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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).



COJEPKAHUE OBYYEHUA
10 KUIACC

OPTAHNYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHHM4YeCKON XMMMH.

[Ipeamer u 3HaUEeHNE OPraHUYECKON XUMUH, IPEICTABICHUE O MHOT000pa3uu
OPraHUYEeCKUX COCTUHECHUH.

DNEKTPOHHOE CTPOEHUE aTOMa YIJIepo/ia: OCHOBHOE U BO30YKIEHHOE COCTOSTHUSI.
BaneHTHbIE BO3MOKHOCTH aTOMa yriaepoja. XuMUYECKas CBSI3b B OPraHUYECKUX COCTUHEHHUSIX.
Tumbl ruOpuaN3auN aTOMHBIX opOuTaneit yriaepoaa. Mexanu3Mbl 00pa3oBaHusl KOBAJICHTHOM
cBsi3U (OOMEHHBIN U TOHOPHO-AaKLENTOPHBIH). THUIIBI IEepeKkphIBaHUS aTOMHBIX OpOUTaNeH, G- U
n-cBsi3u. OMMHApHAS, TBOMHAS U TpoiHAs CBs3b. CIIOCOOBI pa3phiBa CBsI3€H B MOJIEKYIax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pagukaie, Hykieoduie u daeKTpoduie.

Teopus cTpoeHus opraHndeckux coequHeHnit A.M. bytinepoBa u coBpeMeHHbIE
IIPEJICTABJIEHUS] O CTPYKTYPE MOJIEKYJl. 3HaUEHHE TEOPUU CTPOEHHS OPraHNYECKUX COEITMHEHUM.
MonekynspHsie U CTPYKTypHBIE (hopmysbl. CTpYKTypHbIE POPMYJIIBI pa3IMUHbIX BUJOB:
pa3BEpHyTas, COKpani€éHHas, ckeneTHas. MzoMmepus. Bunbl nuzomepun: CTpykTypHas,
IPOCTPaHCTBEHHAs!. DJIEKTPOHHBIEC A3(P(PEKTHI B MOJIECKYIaX OPraHMUECKUX COCIMHEHUI
(MHIIyKTUBHBIA 1 ME30MEPHBIHN 3P PEeKThI).

[IpencraBnenue o kiraccupuKaMKM OPraHNIecKuX BemecTB. [loHsaTre o GyHKIIMOHATEHON
rpymre. ['omonorus. 'omonorudeckue psaasl. CucremMaTudeckass HOMEHKIIATYpa OPraHUYECKUX
coequnenuit (IUPAC) u TpuBuaibHble Ha3BaHHSI OTJICIIBHBIX MPEICTABUTEICH.

OCOOEHHOCTHU U KJTacCHU(PHUKAIHS OPTaHNYECKUX peakiuii. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN B OPTaHUYECKON XHUMUH.

OKCIIEpUMEHTAIbHBIE METO/IbI U3YUEHHUS BEIIECTB U X MPEBPALICHUI: 03HAKOMJIEHUE C
o0pa3iaMu OpraHNYecKuX BEIIECTB M MaTepUalaMU Ha UX OCHOBE, OTIBITHI 110 MPEBPAIICHUIO
OpPraHMYECKUX BEIIECTB MIPH HarpeBaHuH (TUIaBlIeHUE, OOYTIIMBaHNE U TOPEHUE),
KOHCTPYHPOBAaHHE MOJEIIEN MOJIEKYJI OPraHMYECKUX BEIIECTB.

YraeBogopoabl.

Anxanbl. ['oMonoruueckuit psii ankaHoB, o0mas popmyia, HOMEHKIATypa U U30MEpHsL.
DJIeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI aIKaHOB, SP°-rHOPUIM3aIlis aTOMHBIX
opOuTaneit yrieponaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.

XHUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKIIMH 3aMEILEHNUs, N30MEpU3aluH, IETUIPUPOBAHNUS,
LIUKJIA3AUU, TUPOJIN3a, KpeKUHTa, ropeHusd. [IpeacraBienue o MexaHu3Me peakiui
PaAMKaIbHOIO 3aMELICHHUS.

Haxoxnenue B mpupoe. CriocoObl oydyeHus: U MpUMEHEHUE aJTKaHOB.

[uxnoankansl. O0mas Gopmyia, HomMmeHkIaTypa u u3omepusi. OCOOEHHOCTH CTPOSHUS U
XUMHUYECKHX CBOMCTB MaJbIX (LUKJIOMPONaH, HUKIOOYTaH) U OOBIYHBIX (IIUKJIONICHTAH,
[IUKJIOT€KCaH ) HUKI0aIKaHOB. CriocoObl MOMyYeHHs U PUMEHEHHUE IUKII0ATKAHOB.

Ankensl. ['oMonorudeckuii psijg alkeHOB, o01as GopMmysa, HOMEHKIATypa. JJIEKTPOHHOE
¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aIKEeHOB, SP>-THOPUIN3AIs aTOMHBIX OpOuTaneii
yriaepoaa, 6- U n-cBsi3u. CTpyKTypHas U reoMeTpuueckas (uc-TpaHc-) usomepus. dusnueckue
CBOICTBA aJJKEHOB. XMMHUYECKUE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHUS, 3aMEILICHHS B O
MOJIOKEHUE TIPU JBOMHOM CBSI3M, OJIMMEPU3AIMU U OkKcieHus. [IpaBuino MapkoBHHKOBA.
KadecTtBenHbIe peakiiy Ha TBOMHYIO CBsI3b. CIOCOOBI MTOTYyUYEHUS U TPUMEHEHNE aJTKEHOB.



Anxanuensl. Knaccuduxarus ankaaueHoB (COnpskEHHbIC, H30JIMPOBAHHBIE,
Kymynupoganusvie). OCOOEHHOCTH IEKTPOHHOTO CTPOCHUS M XUMUYECKHX CBOMCTB
CONpsKEHHBIX 1UEHOB, 1,2- 1 1,4-npucoennnenue. [lonumepusanus ConpsyKEHHBIX AUEHOB.
CrniocoOblI MoTy4eHus U NpUMEHEHUE aJIKa/IieHOB.

Anxunbl. ['OMoOTHYECKUN P AIKUHOB, 0011ast hopMysia, HOMEHKJIATypa U H30MEpHsI.
DJEKTPOHHOE U POCTPAHCTBEHHOE CTPOSHHE MOJIEKYJT alIKWHOB, SP-THOPHIN3AIIUS aTOMHBIX
opbOuTaneit yriepona. usndeckre CBONCTBA ATKMHOB. XMMHYECKHE CBOMCTBA: peaKINU
MPUCOEANHEHUS, AUMEPU3ALIUN U TPUMEpHU3ALNH, OKUCcIeHHs . KucnoTHbIe CBOMCTBA aJIKMHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBs3h. KauecTBEHHBIC Peakui Ha TPOUHYIO CBsI3b. CITOCOOBI
MOJIyYEHUS U IPUMEHEHUE AJIKMHOB.

Apomaruyeckue yrieBoaopoas! (apeHsl). 'oMonorndyeckuit psaa apeHoB, oomas Gpopmyiia,
HOMEHKJIATypa U U30Mepus. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI OeH301a.
®dusnveckue CBOMCTBA apeHOB. XMMHUYECKHE CBOMCTBA OE€H30J1a M €r0 TOMOJIOTOB: PEAKIIUU
3aMerIeHus: B 0EH30JIbHOM KOJIBLIE M YIJIEBOJAOPOJAHOM pajivKaje, peakliiy MPUCOSAMHEHUS,
OKHCIICHHE TOMOJIOroB OeH3ouna. [IpeacraBnenue 06 opueHTHPYIOLIEM JeCTBUN 3aMeCTUTeNeH
B OCH30JIbHOM KOJIbIIE Ha IPUMEPE ANKUIbHBIX PAJUKaAIOB, KApOOKCUIBHON, THIPOKCUIBHOM,
aMUHO- ¥ HUTPOTPYIIIBI, aTOMOB TrajjoreHoB. OCOOEHHOCTH XUMUYECKIX CBOICTB CTUPOJIA.
[Momumepu3arus ctuposa. CrocoObl OTYUYEHUS U IPUMEHEHHE apOMaTUYECKIX
YIJI€BOIOPOOB.

[Tpupoansrtii ra3. [lomytaeie HedTsHBIC ra3el. HedTh 1 €€ nmpoucxoxacHue. KameHHbIi
YTOJIb U IPOAYKTHI €ro nepepadoTku. CriocoOb! mepepadoTku HeTH: MeperoHKa, KPEKHHT
(TepMUYECKHA, KaTATUTHYECKUH ), pudopMUHT, upoiu3. [IpoaykTe nepepaboTku HEPTH, UX
PUMEHEHHE B TIPOMBIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOCHHUE TaJIOTEHIIPOU3BOHBIX YIIIEBOAOPOI0B. Peakiuu 3amenieHus
rajioreHa Ha TUJIpOKCOTPYINY, HUTPOTPYIIITY, IIMaHOTPYINY, aMUHOTrpyny. JlelicTBre Ha
raJIOr€HIIPOU3BOAHBIE BOJHOTO U CIIMPTOBOIO pacTBOpa 1Enouu. Bzaumoneiicreue
JUTaJIOTEHAIKAHOB ¢ MarHueM U UHKOM. [ToHsATHE 0 MeTaI0OpraHMuecKuX COeTUHEHUSIX.
Hcnonp30BaHre TaJoreHIPOU3BOJHBIX YTIIEBOJAOPOIOB B ObITY, TEXHUKE U MPU CUHTE3E
OpPraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOBI U3YUEHUS BELIECTB U UX MPEBPAILECHUIN: U3yYEHUE
(U3UYECKUX CBOMCTB yII€BOIOPOIOB (PAaCTBOPUMOCTH), KAYECTBEHHBIX PEaKIIHil
YTJIEBOJIOPOOB PA3IMUHBIX KJ1accOB (0OecIBeUMBaHNE OPOMHOM MIJIM MOTHOM BOJIBI, pacTBOpa
nepMaHraHaTa Kajaus, B3aMMOJICHCTBHUE alleTHIIEHA C aMMHAYHbIM PACTBOPOM OKCH/JIA
cepebpa(l)), kagecTBeHHOE OOHAPYKEHHE YTIEpoaa U BOJAOPOJA B OPraHUIECKUX BEIECTBAX,
MOJIyuYeHUE STUJICHA U U3YYE€HUE €ro CBOMCTB, 03HaKOMIIeHHE ¢ KoyuekuuaMu «Hedtb» u
«Yronby, ¢ o0pa3namMu MIacTMacc, KaydyKoB U PE3UHBL, MOJICTUPOBAHIE MOJIEKYJ
YIJIEBOOPOAOB U TaJOTEHIIPOU3BOJHBIX YITIEBOLOPOIOB.

Kucaopoacoaepxamme oprannyeckne coeiNHEHUsI.

[IpenenbHble 0OJHOATOMHBIE CIUPTHL. CTpoeHHe MOJIEKYI (Ha IpUMepe METaHoIa U
staHosa). ['oMonorudeckuii psj, obmas popmyina, H30MEPHs, HOMEHKJIATypa U KJIacCU(UKAITHU.
®uznyeckue CBOWCTBA NPEAEIbHBIX OAHOATOMHBIX CIUPTOB. BoopoaHbIE CBA3U MEXIY
MOJIEKYJIAMH CIIUPTOB. XMMUYECKHE CBOMCTBA: PEAKIIMH 3aMEILEHNs, AeTUApaTaliH,
OKHCJICHHUS, B3aUMOJEHCTBHE C OPraHMYECKUMHU U HEOpraHn4YecKuMu Kucinotamu. KauectBenHas
peakuus Ha OJHOATOMHBIE CIUPTHI. JleiicTBre ATaHONIa M METaHOJIa HAa OPTaHU3M YeJIOBEKa.
CriocoObI nostyueHust 1 IPUMEHEHUE OJJHOATOMHBIX CITUPTOB.



[Ipocteie adupsl, HOMEHKIIaTypa U u3omepusi. OCOOEHHOCTH HU3HMUESCKUX U XUMHUYECKHUX
CBONCTB.

MHOroaTOMHBbIE CIIUPTHI — ATUJIEHIJIMKOIb U MINLIEPUH. PU3NYECKUE U XUMUUECKHE
CBOMCTBA: pEaKIMH 3aMEIEHNUs, B3aUMOJCHCTBUE C OPrAaHUYECKUMHU U HEOPTaHUYECKUMH
KHMCJIOTaMH, KaYECTBEHHAsI pEaKIUsl HA MHOTOaTOMHBIE clUpThI. [IpencraBinenne o MmexaHusme
peakuuii HykJieopmIbHOTO 3amenieHus. [leiicTBue Ha opranu3M yenoBeka. CrocoObl MOMTydeHust
Y IIPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYIIbl, B3AUMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30BHOTO sJIpa.
®dusnueckue cBoiicTBa henona. OCOOEHHOCTH XUMHYECKUX CBOMCTB (eHosa. KauecTBeHHBIE
peaxiu Ha Genout. TokcuunocTs eHoma. CriocoObl MosTyuyeHust 1 IpUMeHeHrne GeHona.
®denonpopManbaeTUAHAS CMOJIA.

KapOonuibHble COeIMHEHHS — aJIbJIETH/IbI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHUIbHOMU TpymIibl. ['oMonorudeckue psiabl allbJIeruI0B U KETOHOB, 001mas hopmya,
M30MEPUS U HOMEHKJIaTypa. Ou3nueckue CBOMCTBA AJIbJACTUIOB U KETOHOB. XUMUYECKUE
CBOICTBa aJbAETUAOB U KETOHOB: peakluu npucoeanHeHus. OKUCIeHNe aabAeTUI0B,
KayeCTBEHHbIE pEeaKINK Ha anbaeruabl. CocoObl MOIydYeHHs U IPUMEHEHHE albJAeTUA0B U
KETOHOB.

OHOOCHOBHBIE TTpeesibHbIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS MOJIEKYJ
KapOOHOBBIX KUCIOT. MI30Mepus u HOMeHKIaTypa. Pu3ndeckue CBONCTBA 0JTHOOCHOBHBIX
IpelenbHBIX KapOOHOBBIX KUCIOT. BomopoaHble CBA3M MEX Ay MOJIEKYJIaMU KapOOHOBBIX
KHUCTIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOIMCTBA, peakius 3Tepu(UKaLUU, PEaKIUH C
Y4acTHEM YTJIEBOJOPOIHOTrO panukana. OcoOEHHOCTH CBOMCTB MypaBbUHOW KUCIOTHL. [loHsATHE
0 MIPOU3BOIHBIX KapOOHOBBIX KHCIIOT — CJIOKHBIX 3(hupax. MHOroodpasme kapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOICTB HETIPEAETbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIOT, JUKAPOOHOBBIX
KHUCJIOT, TUJIPOKCUKApOOHOBBIX KUCIOT. [IpencTaBuTenu BoICIINX KapOOHOBBIX KHCIIOT:
CTEapHHOBAs, MAJTbLMUTHHOBAS, OJICUHOBAS, JIUHOLEBAS, TUHOIEeH08AsA KUCTOTHI. CIIoCOObI
NOJIy4YEeHHUsI U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnsie 3¢upbl. ['omonmornueckuii psia, odmas Gopmysia, H30MepHusi 1 HOMEHKIIATYypa.
Du3nYECKUEe U XUMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIIOW U IIETOYHOU Cpeie.

XKupsr. Ctpoenue, puznveckue 1 XUMHUECKUE CBOMCTBA )KUPOB: THIPOJIN3 B KUCIOH U
mea049Hoi cpene. OcoOEHHOCTH CBOMCTB KHUPOB, COACPKAIIUX OCTATKU HEMPEIeIbHBIX KUPHBIX
KUCHO0T. JKUpsl B IPUPO/IE.

MBpBUT4 KaK COJTM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OOmrast xapakTepucTika yriaeBoJoB. Kinaccudukarus yriaeBoos (MOHO-, TU- U
noJaucaxapuabl). MoHOcaxapHabl: IIII0K03a, GPyKTO3a, TaTakTo3a, pudo3a, 1e30KCcuprudo3a.
®u3nyecKue CBOMCTBA U HaXOXkAeHUE B pupoje. PoTocuHTe3. XUMHUUECKHUE CBOMCTBA
[JIFOKO3BL: PEAKIMH C Y4aCTHEM CIUPTOBBIX U AJIBACTUAHON IPYIII, CHUPTOBOE U
MOJIOYHOKHCII0€ Opokenue. [IpuMeHeHue rioKo3bl, €€ 3HaYeHUE B )KU3HE S TEIbHOCTH
opranusma. /[ucaxapuapl: caxaposa, MaibTO3a U J1akTo3a. BoccTanaBiuBaromue u
HEBOCCTaHaBIMBarone aucaxapuasl. ['maponns nucaxapunos. Haxoxaenue B npupoze u
npuMeHeHue. [lonucaxapuasl: KpaxMal, IIIMKOreH U 1eiTro103a. CTpoeHne MakpoOMOJIEKYJI
Kpaxmajia, IIMKOTreHa U LeJUII0J103bl. PU3NYECKUe CBOWCTBA KpaxMajla U LEJUII0JIO3bI.
XHUMHUUYECKUE CBOMCTBA KpaxMaja: THAPOJIN3, KAYECTBEHHAs peaklys ¢ HOA0M. XUMUYECKUE
CBOICTBa LIEIUTIONIO3bI: TUAPOIIN3, TOTyYeHHE FPUPOB LEeUTI0N03bl. [ToHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHICKO3a, alleTaTHBIN MIENK).



DKCrepuMEHTAIbHBIE METObl U3YUEHUS BEIIECTB U UX MPEBPAIlEHUN: PACTBOPUMOCTh
Pa3JIMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHUE 3THIIOBOTO
CIIUPTA B AJIBAECTH HA PACKAIEHHOW MEAHON TPOBOJIOKE, OKUCICHUE ITUIOBOTO CIIUPTA
JUXPOMATOM Kaiusi (BO3MOKHO HCIIOJIB30BaHUE BUAEOMATEPUAJIOB), KAUECTBEHHBIE PEaKIIMK Ha
anpaerubl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxcuaom menu(ll)), peakius riumnepuna
¢ rugpokcuom Meau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOM KUCIIOTBI, B3aUMOJEHCTBHE
pacTBopa riaroko3bl ¢ ruapokcuaom meau(ll), B3aumopeiicTBre kpaxmala ¢ HOJJ0M, PEIICHUE
SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMaM «CrupThl U peHonb», «KapOoHoBbie KucnoThl. CI0KHBIE
3hupbI».

A3oTcoaeprkaiiyue OpraHuvdecKue coeTMHeHus.

AMUHBI — OpraHUYeCcKre IPOU3BOIHbIC aMmMuaka. Kiaccudukaius aMiuHOB:
anudaruyeckre U apoMaTUyecKre; NepBUYHbIe, BTOpUYHBIE U TpeTUuHbIe. CTpOCHHE MOJIEKY,
obmas popmyia, n3oMepus, HOMEHKIATypa U (GU3NIECKUE CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKuX aMHUHOB: OCHOBHBIC CBOMCTBA, aIKIIIMPOBAHUE, B3aUMO/ICHCTBHE TIEPBHYHBIX
aMUHOB C a30TUCTOM KUCcIOoTOU. CONu alKUIaMMOHHUSL.

AHWIVH — IPEACTAaBUTENIb AMUHOB apoMaTHdeckoro psaa. CTpoeHue aHmwinHa. BzaumHoe
BJIMSTHUE TPYII aTOMOB B MOJIeKyJie aHWIMHA. OCOOEHHOCTH XUMUYECKHUX CBOWCTB aHUJIMHA.
KauecTBennsie peakiuu Ha aHWIMH. CIOCOOBI MOTYYCHHS U TPUMEHEHHE ATU(PaTHIECKUX
amuHOB. [loydeHre aHWIMHA U3 HUTPOOESH3071a.

Amunokuciaotsl. Homenknarypa u uzomepusi. OTaenbHble NPEICTaBUTETH Ol
aMUHOKMCIIOT: TJINLMH, alaHuH. ®U3nyeckue CBOMCTBAa aMUHOKHCIOT. XMMHYECKUE CBOMCTBA
AMUHOKUCJIOT KaK aM()OTEPHBIX OPTaHMYECKUX COSAMHEHUN, PEAKIIHs IOJTMKOH ICHCAIIHH,
oOpa3oBaHHe MENTUIHON CBsA3H. bronorudeckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 ¥ TUAPOIIN3
NEeNTHIOB.

benku kak npupoansie noaumepsl. [lepBuunas, BropuyHas U TpETHUHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOMCTBA OCTTKOB: THIPOIU3, ICHATYpAIUsl, KAYECTBCHHBIE pEaKIIny Ha
OeInKH.

DKCcrepuMEeHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U WX MPEBpAIlleHUii: paCTBOpPEHUE
0eNKoB B BOJIE, AHATYpalusl OEIKOB IPU HAarpeBaHUM, IBETHHIE PEaKI[MU Ha OEJIKH, pelIeHre
HKCIIEPUMEHTANIbHBIX 33/1a4 [0 TeMaM «A30TcoJiepKalllie OPraHnueCKIe COSTMHEHUS» U
«Pacro3HaBaHue OPraHUYECKUX COCIMHEHUI.

BbicokomosiekyasipHbIe cOeJUHEHUS.

OcCHOBHBIE TOHATHS XUMHUH BHICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3B€HO, CTEIIEHb MOJIMMEPU3AIUH, CPEIHASI MOJIEeKyIsipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUN — TOJIMMEPU3ALIUS U MOJTUKOHICHCAIIUS.

[Tonumepubie Matepuainsl. [ImacTmaccesl (MOMUATUIICH, TOTUITPOITUIICH,
MOJIMBUHUJIXJIOPU, TTOJUCTUPOIL, MOJTUMETHIMETAaKpUIIAT, TOJTUKapOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tin3anus 1 nepepaboTka riacTuka.

DnacToMephl: HaTypallbHBIN KayuyyK, CHHTETUYECKUE KaydyKH (0yTaaueHOBbIH,
XJIOPOTIPEHOBBIN, N30ITPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BonokHa: HatypanbHbIe (XJIOMOK, MEPCTh, MIENK), HCKYCCTBEHHBIC (BUCKO03a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[TonumMeps! cieranbHOTO Ha3HAYCHUS (TEQIIOH, KEBIAp, SJIEKTPOIPOBOISIINE
MOJIMMEPHI, OMopa3aaracéMpie MOJMMEPHI).



OKCIEpUMEHTAIbHbIE METO/IbI U3YUEHHUS BEIIECTB U X MPEBPAIICHUI: 03HAKOMJIEHUE C
00pa3iaMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYYYKOB, pEIlICHUE
AKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «Pacro3HaBaHNe IIACTMACC U BOJIOKOH.

PacuérHble 3agayn.

Haxoxaenne MonekynspHoil popMysibl OpraHM4eCKOro COETUHEHUS TI0 MACCOBBIM JI0JISIM
3JIEMEHTOB, BXOJISIIUX B €I0 COCTAB, HAX0XKJICHUE MOJIEKYJISIPHON (hOPMYJIIbI OPTaHUIECKOTO
coeMHEeHus 1o Macce (00bEMY) MPOJYKTOB CrOpaHus, 0 KOJIMYECTBY BellecTBa (Macce,
00bEMY) IPOYKTOB PEAKITUN W/UITM UCXOIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (POPMYIIBI
OpPraHMYECKOTO BEIIECTBAa HA OCHOBE €r0 XMMUYECKUX CBOMCTB HJIM CLIOCOOOB MOJTy4eHUS,
OIIpEeEeNICHUE I0JIM BBIXOZA MPOIYKTa PEAKIIUUA OT TEOPETUUECKH BO3MOYKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanust MeXIpeIMETHBIX CBSI3€H MPU U3YyYEHHUH OpraHndeckoi xumuu B 10 kinacce
OCYIIIECTBIISIETCS Uepe3 UCIOB30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHITUN, TaK U
MOHSITUN, IPUHATHIX B OTJEIbHBIX PEAMETAX €CTECTBEHHO-HAYUYHOT'O IIUKJIA.

OO01u11e ecTecTBEHHO-HAYYHbIE ITOHITHS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHaJIU3, CUHTE3, Kilaccudukaius, HaboieHue, U3MEpEeHNe, IKCIIEPUMEHT, MOJIEIb,
MO/IEJINPOBAHUE.

®du3suka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUI
YPOBEHb, BEILIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEILECTBa, (PU3NUECKHUE BEIINYHHBI,
€MHULIBI U3MEPEHUS, CKOPOCTb, SHEPIHs, Macca.

buonorus: kieTka, opraHusMm, SKocucTema, bnocdepa, MeTadoIM3M, HACIeACTBEHHOCTD,
aBTOTPOGHBIN U reTepoTpOHBIN TUII TUTAHUS, OposkeHHEe, (POTOCHHTE3, IbIXaHHe, OCIIKH,
YTJIEBOABI, XKUPHI, HYKJICHHOBBIE KUCIOTHI, (JEPMEHTHI.

['eorpadusi: mose3Hble UCKOMAaeMble, TOTIHUBO.

TexHOJIOorHs: MUILEBbIE TPOLYKTHI, OCHOBBI PALIMOHAILHOIO MTUTAHHUS, MOIOIIIE CPE/ICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sep. XUMHYECKUM 31eMeHT. M30Tonbl. CTpoeHUE 3EKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIC YHUCIA. DHEPreTMYECKHEe YPOBHU M MOJYPOBHU. ATOMHBIE
opourtanu. Kiaccudukarusi XUMHYECKHX 3JIEMEHTOB (S-, pP-, d-, f-anmemenTsl). Pacnpenencuue
9JIEKTPOHOB MO AaTOMHBIM OpOHUTANsIM. DJIEKTPOHHbIE KOH(UTypaly aTOMOB 3JEMEHTOB
NEPBOro—4eTBEPTOro IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(HUTypauyu HOHOB. DIECKTPOOTPULIATEIEHOCTb.

Ilepuonnueckuit 3axkoH u Ilepuonnueckass cucrema XUMUYECKHX dieMeHToB JI.M.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [lepuoanyeckoil CHUCTEMBbl XHUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMHU IPOCTBIX W CIOXKHBIX BEIIECTB IO TPYyIIaM H
nepuoaam. 3HaueHue nepuoanyeckoro zakona /1. Menneneesa.

Xumuueckasi CBs3b. BUIBI XMMHUYECKON CBSI3M: KOBAJICHTHAsl, NOHHAs, METAJJINYECKas.
Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOW CBS3W: OOMEHHBIM M JIOHOPHO-aKIEITOPHBIA. DHEPTUs
U 1nuHa cBa3u. [lossspHOCTh, HANPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM cBA3U. KpaTHble
cBa3u. BogoponHas cBsi3b. MEXMOIEKYISIPHBIEC B3aUMOACUCTBUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpPUMEpPE COCIUHEHHI 3JIEMEHTOB BTOPOTO
nepuosa).

[IpencraBnenre O KOMIUIEKCHBIX coequHeHusX. (CocTaB KOMIUIEKCHOTO  HOHa!
KOMIUIEKCOOOpa3oBaTenb, JHMraHAbl. 3HAu€HHWE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHON XHUMUHU.

BemectBa MOJIEKYNISIPHOTO M HEMOJIEKYJSPHOTO CTPOEHHUs. THIBI KPUCTAUIMUYECKUX
peméToK (CTPYKTYp) U CBOWCTBA BEIIECTB.

[TonsiTne o nucnepcHbIX cucteMax. MctuHHbIEe pacTBOpPHL. [IpeacraBieHne 0 KOJUTOUIHBIX
pactBopax. CrocoObl BBIpaXEHHS KOHIIEHTPAIMU PACTBOPOB: MaccoBas JOJis BEIIECTBA B
pacTtBope, MOJspHas ~ KOHLEHTpanus. HachlllleHHble W HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMOCTh. Kpucrtammoruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BeUIeCTB. |pUBUANbHBIE HA3BAHUSA
OT/IENIbHBIX MPEJCTABUTENIEH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMU4eCKUX peakiiii B HEOPraHUYEeCKOM U OpraHnYecKoi XUMUH. 3aKOH
COXpPAHEHHsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALLEHUS SHEPTUU NPU XUMHUYECKHX
peakuusax. TeraoBbie 3QPeKTh XUMUUECKUX peakiuil. TepMoXxuMuiecKkue ypaBHEHUSI.

CKOpOCTh XUMUYECKOH peakluu, e€ 3aBUCUMOCTh OT Pa3IUYHBIX (pakTopoB. 'oMoreHHbIC
U reTeporeHHbie peakunu. Katanus u karaau3aTtopsl.

O6parumbie W HeoOpaTUMbIE peakiuu. XHUMHYEeckoe paBHoBecue. KoHcraHTa
XUMHYECKOro paBHOBecHs. (DaKTOphI, BIMSAIOIME HA MOJIOKEHUE XMMHUYECKOTO PABHOBECHS:
TeMIlepaTypa, NaBJIIEHUE M KOHILIEHTPAllMM BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipunmun Jle
[TaTense.

OnektponauTtnueckas auccouuanus. CuipHble U ciabble  eKTposuThl. CTeneHb
nucconuranuu. Cpena BOAHBIX PacCTBOPOB: KUCIOTHAs, HEUTpalibHas, IienoyHas. BomopoaHsiil
nokazarenb (PH) pactBopa. ['maponus coneil. Peakiiun nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb OkucieHus. OKUCIHUTENb U
BOCCTAaHOBUTENb. [Iponeccel OKHCIEHHST M BOCCTAHOBJIEHUsA. BakHeWlne OKHCIUTENN U
BOCCTaHOBUTENU. MeTOJ] 37IeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACIIaBOB BELIECTB.

OKCIEpUMEHTaIbHbIE METOAbl HM3YYEHHS BEIIECTB M WX TMPEBpALICHUN: pa3JIOKEHUE
MEepPOKCUJa BOJOPOJA B MPHUCYTCTBUM KaTalM3aToOpa, MOJEIU KPUCTAUIMUECKUX PEMIETOK,
IPOBEJCHNE peakuuii HOHHOTO OOMEHa, OIpeAeseHHe Cpelbl PacTBOPOB C IMOMOUIBIO
UHAUKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuveckast xumus.

[Tonoxxenue HemetaioB B Ilepuogumueckoil cucrteme XUMHUYECKHX 3ieMmeHToB JI.U.
MenneneeBa W OCOOCHHOCTH CTPOEHUS HX aroMoB. DU3MYECKHE CBOWCTBA HEMETAJLIOB.
AmoTponusi HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yrieposa).

Bonopon. Ilonyuenue, ¢puznyeckue M XUMHUYECKHUE CBOWCTBA: pEaKIHH C METAIaMU U
HEMETaJUIAMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ Mapuapl. TOMIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl MoiaydeHus, GU3NYecKue U XUMHUYECKHe
cBoiicTBa. ['asoreHoBogOpoabl. BakHelme KUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJOTCHOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHs TajoreHoB. [I[puMeHeHne rajJoreHoB U
UX COCOUHEHUHN.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBINIIEHHbIE CHOCOOBI MOJYYEHHS] KUCIOPOA.
Ou3nyeckue W XUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoga u o030Ha. Okcuabl U
MIEPOKCHUJIBI.

Cepa. Haxoxxnenme B mpupoje, CIOCOObl MOMy4eHUs, (PU3MUEeCKHMe U XUMHYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Okcua cepoi(1V), oxcun cepoi(VI). Ceprucras u cepHas
KUCTOTBI U uX coiau. OCOOCHHOCTHM CBOMCTB CEpHON KHCIOTHL. IlpuMeHeHue cepbpl U eé
COEMHEHUM.

A3zor. Haxoxknenue B mpupone, CHOCOObI MOIy4YEHHS, (PU3NYECKHE H XUMUYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKcHuabl a30Ta. A30THCTass M a30THAasg KUCIOTHI U HUX COJIH.
OcCOoOeHHOCTH CBOMCTB a30THOM KHUCHOTHL [IprMeHeHHe a30Ta M €ro COeJMHEHUH. A30THBIC
yIoOpeHusl.

®dochop. Haxoxnenne B mpupojie, CrocoObl MOMydeHHUs, (U3NUECKUE W XHUMHYECCKUE
cBorictBa. Dochuaer u dochun. Oxcuasl dochopa, dochopHas kuciaora U e€ COIU.
[Ipumenenue dpocdopa u ero coequnenuit. Dochopusie ynodpeHus.

Yrinepon, HaxoxIeHWe B Tpupone. AimorponHble Mogudpukanuu. Duzndeckue u
XUMHYECKHE CBONCTBAa MPOCTHIX BeIIeCTB, 00Opa3oBaHHBIX yriepogoMm. Oxcua yriaepoma(ll),
okcun yriepoaa(lV), yrompHas kuciaora U e€ coid. AKTHBUPOBAHHBIA YTOJb, aacoOpOIHs.
Oymiepensl, rpadeH, yriaepoaHsle HaHOTpYOku. I[IpuMeHeHHe TPOCTHIX  BEIECTB,
00pa30BaHHBIX YTIIEPOJOM, U €T0 COSAMHCHHIA.

Kpemunii. Haxoxxnenue B mpupoje, CocoObl MONydeHUs, (PU3MUECKUE U XHUMHYECKHE
cBorictBa. Okcua kpemuusi(1V), kpemMHMEBas KUCIOTa, CHIMKATHI. [I[puMEeHeHNE KPEMHUS U €ro
coenuHeHuil. CTEKII0, €ro MoJy4eHue, BUJIbI CTEKJIA.

[onoxxenne metamioB B [lepuoauueckoii cucteMe XUMUYECKUX 37eMeHTOB. OCOOCHHOCTH
CTPOCHHUSI SJIEKTPOHHBIX 000JI0YeK aTOMOB MeTaiioB. O0mue pu3nyeckue CBONCTBA METAJLIOB.
[Tpumenenue meTayioB B ObITY M TexHUKE. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUYECKHA P HampspDkeHuid  MetawioB. OOmme CcrnocoObl  MONydeHUs
METAIIJIOB: TUAPOMETAIUTYPTHUS, TUPOMETAILTYPTHUS, AIeKTpoMeTautyprusi. [loHsaTre o Koppo3uu
MeTal1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka mMetawioB |A-rpynmer [lepuoandeckoil cUCTEMBl XUMHUYECKUX
aneMeHToB. Hatpuii u kanuii: noiaydyenue, GuU3NUecKue U XMMHUYECKHE CBOMCTBA, MIPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mas xapakrtepuctuka metaioB |IA-rpynmser [leprogmdeckoil cucTeMbl XMMHUYECKUX
9JIEMEHTOB. MarHuii W KaJblMi: TMOJydeHue, (PU3NUecKue U XUMHYECKHE CBOWCTBA,
MPUMEHEHHE TTPOCTHIX BEIIECTB U X coenNuHeHUH. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUER: TIONTydeHue, (U3NYECKUe W XMMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIe CBOICTBA OKCHIAa W THUIPOKCHIA ATIOMUHHSI,
TUAPOKCOKOMILIIEKCHI aTIOMUHUS.

OOmast xapakTepuUCTHKa MeTalioB MoOo4HbIX mnoarpynmn (b-rpymm) Ilepuonndeckoit
CUCTEMBI XUMHUYECKUX JICMEHTOB.

DuU3NYeCKue U XMMUYECKUE CBOMCTBA XpoMa U €ro coeguHeHui. OKCUIbl U THIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomaTsl, UX OKHCIWUTEIHHBIC CBOWMCTBA.
[TonydeHnue u mpuMeHEHUE XpoMa.

®dusznueckue M XMMHMYECKME CBOMCTBA MapraHiia ¥ €ro COeIMHEHHMH. Baxuenmmue
coenuaeHust Mmapraana(ll), mapranma(lV), mapranna(V1) u mapranna(VII). [lepmanranat kamus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.



Du3nyecKue U XUMUYECKHE CBOMCTBA JKeJie3a U ero coequHeHn. OKCUIbI, TUAPOKCUIBI U
comu xene3a(ll) u xxenesa(lll). [TonmyueHue u npUMEHEHNUE JKeENe3a U €ro CIUIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHui. [lonydenre u npuMeHeHne
MeOU U €€ COeTUHEHUH.

[{uHK: monyyeHue, GU3NIecKre U XUMHUYECKHE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCH/IA
Y TUAPOKCUJIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHune IuHKa U ero COeAMHEHU .

OKCIEpUMEHTAIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX NPEBpalllCHUIl: H3y4yeHue
00pasIoB HEMETa/IoB, TOopeHue cepbl, (ocdopa, xkemesa, MarHus B KHUCIOPOJE, M3ydEHUE
KOJUIeKIMKU «MeTamibl M CIJIaBbl», B3aWMOJEHCTBHE ILEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOKHO HCIIOJIb30BAaHHWE BHJIEOMATEPHAIIOB), B3aUMOJCUCTBUE IIUHKA U
JKeJe3a ¢ pacTBOpaMu KHUCJIOT U IIeJI0ueld, KaYeCTBEHHbIE PEaKI[MM Ha HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpamMu KHCIIOT M LIEJIOYEH, pEeIIEHNE dKCIEPUMEHTAIBHBIX 3a/1a4d M0 TeMaM «l ajJoreHsn»,
«Cepa u e€ coenuHEHHS», «A30T U Gochop U UX COeTUHEHUD», «MeTallIbl TIaBHBIX MOATPYII»,
«Mertamibl MOOOYHBIX TOATPYIIID.

XuMHS U )KU3Hb.

Ponp xumuu B obecriedeHNN YCTOWYMBOTO pa3BUTHA 4elloBeuecTBa. [loHATHE 0 HayuHBIX
METO/JaX T[O3HAHMSI M METOJOJIOTMM HAy4yHOro wuccieioBaHus. HayuHble NOpUHIUIBI
OpTraHU3aIMN XUMHUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYUYCHUS BaXKHEHIIIHX
BElIEeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KHUCIOThI, MeTaHoJa). [IpoMbliieHHbIE
CIocoObl MOJTYYEHHUs] METAUIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHHE OKpYXKarollel cpelbl u
ero nocneacTBus. Poib xuMun B o0ecriedeHnu 3HepreTuYeckoil 6e30MacHOCTH.

XuMHs U 300poBbe 4YenoBeKka. JlekapcTBeHHble cpencrsa. IIpaBuia uCIONb30BaHUSA
JIEKAPCTBEHHBIX IpenaparoB. Ponb XMMHUK B pa3BUTUN MEIULIMHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poib Xumuu B obecreuyeHun
NUILEBOH Oe30MacHOCTH.

Kocmernueckne u mapdromepusie cpenctBa. bertoBas xumwus. [IpaBumia 6Ge3omacHOro
MCIIOJIb30BaHUs IPETapaToB OBITOBOM XMMHUH B MIOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTepHaIIBI (IIEMEHT, OETOH).

XuMus B CENbCKOM X03siicTBe. OpraHnyecKre U MUHEPATbHBIC YIOOPCHHSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPAaCKH, CTEKJIO, Kepamuka. MaTepuaibl
JUIs DJIEKTpOHUKHM. HaHoTexHOMOrMU.

PacuérHrble 3agayn.

Pacuérpl: Maccel BemiecTBa WM 00BEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MacChl (00bEMA, KOTMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB HMMEET IPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa peaklWH, €CIM OJHO U3 BELIECTB JIaHO B BUJE pacTBOpa C
OnpeAcNEéHHOM MacCOBOM JIOJIEd PAaCTBOPEHHOIO BELIECTBA, MACCOBOW JIOJAM U MOJISIPHOU
KOHIIGHTpAllMM BEILECTBA B PAcCTBOpPE, MOJIM BbIXOJAa MPOJYKTAa PEaKUUU OT TEOPETHUECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeIMETHBIX CBsI3€H MpH M3yueHUH OOLIel U HEOPraHWYEeCKOH XUMHH B
11 kiacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHNUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHM,
TaK W MOHATHUM, IPUHATHIX B OTACIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI'O IUKIIA.



OO0Impe ecTeCTBEHHO-HAYYHBIC TOHSATHS: SBJICHHWE, HAayYHBIH (aKT, TUIOTE3a, TCOPHS,
3aKOH, AaHalu3, CHHTE3, Kilaccuukamnus, TEepUOAUYHOCTh, HaONIOJICHUe, W3MEpEHUE,
3KCHepI/IMeHT, MOACIIb, MOI[GJII/IpOBaHI/Ie.

®dusnka: Marepusi, MUKPOMHpP, MAKpPOMHpP, aTOM, JJIEKTPOH, IMPOTOH, HEUTPOH, HOH,
W30TOITBI, PaJMOAKTHBHOCTh, MOJICKYJIA, YHEPreTHYCCKHH YPOBEHb, BEIECCTBO, TEIO, OOBEM,
arperaTHoe COCTOAHHUEC BCIICCTBA, I/I,Z[GaJIBHblﬁ ras, (1)I/I3I/I‘IGCKI/IG BCINMYHHBI, CAHUHUIIBI
U3MEPEHUS, CKOPOCTh, YJHEPTHUSI, Macca.

buonorus: knetka, opraHm3M, OJKocucTtema, Owuochepa, MeraboIuM3M, MakKpo- U
MHUKPOIJIEMCHTBI, OCJIKH, >KHUPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTBHI, ()EPMEHTHI, TOPMOHBHI,
KpPYTOBOPOT BEUIECTB M MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHoNOrHs: XUMUYECKasl MPOMBIIIIICHHOCTh, METAJLTYPTHUs, CTPOUTEIbHBIC MaTEPHAIIBI,
CCJIbCKOXO3HCTBEHHOE TPOW3BOJICTBO, IHUINEBAas IPOMBIIIICHHOCTh, (hapMaleBTHYSCKas
HpOMBII.HJ'IGHHOCTI:, HpOI/IBBOI[CTBO KOCMECTHUYECCKUX HpenapaTOB, HpOI/ISBO,Z[CTBO
KOHCprKLII/IOHHBIX MaTepI/IaJIOB, 3J'I€KTpOHHa}I HpOMBII.HJ'IGHHOCTI:, HaAHOTCXHOJIOTHUHU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHM € CHCTEMHO-JEATENHOCTHBIM MOJXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3yJIbTaTOB
OCBOCHMS TIpenMeTa «XUMHs» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHMs BbBIAEICHBI CIEAYIOIINE
COCTABJISAIIONIME: OCO3HAHUE OOYYAIOUUMHCA POCCHICKONH TPakJaHCKOH HIAEHTHYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPEICTICHUIO; HAIMYUE MOTUBALlMU K 00Y4EHHIO; TOTOBHOCTD
U CHOCOOHOCTh OOYy4arolUuXcs PYKOBOJICTBOBATHCS TNMPUHATHIMU B OOIIECTBE MpaBUJIaMU M HOpMamMH
NOBEJICHUS; HAIWYHE MPAaBOCO3HAHUS, YKOJIOTHYECKON KYIbTYpBI; CIIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH
YKU3HEHHBIE JIaHbl.

JIndHOCTHBIE pE3yabTaThl OCBOCHHUS MpeAMeTa «XUMHUS» OTPakaloT Cc()OPMHUPOBAHHOCTH OIBITA
MO3HABATEIbHON U MPAKTHUUECKOHN JIEeATENHHOCTH 00Yy4aroIUXCsl B MPOLIECCe pean3aii 00pa3oBaTebHON
JEATENBHOCTH.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHMSA IMpeaMeTa «XHMHS» OTpaxaroT cHOPMUPOBAHHOCTH OIBITA
MO3HABATEIbHON U MPAKTHUYECKOHN JIEeATENHHOCTH 00Yy4aloIUXCsl B MPOLIECCe pean3ali 00pa3oBaTebHON
NESITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HAHMsI 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M O0S3aHHOCTEH, YBAKCHHS K 3aKOHY U
IIPABOIOPAIKY;

MPEJICTABICHUS O COLMATbHBIX HOPMAaX M MpaBUjIaX MEKINYHOCTHBIX OTHOILIEHUHN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPUYECKOM NEATENBHOCTH MPHU CO3/aHUHM YUEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U MO3HABATEIbHBIX 33]a4, BHIOJTHEHUN XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEpPEHUs, JIOTUKY M apryMEeHTbl IPYrux Npu
aHaJIM3€ Pa3IUYHbIX BUJIOB YUeOHOIl 1eATeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCJIEUI0 OTEUECTBEHHOW XUMMUH;

YBaXEHHUsI K TIPOIECCY TBOpYECTBA B OOJACTH TEOPUHM U MPAKTUUYECKOTO MPHIIOKEHUS XUMHH,
OCO3HAHHA TOT0, 4YTO JaHHbIE HAYKM €CTh pe3yJbTaT [UIMTEIbHBIX HAOMIOJEHHUM, KpPOMOTIUBBIX
AKCIEPUMEHTAIbHBIX [IOMCKOB, IOCTOSIHHOTO TPYAA YUYEHBIX U IPAKTHKOB;

MHTEpeca M I03HABATEIbHBIX MOTHBOB B IOJYYCHHM M TOCIEAYIOIIEM aHalu3e HH(POpMaIHUU O
MEePEOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;

CIOCOOHOCTH OLIEHMBATh CHUTYAIlMH, CBSA3aHHBIE C XHWMHUYECKUMHU SIBJICHUSMH, M TNPUHUMAThH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBApUIIEH ¢ MO3UIMIA HPABCTBEHHBIX U
IIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUI TOCTYIIKOB;

4) popmMupoBaHHSA KYJIbTYPHI 310POBb:

MOHUMAaHUS IIEHHOCTEH 3I0pOBOr0 M 0e30MacHOro odpasa >KM3HU, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;



coOnrofeHusl mpaBuil 0e30MacHOr0 OOpaIeHHsl C BEIIeCTBAMH B OBITY, NMOBCEAHEBHOW JXU3HU, B
TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUS LIEHHOCTH MpaBWJI HHIWBHUIYAJbHOTO M KOJIJIEKTUBHOTO O€30MacHOro IOBEACHUS B
CUTyalUAX, YTPOXKAIOIUX 300POBbIO U JKU3HU JIIOACH;

OCO3HAHUS TIOCTIEJACTBUIA M HEMPHUATHS BPEAHBIX MPHUBBIYCK (YIOTPEOICHUS aaKOTOJIsI, HAPKOTHUKOB,
KYpEHHUs);

5) TpynoBOro BocnuTaHMs:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIENOBATENbCKONH AESITeNbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOMN U IPYTUX BUJIAX NEATECIBHOCTH;

YCTAaHOBKHM HAa aKTHBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 33/1a4 COLUATHHOW HANpPaBIEHHOCTH (B
paMKax CBOEro Kjlacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY H3YYEHHIO Hpodeccuil pa3aMdyHOro poja, B TOM YHCIE HAa OCHOBE
MPUMEHEHUS PEMETHBIX 3HAaHUH 10 XMMUU;

YBaXXEHUS K TPYAY, JIOASAM TPYyJa U pe3yJibTaTaM TPYIOBOH AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HHAMBHAYaJIbHON TpaeKTOpuM oOpa3zoBaHus, Oymayuiei
npodeccun M peanu3alMd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

OKOJIOTMYECKU 1IETIECOO0OPA3HOTO OTHOIICHHS K MPUPOJE KaK UCTOYHHUKY CYIIECTBOBAHMS >KM3HU Ha
3emire;

MOHMMAaHHUA TJI00ATBHOTO XapakTepa IKOJIOTUYECKUX MPOOJIeM, BIUSHUSA SKOHOMUYECKUX MPOILIECCOB
Ha COCTOSIHHUE IPUPOJHON U COLMAIBHOU CPEMBL;

OCO3HAHUS HEOOXOIMMOCTH HCIIOJNb30BAHUS JIOCTIDKEHUN XUMHU JUIsi PEHICHHS BOIPOCOB
PalOHAIBHOTO IPUPOAOIIOIb30BAHNS;

AKTUBHOTO HEMPUATHUA NEUCTBHUM, MPUHOCAIIUX BpPEd OKpYXKAlOIeW NPUPOIHOU Cpeae, yMEHUs
MPOTHO3MPOBATh HEONATONMPHUATHBIE OSKOJIOTHUYECKHUE TIOCIEICTBUS MPEANMPUHUMAEMBIX JEHCTBUI U
npeaoTBpaniaTh ux;

HaJIU4Ms Pa3BUTOIO 3KOJOTMYECKOrO0 MBIIUIEHUS, SKOJOTHUYECKON KYJIbTYpBI, ONbITA JAEATEIbHOCTH
9KOJIOTUYECKOW HAIPaBJICHHOCTH, YMEHHS PYKOBOACTBOBAThCS UMHU B IO3HABATEIbHON, KOMMYHUKAaTUBHON
U COLIMATbHOU MIPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO IPOTUBOCTOSThH HICOJIOTHH XeMohoonw;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKM MU OOLIECTBEHHOU
MIPaKTHUKU;

MOHMMAHUS CIEMU(UKA XUMHUHM KaK HAyKHW, OCO3HaHHs €€ poiu B (OPMUPOBAHUHU DPANMOHAILHOTO
HAyYHOTO MBIIUICHUS, CO3/JaHUU IEJIOCTHOTO TMPEACTABICHUS 00 OKpYXaroleM MHpe KaK O €IUHCTBE
IPUPOJIBI U YEJOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M peIIeHWU MpoOJIeM COXpaHEHHs
IPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHHM JJIsi COBPEMEHHOW [MBWIM3AalUUA: B €&
I'YMaHHCTUYECKON HANpaBIeHHOCTH U BaXXKHOM POJIM B CO3/IaHMHM HOBOW 0a3bl MaTepHalbHOW KYJIBTYpPHI, B
pemieHny To0aIbHBIX MPoOIeM YCTOWYMBOTO pa3BUTHUSI YEJIOBEUYECTBA — CHIPbEBOM, HEPTETUYECKOM,
MUIIEBOH M SKOJOTHMYECKOM 0e30MacHOCTH, B Pa3BUTUM MEIULIMHBI, 00ECNEYeHUU YCIOBHM YCHEIIHOTO
TpyJa 1 SKOJIOTHYECKH KOM(DOPTHOM KU3HH KaXKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: NMOHUMAaHUSI CYUIHOCTH METOJOB IO3HAHHUS, MCIOJIb3yEMbIX B
€CTECTBEHHbIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHUS [JIs aHajau3a U OOBSCHEHUS



SBIICHUH OKPY)KAIOLIEr0 MHpa W MPOUCXOIAIIMX B HEM H3MEHEHMH, YMEHHs JielaTh OOOCHOBAaHHBIC
3aKJIIOYCHHUST Ha OCHOBE HAyYHBIX (DAaKTOB M HMEIOIIMXCS JAaHHBIX C LEIbI0 TOJTY4YEHHUS JOCTOBEPHBIX
BBIBOZIOB;

CIOCOOHOCTH CaMOCTOSITEIEHO HCIIOJIB30BaTh XMUMHUYECKHE 3HAHHS IS pEHIeHHs TmpolieM B
peabHBIX )KU3HEHHBIX CUTYaIHUsX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHHUIO, K AKTUBHOMY
TIOJTYYCHUIO HOBBIX 3HAHUI 110 XUMHH B COOTBETCTBHUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3InYHbIX cepax MpohecCHOHATBHON IeATEIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yibTaTbl OCBOEHHUS MPOrPaMMbI MO XHMHH Ha YpPOBHE CpEIHEro oOIIero
00pa3zoBaHMs BKIIFOYAOT:

3HaYMMble A8 (OPMHUPOBAHMS  MHPOBO33PEHHsS]  OOYYaIOIIUXCA  MEXIUCIUILTMHAPHBIC
(MeXmpenMeTHbIE) OOIIeHaYYHbIE TOHATHS, OTpPaKAIOUIME LEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa U
cnenuuKy METOJOB MO3HAHMs, HCIONb3yeMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, YHEpPTrus,
SBJIEHUE, MPOLIECC, CUCTeMa, Hay4YHBIH (aKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIieIoBaHKe, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHe);

YHUBEpCaJbHbIE yueOHble JCWUCTBUS (TIO3HABATENIbHBIE, KOMMYHUKATHUBHBIC, DPETYJSTHBHEIC),
obecrieunBarone  GOpMHpPOBaHWE (PYHKIIMOHAIHPHOW TPAaMOTHOCTH U COIMAIBHOM  KOMIICTCHITUH
00ydJaromuxcs;

CIOCOOHOCTh O0YYaIOIIUXCSl MCIIOJIb30BaTh OCBOGHHBIE MEXAMCUUIUIMHAPHBIE, MUPOBO33pEHUECKUE
3HaHUS M YHUBEPCAJIbHBIC YUeOHBIC IEHCTBHS B TO3HABATEIBHOMN U COLMAIIbHOM MIPAKTUKE.

MertanpeameTHble  pe3ynbTaThl  OTPaXkalOT  OBJAJACHHE  YHHMBEPCAJIbHBIMU  y4EOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSMU.

Ilo3naBaTe/IbHbIe YHMBepPCcAIbHbIEe yueOHbIe AeiicTBUSA

1) 6a30Bble JJOorMYecKue AeHCTBUS:

CaMOCTOATENIFHO (POPMYITHPOBATH U aKTYAJIM3UPOBATh MTPOOIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

OTIpeNeNATh LEeNU JeSTEeIbHOCTH, 3aJaBas MapaMmeTpbl M KPUTEPUU HUX JOCTHXKEHHUS, COOTHOCUTh
pe3yabTaThI ASSITEILHOCTH C TIOCTABICHHBIMH LIETSIMU;

UCTIONIb30BaTh NPH OCBOCHUM 3HAHMK NPHEMBI JIOTHYECKOTO MBIIUICHHUS: BBIJACIATH XapaKTEpHBIC
NPU3HAKK MOHATHH M YCTAaHABIMBATh WX B3aMMOCBS3b, MCHOJB30BaTh COOTBETCTBYIOUIME MOHSTHS IS
00BSICHEHUS OTAETbHBIX (PAaKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIIN;

yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIC CBA3M MEXy U3y4aeMbIMH SIBIICHUSAMU;

CTPOUTH JIOTHYECKHE pPACCyXICHHS (MHIYKTUBHBIC, JEAYKTHBHBIC, IO QAHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH BBIBOABI M 3aKIIIOUCHHUS;

OPUMEHATh B TPOILECCe MO3HAHMUS HUCIOJIb3yeMble B XMMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBbIBaTh MOJENIbHbBIE MPEICTaBICHUS — XWMHYECKUH 3HAK (CHMBOJI) 3JI€MEHTA, XUMHUYECKas
dopmyna, ypaBHEHHE XUMHUYECKON PEaKIMH — MPH PEIICHUH Y4EOHBIX MO3HABATEIBHBIX M NMPAKTHYECKUX
3a7a4, NPUMEHATh Ha3BaHHBIC MOJENbHBIC MPEACTABICHUS IS BBIABICHUS XapaKTEpHBIX IPHU3HAKOB
U3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIINH.



2) 0a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaJICTh OCHOBAMH METO/I0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHiA;

dbopMynupoBaTh LEMM U 3aJa4d HCCIIEIOBaHMS, HCIOJIB30BATh IMOCTABIEHHBIE U CAMOCTOSITENIBHO
c(hopMyJIMpPOBaHHbBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI JJ11 OPMHUPOBAHUS THIIOTE3bI
110 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHUIA;

BJIAJICTh HAaBbIKAMHM CAaMOCTOSTEIBHOTO IJIAHUPOBAHUS M MPOBEACHHUS YUCHUYECKUX SKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHUS HAOMI0aTh 3a XOJOM IpoIlecca, CaMOCTOSITENIbHO IPOrHO3HPOBATh €ro
pe3ynbrar, GOopMyIHpoBaTh O0OOIIEHHS W BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PpE3yJIbTaTOB
HCCJICIOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOICTaHHON padoTe;

nproOpeTaTh ONBIT YYEHHYECKOH HCCIIeOBATENIbCKOM W TMPOEKTHOM AEATENbHOCTH, TPOSBIATH
CIIOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEIIeHHs NpaKTHYEeCKUX 3ajad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS.

3) padora ¢ nnpopManmeii:

OPUEHTUPOBAThCS B pa3IMYHBIX HUCTOYHHWKAX WHGOpMaluu (HAy4dHO-TIONMYJSpHAs JHTEepaTypa
XUMHUYECKOTO COJIep’KaHus, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHanM3upoBaTh HHGOPMAIUIO
pa3IUYHBIX BHUJIOB U (OpM TpeAcTaBieHUs, KPUTUYECKH OLIEHWBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;

(dopMynHupoBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPU MOUCKE W 0TOOpe MH(OpMAIUH,
HE00XO0AMMOM 15l BBIITOJTHEHUS Y4EOHBIX 33124 ONPEAeIEHHOTO THIIA;

NpUOOpETaTh OMBIT UCHOIB30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U Pa3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeACTaBICHUsS MHPOPMALUU (CXEMBbI, TpauKHy,
JUarpamMmbl, TaOJIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KayecTBE CpPEJCTBa MpU paboTe ¢ XUMHUYECKOW HH(popMaluei:
NPUMEHATh MEXNpeaMeTHble ((hHU3MyYecKkue ¥ MaTeMaTU4YeCKHe) 3HaKd W CHMBOJIBI, (DOPMYIIHI,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCIIOJIb30BaTh 3HAaKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.
KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKAaeMOi TEMBbI B XOJI€ TUAIora U/Wiu JUCKYCCHUH,
BBICKA3bIBaTh UIeH, GOPMYIUPOBATH CBOM MPEJIOKECHHUSI OTHOCUTEIBHO BBIMTOTHEHHUS MTPEATI0KEHHOM
3a7a4u;

BBICTYIIaThb ~ C  IPE3CHTAlMed  pPe3yJbTaTOB  IIO3HABATEIBHOW  JCSATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAaMHM IIPU BBINOJIHEHHH XMMHYECKOIO JKCIEPHMEHTA,
NPAaKTUYECKON pabOoThl IO UCCIICAOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pean3alii Y4eOHOTro MpoeKTa, U
(dbopMynHpOBaTH BBHIBOJBI N0 pe3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHUN MYyTEM COTJIACOBAHMS MO3MIMN B
X0J1e OOCYKACHHS 1 0OMEHAa MHEHUSIMHU.

PeryasiTuBHble YHHBepPcaJibHble YUeOHbIE 1eliCTBHS:



CaMOCTOATCIIbHO ITNIAHUPOBATH U OCYHICCTBJIATH CBOKO IMO3HABATCIIbHYIO ACATCIIBHOCTD, ONIPCICIIAA eé
HeNU M 33Ja4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH MpEATaracMblil ajJropuTM
JIEHCTBUIM TIPU BBITIOJIHEHUHM YUE€OHBIX M HCCIEOBATEIILCKUX 3aj1ad, BeIOMpaTh Hambosee »(h(eKTUBHBIN
CIOCO0 WX PEHICHUs C YUETOM TOTYYCHHUST HOBBIX 3HAHHUI O BEIIECTBAX U XUMHUUECKUX PEAKIIHSX;

OCYIIECTBIISATh CAMOKOHTPOJIb ICATEILHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOIIEHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpeameTHbIe pe3yibTaThl OCBOCHHUS MPOTPaMMBI IO XUMHUHM Ha YTIIyOJIEHHOM YpPOBHE Ha YPOBHE
cpemHero oOmero o0pa3oBaHUs BKJIIOYAIOT Crienu(PUYecKue i ydeOHOTO mpeaMera «XuMHUsy HaydHbIe
3HaHUS, YMEHUS U CIIOCOOBI JEMCTBUI 1O OCBOCHMIO, MHTEPIIPETALMN U MPEoOpa30BaHUIO 3HAHHUN, BUJIBI
ACATCIIBHOCTH I10 IMOJTYYCHHUIO HOBOT'O 3HAHUA U IPUMCHCHUTIO 3HAaHUHU B PA3INIHBIX y‘ICGHBIX CUTyalusIXx, a
TaKXe B PEalbHBIX KU3HCHHBIX CHUTYAIIHsX, CBA3aHHBIX C XHUMHUEH. B mporpaMmMe mo XWMuUM mpeaMeTHBIC
Pe3yabTAThI MIPEICTABICHBI IO TOIaM H3y4YCHHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHsD) OTPAKAFOT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUI: O MeCT€ M 3HAYEHWHW OPraHU4eCKOW XUMHU B CHCTEME
€CTECTBCHHBIX HayK M €€ poyii B 00eCNEeYeHUN YCTOMYHMBOTO Pa3BUTHS UEIOBEUYECTBA B PEIICHUU MPOOIEM
IKOJIOTMUYECKOHM, YHEPreTHUECKONH M MHUIIEBOW O€30MacHOCTH, B PAa3BUTUU MEIUIMHBI, CO3MAHUU HOBBIX
MaTepuasioB, HOBBIX HCTOYHHKOB SHEPrUH, B OO0ECIEUEHUH pPAlMOHAIBHOIO MPUPOIOINOIb30BAHUS, B
bopMUPOBAaHUHM MHPOBO33pEHHUS U OOIIEH KyJIbTypbl YelOBEKa, a TaKkKe HKOJIOIMYecKd OOOCHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 3/10POBbIO U IPUPOJHON CPEAE;

BJIQJICHUE CHUCTEMON XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATalOIIUe MOHITHS —
XMUMHYCCKHUH JIEMEHT, aTOM, PO U JIEKTPOHHAS 000JI0UKa aToMa, S-, P-, d-aTOMHbBIC OpOMTAIN, OCHOBHOE
U BO30YXKIEHHOE COCTOSIHUS aroMa, TMOpHAM3anusl aTOMHBIX OpOuTanel, WOH, MOJIEKyJNa, BaJE€HTHOCTD,
ANEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHUCIEHHUS, XUMUYECKas CBsI3b, MOJIb, MOJISIpHAsE Macca, MOJISIPHBIN
00BEM, YITIEpOAHBINA CKeNleT, (PyHKIMOHANbHAs TPyINa, paaukal, CTpYKTypHbIe (GopmMyibl (pa3BEpHYTHIE,
COKpalIEHHbIE, CKEJIETHBIE), N30MEPHs CTPYKTypHasi U MPOCTPAHCTBEHHAs (reoMeTpuyecKas, onThuYecKas),
M30MEpBhI, TOMOJIOTHYECKUIN P, TOMOJIOTH, YIJIEBOJOPObI, KACIOPOA- U a30TCOJAEpKAIINE OPTaHUYECKUE
COCIMHEHUSI, MOHOMEp, IMOJHMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIC COCAMHEHUS, TEOPHH,
3akoHbl (mepuoanyeckuit 3akoH [[. M. MeHneneeBa, Teopusi CTPOSHUS OpraHWYECKHX BemlecTB A. M.
byrnepoBa, 3aKOH COXpaHEHHs MAacChl BELIECTB, 3aKOH COXPAHEHUs W MpPEBpAIICHUS HHEPrUuu IpHU
XUMHYECKHX PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XUMHUHU, MUPOBO33pEHUYECKHE 3HaHUS,
JeXallue B OCHOBE MOHMMAHUSI MPUYUHHOCTU U CHUCTEMHOCTH XMMHYECKUX SIBICHUW; MPEJICTABICHUS O
MEXaHU3MaX XHUMHUYECKUX pPEaKUul, TEePMOJAMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKaHUs, O B3aUMHOM BJIMSHUHM aTOMOB U TPYII aTOMOB B MoJieKyjiaX (MHAYKTUBHBIA U ME30MEpPHBII
s dextor, opueHTanTsl | u Il poma); dakrosornyeckue cBeaeHUsS O CBONCTBAxX, COCTaBe, MOJYYCHUH W
0e30MacHOM HCIOJIb30BAHNN BAKHEHIIIMX OPTraHWYECKHUX BEIIECTB B OBITY M MPAKTUYECKOU NEATETHHOCTH
YeloBeKa, OOIIMX HAyYHBIX MPUHIIMITIAX XUMUYECKOTO MPOU3BOACTBA (HA IPUMEPE MPOU3BOACTBA METAHOIIA,
nepepaboTku HeDTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBISBIATH XapaKTepHble NpPHU3HAKU TOHSATUH, YCTaHABIMBAaTh MX
B3aUMOCBSI3b, MCIOJIB30BaTh COOTBETCTBYIOIIME IMOHATHS NPHU ONUCAHWU COCTaBa, CTPOCHUS M CBOWCTB
OPraHUYEeCKUX COCIUHEHUN;

c(OPMHPOBAHHOCTH YMEHUIA:



UCIIOJIb30BaTh XHMMUYECKYIO CHUMBOJIMKY ISl COCTAaBJIEHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEILECTB;

COCTaBJIATh ypPaBHEHUs XMMHUYECKMX pEAaKUMH M pacKpblBaTb HX CYLUIHOCTh: OKHCIMTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAaKLUH MOCPEICTBOM COCTABJIEHUS JIEKTPOHHOIO OajaHca 3THX PEeakLUUl, peakuui
MOHHOT0 OOMeHa IyTEM COCTABIICHHSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTaBIMBATh MOJEIN MOJIEKYJ] OpPraHMYECKMX BELIECTB MJI1 WIUIIOCTPALMM MX XUMHUYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS;

C(OPMHPOBAHHOCTh YMEHHI: yCTaHABIUBATh MPUHAMAJIEKHOCTh M3YyYEHHBIX OPraHMYECKUX BEILECTB
[0 UX COCTaBy M CTPOCHHIO K OIpeNeJEHHOMY KIJIACCy/TpyIIle COCAMHEHUH, NaBaThb MM Ha3BaHUS I10
cucrematnueckor HomeHkinarype (IUPAC) u mnpuBoIuTh TpUBHMAJbHBIE HA3BaHUS JUISL OTIEIBHBIX
IpeJCTaBUTENIel OPraHUYEeCKUX BELIECTB (ITHJIEH, alleTUIIEH, TOJYOJl, INIMLEPUH, STHICHIIMKOIb, (EeHol,
(dopmanbaeru, aneTanbIeru, aleToH, MypaBbUHas KUCIOTA, YKCYCHAs KUCIIOTa, CTEAPUHOBAsI, OJIEHHOBA,
NaJIbMUTHHOBAS KHCJIOTHI, IJIMLWH, aJaHUH, MaJIbT03a, PPYKTO3a, AaHWIHMH, TUBUHUII, U30IPEH, XJIOPOIIPEH,
CTHPOJI U ApYyTue);

C(OPMHUPOBAHHOCTh YMEHHS OMNPEAEIATh BHUJ XHUMHUYECKOW CBA3M B OPraHMYECKUX COEIUHEHMSX
(KOBaJIeHTHAasl U MOHHAs CBA3b, G- U T-CBSA3b, BOJIOPOIHAS CBA3b);

c(OPMHPOBAHHOCTb YMEHUS IPUMEHSATH MOJI0)KEHUSI TEOPUU CTPOECHUS OPraHNYeCKUX BemecTs A. M.
Bytneposa 11t 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3MUYECKHE M XUMHUYECKUE
CBOWCTBA THUIMYHBIX IPEACTAaBUTENCH Ppa3IUYHBIX KIACCOB OPraHMYECKMX BEIIECTB:  AJKaHOB,
[IUKJIOQJIKAHOB, AJIKEHOB, AJKa/JMEHOB, AJIKUHOB, apOMATUYECKHUX YIJIEBOJAOPOAOB, CIIUPTOB, AJIbJCTUIOB,
KETOHOB, KapOOHOBBIX KHCIOT, NMPOCTBIX W CIOXHBIX 3(UPOB, KXUPOB, HUTPOCOCTUHEHUH M aMHHOB,
AMHHOKHUCIIOT, OENTKOB, YIJIeBOJOB (MOHO-, M- M TMOJINCAXapHUJIOB), HIUTIOCTPUPOBATH T€HETHUECKYIO CBSI3b
MEXJy HUMH YPaBHEHHMSIMM COOTBETCTBYIOUIMX XMMMUYECKHX PEAKIHH C HCIOJIb30BaHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHHs TOATBEPKIaTh Ha KOHKPETHBIX NpUMEpax XapaKTep 3aBUCUMOCTH
PEaKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUI OT KPaTHOCTH M THUIIA KOBAJEHTHOW CBS3U (G- U T-
CBSI31), B3aMMHOT'O BJIUSTHHSI aTOMOB U I'PYIII aTOMOB B MOJIEKYJIax;

C(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHMKH YIJIEBOJOPOJHOIO ChIpbs (HE(TH,
NPUPOIHBIH ra3, yroib), CiocoObl ero nepepadoTKU U MPAKTHYECKOE TPUMEHEHHE TPOIYKTOB IepepaboTKu;

c(OPMHPOBAHHOCTh BIIQJICHUSI CHUCTEMOH 3HAHUM O €CTECTBEHHO-HAyYHBIX METOAaX MO3HAHUS —
HaOJIIOCHUHN, W3MEPEHUH, MOJAEIMPOBAHUY, OSKCIEPUMEHTE (pEalbHOM M MBICIEHHOM) U yMEHUS
IPUMEHSTh ITH 3HAHUS;

c(OpPMHPOBAHHOCTh YMEHUS PUMEHATH OCHOBHBIE OTEPAIIMH MBICIUTEIBHON NeSTETbHOCTH — aHAJIN3
U CHUHTE3, CpPaBHEHHE, 0000IIEHUE, CUCTEMATU3AUIO, BbISIBICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3EH — IS
M3yYEHUS CBOMCTB BEILIECTB U XUMHUUYECKUX PEAKIIN;

C(OPMHPOBAHHOCTh YMEHMH: BBIABISATH B3aUMOCBSI3b XUMHUYECKMX 3HAHUH C MOHATUSAMHU U
NpPEICTAaBICHUSAMU JAPYTrUX €CTECTBEHHO-HAYYHBIX NpPEAMETOB Jjsi Oojiee OCO3HAHHOTO TOHMMAaHUS
CYILIHOCTH MaTEpHUaJIbHOrO €IMHCTBA MUPA, UCII0JIb30BATh CUCTEMHBIE 3HAHUS 110 OPraHMYECKON XUMMH [
OOBSICHEHUS U IPOrHO3UPOBAHMSI ABJICHUH, MIMEIOLNX €CTECTBEHHO-HAYUHYIO IIPUPOY;

C(OPMHUPOBAHHOCTh YMEHHMH: NPOBOAUTH Pacdy€Thl MO XUMHUYECKUM (opMysaM U YypaBHEHHUSIM
XUMHUYECKHX PpEeaKIUil ¢ HCIOJIb30BaHMEM (PHU3MUECKUX BEIWYMH (Macca, 00bEM Ta30B, KOJIHYECTBO
BEIIECTBA), XapPaKTEPHU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI IO HAXOXKICHUIO



XUMHUYECKON (OPMYIIbI BEIIECTBA MO M3BECTHBHIM MACCOBBIM JIOJNSIM XUMHUYECKUX JJIEMEHTOB, MPOJYKTaM
CTOpaHusl, TUIOTHOCTU Ta3000pa3HBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHAJIWU3UPOBATH M OIECHHWBAThH C  TO3UIUI
9KOJIOTUYECKOW O€30MacHOCTH TOCJIEICTBHUSI OBITOBOW M TPOM3BOJCTBEHHOW NEATEILHOCTH YEIOBEKA,
CBSI3aHHOW C MepepadOTKON BEIIEeCTB, WCIOJB30BAaTh MONYyYEHHBIC 3HAHUS IS TPHHITHS TPAMOTHBIX
pelIeHnii MpoOJieM B CUTYAIUSX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOSITEIIbHO INIAHUPOBATH U MPOBOAUTH XUMHUYECKUN IKCTIEPUMEHT
(monmydyeHWe W W3y4YEHHWE CBOWCTB OPraHWYECKHX BEIIECTB, KAUYECTBEHHBIC PEAKIIMU YTIIEBOJIOPOIOB
pa3IMYHBIX KJIACCOB M KHUCJIOPOACOACPKANX OPraHUYECKHX BEILIECTB, PEUIEHHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1O PACIO3HABAHWIO OPTaHMYECKUX BEIIECTB) C COOIOJCHHEM IMpaBuil 0E30MacHOTO OOpaimIeHus C
BEIIIECTBAMH M JIA0OPATOPHBIM 00OpyIOoBaHUEM, (HOPMYIHUPOBAThH I1€Ib HCCIICIOBAHMS, MPEICTABIATH B
paznuuHOi opMe pe3yIbTaThl SKCIIEPUMEHTA, AHAJIM3UPOBATH U OIICHUBATH WX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOroAaTh MpaBuiIa SKOJIOTHYECKH 11e71eco00pa3HOro MOBECHNUS B OBITY U TPYIOBOM IEATETHHOCTH B
LENAX COXPAHEHUs CBOEr0 3J0pPOBbs, OKPYXKAIOUIEH MPUPOIHOW CpeAbl U JOCTHKEHUSA €€ yCTOMYHMBOTO
pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JCHCTBHS HA KUBbIC OPraHU3Mbl ONPEICTEHHBIX OPraHUYECKUX
BEIIIECTB, TOHKMMas cMbIc noka3arens [1J1K;

AHATM3UPOBATH 11€7ecOo00pa3HOCTh MPUMEHEHHUS OPraHUYEeCKUX BEIIECTB B MPOMBIIIICHHOCTH U B
OBITY C TOYKH 3PEHHSI COOTHOIICHHS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIICCTBIIATH IICJICHANPABICHHBIN MMOUCK XUMHUYECKONH MH(POPMAITIH B
pa3MUYHBIX WCTOYHUKAX (HayyHas W ydeOHO-HaydyHas JIMTEpaTrypa, CPEICTBAa MacCcOBOM HHQOpMAIINH,
WNuTepHer u apyrue), KpUTHUECKH AHAIW3UPOBATh XMUMHUUYECKYIO WH(MOpManuio, nepepabarbiBath €€ U
HCITOJIH30BaTh B COOTBETCTBUHU C TTOCTABICHHOW YUeOHOM 3a/1aueH.

IIpoBepsieMble TpeOGOBaHMSI K pe3yIbTAaTaM OCBOEHUS
OCHOBHOI 00pa3oBaTe/IbHON NPOrpaMMbl

(10 kaacc)
Kog [IpoBepsiembie peaAMETHBIE PE3YJIBTATHl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO o0pazoBaTeIpHOM MPOrPaMMbI CPETHETO 00IIero 00pa3oBaHUs
pe3ynbrara
1 TeopeTnueckne OCHOBBI OPraHMYECKON XUMUHU
11 ChopMUpOBaHHOCTh TPEACTABICHUA O XHUMHYECKOM COCTaBIISIOIICH

€CTECTBEHHOHAYYHOM KapTHHBI MHUpA, POJIM XMMUU B MO3HAHWUU SIBICHHM
Opupobl, B (OPMHUPOBAHWM MBINUICHUS W KyJIbTYphl JHMYHOCTH, €€
(YHKIMOHATBHOM  TPaMOTHOCTH,  HEOOXOAMMOW sl  pELICHHS
NPaKTHYECKUX 337a4 M OSKOJOTMYECKH OOOCHOBAaHHOTO OTHOLICHUS K
CBOEMY 3JJ0POBBIO M IIPUPOIHOMN cpesie




1.2

Bnagenne cucteMoll  XMMHUYECKUMX  3HAHWM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraoIIne MIOHSITHS (Monexyna, BaJICHTHOCTb,
JNEKTPOOTPULIATENIEHOCTD, CTENCHb OKUCIICHUS, XUMHYECKasl CBs3b, MOJIb,
MOJIsIpHAas Mmacca, MOJISIPHBIN o0beM, YIJIEPOIHBIN CKEJIET,
(GyHKUMOHANbHAs  Tpylmna, paaukal, WU30MEpHs, H30MEPBI,
TOMOJIOTUYECKUN  psll, TOMOJIOTH,  YIJIEBOAOPOABI, KHUCIOPOA- U
a30TCOZIECPIKAILME COCAVHEHMs,  OMOJIOTMYECKH AaKTHUBHBIE BEIECTBA
(yrneBoapl, >KUpBI, O€JIKH), MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCIMHEHHUs); TEOPUH U 3aKOHbI  (Teopus
XMMHMYECKOTO CTpPOEHHUsi opraHudyeckux Bemects A.M. Byrieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHHM, (DaKTOIOTrHUECKHUe
CBEICHHS O CBOMCTBaX, COCTaBe, TOJYYeHMH U  Oe30macHOM
UCIIOJIb30BAHNN BAKHEHUIINX HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB B
OBITY ¥ IPAKTHYECKOH AEATEIbHOCTH YEJIOBEKa




1.3

CdopMupoBaHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKU TTOHSATHUH,
YCTaHABIMBATh HMX B3aUMOCBSI3b, HCIIOJIb30BATh  COOTBETCTBYIOLIUE
MOHATUS MNpPU  ONHCAHMHM  COCTaBa, CTPOCHHMS W  IPEBPALLIECHUH
OPraHNYeCKUX COCTMHEHUHN

1.4

c(OpPMUPOBAHHOCTh YMEHUI HCIOIB30BaTh XUMHUECKYI0 CHUMBOJMKY IS
COCTABJICHUS MOJIEKYJISIPHBIX u CTPYKTYPHBIX (pa3BepHyTOI,
COKpaIlleHHO) ¢GOopMyJT OpPraHUYeCKHUX BEHIECTB U YpaBHEHUH
XUMUYECKUX PEAKUUM, W3rOTAaBIMBaTh MOJEIH MOJEKYJ] OpPraHUYeCKUX
BEIIECTB JUIS WIUTIOCTPALMM HMX XUMHUYECKOIO U IPOCTPAHCTBEHHOIO
CTPOEHUS

1.5

CchopMupoBaHHOCT, ~ YMEHMH  yCTaHaBJIMBATh [IPUHAIIEKHOCTD
HU3YUCHHBIX OpraHU4YC€CKUX BCHICCTB IO HX COCTaBy U CTPOCHUIO K
onpeAeNieHHOMY Kiaccy (Tpymre) coenuHeHUu (YriIeBOAOPOIbI, KUCIOPO
U as30TcocprKaimuc COCAUHCHUA, BBICOKOMOJICKYJIAPHBIC COG,Z[I/IHGHI/I}I),
JaBaTh UM Ha3BaHUsA M0 cucTemarnueckoi HomeHkatype (IUPAC)

1.5

ChopMHupOBaHHOCTh YMEHHSI OMPEIENISITh BHIbI XUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCTMHEHUX (OMHAPHBIEC U KPATHBIC)

1.6

ChopMHUpOBaHHOCTh YMEHHSI MPUMEHSTH: MOJOKEHUS TEOPHUH CTPOCHUS
opranuueckux BemectB A.M. BytiepoBa st 0OBsICHEHHs 3aBHCHUMOCTH
CBOMCTB BEIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHUs MacChl
BELIECTB

VYrnesonoponsl. Kucnopoaconepxaiiue 1 a30TcoAepkaliie OpraHn4ecKue
coeHeHUs. BbICOKOMOJIEKYISIpHBIE COETUHEHUS

2.1

ChopmMupoBaHHOCTb ~ yMEHHH MPUBOJIUTH  TPUBHAIBHBIE  Ha3BaHUSA
OTJICNIbHBIX OpPraHWYECKUX BEIIECTB (PTHIICH, MPONWICH, alleTUJIEH,
STUJICHIVIMKONIb, TJMLEpUH, (eHon, GopManbaerua, ameTaibAeru,
MypaBbUHAsl  KUCJOTa, YKCYCHasi KHUCJOTa, OJIEMHOBash  KHUCIOTa,
CTeapuHOBas KUCJIOTA, TII0K03a, (PPYKTO3a, KpaxMal, 1eJUTI0J103a, TIUIIMH)

2.2

ChopMupOBaHHOCTh ~ YMEHUH  XapaKTepH30BaTh COCTaB, CTPOCHHUE,
busnyecKkue W XUMHYECKHE CBOWCTBA THUIUYHBIX TIPEJCTaBUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYCCKHUX BEIISCTB (METaH, 3TaH, OSTHJICH,
MpONWJICH, aneTwieH, Oyramuen-1,3, wMerunOyranuen-1,3, Oenzomn,
METAHOJ, 93TaHOJ, OATWICHIJIMKOJb, TJIHIEPUH, (EHOJ, aleTalbICTh]I,
MypaBbUHAsT ¥ YKCYCHas KHCIOTBHI, TJIIOKO3a, Kpaxmal, [eJUII03a,
aMUHOYKCYCHAs KHCJIOTa)

2.3

ChopMHpOBaHHOCTh YMEHHUSI WJUTIOCTPUPOBATH TEHETUYECKYIO CBS3b
MEX1y TUIMYHBIMU NIPEICTABUTENSAMU Pa3JIMYHBIX KJIACCOB OPTaHUYECKUX
BEUICCTB YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHMYECKHX PEaKUUi C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT




2.4

CdopMupoBaHHOCTB YMEHHUS XapaKTepH30BaTh WCTOYHUKHI
YIJIEBOJJOPOIHOTO ChIpbsi (He()Th, MPUPOAHBIA Ta3, yroyb), CHOCOOBI HX
nepepabOTKH U MPAKTUIECKOE IPUMEHEHNE IPOYKTOB IepepabOTKH

XUMHS U KU3Hb. PacueTsl

3.1

CdopmupoBaHHOCTh yMEHUI BIAJETh CHCTEMOW 3HAaHUH 00 OCHOBHBIX
METOAAaX HAy4YHOI'O NO3HAHMS, HCIOJb3YEMbIX B XHUMHUU IIPU H3YYEHUHU
BELIECTB U XMMHUYECKHX SBJICHUI (HaOMI0IeHNe, U3MEpPEHHE, YIKCTIEPUMEHT,
MOJIETUPOBAHHUE), HCIONB30BaTh CUCTEMHBIE XHWMHUUYECKHE 3HAHMS IS
MPUHATUS PEIICHUN B KOHKPETHBIX ’KM3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
BEILIECTBAMHU U UX IPUMEHEHUEM

3.2

ChopMupoBaHHOCTh ~ yMEHWUH  COOMIOAATh  MpaBWia  IOJH30BAHHS
XHUMUYECKOH TOCyIol U 1abopaTopHBIM 000PYAIOBAaHUEM, a TAKXKE ITPaBHIIA
06paH.IeHI/I$I C BCIICCTBAMHU B COOTBCTCTBHUU C HWHCTPYKOUAMH 11O
BBITTOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX OITBITOB

3.3

CchopMUpOBaHHOCTh yYMEHHI IJIAHUPOBATH W BBIMONHATH XMUMHUYECKUN
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTraHWMYECKUX BEIIECTB MPHU HArpEeBaHUH,
MOJTydeHUE JTHIIEHA W W3YYCHHE €ro CBOWCTB, Ka4eCTBEHHBIC PEAKIIUU
OpPTaHUYECKUX BEIIECTB, JACHATYpaIMs OCIKOB IPH HArpeBaHWH, [IBETHHIC
peaknuu OeKOB) B COOTBETCTBUHM C NPAaBMWJIAMH TEXHHKH O€30MacHOCTH
Mpu  OOpallleHWH C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM;
NPEICTABIATh PE3yAbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3arucu
YpaBHEHHH COOTBETCTBYIOIIMX PEaKIWH W (POpMYIMpoBaTh BBIBOABI Ha
OCHOBE ATHX PE3yJIbTaTOB

3.4

CdopMupOBaHHOCTh YMEHHU MPOBOIUTH BBIYUCICHUS 1O XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO BEILIECTBA WIIU
MPOJYKTa PEaKLMU MO W3BECTHBIM Macce, 00beMy, KOIUYECTBY OIHOTO U3
MCXOJHBIX BEIIECTB MWJIM MPOAYKTOB PEAKIIIH )

3.5

ChopMHpOBaHHOCT YMEHUH KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
WHPOPMAIIHIO, TIOTYYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB (CPEICTBA MaCCOBOM
nHdopmanmu, ceth IHTEpHET U ApyrHe)

3.6

ChopmupoBaHHOCTH ~ YMEHHUH  COONMIOAATh  TpaBUiIa  OKOJIOTUYECKH
1[e71eCO00PA3HOTO MOBEACHUSI B OBITY M TPYAOBOW JEATEIHHOCTH B IENISX
COXpPAaHEHMSI CBOETO 3J0POBbS M OKpYKAlOWIEH MPUPOJHON Cpeabl,
OCO3HaBaTh OMACHOCTH BO3JICHCTBUS HA )KMBBIE OPraHU3MBbI OMPEIEICHHBIX
OpraHWYECKUX BeHIeCTB, MoHUMas cMbicn mokazatens [1JIK (mpemensHO
JOMYCTUMOM  KOHLIEHTpPAIlMU), TOSCHATh HAa MpHUMEpax CHOCOObI
YMEHBIICHNUS U MPEAOTBPALLEHHUS UX BPEIHOTO BO3JECHCTBUS HAa OpraHU3M
YyeJoBeKa




IIpoBepsiemble d1eMeHTHI cofep:kanus (10 kiracc)

Kon

[IpoBepsiemMblii 2JIEMEHT COACPKAHUS

TeopeTnueckre OCHOBBI OPTAHUYECKON XUMUHU

11

[Ipenmer opraHuuYecKkoil XMMHUU: €€ BO3HUKHOBEHHME, Pa3BUTHE U 3HAUYECHUE B
MOJTYYCHUN HOBBIX BCHICCTB W MATCPUAIIOB. Teopml CTPOCHUSA OPraHUYCCKUX
coequHenuid A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrtpykrypHble (GOpMY/Ibl OpPraHUYECKUX BEIIECTB. [ OMONOTHSA, H30MEpHUIL.
XuMHuecKasi CBsi3b B OPraHUYECKUX COEIMHEHUAX - OJMHAPHBIE W KpaTHbIC
cBs3u. [IpencraBnenue o kiaaccupuKauy OpraHMYeCKUX BEIIECTB

1.3

HomeHnknarypa opraHMueckux COEIUHEHUH (cucTeMaTHyecKas) M TpUBHUAIbHbIC
HA3BaHMS BAKHEHIIMX MIPEJICTABUTENICH KIaCCOB OPraHUYECKHUX BEUIECTB

Yriesoaopoabl

2.1

AJIKaHbl: COCTaB U CTPOCHHE, TOMOJIOTMYECKHMUA pan. MeraH u 3TaH -
IpOCTEeHIINEe TMpEeACTaBUTENIN AJIKAaHOB: (U3MYECKHMEe W XMMHYECKHE CBOWCTBa
(peakuuu 3aMeIIeHUs] W TOpPEHHs), HaXOXKACHHE B TPUPOJE, MOIY4YEHUE U
IpUMEHEHUE

2.2

AJKEHBI: COCTaB M CTPOEHHME, TOMOJIOTMYECKMH psx. OTWIEH U NPONMWIEH -
NpOCTEHIINE TPEICTABUTENIN AaJKEHOB: (pu3nyYeckue M XHUMHUYECKHE CBOWCTBA
(peakuuu TUIPUPOBAHUS, TaJOTCHUPOBAHUSA, THIpATAlMM, OKHUCICHUS U
MOJIMMEPU3ALINN ), TOJyUYEHUE U IPUMEHEHHE

2.3

Ankamuensl: Oyraguen-1,3 wu wmermwnOyraauen-1,3: cTpoeHue, BaXKHEHUIINE
XUMUYECKHE CBOMCTBa (peakuus noivmMepusauuu). [lonydyeHue CUHTETHYECKOTO
KaydyKa U Pe3UHBI

2.4

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHUECKUN Psif. AICTUJICH -
MPOCTEHUININI TMPEACTAaBUTENIb AJIKUHOB: COCTaB, CTpO€HHE, (U3NYECKHE U
XUMHUYECKHE CBOWMCTBA (PEAKIMU THAPUPOBAHUS, TaJJOTEHUPOBAHMS, TUAPATAITIH,
TOpPEHMSI), TOTyYEHUE U IPUMEHEHUE

2.5

Apenbl. bensonm: coctaB, crpoeHue, (U3MUECKHE M XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHupoOBaHUs U HUTPOBAHMSI), MMOTy4YeHHUE U TpUMeHeHue. Tomyour:
COCTaB, CTpoeHHE, (UIUUYECKUE ¢ XUMHUYECKHE CBOMCTBAa  (peakiuu
TaJIOTEHUPOBAHUSI W HUTPOBaHUS), MOIYYEHHE M TpuUMeHeHHe. TOKCHYHOCTb
apeHoB. ['‘eHeTmueckasl CBs3b MEXIY VYIJIEBOJOPOJAMH, MPUHALICKANIUMHU K
Pa3IUYHBIM KJaccaM

2.6

[IpupoaHbIe NCTOYHUKH YIIIeBOAOpooB. [IpupoaHsIil ra3 u nomyTHele HeQTIHbIC
ra3sl. Hedp u ee mpoucxoxnaenne. CrocoObl nepepaboTKu He(TH: MEpEeroHKa,
KPEKHHT (TePMUYECKUH, KaTAIUTUYECKUM), MUpoiu3. [IpoaykTel mepepaboTKu
HeQTH, WX TPUMEHEHHE B NPOMBILIUIEHHOCTH M B ObITy. KameHHbIH yromp u




MIPOYKTHI €0 IEPepadOTKH

Kucnopoacoaeprkaiye opraHn4ecKue COeIMHEHMS

3.1

[IpenenbHbIe 0IHOATOMHBIC CIUPTHL. METaHOM M 3TAHOI: CTpOCHHE, GU3NICCKUE
M XHMHYECKHE  CBOMCTBa  (peakmuu C  aKTHUBHBIMH  METaJUIAMU,
raJloreHOBOJIOPO/IaMU, TOpEHHE), TNpUMEHeHue. BoaopoaHblie CBS3U MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBHE MeTaHoJa M 3TaHOJa Ha OpPraHu3M 4YelIOBEeKa.
MHoroatomHble CIUPTHI. DTUICHIIIMKONb U TIUIEPUH: CTPOEHUE, PU3NUYECKHUE U
XUMUYECKHE CBOWCTBA (B3aUMOJEWUCTBHE CO  WICJIOYHBIMH  METaJUIaMH,
KayeCTBEHHasl peakiusi Ha MHOTOAaTOMHBbIE CHHPTHI). JleficTBHE Ha OpraHusM
yenoBeka. [[puMeHeHmne rmiepruHa U STUICHTITUKOIIS

3.2

deHONM:  CTpPOGHWE  MONEKYNBI, (U3MYECKHME ¥ XUMHYECKHE  CBOWCTBA.
Toxcuunocts penona. [Ipumenenue GpeHomna

3.3

Anbreruapl U KeToHbl. PopMalbaeru, aleTaabIerul: CTpoeHue, (PU3nIecKre 1
XMMHUYECKHE CBOWCTBA (PEAKLUM OKUCIIEHUS U BOCCTaHOBJIEHUS, KaueCTBEHHBIE
peakiun), IoJay4eHHe U IPUMEHEHNE

3.4

OHOOCHOBHBIE TIpe/ieNbHbIe KapOOHOBBIE KUCIOTHL. MypaBbHHAs U YKCyCHas
KHCIIOTBI: CTpOCHHE, (U3MYECKHE M XWMHUYECKHE CBOWCTBa (CBOMCTBa, oOIIne
JUIA  KJlacca KHCIOT, peakius >TepuuKaluu), IOJydeHHEe U TNPHUMEHEHHE.
CreapuHOBasi U OJICMHOBAsE KUCIIOTHI KaK MPEACTABUTEIH BHICIIMX KapOOHOBBIX
KHCJIOT. MBIJIa KaK COJIM BEICIITHX Kap60HOBBIX KHUCJIO0T, UX MOIOIIECC HeﬁCTBHG

3.5

CrnoxHble 3QUpHl KaK MPOU3BOIHBIC KApOOHOBBIX KHUCIOT. ['MAPOIH3 CIIOKHBIX
a¢upoB. Kupsel. 'mapomus xupoB. [Ipumenenue xupo. buomormdeckas poiib
JKUPOB

3.6

VYraeBoapl: cocTaB, KiaccU(pUKAIMS YIJIEBOJAOB (MOHO-, - U TIOJUCAXapHJIbI).
['moko3a - mpocTelmmii MOHOCaxapHJ: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI,
dusznyecKkne U XUMHUYECKUE CBOMCTBa (B3aUMOJCHCTBHE C THUAPOKCHIOM MEIU
(1), oxucieHne aMMuadHBIM pacTBOpPOM okcuaa cepebdpa (l), BoccTaHoBIEHHE,
OpO’KeHHE TIIIOKO3bI), HAXOXKACHHUE B TPUPOAE, NMpPUMEHEHHUE, OMOoJorHYecKas
poab. @otocunTe3. PpykTo3a Kak U30Mep MIIOKO3bl. Kpaxman u 1esmiono3a Kak
npupoaHble noaumepbl. CTpoeHHME Kpaxmajla W LeuIono3bl. dusnueckue U
XUMHYECKHE CBOMCTBA KpaxMmaiia (THIPOJIN3, KaueCTBEHHAs PeaKIHsl C HOJ0M)

A3oTcozeprKallue OpraHnuecKiue COeAMHEHU S

4.1

AMHMHOKHUCITIOTHI Kak aM(oTepHble OpraHuyeckue coequHeHus. dusmueckue u
XMMHUYECKHE CBOMCTBa aMMHOKHCIOT (Ha HpuMepe TiHuuHa). buonorudeckoe
3Ha4EeHUE aMUHOKUCIOT. [lenTuabl

4.2

benkn kak nOpuUpomHBIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. llepBuunas,
BTOPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBONCTBA OENKOB:
TUIPOJIN3, IEHATYpAIHsl, KAYeCTBEHHBIE PEaKIIUU Ha OCIKU




BricokomonekynsipHble COeTUHEHUS

5.1

OCHOBHBIC IIOHATUS XHUMUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI MOHOMCD,
MMOJINMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJIMMEPpU3AIIUN, CPCOAHAA MOJICKYJIIpHAA
Macca. (OCHOBHEIC MCTOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ -
nojmmepusanus U NOJIMKOHJACHCAIUA

5.2

OKCIIepUMEHTAJIbHbBIE METOJbl M3YYEHMs] BEIIECTB M HUX I[PEBpallCHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKoB. [loiydeHrne CHHTETHUECKOTO KaydyKa U PE3UHBI

IIpoBepsieMble TpeOGOBaHMSI K pe3y/IbTATaM OCBOEHUS
OCHOBHOI 00pa3oBaTe/IbHON NPOrpaMMbl

(11 ksmacc)

Kon
MIPOBEPSIEMOTO o0pazoBaTeIbHOM MPOrpPaMMBI CPETHETO 00IIero 00pa3oBaHUs

pe3ynbTara

IIpoBepsiemble IpeAMETHBIE PE3YJIBTAThl OCBOCHUS OCHOBHOM

1

TeopeaneCKHe OCHOBBI XUMHUHU

11

Brnagenne cucreMolM  XMMHMYECKMX  3HAHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKHM 3JIEMEHT, aToM, 3JIEKTPOHHAs
00oJi04Ka aTtoma, S-, P-, d-3J1eKTpOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIICHUSI, XUMUYeCKast
CBsI3b, MOJIb, MOJIIPDHAs Macca, MOJIAPHBI 00beM, KpHCTaIMYecKas
peleTka, THUIIBI XUMHYECKHX peaxuuit (OKHCTTUTENBHO-
BOCCTAaHOBUTENIBHBIE, O5K30- M OHAOTEPMUYECKHE, pEaKUUU HOHHOIO
oOMeHa), pPacTBOp, DJEKTPOIUTHI, HEIIEKTPOIMUTHI, 3SIEKTPOIUTHUECKAs
JOUCCOLMALINS, OKHUCIIUTENb, BOCCTAaHOBHUTENb, CKOPOCTb XMMHUYECKOU
peakiMu, XWMHUYECKOE paBHOBECHE); TEOPHMM M 3aKOHBI (Teopus
UIEKTPOJIMTUYECKON  qucconmanuu, Ilepmonmueckuii  3akon  J[.M.
Menneneesa, 3aKOH COXpaHEHUs Macchl), 3aKOHOMEpPHOCTH,
CHMBOJINYECKUIN S3bIK XUMHH, (PAKTOJOTMYECKHE CBEIICHHS O CBOMCTBaxX,
cocTaBe, TMOIYYeHUH M OE€30MacHOM HCMHOJb30BAHWU  BaKHEHUIINX
HEOPraHMYEeCKHX BEIIECTB B OBITY W NPAKTHUECKOH JEATETbHOCTH
YeJoBeKa

1.2

CchopMUpOBaHHOCT, yYMEHHMH BBIIBISATH XapaKTE€pPHbIE MPHU3HAKH H
B3aUMOCBSI3b  W3YYCHHBIX IIOHATUH, MPUMEHATH COOTBETCTBYIOLIUE
MOHATHSA IIPH ONMCAHUU CTPOCHHS U CBOMCTB HEOPIaHWYECKUX BEIIECTB U
X IIpEBpAllCHMI; BBIABIATH B3aUMOCBS3b XUMUYECKUX 3HAHUH C
MOHATUAMU U NIPEACTABICHUAMU IPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB

1.3

Bnanenue OCHOBHBIMM METOJAMHM HAYYHOTO T[IO3HAHUSI BEIIECTB U
XUMHYECKUX SIBICHUIN (Habmonenue, U3MEpEHUe,  IKCIIEPUMEHT,




MOJICTTUPOBAHNE)
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ChopMupOBaHHOCTh yYMEHHIA OINpENesITh BAJICHTHOCTh M  CTCICHb
OKUCJICHUS XUMHUYECKHX SJIEMEHTOB B COCIMHEHUSIX PA3IMYHOrO COCTaBa,
BHJT XHMHYECKOW CBsI3W (KOBaJICHTHAs, WOHHAs, METaJUIMYeCKas,
BOJIOPONIHAs)) B  COEAMHCHHUSAX, TUN  KPHUCTALTUYECKOW  PEIICTKH
KOHKPETHOTO BEIICCTBA (aromHas, MOJICKYJIsIpHAs, WOHHas,
MeTaJTnyecKas)

1.5

ChopMHUpOBaHHOCTh YMEHHMI OIpeNeNsiTh XapakTep cpelbl B BOJIHBIX
pacTBopax HEOPraHMYECKUX COSUHEHUN

1.6

CdhopMupoBaHHOCTh YMEHUS KIACCH(PUIUPOBATH XUMUUYECKHE PEAKIIUH 1O
pa3NUYHBIM TpPU3HAKaM (YUCIIy M COCTaBy pearupyrolluxX BeIIeCTB,
TerioBoMy 3(G(deKTy peakiud, W3MEHEHHIO CTeleHed OKHUCICHUS
3JIEMEHTOB, 0OPATUMOCTH PEAKLINH, yIACTUIO KaTalIn3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHHI COCTaBIIATh YPaBHEHUS PEAKIIMA pa3IMUHbBIX
TUIIOB, TOJIHBIE W COKpAIICHHBIC YpaBHEHHs pEaKUUil MOHHOro OOMEHa,
YUUTBIBas YCIIOBUS, MIPU KOTOPBIX 3TH PEaKIUU UIYT 10 KOHIA

1.8

CdopMupoBaHHOCTh YMEHHH MPOBOAMTH pEAKIUH, MOATBEPKIAIOIINE
KaYeCTBEHHBI ~ COCTaB  DPA3JIMYHBIX  HEOPraHWYECKHX  BEIIECTB,
pacrmo3HaBaTh ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOpPraHMUECKUX BEIIECTB

1.9

ChopMHupOBaHHOCTh yMEHUH pACKpBIBaTh CYIIHOCTh OKHCIUTEILHO-
BOCCTAQHOBUTEJIBHBIX PEAKLIUI MOCPEICTBOM COCTABJICHHS AIICKTPOHHOTO
OanaHca 3TUX peaKIui

1.10

ChopMHpOBaHHOCTE ~ YMEHHH  OOBACHATH  3aBHCUMOCTh  CKOPOCTH
XUMHUYECKOM peakIiy OT Pa3InYHBIX (PAKTOPOB
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CdhopmupoBaHHOCT, ~ yMEHMH  OOBSICHATH  XapakTep  CMELICHHUS
XMMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JCHCTBHS
(mpunnun Jle [laTensbe)

OOu1as 1 HeopraHuyecKast XUMUs

2.1

CdhopmMupoBaHHOCTh YMEHUH PAaCKpbIBaTh CMBICT [leproauyueckoro 3akoHa
JA.W. MenneneeBa W JEMOHCTPUPOBATH €ro CHUCTEMAaTU3UPYIOIIYIO,
OOBSCHUTENIFHYIO U IPOTHOCTHYECKYIO (PYHKLIUU




2.2

CchopMHpOBaHHOCT YMEHUH XapaKTepH30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYeCKHUX 371eMeHTOB 1 - 4 nepuonos [leproanyeckoii cuctemMsl
XuMHYeckux 3jeMenToB J[.M. Menneneesa, ucmoab3ys moHstus "'s-, p-, d-
AJIEKTPOHHBIE ~ opOuTanu", '"PHepreTuyeckue ypoBHH', OOBICHATH
3aKOHOMEPHOCTH HW3MEHCHHs CBOMCTB XMMHMYECKHX DJIEMEHTOB M UX
COCIMHEHHMH 10 Imepuojgam u rpynnaMm Ilepuoauueckon cucrtemsl




xumudeckux sneMeHToB /.M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHHH XapaKTepu30BaTh (OMHCHIBATh) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHWYECKUX BELIECTB Pa3JIMYHBIX KIIACCOB,
MOJTBEPXKAAaTh  CYIIECTBOBAaHME  T'€HETHUYECKOU CBSI3U  MEXAY
HEOPTraHUYECKUMU BEILECTBAMU c MTOMOIIBIO ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX peaKkLnit

2.4

CdhopmupoBaHHOCTH yYMEHUI yCTaHaBIUBAThH [IPUHAIIEKHOCTD
HEOPraHWYECKUX BEHIECTB 1O HUX COCTaBY K OINPENEICHHOMY Kiaccy
(rpynme) coemuHeHU# (NMPOCTHIC BEIIECTBA - METAUIBI M HEMETaJUIHI,
OKCHU/Ibl, OCHOBAHMSI, KUCIIOTHI, aM(OTEPHBIE THIPOKCU]IBI, COJIH)

2.5

CdhopMHPOBaHHOCTh YMEHHI HCIIOJIH30BATh XMMHUYECKYI0O CUMBOJIHKY IS
coctaBiieHUsT (OpMYIT BEIIECTB M ypPaBHCHUH XHMHUYECKUX DEaKIUid,
cuctemarndeckyto HomeHknarypy (IUPAC) u TpuBHanbHbIC Ha3BaHHS
OTIEJBHBIX HEOPraHWYEeCKHX BEIIeCTB (YrapHbI Ta3, YIJIEKHCIBIA Tas3,
aMMHaK, raiieHasi U3BeCTh, HEralieHas M3BeCTb, MUThEBAsK COAA, UPHUT U

Jpyrue)

2.6

CdopmupoBaHHOCTh yYMEHHH XapaKTepH30BaTh (OMHCHIBATh) OOIIHE
XMMHUYECKHE CBOICTBA HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPKAaTh  CYIIECTBOBAHUE  T'€HETUYECKOM CBS3M  MEXIY
HEOPraHUYEeCKUMHU BeleCTBAMU c MIOMOIILIBIO YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI

2.7

CdopMupOBaHHOCTh yYMEHUI TUTAHUPOBATh U BBITIONHATh XHUMHUYECKUN
IKCIIEPUMEHT  (pa3ioKEHUE TEPOKCHAa BOAOpPOJa B  TMPUCYTCTBUHU
KaTajau3aTopa, OIPEJEICHUE Cpelbl PACTBOPOB BEHIECTB C IOMOIIBIO
YHUBEPCAITBHOTO WHIUKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKOW PEaKIy, PeaKkIMi HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIHH
Ha cynbdar-, kKapOoHaT- ¥ XJIOPUA-aHUOHBI, HA KATUOH aMMOHWUSI, PEIICHUE
AKCIIEpUMEHTANBHBIX 3a7ad 1o Temam "Meramisl" u "Hemeramnst") B
COOTBETCTBHM C TpaBUJIAMU TEXHHKH OE30MACHOCTH TIPH OOpaIICHHH C
BeIIECTBAMU M Ja00paTOPHBIM 00OPYIOBAHUEM; MIPEICTABIISTh PE3YIbTAThI
XHMHYECKOTO JKCIIEpPUMEHTA B dbopme 3aIHCH ypaBHEHUI
COOTBETCTBYIOIIUX peakiuil U (HOpMyIHpPOBATH BHIBOABI HA OCHOBE STHX
pe3yIbTaToB

2.8

ChopmMupoBaHHOCTh ~ yMEHUH  COOMIOAATh  MpaBWia  IOJH30BAHHS
XUMHYECKOU TIOCYI0N U 1ab0opaTOpHBIM 00OPYIOBAaHHEM, a TaKXKe TMpaBUiIa
oOpamieHusi C BEIIECTBAMH B COOTBETCTBHM C HHCTPYKIHSIMH IO
BBITIOJTHEHHUTO na60paToprlx XUMHWYCCKHUX OIIBITOB




2.9

ChopMHupOBaHHOCTh yYMEHHWI XapaKTepH30BaTh XUMHUYECKHE MPOIIECCHI,
JICKaAIKMe B OCHOBC IMPOMBIINIJICHHOTO ITOJYUCHUA CepHOﬁ KHCJIOTHI,
aMMHakKa, a Takxke C(QOPMUPOBAHHOCTh TIPEACTABICHUH 00 0O0ImMX
HAayYYHbBIX TIPUHIUIIAX ©W SKOJOIMYCCKHUX Hpo6neMax XUMHUYCCKOT'O




MTPOU3BOJICTBA

XUMHS U KU3Hb. PacueTsl

3.1

ChopMHUpOBaHHOCTh TIPENCTABICHUNA O XUMHYECKOH COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTHUHBI MHpA, POJM XWMHUU B NO3HAHWUU SIBJICHUN
npupoasl, B (POPMUPOBAHUU MBIIUICHUSI U KyJIbTYphl JIMYHOCTH, €€
(YHKIMOHATBHOM  TPaMOTHOCTH,  HEOOXOAMMOW sl  peLICHHS
MPaKTUYECKUX 3a7ady M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM Cpesie

3.2

ChopMHUpOBaHHOCTh YMEHHMH KpPUTHUECKH aHAIU3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TIOTYyYaeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTBA MAaccOBOI
KOMMYHHUKAIMH, ceTh IHTEpHEeT u npyrue)

3.3

ChopmupoBaHHOCTb ~ YMEHHUH  COONMIOAATh  MpaBUiIa  SKOJIOTUYECKU
11€J1ecO00Pa3HOr0 MOBEAECHHS B OBITY M TPYIOBOW NEATEIBHOCTU B IIEIISAX
COXPAHEHHUS CBOETO 37J0POBbsS U OKPYKAIOIIEH MPUPOTHOU CPEbI

3.4

Oco3HaBaTh  OMAaCHOCTb  BO3JEHCTBUS  HAa  JKUBbIE  OPraHU3MBI
OTMpEEIICHHBIX BEUIECTB, MOHUMas cMbIch nokazarens [IJIK, noscHsats Ha
npuMepax CrocoObl YMEHBIIEHHS M TMPEAOTBpAIlEHUS HX BPEIHOTO
BO3JICHCTBUS HA OpraHU3M YeJIOBeKa

3.5

CchopMUpoBaHHOCTh YMEHUH NMPOBOJUTH BBIYMCIICHUS C HCIIOJIL30BAHUEM
MOHATHUS ""MaccoBasi JIOJIsl BEIIECTBA B pacTBOpe’, 0ObEMHBIX OTHOIICHUH
ra3oB MPH XMMUYECKHX PEaKIMAX, MacChl BEIIECTBA WM 00bEMa Ta30B I10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM O00beMy OJHOro U3
YUYaCTBYIOIIMX B PEAKLUUU BEIIECTB, TEIUIOBOro 3(p(eKTa peaknuuud Ha
OCHOBE 3aKOHOB COXpaHEHHsS MacChl BEIIECTB, NpPEBpallleHUs U
COXPaHEHUS SHEPTUU

IIpoBepsiemble 21eMeHTHI cofep:kanus (11 kiaace)

Kon [IpoBepsiemMblii 2JIEMEHT COACPKAHUS
1 Teoperuueckre OCHOBBI XUMUU
11 XuUMHUECKHI 37eMeHT. AToM. S1po atoma, M30TOIBL. DJIEKTPOHHAs 000JI0YKa.
DHEpreTUYecKUe yPOBHHU, MOTYPOBHH. ATOMHBIC OpOUTANH, S-, P-, O-37€MEHTHI.
OcoOeHHOCTH pacnpezesieHus] 3JEKTPOHOB MO0 OpOUTANsIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOHPUTYpAITHsi aTOMOB
1.2 ITepuoanuecknii 3akoH u [lepnoanueckas cucremMa XUMUYECKUX 37eMeHTOoB J[. M.

MenpneneeBa. CBsi3b mNepuOAMYECKOro 3akoHa H [lepuoguyeckoil cuCTEMBbI




xumudeckux snemeHToB [[.M. MeHnmeneeBa ¢ COBPEMEHHOW TEOPHUEH CTPOEHUS
aTOMOB. 3aKOHOM€pHOCTI/I U3MEHEHUS CBOMCTB XHUMHYECKHUX DIIEMCHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX W CIOXKHBIX BELIECTB IO TpyHIaM U MEepHOIaM.
3HaueHue MePUOIMYECKOro 3aKOHa B Pa3BUTHH HAyKH

1.3

CtpoeHne BemniecTBa. XUMHYECKas CBS3b. BuAbl XUMHYECKOHM  CBS3U
(KoBaJIeHTHAsl HETMOJSIPHAsT W TOJSpHas, HWOHHAs, MeTaumueckas). VoHBI:
KaTUOHBI U aHUOHBI. MexaHnu3Mbl 00pa30BaHUs KOBAICHTHOW XMMHUYECKOU CBS3H
(0OMeHHBIH U IOHOPHO-AKIIENTOPHBIN ). BomopoHas cBsi3b
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BanenTtHoCTh. DniekTpooTpuLaTeNbHOCTh. CTENEHb OKUCIEHUS

1.5

BemectBa MOJEKYISIPHOTO M HEMOJEKYJSIPHOTO CTPOEHHSA. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBAa. TUIBI KPUCTAUIMUECKUX PELIETOK. 3aBUCHMOCTH CBOMCTBa
BEIIECTB OT THUIA KpHUCTAJUIMYecKod pemeTkd. IlloHATHe O AMcCIepCHBIX
cucreMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi [0Sl BEIIECTBA B
pacTtBope

1.6

Knaccuduxkanus HeopraHnueckux coeinHeHnid. HoMeHkiiaTypa HeopraHn4ecKux
BEIIIECTB

1.7

Xumnueckas peaxkuus. Knaccudukanus XUMHUYECKUX peakuui B
HEOPraHUYECKON M OPraHMYecKON XMMHUU. 3aKOH COXPAaHEHHUs MacChl BEILECTB,
3aKOH COXPAHCHHMsI U TIPEBPAILCHHUS YHEPTUH MPU XUMHUIECKUX PEAKITHSIX

1.8

CKOpOCTb peaxiiy, ee 3aBUCUMOCTb OT PA3JIUYHBIX (PAKTOPOB

1.9

OOparumble peakuuu. XuMHUYecKoe paBHOBecue. DaxkTOpbl, BIMSIONIME Ha
COCTOsIHHE XMMHUUYECKOro paBHoBecus. [Ipunnun Jle [latense

1.10

Onektponutryeckas auccornuanusi. CunbHbIe W cinadble AekTpoiauThl. Cpena
BOJHBIX PAcCTBOPOB BEIIECTB: KHCJasg, HEWTpaslbHas, Mieno4yHas. Peaxiun
HOHHOI0 OOMeHa
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OXHUCIUTEIFHO-BOCCTAHOBUTEILHBIC pCaKkunn

Heoprannyeckast xumus

2.1

Hemeramnbl. [lonoxenue HemetaiuioB B lleprognyeckoi cucteMe XUMHUYECKUX
snementoB /.M. MenzeneeBa U 0COOEHHOCTH CTpOCHHsS aroMoB. Dusnyeckue
CBOMCTBa HEMETAIJIOB. AJUIOTPOIHUS HEMETAIOB (HA MPUMEPE KUCIOPOa, CEPHI,

docdopa u yriaepoaa)

2.2

XUMHYECKHE CBOMCTBA BaXXHEHIIMX HEMETAUIOB (TajoreHoOB, CEphl, a30Ta,
dochopa, yrimepoga U KpEeMHHS) HW = WX  COCAMHEHMHA  (OKCHIIOB,
KHUCJIOPOJICO/IEPKAILIMX ~ KUCJIOT, BOJOPOJHBIX coeauHeHuii). IlpumeHeHue
BOKHEHIINX HEMETAJIIJIOB U UX COSAUHCHUU




2.3

Meramnbl. [lonoxenue meramnoB B Ilepuonnyeckoil cucreMe XUMHYECKUX




anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JIOUYCK
atoMoB MeTtauioB. OOmme ¢usndeckue cBoiicTBa MeTaiioB. CIUIaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUIN PSI HAMPSHKEHU METAIIIIOB

2.4

XUMHYECKHE CBOMCTBA BAXHEMIIMX METAJUIOB (HATpUM, Kauui, KaJbLIU,
MarHuii, aJIOMHHUHN, IIMHK, XpPOM, >KeJIe30, MeAb) U uX coenuHeHwid. OOmme
CIOCOOBI MOTy4YeHUsT METAIUTOB. [[pMEeHEeHE METAIIIOB B OBITY M TEXHUKE

2.5

I'eneTrueckas CBSI3b HCOPraHUYCCKUX BCIICCTB, NPUHAJICKANINX K PaA3JIAYHBIM
KJj1accaM

XUMHUS U )KU3HD

3.1

Pomp xuMum B oOecCIeYeHUM HKOJIOTUYECKOW, SHEPreTUYECKOW W THINECBON
6630HaCHOCTI/I, paBBI/ITI/II/I MCIOUIINHBI. HOH}ITI/IG 0 HaquBIX MCTOJaxX ITO3HAHUA
BEIIECTB U XUMHYECKUX PEAKIIN

3.2

[IpencraBnenus 06 OOMMX HAYYHBIX MPUHIIMIIAX MPOMBIIUICHHOTO IOTYYCHUS
BAKHEUILIMX BEIIECTB. YEJIIOBEK B MUPE BEIIECTB U MATEPUAJTIOB: BAKHEWILINE
CTPOMUTEIbHBIE MAaTepUalIbl, KOHCTPYKIIMOHHBIE MaTepHalibl, KpPACKH, CTEKIIO,
KepaMHuKa, MaTrepuaibl JJs 3JEKTPOHUKH, HAaHOMATEepUAIbl, OpPraHUYECKHE U
MUHEpaIbHBIC YIOOPESHUS

3.3

XuMmusi W 370pOBbE UEIIOBEKA: TMpaBUja MCIOJIB30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 0€30MacCHOTO HCIIOJIB30BAHMS MIPENapaToB OBITOBON XUMUU
B IIOBCEIHEBHOHN KU3HU

Jns mpoBeAeHHsI €IMHOTO TOCYJapCTBEHHOrO »3K3aMeHa 1o xumuu (mamee - EI'D mo xumum)
WCIIOJIb3YETCs TepeueHb (Koau(puKaTop) MpoBEpsIeMbIX TPEOOBAHUN K pe3ysIbTaTaM OCBOSHHUS OCHOBHOM

00pa3oBaTenbHON MPOTrPaMMBI CPEAHETO 00IIEro 00pa30BaHMsI U SJIEMEHTOB COJICPKAHUS.

IIposepsiembie Ha EI'D mo xumuu TpedGoBanust
K pe3yJIbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTe/IbHOM
MPOrpaMMbl CpeHero o01mero 00pa3oBaHus

Kon [TpoBepsiemble TpeOOBaHMSI K IPEIMETHBIM PE3YJIbTaTaM OCBOCHMSI
MPOBEPSIEMOr0 | OCHOBHOM 00pa30BaTENbHOMN MPOTPaMMBbI CPETHETO O0IETr0 00pa30BaHuUs
TpeboBaHMs
1 Brnanenue cucteMoil XUMHUYECKUX 3HAHUM, KOTOPasi BKIKOYAET:
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OCHOBOITOJIATAIONTNE TIOHATHS (XUMHYECKUH JJIEMEHT, aToOM, HW30TOIIbI,
AJIEKTPOHHAsE 000JI0YKa aroma, S-, P-, d-3JIEKTPOHHBIC OPOWTAIM ATOMOB,
OCHOBHOE€ H® BO30YXJCHHOE COCTOSHHE aromMa, HWOH, MOJIEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIHbHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas

ceasp (07 m TCBASD | yparHple cBs3M), THOPHMAM3AIMS  ATOMHBIX
opbuTaneii, KpuUCTalIMUuecKas pelleTka, MoJb, MOJISIpHas Macca,
MOJISIpHBIA  00BEM, MOJSIpHAs KOHIIEHTpAIMsl, pacTBOPHl (MCTUHHEIE,
JUCIIEPCHBIE  CHUCTEMbl), KPUCTAUIOTUAPATHI,  YIJIEPOAHBIM  CKEJeT,
(GyHKUMOHANBHAS TPYINa, paguKall, HW30MEpbl, CTPYKTypHas ¢opmya,
n3oMepusi  (CTpyKTypHasi, TeoMeTpuueckass (IHC-, TPAHCH3OMEPUs),
TOMOJIOTUYECKUI  pAl, TOMOJIOTH,  YIJIEBOAOPOIbI, KUCIOPOA- H
a3oTco/iepKalllie COCAMHEHUs, OHOJOrMYecKd aKTUBHBIE BEIIECTBA
(yrneBoapwl, SKUpBI, O€JIKH), MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COEAMHEHHUS, KPEKUHI, PUPOPMHUHI,  THIIbI
XUMHAYECKHX pPEaKkUuil (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30- H
SHAOTEPMHUYECKHE, PEAKIMM HOHHOTO OOMEHa, rOMO- U TETepOTeHHBIE,
oOpaTuMble W HEOOpaTUMbIE), PACTBOP, DJICKTPOJUTHI, HEIIEKTPOIMTHI,
AIEKTPOJUTHYECKAsl JUCCOLMALUS, CTENEeHb UCCOLMAIH, OKHUCIHUTENb,
BOCCTAHOBUTENb,  DJEKTPOJHM3, CKOPOCTh  XUMHUYECKOM  peaKluH,
XUMHUYECKOE PABHOBECHE)

1.2

TEOPHUH U 3aKOHBI (TEOPUsI XUMUYECKOTO CTPOEHHUSI OPIraHMYECKUX BELIECTB
AM. byrneposa, TEOPUs ANEKTPOIUTUYECKON JVCCOLMAIINH,
[Tepunonuueckuii 3axkon J[.M. MenneneeBa, 3aKOH COXpaHEHHS MAaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHUHM, MHPOBO33PEHUECKUE
3HaHMS, JIKAIME B OCHOBE IMOHUMAaHUs MPUYMHHOCTU U CHCTEMHOCTH
XUMUYECKUX SIBICHUH, COBPEMEHHBIE TMPEACTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

NpeaACTaBJIICHUSA 0 MCXaHHU3Max XUMHUYCCKHUX peaKuHﬁ,
TCPMOANHAMUYCCKUX W KUHCTUYCCKUX 3aKOHOMCPHOCTAX HUX IMPOTCKAHUA,
0 XUMHUYCCKOM paBHOBECHUHU, NUCIIEPCHBIX CUCTEMAX
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(akTOIIOTUYECKHEe CBEICHUS O CBOWCTBAX, COCTaBe, MONYyYCHUH U
0e30ImacHOM HCITOJIB30BAHUHU BaKHEHIIINX HEOPTaHNYECKUX u
OpPraHUYECKUX BEIIECTB B OBITY M MIPAKTUYCCKOMN JIEATEIHHOCTH YeJI0BEKa

1.5

o0Iue Hay4yHble TPUHIMIIBI XMMHYECKOTO IMPOM3BOJACTBA (Ha HpHUMeEpe
NPOW3BOJCTBA CEPHOM KHCIOTHI, aMMHaKa, METaHONa, IepepadOTKH
HedTH)

CdopmupoBaHHOCTh yMEHU BBISBIISTH:

2.1

XapaKTCPHBIC MMPHU3HAKKW W B3aMMOCBA3b M3YYCHHBIX HOHHTHﬁ, IIPUMCHSATH
COOTBCTCTBYIOIIUMC IIOHATUA IIpU OIKMCaHUW CTPOCHUSA U CBOICTB
HCOPTaHUYCCKUX U OPTraHNYCCKUX BCIICCTB U UX HpeBpaH_IGHI/Iﬁ




2.2

B3aMMOCBSI3b XMUMHYCCKHUX 3HAHHM C MOHATHSIMU U MMpeaACTaBJICHUAMU




OPYTUX TPEIMETOB JJisi 0oJjiee OCO3HAHHOTO NMOHWMAaHUS U OOBSICHECHUS
CYILIIHOCTH MaTE€pUAILHOTO €MHCTBA MUpa

CdopmMHupOoBaHHOCTh YMEHUS UCHOIb30BATH:!

3.1

HAaUMEHOBAHHUS XWMHUYECKHX COCJAMHCHHM MEXIYHApOJHOTO  COI03a
TEOPETUUECKON M MPUKIAAHOW XUMHUH U TPUBUATBHBIC HA3BaHHSI BEIIECTB,
OTHOCAIIINXCA K I/I?)y‘IeHHI:IM KjiacCcaM OpFaHI/I‘IeCKI/IX nu HeOpI‘aHI/I‘IeCKI/IX
COCTMHEHNI

3.2

XUMUYECKYI0 CHUMBOJIUKY JUISI COCTaBICHHS (OpPMYT HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpPHYTBIX, COKpAILEHHBIX U
CKEJIETHBIX ) (JOPMYJT OPraHMUECKHX BEIIECTB

ChopMupoBaHHOCTH YMEHHSI KITaCCU(DUITPOBATD:

4.1

HEOPraHWYECKHE BEIIECTBA, CAMOCTOSTEIBHO BBHIOMPATh OCHOBAHHS U
KpUTEpUH JUTsl KJIacCu(UKAUU N3y4aeMbIX XUMHUYECKHX O0BbEKTOB

4.2

OpPraHM4ecKHe  BEIIECTBA, CaMOCTOATENBHO  BHIOMpaTh  OCHOBAHUS
Y KPUTEPUH IS KITACCU(PUKAIINN N3Y4aeMbIX XUMHUECKUX O0OBEKTOB

4.3

M0 Pa3IMYHBIM MpH3HAKaM (YUCIYy U COCTaBy pearupyrolinux BEIEeCTB,
TerioBoMy 3(G(deKTy peakiud, W3MEHEHHIO CTeleHed OKHCICHUS
3JIEMEHTOB, 0OPATUMOCTH PEAKILINH, yIACTUIO KaTalIn3aTopa)

ChopMHUpOBaHHOCTh yYMEHHSI XapaKTEPH30BaTh JJIEKTPOHHOE CTpPOEHUE
aTOMOB (B OCHOBHOM M BO30Y)KJIEHHOM COCTOSTHUM) M MOHOB XUMHYECKHUX
anemeHToB 1 - 4 nepuonoB Ilepuoanueckoit cucremsl .M. MenaeneeBa u
UX BaJCHTHBIC BO3MOXXHOCTH, WCIIOJB3YsI MOHSTUS S-, P-, O-3JIEKTPOHHbBIC
opOUTAaNH, YHEPTETUYECKUE YPOBHU

ChopMUpOBaHHOCTb yMEHHUSI OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMMUYECKHUX 3JEMEHTOB M 00Opa3yeMbIX MMHU COCIUHEHHH IO
nepuojam U rpymnmnam

ChopMHpOBAaHHOCT, ~ YMEHHS  COCTaBISITh  yYPABHEHHSA XUMHYECKUX
peaKkluii ¥ pacKpbIBaTh UX CYLUTHOCTb:

7.1

OKHCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MoCpCACTBOM COCTABJICHUSA
AIIEKTPOHHOTO OaJlaHCa ATUX PEaKIUi

7.2

YPaBHEHUs pPEAKUUd pa3IMYHbIX THUIOB; IIOJHBIE M COKpallCHHBIC
ypaBHEHHs peakluii HOHHOro OOMEHa, YUYWTBIBasl YCIIOBHS, TPU KOTOPHIX
9T pEaKIMH UYT J0 KOHLA

7.3

peakuuii THAPONM3a, peakmuid KOMIUIEKCoOoOpa3oBaHMs (HA MpHUMEpe
I'MJIPOKCOKOMILIEKCOB IIUHKA U aJTFOMUHMSL)




CdopmupoBaHHOCTh YMEHHUSI TOATBEPKIATh:

8.1

Ha KOHKDETHBIX IIpHMEpax XapakTep 3aBUCHMOCTH  PEaKIIMOHHOI
CHOC06HOCTI/I OPraHUYCCKUX COCI[I/IHGHI/Iﬁ OT KPATHOCTH 148 THUIIA
xoBaneHTHOH cBs3u (O~ m T"CBABH)  p3ayvmoro BiamsHMS aTtoMoB H
TPYHI aTOMOB B MOJEKYJaX, a TakXke OT OCOOEHHOCTEH peaH3aIiu
Pa3IMYHBIX MEXAHU3MOB NIPOTEKAHMUS PEAKIIUI

8.2

XapakTepHble  XMMHYECKHE CBOWMCTBA  BELIECTB  COOTBETCTBYIOIIMMU
SKCIIEPUMEHTaMH U 3aIHUCIMU YPAaBHEHUM XUMUYECKUX PEaKIIHii

ChopMHUpOBaHHOCTh YMEHHUSI XapaKTepH30BaTh COCTaB W BaKHEHIIME
CBOMCTBAa BEMIECTB, NPUHAIICKAIMUX K OINpPEICIICHHBIM KlaccaM H
rpynmnaM COeAUHEHHWH (IIPOCThIE BEIIECTBA, OKCHIIbI, TUAPOKCUIBI, COJIH;
YIJIEBOJIOPO/IBI, TIPOCThIE Y(MUPHI, CIHUPTHI, (PEHOIBI, aTbACTHIbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CJIOXKHBIE J(HPBI, >KUPbI, YIJIEBOIbI, AMHHBI,
aAMUHOKHCJIOTHI, OSJTKH)
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ChopMUpOBaHHOCT YMEHHUSI TPOBOAMTH pacyeThl MO XUMHUYECKUM
dopMynaM M ypaBHEHUSIM XHMHUYECKHUX pEAKIUH C MCIOIb30BaHHEM
(bM3UYECKUX BEJIMYNH:

10.1

Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMK, €CIU OJTHO U3
HCXOJHBIX BEIIECTB JAHO B BHUIE PacTBOpa C OINPEAECICHHOM MacCOBOU
JI0JIel paCTBOPEHHOTO BEIIECTBA MJIA JAaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOU M 00BEMHOM IO, BBIXO/Ia IPOIYKTA PEaKIUU

10.3

TEIIOBOT0 3 (eKTa peaKiuii

10.4

00BEMHBIX OTHOIIEHHUI ITa30B

10.5

10 HAXOXKICHUIO XUMUYECKOM (POpPMYIIbI BEIIECTBA

11

Brnanenue cucreMoil 3HaHUMKA O METOJAX HAYYHOT'O ITO3HAHUS SIBJICHHUM
MPUPOJIbI, UCTIOJIB3yEMbIX B €CTECTBEHHBIX HayKaX U YMEHHE MPUMEHATH
OTU 3HAHUA IIPU IKCIEPUMEHTAIBHOM MCCICJOBAHUUA BEIIECTB W JIA
OOBSICHEHUSI XMMHYECKUX SIBJICHHM, WMEIOIIMX MECTO B IIPHUPOJIE,
MPAKTUYECKOU AEATEIbHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU

12

ChopMupOBaHHOCTh yMEHUS TMPUMEHITH (MCIONB30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBaX BEIIECTB JUIsl SKCIEPUMEHTATHHOW  MPOBEPKU
TUINOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKUX
peakuuii W TPOTHO3HPOBAHUS BO3MOKHOCTEH MX  OCYILECTBJICHHUS;
CUCTEMHBbIC XUMHYECKHE 3HAHUS i1 OOBSICHEHUS WM TPOTHO3UPOBAHUS
SBJICHUI, HUMEIONIMX €CTECTBEHHOHAYYHYI0 MPHUPOIY; M MPUHSATHS
TPaMOTHBIX PELICHUH MPOOJIEM B CUTYaIUIX, CBSI3aHHBIX C XUMHUEH
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ChopMupoBaHHOCTh yMEHHS IUIAHUPOBATH W TPOBOAMTH XUMHUYECKUI




OKCIIEPUMEHT (TIOJyYeHWE W HW3YYCHHE CBOICTB HEOPraHUYECKUX H
OpPraHUYECKUX  BEIIECTB, KAUECTBEHHBIC PEAKLUUH  YIJIEBOJOPOJIOB
Pa3NIMYHBIX KIACCOB M KHCIIOPOJCOACPIKAINIMX OPTaHUYECKUX BEIIECTB,
pelIeHre SKCIIEPUMEHTATIBHBIX 3a]a4 M0 PACMO3HABAHUIO HEOPTaHUYECKUX
W OpraHWYeCKHX BEIIECTB) C COONIOJICHWEM TIPaBWII 0€301acHOTO
oOpamieHuss ¢  BEIIeCTBAMH M JIaDOpaTOpHBIM  00OpYIOBaHUEM;
(bopMyIHpOBaTh SN HCCIEIOBAHUS; MPEICTABIATh B Pa3IUIHON (opme
pe3ylibTaThl  JKCIEPUMEHTAa,  aAHAJM3UpPOBATh U OLECHUBATh  HX
TOCTOBEPHOCTh
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CchopMHpOBaHHOCTh YMEHHUSI OCYLIECTBIISATH IIEJICHANIPABICHHBIA MOUCK
XMMUYECKOM MH(pOPMAIMK B PA3MTUYHBIX UCTOYHUKAX (Hay4Has M yueOHO-
Hay4JHas JIUTEpaTypa, CPeACTBa MaccoBoi MH(popmarmu, cetb MHTEpHET 1
Apyrue), KPUTHYECKH aHATU3UPOBATh XHMHYECKYIO0 HH(pOPMALHIO,
nepepadaTeiBaTh €€ W HCIONb30BaTh B COOTBETCTBHU C ITOCTABICHHOM
yaeOHoO 3a1aueit

15

ChopMupOoBaHHOCTb YMEHHSI TPOTHO3UPOBATh, AHAJIU3UPOBATH u
OIICHUBAaTh MHGOPMAITUIO C TIO3HMIMA HKOJIOTHYECKOW Oe3011acHOCTH
MOCJEACTBUNA OBITOBOM W TPOM3BOJACTBEHHOH JEATENbHOCTH YeJIOBEKa,
CBS3aHHOM C TIepepadOTKOM BemIeCTB, CPOPMUPOBAHHOCTH YMEHHM
0CO3HABaTh OMACHOCTh BO3/ICHCTBUS Ha KUBBIC OPTaHU3MEBI ONPEICTIECHHBIX
BEUIECTB, IIOHHMMasi CMBICI TOKa3aTeas IMpelesbHOM  JOMyCTUMOI
KOHIICHTpAIIMK, W TOSACHATh HA MpHUMepax CHocOObl YMEHBIICHHUS U
MPEeIOTBPAIICHUS UX BPETHOTO BO3/ICICTBUS HA OPraHU3M YeIoBeKa

IlepeyeHb 371eMEeHTOB coepkaHus, NpoBepseMbix HA EI'D mo xumuu

Kon

[IpoBepsieMblii 2JIEMEHT COACPHKAHUS

TeOpeTI/I‘ICCKI/IC OCHOBBI XUMHUU
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Ctpoenne BemectBa. CoBpeMEHHass MOZENIb CTpoeHus artoma. Pacmpenenenue
JJIEKTPOHOB 1O 3JHEpreTudyeckuM ypoBHsM. Kraccudukanms XUMHUYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTHUCCKUX YPOBHEH aTtomoB (S-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHHSI aTOMOB. OJEKTPOHHAS
KOH(UTyparus atToMa. BaJleHTHBIE JIEKTPOHBI

1.2

[lepuonnueckass cucreMa xumuueckux oanemeHtoB .M.  Menneneesa.
Ousnueckuit cmeicn Ilepuognueckoro 3axona [[.M. Menneneesa. Ilpuunnsl u
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB U MX COCAMHEHUH MO MEpPHOoIaM
W TpynmnaMm. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB MPOCTHIX BEILECTB,
BOJIOPOJIHBIX COECIMHEHU, BHICHIUX OKCUIOB U THIPOKCUIIOB

1.3

BasnieHTHOCTB. D51eKTpOoOTpUIIATEIbHOCTh. CTENEHb OKUCICHUS




1.4

Buapl xumuyeckoil cBs3u (KOBaJ€HTHas, NOHHAs, METAJUINYECKas, BOJOPOIHAs)
U MEXaHU3MBbI ee 00pazoBaHMA. MeXMONEKYIsIpHbIE B3auMOJIecTBH. BemecTa
MOJICKYJSIPHOTO M HEMOJIEKYJSIDHOTO CTPOE€HMs. THIBl KPUCTAIUIMYECKHUX
pelIeToK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUIIA KPUCTAININYECKON PEIIETKH

15 Xumudeckas peaKIusl. Knaccuduxarus XUMHUYECKUX peakIuii B
HEOPraHWYECKOW U OPraHUYECKON XUMHUU. 3aKOH COXPAHEHUSI MaCChl BEIIECTB

1.6 CKopoCTh peakiuy, ee 3aBUCUMOCTb OT Pa3IHYHBIX (PaKTOPOB

1.7 TerutoBbie 3P PeKTh XUMUUECKUX peakiuil. TepMoxumMudeckue ypaBHeHUs

1.8 OOparumMble peakiuu. XUMUYeCKoe paBHOBecwe. DakTopbl, BIUSIONINE Ha
cocTosiHue xumudeckoro pasHosecus. [Ipunnun Jle [latense

1.9 Onekrponutryeckas auccornuanus. CunbHbIE W cinadble AekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCIas, HeWTpanmpHas, mienouHas. CreneHpb
qucconuanvy. Peakiimu HOHHOTO oOMeHa

1.10 |Tmaponus cosneii. MonHoe mpowusBeaenue Boabl. Bomopoausiii mokaszarens (PH)
pacTtBopa

1.11 |CnocoObl BeIpaXeHUS KOHIIEHTPAIIMH PACTBOPOB: MAcCOBasi J0JII PACTBOPEHHOTO
BEIIECTBA, MOJIApHAsl KOHLIEHTpauus. HachlllieHHbIE U HEHACBIIIIEHHbBIE PACTBOPHI,
pacTBOopuUMOCTh. Kpucramioruaparsr

1.12 OKHCIIUTETFHO-BOCCTAHOBUTEIIbHBIE peakiuu. [loBemeHne BemecTB B cpenax ¢
pa3HbIM 3HaueHHeM PH. MeToabl aeKkTpoHHOTO OaaHca

1.13 |DnekTponau3 pacTBOPOB U PACILIIABOB COJEH

2 OCHOBBI HEOPTAHUYECKON XUMUHU

2.1 Knaccuduxkanus HeopraHnueckux coeinHeHnid. HoMeHkaTypa HeopraHn4eckux
BEIIECTB

2.2 XWMHYECKHE CBOMCTBA BAXHEUIINX METAJUIOB (HATpWM, Kajlui, KaJIbIIHA,
MarHuii, aJIOMHHUHN, IIMHK, XpPOM, >KeJIe30, MeAb) U uX coenuHeHwid. OOmme
CIOCOOBI MOTYYEHUS METAIIJIOB

2.3 XUMHYECKHE CBOMCTBA BaXXHEHIIMX HEMETANIOB (TaJoreHOB, CEphl, a30Ta,
dochopa, yrmepoma W KpeMHHS) M UX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOICOIEPKAIINX KUCIIOT, BOJOPOIHBIX COEIUHEHUI)

24 I'eHeTrueckast CBS3b HEOPTaHUYECKHUX BEIIECTB, MPUHAICKAIIUX K PA3TMUHBIM
KJ1accam

2.5 Nnentudukaius HEOPraHWUYECKUX coeauHeHuil. KauecTBeHHBIE peakiuu Ha

HCOPraHU4CCKUE BCIICCTBA U HOHBI




OCHOBBI OPTAHUYECKON XUMUHU

3.1

OcCHOBHbIE ~ TOJOXKEHHS  TEOPHUM XUMUYECKOTO  CTPOEHUS  OPTaHUYECKUX
coequHeHnii A.M. BytiiepoBa. YIiepoaHblii CKeJIeT OpraHMYECKOM MOJIEKYIIBI.
KpatHocTh xummueckoif cssm, O~ u TUCBABM  gpd. sp?- sp-ruGpummsarmu
opOuTajeil aToMOB yriaepoaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO
cTpoeHust MosteKyil. I'omonoru. I'omonornueckuii pan. Mzomepus u u3oMmepsl

3.2

[TonsiTue 0  (QYHKIMOHATBHOM rpynmne.  OpueHTalMOHHBIE b dexTs
3aMeCTHUTENEH

3.3

[IpencraBinenne o KiaccH(PUKAMK OpraHMYecKux BemecTB. Homenkmarypa
OpPraHMYECKHUX COCIUHEHUH (cucremMarhdeckas) W TpPUBUAJIbHBIE HA3BAHUS
BXHEHILNX MPEICTAaBUTENIEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CB0oOOIHOpATUKATIBHBIH U UMOHHBIM MexaHu3Mbl  peakuuu. [lonsatue o
Hykieoduite u anexrpodute. [IpaBuno MapkosHukoBa. [Ipasuino 3aiinieBa

3.5

Ankanbpl. XMMUYECKHE CBOMCTBA AJKAHOB: TaJIOTEHUPOBAHUE, NETUIPUPOBAHUE,
TEPMUYECKOE pa3JIOKEHUE, KPEKUHI, u3oMmepu3anus, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Crnenmuduka CBOWCTB ITUKIOAIKAHOB C  MaJlbIM
PasMCpPOM IUKIJIA. PeaKI_[I/II/I MPUCOCANHCHHUA U PAAUKAIILEHOI'O 3aMCIICHU A

3.6

Ankenbl. XMMUYECKHE CBOWCTBA: PEAKIMU MPUCOEAMHECHHS (TaJIOTEeHUPOBAHUE,
THJIPUPOBAHUE, THAPOTAIOI€HUPOBAHUE, THApaTalysi), TOPEHUs, OKHUCICHUS U
noauMepuzauuu. [IpombllIeHHBIE M JIAOOPAaTOpHBIE CIIOCOOBI  TOTY4EHUS
AJIKEHOB

3.7

Ankanuensl. XHUMHUYECKHE CBOMCTBA aJKaJUEHOB: PEAKUHUU INPUCOECTUHEHUS
(ruzpupoBaHHe, TaJlOTEHHPOBAHME), TOpeHHUA U mnonumepuzanuu. llomydenue
aJKagueHoOB

3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: peakUUU NPUCOECIUHEHUS (raJOr€HUPOBAHUE,
THIPUPOBAHUE, TUApATalUs, TUAPOTATIOTCHUPOBAHHE) KaK CIOCOO MOIydeHUs
IIOJIUMEPOB M JPYTHX MOJNE3HBIX NPOAYKTOB. Peaknmm 3amenienus. I'openue
aleTUIeHa KaKk MCTOYHUK BBICOKOTEMIIEPATYPHOr'O IJIAMEHM I CBApPKHU U PE3KU
MeTaios. [IpuMenenue anernnena

3.9

Apenbl. XUMHYECKHE CBOWcTBAa O€H307a: peakuuu  BIIEKTPOPHIHLHOTO
3aMelIeHMs, MPHUCOEAUHEHUs (THIpPUpPOBaHHE, TajoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKHX CBOWMCTB Toiyoia. [lomydenue Oen3ona.
OcoOCHHOCTH XUMHUYECKHX CBOWMCTB CcTHpona. [lomumepusaius cTtupoa.
CriocoObI oTy4YeHus: U MPUMEHEHHE apOMaTUIECKUX YIIIEBOAOPOIOB

3.10

Cnuprtel.  IlpenenbHble  OIHOATOMHBIE  CHUPTHL. XHMMHMUYECKHE  CBOMCTBA:
B3aUMOJICHCTBUE €  HATpUeM Kak  CIOCOO  yCTaHOBJEGHUS  HaIMYUsA
THIPOKCOTPYNIBI, €  TAJOTEHOBOAOPOJAMHM  KaK  cHoco0  TMOIydeHUs
pacTBOpUTEIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakiys ropeHust.




[Tomyuenne »TaHoma: peakuuss OpOXKEHUS TIIIOKO3bl, THIpaTalysl ATHUJICHA.
OTWIECHTIIMKOIh W TJIMIEPUH KaK MPEACTABUTENU MPEISIbHBIX MHOTO0ATOMHBIX
CIHUPTOB

3.11

®enon. XuMuyeckue cBoWcTBa (eHoma (peakuu C HaTpUeM, THUAPOKCHIOM
HaTpusi, Opomom). [Tonyduenue Gperona

3.12

Anbaerunpl. XUMHAYECKHE CBOWCTBA NpEAETbHBIX albIETUOB: TUAPUPOBAHUE;
KaueCTBEHHBIC PEAKIMM Ha KapOOHWIBHYIO Tpymmy (peakius '"cepeOpsHOro
3epkaina", Bzaumojelicteue ¢ ruapokcuaoMm mean (I1). IMomydeHue npenenbHbIX
aNbJIETU/IOB: OKHUCJIEHHME CHOUPTOB, THIpaTanusi aleTujeHa. ALETOH Kak
npeacTaBUTeNb KeTOHOB. OCOOCHHOCTH peaKkIMy OKHUCIICHUS alleToOHa

3.13

KapOoHoBbIE KHUCTOTHI. XWMHUYECKHE CBONCTBA TMPEACTBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMUYECKUX CBOMCTB MYPaBbUHOM KHCIIOTHI.
HonyquHe NpeACIIbHBIX OOHOOCHOBHBIX Kap60HOBBIX KHCJIOT: OKHUCIICHUC
AJIKaHOB, aJKEHOB, MEPBUYHBIX CIUPTOB, albJETUJO0B. Bpicuine mpenenbHble U
HCMPCACIIbHBIC Kap6OHOBI>Ie KHCJIOTHI

3.14

Cnoxubie >¢upbl u  kupbl. CrmocoObl TOMYyYEHUS CIIOKHBIX a¢upos.
Obpatumocth peakiuu dTepuduranuu. [IpuMeHeHHe CIOXHBIX 3(UPOB B
MUIIEBOM W TapProMepHON MPOMBINTUICHHOCTH. JKUpPBI Kak CIOXHBIC S()HUPHI
[JIMIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOMCTBA KHUPOB:
THJIPUPOBAHUE, OKHUCIEHHE. [WMApoNu3, WM OMBUICHHE, >KUPOB KaK CIOCO0

MPOMBIIIITEHHOrO MOYHeH st conell Bhicimx KapGomossix kucior. MBUIA ax
COIHM BBICIINX KAPOOHOBBIX KHCIIOT

3.15

XHUMHWUYECKHE CBOMCTBA IVIFOKO3BL: pEaKkIUMM C Y4YaCTHEM CIHMPTOBBIX H
QIBJICTHIHON TPYII M MOJIOYHOKHCIIOE OposkeHHWe. [IprMeHeHue TITFOKO3bI, e
3HAYCHUE B KM3HENCATEIBHOCTH OpraHu3ma. Jlucaxapuisl: caxapo3a, MalbTo3a.
BoccranaBnuBaronye W HEBOCCTAHABIWBAIONIME JUCAXapuabl. [ waponms
mucaxapunaoB. [lomucaxapunbl: kpaxman, rMKoreH. CTpoeHHE MaKpOMOJIEKYI
KpaxMaja, DJIMKOTCHa W 1EeJUTI0N03bl. (Du3nueckWe CBOHCTBA Kpaxmaia H
[EIUTFONIO3bl.  XHMMUYECKHE CBOWCTBA Kpaxmala: THIPOJIHW3, KadeCTBEHHAS
peakiusl ¢ MOJOM. XMUMHYCCKHE CBOWCTBA IICJUTIOJIO3BI: THIPOJH3, MOJyUCHUE
a¢upoB nemwtono3bl. [loHsATHE 00 WCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,
aIeTaTHBIN IIIETIK)

3.16

AMHHBL. AMUHBI KaK OpPraHMYeCKHE OCHOBAHMS: PEAKLUU C BOJOM, KUCIOTAMH,
peaKuI/m FOpeHI/IH. AHI/I.HI/IH KaK Hpe,Z[CTaBI/ITeJII: apOMaTI/I‘-IeCKI/IX AMHWHOB.
XWMHYECKHE CBOMCTBA AaHWIMHA: B3aMMOJICHCTBHE C KHUCIOTaMH, OpPOMHOM
BOjIoM, okucineHue. llogyyeHue aMHMHOB QJIKWIMPOBAaHUEM aMMHaKa U
BOCCTAaHOBJICHUEM HUTPOIIPOU3BOIHBIX YTJIEBOIOPOIOB

3.17

AMHMHOKHUCTIOTBI ¥ Oenku. AMMHOKHCIOTHI Kak aM{QOTepHbIE OpPraHUYECKue
coeauneHns. OCHOBHBIE AMHHOKHUCIIOTBHI, OOpasyromue Oenku. XUMHUYECKHe
CBOICTBA OETIKOB: TUAPOJIN3, ICHATYpAaIlis, KaueCTBEHHBIC (I[BETHBIC) PEAKIINU Ha




OeJIKn

3.18 |CtpoeHme u CTpPyKTypa NOJMMEpPOB. 3aBUCHUMOCTh CBOWCTB IOJMMEPOB OT
cTpoeHus: Moiekya. OCHOBHBIE CHOCOOBI TOJY4EHHUsS BBICOKOMOJIEKYISIPHBIX
COCIMHECHUMN: PEaKIMK TOJUMEpH3allii U TOJIMKOHIeHcaru. Kinaccudukarus
BOJIOKOH

3.19 Nnentudukaius opraHUYeCKUX COCAMHEHHMH. PeleHue 3KcrepruMeHTAIbHBIX
3aJ1a4 Ha paclio3HaBaHUE OPTaHUYECKUX BEIICCTB

3.20 |T'eHermdeckas CBS3b MEX]y KIIACCAMH OPTAaHMYECKUX COCTUHEHHIA

4 XuMHUs 1 KU3Hb

4.1 XuMusi B TIOBCEAHEBHOHN mu3HH. [IpaBmima Oe3omacHOl paboOThI C €IKUMH,
TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOM XUMUHU

4.2 XuMUs U 340POBbE. XUMHS B MEIUIIMHE. XUMUS U CEITbCKOE XO3MCTBO. XUMUS
B IPOMBIIUIEHHOCTH. XUMHUS M SHEPreTHKA: MPUPOIHBIA U MOMYTHRIA HePTIHON
raspl, WX CcocTaB H wucnonb3oBanue. CoctaB Heptm U ee mnepepaboTka
(IpUPOHBIE UCTOUYHHUKH YTIIEBOIOPO/IOB)

4.3 XuMusg U SKOJIOTHS. XHUMHYECKOE 3arps3HCHUE OKPYXAIoIIEed Cpeabl U ero
nocnencteusa. Oxpana ruapocdepsl, mouBsl, arMochepsl, Giaopel U GdayHbl OT
XUMHYECKOTO 3arpsi3HeHus. [Ipobimema OTXOAOB M TMOOOYHBIX IMPOMYKTOB.
AJbTEepHAaTUBHBIC HCTOYHUKH SHEPTUN

4.4 OOume mpeacTaBleHUsT O MPOMBIIUICHHBIX CIMOCO0aX MONYYEHHS] XUMUYECKUX
BEIIECTB (HAa MpUMeEpe MPOU3BOJICTBA aMMHAaKa, CEPHON KHUCIOTHI). UepHas u
nBerHas  Mmetamnyprus.  CTeKio W CWIMKaTHas  MPOMBIIIJICHHOCTb.
[IpombmiuienHast ~ opranudeckas  xumuss.  Celpbe i1 OpraHMYECKOM
MIPOMBITIUIEHHOCTH

5 Turibl pacyeTHBIX 33724

5.1 Pacuersr Maccel BemiecTBa WIM OObEMa Ta30B IO HM3BECTHOMY KOJHYECTBY
BEII[ECTBA, MAaCCE UM 00BEMY OJTHOTO M3 YUaCTBYIOIINX B PEAKIIMH BEIIECTB

5.2 Pacuets! TermmoBoro s dexra peakuun

5.3 PacdeTbl 00beMHBIX OTHOIIIEHUH ra30B MPU XUMHUYECKUX PEAKIIHAIX

5.4 Pacuers Mmacchl (00BbeMa, KOTMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUHU, €CITH OJTHO
U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

55 Pacuersl maccoBoi wiM OOBEMHOW JOM BBIXOJA TMPOJAYKTA PEAKIUU OT
TEOPETHYECKH BO3MOKHOTO

5.6 Pacuersr Mmacchl (00beMa, KOTMUECTBA BEIIECTBA) MPOIYKTa PEAKIIUH, €CIIU OTHO




W3 BEIIECTB JaHO B BHUJIE pacTBOpa C ONPEACIICHHOW MAacCOBOM JoJen
pPacTBOPEHHOIO BELIECTBA

5.7 Pacuetsl ¢ HMcHoib30BaHUEM noHaTuii  "MaccoBas  gons',  '"MossipHas
KOHIIEHTparus", "pacTBOpUMOCTS"
5.8 Haxoxnenne MONEKynsipHON (QOpMyNIbI OPTraHWMYECKOTO BEIIECTBA IO €ro

MJIOTHOCTH U MAacCCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIMX B €0 COCTaB, WJIU IO
MPOAYKTaM CrOpaHUs




TEMATHYECKOE IIVTAHUPOBAHMUE (¢ 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 OPTaHUMIECKHX 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
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XHUMHH.

https://m.edsoo.ru/7f41837¢c

8 Cucremaru3anus 1 0000IIeHHE 3HAHUH 110 TeME: 1 Brbmorera [IOK
«OpranmiecKas XUMHSD. 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 ¥ XUMHIECKUE CBOMCTBA aIKAaHOB. 1 https://m.edsoo.ru/7f41837¢
11 Haxoxaenue amkanoB B npupoje. CrocoOs 1 bubmuorexa LIOK
s R R —— https://m.edso0.ru/7f41837¢
[uknoankansl: o6mas Gopmyiia, HOMEHKIATypa bubmuoreka [{OK
12 W U30MEPHsi, 0COOCHHOCTH CTPOCHUS U 1 https://m.edso0.ru/7f41837¢
XUMHYECKHUX CBOMCTB, CIIOCOOBI MOTYyYCHHUS 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: TOMOJIOTHYECKHH 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
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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



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

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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TEMATHYECKOE IIVTIAHUPOBAHMUE (¢ yueroM pado4eii mporpaMmMbl BOCIITUTAHUA)

11 KJIACC
KouaunyecTBOo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iejioB U TeM uudgposbie
KonTposbubie | IlpakTuueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

Paszgea 1. Teoperuueckue 0CHOBbI XUMUH 39 2 3
Atom. CocTaB aTOMHBIX S€p. XMUMHUYECKHUI but6mmorexa IIOK
seMenT. M30TomMkL 1 https://m.edsoo.ru/7f41837¢
CTpoeHmte >IeKTPOHHBIX 000JI0UEK aTOMOB, brbnmorexa LIOK
KBAHTOBLIC YHCIA 1 https://m.edsoo.ru/7f41837c
Knaccudukanus XMMHYECKHX 3JIeMEHTOB (S-, Bubmmorexa IOK
p-, d-, f-3memenTsI) 1 https://m.edsoo.ru/7f41837c
PacnipeenieHne 3J1€KTPOHOB 10 aTOMHBIM Brbmorera [IOK
opGHTATSIM 1 https://m.edsoo.ru/7f41837c
DNEeKTPOHHBIE KOH(PHUTypaIlui aTOMOB Bu6muotexa [JOK
AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 https://m.edsoo.ru/7f41837c
COCTOSAHUHN
DJIEKTPOHHBIE KOH(PUTYpAIIUH HOHOB. brbmiorexa LIOK
eKTPOOTPHIATETBHOCTS 1 https://m.edsoo.ru/7f41837¢
[Tepunoanueckuii 3axon u [lepnoamaeckas 1 bu6mmoreka [IOK
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cucTeMa XUMMUYECKuX anemeHToB /. 1.
MenpeneeBa, CBsI3b C COBPEMEHHOM TEOPUEH
CTPOEHUS ATOMOB

https://m.edsoo.ru/7f41837¢c

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYCCKHUX DJIEMEHTOB U 06pa3yeMHx MU

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

8
MPOCTHIX U CIIOKHBIX BEUIECTB MO TPYIINAM U
nepuoiam

9 CucreMartH3anus 1 00001IeHNe 3HAHUH 110 bubmmorexa [IOK
TeMe https://m.edsoo.ru/7f41837c
Bunn xumMuueckoi cBsa3u. MexaHu3MEl bu6mmoreka [IOK

10 00pa3oBaHMs KOBAJCHTHOM CBSI3H. https://m.edsoo.ru/7f41837c
Bonopoanas cBsizb. MexMoONeKynsIpHbIC
B3aMMO/ICUCTBUS
BaneHTHOCTh ¥ BaJICHTHBIE BO3MOKHOCTH bu6mmoreka [IOK

11 aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYpPBI https://m.edsoo.ru/7f41837c
MOJIEKYJI C UX TEOMETPHUIYECKUM CTPOCHHEM

12 IIpeacTaBaeHns O KOMILUIEKCHBIX Bubmmoreka [IOK
COCIMHEHHSX: COCTaB U HOMEHKJIaTypa hitps://m.eds00.1u/7141837¢
BemecTsa MOJIEKYIISIPHOTO U bubmmoreka [JOK

13 HEMOJIEKYJISIPHOTO CTpOEeHUS. THIb https://m.edsoo.ru/7f41837c
KPUCTAJUTMYECKUX PEUIETOK U CBOICTBA
BEILIECTB

14 [ToHATHE O AUCTIEPCHBIX CUCTEMAX. Bubmmoreka [IOK
[IpeacraBnenue o KOJIOUIHBIX pacTBOpax hitps://m.eds00.1u/7141837¢

15 HctuHHBIE pacTBOPHI: HACKIIIIEHHBIE U bubnuoteka [JOK
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HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

https://m.edsoo.ru/7f41837¢c

CriocoObI BRIpOXKEHHS KOHIIEHTPAIUU

bu6moreka [IOK

16 :

PACTBOPOB https://m.edsoo.ru/7f41837c
Pemrenue 3agad ¢ UCIOIL30BaHUEM MOHATHH but6mmoreka [IOK

17 ""MaccoBast 10J1s1 pacTBOPEHHOTO BelecTra', https://m.edsoo.ru/7f41837c
"MoOJIIpHas KOHIIEHTpauus"

18 Knaccupukanus u HOMEHKIaTypa Brbmorera [IOK
HEOPTAHMUECKIX BEIICCTR https://m.edsoo.ru/7f41837c
Cucremarusanus 1 0000LIEHHE 3HAHUIA 110 Bubsmorexa LIOK

19 https://m.edsoo.ru/7f41837¢
TeMe
KonrtponsHas padora o remam "CtpoeHue Bu6muotexa [JOK
aroma. [Iepuoanueckuii 3aK0H 1 https://m.edsoo.ru/7f41837c

20 [Meproandeckasi cucTeMa XUMHYECKUX
anemenToB J[. . Mengneneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

Knaccugukanus XuMHUecKuX peakiui B Bu6muotexa [JOK
HEOPraHUYECKOU U OPraHU4ECKON XUMUH. https://m.edsoo.ru/7f41837c

21 3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXPAHEHHUS U TIPEBPAIICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIMSIX

99 Temnosbie 5GPEKTH XUMUYECKUX PEAKIIUA. Brbmorera [IOK
TepMOXUMHUYECKHE yPaBHEHHS https://m.edso00.ru/7f41837c

23 Brruucnenus mo ypaBHEHUSIM XUMHYECKHUX bubmuoreka [JOK
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peaKI_II/II\/'I U TCPMOXUMHNYCCKUM YPABHCHUAM

https://m.edsoo.ru/7f41837¢c

CKOpOCTh XMMHUUYECKOMN peakinu, e

but6mmoreka [IOK

24 3aBUCUMOCTH OT Pa3IMuYHbIX (PAKTOPOB. https://m.edso0o.ru/7f41837c

Karanus u xatanuzaropsl
but6mmoreka [IOK

25 ["oMOreHHBIE ¥ FeTEPOreHHBIE PEAKLIUH https://m.edso0.ru/7f41837¢
[TpakTryeckas padora Ne 1 o teme "Bnusnue Bu6muotexa [JOK

26 pa3auyYHbIX ()aKTOPOB HA CKOPOCTh https://m.edsoo.ru/7f41837c
XUMHYECKOHN peakiuu"

97 OGpariMbic U HEOOPATUMBIE PEAKIIUH. Bubmmoreka [IOK
XHMMUUECKOe PaBHOBECHE https://m.edsoo.ru/7f41837c
[TpakTuyeckas padora Ne 2 o teme "Bnusnue Bu6muotexa [JOK

28 pa3nu4HbIX (PAaKTOPOB Ha MOJIOKEHUE https://m.edsoo.ru/7f41837c
XMMHUYECKOT0 paBHOBecUs"

DnekTpouTHiecKas auccoruanusi. CHUiibHbIE bu6mmoreka [IOK

29 1 ciabpie AMeKTpoauThl. CTeneHb https://m.edsoo.ru/7f41837c
JUCCOLMALUN
HNounoe npoussenenune Boabl. Cpena BOJHBIX bu6mmoreka [IOK

30 pactBopoB. Bogoponnsiit mokazarens (pH) https://m.edsoo.ru/7f41837c
pacTBopa

31 Cunponus coseil. Peakiumu, mpoTekarolue B Bubmmoreka [IOK
PACTBOPAX IEKTPOITHTOR https://m.edso00.ru/7f41837c

32 [MpakTuueckas pabora Ne 3 1o Teme Bubmiorexa TIOK

"XUMHUECKUE PEAKIIUU B PaCTBOPAX

https://m.edsoo.ru/7f41837¢c
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ANEKTPOJIUTOB"

23 OKHCIHTENBHO-BOCCTAHOBUTEbHbIE PEAKIINH. 1 Bubmmorexa [OK
Baxknelmne oKUCINTENN H BOCCTAaHOBUTEITH https://m.eds00.ru/7f41837c
MeTo1 SIEeKTPOHHOTO (371eKTOHHO-HOHHOTO) brbnmorexa LIOK
34 Gamanca 1 https://m.edsoo.ru/7f41837c
bubmunoreka LIOK
35 DNEeKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB 1 https://m.edso0.ru/7f41837c¢
bubmunoreka LIOK
36 Pemenwne 3a1a4 pa3nudHbIX TUIIOB 1 https://m.edso0.ru/7f41837¢
but6mmoreka [IOK
37 Pemrenne 3ana4 pa3janyHbIX TUIIOB 1 https://m.eds00.ru/7f41837c
CucremMaTu3ays 1 0600IIeHe 3HaHUH 110 Bubmmorexa [OK
38 Teme "Xumieckue peakimn” 1 https://m.edsoo.ru/7f41837c
29 KonTponpsHas paboTa 1o Teme "XuMuuecKkue 1 brbnmorexa LIOK
peaxium" https://m.edsoo.ru/7f41837c
Pa3nen 2. Heopranmueckasi xumMusi 54
[Tonoxxenue HemetawioB B [lepuoanueckoit bu6mmoreka [IOK
40 CUCTEeME XUMUYecKux 3nnemMeHToB 1. U. 1 https://m.edsoo.ru/7f41837c
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX
atoMoB. OHu3NUEeCcKHe CBOIICTBA HEMETAIJIOB
41 ANnoTponus HeMeTaJlIoB (Ha mpuMepe 1 Bu6muotexa [JOK

KHCJIOpOJia, cepbl, hocdopa u yriaeposa)
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https://m.edsoo.ru/7f41837¢c

Bogopona: nonmyuenue, pusndeckue u

but6mmoreka [IOK

42 XuMHUeCKHe cBOficTRa. [HIpH/IBI https://m.edsoo.ru/7f41837c
["ayiorensl: HaXOXkACHUE B PUPOJIE, CITOCOOBI bu6mmoreka [IOK

43 MoTydeHus1, GU3NIECKHUE U XUMHUIECKUE https://m.edsoo.ru/7f41837c
CBOICTBA
l'anorenoBonoponsl. Baxxnenmue bubmmoreka [JOK

44 KHCJIOPOJICOACPIKAIITNE COCTUHECHMS https://m.edsoo.ru/7f41837c
raJloreHoB
JlabopaTopHble 1 MPOMBITIIIEHHBIE CIIOCOOBI bubmmoreka [JOK

45 nosty4eHus rajioreHos. [Ipumenenue https://m.edsoo.ru/7f41837c
rajoreHOB U UX COCIMHEHUN
[TpakTuueckas padborta Ne 4. Pemenue bubmuoreka [{OK

46 SKCIEPUMEHTAIBHBIX 33734 110 TEME https://m.edsoo.ru/7f41837c
"T"anorensr"
Kucnopon: mabopaTopHbie ¥ MPOMBIIIJICHHBIE bubnuotexa [JOK

47 CHOCOObI MOTyUYeHUSs], PUINYECKUE U https://m.edsoo.ru/7f41837c
xumuyeckue cporictBa. O30H. [Ipumenenue
KHCIIOpO/ia U 030HA

bu6mmoreka [IOK
48 Oxcnppl ¥ IepOKCHIBI https://m.edso0.ru/7f41837c
bubmunoreka LIOK
49 Peurenye 3a1a4 pa3MuHEIX THIIOB https://m.edsoo.ru/7f41837¢
50 Cepa: HaxXOXKJEHUE B PUPOJIE, CIIOCOOBI bubmmoreka [JOK
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NOJTy4YeHUs1, PU3NIECKUE U XUMUYECKHE

https://m.edsoo.ru/7f41837¢c

CBOICTBA
bu6moreka [IOK

51 CepoBosopo, cymbub! https://m.edsoo.ru/7f41837c

52 Kucnopoacoaepkanuye CoeTMHEHUS CEPBL. bu6miorexa LOK
Oco00EHHOCTH CBOWCTB CEPHOMN KHCIIOTHI https://m.edso0.ru/741837¢
[TpakTuyeckas pabora Ne 5. Pemenue Bu6muotexa [JOK

53 SKCIIEPUMEHTATBHBIX 3a7a4 1o Teme "Cepa u https://m.edsoo.ru/7f41837c
e€ coelMHEeHUs "
A3BOT: HaX0X/IEHUE B IIPUPOJE, CIOCOOBI Bu6muotexa [JOK

o4 NOJTy4YeHUs1, PU3NIECKUE U XUMUYECKHE https://m.edsoo.ru/7f41837c
CBOMCTBAa. AMMMAK, HUTPU/IbI

55 Kucnopoacoaep:kaiiue coeIMHEHHs a30Ta. Bu6mmorexa [HOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.eds00.ru/741837c
[IprMeHEHNE a30Ta U €r0 COEMHEHHIA. bu6mmorexa IIOK

> A3OTHBIE Y10OpEHHS https://m.edsoo.ru/7f41837c
docdop: HaxXOXKIEHHUE B IPUPOJIC, CITOCOOBI bubmuotexa [JOK

57 moTydeHus1, GU3NIECKHUE U XUMHUIECKUE https://m.edsoo.ru/7f41837c
cBoiictBa. Dochuas u hochun

5g Oxcuasl hocdopa, pochopcoaepxamnine Bubmorexa TIOK
kucioTel. Comu hochopHOM KUCTOTHI https://m.edsoo.ru/7f41837c

59 [Ipumenenue Gpocdopa U ero coeTuHEHHIA. Bubmiorexa TIOK

dochopubie yIoOpeHus

https://m.edsoo.ru/7f41837¢c
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[TpakTuyeckas pabora Ne 6. Pemenue

bubmunoreka LIOK

60 IKCIIEPUMEHTATBHBIX 3a7a4 1o TeMe "A30T U https://m.edsoo.ru/7f41837c
docdop u ux coequHeHU"
Yraepoa: HaXOXJIEHHE B IPUPOJIE, but6mmoreka [IOK
61 AJUIOTPOMHbBIE MOAU(pUKAIIUY; (PU3HUECKUE U https://m.edsoo.ru/7f41837c
XUMHYECKHE CBOICTBA, IPUMECHECHHE
Oxcup yranepona(ll), okeun yraepoma(1V), bubmiorexa LHOK
62 yroNbHAS KHCOTA U e& COMM https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
63 Pemenue 3amay pa3nMvHBIX THIIOB https://m.edso0.ru/7f41837¢
Kpemuuii: HaxoeHue B pUpoJIe, CIOCOObI Bu6muotexa [JOK
64 NOJy4YeHUsl, PU3NUECKUE U XUMUYECKHE https://m.edsoo.ru/7f41837c
CBOMICTBA
65 Oxkcup kpemuusi(1V), KpeMHHEBasI KHCIIOTA, Bubmiorexa TIOK
CUITMKATEI https://m.edso0.ru/7f41837c
66 [IprMeHEHNE KPEMHHMS M €70 COETUHEHUIA. bu6miorexa LOK
CTeKI0, ero MOJTyYeHHe, BUB CTEKIA https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
67 Pemenue 3amay pa3nauvHBIX THIIOB https://m.edso0.ru/7f41837¢
CucremaTtu3zanus 1 0000IIeHUE 3HAHUI 110 bubmorexa LOK
68 reme "HemeTtamis:" https://m.edsoo.ru/7f41837c
bubmunoreka LIOK
69 Kontponbnas padota o teme "Hemeramibr"

https://m.edsoo.ru/7f41837¢c
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AHanu3 pe3yiabTaToB KOHTPOJILHOW PabOTHI,

bubmunoreka LIOK

70 KOPPEKIIS OIIHBOK https://m.edsoo.ru/7f41837c
[Tonoxxenue metauioB B [lepuoguueckoi bu6mmoreka [IOK

71 CHUCTEME XUMUUYECKUX DIIEMEHTOB. https://m.edso00.ru/7f41837c
OCOoOEHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI0YeK aTOMOB METAJLJIOB

29 O6mue gusndeckue CBOMCTBA METAIIIIOB. BH6J_H’IOT6K3 HOK
[IpuMeHeHne METAIITIOB B OBITY M TEXHUKE https://m.edso0.ru/7141837¢

but6mmoreka [IOK
73 CmunaBel MetasioB. Kopposus meramios https://m.eds00.ru/7f41837¢
bu6mmoreka [IOK

74 Peurenye 3a1a4 pa3MuHEIX THIIOB https://m.edsoo.ru/7f41837¢
DNEeKTPOXUMHUYECKUHN Pl HAPSKEHUIMA bubmmoreka [JOK

75 MeTauioB. O0IuMe criocoObl MOTydeHUs https://m.edso00.ru/7f41837c
METaJIJIOB
OO6mas xapakrepucTuka MeTtamuioB |A-rpynms bubmmoreka [JOK
[Teproanueckoi CUCTEMBI XUMUYECKUX https://m.edso0.ru/7f41837c

76 a1eMeHTOB. HaTtpuii u Kayuii: noiaydeHue,
¢u3nveckre 1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCTUHEHUN
OOmas xapakrepuctuka Metamios IA- bu6morexa LIOK

7 rpynusl [lepruoaudyeckoi cucTemMsl https://m.edsoo.ru/7f41837c

XUMHUYECKUX DJIEMEHTOB. Maruuu U KaJIbIIUuN:
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noJiydeHue, PU3NIecKue U XUMHUIECKHe
CBOKWCTBA, IPUMEHEHUE MMPOCTHIX BEUIECTB U
UX COeOUHEHUN

but6mmoreka [IOK

78 JKécTKOoCTh BOJIBI U CITOCOOBI €€ YCTpaHeHUs https://m.edso0.ru/7f41837¢

29 ATIOMUHHI: TONydeHue, GQU3HUECcKHe U brbnmorexa LIOK
XUMHYECKHE CBOMCTBA, TPUMCHCHHE https://m.eds00.ru/7f41837¢
AmMdoTepHbIe CBOMCTBA OKCHA M THIPOKCHUIA bu6mmoreka [IOK

80 AIFOMHHUS, THIPOKCOKOMIUIEKCHI ATFOMHHHS, https://m.edso00.ru/7f41837¢c
UX MPUMEHEHHE

bubmunoreka LIOK

81 Penrenne 3a1a4 pasaMyHbIX THIIOB https://m.edso0o.ru/7f41837c
[TpakTuueckas padbora Ne 7. Pemenue bubmmoreka [JOK

82 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME https://m.edsoo.ru/7f41837c
"Metaisl IJ1aBHbIX oArpymnmn"
OO6m1ast XapakTepruCTHKa METAIIIIOB TTOOOYHBIX bubnuoteka [JOK

83 noxrpynn (b-rpynm) Ilepuoauueckoii https://m.edso00.ru/7f41837c
CHUCTEMBI XUMHUYCCKUX IJICMEHTOB

a4 du3nYecKre U XMMUYECKHE CBOWCTBA XpoMa 1 brbnmorexa LIOK
€r0 COeMHEHHIT, HX MPHMEHEHHE https://m.edsoo.ru/7f41837c
Baxnerinme coeMHEHNs MapraHiia. bubmuotexa [JOK

85 [lepMaHTraHaT KajHs, €r0 OKHCIUTEIbHBIE https://m.edso00.ru/7f41837¢c
CBOICTBA

86 du3nyecKre 1 XMMUYECKUEe CBOMCTBA kKejle3a bubmoreka [{OK
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u ero coenuHeHun. Iloydyenre u npuMeHeHue
CILIaBOB JKelle3a

https://m.edsoo.ru/7f41837¢c

dusnueckye U XUMHUYECKUE CBOMCTBA MEU U

bu6moreka [IOK

87 :
&8 COeTMHEHHIL, HX IPHMCHEHHE https://m.edsoo.ru/7f41837c
dusnueckre U XUMUYECKUE CBOMCTBA I[IMHKA U but6mmoreka [IOK
88 €ro COeTMHCHUH, NX TPUMEHEHHUE. https://m.edsoo.ru/7f41837c
' IpOKCOKOMITIEKCHI ITUHKA
[TpakTuyeckas pabora Ne 8. Pemenue Bu6muotexa [JOK
89 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME https://m.edsoo.ru/7f41837c
"MeTtasipl TOOOYHBIX MTOATPYIIT"
bubmunoreka LIOK
90 Pemenne 3a1a4 pa3samdHbIX TUIIOB https://m.edsoo.ru/7f41837c
o1 OGo6LIEHNE ¥ CHCTEMATH3AIUS H3YIEHHOTO Bubsmorexa LIOK
MaTepHana no Teme "MeTams" https://m.edso00.ru/7f41837c
bu6mmoreka [IOK
92 KonTponbhas pabora no teme "Mertasmibt" https://m.edso0.ru/7f41837¢
AHanus pe3ynbTaToB KOHTPOJIBHOH paGoTHI, brbnmorexa LIOK
93 https://m.edsoo.ru/7f41837c

KOPPEKIIUS OIMHO0K

Pa3zgen 3. Xumus " ;Ku3HbL

Ponw xumum B obecrieueHuN yCTOWYHUBOTO

bu6mmoreka [IOK

94 pa3ButTus yenoneuecTBa. [loHsTHE O HAYUYHBIX https://m.edsoo.ru/7f41837c
METO/aX MCCIICIOBAHMUS BEIIECTB
95 Hayunble mpuHIUITBI OpraHu3alnuu bubmmoreka [JOK
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XUMHYECKOTO IMPOU3BOICTBA.
[TpoMbIieHHbIE CTIOCOOBI TOTYYSHUS
Ba)KHEUIIINX BEIIECTB

https://m.edsoo.ru/7f41837¢c

XHUMHUECKOE 3arpsI3HEHUE OKPYKAIOLIEH brbnmorexa LIOK

96 CPeJIbl 1 €ro MOCTECTBIA 1 https://m.edso00.ru/7f41837c
XuMHMS ¥ 310pOBbE 4eNoBeKa. JIeKapCcTBEeHHBIE bubmiorexa LOK

97 cpencTBa 1 https://m.edsoo.ru/7f41837c
Xumus nuny. Poins XumMun B 06eCrieyeHUr bubmiorexa LHOK

98 ITAIIEBOH 6E30MaCHOCTH 1 https://m.edsoo.ru/7f41837c
Kocmernueckue u napdroMepHbIe CPeICTBaA. Bubnmoreka [IOK

99 BEITOBAS XHMHUS 1 https://m.edsoo.ru/7f41837c
XuMus B CTPOUTENLCTBE. BakHeiue Bu6muotexa [JOK

100 CTPOMUTENBHBIE U KOHCTPYKIIMOHHBIE 1 https://m.edsoo.ru/7f41837c
MaTepHaIbl
XuMHs B CENBCKOM X03s11icTBe. OprannyecKue brbnmorexa LIOK

101 Y MUHEpaJIbHBIE YI0OpCHHUS 1 https://m.edsoo.ru/7f41837c

102 CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110 1
Teme

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIbHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Xumus, 10-11 kmacc/ T'abpuensu O.C., Octpoymon N.I'. Akuronepuoe o6miectBo «M3marenbctBo «IIpocBemerue.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. Xumus. [Tmaaupyemsbie pe3ynastathl. Cuctema 3amanuid. 10-11 knaccsl: mocobue s yuutenei oomeoOpazoBar. yapexaeHui / A. A.
Kasepuna, P. I'. IBanoga, Jl. 0. JIo6potun; nox. pex. I'. C. Kosanesoii, O. b. JloruHoBoii. — M.: IIpocBemenue. — 2013. — 128 c.

2. Xumus. Tematuaeckuit kouTposib. 10-11 kmaceet / A. A. KaBepuna, I'. H. MomuanoBa, M. I'. Cractuna. — M.: HanmonansHoe oOpa3zoBanue,
2022. - 160 c. (PI'OC. TemaTuyeckuii KOHTPOJIB).

3. Ho6potuH JI. FO. Konrpommpyromas ¢hyHKIHS MKOJIBHOTO XUMHUYECKOT0 dKciepuMenTa // Xumus B mkoje. — 2017, — Ne 3.

4. Eppirun [1. I1., umkun E. A. Meronuka pemieHuns 3afad o XuMun: yued. nocoOue JUist CTyJJeHTOB TeJl. UH-TOB 10 OUOJI. U XMM. CIIeLl. —
M.: IlpocBewenue, 1989. - 176 c.

5. 3notHuKOB D. I'. XUMu4eckuil 3KCIEpUMEHT Kak crenupudeckuit meroa oOyuenus // [lepoe centsiops. — 2007. — Ne 24,

6. Momuanosa I'. H., Cuactuna M. I'. KonnduecTBeHHBIC OTHOIICHUS B XMUMUHU // XuMus 11 KOIbHUKOB. — 2020. — Ne 4,

7. Obmas metoauka oOydenus xumud B mkose / P. I'. IBanosa, H. A. I'opogunosa, /1. FO. [lo6potun u ap.; nox pexn. P. I'. Banosoii. — M.
Hpoda, 2008. — 319 c. (Poccuiickas akagemus oopasoBanus — yuntenio). A.A. Kasepuna, P.I'. IBanoBa. I'n. HopmaruBHas 6aza XMMHYECKOTO

00pa3oBaHMs B CPEHEH LIKOJIE.



8.Xumusl. Penienrie 3ajaHuii MOBBIILIEHHOTO U BEICOKOTO YPOBHS CJI0KHOCTH.
Kak nonyunts MakcumanbHblii 6amt Ha EI'D: yue6. mocobue / A. A. KaBepuna,
I'. H. MonuanoBa, H. B. Ceupunenkosa, C. B. Craxanosa. — M.: Unremnekt-LienTp,

2015. -216c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

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

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

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

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

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



