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MNOACHUTEJIbHAS 3AIINCKA

Pabouast mporpamma 1o XMMHUH Ha YpOBHE CpeaHEro olIiero oopa3oBaHus pa3paboTaHa
Ha ocHoBe DexepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny, TpeOOBaHMI K pe3yidbTaTaM OCBOCHHS  (enepalbHON  00pa3oBaTenbHON
nporpammel cpeaHero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbXx B DenepabHOM
rocynapctBeHHOM oOpasoBarenbHoM crangapre COO, ¢ yuérom Konmeniuu mpemnomaBaHust
yueObHoro mpenMera «XuMHsS» B 00pa3oBaTelbHBIX opranmsanusx Poccuiickoit ®enepanumy,
peanu3yomux OCHOBHBIE 00pa3oBaTeIbHbIe IPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTerun
pasBuTusa Bocriutanusi B Poccuiickoit Deaepannu Ha mepuon ao 2025 roma» (Pacmopspkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUsL Ha YpOBHE YIIyOJIEHHOTO W3Y4YECHHs 3aHMMAET Ba)KHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanusi ywammxcsi 10-11 kiaccoB. WM3ydyenue mnpenmera,
peanuzyemMoe B yclIoBHiIX AudGepeHIIMPOBAHHOTO, MNPOPUIBLHOTO OO0Yy4YeHHUs, TMPU3BAHO
obecreunTh 001Ie00pa3oBaTENbHYI0 U OOIIEKYJbTYPHYIO IMOJATOTOBKY BBIITYCKHHUKOB IIIKOJIBI,
HEOOXOAUMYIO JJIsl afanTaliul UX K OBICTPO MEHSIOIIMMCS YCIOBHMSM JKH3HHM B COLIMYyME, a
TaKXKe IS MPOAOIDKEHHS OOY4YEeHHs B OpraHU3alusaxX Npo(ecCHOHAIBHOTO 00pa3oBaHMs, B
KOTOPBIX XUMHUS ABJISETCS OJJHOU U3 MPUOPUTETHBIX TUCIUILINH.

B mnporpamme mo XuMUM Ha3Hau€HUE IMpeaAMeTa «XUMHUS» TMOJIydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OcHoOBomnosaratomumu nonoxenusmu ProC COO o
B3aMMOOOYCIIOBIIGHHOCTH II€JIeH, COJIepKaHuUs, Pe3yIbTaTOB 00Y4YeHUsI U TPeOOBaHUN K YPOBHIO
MOJATOTOBKU BBIMYCKHUKOB. CBUAETEIHCTBOM TOMY SIBJISIOTCS CIEAYIOLIUE BBINOJIHSIEMBbIE
POrpaMMoOil Mo XUMUU HYHKIUU:

e UH(QOPMAIMOHHO-METOINYECKas, peaju3alus KOTOpod oOecreunBaeT TMOJydeHHe
MPEJICTAaBICHUS O LIEJSAX, COAEP)KaHUU, OOIIel cTpareruu oO0y4yeHUs, BOCIHMTAHUSI U
pa3BUTH O0YyYarOIMXCA CPEICTBAMH MpPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpast peaycMaTpUBaeT oIpeJieNieHue:
OPUHIUIIOB  CTPYKTYPHUPOBaHMS M  MOCJIEIOBATENBHOCTH M3Y4YECHUs Yy4eOHOTO
MaTepuaia, KOJWYECTBEHHBIX M KAa4ECTBEHHBIX €ro XapaKTepUCTHK; MOIXOIO0B K
(GbOpMUPOBAHUIO COAEPKATETLHON OCHOBBI KOHTPOJISI M OIEHKHM 0Opa30BaTeIbHBIX
JOCTIDKEHUH 00ydJaromuxcs B paMKax HTOTOBOHM arrectauuu B (OpMe eIUHOTO
rOCyJapCTBEHHOTO 3K3aMEHa 110 XUMUH.

[Tporpamma asist yrinyOJI€HHOTO U3y4EHUS XUMUHU:

® YCTaHABIIMBACT MHBAPUAHTHOE MPEIMETHOE COAEpIKaHUE, 00s3aTeNbHOE IS N3yUCHUS
B paMKax OTAENbHBIX  Hpoduiei, mnperycMaTpuBaeT  paclpeneieHue Hu
CTPYKTYPHUPOBAHHUE €ro IO KJIACCaM, OCHOBHBIM COJEpKATEIbHBIM JIMHUSAM/pa3/ienaM
Kypca;

e 1aéT MpUMEpHOE pacrpesielieHne y4eOHOro BpeMEHH, PEKOMEHIyeMOro JJIsi U3y4eHHUs
OTJENBHBIX TEM;

e [peularaeT MNPUMEPHYIO IIOCIIEAOBATENbHOCTh HM3yYeHHS Y4eOHOro marepuaia ¢
y4€TOM JIOTUKH IOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 HMHTEpIpeTaluio Ienell M 3afady M3y4deHHs NpeaMera Ha
yrIIyONnEéHHOM YpPOBHE € Y4Y€TOM COBPEMEHHBIX HMPUOPUTETOB B CHUCTEME CPEIHETO
oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKHU IJIAHUPYEMBIX Pe3yIbTaToB



OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHONM MPOrpaMMbl CPEIHETO OO0IIero oO0pa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUH OOYYaIOIIETOCsT 10 OCBOCHHUIO COJCpKAHUS
npeaMeTa.

[Io Bcem Ha3BaHHBIM TO3UIMUSAM B TporpaMme IO XHUMHHU MpeIyCMOTpeHa
IIPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMUU Ha YpOBHE OCHOBHOro oOIero oOpa3oBaHus. 3a
npenenaMu  yCTaHOBJICHHOW MPOTrpaMMON IO XUMHUHU  00s3aTeNbHON  (MHBapHAHTHOM )
COCTaBJISIIOLIEH co/lep:kaHUs y4eOHOTO MpeaMeTa « XUMUsS» 0CTa&éTCsl BO3MOXKHOCTh BbIOOpa €ro
BapHaTUBHON COCTABJIAIONIEH, KOTOpask TOJIKHA ONPEAEATHCS B COOTBETCTBUH C HAIPaBJIEHUEM
KOHKPETHOTO Mpoduiisi 00ydeHHUS.

B coorBerctBuM ¢ koHuentyaibHbIMH TonoxkeHusMu PI'OC COO o Ha3HaueHUM
npeaMeToB 0a30BOro M yriayOa&€HHOTO ypoBHEH B cucteMe AudepeHInpoBaHHOTO 00yYeHUs Ha
YpOBHE CpeHero oo0iiero oopa3oBaHusl XUMHUS HA YPOBHE YIiyOJIEHHOIO M3YUYEHUS HaIpaBlIeH
Ha pean3aliilo I[PEEeMCTBEHHOCTH C IMOCIEAYIOIUM 3TalloM IOJIY4YEHHsS XUMHYECKOIO
o0pa3oBaHUsl B paMKaX MW3Y4YEHHUS CHEIMAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKUX
JTUCIUIUIMH B By3aX M OpraHU3alUsiX CpeaHero npodeccuoHanbHoro oopazoBanus. B atoit csizu
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacHIMpeHue u
yIIIyOJieHHEe TEOPETHYECKOW M TMPAKTHUECKOW IMOATOTOBKM OOYyYaloIIuXcs, BbIOpaBIIUX
ornpenenéHHbIA MpopmIb 00ydyeHUs,, B TOM YHCIIE C MEPCHEKTUBON MOCIEAYIOIEro NOIyYeHUs
XUMHUYECKOTO 00pa30BaHUs B OPTaHU3aLUAX MPOPECCHOHAIBHOTO 00pa3oBanus. Hapsay ¢ atum,
B cBere TpeOoBanuii ®I'OC COO k miaHUpyeMbIM pe3yiabTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHON MPOTpaMMbl CPETHEr0 00ILIero oOpa3oBaHUs U3YUCHHE IMpeaMeTa «XUMUs
OPUEHTHPOBAHO TAaKXe Ha PEeIICHUE 3a/1a4 BOCIUTAHUS U COLIMAIBHOTO PAa3BUTHS 00yYarOIIUXCS,
Ha GOPMUPOBAHUE Y HUX OOIIEMHTEIUIEKTYAIbHBIX YMEHHI, YMEHHUI pallioHaTU3aluy y4eOHOTro
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, HUMEIONIMX  MEXAUCIUILUIMHAPHBIH,
HaJIIPEIMETHBINA XapaKTep.

CocTaBisiomuMu IpeaMera «XUMHUS» Ha ypPOBHE YIIIYOJNEHHOTO HM3YyUYCHHS SIBIISIOTCS
yrayOnénnble Kypebl — «Opranuueckas xumusi» u «OOmas U Heopranudeckas xumus». [lpu
OTpefieNIieHuU TOJXO0J0B K OTOOpY U CTPYKTYPHOM OpraHH3allMd COJECpXKaHUS 3THX KypCOB B
nporpaMMe Mo XMMHUH 3a ocHOBY HpuHATH nojoxenus ®I'OC COO o paznuuusax 6a30BOro u
yrIIyONnEHHOTO YPOBHEH M3yUeHHUs IPEaMETa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas Xumus» u «OOmas v HeopraHuyeckas
XUMUS» COCTABIISIET COBOKYIHOCTh MPEIMETHBIX 3HAaHUN U YMEHUH, OTHOCSIIMUXCS K 0a30BOMY
YPOBHIO M3yd€HUs INpeAMETa. JTa CUCTEMa 3HAHUM IOJIydaeT ONpEIelEHHOE TEOPETUYECKOe
JIOTIOJTHEHWE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonpmmmii  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs IMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIWMYEHHUS 00bEMa 3HAHMM O XMMHYECKUX DJJIEMEHTaxX U
CBOWCTBaX MX COCTUHEHUN Ha OCHOBE PACIIUPEHUS M YIIIYOJICHHs MPEICTaBICHUH O CTPOCHHH
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHUS PEAKIUi, pacCMaTpUBAaEMBbIX C
TOUYKH 3pEHUS] XUMUYECKOW KUHETUKU U TePMOJAUHAMUKHU. V3yueHue nepuoauyeckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJIEMEHTOB  0Oa3upyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJICTABICHUIX O CTPOSHHH aTOMa. XUMUYECKast CBSA3b OOBSICHSACTCS C
TOYKU 3PEHHS] HEPreTHUECKUX HM3MEHEHUH mnpu e€ o0pa3oBaHUM U PA3pPYyLICHUH, & TAKKeE C
TOYKH 3pEHUs MexaHu3MoB € oOpazoBaHus. HM3yueHHe THUIOB peakuil JOMOJHAETCS
dbopMupoBaHUEM MpeACTaBICHUI 00 AMEKTPOXUMHUUYECKUX MPOIEccax U JIEKTPOIN3E PacIyiaBOB
U pacTBOpPOB BeUIECTB. B Kypce OpraHMYeckod XHMMHMM IIPM PACCMOTPEHHUHM PEAKLIUOHHOU



CIOCOOHOCTH COCIUHEHUN yNemseTcss 0co00e BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX dddekTax,
0 B3aUMHOM BJIUSITHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakiiuil.
Ocoboe 3HaYeHHe UMEET TO, YTO Ha COJECpKAaHHWE KYpPCOB XUMHH YIIyOJIEHHOTO YPOBHS
U3YYEHHUs JUIS KIJIACCOB OMpenenéHHOro npoduis (riaaBHbIM o0pa3oM Ha HX CTPYKTYpy U
XapakTep JOMOJHEHHUH K o0Iel crucTeMe MpeIMEeTHBIX 3HaHUI) OKa3bIBalOT BIUSHUE CMEXKHBIC
npeaMmersl. Tak, Hampumep, B COAEp)KaHUU TpeAMeTa s KIacCOB XMMHUKO-(PH3HUECKOTO
npodwis 00JbIIOe 3HAYCHHE OYAYT UMETh 3JIEMEHTHl y4eOHOro Marepuana 1o oOIel XUuMUH.
[Ipy u3yueHuwu mnpenMera B JAHHOM cliydyae akIeHT OyleT cieflaH Ha OOLIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPUN B XUMHUHU U B (PU3UKE: aTOMHO-MOJIEKYJIIpHAsi TEOpUs
(MonexynsipHass Teopus B (HU3MKE), 3aKOHBl COXpPAHEHHS MacChl W DSHEPruM, 3aKOHBI
TEPMOJANMHAMMKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOEHUH BEILECTB U APYTOE.
B 10 e Bpems B colep:kaHUU MpeaMeTa ISl KJIAaCCOB XUMHUKO-OMOIOTHYECKOro mpoduis
OonbIIMIA yAETbHBIN Bec OyleT MMETh OpraHuueckas XuMusa. B aTom ciydae mpenocraBisercs
BO3MOXHOCTB JJIs1 60s1ee 00CTOATEIIEHOTO pACCMOTPEHUSI XUMHUYECKOM OpraHu3alMy KJIETKH Kak
OMOJIOTHYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPHMEPY, TaKUE CTPYKTYpHBIC
KOMIIOHEHTBI, KaK JHMMHJbI, OEIKU, YIJIEeBOJAbI, HYKIEUHOBbIE KUCIOTHI W npyrue. Ilpu stom
3HAHHS O COCTaBE M CBOMCTBAX IMpPEICTAaBUTENECH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CJIy’KaT OCHOBOM JUIS M3YUEHUS CYIIHOCTH MPOLIECCOB (POTOCHHTE3A, IbIXaHHs], MTUIIEBAPECHUSI.
B muane ¢opmupoBaHUS OCHOB HAYYHOTO MHPOBO33PEHMS, OCBOCHHUS OOIIEHAYYHBIX
METOJIOB TTO3HAHUS U OMbITa MPAKTHYECKOTO MPUMEHEHUS HAY4YHbIX 3HAHUI U3ydeHue mpeamMera
«Xumus» Ha yYrayOJaEHHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C Yy4eOHBIMU
peaMeTaMu, BXOSIIIMMHU B COCTaB MPEIMETHBIX o0nacTeil «EcTecTBeHHO-HAyYHBIE IPEIMETHI»,
«Matemaruka 1 uHpopMaTuka» U «PycCKuil sI3bIK U JIUTEPATYypay.
[Tpu uzyuyenun ydeOHOro mpeamera «XUMHUS» Ha YriayOlIEHHOM ypOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero obmero oOpa3oBanus (Ha 0a30BOM YPOBHE), 3amadei
NEPBOCTENICHHON 3HAYUMOCTH SIBJSIETCS (OPMHPOBAHHME OCHOB HAYKHM XUMHHU Kak OOJIAaCTH
COBPEMEHHOI'0 €CTECTBO3HAHMsI, IPAKTHUUECKON JEATEIIBHOCTH YEJIOBEKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Perienue 3Toit 3a1aun Ha yriayOJaEHHOM YPOBHE M3y4deHUs
mpeaMeTa npeArnosaraeT pealu3anuio TakuX Lesei, Kak:
e (opmupoBaHUE MPEICTABICHUNA: O MaTEpPUAIHLHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTH SIBJIEHUHM MPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e Benymeil posin B 00eCleYeHUN YCTOWYMBOTIO Pa3BUTHS YEIOBEUECTBA: B PELICHUU
npo0JieM SKOJOTHYECKON, PHEPreTUYeCKOW M MUIIEBOW OE30MacHOCTH, B Pa3BUTHH
MEJMIMHBI, CO3/JaHWM HOBBIX MaTEpPHUAJOB, HOBBIX MCTOYHHUKOB JSHEPIUH, B
obecrieueHnn palMOHATILHOTO MPUPOIONOIB30BAHNUS, B ¢dbopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl YEJIOBEKA, a TAKXKE SKOJIOTUYECKH 0OOCHOBAaHHOTO
OTHOILIEHHUSI K CBOEMY 3/10POBbIO U IPUPOJHON CPEAE;

® OCBOCHHME CHCTEMBl 3HAHMM, JICKAIIUX B OCHOBE XUMHUYECKOM COCTaBJISIOUIEH
€CTECTBCHHO-HAYYHOW KapTHUHBI MHpa: (YHIAMEHTAIBHBIX MOHITHIA, 3aKOHOB H
TEOpUN XHWMHHU, COBPEMEHHBIX MPEACTAaBICHUI O CTPOCHMM BEUIeCTBa Ha Pa3HbBIX
YPOBHSIX - aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX U KHUHETHMUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHMSI XHMHUYECKUX
peakIyii, 0 XMMUYECKOM PaBHOBECHH, PACTBOPAX U JHMCIIEPCHBIX CUCTEMaX, 00 00IInX
HAyYHBIX IPUHLUINIAX XUMHUYECKOTO TPOU3BOJICTBA;

e (QopmupoBaHue y O0OYyYarOMIMXCS OCO3HAHHOTO TMMOHMMAHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHYECKHX 3HAHUM 11 OOBACHEHUS KIIOYEBBIX HIeH U mpobiieM



COBPEMEHHON XWMHH, IS OOBSCHEHHUS M TPOTHO3WPOBAHUS SIBJICHHM, HMEIOIIUX
€CTECTBCHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO peIIeHHs] MpoOieM, CBS3aHHBIX C
XUMHUEH, IIPOTHO3UPOBAHMS, AaHaIM3a M OLEHKU C MO3ULUH OIKOJIOTMYECKON
0€30MacHOCTH TTOCJIEICTBHI OBITOBOM M MPOU3BOJACTBEHHOU IEATEIHHOCTH YEJIOBEKA,
CBS3aHHONW C XHWMHUYECKHM IPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U TIEpepadOTKOM
BCIICCTB;

yrayOJieHne TIPEACTABICHUN O HAyYHBIX METOJaxX IMO3HAHUS, HEOOXOIUMBIX ISt
NpUOOpPETEHUs] YMEHUI OPUEHTUPOBATHCS B MHUPE BEIIECTB H OOBSICHEHUS] XUMUIECKUX
SABJICHUW, WMEIOIIMX MECTO B TMPUPOAE, B MPAKTUYECKON EATEIBHOCTH H
IIOBCEIHEBHON KU3HU.

B muane peanuzanuu  NEpBOOYEPENHBIX BOCHUTATENBHBIX M PAa3BUBAOIUX (YHKIUN
[EJOCTHOW CHUCTEMBI CPETHEro OOIIero oOpa3oBaHUs MPHU W3YYCHHH IpeaMeTa «XHUMHUS» Ha
yrIyOJIEHHOM YPOBHE 0COOYIO aKTyalIbHOCTh MTPHUOOPETAIOT TAKKE ICNIA U 3aJ1a4H, KaK:

BOCIIUTaHHE YOCKIEHHOCTH B IIO3HABAEMOCTH SIBIICHUU TPHUPOABI, YBAXKCHHUS K
nporeccy TBOpYECTBa B OOJIACTH TEOPETHYECKMX W TPUKIAJHBIX HCCICIOBAHUN B
XUMHH, (POPMHUPOBAHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIlMM K OOYYEHHWIO M MO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHSI O0IIIEYEIOBEYECKIX [IEHHOCTEH;

pa3BUTHE  TIO3HABATENBHBIX  HMHTEPECOB, HMHTEIUICKTYyaIbHBIX ¥  TBOPYECKUX
CrocoOHOCTEN 00yJarommxcsi, GOPMUPOBAHUE Y HHUX CO3HATEIHHOTO OTHOIICHUS K
caMo0OOpa3oBaHUI0O W HEMPEpPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEITHOU
popeCCHOHATHPHON M OOIIECTBEHHOW IESTeIhbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M TIOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HH,

dopMHpOBaHWE YMEHHIA W HAaBBIKOB Pa3yMHOTO MPHPOJOIOIB30BAHMS, pPa3BHTHE
DKOJIOTMYECKON  KYIbTYphl, TPUOOpPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HOU
AKOJIOTUYECKOU JIEATENBHOCTH.

OO0miee 4yUCIO YacoB, MPEIYCMOTPEHHBIX MAJIi M3yYEHUS XUMUU Ha YIriyOJEHHOM YpOBHE
cpenHero oOmero oopazoBaHus, coctaBisieT 204 dacos: B 10 kmacce — 102 gaca (3 4daca B
Henento), B 11 kimacce — 102 gaca (3 yaca B HeeInIo).



COJAEP/KAHUE OBYYEHUA
10 KJIACC

OPI'AHHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHH.

[Ipenmer u 3HaUEHNE OPraHUYECKON XUMUH, IPEICTABICHNE O MHOTOO0Pa3HH OPraHUnYEeCKUX
COCTUHEHU.

DJEKTPOHHOE CTPOEHHUE aTOMa YIJIepoia: OCHOBHOE U BO30YKAEHHOE COCTOSTHUS.
BanenTHble BO3MOKHOCTH aToMa yriaepoaa. XuMHU4ecKas CBsI3b B OpPraHU4YECKUX COCIUHEHUSX.
Tumnbl ruOpuau3auy aTOMHBIX opOuTaneit yriaepoaa. MexanuzMbl 00pa3oBaHUsl KOBAJICHTHOM
cBs13U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). THITBI IEpeKPHIBAHKS aTOMHBIX OpOUTANICH, G- U T-
cBs3u. OnuHapHas, TBOWHAs U TpoitHas cBs3b. CrocoObI pa3phiBa CBSA3EH B MOJIEKYJIaxX
OpraHnyecKkux BemiecTB. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKIeopuiie U AIeKTpoduie.

Teopus crpoeHns opraHnueckux coequHeHuit A.M. bytinepoBa u coBpeMeHHbIE
MPEJICTAaBJICHUS] O CTPYKTYPE MOJIEKYJ. 3HaUeHHE TEOPUU CTPOEHUS OPTaHNYECKUX COeIMHEHUH.
MonekynsipHble U CTPYKTypHbIE (popmysibl. CTpYKTYpHBIE (OPMYIIbI pa3IMUHbIX BUOB:
pa3BEpHyTas, COKpall€HHas, ckeineTHas. Mzomepus. Bunabsl uzomepun: CTpykTypHas,
MIPOCTPAHCTBEHHAs. DIEKTPOHHbIE 3((EKTHI B MOJIEKYIaX OPraHUUECKUX COCTMHEHUIN
(MHAYKTUBHBIN 1 ME30MEPHBINA d(DPEKTHI).

[Ipeacrasnenue o kiaccupuKaMy OPraHMIecKuX BemecTB. [loHsaTre 0 QyHKIIMOHATBHON
rpynne. ['omonorus. 'omonornyeckue psaapl. CucreMaTudeckas HOMEHKIIATypa OpraHUYeCcKUX
coequnenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJCIBHBIX NPEICTABUTENICH.

OcobeHHOCTH U KJTacCU(PUKAIHS OPTraHNYEeCKUX peakiuii. OKuCIuTeIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH B OPraHUUYECKONH XUMHUU.

DKcrepuMEHTAIIBHBIE METO/IbI M3yUEHUS BEIIECTB U UX NPEBPALLEHUI: O3HAKOMIICHHE C
o0pa3iaMu OpraHMYeCcKuX BEIIECTB M MaTepuallaMi Ha UX OCHOBE, OTIBITHI 110 MPEBPALLCHUIO
OpPraHMYECKUX BEIIECTB IPU HarpeBaHuU (TJIaBJIeHUE, 00YTJIMBaHUE U TOPEHUE), KOHCTPYHUPOBAaHUE
MojieJIell MOJIEKYJT OPraHUYECKUX BEIECTB.

YrieBoaopoasl.

Anxanbl. ['oMonornueckuii psii ankaHoB, o0mias popmMyiia, HOMEHKIATypa U H30MEpHsI.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY alKaHOB, SP°-rHOPUIM3aIlis AaTOMHBIX
opOuTazneit yrieposaa, 6-cBsi3b. OU3nUecKue CBONCTBA aTKAHOB.

XUMHYeCcKHe CBOMCTBA aIKAaHOB: PEaKLUU 3aMEIIeHHsI, N30MEepU3aIIH, JeTUIPUPOBaHHUS,
LUUKJIM3AIUY, TUPOJIN3a, KpeKuHra, ropenus. [IpeacraBienue o MexaHu3Me peakuid pajauKaaibHOTO
3aMeLIEHUS.

Haxoxpaenue B mpupoae. CriocoObI ojyueHus: U MpUMEHEHHUE alIKaHOB.

[Huxnoankansl. O6mIast popMyna, HOMEHKIAaTypa u u3omepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHUX CBOMCTB MaJbIX (LIUKIIOMPOTIaH, TUKIO0YyTaH) U OOBIYHBIX (IIUKIIOTICHTAH,
[IUKJIOT€KCaH) UKI0aIKaHOB. CriocoObl MOTy4yeHHs U IPUMEHEHNE [IUKIJIOATKAHOB.

Ankenbl. ['oMOOTHYECKU Psijl AIKEHOB, 0011as opMysia, HOMEHKIATypa. JJIECKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJT alIKeHOB, SP>-THOPHAM3AIMS AaTOMHBIX OpOUTasIell yraepona,
o- 1 m-cBA3u. CTpyKTypHas U reoMeTpuueckas (Luc-Tpanc-) uzomepus. dusnueckue cBoiicTBa
QJIKEHOB. XMMUYECKHE CBONCTBA: PEAKIIMH PUCOECTUHEHUS, 3aMEILIEHUS B O-IIOJIOKEHHE ITPU



JBOMHOM CBS3M, oJMMeEpU3aluu U okucienusd. [Ipasuio MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOHYIO cBsI3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHE AIKESHOB.

Ankanuensl. Kiaccuduxanus ankaaueHoB (conpsKEHHbIE, N30JUPOBaHHBIE,
Kymynuposanuvie). OCOOEHHOCTH IEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOUCTB CONPSKEHHBIX
aueHoB, 1,2- u 1,4-npucoenunenue. [lonumepuzaius conpskEHHBIX AueHOB. CriocoObl MOTyYeHHs
Y IPUMEHEHNUE AJIKaINE€HOB.

AnkuHbl. ['OMONTOTHYECKU Psijl AIKMHOB, 001as GopMyIia, HOMEHKJIATypa U H30MEPHSI.
DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKUHOB, SP-THOPUAN3aLUs aTOMHBIX
opbOuraneit yrnepona. @usnueckue CBOMCTBA aTKUHOB. XUMHUECKHUE CBOMCTBA: peaKluu
IIPUCOEANHEHNS, TUMEPU3ALINY U TPUMEPHU3aLUH, OKHUcIeHHs. KuCIOTHBIE CBONCTBA aJIKMHOB,
MMEIOIINX KOHIIEBYIO TPOHHYIO CBsA3b. KauecTBeHHBIC peakiini Ha TPOUHYIO CBsI3b. CITOCOObI
IIOJIy4YEHUS U TIPUMEHEHUE AJIKUHOB.

ApomaTthueckue yriaeBoAopos (apeHsl). ['oMonorndeckuii psit apeHoB, obmas popmyna,
HOMEHKJIATypa 1 U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI OE€H3071a.
dusnyeckue CBOMCTBA apeHOB. XMMHYECKHE CBOMCTBA OEH30J1a ¥ €70 TOMOJIOTOB: PEaKIIUU
3aMelleHus B 0EH30JbHOM KOJIBLIE U YTJIEBOJOPOIHOM pajuKaie, peakliuu PUCOEAUHEHUS,
OKHCJICHHE TOMOJIOroB 6eH3ouna. [IpencraBienue 06 OpueHTHPYIOLIEM JACHCTBUU 3aMeCTUTENEH B
OEH30JIbHOM KOJIbLIE Ha MMPUMEPE ANKHIBHBIX PaJIiKaIoB, KapOOKCUILHOM, THAPOKCUIBHOM, aMUHO-
Y HUTPOT'PYIIIBI, aTOMOB I'ajloreHoB. OCOOEHHOCTH XUMHUYECKUX CBOWCTB CTUPOJIA.
[Tomumepu3anus ctuposia. CriocoOsl NOTY4YEHUS U IPUMEHEHHE apOMAaTUYECKUX YIIIEBOJOPO/IOB.

[Tpuponnsiii ra3. Ilonytasie HedTsaHbIe Ta3bl. HedTh 1 €€ npoucxoxaenune. KameHHbIH yroib
U TIPOJIYKTHI ero nepepadotku. CriocoOwl mepepaboTku HEPTH: MEPETrOHKA, KPEKUHT (TEPMUYECKUH,
KaTATUTUYECKHH ), pudopMuHT, Tposn3. [IpoaykTsl nepepaboTku HEPTH, X TPUMEHEHUE B
IPOMBIIIICHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEKIY PA3IMYHBIMU KJIACCAMH YIJIEBOAOPOJOB.

DJIEKTPOHHOE CTPOEHUE raJOreHIPOU3BOAHBIX YTIIIEBOLOPOAOB. Peakiny 3amereHus
rajloreHa Ha rupOKCOTpyIIy, HUTPOrpyniy, IUaHOrpyniy, aMuHorpynmy. JlelictBue Ha
TaJIOTEHITPOU3BOIHBIE BOAHOIO U CIIMPTOBOTO pacTBOpa IEno4n. Bzaumonencreue
IUTaJOre€HAIKaHOB ¢ MarHWEM U IMHKOM. [IoHATHE 0 METaUIOOPraHUYECKUX COCIUHECHMSIX.
Vcnonp30BaHue raloreHnpoOr3BOIHBIX YIIIEBOAOPOAOB B ObITY, TEXHUKE U IPH CUHTE3€
OpPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIIBHBIE METO/IBI M3YUEHUS BEIIECTB U UX NIPEBPALLICHUI: U3y4YEHUE
(bU3M4YECKHUX CBOMCTB yIiI€eBOAOPOAOB (PAaCTBOPUMOCTD), KAUECTBEHHBIX pPeaKIUil yriIeBoOA0POI0B
pa3NUYHBIX KJaccoB (oOeciBeunBaHuEe OPOMHOM MM MOJHOM BOJBI, pacTBOpA MepMaHraHara
KaJusl, B3aMMO/ICHCTBHE alleTHIIEHA C aMMUAYHBIM pacTBOpoM okcua cepedpa(l)), kauecTBeHHOE
oOHapyKeHHE yIiiepojia ¥ BOJIOPOJia B OPraHMUECKUX BEIECTBAX, OIyYEHUE STHIICHA U U3yUCHHE
€ro CBOICTB, 03HaKoMIIeHHE ¢ KosekusiMu «HedTe» u «Yronby, ¢ o6pazuamu miacrMace,
Kay4yKOB U PE€3MHbI, MOJECINPOBAHUE MOJIEKYJ YIJIEBOAOPOJOB U IraJIOr€HIIPOU3BOIHBIX
YIJIEBOIOPOOB.

Kuciaopoacoaepxamue opraHu4ecKue COeAHHEHUs.

IIpenenpHble 0JHOATOMHBIE CIUPTHI. CTPOEHUE MOJIEKYJI (Ha IpUMEpPEe METAHOJIA U ITAHOJIA).
I'omonoruueckuii psa, obmas popmynna, H30MepHsi, HOMEHKJIaTypa u kiaccuduxanus. Ouznyeckue
CBOMCTBA MPEEIbHBIX OJJHOATOMHBIX CIIUPTOB. BOgOpOIHEIE CBA3M MEXKIY MOJIEKYJIaMH CIIUPTOB.
XUMUYECKUE CBOMCTBA: PEAKIIUH 3aMEILECHNUS, AETUAPAaTallul, OKACICHHS, B3aUMOJECHCTBHE C
OpPraHMYECKUMHU U HEOPTaHWYECKUMU KucnoTtamu. KadyecTBeHHas peakuysi Ha OTHOATOMHBIE



cnupThl. JleiicTBre STaHONA U METaHOJIa Ha OpraHu3M 4enoBeka. CrocoObl MOTydeHus U
MIPUMEHEHHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie adupsl, HOMeHKIaTypa 1 u3omepusi. OCOOEHHOCTH QU3UUECKUX U XUMUYECKHUX
CBOMCTB.

MHOT0aTOMHBIE CIUPTHI — ITHJICHTIIMKOIb U TNIUIEpHH. OU3NYECKUE U XUMUIECKIE
CBOMCTBA: peaklMy 3aMeIICHUs1, B3aUMOICUCTBUE C OPrAaHMUYECKUMU U HEOPTraHUYECKUMHU
KHCIIOTaMHU, Ka4eCTBEHHAsl peaKius Ha MHOI0aTOMHbIE cIUPTHL. [IpencraBienre o MmexaHuzMe
peaknuii HykieohuIbHOTO 3amernieHus. JleiicTBue Ha opranu3m yenoBeka. CriocoObl MoTydeHus 1
MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHe MOJICKYIIbI, B3AUMHOE BIUSHUAE THIPOKCOTPYIIBI M OEH30IHOTO SIpa.
®dusnueckue cBoicTBa henona. OCoOOEHHOCTH XUMUUECKUX CBOMCTB (eHosa. KauecTBeHHBIC
peaknuu Ha GeHoi. TokcnaHocTh GeHosna. CriocoOb! MoTydeHUs U TpuMeHeHue (heHoa.
®denonpopManbaeTuaHAs CMOJIA.

KapOoHunbHBIE COSTUHEHUS — AIBICTHIBI U KETOHBL. DJIEKTPOHHOE CTPOSHUE KapOOHMIIEHOM
rpynmnsl. 'oMosorudeckue psabl anbIeru10B U KETOHOB, 0011ast popmyna, H30MepHs U
HOMEHKJIaTypa. du3ndeckre CBONCTBA AJIbJACTHIOB U KETOHOB. XMMHUUYECKHE CBOMCTBA AJIbJIETHU]IOB
1 KETOHOB: peakiuu npucoeAnHeHus1. OKUCIEHNUE aabJIern10B, KAUeCTBEHHbIE PEaKIIUKU Ha
anpaeruibl. CriocoObl MOTYYSHHS U IPUMEHEHHE aJTb/ICTHI0B U KETOHOB.

OAHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3oMepus 1 HoMeHKIaTypa. @u3nueckre CBOMCTBA OJTHOOCHOBHBIX
peeIbHBIX KapOOHOBBIX KHCIOT. BOgOpOIHBIC CBS3HM MEXKIY MOJIEKYJIaMH KapOOHOBBIX KHUCTIOT.
XUMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEaKLUs ATEPUPHUKALINU, PEAKIIUH C yIacTHEM
YTJIEBOJIOPOIHOTO panrkaia. OcoOOEHHOCTH CBOMCTB MypaBbHHOM KUCIOTHI. [loHsTHE O
MIPOM3BOIHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX dupax. MHOrooO6pa3ue kKapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HEMIPEAETbHBIX U APOMATUYECKUX KapOOHOBBIX KUCIIOT, JUKAPOOHOBBIX
KHUCIIOT, THIPOKCHKAPOOHOBBIX KHCIOT. [IpencTaBuTenu BEICIINX KapOOHOBBIX KHCIIOT:
CTeapuHOBAs, MATbMUTUHOBAS, OJICHHOBASL, IUHOIE8AS, TUHOAEeHO08ds KUCTIOTh. CrIoCOObBI
MOJIy4YEHUs U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnsie a3¢upsbl. ['omonmornueckuii psa, odmas hopmysa, H30MepHusi 1 HOMEHKJIATypa.
@u3nuecKue U XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KMCIION U ILEIIOYHOU Cpesie.

Kupser. Ctpoenue, pu3ndeckiue 1 XUMUIECKHE CBONCTBA )KUPOB: TUIPOIIH3 B KUCION U
1enouHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPIKALINX OCTATKH HETIPEAETbHBIX )KUPHBIX
KUCIO0T. JKupsl B IpUpoe.

MpbLT4 KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE CHCTBHUE.

OOm1as xapakTepucTHKa yriaeBojoB. Kinaccudukanus yriaeBoaoB (MOHO-, TU- U
norcaxapuasl). MoHOcaxapuabl: TIIIOK03a, PpyKTO3a, raakTo3a, pudo3a, 1e30Kkcuprudo3a.
®u3nYecKre CBOKMCTBA U HaX0XAEHUE B pupoe. PoToCMHTE3. XUMHUECKHUE CBOMCTBA IITIOKO3bI:
PEaKIuy C y4acTHEM CIUPTOBBIX U AlIbJETUTHON TPYIII, CIUPTOBOE U MOJIOYHOKHCIIOE OPOKECHHE.
[IpumeneHue riarKo3bl, €€ 3HAYEHUE B )KU3HEACATENRHOCTH OpraHusma. Jlucaxapuasl: caxaposa,
MasbTO3a U JIakTo3a. BoccTanaBnuBaromye 1 HeBOCCTaHABIMBAIOIIHE qucaxapuibl. [ uaponns
nucaxapunoB. Haxoxxenue B npupoje u npumenenue. [lomucaxapuapl: kpaxmai, [IUKOTEH U
nesutono3a. CTpoeHre MaKpoMOJIEKYJ KpaxMala, TIIMKOTeHa U 1EeJUTi0103bl. dU3nueckue CBOMCTBa
Kpaxmasa ¥ eJUTFOJI03bl. XUMHUYECKUEe CBOMCTBA KpaxMalia: THAPOIU3, KadeCTBEHHAS PEaKIUs C
nooM. XUMHUYECKHE CBOMCTBA LIEUTIONIO3bI: THAPOIIU3, TOoydyeHue 3PpUpoB 1est003bl. [lonsatue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).



DKCnepUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEILIECTB U MX MPEBPAIICHUI: pACTBOPUMOCTh
Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJECICTBHE ITAHOJIA C HATPUEM, OKUCIIEHUE 3TUJIOBOTO CIIUPTa B
aNbJETU] HAa PACKATIEHHON METHON ITPOBOJIOKE, OKUCIEHUE 3THIIOBOIO CIIUPTA IUXPOMATOM KaJHs
(BO3MOYKHO HCIT0JIb30BAHUE BUICOMATEPHAIOB), KAUECTBEHHBIE PEAKIMH HA albJETHbI (C
ruapokcuaom auammuncepeopa(l) u ruapoxcuaom meau(ll)), peakuus riuuneprHa ¢ TUAPOKCHIOM
meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KUCIIOTBI, B3aUMOAEUCTBHE pacTBOpa
TIFOKO3BI ¢ THApokcuoM meau(1l), B3anMoeiicTBre kpaxmaia ¢ HOJIOM, pelieHne
AKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «CrnupThl U (eHobly, «KapooHoBbie KUCIOTHL. CI0XKHBIE
3UPBD».

A3o0Tcoepikale OpraHnyecKkue coeInHeHus.

AMUHBI — OpraHnyeckue Npou3BoaHble aMmmuaka. Kiaccudukaius aMuHoB: anudaruyeckue
U apoMaTHYeCKUe; IEPBUYHbIE, BTOPUUHBIE U TpeTU4yHbIe. CTpOeHue MOJIeKyJ, oomas hopmyna,
M30MepHsl, HOMEHKIATypa U (PU3HUECKUE CBOMCTBA. XUMUYIECKOE CBOMCTBA an(haTHIeCKUX
aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aUMOICUCTBUE IEPBUYHBIX AMUHOB C a30TUCTOMN
KkucinoToi. Cosli aJKUIIaMMOHUS.

AHWIVH — NPEICTaBUTE]Ib AMUHOB apoMaThdeckoro pana. CTpoeHue anuwivHa. BzaumHoe
BIIUSTHUE TPYII aTOMOB B MoJieKyJie aHmwInHA. OCOOEHHOCTH XHMHYECKUX CBOWCTB aHUIJIMHA.
KauecTtBeHHbie peakiuyu Ha aHWIHH. CIIOCOOBI MOYYEeHUS U TPUMEHEHNE an()aTHIecKuX aMUHOB.
[TonydyeHnue aHWIMHA U3 HUTPOOEH3071a.

AmuHOkucnotel. Homenknarypa u uzomepusi. OTaenbHble IPEACTABUTENH 0-AMUHOKHCIIOT:
[JIMUMH, anaHud. Ou3ndeckre CBOMCTBa aMUHOKHUCIIOT. XMMUYECKUE CBOMCTBA aMUHOKHUCIIOT Kak
aM(pOTEePHBIX OPTAHUYECKUX COSTMHECHUHN, peaKIns MOJUKOHICHCAINH, 00pa30BaHKE MENTHIHON
cBA3U. brnonornyeckoe 3HayeHue aMUHOKHUCIOT. CUHTE3 U TUAPOIU3 MENTUIOB.

benku kak npupoaasie noaumepsl. [lepBuyHasi, BTopuyHas U TpeTHYHAs CTPYKTypa OEIKOB.
XuMuYecKue cBOMCTBa OENKOB: THAPOIIN3, AeHATYpallis, KaYeCTBEHHbIE PEaKIIMU Ha OEIIKU.

DKCrepuMEHTAIBHBIE METO/IbI N3YUEHUS BEIIECTB U UX MPEBPAILEHUI: paCTBOPEHUE OCITKOB
B BOJIC, JICHATYpAallUs OCJIKOB MPU HATPEBAHHH, [IBETHBIC PEAKIIUU Ha OCJIKH, pEIICHUE
SKCIEPUMEHTAIBHBIX 337a4 10 TeMaM «A30TcoiepkKalie OPraHuuYeCKUE COETMHEHUS» U
«Pacno3HaBaHNe OPraHUYECKUX COCTUHEHUI.

BricokomosieKyJISIpHbIE COeINHEHUS.

OcCHOBHBIE NOHITHUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BE€HO, CTENIEHb MTOJINMEPU3ALUH, CPEIHSS MOJIEKYIsIpHas Mmacca. OCHOBHBIE METO/bI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — IIOJIMMEPU3aLUs U OJUKOHACHCALNS.

[Tonmumepnsie MaTepuansl. [lnacTMaccsl (IOTUAITUIICH, TOJUIPOIIUAIICH, TOJIMBUHUIXIIOPHUI,
MOJIUCTUPOI, TOJIMMETHUIMETAKPUIIAT, TOTUKapOOHATHI, TOTUATHIICHTepedTanar). Y TuIu3anus u
nepepadoTKa MIacTUKa.

DnacToMephl: HaTypalbHbBIN KaydyK, CHHTETHUYECKUE KayqyKH (OyTaJHeHOBBIN,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUJIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, IIEePCTh, MIENK), ICKYCCTBEHHBIE (BUCK032, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[TonuMepsl cienuanbHOTO Ha3HAUYEHUs (Te(IIOH, KeBIIap, FIEKTPOIPOBOASIINE TTOTUMEPHI,
OunopasnaraeMbie TIOTUMEPHI).

DKCnepUMEHTaIbHbIE METO/IbI U3YUEHHUS BEIIECTB U UX MPEBPAIICHUIN: 03HAKOMJICHUE C
oOpa3iamMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB, pEIICHHE
SKCIEPUMEHTAIIBHBIX 337a4 110 Teme «Pacno3HaBaHue m1acTMacc U BOJOKOH.



Pacuérnpie 3amaun.

Haxoxaenne MoleKyisipHON (GOpMyITbl OpraHUIECKOTO COSTUHEHUS TI0 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIINX B €T0 COCTAB, HAXOXKACHHE MOJIEKYIISIPHON (OPMYJIIbl OpraHU4eCKOro
COETMHEHMS TI0 Macce (00bEMY) IPOTYKTOB CrOpaHus, IO KOJIMYECTBY BEIIECTBa (Macce, 00BbEMY)
MPOJYKTOB PEAKIIUU /UM UCXOAHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HDOPMYITBI
OpPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XUMHUYECKUX CBOMCTB HIIM CIIOCOOOB TOTyUEHUS,
oTpezieNIeHUE JI0JIM BBIXOJA MPOIYKTa peaklUy OT TEOPETUYECKH BO3MOMXHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EH PU U3ydyeHUHU opraHndyeckoil xumuu B 10 knacce
OCYIIIECTBIISIETCS Yepe3 UCTIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK U
MOHSTHM, TPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO111e ecTecTBEHHO-HAYYHbIE TIOHATHS: SBJIEHUE, HAYUHBIN (akT, runoresa, TeOpus, 3aK0H,
aHalu3, CHHTE3, KiIaccuukaius, HaOIAeHue, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIb,
MOJICJIUPOBAHUE.

®dusuka: MaTepus, aToM, JIEKTPOH, POTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUUECKHUI YPOBEHbD,
BELIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BellecTBa, (PU3MUECKUE BETUYUHBI, €IUHULIbI
M3MEPEHUS], CKOPOCTh, SHEPTHSI, MacCCa.

buonorus: kinerka, opraHu3M, 3KocucTeMa, Onocdepa, MeTadoInu3M, HACIEICTBEHHOCTb,
aBTOTPO(DHBIN U TeTEPOTPODHBIN TUII TUTAHUS, OpOXKeHUEe, HOTOCHHTE3, AbIXaHuE, OCIKH,
YTJIEBOJIbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTBHI.

I'eorpadus: mose3Hble NCKOMAaeMbIe, TOTLTHUBO.

TexHosOTHS: MUIIEBBIC TPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO TUTAHHUSI, MOIOIIHE CPEJICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESTEIBHOCTHBIM MOIXOJOM B CTPYKTYpE JHMYHOCTHBIX
PE3yNIbTaTOB OCBOCHMSI MPEAMETa «XHUMHUS» Ha YPOBHE CPEAHEro 001Iero o0pa3oBaHUsl BbIIEIECHBI
CIIEAYIOIIME  COCTaBIAIONIME:  OCO3HAaHHME  OOYyYAalOIIMMHUCS  POCCHMCKOM  IpakKIaHCKOU
HACHTUYHOCTHU; TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSATCIIBHOCTU U CAMOOIIPCACIICHUIO; HAJIMYUC
MOTHBAllMK K OOYYEHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYalOImUXCS PYKOBOJCTBOBATHCS
NPUHATHIMU B OOLIECTBE MpaBUJaMH M HOPMAaMH TOBEJCHHS; HAJIWYUE MPaBOCO3HAHMS,
AKOJIOTUYECKOM KYJIbTYPBHI; CHOCOGHOCTB CTaBUTH LCIIU U CTPOUTD )KU3HCHHBIC IJIAHBI.

JInuHOCTHBIE pE3yabTaThl OCBOCHHS Mpeamera «XHUMHS» OTPaXaroT CPOPMHUPOBAHHOCTH
OTbITa TIO3HABATENBbHOM M MPAKTUYECKOH AESITEeIbHOCTH O00YYaloIIMXCs B IpoLiecce peaau3aluu
00pa30BaTeNbHON 1S TEIbHOCTH.

JInuHOCTHBIE pE3yabTaThl OCBOCHHS Mpeamera «XHUMHS» OTPaXaroT CPOPMHUPOBAHHOCTH
OTbITAa MO3HABATENBHON M MPAKTHUECKOW NEATEIHLHOCTH OOYYaIOUIMXCS B MpOIecce peanu3anuu
00pa30BaTeNbHON IeATEIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpa:xIaHCcKOro BOCIMTAHMS:

OCO3HaHM OOYYAIOIIMMUCS CBOMX KOHCTHTYLIMOHHBIX NpPaB W OOS3aHHOCTEH, yBaXKEHHS K
3aKOHY U MPaBOIOPAAKY;



MPEACTABICHUSI O COLMAJBHBIX HOpPMax M TMpaBWIAaX MEXKIWYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM NEATENbHOCTH IMPHU CO3/IaHUU Y4E€OHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATENIbHBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTUX
MIPY aHAJIN3E PA3INYHBIX BUJIOB YUYEOHOU JAEATEITbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOILIEHUSI K UCTOPUYECKOMY U HAyYHOMY HACJIEIMI0 OTEUYECTBEHHOW XUMUH;

YBaXKCHHsI K MPOIIECCY TBOPUECTBA B O0JIACTU TEOPUHU U MPAKTUIECKOTO MPUIIOKCHHS XUMUH,
OCO3HaHHUs TOTO, YTO JTaHHBIE HAYKH €CTh Pe3yJabTaT [UIMTEIbHBIX HAONIOJACHUN, KPOMOTIUBBIX
JKCIEPUMEHTAIBHBIX [IOUCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUHU U MOCIEIYIOIIEM aHalu3e UHpopMaluu
0 MEPENOBBIX TOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHOW XUMUHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOr0 MOBEICHHS;

CIIOCOOHOCTH OIICHMBATh CUTYAallUH, CBA3aHHbIE C XUMUYECKUMH SBJICHUSMU, U NPUHUMATD
OCO3HaHHBIE PELICHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTU OLIEHUBAaTh CBOE MOBEAEHHWE W TNOCTYNKH CBOMX TOBAPHUILEH C MO3ULIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUETOM OCO3HAHUS MTOCIIEICTBUI OCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbA:

MOHUMAHMUS [IEHHOCTEH 3I0pOBOTO H Oe3omacHoro oOpa3a >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 37]0POBBIO;

coOJTr0IeHUsI TIPaBIIT 0€3011aCHOTO OOPAIEHHUS C BEIIECTBAMH B OBITY, TOBCEIHEBHOMN KU3HH,
B TPYIOBOH JAESATEIBHOCTH;

MOHUMAaHUSI [ICHHOCTH MPaBUJI UHIUBUIYaTbHOTO M KOJJIEKTUBHOTO O€30MaCHOTO MOBEACHUS
B CUTYalUsIX, YIPOKAIOIIUX 3I0POBbIO U KU3HU JIHOJEH;

OCO3HAHUs TOCIEACTBHA W HENPHUSTHS BPEAHBIX TPUBBIUCK (YIMOTPEOICHUS aTKOTOJIS,
HapKOTUKOB, KypeHHs);

5) Tpya0BOro BociuTaHMSA:

KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEIOBATEIIbCKOW  JIEeATEIhHOCTH,
OOIIIECTBEHHO MOJIE3HOH, TBOPUECKOM U APYTrUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha AakKTHBHOE YYacTHE B pEHICHUM MPAKTHUYECKUX 3a4ad COLUaIbHON
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY M3yUeHUI0 Tpodeccuii pa3inyHOro pojia, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUHN M0 XMMHUU;

YBaXXEHUs K TPYAY, JIOIAM TPYyJla U Pe3yJIbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHIYaJIbHON TpaeKTopuu oOpa3zoBaHusl, Oyayliei
npodeccun U peanu3anuyd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0J10rM4YecKOro BOCIMTAHMS:

HKOJIOTMUECKU 11€71€CO00pa3HOro OTHOILIEHHUS K MPUPOJE KaK HCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIie;

MOHUMAHUS TIO0ATBHOTO XapaKTepa IKOJOTHMUYECKUX MPOOJieM, BIUSHUS IKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOIHOM U COIIUATILHOM CPEIbI;



OCO3HaHUs HEOOXOIAMMOCTH HCIIOJIb30BAaHUS JOCTMXKCHUNW XWMHUHU JIJISl PEIICHUsS BOIMPOCOB
palMOHAIBHOTO MPUPOIONOIH30BAHNUS;

AKTUBHOTO HENPUATUS NEUCTBUI, MPUHOCAIIMX BpEI OKPYKAlOIIEeW NPUPOJHON Cpeje,
YMEHHSI TPOTHO3UPOBATH HEOIArONpPUSTHBIE SKOJIOTMYECKHE MOCIEACTBUS MPEeANPUHIMAEMbIX
JNENUCTBUN U NIPEAOTBPAILATh UX;

HaJU4usl Pa3BUTOrO0 HKOJIOTMYECKOTO MBIILIICHUS, 3KOJIOTMUYECKOW KYJIbTYphl, OIBITA
NEATEIbHOCTH  JKOJIOTMYECKOW  HAIpPaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HWMH B
M03HABATENbHON, KOMMYHUKATUBHON U COLIMAIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHSI aKTHUBHO
MPOTHUBOCTOATH MICOJIOTHH XeMO(poOuH;

7) HIEeHHOCTH HAYYHOI'0 MIO3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO pa3BUTUA HAyKH U
0OIIIeCTBEHHON MPAKTHUKH;

MOHUMAHUS CHeNU(DUKN XUMHUU KaK HAyKd, OCO3HaHHs €€ poilu B (HOPMHUPOBAHHUH
paIMOHATIFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUH IEJIOCTHOTO MPEACTABICHUS 00 OKpPYKAIOIIeM
MHpE KaK O €IMHCTBE MPUPOIBI U YEJIOBEKA, B TO3HAHNUU MIPUPOIHBIX 3aKOHOMEPHOCTEN U PELICHUHN
po0GsieM CoOXpaHeHHs MPUPOIHOTO PAaBHOBECHS;

yOexKAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JUIsl COBPEMCHHON IMBHIIM3AIMHA: B €&
I'YMaHHCTUYECKON HAIpaBICHHOCTH M BAKHOW pOJM B CO3JaHMM HOBOW 0a3bl MaTepHalbHOU
KYJIbTYpPbl, B pEUICHUH TT00aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS UEIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U SKOJOTHYECKONH 0€30IacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00eCIIeYeHUH
YCIIOBUH YCIIEITHOTO TPYJa U SKOJIOTHYECKH KOM(DOPTHOM JKU3HH KaKJOTO YiIeHa 00IIecTBa,

€CTECTBEHHO-HAyYHOM TIpaMOTHOCTHU: T[MOHUMAHUS  CYIIHOCTH  METOJIOB  IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOIb30BaTh IMOJIydaeMble 3HAHUS IS
aHaJln3a U OOBSICHEHHUS SIBIICHUN OKPYKAIOIIEro MUpa U MPOUCXOASAIINX B HEM U3MEHEHUH, YMEHUs
nenath 000CHOBAaHHBIE 3aKIIOYEHHS] HA OCHOBE Hay4YHBIX ()aKTOB M MMEIOIIUXCS JAHHBIX C IIEJIbIO
MOJTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOIB30BaTh XUMUYECKUE 3HAHUS JIJIS PEIICHUs Mpo0yieM B
peanbHBIX KU3HEHHBIX CUTYALMSIX;

MHTEpeca K MO3HAHMIO, UCCIIEIOBATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEephIBHOMY OOpa30BaHHIO M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TOJIYYE€HHUIO HOBBIX 3HAHUH MO0 XMMHH B COOTBETCTBUU C )KU3HCHHBIMU MOTPEOHOCTSIMH;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3M4YHBIX chepax mpodeccuoHaaIbHON NeITeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3ysbTaThl OCBOSHHSI MPOTpaMMbl 10 XMMHHM Ha YPOBHE CPEIHEro
o01mero o0pa3oBaHus BKIFOYAIOT:

3HAUMMble I (POPMHUPOBAHMSI MHPOBO33PEHUS OOYJAIONMIMXCS MEXIUCIHUIUINHAPHBIC
(MexnpeaMeTHbIC) OOIIeHAayYHbIE TOHATHS, OTPAKAIOIINE IIETOCTHOCTh HAYYHOH KapTHHBI MUpA U
cnieun(UKy METOJOB IO3HAHMSA, HCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaX (Marepus, BEILECTBO,
SHEPTHs, SBICHHWE, NPOILECC, CHUCTEeMa, HAay4dHbIH (aKT, MPHUHIMI, THIIOTE3d, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, MCCIIE0OBAaHNE, HAOIIOIeHHE, N3MEPEHHE, SKCIICPUMEHT U JIPYTHUE);

YHHUBEpcalibHble ydeOHbIe AeUCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIE, PETYISTUBHBIC),
obecrieunBaromue (popMuUpoBaHue (DYHKIIMOHAIBHOM TPaMOTHOCTH U COLMAIBHON KOMIIETECHIIMU
o0ydJaronuxcs;



CIIOCOOHOCTD o0yJarmuxcs HCIIOIB30BaTh OCBOEHHEBIE MEXTUCITUTUTHHAPHBIE,
MHUpPOBO33pDEHUYECKHE 3HAHUS M YHHUBEpCaJbHbIE Y4eOHbIC MACHCTBUS B IO3HABAaTENbHOW U
COIIMAJIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIe  pe3yJIbTaThl OTPAXKAOT OBJAJACHHEC YHUBEPCAIBHBIMH  YYCOHBIMH
IIO3HAaBaTCJIbHBIMU, KOMMyHI/IKaTI/IBHBIMI/I nu perHHTI/IBHBIMI/I ,Z[eﬁCTBHHMPI.

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1elCTBHS

1) 6a3oBble JJOornYecKue AeMCTBUSI:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalM3UpOBaTh NpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeAeNATh IIeNd JAESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JOCTUKECHHS,
COOTHOCHUTH PE3YJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISMU;

HCIIOJIb30BATh IIPU OCBOCHHUU 3HAaHUHU HpI/IéMBI JJOTUYCCKOI'O MBIINUIJIICHUA: BBIACIATH
XapaKTCPHBIC IMPU3HAKH HOHATUHU nu YCTaHaBJIMBATb ux B3aUMOCBA3b, HUCIIOJIB30BATh
COOTBETCTBYIOIINE OHATUS ISl OObSICHEHUS OT/IENbHBIX (PAKTOB U SABJICHUM;

BbIOMpATh OCHOBAHMS M KPUTEPHUH IS KJIaCCU(UKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBJIMBATh NPUYIUHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMMU

CTPOUTH JIOTUYCCKHUEC PACCYKACHUSA (I/IHI[yKTI/IBHBIe, ACAYKTHUBHBIC, I10 aHaJIOFI/II/I), BBIABJIISAATH
3aKOHOMEPHOCTH M TMPOTHBOPEUYHUS B PACCMATPUBAEMBIX SIBJICHUSX, (GOPMYIUPOBATH BHIBOJBI U
3aKJIIOUEHHUS;

NPUMCHATL B IIPOLCCCC IMO3HAHUA HCIOJIb3YCMBIC B XUMHUU CHMBOJIMYCCKHC (3HaKOBBIe)
MOJIeTIH, TTPE0OPa3OBLIBATh MOJACIBHBIC MPEICTABICHUS — XUMUUYECKUN 3HAK (CMMBOJI) JIEMEHTA,
XuMHueckas (Qopmyia, ypaBHEHHE XHMHUYECKOM peakuu — TMpUH pPElIeHUH Yy4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a7a4, MPUMEHITh Ha3BaHHbIE MOJENbHBIE MPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUi.

2) 6a3oBbIe HCCIeA0BaATEIbCKHE IeHCTBHS:

BJIaACTh OCHOBAMHU MCTOJ0OB HAYUYHOTI'O MMO3HAHUA BCIICCTB U XUMHUUYCCKUX peaKHHﬁ;

dbopMynupoBaTh LEAM M 3aJaydl  MCCIENOBaHUS, MCIOJIb30BaTh IIOCTaBJICHHBIE H
CaMOCTOSITENTLHO C(HOPMYJIUPOBAHHBIE BOIIPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIs
(bopMHpPOBaHUS THIIOTE3HI 110 MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMbIX CYXICHUMH;

BJIQACTb HAaBbBIKAMU CAMOCTOSATCIIBHOI'O IUIAHUPOBAHUA HW MNPOBCACHHUA YUYCHUYCCKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOAAaTh 3a XOAOM IPOIEcca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro pe3yabTaT, (OpMyIHpoBaThb 000OIIEHUS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHUS, COCTaBISATh OOOCHOBAaHHBIM OTYET O MPOJEIIAHHOM
pabore;

nmpuoOpeTaTh OMBIT YYCHHYECKOW HCCIEIOBATEICKOH M TPOEKTHOW JesATEIbHOCTH,
MPOSABIIATH CIOCOOHOCTH M TOTOBHOCTh K CAMOCTOATEIHLHOMY IIOMCKY METOJIOB pEIICHUS
MPAKTUYCCKUX 3a/la4, MPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHMU.

3) paGora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMaLuy (HayqyHO-TIOMYJIsIpHAs IUTEpaTypa
XUMHUYECKOTO COJIep’KaHus, CIpaBOYHbIE TMocoOus, pecypcbl HHTepHeTa), aHaIU3UPOBAThH
MHGOPMALIMIO PA3NUYHBIX BUJOB W (OpPM TPEACTABICHUS, KPUTHYECKH OLICHUBATH €&
JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMynpoBaTh 3alMpochl W MPUMEHSATH pa3IMYHble METOJbl IpPH IIOMCKE U OTOOpe
nH(popMaLnuy, HeOOXOAUMOM /JIsl BBIMOIHEHUs YUeOHBIX 3a71a4 ONpeAesIEHHOrO TUIIA;



NpUOOpeTaTh OMBIT MCIOJB30BAaHUS HH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
PA3JINIHBIX ITOMCKOBLIX CUCTCM;

CaMOCTOSATENILHO BBIOMpATh ONTHUMAIBHYIO (OpMY MpeAcTaBieHUs HHGOPMAIUH (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCTOJb30BaTh HAy4YHBIM S3BIK B KAuecTBE CpEACTBAa IMpH paboTe C XUMHUYECKOH
uHpoOpMaLMeii: TPUMEHATh MEeXIpeaAMETHbIE ((PU3nYecKre U MaTeMaTHYeCKUe) 3HAKH U CUMBOJIBI,
dhopmymel, a0OpeBUATypbl, HOMEHKJIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISIIHOCTH.
KoMMmyHuKkaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBUSA:

3aJ1aBaTh BOMPOCHI [0 CYIIECTBY 00CYKIa€MOM TeMBbI B X0OJI€ JUaiora U/ UK JUCKYCCHH,
BBICKA3bIBaTh UJEH, (OPMYITHUPOBATH CBOU MPEIOKEHUS OTHOCUTEIIBHO BBITIOJIHCHHS
MpEeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3eHTAalHel pe3ylbTaTOB I03HABATEIBHOW MAESTENBbHOCTH, IMOTYYEHHBIX
CaMOCTOSATENIbHO UM COBMECTHO CO CBEPCTHUKAMHM IPH BBHIMOJHEHUN XUMUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKONW pabOThI MO WCCIICTOBAHUIO CBOMCTB M3y4aeMBIX BEIIECTB, pealu3aluu yudeOHOTO
MpoekTa, W (OpMyIHpOBaTh BBIBOABI IO pe3yjibTaTaM MPOBEAEHHBIX HCCIENOBAaHUN MyTEM
COTJIACOBAHUS MO3UIMI B X0/1€ 00CYKICHHS 1 0OMEHa MHEHUSIMHU.

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe AelicTBUA:

CaMOCTOSITENIFHO TIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATENBHYIO [ESTEIBbHOCTD,
ompenessist e€ eI M 3aJadd, KOHTPOJIMPOBATh W MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
Ipe/UlaraeéMblii  aJrOpPUTM JCUCTBUIM TpPU BBHIMOJIHEHUH YYeOHBIX M HCCIEIOBATEIbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3PPEeKTUBHBIMN cOCO0 MX pelIeHUs ¢ Y4ETOM MOJy4YeHHS HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEAKIIHIX;

OCYIIIECTBISITh CAMOKOHTPOJIb IEATETHHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

INPEIMETHBIE PE3YJIbTATbHI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOTPaMMBI M0 XUMHH Ha YIIIyOJIEHHOM YpOBHE Ha
YpPOBHE CpeaHero ooOmero o0pa3oBaHWs BKJIIOYAIOT clenuuieckue s y4eOHOro mnpeamera
«XUMUS» HaydHble 3HAHHS, YMEHHS W CIOCOOBI JEHCTBUH IO OCBOCHHIO, MHTEPIpETAluu U
HpeOGPaSOBaHI/IIO 3HaHI/II>'I, BUIBI OCATCIBHOCTH IO ITOJYUCHHUIO HOBOI'O 3HAHUSA U HPUMCHCHUIO
3HaHWUH B PAa3UYHBIX YUYEOHBIX CHTYallUsAX, a TaKXKe B PEATbHBIX JXU3HEHHBIX CHTYaIUsX,
CBSI3aHHBIX C XMMHEH. B mporpamme o XuMuM npeAMETHBIC PE3yIbTaThl MPEICTABICHBI MO TOAaM
HA3YYCHHUSL.

10 KVIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPaKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN: O MECTE€ U 3HAYCHUU OPTaHUYECKOW XUMHUU B CHUCTEME
€CTECTBCHHBIX HAyK U €€ pOJI B O0OCCIICUEHUN yCTOMYMBOIO Pa3BUTUS UYEIOBEUECTBA B PEIICHUU
mpo0JIeM HKOJIOTMYECKOM, SHEPreTHUYecKOM M MUIIEBOM O0€30MacHOCTH, B PAa3BUTUU MEIULIMHBI,



CO3JIaHMHM HOBBIX MAaTE€pPHAaJOB, HOBBIX HCTOYHHUKOB SHEPIHM, B OOECIEUYEHUH PaAIMOHAIHLHOTO
MIPUPOIONONB30BaHMs, B (POPMUPOBAHUN MHPOBO33PEHHS U OOIIEH KyJIbTYphl YEIOBEKA, a TaKXKe
HKOJIOTMYECKH 000CHOBAHHOI'O OTHOIIIEHHUS K CBOEMY 3JI0pPOBBIO U MIPUPOIHOIL cpee;

BJIa/ICHUE CUCTEMOM XMMHMUYECKUX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIMOJIATAIOUINE MTOHITHS
— XUMHYECKHH DJIEMEHT, aTOM, PO H JIEKTPOHHAs: 000JI0UKa aToma, S-, P-, 0-aTOMHBIE OpOHTaIH,
OCHOBHOE U BO30YXJIEHHOE COCTOSHUS aTOMa, THOpUAM3aLKs aTOMHBIX OpOHUTaseid, HOH, MOJIEKYIIa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATENIbHOCTD, CTETIEHb OKHCIIEHUS, XUMUYECKas CBA3b, MOJIb, MOJISIPHAS
Macca, MOJISIpHBIM 00bEM, yIiIepoAHbIN CKeneT, (GyHKIMOHANbHAS TPYINa, PaJuKall, CTPYKTypHbIE
(bopmybl (pa3BEPHYTHIE, COKPALIEHHBIE, CKEJIETHBIE), M30MEPUS CTPYKTYpPHAsi ¥ IPOCTPAHCTBEHHAS
(reomeTpuueckasi, ONTHUYECKAs), M30MEpbl, TOMOJOTMYECKHI psii, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCIIOPOJI- M a30TCOJEpIKAaIlUe OpPraHUYeCKHUe COCAMHEHHS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIC COCIWHEHHUS, TEOpPWHU, 3aKOHBI (mepuoawdeckuii 3axkoH JI. U.
MenpeneeBa, Teopusi CTpOEHUs OopraHudeckux BeniecTB A. M. bytinepoBa, 3aKOH COXpaHEHMs
MacChl BEILECTB, 3aKOH COXPAaHEHUs M NPEBPAIllCHHs SHEPrUM NPU XUMHYECKUX pPeaKlusx),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMUH, MUPOBO33pEHUYECKUE 3HAHUS, JIeXkKAalllie B OCHOBE
MMOHUMAaHUSI TPUUYMHHOCTU M CUCTEMHOCTH XMMUYECKUX SIBJICHHI; MpeICTaBICHHUs O MEXaHH3Max
XUMHUYECKUX PEAKINM, TEPMOJUHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O
B3aMMHOM BJIMSIHUM aTOMOB M TpPYIIl aTOMOB B MoOJIeKyJaX (MHIYKTUBHBIH M ME30MEpHBII
a¢ddextrl, opuentanTsl | 1 Il pona); gpakronorndeckre cBeIeHUsI O CBOWCTBAaX, COCTaBe, MOJIYICHUH
1 0e30macHOM HCIIOJIb30BAHUM BAKHEMIIMX OPraHMYECKHUX BEUIECTB B OBITY M TNPAKTUYECKOM
NeSTebHOCTH YeTIOBeKa, OOUIMX HAYYHBIX MPHUHIIMIIAX XMMHYECKOTO MPOHM3BOJACTBA (HA MpUMEpe
MIPOU3BOJICTBA METAaHOJA, IepepabOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTepPHbIE IPU3HAKU MOHSTUN, yCTaHABIUBAThH UX
B3alMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOUIME MOHSITHUSI NpPU OMUCAHUH COCTaBa, CTPOCHUS H
CBOWCTB OPraHMYECKUX COCTUHECHUI;

c(OPMHUPOBAHHOCTH YMEHHIA:

WCIIO0JIb30BaTh XMMUUYECKYI0O CUMBOJIMKY JJII COCTaBJICHUSI MOJEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEIETHBIX) (OPMYJI OPraHMUECKHX BEIIECTB;

COCTaBJISITh YPAaBHEHHUS XMMHUYECKUX PEaKIMi U PacKphIBaTh UX CYIIHOCTh: OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS 3JEKTPOHHOTO OallaHCa 3THX pPeakiui,
peakiuii HFOHHOro 0OMeHa IMyTEM COCTABIICHHS UX MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUH;

W3rOTaBIIMBATh MOJEIM MOJIEKYJ OpraHWYeCKHMX BEIIECTB s WUIIOCTPALUU UX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIMBATh NMPUHAJICKHOCTh M3YUYEHHBIX OPTaHUYECKUX
BEIIECTB [0 UX COCTaBY M CTPOCHUIO K ONpPENeIEHHOMY KJacCy/TpyIme COCIUHEHUH, NaBaTh MM
Ha3BaHUA Mo cuctemaTuieckoil HomeHkiarype (IUPAC) u mpuBoaUTh TpUBHATBHBIC HA3BAHUS JIJIS
OTIENbHBIX TNPEICTaBUTENCH OPraHMYEeCKHX BEIIEeCTB (ITHJIEH, aleTWJIECH, TOJIyOJ, TJULEPUH,
STWJICHTJIUKOJb, (peHon, hopMaabaeru, aleTalbIerul, aleToH, MypaBbHHAsI KUCIIOTa, YKCyCHAas
KHCJIOTA, CTEapuHOBasi, OJEWHOBAas, MaJIbMUTUHOBAS KHUCIOTHI, TJIMLMH, aJlaHWH, MajbTO03a,
bpyKTO3a, aHWINH, AUBUHUII, H30TIPEH, XJIOPOIIPEH, CTUPOI U JAPYyTHe);

cOpPMUPOBAHHOCTh yMEHHMsSI OMNPEAENATh BHJ XUMHYECKOW CBSI3M B OPraHUYEeCcKUX
COEMHEHMAX (KOBAJICHTHAsl U MOHHAs CBSA3b, G- U M-CBSI3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TPUMEHSATH IIOJIOKEHUSI TEOPHUHM CTPOCHUS OPTaHUYECKHX
BemectB A. M. ByrnepoBa st 0OBsICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOCHHS;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3NISCKUE K XUMUIECKIE
CBOIICTBA THUITMYHBIX HpGI[CTaBHTGHGﬁ PAa3JIMUHBIX KJIACCOB OPraHUYCCKUX BCHICCTB: aAJIKAHOB,
LUKJIOAJIKAHOB, AJIKEHOB, aJKaJHEHOB, AQJIKHHOB, apOMaTHYECKUX YIJIEBOJAOPOIOB, CIHUPTOB,
QIbJIETH]IOB, KETOHOB, KapOOHOBBIX KHUCIIOT, TPOCTBIX U  CIOXHBIX 3(PUPOB, KUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHUCIIOT, OETTKOB, YriIeBOIOB (MOHO-, AW- U TOJHCAXapHIOB),
HIUTIOCTPUPOBATH TFCHCTUYCCKYIO CBs3b MCKOAY HUMHAU YpaBHCHUAMUA COOTBCTCTBYIOIIHX
XUMHUYECKHUX PEAKIHH C UCTIOIB30BaHUEM CTPYKTYPHBIX GOPMYIT;

cOpPMUPOBAHHOCTh yYMEHMsI TOJATBEP)KIaTh HA KOHKPETHBIX MpHUMeEpax XapakTep
3aBHCHMOCTH PEAKIMOHHON CIIOCOOHOCTH OpPTraHMYECKHX COCAMHEHUH OT KpPaTHOCTH W THIIA
KOBAJICHTHOHU CBS3U ((5- n T[-CB}ISI/I), B3aMMHOTI'O BJIMIHUA aTOMOB U I'PYIIII aTOMOB B MOJICKYJIaX;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKU YIIIE€BOJOPOJHOTO ChIpbs (HEDTBH,
MPUPOJHBIA Ta3, Yrojib), CIOCOOBI €ro MepepadOTKU U MPAKTHUYECKOE MPUMEHEHHE MPOIAYKTOB
nepepadoTKH;

chOpPMUPOBAHHOCTh BIAJCHHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HAOIIOACHUH, U3MEPEHNHU, MOJCINPOBAHNH, SKCIIEpUMEHTE (peaibHOM M MBICIIEHHOM)
Y YMEHUS MPUMEHSTh 3TH 3HAHUS;

C(bOpMI/IpOBaHHOCTB YMCHUA MPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEILHON ACATCIIbHOCTHU
— AQaHaJIM3 MW CHUHTC3, CpPAaBHCHHC, 0606H_[€HI/IC, CUCTCMATU3allUI0, BBISABJICHUC MNPUYUHHO-
CIIEICTBEHHBIX CBSI3€U — JJIsl U3yYEHUS] CBOMCTB BELIECTB U XUMUYECKUX PEAKIIHil;

c(OpPMUPOBAHHOCTh YMEHUII: BBISBISATH B3aUMOCBSI3b XMMHMUYECKUX 3HAHWH C MOHATUSMU U
NpeaACTAaBJICHUAMU APYTHUX €CTCCTBCHHO-HAYYHBIX NMPCAMCTOB JIA 60)166 OCO3HAaHHOI'O NOHUMAaHUs
CYIIHOCTHU MATCpUAJIbHOrO CAWHCTBA MUPA, UCIIOJIB30BATh CUCTCMHBIC 3HAHUA I10 OpF&HI’I‘ICCKOﬁ
XUMUH U151 OOBSICHEHUS U IPOTHO3UPOBAHMUS SIBJICHUH, HMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOpPMUPOBAHHOCTh yYMEHUW: TMPOBOJIUTH pacu€Thl MO XUMHUYECKHUM ¢GopMylaM H
YpaBHEHUSIM XUMUYECKUX PEAKLUN ¢ UCIONb30BaHUEM (PU3NYECKUX BEIMYHH (Macca, 00BbEM Ira3oB,
KOJIMYECTBO BEIIIECTBA), XapaKTEPU3YIONIUX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: PACUETHI MO
HaXO0XICHUIO XHUMHYECKOUI (bOpMy.HBI BeIIeCTBa IIO HU3BCCTHBIM MACCOBBIM OO0JISIM XHUMHYCCKUX
AJIEMEHTOB, MMPOIYKTaM CTOPaHUs, IUIOTHOCTH Ta3000pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOrHO3HPOBATh, AHAIM3UPOBATh W OLEHUBATh C TMO3MIIMMA
HKOJIOTUYECKOM OE30MacHOCTH TOCHEACTBUS OBITOBOW M NPOM3BOJCTBEHHOM JEATENbHOCTU
YCJIOBCKaA, CBSI3aHHOMU C HepepaGOTKoﬁ BCIICCTB, UCIIOJIb30BATh MOJTYUCHHBIC 3HAHUS IJI MPUHATUA
IPaMOTHBIX pEelIeHUN MPOoOJIeM B CUTYaIUsAX, CBSI3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHM: CAMOCTOSITEIbHO IUIAHUPOBATh M TPOBOJIUTH XUMHUYECKHIA
OKCIICPUMCHT (HOHy‘-ICHI/IC U U3Y4YCHHC CBOMICTB OpTraHU4YCCKUX BCUICCTB, KAYCCTBCHHLIC PCAKIIUU
YTIEBOJOPOAOB PA3IMUYHBIX KJIACCOB M KHCIOPOACOACPIKAIINX OPTraHUYECKHX BEIIECTB, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 33Ja4 110 PACIIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIIOJCHHUEM IpaBUII
0e30macHOTO OOpaIIeHHs C BEIIeCTBAaMHU M JIa0OpaTOPHBIM 000pyI0BaHUEM, (DOPMYIHUPOBATH IIEITh
MCCIICIOBAHMSI, TPEICTABIATh B PAa3InYHON (hopMme pe3yibTaThl SKCIIEPUMEHTA, aHAJIU3UPOBaTh U
OILICHUBATb UX NOCTOBCPHOCTD,

c(hOpPMHUPOBAHHOCTb YMEHUM:

coOro1aTh TpaBWiIa AKOJIOTHYECKU IIEIeCO00pa3HOTO IOBEICHUS B OBITY W TPYIOBOH
JEATEIbHOCTH B LEIAX COXPAHEHHsS CBOETO 310POBbS, OKPYKAIOIIEW IPUPOAHOU Cpelabl M
JNOCTHKEHHS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OINACHOCTh TOKCHMYECKOrO JEWCTBUS Ha KHUBBIE OPraHU3Mbl OMpPENEIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMAas cMbIch noka3arens [1/1K;



aHAJIN3UPOBATh 11eJ1eCO00Pa3HOCTh IIPUMEHEHHUS OpraHMYECKHUX  BEILECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PHCK-TI0JIB3a;

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIATh I€JICHANPABICHHBIA TIOUCK XUMHUYECKOU
nH(poOpMallMd B pa3IUYHBIX MCTOYHMKAX (Hay4yHas M y4yeOHO-Hay4Hasl JIUTeparypa, CpelcTBa
MaccoBoil uMH(popmauuu, MHTepHET u Apyrue), KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHpopMaluio, rnepepadbaTeiBaTh €€ M HMCIOJIB30BaTh B COOTBETCTBHM C MOCTaBJICHHOW y4eOHOU
3a7a4ei.



TEMATHYECKOE IINTAHUPOBAHMUE (¢ yueroM pado4eil mporpaMmMbl BOCIUTAHUA)

10 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n MPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOH XUMUM
IIpeamet opranuueckoii xumuu. Teopus
1.1 CTl;)OE!HI/lSI ol;)ralmqecmax coe;mnenml: A. 8 buommorexa LIOK
https://m.edsoo.ru/7f41837c
M. BbyTtJeposBa.
[IpeaMeT U 3HAYCHHE OPraHUYCCKOW XMMHUH, bubmmoreka [JOK
1 MIPEACTABICHHE O MHOTOO0OPa3uy OPraHMICCKIX 1 https://m.edsoo.ru/7f41837c
COETMHEHUH.
DIIEeKTPOHHOE CTPOCHHE aTOMa yriiepoja bubmmoreka [JOK
2 (ocHOBHOE ¥ BO30YKIEHHOE COCTOSTHHUS). 1 https://m.edsoo.ru/7f41837c
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepoa.
XuMudecKast CBA3b B OPTaHUIECKHX bubmuoteka [JOK
3 coeuHEeHHUIX. MeXaHU3MbI 00pa30BaHUS 1 https://m.edsoo.ru/7f41837c
KOBAJICHTHOM CBSI3H, CITOCOOBI pa3phiBa CBSI3CH.
4 Teopust cTpoeHMSI OPraHUYECKUX COCTUHEHUH A. 1 EH@?HOTeKa HOK
M. ByTepoga. ttps://m.edsoo.ru/7f41837c
Bust M30Mepuu: CTPYKTypHAs, bubnuoreka [JOK
5 MPOCTPAHCTBEHHAS. DIICKTPOHHBIC 3()(EKTHI B 1 https://m.edsoo.ru/7f41837c
MOJIEKYyJIaX OPraHHYECKUX COCTUHEHHH.
IMpencraBienue o KiIacCu(pUKALUN U bubmoreka [{OK
6 cucremarnieckas Homenkiaarypa (IUPAC) 1 https://m.edsoo.ru/7f41837c
OpraHUYECKUX BEIICCTB.
7 Knaccudukanust peakuuii B OpraHnueckou bubmmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XHUMHH.

https://m.edsoo.ru/7f41837¢c

8 Cucremaru3anus 1 0000IIeHHE 3HAHUH 110 TeME: 1 Brbmorera [IOK
«OpranuiecKas XUMHD. https://m.edso0.ru/7f41837c
Hroro no pazueny 8
Pa3nen 2. YraeBonopoabt
IIpenenbHbIe YIiI€eBOAOPOAbI — AJKAHBI, bu6nuoreka [JOK
2.1 5
IUKJI0AJKaHbI. https://m.edsoo.ru/7f41837c
AJIKaHBI: TOMOJIOTHYECKUH psi, ob1mas hopMyia, bu6mmoreka [IOK
9 HOMEHKJIATypa U U30MEPHs, SICKTPOHHOE U 1 https://m.edso0.ru/7f41837¢
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL.
but6mmoreka [IOK
10 duznueckre ¥ XUMUIECKUE CBOMCTBA aJIKaHOB. 1 https://m.edsoo.ru/7f41837¢
11 Haxoxaenue ankanoB B npupoje. CrocoOs 1 bubmuorexa LIOK
[Ty YeHHS ¥ IPHMEHEHHE ATKAHOB., https://m.edso0.ru/7f41837¢
[uknoankansl: o6mas Gopmyiia, HOMEHKIATypa bubmuoreka [{OK
12 W U30MEPHsi, 0COOCHHOCTH CTPOCHUS U 1 https://m.edso0.ru/7f41837¢
XUMHYECKUX CBOMCTB, CIIOCOOBI MOTYyUCHHUS U
PUMEHCHHE.
PerieHne pacuETHBIX 33124 Ha ONpeeICHHE bubmunoreka LIOK
MOJIEKYJISIpHOU (hOPMYJIbI OPTaHHYECKOTO https://m.edso0.ru/7f41837c
13 BEIIIECTBA IT0 MACCOBBIM JIOJISIM ATOMOB 1
SJIEMEHTOB, BXOSIIHX B €0 COCTAB.
CucremaTu3anus v 0000IIeHIE 3HAHWUH TI0 TeMe!
«ANKaHBI».
59 HenpenenbHble yriieBoa0poabl: aJIKeHbI, 14 Bu6muotexa [JOK

AJIKaIME¢HbI, aJIKHHBI.

https://m.edsoo.ru/7f41837¢c
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AJIKeHBI: TOMOJIOTHUYECKHH psifl, o0mmas Gpopmyna,
HOMEHKJIaTypa, 3J1IEKTPOHHOE H

bubmunoreka LIOK
https://m.edsoo.ru/7f41837c

14
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL.
CTpyKTypHas U IUC-TPAHC-MU30MEPHUS aJTKEHOB.

15 @u3HYeCKHE U XUMUYECKUE CBOMCTBA AJIKCHOB. Brbmorera [IOK
Tpasmio MapKoBHHKOBA. https://m.edso0.ru/7f41837c

bubmunoreka LIOK

16 CrocoObI MOTyYCHHUS U IPUMEHEHHE aJIKCHOB. https://m.edso0.ru/7f41837¢

17 [pakTudaeckas padora Ne 1 mo reme "[lomydenue brbmotexa LIOK
JTHIIEHA U M3yHeHHE ero CBOHCTB". https://m.edso0.ru/7f41837c
Pelenne pacyETHBIX 3aa4 Ha ONpPeNeIeHUE bubmuoteka [JOK

18 MOJICKYJISIPHON (POPMYJTBI OPraHHUUYESCKOTO https://m.edso0.ru/7f41837¢
BEIIECTBA.
AJIKaIMEHbI: CONPSHKEHHBIE, H30MPOBAHHBIE, bubmuotexa [JOK

19 KyMysupoBaHHbIe. OCOOEHHOCTH DIIEKTPOHHOTO https://m.edso0.ru/7f41837c
CTPOCHHS.

20 XUMHUYECKUE CBOMCTBA COMPSIKEHHBIX Bubsmorexa LIOK
AITKAHCHOB. https://m.edso0.ru/7f41837c

21 Crioco0bl TOTyYeHUS U IPUMEHEHNE Bubsmorexa LIOK
AITKAHCHOB. https://m.edso0.ru/7f41837c
AJIKMHBI: TOMOJIOTHYECKHI psiI, 00ImIas but6mmoreka [IOK

99 (dopMyia, HOMEHKIIATypa, SJICKTPOHHOE U https://m.edsoo.ru/7f41837c
MPOCTPAHCTBEHHOE CTPOECHHUE MOJICKYIT,
(hu3udecKue CBOMCTBA.

but6mmoreka [IOK
23 XuMu4ecKre CBOWCTBA AJIKUHOB.

https://m.edsoo.ru/7f41837c
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bubmunoreka LIOK

24 KauecTBeHHBIE pEaKIMKU HAa TPOMHYIO CBA3b. https://m.edso0.ru/7f41837¢
bubmunoreka LIOK

25 Cr1oco0bI MoJTy4YeH s ¥ IPUMEHEHUE AJIKMHOB. https://m.edso0.ru/7f41837¢

2% Pemenue 3amad: pacu€Thbl IO YpaBHEHUIO Bubsmorexa LIOK
XHMHUECKOH PeaKiiuH. https://m.edso0.ru/7f41837c

97 CucteMaTu3anus ¥ 0000IIEHNe 3HAHWI 110 TEME! brbnmorexa LIOK
«AJTTKHHEDS. https://m.edsoo.ru/7f41837c

2.3 ApoMaTHUYeCcKHe yIJ1eBOA0POaAbl (apeHbl) bubmorexa [TOK

' P y AopoA P ' https://m.eds00.ru/7f41837c

ApEHbI: TOMOJIOTHYECKHUi psiz, 00mas popmyia, bu6mmoreka [IOK

28 HOMEHKJIAaTypa. DINEKTPOHHOE U https://m.edso0.ru/7f41837¢
MPOCTPAHCTBEHHOE CTPOEHHE MOJICKYJT OE€H30I1a 1
TOJIyoJIa, UX (PU3HYECKUE CBONCTBA.

29 XUMHUUYECKUE CBOWCTBA apEHOB: PEAKIIH brbnmorexa LIOK
3AMEIIeHHs. https://m.edsoo.ru/7f41837c

30 XUMHUUYECKUE CBOWCTBA apEHOB: PEAKIIMU Bubsmorexa LIOK
NPUCOEIUHEHHS, OKHCIIEHHE TOMOJIOrOB OEH30J1a. https:/m.edsoo.ru/741837c

bubmunoreka LIOK

31 OcO0EHHOCTH XUMUYECKUX CBOMCTB CTHPOJIA. https://m.edso0.ru/7f41837¢
PerieHne pacuETHBIX 33124 Ha ONpeeICHHE Bbubmunoreka LIOK

32 MOJICKYJISIpHOU (hOPMYJIbI OPTaHHYECKOTO https://m.edsoo.ru/7f41837c
BEIIIECTBA.

33 CriocoObI MOTyYCHUS U TIPUMCHEHHE apEHOB. bubmoreka [{OK
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https://m.edsoo.ru/7f41837¢c

I'eneTnueckas CBS3b MEXKAY pasiIMdYHbBIMHA

bubmunoreka LIOK

4 .

3 KIACCAMH YITIEBOZIOOIOB. https://m.edso0.ru/7f41837¢
PacyéThl 110 ypaBHEHUSIM XUMUYECKUX PEAKIIUIA. bubmuoteka [JOK

35 CucreMatnsanus ¥ 0000IIeHIE 3HAHUI 10 TEME! https://m.edsoo.ru/7f41837c
«ApeHBI».
IIpupoaHble HCTOYHUKH YIJI€BOJIOPOAOB H bu6nuorexa [IOK

24
HX nepepadoTkKa. https://m.edsoo.ru/7f41837c

but6mmoreka [IOK
36 [puponnsiii ra3. [TonyTHbIe HEPTIHBIC ra3bl. https://m.eds00.ru/7f41837¢
bu6mmoreka [IOK

37 KaMeHHbI# yroJib U MPOIYKTHI €r0 MepepadOTKH. https://m.eds00.ru/7f41837¢

38 Hed1s u cioco6s e€ nepepadotku. [Ipumenenne Bubmorexa LIOK
IPOIYKTOB IIEpepaGOTKH HedTH. https://m.edsoo.ru/7f41837c

39 ['eHeTHYECKAS CBSI3b MEXKIY Pa3InIHBIMH Bubmmorexa HOK
KTACCAMH YTJIEBOTOPOTIOB. https://m.edso0.ru/7f41837c

2.5 I'asoreHnpou3BoAHBIE YIIEBOIOPOA0OB bubmmorexa LIOK

' p A y /10pOLOB. https://m.edso0.ru/7f41837c

["aI0reHOMPOM3BOIHBIE YTIIEBOIOPOIOB: bubmoreka [{OK

40 AJICKTPOHHOE CTPOSHUE; PEAKITUHN 3aMEIIICHUS https://m.edsoo.ru/7f41837c
rajoresa.
JleiicTBue MIeI04Y€i HAa TaJIOTCHITPOM3BOIHBIC. bubmoreka [{OK

41 BzauMoeiicTBiE IUraIOreHaIKaHOB ¢ MarHUEM https://m.edsoo.ru/7f41837¢c
U [IUHKOM.

42 CucremaTu3aiys U 0000LIEHHE 3HAHUH 10 bubnuoreka [JOK

paszeny "YraeBogopoasl".
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https://m.edso0.ru/7f41837c
bubmunoreka LIOK
43 KonrponpHas paboTa o teme "YriaeBogoposl”. 1 1 https://m.eds00.ru/7f41837c
Hroro no pazueny 35
Pa3nen 3. Kuciopoacoaep:xaniue oprannieckue coeTUHEeHNs
bu6mmoreka [IOK
3.1 C . ®eHoO. 11 1
MHpTHL moa https://m.edso0.ru/7f41837c

IMpenenbHbIC OHOATOMHBIC CITUPTHL: bubmuoreka [{OK

44 FOMOJIOTHYECKUi psiz, oO1ast popmyna, 1 https://m.edsoo.ru/7f41837c
CTPOCHHUE MOJICKYJI, H30MEPHs, HOMCHKIIATYPa,
Kiraccudukanys, (GU3NIecKre CBOWCTBA.

45 XUMHUUECKUE CBOMCTRA MPEICTbHBIX 1 brbmotexa LIOK
0JIHOATOMHBIX CIIHPTOB. https://m.edso0.ru/7f41837c

46 Crioco0bl ONMyYEHHsI U PUMEHEHHE 1 brbmotexa LIOK
OJTHOATOMHBIX CIIPTOB, https://m.edsoo.ru/7f41837c
[pocTeie 2GUPHI: HOMEHKIIATYPA U H30MEPHS, bubmuoteka [JOK

47 0COOCHHOCTH (DU3MUYECKUX U XUMUIECKHIX 1 https://m.edsoo.ru/7f41837c
CBOJCTB.
MHOr0aTOMHBIE CITUPTHI: STHIEHTIMKOIb U bubmuoteka [JOK

48 TITUIEPUH, UX (PU3HUYCCKIE U XMMUYICCKUE 1 https://m.edsoo.ru/7f41837¢c
CBOJNCTBA.

49 Crioco0bl TOTyYeHUS U IPUMEHEHNE 1 Bubsmorexa LIOK
MHOFOATOMHBIX CIIHPTOB. https://m.edso0.ru/7f41837c

50 ®deHom: CTpoeHNE MOJIEKYJIIbI, PH3UYECKHE 1 brbmiorexa LIOK
cBoiicTBa. TokcHUHOCTH (heHOMA. https:/m.edsoo.ru/741837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubmunoreka LIOK

o1 XuMIYeCKHe CBOHCTBA (heHOMA. 1 https://m.eds00.ru/7f41837¢

bubmunoreka LIOK

52 Cnoco6bl mony4eHus ¥ IpUMEHEHUE (eHona. 1 https://m.eds00.ru/7f41837¢
IMpaktuueckas padora Ne 2. PereHne bubmmoreka [JOK

53 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe "CIUpPThI 1 1 https://m.edsoo.ru/7f41837c
(deHombI".

54 CucremaTu3anus v 0000IIeHIe 3HAHUH TI0 TeMe! 1 Brbmorera [IOK
«CriupThi 1 GEHOBI. https://m.edso0.ru/7f41837c
KapOoHuabHbIe COeTUHEHNS: AJIbIerH/Ibl

3.2 " KIZTOHLI Ka 50H0):][31>Ie KI/ICJIOTLIH ) 21 bubmmorera LOK

' - hap ’ https://m.edso0.ru/7f41837c
Caoxubie 3¢upsl. )Kupsl.
AJIbIETHIBI U KETOHBI: SJIEKTPOHHOE CTPOEHHE bubnuoteka [JOK

55 KapOOHWJIBHOH TPYIIIBL; TOMOJIOTUYECKHE PSIIIBI, 1 https://m.edso0.ru/7f41837c
o6imast hopmyiia, H30MEpHst 1 HOMEHKJIATypa.

56 AJbierHIbl U KETOHBI: (PU3NYECKUE CBOICTRA; 1 Brbmorexa [IOK
PEAKIIIH TIPHCOHHEHHSL. https://m.edso0.ru/7f41837c

57 Peaknuu OKHCIIEHHS ¥ KaYeCTBEHHBIC PEaKIInu 1 brbmiorexa LIOK
aJIbIerUIOB H KSTOHOB. https://m.edso0.ru/7f41837c

but6mmoreka [IOK

58 CriocoOsl nosydeHus anbaeru0B U KETOHOB. 1 https://m.eds00.ru/7f41837¢

59 OIHOOCHOBHBIE Tpe/IE/IbHbIE KapOOHOBBIE 1 brbmotexa LIOK
KHCJIOTBI, 0COOCHHOCTH CTPOCHUSI KX MOJICKYIL. https://m.edso0.ru/741837¢

60 W3oMepust 1 HOMEHKIIATypa KapOOHOBBIX KHUCIIOT, 1 bubmoreka [{OK

"X U3HIECKHE CBOHCTBA.
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https://m.edsoo.ru/7f41837¢c

XUMHUYECKUE CBOMCTBA MPEICIbHBIX

bubmunoreka LIOK

61 OJTHOOCHOBHBIX KAPOOHOBBIX KHCJIOT. https://m.eds00.ru/741837c

62 OCc00EHHOCTH CBOMCTB MyPaBEUHOMN KHUCIIOTHI. bubmuorexa LIOK
MHuoroo6pasue KapOOHOBBIX KUCIIOT. https://m.edso0.ru/7f41837c
OCOOEHHOCTH CBOMCTB: HEMPEISIbHbIX 1 bubmuoteka [JOK

63 apOMAaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, https://m.edsoo.ru/7f41837c
THIPOKCUKApOOHOBBIX KKCOT. [IpeacraButenu
BBICIIIUX KApOOHOBBIX KHCJIOT.

but6mmoreka [IOK

64 [MoHsITHE O IPOU3BOIHBIX KAPOOHOBBIX KHCIIOT. https://m.edsoo.ru/7f41837¢

65 Crioco0b!I IOTydeHUS U IPUMEHEHNE bubnuorexa [JOK
KapGOHOBBIX KHCIIOT. https://m.edsoo.ru/7f41837c

66 CrnoxxabIe 23QUPBI: TOMOJIOTHIESCKUH s, oOIas Bubmiorexa LIOK
(hOPMYIIa, H30MEpHS M HOMEHKIATYDA. https://m.edso0.ru/7f41837c

bubmunoreka LIOK

67 du3ndecKre 1 XUMUIECKHE CBOMCTBA A(PUPOB. https://m.edso00.ru/7f41837¢c
Pelenne pacyETHBIX 3a1a4: [0 YPaBHEHUIO bubmuoteka [JOK

68 XMMHYECKOM Peakilny, Ha OTPeICIICHUE https://m.edso0.ru/7f41837¢
MOJIEKYJISIPHON (hOPMYJIBI OPTraHHYECKOTO
BEIIECTBA.
ITpaktuueckas padora Ne 3. Pemrerne bubmuoteka [JOK

69 AKCIIEPUMEHTATIBHBIX 33/1a4 10 TEME https://m.edso0.ru/7f41837c
"Kap6onoBsie KucinoTsl. CnoskHbie 3Gupsbl'.

70 XKupsr: ctpoenue, GU3NUECKIEC U XUMHICCKHE but6mmoreka [IOK
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CBOWCTBA (THAPOIH3).

https://m.edsoo.ru/7f41837¢c

OcoOEeHHOCTH CBOWCTB KUPOB, COACPIKAIINX

bubmunoreka LIOK

71 OCTAaTKHU HEIPeNEIbHbIX KUPHBIX KUCIOT. JKUpbl https://m.edsoo.ru/7f41837c
B TIPHPO/IE.
MbL1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, bubmoreka [IOK

72 ux Motoiee aericteue. [loHsTHE O https://m.edso0.ru/7f41837c
CHHTeTHYEeCKHUX Moromux cpenctax (CMC).

73 I'eHeTHYECKAs CBSI3b YIJICBOJIOPOIOB U bubnorexa LIOK
KHCJIOPOICOEPKAIINX OPraHUYECKUX BEIIECTB. https://m.edsoo.ru/7f41837c

bubmunoreka LIOK

74 Pac4éThl 0 ypaBHEHUSIM XMMHYECKUX PEAKIIUIA. https://m.edsoo.ru/7f41837¢

75 CucreMatuzanuus 1 0000IIEHUE 3HAHUN 10 TEME: bubmunoreka LIOK
« KapOoHMIIbHBIC COCTHHEHUSY. https://m.edso0.ru/7f41837c

bubmunoreka LIOK
3.3 YrieBoabl.
A https://m.edsoo.ru/7f41837c

OO011ast XapaKTepPHUCTHKA YTIIEBOIOB U bubmuoteka [JOK

76 KiaccuuKaIys yrieBooB (MOHO-, [H- U https://m.edso0.ru/7f41837¢
TTOJTHCAXAPHIBI ).

77 Momnocaxapuipl: GU3HUECKUE CBOWCTBA U bubnorexa LIOK
HAXOWICHHC B IIPHPOZIE. https://m.edsoo.ru/7f41837c

78 [TpuMeHEeHHE TIIFOKO3bI, €€ 3HaYEHHE B bubnorexa LIOK
SKH3HEICATEILHOCTH OPTAHH3MA, https://m.edso0.ru/7f41837¢
Jlucaxapusl: caxaposa, MabT03a U JIAKTO3a. bubmmoreka [JOK

79 HaxoxeHue B MpUpOe U MPUMEHCHUE https://m.edso0.ru/7f41837¢
JIMCaxapujioB.

80 [Monucaxapuasl: CTPOEHHE MAKPOMOJIEKYIL, bubnuoreka [JOK

(1)I/I3I/I‘IGCKI/IG U XUMHYCCKHEC CBOfICTBa,
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MPUMEHCHUE. https://m.edsoo.ru/7f41837¢c
bubmunoreka LIOK

81 [MousiTie 06 MCKYCCTBEHHBIX BOJIOKHAX. 1 https://m.edso0.ru/7f41837¢
PellieHne pacuyeTHBIX 3a1a4 Ha ONpeNeIeHUe bubmuoteka [JOK

82 JIOJIM BBIXOJIa MPOIYKTA PEaKIUU OT 1 https://m.edso0.ru/7f41837c
TEOPETHYECKH BO3MOKHOTO.

83 Cucremaru3anus 1 0000IIeHNE 3HAHH 110 1 Bubsmorexa LIOK
paszieny: «YrIeBoIs. https://m.edso0.ru/7f41837c
KoHTposbHas paboTa 10 TeMe: bubmuoteka [JOK

84 "Kucnopoacoaeprkaline opraHndecKue 1 https://m.edsoo.ru/7f41837c
coeluHeHUS ",

Hroro no pazneny 41
Pa3znen 4. A3oTcoaeprkainue opraHnyeckue coeJuHEeHUs.
bubmunoreka LIOK
4.1 A LA .b : 12
MHHDBL AMHHOKHCIOTEL. HETKH https://m.edso0.ru/7f41837c
AMUHBI: KJTacCU(BHKAIUS, CTPOCHHE MOJIEKYI, bubmoreka [IOK

85 obrmas hopmyIia, H30MepHS, HOMEHKIIATYpa U 1 https://m.edsoo.ru/7f41837c

(hM3udecKue CBOMCTBA.
but6mmoreka [IOK

86 XUMHUYECKHE CBOMCTBA aMU(aTHUCCKUX aMHHOB. 1 https://m.edsoo.ru/7f41837¢

87 AHWINH: CTPOEHHE aHUIINHA, 0OCOOCHHOCTH 1 Bubsmorexa LIOK
XUMIT9ECKIX CBONCTE AHVITHHA https://m.edsoo.ru/7f41837c

88 Croco0b!I TONTydeHUS U IPUMEHEHNE 1 Bubsmorexa LIOK
AMH(bATHYECKIX AMUHOB. https://m.edso0.ru/7f41837c

89 AMHUHOKHCIIOTBI: HOMEHKIIATYPaA U M30MEPHS, 1 bubmoreka [{OK
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¢usnyeckue cBoricTBa. OTACTBHBIC
MPEACTABUTENH 0-aMUHOKHUCIIOT.

https://m.edsoo.ru/7f41837¢c

XUMHUECKHE CBOMCTBA AMUHOKHUCIIOT, HX bubmunoreka LIOK
90 OMOJIOrHYECKOE 3HAaYeHNE aMUHOKUCI0T. CHHTE3 1 https://m.edsoo.ru/7f41837c
Y THIPOJIH3 METITH/IOB.
01 Benku Kak MpUpoIHBIC MOIUMEPBI; CTPYKTYPBI 1 bubnuorexa [JOK
GeIKOB. https://m.edso0.ru/7f41837c
Bbubmunoreka LIOK
92 XUMHYECKHE CBOMCTBA OCIIKOB. 1 https://m.edso0o.ru/7f41837c
A30TcomepKaIie reTePOINKINUECKUE bubnuoteka [JOK
93 coenuHeHus. HyKIenHOBBIE KUCIOTHI: COCTAB, 1 https://m.edsoo.ru/7f41837c
CTpOEHHE U OUOIOTHYECKAS POJIb.
[Mpaktuueckas padora Ne 4. Perenne bubmmoreka [JOK
9 SKCTIEPUMEHTAITLHBIX 337124 110 TEME 1 https://m.edso0.ru/7f41837c
"A3oTcojepKaliue OpraHnuecKue CoequHEeHUs "
[Mpaktuueckas padora Ne 5. Pererne bubmmoreka [JOK
95 9KCTICPUMEHTATLHBIX 337124 10 TEME 1 https://m.edso0.ru/7f41837¢
"Pacnio3HaBaHNe OPraHMYCCKIX COCTMHCHHUN' .
96 KoHnTposbHas paboTa 1o Teme 1 bubnorexa LIOK
" A30TCoepIKaIIiue OPraHnIeCKIe COSTMHECHI . https://m.edsoo.ru/7f41837c
Hroro no pazneny 12
Pa3znea S. BoicokomoJieKy/JIsIpHbIE COeINHEHUS.
51 BbicokoMoJIeKyJIsIpHBIE COeTHHEHUST 6 buommorexa LIOK
' yHp A ' https://m.edsoo.ru/7f41837c
OCHOBHBIE ITOHATUS XUMHUH bubnuoreka [JOK
97 BBICOKOMOJIEKYJISIPHBIX COCTHHEHUH U METOIBI 1 https://m.edso0.ru/7f41837¢

X CUHTE3a —IIOJIMMEPHU3alus 1
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IOJIMKOHACHCAIIHA.

98 [TnactMaccsl. YTunusanus u nepepaboTka 1 bubnuorexa [JOK
IACTHKA. https://m.edsoo.ru/7f41837c
99 D1aCTOMEPHI: HATYPaIbHBIA CHHTETHYECKUE 1 Bubmiorexa LIOK
xayuyKi. PesuHa. https://m.edso0.ru/7f41837c
BosokHa: HaTypaibHbIe, HCKYCCTBEHHBIC, bubmmoreka [JOK
100 cunTeTnyeckue. [lonuMepsl crenuaibHOTO 1 https://m.edsoo.ru/7f41837¢c
Ha3HAYECHMS.
IMpaktuueckas padora Ne 6. Pererne bubmmoreka [JOK
101 SKCIIEPMMEHTAIBHBIX 3a7a4 110 TeME 1 https://m.edsoo.ru/7f41837c
"Pacnio3HaBaHue TIaCTMACC U BOJIOKOH".
OG600IIEHHE U CUCTEMATH3ALIUS N3YYEHHOTO bubmuoteka [JOK
102 MaTepHaia mo Teme "BBICOKOMOIEKYISIPHBIC 1 https://m.edsoo.ru/7f41837c
coequHCHUS".
Hroro no pazueny 6
Bbubmunoreka LIOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

https://m.edsoo.ru/7f41837¢c
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Xumust, 10 knace/ I'abpuensa O.C., OctpoymoB W.I'. AkuinoHepHoe 001IecTBO
«M3narenbcTBO «lIpocBemenune.
METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. Xumus. [Imaaupyemsbie pesynastatel. Cuctema 3ananuid. 10-11 kmaccsl: mocodue st
yauTenen oomeoopa3osart. yupexaenuii / A. A. Kasepuna, P. I'. IBanoga, /I. 1O.
Ho6potun; nox. pen. I'. C. Kosaneoii, O. b. JlorunoBoii. — M.: [Ipocsemienue. — 2013. —
128 c.

2. Xumus. Tematnueckuit koutponb. 10-11 knacee / A. A. Kaepuna, I'. H. Monuanosa,
M. I'. Cuactuna. — M.: HantmonanwsHoe oOpa3oBanue, 2022. — 160 c. (©I'OC.
TemaTuueckuii KOHTPOJIB).

3. Ho6potus /1. FO. Konrponupyroriast pyHKIHS MIKOIHHOTO XHMHUYECKOTO KCIIEPUMEHTA
// Xumus B mikone. — 2017. — Ne 3.

4. Epeirus [1. I1., umxkus E. A. Meroanka penieHus 3a/1a4 o XUMHAM: y4e0. mocodue s
CTY/ICHTOB II€/I. UH-TOB 110 OMOJ. U XuM. crell. — M.: [Ipocemenue, 1989. — 176 c.

5. 3n0oTHHUKOB D. I'. X¥MHYeCcKuii IKCIIEpUMEHT Kak criennduyeckuii Metoa ooyueHus //
ITepBoe centsiOps. — 2007. — Ne 24,

6. Momuanosa I'. H., Caactuna M. I'. KonnuecTBeHHbBIE OTHOLIEHUS B XUMHUH // XUMUS IS
mKoJIbHUKOB. — 2020. — Ne 4,

7. O6mas metoauka oOydenus xumud B mkose / P. I'. iBanosa, H. A. ['opoaunosa, /1. 1O.
Ho6potun u 1p.; nox pen. P. I'. IBanooit. — M.: [Ipoda, 2008. — 319 c. (Poccuiickas
akajzeMus oopazoBanus — yuutenio). A.A. Kasepuna, P.I'. IBanoBa. 'n. HopmaTtuBnas 6a3a
XUMHUYECKOTr0 00pa30BaHMs B CPEIHEN IIKOJIE.

8.Xumus. Penienrie 3aaHuii MOBBIILIEHHOT'O U BEICOKOTO YPOBHS CJI0KHOCTH.



Kak nonyunts MakcumanbHhblii 6amt Ha EI'D: yue6. mocobue / A. A. KaBepuna,
I'. H. MonuanoBa, H. B. Ceupunenkosa, C. B. Craxanosa. — M.: Unremnekt-LienTp,

2015. -216c.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

VYpox (PDII) https://resh.edu.ru

VYpoxk (Henopran) https://nsportal.ru
(AKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
Ipesenrarnus (Muadoypox) https://infourok.ru
bubaunoreka I{OK https://m.edsoo.ru
[Mpe3enrarus (3uanuno) https://znanio.ru
Pemry EI'D: https://ege.sdamgia.ru/

VYpoxk : https://urok.1sept.ru

VYpok, npesenranuu:https://multiurok.ru
Ypok(®OKCDOP):https://foxford.ru



