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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero oopazoBaHus pa3paboTaHa Ha OCHOBE
®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccutickoii deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepanbHOW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TrocyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu npemnopaBaHusi y4eOHOTO MpeaMera
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit denepanuu, peaqTu3yOIMHUX
OCHOBHBIC 00pa3oBaTeibHBIC MPOTPAMMBI, U OCHOBHBIX MOJOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeruy OOyYCHHsI, BOCHUTAHMS U Pa3BUTHS O0yUaAIONIUXCS CPEICTBAMU y4eOHOTrO MpeaMera
«Xumus» mas 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTaBWJIM KOHIENTYaJbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENEl, COAEp)KaHUs, pe3ylbTaToB OOydeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIe00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo HX oOpa3oBaHHOCTH. OHO  CIIy>KHUT
3aBEepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro oO0pa3oBaHUsA. OJTHU IIEHHOCTH
KacaloTCs MMO3HAHUS 3aKOHOB TPHUPOJIBI, (OPMUPOBAHUS MHUPOBO33PCHHS M OOMICH KYJIBTYpPHI
YeNoBeKa, a TakKKe DSKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
IpUpOHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00ydaroIIMXCs Ha YPOBHE CPEIHETO
o0miero oO6pazoBaHusl CpeACTBaAMH y4eOHOTO MpeaMeTa «XUMUs», CoJep:KaHue U MOCTPOCHUE
KOTOpPOTO OMNPEIEICHBl B IMPOTpaMMe M0 XHMHU C YYETOM CHEHU(PUKHA HAYKH XUMHH, €&
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOMN KHU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
Henel M NMPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UIPAaeT 0COOYIO0 POJb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyJbTyphl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy»KarolieM MUpPe KaK O eIMHCTBE MPUPOJbI U UelIoBeKa, KOTopoe (HOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHPA, OCO3HAHUS B3aMMOCBS3H
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3aMMOJECHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHUMHs cTaja
HEOTHEMJIEMON YacThI0 MHPOBOM KYIbTYpBI, HEOOXOJUMBIM YCIOBHEM YCIIEITHOTO TpyJaa U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKMX TEXHOJIOTHH HaIlpaBlIeHa HA pelIeHHE TII00aTbHBIX MPOOJIeM yCTONYMBOIO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUUYECKOM, MHUIIEBON, HKOJOTUYECKON O€30MacHOCTH U
OXpaHbI 3JJOPOBBSL.

B coorBercTBUM C OOmMMMM IeNIMU M NPUHIOUIAMH CpeJHEro oouiero oobpa3zoBaHUs
conepkanue npeamera « Xumus» (10—11 kmaccsl, 6a30BbI YPOBEHb U3YUYECHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4arouuxcs, HEOOXOIUMYI0 UM s
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKU3HBH COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsiomuMH TpeaMeTa «XUMHUs» SBISIOTCA 0a3oBble Kypchl — «Opranuueckas
xuMus» 1 «O0I1as 1 HEOPraHUIECKask XUMHUS, OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUS KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKU: CHCTEMa 3HAHUH M0 HEOPTaHUYECKOW XUMUH (C BKIFOUEHHUEM
3HaHUU U3 oOuiel XUMHUM) U opraHudeckol xumuu. GopMHUPOBAHHUE TAHHOW CHCTEMbI 3HAHUMN
Opy W3YYEHHH TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT0O0Opa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa conepxaHus KypcoB — «Opranuueckas XuMmus» u «OO0mias 1 HeopraHu4ecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHHUIO
yuyeOHOro Martepuaja M oOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KIIACCHMYECKONM TEOPHUU CTPOEHUS OPraHUYECKUX COEJUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBaX HAlOTCA B PAa3BUTUU — OT YIVIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKM AKTHUBHBIX COEIMHEHHWH. B Kypce OpraHm4eckoil XUMHM TOJIYy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHMSI, 0 XMMUYECKON peaKLuy.

[Ton HOBBIM yTIJIOM 3peHHUs B mpeaMeTe «XuUMus» 0a30BOT0 YPOBHS pPacCMaTpPHUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckass XMMHsS» OOydYarOLIMMCS MPEIOCTaBISIETC BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UILIMM,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHEeHHE (YHKIMHM 3TOro 3akoHa — OT oOoOlarouiei 1o
00BSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUH O BaKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOSCHUH, CBOMCTBAX U
IPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsercs B Kypcax 10 um 11  kjaccoB aiieMEHTaMu  COJEPXKaHMs, HMEIOUIMMU
KyJbTYPOJOTHUYECKMM M TPUKIAAHOM XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT MOHUMAaHUIO
B3aUMOCBSI3M XUMHHM C JPYTUMH HayKaMH, pacKpblBaloT €€ poib B I103HABAaTEJIbHOW U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B 00JACTU TEOPUHM U NPAKTUUYECKUX MPUIOKEHUH XMMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOsaemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYyaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIIE0BATEIbCKUX 3adad. B 1enom conepkaHue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi IOHUMaHUS (PUIOCO(PCKUX UAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTraHUYECKOI0 M OPraHWYecKoro Mupa, o0ycIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMM (akTaMH M TEOPETHUECKUMH MPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHUs
DHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTepHaJIOB.

B mnnane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHS W COLMAIM3AlMU  OOydaroUuxcs
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEP)KAaHUS M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (OPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX JEHCTBUN, MMEIOIIMX
6a30Boe 3HauUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEICHUs MPpobeM, MOUCKa, aHaIu3a U
o0paboTku uHPOpMaAIUK, HEOOXOMUMBIX JJsi NPUOOPETEHHs] OMbITa MPAKTUYECKON U
MCCJIEI0BATEILCKOM 1E€ATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B TO3HAHUU XUMUHU.

B npakTuke npenojsaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpelHero oomiero oOpa3oBaHMs, TMpPU  OMNPEAETICHUH  COJep)KaTelbHOU
XapaKTepUCTUKU IIeJied M3y4yeHHUs MpeAMeTa HamnpaBiIeHHEM I[E€PBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3HaéTcs (HOPMUPOBAHHE OCHOB XHMHYECKOM HayKd Kak oOO0JIacTH
COBPEMEHHOT0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW IESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTypel. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeIeNICHUIO 1IeJIel N3YUYEeHHUs ITPeIMETa SBJISETCS BIOJIHE ONPaBJIaHHbIM.

CornacHO aHHOM TOYKE 3pEHUs TVIABHBIMM LIEJIIMH HU3Y4YEHHUsS IpeaMmeTra «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



e (QopmMHupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBBbIE MOHSTHS,
(yHIaMEHTaJIbHbIE 3aKOHbl U TEOPUM XHMHHU, OCBOCHHUE S3blKa HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUN MHPOBO33PEHUECKOTO Xapakrepa,
O3HAKOMJICHHE C UCTOPHEN UX Pa3BUTUS U CTAHOBJICHHUS;

e (opMupoBaHME U PA3BUTUE NPEACTABICHUN O HAYYHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKHX PEaKIHii, HeOOXOAUMBIX Ul MPUOOPETeHHUS YMEHH OPHEHTHPOBATHCS B
MUpE BEIECTB M XUMUUECKUX SIBIICHUH, NUMEIOIINUX MECTO B IPUPOJIE, B IPAKTUUECKOHN U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJCHHUEM H
OOBSICHEHUEM XUMHUYECKOI0 SKCIEpUMEHTa, COOJIIOJCHHEM HpaBuUil 0€301acHOro
oOpaleHus ¢ BEIIECTBAMH.

Hapsiny ¢ 3TuM, copeprkaTtelibHasi XapakTepUCTUKa LeJiel U 3a/lad U3y4eHUus IpeaMera B
IporpaMMe 1o XMMHHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPUOPUTETAMU
B cucteMe cpenHero ooOmiero obpa3zoBaHus. CerogHss B MNpeNoAaBaHUU XMMUU B OoJbLIEH
CTENEHM OTAAETCA NPEANOYTEHHE IPAKTUYECKOW KOMIIOHEHTE COJEpXKaHUs O0yuyeHus,
OPUEHTHPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKAa 00I1e00pa30oBaTeIbHONM  OpraHU3aluH,
BJIAJICIONIET0 HE HAOOpOM 3HaHWIA, a (PYHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSMHU aKTHUBHOI'O TOJYYEHHUS 3HAHUHM U NPUMEHEHUS UX B peasibHOW >KM3HM Ul PELICHUs
IPAKTUYECKUX 3ajau.

B cBa3u ¢ 3TMM mnpu uU3yuyeHMM mpeaMmera «XUMHUS» JAOMHHUpPYIOLIEe 3HAauYeHUe
IPUOOPETAIOT TaKUe 1IeJIU U 331a4H, KakK:

ajanTanyMs  oOydyarolMXCsi K  YCIOBHMSIM  JMHAMUYHO  pa3BHUBAIOLIErocs  MHpAa,
(GopMUpOBaHHE HHTEIUIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caMo0Opa3oBaHMIO,
COTPYAHHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATUIO TPaMOTHBIX pPELIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEUIECTBAMH U UX PUMEHEHUEM;

dopmMHpoBaHHE Yy OOYYalOIUXCsA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
MMEIOUINX YHUBEPCAIbHOE 3HAUEHUE JUUISl PA3JIMUYHbBIX BUJOB JESATEIILHOCTH: PEIIEHUs Ipodiem,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHUs OIbITa
JeSTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B IO3HAHWU XHMMHUH, a TaKXkKe Ui OLIEHKH C
HO3HULUN HKOJIOTHUECKOH G€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKHX MTPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEY;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaJn3a yueOHOW U Hay4HO-TIOMYJISpHOW UH(OPMALIUY XUMUYECKOTO
COJIEp/KaHUS;

dbopMupOBaHUE U pa3BUTHE y O0YUaAIOUINXCSA ACCOIMATUBHOIO U JIOTHYECKOTO MBIIIIEHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaomuxcs yOexIEHHOCTH B T'yMaHHUCTHYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pElIeHUHd TJ00albHBIX MpoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHMUS, IONOJHEHNS JHEPreTHYECKUX PECYPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHSI, OCO3HAHHUS HEOOXOJUMOCTH OEpeKHOro OTHOIIEHUS K TMPUPOJE U CBOEMY
3/I0pOBbBIO, a TaK)XKe MPUOOPETEHUS OIBITA MCIOIb30BAHUS MONYUYEHHBIX 3HAHUHN TS IPUHATHS
IPaMOTHBIX PEIICHUN B CUTYalIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBICHUSMHU.

B yuyeOHOM maHe cpemHero obmiero o0pa3oBaHUs NpeAMeT «XHUMHUs» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTi «EcTecTBeHHO-HAYYHbIE TPEMETHD.



OO01mee 9nciio 9acoB, OTBEACHHBIX U M3YYCHHs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpazoBanusi, cocrapisier 68 vacoB: B 10 knacce — 34 uvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 gac B Heneo).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHMYecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYECHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnueckux coeauHenuii A. M. bytneposa,
e€ OocHOBHble NOJOXKEHUA. CTpyKTypHble (OpPMyYJIBI OpPraHMYECKMX BellecTB. l'omonorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenknartypa
OpraHMYECKUX COEIMHEHUHN (cucreMarudeckas) U TpHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIICH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB M UX MPEBpAIllEHUI: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BELIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB 10
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyTIIMBaHUE U FTOPEHUE).

Yraesonopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPEJCTaBUTENIN AJIKAHOB: (PH3MYECKME M XHUMHYECKHE CBOWMCTBa (peakiuu 3aMeUuleHUs |
TOPEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOWCTBA (peakiu TUIpUPOBAHMS,
raJIor€HUPOBAHMUS, THIPaTalluY, OKUCIICHUS U MOJIMMEPHU3aLNN ), TOIy4YEHUE U IPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u metunOyragauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). IloayyeHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psii. AUeTuieH —
POCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUE€ U XUMUUYECKHE CBOWMCTBA (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TOJIyueHHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuveckue ceoucmea (peakyuu 2ai02eHupPoOsanus U HUMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YIieBOJOPOAOB. [IpupoHbIii ra3 U MomyTHbIE HEQTSIHBIE Ta3bl.
Hedts u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHi, KaTamUTHYeCKHit), mupoau3. [IpoaykTel nepepaboTku He(TH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThl €ro NepepadboTKH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB U UX MPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, kojutekiun «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJECHHE INPAKTHUYECKOW pPaOOTHI:
MOJIyYEHHUE TWICHA U U3YUYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTA pEeaKkIHH IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamue oprannyeckue coeMHEHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHue, (GU3NYECKue u
XHUMHUYECKHE CBOICTBA (peaklUMu ¢ aKTUBHBIMU MeETaJUIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHue. BogopoaHbie cBsI3u MeXay MOJIeKyJaMH cIUpToB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHble CHUPTHI. OJTWICHIVIMKOIb W TJIMLEPHH: CTPOECHME, (U3HUECKUe U
XMMHYECKHE CBOMCTBA (B3aMMOAEHCTBHE CO IIETOYHBIMUA METAJNIAMH, KA4YECTBEHHAsl peakLns Ha




MHOTOATOMHBIE CHUpPTHI). JlelicTBME Ha OpraHu3M uejoBeka. [IpuMeHEHHWE TiullepuHa U
STUJICHTJIUKOJISL.

@DeHo: CTpOeHHE MOJEKYJbl, (QU3NYecCKue U XHUMHUYECKHEe CBoiicTBa. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowusvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHUYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAaUECTBEHHBIE pEAKLMH),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAst M YKCYCHast KUCIIOTHI:
CcTpoeHHe, PU3nYecKue 1 XUMUYECKUE CBOMCTBA (CBOIMCTBA, 00IIKeE /Ul Kilacca KUCIOT, pPeaKus
TepudUKaNMK), TOoNyudeHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENIN BBICHINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIIEE ICHCTBHE.

CrnosxHble 3¢upbl KaKk MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorndeckas poib KUPOB.

YrneBoabl: cocTas, KiaccupuKanus yriaeBo1oB (MOHO-, TU- U Moucaxapuisl). [ mroko3a —
INPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOSHHSI MOJICKYJIbI, (PU3NYECKUE M XMUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom menu(ll), okucieHme amMMHadyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXACHHE B IPUPOJIE,
npuUMeHeHue, ouonorunyeckas poib. Potocunte3. OpykTO3a Kak U30MEP IIIFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEUII0I03bL.
Ou3nyecKkue 1 XUMUUECKHE CBOMCTBA Kpaxmaina (THIpOan3, KaYeCTBEHHAs PEaKIusi C HOAO0M).

OKCHepUMEHTAJIbHBIE METOJbl W3Y4YEHHsS BEIIECTB M MX IPEBPALICHUI: IMPOBEJIEHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaom wmenu(ll)), MHOroaroMHbBIX
crupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciieHHE
aMMHUauHbIM pacTBOpoM okcuga cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
Kpaxmajia C HMOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnble 3agadu.

Bblunicienuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEaKIHMM IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKUCIOTBI Kak amQoOTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha MpuUMepe TJMIMHA). buojorumueckoe 3HaueHUe
amuHOKuCIOT. [lentumsl.

benkn xak NpUpOAHBIE BBICOKOMOJEKYJISIpHBbIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWMCTBAa OEIKOB: THUAPONIM3, JCHATypalus,
Ka4eCTBEHHBIE pEaKIIui Ha OeJKH.

OKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MPEeBpAILEHUI: HaOoeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OeNKOB MpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomoieKyIsIpHBIEC COCTUHEHUS

OcHOBHbBIE TIOHSITUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEOHSAS MOJIEKyJspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUIN — MOMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

OKCHEpUMEHTAJIHBIE METOJIbI M3YUYEHHs BELIECTB M HUX MPEBPAILEHUIN: 03HAKOMIIEHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayYyKOB.

MexnpeamMeTHbIE CBSI3H.



Peanu3zanust MexXnpeaMETHBIX CBS3EH MPU MU3yYEHUU OpraHudeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaKk H
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMU JIJISI OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmme ecTecTBEHHO-HAYUYHBIC TOHSATHS: SBICHHE, HAy4YHBIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PUKAIMS, TEPUOJUIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dwusuka: Marepus, YHEPIUs, Macca, aToM, IEKTPOH, MOJICKYJIa, SHEPreTUIECKUN YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPCHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIKH, YIIEBOABI, KUPHI, DEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHOJOoTHsI: HUIIEBBIC MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO TTUTAHUS, MOIOIIHE CPEJICTRA,
JICKAPCTBEHHBIC U KOCMETUYECKHUE MPenapaThl, MaTCPHAaJIbl U3 NCKYCCTBEHHBIX M CHHTETHUSCKHX
BOJIOKOH.

11 KJIACC
OBILIAA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0OCHOBBI XUMHHU

XUMUYEeCKUN dleMeHT. AToM. Sapo aroma, H30TONBL. JEKTPOHHAs OOOJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, S-, pP-, d- anmemerTh. OCOOCHHOCTH
pacrpeziefieHus: 3JEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHas KOH(DUTYpaLns aTOMOB.

[lepuonnueckuii 3akoH u Ilepmoanueckas cucrtema xumudeckux siaeMmeHtoB J[. U.
MengeneeBa. CBs3p nepuoAHYEcKOro 3akoHa U llepuonnueckoil cucTEMBl XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 rpynnam 1 nepuojam. 3HauyeHue NEePUOINYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHUUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEMNoJIsipHasl W TOJSpHas, MOHHAs, MeTajindeckas). MexaHu3mbl 0Opa3oBaHMs KOBaJECHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHast cBs3s. BaneHTHOCTD.
DIEeKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHbI: KaTHOHBI U AaHUOHBI.

BemtecTBa MOJEKYyJISIpHOTO U HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPbL. MaccoBas 10J1st
BEIL[ECTBA B paCTBOPE.

Knaccudukanus HeopraHudeckux coeauHeHud. HomeHkmatypa HeEOpraHUYecKux
BEIECTB. ['€HeTHueckas CBSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX peakIuil B HEOpraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBpaAICHUS
SHEPTUH NIPU XUMHUYECKUX PEaAKITUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (GakTopoB. OOpaTUMbIE pPEaKIIUU.
Xumnueckoe paBHOBecHe. (DAaKTOpbI, BIUSAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnekTponuTrdeckas aucconuarnus. CuimbHble W cliadbie 37eKTponuThl. Cpena BOJTHBIX
PacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHasl, IIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIUH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyUYEHMs] BEIIECTB M HMX IMPEBpPALICHUN: JEMOHCTpALIUS
tabmun «lleprognueckas cuctema xumuueckux sjeMeHToB J[. M. MenaeneeBa», u3ydeHue



MoOJeNIed KPUCTAUIMUECKHX PEmETOK, HAOMI0eHHe | OMNHCaHWUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3floKEHHE MEpPOKCHAAa BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBLHOIO MHAMKATOPA, PEaKIMH
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BiusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU pEaKIUM».

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSAM XUMUYECKUX PEAKLIHM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TMTOHATHUS «MACCOBAs JI0JIs BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnbl. Ilonmoxkenue HemeramioB B Ilepuonnueckoi cUCTEME XUMHUYECKHUX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DuU3MUECKHE CBOMCTBA
HEMETAIIOB. AJUTOTPONHS HEMETAJIOB (Ha IpUMepe KUCIopoia, cepsl, (hocdopa u yriiepoaa).

XWMHYECKHUE CBOMCTBA BAaXHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHUM (OKCHIO0B, KUCIOPOACOAEPKALTUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUN.

Meramnel. [lonoxenue metaioB B [lepuoandeckoi cucremMe XMMUYECKUX 3J1eMeHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JIOUYEK aTOMOB MeTauioB. OOmue
¢duszuueckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HANPSKECHUN
METaJIJIOB.

XWMHYECKHE CBOWCTBA BAKHEHUINIMX METAUIOB (HATPWH, KaJWi, KajabIlMd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

O6mmue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenrne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHUS BEUIECTB M HMX NPEBPAIICHUI: H3yUYEHUE
KOJUIGKIIMM «MeTayuibl M CIUIaBbl», 00pas3loB HEMETa/UIOB, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/7a4, HaONIOJIEHWEe W  OINKMCAaHWE JIEMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBME TUAPOKCUIA ATIOMUHUS C PACTBOPAMHM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peakuuy Ha KaTHOHbBI METAJJIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YUYacCTBYIOIIMX B PEaKIMM BEUIECTB, pacuérhl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS 4 KM3Hb

Ponps xuMuu B obecriedeHIH SKOJOTUYECKON, SHEPTETUUECKOM U MUIIEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOJaxX ITO3HAHMS BEIIECTB M XUMUYECKHUX
peaKuuii.

[IpencraBnenuss 00 OOmUX HAYYHBIX MPUHIMUIAX [POMBIIICHHOTO TOMyYeHUs
BaKHEUIITNX BEIIECTB.

UYenoBek B MHUpE BEUIECTB U MAaTEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKW, CTEKJIO, KepaMuKa, MaTepuaibl I SJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEPAIbHBIC yI0OpEHUSI.

XuMHsT U 3]I0POBBhE YEJIOBEKA: IMpaBHJIa HMCIOJBb30BAaHUS JICKAPCTBEHHBIX IPEMapaToB,
npaBuiia 6€30MacHOTO UCIOIh30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanmu3anius MeXNpeAMETHBIX CBSA3€H MPU M3yUYeHUU OO0IIel U HEOPraHUYEeCKOW XMMHU B
11 xnacce ocymiecTBiseTCs Yepe3 MCIOJb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHbIX MOHSTHH,
TaK M MOHSTHM, SIBISIOUUXCS CUCTEMHBIMH JJIsi OTACNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe TOHSITHS: HAy4YHBIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaJm3, CUHTE3,  Kiaccu(uKaius, MNEePUOJUYHOCTh,  HAOMIOIEHHWE,  DKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3BMEPEHUE, SBJICHUE.



®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOI,
paZlOaKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIMUUHBI U €IMHULIBI X U3MEPEHHUSI, CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

Texnonorus: XUMHYECKasi  MPOMBIILJICHHOCTb, METaJTyprusi,  MPOU3BOJCTBO
CTPOUTENIBHBIX MaTepHajoB, CeNTbCKOXO035HCTBEHHOE POM3BO/ICTBO, nuIieBas
MPOMBINIIEHHOCTh, (papMalneBTUYecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, 3JEKTPOHHAS MPOMBIIUICHHOCTD,
HAHOTEXHOJIOTUHU.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
IpoTrpaMM CpPEAHEro oOIIero oO0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B coorBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS Mpeamera «XHUMHS» Ha YPOBHE CpeJHero ooimero obpazoBaHus
BBIJIETIEHBI CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHHE O0YYaIOUIMMHCS POCCUHUCKON Tpa)KIAaHCKOM HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYUEe MOTUBALMU K 00y4EHUIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TFOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBATbCS B CBOEH JESATENbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHU, TMPUCYIIUMHU LEJIOCTHOM CHCTEME XHUMUYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KyJNbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTbH JKU3HEHHBIE IJIAHBI.

JIm4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MpeaMera «XHUMHsD JOCTUTAIOTCSI B EIUHCTBE
y4eOHOM M  BOCHUTATENIbHON JEATEIbHOCTH B COOTBETCTBUUM C€ T'YMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXIAHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNPAaBWIAMH TOBEICHHS,
CHOCOOCTBYIOLIMMHU MpOLIecCaM CaMOIO3HaHUs, CAMOPa3BUTHUS M HPABCTBEHHOI'O CTaHOBJICHUS
JMYHOCTH 00yYaromuxcsl.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOpPMUPOBAHHOCTH
OMbITa IIO3HABATEJIbHOM M TNPAKTHMUECKOH JAESTENbHOCTH OO0YyYarolMXcsi M0 pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

0CO3HaHMsI O0YYaIOIUMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 003aHHOCTEH, YBaXKEHHUS K
3aKOHY U NMPaBOMNOPSAKY;

MPEACTABICHUS] O COIMAIbHBIX HOPMAaX M MpaBUIaX MEXKIMYHOCTHBIX OTHOIICHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
pelIeHnH y4eOHBIX U IT03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHUX
IIPU aHAJIM3€ Pa3INYHbIX BUIOB yU€OHOMN AESTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacleIHI0 OTE€YECTBEHHOMU
XUMUH;

YBa)XEHUsI K IpOIIecCy TBOpPUECTBA B OOJACTU TEOPUM M MPAKTUUYECKOrO NPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JOCTHIKEHUS HAyKH €CTh Pe3yJbTaT JUIMTEIbHBIX HaOIIOICHHUIH,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPpyZa YYEHBIX U IPAKTHKOB;

MHTEpECA M II03HABATEJIBHBIX MOTHUBOB B IIOJIYYEHMH M IOCIEAYIOIIEM AaHAJIU3€
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHON XUMMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;



CIIOCOOHOCTH OIICHMBAaTh CHUTYallid, CBS3aHHbIE C XUMUYECKUMH SBICHUSMHU, U
IIPUHUMATb OCO3HAHHBIC PELICHUs, OPUECHTHUPYSACh HAa MOPAJIBbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEJICHUE W IIOCTYIIKM CBOMX TOBApHILEH C IMO3UIUHI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOro M Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DU3MYECKOMY U TICUXHUYECKOMY 3/10POBBIO;

coOirofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BeUleCTBaMH B OBITY, MMOBCEAHEBHOMN
J)KA3HU U B TPYJIOBOU JIEATEIILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
IIOBEJICHUS B CUTyalUsIX, YTPOKAIOIINX 310POBbIO U )KU3HU JIOCH;

OCO3HAHHUA TMOCJIEJCTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJICHUS alIKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-MCCIIEI0BATEIbCKOW JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUHM IMPAKTUYECKUX 3alad COLMAIbHON
HAIPAaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQPECcCCHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TPYAY, JHOJIAM TPyJa U pe3yJIbTaTaM TPYI0BOM ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHJAMBUIYabHOM TpaeKTOpuH OOpa3oBaHMs,
Oynmymei mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX ITUTAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIIeCcTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 11€71€CO00pa3HOro OTHOLIEHUS K MPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MpoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

0CO3HaHMsI HEOOXOIMMOCTH HUCIOJIB30BAHUS TOCTUKEHUN XUMHHU JJIs1 pellieHHs] BOIPOCOB
PalMOHAIBHOTO IIPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENPUATHUS NEHUCTBUM, NMPUHOCAIIMX BPEI OKPYXKAIOLIEH MPUPOLHOM cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeIIpUHUMAEMBbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUs, JKOJOTHYECKOM KYJIbTYpbI, OIIbITa
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
M03HABATEJIbHON, KOMMYHUKATHBHON M COLIMAIbHON MPAKTHKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOATH UJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paloHaIbHOIO HAYYHOTO MBILIUIEHHUS, CO3JaHUH LEI0CTHOTO MPeICTaBIeHUsI 00 OKpYKaroIIeM
MHpE KaK O €IMHCTBE IMPUPOABI M YEIIOBEKA, B IO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEW WU
pelIeHny IpobiieM COXpaHEeHUsl PUPOIHOTO PaBHOBECHS;

yOex1EHHOCTH B 0CO00M 3HAUMMOCTH XHMMHUHM JJsi COBPEMEHHOW LMBWIM3ALMU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/aHUM HOBOM 0a3bl MaTepuaIbHOU
KyJbTYpPBI, PEUICHUH TI00ATBHBIX MPOOJIeM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
HHEPreTHYECKOl, NHUIIEBOH M DKOJOTMYEecKoW Oe30MacHOCTH, B PA3BUTHU  MEIUIIMHBI,



00€ecTeueHnH yCIIOBUM YCTICIITHOTO TPY/a M SKOJOTHYECKH KOM(DOPTHOM KUZHH KaXKIAOTO WICHA
00I11eCTBA;

€CTECTBCHHO-HAyYHOW TPAaMOTHOCTH: TIOHUMaHHUs CYIIHOCTH METOJOB TIIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX, CIIOCOOHOCTU MCIOJIL30BATh MONyYaeMbIe 3HAHUS IS
aHajau3a U OOBSCHEHHUs SBJICHUN OKPYXKAIOIIET0 MHpa M MPOUCXOIIIIMX B HEM HM3MEHEHUH,
YMEHHUS JIeJIaTh 000CHOBAaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C 1ENBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOIb30BaTh XUMHUECKUE 3HAHUS ISl PEIIeHUs TpoOiemM
B PCATbHBIX )KU3HCHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKOMN A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHHIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUM TIO XHUMHH B COOTBETCTBHUM C JKU3HCHHBIMU
MOTPEOHOCTSAMH,

UHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX cdepax mpodecCHOHATHHOU
JIESATEeTLHOCTH.

METAINPEMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yNbTaThl OCBOCHUS Yy4eOHOro mpeamMera «XUMHUS» Ha YpOBHE
cpeaHero o0miero 0opa3oBaHus BKIIFOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYHAIOIMIMXCS MEXKIUCHUIUTMHAPHBIC
(MexXTpeaMeTHbIe) O0IIeHAYYHbIE TTOHATHS, OTPAXKAIOUUE 1[EJIOCTHOCTh HAYyYHOU KapTUHBI MUPA
U crieruuKy METOJIOB NTO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
9HEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeI0BaHNE, HA0II0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

VHUBEpCAJIbHBIC  y4eOHBIE  JIEHCTBUSA (TTo3HaBaTeIbHBIC, KOMMYHHKATHBHBIEC,
perynatuBHble), oOecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TIpaMOTHOCTH U
COIMATbHOM KOMIIETEHITUU 00yJarOIINXCsl;

CIIOCOOHOCTh ~ OOy4alOIIUXCSl ~ HCIONb30BaTh  OCBOCHHBIE  MEXIAMCIUILIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS M YHHUBEpCaJIbHbIE Y4YeOHBIC IEHCTBHUS B IIO3HABATEILHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU yUeOHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

ORJ1aieHHe YHHBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH €HCTBUSIMU:

1) 6a30BbIe JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITEIbHO (OPMYJIUPOBATh W aKTyaIM3UpOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapaMmMeTpbl W KPUTEPUU HX JTOCTHIKECHUS,
COOTHOCHUTH Pe3yJbTaThl ACITEILHOCTHU C TIOCTABJICHHBIMU IIENSIMH;

UCIIOJIb30BaTh TP OCBOCHUHM 3HAHHWNA TPHEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIHE MOHITHS JTSI OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHUH TSI KIIAaCCU(UKAIIMY BEUIECTB U XUMHUYECKHUX PEAKIIHIA,

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy N3Y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXXJCHUS (MHIYKTHUBHBIC, JACIyKTUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBJICHHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh B TMPOIIECCe MO3HAHUS, UCIIOIB3YEMbIe B XHMHH CHMBOJUYECCKHE (3HAKOBBIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XUMHYeckass (opMysa, YpaBHCHHE XHMHUYSCKOH peakIMu — TPH pPEIICHHH Y4YSOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 33734, IPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS
JUTSI BBISIBJICHUS XaPaKTEPHBIX MTPU3HAKOB U3yYaeMBbIX BEIICCTB U XHMHUSCKHUX PEAKIIHH.

2) 6a3oBbIe HCCIAeA0BaATENbCKHUE el CTBUS:



BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB U XUMUYECKUX PEAKIUN;

dopMynHMpoBaTh IENM M 33Jaud  HMCCIEJOBAHHUSA, HCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIHPOBAHHBIE BOIPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIQJIETh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS YUYECHUYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpPOIEcca, CaAMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIHTATOB HCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJEIaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKON HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pELICHUS
IPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOOB I103HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
AaHATM3UPOBaTh HMH(DOPMAIIMIO PA3IMYHBIX BHIAOB M (OPM MpencTaBlICHUS, KPUTUYECCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dopMyJIMpoBaTh 3ampochl M NPUMEHATH pa3jIMuYHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMaIiu, HEOOXOAUMOH J171s1 BBITIOJHEHUS YUEeOHBIX 33/1a4 ONpeIeIEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OPMY HpEACTaBICHUsT HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM S3bIK B KayecTBE CpeAcCTBa INpu paboTe € XUMUYECKOU
uH(poOpMallMel: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOJIBI, (hopMyIIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

Ogi1aieHHe YHHBeEPCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CY>KAaeMOi TeMbl B XOJ/i€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU TMPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYIIaTh C TNpPE3EHTAlMell pe3yJbTaTOB IO3HABATEIbHOW JAEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIpU  BBIIOJHEHUH XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUUYECKONM pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3anuy y4eOHOro mpoekTa U (OpMYJIHpPOBATH BBIBOJBI MO pPE3yJibTaTaM MPOBEIEHHBIX
MCCJIEIOBAHMM MYTEM COTJIACOBAHUS TIO3UIUH B X0J1e 00CYX ACHUS 1 0OMEHA MHCHHSIMHU.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTb,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aroOpuT™M JAEUCTBUN NPU BHIOJHEHUHM Y4E€OHBIX M HCCIENOBATENbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YUETOM MOJyuYeHHUs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKIUX;

OCYLIECTBIISAITh CAMOKOHTPOJb CBOEH [JEATEJIBHOCTM Ha OCHOBE CaMOaHalu3a u
CaMOOILICHKH.

HPEIMETHBIE PE3YJIbTATHBI
10 KJIACC
[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMuUsh» OTPaKaroT:
c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XWMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAYYHOW KAapTUHBI MHpaA, PO XMMHUU B TO3HAHWUU SIBICHUNW MPUPOIBI, B (POpMHUPOBAHUU
MBILUICHUST W KYJBTYphl JIMYHOCTH, €€ (YHKIMOHAJIHLHOW TPAMOTHOCTH, HEOOXOAMMOM s



pelleHusT TPaKTHUYECKUX 3a7ady M OKOJIOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
310POBBIO U IIPUPOJHON Cpeae;

BJIQJICHUE CHUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATAOIINE
HNOHSTUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
JIEKTPOOTPUIIATENILHOCTh, XMMHUYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJIAPHBIA 00BEM, YITICpPOIHBIA  CKEJeT,
byHKIMOHAIbHAS TpyMNa, paiuKal, H30Mepus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOAEpIKAIIME COCAUHEHUS, MOHOMED, IOJIMMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHHUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUSI OpraHMUeCKUX
BeuiectB A. M. bymiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUYECKUE 3HAHHUs, JEXKAIIUEe B OCHOBE IMOHMUMAaHUs
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJyYeHUHU U 0€30aCHOM MCIOJB30BaHUHU BAKHEUIIUX OPTaHUYECKUX BEUIECTB B ObITY
U TIPaKTUYECKOM J1eATEIbHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS IIPU OMMCAHUU COCTABA, CTPOEHUS U
MIPEBPAICHUI OPraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JJIsl COCTABIJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYIT OpraHMYECKUX BEIECTB
U YpPaBHEHUN XMMHUYECKHX pEaKLUWi, U3rOTABIMBATh MOJEIN MOJIEKYJ OpPraHMYECKHUX BEIIECTB
JUISL WIUTIOCTPALIUU UX XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUI YCTAHABIMBATh MPUHAIJIEHKHOCTh U3yUEHHBIX OPraHU4YEeCKUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIACCY/TpyIe COeIUHEHUN
(YrieBomopobl, KHCIOPOJA M a30TCOAEpXkAlllU€  COEIAMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
MPUBOAUTH TPUBHAJIbHBIE HA3BAHMS OTICIBHBIX OPTaHMYECKUX BEIIECTB (ITHJICH, MPOIMJIEH,
aleTUIIeH, STWICHIVIMKOJb, TIUIEpUH, (QeHod, GopManbAeTui, aleTaabIerui, MypaBbUHas
KHCJIOTA, YKCYCHasi KMCJIOTa, OJIEMHOBAsl KMCIIOTA, CTEapUHOBAsl KHUCIIOTa, IJII0K03a, PPyKTO3a,
Kpaxmal, [eJUTI0JI03a, TITUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OIPEACNIATh BHUJIbI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh yYMEHUSI MPUMEHSTH TOJOKEHUS TEOPUU CTPOEHHUS OPraHUYECKUX
BemiecTB A. M. byTtinepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (UIMYECKUE U
XUMHYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENIEH PA3IMUHbIX KIACCOB OPraHUYECKHX BEILECTB
(MeTaH, 3TaH, OSTWIEH, NPOMWIEH, aleTHieH, OyraaueH-1,3, merunOyramuen-1,3, OeH301,
METaHOJ, ITaHOJ, ATUJIEHIJIMKO/b, TJIUUEPUH, (PEHOJ, aleTalbJeru]l, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmai, IeJUI0JI03a, aMUHOYKCYCHas KHCIIOTa), HWUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX DPEAKIIUNA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOUYHUKHU YTJIEBOJOPOJHOTO ChIPhS
(HedTh, TMPUPOHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpPUMEHEHHUE
MPOIYKTOB MEpepaboTKH;

c(OPMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM NPOAYKTAa PEAKIUU 1O HU3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXO/HBIX BEIECTB WM MIPOAYKTOB PEAKIINHN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUSI, HCHOJIb3YyeMbIX B XUMHUM MPU HM3YYEHUH BEUIECTB U XHUMHUYECKUX SIBICHUU
(HaOnrofieHHe, UW3MEpEeHUe, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BaTh CHCTEMHBIE



XUMHMYECKHE 3HaHUS IS IPUHATHUS PELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYaIUIX, CBI3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHHMH COOJIOAATH IpaBUjIa MOJIb30BAHUSA XMMHUYECKON MOCYAOH U
71a00paTOPHBIM 000PYZIOBAaHUEM, a TAKKE IpaBHiIa OOpAIEHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHSAMHU 110 BBIIIOJHEHHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XWMHYECKHUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYEeCKUX BEILECTB IPU HAarpeBaHMH, MOJyYEHHE STHIIEHA M M3yYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEIIECTB, JEHaTypauus O€IKOB Ipu
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHHKH O€30MaCHOCTH
npu oOpalieHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 000pYIOBaHHEM, MPEACTABIATh PE3YJIbTATHI
XMMHYECKOIO 3KCIEpUMEHTa B (hOpMe 3alUCH YpaBHEHUH COOTBETCTBYIOIIMX pEAaKUUH U
(bopMyIHpOBATH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

C(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
M0JIy4aeMyI0 U3 Pa3HbIX UCTOUHUKOB (CpeICTBa MaccoBO UHpopMmanuu, IHTepHET U ApyTHUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYAOBOH [EATENbHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karollel NpUpOAHOM Cpelbl, 0CO3HAaBaTh ONACHOCTb BO3AEUCTBHS HA JKUBbIE OPraHU3MBI
OnpeAeNEéHHBIX OpPraHMYeCKUX BeUIeCTB, MoHMMAas cMbici mnokaszarens [1/JIK, mosicHsaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUs UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEKA;

JUId O0YyYaroLMXCs ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE NPUMEHATH
3HaHMsI 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BELECTB U XUMUYECKUX SBJICHUI;

JUIs  CHeNbIX W ClIa0OBUIAMIMX OOYyYaroIMXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOYEYHYIO cucTteMy obo3HaueHuit JI. bpaiins ans 3anucu xuMudyeckux (popmyoi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOm@ass W HeopraHuyecKas XUMHs)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XWMHUYECKOW COCTABISIONIEH €CTECTBEHHO-
HAYyYHOW KapTUHBI MHpaA, PO XWMHUU B TO3HAHUU SIBICHUW NPUPOIBI, B (POPMHUPOBAHUU
MBILUIEHUSI U KYJbTYpbl JIMYHOCTH, €€ (YHKIHMOHAJIBHOW TPAaMOTHOCTH, HEOOXOIUMOW st
pelIeHUsT NPaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATArOIINe
NOHATHS (XUMUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAIIH AaTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIPHBIH O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPULIATENLHOCTh, CTENEHb
OKHUCIJICHHS, XUMHUYecKas CBs3b (KOBaJIEHTHAas, HWOHHAs, MeETaJJIM4yecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pEaklMid, pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAsT TUCCOLMAIUS, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKOH  peakIuH, XHMHYECKOe paBHOBECHE); TEOPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUS U NPEBPAILLECHUS DHEPTUU NMPU XUMHUUYECKHUX
peaxknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHM SI3bIK XHMHMHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(dakTosornuecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYyUYEHUU U OE30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUI BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aUMOCBS3b, HCIIONb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX MPEBPALLICHU;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJIB30BATh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
dbopMynl BelIECTB W YpaBHEHUN XHMHUYECKUX PEAKIUil, CUCTEMAaTHYECKyI0 HOMEHKIIATypy



(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTMACIBHBIX HCOPraHMYECKUX BemlecTB (yrapHblii ras,
YIJEKUCIBbIA Ta3, aMMHUaK, raméHas M3BECTb, HErall€Has W3BECTb, NUThEBAs COJa, MUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEACATh BAICHTHOCTD U CTETIEHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3TUYHOIO COCTaBAa, BUJ XUMHUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKONH PEIIETKH KOHKPETHOIO
BellecTBa (aToOMHasi, MOJIEKYJsipHas, MOHHAs, METAaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUUECKUX BEIIECTB
10 UX COCTaBY K ONpPEeACNEHHOMY KJIACCy/TpyIIe COSAMHEHUH (MPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUDI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBbHYI0 U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepu30BaTh OSJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. U.
MeneneeBa, HCHONB3YS TMOHITHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIH», «IHEPreTUUECKHUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMYECKHUX D3JIEMEHTOB M MX
COeIMHEHUH 1o nepuoAam u rpynnam Ilepuoguyeckoil cucrembl XuMuueckux snnementos . M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHIl XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, MOJATBEPKIATh CYyIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXKIY HEOPraHMYECKUMMM BEIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHUS KJIaCCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3InYHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyroliux BEMIECTB, TEIUIOBOMY J(h(eKxTy peaxiuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YYaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpalEHHBbIC YPaBHEHUS PEaKlUii MOHHOTO OOMEHA, yUWTHIBas yCIOBHS, MPU KOTOPBIX TH
peakuuu UAYT A0 KOHIIA,

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, MOATBEPKIAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaThb OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJAHBIX paCTBOPaX HEOPTAHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYLIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHHSI AIEKTPOHHOTO OajlaHca ATUX peaKIuii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauuYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh XHMHUYECKHE IPOLECCH, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYeHUsI CEPHON KHUCIIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
MpeJCTaBICHU 00 OOIMX HAyYHBIX MPUHIIUIAX M JKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAWTH BBIYMCIEHUS C WCIOIH30BAHUEM TOHSTHUS
«MaccoBasi 0Nl BEIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHUI Ta30B MPU XUMHYECKHX
peakIMax, Macchl BeIlecTBa WM 00BbEMaA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBa, Macce
Wi 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOro 3¢ ¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBWJIA MOJB30BAHUS XUMHUYECKON TMOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)Ke MpaBHUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUHUSMHU MO BBIIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;



c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNM OSKCIEPUMEHT
(paSJIO)KeHI/Ie IepokCcuaa BOAOPOAA B MPUCYTCTBHU KaTajlu3aTropa, OIMPCACICHUC CPCAbI
pacTBOpPOB BCIIECCTB C ITOMOIIBIO YHI/IBepcaJ'IBHOFO HHAWKATOpAa, BIMAHUC PA3JIMYHbIX (baKTOpOB
Ha CKOpOCTL XI/IMI/I‘-IGCKOfI peaKHI/II/I, peaKI_[I/II/I HNOHHOI'O O6M€Ha, KAQ4CCTBCHHEIC peaKI_[I/II/I Ha
Cyﬂb(i)aT-, Kap60HaT- U XJIOpHUA-aHUOHBI, HAa KaTUOH aMMOHU, pemeHHe BKCHepI/IMeHTaHBHHX
3aga4 I10 TeMaM <<MeTaJIJIBI>> nu ((HeMeTaHHBI») B COOTBCTCTBHH C HpaBHJIaMI/I TCXHUKHU
6630HaCHOCTI/I Ipu O6paH_[eHI/II/I C BeIIeCTBAMHU U J'Ia60paTOpHI>IM O60py,Z[OBaHI/IeM, npeaAcCTaBJIsATb
p€3yHBTaTBI XUMHUYCCKOTI'O C—)KCHepI/IMeHTa B (bopMe 3aIlIucu ypaBHeHI/Iﬁ COOTBGTCTBYIOIJ_II/IX
peaKI_[I/Iﬁ nu (bOpMyJ'II/IpOBaTL BBIBOJIbI HA OCHOBC 3THUX pCSyJ'IBTaTOB;

C(l)OpMI/IpOBaHHOCTb yMeHI/If/'I KpI/ITI/I‘-IeCKI/I aHaJII/ISI/IpOBaTL XI/IMI/ILIGCKyIO I/IH(i)OpMaI_II/IIO,
nonyqaeMon U3 Pa3HbIX HCTOYHHUKOB (CpeI[CTBa MaCCOBOﬁ KOMMYHHKAIlUH, I/IHTepHeT n
APYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUia JKOJOTHYECKH IIEIeCO00pa3HOro
IIOBCACHHUA B 6I>ITy nu pr[[OBOfI OCATCIIBHOCT B ILICIIAX COXpaHCHI/IH CBOCIO 3I[0pOBI)$I nu
Oprxcanmeﬁ HpHpO,Z[HOﬁ Cpcabl, OCO3HABATh OIIACHOCTb BO3I[6fICTBI/IH Ha JXMBBIC OpPraHHU3Mbl
onpeeNEHHBIX BEIIECTB, TOHUMAasi cMbica nokaszarens [1JIK, mosicHaTs Ha mpuMepax crocoOb
YMeHLI_HeHI/IH U IpCaAOTBpallCHUA UX BPCAHOI'O BOS,Z[GfICTBI/I)I Ha OpraHu3M 4YCJIOBCKA,

JUIA 06yqa101111/1xc;1 C OFpaHI/IquHBIMI/I BO3MOXHOCTIMHU 3[[0p0BI)$[Z YMGHI/IC HpI/IMeHSITI)
3HAHUA 06 OCHOBHBIX ,Z[OCTyrIHBIX METOAaXx IMO3HAHUA BCIICCTB U XUMHUUYCCKUX HBHCHHﬁ;

JUISL  CJICTIBIX W CJIA0OBUAAIIMX OOydYaloOMUXCS: YMEHHE WCIIONIb30BaTh pelbeHO-
TOUEYHYIO cucTeMy 0003HaueHuit JI. bpaiins ans 3anucu XuMuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne i/ I:;;arn:;};{o;::me PAIIEIOB HTEM Beero Kontpoabubie IIpakTuueckue f:g;g)f 0(:2::‘])“““ e
padoThI padoThI pecype
Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIEBOIOPOABI — ATKAHbI 2
99 HenpenenbHble YyIIIeBOAOPOIBI: ATKCHBI, 5 1
QJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBo10posl 2
24 [TpupoaHBIE HCTOYHHUKH YTIIEBOJIOPOIOB U 3 1
UX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xaiue opranndeckKue coeTMHeHust
3.1 Crnuptsl. @enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
Crnoxxabie d(UpPBI
3.3 VrneBoasl 3 2
Htoro o pazueny 13
Pa3neu 4. AzoTcoaep kainue OpraHu4ecKue coeJHHEeHHs
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3
Hroro o pazueny 3

Pa3zgea S. BbicokOMOJIeKYJ/JISIDHBIE COeIMHEHUS




5.1 ’ ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
Ne ni/m I;;;?;::f;::me PASACIIOn W TEM Beero Kontpoabubie IIpakTHnueckue E)Ig;)(zl::g::;Baleee:;bﬂm e
padoThI padoThI pecypeb
Pasjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XMMHUYECKUX 3
aneMmeHToB /1. 1. Meneneena
19 Crpoenue Bemectsa. MHoroo6pasue 4
BEIIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Htoro no pazneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 MeTais 6
2.2 Hewmerannsl 9 1
23 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX 5
BEIIIECTB
Hroro no pazneny 17
Paznen 3. Xumust u :Ku3Hb
3.1 . XuMHs U KU3Hb 4
Ntoro no pazgery 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB Jara DJIeKTPOHHbBIE
Jlara
Ne Tenma VDOKa K n - usydyenuss uudponbie
n/n P Bcero 06H TPOMLHbIE %aKTquCKHe noyn.nan no paxkry oOpa3oBaTebHbIE
paéoThI padoTsI y pecypebi
[IpeameT opranuveckoit 02.09.2025
XUMHH, ¢& 1 bubmuoreka [{OK
BO3HUKHOBEHHE, Pa3BUTHE https://m.edsoo.ru/00ae1750
Y 3HAYCHHE
Teopus crpoeHus 09.09.2025
OpPraHUYECKUX
. bubmuoreka [{OK
COCAMICHIH A M. . https://m.edsoo.ru/00ae1750
Bbytneposa, €€ ocHOBHBIE
TOJIOKCHHUS
[Ipencrasnenue o 16.09.2025
KIaccupuKauu
OPAHIECKIX peuects. BuGmorera LIOK
M https://m.edsoo.ru/00ae1750
(cucremaTnueckas) u
TPUBUAIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB
A : 23.09.2025
CTHI;ae}II{zeCOCTaB 1 1 bubmuoreka [IOK
P ’ . https://m.edso00.ru/00ae1750
TOMOJIOTHUECKUHN PSiJT
M — 30.09.2025
RN . Bu6mmorexa LIOK
P https://m.edso0.ru/00ae1750
MIPEJICTAaBUTENH aJTKaHOB
AJIKEHBI: COCTaB U 1 07.10.2025 bubnuotexa [JOK
CTpPOEHHE, CBOMCTBA https://m.edso0.ru/00ae1750
DOTUJICH Y TIPOTTHIICH — 14.10.2025

IIPOCTEUILINE 1
IIPEJCTABUTENIN AJIKEHOB

but6mmoreka [IOK
https://m.edso0.ru/00ae1750



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

IT ° 21.10.202
8 1. dlonyuenne smirenan e BuGiorera LIOK
ooty y https://m.eds00.ru/00ae1750
W3YYCHHE €r0 CBOMCTBY
Anxamuensl. byranuen-1,3 11.11.2025
9 ﬁgf[ﬂﬂggfggaﬂnewl,& bubanoreka [JOK
y https://m.eds00.ru/00ae1750
CUHTETHYECKOTO KayuyKa
Y PE3UHBI
AJKUHBI: COCTaB U 18.11.2025
P eomiot o B 10K
pa. https://m.edso0.ru/00ae1750
AleTHIeH — npocTermmit
MIPEJICTABUTENb AJTKHHOB
B 25.11.202

11 B;ig{il}}lgigﬁnqemoﬁ ° o buGnuorexa LIOK
yP https://m.edsoo.ru/00ae1750
peaknuu

12 ApeHbI: GEH30J1 U TOTYOII. 02.12.2025 bu6moteka [JOK
TOKCUYHOCTH apEHOB https://m.edsoo.ru/00ae1750
['eneTnveckas cBs3b 09.12.2025

13 YIJIEBOAOPOIOB, bubmmoteka IIOK
MPUHAICKAIINX K https://m.edsoo.ru/00ae1750
pa3IUYHBIM KJIaccaM
[IpuponHbIE HICTOYHUKHU 16.12.2025
YTJIEBOIOPOIOB:

14 IIPUPOJIHBIN ra3 u bubmuoreka [JOK
MOMYTHBIE HE(PTAHBIE https://m.edsoo.ru/00ae1750
ra3el, HE)Th U MPOTYKTHI
e€ mepepaboTKu
[IpupoaHbIe HCTOYHUKHU 23.12.2025
YTICBOAOPOAIOB: bubnmnorexa [JOK

15 MIPUPOJIHBIN ra3 u

MOy THBIE HEPTIHBIC
ra3pl, He()Th U MPOTYKTHI

https://m.edsoo.ru/00ae1750
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e€ nepepaboTKu

16 KonrponsHas pabora no 30.12.2025 bu6mmotreka [IOK
pazaeny «YTiaeBog0pOIbI» https://m.edso0.ru/00ae1750
[Ipenenbubie 13.01.2026

17 OJIHOATOMHBIE CIIUPTHI: bubnmnoreka HOK
METaHOJ U 3TaHOJ. https://m.edso0.ru/00ae1750
Bonopoanas cBsi3b

5 E/Tlﬁzggiizﬁgie I:HI/IpTI)II 20.01.2026 BuGmorexa LIOK

https://m.edso0.ru/00ae1750
TIIALEPUH
®deHot: cTpoeHUE 27.01.2026

19 MOJIEKYJIbI, PU3NYECKUE U bubnnorexa [JOK
XHUMHYCCKHUE CBOMCTBA, https://m.edso0.ru/00ae1750
MIPUMEHEHUE
An : 03.02.2026

20 (pobf;;im;ﬂ " bubmuoreka [{OK

p AACTHA https://m.eds00.ru/00ae1750
areTanpaerua. AeToH
OAHOOCHOBHBIE 10.02.2026

21 npeenbHble KapOOHOBBIE bubmmnoreka HOK
KHMCJIOTBI: MypaBbUHAs U https://m.edsoo.ru/00ae1750
yKCyCHasI
IT ° 17.02.2026

22 2 Caoioma pactaopn. BuGmorexa LIOK

) . P p https://m.eds00.ru/00ae1750
YKCYCHOM KHUCITOTBDY
CreapuHOBas U 0JEMHOBAA 24.02.2026

23 KHCJIOTBI, KaK bubmuoreka [{OK
MIPEACTABUTENH BBICILIAX https://m.eds00.ru/00ae1750
KapOOHOBBIX KHUCIOT
M .03.202

o | M com s — Busmorea 101

p . ’ https://m.edso0.ru/00ae1750
Molo11Iee JeiicTBre
o5 CrioxKHEIe SOHPEL KaK 10.03.2026 bubmuorexa [{OK

https://m.edsoo.ru/00ael1750
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MIPOU3BOIHBIC
KapOOHOBBIX KHCJIOT.
M'maponns crnoxHbIX

a¢upoB

Kupsr: runponus, 17.03.2026
26 IIPUMEHEHHUE, bubnuoreka [JOK
OuoJsiornueckas pojib https://m.edso0.ru/00ae1750
KHUPOB
VYT1eBoabl: COCTaB, 24.03.2026
27 gﬁiﬁ;ggﬁﬁzunﬂ' bubnuoreka [IOK
https://m.edso0.ru/00ae1750
MIPEACTABUTENH: TIIOKO03a,
bpyKTO3a, caxaposa
2 Efs);Mzn g/l I;ifemonoexa 07.04.2026 BuGmorexa LIOK
PHpOaL https://m.edso0.ru/00ae1750
MTOJINMEPHI
Kontponbnas pabota mo 14.04.2026
pazneny
s | Eeomporcotpms B LOK
p https://m.edso0.ru/00ae1750
COCIMHCHH S/
Bceepoccutickas
MpoBepoyHas pabora
OO1m1ast xapaKTepUCTHKA 21.04.2026
a30TCOJICPIKAIINX
30 OpraHU4YeCKHUX bubnuotexa [JOK
COCTMHECHMUH / https://m.edso0.ru/00ae1750
Bceepoccutickas
IpoBepoyHas pabora
31 AMWHBI: METHJIAMHH U 28.04.2026 bubmmorexa LIOK
AQHWUJIUH https://m.edsoo.ru/00ae1750
30 AMHHOKHCIOTBI KaK 05.05.2026 bubaunoreka [JOK

ampoTepHbIC

https://m.edso0.ru/00ae1750
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OpraHn4cCKuc
COCIUHECHUA, UX

OMOJIOrMYECKOE 3HAUCHHUE.

Ilentuael. benku kax
MIPUPOIHBIC
BBICOKOMOJICKYJIIPHBIE
COEIMHEHHUS

33

34

OCHOBHBIE TTOHSTHUSA
XUMHH
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUN

OCHOBHBIE METOJIbI
CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
COCIMHCHHUM.
[InacTmaccel, KayuykH,
BOJIOKHA

12.05.2026

19.05.2026

bubnunoreka LIOK
https://m.edsoo.ru/00ael1750

bubnunoreka LIOK
https://m.edsoo.ru/00ael1750

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

11 KJIACC

KosnvecTBO 4acoB Jara Hdara DJIeKTPOHHbIE
Ne Tema <a K I avaenns Y IeHHA nugposeie
n/n eMa ypo Bcero OHTPOILHBIC paKTHieckue yHe no ¢paxkry oOpa3oBaTebHbIE
padoThbI padoThI 110 IJIAHY pecypet
XUMHUYECKUN DJIEMEHT.
1 ATOM. DieKTpoHHAas 1 buGmuorexa LIOK
https://m.edsoo.ru/00ae1750
KOH(HUTypaIysi aTOMOB
[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
2 XHMHUYECKUX dJIEeMEHTOR /1. 1 bubnuoreka [{OK
H. MenneneeBa, ux cBs3b C https://m.edsoo.ru/00ae1750
COBPEMEHHOU TeOpUEN
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB
XUMHUYECKUX IJIEMEHTOB U
UX COEIMHEHMH 110 Irpynnam
3 U niepuojiaM. 3HaueHue 1 bu6nmorexa LIOK
MEPUOINYECKOTO 3aKOHA U https://m.edsoo.ru/00ae1750
CUCTEMBI XUMHUYECKHUX
anemenTtoB J[.1.
MeHeneeBa B pa3BUTHU
HayKH
Crpoenue BeniecTsa.
XumuyecKkas CBs3b, €€
4 BHUJIbI; MCXaHU3MBbI ’ 1 Bubmzorexa LIOK
. https://m.eds00.ru/00ae1750
00pa3oBaHMs KOBAaJIEHTHOMN
cBsa3u. BogopoaHas cBsi3b
BanenTHoCTb.
5 DNEeKTPOOTPUIIATETLHOCTb. 1 bubnmnorexa [JOK

CreneHb OKUCIIECHHUS.
BeniecTBa MOJIEKYISIPHOTO

https://m.edsoo.ru/00ae1750
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Y HEMOJIEKYJISIPHOT'O
CTpOCHHS

[TonsiTue 0 AUCHIEPCHBIX

cucteMmax. MicTuHHBIC 1
KOJUJTOUTHBIE PACTBOPBI. 1
MaccoBas 1011 BellleCTBa B
pacTBope

Knaccudukanms n

HOMCHKJIATypa

HEOPraHMYECKUX

coeqnHeHnH. I eHeTHueckas 1
CBS3b HEOPraHUYECKHUX

BEIIECTB, Pa3IMIHbIX

KJIACCOB

Knaccudukanms

XUMHYECKUX PEAKIUH B
HEOPraHU4YeCcKou n

OPraHNU4YeCKON XUMHH.

3aKOH COXpaHEHHUs MACChl 1
BEIIECTB; 3aKOH

COXpaHEHUs U

MIPEBPAIICHUS YHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

CKOpOCTh peaKIuu.

OOpartuMsble peakluu. 1
XHUMHUYECKOE PAaBHOBECHE

bubnunoreka LIOK
https://m.edsoo.ru/00ae1750

bubnuoreka [IOK
https://m.edsoo.ru/00ae1750

bu6mmoteka IIOK
https://m.edsoo0.ru/00ael1750

bubnunorexa LIOK
https://m.edsoo.ru/00ael1750

10

11

[IpakTnueckas padora Ne 1.
«BnusiHME pa3TMUHBIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON peaKinm»
DNEeKTPOIUTHYECKAS
nuccormanus. Ilogarue o 1
BOJIOPOJTHOM TTOKa3aTemne

but6mmoreka [IOK
https://m.edso0.ru/00ae1750

bu6nunorexa LIOK
https://m.edsoo.ru/00ael1750
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(pH) pactBOpa. Peakuun

HoHHOTO oOMeHa. ['maponm3

OPraHUYeCKHUX U
HEOPraHWYECKUX BELIECTB

OKuCINTEIIHFHO-
BOCCTAHOBUTCJIBbHBIC Bu 6JII/IOTeKa ]_[ OK

12 peakuuy. [Tonsrue 06 https://m.edsoo.ru/00ael1750
3JIEKTPOJIU3E PACILJIAaBOB U
pacTBOPOB coJieh
KoHntposbHas pabora mo Bubmiorexa LIOK

13 pazneny «Teoperuueckue https://m.edso00.ru/00ae1750
OCHOBBI XMMHI)

MeTtamisl, UX MOJIOKESHHUE B
[Tepuonnueckoit cucreme
XHMHYECKHUX dJIeMEHTOB /I,

14 N. Mennaeneesa u bubmmoteka IIOK
0COOEHHOCTH CTPOCHUS https://m.edso0.ru/00ae1750
aroMmoB. OOmue
(bu3nueckre cBOcTBa
METAJIJIOB
CraBbl METAILIIOB. Butmorexa LIOK

15 SHGKTPOXHI\queCKHH pAl https://m.edso0.ru/00ae1750
HaIpsKEHUH METaJIOB
XUMHUYECKHE CBOMCTBA
BaXHEHIITNX METAJIJIIOB Bubmorexa IIOK

16 (HanHUH » KaJIuH, Kaf bIHH, https://m.edsoo.ru/00ae1750
Marauu, a.]'IIOMI/IHI/II/I) n ux
COeTMHEHUI
XUMHUYECKHE CBOMCTBA Bubnmorexa [IOK

17 Xpoma, Meﬂfl 1 ux https://m.edsoo.ru/00ae1750
COCIMHEHMI

18 XUMUYECKHE CBONCTBA bubnuoreka [JOK

OUHKa, XXCJI€3a U UX

https://m.edso0.ru/00ae1750
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COE€IUHEHUN

[TpakTuyeckas pabora Ne 2.
"Pemenune

bubnunorexa LIOK

19 SKCIIEPUMEHTAJIBHBIX 33724 https://m.edso0.ru/00ae1750
o teme «MeTtaip»"
HemeTamiel, ux MoJIOKESHUE
B [Iepuoandeckoii cucreme
20 XUMHYECKUX 3JI€MEHTOB /JI. bubnuorexa [{OK
. MenneneeBa u https://m.edsoo.ru/00ael1750
0COOEHHOCTH CTPOEHUS
aTOMOB
duznueckue cBoiicTBa
HEMETAJLJIOB. AJIJIOTPOIUA
21 HEMeTaJlJIOB (Ha I HpMe e bubmorexa LIOK
p p https://m.edsoo.ru/00ae1750
KHCJIOpOJia, cepbl, hocdopa
U yTIepoJa)
XHUMHYECKHE CBOMCTBA
22 rajJoreHoB, CEPBI U UX bubinorexa LIOK
i p https://m.edsoo.ru/00ael1750
COeIMHEHNH
XUMHUYECKHE CBOMCTBA
23 a3oTa, hocdopa u ux bubmorexa LIOK
’ z p https://m.edsoo.ru/00ael1750
COeIMHEHNH
XUMHUYECKHE CBOMCTBA
24 TJIEPOJIA, KDEMHUS U UX bubnnorexa [JOK
yraepoaa, Vp https://m.edsoo.ru/00ae1750
COEIMHEHNH
IIpnMeHenne BaxKHENIIINX
25 HepMeTaJ'IJ'IOB U UX brbnnoreka [JOK
o https://m.edsoo.ru/00ae1750
COEIMHEHNH
O0600111eHE U
cucTeMaTHU3alusd 3HaHUU 1O
! but6mmoreka [IOK
26 TeMe «HemeraruieD.

Brruncnenus mo
YpPaBHEHHUSIM XUMHYECKHUX

https://m.edso0.ru/00ae1750
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peakuuii u
TEPMOXUMHYECKUE PACUETHI

[TpakTrueckas padota Ne 3.
«Pemenune

bub6nmoreka [IOK

27
AKCIEPUMEHTAIBHBIX 3a]1a4 https://m.edsoo.ru/00ae1750
o Teme "HemeTamisr'"»
KoHntposbHas pabora 1mo
28 TeMal\F/I) «MeTa.]fJ‘ILI» u Bubmiorexa IHOK
https://m.edso0.ru/00ae1750
«HemeTamie»
Heoprannueckue u
29 OpPraHUYECKUE KUCIIOTHI. bubmmoreka [JOK
Heoprannueckue u https://m.edsoo.ru/00ae1750
OpraHUYECKUE OCHOBAHUS
AmdoTtepHbIe
HEOpPTaHWYECKUE U
30 OpraHUYECKUE COETUHEHUSI. bubnnorexa [JOK
I'eneTnueckas cBsI3b https://m.edsoo.ru/00ae1750
HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB
Ponbs xumum B obecrieueHUN
JKOJIOTHYECKOM,
31 DHEPTeTUYECKON U Bubmiorexa LIOK
preti https://m.edsoo.ru/00ae1750
MMUILEBON OE30I1aCHOCTH,
Pa3BUTHUU MEIMIIMHBI
[IpencraBnenust 06 oOmUX
HayYHBIX PHHIUIIAX
32 II }(;MbmmeiHolio bubmmorexa LJOK
P . https://m.edso0.ru/00ae1750
TTOJTyYICHUS BAKHEHIIINX
BEIIIECTB
33 UYenosek B MUpe BELIECTB U bu6muoreka [JOK
MaTepUaJIOB https://m.eds00.ru/00ae1750
34 XUMUA U 370pOBbE bubmuoreka [IOK

YCJIO0BCKa

https://m.edso0.ru/00ae1750
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHHU

ChopMHUpPOBAaHHOCTh TMPEJACTABICHUNH O XMMHYECKOW COCTaBJISIOMICH
€CTECTBEHHOHAYYHOUW KapTUHBI MHpaA, POJM XUMUU B TIO3HAHUU
SIBJIGHUH TpUPONbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJbTYpPbI
AUYHOCTH, €€ (YHKIMOHANBLHOM T'PaMOTHOCTH, HEOOXOIUMOW JUIs
pelleHrs NPAaKTHUYECKUX 3aJad U OSKOJIOTMYeCKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOMN cpefie

1.2

13

1.4

Bnagenue cucremMol XMMUYECKMX 3HAHMH, KOTOpash BKIJIIOYAET:
OCHOBOIIOJIAraroIme MMOHSTHS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCICHHS, XMMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIpPHBIA OO0BEM, YTIEPOAHBIN CKEJeT,
(byHKIIMOHATIbHAS rpymmna, panukan, U30MEpHUs, W30MEPBHI,
TOMOJIOTUYECKHI psAll, TOMOJIOTH, YIJIEBOJOPOAbL, KHCIOPOA- U
a30TCO/ICpXKAIINE COCAMHEHUs], OMOJIOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrieBompl, XKMpBI, OEJIKH), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAUHEHUs); TEOPUU M 3aKOHBI (TEOpHs
XMMHYECKOro CTpoeHusi opraHumdeckux BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHYCCKHE
CBEICHMS O CBOWMCTBAaX, COCTaBe, TMOJIYYECHUHM U O€30IMaCHOM
WCMOJIb30BAHUM BAXXHEHIIMX HEOPraHWYECKUX U  OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUUYECKOM JIEATEIHHOCTH YeIOBeKa

CdopmMHpoBaHHOCTh YMEHMH BBIABIATH XapaKT€pHblE IPHU3HAKU
NOHATUM,  YCTAHaBIMBaTb  HX  B3aUMOCBS3b,  MCIIOJIB30BATh
COOTBETCTBYIOIIME MOHSTHUSI TPU OINHUCAHUU COCTaBa, CTPOCHUSA U
IIPEBPALIEHUI OPraHUYECKUX COEIMHEHUN

c(OPMHPOBAHHOCTh YMEHUN HCMOIb30BATH XMMUYECKYIO CHMBOJIUKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaléHHON) (OpMya OpraHMYeCKHMX BELIECTB M  ypaBHEHHM
XUMHYECKHUX PEAKI[Uil, U3rOTaBINBATh MOJEIN MOJIEKYJ OPTaHUYECKUX
BELIECTB I WIIKOCTPALUA MX XUMHUYECKOIO M IPOCTPAHCTBEHHOIO
CTpOCHHS

1.5

1.5

ChopMHUpPOBAaHHOCT, ~ YMEHHUW  YCTAHABJIMBATh  MPUHAJJICKHOCTH
W3YYCHHBIX OPraHWYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOCHUIO K
ompenenéHHOMY Kiaccy (Tpymme) COoeauHEeHWH  (YTJIEBOIOPOIBI,
KHCIIOPOJ W a30TCOJAEpIKAIIUNE COSAMHEHHS, BHICOKOMOJICKYJISIPHBIE
COCNUHEHMS), JaBaTh WM  HAa3BaHHS 10  CHUCTEMaTHYECKOH

Homenkiarype (IUPAC)

ChopMupoBaHHOCTb YMEHUS ONPEAETATh BUABI XMMUYECKOH CBS3H B
OpPraHMYECKUX COEAMHEHUSX (OJMHApHBIE U KpaTHbIE)

1.6

ChopMHpoOBaHHOCTh yYMEHHS NPUMEHATH: IMOJOXKEHUS TEOpHH
CTpoeHusi opranudeckux BemiectB A.M. BbytnepoBa 11t oObscHEHHS
3aBUCUMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHUsI MaCcChl BELIECTB




2.1

VYrnesomopoasl.  Kucnoponcomepxkampie ¥ a30TconepiKaiiue
OpraHuvYecKue coeIMHEeHMsI. BRICOKOMOIEKYIISIpHBIE COSTUHEHHMSI

ChopMupoBaHHOCTb yMEHUIl NPUBOAUTH TPHUBHUAIbHBIE Ha3BaHMS
OTJENIbHBIX OPraHMYECKUX BEILECTB (ITUJIEH, IPONMWIEH, AalleTUJIEH,
STWICHIJIMKOJb, TJULEpUH, (eHod, (opManbIeruy, aueTaabAerun,
MypaBbHHAsl KHCJIOTA, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapMHOBas KHCJIOTa, IJIIOKO3a, (PYyKTO3a, Kpaxmai, LeJUIrJo3a,
IJIMLIMH)

2.2

ChopMupoBaHHOCTh yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3MYecKne M XHMHUYECKHE CBOWCTBA THIMYHBIX IPEJICTAaBUTEICH
pPa3IUYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ITHIICH,
MpOMWICH, aneTuieH, OyraaueH-1,3, merwiOyraauen-1,3, OeH3odm,
METaHOJI, TAHOJ, STUJICHIJINKOIb, TJIMIEPHH, (EHON, areTaabIeTus,
MypaBbUHAsE M YKCYCHasi KHCJIOTBI, TJIFOKO3a, KpaxMal, IeJLTHII03a,
aMUHOYKCYCHasi KUCJIOTa)

2.3

2.4

CpopMHUpPOBAaHHOCTh YMEHUSI WLIIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXIy  TUIHWYHBIMU  MPEACTaBUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHUYEeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX
peakiuii ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (hopmy

CdopMupoBaHHOCTH YMEHHUS XapakTepU30BaTh HWCTOYHUKHU

YTIEBOJIOPOAHOTO CHIPbs (HEDTH, MPUPOIHBIIA ra3, yrolib), CIOCOObI UX
nepepadOTKH U MPAKTHYECKOE TPUMEHEHHE TPOTyKTOB NIepepadoTKU

XUMHUS U KU3Hb. PacuéTerl

3.1

3.2

CpopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX
MEeTOAaX HAay4YHOI'O MO3HAHMS, UCTIOIb3YEMbIX B XUMUU NIPU U3YyUEHUHU
BEIIECTB W XUMHUYECKUX sBIEHUW (HAOMIOIEHHE, HW3MEpPEHHE,
SKCIEPUMEHT, MOJIETTUPOBAHUE), HCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAaHUS I TPUHATHS pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

ChopmupoBaHHOCT, yMEHHM COONIOATh TpaBUIa TOJIB30BaHUS
XUMUYECKON TIOCYJI0M ¥ J1abOopaTOpHBIM OOOPYIOBAaHHEM, a TaKKe
npaBmiia o0palleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKIHUSIMHU
TI0 BBITIOJHEHHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB

3.3

CpopMUpPOBAaHHOCTh YMEHHH IJIAHUPOBATH M BBIMOIHATH XUMHUYECKUN
SKCIEPUMEHT (MPEBpALIEHUsI OPraHUYECKUX BEIIECTB MPHU HarpeBaHUH,
MOJyYEHUE ITUJIEHA U U3YUYEHHUE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKIIUH
OpPraHMYECKUX BEIIECTB, JeHATypalus OEIKOB TpU HArpeBaHHH,
IIBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUM C TpaBUJIAMU TEXHUKH
0e30MacHOCTH Tpu OOpalleHHH C BEIMIeCTBAMU U J1TaOOPATOPHBIM
o0opy0BaHUEM; MIPEJCTaBIISITh pe3yJIbTaThI XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOILIUX
peakmuii 1 GopMyITMPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BHIYUCICHUS M0 XUMUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PEaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO
M3 UCXOJHBIX BEIIECTB MJIU MPOYKTOB PEAKITHH)

3.5

CdopmupoBaHHOCTH YMEHHU KPUTHYECKH aHaJIU3UPOBATh
XMMHUYECKYI0 HMH(OpMAIMIO, TMOIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB
(cpenctBa MmaccoBoi nH(popMmalu, cetb UHTEpHET U ApyTHE)




3.6

CdopmupoBaHHOCTE yMEHHU COONIOAATh TMPaBWIA HKOJOTHUYECKU
1enecooOpa3Horo MoBeleHUsT B ObITY M TPYAOBOH AESITENbHOCTH B
LENSAX COXPAHEHHS CBOETO 3J0POBbS W OKpPYXAlOLEH NPUPOIHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS HA JKUBbIE OPraHU3MBI
Onpe/IeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsI CMBICI MOKa3aTess
I[IJK (mpenenpbHO AOMYCTUMON KOHIIGHTpAllMW), TIOSICHATH HaA
rpuMepax CrnocoObl YMEHBILIECHUS W MPEIOTBPAIICHHUS WX BPEIHOIO
BO3JICHCTBUS HA OPraHU3M YeJIOBeKa

11 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero odpa3zoBaHusi

1

TeopeTnyeckre OCHOBbI XUMUHU

11

1.2

1.3

14

Bnanenne cucremMoil XMMHMYECKMX 3HAaHWW, KOTOpAas BKJIFOYAECT:
OCHOBOTIOJIATAIOIINME  TMOHATHS  (XMMHUYECKHUH  DJIIEMEHT,  aToOM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JICKTPOHHBIC OpPOUTAIN AaTOMOB,
HWOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHCJIEHUS, XUMHUYECKAsl CBA3b, MOJIb, MOJIApPHAs Macca, MOJIAPHBIN
00BEM, KpUCTAIMYECKass pemérka, THIbI XUMHUYECKUX pPeaKIui
(OKHCITUTEIIBHO-BOCCTAHOBUTENIBHBIE, 9OK30- H  SHIOTEPMHUYECKUE,
peaKMyd HMOHHOTO OOMEHa), PacTBOpP, SJIEKTPOJUTHI, HEIICKTPOJIUTHI,
BJIEKTPOJIMTAYECKAS]  JUCCOLMAIMS, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOH PEaKIuu, XMMHUYECKOE PABHOBECHE); TEOPUHU U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKOW auccoruaruu, l[leprogmdeckuii
3akoH [[.M. MeHnzeneeBa, 3aKOH COXpaHEHUsI MACChI), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, (PAKTOJIOTUIECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MONYYEeHMH U O€30MacHOM HCHOJIb30BAHUU BaKHEUIIHX
HEOPTaHMYECKUX BEIIECTB B OBITY M TMPAKTUUECKON JESITeNTbHOCTU
YyeJIoBeKa

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBISABIIAATE XapAKTCPHBIC IIPU3HAKH U
B3aMMOCBA3b H3YUYCHHBIX HOHSITI/Iﬁ, MNPUMCHATE COOTBCTCTBYIOIIUC
NOHATHUA TIPpU OIIMCAHUHU CTPOCHUA U CBONCTB HEOPTaHNYCCKUX
BCIICCTB U HX npeBpameHI/Iﬁ; BBIABJIATH B3aMMOCBA3b XHUMHWYCCKHUX
3HAHHI C IIOHATHUAMN n npeaACTaBICHUAMU APYyTrux
C€CTCCTBCHHOHAYYHBIX IPCAMCTOB

BrnageHne OCHOBHBIMH METOJAaMM HAay4YHOI'O IIO3HAHUS BELIECTB U
XUMHYECKUX sABJIEHUN (HaOmoJeHHe, W3MEpEeHue, SKCIEPUMEHT,
MO/IETTUPOBAHUE)

CdopmupoBaHHOCTE yMEHHI OMpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHHUA XHUMHYCCKHUX OJBJICMCHTOB B COCAHHCHHUAX PA3JIUYHOIO
cocTaBa, BHJl XUMHUYECKOW  CBsi3W  (KOBaJeHTHAas,  HMOHHaf,
MeTaJUTHYecKasi, BOJOPOJIHAS) B COCIUHECHHSIX, TUI KPUCTAIUIMUECKON
pPEMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJEKYIJspHas, MOHHAS,
MeTaJUTHYeCKas)

1.5
1.6

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECAUHEHUN

ChopmupoBaHHOCTh  yYMEHHUS  KJIacCH(UIIMPOBATh  XUMHUYECKHE




1.7

peaKnuu Mo pa3InYHbIM MPHU3HAKAM (YHCIy M COCTaBy peardupyronInx
BEIIECTB, TEIJIOBOMY J(GQEKTy peakiud, HW3MEHCHHIO CTEleHen
OKUCJICHHUS ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yYacCTHIO
KaTaJIu3aTopa)

ChopMupoBaHHOCTh YMEHUH  COCTABIATH YpaBHEHHUS  peaKuuil
pPa3IMYHBIX THIOB, IOJHBIE M COKPALEHHBIE YpPAaBHEHUS peaKkLui
MOHHOI0 OOMEHA, YUUTHIBAs yCIOBUS, IPU KOTOPHIX 3TU PEaKUUU UIYT
JI0 KOHLIa

1.8

1.9

1.10

CdopmupoBaHHOCTh YMEHUI MPOBOJIUTH PEAKIIMH, MOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB  PA3JMYHBIX HEOPraHWYECKHUX  BELIECTB,
pacro3HaBaTh OMBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB

ChopmupoBaHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTh OKHCIIUTEIBHO-
BOCCTaHOBUTEIIBHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XHUMHAYECKON PEaKkIuy OT Pa3InYHbBIX (PaKTOPOB

1.11

2.1

ChopmupoBaHHOCTh yMEHHMM OOBACHATH  XapakTep CMEILICHUS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JCHCTBUS
(npunnun Jle [latensbe)

O6u1a;1 N HCOPraHU4CCKasa XUMUS

CdhopMupoBaHHOCTb yMeHHUH packpelBaTh cMbica [lepuoanyeckoro
3aKOHa J.N. Menneneena u JIEMOHCTPHUPOBATH €ero
CHUCTEMAaTU3UPYIOILYI0,  OOBSCHUTENBHYID U  IPOTHOCTUYECKYIO
byHKIIIHN

2.2

CdopmupoBaHHOCT YMEHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOEHUE
aTOMOB XMMHMYECKHMX 3i1eMeHTOB |—4 mnepuonos llepnoanueckoit
cucTeMbl XuMuueckux siemeHToB J[.M. MeHneneeBa, uCIONb3ys
HOHSTUSL  «S-, P-, O-DJEKTPOHHBIE OpOUTANNY, «IHEPreTUYCCKHE
YPOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHUS  CBOWCTB
XMMHMYECKHUX DJIEMEHTOB M UX COEAMHEHHH IO NEepHoJaM M Ipynnam
[Iepnoanueckoi cucteMsl XUMU4ECKUX 351eMeHTOB [I.1. Menneneesa

2.3

2.4

CdopmupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (ONMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPIAHWUYECKUX BEILIECTB PA3INYHBIX KIACCOB,
MOATBEPK/AaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOpraHWYECKMMH  BEUNIECTBAMM  C  IIOMOUIBI0  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI

ChopMupoBaHHOCTh ~ YMEHMH  yCTaHaBIMBAaTh  IPUHAAJIEKHOCTh
HEOPraHWYECKNX BEHIECTB 0 MX COCTaBYy K OIPEAEIIEHHOMY KJaccy
(rpynmne) coenmHEHMH (MPOCTHIE BEUIECTBA — METAUIbl M HEMETaJlIbl,
OKCH/Ibl, OCHOBAaHMSI, KUCIIOTbI, aM(pPOTEpHbIE TUAPOKCUIBI, COIIH)

2.5

2.6

CdopmupoBaHHOCTh YMEHUH HCIOJB30BaTh XUMUYECKYIO0 CHUMBOJIHKY
Ul coCTaBlieHHs (OpMyJ BEIIECTB M YPaBHEHUH XUMHUYECKUX
peaknmii, cucreMaTrueckyro HomeHkiatypy (IUPAC) u tpuBmuaibHbIE
Ha3BaHUS OTHENIBHBIX HEOPraHMYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCTIBIA Ta3, aMMHaK, raméHasi HM3BeCTb, HerameéHas W3BECTb,
MIUTHEBAS COJIA, TUPUT U IPYTHE)

CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIUE




2.7

XHUMHYECKHE CBOMCTBA HCOPTaHNYCCKUX BCHICCTB pPa3JIMYHLIX KJIACCOB,
IIOATBECPKAATh Cym€eCTBOBAHUC TeHETHYSCKOM CBA3HU MCXKIY
HCOPraHN4CCKUMU BCIICCTBAMU C IIOMOIIBIO ypaBHCHI/Iﬁ
COOTBETCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

CdopmupoBaHHOCTh YMEHHI MJIAHUPOBATH U BBIOIHATH XUMUYECKUI
9KCIIEPUMEHT (pa3jIoKEHHE IEpOKCHIa BOAOpPOJAa B IPUCYTCTBUU
KaTaJlu3aTopa, ONpe/eseHue Cpeabl pacTBOPOB BEUIECTB € MOMOIIBIO
YHHMBEPCAJIBHOTO WHIMKATOPA, BIHMSHHUE pa3IMYHBIX (HAKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peaklMH, peakud HOHHOTO oOMeHa,
KayecTBEHHBIC PEAaKLMU Ha Cynb(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, Ha
KaTUOH aMMOHMS, PEIIEHHWE S3KCHEPUMEHTANbHBIX 3a/ad II0 TeMaM
«Meramne» n «HemeTanasl») B COOTBETCTBUM C IIPaBWJIAMU TEXHUKHU
0e30MmacHOCTH TpU OOpalleHHMH C BeulecTBaMH MU J1ab0paTOpHBIM
0o0opynOBaHUEM; IIPEACTABIIATh pe3yabTaThl XUMHUYECKOIO
JKCIIepUMEHTa B (QopMe 3amucu YpaBHEHHIl COOTBETCTBYIOIIMX
peakiuii 1 GOpMyYITHPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB

2.8

2.9

CpopMHUpPOBAaHHOCT, YMEHUN COOJIOJATh TMpaBHJIa TOJb30BAHUS
XUMHUYECKOH TMOCYJOH M J1a00OpaTOpPHBIM O0OpYyIOBaHHEM, a TaKKe
MpaBwiIa OOpaIIeHUs C BEIIECTBAMHA B COOTBETCTBUU C MHCTPYKITUSIMU
T10 BBITMIOJIHEHUIO JIAOOPATOPHBIX XUMHYECKHIX OIBITOB

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepu3OBaTh  XHUMHUYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO IOJYYEHUS CEpPHOMN
KHCIIOTBI, aMMHaKa, a TaKkke c(POpMHUPOBAHHOCTH MPEACTaBICHUI 00
oO0IIMX HAy4YHBIX TMPUHIUIAX W  OKOJOTUYECKUX  MpobdiieMax
XHUMHYECKOT0 IPOU3BOJICTBA

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

3.3

CpopMUpPOBAHHOCTh TPEICTABICHUNA O XUMHUYECKOW COCTABJISIFOIIECH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHpA, pOJIM XUMHH B [O3HAHUHU
SIBJICHUN TPUPOJLI, B (OPMUPOBAHHHM MBIIIJICHUS W KYJIbTYPBI
JTUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOHW JUIs
pelieHusT TPaKTUYECKUX 3aJady M OIKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJTHOM cpesie

CdhopMupoBaHHOCTb yMEHUI KPUTHYECKH aHAJIN3UPOBAThH
XUMHUYECKYI0 HH(POpPMAIUIO, TOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOif KOMMYHHUKAIUH, ceTh IHTEpHET U Apyrue)

ChopMupoBaHHOCTb yYMEHHUH COOMIOJAaTh MpaBUiIa HKOJIOTHYECKU
1enecoo0pa3Horo MoBeNeHUs B OBITY U TPYAOBOM NESTEIBHOCTH B
LENAX COXPaHEHHs] CBOErO 3J0POBbS M OKpY’Karolled NpUpOIHON
cpensl

3.4

3.5

Oco3HaBaTh OMACHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI
onpeNeEHHBIX BEIIECTB, MOHUMas cMbica nokaszatens [1/IK, noscHsaTs
Ha TIpUMepax CrocoObl YMEHBIIICHUS W TIPEAOTBPAIEHUS WX BPEIHOTO
BO3/ICMCTBUSI HA OPTraHU3M Y€JIOBEKa

CdopMupoBaHHOCTH YMEHUH MIPOBOJIUTH BBIYHMCIICHHS c
WCIIONBb30BAHUEM TIOHSTHS «MaccoBasl JOJisi BEIIecTBa B PacTBOPE»,
OOBEMHBIX OTHOIICHWH Ta30B NPH XUMHUYECKHX PEAKIUAX, MacChl
BelecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wih 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
TEIIoBOTO 3 (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl




BCHICCTB, IPCBPpAIICHUA U COXPAHCHUA DOHCPTIUA




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

Teopernueckrne OCHOBbI OPraHU4YeCKOW XUMHUH

1.1

[Ipenmer opraHn4ecKkOM XMMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE W 3HAUEHUE B
MIOJIyYEHUN HOBBIX BEIIECTB M MarepuaioB. Teopusi CTpPOEHUS OPraHUYECKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MMOJIOKEHUS

1.2

CrtpykrypHble (GOpPMYJBl OpPraHUYECKUX BEIIECTB. [ OMOJIOTHS, H30MEpPHUS.
XuMudeckasi CBA3b B OPraHUYECKUX COCOUHEHMSIX — OJUHAPHBIE M KpaTHbIE
cBsi3u. [IpencraBienue o KIacCH(pUKAIMKA OPTaHUUECKUX BEIIECTB

1.3

2.1

Homenkiiatypa oprannueckux COeIMHEHHH (CHUCTeMaThyecKas) U TPUBUAIbHBIC
Ha3BaHUs BAXKHEUINX NPEICTABUTEIIEH KJIACCOB OPraHUYECKHUX BEILECTB
YTieBoaopo bl

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psll. MeTaH u 3TaH — IpocTenInne
MPE/ICTAaBUTENIM allKaHOB: (U3MYECKHMEe M XUMHUYECKHE CBOMCTBA (peakiuu
3aMEIIEHUS U TOPEHUs), HaXOXKACHHUE B IPUPO/IE, TIOJYyUYEHUE U IPUMEHEHHE

2.2

2.3

2.4

AJKEHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUN psf. DTWIEH M NpPONWIEH —
IPOCTEHIINE NPEACTAaBUTENN AJIKEHOB: (U3UYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TaJOMCHUPOBAHUS, TUApPATAUUH, OKHUCICHUS WU
MOJIMMEPU3ALMH ), T0JTyYeHUE U IPUMEHEHUE

Anxaguensl: Oyrtaauen-1,3 u MerunOytanueH-1,3: cTpoeHue, BaxHene
XUMUYECKHUE CBOMCTBA (peakius nojumepusanun). [lomydyeHne CHHTETHUYECKOTO
KayuyyKa U Pe3UHBI

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTUYECKUHN psil. ALETUIICH —
MPOCTEHIINKM TPEJCTaBUTENIb AJIKHHOB: COCTaB, CTpO€HHE, (U3HUECKUE U
XMMHUYECKHE CBOMCTBA (peakiuy THAPUPOBAHMS, FaIOTEHUPOBAHNUS, THIPATAIIH,
TOpPEHMsI ), TOJyUYEeHUE U IPUMEHEHHE

2.5

2.6

Apenbl. beHzon: cocraB, cTpoeHue, (PU3MUECKHE U XUMHYECKHE CBOWCTBA
(peaxiuu raloreHupoBaHMs U HUTPOBAHU), HOJTyUYeHHUE U TpUMeHeHHe. Tomyout:
COCTaB, CTpoeHue, (u3Mueckue ¢  XHUMHYECKHE CBOWCTBA  (peakiuu
raJJOTeHUPOBAHUS M HUTPOBAHMS), MOIy4Y€HHE M MpUMEHEHHe. TOKCHYHOCTH
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIVIEBOJOPOJAMHU, MPUHAJICKAMMHU K
pa3IMYHBIM KJ1accaM

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblii ra3 u nonyTHbIE HEPTIHBIE
ra3sl. Hegtp 1 e€ mpoucxoxnenue. CrnocoObl nepepaboTKH HeTH: MEPETrOHKa,
KPEKHUHT (TepMUYECKHH, KaTamuTHdeckuii), muponus. [IpoaykTel mepepaboTkKu
He(pTH, UX MPUMEHEHUE B IMPOMBIIUICHHOCTH U B ObITYy. KamMeHHbII yroip u
MIPOJYKTHI €ro nepepaboTKu

Kucnoponcoaep:xaiue opraHndeckue CoeAMHEHUS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHO U 3TAHOJ: CTpOeHUE, HU3NYECKUE
U XUMHYECKHEe  CBOWCTBa  (peakuumu ¢  aKTUBHBIMH  METajlllaMH,
rajJloreHOBOJIOPO/IAMU, TOpEHHE), MpUMeHeHHe. BoJopojHble CBSI3M MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIA M 3TaHOJIa HAa OPraHU3M 4YeJIOBEKA.
MHoroaTtoMHbl€ CIUPTHL. DTUICHIVIUKOIb U TIUIEPUH: CTPOCHUE, PU3NYECKUE U
XMMHUYECKHE CBOMCTBa  (B3aUMOJEWCTBHME CO  INEJIOYHBIMH  METaJIaMH,
KauecTBEHHAas] peakiusi Ha MHOrOoaTOMHbIe crnupThl). JleiicTBHe Ha OpraHu3M




YCIOBCKaA. HpI/IMCHeHI/IC TJIMICPHUHA U OTUJICHIJIUKOJIA

3.2

3.3

3.4

3.5

3.6

4.1

4.2

5.1

5.2

@DeHOT:  CTPOCHHWE MOJICKYJNbI, (U3MYECKHEe W XUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona

Anpaeruipl ¥ KeToHbI. DopMaIbACTUI, alleTAIBACTH: CTpOeHUE, (U3HUCCKUE H
XUMHUYECKUE CBOMCTBA (pPEaklUM OKUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIC
pEeaKIum), MOJTyYeHUEe U TPUMEHEHNE

OAHOOCHOBHBIE MpeaeTbHble KapOOHOBBIE KUCIOTHL. MypaBbuHAsi M YKCyCHas
KHUCJIOTBI: CTPOCHHUE, PU3HUECKUEe U XMMUYECKHIE CBOMCTBA (CBOICTBA, o0ImIMe IS
Kjlacca KHCJIOT, peakius »TepuduKalnuu), TMOJy4yeHHEe U IPUMEHEHHUE.
CreapuHOBasi U OJICMHOBAsI KUCIOTH KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX
KHCIOT. Mbljia Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEe AeCcTBHE

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xxupoB. [Ipumenenue xupoB. buonorudeckas poJib
KUPOB

VYrieBonbl: coctaB, KiaccupUKAIMA YriaeBOAOB (MOHO-, AU- U IMOJHCAXapPHUIBI).
I'moko3a — mpocTedmmii MOHOCaxapuja: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
du3MUecKre 1 XMMUYECKUE CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMHaYHbIM pacTBOpoM oOkcuaa cepedpa(l), BoccTaHOBIICHHE,
OpOXKEHHE TIIOKO3bl), HAaXOXJIEHHE B NPUPOJE, NMPUMEHEHHE, OMOJIOTHYECcKast
poiib. @otocunTe3. PpyKTO3a KaK M30MEp IIIIOKO3bl. Kpaxman u 1nemntono3a Kak
npupoaHble noiaumepbl. CTpoeHHe KpaxMmana M Leulrosio3bl. Pusznueckue u
XMMHYECKHE CBOICTBA Kpaxmaiia (TUIPOIN3, KaYeCTBEHHAs PEaKIUs C HOJAO0M)

A30Tcozlep>i<amne OpraHU4YCCKHUEC COCAMHCHUA

AMUHOKHUCIOTHL KaKk amMQoTepHble OpraHuyYecKkue coequHeHus. Duznueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha TpuUMepe IIHIuHA). buonormdyeckoe
3Ha4Y€HHE aMMUHOKHUCIOT. [lenTuasl

benkn Kkak mpUpPOIHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpPUYHAs U TPETUYHAs CTPYyKTypa OenkoB. XMMHUYECKHE CBONCTBA OEIKOB:
THJIPOJIN3, ACHATYypalts, KaUeCTBEHHbIE PeaKkIMK Ha OeJIKH

BBICOKOMOHCKYHSIPHBIC COCOUHCHUA

OcCHOBHbBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHD NOJUMEPU3ALINH, CPENHSSI MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH —
MIOJINMEPHU3aLUs U IOJTUKOHIEHC AL

OKCIIEpUMEHTAJIBHBIE METOJABbl M3YyYEHHUs BEIIECTB W HX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIacTMAacc,
Kay4dyKoB. [ToirydeHre CHHTETHYECKOTO Kay4dyKa U Pe3UHBI

11 KJIACC

Kon

ITpoBepsieMblii 3JIEMEHT COJAEePKAHUS

1

TeopeTnyeckrie OCHOBbI XUMUHU

11

1.2

XuMUYeckuil 1eMeHT. AToM. SIapo aroma, U30TOIbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHH, ITOJTYPOBHU. ATOMHBIE OpOUTaiH, S-, P-, 0-21eMEHTHI.
OCoOeHHOCTH paclpeesIeHus IEKTPOHOB 110 OPOUTANIAM B aTOMax JIEMEHTOB
MEPBbIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTYpalKs aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMu4ueckux sneMenTos 1. 1.
MenpeneeBa. CBsi3b NEPUOAMYECKOrO0 3akoHa W Ilepuoauyeckoil CHCTEMBI




1.3

Xxumuyeckux vieMeHToB /.M. MenzeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHUX DJJIEMEHTOB U
0o0pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BELIECTB IO TPYIIaM M TEPHOIAM.
3HaueHue NepUOINYECKOr0 3aKOHa B Pa3BUTHH HAyKU

Ctpoenune BemniecTBa. XHUMHYECKas CBsI3b. BHJIBl XMMHUYECKOW  CBS3HU
(koBasieHTHAsi HEMOJISIpHAsE M TOJspHasi, HMOHHAs, MeTajuindeckas). oHbr:
KaTHOHBI U aHHMOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUUYECKOW CBSI3H
(0OMeHHBIN ¥ TOHOPHO-aKLENTOPHBIH). BomopoaHas cBs3b

14

BanientHOCTb. DiieKTpooTpULIaTeNbHOCTh. CTENEeHb OKUCICHUS

1.5

BeniectBa MOJIEKYJIIDHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBA
BEIIECTB OT THINA KpUCTALIMYECKOM pem€Tku. lloHsTtne o aucnepcHbIX
cucremax. VICTUHHBIE M KOJUIOMAHBIE PAacTBOpbl. MaccoBas H0js BEIECTBA B
pacTBope

1.6

1.7

Knaccudukanus Heopranndecknx coenHeHnit. HoMmeHknarypa HeopraHmuecKux
BELICCTB

Xumuueckas — peakius.  Kmaccudukanms ~— XMMHYECKMX — peaknuid B
HEOPraHUYECKON M OPraHMYECKON XMMHMH. 3aKOH COXPAaHEHHUs MaccChl BEILECTB,
3aKOH COXPAaHEHUS U IPEBPALLEHUS SHEPTUH [IPU XUMUYECKUX PEAKLUAX

1.8

CKOpoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

1.10

1.11

OOpatumble peakiuu. XUMHYECKOe paBHOBecHue. DaKTOpBI, BIUSIONME HA
COCTOsSIHME XUMUUecKoro paBHoBecus. [Ipunmun Jle Illarense

Dnekrpoautnyeckas auccornuanus. CuibHble M ciaabble 37eKTposuThl. Cpena
BOIHBIX paCTBOpOB BCIIICCTB: KHUCJIas, HeﬁTpaJII:Ha?I, mIeJIouHasl. PCaKHI/II/I HOHHOTO
oOMeHa

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoil cucreMe XUMHUYECKUX
anementoB J[.M. MenzneneeBa U 0COOEHHOCTH CTpoeHMs aToMoB. duznyeckue
CBOMCTBa HEMETAJIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MPUMeEpPE KUCIOPOAa, CEPBI,
docdopa u yrnepona)

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIJIOB (TaJIOTEHOB, Cephbl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COEAMHEHUH  (OKCHJOB,
KHUCJIOPOACOAEPKAIINUX  KUCIOT, BOJOPOJHBIX coenuHeHui). I[IpumeneHue
BOXHEHIINX HEMETAJUIOB U MX COCIMHEHUH

2.3

2.4

2.5

3.1

Meramnsl. Ilonoxenne wmeramwioB B Ileprognmdeckoil cuUCTEME XMMHYECKUX
anemenToB J[.. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayuioB. OO0mMe Gpuzndeckue cBoicTBa MeTaioB. CIijlaBbl METAJIIOB.
DNEeKTPOXUMHUYECKHUH Psiji HAPSKEHUH METalIoB

XUMHUYECKUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, Kanuil, KajabluH,
MarHui, aJlOMUHUN, ITUHK, XpOM, JKeJie30, MeIb) W WX coeauHeHuid. OOmme
CrocoObI MOTy4YeHHs] MeTaUIOB. [I[pruMeHeHne MEeTalIoOB B OBITY U TEXHHUKE
I'eneTnueckas CBs3b HEOPraHMYECKUX BEIIECTB, MPUHAJICKANUX K Pa3TUIHBIM
Kj1accam

XHUMHUS U KU3Hb

Ponp xumMum B oOecreueHHH 3KOJIOTI/I‘ICCKOI>'I, BHCPFGTHHCCKOﬁ U MHUILIEBOM
6630H3CHOCTI/I, Pa3BUTHU MCAWIIUHBI. Ilousatue o HAayY4YHBIX MCTOJAaX IMO3HAHUS




BCIICCTB 1 XUMHUYCCKUX peaKqu/i

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLIUIAX MPOMBINUIEHHOTO MOTYYCHHUS
BO)XHEHIINX BemecTB. YenoBeK B MHUpE BEIIECTB M MaTEpUalIOB: BayKHEUIINE
CTPOUTENIbHBIE MAaTEpUaNbl, KOHCTPYKIMOHHBIC MaTepHajbl, KPacKH, CTEKIO,
KepaMHKa, MaTepuaibl JUIS DJICKTPOHUKH, HaHOMAaTEPHalbl, OpPraHUYecKHue M
MUHEpaJIbHbIE y100peHuUs

3.3

XuMHsT W 3J0pOBBE YEJIOBEKA: IMpPaBWIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MACHOTO UCITOIB30BaHUS MPErapaToB OBITOBOM XUMHH
B IIOBCEHEBHOMU KU3HU




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHUAJIBI /151 YYUEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



