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ITOSACHUTEJ/IbHASA 3AIIMCKA

Pabouast mporpamMma 1o XMMHHU Ha ypPOBHe cpefHero obirero obpa3oBanusi pa3paboraHa Ha ocHOBe DeziepanbHOTr0 3aKoHa OT 29.12.2012 Ne
273-®3 «O6 obpa3oBanum B Poccuiickoii ®Peznepauyn», TpeboBaHUI K pe3ysbTaTaM OCBOeHHs (enepanbHON 00pa3oBaTe/bHOW MPOTrpaMMBbI
cpepnero obirero odpasoBanus(P@OIT COO), npeacraBieHHbIX B defiepasbHOM rocylapcTBeHHOM 0Opa3oBatenbHOM cTaHgapte COO, ¢ yuétom
KoHrenuu ripenojaBanusi yueOHOro npeiMeTa « XuMusi» B 00pa3oBaTesibHbIX opraHu3anusx Poccuiickoii defepaliyy, peany3yronX OCHOBHbIE
oOpa3oBare/ibHbIe TTPOTPaMMBbI, 1 OCHOBHBIX TIOJIOXKeHHI «CTpaTeruu pa3BUTHs BocnuTtanusi B Poccuiickoii ®eseparyu Ha niepuog 1o 2025 roga»
(Pacniopsokenue IlpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMUs Ha YpoBHe yriay0/€HHOTO M3ydeHusi 3aHMMaeT Ba)KHOe MeCTO B CHUCTeMe eCTeCTBeHHO-Hay4yHoro oOpa3oBaHus yuamquxcs 10-11
KnaccoB. V3yueHue mipeAMeTa, peanu3yemMoe B yCA0BUsIX JuddepeHIMpoBaHHOro, MpoGUILHOTO 00y4eHus, TPU3BaHO 0OecreunThb
ob11eobpa3oBaTenbHYI0 U O0IIEKY/IbTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO [/ aflanTalui UX K OBICTPO MEHSIOLMMCS
YC/IOBUSIM JKM3HU B COLIUyMe, a TaKKe [ MPOJO/DKeHUss 00ydyeHUsl B OpraHu3alysax NpodeccroHanbHOro 00pa3oBaHus], B KOTOPBIX XUMHUS
SIBJISIETCSL OJJHOW M3 IPUOPUTETHBIX JUCLIATIIVH.

B nporpamme 1o XuMyy Ha3HaueHHe TpeJMeTa « XUMHs» T0ydaeT MoipoOHY0 UHTEPIIPeTaljiio B COOTBETCTBUM C OCHOBOIIO/IAraroI{uMU
nosioxkeHussMu ®T'OC COO o B3auM00OYC/IOB/IEHHOCTH Lie/Iel, CoJiep)KaHus, pe3y/IbTaToB 00yueHHs1 U TpeOOBaHWM K YPOBHIO MOJATOTOBKH
BBIITyCKHUKOB. CBU/IETE/TLCTBOM TOMY SIB/ISIFOTCS C/IeZIyIOLIMEe BBIMOJIHsIeMble TIPOrpaMMOoi TI0 XUMUU PYHKLUK:

¢ uH(pOpPMaIMOHHO-MeTOoAuYecKasl, peanu3alidsi KOTOPOM obecrieurBaeT TMOJyueHWe TIpeZCTaBlIeHUsI O LieJisiX, COoJepKaHuH, oOlei

cTpareruu o0yueHusi, BOCIIUTAHUS U Pa3BUTHsL 00yYaroIIUXCsl Cpe/iCTBAMU IIpe/jMeTa, H3yyaeMoro B paMKaxX KOHKPEeTHOTO Ipodus;

®  OpraHM3allMOHHO-IJIAaHUPYIOLasi, KOTopasl MpejycMaTpvBaeT OIpe/ie/leHHe: NPUHLMIIOB CTPYKTYpUPOBaHMs M I10C/Ie/l0BaTe/bHOCTU

u3yuyeHusi yueOHOTO MaTepuasa, KOMMYeCTBEHHBIX U KaUeCTBEHHBIX ero XapakKTepUCTHK; TI0/IX0Z0B K (hOpMHUPOBaHUIO CO/iepKaTebHOMN
OCHOBBI KOHTPOJISI U OLeHKM 00pa30oBaTelbHBIX [JOCTHKEHWH OOydYaroluXcs B paMKax WTOTOBOM arTecTtalid B (OopMe eArHOTO
roCy/lapCTBEHHOI'0 9K3aMeHa 10 XUMUH.

[Tporpamma zsist yrimyOaEHHOTO U3YUYeHUST XUMUM:

® yCTaHaB/AMBaeT WHBapHaHTHOe TIpeJIMeTHOe CcoJiepkaHue, o0si3aTeslbHOe /I M3yueHWss B paMKaxX OT[e/bHbIX TMpoQuiei,

rpe/lycMaTpuBaeT pacripe/ie/ieHre U CTPYKTYpHUPOBaHKe ero Mo K/jaaccaMm, OCHOBHBIM COZiep KaTe/IbHbIM JIMHUSIM/pa3iesiaM Kypca;
* [aéT MpUMepHOe pacripejiesieHe y4eOHOro BpeMeH!, peKOMEeH/[yeMOro i/t U3yUYeHUs! OT/|e/IbHbIX TeM;
® [ipeAsiaraeT TMpPHUMEPHYIO TIOC/Iel0BAaTe/IbHOCTh M3y4yeHUs: yueOHOro Marepuana C Y46TOM JIOTUKMA TIOCTPOEHHUsI  Kypca,
BHYTPUIIPE/IMETHBIX U MeXXIpeJMeTHbIX CBs3ell;

® [aéT MeTOJWUEeCKYI0 WHTEepIIpeTalyio Iiejield M 3afad W3ydeHHs IipeMeTa Ha yriyOnéHHOM YpOBHe C Y4YéTOM COBpPEMEHHBIX
TIPUOPUTETOB B CHCTeMe CpeJHero o0imjero obpa3oBaHMs, COJep>KaTeSbHOM XapaKTepUCTHKH TUIAHWPYEMBIX Pe3yJ/bTaTOB OCBOEHMUS
OCHOBHOUM 00pa3oBaTe/ibHOM MPOrpaMMbl CpeiHero 001jero obpa3oBaHusl (JIMYHOCTHBIX, METAINPeAMEeTHBIX, TIPEIMETHBIX), @ TaKXKe C
YyUéTOM OCHOBHBIX BUZIOB YUeOHO-TI03HaBaTe/IbHBIX JeHCTBHI 00YYaroIIerocs o 0CBOEHUIO CO/lepKaHus MpeaMeTa.

[To BceM Ha3BaHHBIM TMO3ULIMSM B MPOrpaMMe M0 XUMHU TIPeZlyCMOTPeHa NpPeeMCTBeHHOCTb ¢ 00yueHreM XMMHWU Ha ypPOBHe OCHOBHOT'O
ob1riero obpa3oBaHusi. 3a Tpefie/iaMd YCTAaHOB/IEHHOM IPOrpaMMOl MO XUMUW 00si3aTe/TbHOW (MHBAPUAHTHOM) COCTAaBJ/ISIOIIEN COZep>KaHUS



yueOHOTO rpeMeTa « XUMHs» OCTaéTCsi BO3MOKHOCTh BbIOOPA €ro BapuaTUBHOM COCTaBJIsitOIIeH, KOTopasi JO/DKHA OTpe/iesisiThCsl B COOTBETCTBUN
C HarpaB/ieHWeM KOHKPeTHOTO npoduisi 00ydeHus!.

B cootBercTBUM € KOHIenTyanbHbIMU ToyioKeHUsIMU PT'OC COO o0 Ha3HaueHWH TIpeMeTOB 0a30BOro W yriyOaEHHOTO ypOBHeW B
cucreme audhepeHIMpOBaHHOTO 00yUeHHsl Ha YPOBHe cpefiHero obiiiero o6pa3oBaHusi XMMUSI Ha YPOBHE YTTyO/IEHHOTO U3yUYeHHs HarpaB/ieH Ha
peasiM3aruio NMpeeMCTBeHHOCTH C TIOC/IeIyIOLIUM 3TarloM TI0/TyueH!s XMMUUecKoro 00pa3oBaHus B paMKax U3yUeHHs Criel{UaTbHbIX eCTeCTBeHHO-
HAayYHBIX U XUMUYECKUX AUCLMIUIMH B By3aX M OPraHU3alMsX CPeHero MmpodecCHoHaIBHOT0 00pa3oBaHus. B 3To CBsi3u U3yueHHe TpeiMeTa
«XUMHs» OPUEHTHPOBAHO TPEUMYILECTBEHHO Ha paCIIMpeHWe W YriyOsieHre TeopeTHUecKoW W TPAaKTUUeCKOW IMOJTOTOBKH O0YYaroluxcs,
BbIOpABIIMX OIpe/ieNIéHHbIA TIPogUIbL 00yuyeHUs, B TOM UHWC/Ie C TIepCreKTUBOM TOC/eyIOIIero ToayyeHus XUMHAYecKoro oOpa3oBaHUs B
opraHm3anusix rpodeccroHanbHOro obpa3oanus. Hapsigy c atuMm, B cBete Tpeboanuit ®I'OC COO K mulaHUPYeMbIM pe3y/bTaTaM OCBOEHUS
(enepanbHOM 00pa3oBaTeIbHOM TTPOTPaMMbI CpeZiHero o01ero obpa3oBaHusi U3ydyeHue NpeaMeTa « XUMUs» OPUEeHTUPOBAHO TAK)Ke Ha pelleHue
3a7lau BOCIIUTAHUS U COL[MATBHOTO Pa3BUTHSI OOyvaroImuxcs, Ha (opMUpoBaHWe y HUX OOIeMHTe/JIeKTYa/bHbIX YMEHHWM, yMeHUi
palMoHaM3auy yueOHOoro Tpyia ¥ 0000IIEHHBIX CITOCOOOB AeITeTbHOCTH, UMEIOIINX MeXKAUCIIUTUIMHAPHBIN, HaJlIPeIMETHBIN XapaKTep.

CocTaBnsiIOIUMHU TIpeAMeTa «XUMUsi» Ha YPOBHe yriyOIEéHHOTO M3y4eHHs SIBJISTFOTCS yriyOméHHble Kypchl — «OpraHuueckasl XUMUs» U
«O011ass ¥ HeopraHuueckass XuMmusi». [Ipu orpefiesieHWH TMOAXOAOB K OTOOPY M CTPYKTYPHOM OpraHM3allid COJep>KaHWsl 3THX KYPCOB B
TIporpaMMe 10 XUMHH 3a OCHOBY MPUHATHI ToJ10keHuss @T'OC COO o pa3mmuusix 6a30BOro U yriay0/JEHHOTO YPOBHEH W3yUeHus MpeiMeTa.

OcHOByY cofiep>kaHusi KypcoB «OpraHuueckass xumusi» U «OO1jass 1 HeopraHWyecKask XMMUsI» COCTaBJIsieT COBOKYITHOCTb TpeJMeTHbIX
3HAaHUM W YMEeHHWM, OTHOCSIIMXCS K 0a30BOMY YDOBHIO W3yueHHs TpeAMeTa. JTa CHCTeMa 3HaHWM TOJydaeT OIpejie/IiéHHOe TeopeThudeckKoe
JIOTIOJTHEHUe, TI03BOJISIIOIee OCO3HAHHO OCBOUTH CYIIIeCTBEHHO 0O/bIINi 00bEéM (haKTO/OrHUecKOoro Marepyana. Tak, Ha yriy0/JéHHOM YpPOBHe
u3yueHus TipeaMera obecrieueHa BO3MOKHOCTh 3HAUMTEILHOTO YBe/qWueHHss 00BEMa 3HaHWKM O XUMHWUECKHX 3/IeMeHTaX U CBOWCTBAX HX
COeZIMHEHUM Ha OCHOBE PaCIIUPeHUs U yriayO/ieHNs TPe/ICTaB/IeHHU O CTPOEHUH BeIleCTBa, XUMHUECKOU CBSI3U M 3aKOHOMEPHOCTSIX TIPOTEKAHHS
peakLiii, pacCMaTpUBaeMbIX C TOUKW 3pEHUs] XMMHUUeCKOM KUHETUKU U TepMOJUHaMUKM. V3yueHre neproZnueckoro 3akoHa U Ileproanueckon
CUCTEMbI XMMHUYECKHX 3/IeMEeHTOB 0a3upyeTcsi Ha COBDEMEHHBIX KBAHTOBOMEXaHUUECKHUX TIPe/ICTaB/IeHUsIX O CTPOEHUU aToMa. XUMHYecKasi CBSI3b
OOBSICHSIETCSI C TOUKU 3DEHUs] SHEPreTHUeCKMX M3MeHeHWd Tpu eé o0pa30BaHMM W pa3pyllIeHWH, a TakKe C TOUKM 3DEHHUS] MEXaHU3MOB eg
obpa3oBaHus. V3yueHre THUIOB peakLUid [IOTIO/IHSIETCS (JOPMUPOBaHWEM TIpe/iCTaBlIeHH 00 3/1eKTPOXUMHUYEeCKUX TIpolieccaX U 3/7eKTpoJin3e
pacIJIaBOB U PaCTBOPOB Bell[ecTB. B Kypce opraHn4ecKoil XUMHUU MPU paCCMOTPEHUU PeakLIMOHHOM CIIOCOOHOCTU CoeJUHeHUH yieisieTcsi ocoboe
BHUMaHHe BOIpocaM 00 3/1eKTPOHHBIX 3¢ deKTaxX, 0 B3aMMHOM BIUSIHUM aTOMOB B MOJIEKY/IaX U MeXaHHU3MaX peakLvi.

Ocoboe 3HaueHWEe UMeeT TO, UTO Ha COjiepKaHWe KypCOB XUMHU YTJTyOIEHHOTO YPOBHSI U3yueHHs [jisi K/IaCCOB OTpeZe/IEHHOTO MPOoMUIIs
(rmaBHBIM 06pa30M Ha UX CTPYKTYPY U XapaKTep JOTO/IHeHHUH K 00I1eli cucTeMe MpeIMEeTHBIX 3HaHHWI) OKa3bIBAIOT BIUSHUE CMEXXHbIE TTPeIMETHI.
Tak, HarpyMep, B COJiep>KaHUM TIpeAMeTa il KJIaCCOB XMMHUKO-(U3Hueckoro npoduis 0onbioe 3HaueHHe OynyT UMeTh 3/1eMeHThI y4eOHOTro
Marepuasa 1o o6mjeit xumuu. IIpu M3yueHUH TipeiMeTa B JJAHHOM CJlydyae akLeHT OyZeT c/esiaH Ha OOIHOCTh MeTOZOB TI03HaHUsI, OOL[HOCTD
3aKOHOB M TeOpUd B XMMHUM U B (PU3MKe: aTOMHO-MOJIEKY/sIpHasi Teopusi (MoJieKy/spHasi Teopusl B (PM3MKe), 3aKOHbI COXPaHeHUs1 MacChl U
JHepryy, 3aKOHbl TEPMOJUHAMUKH, 3J1eKTPOJ/IM3a, IIpe/iCTaB/IeHUsl O CTPOeHUU BelLieCTB U Ipyroe.



B To Xe Bpems B cofiep)KaHWU TIpefMeTa [Jisi KIacCOB XMMHKO-OMO/orMueckoro mpocuis 6ombimii yjenbHbI Bec OyZeT uUMeThb
opraHydyeckasi XuMusi. B 3ToM ciyuae TnpefocTaBrsieTCsi BO3SMOXKHOCTh it 6oJiee 0OCTOSITENIBHOTO PacCMOTPEHUs] XMMHUYeCKOW OpraHu3aliu
K/IeTKM Kak OMOIOTMUecKod CUCTeMBI, B COCTaB KOTOPOM BXOJST, K IIPUMEpY, TaKve CTPYKTYPHble KOMIIOHEHThI, KaK JIUIU/IbI, Oe/TKy, YTIeBo/bl,
HYK/IeMHOBbIe KUC/IOThI U ipyrue. [Ipy 3TOM 3HaHUS O COCTaBe U CBOMCTBAxX Mpe/iCTaBUTe/Iel OCHOBHBIX K/1aCCOB OPraHUYeCKUX BellleCTB C/Iy’KaT
OCHOBOH /17151 U3y4eHUsl CYILIHOCTH MpoLieccoB (POTOCUHTE3a, /IbIXaHUsl, TTULL{eBapeHusl.

B mnnaHe ¢opMupoBaHUS OCHOB HAayuHOTO MHPOBO33DEHHS, OCBOeHHs! OOIIeHay4HBbIX METO[OB TIO3HAHUS M OIbITa TPAKTHUECKOTO
NpYMeHeHUsl Hay4yHbIX 3HaHUM M3yueHUe TpeaMeTa «XHUMHs» Ha YriyO/JEHHOM YpPOBHE OCHOBAHO Ha MEXIIPeJMETHBIX CBSI3IX C y4eOHbIMHU
nipe/iMeTaMH, BXOJSIIMMU B COCTaB TpeAMeTHBIX oOsiacTeil «EcTecTBeHHO-HayuHble TipeMeThl», «MaTtemaTika U UHGOpMaThKa» U «Pycckuit
A3bIK M JIUTepaTypar.

[Tpu u3yueHnn yueOHOTO rpeiMeTa « XUMHs» Ha yryiyO/I€HHOM ypOBHe TakKe, KaK Ha YDOBHE OCHOBHOT'O U Cpe/iHero o011jero obpa3oBaHuUs
(Ha 0Ga3o0BOM ypOBHe), 3ajaueil TEPBOCTENEHHOM 3HAYMMOCTH sIB/sieTCsl (OPMHpPOBaHHE OCHOB HAyKd XMMHMU Kak 00JIaCTH COBPEMEHHOIO
eCTeCTBO3HAHUsI, TPAKTHUECKOH /IeTeTbHOCTH YesloBeKa W OJHOTO U3 KOMITOHEHTOB MUPOBOM KyJIbTYPHI. PellieHre 3Toii 3a/jauu Ha yriiyOIéHHOM
YPOBHe U3y4ueHUs IIpejMeTa MpeArioaraeT peaan3alyio TakKuXx Lieiel, Kak:

* (QopmupoBaHue TpeJCTaB/AeHUNA: O MaTepuaJbHOM eJUHCTBEe MMpa, 3aKOHOMEPHOCTSIX M T03HaBaeMOCTH SIBJIEHUW TPUPO/bl, O MecTe
XVMHUH B CUCTEME eCTeCTBEHHBIX HayK U eé Be/lylleid poii B 00ecrieyeHU YCTOMUMBOTO Pa3BUTHS Ue/IOBEUYECTBA: B peleHur rpobiem
9K0JIOTUUeCKOU, IHepreTUUeCKou 1 NuiLeBoi 6e30MmacHOCTH, B Pa3BUTHUH MeIULIMHBI, CO3,aHUU HOBBIX MaTepUasioB, HOBbIX UICTOUHUKOB
SHepruy, B obecrieyeHHM paljOHaIbHOIO MPUPOJOIO/b30BaHusl, B (pOpMUPOBaHMM MHPOBO33peHHUsI U 00Ilell Ky/lbTypbl UenoBeka, a
TaK>Ke 3K0JIOrHuecky 000CHOBaHHOTO OTHOLIIEHUS K CBOEMY 3/J0POBBIO U TIPUPOJHOI Cpe/ie;

® OCBOEHMe CHCTeMbl 3HaHWH, JIeXKalljuX B OCHOBe XMMHUYECKOI COCTaB/IsAIOLIel eCTeCTBeHHO-HayYHOW KapTUHbI MUpa: (PyH/jaMeHTaIbHbIX
TIOHATH, 3aKOHOB U TEOpUM XMMHU, COBPEMEHHbIX Mpe/CTaB/IeHHI O CTPOEHHH BelljeCTBAa Ha pa3HbIX YPOBHSIX — aTOMHOM, MOHHO-
MOJIEKY/IIPHOM, HaIMOJIEKYJ/IIPHOM, O TepMOJIMHAMUYEeCKUX Y KMHEeTUYeCKMX 3aKOHOMEPHOCTSIX NMPOTeKaHHUs XMMHYeCKUX peakLuH, O
XMUMHUYeCKOM PaBHOBECHH, PACTBOPAX U JIMCTIEPCHBIX CUCTeMax, 00 OOIIMX HayYHbIX MPUHIUIAX XUMHUUECKOTO MPOU3BO/ICTBA;

* ¢dopmupoBaHre y 00yYarOLIMXCSI OCO3HAHHOTO TIOHMMaHWsi BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUECKUX 3HAHWM /i1 OOBSICHEHUS
K/TFOUeBbIX HZieil U 1pobsieM COBpeMeHHOW XUMUH, //isi 0ObsCHeHUsS] U MPOrHO3MPOBaHUs SIBJIEHUH, UMEIOIIUX ecTeCTBeHHO-HayuHYH0
NIpUPO/y; TPAMOTHOIO pellieHHsl Tpo6sieM, CBSI3aHHBIX C XMMHeEH, TPOrHO3MPOBaHUs, aHaad3a U OLIeHKHM C TMO3MLIMN 5KOJI0rMYeCcKou
6e3omacHOCTY TIOC/IE/ICTBUI OBITOBOM M TIPOM3BO/CTBEHHOW JlesTebHOCTH Ue/IOBeKa, CBSI3aHHOW C XMMHYECKUM IPOM3BO/CTBOM,
WICTI0/Tb30BaHUEM U T1epepaboTKOil BelllecTB;

* yriybneHue TNpeJCTaBIeHUA O HAyUHBIX METO/axX IM03HaHHs, HeOOXOAMMBIX /s NpuobpeTeHHs] yMeHWH OPHEHTHPOBAThCS B MHUPe
BeIL[eCTB ¥ 00BSICHeHHS XMHUUECKHX SIBJIEHHH, UMEIOIINX MeCTO B TIPUPO/ie, B IPAKTUUYECKOM JieaTeTbHOCTU U TTOBCeAHEBHOMN JKU3HU.

B rtaHe peanv3anyiv repBoOYepeHbIX BOCIIUTATEILHBIX M Pa3BUBAIOLIMX (DYHKLIMH 11€JI0CTHOM CUCTeMBI CpejHero obirero obpa3oBaHusi 1pu
W3y4YeHUH NpeaMeTa « XUMHUsI» Ha YTIy0/IEHHOM YPOBHe 0COOYI0 aKTya/lbHOCTh MTPUOOPEeTAIOT TaKye Lie/d U 3alaui, Kak:

® BoCrUTaHHe YOeXJEHHOCTH B T03HABAaeMOCTU sIBJIEHUN TPUPO/bl, YBa)KeHUs K TIPOLIeCCY TBOpYecTBa B 00/1aCTH TeOpeTUUeCKUX U

NIPUKJIA/IHBIX UCC/IeJOBaHMI B XUMUH, ()OPMHUPOBaHKEe MUPOBO33peHMs, COOTBETCTBYIOLL[Er0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH;



® pa3sBUTHE MOTHBAlMM K OOyUeHWIO W TI03HAHUIO, CIIOCOOHOCTeH K CAMOKOHTPO/K W CaMOBOCIIMTAHWIO Ha OCHOBE YCBOEHUs
o0I1ieueI0BeUECKUX 1IEHHOCTEH;
® pa3BUTHe TI03HABATebHBIX WHTEPECOB, WHTE/JIEKTya/JlbHbIX W TBOPYECKUX CrocobHOcCTel oOydvarouuxcsi, (opMUpoOBaHHe y HHUX
CO3HATE/ILHOTO OTHOIIEHWs K CaMo00pa30BaHWIO M HeNpephbIBHOMY 00pa30BaHMI0 KaK YCJIOBHUIO YCITEITHOM MpoheCcCUOHATBHONW |
00I1IeCTBEHHOU J1eTe/TbHOCTH, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U IIOTPEOHOCTH B 3ZI0POBOM 00pase »KU3HW;
* (opmupoBaHHEe yYMEHUH M HABLIKOB Pa3yMHOIO TPHPO/ONO/Ib30BaHUs, Pa3BUTHE SKOJIOTHUECKOW KYJ/bTYPbl, IPUOOpPETEHHE OMbITa
00111eCTBEHHO-T10/1e3HOM 3KO0JIOTHUeCKOU JiesITe/TbHOCTH.
OO6111ee yKCI0 YacoB, TIPeyCMOTPEHHBIX /ISl U3yUYeHHUsl XMMUM Ha yryiyb/eHHOM ypoBHe cpefjHero obiiero obpa3oBanusi, coctaBisieT 204 4acos:
B 10 knacce — 102 vaca (3 uaca B Hejiento), B 11 kacce — 102 yaca (3 yaca B HeZieJito).

COJEPXAHUE OBYYEHUSA
10 K/ITACC

OPTAHNYECKAS{ XNMUSA

TeopeTuyeckre 0CHOBbI OPraHNYeCKON XUMHH.

[TpesMeT 1 3HaUeHHe OpraHNUUECKO XMMUY, TIPeZiCTaB/ieHre 0 MHOr000pa3ry OpraHuvecKnuX CoeJUHeHHUH.

O/eKTpPOHHOE CTPOeHHe aToMa yTyiepo/ia: OCHOBHOE M BO30Y>KJEHHOe COCTOsIHMS. BasileHTHbIe BO3MO)KHOCTH aToMa yriiepoja. XumMudeckast
CBSI3b B OPraHWUECKMX COeAWHEHWsX. THurbl TMOpHAW3alMy aTOMHBIX opOwTaneil yriepoga. MexaHu3mbl 00pa30BaHUSI KOBAJEHTHOW CBSI3U
(oOMeHHBIV U [JOHOPHO-AKLIEMTOPHBIN). THIbI TIepeKphIBaHUS aTOMHBIX opbOuTasneil, o- u m-cBs3u. OJuWHapHasi, [BOWHAas W TPOWHAs CBSI3b.
Crioco0bI pa3phbiBa CBsi3eid B MOJIEKY/IaX OpraHUYecKux BeljecTB. [ToHsATHe 0 CBOOOAHOM pauKase, HyKieodue U 3neKTpodure.

Teopust cTpoeHus1 opraHrueckux coefrvHeHuit A.M. ByTiepoBa v coBpeMeHHbIe TIpe/CTaBlIeHHsI O CTPYKType MOJIeKy/l. 3HaueHre TeOpuu
CTPOEHUsS] OpraHuyecKux coeMHeHuH. Moneky/sipHble U CTPYKTYpHble (hopMysbl. CTPYKTypHbIe (POPMYJIbI pa3/lMUHbIX BUJIOB: pa3BEpHYyTas,
COKpall|éHHasl, cKesleTHas. MI3omepus. Buzbl n3oMepuu: CTPyKTypHasi, IPOCTPaHCTBeHHAas. DJIeKTPOHHbIe 3()(eKThbl B MOJIeKy/ax OpraHMyecKux
coelMHeHUM (MHYKTHUBHbBINA U Me30MepHbIH 3P eKThl).

[TpencraBneHre o kiaccuukalyu opraHdvyeckux BemlecTB. [ToHATHe 0 (yHKIMOHaMBHOM rpymmne. ['omosiorus. I"'omonornyeckue psifibl.
CucteMmaTnueckas HOMeHK/1aTypa opraHnueckux coefiuHeHuid (IUPAC) v TpuBHasibHble Ha3BaHUsL OT/e/IbHBIX Mpe/iCTaBUTeNeN.

OcobeHHOCTH U KIacCU(UKALsT OpraHMuecKux peakiuil. OKMC/IUTeTbHO-BOCCTaHOBUTE IbHbIE DAkl B OPraHUYeCKOW XUMUH.

OKcriepyMeHTalbHble MeTO/bl M3YYeHHs BeIleCTB W WX TMpeBpalljeHHii: O3HaKOM/IeHHe C o0Opa3liaMM OpraHWuuecKMX BeIeCcTB WU
MaTepuajaMM Ha WX OCHOBE, OITbITHI T0 TpeBpallleHHI0 OpPraHWYeCKUX BelleCcTB MpPU HarpeBaHuM (T/71aB/ieHWe, OOyr/ivBaHUWe U TOpeHue),
KOHCTPYMPOBaHue MoJesield MOJIeKy/l OpraHu4eCcKUX BelecTB.

Yraeeogopojnl.



Ankanbl. T'oMosioruueckuii psij ankaHoB, obijasi Gopmysia, HOMEHK/IAaTypa U HU30Mepusi. DeKTPOHHOe U TIPOCTPAHCTBEHHOE CTPOeHHe
MOJIEKYJT alIKaHOB, SP°~-TMOPUIM3aL[|st aTOMHBIX OpOUTaIel yriaepoa, o-CBs3b. PU3nUecKre CBOMCTBA alKaHOB.

XVMHUUeCKre CBOMCTBA a/JIKaHOB: peaklUM 3aMellleHWs, U30Mepu3alyy, JeruJpupoBaHusl, LUKIWU3aLWK, NUPOIU3a, KPeKUHra, TOpeHUsl.
[IpencraBneHre 0 MexaHU3Me peakLUi paJJuKaJbHOrO 3aMeleHusl.

Haxoxzenue B ripupoge. CriocoObl oyueHust U MpUMeHeHHe alKaHOB.

[Muknoankauel. OO1as GopMysia, HOMeHK/IaTypa U u3oMepuss. OCOOEHHOCTH CTPOEHUSI U XMMUUYECKMX CBOWCTB MasbIX (IJMKJ/IOMPOIIaH,
LMK/100yTaH) 1 0OBIYHBIX (LIUKJIOMEHTaH, [IMK/IOreKCaH) LUK/I0a/IKaHoB. Crioco0bl MoJiyueHrs: U IpUMeHeHNe [UK/I0a/IKaHOB.

Ankenbl. ['omonoruueckuii psif ankeHoB, oOias ¢opmysa, HOMeHK/IaTypa. OJIeKTPOHHOe W TPOCTPAHCTBEHHOe CTPOeHHe MOJIEKYJT
aJIKeHOB, SP>-TUOPUIU3ALKsl aTOMHBIX OpOUTaseil yrieposa, o- U T-CBsi3u. CTPYKTypHasi U TeoMeTpruecKast (LjC-TpaHC-) n3omepusi. OusruuecKure
CBOMCTBA a/JKeHOB. XUMHUUECKHe CBOWCTBA: peaklUyd MPHUCOeJVWHEeHUs, 3aMelleHUs] B O-TI0JIOKeHHe TpU JBOWHOM CBSi3W, MOJMMepU3aluu U
okucnenus. [IpaBuio MapkoBHUKOBa. KauecTBeHHBIe peaKI[MK Ha /IBOMHYO CBsi3b. CriocoObI T0/TyueHUst ¥ IPUMeHeHHe aTKeHOB.

Ankanvensl. Knaccudukanus ankagueHoB (CONpspKEHHbIE, W30/IUPOBaHHbIE, KyMy/1UpoeaHHble). OCOOeHHOCTH 3/IEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB COTPSUKEHHBIX AWeHOB, 1,2- u 1,4-npucoenuHenue. [lonvmepusanysi CONPsDKEHHBIX AvieHOB. CriocoObI TIOMyueHUs |
TIpYUMeHeHVe aKa/JleHOB.

Ankunbl. T'oMonOrMYecKuil psif aKUHOB, 00Iasi popMysia, HOMEHK/IaTypa U W3oMepusi. DJIeKTPOHHOe W MPOCTPAHCTBEHHOE CTPOeHUe
MOJIEKYJT aJKWHOB, SpP-TMOpHW3alusi aTOMHbIX opbuTaseli yrieposa. ®du3nyeckre CBOWCTBA alKWHOB. XUMHWUECKHWe CBOMCTBA: peakLUu
MIPUCOeVHEHHWs, JUMepU3aliii W TpUMepU3aluM, OKUC/IeHusl. KHCIOTHble CBOWCTBAa aJKWHOB, MMEHOIIUX KOHLIEBYIO TPOWHYH CBS3b.
KauecTBeHHbIe peakI[i Ha TPOWHYIO CBs3b. CrI0COOBI MMoTyueHus ¥ IpUMeHeHre aTKWHOB.

ApomaTrueckue yrieBoiopoibl (apeHbl). 'oMonornyeckuii psifi apeHoB, obiasi ¢popmyria, HOMEeHK/IaTypa U HW30Mepusi. DJIeKTPOHHOe U
TIPOCTPAHCTBEHHOE CTPOeHUEe MOJIeKY/bl OeH30/1a. dPu3nueckrie CBOMCTBA apeHOB. XMMHUUECKHe CBOWCTBA OeH30/ia U €r0 TOMOJIOTOB: PeaKI[|uH
3amelreHUs1 B OEH30/IbHOM KOJIbLie M YTJIEBOZOPOJHOM PajiKajie, peakLuy TIPUCOeJUHEH s, OKHCIeHne ToMosioroB OeH3ona. [IpezacraBienue 06
OPUEHTHPYIOILIEM JIeHICTBUM 3aMeCTHTesiell B OeH30/IbHOM KOJIblle Ha TIPUMepe aJKWIbHBIX PAaJIMKa/I0B, KapOOKCHU/ILHOM, THIPOKCHTBHOM, aMHUHO-
Y HUTPOTPYMIbI, aTOMOB rajioreHOB. OCOOEHHOCTH XUMWYECKUX CBOMCTB cTupona. Ilomumepusarus ctuposna. CriocoObl MOMydYeHUs |
NIpYUMeHeHre apOMaTUUeCKUX YI/1eBOJ0PO/0B.

[Mpupoansbiii ra3. [TomyTHble HedTsHbIe ra3el. HedTh U e€é mpoucxoxaeHue. KameHHbIN yrosib U NMPOAYKTHI ero repepabotku. CriocoObl
repepaboOTKU He(dTH: TIeperoHkKa, KPeKHHT (TepMUUYeCKHH, KaTaJIMTHUeCKHH), pU(GOPMHUHT, THUpoin3. IIpoAyKThl repepaboTku HepTH, HUX
TIpYMeHeHYe B IIPOMBIILIJIEHHOCTH U B OBITY.

'eHeTHUecKasi CBA3b MeXAY Pa3/MYHBIMU K/1aCCaAMH YT/I€BOLOPO/OB.

ONIeKTPOHHOe CTpPOeHMe TIaJIoreHIPOM3BOJHBIX YI/IeBOJOpPO/oB. Peakuyy 3amelljeHusl rajoreHa Ha T'MPOKCOIPYNINY, HUTPOIPYMILY,
L[MAaHOTPYIIIy, aMHUHOrpynmy. [lelicTBMe Ha TraJOreHIIPOM3BOJHbIE BOJHOTO U COMPTOBOrO pacTBopa Iénoud. BsaumogelicTBue
[urajoreHaJjKaHoB C MarHueM W LMHKOM. [loHfiTMe 0 MeTa/yIoOpraHUYyeckKux CcoefuHeHUusX. VIcronb3oBaHMe Tra/ioreHNpor3BOHBIX
yT7IeBOZ0OPOZOB B OBITY, TeXHUKE U IPU CUHTe3e OpraHnyeCKUX BeleCTB.



OKcriepyuMeHTa/lbHble MeTO/Ibl M3yUueHHsl Bell|eCTB U WX MpeBpalljeHui: n3yueHre (U3M4ecKux CBOMCTB YTreBOAOPO/I0B (PaCTBOPHUMOCTD),
KaueCTBEHHBIX PeaklMi yTJIeBOJOPO/JOB Pa3/MUHBIX KiaccoB (oOecijBeurBaHHWe OpPOMHOUM WM WOJHOW BOJBI, pacTBOpa TepMaHraHara Kasus,
B3aMMO/I€MCTBUE alleTH/IeHa C aMMHAuHbIM pacTBOpoM okcHza cepebpa(l)), kKauecTBeHHOe OOHapyKeHUe yTJieposia U BOJOPOZa B OpPraHUYeCKUX
BeIlleCTBax, IOJiyueHWe 3TUeHAa W U3yUYeHHe ero CBOMCTB, O3HaKOMJIeHWe C KoyteKuusmMu «HedTb» U «YToab», ¢ obpasijaMu TacTMacc,
KayuyKOB U pe3vHbl, MO/IeJIMpOBaHKe MOJIeKYJT YTJIeBOJOPO/OB U rasoreHIpOU3BO/JHBIX YT/I€BOJ0PO/OB.

Kuciopojcoaep:xaijue opraHuyecKue coeJUHeHUsI.

[IpenenbHble OfHOATOMHBIE CMUPTHI. CTpoeHWe MoJieKyJ (Ha MpuMepe MeTaHO/a W 3TaHoja). ['omosiornyeckuid psif, obiiast dopmyiia,
H30Mepusi, HOMEHK/aTypa M Kinaccudukaius. Pdusnueckre CBOWCTBA TIpefle/lbHBIX OJHOATOMHBIX CIMPTOB. BoJOpOo[HBIE CBA3M MeEXAY
MOJIEKyJlaMU CITUPTOB. XMWMHYeCKWe CBOMCTBA: peakiUMM 3aMellleHus, AerujipaTalid, OKWC/IeHUsl, B3aUMOJeNCTBHe C OpraHu4YeCKUMHU U
HeopraHMueCKUMH KuciaoTamy. KauecTBeHHasi peakivsi Ha O/HOATOMHbIe CIMPTHI. [leliCTBHMe 3TaHO/IAa U MeTaHOJa Ha OpPraHW3M YesioBeKa.
Crioco06bI 11o/TyueHHsI ¥ IpUMeHeHre OHOAaTOMHBIX CITUPTOB.

[TpocTbie 3¢bupbl, HOMeHKIaTypa U u3omepusi. OcobeHHOCTH (PU3NUECKUX U XUMUUECKUX CBOWCTB.

MHoroatomMHbie CIUPThI — 3TUIEHTIMKO/Ib U TynlepuH. Pu3nueckrde U XMMUUeCKUe CBOMCTBA: Peaki[uu 3aMelleHUs], B3auMo/leficTBre C
OpPraHUYeCKUMHU U HEOpPraHUUeCKWMH KHCIO0TaMH, KaueCTBeHHasl peaki[usi HA MHOTOaTOMHble CIUPTHI. [IpejcTaBieHre 0 MeXaHH3Me DeaKIUii
HYK/leo(pubHOr 0 3ameltieHust. JleficTBre Ha opraHu3M yesioBeka. CriocoObl 1osiyueHus ¥ prMeHeHre MHOT0aTOMHBIX CTIMPTOB.

®enos. CTpoeHHe MOJIEKY/Ibl, B3aUMHO€ BJIMSTHUE T'HIPOKCOTPYIIBbI U OeH30/bHOTO siipa. Pusnyeckue cBoiictBa (eHosa. OcobeHHOCTH
XUMHUYECKUX CBOWCTB ¢eHosa. KauecTBeHHbIe peakiid Ha ¢eHosm. TokcuuyHocTh (eHoma. CriocoObl MonyueHWs W MprUMeHeHHe (eHoa.
deHonbopmanbaeruHas CMoa.

KapboHunbHbIE COeMHEHUS — a/Tb/IeTU/IbI U KETOHBI. JJIEKTPOHHOE CTPOeHHe KapOOHW/IbHOU rpyMiibl. ['OMOOTHYecKue psifibl a/lbJeruioB
Y KeTOHOB, 001jasi popmysia, ©30Mepusi 1 HOMeHK/IaTypa. du3nueckrie CBOMCTBA ajb/IeTH/IOB U KETOHOB. XUMHUUECKHe CBOWCTBA aTbETHIOB U
KEeTOHOB: peakiuu TipucoearHeHusi. OKUCTIEeHUe asb/eTU/I0B, KaueCTBeHHble peaklud Ha anbzeruzibl. CriocoObl MosiyueHUss W TPUMEHEeHHe
anbJeruzioB U KETOHOB.

O/THOOCHOBHBIE TIpe/ie/ibHble KapOOHOBBIe KUCIOThL. OCOOEHHOCTH CTPOEHHUST MOJIEKY/T KapOOHOBBIX KUC/IOT. V30Mepusi 1 HOMEHKJIaTypa.
dusnueckre CBOWCTBA O/HOOCHOBHBIX TIpejie/IbHbIX KapOOHOBBIX KHC/IOT. BOZOpOZHbIe CBSI3W MeXAy MoJieKyjiaMu KapOOHOBBIX KHC/IOT.
XuMHUUeCcKre CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakiusi 3TeprurKal[iK, peakliuy C y4acTHeM yTIeBOAOPOAHOTO pajivKana. OcobeHHOCTH CBOWCTB
MYPaBbHHOM KHUC/IOTHI. [IOHSITHE O TTPOM3BOJHBIX KapOOHOBBIX KHUC/IOT — CIOXHBIX 3dupax. MHoroobpasue kKap60HOBBIX KUC/IOT. OCOOEHHOCTH
CBOWCTB HeTpe/|e/IbHbIX ¥ apOMaTHUeCKHUX KapOOHOBBIX KUCJIOT, AUKAPOOHOBBIX KUC/IOT, TUPOKCUKAaPOOHOBBIX KMC/IOT. [Ipe/icTaBUTeN BBICIIINX
KapOOHOBBIX KHCJ/IOT: CTeapUHOBasl, TaJbMUTHHOBAs, OJIEMHOBAsl, /JUHO/e8dsl, /UHO/AeHO8ds KHUCIOThL. CriocoObl TOMy4YeHUsT W TIPUMEHeHUe
KapOOHOBBIX KHC/IOT.

Cnosxuble 3¢upbl. ['omonoruueckuii psif, obiast popmyria, u3oMepusi 1 HOMeHKIaTypa. ®u3ndyeckre ¥ XUMAYeCKHe CBOMCTBA: THAPO/IN3 B
KWCJION U 111eJI0YHOM cpejie.

Kupel. CtpoeHue, ¢pusnyeckre U XMMUUECKHe CBOMCTBA >XUPOB: TW/IPOJIU3 B KUC/ION U I1jesiouHol cpesie. OCOOeHHOCTH CBOMCTB JKUPOB,
CoZiep>KalliuX OCTaTKU HeTpeZie/TbHbIX KUPHBIX KUC/IOT. JKUPBI B PUPO/IE.



MBbI/1a KaK CO/M BBICITUX KapGOHOBBIX KHC/IOT, X MOJOLLIee JlefiCTBHe.

OO61ast xapakTeprcTHKa yrieBojoB. Knaccudukaius yrieBogoB (MOHO-, AW- WM TOJMcaxapy/ibl). MoHOcCaxapuAbl: T/H0KO03a, (PyKTO3a,
rajakTo3a, pubo3a, ge3okcupubosa. Pusnyeckre CBOMCTBA U HaxOXKzAeHre B ipupoje. PortocuHTe3. XMMUUYeCKre CBOMCTBA TIFOKO3bI: PeaKI[UH C
y4acTHeM CIIUPTOBBIX U ajbJeTWJHOW TpyMI, CIUPTOBOE YW MOJIOYHOKWC/IOe OpokeHWe. I[IpuMeHeHWe TJIIOKO3bl, €€ 3HaueHWe B
JKU3HeJ|esiITeIbHOCTU opraHusMa. /[lyucaxapuzibl: caxapo3a, ManbTO3a UM JlakTo3a. BoccraHaB/muBaroljye U HeBOCCTAHAB/IMBAIOLMe [rCaxapubl.
I'mppomus pucaxapuzioB. HaxoxgeHue B pupofie U npumeHeHue. [lommcaxapuzpl: Kpaxmail, TJIMKOTeH U Lesuito/103a. CTpoeHre MakKpOMOJIEKYJT
KpaxmaJsa, [JIMKOreHa U Lie/uTr0103bl. Pr3nueckre CBOMCTBA Kpaxmasla Y LeJIIFo/103bl. XMMUUeCKre CBOMCTBA KpaxMmasa: FMpPO0/In3, KaueCTBeHHast
peakiysi C Uo/IoM. XHMMHUUeCKHe CBOWMCTBA LeJITFOJIO3bl: TH/PON3, MosyueHue 3(UpoB Lieitono3bl. [IoHsTHe 06 MCKYyCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHbIH IIEJIK).

JKCIlepuMeHTa/lbHble MeTO/bl M3yueHMsl BeleCTB W WX IpeBpalljeHUil: pacTBOPUMOCTb PA3lWUHBIX CIIUPTOB B BOJe, B3aUMO/eHCTBUE
3TaHO/a C HaTpYUeM, OKHC/IeHWe STUI0BOTO CIMPTa B ajbJeruj Ha packajiéHHOW MeJHOM MPOBOJIOKe, OKUC/IeHUe STUIOBOT0 CIUPTa AUXPOMATOM
Kanst (BO3MOXKHO WCIT0/Ib30BaHWE BHU/IEOMATePUAsIOB), KaueCTBEHHbIe PpeakKIMM Ha anibAeruzbl (C TruApokcugoM avammuHcepebpa(l) u
ruapokcugom Mmenu(Il)), peakums ravueprHa ¢ ruapokcugom Meu(Il), xuMuueckue CBOMCTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMO/IeHCTBUE
pacTBopa I/H0K03bI ¢ TUApokcrugom Meau(1l), B3auMmogelicTBre KpaxMasa C UO[0M, pellleHre SKCIepUMeHTalbHbIX 3a/au no teMaM «CHUpThI U
(heHosbI», «KapboHoBbIe KMC/IOTHI. ClI0XKHBIE IPUPBI».

A3oTcojepxaijue opraHuyecKme coeuHeHus.

AMUHBI — OpraHuueckyie poM3BO/HbIe aMMUaka. Kiaccudukaiys aMvHOB: anvdatryeckue U apoMaTUuecKre; epBUUHble, BTOPUUHbIE U
TpeTtuuHble. CTpoeHWe MOJIeKyJ1, obijasi hopmysa, U30MepHsi, HOMEHK/IaTypa 1 (u3ndyeckre CBOMCTBA. XUMHUYeCKOe CBOWCTBA amv(aThyecKux
aMUHOB: OCHOBHbIE CBOMCTBA, alKWIMPOBaHUe, B3aUMOZeCTBYe NMePBUUHBIX aMUHOB C a30TUCTOM KUCI0TOW. CONMM aKWIaMMOHHUSI.

AHWMMH — TIpe/icTaBUTe/Ib aMUHOB apoMaTuueckoro psiia. CTpoeHue aHW/IWHA. B3auMHOe BMsiHMe TPYIIT aTOMOB B MOJIeKyJ/ie aHW/IWHA.
Oco6eHHOCTH XUMUUECKUX CBOMCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHUMH. CriocoObI To/TyueHUst U IPUMeHeHHe aTu@aTiyecKuX aMUHOB.
[MTonyueHve aHWIMHA U3 HUTPOOEH30/1a.

AmuHokucnotel. HomeHkatypa u usomepusi. OTAesibHble MpeJCTaBUTENN (-aMUHOKUCJIOT: T/IMLUH, anaHuH. Pu3nueckue CBOWCTBa
aMUHOKHUCJIOT. XUMHUYeCKHe CBOMCTBA aMHUHOKHC/IOT KaK aM(OTepPHBIX OpraHUUeCKUX COeJVHEHHH, peakiysl MOJUKOHeHcal[ui, obpa3oBaHue
MenTUHOM CBsi3W. buosornyeckoe 3HaueHMe aMUHOKUACIOT. CUHTE3 M TUPOIN3 MENTHU/OB.

benku Kak mpupopHble mosmMephl. [lepBUYHasi, BTOpUYHAS U TPETUYHAsi CTPYKTypa OenkoB. XUMHUeCKHe CBOMCTBA OE/IKOB: TH/IPOJIH3,
JleHaTyparvisi, KaueCTBeHHbIe peaKI[uy Ha OesKH.

OKcrepUMeHTaIbHbIE METO/[bI M3YUeHUs BEIl|eCTB U WX TPeBpallleHui: pacTBopeHre OeKoB B BOjie, IeHaTypalysi 0e/IKOB IPY HarpeBaHWY,
I[BETHBbIE PEaKI[UM Ha OeJsIKH, pellleHre SKCIIePUMEHTa/IbHBIX 3a/iau TI0 TeMaM «A30TCo/iepyKalljie OpraHuuecKue coeinHeHus» U «Pacrmo3HaBaHue
OpraHUYecKrX COeJMHEeHNN».

BrbicoKkoMo/IeKy/IipHbIe COeAUHEeHMS].

OCHOBHBIE TIOHSTUSI XUMHM BBICOKOMOJIEKY/ISIDHBIX COeJIMHEHUM: MOHOMep, T0JIMMep, CTPYKTYPHOe 3BeHO, CTeleHb TOoJIMMepu3aliuiy,
cpefHsisl MoJieKy isipHasi Macca. OCHOBHbIE METO/bl CUHTE3a BbICOKOMOJIEKYJISIPHBIX COeZJMHEHUI — MOIMMepHr3aLivs U MOIUKOH/IeH Calusl.



[TonvmepHble Marepuasnbl. IlnacTMaccel (TTONMUATHIEH, TMOJUNPONWUIEH, TOJWBUHWIX/IOPHUA, TOAUCTUPOJI, TMOJMMeTUIMeTaKpuiar,
Mo MKapOOoHaThI, TO/IMITUIeHTepedTanar). Y TUM3alys U riepepaboTKa MyiacTHKa.

OnacToMepbl: HaTypa/bHBIA KayuykK, CHHTeTHYeCKre Kayuyku (OyTaJueHOBBIN, XJIOPOTPEeHOBLIHM, U30MPEHOBBIN) ¥ CUTUKOHBL. Pe3uHa.

BonokHa: HaTypasbHble (XJIO0MOK, 11ePCTh, IIE/K), UCKYCCTBeHHbIe (BUCKO03a, aljeTaTHOe BOJIOKHO), CUHTeTHYecKue (KarpoH U JIaBCaH).

[MTonmmmeps! criel{uaIbHOTO Ha3HaueHus (TedsioH, KeByap, 3/1IeKTPOIIPOBOSIIIHe TIOMMephl, O1uopas/iaraeMble TIOMMepHI).

OKcrepUMeHTaIbHbIE METO/IbI M3yUeHHs BEl[eCTB M WX IpeBpallleHWi: O3HaKOMJ/IEHHWe C o0pasiljaMd TPUPOJAHBIX UM HCKYCCTBEHHBIX
BOJIOKOH, TIJTaCTMAcCC, KayuyKOB, pellieHre SKCIIepUMeHTa/IbHBIX 3aZiau 10 TeMe «Pacrio3HaBaHue m1acTMacc ¥ BOJIOKOH».

PacuéTtHbie 3agaun.

HaxoxzaeHve MmoseKkynsspHOW (OpMyJibl OpPraHM4ecKoro COeJUHEHWs] IO MacCOBBbIM JOJISIM 3/1eMEHTOB, BXOZSILIMX B €ro COCTaB,
HaXO’KJeHre MOJIeKYJISIPHOM (hOpMYJTbl OPraHUYeCcKoro coeluHeHUs o0 Macce (00BEMY) TIPOYKTOB CropaHHs, 10 KOJIMYeCTBY BelllecTBa (Macce,
00bEMY) TIDOJIYKTOB peaKkl[UH W/WUMA UCXOJHBIX BeIeCTB, YCTaHOB/IEHHe CTPYKTYPHOUM (DOpMyJibI OPraHMYeCKOrO BellecTBa Ha OCHOBE €ro
XUMUYECKUX CBOWCTB UM CITIOCOOOB MOTyUeHus, OTpe/ie/ieHre 10/ BbIXO/A TTPOAYKTA PeaKI[U OT TeOPeTUYeCKH BO3MOKHOTO.

MexxrnipeiMeTHbIe CBS3U.

Pean3aniyisi MeXXIpeJMeTHBIX CBsi3el NP M3yUeHUH OpraHndecKoi xuMun B 10 K1acce OCyIeCTB/IsIETCS uepe3 MCI0/Ib30BaHUe KaK 00IIuX
eCTeCTBeHHO-HAayUYHbIX TTOHSITUM, TaK U TIOHATHM, IPUHSATBIX B OTJ/IbHBIX TTpeiIMeTax eCTeCTBeHHO-HayUHOTo LUKJ/IA.

OO1e ecTecTBeHHO-HayuyHble TIOHSITHS: SIBJIleHHWe, Hay4HbIM (akT, TUMOTe3a, Teopus, 3aKOH, aHaau3, CHUHTe3, Kiaccudukaiusi,
Hab/roieHre, U3MepeHue, SKCIIepUMeHT, MO/ie/ib, MO/Ie/TMPOBaHue.

du3nka: MaTepusi, aTOM, 3JIeKTPOH, TPOTOH, HEUTPOH, MOJIeKysa, SHepPreTUUeCcKHWil ypOBeHb, BeIeCTBO, Telo, 00bEM, arperatHoe
COCTOSIHME Bell[eCTBa, U3nyeckure BeJMUUHbI, eJUHULbI U3MepeHUs], CKOPOCTb, SHeprus, Macca.

Bbuosorusi: KieTka, opraHu3M, 3KocucTeMa, buocdepa, MeTabomM3M, HaCIeCTBEHHOCTb, aBTOTPOGMHBIA U reTepoTPOMHBINA THUI TTUTAHUS,
OpoxxeHue, POTOCHHTE3, [bIXaHKe, Oe/TKH, YTIeBO/Ibl, )KUPbI, HYK/IEMHOBBIE KICIOTHI, ()epMEHTHI.

[eorpadusi: mosie3Hble KCKOMaeMble, TOTIIUBO.

TexHO/OTUSI: MULIeBbIe MPOYKThl, OCHOBBI Pal[MOHAILHOTO MUTAHKsI, MOIOIIe CPe/ICTBA, MaTepHasbl U3 UCKYCCTBEHHBIX U CUHTETHUUeCKUX
BOJIOKOH.

11 KJTACC

OBIIAA 1 HEOPTTAHNYECKASA XUMMUSA

TeopeTnuecKkue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUecKud 37eMeHT. V3otombl. CTpoeHHe 3/1eKTPOHHBIX 000/I04eK aTOMOB, KBAaHTOBbIE YHCIIA.
OHepreTUyecKre ypPOBHU U MOAYPOBHU. ATOMHbIe opbutam. Knaccudukaus XMuMHUUeckux 371eMeHToB (s-, p-, d-, f-anemenTsr). Pacripegenenve
3/IEKTPOHOB TI0 aTOMHBIM OpOHTanssM. OJIeKTPOHHBbIE KOH(PUIYPAaL[MM aTOMOB 3/IeMEHTOB I1€PBOTO—UeTBEPTOTO TEPUOZOB B OCHOBHOM U
BO30Y)X/IEHHOM COCTOSTHUM, 3/1eKTPOHHbIE KOH(UTYpaL[ii HOHOB. DJIeKTPOOTPULIATETbHOCTb.



[Tepuoanueckuii 3akoH u [lepuoauueckasi cucreMa xuMuueckux snemeHToB .M. MeHjeneeBa. CBsi3b MepUOAMYECKOTO 3aKOHA M
[Teprioanueckoii CUCTeMbl XMMHUYECKMX 37eMEHTOB C COBPEMEHHON Teopuell CTpPOeHusi aTOMOB. 3aKOHOMEDHOCTH HW3MEHEeHHUs CBOWCTB
XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CIOXKHBIX BEILeCTB I10 IPyNIaM U reprofaM. 3HaueHue repruoandeckoro 3akoHa [I.11.
MengesneeBa.

Xumuueckasi CBsi3b. BU/IbI XUMHUECKOW CBSI3U: KOBaJieHTHAasl, UOHHAs, MeTa//iueckasi. MexaHu3Mbl 00pa30BaHHsI KOBAJIEHTHON CBSI3U:
0OMEHHBIM U JOHOPHO-aKIIeNITOPHBIN. DHEPrus U JJIMHA CBs3U. [10/ISIpHOCTh, HalPaB/IeHHOCTb M HAChII[aeMOCTb KOBa/JIeHTHOH CBsi3u. KpaTHble
cBsi3u. BopopoHasi cBsizb. MeXXKMOIeKy/IsipHbIe B3aUMO/IeHCTBHSI.

BasileHTHOCTh W BaJIeHTHbIe BO3MOXXHOCTH aTOMOB. CBf3b 3/IEKTPOHHOM CTPYKTYPbl MOJIEKYJT C WX TeOMeTpHUYecKMM CTpoeHuHeM (Ha
ripuMepe CoeJJMHeHU 37ileMeHTOB BTOPOTO Tlepuo/ia).

[TpencraBneHye 0 KOMITIEKCHBIX coefuHeHHs1X. COCTaB KOMITJIEKCHOTO MOHA: KOMILJIeKcoobpa3oBaresib, TMraH/[bl. 3HaUeHre KOMIIEKCHBIX
coenrHeHUU. [ToHATHE O KOOPAVMHALIMOHHON XUMUH.

BelijecTBa MO/IEKY/ISIPHOTO Y HEMOJIEKYJIIPHOTO CTPOeHUs1. TUIIbI KpUCTa/VIMYeCKUX PelléToK (CTPYKTYpP) U CBOMCTBA BelleCTB.

[ToHsATHE O AUCTIEPCHBIX CUCTeMaXx. VicThHHBIe pacTBOpLL [IpezicTaBieHre 0 KOJIIOUAHBIX pacTBopax. CriocoObl BEIpa)KeHUsST KOHI[EHTpAIU
pacTBOpOB: MaccoBasi [I0Jisi BellleCcTBa B pacTBOpe, MOJsIpHas KOHIL[eHTpaulus. HachkliljeHHble ¥ HeHaCbIllleHHble pPacTBOPbI, PAaCTBOPUMOCTb.
KpucrannoruapaTsi.

Knaccudwukaiuss 1 HOMeHK/IaTypa HeopraHW4yecKuX BellecTB. TpuBHWa/ibHble Ha3BaHUSI OT/EIbHBIX IIpe/[CTaBUTe/Iell HeopraHuueCKUX
BeLL|eCTB.

Knaccudukarys XuMUuecKrUx peakliiii B HeOPraHMuecKoi U OpraHnyeckor XMMHUU. 3aKOH COXpaHEeHUsI MacChl BeIlleCTB; 3aKOH COXpaHeHUsI
Y TIpeBpallleHyst SHePruM MPU XUMUUYeCKUX peakiusix. TernnoBblie 3 (ekTbl XUMUUECKUX peaklyii. TepMoXxuMuyeckue ypaBHEHUs.

CKOpOCTb XMMMUECKON peakiuM, eé 3aBUCUMOCTb OT pa3/inyHbiX (akTOpoB. ['oMOreHHble W reTeporeHHble peakiuu. Kartanu3 u
KaTajn3aTophl.

OO6patvMble W HeoOpaTHMble peakiMh. XHMUUYeckoe paBHoBecue. KOHCTaHTa XMMHUYeCKOro paBHOBecusi. akTOpbl, B/IUSIOIIME Ha
TI0JI0’KeHHe XUMUUYeCKOTO PaBHOBECHSI: TeMriepaTypa, JlaB/ieHre U KOHI[eHTPal[MH BellleCTB, yUaCTBYIOMUX B peakiyu. [Tpunuur Jle [larenbe.

Onektponutuyeckass guccoruauusi. CuibHble U cy1abble 3eKTposuThl. CTeneHb Auccouyaii. Cpesla BOJHBIX PacTBOPOB: KHUCIOTHas,
HelTpanbHas, IjeiouHast. Bomopoubiii mokasatenb (pH) pactBopa. ['waposu3 coselt. Peakiiuy HOHHOTO 0OMeHa.

OKHCUTeNTbHO-BOCCTAaHOBUTEIbHbIe peakluu. CrerneHb OKucaeHUs. OKWCIUTeNb W BOCCTaHOBUTeNb. lIpoljecckl OKuC/IeHUs U
BOCCTaHOBJIeHUsI. Ba)kHeli1e OKUC/IUTeM U BOCCTAHOBUTEM. MeTo/1 3/1eKTPOHHOTO OanaHca. D/IeKTPOJIM3 PACTBOPOB U PACIIaBOB BEIL[eCTB.

JKcIiepuMeHTa/lbHble MeTOZbl M3yUeHUsl BellleCTB U UX TpeBpalljeHUil: pa3/ioyKeHre MepoKcH/ia BOA0opoJa B MPUCYTCTBUU KaTanau3aTopa,
MOZIe/TM KPUCTA//TMYeCKUX PeLIETOK, MPOBe/ieHre peakluii MOHHOro oOMeHa, orpezie/ieHHe Cpelbl PAaCTBOPOB C IOMOILBI0 WH/UKATOPOB,
M3ydeHue BAUSHUS Pa3/nyHbIX (DAKTOPOB Ha CKOPOCTh XMMHUUECKOU peaki[uu U MoJioKeHre XMMUUeCKOT0 PAaBHOBECHSI.

Heoprannueckasi XumMus.

[MonoxxeHune HeMeTannoB B [leproanyeckoli cucTeMe XUMUUeCKUX 3yeMeHTOB [I.V1. MeHzeneeBa U 0COOEHHOCTH CTPOEHHsI UX aTOMOB.
du3snueckre CBOMCTBa HeMeTaslJIoB. AJJIOTPOIIYsI HeMeTa/lJIoB (Ha IpruMepe KUCI0poZa, cepkl, pocdopa u yriepoza).



Bopopog. [onyuenuve, ¢u3nueckre U XUMUUYECKHEe CBOMCTBA: peaklMy C MeTa/ulaMd U HeMmeTaslylaM{, BOCCTaHOBUTE/bHble CBOMCTBA.
I'mppuabl. TorIMBHBIE 3/1EMEHTHI.

Tanorensl. HaxoxaeHne B mpupojie, CriocoObl TomyueHHs, ¢U3MuUecKre M XUMHUYeCKHde CBOMCTBa. ['aymoreHoBozopobl. Baxueiine
KHCIOPO/ICO/IeprKalliye CoeIMHEHUs Ta/loreHoB. JlabopaTopHbIe ¥ ITPOMBIIIIEHHBIE CITOCOOBI ITO/TyUeHUs rajioreHoB. [IprMeHeHre ralorTeHOB U UX
CcOoeIUHeHUM.

Kucnopog, 030H. JlabopaTopHbIe ¥ TPOMBILUIEHHBIE CTIOCOOBI MOJTyYeHust KUCa0po/a. ®u3nueckre U XMMUUeCKe CBOWCTBA U ITPUMeHeHHe
KHC/I0poza v 030Ha. OKCHABI U TIEPOKCU/IBI.

Cepa. HaxoxeHue B mipupo/e, Crioco0bl TIoydyeHusi, pusnueckue U XxuMmuueckre coiictBa. CepoBogopo/, cynbhuzabl. Okcug, cepoi(1V),
okcug cepbl(VI). CepHucTasi ¥ cepHasi KUCIOThI U UX coyid. OCoOeHHOCTH CBOMCTB CePHOM KHUCIOThI. [IprMeHeHMe cephbl U eé coeJUHeHUH.

A3ot. HaxoxxgeHue B Ipyupoze, Crioco0bl TIoyyeHus1, pu3nueckre U XMMUUYecKre CBOMCTBa. AMMUaK, HUTPU/IbL. OKCH/IbI a30Ta. A30THUCTast
Y a30THasi KUCJIOThI U X comi. OCOOeHHOCTH CBOMCTB a30THOM KUC/IOTHI. [IprMeHeHre a30Ta v ero coeIMHeHWA. A30THBIe y100peHusl.

®ochop. HaxoxxzeHre B pupoge, Crioco0bl 1mosydeHusi, pu3nueckrie M xuMuueckre cBoiictBa. @ocuapt u dpochun. Okcuapl docdopa,
dochopHas kucsiora u eé conmu. [pumeHenune dochopa u ero coeprHernin. ®ocdopHbie ya00peHusl.

Yrnepos, Haxox/jeHre B IpUpoje. AJIJIOTPOITHBIE MOAUHUKaLK. PU3ruecKre U XUMUYeCKHe CBOMCTBA TIPOCTHIX BeIeCTB, 00pa30BaHHBIX
yrnepogoM. Okcug yriepoga(Il), okeup yrinepoga(IV), yrosbHast KUC/IOTa U €€ cold. AKTUBUPOBAHHBIN yroJib, agcopoius. dynnepeHsl, rpadeH,
yriepo/iHbie HAaHOTPYOKU. [IpriMeHeHHe MPOCTHIX BellleCTB, 00pa30BaHHBIX YI/IePO/IOM, U ero CoeJUHeHHUH.

Kpemuwuii. HaxoxxgeHue B TIpUpojie, CIOCOOLI TOyueHHs, (GU3NUecKHe W XuMuueckrde cBouctBa. Okcup kpeMHusi(I1V), KpemHHeBas
KUCJI0Ta, CUIMKaThI. [IpuMeHeHre KpeMHUs U ero coeiiHeHri. CTeK/10, ero noayyeHue, BUJbl CTEK/Ia.

[MTonoxkeHne MeTannioB B Ilepruouueckoi crcTeMe XUMUYECKHUX 3/1eMeHTOB. OCOOEHHOCTH CTPOEHHsT 37IeKTPOHHBIX 000/I0UueK aTOMOB
meTanioB. Obuue ¢pusnueckrie CBoMCTBa MeTa/IoB. [IprumeHeHre MeTanioB B ObITY U TexHUKe. CIiyIaBbl METAJIIOB.

O/eKTPOXUMUYECKUI psifi HarpsbkeHWd MeTa/uioB. OOrue criocoObl TIOMy4eHHWss MeTasyioB: THUAPOMETasUTyprusi, THPOMeTaslTyprusi,
snekTpoMeTasutyprus. [ToHsiTve 0 Koppo3ur MeTa/ioB. Crioco0bl 3al[UThI OT KOPPO3UH.

OOmiast xapakrepucTuka MetasioB IA-rpymmbl [leproanyeckoi cucTeMbl XMMHAYeCKUX 3/ieMeHTOB. HarTpuii W Kanui: mosyuyeHue,
(u3ryeckrie U XUMUUECKHe CBOMCTBA, MPUMeHeHNe MPOCThIX BeIeCTB U UX COeITMHeHUN.

O6miast xapakTepuctika metasuioB ITA-rpymmel [leproguueckoil cUCTeMbl XUMHUECKUX 3/IeMEHTOB. MarHui M KasbLMii: TIOydeHue,
(u3nyecKrie U XUMUUECKHe CBOMCTBA, MPUMeHeHHe TPOCTHIX BeIleCTB U UX coeluHeHU. JKECTKOCTb BO/bI M CITIOCOOBI €€ yCTpaHeHHUs.

AntoMuHUI: TIONyueHue, QU3nMyeckue U XMMHUYeCKUe CBOMCTBA, MpPHMEHeHHe MPOCTOro BelecTBa U ero coeivHeHWN. AmdoTepHbie
CBOMCTBA OKCH/A U TU/IPOKCH/IA aTFOMUHMUS, TUAPOKCOKOMILIEKCHI aTFOMUHUSI.

OO61mast XxapakTepyCTHKa MeTasioB TobouHbix noArpymi (B-rpyrmm) [Teproandeckoi CCTeMbI XUMUYECKUX 37IeMEHTOB.

dusnyeckre ¥ XMMHUYeCKHe CBOMCTBA XpoMa M ero coefuHeHuit. Okcugpl v rugpokcrael xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomars! u
JIMXPOMaThI, UX OKUC/IUTe/IbHbIe CBOMCTBA. [TosryueHre U IpUMeHeHre XpoMa.

dusnyeckre U1 XMMUUeCKHe CBOWMCTBa MapraHiia U ero coefrHenuii. Baxxueive coeparnenys mapradua(ll), mapranua(IV), mapranua(VI)
v maprasua(VII). [lepmaHraHat Kasusi, ero OKMC/IUTe/TbHbIE CBOMCTRBA.



dusnueckre U XMMUUeCKHe CBOMCTBA yKese3a U ero coequHeHUd. Okcuzbl, TuApoKcuabl u conu kene3a(Il) u »kenesa(Ill). [Tonyuenuve u
TIpUMeHEeHHe >KeJle3a U ero CIijlaBoB.

dusnyeckre U XMMUUeCKre CBOMCTBa MeJu U eé coefuHeHMi. [TonyyeHre 1 mprMeHeHue Mel U eé coe/IMHeHU.

LuHk: monyyeHue, Gu3nuecKre U XUMHUUeCKUe CcBoMCTBAa. AMGOTepHble CBONMCTBA OKCHAA U THMAPOKCHAA LIMHKA, TUAPOKCOKOMILIEKCHI
1rHKa. [IpyuMeHeHMe LIMHKA Y ero COeUHEHUM.

OKcrepUMeHTaIbHbIE METO/IbI M3yUeHUs BEI[eCTB U UX TPeBpallleHni: 3ydyeHre 00paslioB HeMeTalioB, ropeHue cephl, ocdopa, xesesa,
MarHusi B KMCJIOpOJie, M3yueHre KOJIIeKIUU «MeTaibl U CIJIaBbl», B3aUMOJENCTBHE 11e/IOUHbIX M I[e/I0YHO3eMe/TbHbIX METa//IOB C BOJAOMU
(BO3MOXXHO MCII0/Ib30BaHKe BU/ieOMaTeprasoB), B3aUMO/IeliCTBUe 1[MHKA U Keje3a C paCTBOpPaMU KUCJIOT U lije/ioueld, KaueCTBeHHbIe Peakliy Ha
HeopraHWuyeckre aHUOHbI, KaTUOH BOZOPOJa U KaTHOHbI METaJIJIOB, B3aMMO/EeCTBHEe THPOKCHU/IOB a/FOMUHHS M LIMHKA C pPaCTBOPaMU KUC/IOT U
1ie/iouel, pellleHUe SKCIepUMeHTaNbHBIX 3a/jlau Mo TeMaM «l'anmoreHbl», «Cepa U eé coefuHeHUs», «A30T U ¢dochop U UX COeUHEHUS»,
«MeTaJsuibl TJIaBHBIX MOATPYMIT», «MeTaibl TOOOYHBIX TIOATPYIII».

XumuMs ¥ )KU3Hb.

Posib xviMuy B 00ecrieueHHH yCTOMUWMBOTO Pa3BUTHS UesioBeuecTBa. [TOHATHE O HAyUHBIX METOZAX TMO3HAHUS U METO/[0JIOTHM HAYYHOTO
ucciefioBanust. HayuHble MPUHLIAITBI OPraHM3al[Ud XUMHUUECKOTO TTPOU3BO/ICTBA. [IpOMBIIIIEHHBIE CIIOCOOBI TIOTyUYeHMsT BXKHEHIIINX BelecTB (Ha
TpyMepe TPOU3BO/CTBA aMMMaKa, C€PHON KHUCJIOThI, MeTaHo/ia). [IpoMbliiijieHHble CIIOCOOBI TIOJyueHUs MeTa/uIOB U CIIaBOB. XUMHUeCKoe
3arpsi3HeHre OKPY’Karollel cpefibl ¥ ero rocyiecTBus. Poib XMy B obecrieueHnr SHepreTUUeCKou 6e30macHOCTH.

XuMus U 310poBbe uernioBeka. JlekapcTBeHHbIe cpefcTBa. [IpaBuia ucnonb30BaHUs JIeKapCTBEHHBIX TpernapaToB. Posib XMMKY B pa3BUTHH
MeJULIVHBI.

XUMUSI TUIIMA: OCHOBHBIE KOMIIOHEHTHI, TTHIIeBbIe 00aBKU. Posib XUMUM B 00ecrieueH!H MUIeBOM 6e301acHOCTH.

Kocmernueckre u mapdromepHbie cpeficTBa. beiToBas xumus. [IpaBusia 0e30macHOTO WCIOMB30BAHUS TperapaToB OBITOBONW XWUMWUU B
MOBCeJHEBHOM YKU3HU.

XUMHSI B CTPOUTE/TIbCTBE: Ba)KHEHIIIE CTPOUTE/IbHBbIE MaTepUasbl (LieMeHT, OeTOH).

XuMusi B ceJIbCKOM X03siiicTBe. OpraHndeckue U MUHepasbHbIe y100peHusl.

CoBpeMeHHbIe KOHCTPYKI[MOHHbIe MaTepHuasbl, KpaCKU, CTeK/I0, KepaMrKa. Martepuarbl Jj1s1 3/1eKTpPOHUKU. HaHOTeXHO/I0TUM.

PacuéTHbie 3azjaun.

PacuéTel: Macchl BelljecTBa WM 00b&Ma ra3oB I0 HW3BeCTHOMY KOJMUYECTBY Bel[eCTBa, MacCe WM OO0BEMY OJHOTO M3 YYaCTBYHOIIUX B
peakliy BeIecTB, Macchl (00b&Ma, KOMUECTBa BeIeCTBA) MPOAYKTOB peakldH, eCM OJHO W3 Bel[eCTB MMeeT TpHUMecH, Macchl (00BEMa,
KOJIMUeCTBa Bell[eCcTBa) MPOAYKTa peakijuu, ecjid OJHO M3 BeIleCcTB /JaHO B BHJe pacTBopa C Orpe/e/éHHONM MacCOBOU [j0jieli pacCTBOPEHHOIO
Bell[eCTBa, MaCCOBOM JI0/IM U MOJIIPHOM KOHL|EHTPAL|UK BelleCcTBa B paCTBOPe, [10J/IM BbIX0/ja TPOJYKTa PeakLid OT TeOPEeTUYECKH BO3MOJKHOTO.

MexxrnipeiMeTHbIe CBSI3U.

Peanu3atiusi Me>XIpeIMeTHBIX CBsI3el NPy W3ydeHUr o01ijelt U HeopraHuyeckoil XumMuM B 11 Kacce oCyI[eCTBISIETCS uepe3 UCTI0Ib30BaHUe
Kak 00IIMX ecTeCTBeHHO-HAyUHbIX TIOHSITUM, TaK U MIOHSTHH, PUHATBIX B OTAE/bHBIX TIPeJMeTaX eCTeCTBeHHO-HayYHOro [[UKJIa.



OO1e ecTeCTBeHHO-HayuHble TIOHATHS: SIBJIeHWe, HayuHbIM (akT, TUTOTe3a, TEOpHs, 3aKOH, aHalau3, CHHTe3, KacCUubHUKaius,
TIePUOAMUHOCTD, HaO/TI0/IeHHe, U3MepeHre, SKCIIEPUMEHT, MO/Ie/Th, MOZIe/IMPOBaHUe.

dusuKa: marepusi, MHUKPOMHUDP, MaKpOMHD, aTOM, 3/eKTPOH, TPOTOH, HEWTPOH, WOH, W30TOMbl, PaJUO0AKTUBHOCTb, MOJEKYJIa,
SHEepPreTUUeCKHUi ypOBeHb, BeIeCTBO, Telo, 00BEM, arperaTHoe COCTOSTHME BeIeCTBa, W/ealbHBIA Ta3, (U3NUeCKue BeTMUWHBI, eJIUHUIIbI
V3MepeHUsi, CKOPOCTh, SHeprusi, Macca.

Buosorus: KneTka, opraHvsM, 3KOCUCTeMa, Orocdepa, MeTaboIM3M, MaKpo- U MHUKPO3JIEMEHTHI, Oe/IKU, JKUPbI, YTIeBOAbI, HYK/IEMHOBBIE
KUCJIOThI, (DepMeHTbI, TOPMOHBI, KDYTOBOPOT Bel[eCTB U TTOTOK SHEPruu B 9KOCHUCTeMax.

I'eorpadusi: MuHepabl, TOPHbIE MTOPO/IbI, T0Ie3HbIe UCKOIIaeMble, TOTI/TMBO, PeCypChl.

TexHoJoTHsl: XUMUUecKasi TIPOMBIIIIEHHOCTb, MeTas/UTyprusi, CTPOUTe/IbHble MaTepHasbl, CeTbCKOX03sICTBeHHOe TTPOU3BO/ICTBO, TUll[eBast
TIPOMBIIIIZIEHHOCTb, (hapMalleBTUuUecKasi TPOMBIIILIEHHOCTb, MPOM3BO/ICTBO KOCMeTHYeCKUX TIperapaTroB, MPOW3BO/ACTBO KOHCTPYKI[MOHHBIX
MaTepuasoB, 31eKTPOHHAsH MPOMBIIILIEHHOCTb, HAHOTEXHOIOTUMU.

IINMTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TTPOI'PAMMEI 10 XUMNWN HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUNA

JIMHHOCTHBIE PE3YJ/IBTATbBI

B cooTBeTCTBUY C CUCTEMHO-/leATe/TbHOCTHBIM MO/IX0/I0M B CTPYKTYpe JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUS MpeiMeTa « XUMUs» Ha YPOBHe
cpefiHero o61iero oOpa3oBaHUs BbIZIeNIEHbI CIeAYIOIHe COCTAB/ISIONIHe: OCO3HaHHe O0YYaroIMMUCS POCCUMCKOM TPak/[aHCKOW W/IEHTUUHOCTH;
TOTOBHOCTb K CAaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTH W CAMOOTIPe/ie/IeHHI0; HajlMuhe MOTHBAlMM K OOyueHHIO; TOTOBHOCTb M CIIOCOOHOCTBH
00y4JaroImyxcsi pyKOBOZCTBOBATLCS TIPUHATHIMU B 00ILlecTBe TpaBWIaMM M HODMaMM TIOBe/IeHWsl; HaMuKhe TPABOCO3HAHUS, IKOJIOTHYeCKOU
KyJIbTYPBbI; CTIOCOOHOCTB CTaBUTB LI€/TM U CTPOUTH KU3HEHHbIE T/IaHbL.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUS TpefMeTa «XWUMUS» OTpakaroT C(OPMUPOBAHHOCTb OMNbITa [I03HaBaTeIbHONM W TMPaKTUYECKOU
JiesiTeNTbHOCTH 00yUaroIuxcst B TIpoLiecce peanr3alii 00pa3oBaTeibHOM [1esiTe/TbHOCTH.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUS] TIpefMeTa «XWUMUS» OTpakaroT C(OPMUPOBAHHOCTb OIMbITAa I0O3HABaTelbHONW W TMPaKTAYECKOU
JesTeTbHOCTH 00yUaroIuxcst B TIPOIiecce peann3alii 00pa3oBaTebHOM eI TeTbHOCTH, B TOM UHC/Ie B YaCTH:

1) rpa)x/JaHCKOro BOCIIUTAHMA:

0CO3HaHMs 00YYarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX TIPaB 1 00513aHHOCTeH, YBaXKeHUsI K 3aKOHY 1 TIPABOTIOPSIJIKY;

TIpe/iCTaB/IeHNs O COLMaTbHbIX HOPMax U MpaBUIaX Me>K/TMYHOCTHBIX OTHOLLEHUH B KOJITIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPUECKOW ZAeATeSbHOCTU TIPH CO3[JaHWU Y4YeOHBIX TPOEKTOB, pPellleHWH Y4eOHBbIX M MO3HaBaTe/bHbIX 3ajau,
BBINIOJTHEHUM XMMHYECKUX KCIIePUMEHTOB;



CMOCOOHOCTH TIOHMMAaTb W TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY M apryMeHTbl JPYTHMX TIPM aHalu3e pPa3/HuuHbIX BUJOB yuyeOHOMU
JesiTeNTbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

1[eHHOCTHOTO OTHOIIIEHUSI K UICTOPUUECKOMY ¥ HAyYHOMY HaCJIe[Iui0 OTeUeCTBeHHOW XVMUH;

YBa)KeHUsI K TIPOI[eCCYy TBOPUECTBa B 00/1aCTH TEOPUM U TPAKTUUYECKOTO TIPUIOXKEHUsT XMMUW, OCO3HAHMSI TOTO, UTO JlaHHbIe HAyKU €CTb
pe3y/bTarT JJTUTeTbHbIX Hab/F0/IeHUH, KPOTIOT/IMBBIX SKCIIEPUMEHTATbHbIX TTIOMCKOB, TIOCTOSIHHOTO TPYZA YUEHBIX 1 TIPAKTHKOB;

WHTepeca U Mo3HaBaTe/bHbIX MOTHBOB B TIOJIYYEHHUH U TOC/IEAYIOIEM aHa/Iu3e WHGOPMAaLK O TIePeIoBbIX AOCTHXKEHHUSIX COBPEMEHHOM
OTeUeCTBEHHOH XUMUH;

3) IyXOBHO-HPABCTBEHHOr0 BOCITUTAHUA:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOT0 TIOBE/IeHNST;

CMIOCOOHOCTH OLIEHWBATh CHUTYyalldd, CBSI3aHHBbIE C XUMHUECKHUMH SIBJIeHUSMH, W TIPUHMMAaTh OCO3HAHHbIE DeIlleHHsi, OPUeHTHUPYSCh Ha
MOpaJIbHO-HPaBCTBEHHbIE HOPMbI U [IEHHOCTH;

TOTOBHOCTH OLI€HWBAaTh CBOE TIOBe/leHWE W TOCTYIKHM CBOWX TOBAPWILEH C TIO3WIMM HPAaBCTBEHHBIX W TPABOBLIX HOPM U C YYETOM
0CO3HaHUSI TIOC/IeJCTBUI TIOCTYIIKOB,;

4) popMupoBaHusi Ky/JIbTYPbI 310POBbsI:

MOHMMaHMsI 1IEHHOCTeM 3/70poBOro M Oe3oracHoro obpa3a >KHU3HH, HEeOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIEHHWsS K COOCTBEHHOMY
(hbr3ryeCcKoMy U MICUXUUYECKOMY 3/10POBbIO;

cobstroieHust TIpaBrI Ge301acHOTro 0OpallieHusi C BelljeCTBaMU B OBITY, TIOBCeZIHEBHOM )KU3HH, B TPY/I0BOM /IeATEIbHOCTH;

TIOHUMaHUsI LEHHOCTH TIPABWI WHWUBHUAYa/JLHOTO W KOJIJIEKTUBHOTO 0€30MMacHOTr0 TOBeJIeHHsI B CUTYAl[UsiX, YIPOXKAIOIIUX 370POBBI0 U
JKU3HU JIIOZIeH;

0CO3HaHUS TIOCTIe/ICTBUIA U HETIPUSTHS BPEJHBIX TTPUBLIUEK (YIIOTPeOIeHUs a/TKOT 0151, HADKOTHUKOB, KYPeHUs);

5) TPy/J0BOI'0 BOCIIMTAHUS:

KOMMYHUKaTUBHON KOMIIETEHTHOCTH B yueOHO-UCC/IeI0BaTeIbCKOM /1esITe/TbHOCTH, O00IIeCTBEHHO IT0/Ie3HOM, TBOPUECKOW W APYTUX BUAAX
JeSITe/TbHOCTH;

YCTaHOBKH Ha aKTMBHOE yJaCTHe B pPellleHUH TIPaKTUUYeCKUX 3a/lau COLMabHOM HalpaB/IeHHOCTH (B paMKaX CBOET0 Kjacca, IIKOJIbI);

WHTepeca K NPaKTUYeCKOMY H3yueHHI0 Mpodeccrii pa3iiyHoro po/ia, B TOM YKC/Ie Ha OCHOBe TIPUMeHeHUs! IpeIMeTHBIX 3HaHUH 110 XUMUU;

YBa)KeHUsI K TPYAY, JIIOASM TPYZa U pe3yJsibTaTaM TPY/I0BOM /IeATeTbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BHIOODY WHAMBUIYATbHOM TpaeKTOpWUH oOpa3oBaHusi, Oyaylei mpodeccMyd v peanu3alidd COOCTBEHHBIX
JKU3HEHHBIX TUIAaHOB C YUETOM JIMUHOCTHBIX UHTEPECOB, CIIOCOOHOCTeH K XMMHH, UHTEPECOB U MOTpeOHOCTel 00111eCTRa;

6) 3K0/I0rHuecKoro BOCIIUTaHUA:

9KO0JIOTUUECKH 11e/1eC000Pa3HOr0 OTHOIIEHUS K MPUPO/Ie KaK UCTOUHHUKY CYI|eCTBOBAaHUS KU3HU Ha 3eMile;

TIOHMMaHMsl T/100a/IbHOTO XapakTepa 3KOJ0TMYeCKMX Tpo0jieM, BUSHHWS SKOHOMHUYECKHUX TPOLIECCOB Ha COCTOSIHHME TIPUPOZAHON M
CoLMa/IbHOM Cpe/ibl;



0CO3HaHUs HeOOXO0AYMOCTH UCTI0/Ib30BaHUS JOCTIKEHUI XUMUH /151 pellieHNs] BOIIPOCOB pallOHAbHOT0 IPUPO/I0IOb30BaHuUS;

aKTUBHOTO HEMpUSTUs [eMCTBUM, NMPUHOCAIIMX BpeJ, OKpY)Karollell NPUPOAHOM cpefie, YMeHUs TPOTHO3MPOBaTh HeOsarornpusiTHbIe
5K0JIOTMUeCKue 10C/e/ICTBYS NpeAPUHUMaeMbIX [elCTBUI U NIpeJoTBpallaTh UX;

Ha/lM4usl PasBUTOrO 3KOJOTMUECKOrO MBILUIEHUs, SKOJOTMYEeCKOH KYJIbTYpbl, OIbITa [eATeJbHOCTH SKOJOrMUecKoW HarpaBlIeHHOCTH,
yMeHHUsI PYKOBOJCTBOBaTbCS MMU B TI03HABAaTe/JbHOM, KOMMYHWKAaTMBHOM M COLIMA/JbHOW TIPAKTHKE, CIMOCOOHOCTH W yMEHWs aKTHBHO
TIPOTHUBOCTOSITH UZE0/IOTHH XeMo(hoOuH;

7) leHHOCTH Hay4YHOr0 MO3HAHUSA:

MHUPOBO33PeHUsI, COOTBETCTBYIOILIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH U 00I11eCTBEHHOM MPaKTUKHY;

NIOHMMaHUs CrelU(PUKY XMMHUM KaK HayKd, OCO3HaHUsl eé poau B ()OPMUPOBAHWM PalMOHA/bHOTO HayUHOIO MBILIEHUS, CO3/laHUU
11eJIOCTHOTO TIpe/icTaB/eHHs1 00 OKpy’KarolleM Mupe KakK O eJUHCTBe MPHPOJbl M YesoBeKa, B IMO3HAaHUM MPHUPOJHBIX 3aKOHOMEpPHOCTed U
perieHNH TIpo6JieM COXpaHeHus! IPUPOAHOTO PaBHOBECHST;

yOeKkIEHHOCTH B 0000 3HAUMMOCTH XMMHH [I/Is COBPEMEHHOM LIMBU/IM3alMY: B €€ TYMaHUCTUYeCKOW HarpaB/IeHHOCTH W Ba)KHOM POJH B
CO3ZaHUM HOBOW 0a3bl MaTepUanbHOW KY/bTYPhI, B peIIeHUH T100anbHBIX TPOOJieM YCTOWUMBOTO pa3BUTHSI UesIOBEUeCTBA — ChIPbEBOH,
JHEPreTUYeCcKOM, MUILEBON U YKOJOrMYeCcKO 6e30MacHOCTH, B Pa3BUTHU MeJULIMHBI, 00eCrieYeHuH YC/IOBUM YCIIeIIHOTO TPY/la U SKOJIOTHUeCKU
KOM(DOPTHOM )KU3HU KaXKZOT0 u/ieHa 0011[ecTBa;

eCTeCTBeHHO-HayuHOW rPAaMOTHOCTU: TIOHMUMAaHHsI CYIIHOCTH MEeTO/IOB TIO3HAHUSI, UCTIOb3yeMbIX B eCTeCTBEHHbIX HayKaX, CIIOCOOHOCTU
WCII0/Ib30BaTh TOJIyyaeMble 3HaHUsS J/Isl aHaau3a M O0BSICHEHHUs SIBJIEHWN OKpPY’Karolllero MUpa W MPOMCXOJSLIMX B HEM M3MeHeHWUH, yMeHUs
JiesiaTb 000CHOBAHHbBIE 3aK/IFOYEHUsI HA OCHOBE HayYHBIX (DAaKTOB M NMEFOILMXCS JAHHBIX C L1e/IbI0 TIOTyYeHHs JOCTOBEPHBIX BbIBOJOB;

CITOCOOHOCTH CaMOCTOSITe/TbHO MCII0/h30BaTh XMMUUeCKHe 3HaHUs /ISl pellieHust Tpo0/ieM B peasibHbIX )KU3HEHHBIX CUTYaLUsX;

VHTepeca K M03HaHUI0, UCCre[j0BaTelbCKOM [1esiTe/IbHOCTH;

TOTOBHOCTU M CTIOCOOHOCTHM K HerpephIBHOMY 00pa30BaHUIO M CaM00Opa30BaHMIO, K aKTUBHOMY ITOJTyYeHHIO HOBBIX 3HAHWH 110 XUMUH B
COOTBETCTBHUHM C KU3HEHHBIMH TTOTPeOHOCTSIMU;

MHTepeca K 0COOEHHOCTSIM Tpy/ia B pa3/InuHbIX cepax NMpoecCroHaNbHOM [1esTelIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertaripeMeTHbIe Pe3y/bTaThl 0CBOEHHUs TIPOTPAMMBI 110 XUMUU Ha YPOBHe cpeiHero obiriero 06pa3oBaHus BK/IHOUAIOT:

3HauMMble [T ()OPMUPOBAHUSI MHPOBO33PEHHs] O00YUaIIUXCA MeXAUCIUIUTMHAPHbIE (MeXIpeJMeTHbIe) O0O0leHay4Hble TTOHSTHS,
OTpa’karolllie 1IeJIOCTHOCTh HayuHOM KapTHMHBI MUpA U ClielddUKy MeTO[O0B T03HaHUs, WCI0/Ib3yeMbIX B eCTeCTBEHHBIX HayKax (MaTepus,
BeIlleCTBO, SHEPrusi, siBjieHWe, TpOLIeCC, CUCTeMa, HayuHbId (aKT, MPUHLUI, TUIIOTe3a, 3aKOHOMEpPHOCTb, 3aKOH, TeOpHs, HUCC/e/l0BaHUe,
HaOrojeHre, u3MepeHye, SKCTIePUMEHT U IPyTHe);



yHUBepCa/ibHble ydeOHble [eMcTBUsI (TTO3HaBaTe/bHble, KOMMYHHUKaTHBHbIE, Dery/sSTHBHbIE), obecrieunBatoiiye ¢GHopMUpPOBaHKE
(hyHKIMOHA/TBHON TPAMOTHOCTU M COLMATbHON KOMITeTeHLIMH 00yJaroluXCs;

CIIOCOOHOCTh 00YUarOIIUXCS MCTIOh30BaTh OCBOEHHBbIE MEXAWCLUTUIMHAPHbIE, MUDOBO33peHUeCKHe 3HAaHUs W YHUBepCalbHble yueOHbIe
JleHCTBUS B O3HABaTe/bHOM U COLIMA/IbHOM MPAKTHKe.

MertarnpegmMeTHble pe3y/IbTaThl OTPAXKAIOT OBJIa/IeHWe YHUBEPCA/bHBIMM yUeOHbIMM T03HABAaTebHBIMA, KOMMYHWKATUBHBIMU U
PeryisSTUBHBIMU /1eHCTBUSIMHU.

ITo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yUeOHbIe el CTBUs

1) 6a3oBbIe JIOrHUECKHE JeHCTBUSA:

CaMOCTOSITe/TbHO (hOPMY/IMPOBATh M aKTya/IM3UPOBaTh NMPo0JieMy, pacCMaTpPUBATh €€ BCeCTOPOHHE;

orpefieisiTh Lie/IM  JesiTe/IbHOCTY, 3aZlaBasi TapamMeTpbl M KPUTEPUM UX [OCTHXKEeHHUs, COOTHOCUTb pe3yJ/bTaThl [esTebHOCTH C
MOCTaB/IeHHBIMU 1[eJISIMU;

WCTI0JTb30BaTh MPY OCBOEHUM 3HAHUN MPUEMBI JIOTUUYECKOT'O MBIIIJIEHUs: BbIIe/ISITh XapaKTepHble TIPU3HAKW TMOHSATUN U yCTaHABIMBATh UX
B3aMMOCBSI3b, UCTIO/Ib30BaTh COOTBETCTBYIOIIME TTOHATHUS /1711 00BSICHEHHUS OT/e/TbHBIX (DAaKTOB U SIBJIEHUH;

BbIOMpATh OCHOBAHUS U KPUTEPUH ZIJis K/IaCCU(HUKAL[UU BEIleCTB U XUMUUECKUX peaKlvi;

yCTaHaB/IMBATh TIPUUHUHHO-C/Ie/[CTBEHHBIE CBS3U MEXKY U3yUaeMbIMU SIBJIEHUSMU;

CTPOUTb JIOTMUECKWe PpacCy>kJeHusi (MHAYKTHUBHbIE, JelyKTHUBHbIe, MO aHa/JOTMu), BBISBAATb 3aKOHOMEPHOCTW M TPOTHMBOpPEUMsl B
paccMaTpuBaeMbIX SIBJIEHUSIX, (POPMYJIMPOBATh BbIBO/IbI U 3aK/IFOUEHUS;

NPUMEHSITh B TIpPOIlecCce TI03HaHWS WCIOb3yeMble B XWMHUH CHMBOJIMYECKHEe (3HAKOBbIe) MOZesd, Tpeobpa3oBbIBaTh MO/e/TbHbIE
TIpe/ICTaB/IeHNsT — XUMHUECKUH 3HaK (CMMBOJI) 3/IeMeHTa, XUMHUUecKas: (opMysia, YpaBHEHHE XUMUUECKOW peakIMM — TPU pelleHrH yueOHBbIX
MO3HaBaTe/JbHbIX U TMPAKTUYECKUX 3ajiau, TPUMEHSITh Ha3BaHHble MO/ie/ibHble TIpe/ICTaBeHUs [Jisi BbISIBIEHUS] XapaKTepHbIX TMPHU3HAKOB
M3ydyaeMbIX Bell[eCTB U XUMHUUECKUX PeaKiUil.

2) 6a30BbIe HCC/IEJ0BATETbCKHE [JeHCTBUA:

B/Ia/IeTb OCHOBaMH METO/JOB HayYHOT'O TIO3HAHMSI BEIL[eCTB U XUMHUUEeCKUX pPeaki[ui;

(hopMynupoBaTh LieJiv M 3ajaur UCCIe0BaHUs], UCII0/Ib30BaTh [OCTAB/IEHHbIE U CAaMOCTOSITeIbHO C()OPMY/IMPOBaHHbIE BOTIPOCHI B KAUeCTBe
VHCTPYMEHTA M03HaHUs U OCHOBBI Z1/1s1 (G OPMHUPOBAHUS TUTIOTE3bI 110 TIPOBEPKE MPaBU/IbHOCTU BbICKA3bIBa@MbIX CYXKIEHUI;

B/a/leTb HaBbIKAMU CAMOCTOSITEJTbHOTO TUIAHWPOBAHUS WM TIPOBEJEHUs] yUeHWUYeCKMX SKCIepHMEHTOB, COBepIIeHCTBOBAaTb YMeHUsI
Hab/Fo/IaTh 3a XO/IOM TIPOL[eCCa, CAMOCTOSITE/TbHO TIPOTHO3WPOBATh €ro pe3ysbTaT, (OopMyaupoBaTh 000OIEHHS W BBIBO/IbI OTHOCHTETHHO
JIOCTOBEPHOCTHU Pe3y/IbTaTOB UCC/IeJOBaHUs, COCTAB/IATE 0O0CHOBAHHBIN OTUET O TIPO/ie/IaHHON paboTe;

npuobpeTaTh OMBIT YUEHWUECKOW WCC/IeI0BaTe/IbCKOM W TIPOEKTHOH /1eTe/IbHOCTH, TMPOSB/SATh CIIOCOOHOCTb U TOTOBHOCTb K
CaMOCTOSITe/TbHOMY TIOUCKY METO/IOB pellleHUsl PaKTUUeCKUX 3a/jau, TPUMEHEHHI0 Pa3/IMUHbIX METO/0B ITO3HAHUSI.

3) pabora c uadopmanueii:



OPUEHTHPOBAaTbCs B Pa3/MYHbIX MCTOUHMKAX WH(OpMaLuu (Hay4dHO-TIOMYJIsipHAsi JIMTepaTypa XUMHUYEeCKOTO COjlepyKaHUsl, CIPaBOYHbIe
nocobusi, pecypchl VHTepHeTa), aHa/M3UPOBaTh WHGOPMALMIO Pa3MUHBIX BUZOB U (OPM TIpeACTaBeHHs, KPUTUUECKH OLIeHUBaTh eé
JOCTOBEPHOCTH 1 HETTPOTUBOPEUHBOCTH;

(hopMyTMpPOBATh 3arpPOChl ¥ IPUMEHSTH Pa3/IMUHbIe METO/IbI TIPH ITOUCKe U 0TOope MH(OpMaIuK, He0OXOAUMOM [I/isT BBLITIOTHEHUS YueOHBIX
3a/jau OIpeie/IEHHOI0 THUIIa;

nprobpeTaTh OMBIT MCI0/Ib30BaHKsI MH(MOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHHI U PAa3/IMUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITe/IbHO BbIOKpaTh ONTHMAabHYI0 (OpMy TIpe[CcTaBieHHs UHPOpPMaUM (CXeMbl, rpapuKy, AUMArpaMMbl, TabJIUIbl, PUCYHKU U
AApyrHe);

WCTI0/Tb30BaTh HayUHBIN S3bIK B KaUeCTBe CpPe/ICTBA NP paboTe ¢ XUMHUUecKoi nHMOpMalieii: TPUMeHSITb MeKITpeiMeTHbIe ((hHU3nUecKre u
MaTeMaTHUeCKHe) 3HaKd U CUMBOJIBI, (hOpMYJibl, abOpeBHaTypbl, HOMEHK/IATYPY;

WCT0JTb30BaTh 3HAKOBO-CUMBOJ/IMUECKUe CPe/ICTBA HarJIsiIHOCTH.

KoMMyHHKaTHBHBIE YHUBepCa/IbHbIe yueOHbIe JelCTBUS:

3a/1aBaTh BOTIPOCHI 110 CYII[eCTBY 00CY>KJaeMoii TeMbI B X0/ie iMajiora W/Win AUCKYCCHU, BBICKAa3bIBaTh UjleH, (HOPMYIMPOBATH CBOH
TIpe//I0)KeHUs] OTHOCHUTE/IbHO BBITIO/THEHUS NTPeJIJIO’KeHHOU 3a/jauy;

BBICTYIIATh C IIpe3eHTalliel pe3y/ibTaToB I03HABATe/IbHOM JeaTe/IbHOCTH, ITO0JIyYeHHBIX CAMOCTOSITE/IbHO MW COBMECTHO CO CBepCTHUKaMU
TIPY BBITTOJTHEHUW XMMHUECKOTO SKCTIepPUMeHTa, TIPaKTHUeCcKoi paboThl 10 MCCIe0BaHUI0 CBOMCTB M3yUaeMbIX BeIeCTB, peaiu3alud yueOGHOro
TpoeKTa, ¥ (opMyIMPOBaTh BLIBOABI 110 Pe3y/bTaTaM MPOBeJEHHBIX UCC/IeJ0BaHUM TTyTEM COTJIacOBaHUs MO3ULUM B X0/ie 00CyxJjeHus 1 oOMeHa
MHEeHUsIMU.

PerynsiTUBHBbIe YyHUBepCa/IbHbIE YUeOHbIe JeHCTBHA:

CaMOCTOSITe/TbHO TJIAHUPOBAaTh U OCYIL[eCTB/ISThH CBOIO M03HABaTe/IbHYIO [esiTe/IbHOCTD, OTpe/iesisis eé 11e/1d U 3a7jaud, KOHTPOJIMPOBAaTh U 10
Mepe HeoOXOAMMOCTA KOPPEKTUPOBATh Tpe/jjlaraeMblii a/lfOPUTM [IeHCTBUN TPH BHITIOJTHEHUH yUeOHBbIX U UCC/IeIOBaTebCKUX 3a/lad, BIOMpATh
HanOosee 3¢ deKTUBHBIN CIT0CO0 MX pelieHus C yUETOM TOTyUYeHHsI HOBBIX 3HaHHUM O BeIl[eCTBaX ¥ XUMUYEeCKUX PeakIvsX;

OCYILIeCTB/ISITh CAMOKOHTPOJIb [1esiTeIbHOCTU Ha OCHOBe CaMOaHain3a U CaMOOLIEHKH.

INMPEAMETHBIE PE3YJIBTATHI

[TpeameTHBIe pe3y/IbTaThl 0CBOEHUS IPOrPaMMbI TI0 XMMHH Ha yTy06I6HHOM YPOBHe Ha YPOBHe Cpe/iHero o01iiero o6pa3oBaHUsl BK/IIOUAIOT
cnietuduyeckie A1 ydeOHOro mipeiMeTa «XWMMs» HayuHble 3HAHWs, YMEHHSI M CIOCOOBI [IeMCTBUM TI0 OCBOEHWIO, WHTEPIpeTalud U
nipeoOpa30BaHUI0 3HAHWM, BUBI [I€STEBHOCTH TI0 TIOYYeHHI0 HOBOTO 3HAHWS W TMPUMEHEHWIO 3HaHWM B Pa3/MUHBIX yueOHbIX CUTyalUsiX, a



TakKKe B peaibHbIX >XKU3HEHHbIX CHUTYalUsX, CBSI3aHHBIX C XMMHel. B mporpaMme mo XMMHM NpeIMeTHbIE pe3y/bTaThl Mpe/CTaB/eHbl M0 rojam
V3yUeHUs.

10 KJ/TACC

[TpenMeTHBIE pe3y/bTaThl OCBOEHUS Kypca « OpraHnyeckasi XUMUsD» OTPaKaroT:

chopMUPOBAHHOCTD TIPeJCTAaBIEHUIA: O MeCTe ¥ 3HaYeHUHM OPraHNYeCcKOW XMMHUH B CUCTEMe eCTeCTBeHHBIX HayK U eé posii B obecrieueHrH
YCTOWYMBOTO Pa3BUTHS UeJIOBEUECTBA B PEIIeHUH MPO0/ieM 3KO0/I0TMUeCKOM, SHepreTUUeCKO U MUIeBOM 0e30MacHOCTH, B Pa3BUTHU MeULIMHBI,
CO3ZIaHUM HOBBIX MAaTepUa/oB, HOBBIX WCTOYHUKOB 3HEPrUd, B 00eCreYeHWM parjMOHaJbHOTO TPUPOZONO/Ib30BaHusl, B (hOpMHpOBaHUU
MMPOBO33peHUs 1 0011ieli Ky/IbTyphl UesloBekKa, a TakKe 3K0JI0rHuecky 000CHOBaHHOTO OTHOLIIEHUS K CBOEMY 3/J0POBBIO U TIPUPOJHOI Cpe/ie;

B/aJleHHe CHCTeMOM XMMHMUEeCKMX 3HaHWM, KOTOpas BK/IIOUaeT: OCHOBOIIOJIAraroljyie TOHATHS — XMMHUeCKMH 371eMeHT, aToM, Siipo U
3/IeKTPOHHAst 000/I0UKa aToMa, S-, p-, d-aToMHbIe OpOUTa/, OCHOBHOE U BO30YK/IEHHOE COCTOSTHUSI aTOMa, TMOPU/IU3aliisl aTOMHBIX OpOUTae,
WOH, MOJIeKY/la, BaJIeHTHOCTb, 37IeKTPOOTPHULIATEILHOCTh, CTEIIeHb OKHUC/IEeHUs, XUMUYecKasi CBs3b, MOJIb, MOJISIPHAsi Macca, MOJISIPHBIA 00BEM,
yIIepO/IHBINA CKesieT, (YHKIMOHA/bHAasi TPYIIa, pajuKai, CTPYKTypHble (opMysibl (pa3BEPHYTHIE, COKpAILEHHBbIE, CKeeTHbIe), W30MepHs
CTPYKTYPHasi U TIPOCTPAaHCTBeHHasi (reoMeTpUYecKasi, ONTHUEeCKast), N30Mepbl, TOMOJIOTHUECKWIA Dsifi, TOMOJIOTH, YTJIeBOJOPO/bI, KUCJIOPOA- U
a30TCOZieprKalljie OpraHUUYecKue COeJUHEHHs, MOHOMep, TIOJIMMep, CTPYKTYPHOEe 3BeHO, BbICOKOMOJIEKY/ISIPHBbIE COeMHEHHUs]; TeOPUH, 3aKOHbI
(mepuogunueckuii 3akoH [I. V. MeHje/eeBa, Teopusi CTPOEHHsI OpraHuueckux BeilectB A. M. ByT/iepoBa, 3aKOH COXpaHEHMsI MacChl BELECTB,
3aKOH COXPaHEeHHs U MpeBpallieHys] SHepTryuu NPy XMMHUYeCKUX peakliysix), 3aKOHOMEePHOCTH, CUMBOJIMUECKUN SI3bIK XUMUH, MUPOBO33peHUeCcKue
3HaHWsl, JIeXKaljie B OCHOBe TOHMMaHMsl NMPUYMHHOCTU U CHCTEMHOCTH XMUMWYECKHX SIBJIEHWH; Tpe/ICTaB/eHHs 0 MeXaHH3MaX XUMHYeCKHX
peaxiyii, TepMOANHAMUYECKHX U KHHETHYeCKHUX 3aKOHOMEPHOCTSIX MX MPOTeKaHHsl, O B3aMMHOM B/IMSTHUM aTOMOB W TPYIII aTOMOB B MOJIeKyJax
(MHAYKTUBHBINA 1 Me30oMepHbIi 3¢ ¢exThl, opreHTaHTh! | 1 11 poga); dakTosoruueckrie cBefjeHHs O CBOMCTBAaX, COCTaBe, MOTy4YeHNH U Oe3011acHOM
WCTIO/Tb30BAaHUM Ba)KHEMIIIMX OPraHUYeCKWX BeL[eCTB B ObITYy M TPaKTHUECKOW JeATeSlbHOCTA uesoBeKa, OOIIMX HayuHbIX TPHUHIUMAX
XUMHUYeCKOT0 MPOU3BO/ICTBA (Ha MpYMepe MPOM3BO/[CTBAa MeTaHOIa, 1epepaboTKu HedTH);

COpMHUPOBAHHOCTb YMEHUWH: BBISB/IATH XapaKTepHble TIPU3HAKU TIOHATHH, YyCTaHaBIMBaTh WX B3aMMOCBs3b, HCII0/Ib30BATh
COOTBETCTBYIOIIME MIOHSTHUS IPU OITUCAHUM COCTAaBa, CTPOEHUS U CBOMCTB OPraHUYeCKUX COeIMHEeHHH;

chOpMUPOBAHHOCTb YMEHUI:

MCII0/Ib30BaTh XMMHUUECKYI0 CHMBOJIMKY [/I1 COCTaB/IeHUsI MOJIEKYJISIPHBIX M CTPYKTYPHbIX (DPa3BEDPHYTBIX, COKPAIEHHBIX M CKEJIETHBIX)
(hopMys1 OpraHlYecKuX BeleCTB;

COCTaB/IATh YPaBHEHUS XMMHUECKUX PeaKLMil W PacKpbIBaTh UX CYLIHOCTb: OKHUC/IWATETHHO-BOCCTAHOBHUTEIBLHBIX PeakK[Ui MOCPeZCTBOM
COCTaBJIeHUs] 3/IEKTPOHHOTO 0OaslaHCa 3TUX peakLWid, peaklyil MOHHOTO OOMeHa MyTéM COCTABAEHHS WX TIONIHBIX M COKPAILEHHBIX MOHHBIX
ypaBHeHUH;

W3TrOTaB/IMBaTh MO/IEJTM MOJIEKYJ/T OPraHMUeCKUX BeIIeCTB il WUTFOCTPALUK UX XMMHUYeCKOT0 ¥ TPOCTPAHCTBEHHOTO CTPOEHUS;

ChOpMHUPOBAHHOCTb YMEHHWH: yCTaHAB/IMBaTh TPUHA/JIE)KHOCTh W3YUYEHHBIX OPraHWMYeCKHWX BEIeCTB M0 WX COCTaBy M CTPOEHUIO K
oTpeZie/IéHHOMY KJlacCy/TpyTiIie Coe/IMHEHWH, /jaBaTh UM Ha3BaHUs IO cucreMaTthyeckoil HoMmeHknatype (IUPAC) u npuBoAuTb TpUBUAIbHbIE



Ha3BaHWsl [/l OT/Ee/NbHBIX TIpe/CTaBUTe/Iel OpraHMYeCKHUX BeL[ecTB (ITW/IeH, aljeTW/eH, TONyoJ, TJWLepUH, STHIeHI/IMKO/b, (eHor,
dopmarnberuy, arieTaabJeru], alleToH, MypaBbHUHasl KUCJIOTa, YKCYCHasi KUC/IOTa, CTeapUHOBAs, OJIETHOBAs], TIa/lbMUTHHOBAsST KUC/IOTHI, TJIULIVH,
a/laHWH, ManbTo3a, GPYKTO3a, aHW/IVH, JUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U PYTHE);

chopMHUPOBaHHOCTE YMeHUsI OTIpeJessiTh BHUJ XUMUYECKON CBS3M B OPraHUUECKUX COeIWHEHMsX (KOBaleHTHas W WOHHAs CBf3b, O- U Ti-
CBs13b, BOIOPO/IHAs CBSI3b);

cpopMUPOBAaHHOCTb YMeHUs] TIPUMEHSITh TI0JIOXKEHUS] TeOPUM CTPOeHHsl OopraHuuyeckux BeijectB A. M. BytnepoBa nans oObsicHeHHs
3aBUCUMOCTH CBOWCTB BeIIIeCTB OT UX COCTaBa U CTPOEHUSI;

CchOpMHUPOBAHHOCTb YMEHHWM XapaKTepu30BaTh COCTaB, CTpPOeHHe, (PU3UYeCKhe M XUMUYEeCKHe CBOWCTBA THUIMYHBIX TIpe/CTaBUTesen
Pa3/IMYHBIX K/IAaCCOB OPraHWUEeCKHUX BeIeCTB: ajKaHOB, IMK/I0A/JKaHOB, alKeHOB, a/lKa/JHeHOB, aJKWHOB, apOMaTHUeCKHUX YTIeBOZOPO/OB,
CITUPTOB, a/Ib/IeTH/I0B, KETOHOB, KADOOHOBBIX KUC/IOT, IIPOCTBIX U CIOKHBIX 3(HPOB, KUPOB, HUTPOCOEIMHEHH ¥ aMUHOB, aMUHOKHUC/IOT, O€JTKOB,
yT/IeBOZIOB (MOHO-, IU- ¥ TIOJIUCAaXapH/IOB), WUTFOCTPUPOBATh T€HETHUECKYHO CBSI3b MeXy HUMU YPaBHEHUSMH COOTBETCTBYIOIINX XUMHUUECKUX
peaklyii C UCTI0/Ib30BaHUEM CTPYKTYPHBIX OPMYIT;

cpopMUPOBAHHOCTb YMEHHSI MTOJTBEP)KAATh Ha KOHKPETHBIX TIPUMEPAx XapaKTep 3aBUCMMOCTH PeaKLIMOHHOW CTIOCOOHOCTH OpPraHMUeCcKUX
COeITMHEeHUI OT KPaTHOCTY M THIa KOBAaJIEHTHOM CBSI3U (O- U TI-CBSI3U), B3aMMHOTO BJIUSIHUSI aTOMOB U I'PYTIIT aTOMOB B MOJIEKY/IaX;

CcOopMUPOBAHHOCTb YMEHHSI XapaKTePU30BaTh WCTOUHWKH YIJIEBOZAOPOJHOTO ChIpbs (He()Th, MPUPOAHBIA Ta3, yrojb), CIOCOOBI €ro
riepepabOTKU ¥ TIPaKTHUECKOe MPUMeHeHHUe TTPOIYKTOB 1epepaboTKy;

copMHpOBaHHOCTL B/aZIeHHs] CHCTEMOM 3HaHWH O eCTeCTBeHHO-HayYHBIX MeTOJax I[I03HaHWs — HaOJIo/leHnH, HW3MepeHuH,
MO/Ie/TMPOBaHNH, JKCIIepUMeHTe (peaybHOM M MBICJIEHHOM) M YMeHUs! IPUMEHSITh 3TH 3HAHUS;

chopMHUPOBaHHOCTE YMEHHUS ITPUMEHSITb OCHOBHBIE OTepaljii MBIC/IUTEILHOU JIeSITeNIbHOCTH — aHaln3 U CUHTe3, CpaBHeHHe, 00001eHwe,
CHUCTEeMAaTHU3aL1I0, BbISIB/IEHHE TIPUUMHHO-C/IeZICTBEHHBIX CBS3€H — /IJIsl U3yUeHUsI CBOMCTB BeIL|eCTB U XUMUYECKHUX pPeakIui;

cpOopMUPOBAHHOCTb yYMEHWIA: BBISB/STH B3aUMOCBSI3b XUMWUYECKUX 3HAHWWA C TIOHSATHUSIMA W TIPE/ICTAaBJIEHUSIMA JPYTMX eCTeCTBEHHO-
HAayUYHBIX TIpeAMeTOB AJisi Oojiee 0OCO3HAHHOTO MOHMMAHMWSI CYIIHOCTH MaTepPUalbHOTO eJWHCTBA MHPA, MCIO/b30BaTh CHUCTEMHbIE 3HAHUS TI0
OpraHU4YeCKOUW XUMHHU /17151 0OBSICHEHUST ¥ TPOTHO3UPOBAHUS SIB/IEHUH, UMEOLIUX eCTeCTBEHHO-HayUYHYIO TIPUPO/Y;

ChOpMUPOBAHHOCTb YMEHHU: MPOBOJUTb PACUETHI 10 XUMUYECKUM (OPMYJiaM M YPaBHEHUSIM XMMHUECKUX PeakiUi C UCI0J/Ib30BaHUEM
¢bu3nyecKux BelnMuMH (Macca, 0OBEM ra3oB, KOJTMYECTBO BEIL[ECTBA), XapaKTepU3YHOIIUX BelecTBa C KOTWYeCTBEHHOW CTODOHBI: PACUETHI IO
HaXOXKIEHUI0 XUMHUUECKOM (OpMyJbl BelljecTBa 10 W3BECTHBIM MAacCOBBIM [JOJISIM XMMHUECKHX 37IeMEeHTOB, TIPOAYKTaM CTOpaHUsl, IJIOTHOCTU
ra3000pa3HbIX BeIleCTB;

cpopMHUPOBAHHOCTb yYMEHWIA: TIPOTHO3MPOBATh, AHA/JM3UPOBATh W OLIEHWBATH C TO3UL[MM SKOJOTMYeCKOW 0e30macHOCTH TMOCTeCTBUS
OBITOBOM U TIPOU3BOACTBEHHOM AeATeTbHOCTH YeloBeKa, CBSI3aHHOU ¢ TiepepabOTKOM BelecTB, UCII0/Ib30BaTh TOTyUYeHHbIe 3HAaHUS [J1s1 TIPUHSTHUS
I'PaMOTHBIX pelleHui Mpob/ieM B CUTYaLUsIX, CBSI3aHHBIX C XUMUEH;

c)opMUPOBAHHOCTb YMEHHUI: CaMOCTOSITE/IbHO TJIAHMPOBATh U MPOBOJUTh XUMUYECKUH SKCTIEPUMEHT (TOJTy4eHre W M3ydyeHue CBOWCTB
OpraHMYeCcKUX BeILeCTB, KaueCTBEHHble DeaK[UM YIJIEBOJOPO/IOB pa3/IMUHBIX K/IAaCCOB W KHUC/IOPOJACOJEpKalldX OpPraHWYeCKUX BeIeCTB,
pellleHWe SKCIIePUMEHTalbHBIX 33/jau [0 Paclio3HAaBAHUIO OPraHWYeCcKUX BeI[ecTB) C cCoO/rofeHHeM MpaBus 6Ge30macHOrO oOpaljeHus C



BelllecTBaMM M JjabopaTopHbIM 00opyZoBaHueM, (OpPMy/IMpPOBaTh Lielb WCCAeOBaHUs, TIPeJCTaB/sATh B pa3IMuHONM (opme pe3ysbTaThbl
9KCIepUMeHTa, aHa/IM3UPOBaTh U OLIEHUBATh UX JJOCTOBEPHOCTb;

C(pOpPMHUPOBAHHOCTb YMEHUIA:

co0/roiaTh TIpaBU/Ia FKOJIOTHUECKH 11e/1ec000pa3HOro MoBeZieHs B ObITY U TPY/IOBOMU AeITeTbHOCTU B 11eJITX COXPaHEHHs CBOEro 3/10POBbs,
OKpY’Karolllel MPUPOHOM CPe/ibl U OCTHXKEHUS €€ YCTOMUMBOTO Pa3BUTHS;

0CO3HaBaThb OMACHOCTb TOKCHMYECKOTO [eCTBUSI Ha >KUBbIe OPraHW3Mbl OIpe/e/IéHHbIX OpPraHWYeCKUX BeIecTB, TMOHKWMAasi CMBICT
nokasaress [1JK;

aHa/IM3UPOBaTh 1e1ec000pa3HOCTh MPUMeHeHHUs] OPraHWYeCKUX BeleCTB B TMPOMBIIIJIEHHOCTH U B OBITY C TOUKM 3peHUs] COOTHOIIEHUS
PUCK-TI0JTb3a;

c(hOpMHPOBAHHOCTb YMEHUIA: OCYILECTB/ISATh Lie/ieHanpaB/ieHHbI MOUCK XMMUUeCKON MH(OPMAaLUKU B pa3/WyHbIX UCTOUHUKAX (HayuHasi U
yueOHO-HayuHasi IMTepaTypa, CpeACcTBa MacCoBOM WH(popMalyu, VIHTepHeT U IpyrHe), KpUTUUeCKH aHaTM3UPOBaTh XUMHUUECKYH0 WH(MOPMALIHIO,
niepepabaThIBaTh €€ U MCTI0/Ib30BaTh B COOTBETCTBHH C TTOCTaB/IeHHOW yueOHO 3a/aueil.

11 K/TACC

[TpenmMeTHBIE pe3y/bTaThl OCBOEHUs Kypca «O01ijasi 1 HeopraHMuecKast XMMHUs» OTPa’KaroT:

c(OpMHUPOBAHHOCTH TIPe/CTaB/IeHN: 0 MaTepuaJbHOM e[JMHCTBe MUPa, 3aKOHOMEPHOCTSIX U TI03HaBaeMOCTH SIBJIeHUI TIPUPOAbI, O MecTe U
3HaUeHWU XMMUHM B CHCTeMe eCTeCTBeHHbIX HayK U eé poiu B obecrieueHWM YCTOWUYMBOTO Da3BUTHS, B DelleHWd TpobsieM 3KOI0rnyeckow,
SHepreTUUeCKOM U IMUILeBOl 6e30MacHOCTH, B Pa3BUTUU MeJULIMHBI, CO3/IaHUM HOBBIX MaTepHasioB, HOBbIX MICTOUHUKOB 3HEPruH, B 00ecrieueHun
paLMOHAIBHOTO TIPUPO/IOTI0/Tb30BaHUsl, B (JOPMUPOBAHWM MUPOBO33peHUs U 00I1Ieli Ky/IbTyphl UeioBeKa, a TakKe IKOJIOTHYeCK 000CHOBaHHOTO
OTHOILIeHHSI K CBOEMY 3/I0POBBIO 1 TIPUPOIHOM Cpejie;

B/a/leHHe CUCTeMON XMMUYeCKUX 3HaHWM, KOTopasi BK/IFOUaeT: OCHOBOIIO/IAratoliye TOHITUS — XUMUUYEeCKUi 3/1IeMeHT, aToOM, AP0 aToMa,
W30TOIIBI, 3/IeKTPOHHAsE 000/104Ka aToMa, S-, p-, d-aTOMHbIe OpOUTaNM, OCHOBHOE U BO30Y>KAEHHOE COCTOSIHHSI aTOMa, TMOpPUAM3ALIMs aTOMHBIX
opbuTtaned, WOH, MOJIeKy/a, BaJ€HTHOCTb, 3JIeKTPOOTPHULATENLHOCTh, CTEleHb OKWUC/IEeHWs, XUMHUUecKass CBsi3b (KOBa/leHTHas, HOHHasl,
MeTaJuIiyecKasl, BOJOPO/{Hasi), KpUCTa/lJIMuecKasi peliéTka, XMMuueckasl peakliysi, paCTBOp, /IeKTPOJIUTHI, HEJIEKTPOJIUThI, 3/IeKTPOTUTUUeCKast
JMCCOLMaLusi, CTereHb [AWCCOLMAlliY, BOZOPOJHBIM TOKa3aTeb, OKUC/IUTeb, BOCCTAHOBUTE/b, TeIIOBOW 3(P@eKT XUMHUUYeCKOH peakivy,
CKOPOCTh XUMUYECKOU peakLM, XUMHUYeCKOe paBHOBECHE; TEOPUM U 3aKOHBI (TeopUsl 3/1eKTPOJIMTUUECKON JUCCOLMaluK, epUoIMUeCcKrii 3aKOH
O.W. MeHjeneeBa, 3aKOH COXPaHEHHsI MacChl BeIeCTB, 3aKOH COXpPaHeHWsl W TIpeBpallleHWs SHepruy MpU XUMHUUECKUX peaklusiX, 3aKOH
TIOCTOSTHCTBA COCTaBa BeIleCTB, 3aKOH JeMCTBYIOLIMX MaccC), 3aKOHOMEPHOCTH, CHMBOJIMUECKWM $I3bIK XUMWW, MUDOBO33peHYecKue 3HaHUS,
JieXKale B OCHOBe MOHUMaHUs TIPUUMHHOCTHA U CUCTEMHOCTH XMMHUUECKUX sIB/IeHWH; COBPeMeHHbIe Mpe/CTaB/IeHHsl O CTPOeHUM BelllecTBa Ha
aTOMHOM, MOHHO-MOJIEKY/IIPHOM M Ha/IMOJIEKY/IIPHOM YDOBHSIX; Tpe/CTaB/IeHUs] 0 MeXaHU3MaX XUMHUYeCKUX peakluii, TepMOJMHAMUUECKUX U
KWHETUUeCKMX 3aKOHOMEPHOCTSX UX MPOTeKaH!s, 0 XMMHUUeCKOM paBHOBECHH, paCTBOPaxX U AUCIIEPCHBIX cUCTeMaX; (haKTo/oruuecKre CBe/leHuUst
O CBOWCTBAXx, COCTaBe, MOJyYeHUH U Oe30TIaCHOM HCTI0/Ib30BAHHUM Ba)KHEHIIIMX HEOPTaHUYEeCKHX BeIeCTB B ObITY W MPAKTUYECKOW JeTeTbHOCTH
YesioBeKa, 001X HAayYHbIX TIPUHLUIAX XUMUUECKOT0 TTPOM3BO/ICTBA;



C(POPMHUPOBAHHOCTb yYMEHHWI: BBbISAB/IATH XapaKTepHble T[PU3HAaKW [IOHATHM, YCTaHaB/lMBaThb WX B3aUMOCBSI3b, HCII0/b30BaTh
COOTBETCTBYIOLLMe [TOHATHUS [IPU ONTMCAHWY HeOpPraHWYeCKUX BelleCTB U UX NpeBpalljeHU;

C(pOPMHUPOBAHHOCTb YMEHMSI WCII0/Ib30BaTb XUMHUUYECKYI0 CUMBOJIMKY [JI1 COCTaB/leHUs (pOPMy/ BelecTB M YpPaBHEHUH XMMHUECKHX
peakuui, cucreMatnueckyro HoMeHKNaTypy (IUPAC) u TprBuanbHble Ha3BaHUsI OT/AE/IbHbBIX BEILeCTB;

Cc(OpMHUPOBAHHOCTb YMEHUs OTpe/ieNIATh BaJ€HTHOCTb M CTeleHb OKUC/IeHUS] XMMUUeCKHX 3/IeMEHTOB B COeJMHEHUsIX, BUJ, XUMUUECKOU
CBS13U (KOBasleHTHasl, MOHHas1, MeTa/l/InuecKasl, BOZ0PO/Has), TUM KPUCTa/VINYeCKOW PelléTKY KOHKPETHOI'O BelllecTBa;

copMUPOBAHHOCTb YMEHUSI OOBSICHATH 3aBUCUMOCTb CBOWCTB BEIIeCTB OT BH/ja XUMUYECKOW CBSI3W M THUMA KPUCTA//TMYECKOUW PeIeTKH,
0OMeHHBII 1 JOHOPHO-aKLIeNTOPHBIN MeXaHHW3Mbl 00pa30BaHKsi KOBa/IEHTHOM CBSI3U;

C(pOPMHUPOBAHHOCTb YMEHMM: K/IaCCU(PULIMPOBaTh: HeOpraHWUYeckKue BelljeCcTBa IO UX COCTaBYy, XMMHUYeCKUe peakLM [0 pa3/M4HbIM
NpY3HaKaM (YUC/ly UM COCTaBy pearvpyroljuX BellecTB, TeluIoBOMYy 3((eKTy peakLiyd, W3MeHEeHUIO CTelleHell OKHUCJ/IeHUs 3/1eMeHTOB,
0b6paTHMOCTH, yUacTHIO KaTanu3aTopa U Jpyrue); CaMOCTOSATEe/IbHO BbIOMpPaTh OCHOBAHUS Y KPUTEPUH /151 KJIaCCU(PUKALIMM M3y4aeMbIX BelecTB
Y XUMUYeCKUX peakLui;

Cc(OpMHUPOBAHHOCTb yMEHMsI PpacKpblBaTb CMBIC Tepuojuyeckoro 3akoHa [I. V. MeHzeneeBa U JeMOHCTPUPOBATh €ro
CUCTeMaTU3UPYIOIIYI0, 00bSICHUTEIbHYIO U POTHOCTHUECKYIO (QYHKIWY;

Cc()OpMHPOBAHHOCTb YMEHUWM: XapaKTepu30BaTh 3JIEKTPOHHOE CTPOeHHe aTOMOB U MOHOB XMMHYECKUX 3/1eMEHTOB IepBOr0—4YeTBEPTOro
nepuozioB Ileproanueckoil cuctemsl [1.V1. MeHpeneeBa, UCHO/b3ys IOHATUS «3HEPreTUYeCKUe YPOBHU», «3HEpreThuecKre rnoJypoBHU», «S-, pP-,
d-aTomHbIe opbuTanu», «OCHOBHOE M BO30Y)X/EHHOe SHepreTHUecKHe COCTOSIHUSI aTOMa»; OOBSICHATh 3aKOHOMEDHOCTH M3MeHeHMsI CBOMCTB
XUMHAYEeCKUX 3JIeMEHTOB M UX COeZIMHEHMM 1o nepuojam u rpynmnam I[lepuosuyeckoit cucremsl [I. V1. MeHzeneeBa, BajeHTHble BO3MOXKHOCTH
aTOMOB 3/IeMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000/I0UeK;

copMUPOBAHHOCTb YMEHHIA: XapaKTepru30BaTh (OMUCHIBATh) OOIe XUMUUYECKHe CBOMCTBA BEIeCTB Pa3/IMUHBIX K/IACCOB, TIOATBEPXK/ATh
CyLL|eCTBOBaHHe reHeTUYeCKOU CBSI3U MeXX/ly HeOpraHM4eCKMMH Bell|eCTBaMM C ITOMOLLbI0 yPaBHEHUI COOTBETCTBYIOLMX XUMHUYECKUX peakLui;

Cc(OPpMHUPOBAHHOCTb yYMEHHsl pacKpbiBaTb CYIIHOCTb: OKWC/IUTEIbHO-BOCCTAaHOBUTE/bHBIX peakLUid TOCPeACTBOM COCTaB/IeHUS
3JIeKTPOHHOr0 6ajlaHca 3TUX peakLuii; peakLjii IOHHOTO 0OMeHa MyTéM COCTaB/IeHUS UX TOHBIX U COKPAILEHHBIX MOHHBIX YpaBHEeHWH; peakLyit
TU/JPOJIK3a; PeakLyii KoMIisiekcooOpa3oBaHUs (Ha MpUMepe I'MIpPOKCOKOMITIEKCOB LIMHKA U aJTFOMUHMS);

cpopMHPOBaHHOCTb yMeHUsI 00BSCHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYEeCKUX PeaKLvii C yU6TOM UX SHepreTUUeCcKUx XapakTepUCTHK,
XapakTep M3MeHeHHsl CKOPOCTH XMMWUYECKOM peakl[uM B 3aBUCHUMOCTH OT pas/M4HbIX ()aKTOPOB, a TakKe XapakTep CMelleHHsT XHUMUYeCKOro
paBHOBeCHs 071 BJAUSIHUEM BHeELLHUX Bo3jelcTBul (npuHLun Jle laTense);

Cc(pOpMHPOBAHHOCTb YMEHUSI XapaKTepr30BaTb XMMHUUECKHe peakLiiy, JieXXalljie B OCHOBE MPOMBILIEHHOTO MOIy4YeHHsl CepHOM KUCIIOTHI,
aMMyaka, oO0Iue HayyHble TIPUHLUIBI XWMHAYeCKUX TIPOM3BO/CTB; 1]e/IeCO00pa3sHOCTb TIPUMEHEeHUsI HeOpraHWuecKWX BeIIeCTB B
TIPOMBILIIEHHOCTH U B OBITY C TOUKH 3peHUsI COOTHOLIIEHUS PUCK-TIOJNb3a;

c(OpMUPOBAHHOCTb B/aJileHUss CHUCTEMOM 3HaHMM O MeToJaX Hay4yHOrO TIO3HaHUs SIBJeHUM TNpupojbl — Habmro/eHue, H3MepeHue,
MO/le/TMpPOBaHMe, SKCIePUMEHT (peasjibHbli U MBbIC/IEHHBIN), WCIOJb3yeMbIX B €CTECTBEHHbIX HayKaX, YMeHUsl TIPUMEHSATb 3TH 3HaHUSl TpU



9KCTIepUMEHTa/lbHOM HCCJ/IeZIOBAaHUM BeIeCTB W [Jii OObCHEHWS XUMWYeCKUX SIBJIeHWM, WMeL[UX MeCTO B TIpUpOZe, TMpaKTHUeCKOU
JlesiTe/IbHOCTU Ue/ioBeKa 1 B TIOBCEJHEBHOM »KW3HU;

c(OpMUPOBAHHOCTb yMEHUsI BBISIB/SITh B3aUMOCBSI3b XUMHWUECKUX 3HAHWM C TOHSATUSIMM U TIPeJCTaB/IeHUSIMUA [IPYTUX eCTeCTBeHHO-
Hay4HBIX TIPeZIMETOB [i7ist O0/1ee 0CO3HAHHOTO MOHUMAaHUS MaTepUabHOTO eZIMHCTBA MUPa;

Cc(OpMHUPOBAHHOCTb YMEHUsI MPOBOJUTL PAacuéThl: C MCII0/Ib30BaHUEM MOHATHI «MaccoBasi [i0/1s1 BelljeCTBa B pacTBOpe» M «MOJIspHast
KOHLIEHTpAL[Msi»; MaCChl BellleCTBa WM 00BEMA Ta3a 1Mo W3BeCTHOMY KOJMYECTBY BeIeCTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B
peaklvy BellecTB; TeryioBoro 3¢ddekra peakijuu; 3HaueHHs BOJOPOJHOIO IOKasaTesisi paCTBOPOB KUCJIOT U IIle/ioueil C KM3BeCTHOW CTereHbo
Jucconuanuu; maccel (00bEMa, KoldyecTBa BelllecTBa) IMPOAYKTa peakldd, eC/d OJHO W3 HCXO/HBIX BelllecTB JaHO B BH/e pacTBOpa C
orpe/ie/IEHHOM MAaCCOBOM ZI0/iel paCTBOPEHHOTO Bell[eCTBa WM JaHO B M30BITKe (MMeeT IMPUMECH); TO/M BbIX0/a MPOAYKTa PeaKI[iH; 00bEMHBIX
OTHOLIIeHUH ra30B;

c(OpMUPOBAHHOCTh YMEHUI: CAaMOCTOSITeJIbHO TJIaHMPOBATh M TPOBOAUTH XWUMUUECKWN SKCIepuMeHT (TIpoBefieHre peakliiii MOHHOTO
oOMeHa, MOATBEP>KeHe KaueCTBEHHOTO COCTaBa HEOPTaHUUeCKUX BeIIeCTB, OTpe/ie/ieHre CPe/ibl PACTBOPOB BEIIeCTB C IMOMOIIbI0 MHAWKATOPOB,
V3yueHHue B/MSHUS pa3MUuHbIX ()aKTOPOB Ha CKOPOCTb XMMMUECKOW peakliH, pellleHue 5KCIepuMeHTasbHbIX 3ajay Mo TeMaM «MeTanibl» 1
«Hemerannbi») ¢ cobmogeHremM mipaBus Oe3omacHoro obpallieHusi C BeljecTBaMHM M JlabopaTOpHBIM 000pyAOBaHMeEM, (HOpMYIMPOBaTh Liefb
WCCJIe/IOBaHMs, TIPe/ICTaB/ISTh B Pa3/IMUHON hopMe pe3y/ibTaThbl 3KCIIepUMeHTa, aHaIM3UPOBaTh U OL[eHUBATh WX JJOCTOBEPHOCTh;

c(opMUPOBAHHOCTh YMEeHUI: CcOO/0JaTh MpaBuU/ia MOJb30BaHUSI XUMHUYEeCKON TOCyj0i U 1abopaTopHbIM 0OopyZoBaHueM, obpalljeHus C
BellleCTBAaMM B COOTBETCTBUM C WHCTPYKLMSIMHU TIO BBITOJIHEHUIO J1aOOpAaTOPHBIX XUMHWUECKHX OIBbITOB, 3KOJOTMUYEeCcKH Liesiecoo0pa3Horo
ToBeJieHUst B ObITY U TPY/IOBOW [IeSITeJTbHOCTH B 1[eJIIX COXpaHeHHsI CBOEro 3[0POBbs, OKpY’Karollled TNMPUPOJHOW Cpelbl U JOCTIDKEHUS eé
YCTOWUYMBOTO pa3BUTHs, OCO3HABATh OIMACHOCTb TOKCMYECKOrO JEeMCTBUSI Ha ’KMBble OPraHM3Mbl OMpe/ie/IEHHbIX HeOpraHW4YecKuX BellecTB,
roHMMasi cMbIC/ rokKasaresis [T1K;

Cc(OpMHUPOBAHHOCTb YMEHUM: OCYIIECTB/ISATh Lie/leHarpaB/ieHHbIN MOMCK XUMAYeCKOl MH(GOpMalMy B pa3MUUYHbIX UCTOUHUKAX (HayuHas U
yueOHO-HayuHasl JIMTepaTypa, CpeJicTBa MacCoBOi MH(popManyu, VIHTepHeT U Jpyrue), KpUTUUECKH aHaIW3UpOBaTh XUMHUUECKYI0 WH(POPMALHIO,
niepepabaTbIBaTh €€ U UCTO/b30BaTh B COOTBETCTBUMU C IMOCTaB/IEHHOM yueOHO 3a/1aueii.

B denepanbHBIX U perMOHABHBIX TIPOIielypax OLEHKH KauecTBa 00pa30BaHUS UCIIO/Ib3YeTCs mepeueHb (KOAUGMUKAaTOp) pacrpee/ieHHbIX
10 KjlaccaM TpoBepsieMbIX TpeOOBaHMI K pe3yJsibTaTaM OCBOeHHsi OCHOBHOM 0Opa3oBaTe/lbHOWM TPOTrpaMMbl CcpefHero o0iero oOpa3oBaHUs U
3JIEMEHTOB COZIEP>KaHUS 110 XUMHHU.

ITpoBepsiemble TpeOOBaHMS K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM
obpa3oBaresibHOM rTporpaMmsl (10 Kiacc)

Kog ITpoBepsieMble TpeZiMeTHBIE pe3y/IbTaThl 0CBOEHHsI OCHOBHOM 06pa3oBaTe/ibHOM NporpaMmbl cpefiHero obirjero obpasoBaHus




TIPOBEPSIEMOTO
pe3yJsibTara

1

TEOPETI/I‘-IECKI/IE OCHOBBI OpFElHH‘-IECKOfI XUMHHU

1.1

CdopMHUpOBaHHOCTh Mpe/|CTaB/eHU 0 XMMHUUYECKOW COCTaBJIsItOIel eCTeCTBeHHOHAYUHOM KapTWHBI MHpa, POJIM XUMUU B
MO3HAaHUM SIBJIEHUM TPUPO/bl, B JOPMUPOBAHUM MBILIJIEHUST U KYJIbTYpPbl JIMYHOCTH, ee (YHKI[MOHATLHOW IPaMOTHOCTH,
HeoOX0UMOM /1S pellieHUsi TIPaKTUUeCKWX 3aZiaud U 3KOJI0ruYeckd 0OOCHOBAHHOTO OTHOILLEHWS K CBOEMY 37I0DOBBIO U
TIPUPOJHOU Ccpefie

1.2

Bnasenve cucteMol XMMWYECKHMX 3HAaHWM, KOTOpash BKJ/IFOYAeT: OCHOBOIOJIAraroljyde TMOHSATHs (MOJIeKyJia, Ba/leHTHOCT,
3/IEKTPOOTPULIATE/ILHOCTh, CTeleHb OKUC/IeHHs], XUMHUUecKasi CBsI3b, MOJIb, MOJISIDHAsI Macca, MOJISIpHBIN 00beM, yTiepo/iHbINA
ckeneT, (yHKI[MOHa/bHasi TPYINa, pafuKaa, W30Mepus, W30Mepbl, TOMOJIOTUUECKWN psJi, TOMOJIOTH, YTJeBOAOPOAbI,
KUCTIOPOZI- M a30TCOZepiKallie CoeUHeHusi, OMOIOrMuecky aKTHUBHBIE BelllecTBa (yT/IeBOZbI, JKUPBI, OesKu), MOHOMep,
Mo/IMMep, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKY/ISIDHbIE COeJMHEHUs); TeOPUU U 3aKOHbI (TeOpusi XMMHUYECKOTO CTPOEeHUsI
opraHuueckux BeijectB A.M. ByTnepoBa), 3aKOHOMePHOCTH, CUMBOJIMUECKUH $13bIK XMMHH, (DaKTOJIOTMUecKUe CBeJleHUsl O
CBOWCTBAX, COCTaBe, MOJyueHUH U 6e30MacHOM HCIOIb30BAaHUU Ba)KHEHIIUX HEOPraHWYeCKMX W OPraHUYeCKUX BEIeCTB B
OBbITY U TIPAKTUUYECKOH /1esiTe/IbHOCTH uesioBeKa

1.3

ChopMUpPOBaHHOCTb YMEHUI BbISIB/ISATh XapaKTepHble MPU3HaKW MOHSATHH, YCTaHAB/IMBAaTh UX B3aWMOCBSI3b, MCIO/Ib30BaTh
COOTBETCTBYHOLLME TIOHATUS MPY OMMCAaHWUKU COCTaBa, CTPOEHUS 1 TIpeBpallleHU OpraHuueCcKux CoeIMHeHUN

1.4

c(OpMHPOBAHHOCTh YMEHMI MCII0/Ib30BaTh XMMHUYECKYI0 CHMBOJIMKY [JI1 COCTaB/IEHUS MOJIEKY/ISPHBIX W CTPYKTYPHBIX
(pa3BepHyTOM, COKpallleHHO!) (hOpMy/1 OpraHMUeCcKrX BellleCTB U ypaBHEHUH XMMWUECKUX peakLvid, U3roTaBI1BaTh MOJenu
MOJIEKY/1 OpraHu4yeCcKUX BeLlecTB [/Is1 WITIOCTPaLi UX XUMUUECKOT0 U MPOCTPAaHCTBEHHOI'O CTPOEHUS

1.5

CdopMHUpPOBaHHOCTL YMEHMM YCTaHaB/IWBaTh MNPUHA//IEKHOCTb U3yUeHHbIX OpPraHUYeCcKWX BeIeCcTB MO0 WX COCTaBy WU
CTPOEHUIO K OMpejie/IeHHOMY Kiaccy (TpyIine) coefvHeHU (yTeBOJOPO/bI, KUCIOPOJ, U a30TCoAepXKalllie CoeJuHeHUs,
BBICOKOMOJIEKY/ISIPHbIE COeJUHEeHHs), JaBaTh UM Ha3BaHUs 10 cucTeMaTuueckoi HoMeHkatype (IUPAC)

1.5

CcdhopMUpOBaHHOCTb YMEHHUSsI OTIpe/IeJiATh BU/IbI XMMUUYEeCKOMW CBSI3W B OPraHUYecKuX CcoeIMHeHUsIX (OAMHapHbIe U KpaTHbIe)

1.6

ChopMUpPOBaHHOCTb yMEHUSI TIPUMEHSTh: TOJIOXKEHUs] TEOPUM CTPOeHUs] opraHuuyeckux BeilectB A.M. BbytnepoBa s
00BSICHEHUS 3aBUCUMOCTH CBOWCTB BEII[eCTB OT UX COCTaBa M CTPOEHUsT; 3aKOH COXPAHEHUSI MaCChl BEIIIeCTB

YrneBogopoabl. Kucimopozpcozepxaie ¥ a30TCofep)Kalliie  OpraHudeckue COeJVHEeHWs. BbICOKOMOEKY/IsIpHbIe
COeIMHeHUsT




2.1

CchopMUpPOBaHHOCTb YMEHUW MPUBOJUTH TPUBHA/IbHbIE HAa3BaHUSI OT[E/IbHBIX OPraHUYeCKHX BellecTB (STU/eH, NPOMNUIeH,
alleTWIeH, 3TWIEHIVIUKO/b, [VIMLEepUH, (eHos, Qopmanbleru/, aueTanblJerusi, MypaBbuUHasi KUC/IOTAa, YKCyCHas KHCJ/IOTa,
0JIeMHOBAsi KMCJIOTa, CTeapuHOBasi KUC/I0Ta, TJIF0K03a, (PPYKTO3a, Kpaxmas, Le/I/1H0/103a, [VIUL1H)

2.2

CchopMUpOBaHHOCTb yMeHHI XapaKTepu3oBaTb COCTaB, CTpOeHHe, (u3nueckue M XMMHUUeCKHe CBONCTBA TUIMUHBIX
TipeJicTaBUTe/Iel pa3/MUHbIX KIaCCOB OPraHWYeCcKUX BellleCcTB (MeTaH, 3TaH, TW/eH, TIPOMWIeH, alleTuieH, OyraaueH-1,3,
MeTunOyTaguen-1,3, 6eH30/1, MeTaHOJI, TAHOJI, STUIEHT/IMKOJIb, TJIUIepyH, (heHOs, alleTaabJerns, MypaBblHas U YKCyCHast
KUCJIOTBI, [JIF0K03a, KpaxMaJl, L|e/I/IF0/103a, aMUHOYKCYCHasi KUC/I0Ta)

2.3

ChopMHpPOBaHHOCTb yMEHUSI WIIHOCTPUPOBATh TeHETUUECKYI CBS3b MEXAy TUMWUHBIMU TpPEeACTaBUTEISIMU Pa3/Id4YHbIX
KJIaCCOB OPraHUUeCKUX BeIlleCTB YPaBHEHUSIMU COOTBETCTBYHOLIMX XMMHUUECKUX PeakLUil C MCI0J/Ib30BaHUeM CTPYKTYPHBIX

hopmyn
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CdopMHUpPOBaHHOCTL YMeHMsI XapaKTepr30BaTh MCTOYHUKU YIJIEBOJOPOAHOTO Chiphbsi (HedTb, MPUPOAHBIA Tra3, Yyroib),
Croco0Obl UX TIepepaboTKH U MPAKTUUECKOe TIPUMEeHeHHe MPOYKTOB repepaboTKH

Xumud U )Ku3Hb. PacueTsl

3.1

CchopMUpPOBaHHOCTb YMEHUM B/aJileThb CUCTeMOW 3HaHWM 00 OCHOBHBIX MeTO/lax Hay4YHOrO TO3HaHHsl, WCIO/b3yeMbIX B
XMHUM TIpM M3Y4YeHHM BeIeCTB M XUMHUYECKUX siBJieHuM (HabsozieHue, m3MepeHHe, SKCIIePUMEHT, MO/eNMpOBaHue),
VICII0/Ib30BaTh CUCTEMHbIE XUMHUYECKUe 3HAaHUS [1JIs1 IPUHATHS PellleHN B KOHKPETHBIX JKU3HEeHHBIX CUTYaLUsiX, CBA3aHHbIX C
BellleCTBaMM U UX NIpUMeHeHreM

3.2

CcdopMHpoBaHHOCTh yMeHHI cOOMI0aTh MpaBU/Ia M0J/Ib30BaHUS XMMHUUECKOM TIOCY/0i U 1abopaTopHbIM 000pyj0BaHEM, a
TaK)Xe TIpaBW/Ia oOpallieHusl C BellleCTBaMU B COOTBETCTBHMU C MHCTPYKLIMSIMU T10 BBITIOJTHEHHIO J1aO0PAaTOPHBIX XUMUUYECKUX
OTIBITOB

3.3

CdopmMUpoBaHHOCTb YMEeHUI TJIAHUPOBATh U BBITIOJHATh XUMUUECKUM SKCTIepUMeHT (TipeBpallieHUsi OpraHuuecKrx BelecTB
MpU HarpeBaHWH, IIOJlyueHUEe STWeHa U H3y4yeHHe ero CBOMCTB, KaueCTBEHHble peakL[MM OpraHWYecKuX BellecTB,
JeHaTyparys 0eIKOB TIpY HarpeBaHWH, 1IBeTHbIE PeakKl[iu 06e/IKOB) B COOTBETCTBHUHM C TTPaBUIAMU TEXHUKH 0€30MacHOCTH TIpU
obpairieHHMU C BelllecTBaMU U j1abopaTOpPHBIM 000py/OBaHUEM; TPeZCTaB/sATh pe3y/bTaThl XUMUYECKOTO SKCIepUMeHTa B
(opMme 3anrcu ypaBHeHUI COOTBETCTBYHOIIMX peaklvii ¥ (pOpMy/IMpOBaTh BbIBO/IbI HA OCHOBE 3TUX pe3y/IbTaTOB

3.4

CdhopMHUPOBaHHOCTb YMEHWM TMPOBOAWUTH BBIYMCIEHUS T0 XWMHUECKMM ypaBHeHUsIM (Macchl, 00beMa, KOIMYecTBa
VICXOJHOTO BellleCcTBa WM MPOZAYKTa peakL{uu Mo U3BeCTHbIM Macce, 00beMy, KOMYeCTBY OJHOTO M3 UCXO/HBIX BeleCTB WU
MPOJYKTOB peakljin)




3.5

CchopMUpOBaHHOCTb YMEHUI KPUTUUECKH aHaIM3UPOBaTh XMMUUECKYH0 UH(OPMaLHIO, [10/yuyaeMyto U3 pa3HbIX UCTOUHUKOB
(cpenctBa MaccoBoii MH(OpMaLWy, ceTb VIHTepHeT U ipyrue)

3.6

CdopMypoBaHHOCTb yMeHUI co6/t0faTh TpaBUia SKOJIOTMUECKU lienecooOpasHOro TMoBeZleHus: B ObITy U TPYZAOBOM
JlesTe/IbHOCTU B Lie/IIX COXpaHeHHsl CBOEro 3/0pOBbs M OKpY’Karolleld IPUPOAHOM Cpefbl, OCO3HaBaTb OMNACHOCTb
BO3/IeICTBUS Ha JKMBble OPraHU3MbI OIpe/ie/IeHHbIX OpraHW4YecKUX BellecTB, TTOHMMas cMbIc/ nokasaress [1JK (rpezensHo
JOTYCTUMOW KOHLIEHTPALWK), TIOSICHITh Ha TIPUMepax CriocoObl YMeHBIIIeHHs U TPeJOTBPAIleHNs UX BPeJAHOTO BO3ZEHCTBUS
Ha OpraHu3M YesioBeKa

[TpoBepsiemble 31eMeHThI cofep>kanust (10 kacc)

Koz

[TpoBepsieMbli1 3/1eMEHT COZlepKaHusI

TeopeTrueckre OCHOBBI OPraHUUeCKOU XUMUU

1.1

[IpesmMeT opraHMuecKor XMMHH: ee BOSHUKHOBEHUE, pa3BUTHe M 3HaueHHe B MOJyUYeHUM HOBBIX BelleCTB M MaTepuanoB. Teopus
CTPOEeHMs OpraHuyeckux coesuHeHut A.M. byTiiepoBa, ee OCHOBHBIE T10JI0’KE€HUS

1.2

CrpykTypHble (OpMy/bl OpraHUYecKUX BellecTB. ['omonorus, v3omepusi. XUMHUYeCcKasl CBSI3b B OpPraHMUeCKUX COeJUHEeHUsIX -
OJlMHapHbIe U KpaTHble CBs3U. [IpesicTaBieHue 0 KnacCU(UKalu OpraHuyeCKUX BelecTB

1.3

HomeHknatypa opraHduyeckux coeJUHEHWM (cucTeMaTuyecKasl)) U TPUBMa/IbHble Ha3BaHUs BaKHEMILMX Ipe/CTaBUTeNel K1acCoB
OpraHUYeCcKHX BelecTB

YrneBogopojpl

2.1

AJsKaHBI: COCTaB W CTpOeHUWe, TOMOJIOTUUeCKWW psii. MeTaH U 3TaH - TIPOCTeHIlMe TIpe/ICTaBUTeIM alKaHOB: (GuU3UUecKrie U
XUMHUUeCKHe CBOMCTBA (peakluu 3aMellleHHsl U TOPeHHs1), HaX0KeHHe B MPUPOJe, No/lyueHre U IpUMeHeHue

2.2

AJKeHbI: COCTaB U CTPOEHHE, TOMOJIOTUUEeCKUN psifi. DTU/IEH U TPOIMWJIeH - TIPOCTeHIlre TIpe/jCTaBUTeNN alKeHoB: (U3nyeckue u
XMMHYEeCKUe CBOMCTBA (peaklyy TMAPUPOBAHUs, rajOreHWpOBaHMs, TW/ApaTalid, OKWUC/IeHUs U MOJMMepu3aliiu), ToyyeHue U
rpUMeHeHue

2.3

Ankamuensl: OyTtagueHn-1,3 u MetunOyTtazueH-1,3: cTpoeHWe, BaKHeHIIMe XUMHUYeCKWe CBOWCTBA (peakijusi TOJMMepU3alivn).
[TonyyeHre CHHTETUYECKOTrO KayuyyKa v pe3uHbl

24

AJNKUHBI: COCTaB U OCOOEHHOCTHU CTpO€Hu4, FOMOJIOTHYeCKUM pAAa. AL[eTI/I]'IEH - HpOCTQﬁLHHﬁ npeacTtaBUTe/ib dJIKMHOB: COCTdB,




CTpOeHMe, (U3nUecKue U XMMUUecKre CBOMCTBA (peakljuy rM/IpUPOBaHus, TajJoreHHpOBaHus, ru/ipaTalii, TOpeHys), oay4yeHre u
NpUMeHeHue

2.5

ApeHsl. beH301: cocTaB, CTpoeHUe, (pr3nuecKre ¥ XMMUYeCKre CBOMCTBA (peakL{uy rajloreHMpoBaHusl U HUTPOBaHUs), MOJIy4YeHue U
npuMeHeHue. Tosyon: cocTaB, CTpoeHue, (M3UUYecKHMe M XMMHUUeCKHe CBOMCTBA (peakLMd TrajioreHMpOBaHUS W HUTPOBAHUSA),
NoJIyueHHe U NpuMeHeHHe. TOKCMUHOCTb apeHOB. I'eHeTHuecKast CBSI3b MeX/y YIVIeBOZOPOJaMH, MPUHA//IeXalUMU K pas3/IMuHbIM
KJlaccam

2.6

ITpupoHble UCTOUHUKHK YTeBOAOPOAOB. IIpUpoAHbIi ra3 u nomyTHble HedTsHble ra3el. HedTh U ee nmpoucxoxgerue. CriocoObl
repepaboTKu He(dTH: TIeperoHkKa, KPeKWHT (TepMHUYeCKHH, KaTa/JIATHUYeCKWM), TUpoiu3. [IpoAyKTel mepepaboTKu HepTH, UX
TIpUMeHeHUe B TIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yro/ib U TIPO/IYKThI €ro repepaboTku

Kucnopogcopepxaiue opraHuueckre CoeJMHeHUs

3.1

[IpenenbHbIe OHOATOMHBIE CITUPTHI. MeTaHO/ U 3TaHOJI: CTPOeHUe, Pu3ndeckre U XUMHUUeCcKre CBOMCTBA (peakliuu C aKTUBHBIMHU
MeTaJlylaMH, TajJioreHOBOZIOPO/iIaMu, TopeHue), IpruMeHeHre. BoiopoiHbIe CBSI3U MEX/y MOJIEKYy/IaMH CITUPTOB. [lelicTBHe MeTaHO/Ia
Y 3TaHO/Ia HAa OpPraHU3M uejioBeKa. MHOTOaTOMHBIe CITUPThI. DTU/IEHIVIUKO/IbL U TJIULIEPUH: CTpOeHue, (hr3nueckrie U XUMUUYecKue
cBOMcTBa (B3aMMO/IeliCTBUe CO II[eJIOUHBIMH MeTa/l/laM{, KaueCTBeHHas peaklds Ha MHOroaTOMHble CIUPThI). [elicTBUe Ha
opraHusm uesioBeka. [IpumMeHeHue T/IML[ePUHA U STUIEHTJTUKOJIS

3.2

deHOM: CTpOeHHEe MOJIEKYIbI, (PU3NUeCcKre U XUMUUecKre CBOMCTBA. ToKCcMUHOCTh eHona. [Ipumenenue ¢eHona

3.3

AHBAEFI/IABI N KeTOHBI. CDOPM&J'IB,E[QFI/I,E[, aljeTajaberu/: CTpoeHue, Cl)I/IBI/IquKI/Ie 1 XUMHUYeCKHe CBOMCTBA (peaKL[I/II/I OKHC/IeHUA "
BOCCTAHOBJIEHHU, KaueCTBeHHbIe peaKI_[I/II/I), noJjsiy4yeHre v mpuMeHeHne

3.4

OZHOOCHOBHBIE TIpejie/ibHble KapOOHOBBIE KHC/IOTBL. MypaBbUHasi U YKCyCHasi KAC/IOTBL: CTpOeHUe, (HU3NUecKre U XUMHYeCcKue
CBO¥CTBa (CBOMCTBa, 0011Ke AJis K1acca KUCIOT, peakUusi 3TepuduKaum), ojsyueHre u npumeHenre. CTeapuHOBasi U OJleIHOBast
KHCJIOTHI KaK Tpe/ICTaBUTe TN BBICIIMX KapOOHOBBIX KMC/IOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCJIOT, X MOIOIIIee /1efCTBHe

3.5

CnokHble 3UpbI Kak MPOU3BOAHBIe KapOOHOBBIX KUC/IOT. ['Mapomm3 caoxHbIx 3¢upoB. Kupbl. ['maponms xupoB. IIpuMeHeHue
JKUPOB. brosiornueckast posb )KUpOB

3.6

YrieBogpl: COCTaB, KjaacCU(UKalUs YriaeBoZoB (MOHO-, Ou- W TMOJAUcaxapyjbl). [/lt0Ko3a - TMpOCTeUIIMM MOHOCaXapup:
0COOEHHOCTH CTPOEHHsT MOJIEKY/IbI, U3UUeCKe U XUMHUUeCKHe CBOMCTBA (B3anMoelcTBre ¢ ruapokcuzom meau (II), okucnenue
aMMUayHbIM pacTBopoM okcuja cepebpa (I), BocctaHoBiieHWe, OpoKeHHWe TJIFOKO3bI), HaXOK[eHWe B TIpUpOJie, TIpUMeHeHWe,
Ouonoruyeckasi posb. ®oTocuHTe3. PpyKTO3a KaK M30Mep IJF0KO03bl. Kpaxmart u 11e/utio03a Kak MpupoAHbIe ormepbl. CTpoeHue
KpaxMaJsia ¥ LieJuTo/03bl. @u3nueckre U XMMAYecKre CBOMCTBA Kpaxmaria (TUpoJin3, KaueCTBeHHast pPeakKLiysi C KUO/I0OM)




4 A30TCOzeprKalle opraHiueckye coejJHeHUs
4.1 AMUHOKUC/IOTHI KaK amM(oTepHble opraHuueckye coefuHeHus. drsnyeckre U XMMAYECKHe CBOMCTBa aMUHOKHUC/IOT (Ha IpuMepe
riviyHa). buonornueckoe 3HaueHre aMUHOKUCIIOT. [lenTub
4.2 Benku Kak NpUpo/iHbie BLICOKOMOJIEKY/ISIpHbIe coejuHeHus1. [lepBrUYHasi, BTOpUUHAs U TPeTHUUHAsi CTPYKTypa 6enkoB. XuMuueckre
CBOICTBa O€/IKOB: TH/POJN3, IeHaTypaLysl, KaueCTBeHHbIe Peak[uK Ha OesTKu
5 BobicokoMoseKkyIsipHbIe CoeJMHeHUsI
5.1 OcCHOBHbIE TIOHATHS XUMHUM BBICOKOMOJIEKY/ISIDHBIX COEJWHEHWM: MOHOMEp, I0JIMMep, CTPYKTYpPHOe 3BEeHO, CTeleHb
rojiMMepus3aliuy, CpefHsss MojeKy/spHas wmacca. OCHOBHble MeTO[bl CHHTe3a BbICOKOMOJEKYJISIDHBIX COeAUHEHUW -
N0JIMMepU3aLis U MOUKOH/eHCalus
5.2 OKCriepUuMeHTaIbHbIe MeTO/[bl U3yUeHHUsI BEIIeCTB M UX MPEeBpallleHHid: 03HaKOMJIeHHe C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yykoB. [lo/lyueHre CHHTeTUUeCKOro KayuyKa U pe3vHbl
[TpoBepsieMbie TpeOOBaHUS K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM
obpa3oBaTesibHOM TiporpaMMel (11 Kiacc)
Kopg, ITpoBepsieMble TIpeZiMeTHbIE pe3y/ibTaTbl OCBOEHHsI 0CHOBHOM 0O6pa3oBaTe/bHOM MporpamMMbl CpejiHero o01ijero obpasoBaHust
TIPOBEpsIeMOro
pesy/bTaTa

TGOPETI/I‘-IGCKHE OCHOBBI XMUMHWH

Bnagenve cuctemol XMMAYECKUX 3HAaHWM, KOTOpasi BK/IHOYaeT: OCHOBOIMO/IArarolye MOHATUSl (XUMUYEeCKUM 37IeMeHT, aToM,
3/IeKTpOHHass 00osiouka aToma, S-, p-, d-2/eKTpOHHBle OpOWUTaIM aTroMoB, WOH, MOJIEKy/a, BaJeHTHOCTb,
3/IEKTPOOTPULIATE/ILHOCTb, CTeTlleHb OKUCJ/IeHWs, XUMWUYecKas CBsi3b, MOJIb, MOJISIpHasi Macca, MOJISIPDHBIM 00beMm,
KpUCTa/I/IMUecKasi pellleTKa, TUMbl XMMUYECKUX peaklid (OKHUCIUTEbHO-BOCCTaHOBUTEbHBIE, 3K30- U 3HJ0TEepPMUUECKUe,
peaklid MOHHOTO oOMeHa), pacTBOp, 3/eKTPOJIUTHI, HE3JeKTPOJUTHI, 3JIeKTPOJUTHUeCKas AUCCOLMALUS, OKHUC/IUTEb,
BOCCTaHOBHUTE/Tb, CKOPOCTb XMMUUECKOW peakliui, XMMUUeCKOe paBHOBECHE); TEOPUM U 3aKOHBI (TeOpHs 3/IeKTPOIUTUUECKOU
nuccormaiuy, Ilepuoanueckuii 3akoH [I.Md. MeHJeneeBa, 3aKOH COXpaHeHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM
SI3bIK XUMUH, (DaKTOJIOTMUECKHe CBE/IEHUSI O CBOMCTBAX, COCTaBe, MOTyYeHWH U 0€30MacHOM HCITO0/Ib30BaHUM Ba)KHEHIIINX
HeopraHUUeCKuX BellleCcTB B ObITY U TIPaKTUUYeCKO /iesiTe/TbHOCTH uesioBeKka




1.2 ChopMUpPOBaHHOCTL YMEHHIM BBISIBASATL XapaKTepHble TPU3HAKM U B3aUMOCBS3b U3yUEHHBIX TOHSTUM, TPUMEHSTh
COOTBETCTBYIOLLIE TIOHATHS MPU OMKMCAHWK CTPOEHUSI U CBOMCTB HEOpPraHWYeCKUX BeLeCTB M MX MpeBpall{eHUM; BbISBIATH
B3aUMOCBSI3b XUMHUUYECKUX 3HAHWUM C TIOHATHSIMU U TIPe/ICTaB/IeHUSIMHU IPYTHX eCTeCTBeHHOHAyUHbIX MPeIMeTOB

1.3 BrasleHre OCHOBHBIMM METOJAMM HAyuUHOTO TI03HAHUS BeIeCTB U XMUMUUYECKHX siBjieHud (HabOmofeHWe, W3MepeHue,
5KCIePUMEHT, MO/e/IMPOBaHuUeE)

1.4 ChopMUpPOBaHHOCTb yMEHUU OIpeJieNisiTh BaJeHTHOCTb W CTeMeHb OKUC/IeHUS! XUMUUYECKHX 3/IEMEHTOB B COeJUHEHHUSIX
pas/IMUHOr0 COCTaBa, BUJ XMMHWUECKOM CBSI3M (KOBaJleHTHasl, MOHHAs, MeTa/ulnuecKasl, BOJOPO/AHAasA) B COeJUHEHUSX, THI
KPHUCTa/IJTMUECKOM pelleTKH KOHKPETHOT' O BelllecTBa (aTOMHasi, MOJIEKYJIsipHasi, MOHHasi, MeTa/uInyecKas)

1.5 CdopMHUpOBaHHOCTb YMEHUI OMpe/ieisiTh XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPraHWYeCKUX COeIMHeHUI

1.6 CdopmMUpOBaHHOCTb YMeHUsI K1acCH(ULIMPOBAaTh XWMHUUYECKHEe PeakLMy [0 pa3/MuHbIM TpU3HaKaM (YMC/y W COCTaBy
pearvpyoIux BeIlIecTB, TelyioBoMy 3(h(eKTy peaklyy, W3MeHEHWIO0 CTerleHell OKHMCIEeHHWs 371eMeHTOB, 00paTUMOCTH
peakiuu, y4acTHIO KaTaau3aTopa)

1.7 ChopMUpOBaHHOCTb yYMEHUW COCTaB/SATh ypaBHEHHWSI PeaklUil pa3/MYHbIX THIIOB, MOJHbIE W COKpallleHHble ypaBHEHUsI
peaki1ii MOHHOTO 0OMeHa, YUHThIBasi yCIOBUSI, TIPY KOTOPBIX 3TH PeakLUU UAYT J0 KOHIA

1.8 ChopMHpPOBaHHOCTb YMEHUM MPOBOJUTHL pPeakluu, MOJATBep)KJarole KaueCTBeHHbI COCTaB pa3/IMYHbIX HEOPraHUUYeCKHX
Bell[eCTB, PaCrio3HaBaTh OMBITHBIM ITyTeM UOHbI, TPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPraHWYECKUX BelleCTB

1.9 CchopMUpPOBaHHOCTb YMEHMH pacKpbIBaTh CYLHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX peaklUil I[0CpeiCTBOM
COCTaBJIeHUs 37IEKTPOHHOIO OaslaHca 3TUX peakLvii

1.10 CdhopmMHrpoBaHHOCTb YMeHUM 00BSICHSATh 3aBUCHMOCTb CKOPOCTH XUMUUYECKOM Peaki[iy OT PAa3/IUUHBIX (PaKTOPOB

1.11 CchopMUPOBaHHOCTb yMeHUN OOBSICHATH XapaKTep CMeleHWs XMMHUeCKOro paBHOBECHS B 3aBUCHUMOCTU OT BHEIIHEro
Bo3zericTBus (npuHLmn Jle [atesnbe)

2 OO0111ast ¥ HeOpraHUUecKasi XUMHSI

2.1 CdopMHUpOBaHHOCTL yMeHUM pacKpbiBaTb cMbIc/ [lepuoguueckoro 3akoHa /[I.MI. MeHjeneeBa U [1eMOHCTPUPOBATh €ro
CUCTeMaTU3UPYIOLIYI0, 00BSICHUTEIbHYIO U TIPOTHOCTUYECKYHO (DYHKLIUN

2.2 CchopMUpOBaHHOCTb YMEHUM XapaKTepu30BaTb 37eKTPOHHOe CTpPOeHWe aTOMOB XMMHUUECKHX 37eMeHTOB 1 - 4 mepuo/ioB

n

HepHOAHHECKOﬁ CHUCTeMbl XHMMHUECKHUX 3SJ/IEMEHTOB ,[[I/I MeH,qeneeBa, HCIIOJ/Ib3yd TIIOHATHUA S-, P-, d-SJIeKTpOHHbIe




opbutanu", "ISHepreTudyeckre YpOBHH', OOBSCHATh 3aKOHOMEDHOCTH W3MEHEHHUS CBOMCTB XUMHUYECKUX 3€EMEHTOB M WX
CoeJMHEHUH I10 neprojiaM u rpyrmmnam [leproanueckoit cicTeMbl XUMHUYeCKUX 371eMeHTOB [I.1. MeHeneeBa

2.3

CchopMUpPOBaHHOCTb YMeHHI XapaKTepu3oBaTh (OMUCHIBaTh) OOIIMe XWMHYeCKHWe CBOWCTBA HEOPraHWYeCKUX BelLecTB
Pa3/IMYHBbIX K/IaCCOB, TIOATBEP)KJAThb CYIIIECTBOBAHWE Te€HETUYECKOW CBSI3M MEXKy HEeOpraHMUeCKUMH BeIeCTBaMH C
TIOMOILbI0 YpaBHEHHUM COOTBETCTBYIOLIMX XUMUUECKUX PeaKLui

24

CchopMUPOBaHHOCTb YMEHHUM yCTaHAB/IMBaTh MIPUHAJIEXKHOCTh HEOPTaHWYeCKUX BeIIeCTB 10 UX COCTaBy K OMpezie/ieHHOMY
Kjaccy (rpyrine) coefvHeHUM (TIPOCThbIe BellleCcTBa - MeTayIbl U HeMeTasUlbl, OKCH/Ibl, OCHOBaHHsI, KUC/IOThI, aM(OTepHbIe
TUPOKCU/IbI, COJTH)

2.5

ChopMUpPOBaHHOCTbL YMEHWI HCII0/Ib30BaThb XUMUUECKYH) CUMBOJIMKY JJis COCTaBjeHUs (QOPMy/ BelLeCTB U ypaBHEHUI
XUMHYECKUX peakLui, cucreMaTtnueckyro HoMeHKIaTypy (IUPAC) v TpuBHasibHbIe Ha3BaHUS OTZE/bHBIX HeOpraHM4eCKUX
Bell|eCTB (yrapHbli ras, yr/ieKUc/blid ra3, aMMUaK, raiieHasi U3BecTb, HeraileHasi U3BeCTb, MUTheBasi Co/la, MUPHUT U [IpyTHe)

2.6

CchopMUPOBaHHOCTb YMEHWH XapaKTepu30BaTh (OMHUCHIBaTh) OOIIMe XWMHUYeCKHe CBOWCTBA HEOPraHWYeCKUX BeIeCcTB
pa3/IMUHBIX K/aCCOB, TOATBEP)KAATh CyIlleCTBOBaHME T'eHeTUUeCKOW CBSI3M MeX]y HeopraHWueCKUMU BelecTBaMHu C
TIOMOILbI0 YPaBHEHN COOTBETCTBYIOLIUX XUMUUECKHUX PeaKLui

2.7

CchopMUpOBaHHOCTb YMEHW MJIaHUPOBATh M BBIMOIHATE XMMUUYECKUM SKCIIePUMEeHT (pas/iokeHre MepoKCcHja BOLOpoja B
MIPUCYTCTBUM KaTauv3aTtopa, orpezesieHue Cpejbl PaCTBOPOB BellleCTB C MOMOLLbI0 YHUBEPCA/JILHOIO0 UHAUKATOpa, BJIMsHUE
pa3MuHbIX (PAKTOPOB Ha CKOPOCTh XMUMHUECKOM peakiiy, peakljii MIOHHOrO0 0OMeHa, KaueCTBeHHbIe Peakl[uH Ha Cy/ibdart-,
KapOOHaT- W XJIOpH/-aHUOHBI, Ha KaTUOH aMMOHWs, peIlleHWe SKCIIepUMeHTa/lbHbIX 3afiay 1o TemaM "Metanbl" U
"Hemetasuiel') B COOTBETCTBUM C TIPABWJIAMHM TeXHUKHU 0€30MacHOCTH Tpy oOpalljeHWy C BelecTBaMHM M J1abopaTOPHBIM
o0opy/Jj0BaHMEM; TIPeJCTaB/sTh pPe3y/bTaThl XUMHUUECKOr0 SKCIepuMeHTa B )OpMe 3alliMCcU yYpaBHEHHIH COOTBETCTBYHOILMX
peakuyii U (popMy/IMpOBaTh BBIBO/bl HA OCHOBE 3THX Pe3y/bTaToB

2.8

CcdopMHpoBaHHOCTE yMeHHI cOOMI0aTh MpaBU/Ia M0J/Ib30BaHUS XMMHUECKOM TIOCYy/0i U 1abopaTopHbIM 000pyj0BaHKEM, a
TaK)Xe TIpaBW/Ia oOpallieHusl C BellleCTBaMU B COOTBETCTBHUU C MHCTPYKLIMSIMU T10 BBITIOJTHEHHIO J1aO0PAaTOPHBIX XUMUYECKUX
OTIBITOB

2.9

ChopmMHUpOBaHHOCTb YMEHU XapaKTepu30BaTh XWMHUeCKHe MPOLIeCChl, JieXalllie B OCHOBe TPOMBIILIJIEHHOTO TOJ/TyueHust
CepHOM KHMCJIOThI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTBD TPe/[CTaB/IeHU 00 001X HaYUHBIX TIPUHLUIAX U IKOJIOTHUeCKUX
npob/ieMax XUMHUECKOT0 TIPOU3BO/ICTBA

Xumug U Ku3Hb. PacyeTsl




3.1

CdopmMUpoBaHHOCTb TPeACTaB/IeHHUN O XWUMHUUYECKOW COCTaB/IsitOLLell eCcTeCTBeHHOHAyYHON KapTUHBI MHpa, POIM XUMHUU B
MO03HAaHUM SIBJIEHWW MPUPOJbI, B (JOPMUPOBAHUM MBILIEHHUS U KYJbTYPbl JIMYHOCTH, ee (yHKI[MOHAIbHOW rPaMOTHOCTH,
HeoOXOoAMMOW [/l pellieHHs] TPAaKTUUeCKUX 3aJau M SKOJ0rhdecKd ODOCHOBAHHOTO OTHOIIEHHWSI K CBOEMY 370POBBIO M
TIPUPOJHOU cpeJie

3.2

ChopMUpPOBaHHOCTb YMEHUH KPUTUUECKH aHaIM3UPOBaTh XMMUUYECKYI0 HH(OPMAaLMIO, [10Jy4yaeMyto U3 pasHbIX UCTOUHUKOB
(cpencTBa MacCOBOM KOMMYHMKALMK, CeTh VIHTepHeT U ipyrue)

3.3

CdopMHUpOBaHHOCTb YMeHUH COOJIOAATh TIpaBWa SKOJIOTHUECKH Lienecoo0pa3HOro TMoBeZieHus: B ObITY W TPY/OBOM
JIesiTe/TbHOCTH B 1[eJISIX COXPAHEHUs CBOETO 3/10POBbs U OKPY»Karolliei TPUPOHON Cpe/ib

3.4

Oco3HaBaTh OMacHOCTb BO3/EMCTBUS Ha >KHBble OpPraHM3Mbl OIpe/le/iIeHHbIX BelecTB, NMOHUMasi CMbIC/ mokaszaTens [1/1K,
TIOSICHSITh Ha TIpUMepax CriocoObI yMeHBITIEHUs ¥ TTPeIOTBPAIlleH|s] UX BPEJAHOTO BO3/IeMCTBUSI HA OPraHK3M Ye/loBeKa

3.5

CcdopMUpOBaHHOCTb YMEHUi MPOBOUThL BHIUMC/IEHUS C UCIIO/Ib30BaHUeM TIOHSTHS 'MaccoBasi Zio/sl BelllecTBa B pacTBope',
00beMHBIX OTHOLIEHHH ra30B MPU XUMUUYECKHUX PeakLUsX, MacChl BelljecTBa Wi 00beMa ra3oB 110 N3BECTHOMY KOJIMUECTBY
BeIlleCTBa, Macce WM 00beMy OJHOTO W3 YYaCTBYIOIIMX B PeaKLWU BEIeCTB, TEIIOBOro 3(deKra peakiii Ha OCHOBE
3aKOHOB COXPaHeHMs MacChl Bell|eCTB, IIPeBpall{eHUs U COXpaHeHHUsl SHepruu

[TpoBepsiemble 3/1eMeHThI cofepskanus (11 Kiacc)

Kopn

[TpoBepsieMblli 3/1eMEHT COZiep>KaHus

TEOPETI/ILIECKI/IE OCHOBBI XMW

1.1

XuMHUeCKui smemMeHT. AToM. Sapo aToma, M30TOMbI. D/IeKTPOHHAsE 000/10UKa. DHepreTuuyecKie ypoOBHHU, MOJYPOBHU. ATOMHbBIE
opburany, s-, p-, d-asmemeHTsl. OCOOEHHOCTU pacripe/ie/ieHrsl JIeKTPOHOB 110 OpOUTasIM B aTOMaX 3/71eMeHTOB TePBbIX UeThIpex
MepuozioB. DJIeKTPOHHAasi KOH(PUTypalivisi aTOMOB

1.2

[Tepuoanueckuii 3akoH u [lepuoanueckasi cucreMa xumMuueckux snemeHToB .M. MeHgeneeBa. CBsi3b MeproAMUECKOro 3aKOHA U
[Teproanueckoi CUCTeMbl XMMHUUECKHX 37ieMeHTOB [I.V1. MeHziesieeBa C COBpeMeHHOM Teopuel CTpOeHUs1 aTOMOB. 3aKOHOMEPHOCTHU
WU3MEHEeHUsT CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMHU TIPOCTBIX M CJOXKHBIX BEIIECTB TI0 TPYINaM M TepUOojaM.
3HaueHue MepruoMUeCcKoro 3aKOHa B pa3BUTUM HayK1

1.3

CrpoeHve BelecTBa. XHUMUYecKasi CBs3b. BuAbl XUMUUeCKOW CBsI3U (KOBajieHTHas HeMoJisspHasi W TIOJIsipHasi, MOHHas,




MeTa/inyeckast). VIOHbI: KaTHOHBI U aHWOHBI. MexaHu3Mbl 00pa30BaHuUsI KOBAJIEHTHON XMMUUYECKOW CBs3U (0OMEeHHBIN U JOHOPHO-
aKllenTopHbIN). BogopoaHasi cBsi3b

1.4 BaneHTHOCTB. D/1eKTpoOTpHLIaTe/IbHOCTh. CTeleHb OKUC/IeHNS

1.5 BemectBa MOeKy/sSIpHOrO M HEMOJIEKYJ/ISIDHOTO CTPOeHMsl. 3aKOH IOCTOSIHCTBA COCTaBa BeljecTBa. [WIbl KPUCTANIMYECKUX
pelieToK. 3aBUCUMOCTb CBOMCTBA BeILleCTB OT THIAa KPUCTa/UIMUeCKOW perieTku. [loHsTHe 0 AucnepcHbIX cuctemax. VICTWUHHBIE U
KOJIZIOWJiHbIe pacTBOphl. MaccoBas [j0/1s BellleCTBa B pacTBope

1.6 Knaccudukaiiyst HeopraHuueckux coefiuHeHn. HoMeHK/1aTypa HeOpraHuueCKUX BelljeCTB

1.7 XumMmuueckasi peakiys. Knaccudukaiuss XUuMAYeCKUX peaklMii B HeOpraHWyeCcKod W OpraHuueckol XWMHUM. 3aKOH COXPaHeHUs
MaccChl BeleCTB, 3aKOH COXPaHeHUsl U MpeBpall|eHusl SHePTUU MPY XUMUYEeCKHX peakiUsix

1.8 CKOpOCTb peakLjuy, ee 3aBUCHMMOCTb OT pa3/IMuyHbIX (PAKTOPOB

1.9 OOpaTtuMmble peakijuu. XUMHUUYeCKOoe paBHOBecwe. PaKTOpHI, B/USIOI[HME Ha COCTOSHHE XMUMUUECKOTO paBHOBecus. [IpuHiun Jle
[MlaTense

1.10 | DnekTponutuueckas auccorpanus. CumbHbIe U cnadble 3/1eKTpoauThl. Cpesia BOAHBIX PACTBOPOB BeIeCTB: KWC/Iasi, HeUTpaibHasl,
1ies04yHast. Peakiyu noHHoro obmMeHa

1.11 | OKMC/IMTE/TbHO-BOCCTaHOBUTE/IbHBIE pPeaKLUU

2 Heopranuueckast xumust

2.1 Hemetanel. Tlonoxkenne HemeTannoB B [lepuoguueckoid cructeMe XUMHYeckux 3jemeHToB [I.M. MeHzeneeBa U 0COOEHHOCTH
cTpoeHusi aToMOB. du3nyeckre CBONCTBA HeMeTa/lJIoB. AJIOTPOIUSI HemeTasyIoB (Ha TMpUMepe KUC/IOpoa, cepkl, (ocdopa u
yriaeposa)

2.2 XUMHUUecKue CBOMCTBA Ba)KHEMIIMX HeMmeTassioB (rajoreHoB, Cepbl, a3oTa, (ocdopa, yriepoja U KpeMHHs)) U UX COeJUHEeHUI
(OKCHI0B, KUCIOPO/ICOAEP KAIUX KUCIOT, BOAOPOAHBIX CoeuHeHnI). [IpuMeHeHre BayKHENIIIMX HEMeTa/lJIOB U UX COeIUHEHUI

2.3 Mertaniel. [TonoxkeHue MeTa/uioB B [lepuoguueckoii cucteMe XuMuueckux ssemeHToB [1.M1. MeHzeneeBa. Ocob0@HHOCTU CTPOEHUsT
3/IEKTPOHHBIX 000/10ueK aTOMOB MeTa/yioB. O01Me Gu3nueckre cBoHCTBa MeTaiioB. CIilaBbl MeTasIOB. DJIEKTPOXUMHUUECKUH Pl
HaTpsPKeHHUH MeTaslioB

2.4 XyUMHUUeCKHe CBOWCTBA BaKHEWIIMX MeTa/yIoB (HaTpuM, Kaiui, Ka/JbLiui, MarHUM, allOMUHWN, LIMHK, XpOM, Kene30, MeJb) U UX




coeuHeHui. Ob1mye criocobbl MoTyueHyst MeTanioB. [IprmeHeHe MeTalIoB B OBITY U TEXHUKE

2.5 ['eHeTHuecKas CBSI3b HEOPraHMYECKUX BeLeCTB, MPUHA/JIe)KallUX K pa3/IMyHbIM K/laccam
3 XUMHUA U )KU3HDb
3.1 Posb xumuM B obecrieueHWM 3KOJIOTHUECKOM, SHEPreTHUeCKOW W MUIlieBod 0e30macHOCTH, pa3BUTHM MeAWIIMHBL [IoHSTHE O

HayUHBIX METOaX ITO3HAHHUA BellleCTB U XUMUUYECKHX peaKqu/i

3.2 ITpencraBnedust 06 OOIMX HAYUHBIX MMPUHLIMIIAX TPOMBIILIJIEHHOTO TIOJTYYeHHsT BaKHEHIIINX BellecTB. YesloBeK B MUpPe BeIeCTB U

MaTepuasioB: BaKHEUIIINe CTPOUTe/IbHble MaTepUasibl, KOHCTPYKLIMOHHbIE MaTepuasibl, KPacku, CTeK/10, KepaMrKa, MaTeprasbl JJ1si
3/IEKTPOHUKH, HaHOMaTepHasibl, OpraHuuecKre U MUHepaJibHbIe YI00peHust

3.3 XUMHUsl ¥ 370POBbE ue/ioBeKa: IMpaBWia MCII0/b30BaHUs JIeKapCTBEHHBIX IIperapaToB, MpaBuia 0e30rMacHOro HCMOIb30BaHMUS

rperiapaTos OBITOBOM XUMUU B HOBCeAHeBHOﬁ JKU3HU

17151 ipoBe/ieHus eIMHOTO TOCYJapCTBEHHOT0 3K3aMeHa 1o XxuMmuu (pasnee - EI'D 1o XxvMumn) Ucronb3yeTcs repeueHb (KogudukaTop)
TIpOBepsieMbIX TpeOOBaHM K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeiHero o01jero 00pa3oBaHuUs U 3JIEMEHTOB

COZlepsKaHusl.

ITpoBepsiembie Ha EI'D 1o xuMuu TpeboBaHMS
K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 0Opa30BaTeIbHOM MTPOTrpaMMBbl
cpeziHero o61ero obpa3oBaHUs

Kop [TpoBepsieMbie TpeOOBaHUS K MPeMETHLIM pe3y/ibTaTaM OCBOEHHS] OCHOBHOUM 06pa3oBaTe/IbHOM MPOrpaMMbI CPeIHETO
TIpOBepsieMOro obujero o6pa3oBaHus
TpebOBaHUS
1 BiayieHre cructeMol XMMHUUeCKHX 3HAHUM, KOTOpast BK/IFOUaeT:
1.1 OCHOBOTIOJ/IararoIye MOHATHS (XUMUUYeCKUN 37IeMeHT, aTOM, U30TOIIbI, 37IeKTPOHHasi 000/10UKa aToMa, S-, p-, d-2/1eKTpOHHBIE

opbuTa/M aTOMOB, OCHOBHOE U BO30Yy’KIeHHOe COCTOSIHME aTOMa, MOH, MOJIEKYJ/Ia, BaJIeHTHOCTb, 3JIEKTPOOTPHULIATE/TbHOCTD,
CTereHb OKWC/eHUs, XUMUYecKas CBs3b (O- u T-CBf3b kpaTHble CBSI3W), THUOpHUU3al[isl aTOMHBIX OpOWTanew,
KpHUCTa/l/TMUecKasi pelieTka, MOJb, MOJIIpHasi Macca, MOJISIPHBIM 00beM, MOJIsipHasi KOHIIeHTpal[usi, pacTBOPhI (MCTHUHHBIE,
[IUCTIepCHble  CUCTeMbl), KPUCTa/JIOTHApaThl, YTrJepOJHbIM cKeneT, (yHKLUOHA/MbHasi TpyMna, pajAvKaa, W30Mephl,




CTPYKTypHasi (hopmya, usoMmepusi (CTPyKTypHasi, reoMeTpruueckas (ILjuc-, TpaHCU30MepHsi), TOMOJIOTUUeCKUM psiJi, TOMOJIOTH,
YT7IeBOA0PO/IbI, KUCJIOPO/I- M a30TCO/ieprKalliie Coe/JuHeHus, OM0Iornuecky akTUBHbIe BelllecTBa (YI/ieBO/Ibl, )KUPHI, Oenku),
MOHOMep, TIOJIMMep, CTPYKTYPHOe 3BEHO, BBICOKOMOJIEKY/ISIDHbIE COeJUHEHUs], KPEeKUHT, PU(POPMUHT, TUITbl XUMHUYECKUX
peakuyii (OKMCIUTENbHO-BOCCTAHOBUTEbHbIE, 3K30- W 3SHAOTepMHUeCKHe, peakKl[Ud MWOHHOrO O0OMeHa, TOMO- U
reTeporeHHble, oOpaTHMble U HeoOpaTHMBbIe), PaCTBOP, 3/E€KTPOJIUTHI, HEIEKTPOJIUTHI, 37eKTPOIMTUYECKast JUCCOLAIUS,
CTeleHb JUCCOLIMALIMM, OKUCIUTeb, BOCCTAHOBUTE/b, 3JIEKTPOJIM3, CKOPOCTb XWMHUUECKOM peakLyu, XHMHUYecKoe
paBHOBecue)

1.2 TEeOpUU U 3aKOHbI (TeOpUsl XMMUYeCKOro CTPOeHMs OopraHuueckux BewjecTB A.M. ByTiepoBa, Teopusi 3/1eKTPOJIMTHUECKON
pucconmanuy, Ilepuognueckuii 3akoH [I.J1. MeHjeneeBa, 3aKOH COXpaHeHUs] MacChbl), 3dKOHOMEPHOCTH, CUMBOJIMUECKUU
S3bIK XMMHWM, MUPOBO33pEHYEeCKHe 3HaHMs, Jie)Kalljie B OCHOBe TOHMMaHUsl MPUYMHHOCTH U CUCTEMHOCTH XUMHUYeCKHUX
sIBJIEHU, COBPeMeHHbIe [Ipe/ICTaB/IeHusl 0 CTDOEHUM BelljeCTBa Ha aTOMHOM, MOJIEKY/IIPHOM Y Ha/JMOJIEKY/IIPHOM YPOBHSIX
1.3 NpeJiCTaB/leHUss O MexaHHW3Max XUMMUeCKMX peakldi, TepMOAMHaMHYeCKUX W KHHETHMUYeCKMX 3aKOHOMEepPHOCTSIX WX
NIPOTeKaHHsl, 0 XMMUUeCKOM PaBHOBeCHUH, JUCIIEPCHBIX CUCTeMax
1.4 (akToIOTHUeCKIe CBe/IeHUsI O CBOMCTBAX, COCTaBe, MOJyYeHHUH U 6e30T1aCHOM HCI0/Ihb30BaHUY BaXKHEHIITMX HeOPraHUUeCKUX
Y OpPraHMYecKUX BelecTB B ObITY U MPaKTUUECKOH /1esITeTbHOCTH YesloBeKa
1.5 o0111ie Hay4YHbIe IPUHLIMITBI XMMHUECKOT0 TIPOM3BO/ICTBA (Ha MprMepe MPOM3BO/CTBA CEPHOM KUCIOThI, aMMHaKa, MeTaHOoIa,
niepepaboTKy HehTH)
2 CdopMHUpPOBaHHOCTh YMEHU BBISIB/ISITh:
2.1 XapakTepHble TMPU3HAKU W B3aUMOCBSI3b U3yUEHHBIX [OHSATHM, MPUMEHSTb COOTBETCTBYIOLLME TMOHSATUS TPU OMNMCAHWUU
CTPOEHMs U CBOMCTB HeOpPraHW4YeCKUX ¥ OpraHUueCcKrX BellleCTB U UX IpeBpalljeHUH
2.2 B3aMMOCBSI3b XMMHUUECKMX 3HAaHUM C TIOHATHUSIMM WM TIPe/ICTAaBJEHUSIMH JIDYTUX TIpeIMEeTOB [yisi 0osee OCO3HAHHOTO
TIOHUMaHUsl ¥ 00BsICHEHUS CYIITHOCTH MaTepUaIbHOIO eJMHCTBA MUpa
3 CdopMHUpOBaHHOCTh YMEHMST UCTT0/Ib30BaTh:
3.1 HalMeHOBaHUsI XUMHUUECKUX COe/IMHEeHUH MeXXyHapOJHOI0 COr3a TeOpeTUYeCKOM M INMPUKIaJHOM XVMHU M TpPUBUA/IbHbIE
Ha3BaHMUs Bell[eCTB, OTHOCALLMXCSA K U3yUeHHbIM K/lacCaM OpraHu4eCKUX U HeOpraHn4yeCKux CoeJMHeHUuN
3.2 XUMUYECKYI0 CHUMBOJIMKY [iI5 COCTaB/ieHusi (OpMyJl HeOpraHWYeCKHUX BeIecTB, MOJIEKY/SPHBIX U CTPYKTYPHBIX

(pa3BepHYTHIX, COKPALL[EHHBIX U CKeJIeTHBIX) (POPMY/1 OpraHu4eCcKuX BelecTB




4 CchopMupoBaHHOCTb YMeHUs! K1acCU(HULIMPOBATh:

4.1 HEOpraHWYeCKHe BeIeCTBa, CaMOCTOSITe/IbHO BBIOMpAaTh OCHOBaHWS W KPUTEPUM Uil K/IAaCCU(HKALMK H3ydaeMbIX
XUMHUECKMX 00BeKTOB

4.2 OpraHl4ecKye BelljecTBa, CaMOCTOSTEe/IbHO BbIOMpaTh OCHOBAHMUSI U KPUTEPUH /ISl KJIaCCU(PUKALIMM U3yYaeMbIX XUMUYECKHX
00BbeKTOB

4.3 T0 pa3/IMUHbIM MPU3HAKaM (YMCIY U COCTaBYy pearupyroliyX BellecTB, Ter0BoMy 3¢ ¢eKTy peakijiu, U3MeHeHHUIO CTereHei
OKHCJIeHUs 3/IeMEeHTOB, 00paTUMOCTH peakliyy, yuacTHIO KaTanaru3aTopa)

5 CcdopMHpOBaHHOCTh YMEHHS XapaKTepru30BaTh 3/1eKTPOHHOE CTPOeHHe aTOMOB (B OCHOBHOM U BO30Y)K/[EHHOM COCTOSIHUM) U
VIOHOB XMMHYeCKUX 371eMeHTOB 1 - 4 nepuogos Ileproanueckoit cuctems! [I.V1. MeHzeneeBa 1 UX BaJleHTHbIe BO3MO)XHOCTH,
VICTIO/B3YS TIOHSITUS S-, P-, d-3/1IEKTPOHHBIE OpOUTaNy, SHepreTuyecKre YpOBHU

6 CcdopMHPOBaHHOCTb YMeHUsI 00BSCHITh 3aKOHOMEPHOCTH M3MeHEeHHsI CBOMCTB XUMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UM
COeJMHeHWUH 10 MeproiaM M rpyrmnam

7 ChopMHpPOBaHHOCTb YMEHHUsI COCTAB/ISATh yPaBHEeHUSI XUMUUECKHX peaKLi U pacKpbIBaTh UX CYLIHOCTB:

7.1 OKHC/INTe/TbHO-BOCCTAHOBUTEIbHBIX PeakKL{i 0CpeiCTBOM COCTaB/IeHHsI 3/1eKTPOHHOI0 banaHca 3TUX peakLui

7.2 ypaBHeHUsI peakLiyii pa3/MYHbIX TUIIOB; MOJHbIE U COKpallleHHble YPaBHEHUsI peakL{il IOHHOro 0OMeHa, YUHThIBasi YC/IOBUS,
IIPU KOTOPBIX 3TU peakLy UAYT 0 KOHLA

7.3 peakiuii THAPOJN3a, peakIvii KOMIIEKCO0Opa3oBaHus (Ha TIpUMepe THAPOKCOKOMIIEKCOB 1MHKA U aTFOMHUHUS)

8 CcdopMUpOBaHHOCTb YMeHUs! IOATBEP)KATh:

8.1 Ha KOHKPETHBIX MpUMepax XapaKTep 3aBUCHMOCTH PeaKL[MOHHOW CIIOCOOHOCTU OpraHWYecKWX COeJUHeHHIN OT KpaTHOCTU U
TUTA KOBaJeHTHOW cBsi3u (O- u T-CBSA3M), B3aMMHOIrO B/MSIHWS aTOMOB M TPYINl aTOMOB B MoOJieKy/laX, a Takxe OT
0co0eHHOCTeN peanr3aliy pa3IMYHbIX MEXaHU3MOB TMPOTeKaHHs peaKIui

8.2 XapakTepHble XMMHUYeCKHe CBOWMCTBA Bel[eCTB COOTBETCTBYIOIIMMU SKCIIEPUMEHTaMU M 3alvCsIMU ypaBHEHHWH XMMHUYeCKUX
peakuun

9 CcdopMupoBaHHOCTb YMEHUsI XapaKTepru30BaTh COCTAB U Ba)KHeHIlIMe CBOKCTBA BellleCTB, MPUHAJ/IeXallX K OIpe/e/leHHbIM

K/ilaCCaM K TIpyInaM COE,[[I/IHEHI/Iﬁ (npocn:le BeleCTBa, OKCHAbI, TMAPOKCHUABI, COJIM; YI/I€eBOAOpPOALI, TIIPOCThIE 3¢)I/IPBI,




CITUPTHI, (PEHOJBI, a/b/IeTH/IbI, KETOHBI, KADOOHOBBIE KUC/IOTHI, C/I0XKHBIE 3()UPBI, KUPLI, YTI€BOAbI, aMUHbI, aMUHOKHUC/IOTH,
6enkm)

10 ChopMUpPOBaHHOCTb yMeHUSI MPOBOJWTL PACUeThbl MO0 XWMHUYECKUM (hOpMy/laM U ypaBHEHUSIM XUMWYECKUX peakLuil C
WCII0/Ib30BaHreM (M3UUeCKUX BeJTMUUH:

10.1 Macchl (00beMa, KOJMUeCTBa BeIllecTBa) MPOAYKTa PeaKI|M, eC/d O/IHO M3 WUCXO[HBIX BeIeCTB JIaHO B BHUZe pacTBopa C
orpezie/IeHHOM MaCCOBOM ZI0/iel paCTBOPEHHOI'0 Bell[eCTBa WK IaHO B U30bITKe (MMeeT IPUMeCH)

10.2 MacCOBOM WM 00beMHOM JI0JTH, BBIXO/a IIPO/IYKTa PeaKIU

10.3 TerIoBoro 3¢gdekra peakijuii

10.4 00BbeMHBIX OTHOILIEHHUH ra30B

10.5 10 HaXOXKJeHUI0 XMMUYeCKO (hopMYy/Ibl BelljeCTBa

11 BrasieHuie cuctemoli 3HaHUM O MeTOJaX HayYHOTO TMO3HAHUS SIBJIEHUM TIPUPO/IbI, UCII0/Ib3yeMbIX B €CTeCTBEHHBIX HayKaX U
yMeHHe TIPUMEHSITb 3TU 3HaHUsI TIPU SKCIIepUMeHTaTbHOM UCC/IeIOBaHUU BelleCTB U /il 00bsiCHeHUSI XUMAYeCKUX SIBJIEHUH,
HMMEIOIUX MeCTO B MPUPO/e, TIPAKTUUeCKOH /leaTe/TbHOCTH UesioBeKa U B TOBCeAHEBHOM XKU3HU

12 ChopmMUpOBaHHOCTb YMeHHsI IPUMEHSITh (UCI0J/Ib30BaTh) 3HAHUSI O COCTaBe U CBOMCTBAX BeIeCTB /il SKCTIepUMeHTaTbHON
MPOBEPKHU TMIIOTe3 OTHOCUTE/IbHO 3aKOHOMEPHOCTEN MPOTeKaHUsl XMMUUeCKUX peakL[iii ¥ MPOTHO3MPOBaHHWsI BO3MOKHOCTeH
WX OCYIIeCTB/IEHUS; CHUCTEMHble XHUMWUYECKHe 3HaHUS [jis8 OOBSICHEHHST W TIPOTHO3UPOBAHWS SIBJIEHWM, WMEIOIUX
eCTeCTBeHHOHAYYHY0 MPUPO/LY; [JisI TIPUHSTHS TPAMOTHBIX PellleHui 1pobsieM B CUTYalUsiX, CBSI3aHHbBIX C XUMUel

13 CdopMHpOBaHHOCTb yMeHMS TJIAHUPOBAaThb M TIPOBOJUTH XMMHYECKUM SKCIepUMeHT (TojiyueHrWe W U3yueHue CBOWCTB
HEOpraHUUeCKWX U OpraHMYecKUX BeIecTB, KaueCTBeHHbIe peakIUM YIJIeBOJOPOZOB pa3/MUHbIX KIacCOB U
KUCJIOPO/ICO/IepKALL[MX OpraHMYeCcKUX BellecTB, pellleHre SKCMeprMeHTalbHbIX 3a/lau M0 Paclio3HaBaHHI0 HeOpraHUUeCKUX
U OpraHUuYecKuX BelecTB) C coO/roieHHeM TpaBW 0e30macHOrO0 oOpailjeHWss C  BellecTBaMM U J1ab0paTOPHBIM
obopyaoBanueM; (GopMysMpOBaTh Lie/IM WCC/Ie[0BaHUS; TIPeJCTaB/IsATh B pa3/MuHON (opMme pe3y/bTaThl KCTIEPUMEHTa,
aHa/IM3UPOBaTh U OLIeHUBATh UX I0CTOBEPHOCTh

14 ChopMHpPOBaHHOCTbL yMeHUsI OCYIeCTB/SATh lle/ieHarpaB/AeHHbI TOWCK XUMHUecKod UWHGOpMalid B Pa3/IdYHbIX

WUCTOYHMKAx (HayuHasi U ydyeOHO-HaydHasi JUTepaTypa, CpeJCTBa MacCOBOW uH(poOpManuu, ceTb VIHTepHeT W [Apyrue),
KPUTHYECKW aHa/IM3UpOBaTb XUMUYECKyr0 WH(opMaluio, mepepabaThiBaTb ee U WCIOIb30BaTb B COOTBETCTBUU C
ToCTaB/IeHHOU yueOHOM 3a/jaueii
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CchopMUpOBaHHOCTb YMEHMsI TPOTHO3MPOBAaTh, aHAIM3UPOBaThb U OLeHUBATh HWH(OPMALMI0 C TO3ULMH 3KOJIOTMUeCKOu
Oe3omacHOCTH MOC/Ie/[CTBUM OBITOBOM M NMPOU3BOZACTBEHHON /lesiTe/IbHOCTH Ue/loBeKa, CBsI3aHHOM C repepaboTKOl BelllecTs;
c(OPMHPOBAHHOCTb YMEHUI 0CO3HABATh OMACHOCTb BO3/I€HCTBUS Ha JKMBbIe OPraHU3Mbl OMpe/ie/IeHHbIX BelleCTB, TOHUMast
CMBICJI TIOKa3aTessi Tpefie/lbHOM [JIOTyCTUMOW KOHLIEHTpALMH, U TIOSACHSATh Ha TpUMepax CrocoObl yMeHbIeHUs U
NpeJ0TBpALLieHNs] UX BPeJHOr0 BO3ZIeliCTBUS Ha OPraHu3M uesioBeKa

ITepeueHs 371EMEHTOB COZlep>KaHus, MpoBepsieMbIX Ha EI'D no xumuun

Koz

[TpoBepsieMblii 3/1eMEHT COZlepKaHust

TEOPETI/I‘JECKI/IE OCHOBBI XMUMHWH

1.1

Crpoenue BeljectBa. CoBpemeHHasi Mojieflb CTpOeHHUsi aroMa. PacripefiesieHWe 35/IeKTPOHOB [0 SHEpPreTHYeCKUM YPOBHSIM.
Knaccudukanusi xumuueckux 37eMeHTOB. OCOOeHHOCTH CTPOeHHs SHepreTUYecKuX YpOBHeM aToMoB (S-, p-, d-3/1eMeHTOB).
OcHOBHOE ¥ BO30Y)KIEHHO€E COCTOSIHUSI aTOMOB. DJIEKTPOHHAsi KOH(MUTypalis aToMa. BasleHTHbIe 37IeKTPOHBI

1.2

[Tepuoanueckasi cuctema xumuueckux snemeHToB [I.UV. MenpeneeBa. ®Pusuueckuii cmbici [lepuoguueckoro 3akoHa /..
MengeneeBa. IlpuunHbl ¥ 3aKOHOMEPHOCTM HW3MEHEHHUs CBOMCTB 3/IEMEHTOB UM UX COeJWHEeHWW M0 TIepuojaM W TpyIam.
3aKOHOMEpPHOCTH B M3MeHeHUH CBOMCTB MPOCTHIX BEIeCTB, BOJOPO/JHBIX COeMHEHMH, BBICILINX OKCU/OB U THPOKCUIOB

1.3

BaneHTHOCTb. DIeKTPOOTPULaTeNbHOCTh. CTerneHb OKUCIeHUST

1.4

Buzpbl  xumuueckoil cBsisu  (KOBaZleHTHasi, MWOHHas, MeTa/ulMueckas, BOZOpPOJHas) W MeXaHU3Mbl ee 00pa3oBaHUsl.
Mexmoneky/isipHble B3aUMOZeENUCTBUsA. BeljecTtBa MOEKY/IIPHOTO M HEMOJIEKYJIIPHOIO CTpOeHMs. TUIbl KpUCTa/IM4eCKUX
pelleToK. 3aBUCMMOCTb CBOMCTBA BeILeCTB OT THIA KPUCTA/ITMYECKOM pelleTKH

1.5

Xumunyeckasi peakuusi. Knaccudukaius XMMHUYeCcKUX peaklydid B HeOpraHMYeCcKOW M OpraHUuecKod XWMHUW. 3aKOH COXpaHeHMs
MacChl BelecTB

1.6

CKOpOCTb peakliyy, ee 3aBUCUMOCTb OT pa3/UyHbIX ()aKTOpPOB

1.7

TerioBble 3¢ (deKThl XMMUYeCKUX peakiuil. TepMoxuMuuecke ypaBHeHUs

1.8

OO6paTtumbie peakijuu. XUMHU4YeCcKoe paBHOBecwe. PaKTOphI, B/USIOL[HME Ha COCTOsSHHWE XWUMUUECKOTO paBHOBecus. [IpuHiun Jle
IITaTense




1.9 OnekTposMTHUecKas auccorranusi. CuibHble U cabble 371eKTposuThl. Cpesia BOAHBIX PACTBOPOB BeIleCTB: KWCJIasi, HeUTpanbHasl,
mesoyHast. CterneHb Auccouyaliiy. Peakiju HOHHOTO obMeHa

1.10 |I'mpgponu3 coneii. ioHHOe npou3sBefieHne BoAbl. BomopoaHeiii mokasarens (pH) pacTBopa

1.11  |Criocobnl BbIpa)keHHsI KOHIIEHTpAIlMM PaCTBOPOB: MacCOBasi [[0Jid PacTBOPEHHOrO BeIeCTBA, MOJSpHAs KOHLIEHTPALUs.
HaceiijeHHbIe ¥ HeHaChIIeHHbIe paCTBOPBI, PACTBOPUMOCTL. KpucTtaiorugparsl

1.12 | OkucnuTeIbHO-BOCCTAaHOBUTENbHBIE peakly. [loBesjeHHe BelllecTB B cpefjax C pasHbIM 3HaueHueM pH. MeTozbl 371eKTPOHHOIO
GanaHca

1.13 | OnekTpo/ii3 pacTBOPOB U pacIljlaBOB COJIei

2 OCHOBBI HEOPraHUYeCKOU XUMUU

2.1 Knaccudukarus HeopraHnyeckux coeivHeHUd. HoMeHK/1aTypa HeOpraHu4ecKrx BelecTB

2.2 XHAMHUUeCKHe CBOMCTBA BaXKHEMIIMX META/VIOB (HAaTpPUM, Ka/vi, KaJbLiUM, MarHUM, allOMUHWW, LIMHK, XpPOM, JKee30, MeJb) U UX
coeauHeHui. OO61Me criocobbl MoyueHUst MeTaslIoB

2.3 XyUMHUUeCcKre CBOMCTBA Ba)KHEMIIIMX HeMeTa/l/IoB (TajloreHOB, cephbl, a30Ta, ¢ocdopa, yriepoja U KpeMHHUsI) U UX COeAUHEHUM
(OKCHAOB, KMCIOPOACOAEP KALUX KUCIOT, BOAOPOHBIX COeJUHEHNH)

24 I'eHeTHueckas CBSI3b HeOpPraHUUeCKUX BellleCTB, IPUHAZJIeKaIMX K Pa3/IMUHbIM K/laccam

2.5 W pentudukaiyss HeopraHuueckKux coefuHeHni. KauecTBeHHbIe peakl{ii Ha HeOpraHUUecKue BelecTBa U NOHbI

3 OCHOBBI OpPraHUuYeCKON XUMUU

3.1 OcHOBHBIE TIO/IO’KEHUSI TEOPUM XUMHYECKOrO CTPOEHUsl OpraHhuyeckux coeivHeHnd A.M. ByTnepoBa. YriepofHblii CKejleT
OPraHUuYeCKOM MOJIeKy/Ibl. KpaTHOCT XMMHWUECKOW CBsi3W, O- u T-CBA3U, sp’-) sp’-, sp-rubpuamsaii opOuTaseil aToMoB
yriaeposa. 3aBUCMMOCTb CBOMCTB BeLL|eCTB OT XMMHUECKOTO CTpOeHHst MoJieKya. ['omonoru. I'omonornueckuit psaz. M3omepus u
H30Mephbl

3.2 [MonsATHE O PyHKIMOHANMBbHOM rpyme. OpueHTalMOHHbIe 3(P(eKThI 3aMecTUTe el

3.3 [pexacraBneHve o Kiaaccu(UKaluu OpraHudeckux BeljecTB. HoMmeHKIaTypa OpraHM4eCcKUX COeJWHeHUM (crhcTemMaTUueckas) U

TPUBHAJ/IbHbBIE HA3BAHUA Ba)KHEHIIINX HPEACTaBHTeHEﬁ KJ/1IaCCOB OPraHrM4YeCKHX BeIeCTB




3.4

CB0OOJHOpaIMKaNbHBI M MOHHBIM MeXaHW3Mbl peakiyu. [loHsiTve o Hykneodune u 3nmekTpodumne. ITpaBunio MapKOBHUKOBaA.
[TpaBusio 3atiieBa

3.5

AnkaHbl. XMMHUYeCKHMe CBOMCTBA aJKaHOB: Tra/loTeHHpOBaHWe, [erHJpyupoBaHUe, TepMUYeCKoe pas/ioyKeHue, KpPeKHHT,
n3omepusanys, ropexue. [Tomyuenue ankaHoB. Lluknoankasbl. Crieuduka CBOMCTB LMK/I0AJKaHOB C MajbIM pa3MepoM LMKIa.
Peax1ijuu nprcoejiHeHNsI U paIMKaaIbHOIO 3aMelleHUs

3.6

AnkeHbl. XHMHYeCKHMe CBOWMCTBA: peakLMW T[PUCOeJUHEeHUs] (rajoreHUpoBaHWe, TWADPUPOBaHME, TH/POrajoreHMpoBaHue,
THU/IpaTalvisi), TOPeHHsl, OKMC/IeHUs U moiuMepu3aliiu. [IpombliiiyieHHbIe U T1abopaTopHbIe CMIOCOOBI TIOTYYeHHs aIKEHOB

3.7

A]'IKa,[[I/IEHbI. XUMHMYECKHEe CBOMCTBA dJIKAIUEHOB: peakKlrKu TMMprUCoearHEHUS (FI/I,E[pI/IPOBaHI/Ie, I‘aJ'IOFEHI/IpOBaHI/Ie), ropeHua u
MoIMMepur3aliviu. HOJ’IyIIEHI/Ie d/IKa/INeHOB

3.8

AnkyHbl.  XUMMUeCKMe  CBOMCTBAa:  peakluu  M[pUcOoeJuHeHusi  (TajJioreHMpOBaHWe,  THWApUpPOBaHWe,  TUJpaTalus,
TH/IpOTa/IoreHUPOBaHue) Kak Crocob IosiyueHus] TIOJIMMEPOB M JIDYTMX I10JIe3HBIX TMPOAYKTOB. Peakiu 3amelrieHus. ['opeHue
aljeTuieHa KakK MCTOUYHUK BbICOKOTEMIIEpPAaTypHOTO M/laMeHU /1/Isl CBapKU U pe3KU MeTaslioB. [IpuMeHeHMe alleTuieHa

3.9

ApeHbl. XWMHYecKue CBOMCTBa OeH307a: peakUy 3MeKTPOQUIBHOTO 3aMelljeHusi, TpucoefuHeHus: (THAPUPOBaHMUE,
ranoreHupoBanue). Peakiyiss ropeHus. OcoOeHHOCTH XHUMUYeCKMX CBOWCTB Tosmyosa. [lomyuenue 6eH3ona. OcobeHHOCTH
XAMHUECKHX CBOMCTB cTupoJa. [Tonumepusanys ctuposia. CriocoObl MosiyueHrs: U IpUMeHeHre apoMaTUYeCKHX YI/1eBOJ0PO/IOB

3.10

Criuptel. [IpefenbHble 0JHOATOMHBIE CTMPTHI. XWMUYEeCKHe CBOMCTBA: B3aMMO/IEMCTBUE C HATPHEM KaK CIIOCOO yCTaHOBJ/IEHUS
Ha/IMuusi TUJPOKCOTPYMIbI, C TaJoreHOBOJOPOAAMU KakK Croco0 TMOyuyeHusi pacTBOpuTesied, BHYTPU- W MeXMOJIeKYJ/IsipHast
perugparauysi. Peakiys ropenus. IlosyueHre 3TaHosa: peakiusi OpPOKeHHUs T/IOKO3bI, THApATalUs 3THNeHA. JTUIEHIJIUKOIb U
[JIMLePUH KaK NpeJCTaBUTeU Npe/ie/IbHbIX MHOT0aTOMHBIX CITUPTOB

3.11

deHos. XvMHYecKre CBOMCTBA (peHOsIa (peakLivy C HaTpyeM, TMIPOKCHIOM HaTpus, bpoMom). [Tonyuenue deHosa

3.12

Anbyeruibl. XuMUUeCKre CBOMCTBA MpejielbHbIX ajibJeru/i0B: TH/IPUPOBaHNe; KaueCTBeHHbIe peaki[ui Ha KapOOHWIBHYIO TPYIITY
(peakius "cepebpsiHoro 3epkana’, B3aumogelictBue ¢ ruzgpokcugoM meau (I1). TlonmyueHue mpesieNIbHbIX ab/IETHOB: OKUC/IEHHE
CTIMPTOB, TUApaTAaLMs alleTHUIeHa. AL[eTOH Kak TMpe/icTaBuTe/b KeTOHOB. OCOOeHHOCTH peaKi[ii OKHC/IeHUs alleTOHa

3.13

KapboHoBbIe KHCTOTHI. XHWMUYeCKHe CBOWMCTBA TpejlellbHbIX OHOOCHOBHBIX KapOOHOBBIX KHC/IOT. OCOOEHHOCTH XUMHUECKUX
CBOWCTB MypaBbHHOW KHC/IOTBL [lo/iyueHHe mpe/ie/lbHbIX OZHOOCHOBHBIX KapOOHOBBIX KHCJ/IOT: OKWUC/EHHE alKaHOB, alKeHOB,
TIepPBUYHBIX CTIMPTOB, a/lbJeru/ioB. Bricilive npeieibHbIe U Hellpe/je/ibHble KapOOHOBbIE KUCIOTHI

3.14

CnoxxHble 3¢upbl 1 Xupbl. CriocoObI TIOyUYeHUsT CI0XKHBIX 3¢upoB. O6paTUMOCTh peakijuu 3TepuduKaluu. [IpruMeHeHre C/I0KHBIX




3(vpoB B nuIeBoi ¥ NaphrOMepHON MPOMBIILIEHHOCTH. 2KUPBI KaK C/I0XKHBIe 3(HUPHI IVIMIepUHA U BHICIINX KapOOHOBBIX KHUC/IOT.
XuMHUUecKre CBOMCTBA >XUPOB: TH/PUPOBaHUe, OKUC/eHWe. ['WApOosu3, UIM OMbIJIeHHe, XUPOB KaK CIOCO0 TMPOMBIIIEHHOTO
TIO/TyYeHHsI COJTel BBICIIMX KapOOHOBBIX KUC/IOT. MBLIA KaK COJA BBICIINX KAPOOHOBBIX KUC/IOT

3.15 XUMHUECKHe CBOWCTBA T/IFOKO3bl: PeaklMd C Yy4YyaCTHEM CIMPTOBBIX W a/bJErHAHOM TPYNI W MOJIOUHOKHUC/IOE OpO>KeHHe.
[TprimeHeHue TI/TOKO3bI, ee 3HaUeHHe B )XKU3Hees i Te/TbHOCTA OpraHu3ma. Jucaxapupl: caxapo3a, MaabTo3a. BoccTtaHaBuBarolye u
HeBOCCTaHaB/IMUBaOIMe aAucaxapuabl. I'maponus gucaxapuoB. Tonmmcaxapuzpbl: Kpaxmas, rivkoreH. CTpoeHWe MaKpOMOJIeKYJl
KpaxMara, TJIMKOTeHa U 1ie/iTH0103bl. Pr3nyecKre CBOMCTBA Kpaxmasia U 11e/1/Tr0/103bl. XMMHUUYeCcKre CBOMCTBA KpaxMara: TUAPOJIN3,
KauecTBEeHHasi Peakivs C MOoZoM. XHMMHUeCKHe CBOWCTBA L|eJUTFO/IO3bI: THPO/U3, TIoaydyeHre 3(pupoB 1ie/r0103bl. [ToHsTHE 00
HCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, alleTaTHBIN LIeJIK)

3.16 AMHHBI. AMUHBI KaK OpraHM4yeckKhe OCHOBAaHMS: peaklMy C BOJOM, KUCIOTaMW, Peaklys ropeHvs. AHWIMH Kak IpeJCcTaBUTe b
apOMaTUYeCKUX AaMUHOB. XHWMHUECKHWe CBOWCTBA aHWIMHA: B3aMMOJEHCTBHE C KHCJIOTaMHM, ODOMHOH BOJIOM, OKHCJIEHHE.
[TonyueHvie aMMHOB anKW/IMPOBAaHUEM aMMHaKa U BOCCTAHOB/IEHHEM HUTPONPOU3BOHBIX YIJIEBOJOPOJ OB

3.17 AMUHOKUCTOTHI U OeIKi. AMUHOKHC/IOTHI Kak aM(OTepHbIe OpraHndeckue coefuHeHus. OCHOBHbIE aMHUHOKHUCJIOTHI, 00pa3yroliye
Oesiku. XuMHUeCcKUe CBONCTBa Oe/TKOB: TUPO/N3, eHaTypaljus, KaueCTBeHHbIe (I[BeTHbIE) peakluy Ha beKu

3.18 CrpoeHre M CTPYKTypa IOJIMMEPOB. 3aBUCUMOCTh CBOMCTB TIOJTUMEPOB OT CTPOEHHMsS MO/eKy/J. OCHOBHBbIE CIOCOOBI TOTyUeHUs
BBICOKOMOJIEKY/ISIDHBIX COe/IMHEHUH: peakluy MoJiMMepU3aliuu U NMoJIMKoHAeHcauyy. Knaccudukaiysi BoJIOKOH

3.19 Npentudukaiysi opraHnueckux coeiiHeHu. PellieHre sKcrieprMeHTalbHbIX 33/lay Ha Paclio3HaBaHKe OPraHUUeCKUX BelllecTB

3.20 |T'eHeTnueckasi CBsI3b MEXAY K/IaCCaMU OPraHAYeCKUX COeUHEHUM

4 XUMUA U )KU3HDb

4.1 XuMHs B TIOBCeJHEBHOM »XU3HM. [IpaBusia Ge3oracHoi pabOThI C €KUMM, FTOPIOUMMH M TOKCHUUHBIMHU BeI|eCTBaMH, CPeCTBaMHU
OBITOBOM XUMUU

4.2 XvMUS M 3[0pOBbe. XUMUSI B MeAULMHE. XUMHSA U CeJIbCKOe XO3SMCTBO. XUMHSI B MPOMBIIUIEHHOCTU. XHUMUS U SHEpPreTHKa:
TIPUPO/IHBIN U TOMYTHBIM HeTIHOM ra3bl, UX COCTaB M UCToJb30BaHue. CocTaB HeTH U ee TiepepaboTKa (MPUPOAHbIE UCTOUHUKA
yT/1eBO/IOPOZOB)

4.3 XuMHUS U 3KO/orusi. XUMHMUecKoe 3arpsisHeHHe OKpysKarolled cpefbl M ero mnociefactBusi. OxpaHa ruapocdepsl, MOUBHI,

atMocdepsl, (siopel U ¢ayHbl OT XMMUUYECKOro 3arpsisHeHusi. [IpoGsiema OTXOZ0B M TOOOYHBIX MPOJYKTOB. AJIbTePHAaTHUBHbIE
WUCTOYHUKU YHEPTUU




4.4 OO1ue mpefCTaB/ieHUs] O TIPOMBIIIEHHBIX Croco0ax IMO/yueHUs XUMHUECKUX BelllecTB (Ha MpUMepe TPOUW3BO/CTBA aMMHaKa,
cepHoW KucnotThbl). YepHasi ¥ LBeTHasi MeTa/ulyprusi. CTeK/0 M CHAIMKAaTHAsl MPOMBIIIEHHOCTb. [IpoMmbliiiieHHasi opraHAvyecKasi
xumust. CeIpbe /i1 OpraHuueCKOor MPOMBILIIEHHOCTH

5 Turbl pacueTHBIX 3a/1a4

5.1 PacueTsl MacChlI BelljecTBa UM 00beMa ra3oB 110 U3BeCTHOMY KOJIMUEeCTBY BeIl[eCTBa, Macce WK 00beMy OHOTO U3 yUaCTBYHOLIHX B
peaxkLiy BellecTB

5.2 PacueTs! TerioBoro sddekTa peakijyuu

5.3 PacueTbl 00beMHBIX OTHOIIIEHWH ra30B TIPU XMMHUECKUX PeaKIUsIX

5.4 PacueTsl Macchl (00BeMa, KOJTMUECTBA BelljeCTBa) MPOAYKTOB PeaKI[|H, eC/TH OHO U3 BeI[eCTB JJaHO B U30bITKe (MMeeT MPUMeCcH)

5.5 PacueTsl MacCcOBOM WM 00BEMHOMU ZI0/TA BBIXO/]A MMPOJYKTA PeaKI[UH OT TeOPETUUECKH BO3MOKHOT'O

5.6 Pacuethl Macchl (00beMa, KOMUECTBAa BeIeCTBA) MPOJYKTa peakIWu, €C/Id OJHO W3 BelecTB [laHO B BUJE pacTBopa C
orpe/ieJIeHHOW MacCOBOM /l0/iel paCTBOPEHHOIO BelleCTBa

5.7 PacueTsI ¢ Ucronb30BaHUEM MOHATUM "MaccoBast o/, "MoJisipHasi KOHL[eHTpalusi'", ""'pacTBOpUMOCTh"

5.8 Haxo)xaeHne mMoseKkynsspHOW (OpMyJibl OpraHMueCcKOro BelllecTBa M0 ero MJIOTHOCTHA U MacCOBBIM [JIOJISIM 3/1EMEHTOB, BXOZSIINX B

€ro COCTaB, WM 10 NMPOAYKTaM CrOpaHUs




TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosmmuecTBO yacoB J/IeKTPOHHbIEe
Ne HaumeHoBaHUe pa3/ie/ioB ¥ TeM (mudpossbie)
KonTtposbhblie | IIpakTuueckue
n/n NporpamMMsbI Bcero oOpa3oBare/IbHbIE
padoThI padoThI
pecypchl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHNYeCKOH XUMHUH
[IpegmeT oprannueckour xumuu. Teopust
1.1 CTp 0'1}11/1;1 0p raHuyeCKux coe I/IHEHI/IIE A.M 8 Bubmorexa OK
' P P A T https://m.edsoo.ru/d69df650
byrtneposa
Ntoro no pa3zpeny 8
Pa3zpen 2. YriieBoaopo/bl
21 [IpenenbHbIe yryieBOAOPOAbLI — aKaHbI, 5 bubnuoreka LIOK
' LIMK/I0a/IKaHbI https://m.edso0.ru/d69df650
29 HerpezienibHble yriieBOAOPOAbL: alKeHbl, 14 1 bubmioreka LIOK
) aJIKaIueHbl, aJIKUHBI https://m.edsoo.ru/d69df650
bubmoreka LIOK
2.3 A 8
POMATHHECKHE YTTICBOA0POART (EIPEHBI) ht'[DSZ//Hl.edSOO.FU/d69df650
24 [IpypoaHbIe UCTOYHUKU YI/1€BOLOPO0OB U UX 4 bubmoreka LIOK
' nepepaboTKa https://m.edso0.ru/d69df650
bubmiorteka LJOK
2. r 4 1
5 aJI0reHIPOU3BO/IHbIE YI/IEBOJOPO/OB hitps://m.edsoo./d69df650
Nroro no pa3peny 35

Pa3pen 3. Kucopo/coaepikaigue opraHuyecKue CoeJUHeHUs



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

bubmoreka LIOK
31 CriupTel. Geron 11 1 https://m.edso0.ru/d69df650
KapboHubHbIE COeTUHEHUS: a/lbJeruibl U
bubmoreka [IOK
3.2 KeToHbl. KapboHOBbIe KUCIOThI. C0KHBIE 21 1
https://m.edsoo.ru/d69df650
3¢upsl. JKupbl
bubmioreka LJOK
3.3 YTAeBOzEI 9 1 https://m.edso0.ru/d69df650
Wtoro no pa3speny 41
Pa3pen 4. A3oTcoepikainiye opraHnuyeckue coeuHeHUus
bubmioreka LJOK
4.1 AmuHbI. AMUHOKHUCJIOTBI. benku 12 1 2 hitps://m.edsoo.ru/d69df650
Ntoro no pa3speny 12
Paspen 5. BbICOKOMOJ/IEKYy/IAPHBIE COeAMHeHU
bubnuoreka IIOK
5.1 BbICOKOMOUIEKY/ISIpHBIE COeJUHEeHUSs 6 1 hitps://m.edsoo.ru/d69df650
Ntoro no paspeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3 6
11 KJIACC
Ko/muecTBo yacos JJIEKTPOHHBIE
HaumMeHoBaHMe pa3/je/ioB U TeM (yudpoBbie)
Ne n/m KontposbHbie | IIpakTHyeckue
NporpamMMsbI Bcero obpa3oBare/ibHbIE
padoThI paboThI
pecypchl

Pa3pen 1. Teopernueckue 0CHOBbLI XUMHH



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Crpoenue aToma. [leprosuyeckuii 3aK0H

bubmoreka LIOK
1.1 u [leprognueckas cucteMa XUMUUECKUX 9
https://m.edsoo.ru/2dd57f24
snemenToB /1. 1. MeHzieneeBa
12 Crpoenue BemiecTBa. MHoroobpasue 1 1 bubmioreka LIOK
' BEIIeCTB https://m.edsoo.ru/2dd57{24
bubmoreka LIOK
1.3 X 19 1
HMHHECKHIE peakiiu https://m.edsoo.ru/2dd57{24
Wtoro no pazpeny 39
Paspen 2. Heoprannueckas XuMus
2.1 Hemertasnbl 31 1 Bubmiorexa [IOK
https://m.edsoo.ru/2dd57f24
2.2 MeTast 23 1 Bubmmorexa LIOK
https://m.edsoo.ru/2dd57{24
Uroro no pa3geny 54
Pazgen 3. XuMuoa U )XKH3Hb
Metozb! O3HaHUA B XUMUU. XUMUS U Bbubmoteka LIOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57{24
Nroro no pa3peny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4
IIOYPOUHOE INTAHUPOBAHUE
10 KJIACC
No Tema ypoka KosnuecTBo yacos
n/n Bcero KoHTpo/bHBIE IlpakTHyeckue



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

padoTsI

padoThI

[Tpeamet 1 3HauUeHWe OPraHUYeCKON XMMUH, TIpe/iCTaBIeHre O

1 MHOT000pa3uy OpraHMYeCcKUX COeANHeHNH

5 O/eKTPOHHOe CTPOeHHe aToMa yriepozia (OCHOBHOe 1 BO30Y»K/JEHHOe
COCTOsIHUS). BaneHTHBIe BO3MOXXHOCTH aToMa yrjepoza

3 XuMunyeckasi CBsi3b B OpraHUUeCKUX CoeJUHeHUsIX. MexaHu3Mbl
oOpa3oBaHUsI KOBaJIeHTHOM CBsi3H, CIIOCOObI pa3pbiBa CBsi3eit

4 Teopust CTpOeHHsI OpraHuueckux coeguHenni A. M. bytneposa

c Bupbl UsoMepuun: CTPYKTYpHasi, MPOCTPAHCTBEHHaAsl. D/1eKTPOHHbIe
3¢ }eKThI B MOJIeKy/1aX OPraHuueCKuX CoeMHeHu

6 [TpeacraBneHue o KnaccuuKaluu ¥ ccTeMaThyecKast HOMeHK/IaTypa
(IUPAC) oprannueckux BeLecTB

7 Krnaccudukariys peakijyii B opraHu4eckoi XUMUU

8 CucremaTH3alus ¥ 000011IeH e 3HaHUM TI0 TeMe

9 AnKaHBI: TOMOIOTHUYECKUH Psifi, 0011ias popMysia, HOMEHK/IAaTypa U
V30MepUsl, JIEKTPOHHOE U MMPOCTPAaHCTBEHHOEe CTPOeHUe MOJIEKYJT

10 dusnyeckre U XMMUUeCKHe CBOMCTBA aTKaHOB

1 HaxosxaeHue ankaHoB B ripupo/e. Crioco0bl rosiyueHus U
TIpYUMeHeHe aIKaHOB
Llnknoankanser: o61as popmysa, HOMEHK/IATypa U U30Mepus,

12 0COOEHHOCTH CTPOEHUSI ¥ XUMUYEeCKHUX CBOWCTB, CIIOCOOBI TIOTyUeHHS
Y IpPYMeHeHye

13 PerteHue pacuéTHbIX 3a/jau Ha orpe/iesieHre MOJIeKY/IIpHOM (hOpMYJIbl

OpPraHUYeCcKOro BelllecTBa M0 MaCCOBBIM JI0/ISIM aTOMOB 3J/IEMEHTOB,
BXOZSIIMX B ero coctaB. CucTeMaTH3anysi ¥ 000011ieHre 3HaHUMH 110




TeMe

AJTKeHBI: TOMOJIOTUUeCKU psifi, 0biijasi hopMysia, HOMEHK/IaTypa,

14 3/IeKTPOHHOE Y IIPOCTPAaHCTBEHHOE CTpOeHHe MoieKys1. CTPyKTypHasi 1
Y LJMC-TPaHC-U30MepUs aJIKeHOB

15 dusnueckre U XMMHAUYeCKUe CBOWCTBA ajikeHOB. [IpaBuio 1
MapKOoBHUKOBa

16 Crioco0bI 1o/TyueHUst ¥ IPUMEHeHHe ajTKeHOB 1

17 [TpakTrueckast pabota Ne 1 110 Teme "TlonyueHue 3THIeHA U U3yUeHHe 1
€ro CBOUCTB"

18 Perienue pacuéTHbIX 3a/lau Ha OrpejiesieHre MOJIeKYIsipHON (OopMYJIbl 1
OpraHMYecKoro BelecTBa

19 AskaivieHbl: CONPSKEHHbIE, U30/TMPOBAHHbIE, KyMY/ITMPOBaHHBIE. 1
Oco6eHHOCTH 3/IEKTPOHHOTO CTPOEHMUSI

20 X¥MUHYecKre CBOKMCTBa COTPSDKEHHBIX JUEHOB 1

21 Crioco6bl 1o/TyyeHus ¥ IPUMeHeHre ajIKa[ueHoB 1
ANKUHBI: TOMOJIOTHYeCKUM psifi, 0b11iast popMysia, HOMEHK/IATypa,

22 3/1eKTPOHHOE U MPOCTPaHCTBEHHOE CTPOeHUe MOJIeKyJ, PU3ndeckue 1
CBOICTBa

23 XyMUUeCKre CBOMCTBA aIKWHOB 1

24 KauecTBeHHbIe peakliii Ha TPOWHYHO CBSI3b 1

25 Crioco0bsI rosiyueHUst ¥ IpUMeHeHne aTKUHOB 1

26 Pemmenne 3aau: pacyéThl 10 ypaBHEHUIO XUMUUECKOU peakLiiy 1

27 CucremMaTH3alis ¥ 000011IeHr e 3HaHUH TI0 TeMe 1
ApeHbl: rOMOJIOTYeCKUH psifi, 001iast hopmysia, HOMEHK/IaTypa.

28 ONeKTPOHHOE U MPOCTPAaHCTBEHHOE CTPOEeHMEe MOJIeKY/ OeH30/1a U 1

TOJTyO/1a, MX (pr3nUYecKre CBOMCTBA




29

XuMuryeckKre CBOMCTBA apeHOB: PeakLUU 3aMellleHust

XUMHUYECKHe CBOMCTBA dPEHOB: pedKlIMH MprucoearHeHns, OKUC/IEHUEe

30
romMoJioroB OeH3o0/1a

31 Oco6eHHOCTH XUMHUECKHUX CBOMCTB CTUPOJIA

3 PemeHne pacuéTHBIX 3a/lau Ha OrpeiesieHre MOJIEKY/ISIPHOM (POPMYJIbI
OpraHhYecKoro BellecTBa

33 Crioco6blI 1oJTyyeHus ¥ IPUMeHeHre apeHoB

34 'eneTnueckas CBA3b MeX/y pas3/IMYHbIMU K/laCCaMH YI/1eBOJOPOOB

35 PacuéTtbl o ypaBHeHUsIM XUMUUYECKHX peaklyi. CrucremaTu3anus U
000011IeHHe 3HAHUH 110 TeEMe

36 [MpupoaHbIii ras. [TonyTHbie HeTsIHbIE Ta3bl

37 KameHHbI# yrosib ¥ MPOAYKTHI ero repepaboTKu

38 Hedts 1 ciocobv!1 eé nepepaboTku. [IprmeHeHMe POAYKTOB
nepepaboTku HeTH

39 ['eHeTHueckas CBSI3b MeXKJYy pas/MYHbIMU KjlacCaMU yIJIeBOZOPO0B

40 I"anoreHorpousBoHbIe yIryieBoLOPOLOB: 3/IeKTPOHHOE CTPOeHue;
peaki[uu 3aMellleHus] rajioreHa

41 [elicTBue 1jes10uel Ha rajloreHnpon3BoJHbIe. B3anmoelicTBre
JiurajioreHaJKaHOB C MarHAeM Y [JUHKOM

42 CucremaTH3alys ¥ 000011IeHre 3HaHUH TI0 pa3zeny "YTieBoaopozb”

43 KonTtposbHast pabora no Teme "YT/1eBoj0po/b"
[TpenenbHBIE OJHOATOMHBIE CITUPTHI: TOMOJIOTUYECKUH psifi, 00IIast

44 dbopMyia, CTpoeHHe MOJIEKYJI, ©30MepUsi, HOMEHK/aTypa,
Kjaccudukanusi, pusryeckue CBOMCTBa

45 X¥MuHyeckre CBOMCTBA Npe/e/IbHbIX 0/JHOATOMHBIX CIIMPTOB




46 Cnioco6b! 1o/1yyeHust ¥ IpUMeHeHre 0IHOaTOMHBIX CITHPTOB

47 [TpocTeie 3¢upbl: HOMEHK/IAaTypa U U30Mepusi, 0COOEHHOCTH
¢du3MUeCKrX ¥ XUMUUECKHUX CBOMCTB

48 MHoroaToMHble CITAPTHI: 3THU/IEHIIMKO/Ib U TJIMLIEPUH, UX (hr3rdecKue
Y XUMHUYeCKre CBOMCTBa

49 Crioco0bsI rosiyueHUst ¥ IPUMeHeHHe MHOT0aTOMHBIX CITHUPTOB

50 ®eHoJ1: CTpOEHUE MOJIeKYIbl, (PHM3rYecKre CBOWCTBA. TOKCUUHOCTh
deHosa

51 XuMuyeckue cBoicTBa deHosa

52 CriocoObI rostyueHUst ¥ puMeHeHue (peHosa

=3 [TpakTrueckast pabota Ne 2. PerieHue 5KCriepMeHTaIbHBIX 3a/ay 110
Teme "CrupThl U PeHOosbI"

54 CucremMaTH3alis ¥ 000011IeHr e 3HaHUH TI0 TeMe
Anbaerupl ¥ KeTOHBI: 37IEKTPOHHOE CTPOeHHe KapOOHU/TBHOM

55 TPYIITBI; TOMOJIOTUYeCKHe psifibl, 0011iast (hopMyia, U30MepuUst 1
HOMeHK/IaTypa

c6 Anbferupl ¥ KeTOHbI: (pU3MUeCKre CBOMCTBA; peakLiuy
NIpUCOeJUHEeHHS

57 Peak1jum oKuc/IeHUs U KaueCTBeHHbIe peakL|UM anbJeru/ioB U KeTOHOB

58 CriocoObI 1oJTyueHUs ab/IETUIOB U KETOHOB

59 O/IHOOCHOBHBIE TIpe/ie/ibHble KApOOHOBbIE KUC/IOThI, 0COOEHHOCTH
CTPOEHUS UX MOJIEKY/T

60 Vi3omepusi 1 HOMeHK/IaTypa KapOOHOBBIX KUC/IOT, UX (pr3nuecKue
CBOICTBA

61 XUMHJecKre CBOWCTBA Npe/ieTbHBIX 0[HOOCHOBHBIX KapOOHOBBIX

KHUCJIOT




Oco6eHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHI. MHOrooOpasue

62
KapOOHOBBIX KHUC/IOT
Oco6eHHOCTH CBOMCTB: Helpe/e/bHbIX U apOMaTHUYeCKUX

63 KapOOHOBBIX, IMKAPOOHOBBIX, TH/IPOKCMKAPOOHOBBIX KUCJIOT.
I[MpescTaBUTe/N BBICIIMX KAPOOHOBBIX KUC/IOT

64 [ToHsiTe 0 MPOM3BOJHBIX KAPOOHOBBIX KUC/IOT

65 Crioco6blI 1o/1yyeHust ¥ IpUMeHeHre KapOOHOBBIX KHUC/IOT

66 Crno>kHble 3(UPBI: TOMOJIOTHUECKHH psifi, 0011jasi hopmyria, U3oMepHst U
HOMeHK/IaTypa

67 dusnyeckre U XMMUUeCKre CBOMCTBa 3(h1poB

68 PereHnie pacuéTHBIX 3a7au: 10 ypaBHEHHIO XUMUYECKOW peakLuH, Ha
orpejiesieHre MOJIEKYJISIPHOM (POPMYJIbI OpraHWYeCcKoro BelljecTBa

69 [MTpakTrueckast pabota Ne 3. PerieHue 5KcriepMeHTaIbHBIX 3a/ay 110
teme "KapboHoBbie kKucioTel. Co>kHbIE 3¢GUPHI"

70 JKupsl: cTpoeHue, pusnueckre U XMMHAYeCKHe CBOMCTBA (THpOJn3)

7 Oco6eHHOCTH CBOMCTB YKUPOB, CO/ieprKall{iX OCTAaTKU Herpe/e/IbHbIX
JKUPHBIX KMCJIOT. JKUPBI B IPUpOJe

7 Mbuia Kak COJM BBICIIUX KapOOHOBBIX KMCJIOT, X MOIOIIIee /IefCTBHe.
[TonsiTve 0 cuHTeTUUeCKUX MoroLIUX cpefcTBax (CMC)

73 'eHeTHUecKas CBSA3b YIJ1€BOJOPOJOB U KMC/IOPOJCOep Kalix
OpraHuuecKuX BelllecTB

74 PacuéTel N0 ypaBHeHUsIM XMUMUYECKUX peakLiii

75 Cucremarusanus 1 000011jeHre 3HaHUI 110 TeMe

76 OO611iast XxapakKTepyCTHKa yTIeBO/0B U K/lacCH(UKaLYs YIJIEBOZ0B
(MOHO-, IU- ¥ TI0JIMCaxapU/ibl)

77 MoHocaxapu/ipl: (pr3rueckrie CBOMCTBA U HaXOXK/eHKe B TIPUpoO/ie




78

HDI/IMEHEHI/IE [JIFOKO3bI, e€ 3HaueHHe B JKU3HeAeATe/IbHOCTH OPraHr3Md

,[[I/ICEIXapI/I,E[bII CdXdp03d, MdJIbTO3d M JIAKTO3d. HaXO)K,Z[EHI/Ie B IIpyUpoje

7 Y TIpUMeHeHre AucaxapujoB

80 [Monvcaxapuzibl: CTpOeHNEe MaKpOMOJIeKyl, hrU3nUecKre U XuMruJecKue
CBOMCTBA, IPUMEHEHUE

81 [MToHsiTHE 06 NCKYCCTBEHHBIX BOJIOKHAX

87 Pemenne pacueTHBIX 3a7iau Ha OIpeJie/ieHHe [J0/IM BbIX0/|a IPOYKTa
peakLjuu OT TeOpeTUYeCKH BO3MOXXHOTO

83 CucremaTH3alus ¥ 000011IeHre 3HaHWH TI0 pa3zeny

84 KonTtposnbHast pabora no Teme "Kuciopozcoaepskaliyie opraHuuecKye
coeTiHEeHUS"

a5 AMuHBIL: KmaccubUKaIys, CTpOeHHe MOJIeKYI, 001asi opmyiia,
130Mepusi, HOMeHK/IaTypa U (pu3rnyeckue CBOMCTBa

86 XuMunyeckue CBOMCTBa anni(aTrnyeckKux aMrHOB

g7 AHWMH: CTPOeHMe aHW/IMHA, 0COOEHHOCTH XUMHUECKHX CBOMCTB
aHWIMHa

88 Crioco6sI rosTyueHUst ¥ IpUMeHeHre aru@aTiyecKux aMUHOB

89 AMUHOKHCIOTBI: HOMEHK/IaTypa U u3oMepusi, pr3nueckre CBOMCTBA.
OTpenbHbIe TIPE/CTaBUTENN O-AMUHOKHC/IOT

90 XWMHJecKre CBOWCTBA aMUHOKUCIIOT, X OMOIOrHYecKoe 3HaueHre
aMUHOKMCIOT. CHHTe3 U TMZIPOJIN3 NIeNTUI0B

91 benku Kak MpUpPO/IHbIE TIOJIMMEPbI; CTPYKTYPhI Oe/TKOB

92 XuMuyeckue CBOMCTBa 6e/TKOB

93 A3oTcofeprKalue reTepoLMKIMUeckre coefuHenus. HykienHoBble
KHCJIOTBI: COCTaB, CTPOeHHe U OHoiornyeckasi posib

94 [TpakTrueckasi pabota Ne 4. PeltieHre 3KCIIepUMeHTA/TLHBIX 3a7au T10




TeMe "A30TCOeprKalle OpraHiueckue CoeJuHeHus "
95 [TpakTrueckast pabota Ne 5. PellieHue 3KCriepuMeHTaIbHbIX 3a7iau 110 1 1
TeMe "Pacrio3HaBaHue OpraHU4eCcKux coeJuHeHnun"
96 KonTtposnbHast pabota mo Teme "A30TcozepsKaliiie opraHuuecKkre 1 1
coeviHeHUS"
97 OCHOBHBIe MOHATUSI XUMUU BbICOKOMOJIEKY/ISIPHBIX COeJUHEeHUHN U 1
MeTO/Ibl UX CUHTe3a —II0/IMMepU3aLiys U MOJIMKOHAeH calus
98 [TnacTMaccel. Y Tunu3anus 1 repepaboTKa IiacTiKa 1
99 OJlacToMepbl: HaTypaJibHbIM CUHTeTUUeCcKHe Kayuyku. Pe3rHa 1
100 BosiokHa: HaTypa/nbHbIe, MUCKYCCTBEHHbIe, CUHHTeTHYecKue. [Tommepsl 1
CreLaabHOr0 Ha3HaueHusl
101 [MTpakTrueckast pabota Ne 6. PerieHue 5KcriepyMeHTanbHBIX 3a/ay 110 1 1
TeMe "Pacrio3HaBaHUe I171aCTMacC U BOJIOKOH"
102 O600111eHre U CHCTeMaTH3alysl M3yUeHHOr0 MaTepHaria 1o TeMe 1
"BBICOKOMOJIEKY/ISIpHbIE COeMHeHUs "
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3 6
11 KVZTACC
No KomuecTBo yacoB
n/ Tema ypoka B KonTtposibabie | IIpakTnuyeckue
n cero padoThI padoThI
1 Atom. CocTaB aTOMHBIX si7iep. XMMHUYeCKUN 371eMeHT. M30Torel 1
CTpoeHue 3/1IeKTPOHHBIX 000/104eK aTOMOB, KBAHTOBbIE UHC/IA 1
3 Krnaccudukaiyss XuMUUeCKHX 3/1eMeHTOB (S-, p-, d-, f-a/emeHThI) 1




4 PacripesiesieHrie 371eKTPOHOB T10 aTOMHBIM OpOUTA/ISIM

5 DJ1eKTPOHHbIe KOH(UIypaLii aTOMOB 3/IEMEHTOB B OCHOBHOM U
BO30Y>XIEHHOM COCTOSTHUM

6 OneKTpOHHbIe KOH(PUTYpaLMK MOHOB. D/IeKTPOOTPULIATe/IbHOCTh
[Teprognueckuii 3akoH U [leproanueckasi cucTeMa XMMUUeCKUX

7 snemeHTOB /1. V1. MeH/ieneeBa, CBSI3b C COBPEMEHHOW TeOprel CTPOeHUs
aTOMOB

8 3aKOHOMEPHOCTU U3MeHeHHsI CBOMCTB XUMUYECKUX 37IeMEeHTOB U
0Opa3yeMbIX UMU TIPOCTBIX U CJIOKHBIX BEIIeCTB I10 TPYIINaM U Mepruoiam

9 CucremaTH3alis ¥ 00001IeHe 3HaHUH TI0 TeMe

10 Buapbl xumMuuecko cBsi3u. MexaHu3Mbl 00pa30BaHUsl KOBaJIeHTHOM CBSI3U.
BopopogHas cBsizb. MeXxMoneKyJisipHble B3aMO/elCTBUS

1 BasieHTHOCTB U BajleHTHbIe BOSMOXXHOCTH aTOMOB. CB$I3b 3/7IeKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX TeOMeTPUYeCKUM CTPOeHUeM

12 IIpencraBneHrst 0 KOMITJIEKCHBIX COeTMHEHUSIX: COCTaB U HOMEHKJIaTypa

13 BeliectBa MOJ1eKy/ISIDHOIO YU HEMOJIEKYJ/IIPHOI'O CTpOeHUs1. TUribl
KPUCTA/I/TIMUECKUX PeLIeTOK ¥ CBOMCTBA BelleCTB

14 [Tonsatue o fucnepcHbIx cucremax. IlpescraBienre 0 KOJUIOMAHBIX
pacTBopax

15 VcTrHHBIe pacTBOPBI: HACBILeHHbIe U HeHaChIl|eHHble, PACTBOPUMOCTb.
Kpucrannoruaparsi

16 CriocoObI BbIpakeHHs1 KOHLIEHTPal[M1 PaCTBOPOB

17 Pelienue 3a/1au ¢ MCMO/Ib30BaHUEM TIOHSATUM "'MaccoBasi 10151
pPacTBOPEHHOIO BellecTBa", "MOJIIpHast KOHL[eHTpaLus'"

18 Knaccugukaiys 1 HoOMeHK/IaTypa HeOpraHiyeCKUX BelleCTB

19 Cucremarusanus 1 000011jeH1e 3HaHUI 110 TeMe




KonTponbHas pabota o Temam "CTtpoeHue atroma. [leproguueckuit

20 3aKOH Y [leprognueckas cucTeMa XMMUUeCKHX 31eMeHToB /1. U.
MengpeneeBa", "CTpoeHue BeljecTBa. MHOroobpasue BerrecTs"
Knaccugukanys XuMruueckrx peaklidi B HEOPraHUYeckou u

21 OpPraHUYeCcKOW XMMHUM. 3aKOH COXPaHEHMsI MacChl BEIlleCTB; 3aKOH
COXpaHeHUsl Y TIpeBpallleHUs SHepruu Npyu XUMHAYeCKUX peakLysxX

27 TenoBble 3¢ (deKThl XMMHUYeCKUX peakuil. TepmoxuMuueckue
ypaBHeHUs

73 BbruricsieHus o ypaBHeHUSIM XUMHAYECKUX PeakLiii U TePMOXUMUUECKUM
YPaBHEHUsIM

24 CKOpOCTh XUMUUECKOM peakLiiy, e€é 3aBUCMMOCTb OT Pa3IMUHBIX
(akTopoB. KaTanus 1 Kataam3aTopsl

25 I'omoreHHble U reTeporeHHble peakliuu

%6 [TpakTrueckast pabota Ne 1 110 Teme "BrusiHMe pa3MuHbIX (haKTOPOB Ha
CKOPOCTb XUMHUUeCKOH peakiuy"

27 Ob6patuMmble 1 HeoOpaTHMble peakL[Ui. XMMUUeCKOe pPaBHOBeCHe

)8 [Tpaktryeckast pabora Ne 2 1o Teme "BiusiHue pa3nuuHbIX (haKTOPOB Ha
T10JI0’KeHHe XMMHUUYeCKOro paBHOBecHs"

79 OnektponuTryeckas aucconuarusi. CUibHbIe U C1abble 371eKTPOJTUTHI.
CTerneHb Juccoldaliiu

30 VonHoe npousBesieHne Bogpl. Cpesia BOAHBIX pacTBOpPOB. BojopoaHblit
rokasatesb (pH) pactBopa

31 I'upponus cosneld. Peakijum, npoTeKarolye B paCTBOpPax 3/1€KTPOJIUTOB

19 [TpakTrueckasi pabota Ne 3 110 TeMe "XUMHUeCKHe PeaKI[UH B paCTBOpax
3J/IeKTPOTUTOB"

33 OKHCUTeTbHO-BOCCTAHOBUTE IbHBIE peakLiMi. Ba)kHelie oKucIuTenu




N BOCCTAHOBUTEJ/IN

34 MeTo/ 3/1eKTPOHHOTO (37IEKTOHHO-MOHHOT0) OaaHca 1

35 DJIEKTPOJIU3 PaCTBOPOB U PaCIl/IaBOB BEIeCTB 1

36 Pelienuve 3a/1au pas/mMuHbIX TUIIOB 1

37 Peruienue 3aau pa3iMuHbIX TUIIOB 1

38 CucremaTH3alus 1 0000111eHre 3HaHUH 110 TeMe " XUMHUUecKre peakiuy' 1

39 KonrposnbHast paboTa no Teme " XumMuueckue peakiu'” 1
[TonoxxeHve HemeTasnoB B [leproguueckoli cucTeMe XUMUUECKHUX

40 snemeHTOoB []. 1I. MeHziesieeBa 1 0COO€HHOCTU CTPOEHHS X aTOMOB. 1
dusnyeckre CBONCTBa HEMETAJIIOB

41 AnnoTtponusi HeMeTas/UIOB (Ha pUMepe KUCI0po/a, cepkl, hocdopa u 1
yriepo/ia)

42 Bogopog: nonyuenue, pusrnueckre U xumuueckre cBolicTBa. ['uapuibi 1

43 [anoreHsl: HaXOXK/JeHWE B TIPUPO/Ie, CIIOCOOBI MOTydeHus, hr3nueckue U 1
XUMUUeCKUe CBOMCTBA

44 ["aymoreHoBogopobl. BakHelie KUC/IOPOACOAepKallie CoeJMHEHNS 1
rajioreHoB

45 JlabopaTopHbIe ¥ TIPOMBIIIITIEHHBIE CTIOCOOBI TIOSTyYeHHUsT Ta/loTeHOB. 1
[IprMeHeHre rasoreHoB U UX COeUHEHUMN

46 [TpakTrueckasi pabota Ne 4. PeltieHre 3KCIIepUMeHTa/TILHBIX 3a7jau T10 1
Teme "['ajorens!”
Kucnopoa: mabopaTopHbie ¥ TPOMBILUIEHHBIE CTIOCOObI MOy YeHH s,

47 dusnueckre U xumMudeckue cBorictBa. O30H. [IpumMeHeHMe KUCI0poa U 1
030Ha

48 OKcuzbl U NepoKCU/bI 1

49 Pemrenue 3a7iau pa3/iMuHbIX TUTIOB 1




Cepa: HaxO’KJleHHe B MPUPO/ie, CIIOCOOLI rostyueHus, hru3ndeckre U

>0 XUMHUUECKHe CBOMCTBA

51 CepoBogiopo/i, CynbhuabI

5o Kucnopopcoaepskaiye coeiHeHust cepbl. OCOO0@HHOCTH CBOWCTB CepHOM
KUCJIOThI

53 [TpakTuueckasi pabota Ne 5. PeltieHre 3KcriepuMeHTa/ILHBIX 3a7jau T10
Teme "Cepa v eé coeguHeHUs"

54 A30T: HaxXOX/|eHHe B MTPUPO/ie, CIIOCOOBI MoTyueHus], GrU3nIecKue U
XUMUYEeCKUe CBOWCTBA. AMMHUaK, HUTPUJbI

ee Kucnopoacoaepaiue coeiuHeHnst a30Ta. OCOOEHHOCTH CBOMCTB
a30THOM KHCJIOThI

56 [TpumeHeHMe a30Ta U ero coefluHeHU. A30THbIe y100peH s

57 docdop: HaxKIeHMEe B TIPUPO/ie, CTIOCOOBI MoJTyUYeHus, hu3nuuecke u
XUMHAueckue cBoiictBa. Pochuel u GochuH

cg Oxkcuppl hocdopa, pochopcogepkaiime Kucaotel. Conu pochopHon
KUCJIOThI

59 [Tpumenenue pocdopa u ero coegunenmii. ochopHsle y100peHNs

60 [TpakTrueckast pabota Ne 6. PerieHue sKcriepyMeHTaIbHBIX 3a/ay 110
Teme "A30T u pocdop U ux coefuHeHUs"

61 Yrnepoj;: HaxoXJeHue B MPUPO/e, alyIoTPOIHbIE MOAU(DUKALIY;
bur3uUeckre U XMHUeCKHe CBOMCTBA, TpUMeHeH e

62 Oxkcup yraepoga(Il), okeup yrinepoga(IV), yronbHasi KUcioTa v eé conu

63 Perienue 3azau pa3siMuHbIX TUIIOB

64 Kpemnwii: HaXO)IiAEHI/Ie B TIPUPOJe, CII0Co0bI ToMydeHusi, pusnueckue U
XUMHUUYECKHe CBOMCTBA

65 Oxkcup kpemHusi(IV), KpeMHUeBasi KUC/I0Ta, CUJTUKAThI




[IpuMmeHeHre KpeMHUS U ero coejHeHui. CTeKIIo, ero rnosy4yeHve, BUbl

66 1
CTeKna

67 Perienuve 3a/1au pas/iMyuHbIX TUIIOB 1

68 CucremaTH3alis ¥ 00001eHre 3HaHuH 110 Teme "HemeTanbr" 1

69 KonTponbHast pabota o Teme "HemeTasnb" 1

70 AmnHanu3 pe3ysbTaToOB KOHTPOJIBHON pab0ThI, KOPPEKIUS OIIMO0K 1
[Tonoxxenue metanios B [lepuouueckoii cucteme XUMHUYECKUX

71 s1eMeHTOB. OCOOEHHOCTH CTPOEHHS 3IEKTPOHHBIX 000/I0UeK aTOMOB 1
MeTasl/ioB

7 O6muue ¢pusryeckre CBOWCTBA MeTa/l/IoB. [IpuMeHeHre MeTaslioB B ObITY 1
Y TEXHUKE

73 CruiaBbl MeTasuioB. Koppo3us meTanioB 1

74 Pemrenue 3a7au pa3/iMyHbIX TUTIOB 1

75 D/IeKTPOXUMHUUECKUI PsiJ] HAarlpsDKeHU MeTa/ioB. OO1iye criocoobl 1
T0JIyYeHHs] MeTaJl/IoB
OO61ast xapakTepyucThKa MeTanioB [A-rpymrisl [Teproanyeckoit cucTeMbl

76 XUMHAYECKUX 3/1eMeHTOB. HaTpuil U Kanuii: moaydyeHuve, pusnueckue v 1
XUMUUeCKUe CBOMCTBA, MPUMeHeHHe MPOCThIX BelleCTB U UX COeIMHEeHUN
OO01jast XxapakTepucTrka MeTasuioB ITA-rpymmb [TeproanuecKol CHCTEMBI

77 XUMHYECKUX 37IeMeHTOB. MarHuii 1 Ka/bLivii: rosyueHye, pusndeckre 1 1
XMMUUEeCKUe CBOMCTBA, MPUMeHeHUe MPOCThIX BeleCTB U UX COeMHEeHNH

78 JKécTKOCTh BOJBI 1 CTIOCOOLI €€ yCTpaHeHUs 1

79 AntoMuHuI: onydeHue, Gr3nyecKre U XUMUUeCKre CBOMCTBa, 1
NIpUMeHeHHe

80 AmdoTepHbIe CBOMCTBA OKCH/A U TH/IPOKCHIA a/TFOMUHUS, 1

T'MAPOKCOKOMILIIEKCHI a/TIOMHUHUA, UX IIDUMEHEHH e




81

Perienue 3a4a4 pd3/IMUHBIX TUIIOB

[TpakTrueckast pabora Ne 7. PellieHre 3KCriepUMeHTaIbHbIX 3a7iau 110

82 TeMe "MeTasuibl IJ1aBHBIX IOArpymmn"”

a3 OO611ast xapakTepyuCTUKa MeTalIoB oO0UHbIX TioArpyt (b-rpyrm)
[Tepuoanueckoii CUCTeMbl XUMHUYECKUX 37IeMEHTOB

84 dusnyeckre U XMMUUECKHe CBOMCTBA XpOMa U ero CoeIMHeHnH, UX
NIpUMeHeHHe

a5 Baxnenmme coeviHenust maprasua. [lepmanranat Kanus, ero
OKMCJIMTe/bHbIe CBOKWCTBA

86 du3nyecKre 1 XMMHUUYeCKHe CBOMCTBA »Kejle3a U ero CoeuHeHMH.
[TonyueHrie u MpUMeHeHUe CIJIaBOB Kese3a

87 dusnyeckre U XMMUUeCKHe CBOMCTBA MeJU U eé COeJUHEHUM, X
nipYMeHeHre

a8 dusnyeckre U XMMUUeCKHe CBOMCTBA LIMHKA U eT0 COeJUHeHUM, UxX
nipuMeHeHue. ['HAPOKCOKOMIL/IEKChI [IUHKa

89 [TpakTrueckasi pabota Ne 8. PeltieHre 3KCITepUMEHTA/ILHBIX 3a7au T10
Teme "MeTasTbl TOOOYHBIX TIOATPYTIT"

90 PerieHuve 3a/1au pasmMyuHbIX TUIIOB

o1 O600111eHNEe ¥ CHCTeMaTH3alysl U3yYeHHOT0 MaTepHrasa 1o TeMe
"Mertasuibl"

92 KonTponbHast pabota o Teme "MeTtanib"

93 AmnHanu3 pe3ynbTaToOB KOHTPOJIBHOM pab0ThI, KOPPEKIUS OIITMO0K

94 Posib xumun B 0becrieueHUM yCTOMUMBOTO Pa3BUTHS YeJIOBEUeCTBa.
[ToHsiTHe 0 HAyYHBIX METO/IaX UCC/Ie0BaHKSI BelleCTB

95 HayuHble MPUHLIMITBI OpraHU3alMi XMMAYeCKOT0 TIPOU3BO/ICTBA.

HpOMbIH_I]'[eHHBIe CITIOCOOBI MnoJsiyueHusa BAXKHEMIIINX BelleCTB




96 XUMHUUeCcKoe 3arpsis3HeHHe OKpY Karollel cpeibl ¥ ero Noc/aeCTBUS 1
97 XWMUA U 3710pOBbe YesioBeKa. JIekapCcTBeHHble CpeficTBa 1
98 Xumust vy, Posis XvMuy B 06ecrieueHnH TUITIeBoi 0e30MacHOCTH 1
99 KocmeTtnueckue v napromepHsle cpeictBa. beiToBas xumust 1
100 XuMus B CTPOUTe/ILCTBe. BaykHelle CTpOUTe/IbHbIE U 1
KOHCTPYKLIMOHHBIE MaTeprasbl
101 XuMHUS B Ce/IbCKOM X03s1icTBe. OpraHnyeckye U MUHepasbHble 1
yAo0peHus
102 Cucremaru3anus 1 000011[eH1e 3HaHUH 110 TeMe 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATE/IBHOI'O ITPOLJECCA

OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /151 YHEHUKA
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