKON HAMpPaBJIIEHHOCTH U BAKHOW pPONM B CO3JaHUU HOBOHM 0a3pl MaTepuUaaIbHOU
KYJIbTYpHbI, B PEIICHUH TI100ATBHBIX TPOOJIEM YCTOMUYHUBOIO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
OHEPreTUYeCKOl, THUIIEBOH M JKOJOTHYECKOW Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
o0ecrieueHnH YCIOBUN YCHEIIHOrO TPYya U IKOJIOTUYECKU KOM(OPTHOM KU3HU Ka)XI0ro 4ieHa
o0miecTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TOHMMAHMSI CYIIHOCTH METOJOB IO3HAHUS,
HCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIB30BATh MOMyYaeMbIC 3HAHUS IS
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aHanmM3a U OOBSICHEHUS SIBICHHN OKPYXAIOIIEro MUpa M TPOUCXOASIINX B HEM H3MEHEHUH,
YMEHHUSI JIeNaTh 00OOCHOBAHHBIE 3aKITIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS TAHHBIX
C LIEJBIO MOJTYYSHHSI JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO UCIOJIb30BATh XUMUYECKUE 3HAHUS JUIS PEIICHHS TIPOOIeM
B PEAITBHBIX )KU3HEHHBIX CUTYAIHIX;

MHTEpeca K TTO3HAHUIO, HCCIIEI0BATENILCKON eI TeTbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHUI0 M CaMOOOPA30BAHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWA 110 XHMHH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TPpY/la B Pa3IHUHBIX chepax MpodheCCHOHATEHOMN e TeTbHOCTH.

METAIIPEIJMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE Pe3yIbTaThl OCBOCHHS MPOTPAMMBI 110 XMMHUHU Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus BKIIIOYAOT:

3HaYUMBIC UIsI (DOPMHUPOBAHHSI MHPOBO33PCHHS OOYUYAIOIMIUXCS MEKIUCITUIUTHHAPHBIC
(MexXmpenMeTHbIC) O0IIeHaYYHbIE TTOHATHS, OTPAKAOIIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(UKy METOJIOB TIO3HAHHMS, HCITOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX (MaTepHs, BEIIeCTBO,
JHEprus, SBJICHHE, MPOIECC, CUCTEMA, HAYYHbI (aKT, MPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOJIOICHNE, H3MEPEHHE, IKCIICPUMEHT U JPYTHUe);

YHHUBEPCATbHBIE yueOHbIe IEHCTBUSA (I03HABaTEIbHEIC, KOMMYHHKATHBHBIEC,
peryJIATHBHBIC), oOecreunBaronpe (GopMHpOBaHUE (PYHKIMOHAIBHOH TIpPaMOTHOCTH U
COITMATBPHON KOMIIETCHIIMH 00yYarOIuXCs;

CIIOCOOHOCTh ~ OOYYAlOIIUXCS ~ HCIIOJIb30BaTh  OCBOCHHBIC  MEKIUCIUIUIMHAPHBIC,
MHPOBO33PEHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC ICHCTBHS B ITIO3HABATEIBHOW U
COLIMATbHOU MPAKTHKE.

MeranpeaqMeTHbIE Pe3yJabTaThl OTPAKAIOT OBJAJCHHE YHUBEPCATBHBIMH yUCOHBIMU
MO3HABATEIbHBIMI, KOMMYHHUKATUBHBIMH U PETYISTUBHBIMU JIEHCTBUSMHU.

IMo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE el CTBUS

1) 6a3oBble JIOrH4YecKHe AeCTBUSA:

CaMOCTOATENIbHO (OPMYJIHPOBATh W aKTyaIM3WpPOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTpEeNeNATh IETN JeATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUU HUX JOCTHXKCHUS,
COOTHOCHUTB PE3YyJIbTAThI ACITEIBHOCTU C OCTABJICHHBIMHU LIEJISIMH;

HCIIOJIB30BAThH HpI/I OCBOCHHNU 3H3HI/II71 HpI/IéMBI JIOTUYCCKOI0O MBIIIJICHUA: BBIACIATH
xapaKTepHLIe HpI/ISHaKI/I HOHSITPIﬁ )41 yCTaHaBHI/IBaTB X B3aUMOCBA3b, HUCIIOJIB30BAaThH
COOTBETCTBYIOIIHE IMOHATHS 17151 OOBSICHEHHSI OTJCIbHBIX (DAKTOB U SIBJICHUH;

BBI6I/IpaTB OCHOBAHUA U KpI/ITepI/II/I JUTSA KJIaCCI/I(l)I/IKaHI/II/I BCHICCTB U XUMHNUYCCKUX peaKuHﬁ;

yCTaHaBJIMBATh MPUYNHHO-CIIEACTBEHHBIE CBS3H MEXKTY U3Yy9aeMbIMH SIBJICHUSMU,

CTpOI/ITB JIOTHYECCKUEC paCCY)KIICHI/ISI (I/IHIIYKTI/IBHBIC, ,Z[GI[yKTI/IBHLIG, 110 aHaJIOFI/II/I), BBISIBJIATH
3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUAX, (DOPMYIHUPOBATH BBHIBOIBI U
3aKJIFOYCHUA,

NPUMEHSATh B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMUU CHUMBOJIHYECKHE (3HAKOBBIC)
MOJIeIH, TPe00Pa30BhIBATH MOJICIIbHBIC TTPEACTABICHUS — XUMHUYECKUI 3HAK (CUMBOJT) DJIEMEHTA,
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XuMHuueckas ¢opMmylnia, ypaBHEHHE XHMHUYECKOM peakluu — TMpU PpEHIeHUH Y4eOHBIX
MMO3HABATENILHBIX U MPAKTUYECKUX 3aa4, IPUMEHITh Ha3BaHHBIC MOJICTILHBIC TIPECTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 6a30BbIE HCCIe0BaTeIbCKIE eHCTBUS:

BJIa/IETh OCHOBAMH METOJIOB HayYHOT' O MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHii;

dbopMynmupoBaTh IETM M 3aJadd  HMCCIIEJOBAaHUS, HCIOIb30BATh IIOCTABICHHBIE U
CaMOCTOSTENILHO COPMYITUPOBAHHBIE BOMPOCHl B KaYeCTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI
JUTst (pOPMUPOBAHUS THUTIOTE3BI 110 TPOBEPKE MPABUILHOCTU BHICKA3bIBAEMBIX CYXKICHUH;

BIIQJIETh HAaBBIKAMH CaMOCTOSITENIBHOIO TIJIAHUPOBAHUS M TPOBEACHUS YYCHUUYECKUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0JaTh 32 XOAOM IPOLIECCa, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3ynabTaT, (HOpMYIHpPOBaTh OOOOIIEHHUS W BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHUS, COCTABISATH OOOCHOBAHHBIM OTUET O MPOJEIaHHOM
pabore;

NpUOOPETaTh OMBIT YYCHUYECKOW HCCIEA0BATEIbCKOM M TPOCKTHOW JEATEITHHOCTH,
MPOSIBIISATE  CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITENILHOMY TIOMCKY METOJIOB PpEIICHHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METO0B IO3HAHHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHMKAX uWHMopManuu (HAYIHO-TIOMYNSIpHAs
JUTEpaTypa XUMHYECKOTO COJIEpKaHMs, CIpaBOYHbIE TOcoOuMs, pecypcohl HuHTepHeTa),
aHAJIM3UPOBATh MHPOPMAITUIO PA3IMUHBIX BUIOB U (HOPM MIPEICTaBICHUS, KPUTHUYECKH OIIECHUBATh
e€ JTOCTOBEPHOCTh U HETIPOTHBOPEUYNBOCTH;

(dhopMynupoBaTh 3ampockl U MPHUMEHATH pa3jMYHbIE METOABI NpU IOWCKE U O0TOOpe
nHpopMaiuu, He0OXOAUMOI 7151 BBIOJIHEHUS Y4€OHBIX 337a4 ONpeleaEéHHOro THIA;

npUOOpETaTh OMBIT MCIOIB30BaHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTHMAIBHYIO (hOpMY MpeCcTaBiIeHUs HHPpOpMauu (CXEMBbI,
rpaduku, Tuarpammbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCTIOIh30BaTh HAYYHBIH SI3BIK B KA4eCTBE CpeACTBA mpu paboTe ¢ XUMHUYECKOH
uH(popMaluei: MPUMEHSATh MEXIpeaAMeTHbIe ((PU3MuecKkne W MaTeMaTHuecKue) 3HaKu U
CUMBOJIBL, (hOpMYIIbl, a00pEeBUATYpBI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIIMYCCKHUE CPCACTBA HATTIAAAHOCTHU.

KoMmyHuKaTHBHBIEC yHUBepcaabHbIe YueOHbIe 1eHCTBHUSA:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI B XOJI€ TMaIora U/UiIu JUCKYCCHH,
BBICKA3bIBaTh HJIEH, POPMYITUPOBATH CBOH MPEITI0KEHUS OTHOCUTEIHLHO BBITIOTHEHUS
MpeAJIOKEHHON 3a1a4u;

BBICTYNATh C IPE3CHTALMEN pe3ylbTaTOB IO3HABATEIbHON NESTEIbHOCTH, IOJYYEHHBIX
CaMOCTOSATENIbHO WJIH COBMECTHO CO CBEPCTHUKAMHU IIPM  BBIIOJIHEHMM XHMHUYECKOIO
JKCIEPUMEHTA, NPAKTHUYECKOH paboThl MO HCCIEAOBAaHUIO CBOICTB M3y4aeMbIX BEILECTB,
peanu3anu y4eOHOro mnpoekra, U (hopMymupoBaTh BBIBOJABI MO pPE3yiIbTaTaM IMPOBEAEHHBIX
HCCIIeIOBAaHUM MTyTEM COIJIacOBaHMS MO3ULMH B X0/1€ 00CYXA€HUS U 0OMEHAa MHEHHSIMH.
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PeryasiTuBHBIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSITENTFHO TUIAHUPOBATh M OCYIIECTBIISITH CBOIO ITO3HABATEIBHYIO NESATEIHHOCTD,
ompenenss e€ LeIu W 3aJayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBAThH
MpeJyuIaraeMblii aJITOPUTM JICHCTBUN TIPW BBHITIOJTHEHWN YYE€OHBIX M HCCIIEIOBATEILCKUX 3ajad,
BbIOMpaTh Haubonee 3(h(HEeKTUBHBIN CIIOCOO MX pEIIeHHs ¢ YYETOM MOMyYeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUYECKUX PEAKIHIX;

OCYIIIECTBISITH CAMOKOHTPOJIb JISITEIbHOCTH Ha OCHOBE CaMOaHAIN3a M CAMOOLICHKH.

MNPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTrpaMMBbI M0 XMMHUHU Ha YriayOJIE€HHOM ypOBHE Ha
YPOBHE CpeaHero oO0Iero oOpa3oBaHHUsl BKJIIOYAIOT CrelUpUYEcKre I y4eOHOro mpeamera
«XUMUS» HAay4yHbIE 3HAHUS, YMEHHS M CIIOCOOBI JCWCTBUH MO OCBOCHHIO, MHTEPIPETALUU U
npeo0pa3oBaHUIO 3HAHUH, BUIBI IESTSIHLHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS M MPUMECHEHUIO
3HaHUU B Pa3JIMYHBIX y‘~IG6HI)IX CUTyallusaX, a TAKXKC B pPCAJIbHbIX XW3HCHHBIX CHUTYyalUiIX,
CBSI3aHHBIX C XUMUEH. B mporpaMme o XumMuu npeMETHbIE PE3YIIbTaThI IPEICTABICHBI 110 TO/IaM
U3YYCHUSL.

10 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckas XMMUs» OTPaXaroT:

c(OPMHUPOBAHHOCTH MPEJICTABIICHUI: O MECTE U 3HAYEHUHN OPraHUYECKOM XHUMUU B CUCTEME
€CTECTBEHHBIX HayK U €€ poji B 00€CIIeUeHUHN YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA B PEIICHUU
po0JIeM 3KOJIOTHYECKOM, SHEPreTHUeCKON M MUILEeBON 0e30MacHOCTH, B Pa3BUTHHU MEAMLIMHBL,
CO3/IaHMM HOBBIX MaTEpUaIoB, HOBBIX MCTOYHUKOB SHEPIUU, B OOECIEUEHUM PALMOHAIBHOIO
MIPUPOONOIb30BAHNUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphI YeTOBEeKa, a TAKKe
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3/10POBBIO M IPUPOIHOH Cpesie;

BIQJICHUE CHUCTEMOM XMMMUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
HOHSTHUS — XUMHYECKHI 3JIEMEHT, aTOM, SJIPO M DJICKTPOHHAsE 000JI04Ka aToMa, S-, P-, d-aToMHbIe
opOuTanu, OCHOBHOE M BO30YXAEHHOE COCTOSIHUS aTOMa, TMOpUAM3alUs aTOMHBIX opOuTanei,
HOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTb, CTEIEHb OKHUCIEHUS, XMMHUYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIepOIHbIN CKeNeT, (YHKIIMOHATbHAS TPYIIa,
panukan, CTPYKTypHble (GOpMynbl (pa3BEPHYTbIE, COKpAUIEHHbIE, CKEJIETHBIE), H30Mepus
CTPYKTypHasi U NMPOCTPAHCTBEHHAsl (reoMeTpUYecKas, ONTUYECKasi), ©U30MEPhl, TOMOJIOTHYECKUI
psii, TOMOJIOTH, YIJIEBOAOPOJIBI, KHCIOPOA- U a30TCOACPIKAIME OpPraHUMYECKHE COEAMHEHHS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYIISIPHBIE COCAUHEHUS; TEOPUH, 3aKOHBI
(mepuoanyeckuii 3akoH J[. M. MenneneeBa, Teopusi CTpOSHUsI OpraHUYEeCKUX BemecTB A. M.
byrnepoBa, 3aKOH COXpaHEHUs MACChI BELIECTB, 3aKOH COXPAHEHU U IPEBPALLECHUS SHEPTUU NIPU
XMMHAYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIIMYECKUN SI3bIK XUMHUH, MHUPOBO33PEHUYECKUE
3HAHHUS, JIEKAIIUE B OCHOBE NMOHMMAHMs IMPUYMHHOCTA M CUCTEMHOCTH XUMHYECKHX SIBICHHM;
MIPEJICTABICHUS] O MEXaHU3MaX XMMHUYECKUX PEaKIMM, TEPMOJMHAMMUYECKUX U KHMHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKAHMsI, O B3AUMHOM BJIMSHUU aTOMOB M I'PYII aTOMOB B MOJIEKYJIAX
(MHIYKTUBHBIA U Me30MepHBIi 3¢ dekTol, opuentantsl | u Il pona); dakronornyeckue cBeneHus
O CBONCTBaxX, COCTaBe, MOJyYCHHUH U O€30MIaCHOM HCIOJIb30BaHUM BAXKHEHIIUX OPraHUYECKUX
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BELIECTB B OBITY M NPAKTHUECKOH MAESITEIbHOCTH 4YeJIOBeKa, OOIIMX HAy4YHBIX MPUHIIMIAX
XMMHYECKOT 0 POU3BOICTBA (Ha MpUMepe MPOU3BOJCTBA METAHOIIA, TepepaboTKu HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTepHbIEe MPU3HAKY MOHATUHN, YyCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOIb30BaTh COOTBETCTBYIOLIUE IMOHATHUS IIPU ONMCAHUM COCTABA, CTPOEHUS U
CBOICTB OpraHUYECKUX COEIMHEHHUI;

c(OpMHUPOBAHHOCTH YMEHHIA:

HCII0JIb30BaTh XMMUYECKYI0 CUMBOJIUKY JJII COCTABJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX) (OPMYIT OPTaHUIECKUX BEIIECTB;

COCTaBJIATh YPABHEHMSI XUMHUUECKHUX PEAKLIUN U PACKPBIBATH UX CYIIHOCTH: OKHUCIUTENBHO-
BOCCTAHOBUTENBHBIX PEAKIUI OCPEICTBOM COCTABIEHUS JIEKTPOHHOT0 OajlaHca ATUX PEaKIUii,
peakuuii HFOHHOT0 OOMEHa MYTEM COCTaBJICHHUS UX MOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;

W3rOTaBIMBAaTh MOJEIH MOJEKYJ1 OpPraHMYECKUMX BEIIECTB s WIUIKOCTpAlUU  UX
XMMHYECKOT'0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHMUS;

chOpMUPOBAHHOCTh YMEHHI: yCTaHABINBATh MPUHAIEKHOCTh U3YYEHHBIX OpraHN4YeCKUX
BEIIECTB 110 UX COCTaBY U CTPOSHUIO K ONpPEAeIEHHOMY KJIACCY/TpYIIe COSAMHEHUH, 1aBaTh UM
Ha3BaHus o cucremarnyeckoil HomeHkiarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BAHUS
JUIS OTZIENIbHBIX NPEACTaBUTENEH OpraHNUYEeCKUX BEIIECTB (3TUIIEH, alleTUIIEH, TOJYOJl, TJIMLEPHH,
STUJICHTJIMKOIb, (PeHo, hopManbaeru, aeTalbIeT i/, alleTOH, MypaBbUHAs KUCIIOTa, YKCYCHAS
KHCJIOTa, CT€apUHOBAas, OJEUHOBAas, NAJIbMUTHHOBAS KHUCJIOTHIL, TJIMLMH, AJaHWH, MAaibTo3a,
GbpyKkTO3a, aHUIINH, JUBUHWI, U30MIPEH, XJIOPOIPEH, CTUPOI U IpYTHe);

c(OPMUPOBAHHOCTh yMEHHUS OIpPEAETATh BHJI XHUMHUYECKOW CBSI3M B OpPraHHMYECKHUX
COeIMHEHMX (KOBAJICHTHAs U MOHHAS CBSI3b, G- U M-CBSI3b, BOJOPO/IHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHATH IOJIOKEHUS TEOPHUH CTPOEHUS OpPraHMYeCKHX
BemectB A. M. byriepoBa mist 0OBbsSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M
CTPOEHHS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTb COCTaB, CTPOCHHE, (U3UYECKHE WU
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTEICH Pa3IMUHbIX KIACCOB OPTraHMYECKUX BEIIECTB:
QJIKAaHOB, IUKJIOAJKAaHOB, AJKEHOB, AJKaJMEHOB, AJKUHOB, apOMaTHYECKUX YIJIEBOJIOPO/IOB,
CIHMPTOB, AJIBJETHI0B, KETOHOB, KapOOHOBBIX KHCIJIOT, MPOCTHIX U CIOXHBIX 3(HUPOB, KUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YTJI€BOIOB (MOHO-, IU- U MOJINCAXapUIOB),
WJUIIOCTPUPOBATh TI'EHETHUYECKYIO CBA3b MEXKJY HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLUUi C UCTIONb30BAHUEM CTPYKTYPHBIX POpMYIT;

c(OPMHUPOBAHHOCTh YMEHHS TIOATBEPXKIATh Ha KOHKPETHBIX NpUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHON CIOCOOHOCTH OpPraHMYECKUX COEAMHEHWH OT KPaTHOCTH M THUIA
KOBAJIEHTHOH CBSI3U (G- U T-CBSI31), B3AUMHOIO BIUSHUS aTOMOB UM I'PYII aTOMOB B MOJIEKYJIaX;

chOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YIIIEBOJOPOJHOTO ChIPbs
(HedTh, TPUPONHBIA Ta3, Yroib), CHOCOOBI €ro mepepadOoTKH M MPAKTUYECKOe MPUMEHEHHE
MPOAYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMM O €CTEeCTBEHHO-HAyYHBIX METOAax
MO3HAHUS — HAOJIOJEHUHM, H3MEPEHHM, MOJCIUPOBAHUM, OSKCIIEPUMEHTE (peabHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(OPMHUPOBAHHOCTh ~ YMEHHUS IPUMEHSTh OCHOBHBIE  OMNEpalMM  MBICIUTEIbHOM
NEeSITENbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, O0OOIIeHHE, CUCTEeMaTHU3allhio, BBISBICHUE
IIPUYUHHO-CJIEICTBEHHBIX CBS3€H — /111 U3yUEHUsI CBOMCTB BELLIECTB M XUMUYECKUX PEAKLIUII;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISTH B3aUMOCBSI3b XUMHUUECKUX 3HAHUU C TIOHATUSAMU U
MIPEICTaBICHUSIMA  JPYTUX €CTECTBEHHO-HAy4YHBIX MPEAMETOB M 00jJee OCO3HAHHOIO
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MMOHMMAaHHUS CYIIHOCTH MaTepuaibHOro €AMHCTBA MHpPA, UCIOJIb30BaTh CHCTEMHBbIE 3HAHMS IO
OpPraHMYECKOW XMMHUU JUIsi OOBSCHEHUS U NMPOrHO3MPOBAHUS SBJICHUM, UMEIOIIUX €CTECTBEHHO-
Hay4YHYIO MPUPOAY;

c(OPMHUPOBAHHOCTh yMEHHUH: NPOBOIUTH PAcCUEThl IO XUMHYECKUM (opmyaam H
YpaBHEHUSM XUMHUYECKHX PEaKUUi C HCMONb30BaHHEM (U3NYECKUX BEIMUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI:
pacuéThl MO HAXOXKIECHUIO XUMUYECKOW (POPMYIbI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJSIM
XUMHYECKUX 3JIEMEHTOB, IPOAYKTAaM CrOpaHUsl, JIOTHOCTU ra3000pa3HbIX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHUH: MPOrHO3UPOBATh, AHAJIM3UPOBATh U OLEHUBATH C MO3MLIUHN
9KOJIOTUYECKOM O€30MacHOCTH MOCIEACTBHSL OBITOBOW M IPOU3BOACTBEHHOM JI€ATEIbHOCTH
YeJIOBEKa, CBS3aHHOM C NepepadOTKOM BeIIeCTB, HCIOJIb30BaTh IOJYYEHHBIC 3HAHUS VIS
MPUHATHUS TPAMOTHBIX PEIICHUN MPOOJIeM B CUTYAIUAX, CBSI3aHHBIX C XUMHUEH;

c(OPMHUPOBAHHOCTh YMEHHH: CaMOCTOSTENbHO IUIAHUPOBATH M MPOBOAUTH XMMUYECKUN
9KCIIEPUMEHT (MOJTyuyeHUE U U3y4eHHe CBOMCTB OPraHWYeCKUX BEIIECTB, KAUECTBEHHbIE pEeaKun
YIJIEBOIOPOI0B PA3INYHBIX KJIACCOB M KUCIOPOACOAEPKAILNUX OPraHNYECKUX BELIECTB, PEIICHUE
JKCIIEPUMEHTAIbHBIX 33124 10 PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOMIOICHUEM MPABUIT
Oe3ormacHoro oOpallleHusl ¢ BEIleCTBaMU U J1abOpaTOpHbIM 000pyAOBaHUEM, (HOPMYIHPOBATH
Lelnb WCCIAENOBaHMS, TMPEACTaBIsATh B pa3nuyHOod (opMe pe3ynbTaThl HKCIEPUMEHTA,
aQHAJIM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(OPMHUPOBAHHOCTh YMEHMIA:

co0I0/1aTh MpaBHJIa SKOJOTHYECKH 11€JecO00pa3HOro MoBeJAeHHs B OBITY U TPYIOBOU
JESITEIPHOCTH B LIENAX COXPAHEHMsI CBOETO 3/0POBbs, OKPY)KAIOIIEH NPUPOAHON Cpelsl U
JOCTUKEHHUSI €€ YCTOMUNBOTO pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHYECKOI'O JEHCTBUS Ha YXUBBIE OPIaHU3MBI ONpPEACIEHHBIX
OpraHMYECKHUX BEILIECTB, MOHMMAas cMbIci nmokazatens [1JIK;

aHAM3UpPOBATh  LEJIECOOOpPa3HOCTh  NPUMEHEHHS  OpPraHUYeCKHUX  BEIIECTB B
MIPOMBIIIUIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILLIEHUS] PUCK-TIONb3a;

c(OPMUPOBAHHOCTh YMCHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBIA TMOUCK XUMHYCCKOM
nHGOPMALMU B pa3IMYHBIX MCTOUYHUKAX (Hay4yHas M y4eOHO-HayuyHas JIMTeparypa, CpeAcTBa
MaccoBoi HHGopMmanuu, VHTepHET U [pyrue), KPpUTHUYECKU aHAIU3UPOBATh XUMHUYECKYIO
uH(popMaLuIo, epepadaTbiBaTh €€ U UCHOIb30BaTh B COOTBETCTBUM C IOCTABJICHHOM yueOHOM
3a1a4en.
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IV. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KonuyectBo yacos DJIEeKTPOHHBIE
Ne HaunmenoBanue pasieioB U TemM (uudposbIe)
Kontpoasbnsie | IlpakTuyeckue
n/n NMporpamMmslI Bcero o0pa3oBaTtejibHbIE
padoTbI padoThI
pecypcsl
Pasnes 1. Teopernyeckue 0CHOBBI OPraHN4eCKOM XUMHH
[Ipenmer oprannueckoit xumuu. Teopus
11 CTp OI;HI/I;I 0p TaHUYECKUX COE I/IHGHI/I§ A M 8 butmorexa LIOK
' P P A S https://m.edsoo.ru/d69df650
byrneposa
Hroro mo pazneny 8
Paznen 2. YraeBoaopoabt
51 [IpenenbHble yrieBogopOabl — aJIKaHBbI, 5 bubanoreka LIOK
' LIAKJIOAJIKAHbI https://m.eds00.ru/d69df650
29 Henpenenbubie yriaeBogopoabl: alKeHsl, 14 1 bubnmnoreka LHOK
' aJIKaJINCHBI, aJTKHHBI https://m.edsoo.ru/d69df650
bu6nunoreka [JOK
2.3 ApoMaTHiecKue yrieBoaoposl (apeHsbl) 8 httos://m.edsoo.ru/d69dfe50
24 [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOAOB U 4 bubnuoreka IIOK
' UX mepepaboTka https://m.eds00.ru/d69df650
Bbub6nunoreka [JOK
2. r 4 1
> ATOTCHIPONIBOIHEIC YIIICBOAOPOAOB https://m.eds00.ru/d69df650
Hroro no pazneny 35

Pasznen 3. Kuciiopoacoaepskamue oprannyeckue coelnHeHus
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

bu6nunoreka [JOK

31 Crprst. eron 11 https://m.edsoo.ru/d69df650
Kap6o € coe e : aJble
3.2 KeTI)OHLI;IHIJzzHgI()HOBLII[: T(HI::HETH I)CI[ :)I;II(I}[IBI:I: 21 bubmorexa [JOK
) - hap & - https://m.edsoo.ru/d69df650
3¢upsL. XKupsl
Bbub6nunoreka [JOK
3.3 Yruesozsl S https://m.edsoo.ru/d69df650
Hroro no pazaeny 41
Pasnen 4. A3oTcoaep:kaiiue opraHnyeckue coenHeHust
bu6mmoreka [IOK
4.1 AMUHBL. AMUHOKHCIIOTEL. benkn 12 https://m.eds00.ru/d69df650
Uroro no pazneny 12
Pasnes 5. BoicokoMoJieRy IsipHbIE COeITMHEHM I
51 BricokoMOIEKYIISIpHBIE COEIMHEHUS 6 bubmorera IOK
) yp A https://m.edsoo.ru/d69df650
Wroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

19


https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

V.

IHOYPOYHOE IINTAHUPOBAHHUE

10A KJIACC
N KoaunuecTBO yacos I[aTa H3YYCHUSA 3HeKTp0HHLIe l.ll/lll)pOBble
°
Tema ypoka Konrtpoan o0pa3oBaTesibHbIE
n/n IIpakTHYecKn ®akr
Bcero HbIE ILnan pecypchl
e padoThI
padoThbI
[Ipenmer u 3HaueHUE
1 OpPraHU4YeCKON XUMUH, 1 bubnmoreka [JOK
MpeJCTaBIeHUE 0 MHOI000pa3uu https://m.eds00.ru/3686e6f5
OpraHMYECKUX COCTUHECHUI
DJIEKTPOHHOE CTPOCHHE aTOMa
nepoja (0OCHOBHOE U
2 1}:)36p>1<nél({Hoe COCTOSTHHS ) 1 bubmorexa LOK
y ' https://m.edsoo.ru/0ce6fd4c
BasieHTHBIE BO3MOXHOCTH aToMa
yriaepoja
XumMmudeckas CBsI3b B
OpPraHUYEeCKUX COCTUHEHUSX.
3 MexaHu3Mbl 00pa30BaHHS 1 bubmorexa [JOK
. p https://m.eds00.ru/8d39f5c8
KOBQJIEHTHOH CBSI3HU, CIIOCOOBI
pa3pbiBa CBA3EH
4 Teopust cTpoeHns OpraHMueCcKux 1 bubmmoreka [TOK
coequHennii A. M. byrneposa https://m.edso00.ru/9e595ch8
Buabl uzomepuu: cTpykTypHas,
MPOCTPAHCTBEHHAS.
bubmuoreka [JOK
) OnextpoHHbIE 3P PEKTHI B 1

MOJIEKYJIaX OPraHUYECKUX
COEIMHEHUN

https://m.edsoo.ru/b0e61661
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https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

IIpencrasnenue o
Kiaccuukanuu u

bubmuoreka [JOK

6 CHCTEMATIHECKad HOMEHIIaTypa https://m.edsoo.ru/c212dd21
(IUPAC) oprannyeckux
BEII[ECTB
7 Knaccugukanus peakuuii B bubnuoreka [TOK
OpPraHU4eCKON XUMHH https://m.edsoo.ru/ba5706aa
8 CucreMatn3anus U 0000IIeHNE bubmuoreka [JOK
3HaHUH 110 TEMe https://m.edsoo.ru/87a37cab
AJTKaHBI: TOMOJIOTHYCCKUAN PSIJI,
o6mast popmyra, HOMEHKIATypa
9 H:o ;b ; }3] €KTPOHHOE U s Bubnuorexa [JOK
JeK
11 H3OMEpHA, p https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT
10 Du3uYECKHEe U XUMUYECKHUE bubmuoreka IJOK
CBOMCTBA aJIKaHOB https://m.eds00.ru/3137711c
HaxoxaeHnue ankaHoB B
1 A P — bubnmuoreka [JOK
fipupone. L1 PIITOTYHCH https://m.edso00.ru/259b0a5b
Y IPUMEHEHUE aJIKaHOB
Huxnoankansl: o0mas Gopmyna,
HOMEHKIIaTypa U H30MepHus,
12 5 P OCHI/I}IpI/I bubmuorexa [JOK
CTH CT
OCODCHHO pv https://m.eds00.ru/156730d2
XAMHYECKUX CBOMCTB, CIIOCOOBI
MONTyYeHUs U TIPUMEHEHUE
Pemenne pacu€THbIX 3aa4 HA
13 OIIpENIETICHUE MOJIEKYIISIPHOI bub6nuoreka [IOK

(hopMyITBI OPTraHHUYECKOTO
BEIIECTBA [10 MACCOBBIM JI0JISIM

https://m.edsoo.ru/bf84d8eb
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https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

aTOMOB DJIEMEHTOB, BXOIIIINX B
ero cocraB. CucremaTtn3anus u
000011[eHrE 3HAHUN 10 TEME

AJIKEHBI: TOMOJIOTUYECKHUM s,
obmas ¢popmyna,
HOMEHKJIATypa, AIEKTPOHHOE U

bu6nuoreka [JOK

14
MPOCTPAHCTBEHHOE CTPOCHHUE https://m.edsoo.ru/273b0ale
MosieKyn. CTpyKTypHasi ¥ LIUC-

TpaHC-U30MEPUS ATKEHOB
duznyeckre U XUMHUYECKUe
15 cBoiicTBa ankeHoB. [IpaBuio Brbmiorexa [IOK
1P https://m.edso0.ru/21069ccd
MapkoBHHKOBa

16 CriocoOblI IONTydeHus U bubmuorexa [JOK
IIPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 mo

17 teme "[lonydenue aTuiieHa u bubamorera LIOK

i . https://m.edsoo.ru/0941eed8
M3y4eHHUE €T0 CBONCTB
Pemenue pacy€THbIX 3a71a4 Ha

18 OTIpeJIeTICHUE MOJIEKYISPHON bubnmoreka [JOK
(hopMyIbl OPraHuYeCcKOoro https://m.edsoo.ru/e9ea9921
BEIECTBa
AJNKaZMeHbI: CONPSKEHHBIE,

19 M30JIMPOBAHHBIE, bubnuoreka LIOK
KyMmyiupoBaHHble. OcoOeHHOCTH https://m.edso00.ru/04298c0a
AIEKTPOHHOTO CTPOEHUS

20 XUMHUYECKHE CBONCTBA bubmuoreka [JOK

CONPSIKEHHBIX JUECHOB

https://m.edsoo.ru/e561253d
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https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
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https://m.edsoo.ru/0941eed8
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https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d

CriocoOblI mosyyeHust u

Bbubnuoreka [JOK

21
NPUMEHEHUE AJIKAJUEHOB https://m.edso0.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKUM Psif,
obmias popmyina,
22 HOMeHK(Jb;aIT) ya JJIEKTPOHHOE U bubmorexa HOK
ypa, p https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYII, (PU3HYECKHUE CBOMCTBA
23 XHUMHUYECKHE CBOMCTBA AIIKUHOB bubmorexa LOK
https://m.edso0.ru/23493a93
24 KauecTBeHHbIE peakuuu Ha bubmmorexa [TOK
TPOWHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObI monmy4ueHus: u bubnmoreka [IOK
MPUMEHEHUE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amay: pacuérsl 1o
26 ABHEHUIO XUMHUYECKON buGmnorexa LOK
yp https://m.edsoo.ru/5db8e526
peaxiuu
97 Cucremarnsanusa 1 0000IeHIE
3HAHUU 10 TEME
ApEeHBI: TOMOJIOTUYECKUH P/,
obmras hopmya,
28 HOMEHKJIaTypa. JJIEKTPOHHOE U bubnuoreka LIOK
IPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJI O€H3051a ¥ TOIyoJIa, UX
(u3nyeckne CBOMCTBA
29 XUMHYECKHE CBOWCTBA apEHOB: bubmuorexa [JOK

PCaKnu 3aMCIICHUSA

https://m.edsoo.ru/a44alae4
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https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
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30

XUMHUYECKUE CBOMCTBA aPEHOB:
peaKuuu NPUCOCTUHEHUS,
OKHCJIEHHE TOMOJIOrOB OeH30i1a

bu6mmoreka [JOK
https://m.edsoo.ru/a44alae4

31

OcO0EHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIA

bu6mmoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THbIX 3a7a4 HA
OIIpENIETICHUE MOJIEKYIISIPHOI
(hopMyJIBI OPTaHHMYECKOTO
BELIECTBA

bubnuoreka [JOK
https://m.edsoo.ru/53461a2c

33

Crioco0b! moyyeHus u
MIPUMEHEHHE apEHOB

bu6mmoreka [JOK
https://m.edsoo0.ru/6f717d09

34

I'enernueckas cBs3b MEKIY
Pa3IMYHBIMH KJIaCCAMH
YIJIEBOAOPOAOB

35

Pacué€tsl o ypaBHeHUSIM
XUMUYECKUX PEAKIU.
Cucrematusanus 1 0000I1IeHNE
3HAaHUM 1O TeMe

36

[Tpuponansrii ra3. [lonyTHbie
He(TsIHBIC Ta3bI

37

KameHnHbIi1 yroaps ¥ IpOyKThI
€ro rmepepadoTKu

bubnmmoreka [JOK
https://m.edso00.ru/69b3398b

38

HedTp 1 ciocoOsI e€
nepepabotku. [Ipumenenune
MPOTYKTOB TiepepaboTKu HedTH

bub6nuoreka [JOK
https://m.edsoo.ru/21f9de78

39

['eneTrueckast CBS3b MEXKILY
Pa3IMYHBIMU KJIaCCaMU
YIIJIEBOJJOPOJIOB
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https://m.edsoo.ru/a44a1ae4
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["anoreHonpon3BoHbIC
YTIJIEBOJOPOJIOB: SJICKTPOHHOE

bu6nmoreka [JOK

40
CTPOCHUE; PEAKIIMU 3aMEIICHUS https://m.edsoo.ru/82b4d759
rajoreHa
JlelicTBue 1Ieno4Yeii Ha
raJIoreHIPOU3BOTHBIC.
41 BsanmopeiictBue
JIUTAJIOTCHATKAHOB C MAaTHUEM H
LIUHKOM
Cucrematusanus 1 06001IeHNE
42 3HAHHUH 110 pa3ael bubmmorexa LIOK
N pasa | y https://m.edso0.ru/20e89f22
YrieBonoposl
43 KonTponbhas pabota no reme bubnuoreka [IOK
"VYrneBonopoasr" https://m.edso0.ru/95¢c9e298
HpCI[GJH:HLIG OOIHOATOMHBIC
CHUPTHI: TOMOJIOTHUYECKUN PSi,
o0Ormras hopmysa, CTpoeHHE bubnuoreka [IOK
44
MOJIEKYJI, U30MEPHs, https://m.edsoo.ru/df04c5cd
HOMEHKIIaTypa, Ki1accuduxams,
(bu3mvIecKkue CBOICTBA
XUMHUYECKUE CBOMCTBA
45 MpeIeIbHBIX OJTHOATOMHBIX bubmorexa [JOK
pel A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI oMy4YeHust U bubnmoreka [JOK
46 MIPUMEHEHHE OTHOATOMHBIX https://m.edso0.ru/484100000
CITUPTOB 000000
47 [Ipocteie a(upbl: HOMEHKIATYpa bubnuoreka [IOK

U U30Mepusi, 0COOEHHOCTH

https://m.edsoo.ru/c2c788b2
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https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

(U3HYECKUX U XUMHYECKUX
CBOICTB

MHoroaroMHEIE CIIUPTHI:
OTUJICHI'JIMKOJIb YU TTIMLIECPHUH, UX

bu6mmoreka [JOK

48
¢busnyeckre 1 XUMHUYECKHE https://m.edsoo.ru/ee4d84aa
CBONCTBA
CriocoObl momy4YeHus: u

49 MIPUMEHEHNE hi]zoroaTOMme bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOII: CTPOCHHUE MOJIEKYJIBL,
50 ¢u3nyeckrue CBOMCTBA bubamorexa LIOK
' https://m.edso00.ru/2ce726f8
ToxkcuyHOCTH (PeHoMa
bubmuoreka [JOK
51 X i
HMHHECKHE CBOHCTBA (herona https://m.edso0.ru/037ca5f9

59 CriocoObl oNTydeHus U bubmuorexa [JOK
pUMeHeHHe (eHona https://m.edsoo.ru/c77ddf4c
[Ipaktuyeckas padora Ne 2.

53 Pemenue skciepuMeHTAIbHBIX bubnuoreka [IOK
3ama4 o teme "CrnupThl 1 https://m.edsoo.ru/fd0ced09
¢benonsr"

54 Cucremaru3amus 1 0000IIeHNE bubnmoreka [JOK
3HAaHUU 10 TeME https://m.edso00.ru/1810ch9b
ANBIETUIBI U KETOHBI:

AIEKTPOHHOE CTPOCHHE
55 KapOOHMIIBHOM TPYIIIIbI, bubnuoreka [IOK

TOMOJIOTUYECKUE PSJIBI, 00IIast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIBI[CTI/I,Z[LI 1 KCTOHBI:

56 (u3HYecKre CBOMCTBA; PEAKITUU bubmorexa [JOK
» peakdt https://m.edsoo.ru/c887425¢c
MIPUCOSTMHCHHUS
Peaknuu oxuciaenus u
57 Ka4yeCTBEHHEIE PEAKIINU Bubmorexa OK
peakit https://m.edsoo.ru/a393baa9
AJIBJIETUIOB U KETOHOB
58 CrniocoObI momy4yeHust bubnuoreka [JOK
AJTBJIETHUIOB M KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICTHHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnuoreka [IOK
OCOOEHHOCTH CTPOCHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepus 1 HOMEHKIIaTypa
60 KapOOHOBBIX KUCIOT, UX Bubmrorexa HOK
P 7 https://m.eds00.ru/700cc87b
¢u3nyeckrue CBOMCTBA
XUMHYECKHE CBOMCTBA
61 npeaenbHbIX OJHOOCHOBHBIX bubmorexa HOK
pent 2 https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0EHHOCTH CBOMCTB
62 MYpPaBbUHOI KUCIIOTHI. bubnuoreka [IOK
MHuoroobpasue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OcOOEHHOCTH CBOICTB:
HETIpeACIIbHBIX U
bubnuoreka [JOK
63 apOMAaTHYECKUX KapOOHOBBIX,

JTMKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KUCIIOT.

https://m.edso0.ru/83a08773
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[IpencraBuTenu BBICIIUX
KapOOHOBBIX KUCIIOT

Ilonsarue o IMPOU3BOJHBIX

bu6nuoreka [JOK

64
KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
Crioco0bI moyyeHus u
65 MIPUMEHEHHNE KapOOHOBBIX bubmorexa [JOK
P P https://m.edso0.ru/7c065c9d
KHCIIOT
CrnoxHbie YUpEIL:
TOMOJIOTHYECKUN Psifl, o01as bubnuoreka [IOK
66
dbopmyna, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 Du3NYECKUEe U XUMUYECKHUE bubmuoreka [JOK
CBOICTBa 2(UPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacy€THpIxX 3a1a4: 10
YPaBHEHHUIO XUMHYECKON
68 peaxIuu, Ha onpeaeieHue
MOJIEKYJISIPHON (pOPMYIIBI
OpPTaHUYECKOT0 BEIeCTBa
[IpakTrueckast padora Ne 3.
69 Pemrenne skcnepuMeHTATBHBIX bubnuoreka [IOK
3ama4 o reme "KapOoHoBbIe https://m.edso0.ru/486671fb
kucioThl. CiioxHbIe dpupbr"”
XKupsl: ctpoenue, puznueckue u
70 XHUMHYECKHAE CBOWCTBA bubmmorexa LIOK
https://m.edsoo.ru/a19c5b98
(runpomnus)
71 Oco0EeHHOCTH CBOMCTB KUPOB, bubnmuoreka [JOK

COACPIKAIINUX OCTAaTKU

https://m.edso0.ru/b0331922
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HETpeAeNIbHbIX )KUPHBIX KUCIOT.
Kupsl B mpupoge

MpI1a Kak COJH BBICIIIUX
KapOOHOBBIX KHCIIOT, UX

bubmuoreka [JOK

12 Moroltee aericreue. Ilonarue o
mee A https://m.edso0.ru/3c566565
CHUHTETUYECKUX MOIOIIAX
cpencrBax (CMC)
I'eneTnueckas cBsI3b
73 YIJI€BOJOPOIOB U bubmmoreka [JOK
KUCIIOPOACOAEPKALIUX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacué€tsl o ypaBHEHUSIM
XUMHYECKUX PEaKIHil
Cucremarn3anus 1 00001IeHne bub6mmoreka [JOK
75 .
3HAHUU I10 TEME https://m.edsoo.ru/f8eaf2eb
OO0mas xapakTepucTuKa
76 YTJIEBO/IOB M Kiaccu(UKanus bubnuoreka IIOK
yIaeBOA0B (MOHO-, TU- 1 https://m.edso0.ru/7a9693al
MOJIMCaxapy/ibl)
Mounocaxapuabl: puznyecKue
77 CBOHCTBA U HaXOXKJICHHUE B bubmorexa HOK
a https://m.edsoo.ru/b4bdda2d
MIpUpoJIE
[IpuMeHeHue TITF0KO3bI, €€
78 3HAYEHHE B KU3HEAEITEIHLHOCTH bubmorexa LIOK
4 https://m.edsoo.ru/5e61122d
opraHusma
79 Jucaxapuipl: caxaposa, bu6mmoreka [JOK

MaJIbTO3a U JIaKTO034a.

https://m.edsoo.ru/eb0384e7
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Haxoxnenue B npupoae u
MIPUMEHEHHE TUCaXapuI0B

ITonucaxapuabl: cTpoeHue
MaKpOMOJIEKYJ, pU3ndecKue u

bu6mmoreka [JOK

80
XHUMHYECKHE CBOICTBA, https://m.edso0.ru/72a04508
MPUMCHCHHE
81 ITonsiTHE 06 UCKYCCTBEHHBIX bubnuoreka ITOK
BOJIOKHaX https://m.eds00.ru/6216e766
Pemenue pacyeTHbIX 3a71a4 Ha
82 OnpeIeJICHUE AOJU BhIXOAA bubmuoreka [JOK
MPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKHA BO3MOXKHOT'O
Cucremaru3anus u 0000IIeHIE bubnuoreka [JOK
83 .
3HaHUH 1O paszeny https://m.edso00.ru/08d4364c
KonTtponbHas pabora 1o reme
84 "Kucnopoacoaepkariue Bubmiorexa LIOK
POACOACPAAII " https://m.edso00.ru/42c6678e
OpPTaHUYECKUE COCIMHECHHS
AMUHBIL: KITaccupUKaIUs,
CTPOCHHE MOJICKYJI, 00IIas
85 (b(f) MyJia I/ISOMeyI/ISI bubmmorexa LIOK
pMYTd, Y, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u (pusnueckue
CBOMCTBA
86 XUMHUYECKHE CBOHCTBA bubmuoreka [JOK
annpaTUIECKUX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHWIMH: CTPOSHUE aHUJINHA,
bubnuoreka [JOK
87 O0COOCHHOCTH XUMHUYECKHUX

CBOMCTB aHWJINHA

https://m.edsoo.ru/39cd21f1
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CriocoOblI mosyyeHust u

bu6mmoreka [JOK

88 IIpUMeHeHNe an(aTHIEeCKUX
p ¢ https://m.edsoo.ru/eal38763
aMHHOB
AMHWHOKHCIIOTBI: HOMEHKJIaTypa
89 U u3oMepusi, pU3nuecKue bu6muoreka IIOK
cBoricTBa. OTIOenbHEIE https://m.edsoo.ru/d1773e80
MIPEJICTAaBUTEIIN Ol-aMHHOKHCIIOT
XuMHYecKre CBOHCTBA
aMHHOKHCJIIOT, UX
90 OUOJIOTHYECKOE 3HAUECHHE bubmorexa HOK
https://m.edso0.ru/77df705a
amuHokuciaor. CuaTE3 U
TUIPOTU3 TIENTHIOB
o1 benku kak npupoaHbIe bubnuoreka [IOK
MIOJTUMEPHI; CTPYKTYPHI OEIKOB https://m.edsoo.ru/429e9899
Bbubnuoreka [JOK
92 XUMHYECKIE CBOMCTBA OEIIKOB
https://m.edso0.ru/6237306d
AzoTtcopaeprkamue
TeTePOLUKINICCKUE
93 coequHennsa. HykiienHOBEIE bubmorexa LOK
e https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruyeckas poib
[IpakTuueckas padora Ne 4.
Pemrenne skciepUMEHTAIBHBIX
94 Sa184 110 TeMe bub6mmoreka [JOK
" ¢ https://m.edsoo.ru/8e3c02d1
A3zoTcoaepkaime
OpraHu4ecKue CoeMHEeHUs "
95 [Ipaktuyeckas padora Ne 5. bu6mmoreka [TOK

Pemenne OKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/bde3fdf6
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3ama4 1o reMe ""PacriosHaBanue
OpraHUYECKUX COCTUHECHUI"

Kontponbnas pabota no teme

bubnmoreka [JOK

% "Asotcozepiarie Y 1 https://m.edsogru/ce561b07
OpraHUYeCcKUEe COCTUHEHUS
OCHOBHBIE MOHATHSI XUMUH
BBICOKOMOJIEKYJISIPHBIX

97 COEIMHEH U HyMeI;oz[H 150:¢ 1 buGnuorexa LOK

https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOJUMEPHU3aLIUsl U
MOJINKOHICHCALIUS

98 [lnactmaccel. YTunuzamus u 1 bubmuoreka [JOK
nepepaboTKa MiIacTuka https://m.edso0.ru/82242e0f
DnacToMepbl: HaTypaJlbHbIN bubnuoreka [TOK

99 1
CUHTETHYECKHE Kaydyku. Pe3nHa https://m.edso0.ru/246103ec
Bosokna: HatypaibHBIE,

100 HCKYCCTBEHHBIE, 1 bubmmoreka [JOK
cuHrernyeckue. [Tomumepsr https://m.eds00.ru/5963a601
CHEIHaIbHOTO Ha3HAYEHUS
[IpakTrueckast padota Ne 6.

101 Pemrenne skcnepuMeHTATBHBIX 1 bubnuoreka [IOK
3aj1a4 1o reMe "PacnozHaBanue https://m.edsoo.ru/3aebd77a
IJ1IaCTMacC ¥ BOJIOKOH"

O0001IEHNE U CUCTEMATU3AIHS

102 HW3Y4YEHHOr 0 MaTepualia o TemMe 1 bubnuoreka [IOK
"BbICOKOMOIIEKYISIPHbBIE https://m.edsoo.ru/6a22b1e8
coenuHeHusa"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME
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JIncer koppekTHpOBKH padoueii nporpammbl 10A kiaacca

No Jara Jara Tema KonuuectBo [IpnunHa KOppEKTUPOBKHU Cnocob KOppeKTUPOBKH
ypoKa | 1o OcH. | (haKT.IpOBEICHUS 4acoB
KTII ITo Hano
JIaHy
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[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO

MYHULUMUNAJNIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE 25.02.26 19:03 (MSK)
YUYPEXXAEHUE "CPE[AHSAAS OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N24 UM.

FTEPOSl COBETCKOIO COHO3A B.J1. CABEJIbEBA" TOPOJJA CYJAKA

PECNYBJINKU KPbIM, BasunkuHa Eerenuns BnagumuposHa, AVPEKTOP

CepTudukat 3EDGB8324202965FC%ID393C9E3897983A




