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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpPOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeNbHONW MPOTpaMMbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepalbHOM TOCYAapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmum npenomaBanus yaeOHOTO TpeaMera
«XuMus» B 00OpazoBareibHbIX oOpraHuzanusx Poccuiickoit ®enepauuu, peanusyoumx
OCHOBHBIE 00pa30BaTENbHBIC MPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHHIH «CTpaTeruui pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuoa no 2025 roma» (Pacnopspkenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIX0M0B K pa3pabOTKe MporpamMMbl IO XHUMHH, K OIpPEIeNICHHIO OOIIei
cTpaTeruvl 0OydeHHsI, BOCIIUTAHHS U PAa3BUTHS OOYUYAIOUIMXCS CPENCTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHIIENTYyaJdbHbIE MOJIOKEHUS
OI'OC COO o B3aMMOOOYCIIOBICHHOCTH IieNiel, COJepXaHHus, pe3yabTaToB OOYy4YeHHsS H
TpeOOBaHMI K YPOBHIO TIOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTenbHON
OpraHu3alluM, SIBISETCS HEOThEeMJIEMOHW dYacThio MX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEpINAIONINM JTallOM pPEAM3alii Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, TPHUCYIIMX IEJIOCTHON CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH I1IEHHOCTH
KacaroTcs MO3HAaHUS 3aKOHOB NPHPOJIbI, (POPMUPOBAHMS MHPOBO33PEHHUS U OOIIEH KyJIbTYpbl
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHHE O0O0YYaIOLIMXCS HA YPOBHE CPEAHEro
obmero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpenMeTra «XUMHUs», COIACpKaHUE M MOCTPOCHHE
KOTOPOIO OIpeneNeHbl B MpOrpaMMe MO XUMHUHU € Y4ETOM CHEHU(PUKM HAyKd XUMUH, €&
3HA4YEHUs B IO3HAHUM MPUPOJIbI U B MATEPUAIbHOM KU3HU OOIIECTBA, a TAKXKE C y4ETOM OOIIMX
Lesied M MPUHLUIOB, XapaKTePU3YIOLUUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CPEIHEro oOIIero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK MIPaeT 0coOyro pojb B COBPEMEHHOMN
LIUBUWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(opMUpOBaHHE PALIIOHAIBHOTO HAYYHOT'O MBILUIEHUS, B CO3JJaHHUE 1I€JI0CTHOTO MPEICTABICHUS
00 OKpYXXarollleM MUpPE KaK O €IUHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe POPMUPYETCS B XUMHHU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHMpa, OCO3HAHMs B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHU L.

TecHo B3auMmoOJeiCTBYS C JApYrMMHM €CTECTBEHHBIMM HayKaMM, XHMHs cCTajia
HEOTHEMJIEMON YaCThbI0 MHPOBOM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpylxa M
KHU3HU KakJ0ro wieHa obmectBa. CoBpeMeHHass XUMUS KaKk HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKUX TEXHOJIOI'MH HaIllpaBlieHA Ha pelleHHe I00aIbHBIX MPOOJIEeM YCTOHYMBOTO Pa3BUTHS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOM, MUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmMMM LEIIMM M NPUHLUIAMH CpeIHEero oOIiiero oOpa3oBaHUS
conepxanue npenmera «Xumus» (1011 kmaccsl, 6a30BbIi ypOBEHb U3Y4YEHUS) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4aroImuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOJOJDKEHHs 00pa30BaHus B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HETIOCPEJICTBEHHO C XMMHEH.



CocTaBisifolMMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bbie Kypchl — «OpraHuyeckas
xumusi» U «O01as 1 HeopraHudecKkasi XMMHUsD», OCHOBHBIM KOMIIOHEHTOM COJIEPYKAHUSI KOTOPBIX
SIBJITFOTCSI OCHOBBI 0Aa30BOM HAYKHU: CHCTEMa 3HAHUH M0 HEOPraHUYIECKOW XUMUH (C BKIIFOUCHUEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHndeckol xumuu. @opMUpOBaHUE JAHHOW CHCTEMBbl 3HAHUI
NPy U3YYCHHUH TMpeaMeTa o0ecleyuBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MMOHATHM, 3aKOHOB ¥ TEOPUIA XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u Heopranmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO TMOJX0J[a K U3YYCHHUIO
y4eOHOTO Marepualia M OOYCIIOBIICHA HMCTOPUYCCKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHWHA Ha
OTNPENIETIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOM XWMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KJIACCHMUECKOW TEOPUU CTPOCHHS OPraHWYECKUX COCIWHEHHH, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4aeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB O
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJydaroT
pazBuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHs IEepBOHAYAIHHBIC
MIPEACTABICHUS O XUMHUYECKOHN CBSI3H, KJIaCCU(PUKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHs B TpeaMeTe «XuMHus» 0a30BOTO YPOBHS paccMaTpHUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHYECKUN MaTepHal |
(akTosOoruuecKre CBEICHUS O BELIECTBAX M XMMHUYECKOU peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XUMHs» OOydJarolUMCsl MPEAOCTaBISAETCSI BOZMOXKHOCTh OCO3HATh
3HaYEHUE TMEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUUYECKHX U METOJ0JIOTUYECKUX MO3ULIUH,
IyO’Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOr0 3aKOoHa — OT o0oOmaromer 1o
0OBACHSIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BaKHEHIIMX BELIECTBAX, X COCTAaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKUHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaAHUS
nononHsieTcss B kKypcax 10 w11  kiaccoB 3ieMeHTaMHM  COJAEp)KaHUSA, HUMEIOIIUMU
KYJIbTYPOJOTHYECKHI M TNPUKIAAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B I03HABaTEIbHOU U
MPAKTUYECKON JEesITeNbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHUS K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUHM M MPAKTHUECKUX MPUIIOKEHUN XMUMHH, TIOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO WM JIMYHOCTHO 3HAYUMBIX MpoOjIemMax, CBA3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIMBATh HH(POPMAIUIO U MPUMEHATH €€ Ui MOMOJIHEHUS 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEI0BATENIbCKUX 3adad. B menom coaepxkanue
y4eOHOro mpeamMeTa «XUMHsD TaHHOTO YPOBHS M3y4YSHHs] OPUEHTHPOBAHO Ha (OPMUpPOBAHUE Y
oOyyaronxcss MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (HIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYecKOro Mupa, o0ycIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh MPUPOIHBIX ABJICHHUIN MyTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeEXIy HOBBIMU (aKkTaMH U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHHH IKOJIOTUYECKUX MPOOJeM, a Takke MmpodiieM cOepekeHus
SHEPreTUUYECKUX PECYPCOB, CHIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTeprasoB.

B murane perneHus 3amad BOCHHUTAHMS, Pa3BUTHUS M COIMATM3ALUU  OOYYArOIIUXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMera MpeaycMaTpuBaloT (GOPMHUPOBAHHE YHUBEPCATBHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIIeHHs MpoOieM, OUCKa, aHAIu3a 1



o0paboTkn wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKOH U
HCCIIeIOBATENIbCKON ACSITETbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IIO3HAHUY XUMUHU.

B mpakTtuke nmpenoiaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOTO 00IIEero 00pa3oBaHus, TaK U
Ha YpOBHE cpemHero oOmiero o0pa3oBaHUsi, TMPU  ONPEICICHUH  COJEPKATEIbHOU
XapaKTePUCTHKHU IeJIeH HW3Y4YCHHs NpeaMeTa HAaMpaBICHHEM IMEPBOCTCIICHHON 3HAYUMOCTH
TPAAUIMOHHO TpHU3HAETCS (OPMUPOBAHME OCHOB XHMHUYCCKOW HAayKH Kak o0mactu
COBPEMEHHOTO €CTCCTBO3HAHUS, MPAKTHYECKON ICATEILHOCTH YEIOBEKAa M Kak OJIHOTO W3
KOMITOHCHTOB MHPOBOU KylIbTyphl. C METOJAMYCCKOW TOYKM 3PEHUS TaKOW TMOIXOd K
OTIPEJICIICHUIO TIEJICH N3YUCHUS MIPEeIMETA SBJISCTCS BIIOJIHE ONPABJIAHHBIM.

CorylacHO JTaHHOW TOYKE 3pEHUS TJABHBIMH WEJSIMHM H3y4eHHS TpeaMera «XuMHsS» Ha
6a3oBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GopMHUPOBAaHHE CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaXKHEWINEH COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUpPA, B OCHOBE KOTOPOH JIeXKaT KITFOUEBBIC MOHSTHS,
(yHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XWMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MMOHUMAaHHUE CYIHOCTH JIOCTYIHBIX OOOOIEHNH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHS U CTAHOBJICHHUS,

e (opmupoBaHUE W Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX IMO3HAHUS BEIICCTB U
XHUMHYECKHAX PEAKIUi, HEOOXOUMBIX JUISI IPHOOPETECHUS YMEHHIA OPUEHTUPOBATHCS B
MHpPE BEIIECTB M XUMHUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHUH U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U
OOBSICHECHHMEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOJIOJIEHHEM TMpaBmwil 0e30MacHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuMm, coaepkarenbHas XapakTepuUCTUKa Lelei U 3aJa4d U3ydyeHus mpeaMmera B
MporpaMMe Mo XUMUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpeaHero oomiero ooOpaszoBanus. CerofHss B MNpENoJaBaHUU XUMHUHU B OoJbleit
CTENIEHU OTAAETCS MPEANOYTeHHE MPAKTUUYECKOW KOMIIOHEHTE COJep)KaHus OOy4YeHus,
OpUEHTHUPOBAHHOW Ha TMOJTrOTOBKY BBIIYCKHHUKA 0O0IIe00pa30BaTeIbHON  OpraHu3aliui,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBLHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHUSIMH aKTUBHOTO TOJYYEHHUs 3HAHUM M MPUMEHEHHUS UX B PEATbHOMN >KU3HU JIJIS PElIeHUs
MPAKTUYECKUX 3aa4.

B cBsa3u ¢ oTUM mpH M3yd4eHMH TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaYeHHE
MPUOOPETAIOT TaKKe LeJIM U 32/1a4H, KaK:

ajanrtanus  OoOydJaloIUMXcsi K  yCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
(dbopMHUpOBaHHE WHTEIJIEKTYyalbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITETLHOMY TMPHUHSATHIO TPaMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIHsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHHEe Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIH),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE TSl PA3TUYHBIX BUJOB JIEATEIBHOCTH: PEIICHUS MpoodiieM,
MOUCKa, aHaMM3a W 00paboTku WHPOpPMAIUU, HEOOXOIUMBIX ISl TMPHOOPETEHHUs OIbITa
JEeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XMMHH, a TaKKe JJS OLEHKU C
MO3UIUI IKOJIOTUYECKON 06€30MaCHOCTH XapaKTepa BIHMSHHS BEIIECTB U XMMHUYECKHUX MPOIIECCOB
Ha OpPTaHM3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEIy;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydaronmxcs: CIOCOOHOCTH CaMOCTOSTENIbHO TMPUOOpPEeTaTh HOBBIC 3HAHUSA 1O XUMHUU B
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COOTBCTCTBHUU C ) KU3HCHHBIMU HOTpGGHOCTSIMI/I, HCIIOJIb30BaTh COBPECMCHHBIC I/IH(bOpMaI_[I/IOHHbIC
TEXHOJIOTUH JUTS TIOMCKA M aHAIM3a y4eOHOH M HayYHO-MOMYISIPHON MHPOPMALUH XUMHUYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBIIIUICHUS,
HAOIIOIAaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTH, IIPH INIAHUPOBAHUU U ITPOBCACHUHU XUMHUYCCKOI'0 SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHHCTHYECKON HaIpaBIE€HHOCTU
XAMUHM, €€ BaXHOW pOJM B  pEIICHWH TJOOANBHBIX MpOOJIeM  pamrOHAIBLHOTO
IIPUPOJOIOJIB30BaHNS, IIOIOJIHEHUA JHEPIreTHYECKUX PECYpCOB U COXPAHEHUS IMIPUPOTHOIO
paBHOBECHS, OCO3HAHHS HEOOXOJMMOCTH OEpEeKHOTO OTHOWIEHHS K TPUPOJE H CBOEMY
300POBBIO, @ TAKKEC HpI/I06p€T€HI/I$[ OIIbITa MCIIOJIb30BAHUS MOJTYUYCHHBIX 3HAHUU AJId IPUHATHA
I'paMOTHBIX pCHIeHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMHU SABJICHUAMMU.

B yueGHOM miane cpemHero oOmiero o0pa3oBaHusl MpeaMeT « XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaIMeTHOH o0macT «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS XMMHHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kiacce — 34 yaca (1 yac B Hexmeno), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHNYECKASA XUMUA

TeopeTruyeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B IOJIYUCHUU
HOBBIX BEIIECTB U MaTepUaloB. Teopus CTpOeHUs Opranndeckux coequuennd A. M. byrieposa,
e€ ocHOBHBIC mMOJOXEeHUs. CTpPyKTypHBIE (GOPMYIBl OPraHMYECKHUX BeHIecTB. ['OMosorusi,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o  kimaccupUKAIMU  OpraHMYeckux  BemiecTB.  HomMeHknatypa
OPraHWYECKUX COEAMHEHUW (cUCTeMaTHdecKas)) Y TpPUBHAIbHBICE HA3BaHUS BaKHEHIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

JKCcNepUMEHTAJIbHbIE METOAbl HM3y4YeHHsl BeleCTB M MX NpeBpalleHuii:
O03HAaKOMJICHHE C O0Opa3llaMyd OpPraHMYeCKHUX BEIIECTB W MaTepuajaMd Ha WX OCHOBE,
MOJISTUPOBAHUE  MOJIEKYJI ~ OpPraHWYEeCKHWX  BEIIEeCTB,  HAONIOJCHHWE W  OIKCaHWe
JIEMOHCTPAIIMOHHBIX OIBITOB TIO TPEBPAIIEHUI0 OPraHUYECKHX BEIIECTB MPU HarpeBaHUU
(nnaBneHue, 0OyrivMBaHUE U TOPEHUE).

YraeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHI psi. MeTaH W 3TaH — OpoCTEHIIne
MPEJICTAaBUTENIN aJKaHOB: (pU3MuecKkue W XUMHYECKHE CBOMCTBA (peaklUHUH 3aMelleHUs |
TOpEeHUs ), HaX0Xk/IeHHE B IPUPOJIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUHN PSAMl. DTHIEH U MPOMUJIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJIKEHOB: (PU3MYecKHe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, TUIPATALIMN, OKHCIECHUS U MOJIUMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEHUIINE XUMHYECCKHE
cBOICTBa (peakuus noauMepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psal. AUETHIEH —
MPOCTEHIINIA TPECTaBUTENb AIKUHOB: COCTaB, CTpOEHUE, GU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiiuu rEIPUPOBAHUS, TAJIOTC€HUPOBAHHSI, THAPATAIIMH, TOPEHUS), TOJyIEHHE U IIPHMEHCHHUE.

Apenbl. benson: coctaB, cTpoeHue, (QU3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHM:), MOJy4Y€HHE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyecKue ceolcmea (Peakyuu 2ailo02eHUpo8anUs U HUMpPOBAHUs), NoIyUeHue U
npumenenue. 'TOKCMYHOCTb apeHOB. ['eHeTHMyeckas CBA3b MEXKAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMHU K pa3JIMYHbIM KJlaccam.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IprpoaHbIil ra3 U MoOmyTHbIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEeperoHka, KpPEeKUHT
(TepMuYeckuii, KaTadTuTHUECKUi), muponu3. [IpoaykTel mepepaboTku He()TH, UX PUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepaboTKu.

JKCNepUMEHTAJIbHbIE MeTOAbl M3y4YeHHsl BeleCTB MW HMX [peBpallleHHId:
O3HaKOMJIEHHE ¢ o0pa3lamMu IiacTMacc, KaydyKoB U pe3uHbl, kojutekiuu «HedTe» u «Yronby,
MO/JIETMPOBAHNE MOJIEKYII YTJIEBOJIOPOJIOB U raJlOr€HOPOU3BOIHBIX, POBEICHUE NPAKTUYECKON
paboThI: MOTyUYEHUE ITUIICHA U U3YYECHUE €r0 CBOICTB.

Pacuérnbie 3agaum.



Bbruncrnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TPOJYKTa PEaKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOJAYKTOB PEAKIIUH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBICE OAHOATOMHBIE CHUPTHI. METAaHOJ W OSTAHOJ: CTPOCHHE, (U3HUECKUE U
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTHBHBIMH METAJJIaMH, TaJOT€HOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBA3M MEXKAy MOJIEKYJIaMH CIUpTOB. JleficTBre MeTaHoIa U ATaHOIA
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKONIb W TIWIEPHH: CTPOCHHE, (usmueckue u
XHUMHYECKHE CBOMCTBA (B3aUMOICHCTBHE CO MEITOYHBIMUA METAJIAMH, KAUeCTBEHHAS PEAKITHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHuWe riaulepuHa |
STHIICHTJTUKOJISL.

@DeHoN: CTpOeHHE MOJIEKYIbl, (PU3UYECKHEe W XUMHUYECKHEe CBOMCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpaerunbl U Kemowvi. DopManmpIeTHI, aneTaNbACTU: CTPOCHHE, (U3NUECKHE |
XMMHYECKAE CBOMCTBA (PEAKIMHM OKHCICHUS W BOCCTAHOBJICHHS, KAaY€CTBEHHBIC PEAKIIUH),
MOJTyYeHUE U TIPUMEHEHHE.

OMHOOCHOBHEIE Tpe/IebHbBIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KHUCIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KUCIIOT, PEeaKIus
sTepuduKanum), MoyiydeHue u npuMmeHeHue. CreapuHOBasi M OJEHMHOBas KHUCIOTHI Kak
MPEICTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIEe IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrneBopl: cocTaB, KiaccupUKalus yrieBoa0B (MOHO-, TU- U Moucaxapuibl). [ roko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHE M XUMHUYECKHE
cBoiicTBa (B3amMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HAaxXOXJIEHHWE B MPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykro3a Kak U30Mep TIIFOKO3BL.

Kpaxman u nemnonosa kak npupoaHbie noaumepbl. CTpoeHue kpaxmaia U HEeJUTI0I03bI.
duznyeckue U XUMHUYECKHUE CBOMCTBA Kpaxmaina (TUIpOJIin3, KAaueCTBEHHAs peaKius ¢ HOJIOM).

JKCNepUMEHTAIbHbIE METO/IbI U3y4YeHHUsl BellleCTB M MX MpeBpallleHuii: TpoBeacHIe,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYECTBEHHBIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHojda okcuaoM wmeau(ll)), MHOroaToMHBIX
CcupToB (B3auMojelicTBUe TiuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (okucieHue
aMMHMa4yHbIM pacTBopoM okcuja cepeopa(l) u runpokcuaom wmemu(ll), B3aumoneiicTBue
KpaxMaja C HOJIOM), MPOBEJIEHUE TMPAKTUUECKONW pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnbie 3axaum.

Borunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
HCXOJHOTO BEIIeCTBA WM NPOAYKTAa PEAKIMU MO HM3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcojep:Kalme oprannyeckne coenHeHusl.

AMUHOKUCIOTBI Kak aMQOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMUMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMHUHOKHUCIIOT. [lenTuapl.



benku kak npuUpoaHBIE BBICOKOMOJIEKYJISIDHBIE coeAauHeHus. llepBuuHas, BTOpuyHas U
TPEeTUYHAsT CTPYKTypa OeikoB. XHMHYECKHE CBOWCTBA OCJKOB: THAPOJIU3, JCHATYpAIus,
Ka4eCTBEHHBIC PEAKIIUU Ha OCIIKH.

SKCHepI/IMeHTaJIBHbIC MCTOAbI M3Y4YCHUS BCIICCTB M HUX HpeBpameHHﬁ: Ha6JIIOI[eHI/Ie u
ONMHUCAaHUC JCMOHCTPALMOHHBIX OIILITOB: ACHATypaluAa 6€JIKOB Ipu Harp€BaHuu, LIBCTHLIC
peakiuu OEIKOB.

BbicokoMoieKyIsIpHbIE COeIMHEHUS

OCHOBHBIE TOHSITHUA XUMHHU BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI MOHOMCp, IMOJIMMED,
CTPYKTYPHOE 3BCHO, CTCICHb MOJMMEPHU3AIMHU, CPEIOHSS MOJIeKyispHas Macca. OCHOBHBIC
MCTOJAbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/H\/JI — NoJIMMEpuU3alnAa U MOJIMKOHACHCA .

JKCepUMEHTAJbHbIE METOAbl HM3yYeHHs] BeleCTB W HUX MpeBpalleHuii:
O3HaKOMJICHHE ¢ 00pa3IiaMy IPUPOIHBIX ¥ HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

Me:knpeaMeTHbIE CBSI3H.

Peanu3anus MexnpeIMeTHBIX CBs3€l NMPHU W3y4EHUHM opraHndeckod xumuu B 10 kimacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIbHBIX MTPEIMETOB €CTECTBEHHO -HAYYHOTO LIHKJIA.

OO01ue ecTecTBEHHO-HAay4YHbIE MMOHATHS: SBJICHHE, HAay4HbIH (akT, TMIOTe3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIaccupukalus, MEePUOJUYHOCTh, HAOIIOJCHUE, W3MEPEHHUE,
AKCHEPUMEHT, MOJICTTUPOBAHHE.

®duszrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUI YPOBEHbD,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBa, (PU3NYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUs.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BElIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbI, MOJIE3HbIE HCKOTIaeMble, TOIUIMBO, PECYPCHI.

TexHonorus: muIIEeBbIe MPOTYKTHI, OCHOBBI PAI[MOHATBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHX
BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMUYecKuil aneMeHT. AToMm. Sapo aroma, H30TOMBL. DIEKTPOHHAs O00OJOUKA.
DHepreTHYecKue YPOBHH, MOJTYPOBHU. ATOMHBIE OpOHTaNy, S-, p-, d- anemenTsl. OCOOEHHOCTH
pacmpesienieHus: 3JeKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHGUTYpalrs aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHroB . .
MenpneneeBa. CBs3b NepUOIUYECKOTO 3akoHa U Ilepumoanueckoil CHUCTEMBl XUMHUYECKUX
sanemenToB JI. M. MenpeneeBa ¢ COBpEMEHHON TEOpHUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyMnaMm U neprojaM. 3HaueHHUE MEePUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.



Crpoenue BemecTBa. XHUMHUUYECKas CBsI3b. BHIbl XUMHYECKOW CBsI3U (KOBaJICHTHAs
HEeMoJIApHAs W TOJSpHAs, MOHHAs, METaJuTMYecKas). MexaHu3mbl 0o0pa3oBaHHs KOBAJCHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIEeNnTOpHBIN). BogopoaHas cBs3s. BaneHTHOCTD.
DNeKTpooTpULATeNbHOCT. CTeneHb OKuciieHus. VIOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THMBI KPUCTALIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBAa BEIIECTB OT THIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTue o nqucnepcHbIX cucteMax. MICTUHHBIE M KOJUIOWAHBIE pacTBOpPBI. MaccoBas 10Jist
BEIIECTBA B PaCTBOPE.

Knaccudukanus Heopranmueckux coenvHeHuil. HoMeHkiatypa HeOpraHMUecKHX
BEIIECTB. ['eHeTMyeckass CBS3b HEOPraHWYECKHX BEIIECTB, MPUHAMICKAINMNX K Pa3IMYHBIM
KJIacCaM.

Xumunueckass peakuus. Krnaccuduxanuss XMMHUYECKHX pEaKIMi B HEOPraHUYEeCKOW u
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBpaAIICHUS
SHEPTUH MPU XUMUIECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIUyHbIX (pakTopoB. OOpaTHMbIE pEaKlUu.
Xumuyeckoe paBHoOBecue. DAKTOPHI, BIMSIONIME HA COCTOSHUE XUMHYECKOTO PABHOBECHS.
[Tpunnun Jle HlaTense.

OnexrponuTtnueckas auccouuanus. CunbHble U cialble A1eKTposinThl. Cpela BOJIHBIX
pPacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaIbHAas, IIETOYHAs.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKLIAH.

JKCNePUMEHTAJIbHBIE METOAbl M3Yy4YeHHMs BelleCTB M HMX I[peBpalleHMId:
nemoHcTparnus tadmmi «llepuoaudeckas cuctema xumuueckux 3nemenToB J[. M. MenpaeneeBay,
M3Yy4YeHHE MOJeNIel KpUCTAaNINYeCKUX PEeIIETOK, HaOMI0AeHHEe U OMMCAHUE JeMOHCTPAMOHHBIX
1 J1abOpaTOpPHBIX OMBITOB (pa3ioKeHHe MEepOKCHAAa BOJOPOJa B MPHUCYTCTBHM KaTalu3aTopa,
OIIpENIEJICHUE Cpelbl PACTBOPOB BEILECTB C MOMOILIBI YHUBEPCATBHOTO MHAUKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUUECKON paboThl «BnusHue pa3nuyHbIX (aKTOpOB Ha
CKOPOCTh XUMHUUYECKON PEAKLIUM».

Pacuérnnie 3agaun.

Pacuérel o ypaBHEHUSAM XUMUUYECKUX PEAKLUIN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATUS «MACCOBAsI IOJISI BEIIECTBAY.

Heoprannuyeckasi xumms

Hemeramubl. [lonoxenune HemerawioB B Ilepuoguueckoil cucremMe XHUMHUYECKUX
anemenToB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Dusnueckue CBONCTBA
HEMETAIIJIOB. AJNIOTPOIUS HEMETAJUIOB (Ha MpUMepe KUciaopoa, cepsl, hocdopa u yriaepona).

XUMHUYECKHE CBOMCTBAa BaKHEWIIMX HEMETaNIOB (TaJIOTEHOB, cepbl, a3oTra, (ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUIOB, KUCIOPOICOAEPKALINX KHCIOT, BOJOPOIHBIX
COEIMHEHUH).

[IpuMeHeHne Ba)XHEMIINX HEMETAUIOB U UX COE€TMHEHUM.

Merassl. [lonoxenune Mmeraiutos B [leproinueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHSI JEKTPOHHBIX 000JIOYEK aTOMOB MeTalioB. OOmue
¢usnueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXMUMHUECKUN Psf HAMPSHKEHUI
METAJIOB.

XUMUYECKHE CBONCTBA BaXXHEHIIMX METAJUIOB (HATPWid, KalWuii, KalblUd, MarHui,
QITIOMUHUM, IUHK, XPOM, KE€JI€30, ME/Ib) U UX COECTUHEHUN.

O6mue crocoObl MOMy4YeHHust MeTaoB. [IpruMeHeHne MeTauioB B OBITY U TEXHUKE.
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JKcnepUMeHTAJIbHbIE MeTO[Abl M3y4YeHHMsl BelleCTB M MX NpeBpPallleHHii: N3y4YeHHE
KoJuteknuu «MeTalutbl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHWE AKCIEPUMEHTATbHBIX
3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JTaOOPAaTOPHBIX  OTBITOB
(B3auMoOI€iCTBUE THUIPOKCHIA ATIOMUHMS C PACTBOPAMHM KHCJIOT M IIEJIOYed, KauyeCTBEHHbIC
peakiuy Ha KaTUOHBI METaJJIOB).

Pacuérnble 3agaun.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO M3 yYacCTBYIOLIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMUA 4 KU3Hb

Ponp xumuu B 00ecriedeHNH YKOJIOTHIECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BUTUU MeAuIUHbL. [loHSATHE O HAydHBIX METOJaxX IMO3HAHUS BEHIECTB M XUMHUYECKUX
peaKuum.

[IpenacraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIILIIEHHOTO TOJIYUYEHUS
BaKHEHIIINX BEIIECTB.

UenoBek B Mupe BEIIECTB W MaTEPUAIOB: BAXKHEHUIIME CTPOUTEIbHBIE MaTepHAbI,
KOHCTPYKITMOHHBIE MaTepHallbl, KPacKd, CTEKJIO, KepaMuKa, MaTepHallbl IS SJICKTPOHHUKH,
HaHOMaTepHaJbl, OpPraHUYECKHNE U MUHEPAIbHBIC YA0OPECHHUSI.

XUMHST W 3]I0pOBBhE YEJIOBEKA: TMpaBWJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOTO UCOIb30BaHUS MPENapaToB OBITOBOM XMMHUU B IOBCEIHEBHOM JKU3HH.

MesknpeaMeTHbIE CBSI3H.

Peanuzarust MeXIpeIMETHBIX CBSI3CH MPU M3YYCHUHU OOIIEH U HEOPraHWYECKOW XMMHUU B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHATHMH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaJlnM3,  CHHTE3,  KilaccupuKanusi,  MEePUOAUYHOCTb,  HAOIIOACHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®dusnka: Marepus, SHEprus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
Pa0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKH YPOBEHb, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHcTeMa, Ouocdepa, MakKpo- M MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.

I'eorpadusi: MuHepasbl, TOpHBIE TOPOIbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBIIIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepuaios, CEeJIbCKOXO35CTBEHHOE MIPOU3BO/ICTBO, MUIIEBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
MpenapaTroB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaT€pUajoB, 3JIEKTPOHHAS] IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yldbTaTaM OCBOEHHUS OOy4YarOUIMMUCS
IIporpaMM cpenHero olmiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM).
HayuHo-meroanueckoil OCHOBOM [uid pa3pabOTKU IJIAHUPYEMBIX PpEe3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MMOAXO0/I.

B cootBeTcTBUM € CUCTEMHO-AESTEILHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS NpeaMmeTa «XHUMHs» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONW TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAJAULIUNA 0a30BON HAYKU XUMUMU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AEATEIbHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMHU, TMPUCYIIUMHU LEJIOCTHOM CHUCTEME XHMHYECKOTO
o0pazoBaHus;

HaJIM4YME MPaBOCO3HAHMS SKOJOIMUYECKOW KYJIbTYphl M CIOCOOHOCTM CTaBUTh LEIH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3yabTaTbl OCBOCHMS NpeAMeTa «XHUMHs» AOCTHralTCs B EIUHCTBE
yu4eOHOM M BOCHMTATEIbHOW JEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSAMHM M HJEaJaMH POCCUICKOro
IPaXJaHCKOro OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M IpPaBUIaMU IOBEIEHHUS,
CIOCOOCTBYIOIIMMHU MpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOIO CTAHOBJIEHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT cOPMUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTMUYECKOW JEATeNIbHOCTH OOy4aromuXcs [0 pealu3aluu
IIPUHATBIX B 00LIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 005S3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M MpaBHJaX MEXJIWYHOCTHBIX OTHOIIEHUH B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPU CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbIX 3371a4, BHITOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

COoCOOHOCTH OHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTHKY U apryMEHThI APYTrUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIIEHHA K MCTOPUYECKOMY M HAyYHOMY HACIEAUIO0 OTE€YECTBEHHOMU
XUMUHY;

yBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO NMPHUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS] HAyKH €CTh pe3yJbTaT JIUTEIbHBIX HaOII0ACHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;
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WHTEpeca ¥ IMO03HABATEIBHBIX MOTHBOB B TOJYYCHHHM U TMOCICAYIONIEM aHAIn3e
UH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOU XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIICHHBATh CHUTYAllMH, CBS3aHHBIE C XUMHUYCCKHUMH SIBJICHUSMH, H
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ATHX TOCTYIKOB;

4) popMupoBaHHS KYJIbTYPhI 3[I0POBbS:

MMOHUMAaHMs 1IEHHOCTEH 3J0poBOTO M Oe30macHoro obpasza >KHW3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmJI 0€30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEJIHEBHOU
KU3HU U B TPYJIOBOH JICATEITHHOCTH;

MOHMMAHKS [EHHOCTH TIPaBWJI HWHIAWBHAYAJIBHOTO M KOJUICKTHBHOTO 0€30TacHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHHUS TOCIICJICTBUH M HEMPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS AIKOTOJIS,
HapKOTHKOB, KypeHHs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHMKAaTHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIEI0BATEIbCKON JIeATENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTrUX BUAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTH€ B pEUICHUM NPAKTHYECKUX 3a7ad COLHUaIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO0 MpodeccHil pa3lIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHHUS K TPYY, JIOASAM TPYyJa U pe3ylbTaTtaM TPYIOBOH IeATeIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBUAYAIbHOW TpaeKTOpUH oOpa3oBaHMUs,
Oyxayuieil mpodeccuu U peanu3aud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEH 00I111eCcTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTMYECKHU 11€J1IeCO00Pa3HOr0 OTHOIICHUS K IPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aJILHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTH HMCIIOIB30BAHUS JOCTHKEHUN XUMHH IS PELISHUS BOIIPOCOB
paIMoOHaIBLHOTO MPUPOIOIIOIB30BAHNUS;

AKTUBHOTO HETPHUATHS NEHCTBHUI, MPHUHOCSIIMX Bpel OKpYXKarolled MpUpPOJHOI cpene,
YMEHHs POTHO3UPOBATH HEOIArONPUSTHBIE AKOIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yusl PA3BUTOTO DSKOJIOTHYECKOTO MBIIUICHUS, JKOJOTUYECKON KYIbTYPhI, OIBITa
JEeSITENFHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA WMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH W OOIIECTBEHHOW MTPAKTUKU;
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MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LEJIOCTHOIO MPEICTaBICHUs 00 OKpYKaIOLIEM
MHUpE KaK O €JUHCTBE IMPHUPOABI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMU: B €€
I'YMaHUCTUYECKOW HaIIPaBJIEHHOCTH U BaKHOM pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepHalbHOM
KYJIBTYPBI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, THIIEBOH W HKOJOTHYECKON Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
00eCTeYeHn! YCIOBHI YCHEITHOTO TPyAa U SKOJIOTUYECKA KOM(OPTHON KU3HU KAKAOTO YIICHA
o0l11ecTBa;

€CTECTBEHHO-HAYyYHONM TIpPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHUS JUIS
aHaJin3a M OOBACHEHUS SIBICHUHM OKPYXAIOUIETO0 MUpa U NMPOUCXOAAIIMX B HEM H3MEHEHU,
YMEHHUS JielaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C 1IeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUSA JUTSl pelIeHus] TpooiieM
B pEAJIbHBIX KU3HEHHBIX CUTYaIIHSsIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON eI TENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY O0pa30BaHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM 10 XUMHH B COOTBETCTBHM C JKU3HECHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyaa B pa3audHbIXx cdepax MnpodecCHoHaATBHOU
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4eOHOTO mpenMera «XWMHUS» Ha YpOBHE
cpenHero o0miero oopa3oBaHus BKIIFOYAIOT:

3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUILUIMHAPHBIE
(MexTpeMeTHbIC) OOIIeHayYHbIE TTOHATHS, OTPAXKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTHUHBI MUpPa
U crienupuKy METOJIOB MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIIEeCTBO,
SHEprusi, SBJCHHUE, MPOIECC, CUCTeMa, HAyYHbIN (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIIeI0BaHNe, HAOMIOICHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (Tmo3HaBaTeNbHbIC, KOMMYHUKATHUBHBIE,
perynatuBHble), obecreynBaronie QGopMuUpoBaHHE (PYHKIUOHAIBHOW TPAMOTHOCTH U
COIIMANIFHOM KOMIETEHIINH 00yJatoluXcs;

CHOCOOHOCTh ~ OOYYAIOIIMXCS  MCIOJBb30BaTh  OCBOEHHBIE  MEXIMCIMILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE MAEUCTBUA B IMO3HABATEIbHOU U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OTPaXKAlOT OBIAJACHHUE YHUBEPCANBHBIMH YYEOHBIMU
MO3HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JEHCTBUAMM.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /1€HiCTBUAMM:

1) 6a30oBble JJOTHYeCKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYITUPOBATh W aAKTYyaJdU3UpPOBAaTh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpCACIIAATL HCJIU ACATCIIBHOCTHU, 3adaBad HapaMCTpPpbl U KPUTCPpUU HUX OOCTHIKCHUA,

COOTHOCHUTDL PC3YJIbTAThI ACATCIBbHOCTU C TOCTABJICHHBIMU LCIIAMU,
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WCIOJb30BaTh NMPH OCBOCHHM 3HAHWHA NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH M YCTaHAaBIMBaTh MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIHNE MOHITUS JJIs1 00bSICHEHUS OT/IEIbHBIX (PAaKTOB U SIBJIICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKAIIUHN BELIECTB U XUMHUYECKUX PEAKLUH;

yCTaHaBIIMBATh MPUYUHHO-CIIECJICTBEHHBIC CBS3U MEXIY U3y9aeMbIMHU SIBJICHUSMHU;

CTPOWTH JIOTUYECKHE pACCY)KICHHsS (MHAYKTHBHBIC, [EIyKTHBHBIC, IO aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOYCHHUS;

MPUMEHSATH B IPOIecce MO3HAHMSA, UCIOJIb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TIPe0OpPa30BBIBATH MOJICITLHBIE MPEACTABICHUS — XUMUYECKHIA 3HAK (CMMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, ypaBHEHHE XHUMHUYECKOW pEakIud — TP pElIeHUH Y4eOHBIX
MO3HABATENBHBIX M TPAKTUYECKUX 3a/a4, MPUMEHSITh Ha3BaHHbIE MOJEIBHHBIE MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHIA.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKIINi;

dbopMynmHpoBaTh TEMW W 3aJaud  HCCICIOBAHUS, WCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
st POPMUPOBAHHS THITOTE3HI 110 TIPOBEPKE MPABIIIFHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIIAJIETh HAaBBIKAMH CAMOCTOSITEIIFHOTO IIJJAHUPOBAHUS W TIPOBENEHUS YYCHUYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 3a XOJOM IPOIECCca, CAaMOCTOSITEIbHO
NPOTHO3UPOBATh €ro pe3ynbTar, (OpMyIHpOBaTh OOOOMICHWS W BBIBOABI OTHOCHTEIHHO
TOCTOBEPHOCTH PE3yJIbTATOB MCCIEIOBAHMS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOJICIAHHOM
pabore;

MpUOOpETaTh OMBIT YYCHUYECKOW WCCIICIOBATEIBCKOM M TPOCKTHON NEATEILHOCTH,
HpPOSIBIISITH CIIOCOOHOCTP M TOTOBHOCTh K CAMOCTOSTEIIFHOMY IIOMCKY METOJOB PEHICHUS
MPaKTHYECKHX 33J1a4, TPUMEHEHHUIO Pa3JINYHBIX METOJIOB MO3HAHMSL.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATbCS B PA3NMYHBIX HCTOYHHMKAX HMH(OpMAUUU (HAYYHO-TIOMYyJspHAs
JIUTEpaTypa XMMHUYECKOTO COJEpXKaHWs, CIpaBOYHBbIE TIocoOusi, pecypchl IHTepHeTa),
aHATM3UPOBATh WH(POPMAIMIO PA3JIMYHBIX BHUIOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OLIEHHBATH €€ I0OCTOBEPHOCTh U HETIPOTHBOPEUUBOCTE;

(bopMyIHpOBaTh 3alpoChl M NPUMEHATH Pa3UYHbIE METOIBI IpU TIOMCKE M OTOOpe
uHpOpPMaIHMK, HEOOXO MO IS BBIIOJIHEHHST YUSOHBIX 331a4 ONPEICIEHHOTO TUIIA;

NpUOOPETaTh OMBIT MCIOJIB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANIbHYIO (POpPMY MpeAcTaBieHUs HHPOpMaLUU (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa INpU paboTe € XHUMUYECKOH
uHbopManuel: NPUMEHATh MeXIpeaAMeTHble ((pU3MUeCKHe W MaTreMaTH4YecKHe) 3HaKh MU
CHUMBOJIBI, GOPMYJIbI, a00peBUaTYpbl, HOMEHKIIATYPY;

UCIOJIBb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISATHOCTH.

OBiaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSAMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYX/JIaeMOW TeMbI B XOJIE JUaora W/UIU TUCKYCCHUH,
BBICKa3bIBaTh HUJAEU, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTEILHO BBITOJTHEHUS
NPEUI0KEHHOHN 3a71auH;
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BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW AEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IpU  BBINOJHEHUM XHMHUYECKOTO
OKCTIIEPUMEHTA, NPAKTUYECKOH pPabOThl MO HCCIEAOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanu3anyu y4eOHOTO TMpoekTa M (OPMYIHPOBATH BBIBOJBI MO pPE3yJabTaTaM IMPOBEAEHHBIX
MCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSIMHU.

OgyajeHHe YHMBEPCAJIbHBIMH PeryJJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYILECTBIATH CBOIO IMO3HABATENIbHYIO JIESATEIBHOCTD,
omnpenenss €€ Leau U 3aJadd, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTU KOPPEKTHPOBATH
npeaaraéMblii aaropuT™ AEUCTBUM IPH BHIIOJHEHUM YYEOHBIX M HCCIEAOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CTIOCOO UX PEIICHUs C YUYETOM IMOJyYeHHUS! HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYLIECTBIISATh CaMOKOHTPOJIb CBOEH JIEATEIIbHOCTM Ha OCHOBE CaMOaHalIn3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckast XaMHUs OTPaKAIOT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABJISIIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUH NPUPOIBI, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJAbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM Jyis
pelIeHHs MPaKTUYEeCKUX 3a7ad M DKOJOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CUCTEMOM XUMHUYECKMX 3HAaHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATAOIINe
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, SJIEKTPOHHAs 000JI04YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, pajuKal, H30MepHus, M30MEpbl, TOMOJIOTHUYECKUN pPsid, TOMOJIOTH,
YIIEBOJOPOIbI, KUCIOPOA M a30TCOJEpKaIINe COSIUHEHHs, MOHOMED, TOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHHUS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHHYECKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUU; MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIHMEe B OCHOBE TMOHHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBIICHUH, (DAaKTOJIOTHUYECKHUE CBEIEHUSI O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIEeCTB B OBITY
Y MPAKTUYECKOU IEATENBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS PU OITMCAHUU COCTaBa, CTPOEHUSA U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

c(hOpPMUPOBAHHOCTh YMEHUU HCIIOIH30BATh XUMHUYECKYI0 CHMBOJHUKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX B CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (OPMYT OPTaHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHMUYECKUX PEaKIUW, U3rOTaBIUBATh MOJEINA MOJIEKYJI OPraHUYECKUX BEIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBAThH MPUHAIIC)KHOCTh U3YYEHHBIX OPTraHUYEeCKUX
BEIIECTB MO HX COCTaBy W CTPOCHHUIO K ONpeAcnEéHHOMY KJIacCy/Tpynie COeIuHEHUI
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(YyrieBonopojipl, KUCJIOPOJ M A30TCOAEpXKAILUE COEAMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), aBaTh UM Ha3BaHuA MO cuctemarndyeckoi Homenkmarype (IUPAC), a takxke
MIPUBOJIUTh TPUBUAIBHBIE HA3BAaHUS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITHIICH, MPOTIHIICH,
alleTWICH, STHICHIJIMKOJb, TJIHLEPUH, (EeHOd, (GopManbAerus, ameTalbIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEWHOBAs KUCIIOTA, CTEApPUHOBAs KUCJIOTA, TIOK03a, (QpyKTO3a,
Kpaxmal, LeJUI0JI03a, TJINIUH);

c(OPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHIBI XUMHUYCCKOW CBS3M B OPraHUYCCKHX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

C(OPMHUPOBAHHOCTh YMEHHUSI MPHUMEHATH MOJOXCHHUS TEOPUU CTPOCHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa 111 00bsSICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUS! MacChl BEIIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepuU3OBaThb COCTaB, CTPOCHHUE, (QUIUUYECKHE U
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(meTaH, 9TaH, ASTWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunOyragueHn-1,3, OeH301,
METaHOJI, 3TaHOJI, STUJICHTJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJeru], MypaBbUuHas U YKCyCHas
KHUCIOTBI, TJIIOKO3a, Kpaxmall, LeJIiojio3a, aMHMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBAThH
TCHETHUYECKYIO CBSI3b MEKIYy HUMHU ypPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECCKHX PEAKIHH C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

C(OPMHUPOBAHHOCTh yMEHHS XapaKTepU30BaTh HCTOYHHKH YIIIEBOJOPOJHOTO CHIPhS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEpepadOTKH W TMPAKTHUUECKOE NPHUMEHEHHUE
MPOJAYKTOB MepepabOTKH;

cOpMUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCICHUS IO XUMUYECKHUM YpPaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA HJIM MPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MIPOIYKTOB PEaKIUN);

chOpMHUPOBAHHOCTh YMEHUHN BIIAJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METO/aX HAyYHOTO
MO3HAHUS, MCHOJb3YeMbIX B XWMHUU MpPH M3YYCHUHM BEIIECTB U XUMUYECKUX SBJICHUMN
(naOnrofeHue, U3MEpEHUE, OSKCIIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PEHICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJB30BaHUS XUMUYECKOW MOCYI0H U
nabopaTopHbIM 000PYIOBaHUEM, a TAKXKE MpaBuiia 0OpallleHus ¢ BEUIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBIOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHUYECKHI SKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJYUYCHHE STUJICHA M U3Y4YEHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEaKIMM OPraHMYECKUX BEIIECTB, JeHATypauus OENKOB MpHU
HarpeBaHuH, [[BETHbIC PEaKIMU OETKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKU 0€30TaCHOCTH
mpu oOpallleHny ¢ BelIeCTBaMU U J1a00OpaTOPHBIM 00OpYyIOBaHUEM, MPEACTABIATH PE3YJIbTATHI
XMMHUYECKOTO DJKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd |
(hopMynHUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

chOpMUPOBAHHOCTh YMEHHUI KPUTHUECKH aHATU3HPOBATh XUMHUYECKYI0 WH(MOPMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpEICTBA MaccoBOM nH(popMaIiu, IHTEpHET U IpYTHX);

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh MpaBHA HKOJOTHYECKU IEIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYJIOBOH [EATENBbHOCTH B LENAX COXPAHEHHUS CBOEro 370pOBbs M
OKpY>Karolel MpUPOJHON Cpelbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBHS Ha *KHUBBIE OPraHU3MbI
OTpe/IeNIEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbichn mokaszarens I[IJIK, mosicHsaTh Ha
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pUMEpax CIOCOObl YMEHBIIEHUS M MPEIOTBPAIICHUS MX BPEIHOT'O BO3JCHCTBUS HA OpPraHU3M
YeJI0BEKA;

JUIsE OOYyYalOUIMXCSl ¢ OrpPAaHHMYEHHBIMH BO3MOXHOCTSIMU 37I0POBbS: YMEHHUE MPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN;

JUISL  CIENBIX M CIA0OBUIAIIMX OOYYAIOIIMXCA: YMEHHE HCIOJIb30BaTh penbedHO-
TOYCYHYIO CUCTeMY 00o3HadeHnid JI. Bpaitist Ui 3anucy XUMHYECKIX (OPMYIL.

11 KJIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUsA Kypca «OOmass W HeOpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUNH: O XWMHUYECKOW COCTaBIIAIOMIEH €CTECTBEHHO-
Hay4YHOUW KAapTHHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJBLI, B (POPMUPOBAHUH
MBIIIUICHUSI U KYJIBTYPhl JUYHOCTH, €€ (PYHKIMOHAIHLHOM T'PAaMOTHOCTH, HEOOXOIUMOU st
perieHuss TMPaKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3/I0pOBBIO U IPUPOJIHOM cpejie;

BJIAJICHUE CHCTEMOW XWUMHYECKMX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBONOJATraroIIne
MOHATHSA (XMMHUYECKHI 3JIECMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHBb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHas, HWOHHAasg, MeTaJIn4yecKas, BOJOpOHAs),
KpUCTAJZIMYECKass  peméTka, THUIbl XUMHUYECKHUX  PEaKIuil, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAsT TUCCOLMALUS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM  peakluuH, XUMHYECKO€ paBHOBECHE); TEOPHMM U  3aKOHBl  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoauueckuii 3akoH JI. WM. MenaeneeBa, 3akoH
COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U TMPEBPAILCHUS SHEPTrUU MPH XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHMHHU, MHUPOBO33PEHUYECKUE 3HAHUA,
JeXalue B OCHOBE IMMOHUMAHMS NPUYMHHOCTH U CHCTEMHOCTH XHUMUYECKUX SIBICHUH,
(akTosoruueckue CBEJICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MaCHOM HCIOIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPAKTUUECKON NESATEIbHOCTH YEIOBEKA;

chOpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
UX B3aMMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOIIME TMOHSATHUS MPH OMHCAHWU HEOPraHMYECKHUX
BEIECTB U UX MPEBpAIllCHUN;

chOpMUPOBAHHOCTh YMEHUU HCIOJIb30BATh XUMHUYECKYI0 CHMBOJUKY JJIS COCTaBICHHS
dbopMyn BelIIeCTB M ypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHaibHbIC Ha3BaHUS OTICIBHBIX HEOPraHMYECKHX BEIIECTB (yrapHblii ras,
YIIEKHUCIbIA Ta3, aMMUaK, raméHasi U3BECTh, HErall€éHash W3BECTh, MUThEBAs cOJa, MUPUT U
Jpyrue);

chOpMUPOBAHHOCTH YMEHH ONPEAETATh BAICHTHOCTh M CTENIEHb OKUCIICHUS XUMHUECKUX
AIIEMEHTOB B COEIMHEHUAX PA3TUYHOTO COCTABAa, BUJ XUMUYECKOU CBsI3U (KOBAJICHTHAs, HOHHAS,
METaJUIMYECKasi, BOJIOPOJHAsI) B COCIMHEHMSX, TUINl KPUCTAIUIMYECKONW PEHIETKU KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJIEKYISpHAsl, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJTHBIX
pacTBOpax HEOPraHMYECKUX COETUHEHUN;

chOpMUPOBAHHOCTh YMEHHH YCTaHABIUBATH NMPUHAATIEC)KHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K ONpeAeNEHHOMY KIacCy/TpyIIe COeTuHEHUH (MPOCThIe BEIIeCTBa — METAIUIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM()OTepHBIE THAPOKCUIBI, COJIH);
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chOpPMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT Tepuoandeckoro 3akona [JI. U.
MenpgeneeBa ¥ JIEMOHCTPHUPOBAaTH  €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYI0 U
MPOTHOCTUYECKYIO (PYHKIINH;

COPMHPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoanyeckoii cuctemMbl XuMUYecKuX 3nemMenToB /1. 1.
MenzeneeBa, HCHOJB3YS TMOHITUS «S-, P-, O-3JICKTPOHHBIC OPOMTANINY», «IHEPrEeTHUYCCKUEC
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTUM H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEMHEHUH Mo nepuoaaM U rpymnmnam [lepuoaudeckoi cucteMbl XUMUYECKHX dieMeHToB []. W.
MenneneeBa;

cOpMHUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTh (ONUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHMYECKMX BEIIECTB pa3IMYHbIX KJIACCOB, MOJATBEPXKJIaTh CYLIECTBOBAaHHE
TF€HETUYECKON CBA3M MEXJy HEOpraHMYeCKUMHU BEIIeCTBaMU C TIOMOINBIO ypaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3ITUYHBIM
npu3HakaM (YMCIy U COCTaBy pearupyrollnX BelIeCTB, TEIIOBOMY 3(QeKxTy peakuuu,
M3MEHEHHUIO CTENEHe OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YYaCTUIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMM COCTABIIATh YPAaBHEHHS PEaKUil pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, YYUThIBAsl YCIOBHS, MPU KOTOPBIX 3TH
peaxkuuu UAYT 10 KOHIIa;

C(OPMHPOBAHHOCTh YMEHHH IPOBOAUTH pEAKIMU, MOATBEPXKIAIOIINE KadyeCTBEHHBIN
COCTaB PpAa3JINYHBIX HEOPIaHWYECKUX BEIIECTB, pACIO3HABaThb OINBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

C(OPMHUPOBAHHOCTb YMEHHHM PACKPBIBATH CYIIHOCTh OKHCIIUTEIBHO-BOCCTAaHOBHUTEIBHBIX
peaKuuii MOCPEICTBOM COCTABJIEHHS JIEKTPOHHOTO OallaHCa ITUX peaKIHii;

C(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEeakLuu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIEHUS XMMHUYECKOTO PaBHOBECHS B 3aBHUCHUMOCTHU OT
BHeIHero Bo3zaciicTBus (nmpuniun Jle [llaTense);

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IIPOLECCHI, JIeXKAIIUE B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUSI CEPHOM KHUCIOThI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
npejacTaBIeHuid 00 OOMIMX HAyYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX IMpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYMCICHHUS C MCIIOJIB30BAaHUEM MOHATHUS
«MaccoBas JI0Js BEIECTBA B PAacTBOPe», OOBEMHBIX OTHOLIEHUH Ta30B IPHU XUMHUYECKUX
peakuuax, Macchl BellecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce
WK 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B pEaKIMM BEIIECTB, TEMJIOBOTO 3 ¢eKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHHUH cOOMIONATh MpaBUia MOJBb30BAaHUS XMUMUYECKON MOCyIoN U
n1a00paTOPHBIM 000PYIOBAaHUEM, a TAK)XKe MpaBHUiIa OOpAIEHUs C BEIECTBAMU B COOTBETCTBHUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO TJa00PAaTOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznokeHHe NEpOKCHIa BOAOPOJA B MPHUCYTCTBUM KaTalu3aTopa, OIPEICIIEHUE CpPEJbl
PacTBOPOB BEILIECTB € MOMOIIbI0 YHUBEPCATIHLHOIO MHAWKATOPA, BIMSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pPEaKLUH, PeakIMd HOHHOTO OOMEHa, KAaueCTBEHHbIE PEeaKkIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMS, PEIIeHHE SKCIEPUMEHTATbHbBIX
3amau no temMaM «Metamnel» u «Hemeramib»y) B COOTBETCTBUM C IpaBWJIAMU TEXHUKU
0€301MaCHOCTH NPH 0OpaIlleHNH C BELIECTBAaMU U JJADOPaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
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pe3yabTaThl XUMHUYECKOTO OJKCIIEPHUMEHTa B (hopMe 3aluCH YpaBHEHUIH COOTBETCTBYIOLIMX
peakuuii U GOpPMYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH AHAJIM3MPOBATH XHUMHUYECKYI0 HH(OpMaIuio,
MOJIy4aeMyI0 W3 pPa3HbIX HCTOYHHUKOB (CpPEICTBa MAacCOBOM KOMMYHHKauuu, WHTepHET u
JPYTHX);

cOpPMHUPOBAHHOCTh YMCHHI COOJIOAATh TIPAaBHJIA 3KOJOTHYCCKH IEJIeCO00pa3HOTO
MOBEJICHUsI B OBITYy M TPYIOBOH JEATENBPHOCTH B LEJSAX COXPAHEHUS CBOETO 3JI0OPOBBS U
OKpYKAroIlel MPUPOJHON Cpelbl, 0CO3HABAaTh OMACHOCTh BO3JCHCTBHS Ha KHBBIE OPTaHU3MbI
OTIpe/IeNIEHHBIX BEIIECTB, MOHMMasi cMbica mokasatens [1IK, mosicHsaTh Ha mpumepax crocoOb
YMEHBIICHHS U TIPEIOTBPAIICHHUS HX BPEIHOTO BO3CHCTBUS HA OPTaHU3M YEIOBEKa;

JUIs OOYYalOIIMXCSl ¢ OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH 370POBBS: YMEHHE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

JUISL  CIENBIX H  CIA0OBUIAMIMX OOYYAIOIMIMXCA: YMEHHE HCIOJb30BaTh penbedHO-
TOYEYHYIO cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gopmyil.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmeHoBaHue
Ne i/ pa3/ieiioB U TeM Bcero OcHOBHBIE BH/IBI A1eATEIbHOCTH
IIporpammHoe conepskaHne
NPOrpaMmsblI o0y4yaromuxcs
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKOM XMMHHU
[IpeaMeT opraHudecKoil XUMUM: ©8 PackppIBaTh CMBICII N3y4aeMbIX TOHITHH
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE B (BBIABIIATH MX XapPAKTCPHBIC MPU3HAKH),
HOJTYYCHUU HOBBIX BEIIECTB U MaTepuajoB. | YCTAHABIMBATL X B3AUMOCBA3b.
Teopust CTPOCHHS OPraHHYECKIX [TpyMEHSTH NOJI0KEHHUS TEOPUU CTPOCHUS
coequuennit A.M. Bytieposa, eé opranndeckux Beniects A. M. byrneposa
Tpenmer OCHOBHbIE M0JI0KeHHs. CTPYKTYPHbIC JUis OOBSICHEHUS 3aBUCIMOCTH CBOMCTB
. BELIECTB OT UX COCTAaBA U CTPOCHMUSL.
OpraHHYECKOH XIMHIL. (opMyIIbl OPraHMYECKUX BEILECTB.
Teopust cTpocHwMs ['OMOJIOTHSI, H30MepHsL. XuMudeckas cBs3p | YICHOJIb30BaTh XUMUIECKYIO CHMBOJIHKY
11 3 JUIsl COCTaBJICHUSI MOJIEKYJIIPHBIX U

OPraHu4eCKUX
coequHeHu A. M.
byrneposa

B OPT'aHUYECKUX COCTMHCHUSAX: KPaTHbIC
CBSI3H, G- U T-CcBs3U. [IpencraBnenue o
KJIaccu(UKAIIMH OPraHMYECKUX BEIECTB.
HomenknaTypa opraHn4eckux
coeMHEHUH (cucTeMaTH4ecKas) u
TPUBHUAIbHBIE Ha3BaHUS BaXKHEUIITHX
MpeICTaBUTENeH KIIaCCOB OPraHUYeCKUX
BEIIIECTB.

CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIIEHHOM) GOpMYJT OPraHUUECKUX
BeriecTB. Onpenenars BUIbl XUMHYECKON
CBs3U (OJMHApHBIE, KPaTHbIE) B
OpPraHWYeCKUX CoeTMHeHUX. PackpbIiBaTh
POJIb OPraHUYEeCKON XUMHH B IIPUPOJIE,
XapaKTepH30BaTh €€ 3HaUeHHE B )KU3HU
YeJoBeKa, WITIOCTPUPOBATH CBS3b C
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JKCNepUMEeHTAIbHbIE MeTO/bI
U3Y4YeHHs BeleCTB U UX NMpeBpalleHuli:
JemoncTpanuu: [J 03HAKOMIJICHHE C
00pasiamMu OpraHM4eCcKuX BEIIECTB U
MaTepHrajaMH Ha MX OCHOBE; [ OTIBITHI 110
IPEBPAICHUIO OPraHUYECKUX BEIECTB
[P HarpeBaHuH (TUIaBICHUE,
00yTriIMBaHUE U TOPEHHE).

JlaGopaTopHblie onbITHI: [
MOJICTTUPOBAHNE MOJIEKYJ OPTaHHYECKUX
BEIIIECTB

npyrumu Haykamu. HabGmromats u
OTIMCHIBATH JIEMOHCTPAIIMOHHBIE OIBITHI;
MIPOBOJMTH U OTIHCHIBATH JIAOOPATOPHBIC
OTIBITHI U IPAKTHYECKUE PAOOTHI

Hroro no pazneny

Pa3znesa 2. YriieBoaopoanbl

AJIKaHBI: COCTaB U CTPOCHHUE,
rOMOJIOTUYECKUH psill. MeTaH U 3TaH —
MPOCTEHIINE TTPEACTABUTEH AIKAHOB:

IIpenensHbIe
COCTaB, XMMHUYECKOE CTPOCHHUE,
2.1 yTIAEBOIOPOIBI — .
(u3nueckrue u XMMHUYECKUE CBOMCTBA
AJIKaHbI
(peakiuy 3aMeIIeHus ¥ TOPSHUs),
HAXO0XJIeHUE B IPUPOJIE, MOTYICHHUE U
pUMEHEHUE
HenpenenbHbie AJIKEHBI: COCTaB U CTPOCHUE,
2.2 YTIEBOIOPOIBI: TOMOJIOTHYECKUHN Psijl. DTUIICH —

AJIKCHBI, aJIKaAUCHBI,

HpOCTGfIIJ.IPIfI NpEACTAaBUTCIIb AJIKCHOB!:

PackppIiBaTh CMBICI N3y4aeMbIX TIOHATHN
(BBISBIIAITH UX XapaKTEPHbIC IPU3HAKH),
YCTaHABJIMBATh UX B3aUMOCBSI3b,
UCII0JIb30BATh COOTBETCTBYIOIIUE
HOHSTHA TIPH ONMCAHUH COCTAaBa,
CTPOEHHUSI U TIPEBPAICHUI OPraHUYECKUX
coequHeHuH. Mcnoabp30BaTh XUMUYECKYIO
CHUMBOJIMKY /115l COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaLIEHHOH) hopMyIT
OpPraHWYeCKUX BEUIECTB. Y CTAaHABINBATh
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AJIKMHbI

COCTaB, XHMHYECKOE CTPOCHHE,
du3nYECKUEe M XUMUIECKHIE CBOHCTBA
(peakuuu ruipupoBaHus,
raJIOTCHUPOBAHMS, THIPATALINAH,
OKHUCJICHHS Y TIOJTUMEPH3ALIHH )
HAXO0XJICHUE B IPUPOJIC, TIOTYICHHUE U
NpUMEHEHHEe. AJIKaJWeHbI: OyTaaneH-1,3
U MeTUIOyTaaueH- 1,3, XuMuaeckoe
CTpOEHUE, PEaKIUs TIOJTUMEPHU3AIIHH,
MpUMEHEeHHE (TS CHHTE3a MPHUPOTHOTO
Y CHHTETHYECKOTO KaydyKa W PE3UHBI).
AJIKMHBI: COCTaB M 0COOEHHOCTH
CTPOEHMSI, TOMOJIOTHYECKHM P
AlleTHIeH — TPOCTENIINI MPEICTaBUTENh
AJKWHOB: COCTaB, XUMHUYECKOE CTPOCHHE,
bu3nYecKrue U XUMHUYECKHUE CBONCTBA
(peakiuu TUAPUPOBAHUS,
rajioreHupOBaHUs, THIpaTAIlUU TOPEHU),
HaxOXJIEHHUE B MPHUPOJIE, MOJydeHUE U
pUMEHEH

2.3

ApoMaTtudeckue
YIJI€BOIOPOBI

ApeHbl: 6EH3011 ¥ TOTYOJI, COCTaB,
XHUMHUYECKOE CTPOCHHE MOJIEKYIL,
duznyeckue 1 XUMUYECKHE CBONCTBA
(peakuuu raJoreHupoOBaHuUs U
HUTPOBAaHUs), IOJIyUEHUE H
npuMeHeHue. BiausHue OeH3ona Ha
OpraHu3M 4eloBeKa. | eHeTrueckas CBI3b
YTIIEBOJIOPOJIOB
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[IpupoaHble HCTOYHUKHU

[Tpuponusiii ra3. IlonytHsie HeTsAHBIE

NPUHAIICKHOCTD BEIIECTB K
OTIPE/ICTICHHOMY KJIACCy YTJI€BOJIOPOJIOB
10 COCTaBYy M CTPOEHUIO, HAa3bIBaTh UX TIO
CHCTEMaTHYECKO HOMEHKJIIATypeE;
NPUBOANUTH TPUBHAILHBIC HA3BAHUSA
OTJICJIBHBIX TPEICTaBUTEICH
yII1eBO1I0pO10B. OTnpenesnsiTh BUJIbI
XUMHYECKOM CBSI3M B MOJIEKYJax
YIIJIEBOJIOPOJIOB; XapaKTepPH30BAaTh
3aBHCUMOCTH PEaKIIHOHHON CTIOCOOHOCTH
YIIJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAQJICHTHOM CBSI3U. XapaKTEpHU30BaTh
COCTaB, CTpOEHHE, IPUMEHEHHE,
buznyeckue U XuMU4YecKkre CBONUCTBA,
Ba)KHEHIINE CIIOCOOBI OTYyYSHHS
TUMUYHBIX MPEACTaBUTENCH pa3IMUHbIX
KJIACCOB YTJIEBOJOPOJOB (METaHa, ITaHa,
ATUJICHA, alleTHIICHa, OyTaaueHa -1,3,
OeH301a, ToTyoJ1a). BBISABIATH
TeHETUYECKYIO CBSI3b MEXKIY
YIJIEBOJAOPOIaMH U MOATBEPHKAATh €&
HAIM4YUE YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKHX PEAKIIHI
C UCTOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIL.
XapakTepu30BaTh UICTOUHUKU
YIJIEBOJOPOHOTO ChIphs (HE(DTH,
HNPUPOJHBIN ra3, yroJib), CIoCOObI UX
nepepaboTKU U MPaKTHUECKOe
NPUMEHEHHE TIOTy4aeMbIX MTPOTYKTOB.
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YTIIEBOIOPOIOB U UX
nepepabdoTka

ra3el. Hed1b 1 €€ mpoucxoxaeHue.
Crnioco6b1 mepepaboTku He(TH:
NEPEroHKa, KPEKUHT (TEpMUYECKHUIH,
Karanutuueckuil). IIpoaykTsl
nepepadoTKu HEPTH, X TPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
YTOJIb ¥ TIPOYKTHI €r0 mepepaboTKH.
JKCNepUMeHTAIbHbIe METOAbI
H3yYeHHUs BellecTB M UX
NpeBpaLleHu:

Jdemoncrpanum: [] komekuuu «Hedtb»
u «Yroiby; [] BugeopparMent
«Bynkanuzanus pe3uHs. [
JlaGopaTopHbI€ ONbITHL: [ KauecTBEHHOE
oIpeieieHne yrieposia 1 BOAOPoaa B
OpraHuYeCcKuX BellecTBax; [
03HAKOMJIEHHE C 00pa3amMHy I1acTMace,
Kay4yKOB U Pe3MHBbI; [J MOJICIIMpPOBaHHUE
MOJIEKYJ YTJI€BOIOPOJIOB U
rajloreHOIPOU3BOIHBIX. []
IIpakTnyeckue padorni: Ne 1.
[TosryyeHnue 3TuIeHa U U3yYEHUE €TI0
CBOWCTB.

PacuérHble 3agaun: [J onpesencHue
MOJIEKYJISIpHOM (hOpMYIIBI OPraHUYeCcKOTOo
BELIECTBA I10 MACCOBBIM JIOJIIM aTOMOB
XMMHMYECKUX JIEMEHTOB; [ pacuéTsl o
YPaBHEHUIO XMMHYECKON PEAKIINU

Hcnoap30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TIO3HAHUSI — IPOBEJICHNE,
HaOJIIO/IEHNE U ONTMCAHNE XUMUYECKOTO
AKCIEpUMEHTa (J1abopaTOPHBIE OMBITH U
npaxkTuueckue padoTsl). CnenoBarhb
npaBuiaM 0e30macHOM paboThI B
1abopaToOpuM NP UCIOJIH30BAHUU
XUMHAYECKOH TIOCYIBl M 000PyIOBaHMS, a
TaK)Ke IpaBuiiaM 0OpalleHus C
BEIIECTBAMHU B COOTBETCTBHUU C
WHCTPYKIUSMU BBITIOTHEHHS
71a00paTOPHBIX OIBITOB M MPAKTUIECKUX
paboT MO MOJIYYCHUIO ¥ U3YUYCHHIO
opranundeckux Beuiects. [IpeacraBisaTs
pe3ynbTaThl FKCIIEPUMEHTA B opMe
3aIllUCH YPaBHEHUH COOTBETCTBYIOLINX
pEaKLMi U 1eNaTh BBIBOIbI HA UX OCHOBE.
[TpoBOANTH BBIYMUCIIEHUS VIS
OIpe/IeIeHUs] MOJIEKYJIAPHON (POPMYIIBI
OPraHUYECKOI'0 BELECTBA, M0 YPaBHEHHUIO
XUMUYECKON peaKkiuu.

CaMoCTOSTENbHO IIAHUPOBATH U
OCYILECTBIISATh CBOIO [IO3HABATENIBbHYIO
NeSITeNbHOCTh; IPUHUMATh aKTUBHOE
y4yacTHe B TPYNIOBOH yueOHOM
JeSITebHOCTH

Hroro no pasaeny

13
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Paznen 3. Kuciiopoacoaep:xamnue opranu4eckue coeJuHeHNs

3.1

Cnuptel. ®eHon

[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
METaHOJI M 3TaHOJI, XUMUYECKOE
cTpoeHue, PU3NIEeCKHe U XUMHUICCKUE
CBOMCTBA (PEaKIMU C aKTUBHBIMHU
MeTaJlJIlaMH, TaJlor€HOBOI0POJaMH,
ropeHue), npuMeHenue. Bonopoanast
CBs13b. DU3HOJIOTHYECKOE IEHCTBUE
METaHoJIa ¥ 3TaHOJIa Ha OpraHu3M
yenoBeka. MHOTOATOMHBIC CITUPTHI:
STWJICHTJIMKOJIb ¥ TJIMIIEPUH, XUMUYIECKOE
CTpoeHHe, PU3NUECKUE U XUMUYIECKHE
CBOMCTBa (B3aUMOJIEHCTBHE CO
HIEJIOYHBIMU METaJUIaMHU, KaUeCTBEHHAs
peakiusi Ha MHOTOAQTOMHBIE CIIUPTHI).
dusnonornyeckoe NeUCTBUE Ha
opraHusM uesoBeka. [I[pumenenue
[JIMLIEPUHA U STUIICHTJIUKOJIL.

®enon. CTpoeHHe MOJIEKYJIbI,
duznyeckue 1 XUMUYECKHe CBONCTBA
denona. TokcnuyHOCTH eHOIIa, ero
duznonoruueckoe AeiCTBUE Ha
opranusM uesoBeka. [I[pumeHenue
denona

3.2

Anbnerunsl.
KapOoHOBbIE KHCIIOTHI.
CrnoxHble 3¢upbl

Anbnerunasl: GopMaIbaeTua U
aneTanbAeru]l, XUMHUYECKOE CTPOEHUE,
duznyecKkue 1 XUMUYECKHE CBONCTBA
(peakuuu OKUCICHHS U BOCCTAHOBJICHMUS,
KauyeCTBEHHBIE PEAKIINH ), TOTyICHHUE U

PackpeIBaTh CMBICH U3y4aeMbIX IOHATHI
(BBISIBJIATH UX XapaKTEPHbIE MPU3HAKH),
yCTaHaBJIMBATh UX B3aUMOCBSI3b,
MCII0JI30BATh COOTBETCTBYIOIINE
MOHSTHS TIPU ONMCAHUM COCTaBa,
CTPOCHHUS U MPEBPAIEHUN OPraHUYECKUX
coeauHeHuM. Mcnonb30BaTh XUMHYECKYIO
CHUMBOJIMKY JIJIs COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHON) HOPMYIT
OpraHWYeCKHUX BEIIECTB. Y CTAHABINBATH
MPUHAJICKHOCTH BEIIECTB K
OIPEIEIICHHOMY KJIacCy IO COCTaBy U
CTPOEHHUIO, HA3bIBATh UX IO
CHCTEMAaTUYECKON HOMEHKIIAType;
MIPUBOJIUTH TPUBUAIIbHBIC HA3BAHUS
OTJEIBHBIX IPEACTABUTENICH
KUCJIOPOJCOAEPKAIINX COCTUHEHUH.
XapakTepu3oBaTh COCTAaB, CTPOCHUE,
MIpUMEHEHHE, PU3NIECKUE U XUMUICCKUE
CBOMCTBA, Ba)KHEHIIIHE CIIOCOOBI
MOJIYYEHUS] TUITUYHBIX MTPEACTABUTENEH
Pa3JIMYHBIX KJIACCOB
KHCIIOPOJICOACPKAUIMX COECAMHEHUN
(MeTaHoa, 3TaHOMA, TIUIEPHUHA, (heHOTa,
dbopManbaeruaa, aleTanbaeruaa,
YKCYCHOM KHCITIOTBI, TJIFOKO3bI, CaXxapo3bl,
KpaxmaJia, 11eJUTI0JI03b1); BBISBISATh
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npuMeHeHne. OJTHOOCHOBHBIE
npeenbHble KApOOHOBBIE KUCIIOTHI:
YKCYCHasl KMCIIOTa, XUMUYECKOE
CTpoeHHE, PU3NUECKUE U XUMUIECKUE
CBO¥CTBa (00ITME CBONCTBA KUCIIOT,
peaxnust STepupUKaIN), ITOJTy4YCHHE U
npuMmenenue. CteaprHoBasi U OJIEUHOBAs
KHCJIOTHI KaK MPEJICTABUTENIN BBICILIUX
KapOOHOBBIX KUCJIOT. Mblila KaKk coJu
BBICIIUX KapOOHOBBIX KUCIIOT, UX
Mototiee neiictBue. CiioxHbIe 2pUpBI Kak
MIPOU3BO/IHbIE KAPOOHOBBIX KUCIIOT.
[lMunponus cnoxubIx 3¢upoB. Kupbl Kak
IIPOM3BO/IHBIE TIIMLIEPHHA U BBICIIHUX
KapOOHOBBIX KUCIOT. ['HApOIN3 )KUPOB

3.3

YriaeBoasl

VYrneBopl: cocTaB, KiacCU(pUKAIUS
yT1€BOJIOB (MOHO-, TU- U
nomcaxapu bl ). ['roko3a — mpocTenmit
MOHOCaXapHa: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, PU3NYECKHE U XUMHYECKHE
CBOMCTBA ITIOKO3bI (B3aMMOJICHCTBHE C
ruapokcugaoM meau(ll), okuciaenue
aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIEHUE, OpOKCHHUE
TJIFOKO3bI), HAX0KJIEHUE B IPUPOJIE,
MPUMEHEHHUE TIIIOKO3bI, ONOJIOTHYECKAs
POJIb B )KM3HEEATEIHbHOCTH OpraHu3Ma
yenoseka. Porocunres. GpykTo3a Kak
u3oMep rioko3bl. Caxaposa —

TEHETHYECKYIO CBSI3b MEKy HUMU H
MOATBEPXKIATh €€ HATMIHNE YPaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYICCKHX PEAKITHIHA
C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYITL.
OnuceIBaTh COCTaB, XUMHUIECKOE
CTPOCHUE W TPUMECHECHUE KHUPOB,
XapaKTepU30BaTh UX 3HAUCHUE ]IS
KU3HEICATSIILHOCTH OPTaHU3MOB.
Oco3HaBaTh OMACHOCTH BO3JICHCTBUSL Ha
KUBBIC OPTaHU3MBI OTIPEICIICHHBIX
OpraHUYECKHX BEIIECTB, MOSICHIATh Ha
pUMepax CrocoObl YMEHbILIEHUS U
MPEIOTBPAIICHUS KX BPEITHOTO
BO3/ICIICTBUS HA OPraHU3M YeJIOBEKa.
Hcnonib30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl I03HAHUS — POBEJICHUE,
HAOJI0/ICHNE U OITUCAHHE XUMHUYECKOT0
AKCIEpUMEHTa (J1abopaTOpPHBIE OMBITH U
npakTuyeckue padotsl). CiaenoBarhb
npaBujiaM 0e301acHOi paboTHI B
nabopatopuu MpPH UCIIOJIb30BAHUN
XUMHYECKOH MOCy bl U 000PyAOBaHUS, A
TaK)Ke MpaBHiaM OOpaIEHUS C
BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU BBITIOJTHEHHS
71a060PATOPHBIX OTBITOB U MPAKTHUECKUX
paboT MO MOTYYEHHUIO U U3yYEHUIO
opraHuyeckux Bemects. [IpencTaBisTh
pe3yabTaThl SIKCIIEPUMEHTa B (hopme
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IpEeACTaBUTEINb AUCAXAPUIOB, THIPOIIN3
caxapo3bl, HaXOXKJCHUE B PUPOJIE U
npuMeHeHne. Kpaxman u nemirono3a Kak
IPUPOIHBIE TTOJMMEPHI: CTPOCHUE
Kpaxmalia M LEeJUTION03b], (pru3ndeckue u
XUMHYECKHE CBOMCTBA Kpaxmaia
(TMaponu3, KaueCTBEHHAs! PEaKIUs C
HOJIOM).

IKCNePUMEHTATIbHbIE METO/bI
H3yYeHUsl BEIEeCTB U UX
NpeBpaLleHu:

JlabopaTopHble onbITHI: [| TOpeHne
cnupTOB; [ B3aMMOJIEHCTBHE TIUIICPUHA
¢ ruapokcuaom meau(ll); O
KayeCTBEHHbIE PEAKIINH aJIbJCTHUIOB
(oxucieHne aMMHaYHBIM PaCTBOPOM
oKkcuza cepedpa U TUAPOKCUIOM
meau(l1)); O B3amMoaeiicTBHe Kpaxmaia
C MOJIOM.

IIpakTnueckune padornbi: Ne 2.
CBolicTBa pacTBOpa YKCYCHOM KUCJIOTHI.
Pacuérnble 3agaun: [J onpenenenue
MOJIEKYJIIPHOH (POPMYIIBI OPraHMYECKOTO
BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB
XUMHYECKUX DJIEMEHTOB U 0 Macce
(06beMy) MPOYKTOB CropaHus; [J
pacuéThl MO0 YPaBHEHUIO XUMUYECKOU
peaxIumn

3aIMCU YPABHEHUN COOTBETCTBYIOIIUX
peaxkuuil ¥ 1e1aTh BHIBOJIBI HA UX OCHOBE.
[TpoBOIUTH BHIYMCIEHUS IS
OTIpE/ICIICHUST MOJIEKYIIIPHOU (DOPMYIIBI
OPraHWYeCcKOro BEIIECTBa, 10 YPAaBHEHUIO
XUMHUYECKON peakiuu. CaMOoCTOSITEILHO
IIJIAHUPOBATh U OCYILECTBIIATH CBOIO
ITO3HABATEJIBHYIO JEATEIBbHOCTD;
MPUHUMATh aKTUBHOE y4acTHe B
TPYIIIOBOM y4eOHOM JESITeIbHOCTH

Hroro no pasgeny

13
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Paznen 4. A30Tc0L[ep>Kaume OpraHu4eCKue COCAUHECHUSA

4.1

AMUHEL
AmMuHoKkuCIOTEL benku

AMUHBI: METUJIAMUH — IPOCTEHILINI
MpPEICTaBUTENh AaMUHOB: COCTaB,
XUMHUYECKOE CTPOCHUE, (Pr3ndecKkue u
XUMUYECKHE CBOMCTBA (PEaKIINH C
KHCIIOTAaMU Y TOPEHUS), HAXOXKJICHUE B
npupoie. AMUHOKHCIIOTBI KaK
aM(doTepHbIC OPTaHUUECKHE COCTUHECHMUS.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha MpuMepe TIUIUHA).
buonornueckoe 3HaUeHHE aMHUHOKHCIIOT.
Cunte3 nentu10B. benku kak npupoHbIe
nonumepsl. [lepBuynas, BTopuuHas u
TpeTUYHas CTPYKTypa OeJKOB.
XUMHUYECKUE CBOMCTBA OEIKOB: THAPOJIU3,
JIeHaTypalusl, KAYeCTBEHHbIE PEaKI[UM Ha
OeIKU.

JKCNepUMEHTAIbHbIE METOAbI
U3y4YeHHs BelleCTB U UX NpeBpPallleHHii:
JemoncTpanum: [ neHarypauus OeNKoOB
MPU HAarpeBaHUM, [ LIBETHBIC peaklUU
0enKoB

PackpeIBaTh CMBIC U3y4aeMbIX IOHATHMA
(BBISIBJIATH UX XapaKTEPHbIE MPU3HAKH),
yCTaHaBJIMBATh UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHSTHS TIPU ONMCAHUM COCTaBa,
CTPOCHHUS U MPEBPAIEHUN OPraHUYECKUX
coeauHeHuM. Mcnonb30BaTh XUMHYECKYIO
CHUMBOJIMKY JIJIS COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHON) HOPMYIT
OpraHnyeckux BemiecTs. OnpeaensTh
MIPUHAJIC)KHOCTH BEIIECTB K
OTIpeIeIECHHOMY KJlaccy MO COCTaBy U
CTPOEHHUIO, Ha3bIBaTh UX IO
CUCTEeMaTHYECKO HOMEHKJIATypE;
MPUBOJIUTH TPUBUAIbHBIC HA3BAHUS
OT/EJIbHBIX MPEICTaBUTENEH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMeHeHHe, GU3NYECKUE U XUMUYECKHE
CBOMCTBA, Ba)KHEHIIIHE CIIOCOOBI
MOJIy4YEHUS] TAITMYHBIX MTPe/ICTaBUTENeH
a30TCOJIEPKAIIUX COSTUHEHUI
(MeTuaMuHa, TIUIMHA, OCTIKOB).
OnuceiBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOICTBa OEJIKOB; MOSCHATH HA IPUMeEpax
3HaueHue OENKOB ISl OpraHu3Ma
yesoBeka. Mcnonb30BaTh €CTECTBEHHO-
Hay4YHbIE METO/IbI IO3HAHUS — HAOII0AaTh
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Y ONHCHIBATh IEMOHCTPALIMOHHBII
sKcriepuMeHT. CaMOCTOATENBHO
IUIAHUPOBATh U OCYIIECTBIISATH CBOIO
[I03HABATENbHYIO E€ATEIbHOCTD;
IPUHUMATh aKTUBHOE Y4acTHe B
IpyNIoBoi yueOHOH 1eATeNbHOCTU

Hroro no pazneny

Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1

[TInactmaccel. Kayuyku.
Bosnokna

OCHOBHBIC TIOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTHHEHUH:
MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO,
CTCTICHbD MOJTMMEPHU3AIIAHN, CPETHSIS
MoJieKyssipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYIISIPHBIX
COCIMHECHUH — TIOJTMMEPH3aIns U
noJimKoHAeH carws. [linacTmacce
(TIOTMATHIIEH, TIOJTUITPOTIUJICH,
HOJIMBUHUIIXJIOPH/T, TOJTUCTHPOI).
HatypanbHbIil B CHHTETHYECKUE KayqyKU
(6yTaMeHOBBIN, XJIOPOTIPEHOBBIN U
U30TIPEHOBHIN). BoJloKHa: HaTypalibHbIC
(XJIONOK, TIEPCTh, IIENK), HCKYCCTBEHHBIC
(ameTaTHOE BOJIOKHO, BUCKO3Q),
CUHTETHUYECKHE (KalpoH U JIaBCaH).
JKCNepUMEHTATbHbIE METOAbI
H3y4YeHHUs BelecTB U UX
NpeBpaLleHU:

JemMoHcTpanum: [ 03HAKOMJICHUE C

Branets nzydaeMbIMi XUMHYECKIMHU
MOHSATUSMH: PACKPHIBATH CMBICT
M3y4aeMbIX TOHATUHA U IPUMEHSATH ITH
MOHSATHUS MTPU ONMCAHUH COCTaBa U
CTPOCHHS BBICOKOMOJICKYIISPHBIX
OPraHUYeCKHUX BEUIECTB, IS OOBSICHEHUS
OT/ACIbHBIX ()aKTOB U SBJICHUM.
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTSI COCTABJICHHS CTPYKTYPHBIX (POPMYIT
BEIIIECTB U YPABHEHUH peakiui
MOJIMMEPH3AIIUY U TIOJIMKOH ICHCAIIUH.
OnuceIBaTh COCTaB, CTPOCHUE, OCHOBHBIE
CBOMCTBA Kay4yKOB, Haubosee
pacnpocTpaHEHHBIX BHJIOB IIJIAaCTMACC,
BOJIOKOH; IPUMECHEHHUE B Pa3JIMYHBIX
oTpaciiax. Mcnonb3oBaTh €CTECTBEHHO-
Hay4YHbIE METO/IbI IO3HAHUS — HAOMI0AaTh
Y OIIUCHIBATh IEMOHCTPAIIMOHHBIN
AKCIIEPUMEHT
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o0pa3iaMu IpupoOaHBIX U
MCKYCCTBEHHBIX BOJIOKOH, I1JIACTMACC,

Kay4yKOB
Hroro no pazneny 2
34
OBUIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME
11 KJIACC
HaumeHoBaHue
Ne ni/m pa3aeiioB U TeM Bcero OcHOBHBIE BH/IBI AeAITEILHOCTH
IIporpamMmmHoe coaepkanue
NMPOrpamMmmbl 00y4aroumuxcs
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
Xumuueckuit aneMenT. Atom. Cocras PackpbIBaTh CMBICIT N3y4aeMbIX MOHATHMA
aToOMa, U30TOIbI. DIEKTPOHHAS (BBISIBIIATH UX XapaKTEPHbIE MPU3HAKH),
000J104Ka. DHEpreTuYecKue ypoBHH, YCTaHaBJIMBATh UX B3aUMOCBS3b.
CrpoeHue aToOMOB. OJypOBHU. ATOMHBIE OpOHUTaH, S-, P-, PackpbIBaTh CMBICT IEPUOIUNYECKOTO
[Tepuoanueckuii 3aKoH d-, f-anementsl. OcoOeHHOCTH 3akoHa [[. 1. Menneneea u
11 u [lepuoanueckas 3 pacnpeneneHus 3IEKTPOHOB 110 JIEMOHCTPUPOBATH €T0

cHUCTEMa XUMHUYECKUX
anemeHTOB J[. 1.
Menpeneena

opOuTaIsIM B aTOMax MaJIbIX U OOJIBIIIAX
NEePUOJIOB. DIEKTPOHHAS KOH(PUTypaIus
aroMoB. [leproanueckuii 3aK0H U
[Iepronnueckas cucTeMa XUMHYECKUX
snemeHToB JI. . MenaeneeBa. CBs3b
MEPUOINYECKOr0 3aKOHA U

CUCTEMATH3UPYIOLIYI0, 00BICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKIIMH.
XapakTepru30oBaTh IEKTPOHHOE CTPOEHUE
aTOMOB XMMHMYECKHUX 3JIeMEeHTOB 14
NIepHO/IOB, UCTIONIB3YS MOHATHSA S-, P-, d-
AIIEKTPOHHBIE OPOUTAIIHN, YHEPTETUUECKUE

29




[Tepuoanueckoil cUCTEMbI XUMHUYECKUX
JIEMEHTOB C COBPEMEHHON TEOPUEH
CTPOCHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MCHEHUS CBOMCTB XUMHYCCKUX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
Y CJIO’KHBIX BEILIECTB I10 TPYyIIam 1
nepuoaaM. 3Ha4eHUe MePUoIMIECKOTO
3aKOHA ¥ CUCTEMBI
XUMu4ecknxaaemeHToB [[. 1.
MeHnaeneeBa B pa3BUTHM HAYKH.
IKcnepuUMeHTAbHbIE MEeTObI
HU3yUYeHHsl BelleCTB U UX
NpeBpaLeHUI:

Jdemoncrpanuu: Buapr Tabmuir
«ITepnoamyeckasi cucreMa XUMUYECKUX
snementoB J[.W. MenneneeBay»

ypoBHHU. OOBACHITH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U UX COCAMHEHUN 10
nepuojiaM u rpynmnam [lepuoanueckoi
cucremnl [[. 1. MenpaeneeBa

1.2

CtpoeHue BelecTna.
MHoroo6pa3ue BeecTn

Ctpoenue BeliecTBa. XUMUYECKAs CBSI3b.

Bunpl (koBasieHTHas HETIOSIpHAS U
MOJISIPHASI, HIOHHAS, METAJUTHYECKas) U
MEXaHU3Mbl 00pa30BaHUsI XUMHUYECKOM
cBs131 (OOMEHHBIN U JJOHOPHO-
aKIeNTOPHBIN ). BoopoaHas cBs3b.

BaneHTHOCTE. QHGKTpOOTpI/II_IaTCJIBHOCTB.

Crenenn okucieHusd. KaTHOHEI 1
aHUOHBI. BeliecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH
ITOCTOSIHCTBA COCTaBa BeIeCcTBa. T HIIbI
KPUCTAJUIMUECKUX PEIIETOK U CBOICTBA
BeulecTB. [loHsATHE O TUCTIEPCHBIX

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHI
(BBLAETATH UX XapaKTEepPHBIC MPU3HAKN) U
MIPUMEHSATH 3TH MTOHATHUS IIPH ONUCAHUH
COCTaBa U CTPOCHHUS BEIIECTB, JIs
O0OBSICHEHUS OTJICTBHBIX (DAKTOB U
sBieHu. OnpenensaTh BUIbl XHMUYECKON
CBsI31 (KOBaJICHTHOM, HIOHHOM,
METaJUTMYECKOM, BOJIOPOIHON) B
COEIMHEHUSX; TUTl KPUCTAIUTHYECKON
PEIETKM KOHKPETHOTO BEILIECTBA.
Ornpenenarb BaJ€HTHOCTb U CTEIIEHb
OKHCJICHUS XUMHUYECKUX 3JIEMCHTOB B
COEAMHEHUSX PA3JINYHOTO COCTABA.
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cucremax. MICTUHHBIE pacTBOPBI.
KonunuecTBeHHBIE XapaKTEPUCTUKU
pacTBOpPOB (MaccoBasi J10JIsl BELLIECTBA B
pactBope). Knaccudukanus
HEOPraHUYECKUX COEIUHEHUH.
Homenknarypa HeOpraHu4ecKkux
BELIECTB. DKCIEPUMEHTAIbHbIE METO b
M3YyYEHUs BELIECTB U UX MPEBpaILleHU:
0 demoHcTpauuu: [ Mogenu
KPUCTAIJINYECKUX PELIeTOK. [
PacuérHbie 3anaun: [] pacyeTsl C
HCII0JIb30BAaHHEM MOHSTHS «MaccoBas
JI0JIsI paCTBOPEHHOTO BELIECTBAY

1.3

XUMHYECKHE pC€aKnuu

Xumunaeckas peakius. Kimaccudukamms
XUMHUYECKUX PEAKIMi B HEOPraHUYECKOM
Y OPraHUYEeCKOM XUMHUH. 3aKOH
COXpaHEHUsI MACCHI BELIECTB; 3aKOH
COXpaHEHUs U MPEBPALICHUS SHEPTUU
IIPU XUMHYECKUX peakuusx. CKoOpocTb
peakuuu, ee 3aBUCUMOCTb OT Pa3JIMYHBIX
dakTopoB. OOpaTHMbIE PEAKIUH.
Xumnueckoe paBHoBecue. DaKkTopsl,
BIIMAIOIINE HA COCTOSTHUE XUMHUUYECKOTO
paBHoBecus. [lpuniun Jle [latense.
DIEKTPOIUTHYECKAsT JUCCOLHAIIHS.
CunbHble U criabbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCas,
HEWTpalibHas, 1enoYHast. BoaopoaHblit
nokazarensb (PH) pactBopa. Peakuuu

[TpoBOUTH BBHIYKCIICHUS C
MCTIOJIb30BAHUEM MOHATHUS «MACCOBast
JIOJIS BEIIECTBA B pacTBOpe». Bianets
M3y4aeMbIMU XUMHUECKUMHUIIOHATHSIMHU.
OOBSACHATH 3aBUCUMOCTb CKOPOCTH
XUMHAYECKON PEaKIUH OT Pa3IHIHbIX
daktopoB. OnpenemnsiTe XapakTep
CMETIEeHHS] XUMHYECKOTO PAaBHOBECHS B
3aBHCUMOCTH OT BHEITHETO BO3ICHCTBUS
(npunnun Jle Hlatense). CocTaBnsaTh
YpaBHEHHS PEAKINN PA3INIHBIX THITOB;
TIOJTHBIE M COKPAIIEHHBIC YpaBHEHUS
peaknuii HOHHOTO 0OMeHa, YIUTHIBAs
YCIIOBUSI, IPU KOTOPBIX 3TU PEAKLUU UIYT
710 KoHIa. Mcnonb30BaTh €CTECTBEHHO-
Hay4HbIE METO/Ibl IO3HAHUS —
IpOBE/ICHUE, HAOIIOACHUE U ONUCAHHE
XMUMHUYECKOI'0 IKCIIEPUMEHTA
(1leMOHCTpalMOHHbIE U 1a00paTOpPHbIE
OTIBITHI, IPAKTUYECKHE PAOOTHI): IO
OIIPE/IETICHUIO CPEeibl BOJHBIX PACTBOPOB
BEIIECTB, peaKl1ii HOHHOro 0OMeHa,
BIIMSIHUIO PA3JIMYHBIX (JaKTOPOB Ha
cKkopocTh peakuuil. CieoBaTh IIpaBUiIaM
M0JIb30BaHMsI XUMUYECKOH MOCYA0H U
71a00paTOPHBIM 000PYIOBAaHHEM.
[TpencraBiasaTh pe3yabTaThl XUMUYECKOTO
HKCIIEpUMEHTa B (JOopMe 3arnucu
YpaBHEHHUI COOTBETCTBYIOLINX PEaKLUi U
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MOHHOTO OOMEHa B OPraHUYECKOU U
HEOpraHuyeckou XumMuu. OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIC peakiuu. [lonsaTue
00 3JIEKTPOJIN3E PACILIABOB U PACTBOPOB
conel. [IpumeHenue anekTpoausa.
IKcnepuUMeHTAbHbIE MEeTObI
HU3yUYeHHsl BelleCTB U UX
NpeBpaLleHu:

JdemoncTpauuu: [J paznoxeHue
TePOKCH/Ia BOJOPOa B MPUCYTCTBUHU
KaTanuzaTopa.

JlabopaTopHble onbITHI: [| TPOBEICHNE
peakmuii HFoHHOTO oOMeHa; [
OTIpe/ieNIeHUe CPe/bl PAaCTBOPOB BELIECTB
C TIOMOIIbIO YHHUBEPCATIHLHOTO
UHAUKATOpA.

IIpakTnyeckue padorni: Ne 1. Biausiaue
pa3nu4HbIX (DAKTOPOB HAa CKOPOCTh
XUMHYECKON PEeaKIH.

PacuéTrHble 3aga4uu: [ pacyeTsl 1O
YpaBHEHUSM XUMHUYECKUX peakUuui, B
TOM YHCJIe TEPMOXUMHUYECKUE PACUETHI

JCJ1aTh BIBOAbI HA KX OCHOBC. HpOBOZ[I/ITb
BBIYUCIICHUA I10 YPAaBHCHHAM
XUMHNYCCKUX peaKuHﬁ, B TOM YHCJIC
TCPMOXUMHUYCCKUC paCLIéTI)I

Hroro 1o pasaciy
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Paznea 2. Heoprannyeckasi XuMusi

2.1 MeTtanisl

Merannel. [lonoxxeHue METaIIOB B
[Iepronnueckoy cucteMe XUMUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JI0UEK aTOMOB
meTaioB. O0mue pusnueckue CBOMCTBa

PaCKpBIBaTB CMBICJI U3Yy9aCMBbIX MMOHSTHI
(BBII[CJ'I}ITB HX XapaKTCPHBIC HpI/I3HaKI/I) n
MNPUMCHATH 5TU NOHATUA ITPU ONIMCAHUU
COCTaBa U CTPOCHUA BCUICCTB, MJIA
00BsICHEHUS OTACIIBHBIX (baKTOB nu
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MeTaiuioB. [I[pumMeHneHrne MeTamuioB B
ObITY, Ipupoie U TexHuke. CruiaBel
METaJUIOB. DIIEKTPOXUMHUYCCKUN DS
HanpsHKeHUH MetauioB. Ooume crnocoob
noixy4eHus meramios. Kopposus
MeTauioB. CriocoOBI 3aUTHL OT
Koppo3uu. O011as XapakTepucTHKa
MeTaJIJIOB I1aBHbIX noArpynm (1A-
rpynmna, ||A-rpynna) [lepuonuueckoit
CHCTEMBI XHMHYECKHX JIEMEHTOB.
AntomuHuil. AMQoTepHbIe CBOMCTBA
OKCHUJA U THIpOKcHIa atfoMuHMs. O01mas
XapaKTePUCTHKA METAJUIOB TOOOYHBIX
noarpymi (b-rpymm) [lepuoauaeckoit
CUCTEMbl XUMHUYECKUX JIEMEHTOB: ME/Ib,
LIUHK, XpOM, JKeJie30. Baxkueitme
COEIMHEHUS] METAJIOB (OKCH/IBI,
TUAPOKCUIBI, COJIH).
JKcNepUMEeHTAIbHbIE METOAbI
U3y4YeHUs BelecTB U UX
NpeBpaLleHU:

JeMoHcTpanum: [J KOJIEKIUS
«MeTasl U CIIIaBbD».

JlaGopaTtopHble ONbITHI: [
B3aMMO/IeHICTBHE THPOKCH/IA ATFOMUHHUS
C pacTBOpaMHU KUCJOT | Imenoyei; [
Ka4eCTBEHHbIE PEAKIIUU Ha KATHOHBI
METaJUIOB.

IIpakTnuyeckne padornr: Ne 2. Pemenue

sBiieHUH. OOBICHITH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
AJIEMEHTOB — METAJIJIOB M UX COCTUHEHHI
C y4€TOM CTPOCHUSA UX aTOMOB U
nojioxkeHusa B llepuoanueckon cucreme
XHMHUYECKuX djieMenToB [[. 1.
MenneneeBa. XapakTepHu3oBaTh
(omuckIBaTh) OOIIME XUMUYECKHE
CBOMCTBA METAIJIOB, NX BAXKHEHIITNX
COCMHEHUH, TIOITBEPKAasi 3TO OTIMCAaHUE
IIpUMepaMu ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;
MIPUMEHEHHUE METAJIJIOB B Pa3IMYHBIX
00J1acTAX, a TAKXKE UCTIOIBb30BAHUE UX TSI
CO3/1aHUsI COBPEMEHHBIX MaTEPUAJIOB U
TexHooruil. OnuckeIBaTh CIIOCOOBI
3alIUThl METAJJIOB OT KOPPO3HH.
PackpbIBaTh CylIHOCTh OKHUCIUTEIILHO-
BOCCTaHOBUTEJIbHBIX PEAKIII
MOCPEJICTBOM COCTaBJICHUSI JIEKTPOHHOTO
Oanmanca aTux peakiuii. [IpoBoauTs
peaKIuu, MOITBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA M3y4aeMbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM MYTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIIHNE B BOJAHBIX
pactBopax. Mcronb30BaTh €CTECTBEHHO-
Hay4HbIE€ METO/bI TO3HAHUS —
MpoBe/IcHUE, HAOIOIEHNE U OITMCaHUE
XUMHUYECKOTO SKCIIEPUMEHTA
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AKCIIEPUMEHTAIIbHBIX 3a/a4 110 TEME
«MeTtaibiy.

PacuérHble 3aga4u: [ pacyeTbl MacChl
(oOBema, KoIMUecTBa BEIIECTBA)
MPOJIYKTa PEaKIIMU, €CIU OJTHO U3
BEILIECTB JIaHO B BUJIE pacTBOpa C
OIIPENIEIICHHON MacCOBOM J10J1eM
pPacTBOPEHHOTO BEIIECTBA

(eMOHCTpaMOHHBIE U Ja00paTOpHbIE
OTIBITHI, IPAKTHYECKHE PAOOTHI).
[IpencraBisTh pe3yabTaThl XUMUYECKOTO
OKCTIEPUMEHTA B (JOpMeE 3aInch
YPaBHEHUI COOTBETCTBYIOIIMX PEAKLIUN U
JieNaTh BBIBOJIBI HA X ocHOBe. Ciie1oBaTh
NpaBUJIaM MOJTb30BAHUS XUMUYIECKOM
MoCy10# U 1ab0paTOpHBIM
obopynoBanuem. [IpoBOIUTH BEIYHCICHUS
10 YPaBHEHUSIM XUMHUYECKUX PEaKIINH.
CaMoOCTOATENBHO TUIAHUPOBATH U
OCYIIIECTBIISITH CBOIO TIO3HABATENBHYIO
NeSITeTbHOCTD; IPHHAMAThH aKTHBHOE
y4acTHe B TPYNIIOBOW y4eOHOU
JEeSITENbHOCTH

2.2

Hewmeraibl

Hemerannel. IlonoxxeHne HEMETAIIJIOB B
[lepuonueckoit cucTeMe XUMUYECKUX
snemenToB JI.W. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB.
du3zndeckre CBOMCTBa HEMETAIIOB.
AmtoTponusi HeMeTauIoB (Ha IpuMepe
KHcaopoja, cepol, pocdopa u yriepoaa).
XHUMHUYECKHE CBOMCTBA BaXKHEUIIINX
HEMETaJUIOB (TaJIOr€HOB, CEPhI, a30Ta,
docdopa, yriaepoaa u kpemHust). OKCHJIBI
HeMeTtasuioB. Kucnopoacoaepxkamiue
KHUCIIOTHL. BostopoaHbie coequHeHus
HEMETAJUIOB. JKCIEePUMEHTAIbHbIE
MeTO/Ibl M3Yy4YeHHUs BelleCTB M UX

PackpbIBaTh CMBICIT N3y4a€MbIX MOHATHMA
(BBIACTATH UX XapaKTEePHBIC MPU3HAKH) U
NPUMEHSTH OTH MMOHATHUS TIPU ONTUCAHUT
COCTaBa M CTPOCHUS BEILECTB, JUIS
0OBSICHEHUS OTJICTBHBIX (DAKTOB U
sBieHuii. OOLICHITH 00IIE
3aKOHOMEPHOCTH B M3MCHEHHH CBOWCTB
HEMETAJJIOB U UX COCAMHEHHH C yIETOM
CTPOCHHUS UX aTOMOB U IOJIOKCHUS B
[Tepuoauueckoit cucTeMe XUMHUECKUX
anemenToB [l. 1. Menaeneena.
XapakTepu30BaTh (ONHMCHIBATH) 00IIME
XUMHYECKHE CBOMCTBA HEMETAJIOB, UX
BOKHEHIINX COSAMHEHU, TIOATBEPKIast
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NpeBpPaLleHU:

JdemoncTpanum: [ oOpasisl
HEMETaJUIOB; [] B3auMoIeliCTBUE MEAU C
A30THOM KHCIIOTOW Pa3In4yHON
KOHLIEHTpPAaLUH.

JlaGopaTopHblie onbIThI: [
KayeCTBEHHbIE PEAKIIMY Ha aHUOHBI U
KaTUOH aMMOHHUSI.

IIpakTnueckue padorbi: Ne 3. Pemenue
SKCIEPUMEHTAJIbHBIX 3334 10 TeMe
«HemeTtanmsi».

Pacuérnbie 3agaum: [J pacyeThl Macchl
BElIeCTBa WJIM 00beMa ra3os I10
U3BECTHOMY KOJINYECTBY BEIIECTBA,
Macce Ui 00beMy OJTHOTO U3
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB;
pacyeTsl Macchl (00beMa, KOJTMYeCcTBa
BEIIIECTBA) IPOAYKTOB PEAKIIUHU, €CIIH
OJIHO U3 BEILECTB UMEET NPUMECH

CBsi3b HEOPraHUYECKUX
2.3 Y OPraHUYECKUX
BEIIECTB

Heopranunueckue u oprannueckue
KUcIoThl. Heopranuueckue u
OpraHuyeckre ocCHoBaHUA. AMOTEepHbIE
HEOpPraHMYECKUEe U OPraHuYecKue
coeMHEeHUs. [ 'eHeTnueckas cBs3b
HEOPraHUYECKUX U OPraHUYECKUX
BELIECTB

9TO OINMCAaHUE NIPUMEPAMU YPaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH.
XapakTepru30BaTh BIUSIHUE HEMETAIUIOB U
UX COCIMHEHUN Ha KUBbIE OPraHU3MBblI;
OIMCHIBATh NPUMEHEHUE B PA3IUYHbIX
00J1aCTSIX IPAKTUUECKOH AEATEIbHOCTU
yenoseka. [loarBepkaaTe CylmecTBOBaHUE
TEHETHYECKOM CBSI3U MEXY
HEOPraHWYECKUMH BEUIECTBAMU C
MTOMOIIBIO0 YPaBHEHUIN COOTBETCTBYIOLINX
XUMHUYECKUX peakuuid. PackpsiBaTh
CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJbHBIX PEaKIUil
IIOCPEJCTBOM COCTABIICHUS 3JIEKTPOHHOTO
Oanmanca aTux peakmnuii. [IpoBoauTh
peaxkuuy, MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3y4acMbIX BEILECTB,
pacrno3HaBaTh OIBITHBIM ITyTEM aHUOHBI,
IIPUCYTCTBYIOLME B BOJAHBIX PACTBOpaX.
HcnoJib30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI I03HAHUs — IPOBENICHUE,
HaOJIr0/IeHNe U ONHUCAaHUE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAL[IOHHBIE U
71a00paTOPHBIE OMbBITHI, IPAKTHYECKHE
pabotsl). [IpencraBiasaTs pe3ynbTaTsl
XHMUYECKOT0 SKCIIepUMEHTa B (popme
3allCH YPaBHEHUI COOTBETCTBYIOLINX
peaxkuuil ¥ 1e1aTh BHIBOJIBI HA UX OCHOBE.

Hroro no pasaeny
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Pa3gen 3. Xumus u ;Ku3HbL

3.1

XUMHA U KA3HD

POJ'II) XHUMHUHU B O6CCH€‘I€HI/II/I
9KOJIOTHYECKOM, SHEPreTUICCKON U
MUIIEBON O€30TTaCHOCTH, PA3BUTHH
MCIOUIINHEIL. HOH?ITI/Ie (0] Hay"IHI)IX METOdax
ITO3HAHUS BCUICCTB U XUMHUYCCKUX
peakuwuii. [IpencraBnenus 06 00X
HAyYHBIX MPUHITUTIAX TPOMBIILICHHOTO
MIOJTydeHUS BXKHEHINNX BEIIECTB (Ha
puMepax MPOHU3BOJICTBA aMMHaKa, CEPHON
KHCJIOTHI, MeTaHOJIa). YeIoBeK B MUpE
BEIICCTB, MATEPHAIIOB M XUMHUYECKHX
peakuii: XUMHS B 3JI0POBbE YEJIOBCKA;
IIPaBUJIa UCIIOJIL30BAHUS JICKAPCTBEHHBIX
IperapaToB; MpaBuiIa 0€30MacHOTO
UCII0JIb30BaHUS IIPEIapaToB ObITOBOM
XHMHH B ITIOBCEIHEBHOM KHU3HU. brITOBast
XHUMHYECKast FPAMOTHOCTh

PackpeiBaTh poJib XUMHUHU B PEIICHUU
SHEPIeTHYCCKUX, CHIPbEBBIX H
HKOJIOTUYECKUX TTPOOJIEM YEIOBEUYECTBA,
OTIMCBHIBATh OCHOBHBIC HAIIPABIICHUS
pa3BHUTHS XUMHYECKON HAYKU U
TexHoJioruu. [IpuMeHsTh mpaBuia
0e30macHOTO OOpaIleHus C BEIIECTBAMH,
WCIIOJIb3YEMBIMH B TIOBCEHEBHOM JKHU3HH,
MpaBuJjia TIOBEACHHS B IEISIX COEPEIKECHUS
3I0pPOBbS U OKPYKAOIIEH PUPOTHON
CpeJlbl; MOHUMATh Bpe/l (0MacHOCTD)
BO3JICHCTBUS HA JKUBBIC OPTraHU3MBI
OTIPEIEIIEHHBIX BEUIECTB CMbICI
nokazarens [T/IK, noscHsiga Ha mpumepax
CIOCOObI YMEHBIIICHUS 1
MPEeIOTBPALLEHUS UX BPEIHOTO
BO3JICUCTBUS. AHAIM3UPOBATh U
KPUTHYECKU OLICHUBATh MHPOPMAIIHIO,
CBSA3aHHYIO C XUMUYECKUMU IPOIIECCAMU
U UX BIIUSHUEM Ha COCTOSIHUE
OKpyXarolei cpensl. Mcrnonbp3oBarh
MOJIy4YE€HHBIC 3HAHUSI U TIPEJICTABICHUS O
cdepax AeqaTeIbHOCTH, CBA3aHHBIX C
HAYKOW U COBPEMEHHBIMH TEXHOJOTHIMH,
KaK OCHOBY JJIsSi OPUEHTAIH B BBIOOpE
cBoeit Oynymieit mpodeccnoHanbHOM
nestensHOCTH. [IpuHUMaTh yuacTue B
0o0cyxIeHIH PoOIeM XUMUIECKOU U
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9KOJIOTUYECKOW HAIIPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO IMTO3HIIUIO TIO
npo0sieMe U npeuiaraTb BO3MOXHbBIE TyTH
e€ pelieHus

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME
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