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MOSACHUTEJBHASA 3ATIMCKA

[MporpaMma IO XHMHM Ha YPOBHE CPEIHETO obmiero ob6pa3zoBaHMs
paspaborana Ha ocHOBe (DeepalbHOIO 3aKOHA OT 29.12.2012 Ne 273-@3 «O6
oGpaszosanuy B Poccuiickoit ®eyepanuny», TpeOOBAHUA K pe3yNbTaraM OCBOCHHUS
dbemepanpHON 00pa30BATENBHOM IPOTPAMMBL  CPEIHETO obiero o0Opa3oBaHMS
(®OII  COO), upencraBmeHHbx B DefepanmbHOM — rOCyJapCTBEHHOM
o6pazoarensroM craraapre COO, ¢ yuérom KoHIENIMA MPEnoJaBaHu yaeOHOro
npeaMera «XuMHS» B 00pa3oBaTeIbHBIX OPraHU3AIMIX Poccutickoit @enepaliuy,
peau3yIoIIrX OCHOBHBIE 00pa30BaTeIbHBIC IIPOrPAMMBL, X OCHOBHBIX TI0JIOKEHUN
«CTrparerny pa3BUTHs BOCIUTAHUA B Poccutickoit @enepaniy Ha IEPUOL 10 2025
rona» (Pacopsixenye [Tpasutensctaa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJXOM0OB K pa3pabOTKe MPOTpaMMBbl [0 XAMUM, K OIIpeIeIIEHUIO
ob1Iel cTpaTerny 00y4eHus, BOCITUTAHUS U Pa3BUTHA 00ydaromuxcs CpeiCTBaMU
yue6Horo mpeamera «Xumusm» s 10-11 xmaccos Ha 0a30BOM YPOBHE COCTaBUIH
xoHmenTyansusie nonoxernus ®IOC COO o B3aMMOOOYCIIOBIIEHHOCTH IIEJIEH,
COLepaHWs, De3yNbTaToB OOydeHus W TpeOOBaHUH K YPOBHIO IONTQTOBKH
BEIITY CKHUKOB.

XUAMHUUECKOE oOpazoBaHue, IOJIydaeMoe BEIITy CKHAKaMHU
0011e00pa30BaTeNIbHON  OpraHu3aluy, ABJIACTCS HEOTHEMIIEMOM UYacThIO HX
o6pazoBagHOocTH. OHO CIYXKHT 3aBEpIIAIONIMM OTAalloOM — pealu3allid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIHOUEBBIX [EHHOCTeH, IPUCYIIUX
IIeIOCTHON CHCTeMe XHMHYEeCKOro oOpa3oBaHus. OTH LEHHOCTH KacaroTCi
[TO3HAHMS 32KOHOB [PHPOE], (POPMUPOBAHKS MAPOBO33PEHIS U 00IIeH Kyni,TprI
YeJI0BeKa, a TAKKe SKOJIOTHIECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOCMY 3JI0POBBIO
U NpUpOIHOM cpene. Peamusyercs XMMUYECKOS o6pazoBaHue o0ydaromuXcs Ha
yPOBHE CpeIHero o01Iero 00pa3oBaHus CpeICTBAMH y4eOHOTO IpeaMeTa « XUMUL»,
COLepXaHye ¥ MOCTPOEHHE KOTOPOro OIpPEeleNeHBl B NMpOrpaMme Mo XAMHH ©
yuéToM CrelMUKE HayKd XMMHUM, e€ 3HA9CHHI B II03HAHMM MPUPOIE! M B
MaTepUaNBHON XKU3HU OOIIECTBA, & TaKkxke ¢ yIeTOM 00IIHUX IIeed U MPUHITUIIOB,
XapaKTepU3yIOIIUX ~COBPEMEHHOE COCTOSHME CHCTCMBI  CPEIHErO obero
obpazosanust B Poccuiickoit Deneparnyu. '

XyMHsi KaK 3JIEMEHT CHCTEMBI eCTECTBEHHBIX HayK HIpaeT oco0yio ponb B
COBPEMEHHO} IMBUIM3AINY, B CO3NAHWUH HOBOH 6a3pl MaTepHUAIBHON KYJIBTYPEL.
OuHa BHOCHT CBO#f BKIIa[ B GOpMUPOBaHHIE PAlHOHATBHOI0 HAYYHOT'O MBIIIICHA, B
CO3JaHMe IIEJIOCTHOTO IIPENCTABICHUS 00 OKpyXalollleM MHUpE KaK O CIMHCTBe
IpPUPOLl ¥ UeNOBeKa, KOTopoe (OpMHUPYETCs B XUMHH Ha OCHOBC ITOHUMAaHUS
BEIIECTBEHHOrO COCTaBa OKPYIXKAIOIIEr0 MHpa, OCO3HAHHMS B3aUMOCBA3M MEXAY
CTPOEHHEM BEIIECTB, X CBOMCTBAMU M BO3SMOKHBIMH obnacTsIMu HpnmeHer/m.



TecHo B3aMMOJEHCTBYS C APYTMMU €CTECTBEHHBIMU HayKaMH, XMMHA CTalla
HEOTHEMJIEMOM YaCTHIO0 MUPOBOM KYJIBTYpPHI, HEOOXOIUMBIM yCIIOBHEM YyCTICIIHOTO
Tpyoa M JKM3HM Kaxzoro dieHa obmectsa. CoBpeMeHHAs! XMMHS Kak Hayka
co3MmaTeNbHas i, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHa Ha pPeHICHUC
TI00aMBHBIX [pOOJeM YCTOMYMBOIO pa3BUTHA 4EJIOBCHECTBA — CBIPBEBO,
SHEPreTNeCKOH, MUILEBOI, IKOTIOTHYECKON Oe30MacHOCTH U OXPaHsBI 30POBBA.

B COOTBETCTBAEM C OONMMH LMY M TPUHIMIAME CpemHero ofIIero
06pa30BaHus COIEpPKaHHe MpeaMeTa «XUMHUD) (10-11 iaccsl, 6a30BbIl YPOBEHE
M3y4YeHHst) OPHCHTAPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO IIOATOTOBKY
00ydJarommxcsi, HeoOXomuMyio UM i BEIPAOOTKA ~ MHPOBO33PEHUECKUX
OPHEHTHPOB, YCIEIIHOro BKJIFOYCHHS B IJKH3HB COLMYMA, IIPOIOJKEHMS
06pa3oBaHus B Pa3IUIHEIX 00IACTsX, He CBA3AHHBIX HEOCPEACTBEHHO C XUMHUEH.

CoOCTaBIAIONAMY IpeaMeTa «XUMAs» SBIA0TCsS 0asoBble  KypCBl —
«Oprasudeckass xuMmmsi» # «OOmas ¥ HeopraHuHieckas XHMUSD, OCHOBHBIM
KOMIIOHEHTOM COJep)KaHUs KOTOPBIX SIBIIAIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa
3HAHHH 110 HEOPTaHWYEeCKOH XUMHUH (C BKIIOICHHEM 3HaHui U3 o0IIel XUMUH) U
opranudeckoi xummy. OopMUPOBaHUE JaHHOM CUCTEMBI 3HAHWM IPH U3YICHUH
mpeaMeTa O00OECIeUMBAET BO3MOXKHOCTH PACCMOTPEHHA  BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIINX MOHATHH, 32aKOHOB ¥ T€OPUH XUMHH.

CTpyKTypa cofepXaHusa KypcoB — «OpraHudeckas XUMHD 1 «Obmmas u
HeOopraHMdecKas XUMUA» Cc(opMuUpoBaHA B INPOTpaMMe IO XAMUU Ha OCHOBE
CHCTeMHOrO IOAXO[a K M3yUeHHIo Yy4eOHOro Mmarepuana u o0ycioBieHa
HCTOPUYECKH  OOOCHOBaHHBIM  Pa3sBUTHEM 3HQHUW  Ha  OIPEHENIEHHBIX
TeopeTuuecKux ypoBHAX. Tak, B Kypce OpraHM4ecKOdl XWUMUU BEIIECTBA
paccMaTpUBAIOTCA Ha YPOBHE KJIACCUYECKOW TEOpHUU CTPOEHUS OPraHHIeCKHX
COSNMHEHMH, a TaKKe HA YyPOBHE CTEPEOXUMHYECKMX U OICKTPOHHBIX
[IpeCTaBIEHNH O CTPOSHUH BelecTB. CBeNeHHUS 006 u3y4aeMBbIX B Kypce BeIecTBax
JaI0TCA B Pa3BUTHU — OT YIJIEBOZLOPOJOB IO CIIOKHBIX OHOJNIOTMIECKH aKTHBHBIX
coeNMHEHMH. B  Kypce  OpPraHMYecKOM — XMMWHM  TIOJTYHaroT pa3BUTHE
copMHUpOBaHHEIE HA YPOBHE OCHOBHOIO ob1mero o0pa3oBaHUsA [TEPBOHAYAIBHBIC
TIPeICTABIEHNS O XUMUYECKOH CBA3M, KiTaccu(UKaIMOHHBIX TPU3HAKaX BEUIECTB,
3ABTICHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUIECKOH PEaKIHH.

[lon HOBBIM YIJIOM 3pEHHS B IIpeaMeTe «XUMUD 0a30BOro ypOBHSA
paccMaTpuBacTCs M3ydeHHBIM Ha ypOBHE OCHOBHOIO obmmero 00pa3oBaHUA
TEOpPETUUECKUM MaTepual Hu (aKToONOTHYeCKHue CBEACHMSA O BOIECTBAX 1
XMMPYIEeCKOM peaknuu. Tak, B 9aCTHOCTH, B Kypce «O0b1mas 1 HeopraHu4ecKasd
XUMUS» OOYUAIONIMMCS [IPEJOCTaBIsAETCs BO3MOXKHOCTE OCO3HATE 3HAYCHUE
[IepHONYECKOrO 3aKOHA C OOIIETEOPETUICCKIX H METOIOJIOTHUECKUX TTO3MITHH,



rIyGxe IOHATH MCTOPHYECKOEe M3MeHeHHe (YHKIME OSTOro 3aKoHa — OT
06061aroIel 10 00BACHAIOIIEN U IPOTHO3UPYIOIICH. |

Erunas cucTeMa 3HaHUM O BaXKHEHIIMX BEINECTBAaX, UX COCTaBe, CTPOCHUH,
CBOMCTBAaX U TNPUMEHEHWH, a TakkKe O XUMHUYECKHX PEaKIusX, UX CYHHOCTH H
3aKOHOMEPHOCTSIX IIPOTEKAHHUS JOIIOTHAETCA B Kypcax 10 1 11 xitaccoB 311eMEHTaMHI
CONEPIKAHMS, MMEIONIMH KyJIbTYPOIOTHIECKUH X IPUKIATHOH XapakTep. C4vit
3HAHWS CIIOCOOCTBYIOT NMOHWMAHHIO B3aMMOCBS3M XUMHUHM C JIPYrAMU HayKaMH,
PACKPBIBAIOT & POJIb B [I03HABATEbHON ¥ [IPAKTHIECKOH NEATENBHOCTH HeI0BeKa,
CIIOCOOCTBYIOT BOCITHTAHMIO YBAXKEHHS K IPOLECCY TBOPHCCTBA B 0671aCTH TEOPHH
¥ IIPAKTUYECKHX TIPUJIOKEHHH XUMHH, IOMOT'af0T BBITYCKHIKY OPHEHTHPOBATECA B
OGIeCTBEHHO ¥ JIMYHOCTHO 3HAYMMEIX TIpoOeMax, CBS3aHHBIX C XUAMUEH,
KPUTHYECKH OCMBICIMBATH NHQOPMAIIUIO 1 IPUMEHATD €€ 1L [IOTIOMHCHHIS 3HaHUM,
DEIIeH s HHTEIUIEKTYAIbHBIX H SKCIIEPUMEHTaTBHBIX UCCIEN0BATEIBCKIX 3a/at. B
[[EJIOM COJepKaHhe y4eOHOTro HpeaMeTa «XHUME» JaHHOTO YPOBHA H3YHCHIA
OpPUEHTHPOBAHO Ha (OPMHUPOBAHUE y 00yJarOIIHXCS MUPOBO33PEHYECKON OCHOBBI
JUI1 TOHAMAHWS QUIOCOQCKUX HIeH, TakMxX KakK: MaTepuanpHOe CeIMHCTBO
HeOPraHHYecKoro M OPraHAEeCcKOro MUpa, 00YCIOBICHHOCTE CBOHCTB BEIIECTB HX
COCTABOM 1 CTPOCHHEM, I03HABAEMOCTE IPUPOJIHBIX SIBICHUH Iy TEM SKCIIepHMEHTa
M pelleHHs NPOTHBOPEUMN MEXKTy HOBBIME (AKTaMH ¥ TCOPETHICCKUMH
IPEIIOCHIIKAMH, OCO3HAHIE POJTA XUMHH B PEIICHAN SKOTOTHMICCKIX mpobiem, a
TaKxe mpobieM cOepeKeHIs SHEPreTHYECKIX PECyPCOB, CHIPBS, CO3MaHMA HOBBIX
TEXHOJIOTUH 1 MaTepHAJIOB.

B 1uraHe DpelleHMs 3a1ad BOCIMTAHWs, DasBUTHA ¥  COLMAIM3ALNH
0GyJaIOMKXCsS TIPUHATBIE IIPOTPAMMON [0 XHMHHM TOAXOABI K ONPECICHHMIO -
COIEpKaHMs ¥ IIOCTPOSHHs MpeaMeTra MpPeyCMaTPUBAIOT (hopMupoBaHUe
YHUBEpPCAIBHBIX yaeOHBIX NeiiCTBHH, IMEIOLIMX 02a30B0€ 3HAUCHNE JUIT PASIHIHBIX
BHJIOB JESTENBHOCTH: pelleHws MpoOyieM, IIOUCKa, aHam3a | 06paboTKu
MH(pOPMAIINY, HEOOXONMMBIX JUIS TNPUOOPETEHMs OIBITA [IPaKTUYECKOH U
HCCIIeNOBATEbCKON  JIeSTeNbHOCTH, 3aHAMAONIel BaKHOE MECTO B IIO3HAHHMU
XUMUAH.

B IpakTHKe MPENOfaBaHUs XMMHUHM KaK Ha ypOBHE OCHOBHOIO ob1ero
0Gpa3oBaHus, TaK U HA YPOBHE CPEJIHETO 00IIeTo 00pa30BaHus, IPU OTIPEICTICHIN
COIepKaTelIbHOM XapaKTePUCTHKH Ilefiell H3y4eHHs IPeAMeTa HAIPaBICHUEM
[IepPBOCTETICHHON 3HAYHMOCTH TPAIUIUOHHO MPU3HASTCS GopMHEpOBaHKAE OCHOB
XEMWYECKON HayKd Kak 00acTH COBPEMEHHOIO €CTECTBO3HAHMUI, IIPaKTHIeCKOR
JeSITENTBHOCTU JENOBeKa ¥ Kak OJHOIO M3 KOMIIOHEHTOB MHPOBOH KyIBTYPEI. C
METOIIUecKOl TOUKH 3PEHWS TAaKOH TOIXOX K OTPENENCHHIO LeNel H3Y9ICHHA
TIpeaMeTa SBIIIETCS BIOJIHE ONpaBIaHHbIM.



CorjacHo MaHHOM TOUYKe 3pEHHUsS TVIABHBIMU IENSMHU HU3YICHIA peaMeTa
«Xumust» Ha 6a30BoM yposre (10 —11 KI1.) ABJIAFOTCS:

o (OpPMHpPOBAHME CHCTEMBI ~XMMHYECKHX 3HAHMHM  Kak BaKHEUIIeH
COCTABISIOLIEH eCTeCTBEHHO-HAyqHON KapTHHBI MHEpa, B OCHOBE KOTOPOH
TexaT KJIoueBble TOHATHS, GyHIaMEeHTaIbHbIC 3aKOHBI M TEOpHU XHMUH,
OCBOEHHE $3bIKa HAyKW, YCBOCHHE M IIOHMMAaHHE CYIIHOCTH JOCTYIIHBIX
06006IIeHII MEPOBO33PEHUECKOr0 XapaKTepa, 03HaKOMIICHHE C HUCTOpUEN UX
pa3BUTHS U CTAHOBJICHNUS;

« (OPMHUpPOBAHKE U PA3BUTHE MPEJCTABICHUAN O HAyTHBIX METOJAX MO3HAHNA
BEII[eCTB F XUMHUECKIX PEaKIMH, HeOOXO/IUMBIX TS PUOOPETEHNS YMEHUN
OPHEHTHPOBATECSI B MUPE BEIIECTB U XUMHYECKUX ABJIEHHH, MMEIOIINX
MECTO B IIPUPOJIE, B IIPAKTHUECKON U IOBCEIHEBHOM JKU3HHY,

o pa3BUTHE YMEHHUH U CIIOCOOOB JESITENBHOCTH, CBA3AHHBIX C HaOIIOICHAEM U
OGBSCHEHHEM XMMHYECKOTO OKCIIEPUMEHTa, COONIOJIEHHEM — IIPABUI
6e30I1acHOr0 00paIlleHHs C BEIIECTBAMH.

Hapsizly ¢ 9THM, cOflep)KaTenbHas XapaKTepUCTuka Ienel 1 3a1ad n3yIeHus
TIpeAMeTa B IPOrpaMMe 110 XUMUM YTOYHeHa X CKOPPEKTUPOBaHa B COOTBETCTBIM €
HOBBIME TIPUOPHUTETAMH B CHCTEME CPEIHEro OOMIEro 00pa3oBaHus. Ceronss B
TIperoJaBaHuyi XUMUK B OONBIIEH CTeeHN OTAAETCA PEAIIOITCHHIS IPaKTHYECKOU
KOMIIOHEHTE COIepaHus OOydYeHHs, OpPMEHTUPOBAHHOM Ha  IOATOTOBKY
BBITYCKHKKA 00Ie00pa3oBaTeIbHON OpraHU3alluy, BIIA/CIOIIEro HE HabopoM
3HaHUH, a (QYHKIMOHAIEHOM IPaMOTHOCTBIO, TO €CTh crnocobaMi U YMEHHUSIMHU
AKTMBHOTO [IOJIy4eHHs 3HAHUN U [IPIMEHEHHUS UX B PEalbHOH KU3HH JULST PEIICHUS
MIPaKTUIECKUX 3a/a4.

B CBSI3H C STHM IIPH U3y9IEHUH TIpeIMeTa « XUMUD» TOMUHUPYIOIISe SHATCHNE
IpHOOPETAIOT TaKue LeIX U 3aadl, KaK:

aanTays 00yJaronuXcsi K yCIOBHAM IMHAMUYHO Pa3BUBAFOIICIOCA MHPaA,
dbopMHpOBaHME ~ HMHTEINEKTYalbHO  Pa3BUTOH  JIUYHOCTH, roToBOd K
caMo06pa3oBaHuIo, COTPYAHMYECTBY, CAMOCTOATENBHOMY MPHUHATHIO IPaMOTHBIX
pellleHr# B KOHKPETHBIX JKU3HEHHBIX CHTYallUAX, CBA3AHHBIX C BCIICCTBAME H HX
MIpUMEHEHHEM;

dopMmupoBanie Yy OOYyYarOIIMXCs — KIIOYEBBIX — HABBIKOB (KTFOYEBBIX
KOMITETEHIIHH), MMEIOIINX YHHBEPCAIbHOE 3HAYEHHE JUI pPasjIdaHBIX BHUJIOB
JleSTENBHOCTH: PELIeH s IpobyieM, MOKCKa, aHaTu3a i 00paboTKu uHGbOPMaIUHY,
HeoOXOIUMBIX I IIPHOOPETEHNS OIIBITA AEATEIBHOCTH, KOTOpas 3aHUMaeT BaJKHOC
MECTO B TO3HAHWH XHMHH, & TAKXKe IS OINEHKH C IO3MIWH 3KOJIOrHIeCKOH
6e30MaCHOCTH XapaKTepa BIMAHUS BEIECTB U XMMUYESCKHUX POLECCOB Ha OpTaHisM

YeJIOBEKa U IPUPOIHYIO CPCAY,



pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, MHTEIUIEKTYAIBHBIX H TBOPTECKUX
CIIOCOOHOCTEN 00YUAOIIUXCs: CIIOCOOHOCTH CaMOCTOATENIBHO IprOOPETaTh HOBBIC
SHAHUS IT0 XUMWH B COOTBETCTBUH C )KU3HEHHBIMHU ITOTPEOHOCTAMH, UCIIONB30BATh
coBpeMeHHbIe MHOOPMAIMOHHBIE TEXHOJIOTHHY UL MOMCKa U aHalh3a yueOHOU U
HayJHO-TIOMNYJISIPHON HHGOPMALMH XUMIIECKOTO CONEPKAHMS,

dhopMEpOBaHUe U Pa3BUTHE y 00yJAIOLIUXCS aCCOIMATHBHOIO 1 JIOTIMIECKOTo
MBIIILIEHHS, HaOII0aTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIC 0COOEHHO
HeoOXOMUMEBI, B YaCTHOCTH, TPY IUIAHUPOBAHWM U IPOBEICHHM XUMHYIECKOIO
DKCIIEPUMEHTA; |

BOCIIMTaHME Yy OOydaroIuxcs yOexJEHHOCTH B I'yMaHUCTHYECKOH
HAIIPaBIEHHOCTH XUMHHM, €€ BAXHOM POIM B PEIICHHUH ro6anpHBIX Tpo0IeM
PAITMOHANBHOTO IIPUPOIOIIONB30BAHNs, [IOMOJHEHHUA SHEPIeTHISCKUX PECypCOB 1
COXPaHEHHUsI MPUPOJHOTO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OepekKHOIOo
OTHOIIEHUS K IMPHPOIE M CBOEMY 3I0POBBIO, a TaKKe IPUOOpPETeHNs OIIBITa
WCIIOJB30BAHUS IOJYUYEHHBIX 3HAHUM I NPUHATHA I'PaMOTHBIX peleHud B
CUTYallUAX, CBSI3a8HHBIX C XUMUYIECKUMU SBICHHAMH.

B yue6HOM IUlaHe cpefHero obmero oOpasoBaHMA IPEAMCT «XUMU»
6a30BOr0 yPOBHS BXOJHT B COCTaB IPEIMETHON 00IacTH «ECTeCTBeHHO-HAYIHBIE
MIpeIMETHI». |

O61mee YHCII0 YacoB, OTBENEHHBIX s M3ydeHHs XMMHH, Ha 0a30BOM YPOBHE
cpenHero o01Iero oopa3oBaHusl, COCTABIIAET 68 uacos: B 10 ximacce — 34 gaca (1 gac
B Hezmelo), B 11 kmacce — 34 yaca (1 9ac B HeJIeNO).



COJEPXAHUWE OBYYEHMSI
10 KJTACC
OPTAHUYECKAS XUMMUA

TeopeTHuecKre OCHOBBI OPraHHYeCKOH XHMHH

I[IpeaMeT OPraHMYecKoil XUMUK: €€ BOSHUKHOBEHHE, Pa3sBUTHC U 3HAYCHUC B
TOJIyH4eHHM HOBBIX BEIECTB M MarepuanoB. Teopus CTPOCHUS OpraHuYeCcKHX
coenuaenuii A. M. Bytneposa, & 0cHOBHBIE HOJIOXeHHS. CTPYKTYpHBIE bopMyIBl
OpPTaHWYeCKUX BEHIeCTB. [ OMONOrusa, W3OMEpHS. Xumuyeckas CBSI3b B
OPTaHUYECKHIX COSTUHEHHAX — OIMHAPHbIC U KPATHBIC CBA3H.

IIpescraBienne 0 KlacCH(QUKAIAN OPraHUYECKAX BEIICCTB. HoMmeHKIaTypa
OpraHMYecKMX COENWHEHWH (CHCTeMaTWdecKas) U TPHBHANbHBIC HA3BAHILE
Ba)KHEHMIMX MpeNCTaBUTeNeH KIacCOB OPraHWIECKUX BEIICCTB.

DKCIepUMEHTAIbHEIE METO[IBl W3YUeHHsA BEIIECTB U HX TIpeBpalleHuH:
03HAKOMJIEHHE ¢ 00pa3laMy OpraHIIecKrX BEIIECTB  MaTepuaiaMy Ha HX OCHOBC,
MOJeIMPOBaHNe MOJEKY]l OpraHM4YeCKHX BEIIeCTB, HaOJIIOIeHNe ¥ OIKMCaHue
JIEMOHCTDAIIIOHHBIX OIBITOB IO TPEBPALICHUIO OPraHn<iecKux BEIIECTB IIpH
HarpeBaHHH (ILTABIEHKE, OOyTIMBAHUE W TOPEHHE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTPOGHMe, TOMOJOTHYeCKMd psx. Meran W STaH —
IPOCTeHIIe TPE/CTABUTENN ATKAHOB: (QU3MYECKHe W XUMUICCKUE CBOMCTBA
(peakIuu 3aMelleHHs M TOPEHWs), HAXOXKJICHWE B IPUPOJC, MOJIYHCHHC U
IIPUMEHEHUE.

AJTKEHBI; COCTAB ¥ CTPOEGHME, FOMOJIOTHISCKUH psjl. OTUIEH W MPOIHICH —
pocTeiflie TPECTABUTENM AJIKEHOB: (QU3MIECKHE M XUMHUICCKUE CBOMCTBA
(peaklMy THAPUPOBAHKS, TAJIOTEHUPOBAHHSA, TMAPATAllMH, —OKMCICHHA 15§
MOIMMEPHU3ALIIH ), IOTyUeHHe U IPUMEHEHHE.

Ankajvensl: OyTagmen-1,3 u MeTunOyTamweH-1,3: CTPOSHHUE, BEDKHGI/IHII/IG
XIMHYecKre CBOWCTBa (peakuus monuMepusanuu). llomyuenue CHHTETHHYECKOTO
KayJqyKa U Pe3UHBL.

AJIKHHBL: COCTAB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUECKU] psill. ALCTUIIEH
— IpocTefmmii IpeACTaBUTENb AIKWHOB: COCTaB, CTPOCHHE, busndyeckue Hu
XUMIUYECKHe CBOMCTBA (peaKuyy THAPHPOBAHMS, TAIOTSHUPOBAHIS, THAPATAINM,
rOpEeHWs ), TIOJIydeHH’e ¥ IPUMEHEHHUE.

Apensl. Benson: cocTaB, CTpOeHHE, (QU3MIECKAE U XHMHICCKHE CBOMCTBA
(peaKIMy TaloreHMpOBaHHA M HUTPOBAHMS), TOTYHCHNE I MPUMEHEHNUC. Tonyon:
cocmas, cmpoeHue, — QusUuecKue U XUMUueckue ceoticmea  (peakyuu
2QI02EHUPOBAHUS U HUMPOBAHUSL), NOJLyHeHUe U NPUMEHEHUE. TOKCHYHOCTE apPEHOB.



[enernyeckas CBS3b MEXKIY YIJIEBOAOpPOJAMH, IMPUHAJISKAIIMMHA K PasIHIHbIM
KJ1accaM. :

[IpupofHble MCTOYHHKH YINeBOAOPONOB. IIpHpomHbIH ras M IOMyTHBIC
He(TaHble ra3pl. HedTe U €€ MPOUCXOXKICHHE. Crioco6s! nepepaboTKi He(TH:
TIeperoHKa, KpPeKUHT (TepMHYecKui, KaTanuTHdeckuii), muponu3. IIpomyKThI
nepepaGoTKy HedTH, X IPUMEHEHHE B MPOMBIIIICHHOCTH U B oniTy. KaMeHHBIH
YTOJIb U MIPOLYKTHI €T0 IEPEPabOTKH.

DKCIepIMEHTATbHbIE METOIBl H3YUCHHUS BEIIECTB U HX IIpeBpalleHui:
03HAKOMIIEHHE ¢ 00pa3iaMy IJIaCTMacC, K&y IyKOB ¥ PE3UHBI, KOJICKIINH «HedTs»
1 «YTONb», MOACIIPOBAHME MOJIEKYT YIJIEBOAOPOIOBR M TalOreHONPON3BOHbIX,
IIpOBEJICHUE IPAKTHIECKOM PabOThI: [IONTyYeHHE STUIICHA 1 H3YHEHUE IO CBOWCTB.

PacuéTHble 3a1a4H.

BEIYHCIEHUS [0 YPABHEHWIO XMUMUYECKOM peakuud (Macchl, 00BEMa,
KOJTMYECTBA MCXOMHOTO BEIIECTBa MIIM IPOJYKTa PeakiUH IO H3BECTHBIM MaccCe,
06BbEMY, KOMIECTBY OJHOTO U3 HCXOAHBIX BEILECTB UK IPOIYKTOB peaxIun).

Kucnopozacoaep:kamiue opraHn4ecKie coeTHHeHHs _

[IpefieNbHbIE OOHOATOMHBIE CHHMPTHL MeraHon ¥ STaHON:  CTPOCHHE,
dusMuecKMe M XWMAYECKHE CBOWcTBa (peakiuu C aKTUBHBIMH MeTallllaMH,
raOreHOBOIOPOaMH, TOpeHHe), HpuMeHeHue. BonopopHble CBASH MEKIY
MOJIeKyJIaM¥ CIUpToB. JlelficTBre MeTaHOa 1 3TaHOIa Ha OPraHu3M YeToBeKa.

MHOroaroMHBIe  CIUPTBL.  ODTHIIEHITMKONb K TIMLICPUH: CTpOCHHE,
dbmsudecKkue ¥ XUMUYECKME CBOHMCTBA (B3aMOZIEHCTBHE CO  IIENOYHBIMH
MeTaJlJlaMW, KadecTBEHHAas peaklys Ha MHOTOaTOMHBIC cupThl). JelicTBre Ha
OpraHU3M 4enoBeka. IIpruMenenune IIUeprHa U STUICHITHKOIL.

DeHON: CTPOEHHE MOJEKYJBl, (QU3NIECKHE W XUMHICCKUE CBOMCTBA.
ToxcuarocTs benona. [[puMenenne deHoa.

Anprerunsl  # kemowvi. DOpManblerHi, —AleTalbACrHA:  CTPOCHHUC,
du3MYecKue W XUMUUECKHE CBOMCTBA (PeaKIMh OKHCICHHA M BOCCTaHOBIIEHUS,
KadyeCTBEHHbIE PEAKINN), OIyUYeHNe U IIPUMEHEHHC. '

OIHOOCHOBHBIE TIpe/IeNbHbIE KapOOHOBBIE KMCIOTEL. MypaBbiHas 1 yKCyCHA
KHCIIOTHL: CTPOSHHUE, QU3NIECKHe I XHMHIYECKHe CBOMCTBA (cBoiicTBa, obIUe Il
KJ1acca KUCIIOT, peakiys dTepuUKaI|n), TOTyICHHE 1 IPUMCHEHUE. CreapuHOBasd
1 OJEMHOBAS KHCIOTHI KaK IIPeJCTABUTENH BEICIINX KapOOHOBBIX KHMCIOT. Ms1na
K&K COJIY BBICIIMX KapOOHOBBIX KHCIOT, HX MOIOLICE JeHCTBHE.

CroxHble 5GUPHl KaK [POM3BOJHBIE KapOOHOBBIX —KHCIOT. ['uapomnus
COKHBIX 3¢upoB. YKupsl. I'uaponus KupoBs. IIpEMEHEHHS XKHUPOB. Buosorudeckast
DOIIb JKHPOB. |

VINeBOLEI.  COCTaB, KIacCH(UKamus —yriaeBomoB  (MoHO-, Ju- M
mosicaxapuysl). [JroKo3a — IPOCTEMIINA MOHOCAXapyA: 0COOEHHOCTH CTPOEHUS




MOJIEKYJIBI, GU3MUECKAE ¥ XUMUYECKHE CBONCTBA (B3aNMOIEHCTBHIE C THAPOKCHIOM
meu(1l), OKICIeHre AMMUAIHBIM PacTBOpPOM okcuja cepeGpa(l), BocCTaHOBIEHKE,
6pO’KEHIIE TITIOKO3bT), HAXOXKIEHHE B IPUPOJIE, IPMMEHEHN)E, OHONOTTIeCcKas POIib.
dorocuuTe3. DpyKTO3a KaK U30MEDP TTTFOKO3BI. |

Kpaxmal U IeJumono3a Kak IpupoHsle monumepsl. CTpoeHue KanMaJIa u
Ie/uroo36l.  Du3MdyecKhe ¥ XUMUYEeCKHe CBOWCTBa Kpaxmala (rpmponm
Ka4eCTBEHHas PEaKIus ¢ HOAOM).

DKcIlepUMEHTaTbHbIE METOIBl M3YYeHHS BEIeCTB W HX npeBpameHHH
IpOBEIcHHE, HAOMIONCHNE M OIMCaHWe NEMOHCTPAlHOHHBIX OIIBITOB: ropeHue
CIIMPTOB, KaueCTBEHHbIE PEAKIUK OJHOATOMHEIX CITUPTOB (oKHCIIeHWe STaHona
oxcumom Memu(Il)), MHOTOATOMHBIX CIHPTOB (B3aMMOACHCTBHE ITIMLEPUHA C
rugpokcunom menu(Il)), anpaernios (OKUCICHIE aMMUAYHBIM PaCTBOPOM OKCHIA
cepebpa(l) u rumpoxcmmoM Menu(Il), B3anMoneiicTBHE Kpaxmaia ¢ HOJIOM),
[pOBeJIeHIe IPaKTHUECKOH PaGoThI: CBOHCTBA PacTBOPa YKCYCHOH KMCIIOTBI.

Pacuérhrbie 3aa4u. ’

BhIUMCTEHHs [0 yPABHEHHIO XWMHYECKoll peaKiud (Macchl, 00BEMa,
KOJIMUYECTBA MCXOIHOTO BEIIECTBA WX MPOLYKTa PEaKIMy IO U3BECTHBIM MacCe,
00BEMY, KOIMYECTBY OJHOTO U3 HCXOJHBIX BEIIECTB WK IPOIYKTOB peaxivu).

A3zoTcoziepKaline OpraHiIecKue COSMHeHNS.

AMHAHOKACIIOTHI KaK aM(OTepHble OpraHNnYeCKIe COSMHEHN. dusnuecKre u
XUMUYECKHE CBOMCTBA AMHHOKMCIOT (Ha IpHMMepe IVIHIKHA). bromormgeckoe
3HAYEeHHEe aMHUHOKUCIOT. [lenTh L. |

Benkd Kak HPHPOIHBIE BBICOKOMOJIEKYISIPHBIC COCTMHCHI. HeanqHa;I
BTOPHYHAS U TPETHYHAS CTPYKTypa OenKkoB. XHMHYECKHE cBolicTBa OEIKOB:
THIPOIIH3, JEHATYPAIIHs, Ka9eCTBEHHbIE PEAKIU Ha OeKH.

DKCIIepUMEHTATbHbIE METOIBl W3YHYCHHSA BEIIECTB H HX IIpeBpaIeHUN:
Ha6JIIOeHNe U OIMCaHKe JeMOHCTPAllMOHHBIX OTBITOB: ACHATYpalls OenKOB IIpU
HarpeBaHNH, [[BETHbIE PEaKIHh OEIKOB.

BbIcOKOMOJIEKYJISIPHbIE COeAUHEHHS

OCHOBHBIC TOHSTHS XWMUH BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMED,
TIOJEMeEp, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3aluy, CPSAHAL MOJICKyApHad
Macca. OCHOBHBIE METONBI CHHTE3a BBICOKOMOJIEKYISPHBIX COEJUHCHHH —
TIOIMMEPU3AIS U ITOJMMKOHIEH AU :

DKCIepUMEHTabHBIE METOAbl M3Y4eHHS BELIECTB U HX IpeBpalleHHH:
03HAKOMJIEHHE ¢ 00pa3llaMyl IIPHPOIHBIX W UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
KaydIyKOB.

MexXIpeAMETHBIE CBA3H.

Peanm3arus MeXIPEAMETHEIX CBA3eH [PH W3y4eHUH OpraHuYecKou XI/IMI/II/I B
10 xmacce OCYIIECTBIAETCA 4Yepe3 HKCIONB30BAaHUC Kak OOIIMX €CTEeCTBEHHO-
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HAyYHBIX MOHATHUM, TaK U HOHATUH, ABJIOIIMXCA CHCTEMHBIMU I OTHE/BHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

O6IIKe ecTeCTBEHHO-HAyJHEIE IOHATHS: SBICHHE, HayqHBIN (haKT, TUII0TE3a,
3aKOH, TEOpHs, aHAIHM3, CHHTE3, KIaCCH(HUKAIMS, NepHOTAIHOCT, HaOJIOICHNE,
W3MepeHue, SKCIIEPUMEHT, MOJIETUPOBaHHE.

dusuka: MaTepus, OHEpPrWs, Macca, aToM, OJEKTPOH, MOJICeKyIa,
SHepreTHYecKHil ypOBEHb, BEIECTBO, TeNo, O0BEM, AarperaTHoe COCTOAHME
BeIlleCTBa, (QU3MIECKHE BEIUUMHBI M €IMHULIBI KX U3MEPEHHUS. A

Buojorys; KiIeTka, opraHmsM, Ouocdepa, oOMeH BeIIeCTB B OPIraHU3MC,
dorocuHTe3, OHMONOTMYECKHA AKTUBHBIC BEHIECTBA (Genku, YIIeBOXBI, KHUPHL,
(hepMeHTEI). |

[eorpathusi: MUHEPAIB, TOPHBIE TIOPOIBI, [OJIE3HBIE HCKOAeMBIC, TOILIHEO,
pPECYpCHL. i

TexXHONOTHS: MHUILEBBIE IPOIYKTHl, OCHOBBI PAIOHAIBHOIO [IWTaHWUS,
MOIOIIME CPECTBRA, JIEKAPCTBEHHbIE M KOCMETUYECKUE MPENapaThl, MaTepHalbl 13
HCKYCCTBEHHBIX U CHHTETUYECKMX BOJIOKOH.

11 KIIACC
OBIIIAS 1 HEOPTAHNYECKAS XUMMUSI

TeopeTn4eckHe 0OCHOBbI XHMHH

XuMUdecKuil diaeMeHT. AToM. Slnpo aroma, H30TOIIBL DNeKTpOHHAS
060I0uKa. DHEpreTHUecKre YPOBHH, IOLYPOBHH. ATOMHEIE opburany, s-, p-, d-
sneMenThl. OCOBEHHOCTH pacIpejielleHrsl 3IeKTPOHOB M0 OpOMTaIsiM B aToMax
3JIEMEHTOB IIEPBBIX YeTHIPEX IEPHOAOB. DNEKTPOHHAS KOHGUIypallis aTOMOB.

I[Mepuoauaeckuii 3aKoH U [leproauyeckast CHCTeMa XUMAYECKUX 3JICMEHTOR .
M. Menneneesa. CBs3b NMEPUOAUYECKOIO 3aKOHA H [TepuoamuecKon CI/I;CTCMBI
XUMIIecknx »nementoB J[. V1. MeHzeneeBa ¢ COBPEMEHHON TEOPHEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsA CBOWCTB XMMHYECKMX OJICMCHTOB H
06pa3yeMBIX WMH IPOCTEIX M CIOKHBIX BEIIECTB IO TPYHNIaM M IEPHOIAM.
3HadeHNe IEPUOIUUECKOT0 3aKOHA B Pa3BUTHU HAYKH.

CTpoeHre BemecTBAa. XUMHUYECKas CBsi3b. BHIBI XHMHYECKON CBS3U
(koBaneHTHas HENOJpHas W TOJIIpHas, HOHHA, MeTauindeckas). MexaHu3Mbl
00pa3oBaHKsi KOBAJICHTHOM XMMWYECKOU CBA3H (oOMeHHBIE H HTOHOPHO-
AKLEITOPHBINA). BOAOpOAHAs. CBs3b. BaleHTHOCTb. OIEKTPOOTPULATEIEHOCTE.
CreneHb oKucleHus. VIOHBI: KATUOHEI X aHUOHBIL.

BemecTsa MOJIEKYJISIPHOIO M HEMOJEKYISIPHOTO  CTPOCHUA. 3akoH
[IOCTOSIHCTBA COCTaBa BelecTBa. THITB KPUCTAUIMYSCKAX PEIIETOK. 3aBUCHMOCTD
CBOMCTBA BEIIECTB OT THIIA KPUCTATIIMYECKON PEIIETKH.
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[ToHsTHE O NUCIEPCHBIX cucTeMax. VICTHHHBIE M KOJUTOWHBIC PacTBOPEL
MaccoBast T0JIs BeIecTBa B pacTBOpeE.

Kiraccudukanus HEOPTraHUYECKUX COEJIMHEHUH. HomeHKIaTypa
HEOpPraHMIECKUX BEIeCTB. | eHeTHYeCKas CBA3b HEOPraHMYCCKUX BCHICCTB,
IpUHAIEKANMX K Pa3IMYHBIM KIaccaM.

Xumudeckas peakuwms. Kiaccuduramms — XUMHIECKHAX peakuui B
HEOPTraHMYeCKOM ¥ OpraHMYecKOH XMMUH. 3aKOH COXPAaHEHMS MacChl BEIICCTE,
3aKOH COXPaHEHWs ¥ [IPEBPAIeHNs SHEPTHU IPH XUMUIECKIX PEAKIIHAX.

CKOpOCTh peakiuy, €€ 3aBUCHUMOCTH OT Pa3JIMIHbIX daktopoB. OOpaTuMbIe
peaknuh. XuMEdeckoe paBHoBeche. (aKTOpBI, BIUSIONIHE HA  COCTOAHHC
xummgeckoro pasHosecust. [Ipunnun Jle Iarense. ’

DiexTponuTHyecKas nuccomuanyis. CHIbHBIC U cnabsle snekTpoauTel. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KMCIas, HeUTpanbHas, IEI0THasd.

OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKCIepUMEHTATbLHbIE METOAbl W3Y4eHMs BEIIECTB U HX npeBpameHm/I
nemoHcTpanus tabmun «lleproaudeckas CHCTEMa XUMHUICCKHIX snemenToB, JI. 1.
MeH eneeBay, U3ydeHne Mojeleld KPHCTAININYECKUX PEIIETOK, Ha6monemz1e 15§
OIMCAHYE IEMOHCTPAIIMOHHBIX 1 JIAG0PATOPHEIX ONBITOB (Pa3lokKeH!e [epOKCHa
BOZOPOJa B MPUCYTCTBUN KaTAIU3aTopa, OLPEeIeNeHne CPeIBl paCTBOPOB BEMICCTE
C TOMOIIIBIO YHUBEPCAIBHOIO MHANKATOPA, PeaKIUU HOHHOTO oOMeHa), TPOBELCHHE
IpaKTHIeCcKoi paboThl «BiisHMe pasIu4HBIX (aKTOpPOB Ha CKOPOCTH XUMHYECKON
peaKLum».

Pacuérdble 3aa4u. |

PacuéThl 1O YpaBHEHMSIM XWMHYECKMX peaklyi, B TOM HHCIE
TepPMOXHMITIECKHE PACIETH, PACUETHI C UCIIOIB30BAHAEM IIOHATHA «MACCOBAS 0T
BEII[ECTBAY.

Heoprann4eckasi XUMHsL

Hemetayel. IlojokeHHME  HEeMETallloB B [leprogrdecKon  CHUCTEME
xpmuueckux snemenTos JI. V. MennmeneeBa U 0COOEHHOCTH CTPOCHMS aTOMOB.
Du3MYecKue CBONCTBA HeMeTAUIOB. AJIOTpOIMsS HEMETaloB (Ha HpHAMEpe
KHCIIOpOa, cepsl, hochopa ¥ yrieposa).

XUMIIeCKIe CBOWCTBA BaXKHEHIIMX HEMETaIoB (TajoreHOB, cepm a3oTa,
dochopa, yraepoma M KpeMHHA) M HX coenpHeHnd  (OKCHIIOB,
KUCIIOPOJICOePIKAIAX KUCIIOT, BOJOPOIHBIX COEIVHEHUHN).

[TprMeHeH e BaKHEHIINX HEMETAIIOB 1 HX COeMHEHUHN.

Mertasibl. [looxeHrue METAIIOB B [TeproANIeCKOM CHCTEME XUMHICCKUX
snementoB JI. Y. MenneneeBa. OCOOEHHOCTH CTPOCHHS SIEKTPOHHBIX oboo4ex
ATOMOB MeTamioB. Obmue (u3deckye cBokcTBa MeTamwioB. CIUIaBbl METAILIOB.
DIEeKTPOXUMAYECKHH PsJl HANPSIKEHUH METAIUIOB.



XyMHUeCKHe CBOMCTBA BAXKHEHMITMX METAIUIOB (HATpUM, Kallui, KaJbLIHH,
Maruuii, aTFOMUAHHEI, THHK, XPOM, JKeJIe30, MeZlb) U MX COe/IMHCHUH.

O6imue crocoOsl MONyYeHusT MeTalioB. [IpyMeHeHre METalloB B OBITY U
TEXHUKE. |

DKCIepUMeHTaIbHbIE METOLBI HM3YUeHMs BEIIECTB M HX TpeBpalLeHHH:
u3ydeHne KoJuIeKuuH «Merauiel U CIIaBbIY, 00pa3I[oB HEMETaJIOB, pEIICHNe
SKCIIEPUMEHTANBHBIX 3a7ad, HaOJIoJlecHHe X ONMCaHWe NEMOHCTPAMOHHBIX U
na6OpaTOPHLIX OMBITOB (B3aMMOJEHCTBIE THIPOKCHIA ANFOMUHUSA C pacTBOpaMu
KUCJIOT ¥ IIeNoYel, KaueCTBeHHbIE PEaKIuy Ha KaTHOHBI METAIUIOB).

PacuérHble 3agaun.

PacuéTel Macchl BellecTBa WM 00b&Ma ra3oB II0 M3BECTHOMY KOJIHUYCCTBY
BelllecTBa, Macce WM 00BEMY OJHOIO M3 YYacCTBYIOUIMX B peakluy BEIIECTB,
pacdéThl Macchl (00BEMa, KOTMIECTBA BEMIECTBA) IPOJYKTOB PEAKIMH, SCII ONHO
13 BEIECTB UMEET IIPUMECH.

XuMHusl 4 5KH3Hb

PoJib XUMHK B 0OECTIeUeHHH 3KOIOIHIECKOM, dHEpreTHYecKod M IAIIeBOHU
6e30MacHOCTH, Pa3BATHKM MeIWIUHBL lloHATHE O HAyYHBIX METOJax IO3HAHWA
BEIIECTB ¥ XUMHUYECKUX PEaKIUu. '

Ilpencrasnenuss 00 OOMMX HayYHBIX TIPUHLWIAX —[POMBIIIEHHOTO
IIOJTy4eHUsI BKHEHIIINX BEIIECTB. i

UenoBeK B MHpPE BEIIECTB W MaTepHalloB: Ba)KHEHIIMe CTpOI/ITGJIBHBIe
MaTepuansl, KOHCTPYKUHOHHBIE MaTepyaisl, KpackKd, CTCKIO, Kepamuka,
MaTepHaibl Ul 3JEKTPOHHKY, HaHOMAaTepHalbl, OPraHM4eCKue U MHHEPAJIbHBIC

yIooOpeHus.

XuMHg W 3[0pOBbE UEIOBEKa: IPaBUiia HCIIONB30BAHMUA JIEKapCTBEHHBIX
TIpemnaparos, IpaBuia 6€30MacHOr0 UCII0IB30BAHNM IIPLIIAPaTOB OBITOBOV XWMHH B
[TIOBCEJHEBHOMN KU3HHU.

MeXmpeIMeTHEIE CBSI3H. ,

Peamu3aiisi MEXIPEOMETHBIX  CBA3€M NpU  HM3YyHUCHUH obmedr u
Heoprauwdeckoi Xumuu B 11 Kiacce OCYIIECTBIIICTCA 1EPE3 MCIIONB30BaHKe KaK
OBGLIAX ECTeCTBEHHO-HAYUHBIX TOHSTHM, TaK U IOHATHH, SABISIOMAXCA
CHUCTEMHEBIMH IS OTAEILHEIX IIPEIMETOB €CTECTBEHHO-HAYTHOT'O IUKIIA. |

OGIIie ecTeCTBEHHO-HAydIHbIE TOHSTHS: HAYYHBIA (aKT, THIOTE3R, 3aKOH,
TeopHs, aHAIW3, CUHTE3, KIACCH(UKAIKA, TNEPHONUTHOCT, HaOIOEHHUE,
SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHUE, SBICHHC.

duzrKa: MaTepusi, JHEPrHs, Macca, aToM, JIEKTPOH, IIPOTOH, HeHTpOH WOH,
W30TOII, PaIHOaKTHBHOCTb, MOJIEKYIIa, SHEPreTHIeCKUH ypOBEHb, BEIIECTBO, TCIO,
06BEM, arperaTHoe COCTOSHHE BEIecTBa, GPM3MYSCKHE BEIUIMHE! M CTUHULBL HX
M3MEPEHUsI, CKOPOCTE.



Buojorus: KIeTKa, OpraHH3M, OKOCHCTeMa, Ouocdepa, Makpo- 1
MHKPO3JIEMEHTE], BATAMUHBI, OOMEH BEIECTB B OPTraHU3ME. l

['eorpadus: MHHEpab, TOPHBIE IIOPOJIEI, MOJIE3HBIE NCKOIAEMEIC, TOILTHBO,
pecypeBL.

TexXHOJOTHS: XAMHAYECKas MPOMBILITIEHHOCT, METAJLTyprif, HpOI/I3BOI_ICTBO
CTPOUTENBHEIX MATEPHATOB, CENbCKOXO3SHCTBEHHOE MPOM3BOACTBO, IMHIICBAA
IPOMBIIUIEHHOCT,  (hapMalleBTHYeCKas — IPOMBIIIEHHOCTh, — IPOU3BONCTBO
KOCMETHYeCKUX MpernapaToB, IIPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHallos,
3IIEKTPOHHASI TIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH. :



UIAHVPYEMBIE PE3YJIbTATHI OCBOEHWI ITPOI'PAMMBI 110 XI/IMI/H/I
HA BA30BOM YPOBHE CPEJIHEI'O OBILIEI'O OPA3OBAHVA

JNMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycramasmuBaeT TpeboBaHus K pe3ylbTaTaM OCBOCHII
0GydafoIEMICs TIPOTPaMM  CPEJIHETo  00IIero 06pa3oBaHus  (JIMIHOCTHBIM,
MeTanpeaMeTHeIM ¥ IpeaMeTHsM). HaydHo- METOOWYECKOW OCHOBOM I
paspaboTKy IUIAHUPYEMbIX PE3YIbTaTOB OCBOSHHMS IPOTPAaMM CPELHEro ob1ero
0Gpa30BaHHs SABISETCS CHCTEMHO-IEATEIBHOCTHBIN OAXOL,.

B COOTBETCTBUM C CHCTEMHO-IEATENIEHOCTHBIM IIOIXOLOM B CTPYKTYpE
JIMYHOCTHBIX Pe3yNbTaTOB OCBOGHHS TpeMeTa «XMMHS» Ha YPOBHE CPEAHCIO
0611ero 06pa3oBaHS BELIEIEHBI CIIE/TYIOIIHUE COCTABILIOMIHE: '

OCO3HAHWE OOYYArONIIMHCS DPOCCHACKON TPaXKJaHCKOH I/IZ[eHTI/IT-IHOCTI/I -
FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIBHOCTU M CAMOOIIPE/ICICHHUIO;

HAJTMYUE MOTUBAIIUY K 00y4IECHHMIO;

IleTeHaIpaBIIeHHOe PA3BATHE BHYTPEHHUX YOOXKICHHH JIMIHOCTH HA OCHOBC
KITFOYEBbIX IIEHHOCTEM ¥ HCTOPHIECKUX TPAAUIMI 6a30B0H HAyKH XUMUN,

FOTOBHOCTh M CIIOCOOHOCTH OOYHAIOIIMXCS PyKOBOJACTBOBATBCS B CBOCH
JESTETBHOCTA [EHHOCTHO-CMBICTIOBBIME yCTaHOBKaMH, MPHCYITUMA I1EJIOCTHOM
CHCTeMe XMMUUECKOTO 00pa30BaHuUs; |

HaITFdre TPaBOCO3HAHMS SKOJOTUYECKON KyJIBTYPBI U CIIOCOOHOCTH CTaBHUTh
IIeJId U CTPOUTH KU3HEHHEIE TUIaHBL.

JIMIHOCTHBIE Pe3yTbTATHl OCBOGHHS IpeaMera «XHUMHUs» IOCTHIAIOTC B
eIUHCTBEe Y4eOHOM W BOCIHTATENBHON MESTEIBHOCTH B COOTBETCTBHM  C
[YMAHHCTAIECKIMHE, COIMOKYIBTYPHBIMHE, yXOBHO-HPABCTBEHHBIMI [[EHHOCTSAMHU
¥ HIealaMd POCCHACKOrO IpakHaHCKOTO OOLIeCTBA, TPUHATEIMU B oOIIecTBe
HOpMaMd W TpaBWIaMHd  TIOBEICHUS, CIIOCOGCTBYIONIIME  IIPOIIeCCaM
CaMOIIO3HAHUS, CaMOpa3BUTHA M HPABCTBEHHOI'O CTAHOBJICHUSA NTAYHOCTH
06 YYaFOLIXCSL. {

JIMYHOCTHBIE pe3yIbTAaThl OCBOGHMS Tpenmera «XuUMHUSD» OTPaXKAIOT
c)OPMHUPOBAHHOCTD OIEITA TIO3HABATENBHOU M IPaKTUUECKON e TeIBHOCTH
00yUaroIMXCs [0 Pealn3aliyl MPUHATHIX B 0GIIIecTBE 1IEHHOCTEH, B TOM YHUCIIE B
JacTH:

1) rpaskIaHCKOro BOCHUTAHMS ! .

0CO3HAHWS 00YYaOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB 1 06X3aHHOCTeI/I
yBaKEHUS K 3aKOHY ¥ IPABONOPAIKY; ‘

IIpeICTABIEHN O COIMANBHBIX HOpMax ¢ IpaBdjax Me K TAIHOCTHBIX
OTHOIIIEHHH B KOJITIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIEATETHHOCTH IIPU CO3aHUU yIEOHBIX
IIPOEKTOB, PEIIeHNH yueOHbIX ¥ II03HABATENIbHEIX 3a/1a4, BEIIIOJIHCHUN XHMHT{;eCKHX
3KCIIEpPUMEHTOB; |

CIIOCOOHOCTHM IIOHHMAaTh W TPUHHAMATh MOTHUBEI, HaMEPEHHMS, JIOTUKY WU
apryMeHTHI IPYTUX TIPY aHAlM3e Pa3IHIHEIX BUNOB y4eOHOH eATENBHOCTH;,

2) NaTpHOTHYECKOT0 BOCIIUTAHHSA:

[IEHHOCTHOTO OTHOLIEHHsS K MCTOPHYECKOMY U HAyIHOMY HACIEHIO
OTEYECTBEHHON XUMMUHU;

YBaXEHHUs K IIPOIlecCy TBOPYECTBA B OONACTH TEOPUH W IMPAKTHIECKOIO
IPHUMEHEHUST XAMHH, OCO3HAHHA TOTO, 4YTO JOCTIIKCHHS HAayKW €CTh Pe3yNbTar
JUTUTENbHEIX ~ HAOMIONEHMH, KPOIOTIMBEIX OKCIEPUMEHTAIBHBIX  IIOUCKOB,
IIOCTOSIHHOTO TPYJla YYEHBIX U IIPAaKTUKOB,

UHTEepeca U II03HaBATEFHBIX MOTHBOB B IIOJIYYEHUH U IIOC/IEAYIOIIEM aHATH3e
MH(GOPMAIIUHK O TIEPENOBBIX JOCTHKCHHUAX COBPEMEHHOM OTEUECTBCHHON XUMHH;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIHTAHHS:

HPaBCTBEHHOT'O CO3HAHUSA, 3TUYECKOr0 ITOBEICHUS;

CIIOCOOHOCTH OIIEHHBATh CUTYaIlWH, CBI3aHHBIE C XUMHICCKUMU ﬂBﬂeqHﬂMH,
U IPUHAMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHUPYSICH Ha MopanLHo-HpaBCTBgeHHBIe
HOPMBI U LIEHHOCTH; j

FOTOBHOCTH OLIEHWBATH CBO& IIOBENEHHE M IIOCTYIKA CBOUX TOBApHUINEH C
MO3MIIAN HPaBCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHE TIOCIECTBHI 3TUX
ITOCTYIIKOB;

4) dopMupoBaHUs KYJIbTYpPhbl 310POBbsI:

[OHMMaHWs IIeHHOCTe# 370poBoro u Oe3omacHoro obpasa JKU3HH,
HeoOXOIUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (bnauquKQMy 5
[ICUXHUYIECKOMY 3[I0POBEIO; |

COOMIONEHNs TpaBuil Oe30macHoro ofpalleHus ¢ BeIleCTBaMK B OBITY,
[TOBCEIHEBHOM XU3HH B B TPYIOBOM NEATENHHOCTH,

MMOHMMAHUS IEHHOCTH TMPABWJI HWHAWBUAYAJbHOTO M  KOJIEKTHBHOTO
6e30MaCHOTO MOBEACHNS B CUTYAIUIX, YTPOKAIOIINX 310POBBIO 1 KU3HU JIOACH;

OCO3HAHWS TIOCIEICTBUM U HENPHATHS BPEIHBIX HPUBBMEK (YHOTpEOIeHHS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHUS); ‘:

5) TpyAOBOr0o BOCIIMTAHMSA: !

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-UCCIIeJOBATENLCKON
JIeSTETBHOCTH, OOIIECTBEHHO IIOJ€3HOM, TBOPYECKOM ¥ JAPYIMX BHIAX
TeSITeTEHOCTH, '

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B pEILICHAM IPaKTUYECKUX 3a/ad
COLMATBHOMN HAIPABIEHHOCTH (B paMKax CBOETO KIacca, IIKOJIbL); |



WHTepeca K MPaKTHUECKOMY H3yUeHHUIO MPOQeccHi pasiuiHOro poaa, B TOM
qpcIIe HA OCHOBE MIPUMEHEHUS! [IPSIMETHBIX 3HAHUH 110 XUMUH,

yBaKEHUS K TPy, JIFOJSIM TPyIa 1 pe3ybTaTaM TPYZOBOH NEATENbHOCTH;

[OTOBHOCTH K OCO3HAHHOMY BEIOOpY MHIMBHIyaIbHOM TPacKTOPUH
obpaszoBanusi, Oydymed HpodeccHu U pPeanu3alnu COOCTBEHHBIX JKU3HECHHBIX
IIAHOB C YIETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUH, I/IHTepeCOB U
noTpeGHOCTEH 00IIECTBA,

6) 3KO0JIOrHYECKOro BOCIIUTAHHSA:

9KOJIOTHUECKH I[eJecO00Pa3sHOro OTHOLIEHHsS K IPHPOAE, KaK HCTOTHHKY
CyIIIECTBOBAHUS KU3HU Ha 3eMIIe;

NOHMMaHMsI TIOGATLHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIMSHUA
SKOHOMMHYECKUX [IPOIIECCOB HA COCTOSHHE IPUPOJIHOH 1 COLMATBHOM CPENIEL,

OCO3HAHWS HEOOXOMMMOCTH MCIIONb30BaHMA —JTOCTHXECHUN XUMAA IS
pelleHHs BOIPOCOB PaI[MOHAIIBHOTO IIPHPOOIOIB30BAHHS;

AKTWBHOTO HENpUATHS JOeWCTBUH, MPUHOCANIAX BpeI OKpyKaroulei
IIPUPOMHON Cpefle, yMEHHs IPOTHO3MPOBATH HEONAroNpHATHBIC 3K0norH§eCKne
MIOCIeICTBYS IIPEANPAHAMASMBIX JEHCTBAM U IIPENI0TBPAIIATh UX;

HaJIA4Us PA3BUTOTO YKOJOTHYECKOTO MBIIIICHHUS, HKOJIOTUYECKOM KyJIBTypBI
OTIBITa JeSITeITIHOCTU HKOJIOTHUECKON HaIpaBJIeHHOCTH, yMEHUS
PYKOBOJICTBOBATECS. MMH B IIO3HABATCIBHOM, KOMMYHMKAaTUBHOM M COIMAIBHOH
IpaKTHKe, CIOCOOHOCTH ¥ YMEHWs aKTHBHO TMPOTHBOCTOATE — HICOJOTHH
xeMooouH; ‘:

7) IeHHOCTH HAY4YHOI0 NO3HAHHS: |

c(OPMHUPOBAHHOCTA MHPOBO33PEHKS, COOTBETCTBYIOLIErO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON IPAKTHKIL; |

[TOHMMAHWS CIEeNHGUKE XWAMHM KaK HayKH, OCO3HaHMA €€ pomd B
hOPMHIpPOBAHKY DALMOHATEHOTO HAYYHOrO MBIIIIEHAS, CO3MAHMH IEJIOCTHOTO
IpeJICTABIEHHs 00 OKPYXKAIOIIEM MHUpPE Kak O IMHCTBE IIPUPOIBI U HEIOBCKE, B
[IO3HAHUM IPUPOIHBIX 3aKOHOMEPHOCTCH M PEIICHHUH mpobiemM coxpaHeHI/m
IIPUPOIHOTO PABHOBECHS,

yOexIEHHOCTH B 0CO0OW  3HAYMMOCTH XMMUM  IUIA COBPEMEHHOM
[(MBHJTH3AIMAN: B €8 [yMaHUCTHYECKO! HAIPaBIEHHOCTH U BaXXHOM POJIK B CO3MAHUH
HOBOH 6a3s MaTepHanbHON KyNbTYPBI, PEIIEHHH [I0OANbHBIX mpobieM
YCTOWYMBOTO PA3BUTHs YeJIOBEUECTBA — CHIPHEBOH, SHEpreTHYECKOH, MUIIEBOU 1
SKONOLIHEEcKOll 6e30IMacHOCTH, B DA3BUTHE MeJMIMHBI, OOeCTieueHH: yCIOBHHA
YCIIEIHOTO TPY/a ¥ 3KOTOIMUeCKH KOM(MOPTHOM KU3HH KaXA0r0 1IeHa 00II1eCTBa;

eCTECTBEHHO-HAYYHONM TIPaMOTHOCTHM: TIOHMMaHMS CYIIHOCTH METO/OB
[103HAHS, UCTIONB3yeMbIX B €CTECTBEHHBIX HAYKaX, CIOCOOHOCTH WCTIOJIE30BATH
[oJlydaeMble 3HaHWS [ aHANK3a U OOBICHEHHUS SBIICHUN OKPYIKaIOIero Mupa 1



IPOKMCXOAIMX B HEM M3MEHEHHH, yMEHNs [eaTh 0D0CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayYHBIX (DAKTOB X HIMEFOLIUXCS JIAHHBIX C LSIIBIO MOy ICHU ZIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOGHOCTH CaMOCTOSATENBHO HCIIONB30BaTh XWMUYECKUE 3HAHMS IUIA
peleHyst Tpo0NeM B pealbHBIX )KU3HEHHBIX CUTyalHAX,

WHTepeca K MO3HAHMIO U FICCIEN0BATEIbCKON NeATEbHOCTH;

FOTOBHOCTH M  CIIOCOOHOCTH K  HEMpPEepBIBHOMY 06pa30BaHmo "
CaMOOGPA30BAHMIO, K AKTHBHOMY IIONyYeHWIO HOBBIX 3HAHMM II0 XUMHH B
COOTBETCTBUH C )KA3HEHHBIMU TOTPEOHOCTAMY;

MHTepeca K 0COOEHHOCTSAM TPyJa B PaslMYHBIX Chepax 1pohecCHOHAILHON
NEeSTEbHOCTH. ’

METAIIPEAMETHBIE PE3YJIbTATDI

MeTanpeaMeTHBIE Pe3yIbTaThl OCBOSHHUS Y4eOHOTO MPEenMeTa «Xumus» Ha
YPOBHE CpPeHET0 00IIero 00pasoBaHus BKIIOYAIOT: |

sHaupMble U1 (DOPMHpPOBAHWS  MHPOBO33DEHHs  OOyHarOIIMXCH
MEKTMCIHILUTAHAPHEIE (MEXIPEAMETHBIE) OOIeHay HbIe MOHATHS, OTPaKAIOIINE
[1eOCTHOCT HAydHOH KapTWHBI MHpa H CHEHM(QUKY METOJIOB IO3HaHMA,
MCIIONB3YeMBIX B ECTECTBEHHBIX HayKax (MaTepus, BEINECTBO, SHEPIriud, ABJICHUC,
rporiecc, CHCTeMa, HaydHBIH (aKT, IPHMHLKII, THII0Te3a, 3aKOHOMEPHOCTD, 3aKOH,
TeOpHs, UCCIe0BaHNe, HaOIOIeHIE, I3MEPEHNE, SKCIICPUMEHT 1 OpyTue);

yHHUBepcabHble yueOHbIe NeHCTBHSA (IIO3HABATENBHBIC, KOMMYHHKATHBHEIC,

pETYISITUBHEIE), obecrieurBaroIIKe bopmupoBaHue (GyHKIIMOHAIBEHOM
[PaMOTHOCTH ¥ COLUAIBHOM KOMIIETEHIMH 00y 4atoIIIXCs; ,
CIIOCOOHOCTB 00yHJaroImxcs HCIIOIB30BaTh OCBOEHHBIE

MEKIUCIIUIUINHAPHEIE, MIPOBO33PDEHYECKIE 3HAHKUA W YHUBEPCAIBHBIC yqeGHLIe
JeHCTBUS B I03HABATEIBHON ¥ COL[UATLHON TIPaKTUKE.

MerTanpeaMeTHBIE PEe3yJbTAaThl OTPa)kaloT OBNIA/CHHE }’HI/IBepcaﬂBHHMI/I
yueOHBIMH  I103HABATENBHBIME, ~ KOMMYHWKATHBHBIMH U PEryJISTABHBIMU
JICUCTBUSIMU.

OsaageHue YHHBepCaJbHbIMH yueOHbIMHU O3HABaTeJIbHbLIMH
NefiCTBUSIMH: '

1) 6azoBble JIOTHYECKHE AeHCTBUS:

caMocCTOsTeNbHO  (GOpMYyJIHMpOBaTh W AKTyalu3upoBaTh mpobiemy,
BCECTOPOHHE € pacCMaTpUBaTh;

ompenenaTh IeNd IesSTeNbHOCTH, 3ajaBas TapameTpel ¥ KPUTCPHH 150'¢
JIOCTHYKEHUSI, COOTHOCHTD PE3YJIBTaThI AEATEIHHOCTH C IIOCTABICHHBIMH IIEJIAMU,

JICTIONB30BaTh TPY OCBOEHWH 3HAHUM IPUEMBI JIOTHIECKOro MBIIUICHHIT —
BBIIENSATh XapakTepHble INPU3HAKA MOHATHH U yCTaHABIMBATL HX B3aHMOCBS3b,

¥



JFICIIOJIB30BATh COOTBETCTBYIOIINE MOHSITHS I OOBACHEHUS OTIETBHBIX cpachOB 51
SIBIICHUU; ‘

BLIOMPATh OCHOBAaHHWA K KPUTEpUU NI KIacCH(QUKaIMU BEIICCTB U
XUMHAYECKUX PEeaKIi;

yCTAaHABIMBATh IPUUMHHO-CJIEACTBEHHBIC CBA3M MEKIY U3Y4acMBIMH
SABJICHUSIMUY;

CTPOHMTH JIOTHYECKHE pAcCykIeHus (MHIYKTHBHBIE, JCAYKTUBHBIC, 110
QHAJOTMH), BBIIBIATH 3aKOHOMEPHOCTH M IPOTHBOPCHHS B paccMaTpUBaeMBIX
ABIIEHUIX, HOPMYIMPOBATE BEIBOIBI U 3aKIIFOYCHIS,

IIPUMEHATH B MIPOIECCe TO3HAHWSI, UCIIONB3YEMbIE B XMUMUH CHMBOJHICCKIC
(3HAKOBBIE) MOJIETH, IPE0OPa3OBLIBATE MOJIEIbHBIE IIPECTABICHIA — XUMAIECKIH
3HaK (CUMBOJI) 3JIEMEHTa, XUMHUIecKas popmyIia, ypaBHEHHE XAMHAYECKOMN peaKkuu
— NP pEIIeHHH Y4eOHBIX IO3HABATENBHbIX M MPAKTHIECKHUX 3alat, IPUMEHITE
Ha3BaHHbBIE MOJEJIbHBIC MMPEACTABICHHUS ISl BBIABICHUSA XapaKTePHBIX HpI/IBHaKOB
M3y9aeMbIX BEIIECTB ¥ XUMHIECKAX PEaKIUH.

2) 6a30Bble HCCIe0BaTeNbCKHE IeACTBUSA:

BIIaJleTh OCHOBAaMM METOJOB HAy4YHOIO ITO3HAHHA BEIICCTB U XI/IMI/I‘-IGCKI/IX
peaKIUi;

hOpMyIHpOBATH LENH U 33291 UCCIIeIOBAHN, HCIIOJIB30BATh OCTABJICHHbIC
U CcaMOCTOSTENsHO CHOPMYIMPOBAaHHEIC BOIPOCEI B KaieCTBE MHCTPYMEHTA
[IO3HAHUS ¥ OCHOBBHI IJI (DOPMHUPOBAHMUS THIIOTE3BI 110 IMPOBEPKE MPABUIBHOCTH
BBICKa3BIBAEMBIX CYXKIECHHUH,

BIaeTh HABBIKAMM CAMOCTOSTENBHOrO IUIAHUPOBaHMA W IIPOBEACHIA
yIEHWYECKHK SKCIEPUMEHTOB, COBEPIICHCTBOBATE YMCHHS HaOJroaTh 32 X0I0M
IpoIecca, CaMOCTOATENbHO IPOTHO3UPOBATL €ro pesynbpTar, (hopMyIIEpOBaTh
0GOOIIEHNS ¥ BEIBOIBI OTHOCHTENBHO TOCTOBEPHOCTHU Pe3yIbTaTOB UCCICLOBAHNA,
COCTABIISATH 0OOCHOBAHHBIH OTYET O MpOIeNaHHOM paboTe; 1

IprOOpETaTs OIBIT yIEHUYIECKOU FCCIIENOBATENbCKOM U ITPOEKTHOM
JeITENFHOCTH, IIPOSBIATH CIIOCOOHOCTE M TOTOBHOCTE K CaMOCTOATCIBHOMY
TIOHCKY METO/I0B PELICHHs IPAKTUYECKHUX 38124, TPIMEHEHHIO pasiiIHbIX METONOB
TTO3HAHUS. |

3) paGora ¢ nHpOpMANHEi:

OPHUEHTHPOBATbCS B  PA3NMYHBIX HCTOYHHMKAX uadopManvy  (Hay4IHO-
TIOMyNApHAs JIATEpaTypa XMMHYECKOro COACPKAHUA, CIIPAaBOTHBIC mocoous,
pecypcsl VHTepHeTa), aHAIM3UPOBATH MHQPOPMAIIMIO PA3NIMYHEIX BUJIOB U (QOPM
IIpeJICTaBIICHHUS, KPUTHYECKHU OIIEHUBATh eé JOCTOBEPHOCTH 51
HEMIPOTUBOPEYUBOCTE;



(GOpMyIMpPOBATh 3aIPOCHl U MPUMEHSATH Pa3IMYHBIC METOABI TIPH HOHCKG 1
oT6ope WHQPOpPMALHMH, HEOOXOMMMOM U  BBIIONHCHI yueOHBIX 3az[a11
OIIpeIeIEHHOTO THIIA;

IpHOGPeTaTh OMBIT HCIONB30BAaHUSA HH(OPMAIMOHHO- KOMM}’HI/IKaTI/IBHHX
TeXHOJIOTHH ¥ Pa3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSTENBHO  BHIOMpaTh  ONTHMAIBHYIO  (opMmy HpeI[CTaBJIeHI/IH
MH(QOPMAITHH (CXeMBI, TPadHKH, THarpaMMbl, TAOIHUIIB, PUCYHKH A IpyTHe);

FICTIONB30BATH HAYYHEIH A3BIK B KA4ECTBE CPEJICTBA PU paboTe ¢ XUMHIYeCKON
pH(GOpManyeil: TPUMEHSTh MEXIPEIMETHbIE ((QU3MIecKue H MAaTeMaTHIECKUe)
3HAKU ¥ CUMBOJIEL, (QOpPMYIIBI, a00peBUaTyphl, HOMEHKIATYPY;

HCIIONB30BaTh U IIPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPECTBA
HATJISIHOCTH. ':

OBJ1aJeHne YHUBEPCaIbHbIMH KOMMYHHUKATHBHBIMH neficTBHSIMH:

3a/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMOU TeMBI B XO/I€ Iyajora  u/iinn
JWICKYCCHY, BBICKa3blBaTh  HJeM, (QOpMyIMpOBaTh  CBOM  HMPEAJIOKEHMIA
OTHOCHUTETHHO BBINOIHEHHUS MTPEIIIOKEHHOMN 3a/1a4H;

BEICTYIIATh C NPE3HTAlWell Pe3ysIbTaToOB MO3HABATENBHOU JIETCIBHOCTH,
[TOJIy<eHHBIX CAMOCTOSITENIEHO MITH COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHHH
XHMHUYECKOTO SKCIEPHMEHTa, [PaKTHIeCKOd paboThl [0 MCCIEI0BAHIIO CBOMCTB
M3ydaeMBIX BEIECTB, Pealu3aluy y4eOHOro IpoeKTa U hopMyIrpoBaTh BBIBO)J;BI
10 pe3ynbTaTaM MPOBEIEHHBIX MCCIEIOBAHUN MyTEM COTNIACOBAHMA MTO3UITUI B
xoze 00CyXIeHNs 1 00MeHa MHEHVSIMU.

OBJageHHe YHABEPCAILHBIMHA PeryIsiTHBHbIMH AeHCTBHAMA:

CaMOCTOSTENbHO IUIAHMPOBaTh X OCYLIECTBILITE CBOIO ITO3HABATCIBHYIO
JeSTeNBHOCT, ONpeleNss e Ledd M 3aja4yd, KOHTPONMpPOBaTeE M IO, MEpe
HeOoOXOIAMOCTH KOPPEKTHPOBATh IIPENJIaraeMblil  ajrOpUTM IeHcTBHA IIpH
BBITIONHEHUM y4YeOHBIX M MCCIENOBATENbCKUX —3a/ad, BEIOMpaTE Hambosee
5(h}EKTHBHBIM CIOCO0 HX pelleHds C Y9IETOM TMOJy4eHHS HOBBIX 3HaHU® O
BEII[eCTBAX ¥ XHMHUIECKUX PEAKITUIX;

OCYIIECTBIIATH CAMOKOHTPOIb CBOEH [ESTeIEHOCTH Ha OCHOBE CaMoanallisa 1
CaMOOIICHKH. |

NMPEAMETHBIE PE3YJbTATHI
10 KJIACC .

[TpenMeTHbIe pe3yJbTaThl OCBOGHHSA Kypca «Opranpdeckas —XUMUD)
OTPaXKaroT:

c(OPMUPOBAHHOCT ~ HPEJCTABICHUA O XAMWYIECKOH  COCTaBILAIOIIEH
€CTECTBEHHO-HAyYHON KapTHHEI MUPAa, POJIA XMMHUH B IIO3HAHMH SBJICHUH IIPUPOIBL,



B (OPMUPOBAHWM MBIIUIEHHS M KyJbTYpPBl JIMYHOCTH, €€ (byHKuHOHanBHoﬁ
IPAMOTHOCTH, HEOOXOAUMOH JUI PELIeHHs IPaKTHIECKUX 3a/iad 1 SKOIOrHaeCckn
000CHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO ¥ IIPUPOIHOM CPELIe;

BJaJeHre CHUCTEMOM  XWMHYeCKHMX  3HaHWH, KOTOpas  BKJIIOHaCT:
OCHOBOIIOJIATAONINAE TIOHATHSA (XUMHUYECKUM OJJIEMEHT, aToM, JJIEKTPOHHAA
000JI04Ka aTOMa, MOJIEKYJIa, BAJIEHTHOCTD, SJIEKTPOOTPULIATEIBHOCTD, XUMUICCKAd
CBA3b, CTPYKTypHas ¢opMyna (pasBEépHyTas U COKpalEHHast), MONb, MOJISIPHAs
Macca, MOJIIPHBIHA 00BEM, YTIIEpORHEIH CKeJeT, PYHKIHOHANIbHAS IPYIITa, pam/IKan
F30MepHs, H30MEPBI, TOMOJIOTUIECKHHA Psifl, TOMOJIOTH, YyIIIEBOIXOPOAEL, KUCIIOPOZL ¥
a30TCOlepKalllie COeOUHEHWs, MOHOMEp, IOJIMMep, CTPYKTYpHOe 3BEHO,
BBICOKOMOIIEKYJISIDHEIE COGIMHEHWs); TEOPHH M 3aKOHBl (TEOPHI CTPOSHHS
opranudeckux BeiiecTB A. M. byTiepoBa, 3aKOH COXPaHEHHS MAaCChI BEITECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUH A3BIK XMMUH; MHMPOBO33PEHTICCKHC 3HAHMUL,
JIeXalle B OCHOBE ITOHMMAHUS INPUYMHHOCTA M CHUCTEMHOCTH XUMHICCKHX
SBICHWH, (AKTONOTHYECKHE CBEIEHHS O CBOWCTBAX, COCTaBe, IOTYdICHHM H
6e30MaCHOM HCIIONB30BAHAY BAXKHEHMIIAX OPraHWdecKHX BeImecTB B OBITY M
IPaKTHYECKON IeSTEIbHOCTH YEeTI0BEKa;

chOpMHUPOBAHHOCTh YMEHHM BBIABISTH XapAaKTEPHBIE TPU3HAKH TTOHATHH,
yCTaHABIMBATH WX B3aUMOCBA3b, MCIOJB30BaTh COOTBETCTBYIOIINE TIOHATHA MY
OIMCAHWM COCTaBa, CTPOCHHUS I TIPEBPAIeHHI OPraHIYeCKUX COSMHEHNH; '

c(hOPMHUPOBAHHOCTE YMEHMM MCIIONB30BATh XMMHUYECKYIO CHMBOJHMKY LA
COCTaBJeHUsI MOIEKYNSPHBIX M CTPYKTYPHBIX (pa3sBEPHYTOH, coxpameHHon)
QOpMyT OpTraHMYEeCKMX BIIECTB M YPaBHEHHH XMMHYCCKHX peaKiuii,
M3rOTaBIMBATE MOJEIN MOJIEKYJI OpPraHMY9eCKMX BEIIeCTB AJI WIUTIOCTpaly HX
XUMHUYECKOr0 U IPOCTPAHCTBEHHOI'O CTPOCHHUS, :

c(hOPMUPOBAHHOCTh yMEHHH yCTaHABIMBATE MNPUHAIJIEKHOCTH H3YHCHHBIX
OPraHWYECKMK BEIIeCTB II0 KX COCTaBy MW CTPOCHHIO K OIpeIeIEHHOMY
KJIACCY/TpYIIe COeAMHEHHH (YrIeBONOPOIBI, KHUCIOPOA K a30TCOINCPKAIINe
COeNMHEHNs, BBICOKOMOIEKY/IApHBIE COCIMHEHWs), JAaBaTh MM HasBaHHUA IO
cuctematuueckoii HoMmeHknarype (IUPAC), a Takke IPUBOJMTE TPUBHAJIBHBIE
HA3BAHMS OTHEIbHBIX OPTaHMYECKHX BEIIECTB (STWIEH, MPOMMIEH, aleTHIICH,
STHJIEHTJIVKONb, TIUIEPUH, (eHol, GopManbIerul, aueTalbACrul, MypaBbHHAs
KUCIIOTa, YKCYCHAs KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEapHHOBAS KUCIIOTa, ITIFOKO034,
dhpyKTO3a, Kpaxmall, LeIIE0I03a, TIIALKH); :

c()OPMHUPOBAHHOCTh YMEHHsS ONpPENENATh BHUIbI XAMHWYECKOH CBSI3H B
OPTraHWYECKIX COSIUHEHHAX (OIMHAPHbIE U KpaTHEIE);

cOPMHUPOBAHHOCT yMEHHsS TPUMEHSTE IOJIOKEHUT TEOPHH CTPOCHHA
opranmyeckux BemecTs A. M. ByTieposa it 00BACHEHU 3aBUCUMOCTH CBOI/ICTB

BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXpaHCHUSA MaCChl BEIICCTB;
¢



cOPMHUPOBAHHOCTH YMEHNH XapaKTEpPHU30BaTh COCTaB, CTPOSHUE, PU3NIECKUE
U XUMHYECKHE CBOMCTBA THUINUYHBIX MPEACTaBUTENEH pa3IUYHBIX KIACCOB
OpraHHYECKHX BEIEeCTB (METaH, 3TaH, 3TUJIEH, IIPOIHJIEH, alleTUiIeH, Oyranuen-1,3,
MeTunOyTanues-1,3, 6eH30I1, METAHOII, STAHOJ, STUIEHIIHKOIb, TIUIEPUH, GEeHOI,
areTajIbIerul, MypaBblHAS U YKCYCHasI KUCIIOTHI, TTIIOKO3a, Kpaxmall, LeJIII0JI03a,
aMHUHOYKCYCHasI KHCJIOTa), WUIFOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXKIY HUMHU
YpaBHEHUSIMH COOTBETCTBYIOIIMX XHMHWYECKHMX PpeaKlui ¢ MCIONIb30BaAHUEM
CTPYKTYPHBIX (HOpMYII;

ChOPMHPOBAHHOCTh YMEHUS XapaKTEePU30BaTh UCTOYHUKH YIIIEBOIOPOIHOTO
ChIpbs (He(Th, IPUPOIHEIH I'a3, YTOJb), CIIOCOOB! UX IepepaboTKu U npaKTquCKoe
IpUMEHEHUE MTPOTYKTOB IepepaboTKY; ‘

COPMUPOBAHHOCTh YMEHHUH TPOBOAUTH BBIYMCIEHUA [0 XUMHICCKUM
ypaBHEHMAM (Macchl, 065HEMa, KOMMYECTBA MCXOQHOTO BEIeCTBA WIX TPOIyKTa
peakIuy Mo W3BECTHBIM Macce, 00bEMY, KOIMYECTBY OHOTO M3 UCXONHBIX BemeCTB
WY TIPOAYKTOB PEaKIIUN);

chOPMHUpPOBAaHHOCTE yMEHHUM BIaJeTb CHCTeMON 3HaHMA 00 OCHOBHBIX
METO/aX HAYYHOIO IMO3HAHUS, UCTIONB3YyEeMbIX B XUMHUU IIPY M3YYECHUH BEIIECTB U
XUMUYECKUX SBICHU (HaOMII0IeH e, H3MEPEHHE, SKCIIEPUMEHT, MOIEIUPOBAHKE),
HCIIONB30BaTh CHCTEMHBIE XMMHUYECKHE 3HaHUS U IPUHATHS DpEIICHWHA B
KOHKDETHBIX JKM3HEHHBIX CHTyallUsX, CBA3aHHBIX C BellecTBaMM M HX
IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTH YMEHMM COOMI0IATh IIPABHIIA TIONb30BAHMA XUMIIECKOH
IIoCyoif M 1TabopaTopHBIM OOOpYIOBaHHEM, a Takke MNpaBuia oOpalleHus ¢
BEIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMHE IO BBIIOJHEHHIO J1aOOPaTOPHBIX
XUMHUYECKIX OIBITOB;

cOPMHPOBAHHOCTh YMEHHM IUIAHHPOBATh U BBIIOJNHATE XUMUYCCKUH
SKCIEPUMEHT (TPeBpaIleHNs] OPraHUYECKUX BEIIECTB MIPY HarpeBaHUH, nony;quHe
STHJIEHA ¥ U3YYEHHE ero CBOMCTB, KAaUECTBEHHBIE PEAKIUU OPraHIMISCKUX BEIIECTB,
IleHaTypalus OelIKOB IIPY HArPEBAHHH, [IBETHBIE peaKIin OEIKOB) B COOTBe’lt“CTBI/II/I
C TpaBWIAMH TEXHUKW O€30IaCHOCTH IIpH OOpallleHWH C BEIIeCTBAMU U
1abopaTopHEIM  00OpPYZOBaHHEM, MPEACTABIATh pPEe3yNbTaThl XMMHYECKOTO
SKCIIGPIMEHT2 B (OpMe 3alCH ypaBHEHHH COOTBETCTBYIONIIMX DPEaKuuil H
(bopMyIHpOBaTh BEIBOJIBI HA OCHOBE 3THX PE3YIBTATOB;

cOPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHATU3UPOBATE XUMHIECKYHO
HHDOPMALIMIO, TIOTYYaeMylo W3 pasHbIX MCTOYHHKOB (CpeicTBa MaccOBOM
uadopMaruu, MIHTepHeT U IPYTIHX); ‘

cOPMUPOBAHHOCTE ~ yMEHHH  coOmomare — TpaBUia 5KOJIOTHYECKH
I1e7ecO00pa3HOro MOBe[eHUsT B OBITY M TPYJOBOW JAESITSIBHOCTH B IEISIX
COXpaHEHMs CBOETO 3I0POBbsl U OKPY)KaOIeW MPUPOIHOHM Cpellbl, OCO3HABATH

¥



OTACHOCTh BO3IEHCTBHS HA JKUBBIE OPTaHH3MBI ONPEASTIEHHBIX opraHmeCKHx
BeIecTB, MOHMMAs cMbIch rokasaTtens ITIK, moscHATE Ha mpEMepax cnoco6m
YMEHBIIEHUsT U TPEJOTBPAILCHHUS HX BPEIHOTO BO3NEHCTBUSI Ha OpraHu3M
YeII0BEKa,; |

JUIs OGYYAIOIUXCS C OTPAaHMYEHHBIMI BO3MOXHOCTAMU 370POBBA: yMCHHE
PUMEHSTh 3HAHWS 00 OCHOBHBIX JIOCTYIIHBIX METOJaX IO3HAHMA BEIICCTE U
XVMHAYECKUX SBICHUH,

JUIS CHEMBIX M CNa0OBUIAIAX OOydaroluxcd: yMEHHE HCIIONb30BATE
penbe(hHO-TOUEUHYI0 CHCTeMy 0003HaYeHUH JI. Bpaitns s 3anucd XUMAIECKHX

hopmyL.
11 KJACC

IlpenMeTHBIE pPE3yNbTATBl OCBOGHMA Kypca «Obmas W HeopraHw4deckas
XUAMUS» OTPaXaroT: _

cthopMUPOBAHHOCTD IIPENCTaBIEHUN: O XAMAYECKOU COCTaBJmﬁomeﬁ
eCTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, POJIY XMMHUH B TIO3HAHKH SIBJIEHUM HpI/IpOlIBI
B (OPMHpPOBAHHWE MBIIIEHUS U KyJIbTyphbl JIMIHOCTH, eé (QYHKIIMOHAJIBHOH
IPAMOTHOCTH, HEOOXOAUMOMN sl PEIIeHHs MPAKTHICCKUX 3a/aT ¥ 5KOJIOTHYECKU
060CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO ¥ IPUPOHOM CPELE;

BIAJEHAE  CHCTEMOM  XMMHYCCKUX 3HAHWWA, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraolMe TIOHATHA (XMMHWYECKUN 3JIEMEHT, aTOM, M30TOIl, S-, P-, d-
SIEKTPOHHBIE OpOWTan{ aTroOMOB, HOH, MOJIEKyna, MOID, MOJISIPHBIA  00BEM,
BAJIEHTHOCTD, DJIEKTPOOTPULATENLHOCTD, CTEIIEHb OKHUCIICHH, XHMW{eCKaﬂ CBSI3b
(KoBaJleHTHas, HOHHAs, MeTaJlIN4ecKas, BOJIOPOJIHAS ), KpUCTAIUTNIECKAs pemeTKa
THIOBl XAMHYECKUX  pEakiuif, pacTBOp, OJEKTPOIMTBHI,  HEIJICKTPOJIUTEL
SIEKTPOIMTHUECKAsT VCCOLMALNS, OKHCIHUTENb, BOCCTAHOBUTCIID, CKOPOCTE
XAMAYECKOW peaklnd, XUMHICCKOe paBHOBECHE); TEOPHH K 3aKOHBI (Teopus
HIIEKTPOTUTUYECKON ITHCCOLUAINH, [IEPUOIUYECKUM 3aKOH 1. 1. Meunneneesa,
3aKOH COXPAHEHUS] MaccChl BEIIECTB, 3aKOH COXPaHCHUA M IpeBpaIleHHs SHEPTUH

IIpA XUMHYECKUX peaKIusax), 3aKOHOMEpPHOCTH, CHUMBOJHYECKUHA fA3BIK XUMHH,
MHPOBO33pEHYECKHE 3HAHMS, JIeKAIle B OCHOBE IOHMMAHUA HpI/I‘II/IHHOCTH il
CHCTEMHOCTH XUMUYECKUX SBIICHHH, (aKTOIOTHYECKHe CBEACHHSI O CBOWCTBAX,
cocTaBe, MOIYyUEHIH U 6e30I1aCHOM HCIIOJIB30BAHNI Ba)KHEHIIINX HEOPTaHMIECKUX
BEIIIECTB B OBITY ¥ MIPAKTUIECKOH EATEIBHOCTH YEJI0BEKa;

chOpPMHUPOBAHHOCTh YMEHWH BBIBIATE XapaKTCPHBIC IpPU3HAKYA OHATHH,
yCTaHABIMBATH WX B3aMMOCBA3b, UCIIONB30BAaTh COOTBETCTBYIOMIMC TIOHATHUS TIPU
OTIMCAaHMUY HEOPTaHUUECKHUX BEIISCTB U UX [IpeBpalleHIH; !

chOpMUPOBAHHOCTE YMEHHMH HCIIONB30BATh XUMHUICCKYIO CI/IMBOJII/IKy IS
cocTaBieHuss (GopMmyia  BEIIECTB U ypaBHEHHH  XMMHYCCKHX peammn



cuctemarndeckyto Homenknatypy (IUPAC) u TpuBranbHbIE Ha3BaHUA OTACIBHBIX
HEOpraHWYeCKUX BelecTs (yrapHbd ras, YIIEKHCIIBIM T'a3, aMMHUaK, rameéHas
M3BECTh, Heraménas n3BecThb, IUTheBas COAa, MUPUT U Ipyrue);

c(hOpPMHUPOBAHHOCTh YMEHHH ONpPEACILITh BAICHTHOCTD U CTEIICHE OKHCITEHHUS
UMAYECKAX 3JIEMEHTOB B COEIMHEHMSX PasMYHOTO COCTABa, BHJ XUMUIECKOH
cBsi3U (KOBaJIeHTHAs, MOHHAs, METAIIINIECKad, BOJOPOMIHAs) B COCAMHCHUSX, THII
KPUCTAIMIECKOX PEIIETKH KOHKPETHOIO BEIICCTBA (aToMHad, MoneKyILﬁpHa;{,
MOUHAS, MeTaIHdecKas), XapakTep cpelibl B BOJHBIX PacTBOPaX HEOPraHMICCKIX
COEMHEHUH; ‘

c(hOopMUPOBAHHOCTH YMEHHUI yCTaHaBIMBATh TIPUHAAJIEKHOCTD
HEOpraHWYecKUX BEIIECTB 10 KX COCTaBy K oIpesieNéHHOMY KIIaccy/TpymIe
coenuHeHnit (IPOCTHIE BEIECTBA — METAIUIBI M HEMETAJlIbl, OKCHUBI, OCHOBAHUA,
KHMCIIOTHI, aM(OTEpHBIE THIAPOKCHIBL, COJIH);

c(hOpPMEPOBAHHOCTb YMEHHH PACKPBIBATH CMBICT IIEPUOAMHEECKOTO 3aKOHA .
. MenmeneeBa 4 JEMOHCTPHAPOBATh €TI0 CUCTEMAaTU3UPYOTIYIO, O6’b$ICHI/ITeJ'IBHyIO
1 IPOTHOCTHYECKYIO QYHKITHH,

c)OPMHPOBAHHOCT YMEHHH XapakTepu30BaTh OJIEKTPOHHOE  CTPOCHHUC
ATOMOB XHUMITIECKHX 3ieMeHToB 1—4 mepronoB IlepHonuyecKol CHCTEMBI
xuMmudeckux snemenTtos JI. M. MenpeneeBa, HMCIONb3ys IOHITHA «S-, P-, d-
3IIEKTPOHHBIE OPOUTAII, «IHEPTETHIECKHE YPOBHID), OOBSICHATH 3aKOHOMepHOCTI/I
A3MEHEHHS] CBOMCTB XMMUYECKMX 3JIEMEHTOB M UX COSIUHCHUH IIO nepno;IaM %4
rpymnmnam [leprofndecKor CHCTeMbl XUMUIECKUX SJICMECHTOR . . MeHﬂeneeBa

chOpMHUPOBaHHOCTE ~ YMEHHH  XapaKTepu3OBaTh (ommcHIBaTh)  OOIIHE
XUMIUECKHe CBOMCTBA HEOPraHWYeCKWX  BEIIECTB  PA3IMYHBIX  KIACCOB,
IOATBEPKATh CYIECTBOBAHME TEHETHUCCKOH CBS3H MEXIY HEOPTaHUYECKUMHU
BEIIECTBAMH C IIOMOIIBIO YPaBHEHUH COOTBETCTBYIOMMUX XUMHUIECKUX peaxIuii;

c)OPMUPOBAHHOCTE YMEHHMs KIACCHQUIMPOBATH XUMHUHYECKHE peakiii o
pa3IMYHBIM MpH3HAKaM (YMCITy M COCTaBy peardpyroliix BEIICCTS, TEeTLIOBOMY
3(hdeKTy peaKiiy, U3MEHEHHIO CTEICHEH OKWCICHHUs SICMCHTOB, O6paTI/IMOCTI/I
peaKiuy, YUacTHIO KaTaln3aTopa);

c(OPMHUPOBAHHOCTE YMEHHH COCTaBIATh YPABHCHHA peakIuil pa3IHIHbIX
THIIOB, TIOJNHBIE U COKPAIEHHBIE yPaBHEHUs PeaKIi HOHHOTO oOMeHa, YIYUThIBas
YCIIOBHS, TIPY KOTOPBIX 3TH PEAKIIMK MIYyT 10 KOHIIA, i

c(hOpMHUPOBAHHOCTE YMEHHH IIPOBOAWTH  PEAKIMH, nonTBepmnaromne
KAYeCTBEHHBIH COCTAB PA3NWYHBIX HEOPraHWYEeCKHMX BEIIECTB, PaclO3HaBaTh
OTIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPax Heopraﬂuqecmx
BEIIIECTB;



cDOPMHpPOBAHHOCT ~ yMEHMH  pacKpeiBaTh  CYIIHOCTb  OKHCIHMTCIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUil MOCPEACTBOM COCTABJICHUA JIEKTPOHHOTO OanaHca
3TUX peaKiui;

c(OPMHIPOBAHHOCTE yMEHUH 00BSCHAT 3aBUCUMOCTE CKOPOCTH XAMHIECKON
pEaKIUH OT PasIMYHBIX PAaKTOPOB; XapaKTep CMEIICHUT XUMUIECKOTO PaBHOBECHUS
B 33BHCHMOCTH OT BHeIIHero Bo3aeitctaus (mpuHuu Jle latense);

chOpPMHUPOBAHHOCTE yYMEHMH XapaKTepu30BaTh XUMHUIECKHE IPOLECCH,
JleKAIEe B OCHOBE [IPOMBIIUIEHHOTO IIONyHYeHHs CEPHOH KHMCIOThI, aMMHAKa, &
Taxke CHOPMUPOBAHHOCTb NPEICTABIEHUN 00 OOIIMX HAyYHBIX NPHUHITUIAX K
SKOJIOTHYECKHX IIpobieMax XUMUYECKOT0 IIPOU3BOICTBA, |

c(OPMHUPOBAHHOCTh YMEHWH MPOBOAWUTE BBIYHCICHHUA C HCIIONB30BAHAEM
OHSTHS «MaccoBasi oISl BEIECTBa B PACTBOPEY, 00BEMHBIX OTHOIICHAH] T'a30B P
XMMUYECKIX PEakKIWsX, Macchl BellecTBa WM o0BEMa rasoB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM 00BEMY OZHOTO U3 y4acTBYIOIIMX B PEAKIHH
BeIlecTB, TEIIOBOro >(Q(eKTa PeaKi[My Ha OCHOBE 3aKOHOB COXPaHCHMS MAacChl
BEIL[ECTB, IPEBPAILCHUS X COXPaHEHUS SHEPTUH;

c(hOPMHPOBAHHOCTD YMEHUH COOII0NATE MPABUIIA TIONE30BAHMA XUMUIECKOH
mocyno#f m naGopaTopHBIM OOOpYIOBaHHEM, a& TAKXKE IpaBuUia oGpamienust ¢
BEIECTBAMH B COOTBETCTBHUU C HHCTPYKIMSMU IO BBIMOJTHEHHIO 71a00paTOPHEIX
XUMHYECKUX OIIBITOB,

c(OPMHUPOBAHHOCTh YMEHWH IUIAHHPOBATh W  BBINOIHATH XAMHYECKUH
SKCIIEpUMEHT (pa3/ioXkeHHe MEePOKCHIa BOJOPOAa B MPHUCYTCTBUM KATallM3aTopa,
ompeJieleHHe CPeIbl PAacTBOPOB  BEHIECTB C  IIOMOIIBIO YHHBEPCAI[bHOTO
WHMKATOPA, BIUSHIE Pa3iINYHBIX (HaKTOPOB Ha CKOPOCTH XUMHYECKOH peaKIuy,
peakliyi WOHHOrO OOMeHa, KadeCTBEHHBIE pEaKuuy Ha cynbbar-, kapboHaT- U
XIIOPH/I-3HAOHBI, Ha KATHOH aMMOHHs, PCIICHHe SKCIEPUMECHTATBHBIX 3a/at o
remam «MeTtamiey U «Hemeramnasl») B COOTBETCTBHH C IpaBHIaMM TEXHHKH
6e30MacHOCTH TIPY OOpAIEHNH C BELIECTBAMHU U JIA0OPaTOPHBIM o6opyzLOBaiHHeM,
IPEeICTABNATh PEe3yIBTaThl XMMHYIECKOTO OKCICPHAMEHTa B Gopme 3amUCH
ypaBHEHHH COOTBETCTBYIONMX PeaKLyit i pOpMYTHPOBATE BRIBO/IB! Ha OCHOBe 3TUX
pe3yIbTaTOB;

c(OPMUPOBAHHOCTE yMEHWH KPUTHYECKH aHAIM3HPOBATE XI/IMquCKon
pHQOPMAIIHIO, [ONydaeMyl0 13 pasHBIX WMCTOYHHKOB (cpencTBa MaccoOBOU
KOMMYHUKAIUU, VIHTepHeT ¥ IpYyTUX); ,

cOPMHUPOBAHHOCT ~ YMEHHH  COOMIOZaTh — TPABHIA 3KOI[OI‘H‘-IGCKI/I
I1eleco0BpasHOr0 TOBeleHHsT B OBITYy M TPYHOBOM HESTCIBHOCTH B TeNsIX
COXPAHEHHS CBOETO 3IOPOBbA M OKPYKaoIIeH TIPUPOJHON CpesIbl, OCO3HABATH
OIACHOCTD BO3EHCTBUS Ha JKUBBIE OPTaHI3MBI ONPENeIEHHBIX BEIIECTB, IOHMMAs



cMmbict Tokazatens IIJK, IOSCHATH Ha IpUAMepax CIOCOOHI yMEHBIIEHHS. |
IIPEeIOTBPAIIeHNS UX BPeAHOIO BO3JEUCTBHS Ha OpraHu3M 4EJIOBEKa,

I 00yJaroIUXCsl ¢ OTPaHWMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS: yMeHHe
IPUMEHSTh 3HAHWS 00 OCHOBHBIX [OCTYITHBIX METOJaX IO3HaHUA BEIIECTB U
XUMHWYECKUX SBICHUM, |

JUIS CIENBIX M CHa0OBHOANMX OO0y4arolUXcsd: YMCEHHE HCIIONIB30BaTh
penbeGHO-TOUeHHYI0 ciucTeMy ob6o3nadenuit JI. bpaiis Uit 3amucl XUMAICCKUX

dopmyIL.
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