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OenepanbHas pabodas mporpaMma Mo ydyeoOHOMY npeameTy «Xumus» (0a30BbIid
ypoBeHb) (mpeaMeTrHas o00sacTh «ECTeCTBEHHO-HAy4dHblE MPEIMEThI») (nanee
COOTBETCTBEHHO — IIPOrpaMmMa M0 XMMHUH, XUMHUS1) BKIIOYAET MOSICHUTENbHYIO 3aIHCKY,
cofiepKaHue OOy4eHHUs, IUIaHUpYEeMble pe3yJbTaTbl OCBOEHUS MPOrpaMMbl MO XUMUH,
IUIAHUPYEMBIE PE3YJIbTaThl, TEMAaTUYECKOE TUIAHUPOBAHUE.

[TosicHuTenbHasT 3amucKa OTpakaeT OOIIMe IEeTd W 3aJauyd HU3YUYCHHUS XUMUHU,
XapaKTEPUCTUKY TCHUXOJOTMUYECKUX MPEANOChIIOK K €€ HM3YYEHHI0 O0yJarolmMMMCS,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXe IMOAXOIbl K OTOOpY COAEp>KaHuf,
K OIpEACNICHUIO IUIAHUPYEMBIX pE3yJbTaTOB M K CTPYKType TEeMaTH4eCKOro
TUTAHUPOBAHUS.

Copepxanue o00y4yeHUsI PpaCKpbIBAE€T COJAEp)KATEJIbHbIE JIMHUM, KOTOpHIE
NpeaaraloTcs A 00s13aTeIbHOT0 U3YYEHHsS] B KaXKJIOM KJlacCe Ha YPOBHE CpPEIHErO
o01iero ooOpa3oBaHus.

[Inanupyembie pe3yabTaTbl OCBOCHHMS MPOrpaMMbl IO XUMHUU BKJIIOYAIOT
JMYHOCTHBIE, METaIllpeJIMETHBIE PE3yJbTaThl 32 BECh MNEpPHUOJ OOyYeHHS Ha YpPOBHE
cpeaHero oOmIero oOpa3oBaHMs, a TAKXKE MPEIAMETHBIC JOCTIKEHHS O0y4aromierocs
3a KaX]IbIi Toj 00y4YeHusI.

INOACHUTEJIBHAA 3AIINCKA

[IporpamMmma mo XxuMHuM Ha ypOBHE CPEIHEro 00IIero oopa3zoBaHusi pa3paboTaHa
Ha ocHOBe DexepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu
B Poccuiickoii ®denepanuu», TpeOOBaHHMI K pe3yiabTaTaM OCBOCHHUS ¢eaepaabHON
oOpa3oBarelbHOM MporpaMmbl  cpeaHero oOmero obpazoBanus (POII COO),
npencTaBieHHbIX B DenepalibHOM TOCYJapCTBEHHOM OO0pPa30BaTEIbHOM CTaHIAPTE
COO, c¢ yu€érom Konneniuu mpenogaBaHus y4eOHOTO mpeaMera «XHUMHE
B o0Opa3oBaTesbHBIX opranuzanusax Poccuiickoit denepainu, peann3yrommnx OCHOBHbIE
oOpa3oBaTelbHBICE TPOrPAMMbBI, W OCHOBHBIX TOJIO)KeHHH «CTpaTeruy pa3BUTHS
BocnuTanusi B Poccuiickoit ®enepanun Ha nepuon no 2025 roga» (Pacnopsbkenue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIXOA0B K pa3pabOTKe MPOrpaMMBbl MO0 XUMHH, K OMPEACTICHUIO OOIIeH
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 —LIEJEH,
CollepKaHUs, PE3yJbTaTOB OOy4YeHUST M TpeOOBAaHUM K YpPOBHIO MOJTOTOBKU
BBIITYCKHHUKOB.

B cooTBeTcTBUMU C JaHHBIMU TIOJIOKEHUSIMHU TIporpamMma Mo Xumuu (06a3oBbIi
YPOBEHB) Ha YPOBHE CPETHETO OOIIEro 0Opa30BaAHUS:

YCTaHABJIMBACT 00s3aTellbHOE (MHBAPUMAHTHOE) TMPEAMETHOE COJICP)KaHUE,
OIpe/ieNisieT KOJMYECTBEHHbIE U KaU€CTBEHHBIE €r0 XapaKTEPUCTUKU Ha KaXKJOM 3Tarie
M3y4YeHUsl MpeaMeTa, MPeIyCMaTpUBAET MPUHIUIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacnpeesieHus ero 1o Kjiaccam, OCHOBHBIM pa3jieiaM U TEMaM Kypca;
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NaéT MPUMEPHOE pachpeielieHue y4eOHBIX YacoB MO TEMATHYECKUM pasleliaMm,
PEKOMEHAYET NPUMEPHYIO MOCIEA0BATEIIbHOCTh HW3YYEHHUS] OTHAEIBHBIX TEM Kypca
C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTMKU y4eOHOro Ipoiiecca,
BO3paCTHBIX 0coOeHHOCTeM oOyuaromuxcs 10—11 knaccos;

JaET METOIMYECKYIO HWHTEPIpETalri0 LeNed H3y4eHHs MpeAMeTa Ha YPOBHE
COBPEMEHHBIX  TMPUOPUTETOB B  CHUCTEME CpeaHero oOmiero oOpa3oBaHUS,
COJIEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS OCHOBHOM
o0pa3oBaTebHOM MPOrpaMMbl  CpeHero o0mero o0pa3oBaHus (JIMYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJOB  y4e€OHO-IO3HABaTEIbHOU
JeSTeNIbHOCTH O0ydYaromierocs IO OCBOGHHMIO cojaepikaHus npeamera. Ilo Bcem
Ha3BaHHBIM TIO3UIMSIM B TMpOrpaMMe 10 XUMHU COOJIIOJeHA TMPEEMCTBEHHOCTD
c (denepanbHOl paboueld MporpaMMoON OCHOBHOT'O OOIIEro oO0pa3oBaHUsI MO XUMHUU
(mya 89 kmaccoB 00pa3oBaTENbHBIX OpraHu3aluii, 0a30BbIA YPOBEHB).

XuMHueckoe o0pa3oBaHUE, MOJYy4aeMOE BBITYCKHHUKaMU 00I11e00pa3oBaTeIbHOM
OpraHM3alMy, SIBISIETCS HEOTHEMJIEMOW YacThl0 MX 00pa3oBaHHOCTU. OHO CIYXHUT
3aBEpIIAIONIMM JTAlOM pealn3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITIOYEBBIX LIEHHOCTEH, MPUCYIIUX ETOCTHONW CUCTEME XUMUYECKOro 00pa3oBaHus. DTH
LEHHOCTH KacaloTCs MMO3HAHUS 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS U
o0IIel KyJapTypbl 4eENOBEKa, a TaKKe HKOJOTMYEeCKM OOOCHOBAHHOT'O OTHOIIEHUS
K CBOEMY 3/I0pOBbIO U TNPUPOAHON cpene. Peamusyercss xumuueckoe oOpazoBaHUE
OOy4JalIMXCs Ha YPOBHE CpPEIHEro OoOIIero oOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npeamera «XUMHsS», COJIEPKAHUE U MOCTPOCHHE KOTOPOrO OMPEAEIICHbI B MIPOTrpaMMe
M0 XUMUM C YUETOM cClelUpUKU HAYKHM XUMHUM, €€ 3HAUCHUS B MO3HAHUU MPUPOABI U
B MaTepuajbHOM KW3HU OOIIEeCTBA, a TakXke C YydéroM oO0mmux 1eneil u
MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEAHEro OOUIEro
obOpazoBanusi B Poccuiickoit ®enepauuu. Tak, Hanpumep, npu (popMuUpoBaHUU
COZIEpKaHUs TpeaMeTa «XUMHUS» YYTEHBI CIEAYIONIUE TOJIOKEHUS O CHerupuKe u
3HAYCHUU HAYKU XUMUH.

XvMHST KaK DJJIEMEHT CHCTEMbl ECTECTBEHHBIX HAyK HWIpacT OCOOYI0 POJb
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 OKpYXaloleM MHUpE KaK O E€AUHCTBE NPUPOIbI U
YeJioBeKa, KOoTopoe (GopMupyercs B XMMHHM Ha OCHOBE IMOHUMaHHUS BEIIECTBEHHOI'O
COCTaBa OKPYXKAIOUIEro MUPa, OCO3HAHUS B3aUMOCBA3U MEXY CTPOCHUEM BEILECTB, UX
CBOMCTBAMU Y BO3MOXKHBIMHU OOJIACTSAMH TPUMEHEHHUS.

TecHO B3aMMOACKUCTBYS C JPYrMMHM €CTECTBEHHBIMHM HayKaMH, XUMHUS cTaja
HEOTHEMJIEMON YaCTbI0 MHUPOBOW KYJIBTYpPbI, HEOOXOAMMBIM YCIOBHEM YCIIECIIHOIO
Tpyda M KU3HM Kaxjoro uieHa oOmiectBa. CoBpeMeHHass XUMHUSA Kak Hayka
co3uaTelibHasA, KaKk HayKa BHICOKMX TEXHOJIOTHI HAIpaBJIeHa Ha PeIlIeHUe II00aIbHbIX
po0JIeM YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPTE€TUUECKOM, MHUIIEBOMH,
HKOJIOTUYECKON O€30MacCHOCTH U OXPaHbl 37J0POBbSI.
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B cooTBeTcTBUM ¢ 00LUMU LEISIMU U TPUHITUIIAME CPEAHEr0 00111ero 00pa3oBaHUs
cogepkanue mpenmera «Xumus» (10—11 kmaccel, 06a30BbIA ypOBEHb H3YUEHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OONIIEKYIBTYPHYIO MOJATOTOBKY OO0Yy4YarOIIuXCs,
HEOOXOAUMYI0O WM JUIsl BBIpAaOOTKHM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHUS B JKM3Hb COIIMYyMa, MPOJOJKEHUS 00Opa30BaHUS B PA3JIUYHBIX 00JACTHX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUECH.

CocTaBastomMHy MpeaMeTa « XuMUsh» SIBISIFOTCSE 6a30BbIe Kypchl — «OpraHudeckas
xumMus» U «OO0IIast 1 HeOpraHMYEeCKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJCpPKaHUS
KOTOPBIX SIBJISIFOTCSL OCHOBBI 0a30BOM HAayKH: CHUCTeMa 3HAHUN 10 HEOPraHW4ecKOou
XUMUU (C BKJIIOYEHHEM 3HAaHWK U3 OOImeld XWMHUHA) W OpPraHUYeCKOW XHUMHH.
dopmMupoBaHUEe MAHHOM CHUCTEMbl 3HAHUW MNpU HU3YYEHUH NpeaMera oOecreynuBaeT
BO3MOXXHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHSTHH,
3aKOHOB U TEOPHUI XUMUMU.

Crpykrypa coaepxaHusi KypcoB — «Opranuyeckas xumusi» u «OOmas wu
HEOpPraHUYECKask XUMHUsH» chopMUpOBaHa B IPOrPaMME IO XMMHUHU Ha OCHOBE CHCTEMHOTO
MoIXo/la K W3YUYCHHIO Y4YeOHOro wmarepuajia ©  OOYCJIOBJIIGHA HCTOPUYECKU
O00OCHOBaHHBIM PA3BUTHEM 3HAHWW Ha OMPEICIEHHBIX TCOPETUUYCCKUX YPOBHSX. Tak,
B KypC€ OPraHM4eCKOW XMMHHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPHUH CTPOCHHS OPraHUYECKUX COEUHEHHI, a TAaK’KE€ Ha YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX TPEJICTABICHUN O cTpoeHuH BemlecTB. CBeneHust 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAlOTCSd B PAa3BUTUU — OT YIJIEBOJOPONIOB IO CIOXKHBIX OMOJIOTHYECKH
AKTUBHBIX COCIUHEHUW. B Kypce OpraHM4eckol XHMHUHM TOJIY4YarOT pPa3BUTHE
chopMUPOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl TEPBOHAYAIbHBIC
MPEACTaBICHUS O XUMHUYECKOM CBS3HM, KIACCU(PUKAIIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKOU PEaAKIIUH.

[Tomr HOBBIM yrjioMm 3peHHss B TMpeaMere «XUMHsS» 0a30BOr0  YpOBHS
paccMaTpuBaeTCsl M3YYEHHBIA HAa ypPOBHE OCHOBHOTO OO0mMIero  0Opa3oBaHUS
TEOPETUYECKUN MaTepruail U (PaKTOJOTHIECKHUE CBEIICHUS O BEIIECTBAX M XUMUYECKON
peakiuu. Tak, B yacTHOCTH, B Kypce «OO01as 1 HeOpraHuIecKast XuMHUs 00ydaroIuMCs
MPEAOCTABISIETCS  BO3MOXXHOCTh ~ OCO3HAaTh 3HAYEHHUE TIEPHOJUYECKOr0 3aKOHa
C OOIIETEOPETUYECKUX U METOJOJOTUUYECKUX TMO3UIINM, TIy0XKe MOHATh UCTOPHUUECKOE
n3MeHeHne (QYHKIMA 3TOro 3aKoHa — OT oOoOmaromeid g0 OOBICHSIOIMICH U
MIPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHWM O BaXHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W MNPUMEHEHHUM, a TaKXKE O XMMHUYECKUX PEaKIUAX, MX CYIIHOCTU H
3aKOHOMEPHOCTSX MPOTEKaHUsA JIomnojHgeTcsa B Kypcax 10 u 11 kiaccoB anemeHTamu
COJIepKaHMsl, UMEIOIUMU KYJIbTYPOJOTUUECKUN W MPUKIAAHON XapakTep. DTU 3HAHUS
CIOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U XUMHH C JPYTUMH HAyKaMU, PacKPhIBAIOT €
pOJb B TIO3HABATENBLHOM M MPAKTUYECKOW JESITENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHHUS K TPOIECCY TBOPYECTBA B O0JIACTU TEOPUHM M MPAKTHUECKUX
MPWIOKEHUN XUMUHU, TOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO
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Y JIMYHOCTHO 3HAYUMBIX MPOOJeMaX, CBA3aHHBIX C XUMUEH, KPUTUUECKH OCMBICIUBATH
uHMOPMAIINIO ¥ IPUMEHSATH €€ JIJIs MOMOJHEHUS 3HaHUM, PEeIIEHUs] MHTEUIEKTYaIbHbIX
U DKCIEPUMEHTAIBHBIX MCCIEIOBATEIbCKUX 3a7ad. B 1enoM copepkaHue y4eOHOTO
npeamera «XuMHs JTaHHOTO YPOBHS HM3YYE€HHUSI OPUEHTHPOBAHO Ha (DOPMUpPOBAHUE
y 00y4YaronIuXcsi MUPOBO33PEHUECKON OCHOBBI ISl MOHUMaHUA (DUIOCOPCKUX HJIEH,
TaKMX Kak: MAaTEpUAIbHOE E€IUHCTBO HEOPraHWYECKOTO W OPraHWYECKOro Mupa,
OOYCIIOBJIECHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOEHHEM, I1I03HABAEMOCTb
MPUPOJHBIX SBICHUN MYTEM ASKCIEPUMEHTA U PEUICHUS MPOTUBOPEUHNI MEXTY HOBBIMU
dbakTaMu W TEOPETUYECKUMH TMPEANOCHUIKAMHU, OCO3HAHHUE POJIM XHUMHUU B PEIICHUU
HKOJIOTHYECKUX MpoOeM, a TakkKe MpodsieM cOepekeHUs YHEPTreTHUECKUX PECYpPCOB,
CBIPbSI, CO3/IAHUSI HOBBIX TEXHOJIOTUIM U MAaTEPUAJIOB.

B nane peienus 3ajad BOCHHUTAHMS, Pa3BUTHUS U COLMAIM3AIUMU O0YYarOUIUXCs
MPUHATHIE TPOrPAMMOM MO XMMHUH MTOAXOAbI K OIIPEACIICHUIO COJIEPKAHUS U TTOCTPOCHUS
npeaMera mnpenycMaTpuBaloT (GOPMHPOBAHUE YHUBEPCAIbHBIX YUE€OHBIX JEUCTBHM,
UMEIOIMX 0a30BOE 3HAUCHUE ISl Pa3IMYHBIX BUJIOB ICSITEILHOCTU: PEIICHUS MPOOIIEM,
MIOWCKA, aHau3a U 00paboTku nHMOpPMAITUH, HEOOXOAUMBIX JIJISI IPUOOPETEHUS OMBITA
MMPAKTUYECKOM M UCCIEI0BATENBCKON ACATEIIbHOCTH, 3aHUMAIOIIECH Ba)XXHOE MECTO
B [MO3HAHUU XUMUH.

B npakTtuke npemnojiaBaHusl XMMUU KaK Ha YpOBHE OCHOBHOT'O 00111€T0 00pa30BaHUs
Tak ¥ Ha YPOBHE CpeJHero oOIiero oopa3oBaHusi, MPH ONPEACICHUH COJEpKaTeIbHON
XapaKTepUCTUKU 1EeJIel H3ydeHuss IMpeAMEeTa HaIlpaBJIeHHUEM NEPBOCTEHEHHOU
3HAYMMOCTH TPAAUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB XMMUUYECKOM HAyKH Kak
00JIaCTHU COBPEMEHHOI'0 €CTECTBO3HAHUS, MTPAKTUUECKOMN JESITEILHOCTH YeJIOBEKA U KaK
OJTHOTO M3 KOMITOHEHTOB MHUPOBON KyNbTypbl. C METOAMYECKONW TOYKH 3PEHHUS TAKON
MOAXO/T K OMPEACIICHUIO LIEJIEW N3YUEHHUS MPEIMETA SBJISIETCA BIIOJHE OMPAaBIAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUs IJaBHBIMHU LEJISIMU U3YyYEHHUS TTpeAMeTa « XUMUS)
Ha 6a3oBoM ypoBHe (10-11 ki1.) siBISIFOTCS:

dbopMUpOBaHUE CHCTEMBbI XMMUYECKUX 3HAHWN KaK BAKHEWINEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B OCHOBE KOTOPOH JieKaT KIIFOUEBbIEC MOHSITHS,
dbyHIaMEeHTAIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE s3blKa HAYKH, YCBOCHUE U
MOHUMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJICHHE C UICTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

dbopMupoBaHUE U pa3BUTHUE TPEACTABICHUN O HAYYHBIX METOJlaX IO3HAHUS
BEIIECTB M XUMHUUYECKUX pEaKlHi, HEOOXOAMMBIX [Jii MPUOOPETEHUS YMEHHI
OpPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUUYECKUX SBJICHUM, UMEIOIINX MECTO B IPUPOJIE,
B MPAKTUYECKOW U TTOBCETHEBHOM JKU3HU;

pa3BUTHE YMEHHUM M CIOCOOOB [IE€ATEIIbHOCTH, CBSI3aHHBIX C HAONIOJEHHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOJICHUEM TMpaBuWil 0e30MacHOTo
oOpaIreHus ¢ BeIeCTBAMH.

Hapsiny ¢ stum coaepxkaTenbHas XapakTEpUCTHUKA LEJNed W 3a]ady H3y4deHUs
npeAMeTa B IporpaMMe MO XMMHUHU YTOUYHEHAa UM CKOPPEKTUPOBaHAa B COOTBETCTBHUHU
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C HOBBIMH MPUOPUTETAMU B CHUCTEME cpeaHero obmiero oOpa3zoBanusa. Cerojs
B MPENOJaBaHUU XUMUU B OOJbIIEH CTENEHU OTHAETCA MPEANOUYTEHUE MPAKTUUECKOU
KOMIIOHEHTE COZEpXKaHUSI OOy4eHUs, OPHEHTUPOBAHHON Ha MOJTOTOBKY BBIITYCKHHKA
OIOIIIE00pA30BaATENbHONM  OpraHW3alliy, BJIAJACIONIEr0 HE Ha0OpOM 3HAHMM, a
(GyHKIIMOHATBHONH TPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHUSMHU aKTUBHOTO
MONTy4YEHUS 3HAHUN ¥ IPUMEHEHUS UX B peabHOM JKU3HU JJISl PEHICHUS TPAKTHUECKUX
3ajau.

B 310l cBA3M mpu u3ydeHuH npeamera «XUMHS» JTOMUHHUPYIOLIEE 3HAUYCHUE
IpUOOPETAIOT TaKKUE LIEIH U 33J]a4l, KakK:

ajanrtanus OOyYaroIIMXCsl K YCIOBHSM JIUHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
dbopMUpOBaHUE MHTEIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHUIO TPAMOTHBIX PEUICHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYaI[USX, CBSI3aHHBIX C BEILIECTBAMU U UX PUMEHEHUEM;

dbopMupoBaHuE y 00y4arOIUXCsl KIFOYEBbIX HABBIKOB (KIFOUEBBIX KOMIIETEHIIUH),
UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE AJISl PAa3TUYHBIX BUIOB JIEATEIbHOCTH: PEIICHHUS
npobieM, TOMCKa, aHaimM3a ©M  00paboTku  HMHPOpMAIUU, HEOOXOAUMBIX
JUTA IPHOOPETEHUS OIBITA JAESTEIbHOCTH, KOTOpPasi 3aHUMAaeT BaXKHOE MECTO B TIO3HAHUH
XMUMHH, a TaKkKe i1 OICHKH C TO3WIUK DKOJOTHYECKONW OEe30MacHOCTH XapakTepa
BJIIMSIHUSI BEUIECTB M XMMHUYECKHX IPOLIECCOB HAa OpPraHU3M YeJOBEeKa U NPHUPOIHYIO
cpeay;

pa3BUTHE TIO3HABATENIbHBIX WHTEPECOB, WHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEW 00yYarouuxcs: CHOCOOHOCTH CaMOCTOATEIbHO NPUOOpPETaTh HOBBIC
3HAHUS MO0 XMMHUU B COOTBETCTBUHM C JKU3HEHHBIMU MOTPEOHOCTSIMH, HCIIOJIH30BaTh
COBpEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTUH JIJIS TOMCKA U aHAJIM3a Y4eOHOW 1 HAyIHO -
MOMYJIAPHON WH(GOPMALIMK XUMHUECKOTO COJIEPIKAHUS;

(GopMUpOBaHUE W pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOIO
MBINIEHUSI, HAOJI0IaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NpPU IJJAHUPOBAHUM U TPOBEACHUU XUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHUE Y 00y4YaroImuXcsi yOek1IEHHOCTH B T'YMAaHUCTUYECKON HAIIPaBIEHHOCTH
XUMHUH, €€ BaXHOW pOJIM B pEUICHUU IJIOOAIBHBIX MpPOOJIeM palliOHAIBHOIO
MPUPOIONOJIb30BAHUS, TIOMOJIHEHUS DHEPreTUYECKUX PpPEeCcypcoB U  COXpaHEHUs
IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOOUMOCTH OEpeXHOro OTHOLIEHUS
K TPUPOJE W CBOEMY 37I0POBBIO, a TakXKe MPHOOPETEHUS OMbITa HCIOIb30BAHUS
MOyYEHHBIX 3HAHWUW M7l TPUHSTHS TPAMOTHBIX PEIICHUH B CUTYaIUAX, CBSI3aHHBIX
C XUMUYECKUMHU SIBIICHUSMHU.

Lemn w 3amaum  W3y4eHUs TMpeaAMeTa «XUMHUS» MONYyYUIH  TMOIPOOHYIO
METOJMYECKYI0 HHTepIpeTanuio B pasnene «llmaHupyemble pe3yinbTaTbl OCBOCHHUS
IporpamMMbl MO0 XUMUN», Ojaroaaps 4emy oOecrneuyeHO YETKOEe MPEACTABICHUE O TOM,
KaKhe 3HaHUS M YMEHHUS HUMEIOT NpSAMOE OTHOIIEHHWE K pealu3aluu KOHKPETHOMH
LEJIH.
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B ydyeOHOM 1utaHe cpemHero oOIiero o0pa3oBaHus MpeaAMeT «XUMHs» 0a30BOro
YPOBHS BXOJIMT B COCTaB MpeAMETHOM 00sacTu «ECTeCTBEHHO-HAYYHBIE TPEAMETHIY.

OO6miee 4MCIO YacoB, PEKOMEHJOBAHHBIX JUIsI M3Yy4eHUs] 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 opraHuyeckol XUMHUU: €€ BO3HUKHOBEHHE, pPa3BUTHE W 3HAYCHUE
B TMOJYYEHUH HOBBIX BEIIECTB W MarepuanoB. Teopus CTPOEHUS OPraHHMYECKUX
coequHeHnii A.M. byrtnepoBa, €€ OCHOBHbIE MOJOXKEHUA. CTPYKTypHbIE (POPMYIBI
opraHnueckux BemectB. ['omosorusi, uzomepus. XuMU4YeCKast CBSI3b B OpPraHUYECKUX
COEIMHEHUAX — OJJMHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBinenne o kiaccuuKanuu oOpraHudeckux BemecTB. Homenknatypa
OpPraHMYECKUX COEAMHEHUI (CHCTEMAaTHYecKasl) U TPUBUAIbHBIE HA3BAHMS BAaKHEUIIMX
IPEICTaBUTEIIEH KIACCOB OPraHUYECKUX BELLECTB.

JKCNePUMEHTATIBHbIE METOAbI H3YYeHHS BeIIECTB U UX MpeBpalleHu i

O3zHakomIIeHHE ¢ 00pa3iiaMyi OPraHuYeCKUX BEIIECTB U MaTepUaJIaMu Ha UX OCHOBE,
MOJICTTMPOBAHME MOJEKYJ OpraHMYeCKHMX BEUIECTB, HAOMIOJEHUE U OINHCaHUE
JIEMOHCTPAIMOHHBIX OMBITOB IO TIPEBPAIIEHUIO OPTAHNYECKUX BEIIECTB IMPU HarPEBAaHUHT
(r1aByieHue, OOyrJIMBaHUE U TOPEHUE).

Yriesoxopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pAn. MeTaH U 3TaH — NpoCTenImne
MPEICTABUTEIIN AJTKAHOB: (PM3MUECKUE U XMMUYECKHUE CBOMCTBA (pEaKlMK 3aMELECHUS U
TOpPEHMs), HAXOXKJICHUE B IPUPOE, MOJTYy4YEHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH pal. OTWIEH M MNPONWIEH —
IPOCTEHIINE MPEACTABUTEIHN aJTKEHOB: (PU3NUYECKHE U XMMHUECKUE CBOMCTBA (peaKiuu
TUJIPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATAlWN, OKHCIEHHS M NOJUMEpPHU3aLUH),
MOJIyY€HHE U IPUMEHEHUE.

Anxanuensl: OyranueH-1,3 u MetunOyraguen-1,3: cTpoeHue, BaKHEHIIME
XUMHUYECKHE CBOWCTBA (peakuus noaumepuszauuu). llonydueHue CHHTETHYECKOTO
Kay4dyKa W pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psii. AUETHIEH —
IPOCTEUIINI MPEICTAaBUTENb AJIKUHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUUECKUE
CBOMCTBA (peakUWH THAPUPOBAHMS, TaJOr€HUPOBAHUS, THApPATALUU, TOPEHHUS),
MOJIyY€HHE U PUMEHEHUE.

Apenbl. bensoi: coctas, cTpoeHue, GPU3NUYECKUE U XMMUYECKUE CBOMCTBA (peakiuu
raJJOTCHUPOBAaHUS. W HUTPOBAHHUA), IMOJIyU€HUE W TpUMEHEHHe. Toayon: cocmas,
cmpoeHue, @Quauueckue U XuUMUdecKue CeoUCmea (peakyuu 2anio2eHuposanus u
HUMPOBAHUs), noayueHue u npumeneHue. TOKCUUHOCTh apeHOB. I'eHeTmueckas CBS3b
MEXIY yIJI€BOAOPOIaMH, MPUHAMICKAIMMH K Pa3IMIHBIM KJIaCCAM.

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

B O3HAKOMWTEJILHOM IUIAaHE M HE BKJIIOYAIOTCS B COCTaB IMPEAMETHHIX pe3yibTaToB ocBoeHust DPOII COO
Ha 0a30BOM ypOBHE.
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[IpupoHbIEe UCTOYHUKHU YII€BOAOPOAOB. [IprpoaHblil ra3 U nonyTHele HE(TAHbIE
ra3sl. Hetb 1 €€ nmpoucxoxaenue. CnocoObl nepepadoTKu He(TU: IEPETOHKA, KPEKUHT
(TepMuYecKHil, KaTanUTHUYeCKHil), nuponu3. [IpoaykTel nepepabOTKHM HePTH, HUX
NpPUMEHEHUE B MPOMBINUICHHOCTH W B ObITy. KaMeHHBI yroib W MPOAYKTBI €0
nepepadoTKu.

IKCNEepPUMEHTATbHbIE METO/IbI H3yYeHHsl BelIeCTB M UX MpeBpaneHuii

O3zHakomiieHHE ¢ 00pa3iiaMu TIaCTMACC, KaydyKOB U pe3UHbI, KOJUIeKIuu «HepTh»
U «YTOllb», MOJEIUPOBAHME MOJEKYJI YIJIECBOJAOPOAOB M TaJIOTeH OMPOU3BOIHBIX,
MPOBEICHNE MPAKTHYECKO#i padoThI: MOTydeHHUE dTUIICHA M H3yUYCHUE €TI0 CBOMCTB.

PacuérHble 3a1a4n

Brraucnennst mo ypaBHEHUIO XUMHUYECKON peaknuu (Macchl, 00bEMa, KOIMIECTBA
MCXOJIHOTO BEILlECTBA WJIM NPOJYKTa pPEAKIUH IO HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB MM IIPOYKTOB PEAKIIUN).

Kucioponcogepxamue opranuyeckue cOeIUHCHHUA

[IpenensHbIE OTHOATOMHBIC CIUPTHI. METaHOI M ATAHOJ: CTpOeHue, (pu3udeckre u
XUMHUYECKUE CBOWCTBA (peakluMM C AKTUBHBIMU METaJIaMH, TaJIOT€HOBOIOPO/IAMH,
ropeHue), npuMeHeHrue. Bogopoaubie CBsI3W MEXAYy MOJEKylaMHu crnupToB. JleiicTBue
METAHOJIA ¥ ITAHOJIA HA OPraHW3M YEJIOBEKA.

MHoroaToMHble CIHUPTHI. DTUIECHTIIMKOIL U TIUIEPUH: CTpoeHHe, GU3NUECKUE U
XUMHUYECKHUE CBOMCTBA (B3aMMOJICUCTBHE CO IIEIOYHBIMU METaJJIaMHU, KadyeCTBEHHAas
peakiusi HA MHOTOATOMHBIE CcIUPTHI). JleiicTBue Ha opraHu3M 4YenoBeka. [IpuMmeHeHue
JIMIEPUHA U ITUIICHTJIUKOJIA.

deHoI: CTPOCHUE MOJIEKYJIbI, PU3NUECKHUE U XUMUUECKHNE CBOMCTBA. TOKCUYHOCTH
¢denona. [Ipumenenue dpenona.

Anpaerunipl U kemotol. GopManbAeTUl, alleTaIbACTU/I: CTPOCHUE, (PU3NUECKue 1
XUMHUUYECKHUE CBOMCTBA (peaklMu OKHUCICHUS W BOCCTAHOBJICHMS, KayeCTBEHHbBIC
peakivm), NoJy4eHUue U MPUMEHEHUE.

Ayemon: cmpoeHue, uzuueckue u xumuieckue ceoucmeda (peakyuu OKUCIeHUs U
80CCMANOGIEHUS), NOJIYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TMpe/eNibHbIE KapOOHOBbIE KHUCIOTH. MypaBbuHAs U YKCYCHas
KHUCIIOTBI: CTPOEHUE, (PU3MUECKUEe U XUMHUECKHE CBOMCTBRA (CBOMCTBA, O0IIME /IS Klacca
KHUCIIOT, peakiusi »>Tepuduxanuu), MoiydeHue u npuMmeHenue. CreapuHOBas W
OJIEMHOBAsI KMCIJIOTHI KaK MIPE/ICTABUTEIIN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK colu
BBICIITUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ICHCTBHE.

CnoxHble 3(PUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIJOT. ['MAPONHM3 CIOXKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue »xupoB. buonsorudeckas poJib JKUPOB.

VYraeBoapl: cocTaB, Kiaccu(uKaius yrieBoJoB (MOHO-, IH- U TOJUCAXapHUIbI).
['J1r0K03a — TPOCTEHUIIINI MOHOCAXapHT: OCOOCHHOCTH CTPOSHHUSI MOJIEKYJIbI, (PU3HUECKHE
M XHMHYECKHE CBOMCTBa (B3aumojeiictBue c¢ rujapokcugoMm wmeau(Il), okuciaenue
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIeHUE, OpOXKEHUE TIFOKO3BI),
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HaXOXJEHUE B MPHUPOJIC, MPUMEHEHHE, Onoornueckas poib. Porocunres. OpykTo3a
KaK U30Mep TITFOKO3bI.

Caxaposza — npedcmasumensb oucaxapuoos, 2UOpouU3, HAX0HCOeHue 8 npupooe u
npumMeHeHue.

Kpaxman m memmonio3a Kak TpUPOAHBIE TomuMepbl. CTpoeHHWE Kpaxmaia |
EJUTI0NI03b1. DU3NYECKne M XMMHUECKHE CBOMCTBA KpaxMasia (THAPOJIN3, KadeCTBEHHAS
PEaKIIS C HOJOM).

JKCNepUMeHTATbHbIE MeTOAbl H3YUeHHsl BellleCTB M UX NpeBpalleHuii

[IpoBenenune, HaOMIOACHWE W ONHUCAHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIIHPTOB, KAYECTBEHHBIE PEAKIIUU OJHOATOMHBIX CTUPTOB (OKHCICHHIE YTAHOIA OKCHJIOM
meau(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJIEUCTBUE TJIMIIEPUHA C THIPOKCUAOM
menu(Il)), anpaernnoB (OKUCIEHHME aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcugom  Mmenu(Il), B3aumojeilcTBME KpaxMalla C  HMOJOM), MPOBEACHUE
IIPAKTUYECKOM pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

PacuérHble 3agaun

Brraucnenust mo ypaBHEHUI0O XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJINYECTBa
HCXOJIHOTO BEILECTBA WJIM TNPOJYKTa PEAKIUU IO HU3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJHOT'O U3 MCXOAHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN).

A3oTcoaep:Kaiiue oprannieckne coeTnHeHusl

Amunvl. Memunamun u aHuIUH: cocmas, cmpoenue, usuieckue u XumuyecKue
ceoticmea (2openue, 3aumooelicmaue ¢ 8000U U KUCIOMAMUL).

AMUHOKHUCIIOTHI KaK aM(OTepHbIC OpraHUYEeCKHe coeauHeHus. Dusndeckue Hu
XMMHYECKHE CBOMCTBA aMUHOKHCIIOT (Ha IpUMepe TIuiMHa). brolornyeckoe 3HaueHHe
aMUHOKHUCJIOT. IlenTuapl.

benkn Kkak TpUpOIHBIC BBICOKOMOJCKYJSIPHBIC COCIMHEHHs. [lepBUYHAS,
BTOPUYHAS ¥ TPETUYHAS CTPYKTypa OCITKOB. XUMHUYECKUE CBOMCTBA OCIKOB: THAPOIIU3,
JIeHATypaIlvsl, KAYSCTBCHHBIC PEAKIIMH HA OCITKH.

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

BbicokoMmoJieKyIsipHbIe COeTUHEeHUs

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

IInacmmaccol  (nonusmunen, NOAUNPONUILEH, NOJUSUHUIXIOPUO, HOIUCHUPOT).
Hamypanonoiti u cunmemuueckue kayuyku (6ymaoueHo8bvill, XJI0PONPEHOBbIll U
uzonpenosulil). Bonoxna: mamypanvuvie (Xaonox, wepcmv, WENK), UCKYCCMBEHHbIE
(ayemammuoe 80JIOKHO, BUCKO3aA), CUHRMemu4ecKue (Kanpox u 1a6cam).

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

Kay4yKOB.

MexknpeaMeTHbie CBA3H

Peanuzanuss MexXnpenMETHBIX CBSI3€M INPU M3YYEHHM OPraHUYECKOM XHUMUHU
B 10 Ky1acce oCyIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TIOHSATHUM, SIBISIOMIUXCA CUCTEMHBIMHU [IJIi OTHAEJBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO6mIre eCTeCTBEHHO-HAYYHbBIC TIOHATHS: SIBIICHUE, HAYIHBIN (paKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIN3, CUHTE3, KJIacCU(pUKAIUs, EPUOJUIHOCTh, HAOIIOACHUE, U3MEPECHHE,
DKCHEPUMEHT, MOAEIUPOBAHHUE.

du3nka: Marepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJA, SHEPreTUUECKUM
YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, (pu3nueckue
BEJIMYUHBI U €IUHUIIBI UX U3MEPEHHUS.

buonorusi: knerka, opraHusMm, Ouocdepa, OOMEH BeEIIECTB B OpraHuU3MeE,
dboTOoCHHTE3, OMOJIOrMYECKH aKTUBHBIC BelllecTBA (OCNIKH, YIIIEBOIbI, )KUPHI, (PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpPHBbIE MOPOJbI, MOJE3HBIE HCKOMAeMble, TOILIUBO,
pPECYPCHI.

TexHoNMOrus: MUILEBBIE MPOAYKTHI, OCHOBBI PAlIMOHAJIBHOTO MUTAHUS, MOIOIINE
CpPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE ITPEnaparhl, MaTepuaibl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKHUX BOJIOKOH.

11 KUIACC

Teopernyeckue OCHOBbI XUMHUU

XuMudeckuit sneMeHT. AToM. SAapo aroma, M30TOMBL. DIEKTPOHHAS O0OJOYKA.
DHepreTuueckue ypOBHHU, TMOAYPOBHU. ATOMHBIE OpOUTaNU, S-, p-, d- DJIEMEHTHI.
Oco0eHHOCTH pachpeeeHHs FIEKTPOHOB 110 OpOUTAISIM B aTOMAaxX 3JE€MEHTOB MEPBBIX
YETBIPEX MEPUOIO0B. DIIEKTPOHHAS KOHPUTYPAITHsI aTOMOB.

[lepmonnuecknii 3akoH u Ilepmoanueckas cucreMa XUMHYECKHX DJIEMEHTOB
JI.. MenneneeBa. CBs3b IepuUOAHYECKOrOo 3akoHa M llepuogumueckoil cucTeMbl
XUMHUYECKUX 31eMeHTOB JI.11. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUSI aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUsSI CBOMCTB XMMHUYECKHUX HJIEMEHTOB M O0Opa3yeMbIX HUMU
MPOCTBHIX M CIIOKHBIX BEMIECTB MO TPyMHIlaM W MNEPUOAAM. 3HAYCHUE MEPUOIUUECKOTO
3aKOHA B Pa3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMUYECKasi CBS3b. BUIBI XUMHUYECKOH CBsI3U (KOBaJICHTHAs
HEeMoJIIpHAsT W TOJSpHAs, HOHHAs, MeTayimdeckas). MexaHu3mbl 00pa30BaHUS
KOBAJICHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIN U JJOHOPHO-aKIENTOPHBIN). Bogopoanas
CBsI3b. BaneHTHOCTh. DNEKTPOOTpUIIATETLHOCTh. CTeNneHb OKUCICHUS. VIOHBI: KaTHOHBI
Y AaHUOHBI.

12
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BemectBa MOJEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHUSA. 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THIA KPUCTATUIMYECKON PEIIETKY.

[TonsATHE O MUCTIEPCHBIX cucTeMax. VICTHHHBIE M KOJUTOUIHBIE PaCTBOPLL. MaccoBas
JIOJI BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHudeckux coequHeHui. HomeHkiaTypa HeopraHMuecKux
BelleCcTB. ['eHermyeckas CBA3b  HEOPraHMYECKUX  BEUIECTB, IPUHAUICKAIINX
K pa3JINYHbIM KJ1accam.

Xumuueckas peakiusi. Knaccudukamnuss XMMUUECKUX PEaKIuii B HEOPTraHMIECKOM
Y OpPraHMYECKOW XUMHUHU. 3aKOH COXPAaHEHHUS MAacChl BEIECTB, 3aKOH COXPAHEHHS H
MPEBPALCHUS SJHEPTUU NTPYU XUMHYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3iMYHbIX QakTtopoB. OOparuMmbie
peakiuu. XuMHuueckoe paBHoBecue. DAKTOPBI, BIUSIONINE HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larenbe.

OnexTponuTudeckas aucconuanus. CuibHble W ciabble dnekTponuTsl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KUCasi, HEUTpanbHasi, menouHas. [lonamue o 6000poOHOM
nokazamene (pH) pacmeopa. Peakuun nonHoro oomena. [ uopoaus HeopeaHuyeckux u
OpP2AHUYECKUX BEULECE.

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

IKCIEePUMEHTAJbHbIC METObI H3YYEHHS BELIECTB M MX NpeBpaleHuit

Hemonctpauusa tabmuin «llepuonuueckas cucreMa XHMHYECKUX 3JIEMEHTOB
JA.N. MengaeneeBa», u3ydyeHUe MoOAENEH KPUCTAUIMUECKUX PEIIETOK, HAOIOJECHUE
U ONHCaHUE JEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OMBITOB (Pa3fioKEHUE MEPOKCHJIA
BOJOPOJa B MNPUCYTCTBHHM KaTajM3aTopa, ONPENEIECHUE CPEIbl PacTBOPOB BEILIECTB
C MOMOIIbI0 YHMBEpPCAIBHOI'O HHJAMWKATOpPA, PEakUud HOHHOIO OOMEHa), MpOBeIeHHE
NpaKTHUECKOil paboThl «BausHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum.

PacuérHble 3a1aum
Pacuétsl mo ypaBHEHHSIM XMMUYECKUX PEAKIHM, B TOM YUCIE TEPMOXUMUUYECKHUE
pacd€Thl, pacYEThI C UCHOJIB30BAHUEM MTOHSTUS «MaccoBasi JOJIsI BEIIECTBAY.

Heoprauunyeckasi xummus

Hemeramnbl. Tlonoxenne HemeraiioB B lleproanyeckor CUCTEME XUMHUUYECKUX
anemenToB [[.M. MenaeneeBa u 0COOCHHOCTH CTPOCHUS aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJJIOB. AJUIOTPONHUS HEMETAIOB (Ha IMpuMepe Kuciopoja, cepbl, dochopa u
yIJIEpOJIa).

XUMUYECKHE CBOWCTBAa BaXKHEWIMX HEMETaUIoB (TajoreHoOB, Cephl, a30Ta,
dbocdopa, yriaepoga U KpeMHHS) U UX COCAMHEHUU (OKCUJIOB, KUCIOPOACOIACPKAITUX
KHCJIOT, BOAOPOAHBIX COSUHEHHU ).

[IpuMeHeHne BaXKHENIINX HEMETAIIIIOB U X COCIMHEHUU.
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Mertamnel. Ilonoxenue wMeramwioB B llepuogndeckonl cuUCTEME XUMHUYECKUX
anemenToB JI.1. MenneneeBa. OCOOCHHOCTH CTPOCHUS JICKTPOHHBIX 000JI0UEK aTOMOB
MetauioB.  OOmue  ¢usudeckue  cBoiicTBa  MeTauioB.  CIuiaBpl  METaJUIOB.
DIIEKTPOXUMHUYECKUN ST HAPSIKEHUN METaJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEHIITUX METAJIOB (HATpUM, Kaaui, KajabllUii, MarHuM,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUI.

OO6mwme crocoObl mMmonydeHus MeTaiioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auwumsi om kopposuu. [lpuMeHeHne METAIIIOB B OBITY M TEXHUKE.

JKCNEePUMEHTANbHBbIE METOIbI M3Yy4Y€eHHS BelleCTB U UX NMpeBpalleHni

N3yuenne kosnekiuu «MeTaibl U CIUIaBb», 00Pa3lOB HEMETAUIOB, PEILICHUE
AKCIEPUMEHTATBHBIX 3a7ad, HaOJIOJICHWE U ONUCAHHUE JIEMOHCTPAIMOHHBIX M
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 PEAKIMU BEIIECTB, PacCUETh
Macchl (00BEMA, KOTUYECTBA BEILECTBA) MPOAYKTOB PEAaKIMK, €CJIM OJHO W3 BEIIECTB
UMeeT TIPUMECH.

XHUMHA U )KU3Hb

Ponpr xumuu B o0Oecrie4eHUM HKOJOTUYECKOM, HSHEPreTUYECKOW U MHUIIEBOMN
0€30macHOCTH, pa3BUTUHM MEIULIMHBI. [IoHITHE 0 HAYYHBIX METOAaX MO3HAHUS BEIISCTB
Y XMMUYECKUX PEAKLIUH.

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

UenoBek B MUPE BEILIECTB U MATEPUATIOB: BAXKHEUIIINE CTPOUTEIbHBIE MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE  MaTEpHUallbl, KpPacKH, CTEKIJIO, KEpaMUKa, MaTepUaIbl
JUISL DJICKTPOHUKH, HAHOMAaTEPHAaJIbl, OPraHUUECKUE U MUHEPAIbHBIC YI00pEHUs.

XuMHUST M 370pOBbE YEJOBEKAa: IMpaBWJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBujia O€30MacHOTO HCHOJIL30BaHUS IIpenapaToB OBITOBOM XHMUU
B IIOBCEIHEBHOMU KU3HU.

MexnpeaMeTHbie CBSI3H

Peanuzanust MeXOpeIMETHBIX CBSI3€M MPU M3YYEHHHM OOIIEH M HEOpraHU4eCKOM
xuMHH B 11 Kimacce oCyliecTBIISIETCS Yepe3 UCIHOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATUM, TaK W IIOHATUH, SBIIAIOLIUMXCS CUCTEMHBIMU [UJI OTACJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

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

®u3uka: Matepus, JHEPTUs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOI,
PaAOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUM YpOBEHb, BEILECTBO, TENO, OOBEM,
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arperaTHO€ COCTOSIHHE BEIIECTBA, (PU3NUYECKUE BEIMYMHBI M €AWHULIBI UX U3MEPEHUS,
CKOPOCTSb.

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

I'eorpadusi: MuHEpanbl, TOPHBIE MOPOJbI, MOJIE3HBbIE HMCKOMAEMbIe, TOILIUBO,
pecypcehl.

TexHonorusi: XWMHUYECKass MPOMBILIUIEHHOCTb, METAJLUIYPrus, HPOU3BOACTBO
CTPOUTENBHBIX  MAaTE€pUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO,  IHUIIEBAs
IPOMBIIIEHHOCTb, dapmarieBTHUECKas POMBILIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKHX  IpenapaToB, IPOU3BOJACTBO  KOHCTPYKLUHMOHHBIX  MAaTe€pUaloB,
AJIEKTPOHHAs! IPOMBIIIIEHHOCTh, 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 CpeJHEero oO0mero oOpa3oBaHUsS (JUYHOCTHBIM, METANpPEeIMETHBIM U
npenMeTHbIM). HaydHo-meTonuueckod OCHOBOM Ay pa3pabOTKU  IUIAHUPYEMBIX
pE3yNbTaTOB OCBOCHHMSI MPOTPaMM CPEHEr0 OOIIero 00pa3oBaHusl SBJISETCS CUCTEMHO-
NEeATENbHOCTHBIN MOIXO/.

B cooTBeTcTBMHM C CHCTEMHO-AESATEIBHOCTHBIM IOAXOAOM B CTPYKTYype
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEIHEro OOILEero
00pa30oBaHUsl BbIACIICHBI CIEIYIOLIUE COCTABIISAIONIME:

OCO3HAHHE OOYyYalOIMMUCS POCCUMCKOW TPakIaHCKOW HUIEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEILHOCTH U CaMOOIIPEIEIIEHUIO;

HaJM4He€ MOTUBALUH K OOYYEHHIO;

[EJICHANPABIICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKICHHN JHMYHOCTM Ha OCHOBE
KJIIOYEBBIX LICHHOCTEW U UCTOPUUECKUX TPaauInil 0a30BOM HayKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJCTBOBATHCSI B  CBOEH
NEeATENbHOCTU LIEHHOCTHO-CMBICIOBBIMHM YCTAHOBKAMU, PUCYILIUMU LIETTOCTHOM cUcTEME
XUMHUYECKOTr0 00pa3oBaHus;

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

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TPEIMETa « XUMHUS IOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATENIbHOM JESITeIbHOCTA B COOTBETCTBUU C T'YMaHUCTHUYECKHUMHU,
COLMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMU U UACAIAMU POCCUICKOTO
Ipa)XIaHCKOT0 OOIIECTBa, MPUHIATHIMU B OOIIECTBE HOPMAMH U MPABUJIAMU MOBEICHUSA,
CIOCOOCTBYIOIIMMHU MPOIECCAM  CaMOIO3HAHUS, CaMOpPa3BUTUS W HPABCTBEHHOI'O
CTaHOBJICHUS TUYHOCTU OOYHArOIINXCSI.

JINYHOCTHBIE  pE3yJIbTaTbl  OCBOCHUS  INpeaMera  «XHUMUSD»  OTPAKAOT
C(OPMHUPOBAHHOCTb  OIBITA TIO3HABATEIBHOM M  NPAKTUUYECKOW JAEATEIHLHOCTHU
00 y4aroUIMXcs MO peain3alry MPUHSITHIX B OOLIECTBE LIEHHOCTEH, B TOM UKCJIE B YACTH:

1) rpa:kaaHcKOro BOCIMTAHUA:

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

MPEJCTABJICHUS O COLMAIBHBIX HOpMaxX U MpaBUJIaX MEKIMYHOCTHBIX OTHOILICHUMN
B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESITEIHbHOCTH MPHU CO3JaHUM YUEOHBIX
MPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABATEILHBIX 3a/lay, BBHIMOJHEHUN XHUMHUYECKUX
AKCIIEpPUMEHTOB;
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CITOCOOHOCTH ITOHUMATh H IIpUHUMATb MOTHUBBI, HAMCPCHU:, JIOTUKY U aPI'YMCHTEI
APYIux IpHu aHAJIN3C PA3JIMYHBIX BUI0B y‘l€6HOﬁ ACATCIIbHOCTH,

2) NIATPUOTHUYECKOr 0 BOCTIUTAHMSA:

IICHHOCTHOTO  OTHOIIEHUSI K HCTOPUYECKOMY W  HAYYHOMY  HACJICIHIO
OTE€UYECTBEHHOM XUMMU;

yBaXEHHUS K TIPOIlecCy TBOpYECTBA B 00JIACTH TEOPHUHM M TPAKTHYECKOTO
NIPUMEHEHHUSI XUMHUH, OCO3HAHHUS TOrO, YTO JOCTHUKEHUS HAYKH €CTh PE3yJbTar
JUTUTENBHBIX HAOMIOJEHUM, KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX MMOMCKOB, MTOCTOSSHHOTO
TpyZAa Yy4E€HBIX U IPAKTUKOB;

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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

HPABCTBEHHOT'0 CO3HAHUS, STUYECKOTO TIOBE/ICHNUS;

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 TOBAPHIIECH C MO3UITUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIKOB,;

4) popmupoBaHusl KyJbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEHN 3I0pOBOTO U 0€301acHOro 0opasa KMu3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY ¢ TCUXUYECKOMY
3JI0POBBIO;

coOJIroICHUsT TpaBuJ  0E€30MacHOro OOpalleHusi C BelIeCTBAaMH B  OBITY,
TOBCETHEBHOM KU3HU U B TPYAOBOU JIEATEIBHOCTH;

MOHUMAHMS LIEHHOCTH TPaBUJI UHAUBUIYAILHOTO U KOJUIEKTUBHOTO O€30MacHOI0
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOUIUX 30POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HENPUSATUS BPEIHBIX MPHUBBIUCK (YHIOTpEOICHHUS
QJIKOTr0JIs1, HAPKOTUKOB, KYPEHHS);

S) TpyA0BOro BOCIIUTAHMS:

KOMMYHUKATUBHON KOMITETEHTHOCTH B YU€OHO-HUCCIICIOBATEIbCKOM e TEILHOCTH,
OOIIIECTBEHHO TOJIC3HOM, TBOPUECKON M IPYTrUX BUAAX JAEATEIHHOCTH,

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

WHTEpeca K TMPAKTUYECKOMY M3YYCHHIO Tpodeccwii  pa3imdHOTO  poja,
B TOM YHCJIE HA OCHOBE TPUMEHEHUS TIPEIMETHBIX 3HAHUHN 110 XUMUH;

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

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUIYAIbHOW TPACKTOPUM OOpa3OBaHMUS,
Oymymielt mpodeccnn W peanu3allud COOCTBEHHBIX >XU3HEHHBIX IUIAHOB C YUETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMHUH, HWHTEPECOB W IMOTpPEOHOCTEH
00I111eCTBA;
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6) PK0JIOrN4eCcKOro BOCIUTAHHS:

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

MMOHUMaHUs TJIOOAIBHOIO  XapakTepa 3KOJOTMYECKHX MpoOJeM, BIUSHHUS
DKOHOMHYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOIHON U COLMAIILHOU CpEBI;

OCO3HAHMSI HEOOXOAUMOCTH MCIOJB30BAHMS JOCTH)KEHUN XUMUU JJI PELICHUS
BOIIPOCOB PALIMOHAIIBHOI'O IIPUPOAOIIOIb30BAHMS;

AKTUBHOI'O HENPUATHS ACHUCTBUMN, NMPUHOCIIIUX BpEl OKPYXKAIOLIEH NPUPOLHOU
cpele, yMEHHUsi MPOTHO3UPOBATh HEOIATOMPUSITHBIE 3KOJOTMYECKUE TOCIEICTBUS
NPEINPUHUMAEMBIX JICUCTBUN U TIPEIOTBPAlIATh UX;

HaJIU4UsA PA3BUTOIO HKOJIOTMYECKOIO MBILUIEHUs, JKOJOTMYECKON KYJIBTYpHI,
OIBITA JIEATEIBHOCTH JKOJIOTMYECKOW HANPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS
UMU B I103HABATEJIbHOM, KOMMYHUKATUBHON M COLMATIBLHON MPAKTHKE, CIOCOOHOCTU U
YMEHHUS aKTUBHO IPOTUBOCTOATH UIE0JIOTUN XeMOpoOuH;

7) HEHHOCTH HAYYHOI O MO3HAHMS:

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

MMOHUMAaHUs CIeU(PUKNA XUMHUHM KaK HayKd, OCO3HAaHUS €€ poiiu B (hOpMHPOBAHUU
paIlMOHAILHOTO  HAYYHOTO  MBIIUJICHUS, CO3JaHUU  IEJIOCTHOTO  MPEJACTABJICHHUS
00 OKpYKarIIeM MHPE Kak O €AMHCTBE MPUPOABI M YEIOBEKa, B TIO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHU S IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COO0 3HAYMMOCTH XUMUH JIJIsl COBPEMEHHOM ITUBUIIM3AIINNU: B €€
T'YMaHUCTUYCCKON HAIPaBICHHOCTH W BAaXXHOH PO B CO3JaHMM HOBOW 0a3bl
MaTepHAIbHON KYJIbTYPhI, PEIICHUH TJI00aJbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIIEBOM 1 SKOJIOTMYECKOI 0€30MacHOCTH,
B Pa3BUTUM MEAMIIMHBI, 00ECIEUEHUU YCIOBUU YCHEIIHOIO TPyAa U DKOJIOTUYECKH
KOM(OPTHOM KU3HU KaXKJIOTO YiIeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: MOHUMAHUS CYIIHOCTH METOJOB IMO3HAHMS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HWCIIOJL30BATh IOTydacMbIe
3HAHMS JJIs aHalIM3a U OOBSCHEHHUS SIBJICHUM OKPYXKAIOIIETO MUpa M MPOUCXOISIINX
B HEM WM3MEHEHWH, YMEHHs JejlaTh 00OCHOBAaHHBIC 3aKJIOUCHUS HA OCHOBE HAyYHBIX
($aKTOB M UMEIOIINXCS JAHHBIX C IEJTBIO TTOYUYCHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJB30BaTh XUMHUUYECKUE 3HAHUS IS PEIICHUS
po0OJIeM B peajibHBIX KU3HCHHBIX CUTYAITUSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHHWH 1O XWMHH B COOTBETCTBUU C YKU3HCHHBIMH
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iuyHbIX cdepax mnpodeccuoHaIbHOMI
NeSTeTHbHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHUS YU€OHOTO MpeaMeTa « XUMHUs Ha YPOBHE
CpeJIHEero o011ero oopa3oBaHus BKIIOYAOT:

3HaYNUMBbIC IS dbopmupoBaHus MHUPOBO33PCHHUS 00yJarommxcs
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHbIC) OOIIeHAYyYHbIE TOHSATHS, OTpaKaIoIIne
[IEJIOCTHOCTh HAYYHOH KapTUHBI MHpa U CTIeNU(DUKY METOAOB MO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX Haykax (MaTepus, BELIECTBO, YHEPIUs, SBJIEHUE, MPOLECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIICOBAHNUE,
HaOII0IeHNE, U3MEPEHHE, SKCTIEPUMEHT U IPYTHUE);

YHUBEpCAIbHBIE y4eOHbIE JAeWCTBHUS (MMO3HABaTEJIbHBIC, KOMMYHUKATHBHBIE,
perynasTUBHBIE), obecreunBaromre GopMupoBaHUe (PYHKIHOHATIHLHOW TPaMOTHOCTH M
COIL[MAIbHON KOMIETEHIUN 00y4aroINXCs;

CHOCOOHOCTh O0OYYaIOIIUXCS HCIOB30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHHS U YHUBEPCAJIbHbIC YUeOHbIE AEUCTBUS B MO3HABATEIHHON U
COLIMAJILHON TPaKTUKE.

MeTtanpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCATBHBIMHU YUeOHBIMU
MO03HABATENbHBIMHI, KOMMYHHUKATUBHBIMU U PETYISITHBHBIMU JICHCTBUSIMH.

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

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

OTIPEIETIATh 1NN IeATeIbHOCTH, 3aiaBast mapaMeTpbl U KPUTEPUU UX TOCTHXKCHHUS,
COOTHOCHUTD PE3yJIbTAThI AEATETLHOCTH C ITOCTABICHHBIMU IEIISIMU;

HCIIOJIb30BaTh MMPU OCBOCHUH 3HAHU TTPUEMBI JIOTHUECKOT'0 MBIIIIJICHUS — BBIJCSATh
XapaKTEepHbIE MPU3HAKKA MOHSITUM M YCTAHABJIMBATh WX B3aUMOCBSI3b, MCIOJIb30BaTh
COOTBETCTBYIOIIIUE MOHSTHS JJIs1 OOBSICHEHUS OTJAEIbHBIX (PAKTOB U SIBJICHUM;

BLIOMPATh OCHOBAHUS W KPUTEPUHU ISl KiIacCU(PUKAIIMU BEIIECTB U XUMUUYECKUX
peaKkLuu;

yCTaHaBJIMBAaTh MPUYUHHO-CJICICTBEHHBIE CBS3H MEXKIy  H3y4yaeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXAcHUs (MHIYKTUBHBIC, JCTYKTHBHBIC, 10 aHAJIOTHH),
BBIABJISIT 3aKOHOMEPHOCTHM U TMPOTHBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSX,
(GhopMyIIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

OPUMEHSITh B TIPOIIECCE TO3HAHMS, HCIOJIb3YEeMble B XHWMHHU CHUMBOJUYECKHE
(3HAKOBBIE) MOJIEIIH, TPEOOPA30BBIBATH MOJICTBHBIE TIPEACTABICHUS — XUMUYECKUM 3HAK
(cuMBOJI) dJeMEHTa, XHMHUYecKas ¢GopMyna, ypaBHEHHE XHUMHUYECKOM peakIiud —
MIPH PEIICHNN YIEOHBIX MTO3HABATEIHHBIX U MPAKTUYECKUX 33/1a4, PUMEHSTh Ha3BaHHBIC
MOJICIbHBIE TPEJCTABIICHUS JJI BBISBICHHUS XapaKTEPHBIX MNPU3HAKOB H3y4aeMbIX
BEIIIECTB U XUMUYECKUX PEAKIIHi.
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Ba3oBble ncciienoBarebCKue 1eiicTBUA:

BJIaJIETh OCHOBAaMHU METO0B HAYYHOI'O [TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIN;

dbopMynMpoBaTh IEMM W 3a7a4d UCCICIOBAHUS, UCIOJIb30BaTh IMOCTaBICHHBIE U
CaMOCTOSITEIbHO C(POPMYIMPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (POPMHUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUILHOCTU BBICKA3BIBAEMBIX
CYXKJICHU;

BJIAJIETh HABBIKAMU CAaMOCTOSITEJILHOIO TJIAHUPOBAHHUS U IPOBEACHUS YIEHUUECKUX
OKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUS HaONIOJaTh 3a XOJOM Mpolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (GopMyIupoBaTh OOOOIICHUS U
BBIBOJbl OTHOCUTEIILHO JOCTOBEPHOCTH PE3YJbTATOB HUCCIEIOBAHMS, COCTABJISThH
00OCHOBaHHBIM OTYET O MPOACIAaHHON padoTe;

pUOOpPETaTh OMBIT YYCHUUECKOU UCCIIEN0BATENLCKON U MTPOEKTHOM J1eATEbHOCTH,
MPOSIBIISATH CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOUCKY METOJIOB PEILICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/IOB IMO3HAHUS.

Pabora ¢ nundopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX MUCTOYHUKAX WMHMOpMAIU (HAydHO-TOMYJIsipHas
JAUTEpaTypa XMMHUYECKOIO COJEp)KaHusl, CHpaBOUHbIE 1MocoOus, pecypchl MHTepHeTa),
aHATM3UPOBaTh MH(POPMALIMIO PA3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, KPUTUUECKU
OLIEHUBATh €€ TOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTb;

(dbopMyTupOBaTh 3aMPOCH U PUMEHITH PA3TUIHBIC METO/IBI MPU TIOMCKE U 0TOOPE
uH(pOopMaIi, HEOOXOAMMOM J1JIs1 BBITIOJTHEHUSI YY€OHBIX 3a/1a4 ONPEAEIEHHOTO TUIIA;

npuoOpeTaTb  OMBIT  HCIOJNB30BaHUS  WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3IUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJThHO BBIOMPATh ONTHUMAJIbHYIO0 (HOpMY TMpeacTaBlieHUus WHOopMaru
(cxembl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKHU U APYTHUE);

UCMOJIb30BaTh Hay4YHBIH A3BIK B KaueCTBE CPEICTBA MpH PabOTe C XUMUYECKOU
uH(OpMaIMEil: TPUMEHATh MEeXIpeaMeTHbIE ((PU3nUecKrne U MaTeMAaTUYEeCKHE) 3HAKU U
CUMBOJIBI, POpMYJIbI, a00OpEeBUATYPBI, HOMEHKJIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaTrJISTHOCTH.

KoMMyHuKaTHMBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUA:

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

BBICTYIIaTh C IIPE3CHTAlMEN PpPE3yJbTAaTOB IO3HABATEIILHONW JEATEIbHOCTH,
MIOJIYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU NPU BBIIOJIHEHUHU
XUMHUUYECKOTO DKCIEPUMEHTa, MPAKTUYECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peaau3aluyd y4yeOHOro mnpoekTa U (GOpPMYIHPOBATH BBIBOJIBI
10 pe3yibTaTaM IPOBEAEHHBIX MCCIEAOBAHUN MYTEM COIJIACOBAHUSA ITO3ULMN B XOHE
00CYyXeHUs U OOMEHA MHEHUSIMHU.
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PerynsiTuBHbIe YHUBeEpPCAJbHbIE YUeOHbIE 1eiicTBUSA

CaMOCTOATENFHO IUJIAHUPOBaTh M OCYIIECTBISTH CBOIO  IO3HABaTEIbHYIO
NEeSTEeNbHOCTh, Ompeaessass e€ Ield | 3aJadyd, KOHTPOJUpOBaTh U TI0 Mepe
HEO0OXOJIMMOCTH KOPPEKTUPOBATH IIPe/IjIaraéMblid aITOPUTM JEHCTBUN TIPU BBITIOJTHEHUN
y4eOHBIX U HCCIENOBATEIbCKUX 3aja4, BbIOUpaTh Hanbonee d3(PPeKTUBHBIN CIIOCOO MX
pelieHust ¢ Y4ETOM TMOIYYCHHS] HOBBIX 3HAHUM O BEIIECTBAX U XUMUUYECKUX PEAKITUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JESATENLHOCTHM Ha OCHOBE CaMOaHaln3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATBI
10 KVIACC

IIpenmeTHBIE PE3yJIBTATBI OCBOCHMS Kypca «OpraHnyeckas XuMusD) OTPaXKaroT:

Cc()OPMUPOBAHHOCTh INPEACTABICHUN O XUMHUUYECKOM COCTABIISIOIIEN €CTECTBEHHO-
HAy4YHOW KapTHHBI MUPA, PO XMMUU B IO3HAHUU SIBICHUN MPUPOJIbI, B GOPMUPOBAHUN
MBIIUICHUS U KYJIbTYpBl JTUYHOCTH, €€ (YHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAUMOMN
JUISL pEelIeHUs] NPAKTUYECKUX 33a7ad M 3KOJOTMYECKH OOOCHOBAaHHOIO OTHOIICHHS
K CBOEMY 37J0pPOBbIO M IIPUPOJIHOM CpELIE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUI, KOTOPAsl BKIFOYAET: OCHOBOIIOJIATAFOIIIHE
HNOHATUSA (XMMHUUYECKUHM 3JIEMEHT, aToOM, 3JIEKTPOHHAas O0OJOYKa aToMa, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, XUMUYECKasi CBSA3b, CTPYKTypHas Qopmyia
(pa3BEépHyTas U COKpaIl€HHas ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIepOIHBIN
CKeJeT, (DYHKIMOHANIbHAs IpyNa, paaukal, U30MepHUsl, U30MEPbl, TOMOJIOTHYECKUI PsII,
TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA M a30TCOAEp)KalIUe 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; MUPOBO33PEHUYECKHE 3HAHMUSI,
JeKalMe B OCHOBE IMOHMMAHMS MPUYMHHOCTA M CHUCTEMHOCTH XUMUYECKHUX SIBICHMIA,
dakTomornyeckue CBEACHHUS O CBOWCTBAX, COCTaBe, IMOJYYEHHH U O€30MacHOM
UCIOJb30BAaHUM BAaXXHEHIIMX OpPraHMYECKHUX BEIIECTB B OBITY U NPAKTUYECKOU
NEeATENbHOCTH YEJIOBEKa,;

Cc()OPMUPOBAHHOCTh YMEHUH BBIABIATh XapaKTEpHbIC IPU3HAKU IIOHATHUH,
YCTaHABJIMBATh MX B3aUMOCBA3b, MCIOJB30BATh  COOTBETCTBYIOIIME  ITOHATHUSA
IIPU ONMCAHUU COCTABA, CTPOCHUS M MPEBPAILIEHUN OPraHUYECKUX COEAMHEHUM;

cOPMHUPOBAHHOCTh ~ YMEHUH  HUCHOJB30BaTh  XUMHUYECKYIO  CHUMBOJUKY
JUTSI COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON ) (popmyn
OpPraHMYECKUX BEIIECTB M YPaBHEHUW XUMUYECKHX DPEAKIUH, W3rOTaBIMBaTh MOJAEIU
MOJIEKYJl ~OPraHMYECKMX BEIIECTB JJIs1 WJUIFOCTPALIMM WX XUMHUYECKOTO H
IIPOCTPAHCTBEHHOT' O CTPOEHUS;

COPMUPOBAHHOCT, ~ YMEHUH  yCTaHABIMBATH  MPHHAMICKHOCTh  U3YyYEHHBIX
OpPraHM4ecKUX BEUIECTB MO UX COCTaBy M CTPOCHUIO K ONpeneiaEHHOMY Kiaccy/rpyrie
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coeMHEHU  (YrJeBOAOPOAbI,  KHUCIOPOI W a30TCOJIEpKalllue€  COCAUHEHUS,
BBICOKOMOJICKYJISIDHBIE COEAMHEHHWs), JaBaTb KM Ha3BaHUs 110 CHUCTEMaTHYECKON
HoMeHknarype (IUPAC), a Ttakke NpUBOOUTH TPUBHAIBHBIE HA3BaHHUS OTIEIIbHBIX
OpPraHNUY€eCKUX BEUIECTB (ITUJIEH, IPOITUIIEH, all€THUIIEH, STHUIICHTJIMKOIIb, TJIMIEPUH, (DEHOI,
dbopmasibieru, aueTanbAeru]l, MypaBbUHAs KHUCJIOTA, YKCYCHasi KHCJIOTa, OJIEUHOBAs
KUCJIOTa, CTEAPUHOBAS KUCIIOTA, TIII0K03a, (PPYKTO3a, Kpaxmall, HEJUI0I03a, [IMLUH);

c(OpMUPOBAHHOCTb YMEHUS ONPENEIATh BUIbI XMMUUECKOH CBSI3U B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

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

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh COCTaB, CTpPOEHUE, (U3HUECKUE U
XUMUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENEH PA3IMYHBIX KJIACCOB OPraHUY€CKUX
BEUIECTB (MeTaH, TaH, 3TUJICH, MPOIMWJIEH, aleTuieH, OyraaueH-1,3, MeTuiIOyTaaueH-
1,3, OeH30:1, METaHOJ, 3TAHOJ, JSTHJICHTJIUKONb, TJIHLEPHH, (DEHOJ, aleTambAerus,
MypaBbHHasi M YKCYCHasi KHCIJIOTBI, TJIIOKO3a, KpaxMmall, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTA), WUIIOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEXJIY HUMHU YpPaBHEHHUSIMU
COOTBETCTBYIOLIMX XUMHUECKUX PEAKLIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYI;

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEpPHU30BaTb HCTOYHUKU YIJIEBOAOPOJHOIO
ChIpbsi (HEQTh, MPUPOIHBIA Ta3, Yroyib), COCcOObl MX MEpepadOTKU W MPAKTHUYECKOE
IPUMEHEHHUE TIPOTYKTOB MEepepadoTKy;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJAUTH BEIYUCIICHUS IO XUMUYECKUM YPaBHEHUSAM
(Maccbl, 00bEMA, KOJMMYECTBA HCXOJHOIO BEIIECTBA WJIM NPOJAYKTAa PpEaKUHUH IO
U3BECTHBIM Macce, O00bEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX  BEILIECTB
WM MPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUHW BIAJIETh CHUCTEMOW 3HAHWM 00 OCHOBHBIX METOJAaX
HAay4YHOI'O MO3HAHMSI, UCIOJIb3YEMbBIX B XUMHUH MPU MU3YYEHUU BELIECTB M XUMUYECKUX
sABNeHUN (HAOMIOJEHNE, U3MEPEHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE), HCIOJIb30BaTh
CUCTEMHbIC XUMUYECKUE 3HAHUS JJIA MPUHATUS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOMIOAATh IMpaBuja IOJIb30BAHUS XHUMHUYECKOM
nocyoi 1 1a00paTopHBIM 000PYAOBAaHUEM, a TAKXKE ITPABHUIIa OOpAILIEHUS C BEIECTBAMU
B COOTBETCTBUU C HHCTPYKIIUSIMHU IO BHITIOJTHEHUIO JIA0OPAaTOPHBIX XUMUYECKUX OMBITOB;

cOPMHUPOBAHHOCTh ~ YMEHHMM  IUIAHUPOBATb W BBINOJIHATH  XMMHUYECKHUI
HKCIIEPUMEHT (MpPEBpAIIEHUs] OPraHMYECKUX BEIIECTB NpPU HATPEBAaHUU, MOJy4YEHUE
ATUJIEHA U HM3yYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPraHUYECKHUX BEIIECTB,
JeHaTypanusi O€JIKOB MpPU HarpeBaHWM, LIBETHbIE pPEaKUUH OEIKOB) B COOTBETCTBHUH
C MpaBUJIAMHM TEXHUKUA OE30MACHOCTHU MPHU OOPAIEHUHU C BEIIECTBAMU U JIaAOOPATOPHBIM
00OpyIOBaHHEM, MPEICTABIATh PE3yNbTaThl XUMHUYECKOIO JKCIEpUMEHTa B (opme
3allMCU YPABHEHUU COOTBETCTBYIOLIMX peaklUUidl U (GOpMYyIUPOBATH BHIBOABI HA OCHOBE
ITUX PE3YNbTATOB;
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c()OPMHUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  AHAIM3UPOBATh  XHUMHUYECKYIO
UH($OpMAaIHIO, OTYYaeMYIO U3 pa3HbIX HICTOYHHUKOB (CPECTBA MAacCOBOM MHPOpMAaLINH,
HuTepHeT u 1pyrux);

c(OpMHUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MPaBUJiIa SKOJIOTMUYECKHU LIETECO00Pa3HOrO
NOBEJICHUS B OBITY U TPYAOBOM JEATEILHOCTU B LIETSIX COXPAHEHHUS CBOETO 3710POBbS U
OKpYXKalollled NPUPOJHOW CpEeabl, OCO3HABaTh OMACHOCTh BO3ACHCTBUS HA IKUBBIC
OpraHu3MbI OIPEEIEHHBIX OPraHUYECKUX BEUIECTB, MOHMMas cMbIc nokaszarens [1/IK,
NOSICHATh HAa NpPUMEpPax CHOCOObl YMEHBIIEHUS M TPEIOTBPAILCHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

Uis  O0yYaromMXCsi C OrPaHMYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBBS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX TO3HAaHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CJIETIBIX M CIA0OBUASIIMX OOYYAIOIIUXCS: YMEHHUE HCIOJb30BaTh PEIbePHO
TOYEUYHYIO cUcTeMy oOo3Hauenuit JI. bpaiins as 3anucu xumMmuueckux Gpopmyi.

11 KUIIACC

[IpenqMeTHbIe pe3yabTaThl OCBOCHHSI Kypca «OOIas u HeOpraHuvecKas XUMUS
OTpaXkaloT:

c(hOPMUPOBAHHOCTh  TPEJCTABIICHHI: O  XUMMHYECKOM  COCTaBJISIONICH

€CTECTBCHHO-HAYYHON KapTHUHBI MUpA, POJIM XMMHUU B MO3HAHUU SIBICHUM TPUPOIBI,
B (OopMUpPOBAaHUM MBIIUJIEHUS U KYJAbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOMN
I'PaMOTHOCTH, HEOOXOAMMOM JIsi PEIICHHUsS] TMPAKTHYSCKUX 3aJad M OKOJIOTHYECKHU
00OCHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3710pPOBbIO U MPUPOTHON CpEJIE;

BJIQJICHUE CUCTEMOM XUMUYECKHUX 3HAaHWUU, KOTOpask BKIIOYAECT: OCHOBOIIOJIAraoIue
MOHATUSI (XUMUYECKUN DJIEMEHT, aToOM, HM30TOI, S-, p-, d- 2JIEKTPOHHBIE OpOUTATU
aTOMOB, VIOH, MOJIEKYyIIa, MOJIb, MOJISIPHBIH 00BEM, BAJICHTHOCTD,
AIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKass CBS3b (KOBaJICHTHAs,
WOHHAs, METAJTHYECKAsi, BOJOPOIHAS ), KPUCTAINYECKAs PEIIETKA, TUTIBI XUMHUYECKUX
peakivii, pacTBOp, JIEKTPOIUTHI, HEIJICKTPOIUTHI, SJIEKTPOIUTUUECKAS JUCCOIUALINS,
OKHCJIUTEIh, BOCCTAHOBUTEb, CKOPOCTb XHUMHUUYECKOHW pEaKIUHh, XUMHUYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUS DJIEKTPOJUTUUECKOM AUCCOLMAIUU,
nepuoanueckuil 3akoH .M. MenpaeneeBa, 3aKOH COXpAHEHHUSI MAcChl BEIIECTB, 3aKOH
COXPAHEHHUS U TPEBPAILCHUS SHEPTUU MPU XMMHUUECKUX PEAKIIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN SI3bIK XUMHUHM, MHPOBO33PEHUYECKHE 3HAHUS, JeKallue B OCHOBE
MMOHUMAHUSI TPUIMHHOCTH U CHCTEMHOCTH XHMHUYECKUX SBJICHUU, (PAKTOIOTHYECKHE
CBEJICHUSI O CBOMCTBAX, COCTAaBE, MOJYyYCHUHU U 0€30MaCHOM UCIOJIH30BAHUH BaXKHEUIIIUX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JEATETbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUU BBIABISATH XapaKTEpHBbIC TMPU3HAKH TTOHSTHH,
yCTaHABJIUBaTh HUX  B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME  TOHSTHUS
MIpY ONHUCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAIICHUM;
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cOPMHUPOBAHHOCTh ~ YMEHUH  HUCHOJB30BaTh  XUMUYECKYID  CHMBOJIHKY
JUis  cocTaBiieHUs (GOpMyJl BEUIECTB M  YPaBHEHHUH XUMHUYECKMX PEaKIH,
cucrematnueckyro HomeHkiIaTypy (IUPAC) u TpuBManbHbIE Ha3BaHUA OTIEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbIi ra3, YrieKHUCIbIi ra3, aMMHUaK, raméHas U3BeCTb,
Heram€Has U3BeCTh, IUThEBAs COAQ, IUPUT U APYTHUeE);

c(OpPMHUPOBAHHOCTh YMEHUM ONpPENENsATh BAJCHTHOCTh M CTENEHb OKHUCIEHUS
XUMHUYECKUX AJIEMEHTOB B COCAUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKON CBA3U
(kOBaJIeHTHasl, MOHHAs, METaJUIMYecKasi, BOAOPOJAHAs) B COCIWHEHUSX, THII
KPUCTAJTMYECKON PEIIETKM KOHKPETHOIO BEIIECTBAa (aTOMHAas, MOJIEKYJIsIpHas, MOHHAs,
METaNINYECKast), XapaKTep CPeAbl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUM;

c(OPMUPOBAHHOCTh YMEHHUI YCTaHABIMBAaTh MPUHAMICKHOCTh HEOPraHUYECKUX
BEIIECTB IO MX COCTaBY K OMNpEACIEHHOMY KiIacCy/Tpymre COeIuHEHUH (IpOoCcThie
BEIIECTBA — METAUIbl M HEMETaJUIbl, OKCHJbI, OCHOBaHHUS, KUCIOTHI, aM(OTEpHbIE
THJIPOKCH/IBI, COJIN);

c()OPMHUPOBAHHOCTh YMEHHUI pAaCKpbIBaThb CMBICI [EPUOJMYECKOr0 3aKOHA
JI.W. MenneneeBa 1 JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIbHYIO U
MPOrHOCTUYECKYIO (PYHKINU;

Cc(OPMUPOBAHHOCTh YMEHHUH XapaKTE€pPU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 31eMeHTOB |1—4 mnepuonoB Ilepmonnyeckoil CHUCTEMBI XUMUYECKHX
anemenToB J[.M. MenzeneeBa, UCHOb3ys NOHITHS «S-, p-, d-3JIEKTPOHHBIE OPOUTAIINY,
«IHEPreTUYECKUe YPOBHU», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUYECKUX BJIEMEHTOB M MX COCAWHEHUHN MO nepuojaam u rpynmnam llepuonnueckoit
CUCTEeMBbI XUMHYeCKuX djieMeHToB (.M. Menpaeneena;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKUE
CBOMCTBA  HEOPraHWYECKUX  BELIECTB  PA3JIMUHBIX  KJIACCOB,  MOATBEPKIATH
CYLIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKAY HEOPraHMYECKUMH BELIECTBAMU
C IIOMOIIbIO0 YPAaBHEHHUI COOTBETCTBYIOLIUX XUMHUECKUX PEAKLINN;

cOPMUPOBAHHOCTh ~ YMEHHUS  KIACCU(PHUIMPOBATb  XUMUYECKHUE  PEAKIUU
[0 pa3IMYHbIM IpHU3HAKaM (YUCIy M COCTaBy pEearupyrolluX BEILIECTB, TEIIOBOMY
3p¢exTy peakuuy, HU3MEHEHHIO CTENEHEW OKUCIEHHS D3JIEMEHTOB, OOpaTUMOCTH
pEaKIry, y4aCTUIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHUIN COCTABIISATH YPABHEHHS PEAKIMI Pa3lIMYHBIX TUIIOB,
MOJIHBIE M COKPAIIEHHBIE YpaBHEHHs PEaKUUi MOHHOTO OOMEHAa, YYMUTHIBAsl YCJIOBHS,
IIPU KOTOPBIX 3TH PEAKIMKU UAYT 10 KOHLA;

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

cOPMHUPOBAHHOCTh ~ yYMEHHMM  pacKpbplBaTh  CYIIHOCTb  OKHCJIHMTEIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIMI MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca 3TUX
peakuuii;
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cOpPMUPOBAHHOCTh YMEHHI OOBSACHATh 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOU
peakuuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHYECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHeIIHEro Bo3zaeicTBus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMHUYECKUE IMPOIIECCHI, JICKAIINE
B OCHOBE TMPOMBIIUICHHOTO TIOJYYEHUS CEPHOWM KHUCIOTHhI, aMMHaKa, a TaKke
c(hOpMUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIIAX U SKOJOTUYECKUX
mpodsieMax XMMUYECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIYMCICHUS C UCIIOIH30BAHUEM MTOHSATHUS
«MaccoBas JI0JIS BEIIECTBA B PaCTBOPE», 00bEMHBIX OTHOIIICHUM T'a30B MPU XUMUIECKUX
PEaKIMsIX, MacChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIECTB, TEIIOBOTroO 3 dekra
pEeaKIuy Ha OCHOBE 3aKOHOB COXPAaHEHMSI MAacChl BEIECTB, MPEBPAILCHUS U COXPAHEHUS
DHEPIUH;

chOpMUPOBAHHOCTh YMEHUN COOMIOAATh IMpaBUja IMOJIb30BAHUS XHUMHUYECKOM
nocynoil u 1abopaTopHeIM 0O0OPYIOBAaHUEM, a TAKXKE MTPaBuiia O0OpAaIlEHHUs 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,
OIPEJIEIICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAIBHOITO WHJIHMKATOPA,
BJIMSTHUE Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIuU, PEaKIMu HOHHOTO
oOMeHa, KaueCTBEHHbBIC PEAKIIUU Ha Cylb(]ar-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATHOH
aMMOHHUSI, pellIeHNEe HKCIIEPUMEHTATIBHBIX 3a/1a4 110 TeMaM «MeTabsy u « HemeTtamib»)
B COOTBETCTBUU C MPABUJIAMHU TEXHUKHU 0€30MACHOCTU MpPU OOpaIeHUHU C BEUIECTBAMU U
7abopaTopHBIM  O0OpYJIOBaHHMEM,  TPEACTABIATH  PE3YJAbTaThl  XUMUUYECKOTO
JKCIIepUMEHTa B (opMe 3amucud ypaBHEHHM COOTBETCTBYIOUIMX pEaKUUil U
(dbopMyIHpOBaTH BEIBOBI HA OCHOBE ITUX PE3YyJIhTATOB,;

chOpPMHUPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  aQHAIM3UPOBATH  XUMHUYECKYIO
uHpOpMAIMIO, TOJIYy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpelcTBAa  MacCOBOM
KOMMYHHKalNK, IHTEpHET U APYTruUx);

c(hOpMUPOBAHHOCTh YMEHHUM COOJIIOIaTh MPaBUJiIa IKOJIOTMYECKH 1€1ecO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOM JICSITEIILHOCTH B LEISX COXPAHEHHUS CBOETO 3/10POBbS U
OKPYXaIOIIEH TMPUPOIHOW CpElbl, OCO3HABAaTh OIACHOCTh BO3JCHCTBUS HA JKHBbBIC
OpraHu3Mbl OMNPEIEIEHHBIX BEIIECTB, MOHUMAas cmbica nokaszarens [IIK, moscHATh
Ha MPUMEPAX CHOCOOBI YMEHBIICHUS W MPEAOTBPAICHUS UX BPEAHOTO BO3ACHCTBUS
Ha OPraHu3M YeJIOBEKa;

Ui OOy4YaloIIMXCsl C OrPaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSIThL 3HAHUST 00 OCHOBHBIX JIOCTYIMHBIX METOJaXx TO3HAHUSI BEHIECTB U
XUMHUYECKHUX SIBIICHUH;

JUTSL CJICTIBIX M CJA0OBUASIIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh pebeHO
TOYEUHYIO cUCTeMy oO0o3Hauenwuit 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

y4eOHOT0 TIpeIMeTa

Pa3znea 1. TeopeTnueckue oc

HOBbI opraaneCKoﬁ XMMHH

1.1

[Ipeamer
OpPraHUYE€CKOU XUMUH.
Teopust ctpoenus
OpPraHUYECKHUX
COCIMHEHUN

A.M. BbyrnepoBa

3

[IpenmeT opraHM4ECKON XUMUH:

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

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

B OPraHUYECKUX COCTUHEHUSX: KPATHbBIC
CBA3U, G- U T-CBS3H.

[IpencraBnenue o kiaaccupukauu
OpraHuyeckux BemecTs. HomeHnknarypa
OPraHNYECKUX COCAUHECHUHN
(cucremMaruueckas) U TPUBHAIbHBIC
Ha3BaHUS BaXKHEUIIUX IPEACTABUTEIECH
KJIACCOB OPraHUYECKUX BEILECTB.
JKCIePpUMEHTAIbHbIE METO/bI
U3y4EeHUS BELIeCTB M MX MPeBpPaLllCHUI:

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBJISATH UX XapaKTEPHBIC
MPU3HAKHU ), 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 (pa3BEPHYTOM,
COKpAIIEHHOM) OPMYJT OpraHU4IEeCKUX
BEILIECTB.

OnpeaensiTh BUAbl XUMUUYECKOUN CBSA3U
(omuHapHbBIE, KpaTHBIE) B OPraHUYECKUX
COEJINHEHHUSIX.

PackpsiBaTh 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 BEIECTB MMPU HATPEBAHUH
(rutaBneHue, oOyriIMBaHUE U TOPEHUE).

e JlaGopaTtopHbI€ OMBITHI:

— MOJIEIMPOBAHNE MOJIEKYII
OpPraHMYECKUX BEILECTB

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

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

Hroro no pazneny

Paszneua 2. Yriesoxopoast

2.1 | IlpenenbHbIe AJIKaHBI: COCTaB U CTPOEHHUE,
YIJIIEBOIOPOIBI — TOMOJIOTUYECKUM psifi. MeTaH u 3TaH —
AJIKAHBI MIPOCTEUIINE PEICTABUTENN AJIKAHOB:

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

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

AJIKCHBI, aJIKaJIUCHEI,
AJIKMHBI

MIPOCTEUIINI TPEACTABUTEID aJTKEHOB:
COCTaB, XUMHUYECKOE CTPOEHUE,
duznuecKkre 1 XMMUYECKHE CBOWCTBA
(peakuuu ruipupoBaHus,
raJioreHUPOBAHUs, TUIpaTaIliu,

PackpbiBaTh CMBICIT H3y4aeMBbIX
MOHSATUM (BBISIBJISITH UX XapaKTEPHBIC
MPU3HAKHU), YCTAaHABIUBATh UX
B3aMMOCBS$3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIUE MMOHITHUS

IIPY OITUCAHUHU COCTABA, CTPOEHHUS U
IIPEBPALLECHUNA OPraHUYECKUX
COCIMHEHUH.

Hcnonb30BaTh XMMUYECKYIO CUMBOJIUKY
JUJIS1 COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHOM) hOpMyIT OPraHUuYECKUX
BEILIECTB.

Y cranaBiMBaTh NPUHAIIEKHOCTh
BEILIECTB K OMPEAECIECHHOMY 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
PUPOTHOTO U CHHTETHYECKOTO
Kay4dyKa U pe3HHBbI).

AJKUHBI: COCTaB M OCOOCHHOCTH
CTPOCHUSI, TOMOJIOTHICCKUIN PSIJI.
ALIETWIEH — POCTENITNI
MIPE/ICTaBUTEIIb AJIKUHOB: COCTAaB,
XUMHUYECKOE CTPOCHHE, (PU3NYECKUe U
XUMHUYECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHMS, TaJIOTEHUPOBAHUS,
TUApATAIliy TOPSHUS ), HAX0XKICHHEC

B TIPUPOJIC, TTOTYICHUE M IIPUMCHCHHE

2.3

ApoMaruyeckue
YTIEBOAOPOIbI

ApeHbl: O€H30I1 U TOJyOJI, COCTAaB,
XMUMHUYECKOE CTPOEHUE MOJIEKYJI,
(pu3nyecKkue 1 XUMUYECKUE CBONCTBA
(peakuu rajJoreHupOBaHUS U
HUTPOBAHUS ), IOJTY4YCHUE

U ipuMeHeHue. BausHue 6ens3ona

Ha OpraHu3M 4enoBeka. [ eHeTndyeckas
CBSI3b YIJIEBOJIOPOJOB

YTJIEBOJIOPOJIOB MO COCTaBY U
CTPOEHHIO, Ha3bIBaTh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJIUTH TPUBUAIBHBIC Ha3BAHUS
OTJICJIbHBIX TIPECTAaBUTEIICH
YIJIEBOJIOPOIOB.

OnpenensTh BUJbl XMMUUECKON CBS3U
B MOJIEKYJIaX YIJI€BOJIOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHON CTIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTHU
KOBAQJIEHTHOU CBSI3H.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BAXKHEHIIIHE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
npecTaBUTeNIeH pa3IMuHbIX KJIAaCCOB
YrIeBOAOPOJIOB (METaHa, 3TaHa,
ATUJICHA, alleTuJieHa, Oyraauena -1,3,
OeH30I1a, TOyoJ1a).

BBISBASATE F€HETUUECKYIO CBSI3b MEXKIY
YIJIEBOJIOPOJIaMH M TIOATBEPKIATH €€
HaJU4Yue ypaBHECHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
peaKIui ¢ UCIOIb30BaHUEM

CTPYKTYPHBIX (hOpMYII.
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2.4

[IpuponHsie
VCTOYHUKHU
YIJIEBOAOPOIOB U UX
nepepadboTKa

[Ipuponnsiii ra3. [lonytHeie HEPTAHBIE
ra3sl. HeTh 1 €€ mpoucxoxaexue.
CrniocoObI mepepaboTKu HEPTH:
MEePEroHKa, KPEKUHT (TEPMHUYECKHH,
Karanutudyeckuid). [IpoaykTsl
nepepadoTku He(TH, UX MPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B OBITY.
KameHHbIN yroib U IPOAYKTHI €r0
nepepadoTKu.

JKCIePUMEHTAIbHbIE MEeTOAbI
M3YYeHHS BeleCTB

U UX NpeBpalleHuii:

e J[eMOHCTpanuu:

— xomtekiuu «Hedte» u «Yromby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBD.

e JlaGopaTopHbBIE OMBITHI:

— Ka4eCTBEHHOE ONpeNESIEHNE yIriiepoaa
Y BOJIOPOJIA B OPraHUYECKUX BEUIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3laMu
IJIaCTMACC, KAy4YyKOB U PE3HHBI;

— MOJEIMPOBAHNE MOJIEKYII
YIJIEBOIOPOJOB U
raJIOr€HOITPONU3BO/IHBIX.

e [IpakTuyeckue pabOThI:

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

XapakTepu30BaTh HCTOUHUKHU
YIJIEBOJOPOIHOTO ChIPbsl (HEDTH,
MPUPOJIHBIN Ta3, yroiib), CIIOCOOBI UX
nepepaboTKU U MPaKTUYECKOE
IpUMEHEHUE TIOy4aeMbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl [TI03HAHUS — IIPOBEJICHUE,
HaOJII0IEHUE U OIMCAHUE XUMHYECKOTO
JKCIIEpUMEHTa (J1a0OpaTOPHBIE ONBITHI U
IPAKTUYECKUE PaOOTHI).

CrnenoBaTh npaBuiiaMm 0€30MacCHOM
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
NOCYZIbl U 000PY/AOBaHUs, a TAKXKE
IpaBUIaM OOpALEHUS C BEIIECTBAMU

B COOTBETCTBHU C HHCTPYKIUSMU
BBITIOJTHEHUS 1a00PATOPHBIX OIBITOB U
MPAKTUYECKUX pa0OT MO MOJY4ECHHUIO U
U3YYEHUIO OPraHMYECKUX BEILECTB.
ITpencraBnarh pe3yabTaThl
IKCIIEPUMEHTa B hopMe 3amiCH
YPaBHEHHM COOTBETCTBYIOIINX PEAKLIAN
U JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTH BBIUUCICHUS

JUI ONpeACTICHUS] MOJIEKYJIIPHON
(dopMyJibl OpraHMUECKOr o BEIIECTBA,
10 YPAaBHEHUIO XUMUYECKON PEaKIIUH.
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e PacuérHbie 3agaum:

— OIpENEICHUE MOJIEKYIISIPHOM
(bopMyIIBl OPraHMYECKOro BEIIECTBA

10 MacCOBBIM JIOJIIM aTOMOB
XUMUYECKUX DJIEMEHTOB;

— Ppacy€Thl IO YPAaBHEHUIO XUMHYECKOMN
peakiumn

CaMocCTOATENBHO IIIAaHUPOBATH U
OCYIIECTBIISITh CBOKO ITO3HABATEIIBH YIO
JEATENBHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYIIOBON ydeOHOM

e TeNbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciopoacoaep:kamme oprannyeckue coelMHeHus

3.1

Crouptel. @eHon

3

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

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

Ha oprasusM ueinoseka. [Ipumenenue
TIMLEPUHA U YTUIICHTIIMKOJIS.

PackpsiBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBISIBISTh UX XapaKTePHbIE
MIPU3HAKHW ), YCTAHABIMBATh UX
B3aMMOCBS3b, UCII0JIb30BaTh
COOTBETCTBYIOIINE MOHITHUS

IIpY OIIMUCAHUHU COCTABA, CTPOEHHUS U
MPEBPAILLICHUN OPTaHUYECKUX
COCIMHEHUH.

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

YcraHaBiIMBaTh IPUHAIIEKHOCTD
BEILIECTB K OIPEAEICHHOMY KJIacCy

II0 COCTaBy U CTPOECHUIO, Ha3bIBaTh UX
10 CUCTEMATHYECKON HOMEHKIIATYPE;
MIPUBOJINTH TPUBHUAIBHBIC HA3BAHUS
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®enon. CTpOoeHHE MOJIEKYJIbI,
(pu3nyecKkue 1 XUMUIECKUE CBONCTBA
denomna. TokcuuHOCTH (heHoMa, ero
(bU3HOIOTHYECKOe JCHCTBHE

Ha oprasusM uesnoseka. [Ipumenenue
denona

3.2

AJbAETUIbI.
KapOGoHOBbIE KUCTOTHI.
CnoxxHbie 3pupbl

Anpaerunpl: GopMabaeTHI U
aleTalbJIeTul, XMMUYECKOe CTPOEHHUE,
dusznyeckre 1 XMuMHUYECKHe CBOMCTBA
(peakiuy OKUCIIEHUS U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIE PEaKIUu), MOJYyYCHUE U
MIPUMEHCHHUE.

OIHOOCHOBHBIE TIPEAECTbHBIC
KapOOHOBBIE KUCIIOThI: YKCYCHAasI
KHUCJIOTa, XUMUYECKOE CTPOCHHUE,
dusznueckre 1 XMMUYECKHE CBOWCTBA
(obmrue cBoWicTBa KUCIIOT, PeaKITUs
ATEpUPUKALINN ), TTOTYICHUE U
npuMeHeHue. CTeapruHOBas U OJIEUHOBAS
KHUCIIOTHI KaK MPeCTABUTENIN BBICILIUX
KapOOHOBBIX KMCIIOT. Mblla Kak COJIH
BBICIIIUX KapOOHOBBIX KUCJIOT, UX
MOIOIIEE JICUCTBHUE.

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

OTJICJIbHBIX TIPEICTAaBUTEIICH
KUCJIOPOACOAEPKALIUX COCTUHEHUM.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XMMHUYECKHE CBOMCTBA, BaXKHEUIIINEC
CIOCOOBI TTOJTYYEHUSI TUTTUYHBIX
MIpPEACTAaBUTEIIEH PA3JINYHBIX KJIACCOB
KHUCJIOPOJICOAEPKAIIUX COCTUHEHUI
(MeTaHoNa, 3TaHONA, TJIUMIIEPUHA,
denomna, hopManmbaernaa,
aneTanbAeruaa, YKCyCHOU KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, Kpaxmalia,
LEJUTIONI03bI ); BBISBIISITH T€HETUYECKYIO
CBSI3b MEXIY HUMH U TIOATBEPKIATH €€
HaJu4yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX
pPEaKLMK C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYJI.

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

JUTISL )KU3HEIESITETbHOCTH OPTraHU3MOB.
Oco3HaBaTh OMMACHOCTH BO3IECHUCTBHUS
Ha KUBbIE OPTraHU3MBbI ONPEICICHHBIX
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 —
MPOCTEUIIINN MOHOCAXapHU/I:
OCOOEHHOCTHU CTPOEHHUS MOJIEKYIIBI,
dusznueckre 1 XMuMHUYECKHE CBOMCTBA
TJIIOKO3bI (B3aUMO/ICHCTBHE

¢ ruapokcuaoMm meau(Il), okucnenue
aMMHUAYHBIM PaCTBOPOM OKCHJA
cepebpa(l), BocctaHoBIIeHHE, OPOKEHUE
TJIFOKO3bI), HaX0XKICHUE B MPUPO/IE,
MIPUMEHEHUE TIJIFOKO3bI, OMOJIOTMYeCKast
POJIb B JKM3HEIEATEIIbHOCTH OpraHu3Ma
yenoBeka. PorocuHTe3. OpykTo3a Kak
M30MeEp TITFOKO3BI.

Caxapo3a — npeicTaBUTEIIb
JUCcaxapua0B, TUIPOIN3 CaXxapo3bl,
HaX0X/ICHHE B MPUPOJIE U TPUMEHEHHUE.
Kpaxmain u nesmironosa kak npupoaHbie
MOJIUMEPBL: CTPOCHHUE KpaxMalia u
LEJUTIOI03bI, (PU3UYECKUE U XUMUYECKUE
CBOICTBa KpaxmaJa (TUIpOJIn3,
KaueCTBEHHAsI peaKIys 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).

CrnenoBathb npaBuiaM 0€30MacHON
paboTHI B 1abopaTopuu

[P MCIOIb30BAHUHA XUMUYECKON
MOCYZIbI K 000PY/IOBaHUS, a TAKXKE
npaBujiaM OOpallleHus ¢ BEIIeCTBaMHU

B COOTBETCTBHM C HHCTPYKLUSIMH
BBINOJIHEHHUS J1a00PaTOPHBIX OIBITOB

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

JUTSI OIIPENIENIEHUSI MOJIEKYIIIPH O
dbopMyJIbl OpraHUYECKOro BEllecTBa,

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

— TOPEHUE CIIUPTOB;

— B3aMMOJICHCTBUE TIHIIEPUHA
¢ 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 yKCYCHOMR
KHCJIOTBI.

e PacuérHele 3a1aun:

— ONPEAEIIEHUE MOJIEKYJIIPHOU
(opMyJIbl OpraHUYECKOT O BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U 110 Macce
(oOBeMy) IPOJIYKTOB CrOpaHus;

— Pacu€Thl 110 YPABHEHUIO XUMHUYECKOU

peaKIIu

y4acTue B IPyNIOBOM ydyeOHOU
NEATEIILHOCTU

Hroro no pazneny

13

Paznen 4. Azorcogepxaniue

OPraHu4e€CKMe COCINHCHUA

4.1

AMUHEL.
AMUHOKHUCIIOTHIL.
benxn

3

AMWHBI: METWJIAMHH — POCTEUIITNI
[IPEJCTaBUTENIb AaMUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3NUYECKue U
XUMUYECKUE CBOMCTBA (peakiuu

PackppiBaTh CMBICT N3y4aeMbIX
MOHATUH (BBISIBJISITh UX XapaKTEPHbIE
MPU3HAKHN), yCTAaHABIUBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh
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C KUCJIOTaMHU U FOpeHI/IH), HaXOXJIACHUC
B IIPHUPOJC. AMUHOKHCIIOTHI KaK

amM(pOTepHbIE OPraHNYECKUE COCTUHECHMUS.

duznyecKrue 1 XMMUYECKUE CBOMCTBA
AMUHOKUCJIOT (Ha MpUMepe TIIUIUHA).
buosornueckoe 3HaueHHE aMUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak nmpupoIHbIe TOJTMMEPHI.
[lepBuyHas, BTOpu9IHAs U TPETUYHAS
CTPYKTypa 0elIKOB. XUMUYCCKHE
CBOMCTBA OEJIKOB: THIPOJIU3,
JIeHATypalusl, KaueCTBEHHbIE PEaKINU
Ha OCIKH.

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

— JieHaTypalus OeJIKOB MPU HArPEBaHUU;
— IIBETHBIC PEAKIIMH OCIIKOB

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

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
JUJIS1 COCTABJICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpami¢HHoMN) (hopMysT OpraHMIeCcKux
BEILIECTB.

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

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIILHBIE HA3BAHUS
OTZICJIbHBIX IIPEICTABUTEIIECH.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XMMHUYECKHE CBOMCTBA, BaXKHEUIIINEC
CIOCOOBI MOTYYEHUSI TUITUYHBIX
MIPEACTABUTEIIEH a30TCOAEPHKALIUX
COoeIMHEHU (METHJIaMUHA, TJIUINHA,
OCIKOB).

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

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

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

Htoro no pazneny

3

Pazneu. 5. BoicokoMoJieKyJISIpHBbIE COCIUHECHUS

5.1

IInacTmaccel.
Kayuyku. Bonokna

2

OCHOBHBIE MOHATUS XUMHUU
BBICOKOMOJICKYJISIPHBIX COSAMHEHUM:
MOHOMEP, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTETNEHb MOJIMMEPHU3aLIUU, CPETHSISA
MoJsieKyisipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYIISIPHBIX
COEUHEHUH — MOJIMMEPU3ALUS U
MOJIMKOHIEHCAIHSI.

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

Braners n3zydaeMbIMU XUMUYECKUMU
MIOHATUSMU: PACKPBIBATH CMBICII
U3y4aeMbIX [IOHATUN U IIPUMEHATD 3TU
IIOHATHS 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.
OnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Haunbosee paclpoCTPaHEHHBIX BUIOB
IIJIJACTMACC, BOJIOKOH; IIPUMEHEHNE
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BHCKO3a), CHHTETUYECKHE (KalpoH 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 IEMOHCTPALIMOHHBIN
AKCIEPUMEHT

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

y4e0HOro mpeMeTa

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. DHEPreTuYecKue ypoBHU,
OJYPOBHU. ATOMHBIC OpOUTAIIH,

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

110 OpOUTAISIM B aTOMaX MaJIbIX U
OOJIBIINX TIEPUOJIOB. DJICKTPOHHAS
KOH(HUTrypaus aToMOB.
[lepuoguueckuii 3aK0H U
ITepuoanueckas cucTeMa XUMUYECKUX
snemenToB 1. 1. MenaenceBa. CBS3b
MEPUOJUYECKOT0 3aKOHA U
[Iepuoguyueckol CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOPUEHN
CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX
Y CJIO’KHBIX BEUIECTB MO IrpyImnam u
nepuojaM. 3HaYECHHUE IEPUOANYECKOTO
3aKOHA U CUCTEMBI XUMUYECKUX

PackpsiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBISIBISATH UX XapaKTEPHBIE
MPU3HAKH ), YCTaHABIUBATh UX
B3alIMOCBSI3b.

PackpbIBaTh CMBICII IEPUOAUYECKOTO
3akoHa /I. 1. MenneneeBa u
JIEMOHCTPUPOBATH €O
CHUCTEMATU3UPYIOLIYIO,
OOBSICHUTEITLHYIO U MIPOTrHOCTHYECKYIO
byHKIUY.

XapakTepu3oBaTh 3JIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
71eMeHTOB 1—4 nepuo 0B, UCTIONb3Ys
MIOHATHSA S-, P-, d-PJEKTPOHHbBIC
opOuTaIU, YHEPTETUUECKHE YPOBHHU.
OOBSACHATH 3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB XUMHYECKHUX
3JIEMEHTOB U UX COSJIMHCHUM

10 TIEPHOJIaM U TpyInam
[lepuoarueckon 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 «Ileprnonudeckas cucrema
XHUMHUYECKHUX 3JIEMEHTOB

J.1. MenpaeneeBay

1.2

CrpoeHue BelecTna.
Mmuoroo06pasue
BEILIECTB

CrpoeHue BelllecTBa. XUMHUYECKAsI CBSA3b.

Buael (koBajsieHTHas! HEMIOJISIpHAS U
noJisipHasi, MOHHAsI, METAJUTMYECKas) U
MEXaHU3Mbl 00pa30BaHUsI XUMUYECKON
CBs13 (OOMEHHBIN U IOHOPHO-
aKuenTopHbii). BomopoaHas cBsi3b.
BanentHoCTb.
DIJIEKTPOOTPULATENHHOCTh. 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
XapaKTepUCTUKHU paCTBOPOB (MaccoBas
JIOJIS BEILIECTBA B PACTBOPE).

PackpsiBaTh 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 COCAMHEHUSIX; TUI KPUCTAIUTMIECKON
PEIETKU KOHKPETHOI'O BEILIECTBA.
OnpenensTh BaJIGHTHOCTb U CTETIEHb
OKHCJICHHSI XHUMHYECKHUX DJIEMECHTOB

B COCMHEHUSIX PA3JIMYHOTO COCTaBa.
[IpoBOIUTH BHIYMCIICHUS

C MCITOJIb30BAHUEM ITOHSATHS «MacCcoBas
JIOJIs1 BEILIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XUMUYECKUMU
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Krnaccugukanus HeopraHU4ecKux
coenuHeHu. Homenkiarypa
HEOPraHUYECKUX BELIECTB.
JKCIEePpUMEHTAIbHbIE METObI
U3y4eHUS BELIeCTB M UX MPeBpPaLllCHUI:
e /lemoHCTpauuu:

— MOJEJIM KPUCTALUTMYECKUX PELIETOK.
e Pacuérnble 3anaumn:

— pacyeThl C UCIIOJIB30BAHUEM ITOHATHS
«MaccoBas 10JIs1 paCTBOPEHHOT' O
BEILIECTBAY

1.3

XUAMHYECKUE
peakuuu

Xumuueckas peakius. Knaccudukanus
XUMHAYECKUX PEAKLINNA B HEOPraHUYECKOU
Y OPraHUYECKON XUMUU. 3aKOH
COXpaHEHHMs MacChl BEILECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLICHUS YHEPTUU
IIPU XUMHYECKUX PEAKLIUAX.

CKoOpoCTh peakIlum, €€ 3aBUCUMOCTh

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

[Tpuanmn Jle [Hlatense.
DIIEKTPOIUTHYECKAS JUCCOLUALINS.
CusbHbIe U cita0ble 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCas,
HEUTpasbHasi, 1enouHas. BomopoaHbii

TOHATHUSMH.
OOBSACHATH 3aBUCUMOCTb CKOPOCTH
XUMUYECKON peaKIuy OT Pa3IMYHbIX
(bakTopOB.

OmnpenensaTs XapakTep CMEIICHHUS
XUMHYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEUTHETO
BozericTBus (npunnun Jle [larense).
CocTaBisTh ypaBHEHHUSI pEAKLIHIA
Pa3IMYHBIX TUIIOB; ITOJHBIC U
COKpaIlEHHbIE YPABHEHUS PEaKIUI
MOHHOTO OOMEHA, YUYUTHIBAs yCIOBHUSA,
IIPU KOTOPBIX I3TH PEAKIINU UIAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
HaAOJI0ICHNE U OMMCAHNE XUMHYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIC U
7a00paToOpHbIEC ONBITHI, TPAKTUYECKUE
paboThl): MO OMPEICTICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIUI
MOHHOTO OOMEHA, BIUSHUIO PA3INIHBIX
(haKkTOpOB HAa CKOPOCTh PEAKIIUNA.
CrnenmoBath mpaBuiIaM MOJTb30BAHUS
XUMHUYECKOM MoCyI0M 1 1a00paTOpHBIM
000py/1I0BaHHEM.

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

— pa3JIokKEHHE MEPOKCUIa BOAOPOIA

B IIPUCYTCTBUM KaTanM3aTopa.

e JlabopaTopHbI€ OMBITHI:

— IPOBEIACHHUE PEAKIIMA HOHHOTO
oOMeHa;

— OIpeJesieHre Cpeibl paCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOTO
MHJIUKATOpA.

e [IpakTrueckue pabOTHI:

Ne 1. Bnusaue paznuuHbIX (GakTOPOB
Ha CKOPOCTh XUMHUUYECKON pEeaKIUH.

e PacuérHrle 3a/1a4n:

— pacyeThl 0 YPaBHEHUSIM XUMHUYECKHUX
peakiuii, B TOM YUCIIe
TEPMOXUMUYECKHUE PACUETHI

XUMHUUYECKOT0 IKCIIEpUMeEHTa B popme
3aMKiCH YPaBHEHUN COOTBETCTBYIOIINX
peaKuuii U efaTh BHIBOBI HA UX
OCHOBE.

[TpoBOIUTE BEIYHCIICHUS

10 YPaBHEHUSM XUMHUYCCKUX PEAKITNH,
B TOM YHCJIE TEPMOXHUMUYECKHE
pacu€Thl

Hroro no pazneny

13
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Paznen 2. Heopranuueckasi Xumust

2.1

MeTtayuibl

6

Mertamnel. [lonokeHne MeTamuioB

B [leprnoanyeckoil cucreMe XuMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHUS
AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB. O0mue hu3nyecKkue CBOMCTBa
MeTauioB. [Ipumenenne metamion

B ObITY, ipupojie u TexHuke. CriiaBbl
METaJIOB. DIEKTPOXUMHUUECKUH Pl
HanpsbKeHu MetaiioB. OO01Me crnocoObt
nojiyueHust MmetayioB. Kopposus
MeTamuioB. CocoObl 3alUThI

OT KOPPO3HH.

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

OO611ast XxapakTepUCTHKA METAIIOB
no6ouyHbIX moAarpyi (b-rpymm)
[leproauyeckoit CUCTEMbI XUMUYECKHUX
AJIEMEHTOB: MEJIb, IIMHK, XPOM, JKEJIe30.
Baxueiimme coeMHEHNS METAJIIIOB
(OKCHUJIBI, TUIPOKCHU/IBI, COJIN).
IKCNepUMEHTAIbHbIE METOIbI
U3Yy4YeHHs BellleCTB U UX MpeBpaIleHuil:

PackpbiBaTh CMBICT N3y4aEeMbIX
MOHSATUM (BBIIETSATH UX XapaKTEPHbIE
MIPU3HAKHU) U IPUMEHSThH 3TU MOHITHUS
MIpY ONHUCAHUU COCTaBa U CTPOCHUS
BEIICCTB, JJI1 OOBICHEHUS OTACIBbHBIX
(axkTOB 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
BOKHEUIINX COCTMHECHUN, TOATBEPKAAs
ATO OMHUCAHUE TPUMEPaAMU YPABHEHU
COOTBETCTBYIOIIUX XUMUYECKHUX
peaKkuuii; MPUMEHECHUE METAIIOB

B Pa3JIMYHBIX 00JIaCTAX, a TAKKE
HCITOJIL30BAHUE UX JJIS CO3IaHMs
COBPEMEHHBIX MaTEpPUAJIOB U
TEXHOJIOTHM.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIIIOB
OT KOPPO3HH.

PackpbiBaTh CyIIHOCTh OKHUCIIUTEIBHO-
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e JlemoHCTpauuu:

— KOJUIeKIUS «MeTalibl ¥ CIIaBbI».

e JlaGopaTopHbI€ OMBITHI:

— B3aUMOJICHCTBUE THAPOKCHIA
QTFOMUHUS C PACTBOPaMHU KHUCIIOT H
IIeJI04eH;

— KAQ4ECTBEHHBIC PEAKIINHU Ha KATHOHBI
METaJIIOB.

e [IpakTHyeckue pabOTHI:

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

e PacuérHble 3a1a4u:

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

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

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

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

CrnenoBath npaBuiiaM MOJIb30BaHUS
XUMHUYECKON NOCYA0M 1 1a00paTOpHBIM
000py10BaHUEM.

[TpoBOIUTE BBIYMCIICHUS

110 YPABHEHUSIM XUMHUYECKUX PEAKLUH.
CaMOCTOSTENBHO TUIAHUPOBATh U
OCYIIECTBIIATH CBOIO MIO3HABATEIIbHYIO
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JeATEeNIbHOCTh; MIPUHUMATh aKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
JEeATEeIbHOCTH

2.2

Hemerainbr

Hewmerannesl. [lonoxxeHue HeMeTaII0B

B [leproinyeckon cUCTeMe XUMHAYECKUX
anemenToB J[.1. MenaeneeBa u
O0COOEHHOCTHU CTPOEHUS ATOMOB.
dusuyeckre CBOMCTBA HEMETAJIJIOB.
AJIOTpONuUs HEMETAIIOB (Ha MPUMEpe

KHCIIOPOJIa, cephl, pocdopa u yriaeposa).

XUMHAYECKHE CBOMCTBA BAXKHEHIIINX
HEMETAJJIOB (TaJIOTEHOB, CEPHI, a30Ta,
dbocdopa, yrieposa u KpeMHuUs).
OKcuibl HEMETAJIOB.
Kucnoponconepxaniue KUCIOTHI.
Bonoponnbie coennHeHus
HEMETAJIIOB.

IKcnepUMEeHTAIbHbIE METO/IbI
H3y4eHHUs BellecTB

U MX IpeBpallleHUI:

e /[emoHCTpauuu:

— o0paslbpl HeMETaJlIOB;

— B3aUMO/ICMCTBHUE MEJIU C a30THOU
KUCJIOTOM pa3IMYHON KOHLIEHTPAIMHU.
e JlaGopaTopHbI€ OMBITHI:

— Ka4E€CTBEHHBIC PEAKIMX HA aHUOHBI U
KaTHOH aMMOHHUS.

PackpbiBaTh CMBICIT H3y4aE€MBIX
MOHATHUH (BBIICIATH X XapaKTEPHbIE
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

. . Menneneena.

XapakTepu3oBath (OMUCHIBATH) 00IINE
XUMHYECKHE CBOMCTBA HEMETAIJIOB, UX
BOKHEUIINX COCIMHEHUN, TTOATBEPK A
ATO OMUCAHUE NTPUMEPAMU YPAaBHEHU
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 skcnepuMeHTaIbHBIX
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 PEaAKIINH, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHUYCCKUX U
OpPTaHMYECKUX
BEIIECTB

Heoprannueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpraHu4YecKue OCHOBaHUs. AMDOTEpHBIE
HEOPraHUYECKUE U OPTraHUYECKUE
coequHeHusd. I eHeTnueckas cBSI3b
HEOPraHUYECKUX U OPTaHUYECKUX
BEIICCTB

[ToaTBepk1aTh CyleCTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHMYECKUMU BEILECTBAMU

C IIOMOILBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMHYECKUX
pEaKLNH.

PackpbiBaTh CyIIHOCTH OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIHii
MIOCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOT O OaaHca TUX PEaKIui.
[IpoBomuTh peaknny,
MOJTBEPKAAIOIINE XapaKTepHbIE
CBOMCTBA U3Y4aEMbIX BELIECTB,
pacro3HaBaTh OMBITHBIM NYTEM
AHUOHBI, IPUCYTCTBYIOLME B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HaAO0JII0/ICHUE U ONTUCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIIMOHHbBIE U
7a00paTOpHBIE ONBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisaTh pe3yIbTaThl
XUMHUUYECKOT0 IKCIIEpUMEHTA B popMme
3aIMCH YPABHEHUI COOTBETCTBYIOIINX
peakuuii U 1e1aTh BbIBOABI HA UX
OCHOBE.
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CrnemoBath mpaBuiIaM IMOJIb30BAHUS
XMUMHUYECKOH NOCy10i U J1a00paTOpHBIM
000py1I0BaHHEM.

[IpoBOAUTH BEIYUCICHUS

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

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

JKOJIOTMYECKOM, YHEPreTUUECKON U
MUIIEBON 0€30IMaCHOCTH, PA3BUTHH
MenuiuHbl. [loHaTHE 0 HAYYHBIX
METOJ1aX ITO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUAM.

[IpencraBnenust 00 0OIMMX HAYIHBIX
MPUHIKUNAX MPOMBIIUICHHOTO MOJYy4eHUS
BOKHEUIINX BEIIECTB (Ha MpuMepax
ITPOU3BOJICTBA AMMUAKA, CEPHOU
KHUCJIOTBI, METAHOJIA).

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

HSHEPIreTUYECKUX, ChIPhEBBIX U
HKOJIOTHYECKUX MPOOJIEM YEIOBEUYECTBA,
OMUCHIBATH OCHOBHBIE HAIIPABIICHUS
Pa3BUTHUS XUMHUECKON HAYKU U
TEXHOJIOTUH.

[IpuMeHsTH NpaBuUiia 6€3011acHOTrO
oOpalieHust ¢ BemecTBaMH,
UCIIOJIb3YEMbIMH B TTOBCETHEBHOM
YKW3HU, TTpaBUiIa TOBEJCHUS B LEISAX
cOEpEKEHUS 3I0POBBS U OKPYKalOIei
MPUPOJIHOM CpelIbl; 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 MIperapaToB OBITOBOM MPEIOTBPALLICHUS UX BPEIHOIO

XHUMHHU B ITIOBCEIHEBHOM KU3HU. bbITOBasg | BO34€HCTBUA.

XUMUYECKasi TPaMOTHOCTD AHaIM3UPOBaTh U KPUTHUYECKHU

OIICHMBATh 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 mpodecCHoHaTbHON
NeSITEebHOCTH.

[TpuHuMaTh yuactue B 00CYXICHUH
poOJIEM XUMUYECKON U IKOJIOTHYECKON
HaIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO TIPOOIeME U
npejyIaraTh BO3MOXHBIC TTYTH €€

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