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IOACHUMUTEJ/IbBHASA 3ATIINCKA
Pabouasi mporpamma 1o Xxumuu (6a30BbIid YPOBEHB) Ha YPOBEHb CPeIHEr0
ob1iero obpa3oBanus s obyuatoruxcst 10—11-x kinaccoB pa3paboTraHa B
COOTBETCTBUU C TPeOOBaHUSMU:

» ®enepasbHOr0 3akoHa 0T 29.12.2012 No 273-®3 «O6 obpa3oBaHuu B
Poccuiickon ®Penepariun» (B JeWCTBYIOIEN peaKiiN)

emipuKaza MwuHOOpHayku oT 17.05.2012 Ne 413  «O6 yTBepKaeHUU
denepasbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHjapTa Cpe/iHero o01ero
oOpa3oBaHUsi» (C U3MEHEHUsIMM, BHECeHHbIMH_MpPHUKa30oM MUHODPOCBeIeHNs OT
12.08.2022 Ne 732);

e mpukasza Munnpocsemenus oT 18.05.2023 No 371 «O6 yTBep)KIeHUU
denepanbHOM 06pa3oBaTe/IbHOM TIPOTPaMMBbI Cpe/IHeTo 0011[ero 0Opa30BaHUsI»;

e mpuka3a MunnpocBerienns oT 22.03.2021 Ne 115 «O6 yTBep)kaeHUH
[Topsifka OpraHW3al[id W OCYIIeCTB/IEHHS 00pa30BaTe/IbHOW eSITe/TbHOCTH I10
OCHOBHBIM 00111e00pa30oBaTeIbHBIM MPOrpaMMaM — 00pa30BaTeIbHLIM TTPOrpaMMaM
Hava/IbHOTO 00I1[ero, 0OCHOBHOTO 0011[eTo U cpeiHero o0imero o6pa3oBaHus»;

*CIT  2.4.3648-20 «CaHWTapHO-3MU/IEMHOJIOTHYECKHe  TpeboBaHUS K
OpraHu3alissM BOCTIMTaHUSI U O00yueHHs, OTAbIXa W O03[]0POBJIeHUsI JleTell U
MOJIOZIEXXU», YTBEPK[€HHBIX_I0CTaHOB/IeHMEeM TJIaBHOI'O CaHWTAapHOrO_Bpaya OT
28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urueHnueckre HOPMaTHBBI W TpebOBaHUSA K
obecrieueHuto 6e30macHOCTH U (MK) 6e3BpeAHOCTH /1Sl uesioBeka (haKTOPOB CpeJibl
oOuTaHUs», YTBEP)K[eHHBIX_II0CTAHOBIEHWEM TIJIaBHOTO CAHWTADHOTO Bpaya OT
28.01.2021 No 2;

* KOHLIEMMA  MpenojaBaHusi xuMuu B Poccurickou — ®Depeparum,
yTBepK/leHHOM__pacnopsbkeHreM IIpaButenbctBa ot 09.04.2016 Ne 637-p; []
denepanbHOL pabouetli MporpaMMbI 10 YUeOHOMY TIPeIMETY «XUMUSD».

* [Toso>keHusi o pabourx TporpaMMax y4eOHBIX TpeAMeTOB, KypCOB U
MoOAy/iel, yueOHBIX KypCOB BHEYPOUHOIi essTeslbHOCTH B MAQY rumMHa3uu

Nel6 ropoga Tromenu (npukas ot 17.08.2023 Ne 117-0p)

Pabouas mporpaMma  OpHMEHTHpOBaHa Ha  I[eieBble  TPHOPHUTETHI,
cchopmypoBaHHbBIe B (peepanbHOM paboueii TporpaMme BOCIIMTAHUS U B paboueit
riporpamMme Bocriutanusg MAQOY rumHasuu Nel6 ropoza TromeHu.

[lporpaMmma 10 XWMHKM Ha YypOBHe cpefgHero ob6ijero o6pa3oBaHus
pa3paboraHa Ha ocHoBe ®PezsepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpa3zoBaHuu B Poccuiickoii @eseparin», TpeboBaHU K pe3y/bTaTaM OCBOEHUS
denepanbHOli 00pa3oBaTe/lbHOM TMpOrpaMMbl cpefHero o06iero o6pa3oBaHUs
(®OIT COO), nmnpexncraBaeHHbIx B  @DefepasbHOM  TOCYJapCTBEHHOM




obpasoBaresibHOM ctaHzapte COO, ¢ yuétom KoHijemniuu nperojaBaHyst yueOHOT0
npeaMera «XuUMUsi» B 0Opa3oBaTesibHBIX OpraHu3salusx Poccuiickoit ®@epepaiyuy,
peanM3yIoLMX OCHOBHbIe 0Opa3oBaTe/ibHbIe TIPOrPAMMbI, ¥ OCHOBHBIX T0JIO’KEHHIM
«CTpaTeruu pa3Butusi Bocriuranusi B Poccurickont ®@eznepanuu Ha nepuos o 2025
roga» (Pacnopsbkenue IlpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBy MoAX0J0B K pa3paboTke MporpaMMbl MO0 XUMHH, K OIpeJesieHUI0
obmieli crparerv 00yueHUsi, BOCIIUTAaHUS U Pa3BUTHsI, O0YUAOLIUXCsl CPeAiCTBaMU
yuebHoro rpeameta «Xumusi» st 10—11 kiaccoB Ha 6a30BOM ypOBHe COCTaBW/IU
KoHLernTyanbHble mosiokeHusi PI'OC COO o B3auMOOOYCTIOBIEHHOCTH IieJiei,
cofiep>KaHusi, pe3yabTaToB oOyueHWs] M TpeOOBaHWM K YPOBHIO TOATOTOBKU
BBIITYCKHUKOB.

XrMHUeckoe obpa3oBaHue, roJjiyyaemoe BBIITy CKHUKaMH
o61mieobpa3oBaTe/ibHOM  OpraHM3alliy, SIB/ISIETCS HEOThEMJIEMOW YacThl0 UX
obpazoBaHHOCTH. OHO C/AYKUT 3aBeplIAOL[UM J3TallOM peanu3alui  Ha
COOTBETCTBYIOL[eM eMy 0a30BOM ypOBHe K/HOUEBbIX I[€HHOCTel, MPUCYIINX
[[eJIOCTHOM CHUCTeMe XUMHUYeckoro oOpa3oBaHus. OTH LIEHHOCTH KacarTCs
TO3HaHHUSI 3aKOHOB TPUPO/Ibl, (HOPMUPOBAHUST MHUPOBO33peHuUst U 00IIel Ky/IbTyphbl
YesioBeKa, a TakKe KOJIOrHUeCcKd 060CHOBaHHOTO OTHOIIEHUSI K CBOEMY 30POBBIO
U TIpUpOHON cpefe. Peanmu3yeTcss xumuueckoe oOpa3oBaHue OOydJarol[UXcsi Ha
ypOBHe cpefiHero o01jero o6pa3oBaHus CpeZicCTBaMH yueOHOTO mpeaiMeTa « XUMHUS»,
coJlep)kaHWe W TIOCTPOeHWe KOTOpPOro OrpejiesieHbl B Tporpamme Mo XWUMHUHU C
Y4ETOM CrelM(puKA HayKl XMMHW, €€ 3HaueHWs B TMO3HAaHWM MPUPOAbI U B
MaTepHuaibHOW KU3HU 00IL[eCTBa, a TakKkKe C YUETOM OOLMX Liesiel ¥ TIPUHLUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOe COCTOSIHMe CHUCTeMbl CpefHero  0OIero
obpa3oBanus B Poccuiickoit deznepariuu.

XuMUSI KakK 37IeMeHT CUCTeMbl eCTeCTBEHHBIX HayK WrpaeT OCOOyI pojib B
COBpPEMEHHOW LMBWIM3AllUY, B CO3/laHUM HOBOM 0a3bl MaTepUasbHOW KY/bTYPHI.
OHa BHOCHT CBOM BKJ/aJ, B (OPMUPOBaHHUE PALIMOHATBHOTO HAYYHOI'O MBILLIEHUS], B
Co3/laHMe LIeJIOCTHOTO TIpe/icTaBeHHsi 00 OKpy’KarollleM MHpe KakK O eIUHCTBE
TIPUPO/IBI U YesIoBeKa, KOTOpoe (opMHpYyeTCsS B XWMHM Ha OCHOBe ITOHMUMAaHUS
BEL[eCTBEHHOI'O COCTaBa OKPY’KalIllero MHpa, OCO3HaHHUS B3aUMOCBSI3U MEXAY
CTPOEHHEM Bell[eCTB, MX CBOMCTBAMU U BO3MOKHBIMU 00/1aCTSIMU TIPUMeHeHUsI.

TecHO B3aMMOJENCTBYSI C JPYTMMH eCTeCTBeHHbIMM HayKaMH, XMMHUs CTasa
HEOTheMJIEMOIN UaCTbi) MHUPOBOUM KYJ/IbTypbl, HEOOXOJUMBIM YC/IOBHUEM YCTIELTHOTO
TpyZla ¥ JKU3HM Kakgoro wieHa obmiectBa. CoBpeMeHHasi XMMHUs KakK Hayka
co3yziaTesibHas, KakK HayKa BBICOKMX TEXHOJIOTMM HampaB/leHa Ha pelleHue
ryio0asbHBIX TPO0JIeM yCTOMUMBOTO pa3BUTHSI UeJIOBeueCTBa — ChIPbEBOM,
SHEPreTUUeCKOU, TIUILeBOM, IKOJOTMUeCKOUM 6e30MacHOCTH U 0XPaHbI 3/[0POBbSI.



B COOTBeTCTBHMH C OOIMMHU Iie/IAMA W TIPUHLIAIIAMH CpeJHero o0Iero
obpa3oBaHus coepskaHue TpeameTa «Xumus» (10—-11 Knaccel, 6a30BbIl ypPOBEHB
W3y4eHUs1) OPHEeHTHPOBAHO TPEMMYIIIeCTBeHHO Ha OOIeKY/IbTYPHYIO TOATOTOBKY
oOyuaroluxcs, HeoOXOAUMYH0 WM IS BbIPAOOTKH  MHPOBO33pEHUYECKHX
OPUEHTHPOB, YCIIeIIIHOIO BKJIFOUEHUA B JKU3Hb COLMyMa, IIPOJOJ/DKeHUs
o0Opa3oBaHMs B pa3/MUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEITOCPE/[CTBEHHO C XUMUEH.

CocTap/AOMMA  TIpeaMeTa «XUMHsS»  SIBJSIIOTCS  0a30Bble  KYpChl —
«Oprannueckasi xumus» U «OOIjass ¥ HeopraHWueckass XUMHsI», OCHOBHBIM
KOMITOHEHTOM CO/Iep>KaHHsI KOTOPBIX SIBJISTIOTCS OCHOBBI 0a30BOM HayKW: CHCTeMa
3HaHUU TI0 HEeOpraHWYeCcKOM XUMUH (C BK/IIOUEHHWeM 3HaHUW U3 001leill XUMHUM) U
OpraHhuyeckor xuMuu. PoOpMHUpOBaHUE AAHHOW CUCTEMbI 3HAHUW TIPU U3yUYeHUU
npeaMera o0ecrieurMBaeT BO3MOKHOCTh PaCCMOTPEHHSI BCEro MHOroo0Opasus
BeIIeCTB Ha OCHOBe OOIIMX TTOHSTHM, 3aKOHOB M TEOPHI XUMUHU.

CTpykTypa copepXaHHsi KypcoB — «OpraHudeckass xumusi» u «QOOmias u
HeopraHuyeckass XMMUs» C(OpMHpOBaHa B TMpoOrpaMMe IO XUMHUK Ha OCHOBe
CUCTEeMHOTO TI0AX0/la K WU3yueHHI0 y4yeOHOTO Marepuasa H 00yc/oB/ieHa
WUCTOPUYECKM  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUW Ha  OMpeJeséHHBIX
TeOpPeTUYEeCKUX YPOBHAX. Tak, B Kypce OpraHMYeCcKOM XUMHU BellecTBa
pacCMaTpyBalOTCd HAa YPOBHE KJ/IACCMYECKOM TeOPUM CTPOEHUS] OpPraHUYeCcKuX
COeIMHEHWH, a TakKKe Ha YPOBHe CTEPeOXUMHUYECKHMX W  3JeKTPOHHBIX
Tipe/iCTaB/IeHUA 0 CTpoeHuH BelijecTB. CBeZieHUs 00 M3yuaeMbIX B Kypce BelljecTBax
JAIOTCSI B Pa3BUTUU — OT YIJVIEBOAODPOJOB [0 CAOKHBIX OMOIOTUUECKHA aKTHBHBIX
coenuHeHud. B Kypce  OpraHMyeckOoM XMMHWM  TIOIy4alOT  pa3sBUTHe
chopMUpOBaHHBIE Ha YPOBHe OCHOBHOTO 00I1iero o0pa3oBaHUs MepBOHauaIbHbIe
Tpe/iCTaB/IieHUs] 0 XMMUUECKOW CBSI3M, KIaCCU(PUKALIMOHHBIX TPU3HAKaX BelleCTB,
3aBMCHMOCTU CBOMCTB BeILeCTB OT UX CTPOEHHs, 0 XUMUUYECKOU peaKLvu.

[Tos HOBBIM yrjoM 3peHMs B TipegMeTe «XuMHs» 06a30BOro ypOBHS
paccMaTpuBaeTCsl U3yueHHbIW Ha YPOBHe OCHOBHOTO o00Iero ob6pa3oBaHus
TeOpeTUYeCKUd MaTepuas U (HaKTOJOTHUUeCKUe CBeJeHUsi O BellecTBax U
XUMUUeCKOM peakuyd. Tak, B UaCTHOCTH, B Kypce «OOIas ¥ HeopraHuueckas
XUMUs» 00ydaroluMCsi TIPeJOCTaB/IsSIeTCSI BO3MOYKHOCTh OCO3HaTh 3HaueHHe
MepUOANUeCKOTO 3aKOHa C OOIIeTeopeTHYecKuX W MeTOZOOTMUeCKUX TO3ULIUH,
riyb)ke TIOHATb UCTOpUYECKOe U3MeHeHWe (YHKIMM S5TOT0 3akoHAa — OT
o6ob1rarortieit 10 06BSACHSIOLEH U POTHO3UPYIOIIEH.

EnuHas cuctemMa 3HaHWMM O Ba)KHEMIIMX Bel[eCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBaxX W TMPHUMEHEHWH, a TaKKe O XUMHUYECKHX peakLUsX, UX CYL[HOCTH U
3aKOHOMEPHOCTSX TIpOTeKaHusi JonosHsgeTrcs B Kypcax 10 wm 11 kimaccos
37IeMeHTaMUd  COZIeP)KaHUsl, MMEIIIUMU KYJIbTYPOJIOTUUECKU W TIPUKIIaJHOU



XapakTep. JTH 3HAHUS CITIOCOOCTBYIOT TOHUMAaHUIO B3aMMOCBS3U XUMHUH C APYTUMU
HayKaMH, PacKpbIBAlOT eé poJib B TI03HABATE/IbHOM U TIPAKTHUUECKOU /leaTeTbHOCTH
Yye/IOBeKa, CIOCOOCTBYIOT BOCIIMTAHWIO YBaKEHHWS K TIPOI[ECCY TBOpUeCTBa B
o0sacTi TeopuM W TPAKTHUECKUX MPUIOKEHUM XUMWU, TTOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHLCS B 00I[eCTBEHHO W JIMYHOCTHO 3HAUMMBIX TIP00/ieMax, CBSI3aHHBIX
C XUMHeH, KPUTUUECKH OCMBICIMBAaThb WH(DOPMALIMIO W TPUMEHSTh €€ /s
TIOTIO/THEHUsI  3HaHWM, peIleHuss WHTEe/VIeKTya/llbHbIX U 3KCIepUMeHTa/IbHBIX
HCCIeJoBaTe/IbCKUX 3aZiau. B 1je/loM cofiep)kaHre yueOHOro ripeiMeTa «XUMUs»
JAHHOTO YPOBHS W3y4eHUs OPHEHTHPOBAaHO Ha (hOpMHpPOBaHWE Y O0yUaroIuXxcs
MUPOBO33DEHUYECKOW OCHOBBI [JI1 TIOHMMaHUsi (UI0COPCKUX HJed, TaKUX Kak:
MaTepydanbHOe  €JUHCTBO  HEOPraHW4ecKoro YW OpPraHA4Yeckoro  MHpa,
00yC/IOB/IEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOEHHWEM, IT03HAaBaeMOCTh
TIPUPOJIHBIX SIBJIEHWMA TIYTEM SKCTIepHMEHTa W PpeIlleHHs TPOTHBOPEUHH MeXIY
HOBBIMHU (DaKTaMU ¥ TEOPETHUUeCKUMU TPeAIOChITKaMU, 0CO3HAaHHE POJIM XUMHH B
pellleHWd  9JKOJIOTUYeCKUx  TipobseMm, a Takke mipobrnem  cOepexeHus
9HEepPreTUUeCKHUX PeCYPCOB, ChIPbs, CO3/IaHMsI HOBBIX TEXHOJIOTHUN U MaTePHAJIOB.

B r1ulaHe pelleHus 3aJad  BOCIIMTAHHWS, pa3BUTUS U COI[MA/IA3ALUU
o0yuaroluxcs TPUHATBIE TPOTPAaMMOM ITI0 XWUMHHM IIOAXO[bI K OIpe/ie/IeHHIO
COJiep)KaHUs Y TIOCTPOEHWsS TIpefiMeTa TpeflyCMaTpyBalOT  (hOpMHpPOBaHUe
YHUBepCabHBIX YUeOHBIX AeMCTBUM, UMEIOIIMX 0a30Boe 3HaUeHUe /IS pa3/TMUHbIX
BUJIOB [leATeNIbHOCTH: peIlleHus TIpoOsieM, TIOMCKa, aHaiu3a U 00paboTKU
uHbOpMaI[ii, HeoOXOAWMBIX [ TIPUOOpeTeHHWs OIbITa IPAaKTUUeCKOW U
HCC/IeJOBATe/IbCKON /leATeNTbHOCTH, 3aHUMaloIlle Ba)kKHOe MeCTO B TIO3HAHUU
XUMUH.

B mpakTHKe TIpernofiaBaHWs XMMHUH KaK Ha ypOBHE OCHOBHOTO 0OIIero
oOpa3oBaHMsl, TaK U Ha YPOBHe CpeJHero o0iero oopa3oBaHusl, TIPU OTpe/ie/IeHUH
COZlepKaTe/ibHOW XapaKTePUCTUKW 1/l M3yuyeHUs [peJMeTa HarpaBieHueM
TePBOCTENEHHOW 3HAUMMOCTU TPaJULIMOHHO TIpU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHUECKON HayKd KaK 00/laCTM COBPEMEHHOr0 eCTeCTBO3HaHUs, MPaKTHUeCKOU
JleATeJIbHOCTU YesloBeKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHUPOBOM KYJbTYphl. C
MEeTOAUYECKOW TOUKM 3pDEeHUsI TaKOW TMOAXOJ, K OIpeeseHut0 1jefied U3ydeHUst
ripe/iMeTa SIB/ISIETCSI BIIOJIHE OTpaB/laHHbIM.

CoryiacHO [aHHOW TOYKe 3peHHsi IJIaBHbIMU LieJIIMU U3yueHus IpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 K1) SBASFOTCS:

- (hopMUpoBaHME  CUCTEMbl XMMHUYECKMX 3HAaHMM Kak  BaKHeUIleu
COCTAaBJISIFOILEN eCTeCTBeHHO-HayYHOW KapTHHBI MHDPA, B OCHOBE KOTOPOW JiexKat
K/IFOueBble TOHSTUS, (yHJaMeHTalbHble 3aKOHbI U TEOPUU XUMUH, OCBOEHUE SI3bIKa
HayKW, YCBOEHHe U T[IOHMMaHWe CYIHOCTH JOCTYIHBIX  00001eHwi



MHPOBO033pEeHUYECKOT0 XapakTepa, O3HaKOMJIEHHWe C HCTOpHeH WX pa3BUTHS H
CTAHOBJIEHUS;

- (hbopMHpOBaHKe U pa3BUTHe TPeJCTaB/JeHHN O HayUHBbIX MeTO/ax TO3HaHUs
BEIIeCTB M XHWMHUYECKUX peaKlui, HeoOXOAUMBIX AJisi TIpUOOpeTeHus: yMeHUi
OpPHEHTUPOBAThCSI B MHUPe BeleCTB U XUMUUECKUX sIB/IeHUH, UMEIIIUX MeCcTO B
MpUpOJE, B MPAKTUUECKOW U MOBCEIHEBHOU >KU3HU;

+ Pa3BUTHE YMEHUM U CIoco00B flesATelbHOCTH, CBSI3aHHbIX C Hab/roZeHreM 1
00BbsICHEHWEM XUMHUYECKOTO SKCIIepUMeHTa, COO/ro[eHHeM TIpaBHI 0e3011acHOTo
obparrieHusi C BelieCTBaMH.

Hapsiny ¢ 3TuUM, cofiep)kaTe/ibHasi XapaKTepUCTUKA 1iejiell U 3a/jau U3ydeHus
rpeMeTa B TIporpaMMe T0 XMMHK yTOUHeHa U CKOPPEKTUPOBaHa B COOTBETCTBUM C
HOBBIMH TIPUOpUTETaMH B CHCTeMe cpefiHero o0iero obpa3oBanus. CerofHsi B
TIperofiaBaHUK XUMHH B O0Jbllieli cTereHu OTaéTCs TIperiouTeHre TTPaKTUUeCcKon
KOMIIOHEHTe  cofiep)KaHusi  00yuyeHMs, OpHEHTHUPOBAHHOW Ha  IIOATOTOBKY
BBIITYCKHHKA 00111e00pa3oBaTe/lbHOM OpraHu3alluy, BjafieloIiero He Habopom
3HaHWM, a (PYHKUMOHA/JILHOM TPaMOTHOCTBIO, TO €CTh CHOCOb6aMU U YMEHHUsIMU
AaKTHUBHOTO TI0/yueHusl 3HaHUU U TIPUMeHeHHsI UX B PealbHOU >KU3HU /ISl pellieHus
MIPAKTUUeCKUX 3a7iau.

B CBsI31 C 3TUM IIPH U3yYeHUU TIpeMeTa « XUMUs» JOMUHUPYIOIee 3HauUeHHe
NIpUoOpeTaroT TakKue 1ie/id U 3a/laud, Kak:

ajianraiusi o0yJarmuxcsi K yCJOBUSM AWHAMUYHO pPa3BUBAIOIIETOCS MHPa,
dbopMupoBaHWe  WHTe/NJIEKTyalbHO  Pa3BUTOM  JIMUHOCTH, TOTOBOM K
camo0bpa30oBaHuI0, COTPYJHUYECTBY, CAMOCTOSITEJIbHOMY TIPUHSTUIO TPaMOTHBIX
pellieHNi B KOHKPeTHBIX YKU3HEHHBIX CHUTYalMsX, CBSI3aHHBIX C BellleCTBaMH U UX
nipyMeHeHreM; (POpMHUpOBaHUe y O0YyUarol[uXCs K/IFOUeBbIX HaBBIKOB (K/TFOUEBBIX
KOMTIEeTeHLW), WMEIIIUX YHHBepCa/ibHOe 3HaueHue [Jisi Ppa3/iiyHbIX BU/I0B
JesiTeJIbHOCTU: pellieHust rpobsieM, TMOMCKa, aHa/ir3a U 06paboTku MHGOpMaLUH,
HeOOXOAUMBIX /i1 TIpUOOpeTeHHsT OIbITa [IesSTebHOCTH, KOTOpas 3aHUMaeT
Ba)KHOE MeCTO B TIO3HAHUM XUMUH, a TAKXKe [I/IsT OLIEHKU C TTO3ULIUNA SKOIOTMuecKoi
Ge30macHOCTH XapakTepa BJIMSHHS BeleCTB W XUMUUECKHWX TIPOL[eCCOB Ha
OpraHv3M uYejioBeKa W TIPUPOJHYIO CpeAly; pa3BUTHe TO3HaBaTelbHbIX WHTEPECOB,
VHTE/I/IEKTyalbHbIX U TBOPYECKUX CIrOcoOHOCTel 0O0yuaroluxcs: CrocoOHOCTU
CaMOCTOSITeJTbHO TpHoOpeTaTh HOBbie 3HAHUSI 10 XWUMWUU B COOTBETCTBUM C
JKU3HEeHHBIMU TIOTPEOHOCTSIMH, HCIIO/b30BaTh COBpeMeHHble WH(OPMAaIMOHHbIe
TeXHOJIOTUU [l TIOUCKa W aHajim3a yueOHOW M Hay4YHO-TIONY/ISIpHOW MH(MOpMaLin
XUMUUECKOTO COfiep>KaHus; (OpMUpOBaHME U pa3BUTHE Yy OOyUarol[uXxcs
aCCOL[MaTUBHOTO U JIOTUYECKOr0 MBIIIIeHHs], HabmoAaTelbHOCTH, COOpaHHOCTH,
aKKypaTHOCTH, KOTOPble 0COOeHHO HeobX0IUMBbI, B YaCTHOCTH, MPH T/TAHUPOBAHUU
W TIPOBeJEeHUM XUMHUYEeCKOro SKCIlepUMeHTa; BOCTHUTaHWe Yy OO0yuarol[uxcs



yOeXXIEHHOCTH B TYMAHMCTHUECKOM HAIpaB/JeHHOCTH XWMHH, €€ Ba)KHOM PO/U B
peilieHnyd  1/100aNbHBIX  TPO0O/EM  paljMOHA/NLHOIO  MPUPO/IOTI0J/Ib30BaHMS,
TIOTIO/IHEHHSI SHEPreTUUeCKUX PecypCoOB M COXPAHEHHUs! TPUPOZHOI0 PaBHOBECHH,
OCO3HaHMUS HEeoOXOJUMOCTH OEepeXXHOr0 OTHOIIEHUS K TIPUPOJie U CBOEMY
3/J0POBBIO, A TAK)KE MPUOOPETEHHMsI OMbITa MCI0/Ib30BAHMUS TTOJYUEHHbIX 3HAHUM [J1s1
MPUHSATUS TPAMOTHBIX peIlIeHWHd B CUTYyalUsiX, CBSI3aHHBIX C XWUMHWYECKHMMHU
SIBJIEHUSIMU.

B yueOGHOM muiaHe cpefHero o6iero oOpa3oBaHUsI TIpeaMeT «XUMHSI»
0a30BOro ypoBHsSI BXOJUT B COCTaB IpeaMeTHOH 06/1acTh «ECTecTBeHHO-HayUYHbIe
TIpeIMeThI».

OO0i11iee UKMC/I0 YacoB, OTBEAEHHBIX JI/ISl U3YUEeHUs] XUMHUH, Ha 0a30BOM ypOBHE
cpenHero obmiero obpa3oBaHusi, coctaBseT 68 uacos: B 10 kmacce — 34 yaca (1 yac
B HeZiento), B 11 knacce — 34 vaca (1 yac B Hejie/t0).

JleAATe/IbHOCTh YUHTE/IsI C y4eToM Ppadoueld mporpaMmbl BOCIHTAHHS
IIKOJIBI

Pabouass mporpamMMa  OpHeHTHpDOBaHa Ha  IieJieBble  TPHUOPUTETHI,
chopmyipoBaHHbIe B dhefiepanbHOM pabodeil mporpaMMe BOCITUTaHUS U B pabouei
rporpamme BOCITUTaHUS MAQOY «/IBaHOBCKas COIII» YBarckoro
MYHHULIUNAJIBHOTO PAaliOHa».

YpouHas [jeaTe/ibHOCTb

. MakKCHMMa/IbHOe  UCMOJIb30BaHUE  BOCIIUTATE/bHBIX  BO3MOXXHOCTEU
cofiep)kaHusi  yueOHBIX TIpeMeTOB AJii (OPMHpPOBaHUS y  OOyUaroL[UXCS
POCCUMCKUX  TPAJULMOHHBIX [YXOBHO-HPABCTBEHHBbIX M  COLMOKYJ/bTYPHBIX
LIeHHOCTel, POCCUMCKOr0 MCTOPUUYECKOTrO CO3HaHUSI Ha OCHOBE HCTOPHUYECKOro
TIPOCBeIIeHNs]; TI000P COOTBETCTBYIOIIETO TEeMATUUECKOTO COJeprKaHUs, TEeKCTOB
JUTsT UTeHUs], 3a/1a4 [I7Is pelieHus], TTpPo0/IeMHBIX CUTYaL[Ui /1711 00CYKIeHU;

* BK/IOYEeHHEe yUuTeasiMUM B paboure MporpamMmbl MO yueOHBIM TIpeMeTam,
KypcaM, MOJYJSIM 1ie/ieBbIX OPHUEeHTUPOB pe3y/bTaTOB BOCIMUTAaHUs, HUX YyueT B
onpe/ieJieHUU BOCIIUTATe/IbHBIX 3a/jlau YPOKOB, 3aHSATUM;

* BK/IIOUEHHEe YuuTe/JssMd B paboune TMporpaMMbl yueOHBIX TIpeIMeTOB,
KypCOB, MOZYyJIelW TeMaTUKU B COOTBETCTBMM C KaJIeHJAapHbIM IIJIaHOM
BOCTIMTATe/TbHOU PabOTHI;

* BBIOOD METO/IOB, METOAWK, TeXHOJIOTHM, OKa3bIBAIOIIMX BOCITHUTAaTe/NbHOe
BO3/IEMCTBHE Ha JIMYHOCTh B COOTBETCTBMU C BOCHMUTATEIbHBIM H/€ajioM, L[e/bI0 U
3alauaMy  BOCIIUTaHWs, LieJIeBbIMM OpPUEeHTHUPAMU pe3y/IbTaTOB  BOCIUTAHUS;
pear3aLuro rpyopureTa BOCIIUTAHUSA B yueOHOU JlesATe/IbHOCTY;
* TIpUB/IeUeHHE BHUMAaHHS O0YyUaroIuxcs K [IeHHOCTHOMY acCITeKTy W3ydaeMbIX Ha



ypOKax TIpeIMETOB, $BJIEHUM U COOBITUM, WHUIMAPOBAHWE OOCYKIEHWUH,
BbICKa3bIBaHWI CBOEro MHEHHs, BbIPAaOOTKM CBOETro JIMUHOCTHOTO OTHOIIEHHS K
M3y4aeMbIM COOBITHSIM, SIBJIEHUSIM, JTULIAM;

. TpUMeHeHne VIHTePaKTUBHBIX dbopm yuebHoM paboTh:
WHTEJIJIEKTYa/IbHbIX, CTUMY/IUPYIOIIUX I103HaBaTeIbHYI0 MOTHBALIAIO, HIPOBBIX
METO/IUK, [AWCKYCCHM, [AAlIIUX BO3MOKHOCTb IIPHOOPECTH OMbIT BeJeHUs
KOHCTPYKTHUBHOTO /IMajiora; TPyMIoBOi paboThl, KOTOPasi YYUT CTPOUTH OTHOIIIEHUS
U [1efiCTBOBaTh B KOMaH/ie, ClIOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBIIILIEHHSI;

* To0OyXXJeHue O00ydJaromuxcsi coO/MoJaTh HOPMBI TIOBe/IeHUs, IpaBHa
oOIleHWsT CO CBepCTHUKAMH W TeJaroraMu, COOTBETCTBYIOIHE  YK/Iagy
ob1ieobpa3oBarebHON OpraHu3aiuu, yCTaHOBJIEHUe u MO/IIEPIKKY
no0poskesiaTenbHON aTMochepsbi;

* OpraHu3alyio ed)cTBa MOTUBUPOBAHHBIX U 3PY/JUPOBAaHHBIX 00yUarOIIXCs
Haji HeyCIeBaloI[UMH  OJHOKJIACCHUKAMHM, B TOM UHC/Ie C  0OCOOBIMH
oOpa3oBaTe/lbHBIMK ~ TIOTPEOHOCTSAMHM,  JlAlol[ero  O0yYarolu[uMCs  COI[MabHO
3HAUMMBIH OITBIT COTPYAHUUECTBA M B3aUMHOM TTOMOIITH;

*  VHULUMUPOBaHWE U TIOAJIEP)KKY HCC/IeIOBaTe/IbCKOU  /1esiTeIbHOCTH
oOyuaroliuxcs B (hopMe MHAUBUAYATBHBIX U TPYTIOBHIX POEKTOB BOCITUTATe/IbHOU
HaTpaB/IeHHOCTH.



COJEPXAHUE OBYUEHUSA
10 KJIACC

OPI'TAHNYECKA{A XUMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMUHU

[IpenmeT opraHMuUeCKOM XMMHU: €€ BO3HWKHOBEHHE, Pa3BUTHUE W 3HaueHHe B
MOy4eHUU HOBBIX BeIlleCTB W MaTepuasoB. Teopusi CTPOeHHs OpraHUYeCcKHX
coenuHenuid A. M. ByTtiiepoBa, eé ocHOBHbIe T10/10KeHUs1. CTPYKTypHbie (hOpMY/Iibl
opraHuyeckux BelllecTB. ['omonorusi, wu3omepus. XuMUUeCKasi CBSI3b B
OpraHNYeCcKux COeJJMHEeHUSIX — OJIMHApHbIe U KpaTHbIe CBSI3U.

[TpesacTaB/ieHWe 0 KlacCU(PUKALMA OpraHWYecKUx BelllecTB. HoMmeHksaTypa
OpraHhueCcKux CoelVHeHUuM (cucTeMaTudeckass) W TpUBUa/JbHble Ha3BaHUS
Ba)KHEWIIINX Mpe/cTaBUTeel KJIaCcCOB OpraHuueCKUX BelecTB.

OKCIepUMeHTa/lbHble MEeTOZbl M3y4YeHUsl Bel[eCTB M WX MNpeBpalleHul:
03HaKOMJIeHHe C 00pa3iiaMu OpraHUUeCKUX BeIlecTB U MaTepyajiaMH Ha UX OCHOBe,
MO/IeTMpOBaHKe MOJIEKY/I OpraHWYeCKMX BeIleCTB, HaOMOZieHre U OIHCaHUe
JIeMOHCTPALIMOHHBIX OMbITOB TI0 MPEBPAIlleHUI0 OpPraHUYeCcKHWX BeLeCTB IpU
HarpeBaHUH (T/IaB/ieHUe, 00yTTMBaHUe U TOPEHHe).

Yraesogopoan:

AJIKaHbI: COCTaB U CTPOEHWe, TOMOJIOTUUeCKUW psA. MeTaH U 3TaH —
MpOCTeMNIIMe MpeCTaBUTeM aJIKaHOB: (U3MUYecKrue W XHWMHUYeCKhe CBOMCTBa
(peakiuyy 3aMellleHUs] YW TOpPeHMs), HaxOXK[eHWe B TIpUpofe, MOoJiydyeHue U
TIpUMEHeHuUe.

AJIKeHBI: COCTaB U CTpOEHUE, rOMOJIOTUUeCKUI pAA. OTU/IEH U IMMpOITINJIEH —
HpOCTEI;’IHlI/Ie npeacTaBUTe/IM  dJIKEHOB: (bI/IBI/I‘-IECKI/Ie U XUMHUeCKHe CBOMCTBA
(peaKL[I/II/I rmapupoBaHysd, r'a/IOr€HNPOBAHUNA, ruaparanuu, OKHCJ/IEHUA nu
HOJ'[I/IMepI/BaL[I/II/I), ImojiyuyeHue v rIpuyMeHeHune.

Ankamvensl: OytaauveH-1,3 u MeTunOyTagueH-1,3: CTpoeHHWe, BayKHeMUIIHe
XUMHUeCKre CBOWCTBA (peakiusi ronuMmepu3aiuu). [TomyueHue CHUHTeTHUYECKOTO
KayuyyKa U pe3uHbI.

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOEHUs], TOMOJIOTUUeCKUi psifl. AljeTuieH
— TMPOCTeHIIMM TNpeJCTaBUTe/b alKWHOB: COCTaB, CTpPOeHWe, (u3MYecKue |
XUMUYeCKre CBOWCTBA (peakLuM TMApPUPOBaHMS, TaJioreHUpOBaHUsl, TMApaTaluu,
ropeHusi), MoJyuyeHre U IpUMeHeHMe.

Apenbl. beH3os: cocTtaB, cTpoeHue, (pU3MyecKde W XUMUYECKHe CBOMCTBa
(peakLMM rajsoreHMpoBaHWsI U HUTPOBaHUs), MOJlydyeHUe U npuMeHeHue. Tonyosn:
cocmas, cmpoeHue, cpuzuueckue U  Xumuueckue  ceolicmea  (peakyuu
20/102eHUPOBAHUS U HUMPOBAHUS1), NO/yYeHuUe U npumeHeHue. TOKCUMYHOCTb apeHOoB.



['eHeTHueckass CBSI3b MeXAY YI/IeBOJOPOJaMH, MPUHAJ/IEXAIMMA K Pa3/IMYHbIM
KJIaCCaM.

[TpupoaHbBIe WCTOYHUKK YTIJIeBOAOPOAOB. [IpyMpofHBIM ra3 M TMOMyTHBIE
HedTsHble ra3el. HedTh u eé mpoucxoxzaeHue. CriocoObl mepepaboTKy HeTu:
MeperoHKa, KPeKWHI (TepMUYeCKHM, KaTaJIUTUUeCKUM), muposu3. [IpoayKTbl
niepepaboTKu HeTH, UX MPUMeHeHHe B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIM
yToJb U TIPOAYKTHI €r0 TiepepabdoTKy.

OKCrepyMeHTa/lbHble MeTO/bl H3YUeHHWsl BeIleCTB M WX IpeBpallleHUN:
03HaKoMJIeHHe ¢ 00pa3iliaMu TIacTMacc, KayuyKOB U pe3uHbl, KosuteKiuu «HehTb»
U «YTOb», MOJe/TMPOBaHUe MOJIEKYJl YIJIeBOJOPOJOB U Ta/lOreHONPOU3BO/HBIX,
TIPOBe/IeHre MPAaKTUUeCKOW paboThI: MMosyueHue 3THieHa U U3yueHue ero CBOWCTB.

PacuéTtHble 3a7auu.

BbluvciieHUsi TO YypaBHEHMIO XUMHUYeCKOW peakuuud (Macchbl, 00bEMa,
KO/IMYeCTBa MCXOAHOIrO BelllecTBa WM MPOAYKTa peaklUy MO WM3BECTHBIM Macce,
00bEMY, KOTUUECTBY OZHOTO U3 UCXOJHBIX BeIlleCTB WM MPOJYKTOB PeaKLvm).

Kucnopopcoaepxaigye opraHnudyeckye coeJUHeHHs

[IpenenbHble OAHOATOMHBIE CIUPTBL. MeTaHOM W 3TaHOM: CTPOEHHe,
¢u3nueckue M XUMHYeCKHMe CBOMCTBA (peakUMd C aKTUBHBIMU MeTaslaMU,
rajioreHOBOJ0POJaMH, TOpeHue), TIpuMeHeHWe. BogopojgHble CBSI3U  MeXIy
MOJIEKY/IaMU CITUPTOB. [JeliCcTBMe MeTaHO/I1a ¥ 3TaHOJIa Ha OPraHu3M YeJIOBeKa.

MHoroatomMHble  CIIUPTBI.  ODTWIEHIIMKOIb W TJIMLEPUH: CTPOEHHe,
dbusrueckMe W XUMHUYECKMe CBOMCTBa (B3aMMOJEMCTBHE CO  II[e/IOUHBIMU
MeTa/l/laM{, KaueCTBeHHas peaklUsi Ha MHOr0aTOMHbIe CIUPTHI). [lericTBue Ha
opraHusM yesnoBeka. [IprMeHeHre ruLepruHa U STUIEHTTTUKOJIS.

deHOJ: CTpOeHHWe MOJeKy/lbl, (GU3NUeckue U XHMUUYeCKUe CBOMWCTBa.
TokcruuHOCTh PeHosa. [IpumeHeHue deHoIa.

Anppernpl M KemoHbl. PopManbpieruz, —aueTtajbleruj:  CTpPOeHue,
¢u3nueckre M XMMHUYeCKue CBOWCTBa (peakLMd OKHWCIEeHWs W BOCCTAaHOBJ/IEHMUS,
KaueCTBeHHbIe Peaklyy), Mo/IyuyeHre U IpUMeHeHHe.

OZHOOCHOBHBIe TIpeZiesibHble KApOOHOBLIE KUCIOThl. MypaBbUHast U YKCYyCHast
KUCJIOTBI: CTPOeHHe, pu3nueckrie U XMMUUecKre CBOUMCTBa (CBOMCTBa, obIue [j1s
KJlacca KUC/IOT, peakliys 3Tepu(puKaLym), noaydyeHve U npumeHeHre. CreapuHoBas
Y OJIeMHOBasi KUC/IOThI KaK TpeJCTaBUTe/NM BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBLIX KHC/IOT, UX MOMOILee /lefiCTBUe.

CnoxxHble 3(¢UpbI KaK IPOU3BOJHbIE KADOOHOBBIX KUC/IOT. ['UAPOIN3 C/IOXKHBIX
3¢upoB. Kupsl. 'maponus >xkupoB. [IpuMeHeHue >XUpOB. buosioruueckasi posib
JKUDOB.

YrneBogpl:  cocTaB, K/lacCA(PUKaLys — yIryeBOJOB  (MOHO-, [W- H
noscaxapuzbl). ['/lFoK03a — mpocTeiiyii MOHOCcaxapui: 0COOeHHOCTH CTPOeHUS




MOJIEKY/IbI, (PU3NUECKHe U XMMUUEeCKHe CBOUCTBA (B3aUMO/eHUCTBUE C TUAPOKCUIOM
meau(11), okucneHre aMmMuauHbIM pacTBOPOM okcuja cepebpa(l), BoccraHoB/ieHue,
OpoykeHue TJIFOKO3bI), HAaXOXK/eHe B TIPUPOJe, TpUMeHeHue, OHooruueckasi posib.
doTtocuHTe3. PpyKTO3a KakK U30Mep IIFOKO3bI.

Kpaxman U netosios3a Kak NpyUpojHble TMosrMepbl. CTpoeHHWe Kpaxmasnia U
Le/UTIo/I03bl.  Pu3nueckre U XMMHAYECKHe CBOWCTBA Kpaxmana (THApOJIn3,
KaueCTBEHHasi peaklys C U0JIOM).

OKCrepuMeHTa/lbHble METOZbl M3y4YeHUsi Bel[eCTB W WX MpeBpalleHul:
TpoBe/ieHre, HaOJio/leHre U OMUCaHWe [[eMOHCTPAL[MOHHBIX OIBITOB: TOpPeHHe
CMMPTOB, KauyeCTBEHHbIe peakl[Md OJHOATOMHBIX CIUPTOB (OKUC/EHWEe 3TaHOJIa
okcugoM wmeau(Il)), MHOroaTOMHBIX CHUPTOB (B3aWMO/IEMCTBUE TJIUL[EPUHA C
ruapokcugom Menu(Il)), anbaernioB (OKUCIeHMe aMMUAYHBIM PaCTBOPOM OKCHZA
cepebpa(l) m rtugpokcugom wmeau(Il), B3aumofeliCcTBHE Kpaxmaja C HOZOM),
TIpOBe/IeHNe MPaKTUUeCKOUW paboThl: CBOMCTBA PACTBOpPA YKCYCHOM KUCJ/IOTHI.

PacuéTtHble 3a7auu.

Bblunc/ieHUsT TI0 ypaBHEHUI0 XUMMUECKOM peakiud (Macchl, 00BEMa,
KOJIMYeCTBa MCXOAHOIrO BelllecTBa WM MPOAYKTa peaklMy MO W3BECTHBIM Macce,
00BEMY, KOTMUECTBY OIHOTO M3 UCXOHBIX BEI[eCTB WX TIPOAYKTOB PEAKI[UH).

A3oTcopeprkale OpraHuueckue CoeJUHeHusl.

AMMHOKHCJIOTHI KaK aM(OoTepHble OpraHuueckre coefiuHeHus. Prusnyeckue u
XMMUUeCKre CBOMCTBa aMHWHOKMUC/IOT (Ha mOpumepe TIJvlUHA). buosorudeckoe
3HaueHWe aMUHOKMUCIOT. [lenTupi.

benku Kak TpUpOJAHbIE BbICOKOMOJIEKYJ/ISIpHbIE CoelvHeHUs. [lepBuUuHasd,
BTOpWUYHAs U TPeTUYHasi CTPyKTypa 6enkoB. XvMUueckre CBOMCTBA Oe/IKOB:

TU/IPOJU3, IeHaTypalLysi, KaueCTBeHHbIe peaKlMy Ha OesKu.

JKCrepyMeHTa/IbHbIE METO/Ibl U3yUeHHUs BEIeCTB U UX TTpeBpalLieHU:

HabJ/iro/leHre U OTMcaHue IeMOHCTPAIJMOHHBIX OTBITOB: JeHaTypalus O6elKoB
TIPU HarpeBaHWH, [IBeTHbIE PeaKLuU 0esKoB.

BbiCcOKOMOJIeKy/ISIpHbIE COe/JUHEeHUSI

OCHOBHBIE TOHSATUSI XMMHU BBICOKOMOJIEKYJ/ISIDHBIX CO€UHEHUW: MOHOMED,
TOJIMMep, CTPYKTYPHOe 3BEeHO, CTereHb MOJMMepHu3allii, CpPeJHss MOJeKy/spHas
Macca. OCHOBHbIe MeTOJbl CHHTEe3a BBICOKOMOJIEKY/ISIPDHBIX COeJVUHEHUU —
TOJIMMepHr3aLus U MOJMKOH/eH Calysl.

JKCIrepuMeHTa/IbHble METO/Ibl U3YUeHHs BeleCTB U UX MpeBpallleHUi:

O3HaKoM/ieHHe C oOpa3ljaMyd TIPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
T71aCTMacc, KayuyyKOB.

MexripegMeTHbIe CBSI3U.



Peanu3ariyisi Me>KITPeIMETHBIX CBsI3€M MY W3YYeHUU OpraHWYecKod XUMHM B
10  k/macce  OCylIecTBIsieTCs ~ 4epe3  UCMO/Jb30BaHHME  Kak  OOIuMX
eCTeCTBeHHOHAYYHBIX TIOHSTUM, TaK W TIOHATHM, SBJISION[UXCS CUCTEMHBIMH ISt
OT/e/IbHBIX TTPeIMETOB eCTeCTBEHHO-HAyUHOTO IUKJIA.

OO1ye ecTeCTBEHHO-HAayUHbIe TOHSTHS: sIBIEHHE, HayUHBIM (haKT, THIIOTE3a,
3aKOH, TeOpusl, aHa/lu3, CUHTe3, KiacCU(UKalys, NMepUuoAUYHOCTh, Habro/eHue,
V3MepeHHe, SKCIIEPUMEHT, MO/Ie/TAPOBaHHE.

dusuKa: Mmarepusi, JSHeprusi, Macca, aToM, 3JIeKTPOH, MOJIeKyIa,
HepreTUYeCKWii ypOBeHb, BeLeCTBO, Tel0, OO0BEM, arperaTHoe COCTOSIHUE
BellleCcTBa, (hr3nuuecKre BeJTMUMHbI U eZIMHULIBI UX 3MepeHMUs.

buonorusi: KiaeTka, opraHusM, Ouocdepa, oOMeH BellleCTB B OpraHH3Me,
dotocuHTe3, OHONOrUUECKHM aKTHBHbIe BellecTBa (OesKW, YTreBOJbl, >KUPHI,
dhepMeHTHI).

['eorpacdusi: MyUHepasbl, TOpHbIe MOPO/bI, TI0J/Ie3HbIe HCKOTaeMble, TOTIIUBO,
pecypchl.

TexHo/OTUsI: TUIEBble TPOJAYKTbl, OCHOBBI Ppal[MOHAJBLHOTO TUTaHUS,
MOIOIIIe Cpe/iCTBA, JIeKapCTBeHHbIe ¥ KOCMeTHYeCKHe Tperaparhbl, MaTepuabl 13
WCKYCCTBEHHBIX U CUHTETUUECKHUX BOJIOKOH.

11 KJIACC
OBIIASAA 1 HEOPTAHNYECKASA XNUMUA

TeopeTHuecKkue 0CHOBbI XUMHUU

XUMUYECKUM 37emMeHT. AToMm. $npo aroma, W30TOMNbL. JI€KTPOHHAas
obosiouka. DHepreTuuecKWe yYpOBHH, TOAYPOBHU. ATOMHbIe opOuTamy, s-, p-, d-
3/ieMeHTbl. OCOOEHHOCTU pacripe/ie/ieHus1 3/IeKTPOHOB TI0 OpOWTaisiM B aToOMax
3/71eMEHTOB TePBbIX YeThIPEX MEePUOI0B. DNIeKTPOHHAast KOH(MUTypalusi aTOMOB.

[Teproauyeckuii 3akoH U [lepronueckast CiCTeMa XMMHAYeCKUX 3/1eMeHTOB /1.
. MenpeneeBa. CBs3b MepUOAUUECKOTO 3akKOoHa U [lepuognueckot CHUCTeEMBI
XuMuyeckux 3seMeHTOB [I. V1. MeHgeneeBa C COBpEMEHHOM TeOpHEN CTPOEHUs
aTOMOB. 3aKOHOMEDHOCTHM W3MeHEeHHsI CBOWCTB XUMHUUYECKUX 3JIeMEHTOB W
oOpa3yeMbIX HMH TPOCTBIX M CJOXKHBIX BeI[eCTB TI0 TPyINaM | Iepruo/iaM.
3HaueHUe NepuoJAUUeCcKOro 3aKOHa B pa3sBUTUU HaYKHU.

CtpoeHve BelllecTBa. XUMHUeCKass CBsi3b. Buibl XUMHUUYECKOW CBS3U
(KoBajsleHTHasi HemnoJisspHasi W TOJIpHasi, WOHHas, MeTa/ivyeckas). MexaHu3Mbl
oOpa3oBaHus KOBaJIEHTHOM XUMUYECKON CBSA3U (oOmMeHHBIH 17}
JIOHOPHOAKI[ETITOPHBIN). BogopoHas CBSI3b. BaneHTHOCTb.
OJIeKTPOOTPULIATETBHOCTb.



CreneHb OKUC/IeHUs. VIOHBI: KATUOHBI U aHUOHBI.

BeljectBa  MOJIEKY/ISDHOTO M HEMOJIEKYJIIDHOIO  CTPOeHus.  3aKOH
IIOCTOSIHCTBA COCTaBa BelllecTBa. THIbl KPUCTA/UIMYECKUX PELUETOK. 3aBUCUMOCTD
CBOMCTBA BeLL[eCTB OT TUIAa KPUCTA/I/TNYECKOU PeLIETKH.

IToHsATe 0 AuUcnepcHBIX cucTeMax. VICTWHHBIE W KOJIJIOUWJHbIE PAcTBOPHI.
MaccoBas 1014 BelljeCcTBa B pacTBOpe.

Krnaccugukanus HeopraHu4ecKux COeJMHEeHUHU. HomeHnknatypa
HeOpraHuyeckux BellecTB. [‘eHeTWueckass CBS3b HeOpPraHMYeCKUX BelleCTsB,
TIpUHA//IeXXal X K pas3/JIMuHbIM K/laccam.

Xvumuueckas — peakuus.  Krmaccudukanuss — XMMAYECKWX — peakUdd B
HEOpraHWYeckKOM Y OpraHhyeckKord XUMHUHU. 3aKOH COXpPaHEHUsI MacChl BelleCTB,
3aKOH COXpaHeHUs U IpeBpalljeHrs SHepruy Mpyu XMMHUYeCKUX peakLysX.

CKOpOCTh peakijuM, eé 3aBUCUMOCTb OT pa3fuuHbIX (pakTopoB. OOpaTHMbIe
peakiuu. XuWMHYeCcKoe paBHOBecue. DakTOpbl, BAUAIOIIUE HA COCTOSIHUE
XUMuyeckoro pasHosecus. [1puHiun Jle [lartesnbe.

OnekTponuTryeckas aucconuanys. CubHble U cabble snekTpoauThl. Cpesia
BO/IHBIX PACTBOPOB BeLLeCTB: KUCJIasi, HeUTpasibHasi, L{e/I0UHasl.

OKucMTeIbHO-BOCCTaHOBUTE/IbHBIE PeaKIUU.

OKCIepUMeHTa/lbHble MEeTOZbl M3y4YeHUsl BeL[eCTB M WX MNpeBpalleHuM:
aeMoHcTpauys Tabmmr «[leproanueckasl cMCTeMa XUMUUYeCKUX 3ieMeHToB [I. .
MeHienieeBa», U3yueHHe MOZe/iell KPUCTA/UIMUeCKUX PpeIIETOK, HabsojeHue u
OTMCaHue eMOHCTPALMOHHBIX U 1ab0paTOPHBIX OMBITOB (pa3/ioyKeHHe MepoKCcHia
BOJIOPO/ia B IPUCYTCTBUY KaTaJu3aTopa, Orpejie/ieHre Cpelibl PAaCTBOPOB BeLLeCTB
C TIOMOIbIO yHMBEpPCaZbHOTO WHJWKAaTOpa, Ppeakuy HOHHOTO oOMeHa),
TIPOBe/IeHNe MPaKTUUeCKoW paboThl «BiusiHue pa3nuuHbIX (PAKTOPOB Ha CKOPOCTD
XMMUYECKOU peakLiun».

PacuéTHbie 3agaun.

PacuéTel 1O ypaBHEHUSIM XUMWUECKMX peakud, B TOM UHCJIe
TePMOXUMHUYECKUE PACUYETHI, PACUEThI C UCIIO/Ib30BaHMUEM MOHSTUSL «MacCoBasi J0Jis
BeleCcTBa».

Heopranuueckas xumus

Hemertannbl. [losmoxeHve HeMeTa/sioB B Ilepuosuyeckol  cucTeMme
XUMHUecKux 37eMeHTOB [I. VI. MeHjeneeBa ¥ 0OCOOEHHOCTH CTPOEHHUS aTOMOB.
du3nyeckre CBOMCTBA HeMeTas/yIoB. AJUIOTpONMsi HeMeTa/yioB (Ha mMpumepe
KUC/I0pOo/a, cephbl, hocdopa u yriaeposa).

XUMUYecKre CBOMCTBA Ba)KHEMIIIMX HeMeTa/lJIOB (rajoreHoB, Cepbl, a30Ta,
docchopa, yriaepoma U KpeMHHs) U UX ~ coefjuHeHUM  (OKCHUJOB,
KUCI0PO/AICO/IepyKall[uX KUC/IOT, BOAOPOAHBIX COeJUHEHUMN ).



[IprMeHeHUe Ba)KHEUIIIMX HEMETA/VIOB U UX COeJMHEeHUM.

Metannel. [lonoxxeHve MetanioB B Ilepuoanueckor CUCTeMe XUMHUYECKUX
yemenToB [. Y. MeHgeneeBa. OCOOEHHOCTH CTPOEHHsI 37EeKTPOHHBIX 000JI0U€eK
aToMOB MeTayyioB. OOiiue du3nueckre CBoMCTBa MeTasnoB. CrulaBbl MeTasl/ioB.
DIeKTPOXUMUUECKUH Psifi HaTIpSDKeHUU MeTaslyioB.

XUMUYecKre CBOMCTBA Ba)KHEMIIIMX MeETas/uioB (HaTpUM, Ka/luW, KasbLUW,
MarHuu, aJlfOMUHUN, LIUHK, XPOM, JKejie30, Me/lb) U UX COeIUHEeHUHN.

OO1que criocobbl TO/TydyeHHsT MeTa/lioB. [IpyMeHeHre MeTalioB B OBITY U
TeXHHUKe.

OKCrepuMeHTa/lbHble MEeTOZbl M3y4yeHUsi BeljeCTB W WX MpeBpalleHul:
H3ydyeHWe KOJUTeKIMM «MeTa/ibl M CIUIaBbl», 00paslloB HEMETA/JIOB, pellleHHe
9KCTIepUMEHTAbHBIX 3a/lay, HaO/fo/leHHe W ONHMCAHWe JAEeMOHCTPAlMOHHBIX U
7mabopaTOpPHBLIX OMBITOB (B3aMMOZEMCTBUE THAPOKCHA aTIOMHHMS C PACTBOPAMH
KUCJIOT U 11[e/I0ueid, KaueCTBeHHbIe Peaki[iy Ha KaTUOHbI MEeTaJl/IOB).

PacuéTtHble 3a7auu.

PacuéThl Macchl BelllecTBa Wid 00bEMa ra3oB IO W3BECTHOMY KOJIMUECTBY
Bell[eCTBa, Macce WM OOBEMY OZHOTO W3 YuyaCTBYIOIMX B peaki[Md BelllecTB,
pacuétbl Macchl (06bEMa, KOIMUeCTBA BellleCTBa) MPOAYKTOB peaki|uH, ecjid Of[HO
13 BeleCTB UMeeT MPUMeCH.

XuMHA U )KU3Hb

Ponb xumMuu B o0OecrieueHHH SKOJ0THUYECKOM, SHEePreTUUeCKOM U ITHITIeBOM
Ge30mMacHOCTH, pa3BUTHH MeJUIMHBL. [IOHSATHE O HAyUHBIX MeTO/ax I103HAHUS
BeIleCTB U XMMHUUECKHUX peaKLi.

ITpencraBneHys 06 001X HAYYHBIX TIPUHIIUIAX TIPOMBIIIIIEHHOTO TIOTyUeHUsI
B)KHEUIINX BEIeCTB.

UenoBek B MMpe BelIeCTB W MaTepuasioB: Ba)KHeHIIMe CTPOUTe/IbHbIE
Marepuasibl, KOHCTPYKLMOHHbIe MaTepuasbl, KpacKd, CTeK/IO, KepaMUKa,
MaTepuasbl AJjs 3/1eKTPOHWKM, HaHOMaTepHa/ibl, OpraHUuecKhe W MUHepasbHbIe
yaobpeHwusl.

XuMHsS W 3[I0pOBbe 4Yesi0OBeKa: IpaBW/a HWCIO0J/b30BaHUS JIeKapCTBEHHbIX
TIperaparoB, MpaBusia 6e30MacHOr0 MCIO/Ib30BaHMS TIPerapaToB OLITOBOM XMMHH B
MOBCeJHeBHOM YKHU3HU.

MexripegMeTHbIE CBSI3U.

Peanmu3aniisi  MeXNpeAMETHBIX  CBsi3ed Tpyd  u3yueHWW  oOmmer U
HeopraHudeckor xumuu B 11 Kjacce OCYILECTB/SIETCS Yepe3 MCIO0J/Ib30BaHUE KakK
OOIMX  eCTeCTBEHHO-HAYUYHBIX TIOHSATHM, TaK W TIOHATHH, SIBJISION[HUXCS
CUCTEeMHBIMHU /1 OT/Je/IbHBIX MPe/IMETOB eCTeCTBEHHO-HAYUHOIO LIUK/Ia.



OO1ie ecTeCcTBeHHO-HayUyHbIe TTOHSATHS: HayuHBIM (hakKT, TMITOTE3a, 3aKOH,
TEOpHs, aHalIu3, CHUHTe3, KiacCubHUKalys, I1ePUOJUUYHOCTh, HabJIo/jeHue,
9KCTIEPUMEHT, MO/Ie/IMPOBaHNe, U3MepeHue, SIBJIeHHe.

dwusrKa: MaTepusi, SHEprusi, Macca, aTOM, 3/IeEKTPOH, TTPOTOH, HEMTPOH, WOH,
W30TOII, PAIMOAKTUBHOCTb, MOJIEKYJ/Ia, SHEPreTUUeCKU YPOBEHb, BeII|eCTBO, TeJIO,
00BEM, arperaTHoe COCTOsIHUE BeIecTBa, (HU3NUECKHe BeJIMUMHBI U eJUHMIIBI UX
W3MepeHUs], CKOPOCTb.

Buosiorusi: KjeTKa, OpraHuM3M, JKOcucTema, Ouocdepa, Makpo- U
MHUKPO3/ieMeHTbI, BATAMUHbI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpadwmsi: MyUHepasbl, TOPHbIE TIOPOAbI, TOJIE3HbIE MCKOIMaeMble, TOILIMBO,
pecypchl.

TexHOOrKs: XUMUYecKasi TPOMBILIUIEHHOCTb, MeTa/Typrusi, MpPOM3BO/ICTBO
CTPOUTENBHBIX MaTepUaioB, CeJbCKOXO3IUCTBEHHOE TPOU3BO/CTBO, THILeBast
MPOMBILUIEHHOCTb,  (papMalieBTUUecKass  MPOMBIILIEHHOCTb,  MPOU3BO/CTBO
KOCMeTUYEeCKUX TpernapaToB, MPOM3BOJCTBO KOHCTPYKLIMOHHBIX MaTepuasoB,
3J1IeKTPOHHAs1 IPOMBILLIIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMEBI IO
XUMMnn
HA BA30BOM YPOBHE CPEIHEI'O OBIIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycraHaBMMBaeT TpeOOBaHHSI K pe3yjabTaTaM OCBOEHHS
oOydJaroImMMuCcss TIporpaMMm  cpefiHero o0iero o0Opa3oBaHUsl  (JIMUHOCTHBIM,
MeTarnpeJMeTHbIM W TpegMeTHbIM). Hay4yHO-MeTogWuecKou OCHOBOW  AJIst
pa3pabOTKu TIaHUPYEMBIX pe3y/bTaTOB OCBOEHHsSI TIPOrpaMM CpeJHero oOIIero
o0Opa30BaHUS SIB/ISIETCS CUCTEMHO-/eSITe/TbHOCTHBIN TTOAXO/I.

B COOTBeTCTBHUH C CHCTEMHO-ZIeSTe/IbHOCTHBIM TIOAXOAOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHWS TpeiMeTa «XHUMHS» Ha YpOBHE CpeJHero
ob11iero oOpa3oBaHus Bbl/le/IeHbl C/IeJyOIIe COCTaBJISIONHE:

0CO3HaHHe 00YyUaroIUMHCS POCCUMCKOM TPaXk/IaHCKOH MIeHTHUHOCTH —

TOTOBHOCTM K CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTA M CaMOOIIpefiesieHuIo;
Ha/vuyvMe MOTHMBAlLMM K 0OyueHHIO; IieJieHaripaBJieHHOe pa3BUTHEe BHYTPEHHUX
ybeXxjeHn TMUHOCTH Ha OCHOBE

K/TIOUEeBBIX 1[eHHOCTe U WMCTOPUYEeCKUX TpajvLuii 6a30BOM HayKu XUMUWY;
TOTOBHOCTh W  CIOCOOHOCTh 0OydYaroI[UXCsi PYKOBOJCTBOBaTbCs B  CBOeH
JesITe/IbHOCTU  1JeHHOCTHO-CMBIC/IOBBIMH  YCTaHOBKaMM, TPUCYILMMH 11eJIOCTHOM
CUCTeMe XUMHYeCcKoro o0pa3oBaHMs; HaJWuue TPAaBOCO3HAHUST 3KOJIOTMYeCKOU
KYJbTYPbI U CIIOCOOHOCTH CTaBUTh

L[e/I1 ¥ CTPOUTD )KU3HEHHbIe T/1aHBbI.

JINUHOCTHBIE pe3yJ/ibTaThbl OCBOEHUsI TpeAMeTa «XUMUs» [JOCTUTAlOTCs B
eIVHCTBe YyueOHOW U BOCIUTATeNbHON [leATeTbHOCTU B COOTBETCTBUM C
I'YMaHUCTUUECKUMH, COLIMOKYJIbTYPHBIMHU, AYXOBHO-HPAaBCTBEHHBIMM I[€HHOCTSIMH
U HWJealaMM POCCUNCKOTO TpaJaHCKOro oOIecTBa, TPUHATHLIMM B 00IjeCcTBe
HOpMaMu W  TIpaBWIaMu  TIOBe/leHHs,  CMOCOOCTBYIOL[MMHU  TIpOLieccam
CaMOITIO3HAHUsl, CaMOpa3BUTUsI U HPABCTBEHHOTO CTAHOBJEHUS] JIMUHOCTU
00yuaroIuXCsl.

JINUHOCTHBIE  pe3ysibTaTbl OCBOEHHUsI TMpeAMeTa «XUMHS»  OTPaKaroT
c(hOpMHUPOBAHHOCTb OIbITAa T0O3HAaBAaTe/bHOM M TPAKTUUYECKOUW [leATe/IbHOCTU
oOyuaroluxcs 1Mo peasu3aldy TIPUHSATHIX B 00IleCTBe LIEHHOCTel, B TOM YuC/ie B
YyacTu:

1) rpaXkjaHCKOr0 BOCIIMTAHUSA:
0CO3HaHMs 00YYarOIIMMMCS CBOMX KOHCTUTYI[MOHHBIX TIPaB U 00s13aHHOCTeH,



yBa)K€HUS K 3aKOHY M MPaBOIOPS/KY; NPeJCTaB/IeHrsl 0 COLalbHbIX HOpMax
Y TIpaBUJIaX MeXIMUYHOCTHBIX

OTHOLIEHUM B KOJVIEKTUBE;

TOTOBHOCTU K COBMECTHOU TBOPUECKOH /IesTe/IbHOCTH TIPY CO3/JaHUM YueOHbIX
TIPOEKTOB, PellleHnH yueOHBIX U M03HaBaTe/IbHBIX 3a/1ay, BLITIOJTHEHUN XUMHUUeCKHX
SKCTIEPUMEHTOB; ~ CITIOCOOHOCTH TIOHMMAaTb W TMPUHUMAaTh MOTHBBI, HaMepeHUs,
JIOTUKY U

apryMeHTbl ~[IPYyTMX TIPM aHajAu3e pas/iMuHbIX BUJOB  yueOHOM
J1esITeNTIbHOCTH; 2) MaTPUOTUYECKOT0 BOCTIMTAHUSA:

LIEeHHOCTHOT'O OTHOIII€HUS K UICTOPUYECKOMY Y HayYHOMY Hac/ie/Iui0

OTeueCTBEHHOW XMMUU; YBa)KeHHUs K MPOIeCCy TBOpUeCTBa B 00/1aCTH TeOpUH
Y TIPaKTUYeCKOTo MPUMeHeHUs] XMMHU, OCO3HAHUSI TOr0, UYTO JOCTWXKEHHUs HayKu
eCTh pe3y/bTaT JJIUTe/bHbIX Ha0Mr0[eHNH, KPOMOTIMBBIX 3SKCIepHMeHTaTbHbIX
TOMCKOB, MOCTOSIHHOTO TPYy/ia YYEHBIX Y MPAKTUKOB; WHTepeca W Mo3HaBaTe/IbHbIX
MOTHMBOB B TIO/JIyUeHHU U TOCAeAYHOl[eM aHa/iu3e WH(OpMaluu O TMepe/OBbIX
JIOCTHM)KEHHSIX COBPEMEHHOM 0TeueCTBeHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, 3TMUECKOTO TIOBe/IeHHUs; CTIOCOOHOCTH OILIeHWBATh
CUTYal[iH, CBsI3aHHbIE C XWUMHUECKUMU SIBJIEHUSMU, W TPUHUMAaTh OCO3HAHHBIE
pellleHusl, OPHUEHTHPYSCh Ha MOpPaJbHO-HPABCTBEHHBbIE HOPMbI U II€HHOCTU;
TOTOBHOCTH OI|eHMBAaTh CBOE TTOBe/IeHHEe U TIOCTYIKH CBOMX TOBApHIIEN C TIO3ULUM
HPABCTBEHHBIX U TTPABOBBIX HOPM M OCO3HAHUe TI0C/Ie/ICTBUI ITUX TIOCTYTIKOB,

4) (opMHUpOBaHUSA KY/IbTYPbI 3[J0POBbSI:

MOHWUMaHUsI  I[eHHOCTeW 370poBoro ©W 0Oe3ormacHoro oOpa3a  >KW3HH,
HE0OXO/IMMOCTH OTBETCTBEHHOTO OTHOIIEHHsT K COOCTBEHHOMY (PU3MUECKOMY H
TICUXWYECKOMY 37I0POBBIO; COOJIIO/leHsT TipaBui Oe3ormacHoro oOpaiieHust C
Bell[eCTBaMU B OBITY,

TIOBCEJJHEBHOM >KU3HU W B TPYJOBOH [€STe/JIbHOCTH; TTOHUMAaHUS LIEHHOCTH
TIPaBU/T UHAVBU/Y/TbHOTO U KOJUIEKTUBHOTO

0e30mMacHOTO TIOBEJIeHWST B CUTYAl[UsX, YTPOXKAIOIIUX 37I0POBBI0 M >KU3HU
nro/ieli; 0CO3HAHUS TIOCIeJICTBUM 1 HETIPUSTUS BPeJHBIX MPUBBIUEK (YIIOTpeO/1eHus

aJIKOT oIS, HapKOTHKOB,
KypeHus); 5) TPYAOBOI0
BOCNIUTAHUSA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  yueOHO-HCC/IeZ0BaTe/IbCKOM
JesTeTbHOCTH, OOIIeCTBEHHO TIO/Ie3HOM, TBOPUECKOW U  [PYIMX BHZAAX
JlesITe/IbHOCTH; YCTAHOBKM Ha aKTMBHOE yUyaCTHe B PellleHUH MMPaKTUUeCKUX 3a/1au

COLMa/IbHOW HaMpaB/IeHHOCTH (B paMKax CBOero KJjacca, LIKOJIbI);



VHTepeca K MPaKTUYeCcKoMY U3yueHuto npodeccuii pa3IMyHoro pojia, B TOM
yuC/ie Ha OCHOBe TIPUMeHeHUs TIpeIMeTHbIX 3HAHWM 0 XUMHM; YBa)KeHUsl K
TPYy, JIOASM TpyJa W pe3yabTaTaM TPY/IOBOM JesiTebHOCTH; TOTOBHOCTU K
OCO3HAaHHOMY BBIOODY HWHAMBHAYalbHON TpaeKTOpUH oOpa3oBaHus, Oyayimeit
npodeccid W peasu3alid  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUYETOM
JTMUHOCTHBIX WHTEPEeCOB, CIOCOOHOCTeM K XWMHH, WHTEPECOB W TIOTPeOHOCTeM
00I11eCTBa;
6) ’K0/710rHYecKoro BOCIUTAHUSA:
9K0JIOTUYECKH 11e/1ec000pa3HOro OTHOIIIEHHs K TIPUPO/ie, KaK NCTOUHUKY
CYII[eCTBOBAaHUS JKM3HM Ha 3emsie; TMOHUMaHWsS TI700a/bHOTO XapakTepa
9K0JIOTUYECKUX TTPO0IeM, BIUSHUS
KOHOMMUECKUX MPOLeCCOB Ha COCTOSIHUE MPUPOJHON U COLMa/bHOU Cpefbl;
0CO3HaHUs1 He0OXOAUMOCTH UCTIOH30BaHUS JOCTYPKeHUN XUMUH JJ1s1
pellieHUs BOTIPOCOB palidOHaIbHOTO MPUPO/I0T0/Ib30BaHUsl; aKTUBHOTO
HeMpusATUsl JeWCTBUM, TPUHOCSILUX Bpe/l OKDY’Karollel MpupoIHOM
cpejie, yMeHUs IPOTHO3HMPOBATh HeO/1aroNpUsTHbIE 3KOJ0THYeCKHe TTOC/IeJCTBUS
TipeiINPYHMMAaeMbIX 1eCTBUM U MpeAoTBpalljaTh UX; Ha/JIWuusl Pa3BUTOTO
9KOJIOTMYECKOT0 MbIIIJIeHUSs], 9KOJIOTMUeCKON KYJIbTYPhI, OIbITa
JleATe/IbHOCTU 9KOJIOTMYEeCKOW  HaripaB/IeHHOCTU, yMeHUsl
PYKOBO/ICTBOBaTbCSI UMM B MO3HaBaTe/IbHOW, KOMMYHUKaTUBHOM U COLIMA/IbHOM
TIPaKTHKE, CIOCOOHOCTH U yMeHUst aKTUBHO  TIPOTHBOCTOSITh
W7e0/I0TUN XeMohobuu;
7) e HHOCTH Hay4YHOT0 MO3HAHUA:
c(hOpMUPOBAaHHOCTH MUPOBO33PeHUsI, COOTBETCTBYIOLL[EI'0 COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKu U OOIIeCTBeHHOW MPaKTHUKU; MMOHUMaHUs
creluUKM XUMUM KaK HayKu, OCO3HaHUsi eé ponu B (OpPMUPOBAHUU
paLMOHAILHOTO HAYYHOT'O MBIIIJIEHUS, CO3/[aHUM IIeJIOCTHOTO TIpe/[CTaBIeHus 00
OKpYy’KarollleM MUpe Kak O e[JUHCTBe MPUPO/IbI U UesioBeKa, B TI03HAaHWU TPUPOJHBIX
3aKOHOMEpHOCTeld W pellleHuH TpobieM COXpaHeHUsl TIPUPOJHOTO PaBHOBECHS;
y6exXIEHHOCTH B 0C000M 3HAUMMOCTU XUMUH [I7Is1 COBDEMEHHOM I[UBU/IU3aIUH: B eé
T'YMaHUCTUUECKON HarpaB/IeHHOCTH W BaKHOW DOMM B CO3JaHUM HOBOW 0a3bl
MaTepyuaabHON KY/IbTYPhI, PellleHHuH I00albHbIX TIP00/ieM YCTOMUHMBOTO Pa3BUTHUS
yesi0BeYeCcTBa — ChIPbEBOM, SHEPreTUUeCKOM, TIMIEeBOM W  3KOJOTUUeCKOU
6e30MacHOCTH, B pa3BUTUU MeJUIIMHBI, 00eCIieueHNH YCI0BUM YCIeITHOTO TPy/ja 1
9KO0JIOTUYECKH KOMGMOPTHOM >KM3HU KaKJOro useHa OOIecTBa; eCcTeCTBeHHO-
Hay4HOU rpaMOTHOCTHU: TIOHUMaHUs CYII[HOCTU MeTO/0OB TT03HAHUSI, UCTI0/Ib3yeMbIX
B eCTeCTBeHHBIX HayKax, CIIOCOOHOCTH HCTIO/b30BaTh TIOJyuaeMble 3HAHUS [JIsI
aHa/iM3a U OObsSCHEHHsI SIBJIEHWM OKPY)KAIOIIero MUpa M TPOUCXO[SAININX B HEM
W3MeHeHUl, yMeHHUsl fe/laTh O0OCHOBaHHBbIE 3aK/IIOUEHHSI Ha OCHOBE HAyUHbIX



(akTOB U UMEIIIUXCS [IJaHHbIX C 11eJIbI0 TOyueHHs [JOCTOBEPHBbIX BbIBO/IOB,;
CIIOCOOHOCTH CaMOCTOSTETbHO MCTI0h30BaTh XUMUUECKHe 3HAHUS /ISt

pellieHUs1 TIpo6/ieM B peanbHBIX JKU3HEHHBIX CHUTYaI[UsX;
MHTepeca K TT03HAaHUI0 U UCC/Ie/I0BaTeIbCKON JesiTe/IbHOCTH;

TOTOBHOCTA ¥ CIOCOOHOCTH K  HENpepbIBHOMY  00pa3oBaHUI0 U
camMo00pa3oBaHuIO, K aKTUBHOMY IIO/TyUYeHUIO HOBBIX 3HAaHWM 110 XWUMHH B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPeOHOCTAMU; WHTepeca K 0COOEHHOCTSIM Tpy/ia B
pa3/iMuHbIX chepax NpodeccuoHaIbHON

JlesiTe TbHOCTH.

METATIPEAMETHBIE PE3YJ/IbTATbHI

MertaripeiMeTHbIe pe3y/ibTaTbl OCBOEHHUSI y4eOHOro TipefMeTa «XHUMHS» Ha
ypOBHe cpefiHero o01ijero o6pa3oBaHMs BKIHOYAOT:

3HauYMMBbIe ISt dhopmupoBaHus MHPOBO33peHust 00yuaroImxcs
MeXAUCLUTIIMHAPHBIe (MeXKITpeIMeTHbIe) OOIleHayUYHble TMOHSTHS, OTpa’karollue
1[eJIOCTHOCTh HAay4yHOW KapTWHblI MHMpa U Ccreluduky MeTo[0B I103HaHUS,
WCIO/Ib3yeMbIX B eCTeCTBEHHBbIX HayKax (MaTepus, BellleCTBO, SHeprusi, siBjieHue,
Tipoliecc, cUcTeMa, HayuyHblid (DakT, TIPUHLUII, TUIIOTe3a, 3aKOHOMEePHOCTb, 3aKOH,
TEOpHs, WCC/ieZloBaHUe, HaO/MOeHe, W3MepeHUe, SKCIIePUMEHT U [IpyTHe);
yHUBepcarbHble yueOHbIe JeWcTBUS (TT03HaBaTe/bHbIE, KOMMYHHUKATUBHBIE,
peryJiiTiBHbIe), obecrieunBaroriye GopMupoBaHue GYHKIIMOHATBHON TPaMOTHOCTH
Y CoLlMa/TbHOM KOMIIeTeHIIMN 00yYaroluXcs;

CTIOCOOHOCTH 00YUArOIMXCS UCTI0/Tb30BaTh OCBOEHHBIE MEXAUCIIUTITMHADHbIE,
MHUDOBO33peHUeCKHe 3HaHWS W  yHUBepCa/lbHble yueOHble fIeliCTBUSA B
T03HaBaTe/bHOW U COLMA/IbHOM MPaKTUKe.

MerTarnpeiMeTHble pe3yJibTaTbl OTPa)KAalOT OBJaZileHWe YHUBepPCaTbHbIMU
yueOHBIMH  TI03HaBaTeIbHBIMHA, KOMMYHMKAaTUBHBIMU ¥  PEryJIATHBHBIMU
JIeICTBUSIMU.

OB/1aieHHe YHUBEPCA/IbHBIMHU Y4e0HBIMHU NM03HABATEe/IbHBIMH
NeNCTBUAMH:

1) 6a3oBbIe JIOrHUeCKHe JeHCTBHUS:

CaMOCTOSITe/ILHO  (pOopMy/IMpoBaTh U aKTyaJu3upoBaTh  Mpobiemy,
BCECTODOHHe €& pacCcMaTpuBaTh;  OMpeAensTh 1ieJd 1eATe/bHOCTH, 3aj/laBast
rapameTpbl U KPUTEPUM UX

JIOCTWDKEHUS, COOTHOCUTb pe3y/bTaThl [eATeIbHOCTU C TI0CTaB/IeHHbIMU
1[e/IIMU; UCTI0/b30BaTh TIPU OCBOEHWYW 3HAHWUW TIPUEMBI JIOTUUECKOTO MBIIILJIEHUS —
BbIJIEJIATh XapaKTepHble MpU3HAKW TIOHSITUN W yCTaHaBAMBaThb WX B3aMMOCBSI3b,
WCTI0JTb30BaTh COOTBETCTBYIOIIME TTOHATHS /JIsi OOBSICHEHUSI OT/IeNTbHBIX (PaKTOB M
SIBJICHUI;



BbIOMpATh OCHOBAHMS U KPUTEPUU IS K/1aCCUGHKALIMY BEITeCTB U

XUMUYECKUX peakluii;  yCTaHaBIMBaThb TPUYMHHO-C/Ie/ICTBEHHbIE CBSI3U
MeXZy UW3yuyaeMbIMM  SIBJIEHUSIMU; CTPOUTH JIOTMYeCKHe  PacCyXAeHUs
(MHOYKTUBHBIE, [AeJyKTHBHbIE, TI0 AaHAJOTHH), BBISB/SATH 3aKOHOMEPHOCTU U
MIPOTUBOPEUMS] B PACCMATPHUBAEMbIX SIBEHUAX, (OPMYIMpPOBaTH BBIBOABI M
3aK/IF0UeHUs]; TIDUMEHSITb B TIpoljecce TO3HaHUs, MCIO/b3yeMble B XUMHUU
CUMBOJ/IMUECKUE (3HaKoBbIE) MO/IeiH, 1peoOpa3oBbIBaTh  MO/Ie/TbHbIE
Tipe/iCTaB/IeHUs] — XUMHUUYeCKUd 3HaK (CUMBOJI) 3/ieMeHTa, XuMuueckast opMya,
ypaBHeHHE XUMHUYECKOW peaki[id — TIPU PeIlleHrH YueOHBIX TI03HABaTe/bHBIX U
MpaKTUYeCKUX 3afiau, TMPUMEHSTb Ha3BaHHble MO/le/bHble TIpe/ICTaB/leHUs ISl
BBISIBJIEHUsI XapaKTepPHBIX TIPU3HAKOB U3yUaeMbIX BEIleCTB ¥ XUMUUYECKUX PeaKI[hii.

2) 0a3oBbIe HCC/IeJ0BaTeIbCKHE JeHCTBHS:

BJIafleTb OCHOBaMH METO/I0OB HayYHOT'O TI03HAHMS BeIlleCTB ¥ XUMHUUYEeCKUX

peakiuii; (GopMy/nMpoBaTh L€ M 3a/laud MCC/efloBaHWs, HCIOJb30BaTh
TOCTaB/ieHHbIE W CaMOCTOSITeNIbHO C(HOpMy/IMpOBaHHbIE BOTPOCHI B KauyecTBe
WHCTPYMEHTa TI03HaHUSI U OCHOBBI [/ (JOPMHUPOBAHUSI TUIIOTe3bl TI0 TPOBEpKe
TIPAaBWIBHOCTU BBICKA3bIBaeéMbIX CY>K/I€HUH; B/a/leTh HABBIKAMU CaMOCTOSITE/IbHOTO
TIJITAHUPOBAHUSI M TIPOBe/IeHUs] YUeHUUeCKHUX SKCIIePUMEHTOB, COBEpIIeHCTBOBATH
yMeHUsT Hab/o/laTh 3a XOJOM TIpoliecca, CaMOCTOSATeTbHO TIPOrHO3UPOBATh €ro
pe3ysibTaT, (popmMynrpoBaTh 0000IIeHNUsST U BBIBO/IbI OTHOCUTETHFHO JOCTOBEPHOCTH
pe3y/IbTaTOB MCCJ/IeZIOBAHUSL, COCTaB/ISTh OOOCHOBAHHBLIM OTUET O TIPOZE/IaHHOU
pabote; mpHoOpeTaTh OMBIT YYEHUUECKOW HCCIe0BaTe/IbCKOM U TTPOEKTHOM
JesiTe/IbHOCTH, TIPOSIBIISITH CITIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITe/TbHOMY
TOUCKY MEeTOJOB pellleH!s] TMPaKTUYeCcKuX 3ajad, NPHMEHEHHUI0 pa3/uUHbIX
METO/IOB TTO3HaHHUSI.

3) padora ¢ undopmarueit:

OPUEHTUPOBAThCS B Pa3/IMUHBIX UICTOYHUKAX WH(MOpMalyy (HayqHo-

TIOMy/ISIpHAsl JIUTepaTypa XMMHUYeCKOro COJlep’KaHusi, CIIpaBOYHbIe MOCO6us,
pecypcbl MIHTepHeTa), aHa/IM3MpoOBaTh MH(OPMALMI0 Pa3MUHbIX BUAOB U (opM
Tipe/iCTaBJIeHus], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeTpOTUBOPEUUBOCTb;

dbopMyMpoBaTh 3arpochkl U MPUMEHSITh pa3/iMuHble MEeTO/bl MPU TOUCKe U
orbope wWH(popMaMM, HeoOXOAUMOW [iyii BBLITIOJTHEHWS y4eOHBIX 3a7iau
oTpefie/IEHHOTO THUIA; TIPUOOpeTaTh OIMBIT HCIIOAL30BaHUS HWH(POPMAI[MOHHO-
KOMMYHUKaTUBHBIX

TEXHOJIOTUA U Pa3/IMUHbIX TOMCKOBBIX CHCTEM; CaMOCTOSITe/IbHO BhIOMPAThH
onTuMasibHyt0 GopMmy mpejcTaB/ieHdss uHbopMmaluu  (cxembl, rpaduKu,
JuarpamMmbl, TaOMUIIbl, PUCYHKA U [JPYTHe); WCIO/b30BaTh HAyUHBIA SI3bIK B



KauecTBe CpeJCTBa IpU paboTe C XuUMHUUeCKoW HWHpoOpMalveil: MPUMEHSITh
MeXXIipeiMeTHble ((pr3nyecKkre U MaTeMaTH4eCKue) 3HaKU U CUMBOJIbI, (DOPMY/JIbI,
ab0peBuaTypbl, HOMEHK/ATypy; HCIO/b30BaTh U Tipeobpa3oBbiBaTh 3HAKOBO-
CMMBOJ/IMUECKHE CpeJCTBa

HarJyIsgHOCTH.

OBnajieHue yHUBePCa/IbHBIMA KOMMYHUKATUBHBIMHU JeUCTBUAMM:

3a/laBaTh BOMPOCHI TI0 CYILeCTBY 0OCy>KJaeMoil TeMbl B XOZie [Juajiora W/uiu
OUCKYyCCUM,  BbICKasbiBaTb  MJed, (OpMy/JMpOBaTb CBOM  MpeJJI0KeHUs
OTHOCHUTEJIbHO BBITTOJIHEHWsI MPeJJIOKEHHOW 3a[jaud; BBICTYIaTh C Ipe3eHTaluen
pe3yJIbTaTOB TO3HABATe/IbHOU [eSTe/IbHOCTH, MOMYYeHHbIX CaMOCTOSITE/IbHO WU
COBMECTHO CO CBEpPCTHUKaMM I[IPU BBIMIOJHEHUM XUMHUUECKOTO SKCIepUMeHTa,
MpaKkTH4YecKol paboThl 10 UCCAeJOBAHWIO CBOMCTB H3y4yaeMbIX BeIleCTB,
peanu3alud yueOHOro TripoekTa U (HOpPMY/UMPOBaTh BLIBOJbLI IO pe3y/bTaTaM
TIPOBE/IEHHBIX MCC/IeI0BaHUI ITyTEM COT/IACOBaHUS TO3ULMI B X0Zie 00CYXeHUs U
oOMeHa MHEHUSIMHU.

OB/1aieHHe YHUBEPCA/IbHBIMHU Pery/IATUBHBIMH JeHCTBUSIMU:

CaMOCTOATE/TbHO TIJIAHUPOBATh M OCYIeCTBJIATH CBOKO IT03HABATEIBHYIO
J1esITeNIbHOCTh, OTpefiesiss eé 1led W 3a7aud, KOHTPOJIMPOBaTb U TI0 Mepe
HeOOXOIMMOCTA KOPPEKTUPOBATh TIpeJjiaraeMblii  alrOpPUTM  JI€MCTBUH  TIPH
BLITIOJIHEHUM y4eOHBIX U HCC/IeoBaTeNbCKUX 3aJay, BbIOMpaTh Haubosee
3¢ deKTUBHBIM CITOCOO UX pelleHuss C y4ETOM II0JIydeHHs] HOBBIX 3HAHHH O
BeI[eCTBAaX M XUMHUUECKUX peakIUsAX; OCYIIeCTBISITh CaMOKOHTPOJIb CBOEH
JeATe/IbHOCTU Ha OCHOBE CaMOaHaIu3a

1 CAMOOIL[€HKH.

INPEAMETHBIE PE3YJ/IBTATDI

10 K/TACC

[IpegmeTHble  pe3ynbTaTbl OCBOeHUs Kypca «OpraHuyeckass XuUMHS»
OTPa’KaroT:

chOpMHUpPOBAHHOCTb  TIpe/ICTaBJIeHUi O  XUMHUUEeCKOM  COCTaB/SIOLIeM
eCTeCTBeHHO-HAayUHOW KapTUHBI MUPA, POJIU XWUMUU B TTI03HAHUY SIBJIEHUM TIPUPO/IbI,
B (OPMUDOBAaHUM MBIIUIEHUSI U KYJIbTYpPbl JIMYHOCTU, €& (yHKLIMOHATBLHOU
I'PaMOTHOCTH, HEOOXOZMMOM /ISl pellleHrsl TIPaKTUYeCKUX 3a7ad M KOJIOTMuecKu
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3/J0POBBIO M TIPUPOJHOU Cpejie; BiajieHHUe
CHUCTEeMOW XMMUUECKHX 3HaHWM, KOTOpasi BK/IFOYAeT: OCHOBOMOJIArarolue MOHSATHUS
(XUMUYEeCKMM  2/IEeMEHT, aTOM, »3JIeKTPOHHasi 000/0uKa aTroMma, MOJIeKy/a,
BAJICHTHOCTb,  3JIEKTPOOTPHULATE/IbHOCTb, XMMHUUECKass CBSI3b, CTPYKTypHas



dopmyna (pa3BépHyTasg M COKpallléHHasi), MOJIb, MOJIIpHas Macca, MOJISIPHBIN
00BEM, YIrIepo/AHbIM CKesieT, (GYHKI[MOHA/bHAs TpyIa, pajyKaa, H30MepHs,
V30Mepbl, TOMOJIOTMYECKUM psAZ, TOMOJIOTH, YIJeBOAOPOAbI, KUCJIOPOJ H
asoTcojepkalliye COeJUHEeHWs, MOHOMep, I[I0JIMMep, CTPYKTYpHOe 3BEHO,
BBICOKOMOJIEKYJ/ISIDHbIE COeJMHEHUs); TeOpUM U 3aKOHbI (Teopusi CTPOEHUs
opraHvueckux BeilectB A. M. byTiepoBa, 3aKOH COXpaHeHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKUH S3bIK XWUMHWH; MHUDPOBO33DEHUECKHe 3HaHUS,
JeXaliye B OCHOBe TIOHMMaHWS TPUYUHHOCTU U CUCTEMHOCTH XUMHUUECKHX
sBJIeHUY, (DaKTOJIOTMYeCKWe CBeleHUsI O CBOWMCTBAx, COCTaBe, MOJyYeHUU U
Ge30rMacHOM WCITO/Ib30BAaHUM BA)KHEUIIIMX OpraHUYeCKUX BeIecTB B OBITY U
MpaKTUYeCKON JesiTe/IbHOCTA 4YesoBeKa; C(OPMUPOBAHHOCTh YMEHUM BBISIB/ISTh
XapaKTepHble MPU3HAKU MOHSTUM, YCTaHABIMBATh UX B3aMMOCBSI3b, MCII0/b30BaTh
COOTBETCTBYIOIIME TMOHSTUS TIPU OMNMCAaHWU COCTaBa, CTPOEHUS U TpeBpallleHUH
OpraHhuyecKux  COeJWHeHUM; C(HOPMUPDOBAHHOCTb yMEHUW  MCII0/b30BaTh
XAMUYECKYK) CHUMBOJIMKY [JIsi COCTaBJIEHUSI MOJIEKYJIIPHBIX W CTPYKTYPHBIX
(pa3BépHyTOM, COKpallEéHHOM) (OPMYy/a OpraHUYeCKUX Bel[eCTB W ypaBHEHUU
XMMUUECKUX peakl[ui, U3roTaB/IMBaTh MOJEIU MOJIeKY/l OpraHAYeCKUX BelleCcTB
I8 WUIIOCTpaLUMM  MX  XUMUYECKOro UM TPOCTPAHCTBEHHOT'O  CTPOeHUS;
Cc(hOpMHUPOBAaHHOCTb yYMEHWW YCTaHaB/IMBaTb MPUHA/JIEKHOCTb U3YUYEHHbIX
OpraHMyecKux BeLlecTB II0 MX COCTaBy U CTPOEHUKD K OIpe/e/IéHHOMY
KJIacCy/Tpynmne coefvuHeHUH (YreBOZOPOJbl, KHUCIOPOZA W  a30TcofepKallye
COeIUHEHHs], BbICOKOMOJIEKY/ISIDHbIE COeMHEeHUs), [laBaTb WM Ha3BaHUS TI0
cuctematndyeckor HoMmeHknatype (IUPAC), a Takke TpPUBOJUTb TpPHBUA/bHBIE
Ha3BaHUSI OT/e/IbHbIX OpraHUuYeCKUX BeleCcTB (STWIeH, TMpPOMU/EeH, al|eTU/IEH,
STUJIEHTJIUKOJb, TJULEPUH, (eHos, (opManbierufi, aleTaablerd]i, MypaBbHUHas
KU(JI0Ta, YKCYCHast KMCJI0Ta, OJIeMHOBAsl KUCJ/IOTa, CTeapuHOBasi KUCJ/IO0Ta, [JII0K03a,
(pyKTO3a, Kpaxmasa, Le/UI0/03a, T[JIULUH); CPOPMHUPOBAHHOCTb YMEHUs
onpejie/iATh BUJbl XUMUYECKOM CBSI3U B

OpraHUYecKuXx COoeJUHeHUsIX (OguHapHbIe U KpaTHbIE);

c(hOpPMUPOBAHHOCTb yMEHUsI TPUMEHSATb TIOJIO)KEHUs] TEeOpUH CTPOEeHUsI
opraHudeckux BeiiectB A. M. ByTtnepoBa Aysi 00bsiCHeHHsT 3aBUCUMOCTH CBOMCTB
BellleCTB OT MX COCTaBa M CTPOEHHs; 3aKOH COXPaHEeHUsI MacChl BeleCTB;
chOpMUPOBAaHHOCThL YMEHUM XapaKTepr30BaTh COCTaB, CTPOeHUe, (U3UuecKue U
XMMHUYeCKMe CBOWCTBAa THUIWUYHBIX TIpeACTaBUTeNIed  Ppa3/IMYHbIX  KJ/IaCCOB
OpraHUYecKUX BellecTB (MeTaH, 3TaH, ITUIeH, MPOMWIeH, alleTusieH, OyTaaveH-1,3,
MeTun0yTaguen-1,3, 6eH30/1, METaHO, 3TaHOJI, STUIEHIJIMKOJIb, T/IULIePUH, deHOT,
aleTajabJeru/i, MypaBbMHass U YKCyCHasi KUCJIOTHI, TJIFOK03a, KpaxmaJl, Lie/l/Tr0/103a,
aMUHOYKCYCHasi KHCJ/0Ta), W/IIOCTPUPOBaTh T'EHETUUECKYH) CBSI3b MEXAY HHUMU
YPaBHEHUSIMM COOTBETCTBYIOLIUX XWUMHYECKUX PpeaklUWd C UCI0JIb30BaHUEM



CTPYKTYPHBIX (pOpMYJ1; COPMUPOBAHHOCTb YMEHHUS XapaKTepU30BaTb UCTOUYHUKU
yI7IeBOAOPOJHOTO ChIpbsi (HedTh, TPUPOAHBIA Ta3, Yrojb), CHOCOOBI UX
repepabOTKM U TpaKTUUeCKOoe T[pPUMeHeHHWe TIPOAYKTOB  IepepaboTKy;
c(OpMUPOBaHHOCTb YMEHUM NIPOBOJUTE BBIYUC/IEHHUS 10 XUMUYECKUM yPaBHEHUSIM
(Maccel, 06bEMa, KOIMUeCTBA MCXOJHOTO BeIeCTBa WM TMPOAYKTa peaKIUuH TI0
M3BeCTHBIM Macce, 00BEMY, KOJIMUECTBY OJHOTO W3 HWCXOAHBIX BeIeCTB WU
TIPO/IYKTOB peaklyu); chOpMUPOBAHHOCTh YMEHUU B/a/leTh CUCTEMOU 3HaHWU 00
OCHOBHBIX MeTOZ,aX Hay4YHOrO IMO3HaHUS, UCII0/Ib3yeMbIX B XUMHUH TPU U3yUYeHUU
BeIleCTB U XWMHUUeCKUX siBJeHUN (HaOmo/eHre, W3MepeHHe, SKCIIePUMEHT,
MO/IeJIMPOBaHMe), MCII0/Ib30BaTh CUCTEMHble XWMHWUECKHe 3HaHWS [J/Is1 MPUHATHS
pellleHid B KOHKPeTHBIX KU3HEeHHBIX CUTyalWsX, CBI3aHHBIX C BelleCTBaMU U UX
npuMeHeHreM; C(HOPMHUPOBAHHOCTh YMeHHM cCOO/IoAaTh TpaBUsia TOJIb30BaHUS
XUMUAYECKOW TIOCy/Iol U JiabopaTopHbiM 0060py/JOBaHMEM, a TakKXKe TIpaBUIa
oOpairieHrsi C Bell[eCTBAMU B COOTBETCTBUM C WHCTPYKLUSIMHU T10 BBITIOJTHEHUIO
71abopaTOPHBIX XUMUYECKUX OIBITOB; CDOPMUPOBAHHOCTb YMEHHUH T/IaHUPOBATh U
BBITOJIHATh XUMUUECKUM SKCIIepUMEHT (TIpeBpallieHUs] OpraHu4yeCcKrx BelleCTB MpU
HarpeBaHWH, MOJIyuyeHre 3TU/IeHa U U3yUYeHHUe ero CBOMCTB, KaueCTBeHHbIe peakLuu
OpraHuYecKUX BelllecTB, JeHaTypals 0e/IKOB IMPU HarpeBaHUH, LIBeTHbIE PeaKI[uu
OenKOB) B COOTBETCTBUHU C TPaBUIaMU TeXHUKU 0€30MacHOCTH TIpu obpailjeHuH C
BellleCTBaMM U J1abopaTOpHBIM 00Opy/JOBaHHEM, TIPE/CTaB/SATh Ppe3yJbTaThl
XMMHUYECKOTO 3KCIIepUMeHTa B ()OpMe 3anvCyd ypaBHEHMM COOTBETCTBYIOLLIHMX
peakuyMd W (OpMy/IMpOBaTb BBIBOABI Ha OCHOBE STUX  pe3y/bTaToB;
cOPMUPOBaHHOCTb ~ yMEHUM  KDUTHMYECKA  aHa/lM3UpOBaTh  XUMHUYECKYIO
VH(OpMAaLMIO, T0JlydaeMyl0 HW3 pasHbIX HWCTOYHUKOB (CpejCcTBa MacCOBOU
vH(popmaLuu, IHTepHeT U Apyrux);

chOpMHUPOBAaHHOCTh ~ yMeHMM  coO/roZiaTh  TIpaBW/IA  9KOJIOTHYECKH
1jesiecoobpa3HOr0 TIOBeJleHUsI B OBITY U TPY/AOBOW JeSATebHOCTU B LeJIAX
COXpaHEeHUs1 CBOEro 3/0pPOBbSl U OKPY’Karolllel TPUPOAHOW Cpefbl, OCO3HAaBaTh
OMaCHOCTb BO3/IEMCTBUSI HAa J>KUBbIE OpPraHU3Mbl OIpe/e/IéHHBIX OpraHUuYeCcKuX
BeIlleCTB, MOHUMasi CMbICT Toka3aTesnsi [1/JK, MosiCHSTH Ha TpuMepax CIoCOObI
YMEHbIIEHUS] W TpeJOTBPALlleHWs WX BPEeAHOrO0 BO3JEWCTBUS Ha OpraHu3m
yesioBeKa; /s OOYyYarlUXCsd C OrpaHUYeHHBIMHA BO3MOKHOCTSIMU 3/I0POBBSI:
yMeHUe TIPUMEeHSITh 3HaHUsI 00 OCHOBHBIX /IOCTYITHBIX MeTO/Iax T03HAHKS BelleCTB
U XUMWYEeCKUX SIBJIEHUM; AJISi CJIerbIX U CAabOBUAAIIMX 00yuarouxcs: yMeHue
WCTIO/b30BaTh pesbeHO-ToueuHyr0 cuctemMy obo3HaueHuid JI. Bpaiins s 3anucu
XUMUUECKUX (hOPMYJIL.

11 KJIACC



ITpemMeTHBIE pe3yabTaThl OCBOeHWS Kypca «OOimas ¥ HeopraHudeckas
XHAMUSI» OTPakarorT:

c(hOpMHUPOBAaHHOCTb  MpEJCTABJAEHUN: O XUMHUYECKOW  COCTaBJISIOLLEN
eCTeCTBeHHO-HAayUHOW KapTUHBI MUPA, POJIU XWUMUU B TTI03HAHUU SIBJIEHUM TIPUPO/IbI,
B (OpPMHUDOBAaHUM MBIIUIEHUS] W KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAIbHOU
I'PaMOTHOCTH, HEOOXOZMMOM [I/Is1 pelleHrsT MPaKTUUeCKUX 3a7ad M KOJIOTMueCKu
000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[0POBbI0 M TIPUPOZHON Cpejie; BJafieHHUe
CUCTEeMOW XMMUUECKUX 3HaHWM, KOTOpasi BKJIFOYAeT: OCHOBOMOJIArarolue MOHSITHUS
(XUMHUYECKUM 3JIEMEHT, aTOM, M30TOII, S-, p-, d- 3/IeKTPOHHbIE OpOWTA/ aTOMOB,
WOH, MOJIEKYJ1a, MOJIb, MOJISIPHBIM 00BEM, BaJIeHTHOCTb, 3JIEKTPOOTPULIATETbHOCTD,
CTereHb OKUCJIeHWsl, XUMU4YecKass CBsi3b (KOBajleHTHasl, MOHHasl, MeTa/lyindyeckas,
BOJIOPO/iHasl), KPUCTa/UIMUecKasi pelliéTKa, THUIMbl XMMUUECKHUX peaklui, pacTBOp,
S/IEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIMTHYECKas AUCCOLUALMS, OKUC/IUTEIb,
BOCCTAaHOBUTE/Ib, CKOPOCTh XWMHWYECKOW peakluM, XWUMHUYecKoe paBHOBECHe);
TEOPUM U 3aKOHbI (TEopHs 3/eKTPOIUTUYECKOW AUCCOLMALIUM, TMepUoguYeCcKUil
3akoH [I. V1. MeH/jesieeBa, 3aKOH COXpaHEeHWs] MacChl BellleCTB, 3aKOH COXpPaHeHUs U
TpeBpalljeHds] SHeprud TpU  XUMUYECKUX  peaklusix), 3aKOHOMEpPHOCTH,
CUMBOJIMUECKUH $I3bIK XUMHWH, MHUPOBO33DEHUECKUE 3HaHUS, Jie)Kalllde B OCHOBE
MOHMMAaHUs  TIPUUYMHHOCTA W CUCTEMHOCTHM  XUMHWYECKUX  SIBJIEHUH,
dakToOrMUeCKre CBeieHHsI O CBOMCTBax, COCTaBe, MOJy4YeHUM U Oe30rmacHOM
WCTI0/Tb30BaHUN BaKHEMIIINX HeOpPraHWYeCKHX BeIeCTB B OBITY W MPaKTHUeCKOU
[leATe/IbHOCTU Ue/I0BeKa;

c(hOpMHUPOBAaHHOCTb YMEHUM BBISB/ISATh XapaKTepHble TPU3HAKW TIOHSITHM,
yCTaHaB/IMBaTb WX B3aMMOCBSI3b, MCII0/Ib30BaTh COOTBETCTBYIOL[ME TIOHSTHS TIPU
OMMCaHWW HEOPraHWUeCKWX BeIleCTB W WX TpeBpalleHul; CPOPMUPOBAHHOCTh
YMEHUU WCIO/Ib30BaTh XUMHUYECKYIH0 CUMBOJIMKY [Jid COCTaB/ieHUs (QopMy
BeIlleCTB U yPaBHEHUM XMMUUECKUX peakl[ud, CUCTeMaTUUeCKyr) HOMEHK/IATypy
(IUPAC) u TpuBMa/ibHbIe Ha3BaHUS OT/e/JbHbBIX HEOPraHWYEeCKUX BeIeCTB
(yrapHslii ra3, yrjeKuc/abld ra3, aMMHUak, raiiéHasi U3BeCTb, HeraiiéHasi U3BeCTb,
MUTbeBasi COZQ, TMUPUT W Jpyrue); C(HOPMUPOBAHHOCTb yMEHUU OMpeensiTh
BAJIEHTHOCTh WM CTe€IeHb OKUC/JEHUSI XWMUUECKHUX 3JIEMEHTOB B COeJUHEHUSIX
pa3/iMuHOrO COCTaBa, BWJ, XUMUYECKOW CBA3W (KOBajieHTHas, WOHHas,
MeTa//TMYecKasi, BOJIOPO/IHAasi) B COEAVHEHHUSX, TUM KPUCTa/UIMUeCKOM peIlIETKU
KOHKDETHOTO BelljecTBa (aTOMHas, MOJIEKy/sipHasi, WOHHasi, MeTajuihueckas),
XapakTep CpeJibl B BOAHBIX paCTBOpax HEOPraHUUeCKHUX COeUHEHNUH;

c(hOpMHUPOBaHHOCTD YMEeHUU yCTaHaBJ/IUBaTh TIPUHA/IEXKHOCTh
HeOpraHu4yecKrWx BeljecTB [0 MX COCTaBy K OIpezeséHHOMY KJacCy/TpyIie
coeiIMHEHWH (TIPOCThIe BellleCTBA — MeTaslulbl U HeMeTasl/Ibl, OKCU/Ibl, OCHOBaHHUSI,
KUC/IOThI, am(pOTepHble THUJPOKCU/bI, COJIM); CHOPMUPOBAHHOCTh YMeHUU



pacKpbiBaTb CMbICI  Ilepyoauveckoro 3akoHa [I. WM. MenzgeneeBa U
JleMOHCTPUPOBATh ero CUCTEMAaTU3UPYIOLIYIO, 00OBSICHUTE/IbHYTO 17}
MPOTHOCTUYECKYHO (YHKUMH;  C(OOPMHPOBAHHOCTb yMEHUM XapaKTepu30BaTh
5JIEKTPOHHOE CTPOEeHHe aTOMOB XWMHYeCKUX 37eMeHTOB 1-4  mepuozoB
[Tepuoyueckor cUCTeMBbl XMMUYECKUX 3/1eMeHTOB 1. V. MeHeneeBa, UCMO/Ib3ys
TIOHSITUS «S-, P-, d3/IeKTPOHHBIE OPOUTATN», «IHEPTeTHUECKHE YPOBHU», O0OBSICHSITh
3aKOHOMEPHOCTU W3MEHEHUsI CBOMCTB XUMHYECKUX 3/IEMEHTOB U UX COeJVHEHUH!
T0 nepyoziam U rpymnmnam [leproauueckor CUCTeMbl XUMUUeCKUX 31eMeHTOoB /1. U.
MeHjeneeBa;
chopMHPOBaHHOCTh YMEHU XapaKTepr30BaTh (OMUCHIBAThH) OOIIMe
XUMUYECKWe CBOMCTBA HEOPraHWYeCKHMX BeIecTB  pas3/IMYHbIX  KJIacCOB,
MO/ATBEPKJATh CYILeCTBOBAHUE TeHEeTUYECKOM CBA3M MeXAY HeOopraHhyeCcKUMH
Bell[eCTBaMH C MTOMOLLBbI0 YPaBHEHUI COOTBETCTBYIOLMX XUMHUYECKUX PeakLvi;
c(OpMUPOBAHHOCTb YMEHMS K/I1aCCU(ULIMPOBATh XUMUYECKHEe PeakLyy I10
pa3/IMYHbIM TpU3HAKaM (YMCIy M COCTaBy pearvpyrolIUX BellecTB, TEIJIOBOMY
3¢ dexTy peakly, U3MEHEHUIO CTelleHel OKWC/IeHHUS 3/IeMeHTOB, 00paTUMOCTU
peaklyMy, y4JacTUI0 KaTaau3aropa); C(OPMHPOBAHHOCTb YMEHWM COCTaB/ISITh
yPaBHEHMS] peakLMi pa3/MYHbIX THUIIOB, TOJHbIE W COKpAlléHHbIe YpaBHEHUS
peakiyii MFOHHOTO 0OMeHa, YUUThIBasl YC/IOBUS, PU KOTOPBIX 3TU PeakLUy UAYT /10
KOHLIa;
c(OpMHUPOBAHHOCTb YMEHWUK MPOBOJUTHL peakLUM, KaueCTBEHHbIN COCTaB
Pa3/IMYHbIX HEOpPraHWYeCKUX BeIecTB, paclo3HaBaTb OMbBITHBIM MYTEMHUOHBI,
MPUCYTCTBYIOLLKE B BOJHBIX PACTBOPAaX HEOPraHMYeCKUX BEILleCTB;
Cc()OPMUPOBAHHOCTb YMEHUM PaCKpbIBaTb CYIIHOCTb OKHUC/IATETbHO-
BOCCTAHOBUTE/IbHBIX PeaklWi MOCPeJCTBOM COCTaBJ/IeHUs 3/IeKTPOHHOTO OaiaHca
3TUX peakLUu;
c(opMHPOBAHHOCTb YMeHHH 00BSICHATH 3aBUCHMOCTb CKOPOCTH XMMUYeCKOH
peakLy OT pas3/INuUHbIX ()aKTOPOB; XapaKTep CMeLeHHsI XUMUUEeCKOr0 paBHOBECHS
B 3aBMCHMMOCTH OT BHeLlIHero Bo3zercTus (nmpuHuui Jle IlaTensbe);
c()OpPMHPOBAHHOCTb YMEHUM XapaKTepU30BaTb XUMHUYECKHE MPOLECCHI,
Jie)kaljde B OCHOBe MPOMBIIIEHHOTO MOJyYeHHUs CEePHOW KWUCJIOThl, aMMHaka, a
TaKXe CPOPMUPOBAHHOCTL TMpe/CTaBieHUu 00 O0L[MX HAayYHBIX MPUHLIUANAX U
9KOJIOTMUeCKUX TIP0o0/ieMax XUMHUUeCKOT0 MPOH3BO/ICTBa;
c()OpMUPOBAaHHOCTb YMEHHH MPOBOJUTH BBIYKC/IEHHSI C MCIOJ/Ib30BAaHUEM
TIOHATHUSI «MacCoBasi [I0Jisl BellleCTBa B PacTBOpe», OObEMHBIX OTHOIIIEHUN Ta30B
TpY XUMHUECKUX peakI[UsiX, MacChl Bell[eCTBa WM 00bEMa ra3oB M0 M3BECTHOMY
KOJIMUeCTBY Bell[eCTBa, Macce WIM O00bEMY OJJHOTO U3 YUYaCTBYIOLIMX B peakLid
BeL[eCTB, TEIIOBOro 3(eKTa peaklMd Ha OCHOBE 3aKOHOB COXPAaHEHWs! MacChl
BeLL[eCTB, NTPeBpallleHNs U COXPaHEeHUs SHEePIUy;



cchopMHUPOBAHHOCTh YMEHHI COO/TI0/IaTh TTPABH/IA T10/Ib30BaHUs XUMHUUECKOMH
rocyzioi u sabopaTopHbIM 000py/JOBaHHEM, a TakKe mMpaBwia obpaijeHUs C
BeI[eCTBAMM B COOTBETCTBUM C WHCTPYKI[MSIMU I10 BBITIOJTHEHUIO J1TaOOPATOPHBIX
XUMUUECKUX OTbITOB;
c(hOpMUPOBaHHOCTb YMEHUU IMJIAHUPOBATh U BBIMOJHATE XUMUYECKUU
5KCIIePUMEHT (pas/iokeHWe IepoKCHJa BOJOPOJAa B MPUCYTCTBHMM Karaau3aTopa,
orpejiesieHWe Cpeibl pacTBOPOB  BellleCTB C TOMOLIbI0  YHUBEPCAJIbHOIO
VIH/IMKaTOpa, BJ/IMSIHUE PA3/MYHbIX (PAKTOPOB Ha CKOPOCTh XWUMHYECKOW peakiuH,
peakiu MOHHOTO oOMeHa, KaueCTBeHHble peakllud Ha cyibdar-, kKapboHaT- u
XJIOpU/I-aHUOHbI, HA KaTMOH aMMOHUSsI, DellleHue SKCIepHMeHTalbHbIX 3a/au Tio
TeMaM «MeTamibl» U «HeMeTaribl») B COOTBETCTBUM C TpaBWaMU TeXHUKHU
Ge3omacHOCTH TIpU 0OpallleHuH C BelljeCcTBaMU U J1abopaTOPHBIM 000pYyZOBaHUEM,
Mpe/CTaB/ATh pe3y/bTaTbl XUMHUUYECKOTO SJKCIepuMeHTa B (opMe 3amnucu
yPaBHEHUM COOTBETCTBYIOIIMX peakUWd U (OPMy/IMPOBaTh BBIBOJBI HAa OCHOBE
5TUX pe3yJ/bTaTOB;
c(hOpMHUPOBAaHHOCTb YMEHUM KPUTHUYECKA aHaJIU3UPOBAaThb XUMUYECKYHO
vH(pOpMaILuIo, TIOyyaeMyH) U3 Ppa3HbIX HWCTOYHUKOB (CpejcTBa MacCOBOM
KOMMYHUKaLuK, VIHTepHeT U Apyrux);
chopMHUPOBaHHOCTh ~ yMeHMM  CoO/roZiaTh  TIpaBW/IA  9KOJIOTHYECKH
1je/1ecoo0pa3HoOro ToBeZieHWs] B ObITY W TPYZOBOW JeSTebHOCTA B  ILIe/SX
COXpaHEeHUs1 CBOero 3/0pPOBbSl U OKpY’Karollled IPUPOAHOW Cpelbl, OCO3HAaBaThb
OMaCHOCThb BO3/IEUCTBHS Ha ’KHBbIe OPraHU3MbI OIpe/ie/IEHHBIX BellleCTB, MOHUMas
cMmbIcn mokazaTenss II[IK, TOSCHATb Ha TIpUMepax CIIOCOObI YMEHBIIeHUs U
Npe/iOTBPAIlleHUsI WX BpPEJHOr0 BO3JEWCTBUS HAa OpraHW3M 4YejioBeKa; [JIs
00yuaroIuXcst C OrpaHUYeHHbIMH BO3MOKHOCTSIMU 37I0POBbSI: YMeHHe TTPUMEHSITh
3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOZlaX IT03HAHUSI BEIeCTB W XUMHYECKHUX
SIBJIEHUH; JJIsI CJIETIbIX M CIa0OBUASAIIMX OOYUaroIMXCs: yMeHHe WCII0b30BaTh
pesibe(hHO-TOUeUHYI0 crucTteMy obo3HaueHwit JI. Bpaiins Ay 3armicyd XUMHAYECKUX

dhopmy.



TEMATHUYECKOE IVNTAHUPOBAHUWE 10 K/IACC

Ko/muecTBo yacoB JJIEKTPOHHbIe
No 11/ HaumeHoBaHHe Pa3e/ioB U TeM (undposnie)
e NMPOrpaMMbI KonTposnbabie | IlpakTHueckue obpasoBare/bHbIE
Bcero
padoThI padoThI pecypchbl
Pa3pen 1. TeopeTnueckue 0CHOBBI OPraHHUYeCKOH XMMHUH
[TpenmeT opraHnueckou xumuu. Teopus
1.1 CTPOEeHHsI OpraHUueCKUX CoeIMHeHuM A. 3 https://www.yaklass.ru/
M. Bytneposa

Wroro no pasgeny 3

Pa3pen 2. YrieBoaopoabl
2.1 [IpenenbHble yriieBoA0pOAbl — aaKaHbl 2 https://www.yaklass.ru/
29 HernpezenbHble yriieBoA0pOAbl: alkeHsl, 6 1 https://www.yaklass.ru/

) anKa/IueHbl, aJIKUHbI
2.3 ApoMaTHJecKHe yrIeBo0pObl 2 https://www.yaklass.ru/
24 [IprpopaHbIe UCTOYHUKU YI1€BOAOPOJOB U 3 1 https://www.yaklass.ru/

’ uXx nepepaboTKa

Wtoro no pa3peny 13

Pa3pen 3. Kuciopoacoaepixaimjue opraniuyecke CoeUHeHUs
3.1 Criuptsl. GeHorn 3 https://www.yaklass.ru/




39 Asnbperuzibl. KapboHOBBIE KUCTOTBI.

7 https://www.yaklass.ru/
Crno>xHble 3(hUpkI

3.3 VrneBopI 3 https://www.yaklass.ru/
Wroro no paspeny 13
Pa3zpen 4. A3orcopepikainiye opraHiyeckie coeJuHeHUus

4.1 AMUHBEI. AMUHOKUCIOTHI. benku 3 https://www.yaklass.ru/
Wtoro no pa3zpeny 3
Pa3pen 5. BeicokoMoJ1eKy/IsipHbIe COeJUHeHH s

5.1 [Tnactmaccel. Kayuyku. BosiokHa 2 https://www.yaklass.ru/
Wtoro no pasgeny 2

OBLIEE KO/IMYECTBO YACOB I10 I[TPOI'PAMME
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11 KITACC

Ko/muecTBo yacoB JJIEKTPOHHBIe
N HauveHoBaHHe pa3jie/ioB U TeM (mupposrie)
» /n NporpaMMsbI Beero KonTposibabie | IIpakTHueckue o0paszoBaTe/ibHbIE
padoThI PadoThI pecypchbl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
CrpoeHue aToMoB. [leprorueckuii 3aKOH U
1.1 [Tepuoaunueckas cucTeMa XMUMHUUYECKUX 3 Bubmmorexa LJOK
https://m.edsoo.ru/7f41a636
anemenToB /1. 1. MeHzeneeBa

13 Crpoenue BemiectBa. MHoroobpasue 4 bubmoTeka LIOK

) BellleCTB https://m.edsoo.ru/7f41a636
1.3 XVMUUeCKue peakLuu 6 1 1 https://m.edsoo.ru/7f41a636

Wtoro no pa3peny 13

Pa3pen 2. Heoprannueckass XuMus

bubmoreka IIOK
2.1 MeTanmbl 6 1 https://m.edsoo.ru/7f41a636
bubmoreka IIOK

2.2 Hewmetasbl 9 1 1 https://m.edsoo.ru/7f41a636
53 CB$I13b HEOPraHMYECKUX U OPraHuueCKUX 5 bubmioTeka LIOK

’ Bell[eCTB https://m.edsoo.ru/7f41a636

bubnmoreka LIOK
Wroro nio pazgeny 17 4

https://m.edsoo.ru/7f41a636




Pa3zpen 3. XuMusa u XXKU3Hb

bubmioTeka LIOK
31 XHMHS 1 KH3HE 4 https://m.edsoo.ru/7f41a636
Wtoro no paspeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




KAJIEHJAPHO - TEMATUYECKOE IINTAHUPOBAHME

10 KJTIACC
KoimuyecTBo yacoB
Ne Tema ypoka Aara D
n/n yp B Kontposbubie | TIpakthueckue | payuemms| oo ona/IbHAR
cero rpaMoOTHOCTh
padoTsI padoThI P oc
1 Hepens AHanu3MpoBaTh,
1 [TpegMeT OpraHMyecKoil XMMHUH, ed 1 CeHTSAOpst MHTEpMpETMpOBATE
dHHbIe 1 JejiaTh
BO3HUKHOBEHUeE, Pa3BUTHE U 3HAaUeHUe A 4
COOTBETCTBYIOLIHE
BEIBO/IbI
Teopusi CTpoeHHs OpraHuYeCcKux 2 Hepensd I1peanoXuTh criocob
2 coenvHeHud A. M. ByTnepoBa, eé OCHOBHbIe 1 ceHTsI0ps Hay4HOro MCC/1e/0BaHus
[OJIOyKEHUS [AaHHOI'O BOITpOCa
[TpeacraBnenyve o KnaccupuKaluu 3 Hepesnist OO6BSICHUTB
opraHuyeckux seljects. HomeHkiaTypa ceHTsI0ps TOTeHIHa/bHbIe
3 1 MPUMEHEeHHs
(cucremaTuyeckasi) U TpUBUA/IbHbIE e CTeCTBOHHOHAYHOL
TBEHHOHAYYHOI"
Ha3BaHWs OPraHUYeCKUX BellleCTB sHaHWs 4715 OBIIECTBA
AJIKaHbI: COCTaB U CTPOEHHE, 4 Hepenst Tpegnoxus, crioco6
4 o 1 CeHTAOps Hay4YHOI'0 UCC/Ie;0OBaHUsA
TOMOJIOTUYEeCKUU P, JAHHOTO BoMpOca
1 Hepesns OrnucaTb U OL|eHUTh
OKTAOPS Croco0bl, KOTOpEIE
MeTaH ¥ 3TaH — MpOCTeHIIe HMCMONBYIOT yHEHBIE,
5 1 4T0OBI 06ECTIeUnTh
Trpe/iCTaBUTe/ N aJIKaHOB 5
HaJe>XHOCTb JaHHbIX U
AOCTOBEPHOCTDH
00BSICHEHUH
. 2 Hepensd AmnanusupoBars,
6 AJIKeHBI: COCTaB U CTPOeHUe, CBOMCTBA 1 OKTAODS VHTEpIPeTHPOBATh




[laHHbIe U1 [1e/1aTb

MpUHAJIEXKAIIUX K PA3/TMYHBIM KJjIaCCAM

COOTBETCTBYHOLLIME
BbIBO/IbI
3 Hepenis OLleHMBAaTh HayuHble
. OKTSIOpST apryMeHThl U
7 OTU/IeH U IMpOTINJIEH — IMpOoCTeUnLure JloKa3aTebCTBa 13
Hpe ,Z[CTaBI/ITe JIN a/IKeHOB Pa3/IMYHbIX UCTOUYHUKOB
(naripumep, rasera,
VIHTepHeT, )XypHasbl)
4 Hepens OOBsSICHUTD
a ITpakthueckass pa6ota Ne 1. «ITomyueHue OKTsI0psi TOTEHIHa/IbHbIE
) MMpUMEHEHUS
3TU/IeHAa U U3yUYeHUe ero CBOMCTB» eCTeCTBeHHOaYIHOTO
3HaHMsA /711 0011[ecTBa
Ankagvensl. byragven-1,3 u 1 Hepens TIpeanoXuTs crnoco6
mMeTtunbyTaguen-1,3. [omyueHue HOSIOpst HAyqHOT'0 MCC/IEA0BAHM
dHHOI'O BOIIpOCa
9 CHUHTeTHUYECKOT0 KayuyKa U Pe3rHbI. A P
PK:I1pon3B0OACTBO MOMMEPOB Ha
npeanpusaTusax komnanuu CUBYP.
ANKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUs], 2 Heplens AHanM3MpOBaTh,
rOMOJIOTMYeCKHUiA PA, HOSIGPsi MHTEpIPETMPOBATH
10 .. JlaHHbIe U JleslaTh
AueTrieH — MpOCTeULINH Mpe/iCTaBUTe b COOTBETCTBYIOLHE
d/IKHHOB BBIBO/IbI
3 Hejens AHam3MpoBaTs,
BbIUKC/IeHHS 10 YPABHEHUIO XUMHUYECKON HOsI0pst MHTEPTPETUPOBATE
11 JAHHBIE U JIeJ1aTh
peaxnun COOTBETCTBYIOIIHE
BBIBO/IbI
ITpeA0XUTh CIIOCO0
Apenbr: 6eH3071 U ToTyo1. TOKCHYHOCTB 4 Hejens pea
12 HOSIOPST HAy4HOTrO UCC/Ie/[OBAHHSI
aPEHOB AAaHHOT'0 BOIIpOCa
1 Hepens OOBsACHUTD
l'eHeTnueckasi  CBsI3b  YIJIEBO/IOPO/IOB, A
13 Jekadpst TIOTeHL{Ua/IbHbIE

NpUMEeHeHUs




€CTeCTBEHHOHAYYHOT'0
3HaHUsA /7151 0611[ecTBa

[IpupojHble MCTOYHUKHU YIJIEBOLOPO/OB: 2 Heplens TIpeaIoxKuThL Cioco6
14 TIPUPOJHBIN ra3 U MonyTHbIe HeTSIHbIE Hay4HOI'0 UCC/IeJ0BaHMA
JIaHHOTO BOTIpOCa
ra3bl, He()Th ¥ MPOAYKTHI €& TiepepaboTKHy. nekabpst
P.K.: I"'a30Bble MecTOpOXAeHUs THOMeHCKON
obmacTw.
IIpypoHbIe UCTOYHUKU YI/IeBOL0PO/OB: 3 Hegenis OrucaTh 1 OLIEHUTh
< CrIoco0bl, KOTOpbIe
TIPUPO/IHBIM Ta3 U MOIyTHbIe HeTsHbIe Aexabpst P!
HCIIO/Ib3YIOT YUéHBbIe,
15 rasbl, He)Th ¥ MPOAYKTHI eé repepaboTKy. 4TO6BI O6eCIeUTh
P.K. HedrsiHble MecTOpOXzeHUS HaJ&KHOCTb [JAHHBIX 1
TtomeHcKol 061acTH. AHTUNIMHCKUN AgCTOBePHOUCT"
o OOBsSICHEHUHU
HedTerepepabaThIBarOIUii KOMOWHAT.
AHanu3upoBaThb,
KoHTposbHast paboTa 1o pasjeny Auepens | MHTEPTIPETHPOBATH
16 v ekabost JJAHHBIE U Jle/IaTh
«YTJieBogopoabn» i P COOTBETCTRYIOMHE
BBEIBO/IbI
2 Hepenis AHanu3upoBars,
[lpegenbHbIe  OJJHOATOMHBIE  CITUPTHI: AHBAapsl MHTEPHPETHPOBATE
17 B JJAHHBIE U JIeJIaTh
MeTaHOJI U 3TaHoJ1. BogopozaHast cBsi3b CooTBeTCTBYHOMe
BbIBO/IbI
[MpeanoXKuTh CrIocob
MHOroaToMHbIe CIIUPTHI: STUIEHTTAKO/Ib 1 3 Hejens PEA
18 SIHBapst HAy4HOTr0 UCC/Ie/[OBaHHSI
FﬂHuepHH AAHHOT'0 BOIIpOCa
4 Hepens OO6BSICHUTD
®eHOJI: CTPOEHKE MOJIEKY/IbI, PU3UUECKUe 1 AHBApA TOTEHIMATIEHBIE
19 . MPYMEHeHUst
XUMHYEeCKHe CBOWCTBA, MPUMeHeHUe eCTeCTBEHHOHAYHOTO
3HaHWMs /7151 0011jecTBa
Anbgeruabl: hopmanbaeruz u 1 Hepens ITpeanoxuTh criocob

20




alieTaJbJermua. ALIETOH tdhespans Hay4YHOr'0 UCC/IeI0BaHUSL
[laHHOT'O BOTIPOCa
2 Hefesist Onucarthb U OLeHUTD
teppans Croco0bl, KOTOpHIE
27 OZHOOCHOBHBIE TpejielbHble  KapOOHOBbIE HCIIO/b3YIOT YUEHBIe,
KUCJIOTBL: MypaBbUHAasA U YKCYCHas 4T00BI 00ECTIeUNTD
Ha/|&KHOCTD [JAHHBIX U
LOCTOBEPHOCTD
00BsiCHEeHUH
AHanusvpoBars,
[paktyeckass pabora Ne 2. «CoiicTBa 3 Hegenst MHTEPTPETHPOBATE
22 o (berpans JlaHHbIe U Jief1aTh
pacTBOpa YKCYCHOU KUCIOThI» p CooTBeTCTBYIOMHE
BBIBOJIbI
OL[EHI/IBEITI: Hay4dHbI€
CteapuHOBas U 0JIEMHOBAsi KUC/I0ThI, KaK apryMeHTbI U
)3 p 4 Hepens JlOKasare/bCTBa U3
IpeCcTaBUTe/N BBICIINX KAPOOHOBBIX (espans DASHYHBIX MCTOUHHKOB
KUCJIOT (HampuMep, rasera,
VHTepHeT, )KypHasibl)
1 Hepens OOBACHATD
OTeHLa e
Mbi/1a KakK COJIM BBICIIMX KapOOHOBBIX Mapra TOTEHIHMAIEHbL
24 . MPYMEHeHHUs
KHCJIOT, UX MORKOLIee NerncTBre €CTeCTBEHHOHAYUHOTO
3HaHMsA /711 0011[ecTBa
CrnoskHble 3(Mpbl Kak MPOU3BOIHbIE 2 Hejenst ITpeA0XXuTh Crocob
25 KapOOHOBBIX KUC/IOT. ['UAPOTU3 CIIOKHBIX MapTa HayUHOTO UCCIEN0BAHNA
5¢bupoB [JlaHHOTO BOTIPOCa
3 Hepens AHanm3upoBars,
epIIPeTHPOBa
26 JKupbl: TMpo/IN3, MpUMeHeHue, Mapra MHTEPIPETHPOBATE
[laHHBIE U [IeJIaTh
Oronornyeckasi posib KUPOB CooTBeTCTRyIOMe
BbIBO/IbI
AHanu3upoBarh,
27 YT/1eBO/ibl: COCTaB, KIaCCUMUKALIHSL. 1 nepens p




aHpe]ISI WHTEPIIPeTUPOBATH
BakHeiie nipe/jcTaBUTENN: TJIFOKO3a, JaHHBIE U /1e/1aTh
¢bpykTo3a, caxapo3a COOTBETCTBYIOILIIHE
BEIBO/IbI
Kpaxman u uesnro03a Kak NpyupoiHbIe 2 Hepenst IIpezi/IoXuTh Criocob
28 nonuMepsl. P.K. Ilpeanpusrys nuieBon arpest Hay4HOr0 UCC/Ie/|0BaHNS
dHHOI'O BOITpOCa
MPOMBILLIJIEHHOCTH T. TrOMeHH. A P
KonTtponbHast paboTa 1o paszgeny 3 Hezesst O6BACHUTL
29 «Kucnopogcozepsxaiiyde opraHuyeckue arnpeJsist IIOTEHI{HA/IbHBIE
IIpPUMEHeHUs
COeJHEeHMS» p
€CTeCTBeHHOHAYUYHOI'O
3HaHUA AJ1s1 00LeCTBa
4 nepens I[TpeA0XuTh CIIOCO0
30 AMUHBI: MeTU/IAMUH Y aHWIWH anperist Hay4YHOr'0 UCC/Ie/{0BaHMSE
JIaHHOT'O BOTIPOCa
Ornucathb U OL|eHUTD
Croco0Obl, KOTOPhIE
AMHHOKHUCIOTHI KaK aM(oTepHbIe 1 Hegens HCTIOMB3YIOT YudHbIe,
31 OpraHnydyeckure CoeJuHeHWA, UX Masi 4To6BI 0becreunTh
Ouosiornueckoe 3HaueHue. [lenTuabl HaJE&KHOCTD JJAHHBIX U
AOCTOBEPHOCTb
00bsCHEHUI
2 Hepensd AHanM3upoBars,
Besnku Kak MpUpO/IHbIe Mast MIHTEPIpPETHpOBATE
32 JlaHHEIC U Jle/aTh
BbICOKOMOJIEKY/ISIPHbIE COeJUHEHUS CooTBeTCTBYIOMe
BBIBO/IbI
3 Heesis OneHuBaTh Hay4YHble
Mast apryMmeHThl U
33 OCHOBHBIE TTIOHATUA XMUN JloKa3aTenbCTBa U3
BbICOKOMOJIEKYJIIPHBIX COeJMHEeHU Pa3/IMYHBIX MCTOUHHUKOB
(Haripumep, Ta3eTa,
VIHTepHeT, )XKypHasbl)
34 OCHOBHBIE METO/IbI CHHTE3a 4 Hepenst AHa/M31pOBaTh,




Masi WHTepIIpeTHpOBaTh
BbICOKOMOJIEKYJIIPHBIX COeZIUHEHUM. JaHHBIE U /1e/1aTh
[InacTmaccel, KayuyyKy, BOJIOKHA COOTBETCTBYyIOLINE
BEIBO/IbI
OBIIEE KOJIMYECTBO YACOB I10 34 ) 9
[MTPOI'PAMME
11 KJIACC
KosnyecTBo uacos
No Jdara
Tema ypoka KoHTpo/bHBbIE DyHKIMOHA/TbHAsA
n/n Bcero U3y4eHMs
paﬁoTb[ rpaMOTHOCTH
AHanu3upoBars, 1 Hepens AmHanusypoBars,
XUMUUeCKHiA 371eMeHT. ATOM. D/IeKTPOHHas WMHTEPNPETMPOBATL | ceHTSIOPSI VHTEPTIPETHPOBATH
1 1 JlaHHBbIe U Jies1aTh JlaHHbIe U ieflaTh
KOH@)I/IF ypatiisi aroMoB COOTBETCTBYIOLLHE COOTBETCTBYIOLL[1E
BBEIBO/IbI BBIBO/IbI
[Tepuoanueckuii 3akoH U [leproanueckas Ipeanoxuts criocob | 2 Hezens AHa/IM31pPOBAT,
cucTeMa XMMHYeCKUX 37iemeHToB 1. U. HayuHoro ceHTsiGpst MHTEPHPETMPOBATL
o UCCeJ0OBaHUS JAHHOTO JaHHBIE U [ie/laTh
MeHjeneeBa, UX CBSI3b C COBDEMEHHOU
2 o 1 BOIIpOCa COOTBETCTBYIOLIME
Teopuen cTpoeHus atomos. P.K. ITocermenue BRIBOJIBI
TromeHCKoOM 06/1acTHOM OMOIMOTEKH UM.
O.W. Menpesneesa
3aKOHOMEpPHOCTH U3MEHEHUs] CBOUCTB OOBACHUTS 3 Hepenst Ipeanoxuts crnocob
XUMUUECKHX 3/1eMEHTOB ¥ MX COeJMHEeHUH 110 TOTEHIHANILHBIE CeHTS0pst HayHuHOoro HCCIEA0BaHMA
TIpPUMEHeHU s AAHHOT'O BOIIpOCa
3 rpyIiaM U repuozam. 3HaueHue 1 €CTECTBEHHOHAYUHOTO
IepuoMuecKoro 3aKoHa U CMCTeMbI 3HaHMs Jy1s1 obIiecTBa
XUMHUUYecKux snemMeHToB [I.M1. MeHzeneeBa
B pa3BUTUU HayKH
4 Crpoenue BeljecTBa. XuMuueckas CBsi3b, eé 1 4 Hepenst OOBsCHNTE
MOoTeHIKa/IbHbIe




BHbI;, MEXaHW3MbI 06pa30BaH1/1;1
KOBA/IEHTHOM CBSI3H. BO,E[OPO'Z[HEIH CBA3b

ceHTs0ps

MIPUMEHEHUST
€CTeCTBEHHOHAYYHOT'0
3HaHWUsA /151 00IjecTBa

BasieHTHOCTb. D/1eKTPOOTPULIATeIbHOCT. 1 Hegens TIpe/yI0XKUTh Cr10co6
Crenenb okucineHus. Beljectsa OKTSI0pS Hay9HOT'0 UCC/Ie/{0BAHHS
5 JIaHHOT'0 BOIIpOCa
MOJIEKYJIIPHOT'O U HEMOJIEKYJ/ISIPHOTO
CTPOEeHUs
Heesid THUCATh U OLIEHUTDb
2 HeJl 0] )i
OKTAOPA Crocobrbl, KOTOpbIe
[ToHdaTHE O AUCTIEPCHBIX CUCTEMAX. HCTIOMB3YIOT YuéHble,
6 NctunHbIE M KOJIJIOWAHbIE DACTBOPHI. 4To0B! 06eCTIeunTh
MaccoBas [0/ BellleCTBa B pacTBOpe HaZI®KHOCTD JaHHbIX 1
ZIOCTOBEPHOCTh
00bsCHEHUI
Knaccudukaiys 1 HoMeHK/IaTypa 3 Heglens AHanM3MpoBaT,
HEOpPraHUuYeCcKHUX COeUHEHUHN. OKTSI0pSI VIHTEpIIpeTUPOBaTh
7 JJAHHbBIE U fIeJIaTh
['eHeTHUeCKasi CBA3b HEOPTraHUYECKHUX
COOTBETCTBYHOII[ME
BelLleCTB, Pa3/IMUHbIX K/1aCCOB BHIBOJbI
Krnaccudukaiys XuMruueCcKUx peakiyii B 4 Hepens OueH1BaTh HayuHble
HEeOpraHu4eCKOoi ¥ OPraHUUeCKON XMUMUH. OKTSA6psi dPryMEHTEI 1
A0Ka3aTe/IbCTBa U3
8 3aKOH COXpaHeHHs MacChl Bel[eCTB; 3aKOH Da/THYHBIX HCTOUHMKOR
COXpaHeHus1 U NpeBpallleHUs: SHepruu npu (Hanpumep, rasera,
XHMHUYECKHX PeaAKLIHIX VHTepHeT, >KypHasIbl)
1 Hepens OOBACHUTD
CxopocTh peakiyy. OOpaTvMble peakiyiu. HOSI6psI TOTEHHHA/IEHEIE
9 X NMpUMeHeHUs
MMHTECKOE paBHOBECHe €CTeCTBEHHOHAY4YHOI'o
3HaHWUs /17151 001LeCTBa
[Mpaktryeckast pabora Ne 1. «BusiHMe 2 Heflenst IIpenoXuTh crocob
10 pa3/nyHbIX ()aKTOPOB Ha CKOPOCTh HOsAOPA Hay1HOr0 NCC/IeA0BAHNS

XUMHYECKOW peakLiu»

AAHHOT'O BOIIpOCa




DJIEKTPOJIUTUYECKast JUCCOLUALIHS. 3 Hegenst AHaM31poBarTsh,
[TousiTHe 0 BogopoaHoM nokasaresie (pH) HOsI6ps MHTEpPIPeTHPOBATH
dHHbIEe 1 [eJaTh
11 pactBopa. Peakiiy noHHOTO 0OMeHa. i‘OOTBeTCTsymmﬂe
I'iaponn3 opraHMYecKrx U HeOpraHUUeCKux BLIBO/Ib]
Bell[eCTB
OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE 4 Hepens AHanM31poBaTh,
12 peakiuu. [ToHsTHE 00 3/1EKTPOTH3E HOSIOpst MHTepIpeTMpoBaTh
) dHHbIEe 1 [e/1aTh
pacIijiaBoOB ¥ paCTBOPOB COJIer A A
COOTBETCTBYIOLI|ME
BBIBO/IbI
I1 PKUTh CIT
13 KoHTponbHast pabora 1o pa3szesny 1 He/:ée”ﬂ PEATIO crioco6
Jekabps HAyYUHOI'O UcC/ie10BaHUsA
«TeopeTnueckrie OCHOBbI XUMUM» J1AHHOTO BONPOCa
Mertasiibl, UX TIOJI0KEHUE B 2 HeLlens OO6BsICHUTD
[Teproanueckol cucTeMe XUMHUUYeCKHUX flekabps HOTEHNHATIbHBIE
TIpUMeHeHusa
14 snemenToB [I. 1. MeHzeneeBa u eETeCTBeHHOHaquOFO
0Cc00eHHOCTH CTpoeHust aToMOB. O0b11re Y Iy —
(bu3nueckKre CBOMCTBA MeTa/l/IOB
CriiaBbl MeTaNIOB. D/IeKTPOXUMUYECKUN 3 Hepzenst TIpe/IOKUTE CIOCO6
PsifI, HarpsDKeHui MeTasioB. P.K. /ieKabpst HAyHHOTO MCCIEAO0BAHUA
AAHHOT'0O BOIIpOCa
15 MIpYMeHeHHe CrIoCOOO0B 3alUThI OT
KOppo3uu Ha ripeanpusatusx 2KbU r.
TromeHu.
AHanusypoBars,
XYMHUUeCKre CBOMCTBA BaXKHEHIIINX 4 wenens WHTEpIIPeTHPOBATS
16 MeTasyIoB (HaTpuH, Kanuu, Kanbluh, Jexabps JlaHHBIe U Jle/aTh
MarHui, aJlflOMUHUI) U UX COeIMHEeHUN COOTBETCTBYIOLLHIE
BbIBO/IbI
= 2 Henens AHaM3MpOoBaTh,
XyMUUeCKre CBOMCTBA XpOMa, MeIU U UX i P
17 SIHBapsi HHTEePIPETUPOBATh

COoeIMHEeHUM

JlaHHbIe U JlefiaTh




COOTBETCTBYIOIIHE
BBIBO/IBI

XUMHYeCKre CBOMCTBA LIMHKA, )KeJjle3a U UX 3 Hegens Ipeanoxurtsb crocob
18 coegunenuii.  P.K.  Meraanypruueckuii SIHBapSI HayHHOTO MCCIEA0BAHUA
AAHHOT'O BOIIpOCa
3aBO/ «DJIEKTPOCTab THOMEHW».
" 4 Hepens OO6bsACHUTD
[Mpaktryeckast pabora Ne 2. "Perienve sHBaps TOTeHIMATbHbIe
19 9KCIIepUMEeHTAa/IbHBIX 3a/1a4 I10 TeMe TIPYMeHeHHst
«MeTaf[fH::I»" €CTeCTBeHHOHAY4YHOIo
3HaHUA [j1s1 00ITIeCTBa
1 Hepenst [MpensioXkuThb Criocob
20 Hewmetannel, UX 1oJioykeHue B A PeA
HAYUHOI'O UCC/ie10BaHUsA
[Teprioanueckom cucTeMe XUMUUECKHUX theBpas AIAHHOTO BOMpOCa
snemenToB [I. 1. MeHzeneeBa u
0Cc0OEeHHOCTH CTPOeHUsI aTOMOB
2 Hepiesis Ornucatb U OL|eHUTD
depans Croco6bl, KOTOphIE
dusnueckre CBOKWCTBA HEMETAJIOB. HCIIOJIb3YIOT YUEHBIE,
21 AnnoTtponusi HeMeTas/UI0B (Ha pUMepe 4TO6BI 06ECTIEUHTE
KHCJI0pO/a, cephl, hocdopa u yrieposa) HAA&XHOCTb JAHHBIX U
AOCTOBEPHOCTb
00BbsACHEHUI
AHanusupoBars,
XUMHUeCKre CBOMCTBA TaJOreHOB, Cephl U 3 Hegiens MHTEPHPETMPOBATH
22 . despa [JJAHHbBIE U fIeJIaTh
Bpasisi
ux COQ'E[I/IHQHI/H/I p COOTBETCTBYHOI[ME
BBIBO/IbI
OueHMBaTh HayuHbIe
aprymMeHTbl U
73 XuMuyeckue CBOMCTBa a30Ta, ¢pocodpa u Ux 4 nepens JIOKa3aTe/TbCTBa U3
coe ,qI/IHeHI/Iﬁ despans Pas/InyHbIX UCTOYHUKOB

(Hanpumep, rasera,
VIHTepHeT, )XypHasbl)




1 Hepenst OOBSICHUTD
XMMHUUeCKHe CBOMCTBA yI/Iepoia, KpeMHHS 1 mapra TOTEHLMAIEHbIE
24 N NPUMEHEHHS
nX COEAHHEHI/H/I €CTeCTBeHHOHAy4YHOIr o
3HaHUA [j1s1 00IIIeCcTBa
2 Heienst AHamM3upoBaTs,
[TpriMeHeHre BaKHEHIIIMX HEMETaIJIOB U UX MapTa MHTEPIPETHPOBATE
25 o [JJaHHBIE U JIeJ1aTh
Coe'qHHeHHH COOTBETCTBYIOLIME
BBIBO/IbI
O600111eHrEe ¥ CUCTeMAaTH3alHsl 3HaHUH 110 3 Heziesst AHa/M3UpOBaTh,
TeMe «HemeTannel». BerurcieHus: no MapTa VHTEpIIPETUPOBATE
L dHHbIe U e/IaTh
yPaBHEHUSIM XUMUUeCKUX peakluii U A A
26 N COOTBETCTBYIOLME
TePMOXUMUUECKHEe PACUETHI -
1 Hepena [TpensioXKuTh Criocob
27 [MpakTryeckast pabora Ne 3. «Perenve A pes
HAYUHOI'O Ucc/ie0BaHUA
9KCIepUMeHTaIbHBIX 3a/iau 10 TeMe arpeJist JI@HHOTO BOIpPOCa
"HemeTtasibr"»
2 Hepens OO6bsACHUTD
KoHTpo/bHas paboTa 1o Temam anpe/s TOTEHIHA/TEHBIE
28 M H NPUMEeHEeHHs
«VleTa/sibI» U «FleMeTal/ibD» €CTECTBeHHOHAYUHOrO
3HaHWUsA /17151 001eCTBa
Heopranuueckue 1 opraHiyeckue KUciaoThl. 3 Hepenst IpeAI0KuUTh CrI0CO6
29 Heopranvnueckue 1 opraHiueckue arpeis Hay4HOT0 MCC/Ie/0BaHusA
OCHOBaHUS AAHHOT'O BOIIpOCa
4 Hepens OrmucaTb U OL|eHUTh
AmM@oTepHble HeopraHu4eckue 1 arpenst CrocoGbl, KOTOpBIe
30 opraHuueckue coeuHeHus. ['eHeTUueckas WCTIOJIB3YHOT YUEHBIe,

CBS13b HEOPraHMYeCKUX U OpraHn4yecKux
BelL[eCTB

4yTOOBI 00ECIIeYnTh
Ha/E&KHOCTD JaHHBIX U
JIOCTOBEPHOCTh




00BbICHeHUI

Posib xumuK B 06ecrieueHUH 3K0/I0rMUeCcKow, AHanmM31poBaTh,
SHEPreTUUYeCKOU U MUILeBOl 6e301acHOCTH, MHTEpMpETHpOBATE
JldHHbIEe U [1e/1aTb
pa3Butuu MmeauLuHbl. P.K. BupTyansHas
31 o 1 1 Hepesns Mast | COOTBETCTBYIOLE
9KCKYPCHS Ha MpeAnpUsITUS TUILEeBOU BBIBOJIBI
TIPOMBILLIEHHOCTH T. TrOMeHH.
AHanusupoBars,
[TpexcraBneHust 06 00L[HMX HAyUHbIX MHTEpTIPeTHPOBATH
32 TIPUHLIUIAX [IPOMBILLIJIEHHOT'O T10/TyYeHUs 1 2 He[lesisl Masl | JaHHbIE U [jeaTh
Ba)KHEMILIMX BellleCTB COOTBETCTBYIOLHE
BbIBO/IbI
3 Hegesnst Mast | IIpefyioxuTs crnocob
33 UesioBeK B MUpe BelleCTB U MaTepUaioB 1 HAy4HOT'O UCCIIe/JOBAHHS
JTAHHOTO BOTIPOCa
OOBSICHUTD
IIOTeHIha/IbHbIE
34 XUMUS Y 3[J0POBbe UesioBeKa 1 4 Hefiens Masi .
TNpUMEeHeHUs
€CTeCTBEHHOHAYYHOI'O
3HaHUS /7151 00IL[eCTBa
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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