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OenepanbHas pabodas mporpaMma Mo ydyeoOHOMY npeameTry «Xumus» (0a30BbIid
ypoBeHb) (mpeaMeTrHas o00sacTh «ECTeCTBEHHO-HAy4dHblE MPEIMETh») (nanee
COOTBETCTBEHHO — IIPOrpaMmMa Mo XMMHUH, XUMHUS1) BKIIOYAET MOSICHUTENbHYIO 3aIHCKY,
cofiepaHue OOy4eHHUs, IUIaHUpYEMble pe3yJbTaTbl OCBOEHUS MPOrpaMMbl MO XUMUH,
IUTAHUPYEMBIE PE3YJIbTaThl, TEMAaTUYECKOE TUIAHUPOBAHUE.

[TosicHuTenbHasT 3amuMcKa OTpakaeT oOOIIMe IEeTd W 3aJauyd HU3YUYCHHUS XUMUHU,
XapaKTEPUCTUKY TCHUXOJOTMUYECKUX MPEANOChIIOK K €€ H3YYEHHI0 O0yJarolMMMCS,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXe IMOAXOIbl K OTOOpY COAEep>KaHuf,
K OIpEACNICHUIO IUIAHUPYEMBIX pE3yJlbTaTOB M K CTPYKType TEeMaTH4eCKOro
TUTAHUPOBAHUS.

Copepxanue o00y4yeHHUsI PpaCKpbIBA€T COAEp)KATEJIbHbIE JIMHUM, KOTOpHIC
npeaaraloTcs A 00s13aTeIbHOT0 U3YYEeHHS] B KaXKJIOM KJlacCe Ha YPOBHE CpPEIHETO
o01iero oOpa3oBaHuUs.

[Inanupyembie pe3yabTaThl OCBOCHHMS MPOrpaMMbl IO XUMHUU BKJIIOYAIOT
JMYHOCTHBIE, METallpeJIMETHBIE PE3yJbTaThl 32 BECh MNEpPHUOJ OOyYEHHS Ha YpPOBHE
cpeaHero oOmero oOpa3oBaHUs, a TAKXKE MPEIAMETHBIC JOCTIXKEHHS O0ydJaromierocs
3a KaX]IbIi Toj 00y4YeHusl.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo XxuMHuM Ha ypOBHE CPEIHEro o0IIero oopa3zoBaHusi pa3paboTaHa
Ha ocHOBe DexepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu
B Poccuiickoii ®denepanun», TpeOOBaHHMI K pe3yiabTaTaM OCBOCHHS ¢eaepaabHON
oOpa3oBarelbHOM MporpaMmbl  cpeaHero oOmero obpazoBanus (POII COO),
npencraBlieHHbIX B DenepalibHOM TOCYJapCTBEHHOM OO0pPa30BaTEIbHOM CTaHIAPTE
COO, c¢ yu€érom Konneniuu mpenogaBaHus y4eOHOTO mpeaMeTa «XHUMH»
B o0pa3oBaTesbHBIX opranuzanusax Poccuiickoit denepaiyu, peann3ymmnx OCHOBHbIE
o0Opa3oBaTelNbHBIC MPOrPAaMMbI, W OCHOBHBIX TOJIOKeHHH «CTpaTeruy pa3BUTHS
BocnuTanusi B Poccuiickoit denepanuun Ha nepuon no 2025 roga» (Pacnopsbkenue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIXOA0B K pa3pabOTKe MPOrpaMMBbl MO XUMHH, K OMPEACTICHUIO OOIIeH
cTpaTeruu OOy4eHHUs, BOCHUTAHMSI M PA3BUTHS OOYYAIOIIMXCS CPEACTBAMHU y4EOHOTO
npeamera «Xumus» a1 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIM
koHUentyanpHble nonokeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH —LEJEH,
CoJlepKaHUs, PE3yJbTaTOB OOy4YeHUST M TpeOOBAaHUM K YpPOBHIO MOJTOTOBKU
BBIITYCKHHUKOB.

B cooTBeTcTBUM C JaHHBIMU TIOJIOKEHUSIMHU TIporpamMma Mo Xumuu (06a30BbIi
YPOBEHB) Ha YPOBHE CPETHETO OOIIEro 0Opa30BaAHUS:

yCTaHABJIMBACT 00s3aTellbHOE (MHBApUMAHTHOE) TMPEAMETHOE COJICP)KaHUE,
OIpe/iesisieT KOJMYECTBEHHbIE U KaU€CTBEHHBIE €r0 XapaKTEPUCTUKUA Ha KaXKJOM 3Tarie
W3y4YeHUsl MpeaMeTa, MPeIyCMaTpUBAET MPUHIUIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacnpeesieHus ero mno Kjiaccam, OCHOBHBIM pa3jieiaM U TEMaM Kypca;
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NaéT MPUMEPHOE pachpeielieHue y4eOHBIX YacoB MO TEMAaTHYECKUM paseliaMm,
PEKOMEHAYET NPHUMEPHYIO MOCIEA0BATEIIbHOCTh M3YYEHHUS OTHAEIBHBIX TEM Kypca
C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTMKH y4eOHOro Ipoiiecca,
BO3pAaCTHBIX 0coOeHHOCTeM oOyuaromuxcs 10—11 kmaccos;

JaET METOIMYECKYIO HWHTEPIpETalrI0 LeNed H3y4eHHUs MpeAMeTa Ha YPOBHE
COBPEMEHHBIX  TPUOPUTETOB B  CHUCTEME CpeaHero oOmiero oOpa3oBaHUS,
COJIEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS OCHOBHOM
o0pa3oBaTebHOM MPOrpaMMbl  CpeHero o0mero o0pa3oBaHus (JIMYHOCTHBIX,
METaNpeMETHBIX, IPEAMETHBIX), OCHOBHBIX BHJOB  y4e€OHO-IO3HABaTEIbHOU
JeSTeNIbHOCTH O0ydYaromierocs IO OCBOGHHMIO cojaepikaHus npeamera. Ilo Bcem
Ha3BaHHBIM TIO3UIMSIM B TMporpaMMe IO XUMHU COOJIIOJeHA TMPEEMCTBEHHOCTD
c (enepanbHOl paboueld MporpaMMoON OCHOBHOT'O OOIIEro oO0pa3oBaHUsI MO XUMHUU
(mya 89 knaccoB 00pa3oBaTENbHBIX OpraHu3aluii, 0a30BbIA YPOBEHB).

XuMHuueckoe o0pa3oBaHUE, MOJYy4aeMO€ BBITYCKHHUKaMU 00I11e00pa3oBaTeIbHOM
OpraHH3alMy, SBISIETCS HEOTHEMJIEMOW YacThl0 MX 00pa3oBaHHOCTU. OHO CIYXHUT
3aBEpIIAIONIMM JTAlOM pealM3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITIOYEBBIX LIEHHOCTEH, MPUCYIIUX LETOCTHOW CUCTEME XUMUYECKOro 00pa3oBaHus. DTH
LEHHOCTH KacaloTCs MO3HAHWS 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS U
o0IIell KyJabTypbl YeEJIOBEKa, a TaKKe HKOJOTMYEeCKM OOOCHOBAHHOT'O OTHOIIEHUS
K CBOEMY 3/I0pOBbIO U TPUPOAHON cpene. Peamusyercss xumuueckoe oOpa3zoBaHHE
OOy4JalIMXCs Ha YPOBHE CpPEIHEr0o O0OIIero oOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npeamera «XUMHsS», COJIEPKAHUE U MOCTPOCHHE KOTOPOrO OMPEAENICHbI B MIPOrpaMMe
M0 XUMUM C YYETOM ClenUpUKU HAYKHM XUMHUM, €€ 3HAYEHUS B MO3HAHUW TPUPOABI U
B MaTepuajbHOM KWU3HU OOIIEeCTBA, a TakXke C YydéroM oOmux 1eineil u
MPUHIMIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEAHEro OOIIEro
obOpazoBanusi B Poccuiickoit ®enepauuu. Tak, Hanpumep, npu (popMuUpoBaHUU
COZIEpKaHUs TIpeaMeTa «XUMHUS» YYTEHBI CIEAYIONTUE TOJIOKEHUS O CHerupuKe u
3HAYECHUU HAYKU XUMUH.

XuMHS KaK DJJIEMEHT CHCTEMbl ECTECTBEHHBIX HAyK WIpacT OCOOYI0 POJhb
B COBPEMEHHOI LIMBUJIN3AIlMH, B CO3JJaHUU HOBOW 0a3bl MaTepHaibHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJ] B JOPMUPOBAHUE PAIMOHATBHOIO HAYYHOT'O MBIILJICHUS, B CO3/IaHUE
LEJIOCTHOTO TPENICTABICHUs 00 OKpYXKaloleM MHUpE KaK O €IUHCTBE NPUPOIBI U
4eJioBeKa, KOoTopoe (GopMupyercs B XMMHH Ha OCHOBE IMOHUMAaHHUS BEIIECTBEHHOI'O
COCTaBa OKPYXKAIOUIEro MUpPa, OCO3HAHUS B3aUMOCBSA3U MEXY CTPOEHUEM BEILECTB, UX
CBOMCTBAMU Y BO3MOXKHBIMHU OOJIACTSAMH TPUMEHEHHUS.

TecHO B3aMMOACKUCTBYS C JPYrMMH €CTECTBEHHBIMHM HayKaMH, XUMHUS cTaja
HEOTHEMJIEMOM YaCTbI0 MHUPOBOW KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCIIECIIHOTO
Tpyda M KU3HM Kaxjoro uieHa oOmiectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3uaTesibHasA, Kak HayKa BHICOKMX TEXHOJIOTHI HAIpaBJIeHA Ha PeIlIeHUe II00aIbHbIX
po0JIeM YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SJHEPTE€TUUECKOM, MHUIIEBOMH,
HKOJIOTUYECKON O€30MacHOCTH U OXPaHbl 37J0POBbSI.
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B cooTBeTcTBHM ¢ O0LUMU LEISIMU U TPUHITUIIAME CPEAHET0 0011ero 00pa3oBaHUs
cogepkanue mpenmera «Xumus» (10—11 kmaccel, 06a30BbIA ypOBEHb HM3YUEHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OONIIEKYIbTYPHYIO MOJATOTOBKY O0Yy4YarOIIuXcs,
HEOOXOAUMYI0O WM JUIsl BBIPAaOOTKHM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHUS B JKM3Hb COIIMYyMa, MPOJOJKEHUS 00pa30BaHUS B PA3JIUYHBIX 00JACTHX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBasomuMHy MpeaMeTa « XuMush» SIBISIFOTCSE 6a30BbIe Kypchl — «Opranudeckas
xumMus» U «OO0IIast 1 HeOpraHMIEeCKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJCPKAHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTeMa 3HAHUN 10 HEOPraHW4ecKou
XUMUU (C BKJIIOYEHHEM 3HAaHWK U3 OOIed XWMHUHA) W OPraHUYeCKOW XHUMHH.
dopmMupoBaHUe JAHHOM CHUCTEMbl 3HAaHUW MpU HU3YYEHUH IpeaMera oOecreynuBaeT
BO3MOXXHOCTh PACCMOTPEHHSI BCETO MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX TOHSTHIH,
3aKOHOB U TEOPHUU XUMUHU.

Crpykrypa coaepxaHusi KypcoB — «Opranuyeckas xumusi» u «OOmas wu
HEOpPraHUYECKask XUMHUsH» chopMUpoBaHa B IPOrPaMME IO XMMHUHU Ha OCHOBE CHCTEMHOTO
MoaXo/la K W3YUYCHHIO Y4YeOHOro wmarepuajia ©  OOYCJIOBJIIGHA HCTOPUYECKU
00OCHOBaHHBIM PA3BUTHEM 3HAHWW Ha OMPEACIEHHBIX TCOPETUUYCCKUX YPOBHSX. Tak,
B KypC€ OPraHM4eCKOW XMMHHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPHUH CTPOCHHS OPraHUYECKUX COEUHEHHI, a TaK’KE€ Ha YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEJCTABIECHUN O cTpoeHuu BemlecTB. CBeneHust 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAlOTCSd B Pa3BUTUU — OT YIJIEBOJOPONOB IO CIOXKHBIX OMOJIOTUYECKH
AKTUBHBIX COCIUHEHUW. B Kypce OpraHMdeckod XHMHUHM TOJY4YarOT Pa3BUTHE
chopMUPOBaHHBIE Ha YPOBHE OCHOBHOTO OOIero oOpa3oBaHUsl TEpPBOHAYAIbHBIC
MPEACTaBICHUS O XUMHUYECKOM CBS3HM, KIACCU(PUKAIIMOHHBIX TMpPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMUUYECKOU PEAKIIUH.

[Tomr HOBBIM yrjioMm 3peHHss B TMpeaMere «XuUMHsS» 0a30BOr0  YpOBHS
paccMaTpuBaeTCsl M3YYEHHBIM HAa ypPOBHE OCHOBHOTO OOmMIero  oOpa3oBaHUS
TEOPETUYECKUN MaTepual U (PaKTOJOTHIECKUE CBEIICHUS O BEIIECTBAX M XUMUYECKON
peakiuu. Tak, B yacTHOCTH, B Kypce «OO01as 1 HeOpraHUIecKast XUMHUs 00yJaroIumMcs
MPEAOCTABISIETCS  BO3MOXXHOCTh ~ OCO3HAaTh 3HAYEHHUE TEPHOJUYECKOr0 3aKOHa
C OOIIETEOPETUUECKUX U METOJOJOTUYECKUX TMO3UIINM, TIyOXKe MOHATh UCTOPHUUECKOE
n3MeHeHne (QYHKIMHA 3TOro 3akoHa — OT oOoOmaromed 10 OOBICHSIOMICH U
MIPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHWM O BaXHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W MNPUMEHECHHUM, a TaKXKE O XMUMHUYECKUX PEaKIUAX, MX CYIIHOCTU H
3aKOHOMEPHOCTSX MPOTEKaHUsA JIomojHseTcsa B Kypcax 10 u 11 xiaccoB anemeHTamu
COJIepKaHusl, UMEIOIUMU KYJIbTYPOJOTHUUECKUN W MPUKIIAAHON XapakTep. DTU 3HAHUS
CMOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U XUMHH C JPYTUMH HayKaMU, PacKphIBAIOT €€
pOJb B TIO3HABATENHLHOM M MPAKTUYECKOW JESITEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHHUS K TPOIECCY TBOPYECTBA B O0JIACTU TEOPUHM M MPAKTHUECKUX
MPWIOKEHUN XUMHUHU, TOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO
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U JIMYHOCTHO 3HAYUMBIX MPOOJeMaX, CBA3aHHBIX C XUMUEH, KPUTUUYECKH OCMBICIUBATH
uHMOPMAIINIO ¥ IPUMEHATH €€ JJIs MOMOJHEHUS 3HaHUM, PEeIIEHUs] MHTEUIEKTYaIbHbIX
U DKCIEPUMEHTAIBHBIX MCCIEIOBATENbCKUX 3a7ad. B 1enoM coaepkaHue y4eOHOTO
npeamera «XuMHs JTaHHOTO YPOBHS HM3YYE€HHUSI OPUEHTHPOBAHO Ha (DOpMUpPOBAHHE
y 00y4YaronIuXcsi MUPOBO33PEHUECKON OCHOBBI ISl MOHUMaHUA (DUIOCOPCKUX HJIEH,
TaKMX Kak: MATEpUAIbHOE €IUHCTBO HEOPraHWYECKOTO W OPraHWYEeCKOro Mupa,
OOYCIIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOEHHEM, I103HABAEMOCTb
MPUPOJHBIX SBICHUN MYTEM SKCIEPUMEHTA U PEUICHUS MPOTUBOPEUHNI MEXITY HOBBIMU
dbakTaMu W TEOPETUYECKUMH TMPEANOCHUIKAMHU, OCO3HAHWE POJIA XUMHUU B PEIICHUU
IKOJIOTHYECKUX MpoOeM, a TakkKe MpoOsiieM cOepekeHUs IHEPTreTHUECKUX PECYpPCOB,
CBIPbSI, CO3IAHUSI HOBBIX TEXHOJIOTUIM U MAaTEPHAIOB.

B nane peienus 3a7ad BOCHHUTAHMS, Pa3BUTHUS U COLMAIM3AIUMU O0YyYaroUIuXcs
MPUHATHIE TPOrPAMMOM MO XMMHUH MTOAXOABI K OIIPEACIICHUIO COJIEPKAHUS U TTIOCTPOCHUS
npeaMera mpenycMaTpuBaloT (GOPMHPOBAHUE YHUBEPCAIbHBIX YUE€OHBIX JIEUCTBHM,
UMEIOIMX 0a30BOE 3HAUCHUE ISl Pa3IMYHBIX BUJIOB ICSITEILHOCTU: PEUICHUS MPOOIIEM,
MIOVCKA, aHau3a U 00paboTku nHMOpPMAITUH, HEOOXOAUMBIX JIJISI IPUOOPETEHUS OIBITA
MPAKTUYECKOM M UCCIEI0BATENBCKON AEATEIIbHOCTH, 3aHUMAIOIICH Ba)XXHOE MECTO
B MMO3HAHUU XUMUH.

B npakTtuke npenojiaBaHusl XMMUU KaK Ha YpOBHE OCHOBHOT'O 00111€T0 00pa30BaHUs
Tak ¥ Ha YPOBHE CpeJHEro oOIero oopa3oBaHusi, MPH ONPEACICHUH COJEpKaTEIbHON
XapaKTEPUCTUKU 1eJe H3y4EeHUs MpeIMeTa HalpaBJICHUEM MEPBOCTEICHHOMN
3HAUMMOCTH TPAAUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB XMMUUYECKOM HAyKH Kak
00JIaCTHU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOMN JIESITEIbHOCTH YeJIOBEKA U KaK
OJTHOTO M3 KOMITOHEHTOB MHUPOBON KyNbTypbl. C METOAMYECKONW TOYKH 3PEHHUS TAKON
MOAXO/T K ONPEACIICHUIO LIEJIEW N3YUEHHUS MPEIMETA SBJISIETCA BIIOJHE OMPAaBIAHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUsS IJIaBHBIMHU LEJISIMU U3YyYEHHUS TTpeaAMeTa « XUMUSH)
Ha 6a3oBoM ypoBHe (10-11 ki1.) sBnsIFOTCS:

dbopMUpOBaHUE CHUCTEMBbI XMMUYECKUX 3HAHWN KaK BAKHEWIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpPA, B OCHOBE KOTOPOH JieKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMEeHTAIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE sI3blKa HAYKH, YCBOCHUE U
NOHUMAaHUE CYIIHOCTH JOCTYNMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJICHHE C UICTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

dbopMupoBaHUE W pa3BUTHUE TMPEACTABICHUN O HAYYHBIX METOJlaX IO3HAHUS
BEIIECTB M XUMHUUYECKUX pEaKlHi, HEOOXOAMMBIX [Jii MNPUOOPETEHUS YMEHHI
OPUEHTHUPOBATHCS B MUPE BEIIECCTB U XUMUUECKUX SBJIICHHUM, UMEIOIINX MECTO B IPUPOJIE,
B MPAKTUYECKOW U TTOBCEIHEBHOM JKU3HU;

pa3BUTHE YMEHHUM M CIIOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAONIOJEHHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOJICHUEM TMpaBuWi 0e30MacHOro
oOpaIleHus ¢ BEIeCTBAMH.

Hapsiny ¢ stum coaepxkaTenbHas XapakTEpUCTHUKA LeJed W 3a]ady H3ydeHUs
npeAMeTa B IporpaMMe MO XMMHUHU YTOUYHEHAa UM CKOPPEKTUPOBaHA B COOTBETCTBHUHU
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C HOBBIMH MPUOPUTETAMU B CHUCTEME cpeaHero obmiero oOpazoBanus. Cerojs
B MPENOJaBaHUU XUMUU B OOJbIIECH CTENEHU OTHAETCA MPEANOUYTEHUE MPAKTUUECKOU
KOMIIOHEHTE COZCp)KaHUSI OOy4eHUs, OPHEHTUPOBAHHON Ha MOJTOTOBKY BBIITYCKHHKA
OIOIIIE00pA30BaTENbHONM  OpraHW3allid, BJIAJACIONIEr0 HE Ha0OpOM 3HAHMM, a
(GyHKIIMOHATBHONH TPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHUSMU aKTUBHOTO
MONTy4YEHUS 3HAHUN ¥ IPUMEHEHUS UX B peajbHOM JKU3HU JJISl PEHICHUS TPAKTHUECKUX
3ajau.

B sToi cBA3M mpu u3ydeHuW npeamMera «XUMHS» JIOMUHHUPYIOLIEE 3HAUYCHUE
IpUOOPETAIOT TaKKUE LIEIH U 33J]a4H, KaK:

ajanrtanus OOyYaroIIMXCsl K YCIOBHSM JUHAMUYHO Pa3BUBAIOILIETOCS MHUpA,
(dbopMUpOBaHUE MHTEIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX PEUICHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYaI[USX, CBSI3aHHBIX C BEILIECTBAMU U UX MPUMEHEHUEM;

dbopMupoBaHuE y 00yJarOUUXCsl KIIOYEBbIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIUH),
UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE MJISl Pa3IUYHBIX BUIOB JIEATEIbHOCTH: PEIICHUS
npobieM, TOWCKa, aHaimM3a ©W  00paboTku  HMHPOpMAIUU, HEOOXOAUMBIX
JUIA IPHOOPETEHUS OIBITA JESTENbHOCTH, KOTOpasi 3aHUMAaeT BaXKHOE MECTO B TIO3HAHUH
XMUMHH, a TakKe i1 OICHKH C TO3WIUK DKOJOTHYECKONW OE€30MacHOCTH XapakTepa
BJIIMSIHUSI BEUIECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YeJOBeKa U INMPHUPOIHYIO
cpeay;

pa3BUTHE TIO3HABATENIbHBIX WHTEPECOB, WHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEW 00yYarouuxcs: CHOCOOHOCTH CaMOCTOATEIbHO NPUOOpPETaTh HOBBIC
3HAHUS MO0 XMMHUU B COOTBETCTBUHM C JKU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BaTh
COBpEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTUH JIJIS TOMCKA U aHAJIM3a YUeOHOW 1 HAy9IHO -
MOMYJIAPHON WH(GOPMALIMK XUMHUECKOTO COJIEPIKAHUS;

(GopMUpOBaHUE U pa3BUTHE Yy OOYYAIOIIMUXCS ACCOLMATUBHOTO U JIOTHYECKOIO
MBIIUIEHUSI, HAOJI0IaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NpPU I[JJAHUPOBAHUM U TPOBEACHUHU XUMHUUECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHUE Y 00y4YaIOImUXCsl yOekIEHHOCTU B T'YMAaHUCTUYECKON HANIPAaBIEHHOCTH
XUMHUH, €€ BaXHOW pOJIM B pEUICHUU IJIOOAIBHBIX MPOOJIeM palliOHAIBHOIO
MPUPOIONOJIb30BAHUS, TIOMOJIHEHUS DJHEPreTUYECKUX PEeCcypcoB U  COXpaHEHUs
OPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOOUMOCTH OEpeXHOro OTHOILIEHUS
K TPUPOJE W CBOEMY 37I0POBBIO, a TakKe MPHOOPETEHUS OMbITa HCIOIb30BAHUS
MONyYEHHBIX 3HAHWW NJIs1 TMPUHSTHS TPAMOTHBIX PEIIEHWH B CUTYaIUAX, CBS3aHHBIX
C XUMUYECKUMHU SIBIICHUSIMH.

Lemn w 3agaum  W3ydeHUs TpeaAMeTa «XUMHUS» TONYyYUIH  TMOIPOOHYIO
METOJMYECKYI0 HHTeprpeTanuio B paznene «llmaHnupyemble pe3yibTaTbl OCBOCHHUS
IporpamMMbl MO0 XUMUN», Ojaronaps 4emy oOecrneueHo 4ETKOEe MPEACTABICHUE O TOM,
KaKhe 3HaHUS M YMEHHUS HUMEIOT NpSIMOE OTHOIIEHHWE K peau3alliid KOHKPETHOMN
LEJIH.



Denepanbhas pabodas nmporpamma | Xumust. 10—11 kmaccst (6a30BbIit ypOBEHB)

B ydyeOHOM 1utaHe cpemHero oOmiero o0pa3oBaHus MpeaMeT «XUMHs» 0a3z0BOro
YPOBHS BXOJIMT B COCTaB MpeAMETHOMN 00sacTu «ECTeCTBEeHHO-HAYYHBIE TPEAMETHIY.

OO6miee 4MCIO YacoB, PEKOMEHJOBAHHBIX JUIsI M3Yy4eHHUs XUMHH — 68 4acos:
B 10 xiacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Heneno).
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COJEP)KAHUE OGYUEHUSI!

10 KVIACC

Teopernueckue 0CHOBBI OPraHUYECKOM XMMHHU

[Ipenmer opraHu4eckol XUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHUE
B TMOJYYEHUH HOBBIX BEIIECTB W MarepuanoB. Teopus CTPOEHUS OPraHHMYECKUX
coequHeHuii A.M. byrtnepoBa, €€ OCHOBHbIE MOJOXKeHUA. CTPYyKTypHbIE (POPMYIbI
OpraHnueckux BemlectB. ['omosorusi, uzomepus. XuMU4YeCKast CBSI3b B OpPraHUYECKUX
COEIMHEHUAX — OJJMHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBinenue o kiaccuukanuu opraHudyeckux BemecTB. Homenknatypa
OpPraHMYECKUX COEIMHEHHUI (CHCTEMAaTHYeCcKasl) U TPUBUAIbHBIE HA3BAHMS BaKHEUIIMX
IPEICTaBUTEIIEH KIACCOB OPraHUYECKUX BELLIECTB.

JKCNePUMEHTATBHbIE METOAbI H3YUeHHs BelIeCTB U UX NMpeBpallleHui

O3zHakomIIeHHE ¢ 00pa3iiaMyi OPraHuYeCKUX BEIIECTB U MaTepUaJIaMu Ha UX OCHOBE,
MOJICTTMPOBAHHE MOJEKYJ OpraHMYeCKHMX BEUIECTB, HAOMIOJEHUE U OINHCaHUE
JIEMOHCTPAIMOHHBIX OMBITOB IO TIPEBPAIIEHUIO OPTrAaHNYECKUX BEIIECTB IMPU HarPEBAaHUHT
(raByieHue, OOyrJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pAa. MeTaH U 3TaH — NpoCTeHIIne
MPEICTABUTEIIN AJTKAHOB: (PM3MUECKUE U XMMUYECKHUE CBOMCTBA (pEaKlMK 3aMEIECHUS U
TOpPEHUS), HAXOXKJIEHHUE B IPUPOE, MOJTy4YE€HUE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH pAl. OTWIEH M MNPONWIEH —
IPOCTEUIINE MPEACTABUTEIH aJKEHOB: (PU3NUYECKHE U XMMHUECKUE CBOMCTBA (peaKiuu
TUJPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATAlWN, OKHUCIEHHS M MOJMMEpPHU3aLUH),
MOJIyY€HHE U IPUMEHEHUE.

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

AJNKUHBL: COCTaB M OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psii. ALETHIEH —
IPOCTEUIINI MPEICTAaBUTENb AJIKUHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUUYECKUE
CBOMCTBA (peakUWHd THUAPUPOBAHMS, TaJOr€HUPOBAHUS, THApPATALUU, TOPEHHUS),
MOJIyY€HHE U PUMEHEHUE.

Apenbl. ben3oi: coctas, cTpoeHue, GPU3NUYECKUE U XMMUYECKUE CBOMCTBA (peakiuu
raJJOTCHUPOBAaHUSI W HUTPOBAHHUA), IMOJIIyU€HUE W TpUMEHEeHHe. Toayon: cocmas,
cmpoeHue, @Quauueckue U XuUMU4ecKue CeOoUCmea (peakyuu 2anioeHuposanus u
HUMPOBAHUs), noayuenue u npumeneHue. TOKCUUHOCTh apeHOB. I'eHeTuueckas CBS3b
MEXIY yIJI€BOAOPOIaMH, MPUHAMICKAIIMMHI K Pa3IMIHBIM KJIaCCAM.

! KprM@O.M B TCKCTC BbIACICHBI JJICMCHTBI COACPKAHUSA yqe6Horo Marcpualia, KOTOPBLIC HU3Yy4dalOTCA

B O3HAKOMWTEJILHOM IUIaHE M HE BKJIIOYAIOTCS B COCTaB IMPEAMETHBIX pe3yibTaToB ocBoeHust DPOII COO
Ha 0a30BOM ypOBHE.
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[IpupoHbBIE UCTOYHUKHU YII€BOAOPOAOB. [IprpoaHblil ra3 U nonyTHele HEPTAHbIE
ra3sl. Hetb 1 €€ mpoucxoxaenue. CrnocoObl nepepadoTKu He(TU: IEPETOHKA, KPEKUHT
(TepMUYeCKH, KaTanUTHUYeCKHUil), nuponu3. [IpoaykTel mnepepabOTKuM HePTH, HUX
NpPUMEHEHUE B MPOMBINUICHHOCTH W B ObITy. KaMeHHBI yroib W MPOIAYKTBI €0
nepepadoTKu.

IKCNEepPUMEHTATbHbIE METO/IbI H3yYeHHsl BelIeCTB M UX MpeBpaneHuii

O3zHakomiieHHE ¢ 00pa3iiaMu TIaCTMACC, KaydyKOB U pe3UHbI, KOJUIeKIuu «HepThb»
U «YTOllb», MOJEIUPOBAHHE MOJEKYJI YIJIEBOJAOPOAOB M TaJIOTEHOMPOU3BOIHBIX,
MPOBEICHNE MPAKTHYECKO#i padoThI: MOJTydeHHUE dTUJICHA M M3yUYCHUE €TI0 CBOMCTB.

PacuérHble 3a1a4n

Brraucnennst mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOIMIeCTBA
MCXOJIHOTO BEILECTBA WJIM NPOJYKTa PEAKIUH IO HU3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB MM IPOYKTOB PEAKIIHN).

Kucioponcogepxamue opranuyeckue cOeIUHCHHUA

[IpenenvHbIE OTHOATOMHBIC CIIUPTHI. METaHOI M ATAHOJ: CTpOeHUe, (pu3udeckre u
XUMHUUYECKHE CBOMCTBA (peakluMH C aKTUBHBIMU METaJIaMH, TaJIOT€HOBOIOPO/IAMH,
ropeHue), npuMeHeHrue. BogopoaHbie CBsI3W MEXAY MOJEKylaMHu crnupToB. JleiicTBue
METaHOJIA ¥ ITAHOJIA Ha OPraHW3M YEJIOBEKA.

MHoroaToMHble CIUPTHI. DTUIICHTIIMKOIL U TIUIEPUH: CTpoeHHEe, GU3NUECKUE U
XUMHUYECKHUE CBOMCTBA (B3aMMOJICUCTBHE CO IIEIOYHBIMU METaJJIaMHU, KadyeCTBEHHAas
peakiusi HA MHOTOATOMHBIE CcIUPTHI). JleiicTBUe Ha opraHu3M 4YenoBeka. [IpumeHeHue
[JIMIEPUHA U ITUIICHTJIUKOJIA.

deHoI: CTPOCHUE MOJIEKYJIbI, PU3NUECKHUEe U XUMUUECKHUE CBOMCTBA. TOKCUYHOCTD
¢denona. [Ipumenenue penomna.

Anpaerunipl U kemotol. DopManbAeTUl, alleTaIbACTU/I: CTPOCHUE, (PU3NUECKue 1
XUMHUYECKHUE CBOMCTBA (peaklMu OKHUCJICHUS W BOCCTAHOBJICHMS, KayeCTBEHHbBIC
peakim), NoJy4eHUue U MPUMEHEHUE.

Ayemon: cmpoenue, uzuyeckue u Xumuyeckue ceoucmeda (peakyuu OKUCIeHUs u
80CCMANOBIEHUS), NOJIYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE Tpe/eNbHbIE KapOOHOBbIE KHUCIOTH. MypaBbuHAs U YKCYCHas
KHUCIIOTBI: CTPOEHUE, (PU3UUECKUE U XUMHUECKHE CBOMCTBRA (CBOMCTBA, O0IIMe /IS Kilacca
KHUCIIOT, peakiusi »>Tepuduxanuu), MoiydeHue u npuMmeHenue. CreapuHOBas W
OJIEMHOBAsI KMCIJIOTHI KaK MPE/ICTABUTEIIN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK coliu
BBICIITUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHE.

CnoxxHble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCJOT. ['MAPONM3 CIOKHBIX
a¢upoB. Kupsl. 'naponus xxupos. [Ipumenenue »kupoB. buonsorudeckas poJib JKHUPOB.

VYraeBonapl: cocTaB, Kiaccu(uKaius yrieBoJoB (MOHO-, IH- U TOJUCAXapPHUIbI).
[')1r0K03a — TPOCTEHUIIINI MOHOCAXapHT: OCOOCHHOCTH CTPOSHHUSI MOJIEKYJIbI, (PU3NUECKHE
M XHMHYECKHE CBOMCTBa (B3aumojeiictBue c¢ rujapokcugoMm wmeau(Il), okuciaenue
aMMHUa4YHBIM pacTBopoM okcuaa cepedpa(l), BoccTaHOBIeHHE, OpPOXKEHUE TIFOKO3BI),

10
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HaXOXJEHUE B MpHUpOJIe, MPUMEHEHHE, Onosornueckas poib. Porocuntes. OpykTo3a
KaK U30Mep TITFOKO3bI.

Caxaposza — npedcmasumeinb Oucaxapuoos, 2UOpoUu3, HAX0HCOeHue 8 npupooe u
npumMeHeHue.

Kpaxman m memmonio3a Kak TpUPOAHBIE ToauMepbl. CTpoeHHWE Kpaxmaia M|
EJUTI0NI03b1. DU3NYECKne M XMMHUECKHE CBOMCTBA KpaxMasia (THAPOJIN3, KadeCTBEHHAS
PEaKIIUS C HOTOM).

JKCNepUMeHTATbHbIE MeTOAbl H3YUeHHsl BellleCTB M UX NpeBpalleHuii

[IpoBenenune, HaAOMIOACHWE W ONHUCAHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIIHPTOB, KAYECTBEHHBIE PEAKIIUU OJHOATOMHBIX CIUPTOB (OKHCICHHUE YTAHOIAa OKCHJIOM
meau(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJIEUCTBUE TIIMIIEPUHA C THIPOKCUAOM
menu(Il)), anpaernnoB (OKUCIEHHME aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcugom  Mmenu(Il), B3aumojeilicTBUEe KpaxMalla C  HMOJOM), MPOBEACHUE
IIPAKTUYECKOM pabOTHI: CBOMCTBA PACTBOPA YKCYCHOUM KUCIOTHI.

PacuérHble 3agaun

Brraucnenust mo ypaBHEHUI0O XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJINYECTBa
MCXOJIHOTO BEILIECTBA WJIM TPOJYKTa PEAKIUU 10 HU3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJIHOT'O M3 MCXOJHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN).

A3oTcoaep:Kainiie oprannieckne coexTnHeHusI

Amunvl. Memunamun u aHuIuH: cocmas, cmpoenue, usudeckue u XumuyecKue
ceotlicmea (2opetue, 83aumooelicmaue ¢ 8000U U KUCIOMAMUL).

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

benkn kak TpUpOIHBIC BBICOKOMOJEKYJSPHBIC COCIMHEHHs. [lepBUYHAs,
BTOPUYHAS ¥ TPETUYHAS CTPYKTypa OCIKOB. XUMHUYECKUE CBOMCTBA OCIKOB: THAPOIIHU3,
JIeHATypaIlvsl, KAYSCTBCHHBIC PEaKIIMH Ha OCITKH.

3KCHepl/IMeHTaJILHLIe METOAbI U3YICHHUSA BCIIECCTB U HX npeBpameHnﬁ
Ha6J'II-0I[eHI/Ie N OIIKMCAHUC HOCMOHCTPAIMOHHBIX OIIBITOB: ACHATYpALHs OeJIKOB
IIpX HAarp€BaHu, IBECTHBIC PCAKIIUU OCJIKOB.

BbicokoMmoJieKyIsipHbIe COeTUHEeHUs

OCHOBHBIC TIOHSATHUS XUMHUU BBICOKOMOJICKYIIIPHBIX COCIMHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJMMEPHU3alliU, CPETHSS MOJICKYJISIpHas Macca.
OCHOBHBIE METOJIbI CUHTE3a BHICOKOMOJIEKYJIIPHBIX COCIMHEHUN — MOJMMEpHU3alus U
MOJIMKOHICHCaITH .

IInacmmaccol  (noausmunen, NOIUNPONUILEH, NOJUSUHUIXIOPUO, HOJIUCHUPOT).
Hamypanonoi u cunmemuueckue Kayuyku (O6YmaoueHo8vil, XI0pONpeHO8blll U
uzonpenosulil). Bonoxna: mamypanvueie (Xaonox, wepcmv, WENK), UCKYCCMBEHHbLE
(ayemammuoe 80JIOKHO, BUCKO3aA), CUHRMemu4ecKue (KanpoH u 1a6cam).

11
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BKCHepHMeHTaJH)HLIe METOAbI U3YYCHUHA BEIIECTB H UX npeBpameHm“d
O3HaKOMIJIEHUE C 06paSI_IaMI/I IIPpUPOAHBIX U MCKYCCTBCHHBIX BOJIOKOH, IIIIACTMACC,

Kay4yKOB.

MexknpeaMeTHbie CBA3H

Peanuzanuss MeXnpenMETHBIX CBSI3€M IPU M3YYEHHM OPraHUYECKOM XHUMUHU
B 10 Ky1acce ocyiecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TIOHSATHUM, SIBISIOMIMXCA CUCTEMHBIMHU [IJII OTHEJBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO6muIre ecCTeCTBEHHO-HAYYHbBIC TIOHATHS: SIBIICHUE, HAYIHBIN (paKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIn3, CUHTE3, KJIacCU(pUKAIUs, IEPUOJUIHOCTh, HAOIIOACHUE, H3MEPECHHE,
DKCHEPUMEHT, MOAEIUPOBAHHUE.

®dusnka: Marepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJA, SHEPreTUUECKUM
YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, (pu3nueckue
BEJIMYUHBI U €IUHUIIBI UX U3MEPEHHUSI.

buonorusi: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHuU3MeE,
dhoTOoCHHTE3, OMOJIOrMYECKH aKTUBHBIC BelllecTBA (OCNIKH, YIIIEBOIbI, )KUPHI, (PEPMEHTHI).

I'eorpadusi: mMuHepanbl, TOpPHBbIE MOPOJbI, MOJE3HBIE HCKOMAeMble, TOILIUBO,
PECYPCHI.

TexHoNMOrus: MUILEBBIE MPOAYKTHI, OCHOBHI PAlIMOHAJIBHOTO MUTAHUSI, MOIOIINE
CpPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE MTPEnaparsl, MaTepuaibl U3 HCKYCCTBEHHbBIX
Y CUHTETUYECKHUX BOJIOKOH.

11 KUIACC

Teopernyeckue OCHOBbI XUMHUU

XuMudeckuit sneMeHT. AToM. SAapo aroma, M30TOMBL. DIEKTPOHHAS O0OJOYKA.
DHepreTUuyeckue ypOBHHU, TMOAYPOBHU. ATOMHBIE OpOWTaNU, S-, p-, d- DJIEMEHTBHI.
Oco0eHHOCTH pachpeeIeHHs FIEKTPOHOB 10 OPOUTAISIM B aTOMAaX 3JE€MEHTOB MEPBBIX
YETBIPEX MEPUOIOB. DIIEKTPOHHAS KOHPUTYpAITHsI aTOMOB.

[lepmonnuecknii 3akoH U Ilepmoanueckas cucreMa XUMHYECKHX DJIEMEHTOB
JI.. MenneneeBa. CBs3b IEepUOAMYECKOro 3akoHa M llepuogumueckoil cucTeMbl
XUMHUYECKUX 31eMeHTOB JI.11. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUSI aTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHHUSI CBOMCTB XMMHUYECKHUX HJIEMEHTOB M O0Opa3yeMbIX HUMU
MPOCTBHIX M CIIOKHBIX BEMIECTB MO TPyHIlaM W MNEPUOAaM. 3HAYCHUE MEPUOIUUECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

Crtpoenue BemecTBa. XUMUYECKask CBS3b. BUIBI XUMHUYECKOH CBsI3U (KOBaJICHTHAs
HEMoJIIpHAsT W TOJSIpHAs, HOHHAs, MeTalimdeckas). MexaHu3mbl 00pa30BaHUS
KOBAJICHTHOM XMMUYECKOU CBSI3M (OOMEHHBIN U JJOHOPHO-aKIENTOPHBIN). Bogopoanas
CBsI3b. BajeHTHOCTh. DNEKTPOOTpUIIATETLHOCTh. CTeNneHb OKUCICHUS. VIOHBI: KaTHOHBI
Y AaHUOHBI.

12
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BemectBa MOJEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHUSA. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THIA KPUCTATUIMYECKON PEIIETKU.

[TonsATHE O MUCTIEPCHBIX cucTeMax. VICTHHHBIE M KOJUTOUIHBIE PaCTBOPBL. MaccoBast
JIOJIsL BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHudeckux coequHeHuid. HomeHkiaTypa HeOpraHMuecKux
BelleCTB. ['eHeTrmyeckas CBA3b HEOPraHMYECKUX  BELIECTB, IPUHAICKAIINUX
K pa3JINYHbIM KJ1accam.

Xumuueckas peakius. Knaccudukanus XMMUUECKUX PEaKIuii B HEOPTraHUIECKOM
Y OpPraHMYECKOW XUMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHS H
MPEBPALCHUS SJHEPTUU NP XUMHYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3iu4HbIX (akTtopoB. OOpaThMmbie
peakiuu. XuMnuueckoe paBHoBecue. DAKTOPHI, BIUSIONINE HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larenbe.

OnexTponuTudeckas aucconuanus. CunbHble W crnadble ekTponuTsl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KUCasl, HEUTpanbHasi, menouHas. [lonamue o 6000poOHOM
nokazamene (pH) pacmeopa. Peakuun nonHoro oomena. [ uopoaus HeopeaHuyeckux u
Op2AHUYECKUX BEULeCSE.

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  2nekmponuse
pacniasos u pacmeopos coeu. llpumenenue 21ekmpoausa.

JKCNEePUMEHTAJbHbIC METObI H3YYEHHS BELIECTB M MX NpPeBpaleHuit

Hemonctpanusa tabmuin «llepuonuueckas cucreMa XHMHYECKUX 3JIEMEHTOB
JA.N. MengaeneeBa», u3ydyeHUe MojeNeH KPUCTAUIMUECKUX PEIIETOK, HAOIOJECHUE
U ONHCaHUE JEMOHCTPALMOHHBIX U J1a0OPAaTOPHBIX OMBITOB (Pa3floKEHUE MEPOKCHJIA
BOJIOPOJa B MNPUCYTCTBHHM KaTaM3aTopa, ONPENEIECHUE CPEIbl PacCTBOPOB BEIIECTB
C MOMOIIbIO YHMBEpPCAIBHOI'O HHJAMWKATOpPA, PEaKIMUd HOHHOIO OOMEHa), MpOBeIeHUE
PaKTHUECKOl paboThl «BrausHue pa3nuyHbIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOU
peakuum.

PacuéTrHble 3a1aun
Pacuétsl mo ypaBHEHHSIM XMMUYECKUX PEAKIHM, B TOM UYUCIE TEPMOXUMUUYECKUE
pacd€Thl, pacYEThI C UCHOJIB30BAHUEM MTOHSTUS «MaccoBasi JOJIsI BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnsbl. Tlonoxenne HemeraioB B lleproanyeckon CUCTEME XUMHUUYECKUX
anemenToB [[.M. MenaeneeBa u 0COOCHHOCTH CTPOCHUS aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJJIOB. AJUIOTPONHUS HEMETaIoB (Ha IMpuMepe KHuciopojaa, cepbl, dhochopa u
yIJIEpOJIa).

XUMUYECKHE CBOWCTBA BaKHEUIIMX HEMETaUIoB (TajoreHoB, Cephl, a30Ta,
dbocdopa, yriaepoga U KpeMHHS) U UX COCAUMHEHUU (OKCUJIOB, KUCIOPOACOACPHKAITUX
KHCJIOT, BOAOPOJAHBIX COSTUHEHHUM ).

[IpyuMeHeHne BaKHENIINX HEMETAIIIOB U X COCIMHEHUU.
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Mertamnel. Ilonoxenue wMeramwioB B llepuogndeckonl cuUCTEME XUMHUYECKUX
anemenToB JI.1. MenneneeBa. OcCOOCHHOCTH CTPOCHUS JICKTPOHHBIX 000JI0UYEK aTOMOB
MetauioB.  OOmue  ¢usudeckue  cBoiicTBa  MeTauioB.  CIuiaBpl  METaJUIOB.
DIIEKTPOXUMHUYECKUN ST HAPSIKEHUN METaJUIOB.

XUMUYECKUE CBOMCTBA BaXKHEHIITUX METAJIOB (HATPUM, Kaaui, KajabllUii, MarHuM,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUI.

OO6mue crmocoObl ToNydeHUusT MeTaioB. Memannypeus. Kopposus memainnos.
Cnocobwi 3auwumsi om kopposuu. [IpuMeHeHe METAIIIOB B OBITY M TEXHUKE.

JKCNEePUMEHTANbHBbIE METOIbI M3Yy4Y€eHHS BelleCTB U UX NMpeBpalleHni

N3yuenne komnekiuu «MeTaibl U CIUIaBb», 00Pa3lOB HEMETAUIOB, PEILICHUE
AKCIEPUMEHTATBHBIX 3a7ad, HaOJIOJICHWE U ONUCAHHUE JIEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE TUIPOKCH/IA AJTFOMUHUS C PACTBOPAMU KUCJIOT
Y IIEJI0OYEHN, KAYECTBEHHBIE PEAKIIMHA HA KATUOHBI METAJLIOB).

PacuérHble 3ag1aun

Pacuérel maccel BemiecTBa WM O0bEMA Ta30B IO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCe WM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB, pacCUETh
Macchl (00BEMA, KOJMUYECTBA BEILECTBA) MPOAYKTOB PEAKIMH, €CJIM OJHO W3 BEIIECTB
UMeeT TIPUMECH.

XHUMHA U )KU3Hb

Ponpr xumuum B o0Oecrie4eHUM HKOJOTUYECKOM, HSHEPreTUUYECKOW U MHUIIEBOMN
0€301acHOCTH, pa3BUTUHM MEIUIMHBI. [IoHITHE 0 HAyYHBIX METOAaX MO3HAHUS BEIISCTB
Y XMUMUYECKUX PEAKLIUH.

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

UenoBek B MUpPE BEILIECTB U MATEPHUATIOB: BAXKHEUIIINE CTPOUTEIHHBIE MATEPUAIIBI,
KOHCTPYKIIMOHHBIE  MaTepHUallbl, KpPacKH, CTEKIJIO, KEpaMUKa, MaTepuabl
JUISL DJICKTPOHUKH, HAHOMAaTEpHaJIbl, OpraHUUE€CKUE U MUHEPAIbHBIC YI00pEHUs.

XuMHUST W 370pOBbE YEJOBEKAa: IMpaBWJIa HCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBujia O€30MacHOTO HCHOJIb30BaHUSA IpenapaToB OBITOBOM XHMUU
B IIOBCEIHEBHOMU KU3HU.

MexnpeaMeTHbie CBSI3H

Peanuzanust MeXOpeIMETHBIX CBSI3€M MpPU M3YYEHHH OOIIEH M HEOpraHU4eCKOM
xuMHH B 11 Kimacce oCyliecTBIIIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATUM, TaK W IIOHATUH, SBIIAIOLIUMXCS CUCTEMHBIMU [UJI OTACJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1111e ecTeCTBEHHO-HAYUHbIE IOHATHSA: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJlu3, CHUHTE3, KJIAaCCU(PUKALHUS, TEePUOJUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOZENUPOBAHUE, UBMEPEHUE, SIBJICHUE.

du3uka: MaTepus, SHEPTUs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, KOH, U30TOI,
paOaKTUBHOCTh, MOJIEKYJIa, JHEPreTUYECKU YpOBEHb, BEILECTBO, TENO, OOBEM,
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arperaTHO€ COCTOSIHME BEIIECTBA, (PU3NUYECKUE BEIMYMHBI M €AWHULIBI UX U3MEPEHUs,
CKOPOCTSb.

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

I'eorpadusi: MuHEpanbl, TOPHBIE MOPOJbI, MOJE3HBIE HMCKOMAEMbIe, TOILIUBO,
pecypcehl.

TexHonorusi: XWMHYECKass MPOMBILIUIEHHOCTb, METAJLUIYPrus, HPOU3BOACTBO
CTPOUTENBHBIX  MATE€pUAJIOB, CEIbCKOXO3SMCTBEHHOE  IPOU3BOACTBO,  IHUIIEBAs
IPOMBIIIEHHOCTb, dapmarieBTHYECKas IPOMBILIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX  IpenapaToB, IPOU3BOJACTBO  KOHCTPYKLUHMOHHBIX  MAaTe€pUaloB,
JIEKTPOHHAs! IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOCHUS 00 y4aIOIUMHUCS
MporpaMM CpeaHEro oO0mero oOpa3oBaHUsS (JUYHOCTHBIM, METANpPEeIMETHBIM U
npenMeTHbiM). HaydHo-meTonuueckod OCHOBOM Ayig  pa3pabOTKU  IUIAHUPYEMBIX
pE3yJIbTATOB OCBOCHHUS MTPOrPaMM CPEAHEro 00IIero 00pa3oBaHUs SIBISIETCSI CUCTEMHO-
NEeATENbHOCTHBIN MOIXO/.

B cooTBeTCcTBMHM C CHCTEMHO-AESATEIBHOCTHBIM IOAXOAOM B CTPYKTYype
JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEIHEro OOILEero
00pa30oBaHUsl BbIACIICHBI CIEIYIOLIUE COCTABIISAIONINE:

OCO3HAHHME OOYyYalOIMMUCS POCCUMCKOW TPakIaHCKOW HUIEHTUYHOCTU  —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIEIIEHUIO;

HaJM4Khe MOTUBALUH K OOYYEHHIO;

[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHM JHMYHOCTM Ha OCHOBE
KJIOYEBBIX LICHHOCTEW U UCTOPUUECKUX TPaIUINil 0a30BOM HayKU XUMMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJICTBOBATHCSI B  CBOEH
NEeSATENbHOCTU LIEHHOCTHO-CMBICIOBBIMHM YCTAHOBKAMU, PUCYIIUMU LIETTOCTHOM cucTeME
XUMHUYECKOT0 00pa3oBaHus;

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

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TPEIMETa « XUMHUS IOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATENILHOM JESITEIbHOCTA B COOTBETCTBUU C T'YMaHUCTUYECKHUMHU,
COLMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU U UAEAIAMUA POCCUICKOTO
Ipa)X1aHCKOT0 OOIIECTBa, MPUHATHIMU B OOIIECTBE HOPMAMH U MPABUJIAMU MOBEICHUSA,
CIOCOOCTBYIOIIMMHU MpOIECCaM  CaMOIO3HAHUSI, CaMOpPa3BUTUS W HPABCTBEHHOI'O
CTaHOBJICHUS TUYHOCTU OOYHarOIINXCSI.

JIM4HOCTHBIE  pE3yJIbTaTbl  OCBOCHHUS  INpeaMeTra  «XHUMUSD»  OTPAKAOT
C()OPMHUPOBAHHOCTb  OIBITA TIO3HABATEIBHOM M  MNPAKTUUYECKOW JAEATEIHLHOCTH
00yJaroUIMXxcs Mo peain3alry MPUHSITHIX B OOIECTBE LIEHHOCTEH, B TOM UHCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIMTAHUA:

OCO3HAHUSI O0YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M OO0S3aHHOCTEM,
YBOKCHUSA K 3aKOHY U IIPABOIOPSIKY;

MPEJCTABJICHUS O COLMATIBHBIX HOpMaxX U MpPaBUJIaX MEKIMYHOCTHBIX OTHOILICHUMN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NESITENHHOCTH MPHU CO3JaHUM Y4EOHBIX
MPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABATEIBHBIX 3a/lay, BBHIMOJHEHUN XHUMHUYECKUX
AKCIIEpHMEHTOB;
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CITOCOOHOCTH ITOHUMATh H IIpUHUMATb MOTHUBBI, HAMCPCHU:I, JIOTUKY U aPI'YMCHTEI
APYIux IpHu aHAJIN3C PA3JIMYHBIX BUI0B y‘l€6HOﬁ ACATCIIbHOCTH,

2) NIATPUOTHUYECKOr 0 BOCTIUTAHMSA:

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

yBaXEHHUS K TIpPOIlecCy TBOpPYECTBA B 00JIACTU TEOPHUHM M TPAKTHYECKOTO
NIPUMEHEHHUSI XUMHUH, OCO3HAHHUS TOrO, YTO JOCTHUKEHUS HAYKH €CTh PE3yJbTar
JUTUTENBHBIX HAOMIOEHUM, KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX MMOMCKOB, MTOCTOSSHHOTO
Tpy/Aa Y4E€HBIX U IPAKTUKOB;

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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

HPABCTBEHHOI'0 CO3HAHUSI, STUYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMW, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HAa MOPATIbHO-HPABCTBEHHBIE HOPMBbI
U LIEHHOCTH;

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

4) popmupoBaHusl KyJbTYPHbI 310POBbS:

MOHUMAaHUs IIEHHOCTEHN 3I0pOBOT0O U 0€301acHOro 0opasa K1u3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U TCUXUYECKOMY
3JI0POBBIO;

coOJIroIcHUsT TpaBuj 0E€30MacHOro OOpalleHusi C BElIeCTBAMH B  OBITY,
TIOBCETHEBHOM KU3HU U B TPYAOBOM JIEATEIBHOCTH;

MOHUMAHUS [IEHHOCTH TMPaBUJl UHAUBUIYAILHOTO U KOJUIEKTUBHOIO O€30MaCHOI0
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HENPUSATHS BPEIHBIX MPHUBBIUCK (YHOTpEOICHHUS
QJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

S) TpPyA0BOro BOCIIUTAHMS:

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

YCTAaHOBKM Ha aKTHBHOE y4acTHE B PEHICHUW MPAKTHUCCKHUX 3a/1a4d COIHATBHON
HAIPAaBJICHHOCTH (B paMKaX CBOETO Kjacca, MKOJIbI);

WHTEpeca K TMPAKTUYECKOMY M3YYCHHIO Tpodeccwii  pa3immdHOro  poja,
B TOM YHCJIE HA OCHOBE TPUMEHEHUS TIPEIMETHBIX 3HAHUHN 110 XUMUH;

YBOXECHHS K TPYY, JIOJSAM TPYy/a U pe3yJibTaTaM TPYJA0BOU NeITeITbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUIYAIbHOW TPACKTOPUM OOpa3OBaHMUSI,
Oymymielt mpodeccnn W peanu3allud COOCTBEHHBIX >XU3HEHHBIX IUIAHOB C YUETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMHUH, HWHTEPECOB W IMOTPEOHOCTEH
00I111eCTBA;
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6) PK0JIOrN4eCcKOro BOCIUTAHHS:

HKOJIOTUYECKU IIeJIECO00pa3HOr0 OTHOLIEHHUST K MpPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHHUS )KU3HU Ha 3EMIIE;

MOHUMaHUs TJIOOATBHOIO  XapakTepa 3KOJOTMYECKMX MpoO0JeM, BIUSHHUS
HDKOHOMHYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOIHON U COLMAIILHOU CpPEBI;

OCO3HAHMSI HEOOXOAUMOCTH MCIOJB30BAHMS JOCTHIKEHUN XUMUU JJI PELICHUS
BOIIPOCOB PALIMOHAIILHOI'O IIPUPOAOIIOIB30BAHMS;

AKTUBHOI'O HENPUATHS ACHUCTBUMN, NPUHOCIIIUX Bpel OKPYXKAIOLIEH NPUPOLHOU
cpele, yMEHHUsI TMPOTHO3UPOBATh HEOIATOMPUSITHBIE 3KOJOTMYECKUE TOCIEICTBUS
MPEeINPUHUMAEMBIX JIEMCTBUN U TIPEIOTBPAlIATh UX;

HaJIU4UsA PA3BUTOIO HKOJIOTMYECKOIO MBILUIEHUs, JKOJOTMYECKON KYJIBTYpHI,
OIBITA JIEATEIBHOCTH JKOJIOTMYECKOW HANPAaBICHHOCTH, YMEHHsI PYKOBOJCTBOBATHCS
UMU B I03HABATEJIbHOM, KOMMYHUKATUBHON M COLMAIBLHON MPAKTHKE, CIOCOOHOCTU U
YMEHHUS aKTUBHO IPOTUBOCTOATH UIE0JIOTUN XeMOpoOuH;

7) HEHHOCTH HAYYHOI O MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIIECTBEHHON MTPAKTUKH;

MMOHUMAaHUS CIeU(PUKNA XUMHUHM KaK HayKd, OCO3HaHUS €€ poiiu B (hOPMHPOBAHUU
paIlMOHATILHOTO HAYYHOT'O  MBIIUICHHS, CO3JaHUM IIEJIOCTHOTO  IPE/ICTaBIICHUS
00 OKpYKarIIeM MHPE KaK O €AMHCTBE MPUPOABI M YEIOBEKa, B TIO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHU S IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COO0 3HAYMMOCTH XUMHUH JJIsl COBPEMEHHOM ITUBUJIM3AIINU: B €€
T'YMaHUCTUYCCKON HAIPaBJICHHOCTH W BAaXXHOH PO B CO3JMaHMM HOBOW 0a3bl
MaTepHAIbHON KYJIbTYPBI, PEIICHUH TJI00aJbHBIX MPOOJIEM YCTONYMBOTO Ppa3BUTHUS
YeJI0BEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIIEBOM 1 SKOJIOTMYECKO 0€30MacHOCTH,
B Pa3BUTUM MEAMIIMHBI, 00ECIEUEHUU YCIOBUU YCHEIIHOIO TPYAa U DKOJIOTUYECKH
KOM(OPTHOM KU3HU KAXKIOTO WieHa O0IIEeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: MOHUMAaHUS CYIIHOCTH METOJIOB IO3HAHMS,
WCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HWCIIOJB30BATh IOTydacMbIe
3HAHMS JJIS1 aHaIM3a U OOBSCHEHHUS SIBJICHUM OKPYXKAIOIIETO MUpa M MPOUCXOISIINX
B HEM WM3MEHEHWH, YMEHHs JejlaTh 00OCHOBAaHHBIC 3aKJIOUCHUS HA OCHOBE HAyYHBIX
($haKTOB M UMEIOIIHNXCS JAHHBIX C IEJTBI0 TIOYYCHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJB30BaTh XMUMHUUYECKUE 3HAHUS JUIS PEIICHUS
po0JIeM B peajibHBIX 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 COOTBETCTBUH C YKU3HCHHBIMH
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iudHbIX cdepax mnpodeccuoHaIbHOMI
NeSTeTHbHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHUS YU€OHOTO MpeaMeTa « XUMHUs Ha YPOBHE
cpenHero o01ero 0opa3oBaHus BKIIIOYAIOT:

3HaYNUMBbIC IS dbopmupoBaHus MHUPOBO33PCHHUS 00yJarommxcs
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHAYyYHbIE TOHSATHS, OTpaKAIOIINe
[IEJIOCTHOCTh HAYYHOH KapTUHBI MHpa U CTIeNU(DUKY METOAOB MO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX Haykax (MaTepus, BELIECTBO, SHEPIus, sBJIEHUE, MPOLECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, UCCIICOBAHNUE,
HaOII0IcHNE, U3MEPEHHE, SKCTIEPUMEHT U PYTHUE);

YHUBEpCAIbHbIE y4eOHbIE JeWCTBHUS (MMO3HABaTEJIbHBIC, KOMMYHUKATHBHBIE,
perynasTUBHBIE), obecreunBarome GopMupoBaHUe (PYHKIHOHATIHLHOW TPaMOTHOCTH U
COIL[MAIbHON KOMIETEHIUN 00y4aroINXCs;

CHOCOOHOCTh O0OYYaIOIIUXCS HKCIOIB30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHHSI U YHUBEPCAJIbHbIC YueOHbIE AEUCTBUS B MO3HABATEIHHON U
COIIMAJILHON TPaKTUKE.

MeTtanpeaMeTHbIE pe3ybTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCATbHBIMHU YUeOHBIMU
MO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMU U PETYISITHBHBIMU JICHCTBUSIMH.

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

CaMOCTOSITEILHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTPEIETIATh 1EJIN IeATeIbHOCTH, 3a]aBas mapaMeTpbl U KPUTEPUU UX JTOCTHXKECHHUS,
COOTHOCHUTD PE3YyJIbTAThI AEATETLHOCTH C ITOCTABICHHBIMU IEIISIMU;

WCIIOJIb30BaTh MPU OCBOCHUH 3HAHUW TPUEMBI JIOTHUECKOT'0 MBIIIIJICHUS — BBIJCISATh
XapaKTEepHbIE MPU3HAKKA MOHSITUM M YCTAHABJIMBATh WX B3aUMOCBSI3b, HCIOJIb30BaTh
COOTBETCTBYIOIIIUE MOHSTHS JJIs1 OOBSICHEHUS OTJACIbHBIX (DAKTOB U SIBJICHUM;

BBLIOMPATh OCHOBAHUS W KPUTEPUHU ISl KiIacCU(PUKAIIMU BEIIECTB U XUMUUYECKUX
peaKIuu;

yCTaHaBJIMBAaTh MPUYUHHO-CJICICTBEHHBIE CBS3H MEXKIy  H3y4yaeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTHUYECKHE pacCyXAcHUs (MHIYKTHUBHBIC, JCAYKTHUBHBIC, IO aHAJIOTHH),
BBIABJISITH 3aKOHOMEPHOCTHM M TMPOTHBOPEUMSI B PACCMATPUBAEMBIX  SBJICHUSX,
(GhopMyIIUPOBATh BHIBOABI U 3aKJIIOUCHUS;

OPUMEHSITh B TPOIECCE TO3HAHMS, HCIOJIb3YEeMble B XHWMHHU CHUMBOJUYECKHE
(3HaKOBBIE) MOJIEITH, TPEOOPA30BBIBATH MOJICTbHBIE TIPEACTABICHUS — XUMUYECKUM 3HAK
(cuMBOJI) dJeMEHTa, XUMHUYecKas ¢GopMyna, ypaBHEHHE XHMMHUYECKOM peakIiud —
MIPH PEIICHNN YIEOHBIX MTO3HABATEIHHBIX U MPAKTUYECKUX 33/1a4, IPUMEHSTh Ha3BaHHBIC
MOJICIbHBIE TPEJCTABIICHUS JJI BBISBICHHUS XapaKTEPHBIX MNPU3HAKOB H3y4aeMbIX
BEIIIECTB U XUMUYECKUX PEAKIIHi.
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Ba3oBble ncciienoBarebCKue 1eiicTBUA:

BJIaJIETh OCHOBAaMHU METO0B HAYYHOI'O [TO3HAHUSA BEIIECTB U XUMUYECKUX PEAKIINN;

dbopMynMpoBaTh LEIM W 3a7a4d UCCICIOBAHUS, UCIOJIH30BaTh IMOCTABJICHHBIE U
CaMOCTOSITEIbHO C(POPMYIMPOBAHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (POPMHUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPABUILHOCTU BBICKA3BIBAEMBIX
CYXKJICHU;

BJIAJIETh HABBIKAMU CAaMOCTOSITEIILHOIO TJIAHUPOBAHUS U MIPOBEACHUS YUEHUUECKUX
OKCIIEPUMEHTOB, COBEPIIICHCTBOBAThH YMEHHUS HaONIOJaTh 3a XOJOM Mpolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (GopMyIupoBaTh OOOOIICHUS U
BBIBOJbl OTHOCUTEIILHO JOCTOBEPHOCTH PE3YJbTATOB HCCIEIOBAHMS, COCTABJISTh
00OCHOBaHHBIM OTYET O MPOACIAaHHON padoTe;

pUOOpPETaTh OMBIT YUYCHUUECKOU UCCIIeI0BATENLCKON U MTPOEKTHOM J1eATEbHOCTH,
MPOSIBIISATH CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOUCKY METOJIOB PEILICHUS
MPAaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/IOB IMO3HAHUS.

Pa6ora ¢ undopmaunmneii:

OPUEHTUPOBATHCS B PA3IUYHBIX MUCTOYHUKAX MHMOpMaIM (HaydHO-TOMYJIsipHAs
JAUTEpaTypa XMMHUYECKOIO COJEp)KaHus, CHpaBOUHbIE 1MocoOus, pecypchl MHTEepHeTa),
aHAJIM3UPOBATh MH(POPMAIIMIO PA3IMYHBIX BUAOB U (OPM MpeaCcTaBlIeHUs], KPUTUUECKU
OLIEHUBATh €€ TOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTb;

(dbopMyTUpOBaTh 3aMPOCH U TPUMEHITH PA3TUIHBIC METO/IBI MPU TIOMCKE U 0TOOPE
uH(dOopMaIi, HEOOXOAMMOM J1J1s1 BEIIOJTHEHUST YY€OHBIX 3a/1ay ONPEACIEHHOTO TUIIA;

npuoOpeTaTb  OMBIT  HCIOJNB30BaHUS  WHOOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U PA3IUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJTHO BBIOMPATh ONTUMANIbHYIO (HOpMY TMpeacTaBieHUus WH)opMaru
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKHU U APYTHUE);

UCMOJIb30BaTh Hay4YHBIH A3BIK B KaueCTBE CPEJCTBA MpH PabOTe C XUMUYECKOU
uH(pOpMaIMEil: TPUMEHATh MEeXKIpeaMeTHbIe ((prU3nUecKrne U MaTeMaTUYEeCKHEe) 3HAKU U
CUMBOJIBI, POpMYJIbI, a00OpEBUATYPBI, HOMEHKJIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMUMBOJMYECKHUE  CPEACTBA
HaTrJISTHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂI

3alaBaTh BOMNPOCHI IO CYIIECTBY OOCyXJaeMOH TeMbl B XOJ€ Juajora
W/WTUM  JUCKYCCHM, BBICKa3blBaTh UJEH, (OPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBINIOJIHEHUS IPEIJIOKEHHOM 3aa4K;

BBICTYIIaTh C IPE3CHTAMEN PE3yJbTAaTOB IO3HABATEIIBHONW JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU NPH BBIIIOJIHEHUHU
XUMHUUYECKOTO DKCIEPUMEHTa, MPAKTUYECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peaau3alud y4yeOHOro mnpoekTa U (GOpPMYIHPOBATH BBIBOJIBI
10 pe3yibTaTaM IPOBEAEHHBIX MCCIEAOBAHUN MYTEM COIJIACOBAHUSA ITO3ULMH B XOHE
o0CyXeHUs U OOMEHA MHEHUSIMHU.
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PerynsiTuBHbIe YHUBeEpPCAJbHbIE YUeOHbIE 1eiicTBUSA

CaMOCTOATENIFHO IUJIAHUPOBaTh M OCYIIECTBISTH CBOIO  IMO3HABaTEIbHYIO
NEeSTEeNbHOCTh, OmpeaeNss e€ Ield | 3aJadyd, KOHTPOJUpOBaTh U TIO Mepe
HEO0OXOJIMMOCTH KOPPEKTUPOBATH IIPe/IjIaraéMblidi AITOPUTM JEHCTBUN TIPU BBITIOJTHEHUN
y4eOHBIX W HCCIENOBATEIbCKUX 3aja4, BIOUpaTh Hanbonee d3(PPeKTUBHBIN CIIOCOO MX
pelIeHust ¢ Y4ETOM TMOTYYCHHS] HOBBIX 3HAHUM O BEIIECTBAX U XUMUUYECKUX PEAKITUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JESATENHHOCTHM Ha OCHOBE CaMOaHalM3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATBI
10 KVIACC

IIpenmeTHBIE PE3yJIbTAThl OCBOCHMS Kypca «OpraHnyeckas XuMusD) OTPaXKaroT:

Cc()OPMUPOBAHHOCTh IMPEACTABICHUN O XUMHUUYECKOM COCTABIISAIOIIEH €CTECTBEHHO-
HAy4YHOU KapTHHBI MUPA, PO XMMUU B IO3HAHUU SIBICHUN MPUPOJIbI, B GOPMUPOBAHUN
MBIIUICHUS U KyJIbTYphl JTUYHOCTH, €€ (YHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAUMOM
JUISL pelIeHUs] NPAKTUYECKUX 3a7ad M 3KOJOTMYECKH OOOCHOBAHHOIO OTHOIICHMS
K CBOEMY 37I0pPOBbIO M IIPUPOJTHOM CpELIE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUI, KOTOPAsl BKIFOYAET: OCHOBOIIOJIATAFOIIIHE
HNOHATUSA (XMMHUUYECKUHM 3JIEMEHT, aTOM, 3JIEKTPOHHAas O0OJOYKa aToMa, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, XUMUYECKasi CBSA3b, CTPYKTypHas Qopmyina
(pa3BEépHyTas U COKpaIl€HHas ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIepOIHbBIN
CKeJeT, (DyHKIMOHAIbHAs IpyNna, paaukal, U30MepHUsl, U30MEPbl, TOMOJIOTHYECKUI PsiI,
TOMOJIOTH, YIJIEBOJIOPOABI, KHCIOPOA M a30TCOAEp)KallUe COEAMHEHHUS, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTMHEHMS); TEOPUH U 3aKOHBI
(Teopust cTpoeHHs opraHudeckux Bemects A.M. byTiiepoBa, 3aK0OH COXpaHEHHUs MacChl
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SA3bIK XUMHH; MUPOBO33PEHUYECKHE 3HAHMUS,
JeKalMe B OCHOBE IMOHMMAHMS MPUYUHHOCTA M CHUCTEMHOCTH XUMUYECKHUX SIBICHHI,
dakTomornyeckue CBEACHHUS O CBOWCTBAX, COCTaBe, IOJYYEHHH U O€30MacHOM
UCIOJb30BAaHUM BAaXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U MPaKTUYECKOU
NEeATENbHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTEpHbIC IPU3HAKU IIOHATHUH,
YCTAaHABJIMBATh MX B3aUMOCBA3b, HCIOJB30BATh  COOTBETCTBYIOIIME  ITOHATHSA
IIPU ONMCAHUU COCTABA, CTPOCHMS U MIPEBPAILIEHUN OPraHUYECKUX COEAMHEHUM;

cOPMHUPOBAHHOCTh ~ YMEHUH  HMCHOJB30BaTh  XUMHUYECKYIO  CHUMBOJUKY
JUTSl COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAILIEHHON ) (popmyn
OpPraHMYECKUX BEIIECTB M YPaBHEHUW XUMUYECKHX DPEAKIUH, W3rOTaBIMBaTh MOJAEIU
MOJIEKYJl ~OPraHMYECKMX BEIIECTB JJIsI WJUIFOCTPALIMM WX XUMHUYECKOTO H
IIPOCTPAHCTBEHHOT' O CTPOEHUS;

COPMUPOBAHHOCT, ~ YMEHUH  yCTAaHABIMBATH  MPHHAMICKHOCTh  H3YyYEHHBIX
OpPraHM4eCcKUX BELIECTB MO UX COCTaBy M CTPOCHUIO K ONpeneiaéHHOMY Kiaccy/rpyrie
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coeMHEHU  (YrJIeBOAOPOAbI,  KHUCIOPOI W a30TCOJIEpKalllu€  COCAUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHHWs), JaBaTb KM Ha3BaHUs II0 CHUCTEMAaTHYECKON
HoMeHkaarype (IUPAC), a Ttakke NpUBOOUTH TPUBHAIBHBIE HA3BaHHUS OTIEIIbHBIX
OpPraHNY€eCKUX BEUIECTB (ITUJIEH, IPOITUIIEH, All€TUIIEH, STHIICHTJIMKOIIb, TIIMIEPUH, (DEHOI,
dbopmasibieru, aueTanbAerul, MypaBbUHAs KHUCJIOTA, YKCYCHash KHCJIOTa, OJIEWHOBAs
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, Kpaxmall, HEJUI0I03a, [IMLUH);

c(OpMUPOBAHHOCTH YMEHUS ONPENEIATh BUJIbI XMMUUECKOH CBSI3U B OPraHUYECKUX
COEIMHEHUX (OJIMHAPHBIC U KPATHBIE);

cOPMUPOBAHHOCTh ~ YMEHHSI TNPUMEHSATh TMOJOKEHHUS TEOpPUU  CTPOCHHS
opranndeckux BemecTB A.M. byriepoBa s OOBSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUs MACChl BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh COCTaB, CTpPOEHUE, (U3HUECKUE U
XUMUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENEH PA3IMYHBIX KJIACCOB OPraHUY€CKUX
BEUIECTB (ME€TaH, TaH, 3TUJIEH, MPOIMWJIEH, aleTusieH, OyraaueH-1,3, MeTuiIOyTaaueH-
1,3, OeH30i1, METaHOJ, A3TAHOJ, JSTHJICHTJIUKONb, TJIHLEPHH, (DEHOJ, aleTambAerus,
MypaBbHHasi M YKCYCHasi KHCIJIOTBI, TJIIOKO3a, KpaxMmall, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTA), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXJIY HUMU YpPaBHEHHUSIMU
COOTBETCTBYIOLIMX XUMHUECKUX PEAKLIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYI;

C()OPMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTb HCTOYHUKU YIIJIEBOAOPOJHOIO
ChIpbsi (HEQTh, MPUPOAHBIA Ta3, Yroyib), CocoObl UX MEpepadOTKU W MPAKTHUYECKOE
IPUMEHEHHUE TIPOYKTOB MepepadoTKy;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJAUTH BEIYUCIICHUS IO XUMUYECKUM YPaBHEHUSAM
(maccbl, 00bEMaA, KOJMYECTBA HCXOJHOIO BEIIECTBA WJIM NPOJAYKTa pEaKUUH IO
U3BECTHBIM  Macce, O00bEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX  BEILIECTB
WM MPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUHW BIAJIETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX METOJAX
HAy4YHOI'O MO3HAHMSI, UCIOJIb3YEMBIX B XUMHUH MPU MU3YYEHUU BELIECTB M XMMUYECKUX
sBNeHUI (HAOMIOECHIE, U3MEPEHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE), HCIOJIb30BaTh
CUCTEMHbIC XUMUYECKUE 3HAHUS JJIA MPUHATUS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX
CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM;

chOpMUPOBAHHOCTh YMEHUN COOMIOAATh MpaBuja IMOJb30BAHUS XHUMHUYECKOM
nocyz0i 1 1a00paTopHBIM 000PYAOBAaHUEM, A TAKXKE MTPABHIIa OOpAILIEHUS C BELECTBAMU
B COOTBETCTBUU C HHCTPYKIIUSIMH IO BHITIOJTHEHUIO JIA0OPAaTOPHBIX XUMUYECKUX OMBITOB;

cOPMHUPOBAHHOCTh ~ YMEHHMHM  IUIAHUPOBATH W BBINOJHATH  XMMHYECKHUI
HKCIIEPUMEHT (MpPEBpaIEeHUs] OPraHMYECKUX BEIIECTB NpPU HATPEBAaHUU, MOJy4YEHUE
ATUJIEHA U HM3YyYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIMM OPraHUYECKHUX BEIECTB,
JeHaTypanusi O€JIKOB MpU HArpeBaHWM, LBETHbIE pPEakUUH OEIKOB) B COOTBETCTBHUH
C MpaBUJIAMHM TEXHUKUA OE30MACHOCTH MPHU OOPAIEHUHU C BEIIECTBAMU U JIAOOPATOPHBIM
000pyIOBaHHEM, MPEICTaBIATh PE3yNbTaThl XUMHUYECKOIO JKCIEpUMEHTa B (dopme
3allMCU YPAaBHEHUN COOTBETCTBYIOLIMX peaklUUid U (GOpMYIUPOBATH BHIBOABI HA OCHOBE
ITUX PE3YNbTATOB;
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C()OPMHUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aAHAIU3UPOBATh  XHUMHUYECKYIO
UH(OpMAaIHIO, OTYYaeMYIO U3 pa3HbIX HICTOYHHUKOB (CPEICTBA MAacCOBOM MHPOpMAaILINH,
HuTepHeT u 1pyrux);

c(OpMHUPOBAHHOCTh YMEHHUI COOJIFO/1aTh MPaBUiIa SKOJIOTMUYECKH LIETECO00Pa3HOrO
NOBEJICHUS B OBITY M TPYAOBOM JEATEILHOCTU B LIESIX COXPAHEHHUS CBOETO 3710POBbS U
OKpYXKalollled MNPUPOJHOW CpEeabl, OCO3HABaTh OMACHOCTHh BO3JACHCTBUS HA IKUBBIC
OpraHu3MbI OIPEEIEHHBIX OPraHUYECKUX BEUIECTB, TOHMMas cMbIc nokaszatens [1/IK,
NOSICHATh HAa NpPUMEpPax CHoCOObl YMEHBIIEHUS M MPEIOTBPAILCHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

Uis  O0yYaromMXCsi C OrPaHMYEHHBIMM BO3MOXHOCTSMU 3/10pPOBBS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX TO3HAHUS BEIIECTB U
XUMUUYECKUX SIBJICHUN;

JUISL CJICTIBIX M CJIA0OBUASIIMX OOYYAIOLIMXCS: YMEHUE HCIOJIb30BaTh PEIbePHO
TOYEUYHYIO cUcTeMy oOo3Hauenuit JI. bpaiins as 3anucu xumMmuueckux Gopmyi.

11 KUIIACC

[IpenqmeTHbIe pe3yabTaThl OCBOCHHSI Kypca «OO0Ias ¥ HeOpraHuvecKas XUMUS
OTpaXkaloT:

c(hOPMUPOBAHHOCTb  TPEJCTABIICHHI: O  XMMHYECKOM  COCTaBJISIONICH

€CTECTBCHHO-HAYYHON KapTHUHBI MUpA, POJIM XMMHUU B MO3HAHUU SIBJICHUM TPUPOIBI,
B (OpMUpPOBAHUM MBIIJIEHUS U KYJAbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOMN
I'PaMOTHOCTH, HEOOXOAMMOM JJIsi pEIICHHsS TPAKTHYSCKUX 3aJad M OKOJOTHYECKU
00OCHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3710pOBbIO U MPUPOTHON CpEJIE;

BJIQJICHUE CUCTEMOM XUMUYECKHUX 3HAaHWU, KOTOpask BKJIIOYAECT: OCHOBOIIOJIAraoIue
MOHATUSI (XUMUYECKUU DJIEMEHT, aToOM, HM30TOI, S-, p-, d- 2JIGKTPOHHBIE OpOUTAIU
aTOMOB, VIOH, MOJIEKYyIIa, MOIJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTD,
AIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKass CBS3b (KOBaJICHTHAs,
WOHHAs, METAJTHYECKAasi, BOJOPO/IHAS ), KPUCTAINYECKAs PEIIETKA, TUIIBI XUMHUYECKUX
peakinii, pacTBOp, JIEKTPOIUTHI, HEIJICKTPOIUTHI, JIEKTPOIUTUUECKAS JUCCOIUALINS,
OKHCJIUTEIh, BOCCTAHOBUTEb, CKOPOCTb XHUMHUUYECKOHW PpEaKIUh, XUMHUYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUS DJIEKTPOJUTUUECKOW AUCCOLMAIUU,
nepuoanueckuii 3akon .M. MenaeneeBa, 3aKOH COXpAHEHHUSI MACChl BEIIECTB, 3aKOH
COXpaHEHUsI U MPEBPAIICHUS YHEPTUM MPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3bIK XUMHUHM, MHPOBO33PEHUYECKHE 3HAHUS, JIeKallue B OCHOBE
MMOHUMAHUSI TIPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKUX SBJICHUU, (PaKTOIOTHYECKHE
CBEJICHUSI O CBOMCTBAX, COCTABE, MOJYYCHUHU U 0€30MaCHOM UCIOJIH30BAHUH BAXKHEUIIINX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JEATETbHOCTH YEJIOBEKA,;

c(hOPMUPOBAHHOCTh YMEHUU BBIABISITH XapaKTEpHBbIC TMPU3HAKH TIOHSTHH,
yCTaHABJIUBaTh HUX  B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME  TOHSTHUS
MIpY ONHUCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAIICHUM;
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COPMHUPOBAHHOCTh ~ YMEHUH  HUCHOJB30BaTh  XUMUYECKYD)  CHUMBOJIHKY
JUIs  cocTaBiieHUs (GOpMysl BEUIECTB M  YPaBHEHHUH XUMHUYECKHX PEaKIH,
cucrematnueckyto HomeHkiIaTypy (IUPAC) u TpuBManbHblE Ha3BaHUA OTIEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbIi ra3, Yrie€KHUCIbIi ra3, aMMUaK, raméHas U3BeCTb,
Herai€Has U3BeCTh, IUThEBAs COAQ, IUPUT U APYTHUE);

c(OpPMHUPOBAHHOCTh YMEHUM ONpPENENsATh BAJCHTHOCTh M CTENEHb OKHUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XMMHUYECKOU CBS3H
(koBaJIeHTHasl, MOHHAs, METaJUIMYecKasi, BOAOPOJAHAs) B COCIMWHEHUSX, THII
KPUCTAITMYECKON PEHIETKM KOHKPETHOIO BEIIECTBA (aTOMHAas, MOJIEKYJIsIpHas, HOHHAs,
METaNINYECKast), XapaKTep CPeIbl B BOAHBIX PACTBOPAX HEOPIraHUYECKUX COCAMHEHUM;

c(OPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAMICKHOCTb HEOPraHUYECKUX
BEIIECTB IO MX COCTaBYy K OMNpEACIEHHOMY KJIacCy/TpymIme COeIuHEHUH (IpOoCThie
BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCHJbI, OCHOBaHHUS, KUCIOTHI, aM(OTEpHbIE
THJIPOKCH/IBI, COJIN);

c()OPMHUPOBAHHOCTh YMEHHUI pAaCKpbIBaThb CMBICI [EPUOJUYECKOr0 3aKOHA
JI.W. MenneneeBa 1 JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIbHYIO U
MPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTE€pPU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3ieMeHTOB |—4 mnepuonoB Ilepmonnueckoil CUCTEMBI XUMUYECKHX
anemenToB J[.M. MenzeneeBa, UCHOIb3ys MOHITHS «S-, p-, d-3JIEKTPOHHBIE OPOUTAIINY,
«QHEPreTUYECKUe YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUYECKUX AJIEMEHTOB M MX COCAWHEHUHN MO nepuojaam u rpynmam llepuonnueckoit
CUCTEeMBbI XUMHYecKkux djieMmeHToB J[.1. Mennaeneena;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMUYECKUE
CBOMCTBA  HEOPraHMYECKUX  BELIECTB  PA3JIMUHBIX  KJIACCOB,  MOATBEPKIATH
CYLIECTBOBAHUE T'€HETHUYECKOW CBSI3M MEXAY HEOPraHMYECKUMH BELIECTBAMU
C IIOMOIIbIO YPAaBHEHHUI COOTBETCTBYIOLIUX XUMHUECKUX PEAKLINN;

cOPMUPOBAHHOCTh ~ YMEHHUS  KIAaCCU(PHUIMPOBATH  XUMUYECKUE  PEAKIUU
[0 Ppa3IM4YHbIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY
3p¢exTy peakuuu, HU3MEHEHHIO CTENEHEW OKUCIEHHUS D3JIEMEHTOB, OOpaTUMOCTH
peaKUry, y4aCTUIO KaTaau3aTopa);

Cc(OPMUPOBAHHOCTh YMEHUIN COCTABIISATh YPABHEHUS PEAKIMI Pa3lIMYHBIX TUIIOB,
MOJIHBIE M COKPAILEHHBIE YpAaBHEHHs PEaKUUi MOHHOTO OOMEHAa, YYMUTHIBAsl YCJIOBHS,
IIPU KOTOPBIX 3TU PEAKIMU UAYT 10 KOHLA;

C(OPMUPOBAHHOCTh ~ YMEHMM  MpPOBOJUTH  PEAKLUMUM,  HOATBEP)KIArOIINE
KAUEeCTBEHHBIN COCTAB Pa3JINYHbIX HEOPraHUUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHWUYECKUX BELIECTB;

chOpPMHUPOBAHHOCTh ~ yYMEHHMM  pacKpbplBaTh  CYIIHOCTb  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIINI MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOrO OanaHca 3TUX
peakuuii;

24



Denepanbhas pabodas nmporpamma | Xumust. 10—11 kmaccst (6a30BbIit ypOBEHB)

chOpPMUPOBAHHOCTh YMEHHI OOBSACHATh 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
pEeaKkiMd OT Pa3IUYHBIX (PAKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHeIIHEro Bo3zaeicTBus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMHUYECKUE IMPOIIECCHI, JICKAIINE
B OCHOBE TMPOMBIIUICHHOTO TIOJYYEHUSI CEPHOW KHUCIOTHhI, aMMHaKa, a TaKxke
c(hOpMUPOBAHHOCTb MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIIAX U SKOJOTUUECKUX
mpoodsieMax XMMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOIUTH BBIYHUCICHUS C UCIIOIH30BAHUEM MTOHSATHUS
«MaccoBas JI0JIS BEIIECTBA B PaCTBOPE», 00bEMHBIX OTHOIIICHUM T'a30B MPU XUMUYECKUX
PEaKIMsX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEILECTB, TEIIOBOTroO 3P dekTa
pEeaKIMy Ha OCHOBE 3aKOHOB COXPAaHEHMSI MacChl BEUIECTB, MPEBPAILCHUS U COXPAHEHUS
DHEPIUH;

chOpMUPOBAHHOCTh YMEHUN COOMIOAATh IMpaBuja IMOJIb30BAHUS XHUMHUYECKOM
nocynoil u 1abopaTopHeIM 00OPYIOBAaHUEM, a TAKXKE MTPaBHiia OOpAaIleHHUs C BEIIeCTBAMU
B COOTBETCTBUHU C HHCTPYKITUSIMH 110 BHITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHUH  IUJITAHUPOBaTh M BBINOJHATH  XUMHUYECKUU
DKCIIEPUMEHT (PA3JIOKEHHE MEPOKCHJIa BOAOPOJAa B MPUCYTCTBUU KaTalu3aropa,
OIPEJEIICHNUE CPENIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOIO WHJIMKATOPA,
BJIMSTHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIuU, PEaKIMd UOHHOTO
oOMeHa, KaueCTBEHHbBIC PEAKIIUU Ha Cylb(]ar-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATHOH
aMMOHHUSI, pellieHrEe HKCIIEPUMEHTATIBHBIX 3a/1a4 110 TeMaM «MeTtas» u « HemeTtauib»)
B COOTBETCTBUU C MPABUJIAMHU TEXHUKHU 0€30MACHOCTU MpPU OOpaIlleHUHU C BEUIECTBAMU U
7abopaTopHbIM  O0OpYJIOBAaHHMEM,  NPEACTABIATH  PE3YJAbTaThl  XUMUUYECKOTO
JKCIIepUMEHTa B (opMe 3amucud ypPaBHEHHM COOTBETCTBYIOUIMX pEaKUUil U
(dbopMyIHpOBaTh BEIBOBI HA OCHOBE 3TUX PE3YyJbTATOB,;

chOpPMHUPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  aQHAIM3UPOBATH  XUMHUYECKYIO
uHpOpMAIMIO, TOJIYy4aeMyl0 U3 pPa3HbBIX HCTOYHUKOB (CpelcTBAa  MacCOBOM
KOMMYHHKalNK, IHTEpHET U APYTrux);

chOpMUPOBAHHOCTh YMEHUM COOJIIOIaTh MPaBUJiIa IKOJIOTUUECKH 1€1ecO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOM JICSITEIILHOCTH B LEISX COXPAHEHHUS CBOETO 3/10POBbS U
OKPYXKaloIIEH TNPUPOIHONW CpElbl, OCO3HABaTh OIACHOCTh BO3JCHCTBUSA HA JKHBbBIC
OpraHu3Mbl OMNPEIEIEHHBIX BEIIECTB, MOHUMAas cmbica nokaszarens [IIK, moscHATh
Ha MPUMEPAX CHOCOOBI YMEHBIICHUS W MPEAOTBPAICHUS UX BPEAHOTO BO3ICHCTBUS
Ha OPraHu3M YeJIOBEKa;

U1 OOy4YalIIUMXCsl C OrPaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0pPOBbS: YMEHHE
MPUMEHSIThL 3HAHUST 00 OCHOBHBIX JIOCTYMHBIX METOJaXx TO3HAHUSI BEHIECTB U
XUMHUUYECKHUX SIBIICHUU;

JUTSL CJICTIBIX M CJA0OBUISIIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh PebedHO
TOYEUHYIO CUCTeMy oOo3HaueHwuit JI. bpaiins s 3anucu xumudeckux Gopmyi.
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10 KJIACC
Haumenosanue
Ne KomnnuecTBO OcCHOBHBIE BUIBI 1€ATEIbHOCTHA
pa3aesioB U TEM [IporpamMHoOe conepxaHue
n/m 4acoB o0 yyaroumxcs

y4eOHOT 0 TIpeIMeTa

Pa3znea 1. TeopeTnueckue oc

HOBbI opraaneCKoﬁ XMMHH

1.1

[Ipeamer
OpPraHNYE€CKOU XUMUH.
Teopust ctpoenus
OpPraHUYECKHUX
COCIMHEHUN

A.M. Bbyrneposa

3

[IpenmeT opraHM4ECKON XUMUH:

€€ BO3HUKHOBEHUE, pa3BUTHE U
3HAQ4YEHHUE B ITOJYYCHUHU HOBBIX BEILIECTB
Y MaTepUATIOB. Teopusi CTPOCHUS
OPraHM4YECKUX COCAUHECHUN

A.M. bytiepoBa, €€ OCHOBHBIC
noJsioskeHust. CTpyKTypHbIC (DOPMYIIBI
OpraHn4eCcKuXx BeulecTs. ['omonorus,
n3oMepusa. XuMHA4YecKas CBsI3b

B OPTraHUYECKUX COCTUHEHUSX: KPATHbBIE
CBA3U, G- U T-CBS3H.

[IpencraBnienue o kiaaccupukauu
OpraHMyeckux BemecTs. HomeHnknarypa
OPraHN4YECKUX COCAUHECHUN
(cucreMaruueckas) U TPUBHAIbHBIC
Ha3BaHUS BaXKHEUIIMUX IPEACTABUTEICH
KJIACCOB OPraHUYECKUX BEILECTB.
JKCIePpUMEHTAIbHbIE METO/bI
U3y4EeHUS BELIeCTB M MX MPeBpPaLllCHUI:

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBJISATH UX XapaKTEPHBIC
MPU3HAKHW ), yCTAaHABIUBATh UX
B3aUMOCBS3b.

[IpuMEHSATh MONOKEHHS TEOPUH
CTPOCHHSI OPTaHUYECKUX BEUIECTB

A. M. bytnepoBa 1151 00bsiICHEHUS
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX
COCTaBa U CTPOCHMUS.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUJIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAIIEHHOM) OPMYJT OpraHU4IEeCKUX
BEILIECTB.

OnpenensiTh BUAbI XUMUUYECKOUN CBS3U
(omuHaApHbBIE, KpaTHBIE) B OPraHUYECKUX
COEJINHEHHUSIX.

PackpeiBaTh posib OpraHM4ECKON XUMHUHU
B [IPUPOJIE, XapaKTepU30BaTh €€
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e J[eMOHCTpanuu:

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

— OIMBITHI TIO MPEBPAIICHUIO
OpPraHMYECKUX BEIIECTB MPU HATPEBAHHUH
(rutaBneHue, oOyriIMBaHUE U TOPEHUE).

e JlaGopaTtopHbI€ OMBITHI:

— MOJIEIMPOBAHNE MOJIEKYII
OpPraHMYECKUX BEIECTB

3HAY€HHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C IPYTUMHU
HayKaMH.

Hab6mronaTh 1 onmuceIBaTh
JIEMOHCTPAIMOHHBIC OMBITHI; TPOBOINUTH
Y OIKCHIBAThH JJaOOPATOPHBIC OMBITH U
TIPAKTUICCKUE PAOOTHI

Hroro no pazneny

Paszneua 2. Yriesoxopoast

2.1 | IlpenenbHble AJIKaHBI: COCTaB U CTPOEHHUE,
YIJIIEBOIOPOIBI — TOMOJIOTUYECKUM psifl. MeTaH u 3TaH —
AJIKAHBI MIPOCTEUIINE IPEICTABUTENN AJIKAHOB:

COCTaB, XMMUYECKOE CTPOCHHUE,
(pu3nyecKkue 1 XUMUUYECKIE CBONCTBA
(peakuuu 3aMeIEeHUs] U TOPEHUS ),
HaxO0KJICHUE B IPUPOJE, ITOITYyYEHNUE U
IIPUMEHEHUE

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

AJIKCHBI, aJIKaJIUCHEI,
AJIKMHBI

MIPOCTEUIINI TPEACTABUTEID aJTKEHOB:
COCTaB, XUMHUYECKOE CTPOEHUE,
duznuecKkre 1 XMMUYECKHE CBOWCTBA
(peakuuu ruipupoBaHus,
raJIoreHUPOBAHUS, TUIpaTaIliH,

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

IIPY OITUCAHUHU COCTABA, CTPOEHHUS U
MIPEBPALLIECHUNA OPraHUYECKUX
COCIMHEHUH.

Hcnonb30BaTh XMMUYECKYIO CUMBOJIUKY
JUJIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIEHHOM) hOpMyIT OPraHUuYECKUX
BEILIECTB.

YcTranaBiMBaTh NPUHAIIEKHOCTh
BEILIECTB K OMPEAECICHHOMY KJIACCy
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OKHCJICHHSI ¥ TIOJTMMEPH3AITIH )
HaXO0XJCHUE B IPUPO/JIC, MOTYyUEHUE U
MIpUMEHEHUE.

Ankanuensl: OyragueH-1,3 u
MeTunoyTaaueH-1,3, xumMuyeckoe
CTPOCHUE, PEaKITUs MOJIMMEPHU3AIIHH,
pUMEHEeHHE (JIJI1 CHHTE3a
MPUPOTHOTO U CHHTETHYECKOTO
Kay4dyKa U pe3HHBbI).

AJKUHBI: COCTaB M OCOOCHHOCTH
CTPOCHUSI, TOMOJIOTHICCKUIN PSIJI.
ALIETWIEH — POCTENIITNI
MIPE/ICTaBUTEIIb AJIKUHOB: COCTAaB,
XUMHUYECKOE CTPOCHHE, (PU3NYECKue U
XUMHUYECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHMS, TaJIOTEHUPOBAHUS,
THApATAIliy TOPSHUS ), HAX0XKICHHC

B TIPUPOJIC, TTOTYICHUE M IIPUMCHCHHE

2.3

ApoMaruyeckue
YTIE€BOAOPOIbI

ApeHbl: O€H30I1 U TOJYOJI, COCTaB,
XMUMHUYECKOE CTPOEHUE MOJIEKYJI,
(pu3nyecKkue 1 XUMUYECKUE CBONCTBA
(peakuu rajJoreHUpOBaHUS U
HUTPOBAHUS ), IOJTY4YCHUE

U npuMeHeHue. BausHue 6en3ona

Ha OpraHu3M 4enoBeka. [ eHeTndeckas
CBSI3b YIJIEBOJIOPOJOB

YTJIEBOJIOPOJIOB MO COCTaBY U
CTPOEHHIO, Ha3bIBaTh UX

110 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJIUTH TPUBUAIHHBIC Ha3BAHUS
OTJICJIbHBIX TIPEICTAaBUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensTh BUbl XUMUUECKON CBSI3U
B MOJIEKYJIaX YIJI€BOJIOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOU CTIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTHU
KOBAQJIEHTHOU CBSI3H.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHIIIHE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
npecTaBUTeNIeH pa3IMuHbIX KJIaCCOB
YIIeBOAOPOJIOB (METaHa, dTaHa,
ATUJICHA, alleTuJieHa, Oyraauena -1,3,
OeH30I1a, TOyoJ1a).

BBISBASTE r€HETUUECKYIO CBSI3b MEXKAY
YIJIEBOJIOPOJIaMH M TIOATBEPKIATH €€
HaJIU4Yue ypaBHECHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
peaKiui ¢ UCIOIb30BaHUEM

CTPYKTYPHBIX (hOpMYII.
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2.4

[Ipuponusie
VCTOYHHUKHU
YIJIEBOAOPOIOB U UX
nepepaboTKa

[Ipuponansiii ra3. [lonytHeie HEPTAHBIE
ra3sl. HeTb 1 €€ mpoucxoxaexue.
CniocoOb1 mepepaboTk HEPTH:
MEePEroHKa, KPEKUHT (TEPMHUYECKHIH,
Karanutudyeckuit). [IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B OBITY.
KameHHbIl yroab U MPOAYKTHI €r0
nepepadoTKu.

JKCIePUMEHTAIbHbIE MEeTOAbI
M3YYeHHS BeleCTB

U UX NpeBpalleHuii:

e J/[eMOHCTpanuu:

— xomtekiuu «Hedte» u «Yromby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBD.

e JlaGopaTopHbBIE OMBITHI:

— Ka4eCTBEHHOE ONpENESIEHNE YIiiepoaa
Y BOJIOPOJIa B OPraHUYECKUX BEUIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3lamMu
IJ1aCTMACC, KAy4yKOB U PE3HHBI;

— MOJEIMPOBAHNE MOJIEKYII
YIJIEBOIOPOJOB U
raJIOr€HOIIPONU3BO/IHBIX.

e [IpakTuyeckue pabOThI:

Ne 1. Ilonyuenue 3TuieHa U U3YyUEHUE
€ro CBONCTB.

XapakTepu30BaTh HCTOUHUKHU
YIJIEBOJOPOIHOTO ChIPbsl (HEDTH,
MPUPOJIHBIN Ta3, yroib), CIIOCOOBI UX
nepepaboTKU U MPAaKTUYECKOE
NpPUMEHEHUE TIOy4aeMbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl [TI03HAHUS — IIPOBEJICHUE,
HaOJII0IEHUE U OIMCAHUE XUMHYECKOTO
JKCIIEpUMEHTA (J1Ta0OpaTOPHBIE OMBITHI U
PAKTUYECKUE PAOOTHI).

CrnenoBaTh npaBuiiaMm 0€30MacCHOM
palboThI B 1abopaTopuun

IIPU UCIIOJIb30BAHUU XUMUYECKOM
HOCYZIbl U 000PY/AOBaHUs, a TAKXKE
IpaBUjIaM OOPALEHUS C BELIECTBAMU

B COOTBETCTBHU C HHCTPYKIUSAMU
BBITIOJTHEHUS 1a00PATOPHBIX OIBITOB U
MPAKTUYECKUX pabOT MO MOJYy4EHHUIO U
U3YYEHUIO OPraHUYECKUX BEILECTB.
ITpencraBnarh pe3yabTaThl
IKCIIEpUMEHTa B hopMe 3amiCH
YPaBHEHHM COOTBETCTBYIOIINX PEAKLIAN
U JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOANTH BBIUKCICHUS

JUI ONpeACTICHUS MOJIEKYJIIPHON
(bopMyJIbl OPraHMUECKOI O BEIIECTBA,
10 YPaBHEHUIO XUMUYECKON PEaKIIHH.
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e PacuérHbie 3agaum:

— OIpEAETICHNUE MOJIEKYIISIPHOM
(dbopMyIIbl OPraHNYECKOro BEIIECTBA

10 MacCOBBIM JIOJIIM aTOMOB
XUMUYECKUX DJIEMEHTOB;

— Ppacy€Thl MO YPAaBHEHUIO XUMHYECKOMN
peakiuu

CaMoCTOATENBHO IIIAHUPOBATH U
OCYIIECTBIISITh CBOKO ITO3HABATEIIBH YIO
JEATENBHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYIIOBON ydeOHOU

eI TeNbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciopoacoaep:kamme oprannyeckue coelMHeHus

3.1

Crouptel. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TAHOJI, XUMHUUYECKOE
CTpoeHHE, PU3NUECKUE U XUMUUYECKHE
CBOICTBA (peakIuy ¢ aKTUBHBIMU
MeTallaMU, TaJIOr€HOBOOPOIAMH,
ropeHue), npuMenenue. Bogoponnas
CBs13b. DU3HOIOrMUECKOE JICUCTBUE
METAHOJIa ¥ ATAHOJIa HA OPraHU3M
YeJIoBeKa.

MHOroaToOMHbIE€ CIIUPTHI: FTUIECHTJIMKOJIb
Y TJIUIEPUH, XUMUYECKOE CTPOCHHUE,
dusznyeckre 1 XMMHUYECKHE CBOMCTBA
(B3auMOJIEHCTBUE CO MIETOYHBIMU
MeTaJlJIaMU, KAUECTBEHHAS peaKUs
Ha MHOTOATOMHBIE CITUPTHI).
du3nonornuyeckoe IeucTBUE

Ha opranusM uesnoseka. [Ipumenenue
TIMLEPUHA U ATUIICHTIIMKOJIS.

PackpsiBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBISIBJISITh UX XapaKTePHbIE
MPU3HAKHW ), YCTAHABIMBATh UX
B3aMMOCBS3b, UCII0JIb30BATh
COOTBETCTBYIOIINE MOHITHUS

IIpY OIIUCAHUHU COCTABA, CTPOEHHUS U
MPEBPAILICHUN OPraHUYECKUX
COCIMHEHUH.

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

Y craHaBiIMBaTh IPUHAIIEKHOCTD
BEILIECTB K OIPEAEICHHOMY KJIAcCy

II0 COCTaBy U CTPOCHUIO, Ha3bIBaTh UX
10 CUCTEMATHYECKON HOMEHKIIATYPE;
MIPUBOJINTH TPUBUAIBHBIC HA3BAHUS
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®enon. CTpOEHHE MOJIEKYJIBI,
(pu3nyecKkue 1 XUMUUYECKUE CBONCTBA
¢denomna. TokcuuHOCTh (heHoMa, ero
(bU3H0IIOTHYECKOe JCHCTBHE

Ha oprasusM uesnoseka. [Ipumenenue
denona

3.2

AJbAETUIbI.
KapOoHOBbIE KUCTOTHI.
CnoxxHbie d3pupbl

Anpaerunpl: GopMambaeTHI U
aleTalIbJIeTul, XMMUYECKOE CTPOEHHUE,
dusznyeckre 1 XMuMHUYECKHe CBOMCTBA
(peakiuu OKUCIIEHUS U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIE PEaKIUu), MOJYyYCHUE U
MIPUMEHCHHUE.

OIIHOOCHOBHBIE TIPEAECITBHBIC
KapOOHOBBIE KUCIIOThI: YKCYCHAas
KHUCJIOTa, XUMUYECKOE CTPOCHUE,
dusznueckre 1 XMMUYECKHE CBOWCTBA
(obmrue cBoWicTBa KUCIIOT, PeaKIUs
ATEepUPUKALINN ), TTOTYICHUE U
npuMeHeHue. CTeapruHOBas U OJIEUHOBAS
KHUCIIOTHI KaK MPEICTABUTENIN BBICILIUX
KapOOHOBBIX KMCJIOT. Mblla Kak COJIH
BBICIIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIEE JICUCTBHUE.

CnoxxHbie 3QUpPhI KaK MPOU3BOAHBIC
KapOOHOBBIX KuCHOT. ['maponus
CIIOXKHBIX 3pUpoB. KHUpbI Kak

OTJICJIbHBIX TIPEICTaBUTEIICH

KU CJIOPOJACOAEPKALIUX COCTUHEHNM.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XMMHUYECKHE CBOMCTBA, BaXKHEUIIINEC
CIOCOOBI TTOJTYYEHUSI TUTTUYHBIX
MIPEACTaBUTEIIEH PA3JINYHBIX KJIACCOB
KHUCJIOPOJICOAEPKAIIUX COCTUHEHUI
(MeTaHoNa, 3TaHONA, TJIUMILEPUHA,
denomna, hopManbaeruaa,
aneTanbAeruaa, YKCyCHOU KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMmala,
LEJUTIONI03bI ); BBISBIISITH T€HETUYECKYIO
CBSI3b MEXIY HUMH U TIOATBEPKIATH €€
HaJu4yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX
pEaKLMK C UCTIOJIb30BAHUEM
CTPYKTYPHBIX ()OpMYJI.

OnuceBaTh COCTaB, XUMUYECKOE
CTPOCHHE U IPUMEHEHHE )KUPOB,
XapaKTepU30BaTh UX 3HAYCHHE

JUTISL )KU3HEIESI TETbHOCTH OPTraHU3MOB.
Oco3HaBaTh OMMACHOCTH BO3IECHUCTBHUS
Ha YKUBbIC OPTraHU3MBbI ONPEICIICHHBIX
OpraHWYECKUX BEIIECTB, MOSCHSITh

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

3.3

VrieBoasl

VYraeBoabl: coCcTaB, KjacCuUKAIIH
yriIeBOJI0B (MOHO-, IU- 1
nonucaxapuibl). ['moko3a —
MPOCTEUIIINI MOHOCAXapHU/I:
O0COOEHHOCTU CTPOEHHUS MOJIEKYIIBI,
dusznueckre 1 XMMHUYECKHE CBOMCTBA
TJIFOKO3bI (B3aUMO/ICHCTBHE

¢ ruapokcuaoMm meau(Il), okucnenue
aMMHUAYHBIM PaCTBOPOM OKCHJA
cepebpa(l), BocctaHoBIIeHHE, OPOKEHUE
TJIFOKO3bI), HAX0XKICHUE B MPUPO/IE,
MIPUMEHEHUE TIIFOKO3bI, OMOJIOTHYeCKast
POJIb B JKM3HEIEATEIIbHOCTH OpraHu3Ma
yenoBeka. PorocuHTe3. OpykTo3a Kak
M30MeEp TITFOKO3BI.

Caxapo3a — nipeicCTaBUTEIIb
JUCcaxapuaoB, TUIPOIN3 CaXxapo3bl,
HaXO0X/ICHHE B MPUPOJIE U TPUMEHEHHUE.
Kpaxmain u nesmironosa kak npupoaHbie
MOJIUMEPBL: CTPOCHHUE KpaxMalia u
LEJUTIOI03bI, (PU3UYECKUE U XUMUYECKUE
CBOMCTBa KpaxmaJa (TUIpOJIn3,
KaueCTBEHHAsI pEeaKIUs C HOJIOM).
JKCIepUMEeHTAIbHbIE METObI
M3y4Y€eHHUsI BelIeCTB M UX NMPeBPAllleHUH:

Y TIPEJIOTBPALLEHUS KX BPEIHOTO
BO3/CICTBHS HA OPraHU3M YEJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl IO3HAHUS — IPOBEJCHUE,
HAO0JII0/ICHUE U ONTMCAHUE XUMHYECKOTO
JKcIepuMeHTa (J1a00paTOpHbBIE OMBITHI U
MpaKTUYECKHE PaboThI).

CrnenoBatb npaBuiaM 0€30MacHON
paboThI B 1abopaTopuu

[P MCIOJIb30BAHUHA XUMUYECKON
NOCYZIbI K 000PY/IOBaHUS, a TAKXKE
npaBujiaM OOpallleHus ¢ BEIIeCTBaMHU

B COOTBETCTBHM C HHCTPYKLUSIMH
BBINOJIHEHUS J1a00PaTOPHBIX OIBITOB

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

JUTSI OIIpEIENIEHUST MOJIEKYJIIPH O
(dbopMyJIbl OpraHUYECKOro BElIecTBa,

110 YPABHEHUIO XUMUYECKON PEAKIUU.
CaMOCTOATENBHO IUIAHUPOBATh U
OCYIIECTBIISITh CBOKO ITO3HABATEIIBH YIO
JEATENBHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBIC OIBITHI:

— TOPEHUE CIIUPTOB;

— B3aMMOJICHCTBUE TIIHIIEPUHA
¢ ruapokcuaom meau(Il);

— Ka4CCTBCHHBLIC PCAKIIWHU aJIbACTHUI0B

(OKHCIIeHHEe aMMHAYHBIM PACTBOPOM
oKcHJia cepedpa U THIPOKCHIOM
menu(Il));

— B3aMMOJICVCTBHE Kpaxmaya ¢ UOJOM.

e [IpakTuueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOMR
KHCJIOTBI.

e PacuérHele 3a1aun:

— ONPEACIIEHUE MOJIEKYJISIPHOU
(opMyJIbl OpraHUYECKOr O BEIIECTBA
10 MacCOBBIM JI0JISIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U 110 Macce
(oOBeMy) IPOJIYKTOB CrOpaHus;

— PAcU€Thl IO YPABHEHUIO XUMHUYECKOU

peaKIIH

y4acTue B IPyNIoOBOiN yueOHOU
NEATEIILHOCTH

Hroro no pazneny

13

Paznen 4. Azorcogepxaniue

OPraHu4e€CKMe COCINHCHUA

4.1

AMUHEL.
AMUHOKHUCIIOTHIL.
benxn

3

AMMHBI: METWJIAMHH — IPOCTEUIINI
[IPEJCTaBUTENIb AMUHOB: COCTaB,
XUMUYECKOE CTPOCHHE, (PU3nYECcCKue u
XUMUYECKUE CBOMCTBA (peakiuu

PackppiBaTh CMBICT N3y4aeMbIX
MOHATUH (BBISIBJISITh UX XapaKTEPHbIE
MPU3HAKHW ), yCTAaHABIUBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh
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C KUCJIOTaMHU U FOpeHI/IH), HaXOXJIACHUC
B ITPHUPOJC. AMUHOKHCIIOTHI KaK

amM(pOTepHbIE OPraHNYECKUE COCTUHECHMUS.

du3nyecKrue 1 XMMUYECKUE CBOMCTBA
AMUHOKUCJIOT (Ha MpUMepe TIIUIUHA).
buosornueckoe 3HaueHHE AMUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoIHbIe TOJTMMEPHI.
[lepBuyHas, BTOpu9IHas U TPETUYHAS
CTPYKTypa 0elIKOB. XUMUYECKHE
CBOMCTBA OEJIKOB: THIPOJIU3,
JIeHATypalusl, KaUeCTBEHHbIE PEaKINU
Ha OCIKH.

JKCnepUMEeHTAIbHbIE METO/IbI
U3y4eHUsI BelleCTB M UX MpeBPalleHUii:
e JleMOHCTpauuu:

— JieHaTypalus OeJIKOB MPU HAarPEBaHUU;
— IIBETHBIC PEAKIIHMH OCIIKOB

COOTBETCTBYIOIINE MOHSITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUSA U
MPEBPAILCHU OPraHUYECKUX
COCIUHECHUN.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
JUJIS1 COCTABJIEHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpami¢HHoMN) (hopMyIsT OpraHMIeCcCKUx
BEILIECTB.

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

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIILHBIE HA3BAHUS
OTZICJIbHBIX ITPEICTABUTEIIECH.
XapakTepu30BaTh COCTAaB, CTPOCHHUE,
npuMeHeHue, Gu3nIecKue u
XMMHUYECKHE CBOMCTBA, BaXKHEUIIINEC
CIOCOOBI MOTYYEHUSI TUITUYHBIX
MPEACTABUTEIIEH a30TCOAEPHKALIUX
COoeIMHEHU (METHJIaMUHA, TJIUINHA,
OCIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA O€IKOB; MOSICHATH
Ha IpUMepax 3HaueHHe OEITKOB

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

CaMocCTOATENBHO MIJIAHUPOBATH U
OCYILIECTBIIATh CBOIO MTO3HABATENBH YIO
JEATENbHOCTh; IPUHUMATh AaKTUBHOE
y4acTHe B IPYIIOBON y4eOHOM
NEATEIIbHOCTH

Htoro no pazneny

3

Pazneu. 5. BoicokoMoJieKyJISIpHBbIE COCIUHECHUS

5.1

IInacTmaccel.
Kayuyku. Bonokna

2

OCHOBHBIE MOHATUS XUMHUU
BBICOKOMOJICKYJISIPHBIX COSMHEHUM:
MOHOMEP, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTETNEHb OJIMMEPHU3ALIUU, CPETHSISA
MoJsieKyisipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYIISIPHBIX
COEIUHEHUH — MOJIMMEPU3ALUS U
MOJIMKOHIEHCAIHSI.

[TnacTmaccel (MOAUATHIIEH,
MOJIMIIPOTUJIEH, TTOJIMBUHIIIXJIOPUI,
nonuctupod). HatypanbHblii u
CUHTETUYECKUE KaydyKn
(OyTamueHOBbIN, XJIOPOMPEHOBBIN U
M30MPEHOBBIN). BonokHa: HaTypalibHbIE
(XJIOTOK, MIEPCTh, MIENK),
MCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO,

Braners n3zydaeMbIMU XUMUYECKUMU
IIOHATUSMU: PACKPBIBATH CMBICII
U3y4aeMbIX [IOHATUN U IIPUMEHATD 3TU
IIOHATHUS IIPU OIUCAHUU COCTaBa U
CTPOEHHUS BBICOKOMOJIEKYJISIPHBIX
OpraHWYECKUX BEUIECTB,

JUTsl OOBSICHEHUS OTAENBHBIX (DAKTOB U
SBJICHUM.

Hcnons30BaTh XMMUYECKYIO CUMBOJIMKY
JUIS COCTaBIICHUS CTPYKTYPHBIX (POPMYIT
BEILECTB U YPABHEHUM PEaKLINI
MOJIMMEPU3ALNH U TIOJINKOHACHCALNH.
OmnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Haunbosee pacrpoCTpaHEHHBIX BUIOB
IIJJACTMACC, BOJIOKOH; IIPUMEHEHNE
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BHCKO3a), CHHTETUYECKHE (KapoH 1
JIaBCaH).

JKCNEePpUMEHTAIbHbIE METO/AbI
U3Yy4YeHHUsl BeleCTB 1 MX MpeBpAalleHHii:
e J[eMoHCTpauuu:

— O3HAaKOMJIEHHE ¢ 00pa3LaMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMAcCC, Kay4yKOB

B PA3JIMYHBIX OTPACIIX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HaOII01aTh U
OIUCHIBATh JIEMOHCTPALIMOHHBIN
AKCIEPUMEHT

Htoro no pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3lesioB U TEM [IporpammHoOe conepxkaHue
n\1t 4acoB o0y4arommxcs

y4e0HOro mpeaMeTa

Paznen 1. TeopeTrnueckue oc

HOBbBI XUMHUH

1.1

CrpoeHue aToMOB.
Ilepuonnueckuit
3aKOH U
ITepuoanueckas
CHCTEMa XUMHUUCCKHX
3JICMECHTOB

J.1. MenpaeneeBa

3

Xumunueckuii aneMeHT. Atom. CocraB
aTOMa, U30TOMNbL. DIJIEKTPOHHAs
00o010uKa. DHEPreTuuecKue ypoBHU,
MOJYPOBHU. ATOMHBIC OpOUTAIIH,

s-, p-, d-, f-anemenTbl. OCOOEHHOCTH
pacrpeiesieHus JIEKTPOHOB

110 OpOUTAISIM B aTOMaX MaJIbIX U
OOJIBIIMX TIEPUOJIOB. DJICKTPOHHAS
KOH(HUTrypalus aToMOB.
[lepuoguueckuii 3aK0H U
[Tepuoanueckas cucteMa XUMUYECKUX
snemenToB 1. 1. MenaenceBa. CBS3b
MIEPUOJNYECKOr0 3aKOHA U
[lepuoguyueckoi CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEHN
CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX
Y CJIO’KHBIX BEUIECTB MO IrpyImnam u
nepuojiaM. 3HaYEHHUE IEPUOANYECKOTO
3aKOHA U CUCTEMBI XUMUYECKUX

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBISTH UX XapaKTEPHBIE
MIPU3HAKH ), yCTaHABIUBATh UX
B3alIMOCBSI3b.

PackpbIBaTh CMBICI IEPUOANYECKOTO
3akoHa /I. 1. MenneneeBa u
JIEMOHCTPUPOBATH €O
CHUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEITLHYIO U IIPOTHOCTUYECKYIO
byHKIUY.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
31eMeHTOB 1—4 nepuo 0B, UCTIONb3Ys
MIOHATHSA S-, P-, d-3JEKTPOHHbBIC
opOuTaIU, YHEPTETUUECKHE YPOBHHU.
OOBSACHATH 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XUMHYECKHUX
9JIEMEHTOB U UX COSJIMHCHUM

10 TIEPUOJIaM U TpyInam
[leproarueckon CUCTEMBI

. . Menneneesa
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anemenToB J[.1. MenaeneeBa

B Pa3BUTHUM HAYKH.
JKCnepUMEHTAIbHbIE METO/IbI
U3y4eHUsl BelleCTB M X MPeBpalleHuil:
e J[eMoHCTpauuu:

Buaer Tabmun «Ileprnonndeckas cucrema
XHUMHUYECKHUX 3JIEMEHTOB

J.1. MenpaeneeBay

1.2

CrpoeHue BelecTna.
Mmuoroo06pasue
BEILIECTB

CrtpoeHue BelllecTBa. XUMHUYECKAsI CBSA3b.

Bunsl (koBajsieHTHas! HETIOJISIpHAS U
noJIsipHasi, MOHHAsI, METAJUTMYECKas) U
MEXaHU3Mbl 00pa30BaHUsI XUMUYECKON
CBs131 (OOMEHHBIN U IOHOPHO-
aKuenTopHbii). BomopoaHas cBsi3b.
BanentHoCTb.
DIJIEKTPOOTPULATENBHOCTh. CTENEHb
okucieHus. KaTuoHbl U1 aHUOHBI.
BemecrBa MonekysspHOro u
HEMOJIEKYJIIPHOTO CTPOECHUS.

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

[ToHsATHE O TUCTIEPCHBIX CHCTEMAX.
Nctunnbie pactBopel. KonndecTBeHHbIE
XapaKTepUCTUKH paCTBOPOB (MaccoBas
JIOJISI BEILIECTBA B PACTBOPE).

PackppiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSTh 3TH TTOHSATHUS
MIpY ONUCAHUU COCTAaBA U CTPOCHUS
BEIIICCTB, JJI1 OOBICHEHUS OTICIBHBIX
(bakToB U SBICHUH.

Onpenensars BUIbl XUMUYECKOMN CBSI3U
(KOBaJICHTHOM, HOHHOM,
METAJUTMYECKOM, BOAOPOIHOM )

B COCMHEHUSIX; TUI KPUCTAIUTMIECKON
PEIETKN KOHKPETHOI' O BEILIECTBA.
OnpenensTh BaJIGHTHOCTb U CTETIEHb
OKHCJICHHSI XHUMHYECKHX DJIEMECHTOB

B COCMHEHHUSIX PA3JIMYHOIO COCTaBa.
[IpoBOIUTH BBIYMCIICHUS

C MCITOJIb30BAHUEM ITOHSATHS «MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XUMUYECKUMU
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Krnaccugukanus HeopraHU4ecKux
coenuHeHu. Homenkiarypa
HEOPraHWYECKUX BELIECTB.
JKCIEePpUMEHTAIbHbIE METObI
U3y4eHUS BELIeCTB M UX MPeBpPaLllCHUI:
e JlemoHCTpauuu:

— MOJEJIM KPUCTAUTMYECKUX PELIETOK.
e Pacuérnble 3anaumn:

— pacyeThl C UCIIOJIb30BAHUEM ITOHATHS
«MaccoBas 10JIs1 paCTBOPEHHOT' O
BEILIECTBAY

1.3

XUAMHYECKUE
peakuuu

Xumuueckas peakius. Knaccudukanus
XUMHAYECKUX PEAKINNA B HEOPraHUYECKOU
Y OPraHUYECKON XUMUU. 3aKOH
COXPaHEHHMs MacChl BEILECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHUS YHEPTUU
IIPU XUMHYECKUX PEAKLIUAX.

CKOpoCTh peakIlum, €€ 3aBUCUMOCTh

OT pa3InyHBIX pakTopoB. OOpaTuMbIe
peakunyu. XMMUYECKOE PaBHOBECHE.
@DaKTOpBbI, BIASIONIME HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHSI.

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

TOHATHUSMH.
OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMUYECKON peakIy OT Pa3IMYHbIX
bakTopoB.

OmnpenensaTs XapakTep CMEIICHHUS
XHUMHYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEUTHETO
BozericTBus (npunnun Jle [larense).
CocTaBisTh ypaBHEHHUSI pEAKLIHIA
Pa3IMYHBIX TUIIOB; ITOJHBIC U
COKpaIlIEHHbIE YPABHEHUS PEaKIUN
MOHHOTO OOMEHA, YUYUTHIBAs yCIOBHUSA,
IIPU KOTOPBIX 3TH PEAKIINU UIAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl [TO3HAHUS — NIPOBEJICHUE,
HaAOJI0/ICHNE U OMTMCAHNE XUMHYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIEC U
7a00paToOpHbIE€ ONBITHI, TPAKTUYECKUE
paboThl): MO OMPEICTICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEaKIUil
MOHHOTO OOMEHA, BIUSHUIO PA3INIHBIX
(hakTOpOB Ha CKOPOCTh PEAKIUN.
CrnemoBarh mpaBujIaM MOJTb30BAHUS
XUMHUYECKOM MOCyI0M U 1a00paTOpHBIM
000py/1I0BaHHEM.

[IpencraBnarh pe3yiabTaThl
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nokazatenb (pH) pactBopa. Peakinu
MOHHOT0 0OMEHa B OPraHUYECKON U
HEOPraHWYECKOM XUMUHU.
OKUCINTENBHO-BOCCTAHOBUTEIILHbBIC
peakuuu. [lorstue 06 3y1eKTpoOIH3E
pacriaBoB M pacTBOPOB COJICH.
[IpuMeHneHue IIeKTpoIn3a.
JKCIepUMEHTAIbHbIEC METOAbI
M3y4YeHHUs] BellleCTB 1 UX MPeBPAallleHui:
e JleMOHCTpanuu:

— pa3JIoKEHHE MEPOKCUIa BOAOPOA

B IIPUCYTCTBUM KaTan3aTopa.

e JlabopaTopHbI€ OMBITHI:

— IPOBEACHHUE PEAKIIMA HOHHOTO
oOMeHa;

— OIpeJesieHre Cpeibl paCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCATHLHOTO
MHJIUKATOpA.

e [IpakTrueckue pabOTHI:

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

e PacuérHrle 3a/1a4n:

— pacyeThl 0 YPAaBHEHUSIM XUMHUYECKHUX
peakiuii, B TOM YUCIe
TEPMOXUMUYECKHUE PACUETHI

XUMHUUYECKOT0 IKCIIEpUMEHTa B popme
3aMKiCH YPaBHEHUN COOTBETCTBYIOIINX
peaKIuii U enaTh BHIBOABI HA UX
OCHOBE.

[TpoBOIUTE BEIYHCIICHUS

10 YPaBHEHUSIM XUMHUYCCKUX PEAKIINH,
B TOM YHCJIE TEPMOXUMUYECKHE
pacu€Thl

Hroro no pazneny

13

40



Denepanbhast pabodas mporpamma | Xumust. 10—11 knaccsr (6a30BbIit ypPOBCHB)

Paznen 2. Heopranuueckasi Xumust

2.1

MeTtayuibl

6

Mertamnel. [lonokeHne MeTamuioB

B [lepnoanyeckoil cucreMe XuMHYECKUX
sneMeHTOB. OCOOCHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB. O0mue hu3nyeckue CBOMCTBa
MeTauioB. [Ipumenenue metamion

B ObITY, Ipupojie u TexHuke. CrijiaBbl
METaJIOB. DIEKTPOXUMHUUECKUH Pl
HanpspKeHu MetaiioB. OO01Me crnocoObl
nojiyueHust MmetayioB. Kopposus
MeTamuioB. CiocoObl 3alUThI

OT KOPPO3HH.

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

OO611ast XxapakTepUCTHKA METAIIIOB
no6ouyHbIX moarpyi (b-rpymm)
[leproauyeckoit CUCTEMbI XUMUYECKHUX
AJIEMEHTOB: MEJIb, IIMHK, XPOM, JKEJI€30.
Baxueiimme coequHEHNS METAIIIIOB
(OKCHUBI, TUIPOKCHU/IBI, COJIN).
IKCNePUMEHTAIbHbIE METOIbI
H3Yy4YeHHs BellleCTB U UX MpeBpalleHuii:

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MIPU3HAKHU) U IPUMEHSThH 3TU MOHITHUS
MIpY ONUCAHUU COCTaBa U CTPOCHUS
BEIICCTB, JJI1 OOBICHEHUS OTACIBbHBIX
(aKTOB U SIBICHU.

OOBsCHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMCHTOB —
METAJJIOB U UX COCIMHEHUHU C YUETOM
CTPOCHUS UX aTOMOB U TIOJIOKECHUS

B [lepnognueckon cucreme
XHUMHYECKHUX DJICMCHTOB

. . Menneneena.

XapakTepu3oBath (OMUCHIBATH) O0IINE
XUMHYECKHE CBOMCTBA METAJJIOB, UX
BOKHEUIIINX COCTMHECHUN, TOATBEPKAAs
ATO OMHUCAHUE TPUMEPaAMU YPABHEHUI
COOTBETCTBYIOIIUX XUMUYECKHUX
peaKuuil; MPUMEHECHUE METAIIOB

B Pa3JIMYHBIX 00JACTAX, a TAKKE
HCITOJIL30BAHUE UX JJIS CO3IaHMs
COBPEMEHHBIX MaTE€PUAJIOB U
TEXHOJIOTHM.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIIIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKHUCIIUTEIBHO-
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e JlemoHCTpauuu:

— KOJUIeKIUS «MeTalibl ¥ CIIaBbI».

e JlaGopaTopHbI€ OMBITHI:

— B3aUMOJICHCTBUE THIPOKCHIA
QTFOMUHUS C PaCTBOPAaMHU KHUCIIOT H
IIeJI04eH;

— KAQ4ECTBEHHBIC PEAKIINHU HA KATHOHBI
METaJUIOB.

e [IpakTHueckue pabOTHI:

Ne 2. Pemenue skcnepuMeHTaIbHbBIX
3aja4 1o TeMe «MeTaby.

e PacuérHbie 3a1a4u:

— pacueTbl Macchl (00beMa, KOJIMYeCTBa
BEIIECTBA) MPOAYKTa PEAKIUH, ECIIU
OJIHO M3 BEUIECTB JaHO B BUJIE PaCTBOPA
C OMPEAEIIEHHOW MaCcCOBOU 10N
PacTBOPEHHOTO BEIIECTBA

BOCCTAHOBHUTEJIBHBIX PEAKIIUI
IIOCPEICTBOM COCTaBIICHUS
3JIEKTPOHHOT 0 0ajaHca ITUX PeaKIuil.
[IpoBoauTh peakuuu,
MOATBEPKIAIOIINE XaPAKTEPHBIE
CBOWCTBA U3y4aeMbIX BELIECTB,
pacro3HaBaTh ONBITHBIM TYTEM MOHBI
METAJUIOB, IPUCYTCTBYIOLIUE B BOJIHBIX
pacTBOpax.

Hcnonbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/bl IO3HAHUS — IPOBEJICHHUE,
HaAO0JIIO/ICHUE U ONTMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a00paTOpPHBIE OMbBITHI, TPAKTHUECKUE
paboThI).

[IpencraBiATh pe3ynabTaThl
XUMHUUYECKOTO IKCIIepUMeHTa B popme
3alMCU YPaBHEHUM COOTBETCTBYIOIINX
peakiui 1 aenaTh BBIBOABI HA UX
OCHOBE.

CrnenoBath npaBuUiiaM MOJIb30BaHUS
XUMHUYECKON MOCYA0M 1 1a00paTOpHBIM
000py10BaHUEM.

[TpoBOIUTE BBIYMCIICHUS

110 YPABHEHUSIM XUMHUYECKHX PEAKLUH.
CaMOCTOSTENBHO TUIAHUPOBATh U
OCYIIECTBIIATH CBOIO MIO3HABATEIIbHYIO
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JeATEeNIbHOCTh; MIPUHUMATh aKTUBHOE
y4acTue B IPYIIOBOM yuyeOHOU
JEeATEeIIbHOCTU

2.2

Hemerainbr

Hewmerannesl. [lonoxxeHue HeMeTaII0B

B [leproinyeckon cUCTeME XUMHAYECKUX
anemenToB J[.1. MenaeneeBa u
O0COOEHHOCTHU CTPOEHUS ATOMOB.
dusuyeckre CBOMCTBA HEMETAJIJIOB.
AJIOTpONUs HEMETAIOB (Ha MPUMEPe

KHCIJIOPOJIa, cephl, pocdopa u yriaeposa).

XUMHAYECKHE CBOMCTBA BAXKHEHIIINX
HEMETAJJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yriepoaa u KpeMHuUs).
OKcuibl HEMETAJIOB.
Kucnoponconepxaniue KUCIOTHI.
Bonoponnsie coennHeHus
HEMETAJIIOB.

IKcnepUMEeHTAIbHbIE METO/IbI
H3y4eHHUs BellecTB

U MX IpeBpallleHUI:

e /[emoHCTpauuu:

— o0paslibl HeMETalIOB;

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

— Ka4E€CTBEHHBIC PEaKIMX HA aHUOHBI U
KaTHOH aMMOHHUS.

PackpbiBaTh CMBICIT H3Yy4aE€MBbIX
MOHATHUH (BBIICIATH X XapaKTEpPHbIE
MPU3HAKHU) U IPUMEHSTh 3TU MOHITHUS
MIPU OMMCAHUU COCTaBA U CTPOEHUS
BEIIECTB, 111 OOBSICHEHUS OTIENbHBIX
(haKkTOB U SIBJICHUM.

OOBSACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHEHHH CBOMCTB HEMETANIJIOB U UX
COCIMHEHUH C YUETOM CTPOEHUS UX
aTOMOB H IIOJIOJKCHUS

B [lepnognueckoni cucreme
XHUMHYECKHUX DJIEMECHTOB

. . Mennaeneesa.

XapakTepu3oBarh (OMUCHIBATH) 00IINE
XUMHYECKHE CBOMCTBA HEMETAIJIOB, UX
BOKHEUIINX COCIMHEHUN, TTIOATBEPK A
ATO OMHUCAHUE NIPUMEPAMU YPAaBHEHUI
COOTBETCTBYIOIIUX XUMUUECKHUX
pEaKILINH.

XapakTepu30BaTh BIUSHUE HEMETAIOB
1 UX COCTMHEHHUH Ha JKUBBIC
OpraHU3MbI; OMUCHIBATH IPUMEHEHUE

B Pa3JIMUHBIX 00JIACTAX MPAKTHUYECKOMN
JIEITEILHOCTH YeJIOBEKA.
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e [IpakTuyeckue pabOTHI:

Ne 3. Pemenue skciepuMeHTaIbHBIX
3ama4 1o teMe «Hemerammb.

e Pacu€rHbie 3a1aum:

— pacydeThl MacChl BEIIEeCTBA

WM 00BheMa Ta30B 10 U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE MU
00BEMY OJTHOTO U3 Y4ACTBYIOIIUX

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

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHUYCCKUX U
OpPraHHYECKUX
BEIIECTB

Heoprannueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpraHu4YecKue oCHoOBaHUs. AMDOTEpHBIC
HEOPraHWYECKUE U OPTraHUYECKUE
coequHeHusd. I eHeTnueckas cBSI3b
HEOPraHUYECKUX U OPTaHUYECKUX
BEIICCTB

[ToaTBepkaTh CyleCTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHMYECKUMU BEILECTBAMU

C IIOMOILBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMHYECKUX
pEaKLNH.

PackpbiBaTh CyIIHOCTH OKUCIUTEIBHO-
BOCCTaHOBHTEJIbHBIX PEAKIIHi
NIOCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOT O OaaHca TUX PEaKIuil.
[IpoBomuTh peaknny,
MOJTBEPKAAIOIINE XapaKTepHbIE
CBOMCTBA U3Y4aEMbIX BELIECTB,
pacrno3HaBaTh ONBITHBIM IYTEM
AHUOHBI, IPUCYTCTBYIOLME B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — TPOBEJICHUE,
HaAO0JII0/ICHUE U ONTUCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIIMOHHbBIE U
71a00paTOpHBIE ONBITHI, TPAKTUUECKUE
paboThI).

[IpencraBisaTh pe3yIbTaThl
XUMHUUYECKOT0 IKCIIEpUMEHTA B popMme
3aIMCH YPABHEHUI COOTBETCTBYIOIINX
peaKuuii U JenaTh BbIBOABI HA UX
OCHOBE.
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CrnemoBath mpaBuiIaM IMOJIb30BAHUS
XMUMHUYECKOH MOCY10i U J1a00paTOPHBIM
000py/1I0BaHHEM.

[TpoBOAUTH BEIYUCICHUS

M0 YPaBHEHUSM XUMHYECKUX PEAKIIHA.
CaMocCTOATENBHO MIJIAaHUPOBATH U
OCYIIECTBIISTH CBOIO TO3HABATENbHYIO
NesITebHOCTD; IPUHUMATh aKTHBHOE
y4acTHE B IPYNIOBON yueOHOU

JEATENbHOCTH
Hroro no pazneny 17
Pazgen 3. XumMus u ;Ku3Hb
3.1. | XuMus ¥ KU3Hb 4 Ponb xumMuu B obecrieueHun PackppiBaTh poJib XUMHUU B PELICHUU

3KOJIOTMYECKOM, YHEPreTUUECKON U
MUIIEBOM 0€30IMaCHOCTH, PA3BUTHH
MenuiuHbl. [loHaTHE 0 HAYYHBIX
METOJ1aX ITO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUAM.

[IpencraBnenust 00 0OIMIMX HAYIHBIX
MPUHIHUNAX MPOMBIIICHHOTO MOJYy4eHUS
BOKHEUIINX BEIIECTB (Ha MpuMepax
IIPOU3BOJICTBA AMMUAKA, CEPHOU
KHUCJIOTBI, METAHOJIA).

UYenoBek B MUpPE BEIIECTB, MAaTEPUAIOB U
XUMHMYECKUX PEAKINI: XUMUS U
3I0pOBbE YEJIOBEKA; MpaBUa
HCTOJIb30BaHUS JICKAPCTBEHHBIX

HSHEPreTUYECKUX, ChIPbEBBIX U
IKOJIOTHYECKUX MPOOJIEM YEIOBEUYECTBA,
OMUCHIBATH OCHOBHBIE HAIIPABIICHUS
Pa3BUTHUS XUMHYECKON HAYKU U
TEXHOJIOTUH.

[IpuMeHsTh NpaBuUiia 6€301acHOrO
oOpalieHust ¢ BemecTBaMH,
UCIIOJIb3YEMbIMH B TTOBCETHEBHOM
YKW3HU, TTpaBUJIa TOBEJCHUS B LEISAX
cOEpEKEHUS 3I0POBBS U OKPYKaIOIIe
MPUPOJHOM Cpelbl; IOHUMATh BPE
(omacHOCTh) BO3/ICUCTBHS HA KUBBIC
OpraHU3MbI ONPEEIECHHBIX BEIIECTB
cMbic nokazarens K, mosicHATh
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npenapaToB; MpaBuiia 0€30MacHOTO Ha MpUMepax cocoObl YMEHBIIICHUS U
HCIIOIb30BaHUS MperapaToB OBITOBOM MIPEIOTBPALLICHUS UX BPEIHOI O

XHUMHHU B ITIOBCEIHEBHOM KU3HU. bbITOBasg | BO34€HCTBUA.

XUMUYECKasi TPaMOTHOCTD AHaIM3UPOBaTh U KPUTHYECKHU

OIICHWBATh WH(OPMAIIHIO, CBI3aHHYIO

C XUMHYECKUMH TIPOIIECCaMU U UX
BIIMSTHHEM Ha COCTOSTHHE OKPYXKAIOIIEH
Cpepl.

Hcnonb30BaTh MOTy4YE€HHBIE 3HAHUS
IpencTaBiieHus o chepax
NeSATENHHOCTH, CBA3aHHBIX C HAYKOU H
COBPEMEHHBIMH TEXHOJIOTHUSMH, KaK
OCHOBY JIJII OPHUEHTAIINH B BEIOOPE
cBoel Oymyrel mpodeccCHoHaTbHON
NeSITEebHOCTH.

[TpuHuMaTh yuactue B 00CYXICHUH
po0JIeM XUMUUYECKON M IKOJIOTHYECKON
HaIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIHIO IO TIPOOIeME U
npejyIaraTh BO3SMOXHBIC TTYTH €€

penieHus
Htoro no pazneny 4
OBHIEE KOJIMYECTBO 34
YACOB I1IO ITPOI'PAMME
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