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OenepanbHas pabodas mporpaMma Mo y4yeoOHOMY npeamery «Xumus» (0a30BbIit
ypoBeHb) (mpeameTHas o0nacTh «ECTEeCTBEHHO-HAaydHbIE TIPEAMETHI») (Haiee
COOTBETCTBEHHO — MPOTrpaMma Mo XUMHUU, XUMUS) BKIIOYAET MOSICHUTEIbHYIO 3aIlHCKY,
coJiep>kaHue O0y4deHUsl, TUIAHUPYEMbIe PE3yJIbTaThl OCBOCHHUS MPOrpaMMBbl 10 XUMHH,
MJIaHUPYEMbI€ PE3YJIbTaThl, TEMAaTUUYECKOE TIJIAHUPOBAHUE.

[TosicHuTenbHast 3amuMcKa OTpakaeT oOOIIWe IEeTW W 3aJaud U3YUYCHHUS XUMUHU,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX MPEANOChUIOK K €€ U3YYEHHUI0 O0y4YarolmuMHUCH,
MECTO B CTPYKTyp€ Y4eOHOro IUIaHa, a TakXe IMOAXOAbl K OTOOpY COAep)KaHWUS,
K ONpPEICJIICHUIO TUIAHUPYEMBIX pPE3yJIbTaTOB M K CTPYKType TEMaTHYECKOIo
TUTAHUPOBAHUS.

Conepxanue OOy4eHHUSI PACKPBIBAET COJEpXKATENbHbIC JIMHUU, KOTOPBIC
NpeaaraloTcs s 00s13aTeIbHOT0 M3YYEHHsS] B KaXKJIOM KJlacCe Ha YPOBHE CPEIHETO
o01iero oopa3oBaHus.

[Inanupyemble pe3yabTaThl OCBOCHMSI MPOrpPaMMbl IO XUMHUU BKJIHOYAIOT
JMYHOCTHBIE, METallpe/IMETHbIE PE3yJbTaThl 32 BECh MNEpPHUOJ OOyYeHHS Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHMs, a TAaK)KE MPEAMETHBIC JOCTIKCHUS OO0YJaromerocs
3a KaXK]IbIi Toj 00y4YeHusl.

INOACHUTEJIBHAA 3AIINCKA

[IporpamMmma mo XuMHM Ha yYpOBHE CPEIHEro 00IIero oopa3zoBaHus pa3paboTaHa
Ha ocHOBe @DexepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu
B Poccuiickoii denepanun», TpeOOBaHHMI K pe3yiabTaTaM OCBOCHHUS (eaeparbHON
oOpa3oBarebHOM MporpaMmbl  cpeaHero obmiero ooOpazoBanus (POII COO),
npencraBieHHbIX B DenepalibHOM TOCYJapCTBEHHOM OO0pPa30BaTEIbHOM CTaHIAPTE
COO, c¢ yu€érom Konnenuu mpemnojaBaHus y4eOHOTO mpeaMeTa «XHUMHUS
B o0Opa3oBaTesbHBIX opranuzanuax Poccuiickoit denepainu, peann3yrommux OCHOBHbIE
oOpa3oBaTelIbHBICE TPOrPAaMMbI, W OCHOBHBIX TOJIO)KeHHH «CTpaTeruy pa3BUTHS
BocnuTanusi B Poccuiickoit ®enepanuum Ha nepuon no 2025 roga» (Pacnopspkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIXOA0B K pa3pabOTKe MpOrpaMMbl 1O XUMHHU, K OMPEIEICHUIO 00IIen
cTpaTeruu OOy4eHHUs, BOCHUTAHMS M PA3BUTHS OOYYAIOIIMXCS CPEACTBAMHU y4EOHOTO
npeamera «Xumus» a1 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIM
koHUenTyanpHble nonokeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH —LEJEH,
CollepKaHUs, PE3yJbTaTOB OOy4YeHUST M TpeOOBAaHUM K YpPOBHIO MOJTOTOBKU
BBIITYCKHHUKOB.

B cooTBeTcTBUU C JaHHBIMU TIOJIOKEHUSIMHU TIporpamMma Mo Xumuu (06a30BbIi
YPOBEHB) Ha YPOBHE CPETHETO OOIIEro 0Opa30BAHUS:

YCTaHABJIMBACT 00s3aTellbHOE (MHBAPUAHTHOE) TMPEAMETHOE  COJICP)KaHUE,
OIpe/iesIsieT KOJMYECTBEHHbIE U KaU€CTBEHHBIE €r0 XapaKTEPUCTUKU Ha KaXKJOM 3Tarie
W3y4YeHUsl MpeaMeTa, MPeayCMaTpUBAET NMPUHIUIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacipeesieHus ero mno Kjiaccam, OCHOBHBIM pa3jieiaM U TEMaM Kypca;



®denepanbHas padbovas mporpamma | Xumus. 10—11 xmaccer (6a30BbIi ypOBEHB)

NaéT MPUMEPHOE pachpeielieHue y4eOHBIX YacoB MO TEMAaTHYECKUM pasleliaMm,
PEKOMEHAYET NPUMEPHYIO TMOCIEA0BATEIIbHOCTh M3YYEHHUS OTAEIBHBIX TEM Kypca
C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTMKH y4eOHOro Ipoiiecca,
BO3pAaCTHBIX 0coOeHHOCTeM oOyuatomuxcs 10—11 knaccos;

JaET METONMYECKYI0 HWHTEPIpETAlUI0 LeNed H3y4eHHUs MpeAMeTa Ha YPOBHE
COBPEMEHHBIX  TMPUOPUTETOB B  CHUCTEME CpeaHero oOmero oOpa3oBaHUS,
COJIEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS OCHOBHOM
o0pa3oBaTebHOM MPOrpaMMbl  CpeHero o0mero o0pa3oBaHus (JIMYHOCTHBIX,
METaNpeMETHBIX,  IPEAMETHBIX), OCHOBHBIX BHJOB  y4e€OHO-IO3HABaTEIbHOU
JeSTeNIbHOCTH O0ydYaromierocs IO OCBOGHHMIO conaepikaHus npeamera. Ilo Bcem
Ha3BaHHBIM TIO3UIMSIM B TMpOrpaMMe 10 XHMHU COOJIIOJeHA MPEEMCTBEHHOCTD
c ¢denepanbHON paboueld MporpaMMoON OCHOBHOT'O OOIIEro oO0pa3oBaHUs MO XHUMHU
(i 89 knaccoB 00pa3oBaTENbHBIX OpraHu3aluii, 0a30BbIA YPOBEHB).

XuMHUecKoe o0pa3oBaHUE, MOJYy4aeMO€ BBITYCKHHUKaMU 00I11e00pa3oBaTeIbHOM
OpraHu3alliy, SBISETCS HEOThEMJIEMOM dYacTbio HUX oOpa3zoBaHHOCTH. OHO CIYXHUT
3aBEpIIAIONIMM JTAlOM pealn3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITIOYEBBIX LIEHHOCTEH, MPUCYIIUX LETOCTHOW CUCTEME XUMUYECKOro 00pa3oBaHus. DTH
LEHHOCTH KacaloTCs MO3HAHWS 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS U
o0IIel KyJabTypbl YeENOBEKa, a TaKKe HKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIIEHUS
K CBOEMY 3/I0pOBbIO M TNPUPOAHON cpene. Peamusyercss xumuueckoe oOpa3zoBaHUE
OOy4JarIMXCs Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npeamMera «XUMHs», COJIEPKaHUE U MOCTPOCHHE KOTOPOrO OMPEAENICHbI B MIPOTrpaMMe
M0 XUMUM C YYETOM clenUUKU HAYKUM XUMHUH, €€ 3HAUCHUS B MO3HAHUU MPUPOABI U
B MaTepuajbHOM KWU3HU OOIIEeCTBA, a TakXke C Yyd€roM oOmmux 1eneil u
MPUHIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEAHEro OOIEro
obOpazoBanusi B Poccuiickoit ®enepauuu. Tak, Hanpumep, npu (popMuUpoOBaHUU
COZIEpKaHUs TIpeaMeTa «XUMUS» YUYTEHBI CIEAYIONTUE TOJIOKEHUS O CHerupuke u
3HAYEHUU HAYKU XUMUH.

XvMHST KaK DJJIEMEHT CHCTEMBl ECTECTBEHHBIX HAyK HWIpacT OCOOYI0 POJb
B COBPEMEHHOI LIMBUIIN3AIlMH, B CO3JJaHUU HOBOW 0a3bl MaTepHanibHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJ] B JOPMUPOBAHUE PAIMOHATBHOIO HAYYHOT'O MBIILJICHUS, B CO3/IaHUE
LEJIOCTHOTO TPENCTaBICHUs 00 OKpYXalolleM MHUpE KaK O €IUHCTBE NPUPOIbI U
4elioBeKa, KOoTopoe (GopMupyercs B XMMHH Ha OCHOBE IMOHUMAaHHUS BEIIECTBEHHOI'O
COCTaBa OKPYXKAIOUIEro MUPa, OCO3HAHUS B3aUMOCBA3U MEXY CTPOCHUEM BEILLECTB, UX
CBOMCTBAMU Y BO3MOXKHBIMHU OOJIACTSAMH TPUMEHEHUS.

TecHO B3aMMOACKUCTBYS C JPYrMMH €CTECTBEHHBIMHM HayKaMH, XUMHUS cTaja
HEOTHEMJIEMOM YaCTbI0O MHUPOBOW KYJIBTYpPbI, HEOOXOAMMBIM YCIOBHEM YCIIEIIHOTO
Tpyda M KU3HM Kaxjoro uwieHa oOmiectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3uaTelsibHas, Kak HayKa BHICOKMX TEXHOJIOTHI HAIpaBJIeHA Ha PeIlIeHUe II00aIbHbIX
po0JIeM YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM, MHUIIEBOMH,
HKOJIOTUYECKON O€30MacCHOCTH U OXPaHbl 37J0POBbSI.
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B cooTBeTcTBUM ¢ 00LTUMHU LEISIMU U TPUHIIUIIAME CPEAHET0 00111ero 00pa3oBaHUs
cogepkanue mpenmera «Xumus» (10—11 kmaccel, 0a30BbIA  ypOBEHb HM3YUEHHS)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOJATOTOBKY O0Yy4YarOIIuXcs,
HEOOXOAUMYI0O WM JUIsl BBIPAaOOTKHM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHUSI B JKM3Hb COIIMYyMa, MPOJOJIKEHUS 00pa30BaHUsI B PA3JIUYHBIX O00JIACTHX,
HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUECH.

CocTaBastouMu MpeaMeTa « XuMush» SIBISIFOTCSE 6a30BbIe Kypcehl — «Opranudeckas
xumMus» 1 «O0IIast 1 HeOpraHUYECKask XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJCPKAHUS
KOTOPBIX SIBJISIFOTCSL OCHOBBI 0a30BOM HAayKH: CHUCTeMa 3HAHUN [0 HEOPraHW4YecKou
XUMUU (C BKIIOYCHHEM 3HAaHWK U3 OOImed XWMHUHM) W OPraHUYeCKOW XHUMHH.
dopmMupoBaHUEe JAHHOM CHUCTEMbl 3HAHUW MNpU HU3YYEHUH NpeaMera oOecreynuBaeT
BO3MOXXHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3usi BEMIECTB HA OCHOBE OOIIMX MOHSTHH,
3aKOHOB U TEOPHUI XUMUHU.

Crpykrypa coaepxaHusi KypcoB — «Opranuueckas xumusi» U «OOmas wu
HEOpraHUYECKass XUMHUsH» chopMUpoBaHa B IPOrPaMME IO XMMHUHU Ha OCHOBE CHCTEMHOTO
MoAX0/la K W3YYCHHIO Y4YeOHOro wmarepuajia ©  OOYCJIOBJIIGHAa HCTOPUYECKU
O00OCHOBaHHBIM PA3BUTHEM 3HAHWW HA OMPEICIEHHBIX TCOPETHUYCCKUX YPOBHSX. Tak,
B KypC€ OPraHM4YeCKOW XMMHHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPHUH CTPOCHHS OPraHUYECKUX COEUHEHHI, a TAK’KE€ Ha YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX TPEJICTABICHUN O cTpoeHuu BemlecTB. CBeneHust 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCSd B Pa3BUTUU — OT YIJIEBOJOPONIOB IO CIOXKHBIX OMOJIOTHYECKH
AKTUBHBIX COCIUHEHUW. B Kypce OpraHM4eckol XHMHUHM TOJIYYarOT Pa3BUTHE
chopMUPOBaHHBIE Ha YPOBHE OCHOBHOTO 0OIero oOpa3oBaHUsl TEpPBOHAYAIbHBIC
MPEACTaBICHUS O XUMHUYECKOM CBS3HM, KIACCU(PUKAIIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX CTPOEHUS, O XUMUUYECKOU PEaAKIIUH.

[Tomr HOBBIM yrioMm 3peHHss B TpeaMere «XuMus» 0a30BOrO  YpOBHS
paccMaTpuBaeTCsl M3YYEHHBIA HAa ypPOBHE OCHOBHOTO OOMIETO  0Opa3oBaHUS
TEOPETUYECKUN MaTepual U (PaKTOJIOTHIECKHUE CBEIICHUS O BEIIECTBAX M XUMUYECKON
peakiuu. Tak, B yacTHOCTH, B Kypce «OO01as 1 HeOpraHUIecKast XUMHUs 00yJaroImumMcs
MPEAOCTABISIETCS.  BO3MOXXHOCTh ~ OCO3HAaTh 3HAYEHHUE TIEPHOJWYECKOrO 3aKOHa
C OOIIETEOPETUUECKUX U METOJOJOTUYECKUX TMO3UIIMM, TITyOXe MOHATh UCTOPHUECKOE
n3MeHeHne (QYHKIMHA 3TOro 3akoHa — OT oOoOmaromeid 10 OOBICHSIOIMIEH U
MIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWM O BaXHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W MNPUMEHEHHUM, a TaKXKE O XMUMHUYECKUX PEaKIUsAX, MX CYIIHOCTU W
3aKOHOMEPHOCTSX MPOTEKaHUA JomnojHseTcsa B Kypcax 10 u 11 kiaccoB anemeHTamu
COJIepKaHMsl, UMEIOIUMU KYJIbTYPOJOTUYECKUN W MPUKIAAHON XapakTep. DTU 3HAHUS
CIOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U XUMHH C JPYTHUMH HayKaMU, PacKPhIBAIOT €€
pOJIb B TIO3HABATENHLHOM M MPAKTUYECKOW JESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHHUS K MPOIECCY TBOPYECTBA B O0JIACTU TEOPUHM M MPAKTHUECKUX
MPWIOKEHUN XUMUHU, TOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO
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U JIMYHOCTHO 3HAYUMBIX MPOOJeMaX, CBA3aHHBIX C XUMUEH, KPUTUUECKH OCMBICIUBATH
uHMOPMAIINIO U IPUMEHSATH €€ JIJIs MOMOJHEHUS 3HaHUM, PeIIEHUS] MHTEUIEKTYaIbHbIX
U DKCIEPUMEHTAILHBIX MCCIIEIOBATEIbCKUX 3a7ad. B 1enoM copepkaHue y4eOHOTO
npeamera «XuMHs JTaHHOTO YPOBHS HM3Y4YE€HHUST OPUEHTHPOBAHO Ha (DOPMUpPOBAHUE
y 00y4YaronIuXxcsi MUPOBO33PEHUECKON OCHOBBI ISl MOHUMaHUA (DUIOCOPCKUX HJIEH,
TaKUX Kak: MaTepUalbHOE E€IMHCTBO HEOPraHWYECKOr0 U OPraHMuYeCKOro MUpa,
OOYCIIOBJIECHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOEHHEM, I1I03HABAEMOCTb
MPUPOJHBIX SBICHUN MYTEM AKCIEPUMEHTA U PEUICHUS MPOTUBOPEUHNI MEXITY HOBBIMU
dbakTaMu W TEOPETUYECKUMH TMPEANOCHUIKAMHU, OCO3HAHHUE POJIA XUMHUU B PEIICHUU
IKOJIOTHYECKUX MpoOJeM, a TakkKe MpodsieM cOepekeHUs IHEPTreTHUECKUX PECYpPCOB,
CBIPbSI, CO3/IAHUSI HOBBIX TEXHOJIOTUM U MAaTEPUAIOB.

B nane peienus 3a7ad BOCHHUTAHMS, Pa3BUTHUS U COLMAIM3AIMU O0YyYarolIuXcs
MPUHATHIE TPOrPAMMOM MO XMMHUH MTOAXOAbI K OIIPEACIICHUIO COJIEPKAHUS U TTOCTPOCHHUS
npeaMera mpenycMaTpuBaloT (GOPMHPOBAHUE YHUBEPCAIBbHBIX YUE€OHBIX JEUCTBHM,
UMEIOIMX 0a30BOE 3HAUCHUE ISl Pa3IMYHBIX BUJIOB ICSITEILHOCTU: PEUICHUS MPOOIIEM,
TIOVCKA, aHau3a U 00paboTku nHMOpPMAITUH, HEOOXOAUMBIX JIJISI IPUOOPETEHUS OMBITA
MMPAKTUYECKOM M UCCIEI0BATENBCKON AEATEIIbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO
B [MO3HAHUU XUMUH.

B nmpakTtuke npenojiaBaHusl XMMUU KaK Ha YpOBHE OCHOBHOT'O 00111€T0 00pa30BaHUs
Tak ¥ Ha YPOBHE CpeJHEro oOIero oopa3oBaHusi, MPH ONPEACIICHUH COJEpKaTEIbHON
XapaKTepUCTUKU 1EJNel H3ydeHuss IMpeAMEeTa HaIlpaBJICHHUEM NEPBOCTEHEHHOU
3HAUMMOCTH TPAJAUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB XMMUUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKOMN JIESITEIbHOCTH YeJIOBEKA U KaK
OJTHOTO M3 KOMITOHEHTOB MHUPOBON KYNbTypbl. C METOAMYECKONW TOYKU 3PEHHUS TAKON
MOAXO/T K ONPEACIICHUIO LIEJIEW N3YUEHHUS MPEIMETA SBJISIETCSA BIIOJHE OMPAaBIAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS ITIaBHBIMHU LIEJISIMU U3YyYEHHUS TTpeaAMeTa « XUMUS
Ha 6a3oBoM ypoBHe (10-11 ki1.) siBIsSIFOTCS:

dbopMUpOBaHUE CHUCTEMBbI XMMHUYECKUX 3HAHWN KaK BAKHEWINEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B OCHOBE KOTOPOH JIeKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMEeHTAIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE sI3blKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JOCTYNHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJICHHE C UICTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

dbopMUpoBaHUE U pa3BUTHUE TMPEACTABICHUN O HAYYHBIX METOJlaX IMO3HAHUS
BEIIECTB M XUMHUUYECKUX pEaKlHi, HEOOXOAMMBIX [Jii MNPUOOPETEHUS YMEHH
OpPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUUECKUX SBJIICHUM, UMEIOIINX MECTO B IPUPOJIE,
B MPAKTUYECKOW U TTOBCETHEBHOM JKU3HU;

pa3BUTHE YMEHHUM M CIOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAOIOJEHHEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOICHUEeM TMpaBuWi 0e30MacHOTo
oOpaIreHus ¢ BeIeCTBAMH.

Hapsiny ¢ stum coaepxaTenbHas XapakTEpUCTHUKA LEJNed W 3a]ady H3y4deHUs
npeaMeTa B IporpaMMe MO XMMHUU YTOYHEHAa UM CKOPPEKTUPOBaHAa B COOTBETCTBHUHU
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C HOBBIMH TMPUOPUTETAMU B CHUCTEME cpeaHero obmiero oOpa3zoBanusa. Cerojs
B IIPENOJaBaHUU XUMHH B OOJIbIIEH CTENEHH OTAAETCA MPEANOYTEHUE MPAKTUYECKOU
KOMITOHEHTE COJEP)KaHMS OOYUCHHs, OPHCHTUPOBAHHON Ha TOATOTOBKY BBIMTYCKHUKA
OI0IIIE00pA30BaATENIbHOM  OpraHW3allid, BJIAJCIONIEr0 HE HAa0OpOM 3HAHMM, a
(GYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHUSMH aKTHBHOTO
MOJTYYCHUSI 3HAHUN U IPUMEHEHUS MX B PEabHOW KU3HM IS PEIICHHS TPAKTUYECKIX
3amad.

B sToil cBA3M mpu u3ydeHHH npeamMera «XUMHS» JIOMUHHUPYIOLIEE 3HAUYCHUE
MPUOOPETAIOT TaKUE TIENIU U 3a/1a4H, KaK:

amanTamys OOyJaromUMXcsl K YCJIOBHUSIM JMHAMHYHO Pa3BUBAIOIIETOCS MUPA,
(dbopMUpOBaHUE MHTEIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHUIO TPAMOTHBIX PEUICHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYaIUSX, CBSI3aHHBIX C BEILIECTBAMU U UX MPUMEHEHUEM;

dbopMupoBaHuEe y 00y4arOmUXCsl KIIOYEBbIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIUH),
UMEIOINX YHUBEPCATHHOE 3HAYCHHE IIJISI PA3IMYHBIX BHJIOB JCATEIBHOCTH: PEIICHHUS
npoOyieM, TIOMCKa, aHamm3a ©  0o0paboTkM  wHOpMAIUU,  HEOOXOIUMBIX
JUIA IPHOOPETEHUS OIBITA JESTENbHOCTH, KOTOpasi 3aHUMAaeT BaXKHOE MECTO B TIO3HAHHUH
XMUMHH, a TaKkKe i1 OICHKH C TO3WIUK DKOJOTHYECKOW OE€30MacHOCTH XapakTepa
BJIMSIHUS BEIIECTB U XMMHUYECKUX IPOILIECCOB HA OpraHU3M 4YeJIOBEKa U MPUPOJIHYIO
cpeay;

pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB, WHTEUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yYaroumxcs: CHOCOOHOCTH CaMOCTOATEIbHO NPUOOpPETaTh HOBBIC
3HaHHWSI TI0 XUMHH B COOTBETCTBUM C JKM3HEHHBIMH TOTPEOHOCTSIMH, HCIOJIH30BaTh
COBpEMEHHBIE NH(POPMAIIMOHHBIE TEXHOJIIOTUH JIJIS TOMCKA U aHAIM3a Y9eOHOM 1 HAyIHO -
MOMYJIAPHON WH(DOPMAITUN XHMUYIECKOTO COICPIKAHMS;

dbopMupoBaHUE U Pa3BUTHE y OOYUYAIOIIMXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBINUIEHUS, HAOI0IaTeIhHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOMMBI, B YACTHOCTH, TMPHU I[UIAHUPOBAHWW W TMPOBEACHUH XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHUE Y 00y4YaroImuXcsl yOekIEHHOCTU B T'YMAaHUCTUYECKON HAIIPAaBIEHHOCTH
XUMHUH, €€ BaXHOW pOJIM B pEUICHUU IJIOOAIBbHBIX MpOoOJIeM palliOHAIBHOIO
MPUPOIONOJIb30BAHUS, TIOMOJIHEHUS DHEPreTHYECKUX PpPEeCcypcoB U  COXpaHEHUs
OPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOOUMOCTH OEpeKHOro OTHOILIEHUS
K TPUPOJE M CBOEMY 370POBBIO, a TakXKe MPHOOPETEHUS OMNbITa HCIOIb30BAHUS
TIOJIYYCHHBIX 3HAHWKA ISl TIPUHSATHS TPAMOTHBIX PEIICHWA B CHUTYAIUSX, CBSI3aHHBIX
C XUMHYECKIUMU SBJICHUSMU.

Hemn w 3amaun  W3ydeHUs TMpeaAMeTa «XUMHUS» TONYyYUIH  TMOIPOOHYIO
METOIMYECKYI0 HHTeprpeTanuio B pasnene «llmaHnupyembie pe3ylnbTaTbl OCBOCHMUS
MPOrpaMMbl IO XUMHHN», OJarogaps 4emMy oOecredeHO YETKOE TMPEACTABICHHE O TOM,
KaKue 3HAHUS W YMEHHUS UMEIOT MPSMOE OTHOIIEHWE K peau3allid KOHKPETHOU
LEJIH.
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B ydyeOHOM mutaHe cpemHero oOmiero o0pa3oBaHus MpeaMeT «XUMHs» 0a30BOro
YPOBHS BXOJIMT B COCTaB MpeAMETHOMN 00s1acTu «ECTeCTBEHHO-HAYYHBIE IPEAMETHIY.

OOmiee 4MCIO YacoB, PEKOMEHJOBAHHBIX JUISI M3Yy4eHUs] XUMHH — 68 4acos:
B 10 xacce — 34 yaca (1 gac B Heneno), B 11 kiacce — 34 gaca (1 gac B Heneno).



®denepanbHas padbovas mporpamma | Xumus. 10—11 xmaccer (6a30BbIi ypOBEHB)

COJEP)KAHUE OGYUEHUS!

10 KVIACC

Teopernueckue 0CHOBBI OPraHUYECKOM XMMHHU

[Ipenmer opraHuyeckol XUMHUHU: €€ BO3HUKHOBEHHE, pPa3BUTHE W 3HAYCHUE
B TMOJYYEHUH HOBBIX BEIIECTB W MarepuanoB. TeopHs CTPOEHUS OPraHHMYECKUX
coequHeHuii A.M. bytnepoBa, €€ OCHOBHbIE MOJOXKeHUA. CTPYKTypHbIE (POPMYIbI
OpraHnueckux BemiectB. ['omosorusi, uzomepus. XuMU4YECKast CBSI3b B OpPraHUYECKUX
COEIMHEHUAX — OJJMHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBinenue o kiaccuuKanuu oOpraHudyeckux BemecTB. Homenknarypa
OpPraHMYECKUX COEIMHEHUI (CHCTEMAaTHYeCcKasl) U TPUBUAIbHBIE HA3BAHMS BaKHEUIIHMX
IPEICTaBUTEIIEH KIAaCCOB OPraHUYECKUX BELLECTB.

JKCNePUMEHTATBHbIE METOAbI H3YYeHHs BEelIeCTB U UX NMpeBpalleHu i

O3zHakomIIeHHE ¢ 00pa3liaMyu OPraHuYeCKUX BEIIECTB U MaTepraIaMyu Ha UX OCHOBE,
MOJICTTMPOBAHHE MOJEKYJ OpraHMYeCKHMX BEUIECTB, HAOMIOJEHUE U OINHCaHUE
JIEMOHCTPAIMOHHBIX OMBITOB IO TIPEBPAIIEHUIO OPTAaHNYECKUX BEIIECTB IMPU HArPEBAaHUHT
(ru1aByieHue, OOyrJIMBaHUE U TOPEHUE).

Yriesonopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pAa. MeTaH U 3TaH — NpoCTEeHIIne
MPE/ICTABUTEIIN AJTKAHOB: (PM3MUECKUE U XMMUYECKUE CBOMCTBA (pEaKLMK 3aMEIECHUS U
TOpPEHMS), HAXOXKJIEHUE B IPUPOE, MOJTy4YE€HUE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH pan. OTWIEH M MNPONWIEH —
IPOCTEUIINE MPEACTABUTEIH aJTKEHOB: (PU3UUYECKHE U XMMHUECKUE CBOMCTBA (peaKiuu
THUJIPUPOBAHUSI, TaJOT€HUPOBAHUS, TUApPATAlWN, OKHUCIEHHS M MOJUMEpPHU3aLUH),
NOJIyYEHHE U PUMEHEHUE.

Anxanuensl: OyranueH-1,3 u MerunOyraguen-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOWCTBA (peakuus nonaumepuszauuu). llonydueHue CHHTETHUECKOTrO
Kay4dyKa W pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHUS, FOMOJIOTUYECKUH psii. ALETHIEH —
IPOCTEUIININ MPEICTAaBUTENb AJIKUHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUUECKUE
CBOMCTBA (peakUWH THUAPUPOBAHMS, TaJOr€HUPOBAHUS, THApPATALUU, TOPEHHUS),
MOJIyY€HHE U IPUMEHEHUE.

Apenbl. bensoi: coctas, cTpoeHue, GPU3NUYECKUE U XMMUYECKUE CBOMCTBA (peakiuu
raJJOTCHUPOBAaHUSI W HUTPOBAHHUA), IMOJIIyU€HUE W TpUMEHEHHe. Toayon: cocmas,
cmpoeHue, @Quauueckue U XuUMUYecKue CeoUCmea (peakyuu 2anioeHuposanus u
HUMPOBAHUs), NoayueHue u npumeneHue. TOKCUUHOCTh apeHOB. I 'eHeTmueckas CBS3b
MEXIY yII€BOAOPOIaMH, MPUHAMICKAIMMH K Pa3IMIHBIM KJIaCCAM.

! KprM@OM B TCKCTC BbIACJICHBI JJICMCHTBI COACPKAHUSA yqe6Horo Marcpualia, KOTOPBIC H3Yy4dalOTCA

B O3HAKOMWTEIILHOM IUIAaHE M HE BKJIIOYAIOTCS B COCTaB IMPEAMETHHIX pe3yibTaToB ocBoeHust DPOII COO
Ha 0a30BOM ypOBHE.
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[IpupoHbIE UCTOYHUKHU YII€BOAOPOAOB. [IprpoaHblil ra3 U nonyTHele HEPTAHbIE
ra3sl. Hetb 1 €€ npoucxoxaenue. CrnocoObl nepepadoTKu He(TU: IEPETOHKA, KPEKUHT
(TepMuyeckuil, KaTanuTUYecKHil), nuponu3. [IpoaykTel mnepepabOTKuM HePTH, HUX
NpPUMEHEHUE B MPOMBINUICHHOCTH W B ObITy. KaMeHHBI yroib W MPOAYKTBI €r0
nepepadoTKu.

IKCNepUMEHTAJbHbIE METO/IbI H3yYeHHsl BEIIeCTB M UX MpeBpaneHuii

O3zHakomileHHE ¢ 00pa3iiaMu TIacTMACC, KaydyKOB U pe3UHbI, KOJUIeKIuu «HepThb»
U «YTOIb», MOJEIUPOBAHUE MOJEKYI YIIEBOIOPOJAOB M TallOTEHOMPOU3BOIHBIX,
MPOBE/ICHNE MPAKTHYECKO#i padoThI: MOJTydeHHUE dTUJICHA M M3yYCHUE €TI0 CBOMCTB.

PacuérHble 3a1a4n

Brraucnennst mo ypaBHEHUIO XUMUYECKON peaknuu (Macchl, 00bEMa, KOIMIECTBA
HCXOJIHOTO BEIIECTBA WJIM NPOJYKTa PEAKIUH IO HU3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB MM IIPOYKTOB PEAKIIHN).

Kucnoponcogepxamue opranuyeckue cOeUHECHHUA

[IpenenvHbIE OTHOATOMHBIC CIUPTHI. METaHOM M ATAaHOJ: CTpOeHUe, (pu3udeckre u
XUMHUUYECKUE CBOWCTBA (pEeaklUMH C aKTUBHBIMU METaJIaMH, TaJIOT€HOBOIOPO/IAMH,
ropeHue), npuMeHeHrne. Bogopoaubie CBsI3M MEXAYy MOJEKylaMHu crnupToB. JleiicTBue
METaHOJIA ¥ ITAHOJIa HA OPraHr3M YEJIOBEKA.

MHoroaToMHble CIUPTHI. DTUIICHTIIMKOIL U TIUIEPUH: CTpoeHHEe, GU3NUECKUE U
XUMUYECKHUE CBOMCTBA (B3aUMOJCHCTBHE CO MICJIOYHBIMH METaNIaMU, KaueCTBEHHAS
peakiusi HAa MHOTOATOMHBIE CIUPTHI). JleiicTBue Ha opraHu3M 4YenoBeka. [IpuMmeHeHue
[JIMIEPUHA U DTUJICHTJIUKOJIA.

deHou: CTPOCHUE MOJIEKYJIbI, PU3NUECKHUe U XUMUUECKHE CBOMCTBA. TOKCUYHOCTD
¢denona. [Ipumenenue dpenomna.

Anbaerunsl U kemotol. GopManbAeTUl, alleTaIbACTU/I: CTPOCHUE, (PU3NUECKUe U
XUMHUUYECKUE CBOMCTBA (peakluMy OKHUCICHUS W BOCCTAHOBJICHMS, KayeCTBEHHbBIC
peakium), NoJy4eHUue U NMPUMEHEHUE.

AyemoHn: cmpoeHue, uzuueckue u Xumuieckue ceoucmea (peakyuu OKUCIeHUs U
80CCMANOGIEHUS), NOJIYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TMpe/eNibHbIE KapOOHOBBIE KHUCIOTh. MypaBbuHAs U YKCYCHas
KHUCIIOTBI: CTPOEHUE, (PU3MUECKUE U XUMHUECKUE CBOMCTBRA (CBOMCTBA, O0IIME /IS Klacca
KHUCIIOT, peakiusi »>Tepuduxanuu), MoiydeHue u npuMmeHenue. CreapuHoBas W
OJIEMHOBAsI KMCIIOTHI KaK MIPEJICTABUTEIIN BBICIINX KapOOHOBBIX KUCIOT. MbliIa KaK colu
BBICIITUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

CnoxHble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCJOT. ['MAPONM3 CIOXKHBIX
a¢upoB. Kupsl. 'naponus xxupos. [Ipumenenue »xupoB. buonsorudeckas poJib JKUPOB.

VYraeBoapl: cocTaB, Kiaccu(uKaius yrieBoJoB (MOHO-, IH- U MOJUCAXapHUIbI).
['J1r0K03a — TPOCTEHUIIINI MOHOCAXapHT: OCOOCHHOCTH CTPOSHUSI MOJIEKYJIbI, (PU3NUECKHE
W XHMHYECKHE CBOMCTBa (B3aumojeiictBue ¢ rujpokcugoMm wmeau(Il), okuciaenue
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBIeHUE, OpPOXKEHUE TIFOKO3BI),

10



denepanbHas padodas nmporpamma | Xumus. 10—11 kmaccel (6a30BbIi YpPOBEHB)

HaXOXJEHUE B MPHUPOJIC, MPUMEHEHHE, Onosornueckas poib. PorocunTes. OpykTo3a
KaK U30Mep TITFOKO3bI.

Caxapoza — npedcmasumeinsb OuUcaxapuoos, 2UOpoU3, HAX0HCOeHUue 8 npupooe u
npumMeHeHue.

Kpaxman u memmono3a kak TpUpOAHBIE TomuMepbl. CTpoeHHWe Kpaxmaia |
EJUTI0NI03b1. DU3NYECKHe M XMMHUECKHE CBOMCTBA KpaxMasia (THAPOJIN3, KadeCTBEHHAS
PCaKIIUS C UOJOM).

JKCNepUMeEHTATbHbIE MeTOAbl H3YUeHHsl BellleCTB M UX NpeBpalleHuii

[IpoBenenune, HaOMIOACHWE W OMHUCAHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIIPTOB, KAYECTBEHHBIE PEAKIIUU OJHOATOMHBIX CTUPTOB (OKHCICHHE YTAHOIA OKCHJIOM
meau(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJIEHCTBUE TJIMIIEPUHA C THIAPOKCUAOM
menu(Il)), anpaernaoB (OKUCIEHHME aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcugom  Mmenu(Il), B3aumojelcTBUE KpaxMalla C  HMOJOM), MPOBEACHUE
IIPAKTUYECKOM pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuéTHble 3a1a4n

Brraucnenust mo ypaBHEHUI0O XUMHYECKON peakiuu (Macchl, 00bEMa, KOJIMUYECTBa
HCXOJIHOTO BEIIECTBA WJIM TPOJYKTa PEAKIUU IO HU3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJHOT'O U3 MUCXOAHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

A3oTcoaep:Kainiie oprannieckne coexTnHeHusl

Amunvl. Memunamun u aHUIUH: cocmas, cmpoenue, usudecKue u XumuyecKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU).

AMUHOKHUCIIOTHI KaK aM(OTepHbIC OpraHUYEeCKHe coeauHeHus. Du3ndeckue u
XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha IpUMepe TIHuIMHa). brolornyeckoe 3HaueHHe
aMUHOKHUCJIOT. IlenTuapl.

benkn kak TpUpOIHBICE BBICOKOMOJEKYJSPHBIC COCIMHEHHs. [lepBUYHAs,
BTOPUYHAS ¥ TPETUYHAS CTPYKTypa OCIIKOB. XUMHUYECKUE CBOMCTBA OCIKOB: THAPOIIU3,
JIeHATypaIlvsl, KAYSCTBCHHbBIC PEAKIIMH Ha OCITKH.

3KCHepl/IMeHTaJILHLIe METOAbI U3YICHHUSA BCIIECCTB U HX HpeBpameHm”a
Ha6J'II-0I[eHI/Ie N OIIKMCAHUC HOCMOHCTPALMOHHBIX OIIBITOB: ACHATYpALUsA OeJIKOB
IIpY HAarp€BaHuH, IBECTHBIC PCAKIIUU OCJIKOB.

BbicokomoJieKyIsipHbIe COeTUHEHUs

OCHOBHBIC TIOHSITHUS XUMHU BBICOKOMOJICKYIIIPHBIX COCIMHEHUH: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3alliU, CPETHSS MOJICKYJIIpHas Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN — MOJMMEpHU3alus U
MOJIMKOHICH CAITH .

IInacmmaccol  (nonusmunen, NOAUNPONUILEH, NOJUSUHUTIXIOPUO, HOIUCHUPOT).
Hamypanonoiti u cunmemuueckue kayuyku (06ymaoueHo8bvill, XJI0PONPEHOBbIll U
uzonpenosulil). Bonoxna: mamypanvueie (Xaonox, wepcmv, WENK), UCKYCCMBEHHbLE
(ayemammuoe 80JIOKHO, BUCKO3a), CUHRMemu4ecKue (KanpoH u 1a6cam,).

11
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BKCHepHMeHTaJH)HLIe METOAbI H3YYCHUHA BEIIECCTB H UX npeBpameHm“d
O3HaKOMIJIEHUE C 06paSI_IaMI/I IIpUPOAHBIX U MCKYCCTBCHHBIX BOJIOKOH, IIIIACTMACC,

Kay4yKOB.

MexknpeaMeTHbie CBA3H

Peanuzanuss MeXnpenMETHBIX CBSI3€M INPU M3YYEHHM OPraHUYECKOM XHUMUHU
B 10 Ky1acce oCcyIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TIOHSATHUM, SIBJSIOMIMXCA CHUCTEMHBIMHU [IJIi OTHEJbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO6muIre ecTeCTBEHHO-HAYYHbBIC TIOHATHS: SIBIICHUE, HAYIHBIN (paKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIN3, CUHTE3, KJIacCU(pUKAIUs, IEPUOJUIHOCTh, HAOIIOACHUE, U3MEPECHHE,
DKCHEPUMEHT, MOAEIUPOBAHHUE.

dusnka: Marepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJA, SHEPreTUUECKUM
YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, (pu3nueckue
BEJIMYMHBI U €IUHUIIBI UX U3MEPCHHUSI.

buonorusi: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHuU3MeE,
dhoTOCHHTE3, OMOJIOrMYECKH aKTUBHBIC BelllecTBA (OCNIKH, YIIIEBOIbI, )KUPHI, (PEPMEHTHI).

['eorpadusi: mMuHepanbl, TOpPHBIE MOPOJbI, MOJE3HBIE HCKOMAeMble, TOILUIUBO,
PECYPCHI.

TexHoNMOrus: MUILEBbIE MPOAYKTHI, OCHOBHI PAlIMOHAJIBHOTO MUTAHUS, MOIOIINE
CpPEJICTBA, JIEKAPCTBEHHbBIE U KOCMETUUECKHUE MTPenaparbl, MaTepuaibl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKHUX BOJIOKOH.

11 KJIACC

Teopernyeckue OCHOBbI XUMHUU

XuMudeckuit sneMeHT. AtoM. SAapo aroma, M30TOMBL. DJIEKTPOHHAS O0OJOYKA.
DHepreTUuyeckue ypOBHHU, TMOAYPOBHU. ATOMHBIE OpOWUTaNU, S-, p-, d- DJIEMEHTHI.
Oco0eHHOCTH pacnpeeeH s FIEKTPOHOB M0 OpOUTAISIM B aTOMAaX 3JE€MEHTOB MEPBBIX
YETBIPEX MEPUOIO0B. DIIEKTPOHHAS KOHPUTYPAITHSI aTOMOB.

[lepmonnuecknii 3akoH u Ilepmoanueckas cucreMa XUMHYECKHX DJIEMEHTOB
JI.. MenneneeBa. CBs3b IEepUOAMYECKOrOo 3akoHa M llepuogmueckoil cucTeMbl
XUMHUYECKUX 31eMeHTOB JI.11. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUSI aTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB M OOpa3yeMbIX HUMHU
MPOCTBHIX M CIIOKHBIX BEMIECTB IO TPyMHIlaM M MNEPUOAAM. 3HAYCHUE MEPUOAUUECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

Ctpoenue BerecTBa. XUMUYECKasi CBS3b. BUIbI XUMHUYECKOM CBsI3U (KOBaJIGHTHAs
HEMoJIIpHAsT W TOJSIpHAs, HMOHHAs, MeTaimdeckas). MexaHu3mbl 00pa30BaHUS
KOBAJICHTHOM XMMUYECKOU CBSI3M (OOMEHHBIN U JJOHOPHO-aKIENTOPHBIN). Bogopoanas
CBsI3b. BaneHTHOCTh. DNEKTPOOTpUIIATENLHOCTh. CTeNneHb OKUCICHUS. VIOHBI: KAaTHOHBI
Y AaHUOHBI.

12
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BemectBa MOJEKYISPHOTO M HEMOJEKYISIPHOTO CTPOEHUSA. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIMBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT TUIIA KPUCTAIUIMYECKON PEIIETKHU.

[TonsiTre 0 qucnepcHbIX cucteMax. ICTUHHBIE M KOJUTOUIHBIE pacTBOpbI. MaccoBast
JIOJIsL BELIECTBA B pacTBOPE.

Knaccudukanus neopranmdyeckux coeauHeHuil. Homenknarypa HeopraHu4eckux
BEIIECTB. | eHeTndeckass CBA3b HEOPraHUYECKUX  BEIIECTB, MPUHAJICKALIUX
K Pa3JIMYHbIM KJIaCcCaM.

Xumudeckas peakiusi. Knaccudukanuss XMMUUECKUX PEaKIuii B HEOPTraHUIECKOM
U OpraHUYeCKOM XHMMHUHU. 3aKOH COXpPAHEHUsS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MIPEBPALIECHUS SJHEPTUU NP XUMHUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3iM4HbIX QakTopoB. OOparumbie
peakiuu. XuMHuueckoe paBHoBecue. DAKTOPHI, BIUSIONINE HA COCTOSHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larenbe.

OnexTponuTudeckas aucconuanus. CuibHble U ciadble nekTponuTsl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTasi, HEUTpanbHasi, menouHas. [lonamue o 6000poOHOM
nokazamene (pH) pacmeopa. Peakuun nonHoro oomena. [ uoponus HeopeaHuyeckux u
OP2AHUYECKUX BEULeCS.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE — peakuuu. [lowamue 06  21ekmpoause
pacniasoe u pacmeopos coeu. llpumenenue 21ekmpoausa.

JKCNEePUMEHTAJbHbIC METObI H3YYEHHS BELIECTB M MX NpeBpalleHHit

Hemonctpauusa tabmun «llepuonuueckas cucreMa XHMHYECKUX 3JIEMEHTOB
JA.N. MengaeneeBa», u3ydyeHUe MoOJAENEH KPUCTAUIMUECKUX PEIIETOK, HAOIOJCHUE
U ONHCaHUE JEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OMBITOB (Pa3floKEHHE MEPOKCHJIA
BOJIOPOJIa B MPUCYTCTBHM KaTalM3aTopa, ONPENEIECHUE CPEIbl PacTBOPOB BEILIECTB
C MOMOIIbI0 YHMBEpPCAIBHOI'O HHJAMWKATOpPA, PEakIMyd HOHHOIO OOMEHa), MpOBeIEHUE
PaKTHUECKOl paboThl «BausHue pa3nudyHbIXx (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum».

PacuérHble 3agaun
Pacuétsl mo ypaBHEHHMSIM XMMUYECKUX PEAKIHM, B TOM YUCIE TEPMOXUMUUYECKHUE
pacu€Thl, pacYEThI C UCIOJIB30BAHUEM MTOHSTUS «MaccoBasi JOJISI BEIIECTBAY.

Heopranunyeckass xumus

Hemeramnsbl. Tlonoxkenne HemeraioB B lleproanyeckor CUCTEME XUMHUUYECKUX
anemenToB J[.M. MenaeneeBa u 0COOCHHOCTH CTPOCHUS aTOMOB. DU3NUECKHE CBOMCTBA
HEMETAJJIOB. AJUIOTPONHUsS HEMETaIoB (Ha IMpuMepe Kuciopojaa, cepsl, dochopa u
yIJIepoJa).

XUMUYECKUE CBOWCTBA BaXHEWIMX HEMETaUIoB (TajoreHoB, Cephl, a30Ta,
dbocdopa, yriaepoga U KpeMHHS) U UX COCAMHEHUU (OKCUIIOB, KUCIOPOACOACPHKAITUX
KHCJIOT, BOAOPOAHBIX COSUHEHHUM ).

[IpyuMeHeHne BaKHENIINX HEMETAIIIOB U X COCIMHEHUU.
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Meramnel. Ilonoxenue wMeramwioB B llepuogndeckon cuUcCTeME XUMHUYECKUX
anemenToB JI.1. MenneneeBa. OCOOCHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0UEK aTOMOB
MetauioB.  OOmue  ¢usudeckue  cBoiicTBa  MeTawioB.  CIuiaBpl  METaJUIOB.
DIIEKTPOXUMHUYECKUN ST HATPSIKEHUN METaJUIOB.

XUMUYECKUE CBOMCTBA BAXKHEHIITUX METAJIOB (HATpUH, Kaaui, KajabllUii, MarHuM,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

OO6mue cmocoObl ToNydeHuss MeTtawioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auwumsi om kopposuu. [IpuMeHeHe METAIIIIOB B OBITY M TEXHUKE.

JKCIEepUMEHTAJbHbIC METObI H3YYEHHS BELIECTB M MX NMpeBpalieHuit

N3yuenne xomiekiuuu «MeTaibl U CIUIaBbD», 00pa3L 0B HEMETALIOB, PELICHHUE
HKCIIEPUMEHTANbHBIX 3aJa4, HaONIOJIEHWE U OIMCAaHUE JIEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OIMBITOB (B3aUMOAECHCTBUE TMAPOKCUAA AIFOMUHUS C PACTBOPAMHM KUCIIOT
Y 11EJI0YEH, KAUECTBEHHbBIE PEAKI[MU HA KATHOHBI METAJLIOB).

Pacuérnble 3a1a4u

Pacuérel maccel BelmiecTBa WIM O0bEMA Ta30B IO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCe WM O0BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB, pacUETh
Macchl (00BEMA, KOJTUYECTBA BEILECTBA) MPOAYKTOB PEAKIMH, €CJIM OJHO W3 BEIIECTB
UMeeT TIPUMECH.

XUMHA U )KU3Hb

Ponpr xumuum B oOecrie4eHUM HKOJOTUYECKOM, HSHEPreTUYECKOW U MHUIIEBOMN
0€30macHOCTH, pa3BUTUHM MEIUIMHBI. [IoHITHE 0 HAYYHBIX METOAaX MO3HAHHUS BEIISCTB
Y XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIIMIAX MPOMBIIUICHHOTO TOTyYEHUS
Ba)KHEUIIIMX BEIIICCTB.

UenoBek B MUpPE BEILIECTB U MATEPHUATIOB: BAXKHEUIIINE CTPOUTEIHHBIE MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE  MaTEpHUallbl, KpPacKH, CTEKIJIO, KEpaMuKa, MaTepuabl
JUISL DJICKTPOHUKH, HAHOMAaTEpHaJIbl, OpTaHUUECKUE U MUHEPAJIbHBIC YI00pEHUs.

XuMUST M 370pOBbE YEJOBEKAa: IMpaBWJIa HCIOJB30BAHUS  JIEKAPCTBEHHBIX
npenaparoB, IpaBujia O€30MacHOTO HCHOJIL30BAaHUS MpenapaToB OBITOBOM XHMUU
B IIOBCEIHEBHOMU >KU3HU.

MexnpeaMeTHbie CBSI3H

Peanuzanust MeXOpeIMETHBIX CBSI3€M MpPU M3YYEHHH OOIIEH M HEOpraHU4eCKOM
xuMHH B 11 Kiacce ocyliecTBIIIETCS Yepe3 MCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-
HAay4YHBIX IIOHATUM, TaK W IIOHATUH, SBIIAIOLIUXCS CUCTEMHBIMU [UI OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01111e ecTeCTBEHHO-HAYUHbIE IOHATHSA: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs,
aHaJlu3, CHUHTE3, KJIacCU(PUKALHUs, TEePUOJUYHOCTb, HAOIIOJEHHE, SKCIEPUMEHT,
MOZENUPOBAHUE, UBMEPEHUE, SIBJICHUE.

du3nka: MaTepus, JHEPTUs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI,
pPalOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUM YPOBEHb, BEILECTBO, TENO, OOBEM,
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arperaTHO€ COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYMHBI M €AWHULIBI UX U3MEPEHUS,
CKOPOCTSb.

buonorus: kiuerka, opranusM, 3KocucTeMa, orochepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHHbI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOpHBIE MOPOJbI, MOJE3HBIE HCKOMAEMble, TOILIUBO,
pecypcehl.

TexHomorusi: XWMHUYECKass MPOMBINUIEHHOCTb, METAJUIYPrus, HPOU3BOACTBO
CTPOUTENBHBIX  MAaTE€pUAJIOB, CEIbCKOXO3SMCTBEHHOE  IPOU3BOACTBO,  IHUIIEBAs
IPOMBIIIEHHOCTb, dapmanieBTHUECKas POMBILIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKHX  IpenapaTroB, IPOU3BOJICTBO  KOHCTPYKLUMOHHBIX  MAaTe€pUaloB,
AJIEKTPOHHAs IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHNHU
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOCHUS 00 y4aIOIUMHUCS
oporpaMm CpefaHero o0miero o0pa3oBaHusi (JIMYHOCTHBIM, METANpeAMETHBIM U
npeaMeTHbIM). HaydHo-meTonuueckod OCHOBOM i pa3pabOTKU  IUIAHUPYEMBIX
pE3ybTaTOB OCBOCHHMSI MPOTPaMM CPEHEr0 OOIIero 00pa3oBaHusl SBJISETCS CUCTEMHO-
NEeATENbHOCTHBIN MOIXO/.

B cooTBeTcTBMHM C CHCTEMHO-AESATEIBHOCTHBIM IOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS IpeaMeTa « XUMUsS» Ha YPOBHE CPEIHETO OOIIEro
00pa30BaHusl BbIIEIEHBI CIEAYIOIINE COCTABIISAIOLINE!

OCO3HAaHUE OOYYalOIIMMHCA POCCUMCKONW TpaXKIaHCKOM MJIEHTUYHOCTH  —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIEIIEHUIO;

HaJM4He MOTUBALUH K OOYYEHHIO;

LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKICHMM JUYHOCTH HAa OCHOBE
KJIFOYEBBIX LICHHOCTEW U UCTOPUUECKUX TPaauInil 0a30BOM HayKU XUMMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJCTBOBATHCSI B  CBOEH
NEeATENbHOCTH LIEHHOCTHO-CMBICIOBBIMHM YCTAHOBKAMU, PUCYILIUMU LIETTIOCTHOMN cUcTEME
XUMHUYECKOTro 00pa3oBaHus;

HaJINYUE MPABOCO3ZHAHMS SKOJIOTUYECKON KYIbTYPbl U CHOCOOHOCTH CTaBUTh LENU
Y CTPOUTH KU3HECHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TPEIMETa « XUMHUSD IOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATENILHOM JESTeIbHOCTA B COOTBETCTBUU C T'YMaHUCTHYECKUMHU,
COLMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU U UACAIAMU POCCUICKOTO
Ipa)XIaHCKOTr0 OOIIECTBa, MPUHIATHIMU B OOIIECTBE HOPMAMH U MIPABUJIAMU MOBEICHUSA,
CIOCOOCTBYIOIIMMM IIPOLIECCAM  CAMOIIO3HAHUS, CaMOPA3BUTHUSI U HPABCTBEHHOI'O
CTAHOBJICHUSI IMYHOCTH 00Y4YarOIIUXCSl.

JIn4HOCTHBIE ~ pe3ynbTaTbl  OCBOCHMSA  IpeaMera  «XUMHUS»  OTPaXKaroT
C(OPMHUPOBAHHOCTH  OMbITA TIO3HABATEIBHOM M  TNPAKTUUECKOW JAEATEIHLHOCTH
00 y4aroUIMXcs Mo peain3aly MPUHSITHIX B OOIECTBE LIEHHOCTEH, B TOM UHCJIE B YACTH:

1) rpa:kxaHcKoOro BOCIMTAHUS

OCO3HAHUSI OOYYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M OO0S3aHHOCTEM,
YBOKCHUSA K 3aKOHY U MIPABOIOPSIKY;

MIPEJCTABJICHUS O COLMAIBHBIX HOpMaxX U MpaBUJIaX MEKIMYHOCTHBIX OTHOILICHUMN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MNESITEIHHOCTH MPHU CO3JaHUM YUEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABATENLHBIX 3a/lay, BBHIMOJHEHUN XHUMHUYECKUX
AKCIIEpPUMEHTOB;
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CITOCOOHOCTH ITOHUMATh H IIpUHUMATb MOTHUBBI, HAMCPCHUSI, JIOTUKY U aPI'YMCHTHI
APYIux IIpHu aHAJIN3C PA3JIMYHBIX BUI0B y‘l€6HOﬁ ACATCIIBHOCTH,

2) NIATPUOTHYECKOT 0 BOCTIUTAHMSA

IICHHOCTHOTO  OTHOIIEHUSI K HCTOPUYECKOMY H  HAYYHOMY  HACJICIIHIO
OTE€UYECTBEHHOM XUMMU;

yBaXEHHUS K TIPOllecCy TBOpYECTBA B 00JIACTU TEOPHUHM M MPAKTHYECKOTO
MPUMEHEHHUSI XUMHUH, OCO3HAHWS TOrO, YTO JOCTMIKEHHUS HAYKH €CThb PE3yJIbTaT
JUTUTENBHBIX HAOIOCHUM, KPOMOTIMBBIX AKCIEPUMEHTAIBHBIX MTOMCKOB, IMTOCTOSTHHOTO
Tpy/Aa y4E€HBIX U IPAKTUKOB;

WHTEpECa W TO3HABATEIbHBIX MOTHMBOB B MOJIYYEHHHM M TOCICAYIOIIEM aHaIU3€
nH(pOpMaIIMK O MEPEOBBIX TOCTHKEHUIX COBPEMEHHON OT€UE€CTBEHHONW XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'0 CO3HAHUSI, STUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMW, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HAa MOPAIbHO -HPABCTBEHHBIE HOPMBbI
U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYNKH CBOMX TOBAPUIIECH C MO3UITUN
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIKOB,;

4) popmupoBaHusl KyJbTYPHbI 310POBbS:

MOHUMAaHUS IIEHHOCTEHN 3I0pOBOTO U 0€301acHOro 0opasa K1U3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MYECKOMY ¢ TCUXUYECKOMY
3JI0POBBIO;

coOJIroIcHUsT TpaBui 0OE€30MacHOro OOpalleHusi C BelIeCTBAaMH B OBITY,
TOBCETHEBHOM KU3HU U B TPYAOBOU JIEATEIBLHOCTH;

MOHUMAHUS LIEHHOCTH TPaBUJl UHAUBUIYAILHOTO U KOJUIEKTUBHOIO OE€30MaCHOI0
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUH W HENPUSATUS BPEIHBIX MPHUBBIUCK (YHIOTpeOICHUS
QJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

S) TpyA0BOro BOCIIUTAHMS:

KOMMYHHUKATUBHON KOMITETEHTHOCTH B YU€OHO-UCCIICIOBATEIbCKOM e TEILHOCTH,
OOITIIECTBEHHO TOJIC3HOM, TBOPUECKON M IPYTrUX BUAAX JAEATEIHHOCTH,

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEHICHUW MPAKTHUCCKHX 3a/1ad COIUATBHON
HAIPABJICHHOCTH (B paMKaX CBOETO Kjacca, MKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3YYCHHIO Tpodeccwii  pa3immdHOTO  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHUS TTPEIMETHBIX 3HAHUHN 110 XUMUH;

YBOXECHHS K TPYY, JIOJSIM TPYy/a U pe3yJbTaTaM TPYIAO0BOU NeITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUIYAIbHOW TPACKTOPUM OOpa30OBaHMUS,
Oymymieit mpodeccnn W peanu3allud COOCTBEHHBIX >XU3HEHHBIX IUIAHOB C YUETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XWMHUH, HWHTEPECOB MW IMOTPEOHOCTEH
o0111eCTBA;
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6) PK0JIOrn4eCcKOro BOCIUTAHHS:

HKOJIOTUYECKH IIeJIECO00pa3HOr0 OTHOLIEHHUsST K MpPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHHUS )KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOAILHOIO  XapakTepa HSKOJIOTMYECKUX MpoOieM, BIMSHHS
HDKOHOMHYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOIHON U COLMATILHON CpEbI;

OCO3HAHMSI HEOOXOAUMOCTH MCIOJB30BAHMS JOCTHIKEHUN XUMUU I PELICHUS
BOIIPOCOB PALIMOHAIIBHOI'O IIPUPOAOIIOIb30BAHMS;

AKTUBHOI'O HENPUATHS ACHUCTBUMN, NMPUHOCIIIUX BpEl OKPYXKAKOLIEH NPUPOLHOU
cpele, YMEHHUsI TPOTHO3UPOBATh HEONATOMPUITHBIE 3KOJOTMYECKUE TOCIEICTBUS
MPEINPUHUMAEMBIX JIEUCTBUN U MIPEIOTBPAIIATh UX;

HaJIU4usA PA3BUTOIO HKOJIOTMYECKOIO MBILUIEHUS, JKOJOTMYECKON KYJIBTYpHI,
OIBITA JIEATEIBHOCTH JKOJIOTMYECKOW HANPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS
UMU B I03HABATEJIbHOM, KOMMYHUKATUBHON M COLMATIBLHON NMPAKTHKE, CIOCOOHOCTU U
YMEHUS aKTUBHO IPOTUBOCTOATH UIE0JIOTUN XeMOpoOuH;

7) HEHHOCTH HAYYHOI O MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOU MPaKTUKH;

MMOHUMAaHUs CIIeN(PUKNA XUMHUHM KaK HayKd, OCO3HaHUS €€ poiu B (hOpMHPOBAHUU
pallMOHAILHOTO  HAYYHOTO  MBINUJICHUS, CO3JaHUU  IEJIOCTHOTO  IPEACTABJICHHUS
00 OKpYKarIIeM MHUPE Kak O €AMHCTBE MPUPOABI M YEIOBEKa, B TIO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHU S IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COO0 3HAYMMOCTH XUMUH JJIsl COBPEMEHHOM ITUBUJIM3AIINU: B €€
T'YMaHUCTUYCCKON HAIPaBICHHOCTH W BAaXXHOH pOJM B CO3JMaHMM HOBOW 0a3bl
MaTepHAIbHON KYJIbTYPBI, PEIICHUH TJI00aJbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIIEBON 1 SKOJIOTMUECKOM 0€30MacHOCTH,
B Pa3BUTUM MEAMIIMHBI, 00ECIEUEHUU YCIOBUU YCHEIIHOIO TPyAa U DKOJIOTUYECKH
KOM(OPTHOM KU3HU KAXKIOTO WIeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: MOHUMAaHUS CYIIHOCTH METOJIOB IMO3HAHMS,
WCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HWCIIOJL30BATh IOTydacMbIe
3HAHUS JJI1 aHadu3a U OOBACHEHMS SIBJICHUI OKPYKAIOIIEro MHUpa M MPOUCXOJSIINX
B HEM M3MEHEHWH, YMEHHs JejlaTh 00OCHOBAaHHBIC 3aKJIOUCHUS HA OCHOBE HAYYHBIX
($aKTOB M UMEIOIINXCS JAHHBIX C IEJTBIO TTOYYCHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJB30BaTh XMUMHUUYECKUE 3HAHUS JUIS PEIICHUS
po0OJIeM B peaibHBIX KU3HCHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTHBHOMY TOJIYYCHHUIO HOBBIX 3HAHHWH 1O XUMHH B COOTBETCTBUU C YKU3HCHHBIMH
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iudHbIX cdepax mnpodeccuoHaIbHOMI
NeSTeTHbHOCTH.
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METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHUS YU€OHOTO MpenaMeTa « XUMHUs» Ha YPOBHE
CpeIIHero o0I1ero oopa3oBaHus BKIIOYAOT:

3HaYUMBIC IS dbopmupoBaHus MHUPOBO33PCHHS 00yJarommxcs
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHAYyYHbIE TOHSATHS, OTpaKaIOIINe
[IEJIOCTHOCTh HAYYHOH KapTUHBI MHpa U CTIeNU(DUKY METOAO0B MO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX Haykax (MaTepus, BELIECTBO, SHEPIUs, sBJIEHUE, MPOLECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIICOBAHNUE,
HaOII0/IeHIE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHUE);

yYHUBEpCAIbHBIE y4eOHbIE JeWCcTBHUS (MMO3HABaTEJIbHBIC, KOMMYHUKATHBHBIE,
perynasTUBHBIE), oOecreunBarome GopMupoBaHUe (PYHKIHOHATIHLHOW TPaMOTHOCTH U
COI[MAIbHON KOMIETEHIUN 00y4arOINXCs;

CHOCOOHOCTh O0OYYaIOIIMXCS HCIOJB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHHSI U YHUBEPCAJIbHbIC YUeOHbIC AEUCTBUS B IIO3HABATEIHHON
COIIMAJIbHON MPaKTUKE.

MeTtanpeaMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCATbHBIMHU YUeOHBIMU
MO03HABATEIbHBIMHI, KOMMYHHUKATUBHBIMU U PETYISITUBHBIMU JEHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
ba3oBbIe Jioruueckue 1eMCTBUA:

CaMOCTOSITEILHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarTh;

OTPEIETIATh 1EJIN NeATeIbHOCTH, 3a1aBas MapaMeTpbl U KPUTEPUU UX TOCTHKCHHUS,
COOTHOCHUTD PE3YyJIbTAThI AEATETLHOCTH C ITOCTABICHHBIMU IEIISIMU;

WCII0JIb30BaTh MPU OCBOCHUH 3HAHU TTPUEMBI JIOTHUECKOT'0 MBIIIIJICHUS — BBIJCIATh
XapaKTEepHbIE MPU3HAKKA MOHSITUW M YCTAHABJIMBATh WX B3aUMOCBSI3b, HCIOJIb30BaTh
COOTBETCTBYIOIIIHUE MOHSTHS JJIs1 OOBSICHEHHUS OTAEIbHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUS W KPUTEPUHU ISl KiIacCU(PUKAIIMU BEIIECTB U XMMUUYECKUX
peaKLuu;

yCTaHaBJIMBATh MPUYUHHO-CJICICTBEHHBIE CBS3H MEXKIy  H3y4yaeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXAeHUs (MHIYKTUBHBIC, JCAYKTHBHBIC, IO aHAJIOTHH),
BBIABJIATh 3aKOHOMEPHOCTHM U TMPOTHBOPEUMST B PACCMATPUBAEMBIX  SBJICHUSX,
(GhopMyIIUpPOBATh BHIBOABI U 3aKJIIOUCHUS;

OPUMEHSITh B TIPOIIECCE TO3HAHMS, HCIOJIb3YEeMble B XHWMHHU CHUMBOJUYECKUE
(3HAKOBBIC) MOJIEIIH, TPEOOPA30BBIBATH MOJICTLHBIE TIPEACTABICHUS — XUMUYECKUM 3HAK
(cuMBOJI) dJeMEHTa, XHMHUYecKas ¢GopMyna, ypaBHEHHE XHUMHUYECKON peakiud —
MIPH PEIICHNN YIEeOHBIX MTO3HABATEIHHBIX U MPAKTUYECKHX 33/1a4, MPUMEHSTh Ha3BaHHBIC
MOJICIbHBIE TPEJCTABIICHUS JJI BBISBICHHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIIECTB U XUMUYECKUX PEaKIIHil.
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ba3oBble ucciieoBaTe1bCKIE ACHCTBUSA:

BJIJIETh OCHOBAaMHU METO0B HAYYHOI'O [TO3HAHUSA BEIIECTB U XUMUYECKUX PEAKIIN;

dbopMynMpoBaTh EAM W 3a7a4d UCCIEIOBAHUS, UCIOJIb30BaTh IMOCTABJICHHBIE U
CaMOCTOSITEILHO C(POPMYIMPOBAHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (POPMHUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUILHOCTU BBICKA3BIBAEMBIX
CYXJICHUM;

BJIAJIETh HABBIKAMU CAMOCTOSITEILHOIO TJIAHUPOBAHHUS U IPOBEACHUS YIEHUUECKUX
OKCIIEPUMEHTOB, COBEPIIICHCTBOBAThH YMEHHUS HaOIIOJaTh 3a XOJOM Mpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupoBaTh OOOOIICHUS U
BBIBOJbl OTHOCUTEIILHO JOCTOBEPHOCTH PE3YJbTATOB HCCIEIOBAHMS, COCTABJISTh
00OCHOBaHHBIN OTYET O MPOACIAaHHON padoTe;

pUOOPETaTh OMBIT YYCHUUECKOU UCCIIe0BATENLCKON U MTPOEKTHOM J1eATebHOCTH,
MPOSIBIISATH CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEILICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/IOB ITO3HAHUS.

Pa6ora ¢ undopmaunmneii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHMOpMaIM (HayqHO-TIOMYJIsipHas
JAUTEpaTypa XMMHYECKOIO COJEp)KaHusl, CHpaBOUHbIE 1MocoOusi, pecypcsl MHTepHeTa),
aHAJTM3MPOBaTh MH(POPMALIMIO PA3IMYHBIX BUJIOB U (POPM NPEACTABICHUS, KPUTUUECKU
OLICHHUBATh €€ IOCTOBEPHOCTh U HEIPOTUBOPEYUBOCTD;

(opMynHpOBaThH 3aIPOCHl U TPUMEHSTh PA3JIMYHbBIE METO/IbI ITPU MOUCKE U 0TOOpE
uH(popMaIu, HeOOXOAMMOM /1711 BBITIOJTHEHUST YYEOHBIX 3a/1a4 ONPEACIIEHHOTO TUIIA;

npuoOpeTaTb  OMBIT  HCIOJNB30BaHUS  WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJTLHO BBIOMPATh ONTHUMAJIbHYIO (HOpMY TMpeCcTaBlieHUs WH(OpMaIuu
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKHU U APYTUE);

UCMOJIb30BaTh Hay4YHBIH A3BIK B KaueCTBE CPEICTBA MpH PabOTe C XUMUYECKOU
uH(pOpMaIUEil: TPUMEHATh MEXIIpeaMEeTHbIE ((PrU3nUecKrne U MaTeMaTUYeCKHEe) 3HAKU U
CUMBOJIBbI, (OpMYIIbl, aO0OpEBUATYpPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HATJISTHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBI/IH:

3a/laBaTh BOINPOCHI IO CYIIECTBY OOCYyXJaeMOW TeMbl B XOJ€ Juajiora
W/WTU  JTUCKYCCHM, BBICKa3blBaTh UJEH, (OPMYIMPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBINIOJIHEHUS IPEJIOKEHHOM 3aa4K;

BBICTYIIAaTh C IIPE3CHTAlMEN PE3yJbTAaTOB IO3HABATEIILHOU JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU NPH BBIIOJIHEHUHU
XUMHUUYECKOTO DKCIEPUMEHTa, MPAKTUYECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peaau3aluyd y4yeOHOro mpoekTa U (GOpPMYIHPOBATH BBIBOJIBI
M0 pe3yibTaTaM IPOBEAEHHBIX MCCIEHOBAHUN IMYTEM COIJIACOBAHUS ITO3ULIMH B XOHE
00CYXEHUS U OOMEHA MHEHUSIMHU.
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PerynsiTuBHbIe YHUBepPCAJbHbIE YUeOHbIE 1eiicTBUSA

CaMOCTOATENIFHO IUJIAHUPOBaTh M OCYIIECTBISTH CBOIO  IO3HABaTEIbHYIO
NEeSTEeNbHOCTh, OIpeaeNsass e€ 1eld | 3aJadyd, KOHTPOJUpOBaTh U TI0 Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH IIPe/IjIaraéMblidi AITOPUTM JIEHCTBUN TIPU BBITIOJTHEHUHN
y4eOHBIX U HUCCIENOBATEIbCKUX 3aj1a4, BbIOUpaTh Hanbonee d(PPeKTUBHBIN CIIOCOO MX
pelieHust ¢ Y4ETOM TMOTYYCHHS] HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHHOCTHM Ha OCHOBE CaMOaHalnM3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATBI
10 KVIACC

IIpenmeTHBIE PE3YJIBTATHI OCBOCHMS Kypca «OpraHnyeckas XUMHUsD> OTPaXKaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUN O XUMHUYECKON COCTaBIIAIOIIEH €CTECTBEHHO-
HAy4YHOU KapTHHBI MUPA, PO XMMUU B TIO3HAHUU SIBICHUN MPUPOJIbI, B GOPMUPOBAHUU
MBIIUICHUS U KyJIbTYpBl JTUYHOCTH, €€ (DYHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAUMOMN
JUISL pEelIeHUs] NPAKTUYECKUX 33a7ad M 3KOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS
K CBOEMY 37I0pPOBbIO M IIPUPOJIHOM CpELIE;

BJIQJICHUE CUCTEMON XUMMUYECKUX 3HAHUI, KOTOPAsl BKIKOYAET: OCHOBOIIOJIATAFOIIIHE
NOHATUSA (XUMHUUYECKUH 3JIEMEHT, aTOM, JJIEKTpPOHHAas O0OJOYKa aToMa, MOJEKyJa,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, XUMUYECKasi CBSA3b, CTPYKTypHas Qopmyia
(pa3BEpHyTas U COKpaIi€HHas ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIepOIHBIN
CKeJeT, (DyHKIMOHaNIbHAs IpyNa, paaukal, U30MepHUsl, U30MEPbl, TOMOJIOTHYECKUI PsII,
TOMOJIOTH, YIJIEBOJIOPOABI, KHUCIOPOA M a30TCOAEp)KallUe COEAMHEHHUS, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COCTMHEHMS); TEOPUH U 3aKOHBI
(Teopust cTpoeHHs opraHudeckux Bemects A.M. byTiiepoBa, 3aK0OH COXpaHEHHUs MacChl
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SA3bIK XUMHH; MUPOBO33PEHUECKHE 3HAHMUSI,
JIeKale B OCHOBE IMOHMMAHHMS MPUYUHHOCTA M CHUCTEMHOCTH XUMUYECKHUX SIBICHHIA,
(dakTomornyecKkue CBEACHHUS O CBOWCTBAX, COCTaBe, IOJYYEHHH U O€30MacHOM
UCIOJb30BAaHUM BaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U NPAKTUYECKOU
NEeATENbHOCTH YEJIOBEKa,;

Cc(OPMUPOBAHHOCTh YMEHUH BBIABIATh XapaKTEpHbIC IPU3HAKU IIOHATHUH,
YCTaHABJIMBATh MX B3aUMOCBA3b, MCIOJB30BATh  COOTBETCTBYIOIIME  ITOHSITHSA
IIPY ONMCAHUHU COCTABA, CTPOCHUS U MPEBPAILIEHUN OPraHMYECKUX COEAMHEHUM;

cOPMHUPOBAHHOCTh ~ YMEHUH  HUCHOJB30BaTh  XUMHUYECKYIO  CHUMBOJHUKY
JUTSI COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON ) (popmyn
OpPraHMYECKUX BEIIECTB M YPaBHEHUW XUMUYECKHX DPEAKIUH, W3rOTaBIMBaTh MOJAEIU
MOJIEKYJ ~OPraHMYeCKMX BEIIECTB JJIsI WUIIOCTPAMM HX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT' O CTPOEHUS;

COPMUPOBAHHOCT, ~ YMEHUH  yCTAaHABIMBATH MPHHAMICKHOCTh  H3YyYEHHBIX
OpPraHM4ecKUX BELIECTB MO UX COCTaBy M CTPOCHUIO K ONpeneiaéHHOMY Kiaccy/rpyrie
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coeMHEHN  (YrJIeBOAOPOAbI,  KHUCIOPOI W a30TCOJiepKalllue  COCAUHEHUS,
BBICOKOMOJICKYJISIDHBIE COEAMHEHHs), JaBaTb KM Ha3BaHUs 10 CHUCTEMAaTHYECKON
HoMeHknarype (IUPAC), a Ttakke NpUBOOUTH TPUBHAIBHBIE HA3BaHHS OTIEIIBHBIX
OpPraHNYECKUX BEUIECTB (3TUJIEH, IPOITUIIEH, all€THIIEH, THUJICHTJIMKOIIb, TJIMIEPUH, (DEHOI,
dbopmasibieru, aueTanbAeru]l, MypaBbUHAs KHUCJIOTA, YKCYCHAash KHCJIOTa, OJIEUHOBAs
KUCJIOTa, CTEAPUHOBAS KUCIIOTA, TII0K03a, (PPYKTO3a, KpaxMal, HEJUI0I03a, [IMLUH);

c(OpMUPOBAHHOCTb YMEHUS ONPENEIATh BUJIbI XMMHUUECKOH CBSI3U B OPraHUYECKUX
COECIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

cOPMUPOBAHHOCTh ~ YMEHHSI TNPUMEHSATh TMOJOXKEHHUS TEOPUU  CTPOCHHS
opranndeckux BemecTB A.M. byriepoBa i OOBSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUsI MacChl BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh COCTaB, CTpPOEHUE, (U3HUYECKUE U
XUMUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENEH PA3JIMYHBIX KJIACCOB OPraHUY€CKUX
BELIECTB (MeTaH, 3TaH, 3TUJICH, MPOIMWIIEH, aleTuieH, OyraaueH-1,3, MmeTuinOyTaaueH-
1,3, OeH30i1, METaHOJ, A3TAHOJ, STHJICHTJIUKONb, TIHLEPHH, (DEHOJ, aleTambAeru,
MypaBbHHasi M YKCYCHasi KHCJIOTBI, TJIIOKO3a, KpaxMmall, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTA), WUIIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXJIY HUMU YpPaBHEHHUSIMU
COOTBETCTBYIOLIMX XUMHUECKUX PEAKLIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

C()OPMUPOBAHHOCTh YMEHHUS XapaKTEpPHU30BaThb HCTOYHUKU YIIJIEBOAOPOJHOIO
ChIpbsi (HEQTh, MPUPOIHBIA Ta3, Yroyib), COCcOObl MX MEpepadOTKU W MPAKTHYECKOE
IPUMEHEHHUE TIPOYKTOB IepepadoTKy;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJAUTH BEIYUCIICHUS IO XUMUYECKUM YPaBHEHUSAM
(maccbl, 00bEMA, KOJMYECTBA HCXOJHOIO BEIIECTBA WJIM NPOJAYKTAa pEaKUHUH IO
U3BECTHBIM Macce, O00bEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX  BEILIECTB
VI MIPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUHW BIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX METOJAX
HAay4YHOI'O MO3HAHMS, UCIIOJIb3YEMbBIX B XUMHUH MPU MU3YYEHUU BELIECTB M XUMUYECKUX
sBNICHUI (HAOMIOJEHIE, U3MEPEHHE, SKCIEPUMEHT, MOJAEITUPOBAHUE), HCIOIb30BaTh
CUCTEMHbIC XUMUYECKUE 3HAHUS JJIA MPUHATUS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM;

chOpMUPOBAHHOCTh YMEHUN COONMIOAATh IMpaBuja IMOJIb30BAHUS XUMHUYECKOM
nocyz10i 1 1a00paTopHBIM 000PYAOBAaHUEM, a TAKXKE ITPABHUIIa OOpAILIEHUS C BELECTBAMU
B COOTBETCTBUU C UHCTPYKIIUSIMH IO BHITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

cOPMHUPOBAHHOCTh ~ YMEHHMHM  IUIAHUPOBATb W BBINOJHATH  XUMHUYECKHUI
HKCIIEPUMEHT (MpPEBpAIICHUs] OPraHMYECKUX BEIIECTB IPU HATPEBAaHUU, MOJIy4YEHUE
ATUJIEHA U HM3yYEHUE €ro CBOMCTB, KAaYECTBEHHBIE PEAKIMM OPraHUYECKHUX BEILECTB,
JeHaTypanusi O€JIKOB NMpPU HarpeBaHWM, LIBETHbIE PEaKUHUH OEIKOB) B COOTBETCTBHUH
C MpaBUJIAMHM TEXHUKHA OE30MACHOCTHU MPHU OOPAIEHUHU C BEIIECTBAMU M JIA0OPATOPHBIM
00OpyIOBaHHEM, MPEICTaBIATh PE3yNbTaThl XUMHUYECKOIO JKCIEpUMEHTa B (dopme
3allMCU YPAaBHEHUU COOTBETCTBYIOIIMX PeaKUUid U (GOPMYIUPOBATH BHIBOABI HA OCHOBE
3TUX PE3YJIbTATOB;
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C()OPMHUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aHAIW3UPOBATH  XHUMHYECKYIO
UH(pOpPMAIUIO, OTYYaEMYIO U3 pa3HbIX HICTOYHHUKOB (CPECTBAa MAacCOBOM MHOpMALINH,
WuTepHeT U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUN COOJIIO/IaTh MPaBUiIa SKOJIOTMUYECKHU LIETECO00Pa3HOTO
NOBEJICHUS B OBITY U TPYAOBOM JEATEILHOCTU B LIESIX COXPAHEHHUS CBOETO 3710POBbS U
OKpYXKalollled MNPUPOJHOW CpEabl, OCO3HABaTh OMACHOCTH BO3JACHCTBUS HA IKUBBIC
OpraHu3MbI ONPEEIEHHBIX OPraHUYECKUX BEUIECTB, MOHMMas cMbIca nokaszaTens [T/IK,
NOSICHATh HAa MpPUMEpPax CHoCOObl YMEHBIIEHUS M MPEIOTBPAILCHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

Ui O0yYaromMXCsi € OrPaHHMYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBBS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX TO3HAaHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUTSL CJITIBIX M CIA0OBUASIIMX OOYYAIOIIMXCS: YMEHHUE HCIOJIb30BaTh PEIbePHO
TOUEUYHYIO cUcTeMy oOo3Hauenuit JI. bpaiins as 3anucu xumMmuueckux Gpopmyi.

11 KUIIACC

[IpenqMeTHbIe pe3yabTaThl OCBOCHHSI Kypca «OOImas u HeopraHuvecKas XUMUS
OTpaXkaroT:

c(hOpMUPOBAHHOCTb  TPEJCTABIICHHI: O  XMMHYECKOM  COCTaBJISIONICH

€CTECTBCHHO-HAYYHON KapTHUHBI MUpA, POJIM XMMHUU B MO3HAHUU SIBICHUM TPUPOIBI,
B (OopMUpPOBAaHUM MBIIIJIEHUS U KYJAbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOMN
I'PaMOTHOCTH, HEOOXOAWMMOM JJIsi PEIICHHs] TMPAKTHYSCKUX 3aJad M OKOJOTHYECKHU
000OCHOBAHHOT'0 OTHOIIIEHUSI K CBOEMY 3710pOBbIO U MPUPOTHON CpEJIE;

BJIQJICHUE CUCTEMOM XUMUYECKHUX 3HAaHUM, KOTOpask BKJIIOYAECT: OCHOBOIIOJIAraoIue
MOHATUS (XUMUUYECKUU DJIEMEHT, aToOM, HM30TOI, S-, P-, d- DJIGKTPOHHBIE OpOUTAIU
aTOMOB, VIOH, MOJIEKYyIIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTD,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKass CBS3b (KOBaJICHTHAs,
WOHHAs, METALTHYECKAasi, BOJOPOIHAS ), KPUCTATUNYECKAs PEIIETKA, TUTIBI XUMHUYECKUX
peakivii, pacTBOp, JIEKTPOIUTHI, HEIJICKTPOIUTHI, JIEKTPOIUTUUECKAS JUCCOIUALINS,
OKHCJIUTEIh, BOCCTAHOBUTENb, CKOPOCTb XHUMHUUYECKOHW pEaKIUH, XUMHUYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUS DJIEKTPOJUTUUECKOM AUCCOLMAIUU,
nepuoanueckuil 3akoH .M. MenpaeneeBa, 3aKOH COXpAHEHUSI MACChl BEIIECTB, 3aKOH
COXPAHEHHUS U TPEBPAILCHUS SHEPTUU MPU XMMHUUECKUX PEAKIIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3bIK XUMHUHM, MHPOBO33PEHUYECKHE 3HAHUS, JIeKallue B OCHOBE
MMOHUMAHHUSl TPUYMHHOCTH U CHCTEMHOCTH XHMHUYECKUX SBJICHUU, (PaKTOIOTHYECKHE
CBEJICHUSI O CBOMCTBAX, COCTABE, MOJYYCHUHU U O€30MaCHOM UCIOJIHb30BAHUH BaKHEUIIIUX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JEATETbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUM BBIABISTh XapaKTEpPHbIC TMPU3HAKH TTOHSTHH,
yCTaHABJIUBaTh HUX  B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME  TOHSTHUS
MIpY ONUCAHUU HEOPTraHUYECKUX BEIIESCTB U UX MPEBPAIICHUM;
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c)OPMHUPOBAHHOCTh ~ YMEHUH  HUCIHOJB30BaTh  XUMUYECKYID)  CHMBOJIHKY
Ui cocTaBiieHUs (GOpMysl BEUIECTB M  YPaBHEHHUH XUMHUYECKHX PEaKIIM,
cucrematnieckyto HomeHkJIaTypy (IUPAC) u TpuBHanbHblE Ha3BaHUA OTIEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbIi ra3, YrieKHUCIbIi ra3, aMMUaK, raméHas U3BeCTb,
Heram€Has U3BeCTh, IUThEBAs COAQ, IUPUT U APYTHUE);

c(OpPMHUPOBAHHOCTh YMEHUM ONpPENENsATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS
XUMHUYECKUX AJIEMEHTOB B COCAUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKON CBA3U
(kOBaJIeHTHasl, MOHHAs, METAJUIMYecKasi, BOJAOPOJAHAs) B COCIMWHEHUSX, THII
KPUCTAITMYECKON PEHIETKM KOHKPETHOIO BEIIECTBA (aTOMHAas, MOJIEKYJIsIpHas, HOHHAs,
METaNINYECKast), XapaKTep CPeAbl B BOJAHBIX PACTBOPAX HEOPIraHUYECKUX COEAMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUM YCTAHABIMBATh MPUHAMJIEKHOCTh HEOPraHMYECKUX
BEIIECTB IO MX COCTaBYy K OMNpEACNIEHHOMY KiIacCy/Tpymre COeIuHEHUM (IpOoCcThie
BEUIECTBA — METAUIBI U HEMETaJUIbl, OKCHbl, OCHOBAHMS, KHUCJIOThI, aM(OTepHbIE
TUIPOKCHUJIBI, COJIN);

c()OPMHUPOBAHHOCTh YMEHHUI pAacKpbIBaThb CMBICI I[EPUOJUYECKOr0 3aKOHA
J.1. MenneneeBa 1 IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO U
POrHOCTUYECKYIO (PYHKINU;

c()OPMUPOBAHHOCTh YMEHHUH XapaKTE€pPU30BaTh J3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 31eMeHTOB |1—4 mnepuonoB Ilepmonnyeckoil CUCTEMBI XUMUYECKHX
sanemenToB J[.M. MenneneeBa, uCronb3ys MOHATUS «S-, P-, d-3JIEKTPOHHBIE OPOUTATNY,
«QHEPreTUYECKUe YPOBHU», OOBICHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUYECKUX BJIEMEHTOB M MX COCAWHEHUHN MO nepuojaam u rpynmam llepuonnueckoit
cUCTEeMbl XUMHYeckux djieMmeHToB J[.1. Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKUE
CBOMCTBA  HEOPraHMYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATH
CYLIECTBOBAHUE T'€HETHUYECKOW CBSI3M MEXAY HEOPraHMYECKUMH BELIECTBAMU
C IOMOILIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

cOPMUPOBAHHOCTh ~ YMEHHUS  KIACCU(PHUIMPOBATH  XUMUYECKUE  PEAKIUU
N0 PA3IMYHBIM TpHU3HAKAM (YUCIY U COCTaBY PEarupyrolldX BEIECTB, TEIUIOBOMY
ahdexTy peakiuu, HW3MEHEHUIO CTEIEeHEW OKHUCIEHHSI HJIIEMEHTOB, OOpPaTUMOCTU
pEeaKUry, y4aCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABISITh YPAaBHEHMSI PEAKIUN Pa3IMYHBIX THUIIOB,
MOJIHBIE M COKPAIIEHHBIE YPAaBHEHMsI pEaKUUi MOHHOTO OOMEHA, YYMUTHIBAsl YCJIOBHS,
IIPU KOTOPBIX 3TH PEAKIMU UAYT 10 KOHLA;

C(pOPMUPOBAHHOCTh ~ YMEHMM  MpPOBOJUTH  PEAKLUMM,  HOATBEP)KIAIOIINE
KAUEeCTBEHHBIN COCTAB Pa3JINYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHWUYECKUX BELIECTB;

chOpPMHUPOBAHHOCTh ~ YMEHHMM  pacKpbiBaThb  CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIINI MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca 3TUX
peakuuii;
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chOpMUPOBAHHOCTh YMEHHI OOBSACHATh 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakiuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHYECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHeIIHero Bo3zaeicTBus (mpuniui Jle larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMHUYECKUE IMPOIIECCHI, JICKAIIHNE
B OCHOBE IMPOMBIIUICHHOTO TIOJYYEHUSI CEPHOWM KHUCJIOTHI, amMMHaKa, a TaKxke
c(hOpMUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIIAX U SKOJOTUUECKUX
mpoodsieMax XMMUYECKOTO TTPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BHIYMCICHHUS C UCIIOIH30BAHUEM TTOHSATHUS
«MaccoBas JI0JI BEIIECTBAa B PACTBOPE», 00bEMHBIX OTHOIIICHUM T'a30B MPU XUMUYECKUX
pEaKIrsaX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEILECTB, TEIIOBOTrO 3P dekTa
pEeaKIuy Ha OCHOBE 3aKOHOB COXPAaHEHMSI MacChl BEUIECTB, MPEBPAILCHUS U COXPAaHEHUS
DHEPIUH;

chOpMUPOBAHHOCTh YMEHUN COOMIOAATh IMpaBuja IOJIb30BAHUS XHUMHUYECKOM
nocynoil u 1abopaTopHeIM 00OPYIOBAaHUEM, a TAKXKE MTPaBuiia O0OpaIleHuUs C BEIIECTBAMU
B COOTBETCTBUHU C HHCTPYKITUSIMH IO BHITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUH  IUJIAHUPOBaTh M BBINOJHATH  XUMHUYECKUU
HKCIIEPUMEHT (PA3JIOKEHHE MEPOKCHJIa BOAOPOJAa B MPUCYTCTBUU KaTalu3aropa,
OIPEJIETICHUE CPEIIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOIO WHIMKATOPA,
BJIMSTHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM peaKInu, PeaKIMd MOHHOTO
oOMeHa, KaueCTBEHHbBIC PEAKIIUU Ha Cylb(]ar-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATHOH
aMMOHUSI, pellIeHNEe YKCIIEPUMEHTATIBHBIX 3a/1a4 110 TeMaM «MeTtaus» u « HemeTtaib»)
B COOTBETCTBHUU C MPAaBUJIAMHU TEXHUKHU 0€30MACHOCTU MpU OOpaIleHUHU C BEIIECTBAMU U
7abopaTopHBIM  O0OpYJOBaHHMEM,  NPEACTABIATH  PE3YJAbTaThl  XUMUUYECKOTO
JKCIIepUMEHTa B (opMe 3amucud ypaBHEHHM COOTBETCTBYIOUIMX pEaKUUil U
(dbopMyIHpOBaTH BEIBOBI HA OCHOBE ITUX PE3YyJIbTATOB,;

chOpPMHUPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  aQHAIM3UPOBATH  XHUMHUYECKYIO
uHpOpMAIMIO, TOJIY4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpelcTBa  MacCOBOM
KOMMYHHKalNK, IHTEpHET U APYTruUXx);

c(hOpMHUPOBAHHOCTh YMEHHUM COOJII0/IaTh MPaBUJiIa IKOJIOTMUECKH 1€1ecO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOM JICSITEILHOCTH B LEISX COXPAHEHHUS CBOETO 3/10POBbS U
OKPYXKaIoIIEH TNPUPOIHOW CpElbl, OCO3HABaTh OIACHOCTh BO3JCHCTBUS Ha JKHBbBIC
OpraHu3Mbl OMNPEIEIEHHBIX BEIIECTB, MOHUMAas cmbica nokaszarens [IJIK, moscHATh
Ha MPUMEPAX CHOCOObI YMEHBIICHUS W MPEAOTBPAIICHUS UX BPEAHOTO BO3IACHCTBUS
Ha OPraHU3M YeJIOBEKa;

JUIsT OOy4YalIIMXCsl C OrPpaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSThL 3HAHUST 00 OCHOBHBIX JIOCTYMHBIX METOJaX TO3HAHUSI BEIIECTB U
XUMHUYECKHUX SIBIICHUH;

JUTSL CJICTIBIX M CJIA0OBUASIIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh PeIbeHO
TOYEUHYIO cCUCTeMy oOo3Hauenwuit JI. bpaiins s 3anvcu xumudeckux Gpopmyi.
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10 KJIACC
Haunmenosanue
Ne KomnnuecTBO OcCHOBHBIE BUBI N1€ATEIHHOCTHA
pa3aesioB U TEM IIporpammHoOe conepxanue
n/m 4acoB o0 yyaroumxcs

y4eOHOT0 TIpeIMeTa

Pa3znen 1. Teopernueckue oc

HOBBI opraaneCKoﬁ XMMHH

1.1

IIpeamer
OpPraHUYE€CKOU XUMUH.
Teopust ctpoenus
OpPraHUYECKHUX
COCIMHEHUN

A.M. BbyrnepoBa

3

[IpenmeT opraHM4YECKON XUMUH:

€€ BO3HUKHOBEHUE, pa3BUTHE U
3HAQ4YECHHUE B ITOJYYCHUH HOBBIX BEILIECTB
Y MAaTepUATIOB. Teopusi CTPOCHUS
OPraHMYECKUX COCAUHECHUN

A.M. bytiepoBa, €€ OCHOBHBIC
nosioskeHust. CTpyKTypHbIC (DOPMYIIBI
OpraHn4eCcKuXx BeuecTs. ['omonorus,
nzoMepusa. XuMHA4YeCcKas CBSI3b

B OPTraHUYECKUX COCTUHEHUSX: KPATHbBIC
CBA3U, G- U TT-CBSI3H.

[IpencraBnenue o kiaaccupukamu
OpraHMyeckux BemecTs. HomeHnknarypa
OPraHN4EeCKUX COCAUHECHUN
(cucreMarnueckas) U TPUBHAIbHBIC
HAa3BaHUS BaXKHEUIMUX IIPEACTABUTEICH
KJIACCOB OPraHUYECKUX BEILECTB.
JKCIepUMEHTAIbHbIE METObI
U3y4YeHUS BELIECTB M UX MPeBPaLlCHUI:

PackpsiBaTh CMBICT U3y4aeMbIX
MOHSATUM (BBISIBISATH UX XapaKTEPHBIC
MPU3HAKHN ), yCTAaHABIUBATh UX
B3aUMOCBS3b.

[IpuMEHSTh MONOKEHHS TEOPUH
CTPOEHUS OPraHUYECKUX BELIECTB

A. M. byrnepoBa 1151 00bsICHEHUS
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX
COCTaBa U CTPOCHMUS.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUJIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAIIEHHOM) OpPMYJT OpraHU4YEeCKIX
BEILIECTB.

OnpenensiTh BUIbl XUMUYECKOUN CBS3U
(omuHaApHBIE, KpaTHBIE) B OPraHUYECKUX
COCIMHEHUSX.

PackpsiBaTh posib OpraHM4eCKON XUMHUHU
B [IPUPOJIE, XapaKTepU30BaTh €€
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e J[eMOHCTpanuu:

— O3HAaKOMJIEHHE ¢ 00pa3laMu
OpPraHMYECKUX BEIIECTB U MaTepruaiaMu
Ha UX OCHOBE;

— OMBITHI TIO MPEBPAIICHHUIO
OpPraHMYECKUX BEIIECTB MMPU HATPEBAHUH
(rutaBneHue, oOyriIMBaHUE U TOPEHUE).

e JlaGopaTopHbI€ OMBITHI:

— MOJEIMPOBAHNE MOJIEKYII
OpPraHMYECKUX BEILIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATh CBSI3b C IPYTUMHU
HayKaMH.

HabmronaTth 1 onmuceIBaTh
JIEMOHCTPAIMOHHBIC OMBITHI; TPOBOINUTH
Y OIMKCHIBATH JTJaOOPATOPHBIC OMBITHI U
MIPAKTHYECKUE PAOOTHI

Hroro no pazneny

Paszgeua 2. Yriesonopoast

2.1 | IlpenenvHble AJIKaHBI: COCTaB U CTPOCHHUE,
YIJIEBOIOPOIBI — TOMOJIOTUYECKUM psifi. MeTaH u 3TaH —
AJIKAHBI MIPOCTEUIINE IPEICTABUTENN AJIKAHOB:

COCTaB, XMMHUYECKOE CTPOCHHUE,
(¢u3nyecKkue 1 XUMUUYECKHE CBONCTBA
(peakuuu 3aMeIEeHUs U TOPEHUS ),
HaxO0KJICHUE B IPUPOJE, ITOITYyYEHHUE U
IIPUMEHEHHUE

2.2 | HenpenenvHble AJIKEHBI: COCTAB U CTPOCHHUE,
YIJIEBOJOPOIBI: TOMOJIOTHYECKUH Psijl. DTUIIEH —

AJIKCHBI, aJIKaJIUCHEI,
AJIKMHBI

MIPOCTEHIITNI TTPE/ICTABUTEIb AJTKEHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
dusznuecKkre 1 XMMUYECKHE CBOWCTBA
(peakuuu TUIPUPOBAHUS,
raJIOTCHUPOBAHUS, THAPATAIUH,

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHSTUM (BBISIBIISITH UX XapaKTEPHBIC
MPU3HAKHW ), YCTAaHABIUBATh UX
B3aMMOCBS$3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIUE MMOHITHUS

IIPY OITUCAHUHU COCTABA, CTPOEHHUS U
MIPEBPALLECHUNA OPraHUYECKUX
COCIMHEHUH.

Hcnonb30BaTh XMMUYECKYIO CUMBOJIUKY
JUJISl COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIEHHOM) hOpMyIT OPraHUuYECKUX
BEILIECTB.

Y craHaBiMBaTh NPUHAIEKHOCTh
BEILIECTB K OMPEAECIEHHOMY KJIACCy
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OKHCJICHHSI ¥ TIOJTTMEPH3AITIH )
HaxXO0XJCHUE B IPUPO/IC, OTyUEHUE U
MpUMEHEHUE.

Ankanuensl: OyragueH-1,3 u
MeTunoyraaueH-1,3, xumMmuueckoe
CTPOCHHE, PEaKITUs MOJIMMEPHU3AIIHH,
IpUMEHEeHHE (1711 CUHTE3a
MPUPOTHOTO U CHHTETHYECKOTO
Kay4dyKa U pe3HHBbI).

AJKWHBI: COCTaB M OCOOCHHOCTH
CTPOCHUSI, TOMOJIOTHICCKUIN PSIJI.
ALIETWIEH — IPOCTENIINI
MIPE/ICTaBUTEIIb AJIKUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3NYECKUe U
XUMHUYECKHE CBOMCTBA (pEaKIIuu
TUAPUPOBAHMS, TaJIOTEHUPOBAHUS,
TUApATAIliy TOPSHUS ), HAX0XKICHHEC

B TIPUPOJIC, TTOTYICHUE M IIPUMCHCHHE

2.3

ApoMaruyeckue
YTIE€BOAOPOIbI

ApeHbl: O€H30I1 U TOJYOJI, COCTAB,
XUMHUYECKOE CTPOEHUE MOJIEKYII,
(pu3nyecKue 1 XUMUYECKUE CBONCTBA
(peakuuu raJoreHupoBaHUs U
HUTPOBAHUS ), IOJTY4YCHUE

U ipuMeHeHue. BausHue 6enszona

Ha OpraHu3M 4enoBeka. [ eneTnyeckas
CBSI3b YIJIEBOJIOPOJOB

YTJIEBOJIOPOJIOB MO COCTaBY U
CTPOEHHIO, Ha3bIBaTh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJIUTH TPUBUAIHHBIC Ha3BAHUS
OTJICJIbHBIX TIPEICTAaBUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensTh BUJbl XMMUUYECKON CBS3U
B MOJIEKYJIaX YIJI€BOJIOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHON CTIOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPAaTHOCTHU
KOBAQJIEHTHOU CBSI3HU.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHUIIIHE
CIOCOOBI MOTYYEHUST TUTTUYHBIX
npeAcTaBUTeNIeH pa3InUHbIX KJIaCCOB
yrIeBOAOPOJIOB (METaHa, 3TaHa,
ATUJICHA, alleTuJieHa, Oyraauena -1,3,
OeH30I1a, TONyoJ1a).

BBISBASTE T€HETUUECKYIO CBSI3b MEXAY
YIJIEBOJIOPOJIaMH M TIOATBEPKIATH €€
HaJIU4Yue ypaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUECKUX
pEeaKIui ¢ UCIOIb30BaHUEM

CTPYKTYPHBIX (hOpMYII.
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[IpuponHsie
VCTOYHUKHU
YIJIEBOAOPOIOB U UX
nepepadboTKa

[Ipuponnsiii ra3. [lomytHeie HEPTAHBIE
ra3sl. HeTb 1 €€ mpoucxoxaexue.
CriocoObI mepepaboTku HEPTH:
MEePEroHKa, KPEKUHT (TEPMHUUECKHIH,
Karanutudyeckuit). [IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B OBITY.
KameHHbIl yroib U MPOAYKTHI €r0
nepepadoTKu.

JKCIePUMEHTAIbHbIE METOAbI
H3YYeHHS BeleCTB

U UX NpeBpalleHuii:

e J/[eMOHCTpauuu:

— xomtekiuu «Hedte» u «Yromby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBI.

e JlaGopaTopHbBIE OMBITHI:

— Ka4eCTBEHHOE ONpENESIEHNE YIiiepoaa
Y BOJIOPOJa B OPraHUYECKUX BEUIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3laMu
IJ1aCTMACC, KAy4YyKOB U PE3HHBI;

— MOJEIMPOBAHUE MOJIEKYII
YIJIEBOIOPOJOB U
raJIOr€HOIIPONU3BO/IHBIX.

e [IpakTuyeckue pabOThI:

Ne 1. Ilonyuenue >TuieHa U U3y4EHUE
€ro CBONCTB.

XapakTepu30BaTh HCTOYHUKHU
YIJIEBOJOPOIHOTO ChIpbsl (HEDTH,
MPUPOJIHBIN Ta3, yroib), CIIOCOOBI UX
nepepaboTKU U MPaKTUYECKOE
NpPUMEHEHUE TIOy4aEMBbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl [TI03HAHUS — IIPOBEJICHUE,
HaOJII0JIEHUE U OMMCAHUE XUMHYECKOIO
JKCIIEpUMEHTA (JTa0OpaTOPHBIE ONBITHI U
PAKTUYECKHE PaOOTHI).

CrnenoBaTh npaBuiiaMm 0€30MaCHON
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOU
HOCYZIbl U 000PY/AOBaHUS, a TAKXKE
IpaBUjIaM OOPALEHUS C BEIIECTBAMU

B COOTBETCTBHUU C HHCTPYKLUSAMU
BBITIOJTHEHUS 1a00PATOPHBIX OIBITOB U
MPAKTUYECKUX pabOT MO NOJYy4EHHIO U
U3YYEHUIO OPraHUYECKUX BEILECTB.
ITpencraBnarh pe3yabTaThl
IKCIIEpUMEHTa B hopMe 3amicH
YPaBHEHHM COOTBETCTBYIOIINX PEAKLIAN
U JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTH BBIUUCICHUS

U1 ONpeACTICHUS] MOJIEKYJIIPHON
(bopMyJibl OpraHMUECKOI O BEIIECTBA,
10 YPaBHEHUIO XUMUYECKON PEaKIIHH.
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e PacuérHbie 3a1aum:

— OIpEAEICHUE MOJIEKYIISIPHOM
(bopMyIIbl OPraHNYECKOro BEIIECTBA

10 MacCOBBIM JOJIIM aTOMOB
XUMUYECKUX DJIEMEHTOB;

— Ppacy€Thl IO YPAaBHEHUIO XUMHUYECKOMN
peakuumn

CaMoCTOATENBHO IJIAHUPOBATH U
OCYIIECTBIISITh CBOKO ITO3HABATEIIBH YIO
JEeATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYNIOBON ydeOHOM

e TeNbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaep:kamme oprannyeckne coelMHeHus

3.1

Cnouptel. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TAHOJI, XUMHUUYECKOE
CTpoeHHE, PU3NUECKHE U XUMUYECKHE
CBOICTBa (peaKIuu ¢ aKTUBHBIMU
MeTaJllaMH1, TaJIOr€HOBOJOPOIAMH,
ropeHue), npuMenenue. Bogoponnas
CBs13b. DU3HOIOrHUECKOE JICHUCTBUE
METAHOJIa ¥ ATAHOJIa HA OPraHU3M
YeJIoBeKa.

MHOroaToOMHbIE€ CIIUPTHI: ATUIECHTJIMKOJIb
Y TJIUIEPUH, XUMUYECKOE CTPOCHHUE,
dusznueckre 1 XMMHUYECKHEe CBOMCTBA
(B3auMOJIEHCTBUE CO MIETOYHBIMU
MeTaJlJIaMU, KaUECTBEHHAs peaKUs
Ha MHOTOATOMHBIE CITUPTHI).
du3nomornueckoe IeucTBUE

Ha oprasusM uesnoseka. [Ipumenenue
TIMLEPUHA U ATUIICHTIIMKOJIS.

PackpsIBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBISIBIATh UX XapaKTepPHBIC
MPU3HAKHN ), YCTAHABIUBATh UX
B3aMMOCBS3b, UCII0JIb30BaTh
COOTBETCTBYIOIINE MOHITHUS

IIpY OIIUCAHUHU COCTABA, CTPOEHHUS U
MPEBPALLICHUN OPTaHUYECKUX
COCIMHEHUH.

Hcnons30BaTh XMMUYECKYIO CUMBOJIMKY
JUIsL COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIEHHOMN) (OpMYIT OPraHUuYECKUX
BEILIECTB.

Y craHaB/IMBaTh IPUHAIIEKHOCTD
BEILIECTB K OIPEAEICHHOMY KJIAcCy

10 COCTaBy U CTPOECHUIO, Ha3bIBaTh UX
10 CUCTEMATUYECKON HOMEHKIIATYPE;
MIPUBOJINTH TPUBHUAIBHBIC HA3BAHUS
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®enon. CTpOoeHHE MOJIEKYJIBI,
(pu3nyecKkue 1 XUMUUYECKUE CBONCTBA
¢denona. TokcuuHOCTH (heHoMa, ero
(bu3HOIOTHYECKOe JCHCTBHE

Ha oprasusM uesnoseka. [Ipumenenue
denona

3.2

AJNbAETUIbI.
KapOoHOBbIE KUCTIOTHI.
CnoxxHbie 3pupbl

Anpaerunpl: GopMaTbIerua U
aleTalbJIeTu, XMMUYECKOe CTPOEHHUE,
dusznyueckre 1 XMuMHUYECKHE CBOMCTBA
(peakiuu OKUCIIEHUS U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIE PEaKIUu), MOJyYCHUE U
MIPUMEHCHHUE.

OIHOOCHOBHBIE TIPEAECTBHBIC
KapOOHOBBIE KUCIIOThI: YKCYCHAas
KHUCJIOTa, XUMUYECKOE CTPOCHHUE,
dusznuecKkre 1 XMMUYECKHE CBOWCTBA
(obmue cBoWcTBa KUCIIOT, PeaKITUs
ATEpUPHUKALINN ), TTIOTYICHUE U
npuMmeHeHue. CTeapruHoBas U OJIEUHOBAS
KHUCIIOTHI KaK MPECTABUTENIN BBICILIUX
KapOOHOBBIX KMCIIOT. Mblla Kak COIH
BBICIIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICUCTBHUE.

CnoxxHbie 3UphI KaK MPOU3BOAHBIC
KapOOHOBBIX KUCHOT. ['uaponus
CIIOKHBIX 3(puUpoB. KHUpbI Kak

OTJICJIbHBIX MIPEICTaBUTEIICH
KUCJIOPOJACOAEPKALINUX COCTUHEHNM.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XMMHUYECKHE CBOMCTBA, BAXKHEUIIINEC
CIIOCOOBI TTOJTYYEHHUSI TUTTUYHBIX
MPEACTaBUTEIIEH PA3JINYHBIX KJIACCOB
KHUCJIOPOJICOAEPKAIIUX COCTUHEHUI
(MeTaHoNa, 3TaHONA, TJIMILIEPUHA,
denomna, hopManpaeruaa,
aneTanbIAeruaa, YKCyCHOU KHUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMmala,
EJUTIONI03bI ); BBISBIISITH T€HETUYECKYIO
CBSI3b MEXKI1Y HUMH U TIOATBEPKIATH €€
HaJIM4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX
pEaKLMK C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYJI.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U IPUMEHEHHE )KUPOB,
XapaKTepU30BaTh UX 3HAUYCHHE

IS )KU3HEIESITETbHOCTH OPTraHUu3MOB.
Oco3HaBaTh OIMACHOCTH BO3JAECHUCTBUS
Ha YKUBbIE OPTraHU3MBbI OMPEICTICHHBIX
OpraHWYECKUX BEIIECTB, MOSCHSITh

Ha TIPUMEPax CIOCOObl YMEHBIICHUS
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IMPON3BOAHBIC I'NTMICPUHA 1 BBICIINX
Kap6OHOBBIX KHCJIOT. FI/IIIpOJII/IS KHUPOB

3.3

VrieBoasl

VYraeBoabl: cocTaB, KjaacCuUKaIIUs
yriIeBOJI0B (MOHO-, IU- U
nonucaxapuibl). ['moko3a —
MPOCTEUIIINI MOHOCAXapHU/I:
OCOOEHHOCTU CTPOEHHUS MOJIEKYIIBI,
duznyueckre 1 XMuMHUYECKHE CBOMCTBRA
TJIIOKO3bI (B3aUMO/ICHCTBHE

¢ ruapokcuaoMm meau(Il), okucnenue
aMMHUAYHBIM PaCTBOPOM OKCHJA
cepebpa(l), BocctaHoBIIeHHE, OPOKEHUE
TJIFOKO3bI), HAX0XKICHUE B MPUPO/IE,
MPUMEHEHUE TIJIFOKO3bI, OMOJIOTMYeCcKast
POJIb B JKM3HEIEATSIIbHOCTH OpraHu3Ma
yenoBeka. PorocuHTe3. OpykTo3a Kak
M30MeEp TITFOKO3BI.

Caxapo3a — npeicCTaBUTEIIb
JUCcaxapua0B, TUIPOIN3 CaXxapo3bl,
HaX0X/I€HHE B MPUPOJIE U TPUMEHEHHUE.
Kpaxmain u nesmitonosa kak npupoaHbie
MOJIUMEPBL: CTPOCHHUE KpaxMalia u
L[EJUTIOI03bI, PU3UYECKUE U XUMUYECKUE
CBOMCTBa KpaxmaJa (TUIpOJIn3,
KaueCTBEHHAsI peaKIys C HOJIOM).
JKCIepUMEeHTAIbHbIE METO/bI
M3y4€eHHUs] BelIeCTB M UX MPeBPAlleHUH:

Y IPEIOTBPALLEHUS KX BPEIHOTO
BO3/CICTBHS HA OPraHU3M YEJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl IO3HAHUS — IPOBEJICHUE,
HaAO0JII0ICHUE U ONTUCAHUE XUMHUYECKOTO
JKcrepuMeHTa (J1ab0opaTOpHbBIE OMBITHI U
MpaKTUYECKHE padboThI).

CrnenoBatb npaBuiaM 0€30MacHON
paboThI B 1abopaTopuu

[P MCIOJIb30BAHUHA XUMUYECKON
MOCYZIbI K 000PY/IOBaHUs, a TAKXKE
npaBujiaM OOpallleHus ¢ BEIIECTBAMHU

B COOTBETCTBHM C HHCTPYKLUSIMHU
BBINOJIHEHUS J1a00PaTOPHBIX OIBITOB

U TIPAaKTUYECKUX paboT MO NOTYyYSHHUIO
Y U3YYEHHIO OPIraHMYECKUX BEILECTB.
[IpencraBnsaTh pe3yiabTaThl
AKCIIEpUMEHTA B (pOopMeE 3aIucu
YPaBHEHUI COOTBETCTBYIOLUX PEAKIIUI
Y JIeTaTh BBIBOJIbI HA X OCHOBE.
[TpoBOAUTE BBIYMCIICHUS

JUISI OIIpEIENICHUSI MOJIEKYJIIPH O
(GbopMyJIbl OpraHUYECKOro BElIecTBa,

110 YPABHEHUIO XUMUYECKON PEaAKIUU.
CaMOCTOSTENBHO TUIAHUPOBATh U
OCYIIECTBJISAITh CBOKO ITO3HABATEIIBH YIO
JEeATENbHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBIC OIBITHI:

— TOPEHUE CIIUPTOB;

— B3aMMOJICHCTBUE TIUIIEPUHA
¢ ruapokcuaom meau(Il);

— Ka4CCTBCHHBLIC PCAKIIUHU aJIbACTHUI0B

(OKHCIIeHHEe aMMHAYHBIM PACTBOPOM
OKcHJia cepedpa U THIAPOKCHIOM
menu(Il));

— B3aMMOJICVCTBHE Kpaxmana ¢ UOJOM.

e [IpakTryeckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa yKCYCHOMI
KHCJIOTBI.

e PacuérHele 3a1aun:

— ONPEACIIEHUE MOJIEKYJISIPHOU
(opMyJIbl OpraHUYECKOT O BEIIECTBA
II0 MacCOBBIM JI0JISIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U IO Macce
(o0BeMy) IPOJIYKTOB CrOpaHus;

— PacU€Thl IT0 YPABHEHUIO XUMUYECKOU

peaKITIH

y4acTue B IPyNIoOBOiN ydeOHOU
NEeATEIILHOCTH

Hroro no pazneny

13

Paznen 4. A3orcoaepxaniue

OpPraHuve€CKue COCAMHCHNA

4.1

AMUHEL.
AMUWHOKHCIIOTEIL.
benkn

3

AMWHBI: METWJIAMHH — MPOCTENIIINI
[IPECTaBUTENIb aMUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3NYECKue U
XUMUYECKUE CBOMCTBA (peakiuu

PackppiBaTh CMBICT N3y4aeMBbIX
MOHATUH (BBISIBJIATh UX XapaKTepPHBIC
MPU3HAKHN ), yCTAaHABIUBATh UX
B3aMMOCBS3b, UCTIOJIb30BATh
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C KUCJIOTaMHU U FOpeHI/IH), HaXOXIACHUC
B IIPHUPOJC. AMUWHOKHCIIOTHI KaK

amM(pOTepHbIE OPraHNYECKUE COCTUHEHMUS.

dusnueckre U XUMHUYECKHE CBOMCTBA
AMUHOKUCJIOT (Ha MpUMepe TIIUIUHA).
Bbuosornueckoe 3HaYeHHE aMUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoIHbIE TTOJTMMEPHI.
[lepBuyHas, BTOpuYHAs U TPETUYHAS
CTPYKTypa 0€lIKOB. XUMUYECKHE
CBOMCTBA OEJIKOB: THIPOJIU3,
JIeHATypalusi, KaueCTBEHHBIE PEaKINU
Ha OCIKH.

JKCnepUMEHTAIbHbIE METO/IbI
M3y4eHUsl BelleCTB M UX MpeBPalleHuii:
e J[eMOHCTpauuu:

— JieHaTypalus OeJIKOB IPU HAarPEBaHUU,
— IIBETHBIC PEAKIIMH OCIIKOB

COOTBETCTBYIOIINE MOHSITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILCHUN OPraHUYECKUX
COCIUHECHUN.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
JIJIS1 COCTABJICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpami¢HHoMN) (HopMyIsT OpraHMIeCcKux
BEILIECTB.

OnpenensiTh TPUHAJIC)KHOCTh BEIIECTB
K OIPENICIICHHOMY KJIACCY MO COCTaBY U
CTPOCHUIO, HAa3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIIbHBIE HA3BAHUS
OT/ZICJIbHBIX ITPEICTABUTEIICH.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XMMHUYECKHE CBOMCTBA, BaXKHEUIIINE
CIOCOOBI MOTYYEHUSI TUITUYHBIX
MIPEACTABUTEIIEH a30TCOAEPHKALIIUX
COeIMHEHU (METHJIaMUHA, TJIUINHA,
OCIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEIKOB; MOSICHATH
Ha IpUMepax 3HaueHHe OEITKOB

JUIs1 OpraHu3Ma YeJIOBeKa.
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Hcnonbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HaOII01aTh U
OIMCBHIBATH IEMOHCTPALlMOHHBIN
DKCIIEPUMEHT.

CaMoCTOATENBHO MIJIAaHUPOBATH U
OCYILIECTBIIATh CBOIO MTO3HABATENIBH YIO
JEATENbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON y4eOHOM
NEeATEIIbHOCTH

Htoro no pazneny

3

Paznea. 5. BoicokoMoJieRyJISIpHBbIE COCIUHECHUS

5.1

IInacTmaccel.
Kayuyku. Bonokna

2

OCHOBHBIE MOHSATUS XUMUU
BBICOKOMOJICKYJISIPHBIX COSAMHEHUM:
MOHOMEp, TTOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETNEHb MOJMMEPHU3aLIUU, CPETHSIS
MoJtekyssipHas Macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJICK YIS PHBIX
COEUHEHUH — MOJIMMEPU3ALUS U
MOJIMKOHIEHCAIHSI.

[TnacTmacchl (MOAUAITUIIEH,
MTOJIATIPOTTHJIEH, TIOJTU BUHITXJIOPHI,
nonucTupod). HatypanbHblii u
CUHTETHYCCKUEC KAYIYKH
(OyTamMeHOBbIN, XJIOPOMPEHOBBIN U
M30MPEHOBBIN). BonokHa: HaTypalibHbIE
(XJI0TIOK, IEPCTh, MIENK),
MCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO,

Bianers n3zydaeMbIMA XUMUYECKUMU
MIOHATUSMU: PACKPbIBATH CMBICII
M3y4aeMbIX [IOHATUN U IPUMEHATD 3TU
IIOHATHUS IIPU OIMUCAHUU COCTAaBa U
CTPOEHHUS BBICOKOMOJIEKYJISIPHBIX
OpraHWYECKUX BELIECTB,

JUTsl OOBSICHEHUS OTAETBHBIX (DAKTOB U
SBJICHUM.

Hcnons30BaTh XMMUYECKYIO CUMBOJIMKY
JUTS COCTaBIICHUS CTPYKTYPHBIX (POPMYIT
BEILECTB U YPABHEHUM PEAKLIMI
MOJIMMEPHU3ALIUH U TIOJIMKOHICHCALIUH.
OmnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Haunbosee pacrpoCTpaHEHHBIX BUIOB
IIJJACTMACC, BOJIOKOH; IIPUMEHEHNE
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BHCKO3a), CHHTETUYECKHE (KalpoH 1
JIaBCaH).

JKCNEePpUMEHTAIbHbIE METO/AbI
U3Yy4YeHHUsl BeleCTB  MX MpeBpAalleHHii:
e J/leMOHCTpauuu:

— O3HAaKOMJIEHHE ¢ 00pa3laMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMAcCC, Kay4yKOB

B Pa3JIMYHBIX OTPACIIAX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HaOII01aTh U
OIUCHIBATh IEMOHCTPALIMOHHBIN
SKCIEPUMEHT

Htoro no pazneny 2
OBHIEE KOJIMYECTBO 34
YACOB 11O ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3lesioB U TEM [IporpammHoOe conepxkaHue
n\I 4acoB oOy4arommxcs

y4e0HOro mpeaMeTa

Paznen 1. TeopeTruueckue oc

HOBbBI XUMHUH

1.1

CrpoeHue aToMOB.
Ilepuonnueckuit
3aKOH U
ITepuonnueckas
CHUCTEMa XUMHUUCCKHX
3JICMCHTOB

J.. Menpaeneena

3

Xumnueckuii aeMeHT. Atom. CocraB
aTOMa, U30TOMNBL DJIEKTPOHHAs
00o010uKa. DHEPreTuuecKue ypoBHU,
MOJYPOBHU. ATOMHBIC OpOUTAIIH,

s-, p-, d-, f-a3nemenTbl. OCOOEHHOCTH
pacrpeiesieHus 3JIEKTPOHOB

0 OpOUTAISIM B aTOMAaX MaJIbIX U
OOJIBIINX TIEPUOJIOB. DJICKTPOHHAS
KOH(UTrypanus aToMoB.
[lepuoguueckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMUYECKUX
sanemenToB JI. 1. MenaenceBa. CBS3b
MEPUOJNYECKOr0 3aKOHA U
[Tepnoguyueckoi CuCTEMbI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOPUEHN
CTPOCHUA aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MTPOCTHIX
Y CJIO’KHBIX BEUIECTB MO rpymnmnam u
rnepuojiaM. 3HaYEHHUE IEPUOANYECKOTO
3aKOHA U CUCTEMBI XUMUYECCKUX

PackppiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBJISATH UX XapaKTEPHBIE
MIPU3HAKH ), YCTAaHABIUBATh UX
B3alIMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa /I. 1. MenneneeBa u
JIEMOHCTPUPOBATH €O
CHUCTEMATU3UPYIOUIYIO,
OOBSICHUTEITBHYIO U MIPOrHOCTUYECKYIO
byHKIIUA.

XapakTepu3oBaTh 3JEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
71eMeHTOB 1—4 nepuooB, UCTIONb3Ys
MOHATHSA S-, P-, d-PJEKTPOHHbBIE
opOuTaIU, YHEPTETUUECKHUE YPOBHHU.
OOBSACHATH 3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB XUMHYECKHUX
3JIEMEHTOB U UX COSJIMHCHUM

10 TIEPHOJIaM U TpyIrnam
[leproaruueckon CUCTEMBI

. . Menneneesa
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anemenToB J[.1. MenaeneeBa

B Pa3BUTHUM HAYKH.
JKCcnepUMeHTAIbHbIE METO/IbI
U3y4eHUsl BelleCTB M X MpeBPalleHUil:
e J/leMOHCTpauuu:

Buaer Tabmun «Ileprnonudeckas cucrema
XHUMHUYECKHUX 3JIEMEHTOB

J.1. MenpaeneeBay

1.2

CrpoeHue BelecTna.
Mmuoroo6pasue
BEILIECTB

Crtpoenue BellecTBa. XUMUYECKAsI CBSA3b.

Bunel (koBajsieHTHas! HETIOJSIpHAS U
noJisipHasi, MOHHAsI, METAJUTMYECKas) U
MEXaHU3Mbl 00pa30BaHUsI XUMUYECKOM
CBs13U (OOMEHHBIN U IOHOPHO-
aKuenTopHbii). BomopoaHas cBsi3b.
BanentHoCTb.
DIIEKTPOOTpUIIATENHHOCTh. CTENeHb
okucieHus. KaTuoHbl 1 aHUOHBI.
BemecrBa MonekysspHOro u
HEMOJIEKYJIIPHOTO CTPOECHUS.

3aKOH MOCTOSIHCTBA COCTABa BEIIECTBA.
TUnbl KPUCTATIMYECKUX PEMIETOK U
CBOMCTBA BEIIECCTB.

[ToHsATHE O TUCTIEPCHBIX CHCTEMAX.
Hctunnbie pactBopel. KonnuecTBeHHbIE
XapaKTepUCTUKH paCTBOPOB (MaccoBas
JI0JIsL BEIIECTBA B pacTBOPE).

PackpsiBaTh CMBICT U3y4aE€MbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSTh 3TH TTOHSATHUS
MIpY ONUCAHUU COCTAaBA U CTPOCHUS
BEIICCTB, JJI1 OOBICHEHUS OTICIBbHBIX
(GakToB U SBICHUH.

Onpenensars BUIbl XUMUYECKON CBSI3U
(KOBaJICHTHOM, HOHHOM,
METaAJUTMYECKOM, BOAOPOTHOM )

B COCMHEHUSIX; TUI KPUCTAIUTMIECKON
PEIETKU KOHKPETHOI'O BEILIECTBA.
OnpenensTh BaJIGHTHOCTh U CTETIEHb
OKHCJICHHSI XUMHYECKHUX DJIEMECHTOB

B COCMHEHHUSIX PA3JIMYHOTO COCTaBa.
[IpoBOIUTH BHIYKCIICHUS

C MCITOJIb30BAHUEM ITOHSATHS «MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XUMUYECKUMU
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Krnaccugukanus HeopraHU4ecKux
coenuHeHu. Homenkiarypa
HEOPraHUYECKUX BELIECTB.
JKCIePpUMEHTAIbHbIE METO/bI
U3y4YCHUS BELIECTB M UX MPeBPaLllCHUI:
e /lemoHCTpauuu:

— MOJEJIM KPUCTAUTMYECKUX PELIETOK.
e Pacu€rnble 3anaum:

— PpacyeTsl C UCITOJIb30BAHUEM ITOHATHS
«MaccoBas 10JIs1 paCTBOPEHHOT O
BEILIECTBAY

1.3

XUMHYECKUE
peakuuu

Xumuueckas peakius. Knaccupukanus
XUMHAYECKUX PEAKINNA B HEOPraHUYECKOU
Y OPraHUYECKON XUMUU. 3aKOH
COXpaHEHHMs MacChl BEIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLICHUS YHEPTUU
IIPU XUMHYECKUX PEAKLIUAX.

CKOpOoCTh peakilum, €€ 3aBUCUMOCTh

OT pa3InYHBIX PakTopoB. OOpaTUMBbIe
peakunyu. XMMUYECKOE PaBHOBECHE.
@DaKTOpBbI, BIASIOLIME HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHSI.

[Tpuanmn Jle [Hlatense.
DJIEKTPOIUTHYECKAS JUCCOLUALINS.
CusnbHble U criadble 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCas,
HEUTpasbHasi, 1menouHas. BomopoaHbii

TTOHATHUSIMH.
OOBSACHATH 3aBUCUMOCTb CKOPOCTH
XUMUYECKON peaKiy OT Pa3IMYHbIX
(bakTopoB.

OmnpenensaTs XapakTep CMEIICHHS
XUMHYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEUTHETO
BoznericTBu (nmpunmun Jle [larense).
CocTaBisTh ypaBHEHHUSI PEAKLIHIA
Pa3IMYHBIX TUIIOB; MTOJHBIC U
COKpaIlEHHbIE YPAaBHEHUS PEaKIUU
MOHHOTO OOMEHA, YUYUTHIBAs yCIOBHUSA,
IIPU KOTOPBIX 3TH PEAKIINU UIYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — NIPOBEJICHUE,
HaAOJI0/ICHNE U OMTMCAHNE XUMHYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIEC U
7a00paToOpHbIEC ONBITHI, TPAKTUYECKUE
paboThl): MO OMPEICTICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIUil
MOHHOTO OOMEHA, BIUSHUIO PA3INIHBIX
(hakTOpOB Ha CKOPOCTh PEAKIUN.
CrnemoBath mpaBuiIaM MOJTb30BAHUS
XUMUYECKOM MOCyI0M 1 1a00paTOpHBIM
000py1I0BaHHEM.

[IpencraBnarh pe3yiabTaThl
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nokazatenb (pH) pactBopa. Peakinn
MOHHOT0 0OMEHa B OPraHUYECKON U
HEOPraHWYECKOM XUMUHU.
OKUCINTENBHO-BOCCTAHOBUTEIILHbBIE
peakuuu. [lorstue 06 351eKTposM3e
pacIjiaBoB M pacTBOPOB COJIEH.
[IpuMeHeHue IIeKTpoIn3a.
JKCIepUMEHTAIbHbIEC METOAbI
M3y4eHHUs] BelleCTB M UX MPeBPallleHui:
e JleMOHCTpanuu:

— pa3lIokKEHHE MEPOKCUIa BOAOPOIA

B IMPUCYTCTBUU KaTajn3aTopa.

e JlaGopaTopHbI€ OIBITHI:

— IPOBEACHUE PEAKIIUA HOHHOTO
oOMeHa;

— OIpeJiesieHre Cpeibl paCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCATHLHOTO
WHJIUKATOpA.

e [IpakTuyeckue pabOTHI:

Ne 1. BnusHue paznuyHbIX (GakTOPOB
Ha CKOPOCTh XUMHUUYECKON pEeaKIUH.

e PacuérHrle 3a/1aun:

— pacyeThl 0 YPaBHEHUSIM XUMUYECKHUX
peakiui, B TOM YUCIe
TEPMOXUMUYECKHUE PACUETHI

XUMHUUYECKOT0 IKCIIEpUMEHTa B popme
3aMKiCH YPaBHEHUN COOTBETCTBYIOIINX
peaxiuii U 1efaTh BHIBOBI HA UX
OCHOBE.

[TpoBOIUTE BEIYHCIICHUS

10 YPaBHEHUSIM XUMHUYCCKUX PEAKITNH,
B TOM YHCJIE TEPMOXUMHUYECKHE
pacu€Thl

Hroro no pazneny

13
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Paznen 2. Heopranuueckasi Xumust

2.1

MeTtauibl

6

Mertamtel. [lonokeHne MeTamuioB

B [leprnoanyeckoit cucreMe XuMHUYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOEHUS
AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB. O6mue hu3nyeckue CBOMCTBA
MeTAIIOB. [ [puMeHenune meramuios

B ObITY, Ipupojie u TexHuke. CrijiaBbl
METaJIOB. DIEKTPOXUMHUUECKHUH Pl
HanpspkeHu MetaiioB. OO01Me crnocoObt
nojiyueHust MmetayioB. Kopposus
MeTamuioB. CiocoObl 3alUThI

OT KOPPO3HH.

OO0mrast XapaKTEpPUCTHKA METAJIIOB
riaBHBIX moArpynn (IA-rpymma,
ITA-rpynma) [leprogudeckoit cucTembl
XUMUYECKUX DJIEMEHTOB. AJTIOMUHHM.
AmMdoTepHbIe CBOHCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUSL.

OO611ast XxapakTEepUCTHKA METAIJIOB
no6ouyHbIX moAarpyi (b-rpymm)
[leproanyeckoit CUCTEMbI XUMUYECKHUX
AJIEMEHTOB: MEJIb, IIMHK, XPOM, JKEJI€30.
Baxueiimme coeMHEHNS METAJIIIOB
(OKCHUJIBI, TUIPOKCHU/IBI, COJIN).
IKCNepPUMEHTAIbHbIE METOIbI
M3Yy4YeHHs BelleCTB U UX MpeBpaIeHuii:

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MIPU3HAKHU) U IPUMEHSTH 3TU MMOHITHUS
MIpY ONHUCAHUU COCTaBa U CTPOCHUS
BEIICCTB, JJI1 OOBICHEHUS OTIACIbHBIX
(aKTOB U SIBICHU.

OOBSCHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMCHTOB —
METAJUIOB U UX COCIMHEHUHN C YUETOM
CTPOCHUS UX aTOMOB U TIOJIOKECHUS

B [lepnognueckon cucreme
XHUMHYECKHUX DJIEMECHTOB

. . Menneneena.

XapakTepu3oBath (OMUCHIBATH) O0IINE
XUMHYECKHE CBOMCTBA METAIJIOB, UX
BOXHEUIINX COCIMHECHUN, TOATBEPKAAs
ATO ONMHUCAHUE TPUMEPAMU YPABHEHUI
COOTBETCTBYIOIIUX XUMUYECKHUX
peaKkuuii; MPUMEHECHUE METAIIOB

B Pa3JIMYHBIX 00JIACTAX, a TAKKE
HCITOJIL30BAHUE UX JJII CO3IaHMS
COBPEMEHHBIX MATEPHUATIOB U
TEXHOJIOTHM.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIIIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTH OKUCIIUTEIBHO-
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e JlemoHCTpauuu:

— KOJUIeKIUS «MeTalibl ¥ CIIaBbI».

e JlaGopaTopHbI€ OMBITHI:

— B3aUMOJICHCTBUE THIPOKCHIA
QTFOMUHUS C PaCTBOPAaMHU KHUCIIOT H
ICJIOUCH;

— KAQ4ECTBEHHBIC PEAKIINHU HA KATHOHBI
METaJIOB.

e [IpakTuyeckue pabOTHI:

Ne 2. Pemenue skcnepuMeHTaIbHbBIX
3aj1a4 1o TeMe «MeTaiby.

e PacuérHbie 3a1a4u:

— pacueTbl Macchl (00beMa, KOJIMYeCTBa
BELIECTBA) MPOAYKTa PEAKIUH, ECIIU
OJIHO M3 BEUIECTB JaHO B BUJIE PaCTBOPA
C OMPEAETIEHHOW MaCcCOBOW 0JIEH
PacTBOPEHHOTO BEIIECTBA

BOCCTAHOBHUTEJIbHBIX PEAKIIUI
IIOCPEICTBOM COCTaBIICHUS
3JIEKTPOHHOTr 0 0ajaHca ITUX PeaKuil.
[IpoBoauTH peakuuu,
MOATBEPKIAIOIIUE XaPAKTEPHBIE
CBOWCTBA U3y4aEeMbIX BELIECTB,
pacro3HaBaTh ONBITHBIM YTEM MOHBI
METAJUIOB, IPUCYTCTBYIOIIUE B BOJIHBIX
pacTBopax.

Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl IO3HAHUS — IIPOBEJICHHUE,
HaAO0JIIO/ICHHE U ONTMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a00paTOpPHBIE OMbBITHI, TPAKTHUUECKHE
paboThI).

[IpencraBiATh pe3ynbTaThl
XUMHUUYECKOTO IKCIIEpUMeHTa B popme
3alMCU YPaBHEHHUM COOTBETCTBYIOIINX
peakiui 1 JenaTh BBIBOABI HA UX
OCHOBE.

CrnenoBath npaBuiiaM MOJIb30BaHUS
XUMHUYECKON NOCYA0M 1 1a00paTOpHBIM
000py10BaHHEM.

[TpoBOIUTE BBIYMCIICHUS

110 YPABHEHUSIM XUMUYECKHUX PEAKLUH.
CaMOCTOSTENBHO TUIAHUPOBATh U
OCYIIECTBIIATH CBOIO MIO3HABATEIIbHYIO
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JEATEeNIbHOCTh; MIPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOU
JEATEeIIbHOCTH

2.2

Hemerasner

Hewmerannesl. [lonoxxeHue HeMeTaII0B

B lleproimueckon cucTeMe XUMHAYECKUX
anemenToB J[.1. MenaeneeBa u
O0COOEHHOCTHU CTPOEHUS ATOMOB.
dusuyeckre CBOMCTBA HEMETAJIJIOB.
AJIOTpONUsI HEMETAIUIOB (Ha IpUMepe

KHCIJIOPOJIa, cephl, pocdopa u yriaeposa).

XUMHAYECKHUE CBOMCTBA BAXKHEHIIINX
HEMETaJJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yriepoaa u KpeMHuUs).
OKcuibl HEMETAJIOB.
Kucnoponconepxaniue KUCIOTHI.
Bonoponnsie coennHeHus
HEMETAJIJIOB.

JKcnepUMEeHTAIbHbIE METO/IbI
H3y4eHHs BellecTB

U MX IpeBpalleHU:

e /lemoHCTpauuu:

— o0paslbpl HeMETalIOB;

— B3aUMO/ICMCTBHUE MEJIU C a30THOU
KUCJIOTOM pa3IMuyHON KOHLICHTPAIMHU.
e JlaGopaTopHbI€ OMBITHI:

— Ka4E€CTBEHHBIE PEaKIMX HA AaHUOHBI U
KaTHOH aMMOHHUS.

PackpbiBaTh CMBICIT H3y4aE€MBbIX
MOHATHUH (BBIICIATH X XapaKTEPHbIE
MPU3HAKHU) U PUMEHSTH 3TU MOHITHUS
MIPU OMMCAHUU COCTaBA U CTPOEHUS
BEIECTB, 111 OOBSICHEHUS OTIENbHBIX
(haKkTOB U SIBJICHUM.

OOBSACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHCHHUH CBOMCTB HEMETANIJIOB U UX
COCIMHEHUH C YUETOM CTPOEHUS UX
aTOMOB M IIOJIOJKCHUS

B [lepnognueckoni cucreme
XHUMHYECKHUX DJIEMECHTOB

. . Menpaeneesa.

XapakTepu3oBarh (OMUCHIBATH) 00IIINE
XUMHYECKHE CBOMCTBA HEMETAIJIOB, MX
BOKHEUIINX COCIMHEHUN, TTOATBEPK A
ATO OMHUCAHUE NTPUMEPAMU YPAaBHEHU
COOTBETCTBYIOIIUX XUMUUYECKHUX
pEaKILINH.

XapakTepu30BaTh BIUSHUE HEMETAIOB
1 UX COCTMHEHHUH Ha JKUBBIC
OpraHU3MbI; OMMUCHIBATH TPUMEHEHUE

B Pa3JIMUHBIX 00JIACTAX MPAKTHUYECKON
JIESITEILHOCTH YeJIOBEKA.
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e [IpakTuyeckue pabOTHI:

Ne 3. Pemenune skcnepuMeHTaIbHBIX
3agad 1o teMe «Hemerammbn.

e Pacu€rHble 3a1aum:

— pacydeThl MacChl BEIIeCTBA

WM 00BheMa Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MACCE WU
00BEMY OJTHOTO U3 Y4ACTBYIOIIUX

B PEAKIMU BEIECTB; PACUEThl MACCHI
(oOBeMa, KoJIMuecTBa BEIECTBA)
IPOAYKTOB PEaAKIINH, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHUYCCKUX U
OpPraHHYECKUX
BEIIECTB

Heoprannueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpraHu4YecKue oCHOBaHUs. AM(DOTEpHBIC
HEOPTraHWYECKUE U OPTraHUYECKUE
coequHeHusd. I eHeTnueckas CBSI3b
HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECCTB

[ToaTBepk1aTh CyII€CTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHMYECKUMU BEILECTBAMHU

C IIOMOILBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMHYECKUX
pEaKLnK.

PackpbiBaTh CyIIHOCTh OKUCITUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIHi
MIOCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOT O OajaHca TUX PeaKIUil.
[IpoBomuTh peakuny,
MOJTBEPKAAIOIINE XapaKTepHbIE
CBOICTBA U3y4aEMbIX BELIECTB,
pacro3HaBaTh OMBITHBIM IYTEM
AHUOHBI, IPUCYTCTBYIOLIME B BOJAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HaAO0JII0/ICHHE U ONTUCAHUE XUMHUYECKOTO
AKCIIEPUMEHTA (JIeMOHCTPAIIMOHHbBIE U
71a00paTOpPHBIE ONBITHI, TPAKTUUECKUE
paboThI).

[IpencraBisATh pe3ysbTaThl
XUMHUUYECKOT0 IKCIIEpUMEHTa B popMme
3aIMCH YPABHEHUI COOTBETCTBYIOIINX
peakuuii U 1enaTh BbIBOABI HA UX
OCHOBE.
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CrnenmoBath mpaBuiIaM IMOJIb30BAHUS
XMUMHUYECKOH MOCY10M U J1a00paTOpHBIM
000py/TI0BaHHEM.

[TpoBOAUTH BBEIYUCICHUS

110 YPaBHCHUSM XUMHUYECKUX PEaKIUil.
CaMoCTOATENBHO MIJIAaHUPOBATHh U
OCYILECTBIISITH CBOIO MTO3HABATENbHYIO
NesITebHOCTD; IPUHUMATh aKTHBHOE
y4acTHE B IPYNIOBON yueOHOU

JEATENBHOCTH
Hroro no pazneny 17
Pazgen 3. Xumus u ;Ku3Hb
3.1. | XuMus ¥ KU3Hb 4 Ponb xuMuu B obecrieueHun PackpeiBaTh poJib XUMHUU B PELICHUU

JKOJIOTMYECKOM, YHEPreTUUECKOU U
MUIIEBON 0€30IMaCHOCTH, PA3BUTHH
MenuiuHbl. [loHaTHe 0 HaydHBIX
METOJ1aX ITO3HAHUS BEIECTB U
XUMUYECKUX PEAKIUM.

[IpencraBnenust 00 0OIMMX HAYIHBIX
MPUHIHUNAX MPOMBIIUICHHOTO MOJYy4eHUSs
BOKHEUIINX BEIIECTB (Ha MpuMepax
IIPOU3BOJICTBA AMMUAKA, CEPHOU
KHUCJIOTBI, METAHOJIA).

UenoBek B MUpPE BEIIECTB, MAaTEPUATIOB U
XUMHUYECKUX PEAKINI: XUMUS U
3I0pOBbE YEJIOBEKA; MpaBUa
HCTOJIb30BaHUS JICKAPCTBEHHBIX

HSHEPIreTUYECKUX, ChIPbEBBIX U
HKOJIOTHYECKUX MPOOJIEM YEIOBEUYECTBA,
OMUCHIBATh OCHOBHBIE HAIIPABIICHUS
Pa3BUTHUS XUMHYECKON HAYKU U
TEXHOJIOTUH.

[IpuMeHsTH NpaBuUiia 6€3011acHOro
oOpallieHust ¢ BemecTBaMH,
UCIIOJIb3YEMbIMH B TTOBCETHEBHOM
YKU3HU, TTpaBUiIa TOBEJCHUS B LEIAX
cOEpEKEHUS 3I0POBBS U OKPYKaIOII e
MPUPOJHOM CpelIbl; IOHUMATh BPE
(omacHOCTh) BO3/ICUCTBHS HA KUBBIC
OpraHU3MbI ONPEEIECHHBIX BEIIECTB
cMbic nokazarens K, mosicHsaTh
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npenapaToB; MnpaBuiia 0€30MacHOro Ha MpUMepax crocoObl YMEHBIIICHUS U
HCIIOIb30BaHUS MIperapaToB OBITOBOM MPEIOTBPALLICHUS UX BPEIHOIO

XMMHUH B ITIOBCEJIHEBHOM XKU3HU. bhITOBas | BO3/ICHCTBUS.

XUMUYECKasi TPaMOTHOCTD AHanM3UPOBaTh U KPUTHUYECKHU

OIICHMBATh WH(OPMAIIHIO, CBI3aHHYIO

C XUMHYECKUMH TIPOIIeCCaMU U UX
BIIMSTHHEM Ha COCTOSTHHE OKPYXAIOIIeH
Cpepl.

Hcnonb30BaTh MOMy4E€HHBIE 3HAHUS
IpecTaBiieHus o chepax
JeSTEHbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMECHHBIMH TEXHOJIOTHUSMH, KaK
OCHOBY JIJI1 OPHUEHTAIINH B BEIOOPE
cBoel Oymyrel mpodecCHoHATbHOU
NeSITETHbHOCTH.

[TpuHuMaTh yuactue B 00CYXICHUH
po0JIEM XUMUYECKON M IKOJIOTHYECKON
HaIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIHIO IO TIPOOIeME U
npejyIaraTh BO3SMOXHBIC TTYTH €€

penieHus
Htoro no pazneny 4
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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