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1.BBenenne

Pabouas nporpamMma mno ydeOHomy mnpeamery «Xumusi» 10-11 kimacc mpeamerHas
o0nacth «EcTecTBeHHbIE HAayKu» COCTaBj€HAa B c0O0TBeTcTBHHM ¢ TpeboBaHusiMu OPI'OC
cpenHero oomero oOpa3zoBanus, OCHOBHOW 00pa3oBaTeIbHON MPOrpamMMBbl CPEIHETO
obOmero o6pazoBanuss (MOAY «l'umnHazus Anekcanapa ['puna» r. KupoBa u Ha
OCHOBenpumepHou npozpammul 10 xumuu (Ilpumepnas ocnoenasa oopazoeamenvnan
npocpamma (00oopeno DedepanvHvim yueOHO—-MemoouvecKkum o00veouHeHuem no
o6uwemy oopazoeanuio. Ilpomokon 3acedanus om 28 urons 2016 2. Ne 2/16-3)

B coorBercTBMH ¢ y4eOHBIM IUIAaHOM [HMMHA3uM XuUMHUS HA JaHHOM YpPOBHE
oOpaszoBanus u3ydaercs B 11 kmaccax (Ha 6a3o0BoM ypoBHE) 68 uwaca 6 200, 2 uaca ¢
Heoleio.

VY4eOHUKHU:

Xumus. 10 kimacc: yueOHUK AJ1s 0011e00pa30BaTEIbHbBIX YUPEKICHUN
(I'.E. Pym3utuc, ®.I'. ®enpaman) — M. Ilpocsemenue, 2010.

Xumus 11 knacc: yueOHUK A1 00111€00pa30BaTeNbHBIX YUPEKICHUN
(I'.E. Pynsutuc, ®.I'. ®enbaman) — M. Ilpocsemnienue, 2010



2.1lnanupyemble pe3yJbTaThbl OCBOeHHsI y4eOHOro mpeamera «Xummus» (10-11
KJace) -

N3y4yenue XuMHuHu B CpeIHel HIKOJE JAE€T BO3MOXKHOCTD!

1) mOCTHYD CJAEAYIOMUX JJUYHOCTHBIX Pe3yJbTaTOB:

o OCO3HAHUE POCCUMCKON rpaxaaHCKOW UACHTUYHOCTH, MaTPUOTHU3MA, YBAKECHUS K
CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Iiepea POauWHOM, TOpIOCTH 3a CBOM Kpaw,
cBoro PosiHy, mpoInioe u HacTosIee MHOTOHAIIMOHAIBLHOTO Hapoaa Poccun, yBakeHust
rOCYJJapCTBEHHBIX CUMBOJIOB (repO, ¢iar, rTuMH);

o c(hOpMUPOBAHHOCTh TPAXKJIAHCKON MO3UIMM KAaK aKTUBHOT'O U OTBETCTBEHHOTO
YJIeHa POCCUHCKOro oOIIEecTBa, OCO3HAIOMIEr0 CBOM KOHCTUTYLIMOHHBIE IIpaBa U
00S3aHHOCTH, YB@XXAIOUIETO 3aKOH M MPaBONOPANIOK, OOJaJaroliero YyBCTBOM
COOCTBEHHOTO  JIOCTOMHCTBA, OCO3HAHHO NPUHUMAIONIIETO  TPaJUIMOHHbBIC
HaIlMOHAJbHBIE U O0IIEYETOBEYECKUE TYMAaHUCTUUECKUE U JICMOKPATUUECKUE IICHHOCTH;
o TOTOBHOCTH K CITyKeHHI0 OTEUeCTBY, €0 3allNTeE;

o c(hOopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha IHAJIOTE KYJIBTYP, & TAKKE
pasnu4HbBIX  (GOpM  OOIIECTBEHHOTO CO3HAHMWS, OCO3HAHME CBOETO MecTa B
MOJIUKYJIBTYPHOM MHUPE;

o c(hOpMUPOBAHHOCTh OCHOB CAMOPA3BUTHUS M CAMOBOCIIMTAHUS B COOTBETCTBHH C
00111eueTOBEYECKUMHU IIEHHOCTAMH U UjcaiaMu IPakIaHCKOTO 0OIIECTBA; TOTOBHOCTh U
CIIOCOOHOCTH K CAaMOCTOSITETIbHOM, TBOPUYECKON M OTBETCTBEHHOM JESATEIHHOCTH;

o chOpPMHPOBAHHOCT, OCHOB  TOJIPAHTHOTO CO3HAaHWA U  TIOBEJCHUS B
MOJIUKYJIBTYPHOM MUpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTU JMAJIOT C APYTUMU JIIOJIBMH,
JOCTUTaTh B HEM B3aMMOINOHUMAHMS, HAXOJUTh OOIIME IeJIM U COTPYIHUYATH JUISl UX
JOCTHXKEHUSI, CIIOCOOHOCTh MPOTHUBOCTOSITH MICOJOTHH SKCTPEMH3Ma, HAlMOHAIN3MA,
KCeHO(hOoONH, JTUCKPUMUHALIMA TIO  COIMAJIbHBIM,  PEIIUTHO3HBIM,  PACOBBIM,
HAllMOHAJBHBIM MIPU3HAKAM U APYTUM HETaTUBHBIM COLIMAIBHBIM SIBJICHUSM;

o HaBBIKM COTPYJHHUYECTBA CO CBEPCTHUKAMH, JE€TbMH MJAIIIEr0 BO3pacTa,
B3POCJIBIMHU B 00pa30BaTEIbHOM, OOIIECTBEHHO TMOJIE3HOH, YIeOHO-HCCIIeI0BATEIILCKOM,
IPOEKTHOM U APYTUX BUJAX ACATEIbHOCTH;

) c(hopMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS U IOBEJICHUS Ha OCHOBE YCBOCHHMS
00II€YETIOBEUYECKUX LIEHHOCTEN;
° TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, Ha

MPOTSHKEHUU BCEU KU3HM; CO3HATEIBHOE OTHOUIEHHWE K HEMPEPHIBHOMY OOPa30BaHUIO
KaK YCJIOBHUIO YCHIEITHON MPOQECCHOHATBHON U 00IIECTBEHHOM eI TeIbHOCTH;

o ACTETUYECKOE OTHOLIEHWE K MHpY, BKJIIOYas 3CTETHUKY ObITa, HAy4HOrO U
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHU;
o MPUHATHE U pealu3alus LIEHHOCTEH 3I0pOBOro M 0O€30MacHOro odpasa >KU3HU,

noTpeOHOCTH B (DU3MYECKOM CaMOCOBEPIIICHCTBOBAHUM, 3aHATHUSAX CIIOPTHUBHO-
O3JI0POBUTEIIBHON  JI€SITEIbHOCTBIO, HENPUATHE BPEIHBIX NPUBBIYEK: KYPEHHS,
ynoTpeOJeHUs aJIKOT0J1sl, HAPKOTHUKOB;

o OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (U3UYECKOMY U
MICUXOJIOTUYECKOMY 3JI0POBBIO, KaK COOCTBEHHOMY, TakK W APYrUX JIOJed, yMEHUE
OKa3bIBaTh NIEPBYIO ITOMOIIb;



o OCO3HAHHOCTb BbIOOpa Oyaymied mnpodeccuu U BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX KU3HCHHBIX TJIAHOB; OTHOIIICHHUE K TPO(ECCHOHATLHOM AeATETHPHOCTH KaK
BO3MOXHOCTH YYacTHsl B PENICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBCHHBIX,
0OIIeHAIIMOHAIBHBIX MTPOOJIEM;

o c(OPMHPOBAHHOCTh  JKOJOTMYECKOTO  MBINUICHUS, TOHWUMAaHUS  BIIHSHUS
COIMAITEHO-3KOHOMHYECKHUX TIPOIECCOB Ha COCTOSTHUE TIPUPOTHON U COIIMATIBHON CPE/IbI;
MPUOOPETEHHE OIBITAa KOJIOTO-HAIIPABICHHOM JIEITeILHOCTH;

o OTBETCTBEHHOE OTHOIIIEHUE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TIPHHSITHS
LIEHHOCTEN CEMEUHOM KU3HMU.

2) MOCTHYb CJAETYIIIAX MeTaNnpeIMeTHBIX Pe3yJIbTATOB:

o YMEHHSI CaMOCTOSITEIbHO ONPEAENATh LEIH JESITEIbHOCTH U COCTABIATH IUIAHBI
NEATENBbHOCTH;, CaMOCTOATEILHO OCYHIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NEATENbHOCTD; KCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI [T JOCTHUKEHUS TTOCTABICHHBIX
nejae W peanu3alud IUTAaHOB JEATENbHOCTU, BBIOMpATh YCIEIIHBIE CTPAaTeTUU B
Pa3IMYHBIX CUTYAITUsX;

o yYMEHUS MPOAYKTUBHO OOIIATHCS U B3aUMOJICCTBOBATH B MPOIIECCE COBMECTHOM
NeSATeNIbHOCTH, YYHUTHIBATh MO3UIIMHU JAPYTUX YUYACTHUKOB JEATEIBHOCTH, d(PHEKTUBHO
paspemiatb KOH(QIUKTHI;

o BJIAJ/ICHUS HABBIKAMU MMO3HABATEJIbHOU, YU4eOHO-UCCIIEA0BATEIILCKON M TTPOCKTHOM
JeSTENHbHOCTH, HaBBIKAMHU pa3penieHusi MmpodsieM; TOTOBHOCTH M CIIOCOOHOCTH K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PELICHHS NPAKTUYECKUX 3a7ad, NMPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,

o TOTOBHOCTM ¥ CIIOCOOHOCTM K  CaMOCTOATENbHOM  MHGOPMAIMOHHO-
MO3HABATEIBHON JIESITENIbHOCTH, BJIQJCHHUS HABBIKAMHM TOJy4YeHUS HEOO0XOAUMO
uHGOpMAIIMK W3 CJIOBAaped pa3HbIX TUIIOB, YMEHHS OPUEHTHUPOBATHCS B PA3ITHUHBIX
UCTOYHUKAX MH(DOPMAINH, KPUTHUECKH OLIEHUBATh M MHTEPIIPETUPOBATH HH(OpMAIHIO,
MOJIYYaEMYIO U3 PA3JIUYHBIX HCTOYHUKOB,;

o YMEHHS HCIOIb30BaTh CpPEICTBa WH(GOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
texHoioruit (manee - WKT) B pelieHUM KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX U
OpraHW3allMOHHBIX 3a7ad ¢ CcoONoeHneM TpeOOBaHUN DSPrOHOMUKH, TEXHUKU
0e30MacHOCTH, THTHUEHBI, PEeCypcocOepeXeHus, MPaBOBBIX M ITUYECKUX HOPM, HOPM
nH(pOpMATMOHHON 6€30TIaCHOCTH;

L4 YMCHUA  OIPCACIIATL HA3HAUYCHHC U (bYHKI_[I/II/I Pa3IMYHbBIX COLMAJIBbHBIX
HHCTHUTYTOB,

L4 YMCHUA CaMOCTOATCIIBHO OLICHHUMBATHL WM IIPHHHUMATh PCHICHHA, OIPCACIAIOIINC
CTPAaTCruro NMMOBCACHHUA, C YUCTOM I'PAKAAHCKUX K1 HPAaBCTBCHHBIX I_[eHHOCTeI\/II;

L4 BJIaACHUA A3BIKOBBIMUA CPCACTBAMU - ACHO, IOTUYIHO U TOYHO H3JIaraTb CBOIO TOUYKY
3PpCHH:A, UCIIOJIb30BATh AACKBATHBIC A3BIKOBBLIC CPCACTBA,

L4 BiIaaCHUsA HaBbIKaMH MO3HABATEILHOU pe(bHeKCI/II/I KaK OCO3HaHH:A COBCPHIACMBIX

I[GﬁCTBHﬁ N MBICIIMTCIBbHBIX ITPOOCCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, I'paHuIL CBOCTO
3HAaHUA U HC3HAHMA, HOBBIX IIO3HABATCIIbHBIX 3a1a4 U CPCACTB UX AJOCTHIKCHHUA.



3) MOCTHYB CJAeTYIOINX MPeIMETHBIX Pe3ybTATOB (60a30BbIii YPOBEHbD):

I[lnannpyemsble Ooyuawmuiicss Hayuntcs (npedocmasnenst OOII COO 00) Ooyuaromuiicst
pe3yJbTaThl MOJIYYUT BO3MOKHOCTh
(npeocmasnenvrt ®IOC HayuuThcs (npedcmagnenvt OOI1
Cco0) C00 00)

c(OpPMHUPOBAHHOCTH —  packpbIBaTh Ha MpUMepax pojib XUMUU B (GOPMUPOBAHUM COBPEMEHHON HAyYHOU —  ULTIOCMPUPO8aAmb Ha
MIPEJCTaBICHUI O MECTE KapTUHBI MUpa U B IPaAKTUUYECKON AESITEIbHOCTH YEJIOBEKa; npumepax cmawnoenenue u
XAMHUHU B COBPEMEHHOU —  JEMOHCTpPHUpOBaThb Ha NpPHUMEpPaX B3aUMOCBS3b MEXIY XUMHEH W JPYTUMU | 9680I0YUI0  OPSAHUYECKOU XUMUU
HAyYHOH KapTHUHE MUPA; €CTECTBEHHBIMU HayKaMH; KaK — Hayku  Ha  pA3IUYHbIX
MMOHUMaHHUE POJIH XHUMUH B —  packpblBaTh Ha NpHUMepax IOJIOKEHUS TEOPUH XUMHMUYECKOTO CTPOCHUS | UCHOPUUECKUX amanax ee
dhopmupoBanuu kpyrosopa | A.M. bytieposa; pazeumusi;
1 (QYHKIIMOHATIBHOU — noHMMath ¢uznueckuit cMoica Ilepuonnyeckoro 3akona J[.W. MenneneeBa u Ha —  UCNOTb308aMD MemoOobl
IrPaMOTHOCTH Y€JIOBEKa €ro OCHOBE OOBSICHATH 3aBUCUMOCThH CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00Pa30BaHHBIX | HAYYHO2O NO3HAHUSL npu
IUTSL pEIIeHUS VMU BEUIECTB OT 3JIEKTPOHHOTO CTPOEHHS aTOMOB; 8bINOTHEHUU NPOEKMO8 U y4eOHO-
MPAKTUIECKUX 3314 —  OOBACHATH MPUYUHBI MHOTOOOpAa3Hs BEUIECTB HA OCHOBE OOIIMX MPEJICTABICHUN | ucciedosamenvckux — 3aday — no
BIIaJICHHE 00 UX COCTaBe U CTPOEHUH; U3yYeHulo  ceolcms,  Cnocobos
OCHOBOIIOJIAr AOLTUMHU — TPUMEHATh INpaBWJIA CHUCTEMATUYECKON MEXIYyHapOJHOM HOMEHKJIATYpbl KakK | HOAyYeHus U  pacno3HABAHUS
XUMUYECKUMU CpeACTBa Pa3INYEHUS U UICHTU(UKALMH BELIECTB [0 UX COCTABY U CTPOCHHUIO; Op2aHUYECKUX 8eujecme;
MOHATUSAMH, TEOPHIMH, —  COCTAaBJISATh MOJIEKYJSIPDHBIE U CTPYKTYpHbIE (POPMYJIbl OPraHUYECKUX BEILIECTB —  00vAcCHAMb  npupooy U
3aKOHaMH U Kak HocuTesed uH(popMaly O CTPOEHUH BEILIECTBA, €0 CBOMCTBAX U MPHUHAMIECIKHOCTU | CHOCOObL 00pA308AHUA XUMUYECKOT
3aKOHOMEPHOCTIMU; K OIPEAETICHHOMY KJIACCy COEJUHEHUM; C6A3U:  KOBANEHMHOU (NONAPHOLU,
YBEpEHHOE 0JIb30BAHNE —  XapaKTepHU30BaTh OPraHUYECKHE BELIECTBA [0 COCTaBY, CTPOCHUIO U CBOWCTBAM, | HENOAAPHOL), UOHHOL,
XUMUYECKOH yCTaHaBJIMBaTh NPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY IAaHHBIMU XapaKTEPUCTUKAMU | MEmaiiuieckol, 8000POOHOU — C
TEPMUHOJIOTHEN 1 BEIECTBA; yenvio onpeoeneHus XUMU4eckot
CHUMBOJIMKOH; — TNPUBOJUTH IPHUMEPbl XUMHUUYECKUX PEAKLUUH, PACKPHIBAIOIIUX XapaKTEPHBIE | AKMUBHOCU GeUjecme;

BJIaJICHUE OCHOBHBIMHU
METO1aMH HAy9HOTO
MIO3HAHUS,
UCTIOJIb3YEMBIMHU B XHMUH:
Ha0Jro/IeHNe, ONMCaHue,
U3MEpEeHue, SKCIIEPUMEHT;
yMeHue 00pabaTeIBaTh,
OOBSICHATB PE3yJIbTATHI

CBOMCTBA THIIMYHBIX INPEACTABUTEICH KIACCOB OPraHMYECKHX BEIIECTB C IEIBI0 HMX
uAeHTUDHUKAIMHA 1 0ObSICHEHUS 00JaCTH IPUMEHCHHUS;

—  NPOTHO3MPOBATH BO3MOKHOCTH MPOTEKAHHS XMMHUYECKMX PEaKIMii Ha OCHOBE
3HAHWHA O THUMAaX XHMHUYECKOW CBSI3W B MOJICKYJaX pPEArcHTOB M HMX PEAKI[HOHHOM
CIIOCOOHOCTH;

—  HCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUM U XUMHUYECKUX CBOMCTBaX BEIICCTB
JUTs1 0€30TIaCHOTO TIPUMECHEHUS B IPAKTHUECKOM JCITEIIBHOCTH;

—  ycmauaeiugams
2CHEMUYECKYI0  CB8S13b  MedHCOY
KIACCAMU OPeAHUYECKUX Beuecms
07151 0O0CHOBAHUSL NPUHYUNUATILHOUL
803MOJICHOCMU NOLYYEeHUs.
OpeaHUYEeCKUX CcoeOuHenull
3A0AHHO20 COCMABA U CIMPOCHUSI,




I[lnanupyemsble Ooyuawmuiicss Hayuntcs (npedcmasnenst OOII COO 00) Ooyuawomuiicst
pe3yJbTaThl MOJIYYUT BO3MOKHOCTh
(npeocmaenenvt @®IoC HayuMThCcs (npeocmasnensvt OOI1
C00) C00 00)
MIPOBEJICHHBIX OIBITOB U —  TPHUBOJUTH MPUMEPHI MPAKTUICCKOTO UCTOIH30BAaHUS MPOIYKTOB MEePepadOTKH —  ycmauaeaugams

J€JIaTh BbIBOJbI,
T'OTOBHOCTB U
CIOCOOHOCTH MPUMEHSATH
MCTOAbI ITIO3HAHUWA ITPU
PEIICHNH MPAKTHUYCCKUX
3aj1a4

c(hopMUPOBAaHHOCTH
YMEHHUS 1aBaTh
KOJIMYECTBEHHBIE OIICHKU
Y IPOBOJUTH PacyeThl MO
XUMHUYECKUM (hopMmynaM u
YpaBHEHUSIM

BJIJICHHUE TTPaBUIIAMHA
TEXHUKHU 0€30ITaCHOCTH
MIPH MCIIOJIb30BAHUN
XHMHYECKUX BEIIECTB

c(hopMUPOBaAHHOCTH
COOCTBEHHOH MO3UIINH T10
OTHOIIICHUIO K
XUMHUYECKOH
nHpopManuu,
MOJIy4aeMOil U3 pa3HbIX
HCTOYHHUKOB

HepTH W TPHUPOJHOTO Tra3a, BBICOKOMOJIEKYJSPHBIX COCIWHEHHH (MIOJMATUJICHA,
CHHTETHYECKOTO KaydyKa, alleTaTHOTIO BOJIOKHA);

- IMPOBOAWTL OIIBITBI IO PACHO3HABAHUIO OPraHUMYCCKUX BCIICCTB: TIIMLCPHHA,
YKCYCHO#M KHCIIOTBI, HETPEICIbHBIX JKHUPOB, TIIIOKO3bI, Kpaxmaia, OCJIKOB — B COCTaBe
MUIICBBIX IMTPOAYKTOB U KOCMETUYCCKUX CPCIACTB,

— BJIaJIeTh TNpaBWIaAMH U TpueMamMu Oe30MacHON paboThl C XUMHUYECKUMHU
BEIl[ECTBAaMHU M JIADOPaTOPHBIM 000pYI0BaHHEM;

- YCTaHaBJIMBATh 3aBHCHMOCTH CKOPOCTH XUMHYECKOH pC€akiyun W CMCIICHUA
XAMHYECKOTO PAaBHOBECHS OT Ppa3jM4YHbIX (AKTOPOB C IENBI0  OTpEIe/ICHHs
OIITUMAJIBHBIX YC.]'IOBI/II\/’I MIPOTCKAHUSA XUMHUYCCKUX ITPOLECCOB,

—  IPUBOJUTH MPUMEPHI THAPOJIN3a COJICH B TOBCEIHEBHOM KHU3HU YEIOBEKA;

- OPHUBOIUTH IMMPHUMEPBI OKHUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ B IIpUPOJE,
MPOU3BOJICTBEHHBIX IPOIECCAX U KU3HEACSITEIILHOCTH OPTaHH3MOB;

—  TIPHBOJUTH NPUMEPBI XUMHUYECKUX PEAKIUil, pACKPBIBAIOIIIX OOIINE XUMUYCCKHE
CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB H HEMETAILIOB,

—  TIPOBOJHTH pacyeThl Ha HAX0XKJICHUE MOJICKYIISIPHON (GOPMYJIBI YIIIEBOI0POIA MO
HOPOJIYKTaM CTOpPaHUsT M IO €ro OTHOCHUTEIBHON IUIOTHOCTH M MAacCCOBBIM JIOJISIM
AJIEMEHTOB, BXO/SILIUX B €0 COCTAB;

— BIQJETh MpaBWIaMd O€30MacHOro OOpalIeHUs C CIKUMH,
TOKCHYHBIMU BEIIECTBAMHU, CPEACTBAMU OBITOBOI XMMUWY;

—  OCYIIECTBJISITH ~ MOMUCK  XMMHYECKOH  HMHpoOpMamMu MO
UIeHTU(UKATOPAM, CTPYKTYPHBIM (OpMyliaM BEILECTB;

— KPUTHYECKH OICHUBATh M HHTEPIPETHPOBATh XUMHYECKYI HH(OpMaLHIo,
COJICPIKAIIIYIOCS] B COOOLICHUSIX CPECTB MaccoBoi mHpopMalmu, pecypcax MurepHera,
HAYYHO-TIOMYJISIPHBIX CTAaThsIX C TOYKU 3PCHHS €CTECTBEHHO-HAYYHOUW KOPPEKTHOCTH B
LEJISIX BBISIBJICHUS OLIMOOYHBIX CYXICHUH U GOPMUPOBAHUS COOCTBEHHOH MO3UIINY;

— TpPeACTaBIATH MYTH peIleHHs TIOOANBHBIX TMPOOJIEeM, CTOSIMIMX TIepe.
YeJI0BEYECTBOM: IKOJIOTUIECKUX, JHEPTETUIECKUX, CHIPHEBBIX, H POJIb XUMHH B PEIICHUH
9THUX NMPOOJIEM.

roprouymMmu H“

Ha3BaHUAM,

83AUMOCEA3U MeHCOy Dakmamu u
meopueti, NPUYUHOU U C1e0CmBuUem
npu aumanuze npooIeMHBIX
cumyayuil u 0bocHo8aHUU
NPUHUMAEMBIX PeueHUll HaA OCHO8e
XUMUYECKUX 3HAHUL.




3.Conep:xkanue y4eOHOro npeamera « XuMHus»

B coomsemcmeuu ¢ @I'OC COO xumusi modicem uzyiamocsi Ha 6A3080M U yeayOIeHHOM YPOBHSIX.

H3zyuenue xumuu Ha 6a3080M ypoeHe OPpUEHMUPOBAHO HA 0becneyeHue 00ueodpaz08amenbHol U 00WEKYIbMYPHOU NOO20MOBKU
8bINY CKHUKOB.

Cooepoicanue 6a306020 Kypca no3eoisiem packpvlmb 8edyujue uoeu U omoeabHble NOJONCEHUS, BANCHbIE 8 NOZHABAMENLHOM U
MUPOBO33PEHUECKOM OMHOWEHUU. 3A8UCUMOCTIb CEOLICIE BeULeCNE OM COCMABA U CMPOEHUSL; 00YCIIOBIEHHOCTb NPUMEHEHUs. BeUleCE
UX C8OUCMBAMU, MAMEPUATbHOE eOUHCMBO HEOPSAHUYECKUX U OP2AHUHECKUX 8eUleCmE, 803PACMAlowds poib XUMUU 8 CO30AHUU HOBBIX
JIeKapcme 1 Mamepuanos, 8 SKOHOMUU CbIPbsl, OXPaHe OKpYicarouell cpeobi.

Ipumepnas npoepamma yuebHoco npeomema «Xumusy COCMABIEHA HA OCHOBE MOOYIbHO2O NPUHYUNA NOCMPOCHUsL YUueOHO20
mamepuana, He onpeoesisien Koau4ecmeo Yaco8 Ha usydenue yueOHo2o npeomema u Kiaccol, 8 KOMopulx npeomenm Modicem u3y4amaoscs.
Kypcueom 6 npumepHbix yueOHbIX RPOZPAMMAX BbLOCTICHBL ITIEMEHMbL COOCPHCAHUS, OMHOCAUUECA K Pe3YAbmMamam, KOmopvim
o0yuarouuecs «noayHam 603MONCHOCHb HAYUUMbCA).

Ipumepnas npoepamma yuumvléaem 603MONCHOCb NOJIYYEHUs 3HAHULL 8 MOM HUCIe Yepe3 NPAKMmu4ecKyro oesmeibHocms. B
npospamme COoOepICUMCs NPUMEPHBII nepedeHb npakmuieckux pabom. Ilpu cocmasnenuu paboueil npoecpammul yYuumeib 6npase
8vlOpamsb U3 nepeuHs pabomel, KOMopvle cuumaem Haubolee YeiecooOpasHviMu, ¢ YYemomM HeoOX00UMOCHU OOCMUICEHUS
npeoMemubix pe3yibmanmos.

ba3oBblil ypoBeHb
OcHoBbl opranudeckoi xumuu (10 kaacc)
1.Teopusi XMuMHY€ECKOI0 CTPOCHUSI OPrannyecknx coequnennii A.M. bytieposa
(3 yaca)

[TosiBnEeHHE U pa3BUTHE OPraHUYECKOW XMMHUM Kak Hayku. [Ipenmer opranmyeckod XuMuu. MecTo U 3HaU€HUE OPraHUYECKOU
XUMHH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOECHHE KaK MOPSIIOK COETMHEHHS] AaTOMOB B MOJIEKYJIE COIJIACHO UX BaJI€HTHOCTU. OCHOBHBIE MMOJI0KEHUSI TEOPUH
XUMHUYECKOTO CTPOEHHUSI OpPraHMYyecKux coenuHeHuid A.M. byrtnepoBa. YTiepoaHbIN CKEJIET OpraHu4ecKOod MoseKysibl. KpatHocTs
XUMUYECKOU CBSI3U. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XUMHUYECKOTO CTPOCHUS MOJIeKyJl. 3oMepusi U u30MephI.

[lorsitne o QyHkuonanpHoN rpymnme. [lpuHnUNB KIaccudukamuu OpraHudeckux coeauHeHud. CucreMaTudeckas
MEXIyHapOIHAass HOMEHKIIATypa U MPUHITUITEI 00pa30BaHUs Ha3BaHUN OPTraHUYECKUX COCTUHEHUH.
2.¥Yraesoaopoanbl (13 yacos)



Ankanbel. Cmpoenue monexyiol memana. I'omonorndeckuii psja ankaHoB. ['omosoru. Homenkiarypa. M3omepust yriaepoaHoro
CKelleTa. 3aKOHOMEPHOCTH H3MEHEHHS (PU3MUECKUX CBOMCTB. XUMHUUYECKHE CBOMCTBAa (Ha MpUMEpEe METaHa W 3TaHa): peakiuu
3aMelleHus (TaJIoreHUPOBAaHUE), NETUAPUPOBAHUS KaK CIIOCOObI MOJYyYEHHS BAKHEHMIIMX COEIUHEHUN B OPraHMYECKOM CHHTE3E.
['openne meraHa kKak OJWH U3 OCHOBHBIX MCTOUYHHMKOB TEIUIa B MPOMBIIUICHHOCTH W ObITYy. HaxoxkneHue B mpupoje U NpUMEHEHUE
anKaHoB. [lonamue 0 YUKI0aIKaAHaXx.

Ankensl. Cmpoenue monexkyavl smuiena. I'oMmonornueckuil psaa ankeHoB. HomeHnknatypa. M3omepust yrinepogHoro ckenera u
MOJIOKEHUS] KPATHOM CBSI3M B MOJIEKYyJie. XMMUYECKUE CBOMCTBA (HA MPUMEpPE ITUJICHA): PEaKLMU IPUCOETUHEHUS (TaJJOr€HUPOBaHMe,
2uopuposaHue, TUApATAIUs, 2UOPO2ALOceHUPOBaHUe) KaK CIOCO0 MoydeHUs (YHKIMOHATBHBIX IPOU3BOAHBIX YIJIEBOJIOPOJIOB,
ropenusi. [lomumepuzanus 3TuieHa Kak OCHOBHOE HAIpaBJIEHUE €ro UCHOoJib30oBaHUs. [lonnaTuiaeH Kak KpYMHOTOHHAKHBIA MPOTYKT
XMUMHYECKOro NMpou3BoJicTBa. [Ipumenenue stuieHa.

Ankanuensl u kayuyku. [loHarue o0 ankaaueHax Kak yrieBoJ0poJax ¢ AByMs JTBOMHBIMU CBs3siMH. [lommMepusanius TUBUHUATIA
(6byraguena-1,3) kak croco0 MoJIydyeHUs CHHTETHYECKOT0 Kayuyka. HaTypanbHbIi U CHHTETUUECKUN KayuyKu. Bynkanu3zamus kaydyka.
Pe3una. [IpuMeHeHue kayuyka u pe3uHbI.

Anxunbl. Cmpoenue monexynvl ayemunena. I'omonornyeckuid psj ankuHoB. Homenknarypa. M3oMmepus yriepoHOTO CKeneTa u
MOJIO)KEHUSI KpaTHOM CBsI3W B MoJjiekysie. XHMHYECKHME CBOMCTBa (HA TpUMepe aleTHIIeHa): peakluu MPUCOCTUHEHUS
(rajmoreHupoBaHue, cudpuposanue, TUIpATAIUS, 2UOPO2ATIO2EHUPOBAHUE) KAaK CIIOCOO TOJNy4YEeHHs TOJUMEPOB M JAPYTUX MOJIE3HBIX
npoayKToB. ['opeHHe aleTwieHa Kak WCTOYHUK BBICOKOTEMIIEPATypHOrO IUIAMEHW IJI1 CBAapKU M pe3Kd MeTayuioB. [IpumeHeHue
aleTUJICHa.

Apenbl. beH301 Kak mpencTaBUTENb apOMAaTHYECKUX YIIeBOAOPONOB. Cmpoerue monekyivl OeH301a. XUMAYECKUE CBOMCTBA!
peakuuu 3aMelieHus (TajJoreHUPOBAaHME) KaK CIoco0 TMONY4YeHHs XUMHYECKHX CPEACTB 3allUThl PACTCHHUM, MNPUCOCTHUHEHUS
(ruapupoBaHUE) KaK JI0Ka3aTeIbCTBO HETIPEAEIbHOr0 Xapakrepa 0ensona. Peakuus ropenus. [Ipumenenue 6eH3omna.

Xumusi U dHepretuka. IIpupogHble MCTOYHUKH YTIIEBOAOPOAOB. IIpuponHBIi M MOMYTHBIM HE(PTAHOW Tas3bl, UX COCTaB U
ucnonb3oBanue. CoctaB HedTH U ee nepepadbotka. Hedgrenmpoaykrel. OkTaHoBoe 4yncio OeH3nHa. OxpaHa OKpYKAOIIEH Cpeabl MpH
HedTenepepaboTKe U TPAHCTIOPTUPOBKE HE(DTEMPOIYKTOB. AJIbTEPHATHBHBIC HCTOYHUKHU SHEPTUH.
3.Kucaopoacoaep:xamue opranudeckne coequHenus (13 yacon)

Crmuptel. Knaccudukanus, HOMEHKIATypa, W30MEpHs CIUPTOB. METaHOI W OTAaHOJI KaK TMPEACTaBUTEIN TPEIeTbHbIX
OJIHOATOMHBIX CIUPTOB. XUMHUYECKHME CBOWCTBA (Ha MpUMEpEe METaHOJa W JTAHOJA): B3aMMOJICWCTBHE C HATPHUEM KakK crmocob
YCTaHOBJICHUS HAIMYUS THAPOKCOTPYIIIbI, PEaKIIHsl C FaJOr€HOBOAOPOAaMHU KaK cIOcO0 MOJyYeHHs paCTBOPUTENEH, AeTHIpaTalnsl KakK
croco0 MoixyyeHust 3TuiieHa. Peakiiys ropeHus: CnupThl Kak TOIHNBO. [IprMenenne Metanomna u 3TaHosia. @U3HOIOTMYECKOE IECTBUE
METaHOJIa U 3TaHOJIa HAa OPTraHu3M 4YelloBeKa. DTUIICHIJIUKOJb U TJIMLEPHUH KaK MPEICTABUTENH MPEAEIbHBIX MHOTOATOMHBIX CITUPTOB.
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KauecTBeHHast peakiusi Ha MHOTOATOMHBIE CIUPTHI U €€ MPUMEHEHHUE JUIsl paclo3HaBaHUs TIUIEPUHA B COCTABE KOCMETUUYECKUX
cpeacts. [IpakTuueckoe NpuUMEHEHHUE STUIICHTIUKONS U TIUIEpPUHA.

®enon. CtpoeHne MoseKybl GeHona. Bzaumnoe enusanue amomos 6 monexyie genona. Xumuveckue ce0UCmea: 83aumooeticmeaue
¢ Hampuem, 2uopoxcuoom nampus, opomom. Ilpumenenue enona.

Anpneruasl. Mertananbs (popManprerua) W dTaHalb (AlETAIBACTHN) KaK MPEACTABUTENN TMpPEeJeIbHBIX abJIeTUIO0B.
KauecTBeHHbIE peakiny Ha KapOOHUIBHYIO TPYIIY (peakius «CepeOpsTHOTo 3epKajay, B3auMoaecTBue ¢ rugpokcunom meau (1) u ux
MIPUMEHEHUE 11 OOHAPYKEHUS MPEICIIbHBIX AJIbJACTU/IOB B IPOMBIILICHHBIX CTOUYHBIX BOJaX. TOKCUYHOCTD anbaeruaoB. [Ipumenenue
(dopManpaeruia u aneTanbIeruia.

KapOoHoBbIe KUCIOTHI. YKCYCHAsl KUCJIOTa KaK MPEJACTaBUTEb NMPEASIbHBIX OJJTHOOCHOBHBIX KAPOOHOBBIX KUCIOT. XUMUUYECKUE
CBOMCTBa (Ha TNpPUMEpPE YKCYCHOW KHCJIOTHI): pPEAKIUH C MeTajllaMH, OCHOBHBIMH OKCHIaMH, OCHOBAaHUSIMHU U COJIIMH Kak
MOJATBEPXKJICHUE CXOJICTBA C HEOPraHMYECKUMH KucioTamu. Peakumsi 3Tepudukaiuym Kak Crocod MOTydeHHs! CIOXKHBIX 3(PUpOoB.
[Ipumenenue ykcycHol kucioThl. [IpeacTaBienre o BRICITUX KapOOHOBBIX KUCIOTAX.

Cnoxnbie 2¢upbl 1 xupbl. CI0KHBIC YPUPHI KaK MPOAYKTHI B3aUMOJEHCTBHUS KAPOOHOBBIX KUCIIOT CO criupTamiu. [Ipumenenue
CJIOKHBIX 3(PUPOB B MUIIEBON U MapPrOMEPHON MPOMBIIUICHHOCTH. JKHUPBI KaK CJIOXHbIE dUPHI TIIUIEPUHA U BBICIINX KapOOHOBBIX
KUCIIOT. PacTutenpHble M KUBOTHBIE JXKUPBI, UX COCTaB. Pacmo3HaBaHWE PacTUTEIbHBIX KUPOB HA OCHOBAHMHU WX HEIMPEIEITHLHOTO
xapaktepa. [lpumenenue >xupoB. ['MApONN3 WIM OMBUIEHHE >XUPOB KaK CHOCOO MPOMBIIIJIEHHOTO TMOJYYEHHUs COJIEH BBICIIMX
KapOOHOBBIX KUCIOT. MBIJI4 KaK COJIM BBICIIUX KaPOOHOBBIX KHCIOT. MOMOIIIHE CBOMCTBA MbLIA.

VYrneBogsl. Knaccudukanus yriaeBogoB. Haxoknenue yrieBojoB B mpupoje. [Joko3a Kak albAeruaocnupT. bposkeHnue
rioko3bl. Caxaposa. [ uopoaus caxaposwi. Kpaxman u nemirono3a kak OMoJIorHueckiue mojJuMepbl. XUMHUECKHE CBOMCTBA Kpaxmana U
HEJUTIONO03bI (TUIIPONIN3, KAYeCTBEHHAsI pEaKIus ¢ MOJ0M Ha KpaxMmal U ee NMPUMEHEHHE IJisi OOHapyKeHUs Kpaxmajaa B MPOAYKTax
nutanus). [IpumMenenue u 6uonoruyeckas poib yriaeBoaoB. [loHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpE alleTaTHOTO BOJIOKHA.

Nnentudukanuss OpraHuYecKUX COeAMHEHUU. [enemuyeckas ceA3b MedHcoy KIACCAMU Op2aHUYecKux coeoureHuti. Turmbl
XUMHUYECKHX PEAKINN B OPraHUYECKOM XUMUMU.
4.A30Tcoep:Kale opranndeckne coeTnHeHus (5 4acon)

AmuHOKHCTOTHI U Oenku. COCTaB M1 HOMEHKJIaTypa. AMUHOKHUCIIOTHI Kak aMmpOTepHbIe opraHndeckue coenuuenus. [lentuanas
CBA3b. buonorunueckoe 3Ha4UeHUE O.-aMUHOKHUCIOT. O0IacTH NpUMEHEHUsI aMUHOKUCIIOT. benku kak npupoansie buononumepsl. Coctas
U cTpoeHHe OenKoB. XMMHUYECKHE CBOICTBAa OEJIKOB: rMAPOJU3, NeHarypauusa. OOHapyKeHue OENKOB MPHU MOMOUIM KauyeCTBEHHBIX
(uBeTHBIX) peakiuii. [IpeBpamenus 6eMKoB MUK B Opranu3Me. buonorndeckue GyHKIUNU OEIKOB.

Teopernueckue ocHoBbI xumum (11 Kirace)



1.Ctpoenue BemecTna (4 yaca)

CoBpeMeHHasl MOZIENIb CTPOEHUS aTOMa. DJIEKTPOHHAs KOH(puUrypauus atoMa. OcHogHoe u 8030y4cOeHHble COCMOAHUSA AMOMOB.
Knaccupukanuss XMMHYECKHX 3JIEMEHTOB (s-, P-, d-amementhl). OCcOOEHHOCTH CTPOCHHS JHEPreTHYECKUX YpPOBHEH aroMoB d-
aneMeHTOB. [lepuoanyeckas cucrema xumuueckux siemeHToB 1. Menneneesa. ®usnueckuii cmbici Ilepuoanyeckoro 3akona /.M.
MenneneeBa. [IpyuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB M UX COEIMHEHH 10 eproJaM U rpynmnam. JIeKTPOHHAS
IpUpoAa XUMHYECKOW CBSI3H. OJIEKTPOOTPHULATENBHOCTh.BUIbI XUMUYECKONW CBSI3M (KOBAJICHTHAsl, HWOHHAs, MeTaInyecKas,
BOJIOPOJHAsI) U MEXaHU3MBI €€ 00pazoBanus. Kpucmaniuueckue u avopgnuie sewjecmsa. Tunvi Kpucmaiiuueckux peuemox (amomuas,
MONEKYIAPHAS, UOHHASA, MEMAIIUdecKas). 3a8ucumocms (Qu3u4ecKux CeoUcCme eeuwjecmsed om muna KpPUCmaiiuideckou peulemxu.
[IprunHbI MHOTOOOpa3Hsl BEIIECTB.

2. Xumu4veckue peakuuu (10 yacos)

['oMorenHsle u rereporeHHbie peakiuu. CKOpOCTh PEAKIUH, €€ 3aBUCUMOCTh OT PA3IMYHBIX (DAKTOPOB: MPUPOABI PEArupyromnX
BEIIECTB, KOHIEHTPAIINH PEarupyromuX BEUIECTB, TEMIEPATYPHI, IUIOMAIN PEaKIIMOHHON MOBEPXHOCTH, HATMYMsl KaTaiau3aropa. Poib
KaTajJu3aTopoB B MPHUPOE U MPOMBIIUIEHHOM Npou3BocTBE. OOpaTUMOCTh peakiuii. XMUMUYECKOE PABHOBECUE U €r0 CMELIEHUE MO/
JEUCTBUEM Da3IUYHbIX (PAKTOPOB (KOHIIEHTpAIMsl PEareHTOB MM MPOJAYKTOB pPEAKLMHU, JaBICHHUE, TeMmrepaTypa) A CO3JaHusd
ONTUMAJIBHBIX YCIOBHI MPOTEKaHUSI XUMHUUECKHUX MPOIIECCOB. JucnepcHuvle cucmemol. Ilonamue o xonnoudax (3o1u, 2eau). Mcmunnole
pacmeopyel. Peakuuu B pacTBOpax 3JEKTPOJIUTOB. pH pacTBopa Kak IOKa3aTellb KUCIOTHOCTU cpelbl. ['maponus coneil. 3HaueHue
THJIPOIN3a B OMOJOIMYECKUX OOMEHHBIX mporeccax. OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMKM B MPUPOAE, IPOU3BOACTBEHHBIX
Ipoleccax U )KU3HEEATEIbHOCTH OPraHU3MOB.

3.MeTanabl 1 HeMeTaLIbI (14 YacoB)

OKuCIUTETBbHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB IJIaBHBIX U MOOOYHBIX MOATPYIII (ME/Ib, KEI€30) U
HEMETAJUIOB: BOAOPOJA, KUCIOPOAa, TaloreHoB, cepbl, a3ota, ¢pocdopa, yriepoaa, kpeMHus. Koppo3uss MeTainoB: BUAbI KOPpPO3UH,
CHOCOOBI 3aIIUThI METATIIOB OT KOPPO3UU. DIEeKMPOaU3 pacmeopos u pacniaeos. llpumenenue snexmponuza 8 npomuliuileHHOCU.

4. XuMuUA ¥ )KU3Hb (6 yacos)

Hayunsie Meronpl mo3HaHus B XuMHUHU. VcrouHuku xumuueckoid wuHpopmauuu. Ilonck wuHpOpmanmuu Mo Ha3BaHUSM,
uAeHTU(UKATOPaM, CTPYKTYpHBIM (hopmysiaM. MoJenupoBaHie XUMUYECKUX MTPOLIECCOB U ABICHUM, XUMUUECKULl AHAIU3 U CUHMeEe3 KaK
METO/Ibl HAyYHOT'O TO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, GepMeHThI, BATAMUHBI, TOPMOHBI, MUHEpaJbHbIE BOABL. [Ipo0aembl, CBA3aHHbIE C TPUMEHEHUEM
JIEKapCTBEHHBIX IMpemnapaToB. Bpeanble NpUBBIUKM U (DAKTOpHI, paspylIalolive 3A0pOBbe (KypeHue, ymoTpeOJeHHe ajJKOTOoJs,
HapkoMaHus). PanmonansHoe nutanue. [luwesvie 0obasku. OcHogbl nuwyedo Xumuu.
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XuMHsl B TOBCEAHEBHOM >ku3HU. Motomue u unctamue cpeactsa. Cpedcmea 60pvobl ¢ ObIMOBLIMU HACEKOMbBIMU. PenelleHmul,
uncekmuyuovl. CpelcTBa JUYHOW THUTHEHBI M KOocMeTHKU. [IpaBuna Oe3omacHOM pa®OThl ¢ €AKMMH, TOPIOYMMHU M TOKCHYHBIMU
BEILECTBAMHU, CPEACTBAMU OBITOBOM XUMUMU.

XUMHS U CETCKOE X0341CTBO. MuHepaibHble U oprannueckue ynoopenus. CpeacTBa 3aluThl paCTEHUH.

Xumus B ctpoutenbeTBe. LlemenT. beron. [lon6op onTUManbHBIX CTPOUTENBHBIX MAaTEPUATIOB B MPAKTUUYECKOUN ESTEIbHOCTH
YyesoBeKa.

XuMUg ¥ 3KoJorus. XUMHUYECKOE 3arpsi3HEHUE OKpyKarolled cpenbl U ero mnocieactsusa. OxpaHa ruapocepsl, MOYBHI,
atMocdepsbl, GI0phl U PayHbl OT XMMHUYECKOTO 3arpsi3HEHUS.

Tunbl pacyeTHBIX 32124

Haxosxaenue MonexyisipHOM (opMyJibl OPraHUYECKOr0 BEIIECTBA MO €ro MIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX
B €0 COCTaB, WJIM IO MPOAYKTaM CTrOPAHUSI.

PacueTtsl MaccoBoO /10711 (MacChl) XMMHUYECKOTO COSIUHEHUS B CMECH.

Pacuetsr macchl (00beMa, KOJIMUECTBA BEIIECTBA) TPOTYKTOB PEAKITUH, €CJIM OJHO M3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

Pacuetbl MaccoBoOM Ui 00BEMHOM J0JIM BBIXO/1a MPOYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

Pacuets! TerioBoro ¢ dexra peakiuu.

PacueTbl 00beMHBIX OTHOIICHUH Ta30B NP XUMUUYECKUX PEAKIIHIX.

Pacuersr Maccel (0ObeMa, KOJMMYECTBA BEIECTBA) MPOAYKTAa pEaKIMH, €CIIM OJIHO M3 BEIIeCTB JaHO B BHUJIE PacTBOpa C
ONPEJICIICHHOW MacCOBOM J10JIEM PACTBOPEHHOI'O BEIIECTRBA.

IIpuMepHbIe TEMBI NPAKTHYECKUX PAadOT (HA BLIOOP yuuTeJIsl):
KauecTBeHHOE omnpenesieHre yriepoaa, BOJI0OPo/ia U XJIopa B OPraHMYECKUX BEIIECTBAX.
KoncTpyupoBaHnue mapoCcTepKHEBBIX MOAEIEH MOJIEKYJI OPraHUYECKUX BELIECTB.
PacnoznaBanue rmiactmacc U BOJIOKOH.
[Tony4yeHne HCKYCCTBEHHOTO ILIEJIKA.
Pemenue skcriepuMeHTaNIBHBIX 33/1a4 HA MOJIyYEHHE OPTaHUYECKUX BEILECTB.
Pemenne skcrniepuMeHTAIBHBIX 3a/1a4 HA PACIIO3HABAHUE OPTAHUYECKUX BEIIECTB.
Nnentndukamnms HEOPraHMIECKUX COSTUHEHUH.
[Tonyuenue, coOupaHue U pacro3HaBaHHUE I'a30B.
Pemenne skcnepuMeHTANIBHBIX 3a/]1a4 10 TeMe «MeTauibDy.
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Pemenue skcniepuMeHTaNIBHBIX 3a7a4 110 TeMe «Hemerauibn.
Pemenue sxkcniepuMeHTAIBHBIX 3a7a4 110 TEME «I €eHeTU4YeCcKas CBsI3b MEXKIY KIACCAMUA HEOPTAaHUYECKUX COCITUHECHU.
Pemenune skcniepuMeHTANBHBIX 3a7a4 110 TeME «l €eHeTu4YeCcKas CBsI3b MEXKIY KJIACCAMU OPTaHUYECKUX COEAUHEHUI.
[Tomydenue 3TuICHA ¥ U3YYEHUE €TO CBOKCTB.
[TomyueHue yKCyCHOM KUCIIOTBI U U3YYEHUE €€ CBOWCTB.
I'maponns Kupos.
N3roToBiieHne MbLU1a py4HOH paOOTHI.
XUMHS KOCMETUYECKUX CPEACTB.
UccaenoBanue cBOCTB OEIIKOB.
OCHOBBI TUIIEBON XUMUH.
HccnenoBanue NUIeBbIX 100aBOK.
CgolicTBa OJHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.
XHUMHYECKHE CBONCTBA aJIbJETUIOB.
CunTes cnoXkHoro 3¢upa.
['maponus yrieBonos.
YcrpaneHue BpeMEHHOM KECTKOCTU BOJIBL.
KayecTBeHHBIE peaklMy HA HEOPraHUYECKHUE BEIIECTBA U UOHBI.
HccnenoBanue BIUAHUS Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOUN peaKIIHH.
Omnpenenenne KOHIEHTPAIIMH PACTBOPA aCKOPOUHOBOM KHUCIOTHI METOJIOM TUTPOBAHUS.
3apaum BocnuTaTeJbHbIE 1/ PAa00YNX MPOrpamMMm 1o NpeaMeTy XUMHUSA
1). HWcnonws3oBaTh BOCHHUTATENIbHBIE BO3MOKHOCTH COJEpKaHUS TMpeaMmeTa uisi (HOPMHUPOBAaHUS y OOYYAIOMIMXCS POCCUMCKUX
TPaAULIMOHHBIX 1YXOBHO-HPABCTBEHHBIX U COLMOKYJIBTYPHBIX LIECHHOCTEN;
2) [IpuBnekath BHUMaHUE OO YYAIOMINXCA K IICHHOCTHOMY aCTIEKTy M3y4aeMbIX Ha ypOKaX MPEeIMETOB U SBIICHUI;
3) [IpumeHsaTh MHTEpPaKTUBHBIE (HOPMBI yaeOHON PabOTHI;
4) UHUMupoBaTh UCCIIEIOBATEIBCKYIO IEITEFHOCT B (hOPME HHANBUAYATBHBIX U TPYMIIOBBIX MPOEKTOB;
5) TloOyxnaTh oOydaromuxcsi COOJI0JaTh HAa ypOKE HOPMBI TMOBEACHUS, MpaBuiia OOIICHUS CO CBEPCTHUKAMH W TIEJAaroramw,
cooTBeTCTBYIOIME YcTaBy [ muMHaznum.
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4. TemaTnueckoe mianuposanue 11 kiacc
Opranuveckasi XuMus

Tema KosanuecTBO yacoB
1. Teopusi XMUMUYECKOTO CTPOCHUSI OpraHuyeckux coequnennii A. M. bytieposa 3 yaca
2. YT1I1eBOJ0pO/IbI 13 yacoB
3. Kucnopojcoaepxaiire opraHu4ecKie CoeTMHEHUs 13 yacoB
4. Azorconepikalire opraHuyecKue COeqUHEHUS 5 yacoB
34 yaca

NTOrO

Oo0mast xumus

Tema KoanyecTBO yacoB
1. CrpoeHue BelecTBa 4 gaca
2. XUMWYECKHE PEAKITUU 10 gacoB
3. Meraiabl 1 HEMETAJLJIbI 14 gacoB
4. XuMus U )KU3Hb 6 JyacoB
34 gyaca

NTOI'O

3agauyu BocUTATEbHbBIE /151 PA00YUX NPOrpaMM Mo npeaMeTry Xumus

1) Hcnomb30BaTh BOCIHTATEIBHBIC BO3MOXHOCTH COJACpXaHHS IpeaMera s (OPMUPOBaHUS y OOYYAIONMIUXCS POCCHHCKUX

TPAAUIHUOHHBIX JYXOBHO-HPABCTBCHHBIX U CONMOKYJIbTYPHBIX HGHHOCTeﬁ;

2) IlpuBnekatb BHUMaHHE O0yYarOMIUXCA K IEHHOCTHOMY aclEeKTy M3y4aeMbIX Ha YPOKax MpeIMETOB U SIBJIICHUIA;

3) [IpumensaTh MHTEpPaKTUBHBIE (HOPMBI yaeOHON PabOTHI;
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4) MHUIMupoBaTh UCCIEA0BATENBCKYIO IEATEIHHOCTh B (hOpME UHANBHUIYATFHBIX U TPYIIIOBBIX MIPOCKTOB;
5) ToOyxnaTe oOywaromuxcs COONIOJAaTh HAa YPOKE HOPMBI TMOBEICHHUSI, MpaBHiia OOIIEHUS CO CBEPCTHUKAMU W TIEJaroraMu,
coOTBEeTCTBYIOIIME YcTaBy I uMHa3uu;

5.Coaep:xxanue U npeaAMeTHbIC Pe3yJbTATHI H3y4YeHUs TeM npeamera «Xumusa» 11 kiace

Opra}mqeclcaﬂ XUMUs

Tema ¢ ykazanuem
KOJINYeCTBAa YacoB

Conepxanue TeMbl

Hpe)IMeTHLIe pe3yJabTaTbl 0CBOCHUS TEMbI

Teopusi XUMHUYECKOTO
CTpOEHUS
OpraHMYECKHUX
coennHeHu A. M.
Bytneposa (3 gaca)

[losiBneHne W pa3BUTHE OPraHUYECKOW XMMHMM KaK HayKH.
IIpeamer oprannueckod xuMuH. MecTro U 3Ha4YeHHUE
OpraHMYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HayK.
XUMHYECKOE CTPOEHHE KaK MOPSAOK COEIMHEHHUS aTOMOB B
MOJIEKYJIE COTJIaCHO MX BajeHTHOCTH. OCHOBHBIE IMOJIOKEHUS
TEOPUHU XUMHYECKOIO CTPOCHMSI OPraHMYECKUX COETUHEHHI
AM. bytnepoBa.  YriepoaHslid  CKEJIET  OpPraHU4EeCcKOM
MOJIEKYJbl. KpaTHOCTh XMMHUYECKOW CBSI3U. 3aBUCUMOCTH
CBOMCTB BEIIECTB OT XHMHYECKOTO CTPOCHHS MOJIEKYII.
N3omepust u nzomepsl. [loHsTre o GyHKIIMOHATIBLHOM TpYIIIE.
[IpuHuunsl  KIacCUpUKALMM ~ OPraHUYECKUX COEIUHEHUH.
Cucrematnueckass  MEXIyHapoJHas  HOMEHKJIATypa U
IIPUHLIMIIBI oOpa3oBaHus Ha3BaHUU OpPraHMYECKUX
COECIUHEHU.

—  pacKpbhlBaTh Ha MpPUMEpPax IOJOKCHHS
xuMudeckoro crpoerust A.M. Byrneposa;

— OOBACHATH MPUYMHBI MHOrooOpas3usi BEIIeCTB Ha
OCHOBE OOITUX MPECTaBICHUN 00 X COCTaBE M CTPOCHUH;

—  TPHUMEHSTH IpaBwIIa CHUCTEeMaTHYECKOM
MEXTYHApOHOW HOMEHKIIATYPhl KaK CPEJICTBA Pa3IUICHUS U
UJCHTH(HUKAIINH BEIIECTB 10 X COCTaBY U CTPOCHHUIO;

—  WLIIOCMpUpO8aAmb HA NpumMepax CmaHosileHue U
960TIOYUI0 OPSAHUYECKOU XUMUU KAK HAVKU HA PA3TUYHbIX
UCMOpUYeCKUX dManax ee paseumusl;

TEOpUHU

Yrnesomopossr (13
4acoB)

AJKaHBbI. Cmpoenue MONEK) bl Memaua.
l'omonoruueckuit psa ankadHoB. ['omosiorn. Homenknarypa.
N3omepust yriepoaHoro ckeiera. 3aKOHOMEPHOCTH U3MEHEHHUS
¢buznueckux CcBOMCTB. XHMMHUYECKHE CBOWCTBA (Ha MpuMepe
MeTaHa W J3TaHa): peaklUud 3aMmelleHus (raJoreHupoBaHUE),
JNETUPUPOBAHKS KaK CHOCOOBI TOJyYeHHUS BaKHEHMIIUX
COCIMHEHUI B OPraHMYeCKOM CHUHTEe3€. |'OpeHHe MeTaHa Kak
OJIMH M3 OCHOBHBIX MCTOYHUKOB TEIJIa B MPOMBILIJIEHHOCTH U
ObiTy. HaxoxneHue B mNpHpoAe W TPUMEHEHHE aJKaHOB.
THonamue o yuxnoankauax.

— packpblBaTb Ha MpUMEpPax IOJOKECHUS
XuMHuueckoro ctpoenusi A.M. byrneposa;

— OOBACHATH MPUYMHBI MHOrO0Opa3usi BEIIECTB Ha
OCHOBE OOIIUX MPeICTaBICHH 00 UX COCTaBEe U CTPOCHUU;

—  TPUMEHSTH npaBuiia CHUCTEMaTUYECKOU
MEXIyHApOAHONH HOMEHKIIATYPhl KaK CPeJCTBA Pa3IH4CHUS U
UACHTU(DUKAIINY BEIIECTB MO0 UX COCTaBY U CTPOCHHUIO;

—  COCTaBIIAITb MOJIEKYJISIPHBIE M CTPYKTYpHBIE (DOPMYIIBI
OpraHMYeCKUX BEIIECTB Kak HocuTened uHdopManuu o
CTPOCHHM BELIECTBA, €0 CBOMCTBAX M NPHUHAAIEKHOCTH K
ONPE/IEIEHHOMY KJIaCCy COETMHEHMUIA;

TEOpUU
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AJIKEHBI. Cmpoenue MOJLeKY bl SMmuienda.
I'omonornueckuii psn ankeHoB. Homenknartypa. M3omepus
YIJIEPOAHOIO CKeJleTa M IIOJIOKEHUS KpaTHOW CBSI3U B
MoOJieKyJie. XUMHUYECKHE CBOMCTBAa (Ha MpUMEpe STUJICHA):
peakuuu NpUCOEAUHEHUS (TaJIorT€HUPOBAHUE, 2UOPUPOBAHUE,
TUApATALNS, 2UOPO2AIO2EHUPOBAHUE) KaK CIIOCO0 TOIydEeHUs
(YHKIMOHATBHBIX TPOU3BOJHBIX YIIIEBOJIOPOJIOB, TOPEHHSL.
[lonumepu3zanus 3TUJIEHA KaK OCHOBHOE HAIpaBJIIEHUE €ro
HCIIOJIb30BaHUs. [10MATHIIEH KaK KDYTHOTOHHAKHBIN IPOJYKT
XMMHMUYECKOTO Mpou3BoCcTBa. [I[pumeHenne sTuieHa.

Ankanuenbl M kaydyku. [loHsiTue 00 ankajaneHax Kak
YIJIEBOJOPOIax € IBYMs ABOMHBIMU CBSI3sIMU. [lommmepusanus
muBuHWIa  (Oyraguena-1,3) kak  crmoco0 — MOTydeHHUS
CUHTETUYECKOIO Kaydyka. HaTypanbHbBII M CHHTETUYECKHU

Kayuyyku. Bynkanmszanmsa xkaydyka. Pesunna. IlpuMenenue
Kay4yyKa U PE3UHBI.
AJKVHBL. Cmpoenue MOJIeKY bl ayemusiena.

l'omonorunueckuii psiax ankuHoB. Homenknarypa. M3omepus
YIJIEPOJHOIO CKeJIeTa W TMOJOKEHHUs KpaTHOM CBS3U B
MoJieKysie. XMMHUYECKUE CBOMCTBA (Ha MpuUMepe alleTUJIeHA):
peakuuu NpHUCOEAUHEHUs (TalloTeHUPOBAHUE, 2UOpUpPOBaHUe,
TUAPATALNS, 2UOPO2ANIO2eHUPOBAHUe) KaK CIIOCO0 TOTYYCHHS
MOJMMEPOB W JPYIMX MOJIE3HBIX MPOAYKTOB. l'opeHue
aleTUIeHa KAaK HMCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH
JUIsl CBApKU U pe3Ku MeTaiioB. [IpuMmenenue aneruiieHa.

Apenbl. beH301 Kak MpeAcTaBUTENb apOMaTUYECKUX
yraeBoaopoaoB. Cmpoenue moneKkynvl OeH301d. XUMUYECKHE
CBOMCTBA: peakIuy 3aMelieHus (TaJoreHupoBaHUE) KaK criocod
MOJYYeHUs XMMHMYECKMX CPEACTB  3alIUThl  PacTeHUH,
npucoequHeHus:  (TUAPUPOBAHHME) KAk  J0Ka3aTelIbCTBO
HEeMpeleNnbHOro xapakrtepa OeH3oma. Peakuuss ropenws.
[Tpumenenue 6eH3omna.

Xumuss u  sHepretvka. [lpupojHble HCTOYHHMKHU
yrieBoAopoAoB. [Ipupoublil 1 nonyTHbIN He(TIHON rassl, UX
coctaB M Mcrnojb3oBaHue. CoctaB HeTH U ee nepepaboTKa.

—  XapakTepu30BaTh OPraHUYECKHE BEIECTBA I10 COCTABY,
CTPOEHUI0O U  CBOWCTBAM, YCTAHABJIMBATH MPUYMHHO-
CIIEICTBEHHBIE CBSI3U MEXJy JTaHHBIMU XapaKTEPUCTHKaAMU
BELIECTBA;

— OpUBOJUTH  NPUMEPHl  XUMHYECKUX  pEeaKLui,
PacKpBIBAIOIIMX  XapaKTEpHbIE  CBOWCTBA  TUIMYHBIX
IpeJICTaBUTENIEN KJIaCCOB OPraHUYECKUX BEIIECTB C LIEJBI0 X
UACHTU(PHUKAINN U 0ObICHEHHS 00J1aCTH IPUMEHEHUS;

— UCIOJIb30BAaTh 3HAaHUS O COCTaBe, CTPOEHUH U
XMMHUYECKUX  CBOMCTBaX  BELIECTB M  0OE€30IacHOro
NPUMEHEHHUS B IPAKTUYECKOU JAESITEIbHOCTH;

—  TIPUBOJUTH MPUMEPHI MPAKTUUYECKOIO HCIOJb30BaHUS
NPOAYKTOB TMepepaboTku He(pTH U MOPUPOJHOTO rasa,
BBICOKOMOJIEKYIISIPHBIX COeMHEeHU N (monuaTHIICHA,
CHUHTETHUYECKOT0 KayuyKa, alleTaTHOTO BOJIOKHA);

—  BJIAJIETh TIpaBUJIAMU M MPUEMaMH 0€30TIacHOM pabOoThI
C  XUMUYECKMMH  BellecTBaMH M JJaOOpaTOpHBIM
000pyTI0BaHHEM;

— TpPOBOAMTH pacueThl HAa HAXOXKICHHE MOJEKYISIPHON
dbopMyIbl YrieBOAOpOia MO MPOAYKTaM CrOpaHHUsl U MO €ro
OTHOCHUTENIbHOM TUIOTHOCTH M MAacCOBBIM [IOJISIM 3JIEMEHTOB,
BXOJISIIINX B €r0 COCTaB;

—  WLIIOCMpUpO8amv HA NpumMepax CmaHosleHue U
960TIOYUI0 OPSAHUYECKOU XUMUU KAK HAVKU HA PA3IUYHbIX
UCMOPUYEeCKUX dManax ee pa3eumusl;

—  UCnoIvb308amb  Memoobl HAYYHO20 NO3SHAHUA Npu
8bINOIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008AMENbCKUX 3A0aY
1O U3YHeHUI0 C8OUCMS, CNOCOD08 NONYUeHUs U PACNO3HABAHUS
OpP2aHU4eCKUX 8euecmas;

—  YCMaMaenueamv — 2eHEemU4ecKylo  C613b  MeHCOy
Kalaccamu — opeaHudeckux — eewecme Ol 0DOCHOBAHUSL
NPUHYUNUATOHOU  B03MONCHOCMU NOJIYYEHUS OP2aAHUYECKUX
coeOuHeHUll 3a0AHHO20 COCMABA U CIMPOEHUsL;

—  yCcmauasiueamsv 83auMoceazu medxncoy Gakmamu u
meopuell, NPULUHOU U C1e0CM8UeM NPy aHaiu3e npooIeMHbLX
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Hedrenponykrel. OxrtaHoBoe umcio OensmHa. Oxpana
OKpY>KaroIei cpensl npu  HedTenepepaboTKe u
TPaHCIIOPTHPOBKE HEPTETPOIYKTOB. AnbTepHaTUBHBIE

HCTOYHUKH DHCPIUH.

cumyauuﬁ u obocHosaruU npuHUMaemblx peW@HML? Ha OCHoee
XUMUYECKUX 3HAHUIL.

Kucnopoaconepxkamne
OpraHUYEeCKUe
coenunenus (13

4acoB)

Cruptel. Kiaccudukanus, HOMEHKIATypa, H30MEpHs
cnupToB. MeTaHOI U 3TAaHOJ KaK MPEICTaBUTENN MPEIeIbHbIX
OJIHOATOMHBIX CHUPTOB. XMMHUYECKHE CBOMCTBA (Ha MpUMEpe
METaHOJIa U ATAHOJIA): B3aUMOJICHCTBHE C HATPUEM KaK CII0c00
YCTAaHOBJICHUSI HAJNWYHUS  THAPOKCOTPYMIBI, peakuus ¢
raJIOr€HOBOIOPOIaMU KaK CIIOCO0 MOTYYSHHS] pacTBOPUTENIEH,
JETHApaTanus KakK Croco0 TMOJydeHHsl STujeHa. Peakims
TOPEHHUsI: CHOUPTHI Kak TOMIMBO. [IpumMeHeHue MeTaHona |
staHojia. DU3noIOrnYecKoe AEMCTBUE METAHOJIA U ATAHOJIa HA
OpraHuM3M 4eJIOBeKa. OTWICHIVIMKOJIb M TIHIEPUH Kak
MPEACTaBUTENN  TMPEJACIbHBIX  MHOTOAQTOMHBIX  CIIUPTOB.
KadecTtBeHHass peaknusi Ha MHOTOAQTOMHBIE CHHPTHI U €€
NMPUMEHEHHUE JUIsl PAClO3HaBAaHWS TJUIEPUHA B COCTaBe

KOCMETHYecKHX  cpeAcTB. [IpakTuueckoe  NpUMEHEHHE
STUJICHTJIUKOJIS U TIULEpHHA.
®enon. CrpoeHwe MojeKynbl ¢eHoma. Bzaumnoe

BIUAHUE AMOMO8 8 MoaeKyle penonra. Xumuieckue ceoucmasa:
83aumooelicmsue ¢ Hampuem, UOPOKCUOOM HAMPuUs, OPOMOM.
[Ipumenenue denoua.

Anpaerunpl. Metananb (popmanbaerua) u dTaHAIb
(ameranpaeru) Kak MpeACTaBUTEIH MPEAEIbHBIX albJETHI0B.
KauecTBeHHble peakuuu Ha KapOOHWIBHYIO TpYIIy (peakuus
«cepeOpsHOTO 3epKaia», B3aUMOJCHCTBHE C THUAPOKCUAOM
veau (II) u ux mpumeHeHue st OOHAPYXKEHUS MPEEeNIbHBIX
aNbJIETHIOB B MPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHUYHOCTh
anpnerunioB. [Ipumenenue dpopmanbaeruia u aneraibaeruia.

KapOoHoBble KHCIOTBI. YKCycHas KHUCJIOTa Kak
MPEJICTaBUTENb MPENeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCTOT. XHUMHUYECKHEe CBOHCTBAa (Ha MpHUMEpEe YKCYCHOM
KHCTIOTBI): PEaKIMi C MeTaulaMHi, OCHOBHBIMH OKCHIAMH,
OCHOBAaHUSMU M COJIIMH Kak TOJTBEPXKJICHHE CXOJICTBA C

— packpblBaTh Ha MpHUMEpax IOJIOKEHHS
xumMudeckoro crpoerust A.M. byrneposa;

— OOBACHATH MPUYMHBI MHOrooOpaszusi BEIIECTB Ha
OCHOBE OOLIUX MPEICTaBICHUI 00 X COCTaBE U CTPOCHUU;

—  TPHUMECHSTH npaBuia CHCTEMaTH4YeCKOH
MEXTyHApOHON HOMEHKJIATYpPBl KaK CPEICTBA Pa3IMYCHUS U
UICHTHU(HUKAIINN BEIIECTB TI0 UX COCTaBY M CTPOCHHIO;

—  COCTaBIISITH MOJICKYJISIPHBIE ¥ CTPYKTYpHBIE (HOPMYITBI
OpPraHMYeCKWX BEMIECTB Kak HocuTenell wuHpopMammu o
CTPOCHHHM BEIIECTBA, €r0 CBOWCTBAX M TPUHAIUICKHOCTH K
OTIpE/IeIICHHOMY KJIACCY COEAMHEHUI;

—  XapaKTepH30BaTh OPTaHWMYECKHE BEIIECTBA IT0 COCTABY,
CTPOCHHIO W  CBOWCTBaM, YCTaHaBIMBATh IMPUYNHHO-
CIIEICTBEHHBIE CBSI3U MEXIy TaHHBIMU XapaKTePUCTHKaAMU
BELIECTBA;

— TOpHUBOIUTH  TNPUMEPHl  XUMHYECKUX  peaKLHui,
pPacKphIBAIOIIUX  XapaKTepHble  CBOMCTBA  THUIMYHBIX
MpeJICTaBUTENeN KJIaCCOB OPraHUUECKUX BEIIECTB C LIENbI0 X
uaeHTuuKau u 00bsICHEeHUs! 0071aCTU MPUMEHEHUS;

— HUCHOJIb30BaTh 3HAaHUS O COCTaBe, CTPOCHUM U
XUMHYECKUX  CBOMCTBAaX  BELIECTB 1  0e30macHOro
MPUMEHEHHUS B IPAKTUYECKON JAESITeIbHOCTH;

—  TPOBOAMTH OMBITHI MO PACMO3HABAHUIO OPraHUYECKUX
BELIECTB: TJIHUIEPUHA, YKCYCHOW KHCIOTHI, HENpeAeTbHBIX
JKUPOB, TIIOKO3bI, KpaxMayia — B COCTaBE MUILEBBIX TPOIYKTOB
U KOCMETHUYECKUX CPEJICTB;

—  BIaJETh NpaBUIAMU U IpHeMaMu Oe30MacHoil paboThl
C  XUMUYECKMMH  BeEIIeCTBaMH M JTaOOPaTOPHBIM
00opynoBaHuEeM;

TEOpUU
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HEOPraHMYeCKUMHU KUCIOoTaMH. Peakius sTepuduKanuy Kak
croco0 MoJy4yeHHs CIIOKHBIX 3GHupoB. [IpuMeHenne ykcycHOU
kucnoThl. [Ipencrasiienue o BbICIINX KApOOHOBBIX KUCIOTAX.

Crnoxubie 3¢upsl u xupbl. ClOXHBIE SPHUPBI Kak
MIPOJIYKTHI B3aUMOJEHCTBHSI KAPOOHOBBIX KHCIOT CO CIIUPTAMH.
[IpumeneHne CIOXHBIX 3(PUPOB B MUIEBOH M MappIOMEpHO
MPOMBIIIICHHOCTH. JKHUPBI Kak CI0XKHBIE d(DUPHI TNIHIEPUHA U
BBICIIUX KapOOHOBBIX KHCJIOT. PacTHTeNbHBIE M >KUBOTHBIC
KUPBI, UX cocTaB. Pacrno3HaBaHHWe pacTUTENBHBIX XUPOB Ha
OCHOBAaHMU MX HENpeAeabHOro xapakrepa. [IpumeHnenue
KUpoB. [Haponu3 wumum OMBUIEHHE JKHPOB Kak CIOC00
MPOMBIIIJIEHHOTO TOJY4EHHUsI COJed BBICHIMX KapOOHOBBIX
KHCIOT. MBIIA Kak COJMM BBICHIMX KapOOHOBBIX KHCIIOT.
Moroiye cBOMCTBA MbLIA.

VYrnesoapl. Kimaccudukanus yriaeBogos. HaxoxaeHue
yraeBoJoB B mpupoje. [Uroko3a Kak — albJIeruI0CHHpT.
bpoxenue rimoko3bl. Caxaposa. [ uoponus caxaposvi. Kpaxman
U LEJUTI0NI03a KaK OHMOJIOTMYECKHEe MOJIUMEphbl. XUMHUYECKHE
CBOMCTBa Kpaxmaya U LEJUIIOJIO3bI (TUAPOJN3, KaueCTBEHHAas
peakiuss ¢ HOJOM Ha Kpaxmal U €€ MpPUMEHEHHE JUIs
0OHapy)KEeHHs KpaxMajia B MpoaykTax nmuTaHus). [[pumenenmne
u  Oumosyormueckass  poiab  yraeBonoB. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMeEpe aleTaTHOIO BOJIOKHA.

WNnentuduxanms OpPraHUYECKUX COCIMHEHUIA.
l'enemuueckas c8A3b6  MedHcOy  KIACCAMU — OP2AHUYECKUX
coeounenutl. TUNBl XUMUYECKUX PEAKIUNA B OPraHUYECKOM
XUMHH.

—  ULIIOCMPUpPO8AmMb HA NpUMeEpax CmAaHosleHue U
960TIOYUI0 OP2AHUYECKOU XUMUU KAK HAVKU HA PA3TUYHBIX
UCTMOPUYECKUX DMANax ee paseumusl;

—  uUcnonvb3o8amsv  Memoovl HAYYHO2O0 NO3SHAHUA Npu
8LINOJIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008AMENbCKUX 3A0aY
N0 U3YYEeHUIo C80UCME, CNOCOD08 NOTYYUEeHUs U PACNO3HABAHUS
Op2aHU4eCKUX ewecmas,

—  YyCcmaumaenueamsv — 2eHemudeckylo - C6A3b  MeHCOy
KIaccamu — op2aHudeckux — eewecme 0N 0DOCHOBAMUSL
NPUHYUNUATLHOU  B03MONCHOCMU NOJYYEHUSI OP2aAHUYECKUX
coeOuHeHull 3a0aHH020 COCMAsa U CMpOeHUsl;

—  ycmaumasaueams 63auMoceiA3U  medxcoy Gakmamu u
meopuetl, NPUYUHOU U C1e0Cm8euem npu aHanuze npooIeMHuLx
cumyayutl u 000CHOBAHUU NPUHUMAECMBIX PeuleHUll Hd OCHO8e
XUMUYECKUX 3HAHULL.

AsoTtconepxariue
OpraHuvecKue
coenrHEeHU (5 4acoB)

AmuHokucnotsl U Oenku. CocTaB M HOMEHKIIATYpa.
AMUHOKHUCIIOTHI KaKk aM(OTEpHbIE OPTaHUYECKHE COCTUHEHUS.
[lentuanas cBs3b. buonoruueckoe 3HaYeHUE 0.-aMUHOKHUCIIOT.
OO6nacTu mpuMeHeHUs: aMUHOKHCIOT. benku kak mpupojHbie
o6uononumMepsl. CoctaB M CcTpoeHue OenkoB. XHMHUYECKHE
cBOiMcTBa O€JKOB: THAPOIM3, JeHarypauus. OOHapyxeHue
O€JIKOB MpH TOMOIIM KaueCTBEHHBIX (I[BETHBIX) pEAKIMH.

— packpblBaTh Ha MpUMEpPax IOJOKCHUS
xuMuueckoro crpoenuss A.M. byrneposa;

— OOBACHATH MPUYMHBI MHOrO0Opa3usi BEIIECTB Ha
OCHOBE OOIIUX MPeICTaBICHH 00 X COCTaBEe U CTPOCHUU;

—  TPUMEHSTH npaBuIia CHUCTEMATUYECKOI
MEXYHapOAHOM HOMEHKIIATyphl KaK CPEeACTBA pa3IMuCHUs U
UACHTU()UKAIINH BENIECTB MO0 UX COCTaBY U CTPOECHHIO;

TEOpUU
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[IpeBpaienusi OENKOB MHINKM B OpraHu3Me. buonoruveckue
(byHKIMU OENKOB.

—  COCTaBIIATh MOJICKYJISIPHBIC ¥ CTPYKTYpHBIE (HDOPMYIIBI
OpraHWYECKUX BEIIECTB Kak HocuTeneld uHpopMamuu o
CTPOCHUM BEIIECTBA, €r0 CBONCTBAX W MPHUHAICKHOCTH K
OIPEAECIEHHOMY KJIACCYy COCTMHEHU;

—  XapaKTepu30BaTh OPraHUYECKHE BEIIECTBA 110 COCTaBY,
CTPOCHUI0O M  CBOWCTBAM, YCTAHABIMBATH TMPUYUHHO-
CJICICTBEHHBIC CBSI3U MEXKIy ITaHHBIMH XapaKTePUCTHKAMU
BEIIECTBA,

— TPHUBOJUTH  NPUMEPHl  XUMHYECKHX  PEaKIHi,
PACKpBIBAIOIIMX  XapaKTEPHBIE  CBOWCTBA  THUIHYHBIX
MIPEICTaBUTENECH KIIACCOB OPraHMUYECKHUX BEIIECTB C IETbI0 X
uaeHTU(UKAIMU U 00BICHEHHS 00JIaCTH MPUMEHEHHS;

— WCTOJb30BaTh 3HAHUA O COCTaBe, CTPOCHHH U
XAMHYECKHX  CBOWCTBAX  BEMIECTB I  0OE30TacHOTO
MIPUMEHEHHS B TPAKTUICCKOU JCSITSITLHOCTH;

—  TIPOBOJMTH OIBITHI MO PACMO3HABAHUIO OPraHUYCCKUX
BEIIECTB: OCIKOB — B COCTaBe IHUIICBBIX MPOIYKTOB U
KOCMETHYECKHUX CPE/CTB;

—  BJIQJIETh TIpaBUJIAMHU M MPUEMaMH 0€30TacHOM pabOoThI

C  XMMHYECKHMH  BEIECTBAMH W  JIAOOPaTOPHBIM
000pyTI0BaHHEM;
—  WIIIOCMPUpO8amsb HA NpuUMepax CMAaHoeieHue U

IB0TIOYUIO OP2AHUYECKOU XUMUU KAK HAVKU HA PA3TUYHBIX
UCTOPUHECKUX YMANAX ee pa3eumus;

—  ucnomw3oeamv Memoobl HAYYHO20 NO3HAHUS Npu
BbINOIHEHUU NPOEKMO8 U YHEOHO-UCCAe008AMENbCKUX 3A0aU
N0 UZYYEHUIO CBOUCMS, CNOCOO08 NOLYYEHUS U PACNO3HABAHUS
OP2AHUYECKUX BEUeCmE;

—  YCMAHABIU8Amv  2eHeMmuyecKylo — C8i3b  MeNCOY
KIAccamu — OpeaHudeckux — eewecme Ol 0DOCHOBAHUSL
NPUHYURUATLHOU  803MOJICHOCMU  NOJVYEHUS OPSAHUYECKUX
COeOUHeHULl 3A0aHHO20 COCMABA U CIMPOEHUSL,

—  YCMaHaenueamv G3auMOCes3U MexHcoy paxmamu u
meopuell, NPUYUHOU U CIeOCMEUEM NPU AHATU3e NPOOIEMHBIX
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cumyauuﬁ u obocHosaruU npuHUMaemblx peW@HML? Ha OCHoee
XUMUYECKUX 3HAHUIL.

O0mas xumus

Tema ¢ ykazanuem
KOJIN4YeCTBAa YacoB

ConepxaHnue TeMbl

Hpe)lMeTHble pe3yJabTaThbl 0CBOCHUSA TEMbI

Crpoenne BemiectBa (4
yaca)

CoBpeMeHHas MOJENIb CTPOCHHS aToMa. JIEKTPOHHAs
KoHurypamus atoma. OcHosHoe u 8030yx4cOeHHble COCMOSHUSL
amomos. Kiaccudukanus XUMHUECKUX 3JEMEHTOB (s-, p-, d-
aneMeHThl). OCOOEHHOCTH CTPOEHMS IHEPTETUUECKUX YPOBHEH
atoMoB d-anemeHToB. Ilepuoanueckas cucrtemMa XUMHUYECKHX
anemenToB  JI.M. MenaeneeBa. ®Du3HYECKUN  CMBICT
[Iepmognueckoro 3axkona J[.M. MenneneeBa. IlpuunHbl 1
3aKOHOMEPHOCTH W3MEHEHMsI CBOICTB JJIEMEHTOB U UX
COEIMHEHUH 10 MEPHOJaM M rpynnaM. JJIEeKTPOHHAs IPHUPOAA
XUMUYECKON CBSI3HU. DIIEKTPOOTPULIATEIBHOCTh. BH b1
XMMHYECKON CBSI3U (KOBAJIGHTHAs, WOHHAs, MeTaJIMuecKas,
BOJIOPOJTHAS ) " MEXaHU3MBbI ee obOpazoBaHUsI.
Kpucmannuueckue u  amopgnvie  ewgecmea.  Tunvi
KPUCMALIUYeCKUX — peuemox  (amomHas,  MOJEeKYIAPHAs,
UOHHAS, MEeMAIU4ecKas). 3a8ucumocms u3UYecKux ceoucms
gewecmea om muna Kpucmaiiuyeckou pewiemku. [IpudnHbl
MHOT000pa3usi BEIIECTB.

— packpelBaTb Ha TMpUMEpax pojidb XUMHU B
(GOopMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI MUpPAa U B
MPaKTUYECKON JIeATETLHOCTH YEJIOBEKa;

—  JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBS3H MEKIY
XUMUEH U IPYTUMHU €CTECTBEHHBIMU HAYKaMU;

— mnoHuMath (usmdeckuid cmbicn  [lepuogmdeckoro
3akoHa JI.M. MeHzmeneeBa W Ha €ro OCHOBE OOBSICHSTH
3aBUCHMOCTb  CBOMCTB  XHMHUYECKHX  DJIEMEHTOB U
00pa30BaHHBIX MMHU BEHIECTB OT DJIEKTPOHHOTO CTPOEHUS
aTOMOB;

—  OOBSCHATH TPHYUHBI MHOTOOOpa3usi BEIIECTB Ha
OCHOBE OOITUX MPEeACTaBICHUN 00 X COCTaBE M CTPOCHUH;

—  OCYIIECTBJIATh TMOUCK XUMHYECKOW HWH(OpManuu 1o
Ha3BaHUAM, HJACHTHU(UKATOpPAM, CTPYKTYpHBIM (dopmyiam
BEIIECTB;

— KpWUTHYECKHM  OLIGHMBaTh W  HHTEPIPETUPOBATH
XUMHUYECKYI0 HH(POPMAIUIO, COACPIKAIIYIOCS B COOOIICHHUSIX
cpenctB  maccoBoi umHpopmaruu, pecypcax VHTepHera,
HayYHO-TIONYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-
HAyYHOW KOPPEKTHOCTH B LEJISAX BBISBICHUS OIIMOOYHBIX
CyXaeHuil u popMHpoBaHKS COOCTBEHHOW MO3UIINH;

XUMHYECKHE
(10 gacos)

pC€aKuuu

I'oMorennsie u I'CTCPOrCcHHbLIC pCaKIIUH. CKOpOCTL pC€aKiuu, €€
3aBUCHUMOCTbD oT Pa3INIHbIX q)aKTOpOB . IIPpHUPOJbI
pearupyromux BCIIICCTB, KOHIOCHTpALuu pearupyronmx
BCIICCTB, TCMIICPATYPHI, IJIOMIAAN peaKHHOHHOﬁ IMOBCPXHOCTH,
HaJIMYU KaTajlnu3aTopa. Poab KaTajin3aTopoB B IIPUPOAC U
MPOMBINIJICHHOM  IIPOU3BOJICTBC. O6paTI/IMOCTB peaKHHﬁ.

— packpblBaThb Ha MpUMEpax pojib XUMHHU B
dbopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTUHBI MUpPAa U B
MPaKTUYECKON JIEATETbHOCTH YEJIOBEKA,

—  JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBS3b MEXKAY
XUMHEH U IPYTUMHU €CTECTBEHHBIMU HAyKAMH;
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XUMUYECKOE PABHOBECHUE M €r0 CMEILICHHUE IMOJ JEHCTBUEM
pa3nuuHbIX  (GakTOpoB  (KOHIECHTpAIMsS PEareHTOB  WJIU
MPOJAYKTOB PEaKIIMH, JaBJICHUE, TEMIlepaTypa) JJisi CO3JAaHUs
ONTUMAJIBHBIX YCJIOBUH MPOTEKAHUS XMMHUYECKUX IPOIIECCOB.
Jucnepcnvie cucmemuvl. Ilowsmue o xoanouodax (301u, eenu).
Hcemunnvie pacmeopel. Peakuyuu B pacTBOpax 3JIEKTPOJIMTOB.
pH pactBOpa Kak IOKa3aTeslb KHUCIOTHOCTU cpenpl. ['maponus
coyieil. 3HaueHHWE TUIPOJIU3a B OHOJOTUUECKHMX OOMEHHBIX
npoueccax. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEaKLUU B
MIPUPO/IE, MIPOU3BOICTBEHHBIX npoleccax u
KU3ZHEACSITSIIBHOCTA OPTaHU3MOB.

—  BIAJICTh NPaBWIAMHU H IIPHEMaMu 0€30MMacHO paboThI
C  XUMUYECKUMH  BEIIeCTBAMH M JIAOOPATOPHBIM
000py/1I0BaHHEM;

—  yCTaHaBJIMBAaTh 3aBUCUMOCTH CKOPOCTH XHMHYECKOUH
peakuuu ¥ CMEIICHHS XHMHUYECKOTO PaBHOBECHS  OT
Pa3TUYHBIX (PAKTOPOB C IEJIBIO OIMPEICICHHUS ONTUMATBHBIX
YCIIOBUH TPOTCKAHUSI XUMHUYECKUX MTPOIIECCOB;

— TPHUBOJUTH  NPUMEPHl  THAPOJIHU3a
MMOBCETHEBHOM KM3HH YEJIOBEKA,

—  TIPHUBOJUTH TIPUMEPBI OKHUCJIUTEITBHO-
BOCCTAaHOBHUTEJIHHBIX PEAKIUN B MPUPOJIE, IPOU3BOICTBEHHBIX
poreccax U )KU3HEACITeILHOCTH OPTaHU3MOB;

— BIaQJeTh TMpaBWwIaMH O€30MacHOro oOpalleHus ¢
€KUMH, TOPFOYNMHU U TOKCUYHBIMH BEIIECTBAMH, CPEIACTBAMH
OBITOBOY XUMHH;

—  OCYIIECTBIIATh IMOUCK XUMHUYECCKOW HH(POPMAIHH TI0
Ha3BaHWSIM, WICHTU(UKATOpAM, CTPYKTYPHBIM (opmyrnam
BELIECTB;

— KPUTHYECKM  OLIEHWBAaThb U  HMHTEPIPETHUPOBATH
XUMUYECKYI0 HH(POPMAIUIO, COACPIKAITYIOCS B COOOIICHUSIX
cpenctB  maccoBoi umHGpopmaruu, pecypcax HHTepHera,
HAyYHO-TIOMYJISIPHBIX CTAaThSIX C TOYKH 3PEHUS €CTECTBEHHO-
HAyYHOM KOPPEKTHOCTU B LEJSAX BBISBICHUS OIIMOOYHBIX
CyXAeHUI U popMHpOBaHUS COOCTBEHHON MO3UIINH;

coJieit B

Mertauisl 1 HeMeTaJlTbl
(14 gacos)

OKHCIIUTENTbHO-BOCCTAHOBUTENBHBIE ~ CBOMCTBA  IPOCTBIX
BEIIECTB — METAJUIOB IUIaBHBIX U MOOOYHBIX MOArPyMI (Melb,
JKEJe30) M HEeMETaJUIOB: BOJOPOJA, KHCIOpPOJa, TaJoreHOB,
cepbl, aszora, (ocdopa, yraepoma, kpemHus. Kopposus
METaJJIOB: BUABI KOPPO3UH, CIOCOOBI 3alIUTHl METAIIOB OT
KOpPPO3UU. IeKkmpoaus pacmeopos u pacniagos. llpumenenue
9NEeKMPONU3A 8 NPOMBIULIEHHOCHIU.

— packpbiBaTh ~Ha IpHMEpPax poJIb XHMHH B
(bOpMHpPOBaHUH COBPEMEHHON HAyYHOH KapTHHBI MHpa U B
PaKTUYECKOM JEATCIIbHOCTH YEI0BEKA,;

—  JIEMOHCTPUpPOBATh Ha MPUMEPax B3aUMOCBS3b MEXKIY
XAMHUEH U IPYrUMH €CTECTBEHHBIMH HayKaMHu;

—  NPOTHO3MPOBATH BO3MOYKHOCTh IPOTEKAHUS
XHUMHUYECKHX PEaKIMii Ha OCHOBE 3HAHHUI O THIIAX XUMHUYECKOM
CBS3M B MOJIEKYJIaX pEareHTOB M WX PEaKIIMOHHON
CIIOCOOHOCTH;

20




— HCHOJIb30BaTh 3HAHUSA O COCTaBe, CTPOCHUH U
XAMHYECKUX  CBOWMCTBAX  BEMIECTB M 0€30MacHOro
MPUMEHEHHUSI B IPAKTUYECKOM EATEIbHOCTH;

—  BIAJICTh NPAaBWIAMHU H TIPHEMaMH 0€30IMacHO paboTHI

C XUMHUYECCKUMHU BeIIIeCcTBaMn u Ha60paTOpHI)IM
000py/I0BaHHEM;
— I[PUBOJUTH  IPUMEPBI  XUMHUYECKHUX  pPEaKUUH,

pacKpbIBaOIUX OOIIHEe XHUMHYECKHE CBOWCTBA MMPOCTHIX
BEIIECTB — METAJUIOB 1 HEMETAJUIOB;

— BIaJETh IMpaBWIaMH O€30MacHOro oOpallleHus ¢
€IKUMU, TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMH, CPEIACTBAMHU
OBITOBOM XUMHMH;

—  OCYIIECTBIIATH IMOUCK XUMHUYECCKOW HH(POPMAIMH TI0
Ha3BaHMSIM, WJICHTU(UKATOpPAM, CTPYKTYPHBIM (opmyrnam
BEIIIECTB;

— KPUTHYECKH  OICHWBAaTh W  HHTEPIPETHPOBATH
XHUMHAYECKYI0 WH(POPMAIHIO, COJEPKAIIYIOCS B COOOIICHUSIX
cpenctB  maccoBoi umHpopmaruu, pecypcax HHTepHera,
HAyYHO-TIOMYJISIPHBIX CTAaThSIX C TOYKH 3PEHUS €CTECTBEHHO-
HAyYHOM KOPPEKTHOCTU B LEJSAX BBIABICHUS OIIMOOYHBIX
CYy)KJIeHU! U PopMUPOBaHUS COOCTBEHHOM MO3UIINH;

XHUMHUS U KA3HD
(6 yacoB)

Hayunbie meToabl MO3HAHUSA B XUMHUH. ICTOYHUKN XMMUYECKO T
nHpopmanuu.  Ilouck  wHPOpManuu 1O  HA3BAHUSM,
UIeHTU(DUKATOPAM, CTPYKTYPHBIM dbopmynam.
MojenupoBaHle XMUMHUYECKHUX TMPOLECCOB U  SIBJICHHIA,
XUMUYeCKUU AHaIu3 U CuHme3 Kak METO/Ibl HAy4YHOTO ITO3HAHUSL.
Xumuss u 370poBbe. JlekapcTBa, (EpMEHTHI, BUTAMHUHBI,
TOPMOHBI, MHUHEpajbHbICe BOABL. IIpoOiieMBI, CBSI3aHHBIE C
NMPUMEHEHUEM  JICKapCTBEHHBIX  MpemnapaToB.  BpenHbie
MPUBBIUKA M (DAKTOPBI, pa3pylIAloNIUue 3J0pPOBbe (KypeHHe,
ynotpeOieHre  alKorojisi, HapkomaHus). PanuoHanbHOE
nutanue. [uwesvle 0obasku. OcHo8bl NUUEBOL XUMULL.

XuMHS B TNOBCEJHEBHOM JKHU3HU. Moromue W YUCTSIIIHNE
cpeactBa. Cpeocmea 60pbObl ¢ ObIMOGLIMU HACEKOMBIMU:
penennenmol, uncekmuyuovl. CpeicTBa JUYHOW THUTHEHBI U

— packpblBaTb Ha MpUMEpax pojib XUMHHU B
dbopMUPOBAHUM COBPEMEHHOW HAay4YHOW KapTUHBI MUpPAa U B
MPAKTHYECKOH JESITEIbHOCTU YEeJIOBEKa;

—  JEMOHCTPHPOBAaTh Ha MPUMEPAX B3aUMOCBS3b MEXKIY
XUMHEH U IPYTMMU €CTECTBEHHBIMU HAyKaMH;

— UCHOJIb30BaTh 3HAaHUS O COCTaBe, CTPOCHUM U
XUMHYECKUX  CBOMCTBAaX  BEIIECTB M  0e30macHOro
MPUMEHEHUS B IPAKTUYECKOU JAESITeTbHOCTH;

—  BIaJETh NpaBUIAMU U IpHeMaMu 0e30MacHoil paboTh

C  XUMHYECKHMH  BEHICCTBAMH W JIaDOpATOPHBIM
00opynoBaHueM;
—  TPUBOJUTH PUMEPHI OKHCITUTEITHHO-

BOCCTAHOBHUTCIBbHBIX peaKI_II/Iﬁ B MpUpPOAC, TPONU3BOJACTBCHHBIX
nponeccax u XKU3HCACATCIIbHOCTH OPIraHU3MOB;,
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kocmetukd. IlpaBmia Oe3omacHO pabOTBI € €IKHUMH,
TOPIOYMMH ¥ TOKCUYHBIMH BELIECTBAMH, CPEICTBAMH OBITOBOM
XUMUHU.

XUMUS U CENIbCKOE XO35ICTBO. MUHEPAIBHBIE U OPraHUYECKUE
ynoopenusi. CpeAcTBa 3alUThl PACTEHUI.

Xumusa B crpourenbctBe.  Llement.  beron.Ilogbop
ONTUMAJIBHBIX CTPOMUTEIBHBIX MAaTEpUAlOB B IPAKTUUYECKON
JeSITEIbHOCTH YEJIOBEKA.

XUMUS U IKOJOTHS. XUMHAYECKOE 3arpsi3HEHUE OKPYXKaroIen
cpeasl U ero mnociueactBus. OxpaHa Tuapoc@epsl, MOYBHI,
atMocdepsl, Ppropsl U hayHbl OT XUMHUUECKOTO 3arpsS3HEHUS.

— BIAJeTh MpaBUIaMH O€30MacCHOTO OOpalieHus ¢
€KUMU, TOPIOYMMHU U TOKCUYHBIMH BEILIECTBAMHU, CPEACTBAMMU
OBITOBOM XUMHMH;

—  OCYIIECTBJIATh IOUCK XUMHUYECKOW HH(POpPMAIMU IO
Ha3BaHUAM, WIEHTH(]UKATOpaM, CTPYKTYypHBIM (opmynam
BELIECTB;

— KpUTHYECKH  OIICHWBAaTh WM  WHTEPHPETHPOBATH
XMMHUYECKYIO0 HMH(OpMaIHIO, COAEpXkAILyocsi B COOOLICHUSIX
CpeacTB MaccoBoil uHGpopMmanuu, pecypcax HHTepHera,
HAy4YHO-TIONYJISIPHBIX CTAaThSIX C TOYKH 3PEHUSI €CTECTBEHHO-
HAay4YHOM KOPPEKTHOCTH B LEJISAX BBISBICHUS OIIMOOYHBIX
CYXKJIeHU! U (POpMUPOBaHUSI COOCTBEHHOU MO3UIIUH;

—  TPEICTaBJIATh MYTU PEHIeHUs TJI00aIbHBIX MpoOsieM,
CTOSIIIIUX nepen YeJIOBEYECTBOM: AKOJIOTUYECKUX,
SHEPTeTUYECKUX, CHIPHEBBIX, U POJIb XUMHUHU B PEIICHUH STHX
poOJIeM.

6.KanennapHo-temaTnyeckoe nNJiaHMpPOBaHUe

Oprannyeckas xumus (34 yaca)

Ne
ypoka

Tema ypoka

Conep:xanue ypoka

IMpakTHyeckasn Jara npoBeneHust
AeATeJbHOCTD

1o MJIaHy no gakry
o0y4arouerocsi

Tema 1. Teopusi XMMHYECKOT0 CTPOEHHSI OPraHUYECKUX coeMHeHuil (3 yaca)

1

Tb npu paboTe B kKaOMHETE XUMUH.

IIpeamer
OPraHM4eCKOM XUMHUH.
Teopusi XUMUYECKOTO
CTPOEHUS
OPraHu4eCKUX
COCIMHEHU I

[losiBnenne u pa3BUTHE OPraHUYECKOM XUMHUM KaK HayKH.
Ilpenmer  opranmueckod  xuMuu. MeCTO U 3HAYCHUE
OPraHUYeCKOW XMMHUU B CUCTEME ECTECTBEHHBIX HaYK.

XUMHUYECKOE CTPOCHHME KaK IOPANOK COECAUHEHUs aTOMOB B
MOJIEKYJI€ COTJIACHO MX BaJEHTHOCTH. OCHOBHBIE MOJIOKEHHS
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Ne Tema ypoka Coaep:kanue ypoka IIpakTuyeckas JaTa npoBeaeHus
oKa eATe1bHOCTh
yp A 10 IVIaHy | 1o (pakry
odyuamuerocst
TEOPUU XUMHYECKOIO CTPOEHUsS OPraHUYECKHX COECAMHEHUHN
A.M. byrneposa.
2 Teopusa xuMHuueckoro |YriaepoaHbIl CKENeT OpraHu4eckor MoJieKynsl. KpaTtHocTh
CTPOEHHUS XMMHMUYECKOM  CBSI3U. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT
OpPraHNYECKUX XUMHUYECKOTO CTPOCHUS MOJIEKYIL. M30Mepus U u30Mepsl.
COCIMHEHUN
3 Knaccudukanus [TonsaTne 0 (GyHKIMOHAIBHOU rpymnme. [TpuHIHATBL
OpPraHNYECKUX KJIacCU(UKAMU OpraHMYecKuX coeAuHeHuid. Cucremarnyeckas
COEIMHEHU N MEeXAyHapoJHas HOMEHKJIAaTypa M MPUHIUIBI 00pa3oBaHUS

Ha3BaHUU OPraHUYECKUX COCTMHEHUMH.

Tema 2. Yraesogoponsl (13 yacos)

4 AnkaHbl Ankanel. Cmpoenue monexynol memana. I'oMoorndeckuii psij | J1abopaTopHbIi OIBIT:
ankanoB. ['omonorn. Homenknarypa. W3omepus yriepoauoro |Koncrpynposanue
ckeJneTa. 3aKOHOMEPHOCTH U3MEHEHHS (PU3HMYECKUX CBOMCTB. IHapOCTCPKHCBBIX

MOIECIIEN MOJICKYJI
OPraHu4CCKNX BCIICCTB.
5 XuMH4ecKue XuMHYecKue CBOICTBa (Ha MpUMepe MeTaHa M 3TaHa): peakluu
CBOJCTBa, MOJIyYCHUE |3aMellleHUs (TalOreHUpPOBaHKE), NETHIPUPOBAHUS KaK CIIOCOOBI
U IpUMEHEHHe MOJIy4YEHUS] BaXKHEUIINX COCAMHEHUN B OPraHMYEeCKOM CHUHTE3E.
aJIKaHOB l'openue MeraHa kKak OJMH W3 OCHOBHBIX MCTOYHUKOB TEIUIa B
OPOMBILUJICHHOCTH U ObITy. Haxoxxnenwe B mpupoae H
IPUMEHEHUE aJIKaHOB. [loHamue o YukioaiKaHax.
6 Pemenue 3agay Ha Pemenne 3amau Ha HaxOXICHHE MOJCKYISIPHOU (QOPMYIbI

HaXO0XJICHUE
MOJIEKYJIIPHOU
(bopmyIbl
OpPraHMYECKUX
COCIMHEHUN

OpPraHMYeCKUX COEJAMHEHHH IO €ro IJIOTHOCTH U MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, MM MO MPOJYKTam
CrOpaHus
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Ne Tema ypoka Coaep:kanue ypoka IIpakTuyeckas JaTa npoBeaeHus
OKa eATeJbHOCTD
yp A no IiaHy | mno gaxkry
odyuamuerocst
7 AnkeHsl Anxensl. Cmpoenue monexyavl smunena. I'oMoIorndeckuii psag
ankeHoB. HomeHnxmarypa. M3omepus yriiepoaHoro ckenera
II0JIO’KEHHUS KPAaTHON CBSA3H B MOJIEKYIIE.
8 XuMuyeckue XuMUYecKue CBOIcTBa (Ha MpUMEpe JTHIEHA): pPEaKLHUU
CBOICTBa, MOJIyY€HUE |MIPUCOEIMHEHUS (TaJIOTEeHUPOBaHUE, cuopuposanue, TUapaTanus,
Y IPUMEHEHUE 2UOPO2ANI02EHUPOBAHUE) KaK croco0 TIOJTYIEeHHUS
AIIKEHOB (YHKIIMOHATBHBIX MPOU3BOJHBIX  YIJIEBOJAOPOJOB, TOPEHUS.
[lonumepu3zainuss STHJIEHA Kak OCHOBHOE HAIpaBJIEHUE €ro
ncnosb3oBaHus. [lonuaTHiieH Kak KPYMHOTOHHAKHBIM HPOJYKT
XMMHUYECKOTO Mpou3BoCTBa. [I[puMeHenue sTuieHa.
9 IIpakTHyeckas BrinonHenue npakTuyeckoil paboThl M0 HHCTPYKIIUH. Beinonnenue
padora Nel [Tony4yenue >TriieHa u u3ydeHue ero cpoiictea. CobmroieHne MPaKTUYECKOU PabOThI
[Tonydyenue sTriieHa | IpaBUII O€30TIaCHOM pabOTHI ¢ BEIECTBaMHU, 000PYI0BAHUEM U
Y U3y4EHUE €ro XUMU4ecKo# mocynoii. CoOtoieHre MpaBuil HarpeBaHMs B
CBOWCTB. OTKPBITOM IJ1aMeHHu. CocTaBiieHrne OTYETA O MPAKTUYECKON
pabore.
10 AnKanueHsl U Ankamuensl W Kayaykw. [loHstue 00 ankagueHax Kak
Kay4yyKu YIJIEBOJOPOJAaxX C JABYMs JBOWHBIMU cBs3aMH. [lommmepuzanms
muBuHWIa  (OyramueHa-1,3)  kak  cmoco® — TOJyYeHHS
CUHTETUYECKOrOo Kaydyyka. HaTypanbHblii M CHHTETHYECKHUI
Kay4dyku. Bynkanuzanus kayuyka. Pe3una. [Ipumenenune kayayka
U PE3UHBI.
11 AJNKUHBI Anxunbl. Cmpoenue monekynvl ayemunend. 1'OMOIOTrHYeCKUi
psan ankuHoB. Homenknatypa. M3oMepust yriepoaHoro ckeiera u
MOJIOKEHUSI KPaTHOM CBSA3M B MOJIEKYJIE.
12 XUMHUYECKHE XUMUYECKUE CBOMCTBa (Ha TpUMEpe aleTUIIeHA): peaKIuH

CBOﬁCTBa, MOJIYYCHUC
U NPpUMCHCHUC
AJIKMHOB

NpUCOETUHEHNUs (TaJIOTeHUPOBaHUe, euopuposanue, TUapaTanus,
2uodpo2anoceHuposanue) Kak crocod MOJIy4eHHUs IMOJHUMEPOB U
JPYTHX MOJIE3HBIX POIYKTOB. 'OpeHne aneTniaeHa Kak HICTOUYHUK
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Ne Tema ypoka Coaep:kanue ypoka IIpakTuyeckas JaTa npoBeaeHus
OKa eATeJbHOCTD
yp A no miany | mno gakry
odyuamuerocst
BBICOKOTEMIIEPATYPHOTO IJIAMEHH ISl CBAPKU M PE3KU METAILJIOB.
[IpuMeHeHue aneTuieHa.
13 Apensl. benson kak Apenbl.  beH3os  Kak  NOpEACTaBUTENb  APOMATUYECKUX
IIpE/ICTaBUTENb yIIIeBOAOPOa0B. Cmpoenue monekynvl Oenzona. XUMHUYECKHE
apOMaTHYECKHX CBOMCTBA: PEaKIMU 3aMeIeHUs (rajJoreHHpOBaHUE) KaK CIOCo0
YTJIEBOI0POJIOB MOJIyY€HUsI ~ XMUMHUYECKUX  CpPEACTB  3alllUThl  pPacCTEHHIA,
MIPUCOEAVHEHUS (ruapupoBaHue) KaK  J0Ka3aTelbCTBO
HEeNpeneNnbHOro  Xapakrepa OeH3ona. Peakuuss  ropeHwus.
[Ipumenenue GeH3oua.
14 KonTpoabHast CocraBiienne GopMys ¥ Ha3BaHUW U30MEPOB YIIIEBOJIOPOIOB.
pabora 1 o reme CocraBiieHHE LETIOYKN MTPEBPAILICHUH, OTPAKAIOIINE
«YTII€BOIOPOIBI» TeHeTHYECKUE CBA3M MEXY yriieBoJopoaaMu. Pemenue 3anau
Ha BBIBOJI ()OPMYJI OPraHUYECKUX COSAMHEHUN MO MPOIYKTaM
cropanus. Pemienue 3aad Ha onpeieIeHne MacCOBOM WITH
00BEMHOM JTOJTU MPOAYKTa peakluy OT TEOPETUYECKHI
BO3MOKHOTO.
15 [TpupoHbIil KCTOYHUK | XUMUSL U 3HEpreTuka. [IpupoaHbie MCTOYHUKH YIJIEBOJOPOIOB.
YIJIEBOJIOPOJIOB - [IpuponHplii ¥ mMONYTHBIH HEPTAHOHW Ta3bl, MX COCTaB |
MIPUPOJIHBIN a3 UCII0JIb30BaHUE.
16 [Tpuponnsrit uctounuk | CoctaB HegTH U ee nepepadborka. Hedrenpomyktel. OkraHoBoe | JIabopaTopHBIi OMBIT

YIIIEBOJIOPO/IOB -
He(ThH

gucino  OensuHa. OxpaHa  OKpyxkKarouieil — cpeapl  IpH
HedTenepepabOTKE U TPAHCIOPTUPOBKE  HE(PTEHPOIYKTOB.
AnbTepHAaTUBHBIE HCTOYHUKU SHEPTUH.

O3HaKOMJICHHUE C
obpa3amMu npoayKTOB
He(drenepepabOTKH

Tema 3. Kucsopoacoaep:kamue

opranuveckue coequnenus (13 yacon)

17

IIpenenbHble
OJIHOATOMHBIE CITUPTHI

Cnuptsl, GyHKIMOHANBHAS Ipymna cnupToB. Kinaccudukanms,
HOMEHKJIaTypa, U30MepHsl CIIUPTOB, IEPBUYHBIN, BTOPUUHBIN U
TPETUUYHBIN aTOMBI yriepoJa. IIpenensHbie 0qHOATOMHBIE
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ypoKa

Tema ypoka

Coaep:kanue ypoka

IIpakTuyeckas
NeATeJbHOCTD
odyuamuerocst

I[aTa MMpoBEeACHUSA

0 IJIaHy

no ¢akry

cnupthl. 3oMepus 1 HoMeHKIaTypa. MeTaHoa ¥ 3TaHOJ Kak
IPEJICTaBUTENIN MIPEIEIbHBIX OJHOATOMHBIX CIIUPTOB

18

XuMHYeCcKHe CBOMCTBA
MpeACTbHBIX
0JIHOATOMHBIX
CITUPTOB

XUMHUYECKUE CBOMCTBA (HA IPUMEPE METAHOJIA U 3TAHOJIA):
B3aUMO/ICHCTBUE C HATPUEM KaK CIIOCOO YCTaHOBIJICHUS] HAIMYHUS
TUPOKCOTPYIIIBI, PEAKITUs C TAIOT€HOBOJOPOaMH KaK CIIOC00
TOJTyYeHUS] PaCTBOPUTENIEH, JeTUIpaTaius Kak criocoo
MOJTydeHUs ATHIIeHA. Peakiiusi ropeHus: CHUPTHI KaK TOTLTUBO.
[Ipumenenne metanona u stanona. Gu3nogornvyeckoe 1eHCTBUE
METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M YEJIOBEKa.

19

MHoroatoMHbIE
CITUTEI

OTWIEHTJIMKOIb W TJIMIEPUH KaK MPEIACTABUTEIH MPEAeSIbHBIX
MHOTOaTOMHBIX CHUPTOB. XMMHUUYECKHE CBOMCTBA. KauecTBeHHAas1
peakuyss Ha MHOTOAaTOMHBIE CHOUPTBI M €€ NPUMEHEHUE IS
pacro3HaBaHus TJIMIEPHUHA B COCTAaBE KOCMETHYECKHUX CPEICTB.
[IpakTyeckoe MPUMEHEHUE FTUIICHTJIMKOIS U TIIUIEPUHA.

JlaGopaTopHbI OTIHIT

PacTBOopenue riuuepruna

B BOJIE M PEAKIIUs €ro ¢
ruapokcuaom meau (11)

20

Denorl

®enon. CtpoeHue MoJiekynbl (eHona. Bzaumuoe enusHue
amomos 6 Mmoaekyie ¢henona. Xumuyeckue — C8OUCMBA:
83aumooelicmsaue ¢ Hampuem, 2UOPOKCUOOM HAMpusi, OPOMOM.
[Ipumenenne ¢eHoa.

JlaGopaTopHbIi OTIHIT
BzaumonelictBue
dbenona ¢ OpoMHOM
BOJION U pacTBOPOM
TUAPOKCUIA HATPUS

21

AJbIeruapl

AnbIOEruael. Meranaib (dbopmasbieru) u 3TaHajb
(ameraypaeTuI) Kak IMPEICTABUTEIHM IPEICIbHBIX allbJACTHIOB.
KadecTBeHHBIE peakiMu Ha KapOOHWIBHYIO TpyMIy (peakius
«CepeOpsIHOTO 3epKaiay», B3aUMOJICHCTBHE C THAPOKCUIOM MEIU
(I))' m wux mnpuMeHeHue i OOHApPYKEHUS TPEAETbHBIX
QJIBJICTUIOB B IMPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anpreruioB. [Ipumenenue dpopmanbaeruia u aneraibAeruia.

JlaGopaTopHbIi OTIBIT:
[Tonmyuenue sTanans
OKHCJICHHEM JTaHoJa.
OkuciieHue 3raHans

22

KapOoHOBBIE KHCIOTHI

Kap6OHOBLIe KHUCJIOTHI. yKCYCHaﬂ KHCJIOTAa KaK MpEACTAaBUTCIID | .

IMPEACIIBHBIX OTHOOCHOBHBIX Kap60HOBBIX KHUCJIOT. HpI/IMeHeHI/Ie
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Ne Tema ypoka Coaep:kanue ypoka IIpakTuyeckas JaTa npoBeaeHus
ypoKa NeATeJbHOCTD mo miany | mo pakry
odyuamuerocst
yKCyCHOM KucnoThl. [IpeacraBieHue o BBICIIMX KapOOHOBBIX
KHCJIOTax.
23 XuMuyeckue cBoiicTBa | XMMUUECKHUE CBOMCTBA (Ha IPUMEPE YKCYCHON KHUCIIOTHI): JlaGopaTopHbIi OIBIT:
KapOOHOBBIX KUCIIOT | pEaKIMH ¢ METaJUIaMHi, OCHOBHBIMHU OKCH/IaMH, OCHOBAaHUSIMH U | B3AUMO/ICHICTBUE
COJISIMU KaK MOATBEPKICHUE CXOACTBA C HEOPraHUYECKUMU YKCYCHOM KHCJIOTHI C
kucnoTamu. Peakuus stepudukanuu kak cnocod noyrydyeHus MHAUKATOpaMH, C
CIIOXHBIX 3(DUPOB. MeTaJljIaMy, 1EeT0YaMH,
¢ kKapOOHATOM HaTpus
24 IIpakTH4eckas BrinonHenue npakTuyeckoil paboThl M0 HHCTPYKIIMH. Beinonnenue
padora Ne2 [Tosrydenmne ykCyCHOM KHUCIIOTHI U U3YYEHUE €€ CBOMCTB. MPaKTUYECKON PabOThI
[Tonyyenue u Colmronenue mpaBui 6€30macHOM padOTHI C BEIIECTBAMHU,
CBOMCTBA KapOOHOBBIX |00OpPYIOBaHUEM U XUMHUYECKOU mocynoi. CoOmroaeHue mpaBuil
KHUCIIOT HarpeBaHus B OTKPHITOM IjameHu. CocTaBieHHe OTUETa O
MpaKTUYECKOU padoTe.
25 CrnoxHbie (DUpHI. Cnoxubie »bupsl U xkupbl. CioxxkHble 3(pHUpbl Kak MTpOIyKTHI | JIabopaTOpHBIN OIBIT:
Kupsl B3aMMOJICHCTBUS ~ KapOOHOBBIX  KHCJIOT CO  CHOUpTamu.|PacTBopuMOCTb KUPOB.
[Ipumenenne ciioxHBIX AGUPOB B mHIIEBOW W mapdromepHoil | ['uapoan3 (oMblIeHNE)
IPOMBIIUIEHHOCTH. JKUpbl Kak clOKHbIe 3(UpPHI INIHMIEPUHA U | KUPOB.
BBICIIIUX KAPOOHOBBIX KUCIOT. PacTUTEIbHBIE U )KUBOTHBIE )KUPBI,
ux cocta. Pacno3HaBaHue pacTUTEIbHBIX KUPOB HA OCHOBAHUU
uX HempenenbHOro xapakrepa. [Ipumenenue >xupoB. ['maponus
WM OMBUICHHE KMPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOTyYeHHS
coJiell BbICHIMX KapOOHOBBIX KHCIOT. MbLIA KaK COJU BBICHIMX
KapOOHOBBIX KUCIOT. MorolIre CBOHCTBA MbLja.
26 VYrnesogsl. ['mroko3a u | Yriesonsl. Knaccudukamus yrnesonos. Haxoxaenue yrieBoos | JIabopaTopHBIi OTIBIT:

caxapo3a

B nipupoe. ['11roko3a Kak anpaeruIocnupr. bpoxkeHue rirtoko3sl.
Caxapo3a. [ uopoaus caxaposoi.

B3aumonencreue
TJTFOKO3BI C
ruapokcunom menu (1)
u okcuzgoM cepedpa (1)
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Ne Tema ypoka Coaep:kanue ypoka IIpakTuyeckas JaTa npoBeaeHus
ypoKa NeATeJbHOCTD mo miany | mo pakry
odyuamuerocst
27 Kpaxman u nemmonosa | Kpaxman u  memnoio3a  Kak — OHOJIOTHYECKHE MOJUMEpHL. | JIabopaTopHBIi OMBIT
XUMHYECKHE CBOMCTBA Kpaxmajga M IeJUIoN0o3bl (ruapoiius, | Bzaumoneiicteue
KayeCTBEHHAsI PeaKlus ¢ HOJ0M Ha Kpaxmall U €€ NMPUMEHEHHE | Kpaxmaja C UOJIOM,
Ul OOHapyKeHus KpaxMajga B HIPOAYKTaxX HNUTaHMS). |THAPOIU3 Kpaxmaa.
[Ipumenenne u OuoJsiornueckas pojib yrieBonoB. Ilonstue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMeEpE alleTaTHOI'O BOJIOKHA.
28 IIpakTH4eckas BoinosnHenue npaktuyeckoit paboThl 1o MHCTpYKUMHU. Pemenne | Brinmonanenue
pa6ora Ne3 Penrenne |skcriepuMeHTaNbHBIX 3a1a4. CoOroieHue mpaBmi 0€30MacHO | IpaKTHYeCKO# paboThI
AKCIEPUMEHTAJIbHBIX | pabOThI C BELIECTBAMH, 000PYAOBAHUEM U XUMUYECKOM
3a/1a4 Ha nocyaoi. CobioieHre paBUil HarpeBaHUs B OTKPHITOM
pacro3HaBaHue miameHu. CocraBieHHe 0TYETa O TPaKTUUECKOH padoTe.
OpraHUYECKUX
BEIIECTB
29 KonTpoabHast CocraBinenne QopMyn W Ha3BaHUH H30MEPOB  CIHUPTOB,
padora 2 1o Teme aNbACTUIOB, KapOOHOBBIX KuCTOT. CocTaBlieHHE IIEMOYKH
«Kucmoponconepxa- |NIpeBpallleHuN, OTPaKAIOIIUX T'EHETUYECKUE CBA3ZH  MEXIy
II1E OPraHu4eCKHe YII€BOAOPOJAMH M KHCIOPOJCOAEPKALIMMH  COCOUHCHHUSMH.
COCIMHEHUS» Pemienue 3a1a4 Ha BBIBO JOPMYJT OPraHUUECKUX COSAMHEHUH 110

IMPOAYKTaM CropaHusl. Pemenne 3aaa4 Ha OIIpCACIICHUC MacCoOBOH
Wi 00BEMHOU A0JIKW TIPOAYKTa pe€aKmunu OT TECOPETHUYCCKU
BO3MOKHOTO. PacueTsl Macchl (O6’B€Ma, KOJIM4YECTBa BGH_IGCTBa)
IIPOAYKTa p€aKrur, €CJIU OJHO U3 BEIICCTB AaHO B BUAC paCcTBOpa
C onpez[eneHHoﬁ MacCOBOM JoJieH PaCTBOPCHHOI'O BCUICCTBA.

Tema 4. A3oTcoaep:xaiiue opranudeckue coequHenusi (5 yacon)

30 | AmuHBI Awmunbl. CTpoeHHne MoJieKyl. AMuHorpymmna. @usndeckue u
XUMHYECKHUE CBOMCTBA. AHMIMH. CBONCTBA, IPUMEHEHUE
31 | AMHHOKHCIIOTBI AmuHOKHCTOTH 1 O6eku. COocTaB 1 HOMEHKIIATYpA.

AMUHOKHCIOTBI KaK aM(bOTepHBIe OpPraHNn4eCKUC COCANHCHUS.
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Ne Tema ypoka Coaep:kanue ypoka IIpakTuyeckas JaTa npoBeaeHus
OKa eATeJbHOCTD
yp A no miany | mno gakry
odyuamuerocst
[Tentuanas cBsA3b. bruosiornyeckoe 3Ha4YEHNUE 0.-aMUHOKHUCIIOT.
O6actu MpUMEHEHUSI aMUHOKHUCIIOT.
32  |benku — npupoaHbIe benku kak mnpupomnsle Ouononumepbl. CoctaB u crpoeHue |JlabopaTopHbI OMBIT:
OMoTIOIMMEPHI 0enkoB. XMMHUECKHE CBOMCTBA OEJIKOB: TMAPOJIN3, AeHaTypauus. | L[BeTHbIe peakunuu Ha
O6napyxeHue O€IKOB MPHU MOMOIIM KAa4eCTBEHHBIX (IIBETHBIX)|OCIKH
peaKuui.
33  |buomornyeckue buonornyeckne ¢ynkuun OenkoB. IlpeBpamieHusi OenkoB B
¢byHKIMM OeNKOB opraHusMe. YcIexu B U3y4eHUHU U CUHTEe3€e OenKa.
34 |OcHoBbl opranmueckoii |[ToBTOpeHne W 0000IIEHIE OCHOBHBIX BOIPOCOB OPraHWYECKON
XUMUHU XMMHH: KJacCU(pUKausi M HOMEHKJIaTypa, TIeHeTHYecKas
B3aMOCBSI3b OPraHMYECKUX COEAMHEHUN
Oomas xumusn (34 yaca)
Ne Tema ypoka Conep:xanue ypoka IIpakTuyeckasn Jara npoBeneHust
OKa eATeJIbHOCTh
yp A Mo MJIaHy no gakry
o0y4arouerocs
Tema 1. Ctpoenue BemecTna (4 yaca)
1 Crpoenue atoma CoBpeMeHHass  MOJeldb  CTPOEHHS  aroma.  JIEKTPOHHAs
KoH(purypauus aroma. OcHogHoe U 8030)JicOeHHble COCMOSHUSA
amomos. Knaccudukaiuss XMMUYECKUX DJIEMEHTOB (s-, p-, d-
aneMeHThl). OCOOEHHOCTH CTPOCHHS SHEPTreTUYECKUX YPOBHEM
aTOMOB d-3JIEMEHTOB.
2 [Tepuonnueckas [lepuonnueckas cucremMa XuUMHYEeCKHX  dieMmeHToB  J[.H.

cucTeMa XUMHYECKHX
anemeHTOB J[.1.
Menpeneena

Menneneesa. @usnueckuii cmeici I[lepuoanueckoro 3akona J1.1.
Menpneneesa. IIpyunHbl 1 3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB
3JIEMEHTOB U UX COEAUHEHUH 110 IIEPUOAAM U IPYIIIIAM.
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Ne Tema ypoka Coaepikanue ypoka IIpakTuyeckas JaTa npoBeaeHus
OKa eATeJbHOCTD
yp A o mjiany | mno gakry
odyuamerocst
3 Bunsl xumunueckoin OneKTpoHHas npupozaa XUMUYECKON CBSI3H.
CBSI3U DNEeKTPOOTPULIATENBHOCTD. Bunst XUMUYECKON CBSI3U
(koBajieHTHasi, MOHHAs, MeETaJUIMYecKas, BOAOPOJHAs) U
MEXaHU3MBI €€ 00pa30BaHMUS.
4 Kpucrannuueckue u | Kpucmannuueckue u amopgHule seujecmaa. Tunwi
amMop(HBbIE BEIIECTBA |KPUCMALIUYECKUX pPelemoK (AmoMHAas, MONEKYIAPHAs, UOHHAS,
Memaniuyeckas). 3aeucumocms uU3ULECKUX CE0UCmaE sewecmeda
om muna Kpucmaniiudeckou pewemxu. [IpuauHbl MHOTOOOpaA3Hs
BEIIECTB.
2.Xumnueckue peakiuu (10 yacos)
5 Ckopoctb peakiuy, ee |['oMorennsie u rereporeHHble peakiuu. CKOpOCTh peakluu, ee
3aBUCHUMOCTD OT 3aBUCHUMOCTb OT Pa3IUYHbIX (aKTOPOB: MPUPOJIBI PearupyroIInX
pa3nuyuHbIX (DAKTOPOB | BEIIECTB, KOHLIEHTPALUK PEarupyrouux BeIIeCcTB, TEMIIEPaTyphl,
IJIOIIAIM PEAKIMOHHON MOBEPXHOCTH, HAJIUYMS KaTaJIM3aTOpA.
Ponp  karanuzatropoB B HpUpOJE€ M MPOMBIIIJIEHHOM
MIPOU3BO/ICTBE.
6 IIpakTuyeckas Boinonnenue npaktuyeckoil paboTsl o MHCTpyKIuu. Pemenue | Beinonanenue
paGora Ne 1 SKCIEpUMEHTaNbHbIX 3a7ad. CoOmroneHue MmpaBuia O0€30MaCHOM | TPAKTUYECKON paboThI
UccnenoBanue paboTHI ¢ BeliecTBaMu, 000pYI0BAaHUEM M XUMHUECKOH MOCYI0M.
BIusiHUA pa3nuyHblx | CoOnrofieHne MpaBUl  HArpeBaHus B OTKPHITOM IJIaMEHH.
(bakTopoB Ha ckopocTh | CocTaBieHHe 0TUETA O MPAKTHUECKON padoTe.
XUMUYECKON peaKuuu
7 Oo6patumocTb OOpatumocth peakuuidl. XHUMHUYECKOE€ pABHOBECHE U €ro
peakiuii. XMMHUYECKOE | CMEIlEHHUE MOJ] IEHCTBUEM PA3IUYHbIX (DAKTOPOB (KOHIICHTPAIHS
paBHOBECHE peareHTOB WX MPOIYKTOB PEeaKIINU, JaBJICHHE, TEMIIEpaTypa) AJs

CO3JaHus OIITHMAJIbHBIX YCJIOBI/Iﬁ MMPOTCKAaHUA XHUMUUYCCKUX
IMponecCcoB.
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Ne Tema ypoka Coaepikanue ypoka IIpakTuyeckas JaTa npoBeaeHus
oKa eATeJbHOCTD
yp A Mo IJIAHy no ¢gakry
odyuamerocst
HCIIEPCHBIE CUCTEMBI | Jucnepchvie cucmemvul. [lonamue o koanoudax (301, 2enu).
8 CIIEpCHBIE CHCTE 11 0
Hcemunnvie pacmeopebl.
9 Peakuuu B pactBopax |Peakuuu B pacTBopax 3JeKTpOJIUTOB. pH pactBopa Kak|JlaGopaTopHBIH ONBIT
AJIEKTPOJIUTOB II0Ka3aTelb KUCIOTHOCTH CpPEbl. OrnpezeneHue peakuuu
Cpenbl YHUBEPCAIBHBIM
HHIUKATOPOM
10 IMaaponus coneit Imaponus coneit. 3HaueHue THUApPOIN3a B OHOJIOTHYECKUX
0OMEHHBIX Ipoleccax.
11 IIpakTH4eckas Boinonnenue npakTudyeckoi paboThl 1Mo MHCTpYKIuH. Pemenue | Beinonanenue
padora Ne2 IKCIIEpUMEHTANbHBIX 3amad. CoOmrofeHue mpaBmil 0€30MMacHOM | MPAaKTHUECKOW paboThI
KauecTBenHbIe paboTHI ¢ BEIIECTBaMU, 000PYI0BAaHUEM U XUMHUYECKOU MOCYI0H.
peaxkiuu Ha CobmntofieHue TMpaBWJI HAarpeBaHUs B OTKPBITOM  IIJITAMEHH.
HEOpraHU4YeCKue CocraBiieHHe 0TYETA O IPAKTUIECKOH padoTe.
BEILIECTBA U MOHBI
KHCIIUTEIIbHO- KHCIIUTEIbHO-BOCCTAHOBUTEIIbHBI KIMK B  IMPUPOJ]
12 OKHUCIIUTEIBHO OKHCIUTETBHO-BOCCTAHOBUTE e ea 0Jie,
BOCCTAaHOBUTEIIbHBIE  |MIPOM3BOJICTBEHHBIX  Ipoleccax M KU3HEIEATEIbHOCTH
peakuuu OpraHu3MOB.
13 Crpoenue BemectBa. | O00OIIEHHE ¥ CHCTEMATH3AIUS 110 TEME:
XHWMHUYECKUE PEAKIUHU | - (buznyeckuit CMBICIT [Iepuonnueckoro 3aKOHa
J.N. MenaeneeBa u OOBSCHCHHE 3aBUCHMOCTH CBOMCTB

XUMHUYECKUX D3JIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB OT
3JIEKTPOHHOTO CTPOCHUSI aTOMOB;

- pellieHHe 3aJa4 Ha YCTAHOBJICHHE 3aBHCHUMOCTU CKOPOCTHU
XUMHUUYECKON PEaKIMU U CMEIIEHUS] XMMHUYECKOTO PaBHOBECHS
OT Pa3IUYHBIX (PAKTOPOB C IEJIBIO ONPEACIICHUS ONITHMATbHBIX
YCJIIOBUM NMPOTEKAHUSI XUMUYECKHUX IPOLIECCOB;

- pelIeHUE YIPAKHEHUN 110 TUIPOJIM3Y COJIEH;

- COCTaBJICHUE YPaBHEHUN OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakuui;
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Ne Tema ypoka Coaepikanue ypoka IIpakTuyeckas JaTa npoBeaeHus
OKa eATeJbHOCTD
yp A o mjiany | mno gakry
odyuamerocst
- PEILIEHUE PACUETHBIX 3a/1a4
14 KonTpoabHast KoHTpoJib 1 KOppEKLHS IPEAMETHBIX PE3YJIbTATOB

padora 1 o Temam
«CTpoeHue BEIIeCcTBa.
XUMUYECKUE
peaKIum

3. Meranibl U HeMeTaLIbI (14 yacoB)

15 O6mras OO6mras XapaKTEPUCTHKA MeTauioB. CtpoeHune aTOMOB.
XapaKTePUCTHKA Kpucraminueckass  pemerka.  OOmme — gu3uyeckue  CBOMCTBA.
METAJLIOB DIEKTPOXUMHUUIECKUAN PSIT HAMPSHKEHUH METAJUIOB M €r0 HCIIOIh30BaHUE

I XapaKTEPUCTUKU BOCCTAHOBUTCIIbHBIX CBOMCTB METAJIJIOB.
16 Crioco6sl mostyderus: |OCHOBHBIE CIOCOOBI  TIOJMyYEHHs METaIoB. MeTtamtyprus.
METaJJIOB. Onexmponuz pacmeopos u pacniagos. llpumenenue snekmponusa
DNeKTpOIu3 8 NPOMbBLULIEHHOCTU.
17 Kopposus merauioB | Koppo3uss MeTamioB: BHIBI KOPPO3WH, CIOCOOBI  3alllUTHI
METAJIJIOB OT KOPPO3HH.

18 Merannel A-rpynn [[lenoyHble W IIEJIOYHO3EMEIbHBIE METaUIbl.  AJIOMUHUMN.
OKHCIUTENEHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BEIIECTB
— METAJIJIOB IIaBHBIX MOATPYIII

19 Oxcupl u CocrtaB 1 cBOMCTBa OKCHIOB U THPOKCUIOB MeTaioB [A—
ruapokcuabl MeTaiuioB | [IIA-rpynn. 3akoHOMEpHOCTH W3MEHEHHUs CBOMCTB OKCUIOB U

TUAPOKCUIOB METAIJIOB B 3aBUCUMOCTHU OT CTEIIEHH OKUCITICHHS
aToMa MeTaJa.

20 0630p metanos b- 0630p meramioB b-moarpynn. OcoOeHHOCTH CTPOEHHUS aTOMOB.

rpynn

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BELLIECTB
— METaJJIOB MOOOYHBIX MOATPYII(ME/b, KEJe30)
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Ne Tema ypoka Coaepikanue ypoka IIpakTuyeckas JaTa npoBeaeHus
ypoka NeATEeJbHOCTD mo iany | mo pakty
odyuamerocst
21 Oxcupl u CoctaB M CBOHCTBAa OKCHJIOB M THMJIPOKCHJIOB METaLIOB b-
TUAPOKCUIBI METAJUIOB | TOATPYNI. 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB OKCUIOB U
TUAPOKCUIOB METAJUIOB B 3aBUCUMOCTU OT CTENEHH OKHUCIIECHHUS
aToMa MeTaJa.
22 IIpakTH4eckas BoinosnHenue npakTtudeckoi paboTel O MHCTPYKIMH. Pemenue | Beinonanenue
pa6ora Ne3 Peurenue |skcrepumeHTanbHbIX 3afad. CoOmrofeHue mpaBuil 0e30MacHOM | IPaKTHUECKON paboThI
AKCIEPUMEHTAJIbHBIX |pabOTHI ¢ BElleCTBaMU, 000OPYIOBAHUEM M XMMHUECKOH MOCYI0M.
3a]1a4 1o TeMe CobmrofieHne MpaBWJI HarpeBaHUs B OTKPHITOM IIJIAMEHH.
«MeTamibby CocraBiieHne 0T4ETa O IPAKTUIECKOM paboTe.
23 Oo6mas OOmast xapakTepucTHKa HemeTauioB. OCOOCHHOCTH CTPOCHUS
XapaKTEPUCTHKA aTOMOB. BHIbI XMMHYECKOW CBSI3M W THUIBI KPUCTAJUTHYECKUX
HEMETaJIJIOB pemerok  HemMeTalioB.  OKHCINTEIbHO-BOCCTAHOBUTENIbHBIE
CBOWMCTBA IMPOCTBIX BEIIECTB — HEMETAUIOB: BOJOPOJA,
KHCJIOpOJIa, TaJOTeHOB, Cepbl, a30Ta, ¢ocdopa, yriaeposa,
KpEMHHUS.
24 Boaopoansie Boaopoansie coenrHeHrst HeMeTaioB. KHCIOTHO-OCHOBHBIE
COEIMHEHUS CBOWCTBA 3TUX COECIMHEHUN B 3aBUCHUMOCTH OT ITOJIOKEHUS
HEMETAJUIOB HeMeTasuia B nepuoaudeckoi cucreme . . MenneneeBa
25 Oxcunpl HemeTaiioB | Knmaccudukanus oKCHI0B U KUCIIOT, TEHICHIUS U3MEHEHUS
u CBOWCTB OKCHJIOB HEMETAJUIOB U TEHJCHLIMIO U3MEHEHHUSI CHUJIBI
KHCJIOPOJICOAEPIKALIUE | KUCIOPOACOAEPKAILMX KUCIOT 110 IEPUOJIAM U TpyIIaMm.
KHCJIOTBI OO1ue cBOMCTBa KUCIOTHBIX OKCUIOB U KUCIOPOICOIEPKAIINX
KUCIOT. OKHUCTUTENbHBIE CBOMCTBA CEPHOM M @30THOM KUCIIOT.
26 IIpakTHyeckas BoinonHenue npaktudeckon paboThl MO MHCTPYKIMH. Perienue | Beimonanenue
pa6ora Ne4 Pemenue |skcrepuMmeHTanbHbIX 3amad. CoOmrofeHue mpaBuil 0e30MacHOM | IPaKTHUECKON paboThI
AKCMEPUMEHTAJBHBIX | pabOTHI C BElleCTBAMU, 000OPYIOBAHUEM M XUMHUECKOM MOCYT0M.
3aJ1a4 110 TEMe CobOmrofieHne TpaBWJI HArpeBaHUs B OTKPBITOM IIJITAMEHH.
«Hemertanmsi». CocraBneHue oT4éTa 0 IpakTU4eCcKoil padore.
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Ne Tema ypoka Coaepikanue ypoka IIpakTuyeckas JaTa npoBeaeHus
oKa esATeJIbHOCTh
yp A Nno IiaHy | mno gaxkry
odyuamerocst
27 Meranel u O6o01eHne u CUCTEMATU3ALUS OKHUCJIUTEIBHO-
HEMETaJUIBI BOCCTAHOBUTEIBHBIX CBOWCTB NPOCTHIX BEIIECTB —METAJJIOB M
HEMETAJIJIOB
28 KoutpoabHnas KonTposb 1 KoppeKkius MpeIMETHBIX PE3YJIbTAaTOB 110 TEME
padora 2 1o Teme
«Mertaisl 1
HEMeTaJlJIbD»
4.XuMus 1 ;Ku3Hb (6 yacoB)
29 Merozp! o3HAHUS B Hayunele MeToAB! O3HAHKUS B XUMUH. MICTOUHMKM XMMHUYECKOH | Beimonnenne
XUMHUH. ICTOYHHKH nH(pOpMAaITUH. TTouck nHpopmanun 110 Ha3BaHUAM, | TPAKTUYECKOr0 3alaHus
XUMHUHCCKON uaeHTUQUKATOpaM, CTPYKTYpHBIM (QopmyiaMm. Moaenuposanue | 10 TTOUCKY XUMUTIECKON
uHopmar XHMHYECKUX IPOLECCOB M SBICHWIl, XuMudecknii aHanus p|MH$OPMALI 10 3a/aHHOM
CHHTE3 KaK METOIbI HAYYHOTO MO3HAHHS. TEME € ITIOMOIIBIO
Pa3InYHbIX UCTOYHHUKOB
(pabota B MaJIBIX TPYIITIAX)
30 XUMHS B CEITBCKOM XUMHS B CEITBCKOE XO3SMCTBO. MUHEpaIbHBIE U OPraHHYECKHE
XO3SIMCTBE 1 ynoopenns. CpeAcTBa 3alUThl PACTCHHIMA.
CTPOUTCIECTEL. Xumus B ctpoutenbcTBe. Llement. beron. [logbop onTuMaibHBIX
CTPOUTENBHBIX MAaTepUaNOB B MPAKTUYECKOW JIEATEIbHOCTU
YeloBeKa.
31 XuMus B MOBCEAHEBHON | XMMHMSI B TIOBCETHEBHOM )KU3HU. MOTOIIME U YUCTSIINE CPEACTBA. | JIabopaTOpHBIH ONBIT:
JKA3HA CpenctBa OOpbOBI C OBITOBBIMH HACEKOMBIMHU: PEIEIUICHTHI, | ONPEACICHHE KHCIOTHOCTH
vuHceKTHIMAbL. CpeacTBa JMYHOM TUTMEHBI M KOCMETHUKH. | CPCABI PasiMiHbIX CPEACTE
Ipaswia OGezonacHOW pabOTHl C  EIKHMH, TOPIOYMMH 1 | OPITOBOH XHMUH
TOKCUYHBIMU BEIIECTBAMHU, CPECTBAMU OBITOBON XUMUHU.
32 XuMHUS U 370pOBbE XuMmus v 310poBbe. JlekapcTBa, (hepMEeHThI, BATAMHHBI, TOPMOHBI, | Beinonnenue

MUHepalibHble BOAbL. IIpoOneMsbl, cBs3aHHbIE C NMPUMEHEHUEM
JIeKapCTBEHHBIX IpenaparoB. BpeqHble NpUBBIUKA U (PAKTOPHI,
paspylaromue 370poBbe (KypeHue, yHnoTpeOleHHe alKoroJs,

MPAaKTUIECKOT 0 3a1aHUS
1o pacmupoBKe cocTaBa
JIeKapCTBEHHBIX
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Ne Tema ypoka Coaepikanue ypoka IIpakTuyeckas JaTa npoBeaeHus
oKa eATeIbHOCTh
yp A 10 IVIAHYy no gakry
odyuamerocst
HapkoMmanwus). ParonanpHOe nMTaHuWe. [lumieBsle 00aBKH. | IpenapaToB, MPOIYKTOB
OCHOBBI TUIIIEBON XUMHH. nuTaHus (paboTa B MalbIx
rpyTnax)
33 XHUMMSL M 3KOJIOTHSL XuMUST U IKOJOTHS. XUMHUUYECKOE 3arpsi3HEHUE OKPYKaroLen
cpeasl u ero mnociueactBus. OxpaHa ruapocdepbl, IOYBBHIL,
atMocdepsl, Gropsl U hayHbl OT XUMHUUECKOTO 3arpsSi3HEHUS.
34 [enernyeckast [ToBTOpEeHue 1 0600111eHNE OCHOBHBIX BOIIPOCOB OPTaHUYECKOH U
B3aUMOCBA3b o0IIel XHMMHM. OCHOBHEIC IOHSATHS, 3aKOHBLI, TI'€HETHYECKas

HCOPraHM4E€CKUX 1
OpPraHuvYCCKNX BECIICCTB

B3aMMOCBA3b HCOPIraHNMYCCKUX U OPraHNUYICCKUX COG,ZII/IHGHI/II\/’I
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Cnucok npunoscenuii, KOmopboie Mo2ym 0bimsp UCNOIb308AHbBL 8 padome
yuumens:

1.I'pa¢uk KOHTPOJIBHBIX U MPAKTHYECKUX PadOT

Opranuveckasi XuMus

Ne Bua padorsl Hdarta no Marta no paxry
n/n IUIAHY

1 | lIpaktuueckas padora Nel [lonyyenue
ATUJIEHA U U3YYEHUE ET0 CBOMCTB.

2 | KonTpoabHas padora 1 no teme
«YTI1€BOAOPOBD)

3 | IpakTuueckas padora Ne2 [lonyueHue u
CBOMCTBA KAPOOHOBBIX KHCIIOT

4 | llpakTnyeckas padora Ne3 Pemenue
AKCIIEPUMEHTATBHBIX 3a]1a4y Ha
pacno3HaBaHHWE OPraHUYECKUX BEIIECTB

5 | KonTpoabHas padora 2 no teme
«Kucnoponacoaepxaiiiue opraHuyecKue
COETUHEHMSD)

Oo0umas xumus

Ne Bupa padorsl Harta no HMarta mo pakry
n/n TUIAHY

1 | IlpakTuyeckasi padora Ne 1
HccrienoBanvie BIUSHUS PA3IMIHBIX
(GaKkTOpOB Ha CKOPOCTh XUMUYICCKOU
peaKIu

2 | IpakTuyeckas padora Ne2
KauecTBeHHbIEC peakiuu Ha
HEOPraHWYECKHEe BEIIECTBA U MOHBI

3 | KonTpoabHas padora 1 mo temam
«CTpoeHue BenecTBa. XUMUYECKHE
peaKIum»

4 | lIpakTnueckas padora Ne3 Pemienue
AKCHEPUMEHTAIBHBIX 3374 110 TEME
«MeTtautbi»

5 | lIpakTnueckas pabora Ned Pemienue
AKCHEPUMEHTAIBHBIX 3374 110 TEME
«HemeTtamiby.

6 | KonTposbHas padora 2 mo teme
«MeTaiel 1 HEMETAJUIBI)

2.HCTPYKIIUM VISl TPOBEJAEHNUS] MPAKTHYECKHUX padoT
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. Ucnonb3oBanue marepuanoB BTK «Pa3zpaboTka AMIaKTUUECKMX MATEpUATIOB K
npaktuyeckuM paboram no xumuu B 10 kmacce». Pykoonurtens B.E. Anekceesa,
yuutenb xumun MbOY COLL ¢ YHUOII Ne30, - [ uck] — Kupos: MKOY JII1O HIIKPO,
2017.

. Ucnonb3oBanue marepuanoB BTK «Pa3zpaboTka AMIaKTUUECKHMX MATEpUATIOB K
npakTuyeckuM paboram mo xumuu B 11 kmacce». PykoBonurtens B.E. Anekceesa,
yuntenab xumuu MBOY COI ¢ YHUOII Ne30, - [ uck] — Kupos: MKOY AI1O HIIKPO,
2018.

3.KOHTPOJIbHO-OLICHOYHbIC MATEPHAJIbI MOHUTOPMHIA OCBOCHHUS IIAHUPYEMbIX
pe3yJIbTaTOB

1) ucnonb3oBanue matepuanoB BTK «Pa3paboTka oneHOUHbIX JUCTOB 10 XuMuu B 10
KJIacce U1 BHYTPEHHEH 3KCnepTHu3bl 1Mo olleHKe KauecTBa cpopmupoBaHHoCcTH Y'Y .
PykoBonurens T. A. JlarynoBa, yuntens xumuun MOAY JIMuTex Ne28, - [duck] —
Kupos: MKOY JI10 HUIIKPO, 2017.

2) ucnonb3oBanue MarepuanioB BTK «Pa3paboTka OLIEHOUYHBIX JIUCTOB MO XUMuUu B 11
KJ1acce Ui BHYTPEHHEH 3KCHepTHU3bl 1Mo olleHKe KauecTBa cpopmupoBaHHocTU Y'Y 1.
PykoBonurens T. A. JlaryHnoBa, yuntens xumun MOAY JIMuTex Ne28, - [duck] —
Kupos: MKOY JI10 HUIIKPO, 2018.

3) ®opMupoBaHUE YHUBEPCAIBHBIX YUEOHBIX AEHCTBHI B OCHOBHOM IIKOJIC: OT JeHCTBUS
K MbIcIH (cucTema 3amaHuii). — Mocksa, IIpocsemenue, 2018 (CtaHmapTbl BTOPOTO

MTOKOJICHMS )
4) Kasepuna A.A. Xumuda. I[lnanupyemsie pesynbtaThl. Cucrtema 3amanuii. 10-11
KJIacChl: TocoOue sl yuuTened oO0mieoOpa3oBaTeNbHBIX YUpexaeHud. — M.:

[Tpocsemienue, 2017 (PaboTaeM 1Mo HOBBIM CTaHIapTaM)

4.IlepedyeHnb cpeacTB 00y4eHHsI, HEOOXOAUMBIX JIJIsl peaau3anuu 00pa3oBaTeJbHOM
NporpaMmbl

[Moapasznen 15. Kabuner xumun — 2.15.1 — 2.15.159

(IIpuxaz Munoopnayku Poccuu om 30 mapma 2016 2. Ne 336 «O6 ymeepowcoeruu
nepeunsi cpeocme 00OyHueHUs U BOCNUMAHUS, HeoOXOOUMbIX O/l  pearu3ayuu
00pA308aAMENbHBIX NPOSPAMM HAYAILHO20 00Ule20, OCHOBHO20 00We20 U cpeoHe2o
00weco 0bpaz08anus, COOMBEMCMBYIOWUX COBPEMEHHbIM  VCI08UAM — 0OVUeHUs,
He0OX00UM020 NpU OCHAWEHUU 00WeodPaA306aMeNbHbIX OP2AHU3AYULL 6 Yesx
peanuzayuyu  Meponpusmuil no cooelucmsuro co3oanuio 6 cyowekmax Poccutickot
Dedepayuu  (UCX001 U3 NPOSHOZUPYEMOU  NOMPEOHOCMU)  HOBbLIX  Mecm 8
001eobpazoeamebHbIX OPeaHU3AYUSX, KpUmMmepues e2o hopmMupoeanus u mpedo8aruil Kk
@DYHKYUOHAILHOMY OCHAWEHUIO, A MAKICe HOPMAMUBA COUMOCMU OCHAWEHUSL OOHO20
Mecma oOyuanwe20cs VKA3AHHLIMU CPeOCm8amMu o00yueHus U BOCNUMAHUAY) -
https://minjust.consultant.ru/documents/19205?items=1&page=1

S5.Kputepur ¥ HOPMbI OLEHKH IUVIAHHUPYEMBIX Pe3yJbTATOB, O0y4alOUIUXCH IO
XUMUH
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1. OneHka ycTHOro OTBeTA.

OTmerka «5»:

- OTBET IIOJIHBIN U NIPAaBUJIbHBIM HA OCHOBAHUU U3YYEHHBIX TEOPUH;

- MarepuaJl U3JIO)KEH B  OIPEHEIICHHOM  JIOTMYECKOM  II0CIIEI0BATEIBbHOCTH,
JIUTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSITEIIbHBIN.

OTBeT «4»;

- OTBET IIOJIHBIN U NPAaBUJIbHBIM HA CHOBAHUU U3YYEHHBIX TEOPUN;

- MaTepuall U3JI0KEH B OIPEHCIICHHOM JIOTMYECKOW IIOCIEAOBATEILHOCTHU, IPU 3TOM
JOMYIICHbl JBE-TPU HECYIIECTBEHHbIE OIIMOKH, HCIPABICHHbIE MO TPeOOBAaHUIO
YUUTEA.

OTmeTtka «3»:

- OTBET MOJIHBIN, HO MPU 3TOM JOIYIIIEHA CYIIECTBEHHAs! OIIMOKA MJIM OTBET HETIOIHBIMH,
HECBS3HBIM.

OTMmeTka «2»:

- IpY OTBETE OOHAPYKEHO HEMMOHUMAHHUE YYalllUMCsl OCHOBHOTO COJIEpKaHUs YU4eOHOTO
MaTepuaja WM JOIMYIIEHbl CYHIECTBEHHbIEC OIIMOKH, KOTOPbIE YYAIIUNUCA HE MOXKET
UCIIPABUTH MPU HABOJSIIUX BOIIPOCAX YUUTEIIS, OTCYTCTBUE OTBETA.

2. OneHKa 3KCNepUMEHTATBHBIX YMEHUIA.

- OneHka CTaBUTCS HAa OCHOBAaHUMW HAOJIOJIEHUS 33 yYalIUMUCS U MUCbMEHHOTO OTYeTa
3a paboTy.

OTmeTka «5»:

- paboTa BBINIOJIHEHA TOJHOCTBIO M MPaBUIIBHO, ClIeJaHbl IPABWIIbHBIE HAOMIO/IEHUS U
BBIBO/IbI;

- DKCIEPUMEHT OCYIIECTBIICH M0 IJIaHy C YYETOM TEXHUKH 0e30MacHOCTH U TMPaBUII
paboTHI ¢ BEIIeCTBAMU U 000PYIOBAHUEM;

- POSIBJICHBI OPTAHU3ALIMOHHO - TPYAOBBIE YMEHUS, MOACPKUBAIOTCS YUCTOTA paboUyero
MecTa U TIOPSJI0K (Ha CTOJIe, 9KOHOMHO MCIIOJIB3YIOTCS PEAKTUBHI).

OTmeTka «4»:

- paboTa BBIMOJHEHA MPABUIBHO, C/IENIaHbI TPaBUIIbHBIC HAOIIOIEHUS U BBIBOIBI, HO MIPU
ATOM SKCTIEPUMEHT MPOBEJICH HE MOJHOCTHIO WU JOIYIIEHBI HECYIIECTBEHHBIE OITMOKN
B paboTe ¢ BemecTBaMu U 000PyJ0BaHUEM.

Ot1MmeTka «3»:

- paboTa BBHINIOJHEHA NPABWJIBHO HE MEHEE YeM HAIMOJOBUHY WJIH JOMyIIeHa
CYIIIECTBEHHAS OITMOKA B X0JI€ KCIIEPUMEHTa B 0OBSICHEHUH, B 0pOpMIIEHUU PabOThI, B
COOJIIOICHUU TpaBUJI TEXHHKM O€30MacHOCTH Ha paboTe ¢ BellecTBaMU U
o0opyaoBaHNEM, KOTOpAsi UCIIPABIISETCS MO TPEOOBAHUIO YUUTEIIS.

OTmerka «2»:

- gomymeHsl aBe (M OoJiee) CYIIECTBEHHBIE OIMMOKKM B XOJE: DKCIIEPUMEHTa, B
oOBsicHeHnH, B opopmMiIeHIH paboThI, B COOJIO/ICHNN TPABHII TEXHUKH 0€3 OMacHOCTH
pu paboTe ¢ BEMIECTBAMHU B 000PYI0BaHHEM, KOTOPBIC YUAITUHCS HE MOKET UCTIPABUTH
Jaxe 1o TPeOOBAHUIO YUUTEIS;

- paboTa He BBITIOIHEHA, Y YYAIerocss OTCYTCTBYET SKCIIEPUMEHTAIILHBIC YMECHHSI.

38



3. OueHKka yMeHHU# peliaTh pacyeTHbIe 32/1a4H.

O1meTka «5»:

- B JIOTUYECKOM PACCYKJICHUH U PEIICHUU HET OIMMOOK, 3a/laya pelieHa paliuoHalIbHbIM
cImocooom;

OTMeTKa «4»:

- B JIOTUYECKOM pACCYXJCHUU U PEIICHUH HET CYIIECCTBEHHBIX OIIMOOK, HO 3ajaya
peleHa HepalmoHAIBHBIM CIIOCOOOM, WJIM JOMYIIEHO He 0ojiee IBYX HECYIIECTBEHHBIX
OIITHOOK.

O1meTtka «3»:

- B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIIEHA CYIIeCTBEHHAsI
omuOKa B MATEMaTUYECKUX pacyeTax.

OTMeTKa «2»:

- UIMEETCS CYIIECTBEHHbBIC OITMOKU B JIOTUYECKOM PACCYKICHUU U B PEIICHUMU.

- OTCYTCTBUE OTBETA Ha 3aJlaHUE.

4. OneHKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT.

O1meTka «5»:

- OTBETHI MTOJTHBIC U MPABUJIbLHBIE, BOBMOXKHA HECYIIIECTBEHHAS OITHNOKA.

OTMeTKa «4»:

- OTBETHI HETIOJHBIC WM JIOMYIICHO HEe 00Jiee TBYX HECYIIECTBEHHBIX OIHUOOK.
O1meTtka «3»:

- paboTa BBITIOJTHEHA HE MEHee 4YeM HAIoJOBHHY, JOIYIIEHA OJIHA CYIIeCTBEHHAas
omuOKa U TIPU ITOM JIBE-TPHU HECYIIECTBEHHBIC.

O1meTka «2»:

- paboTa BBINIOJHEHA MEHBIIE 4YeM HAINOJIOBUHY WJIH COJEPKUT HECKOIBKO
CYIIIECTBEHHBIX OIITHOOK.

- paboTa He BBITIOJIHCHA.

IIpu oleHKe BBIMOTHEHUS MMCHbMEHHOW KOHTPOJIBHON pabOThl HEOOXOIMMO YYUTHIBATH
TpeboBaHUs eTUHOTO OopdorpaduIecKoro pexxuma.

5. OueHka TeCTOBBIX padoT.

TecTsl, cocTosIME U3 MATH BOIPOCOB MOKHO HCIIOJIB30BaTh MOCIE U3YUYEHHUS KaXIOro
Marepuana (ypoka). Tect u3z 10—15 BompocoB ucnonb3yercs s MEPUOAUYECKOTO
koHTpoJsi. Tect m3 20—30 BOmMpOCOB HEOOXOAMMO HCIOJIB30BATh [JII UTOTOBOTO
KOHTPOJISI.

[Ipu o1leHMBaHUU UCMIOIB3YETCS CIEAYIONIAs IIKaJa: JJIsl TECTa U3 MSATU BOIIPOCOB

* HET OIIHOOK —OTMETKA «5»;

* OJIHA OIIHOKA —OTMETKA «4»;

* IBE OIIMOKH — OTMETKA «3»;

* TPU OIIMOKU — OTMETKA «2».

Jlna Tecta u3 30 BONpoOCOB:

* 85% mpaBUIBHBIX OTBETOB — OTMETKA «5»;

* 75% npaBUIBHBIX OTBETOB — OTMETKA «4»;

* 50% mpaBWIBHBIX OTBETOB — OTMETKA «3»;

 meHblIle 50% MpaBUIBHBIX OTBETOB — OTMETKA «2».
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6.01eHKa BBINOJHEHUS IPOCKTHBIX U Y4eOHO-UCCIE10BATEILCKUX padoT

Ouenka ungopmayuu 6 npoekmax:

- LETTOCTHOCTH (COoJIepKaTEeIbHO-TEMAaTHUECKasl, CTUIIEBAs, SI3bIKOBas);

— CBSI3HOCTH (Jlormyeckasi, hopMaabHO-S3bIKOBAs);

- CTPYKTYpHas yoOpsiI04YEeHHOCTb;

— 3aBEPHIEHHOCTH (CMBICJIOBAS U KAHPOBO-KOMITO3UITUOHHAS);

- OPUTHMHAIILHOCTH (COepKaTeNibHas, 00pa3Has, CTHIIeBasi, KOMIIO3UIIMOHHAS ).
Ouenka npoekmos, npeocmaegieHHbIX moabKo 6 6ude meKkcma:

. OO0111ast oleHKa:

- COOTBETCTBUE TEME;

- IIyOWHA U TTOJTHOTA PACKPBITHS TEMBI;

- aJIeKBaTHOCTH TIepeiauy IEPBOUCTOYHHUKOB;

- JIOTUYHOCTD, CBSI3HOCTb;

- JT0Ka3aTeIbHOCTh;

- CTPYKTYpHasl  yIOPSAJOYECHHOCTh (HalW4yWe BBEJEHUS, OCHOBHOW 4YacTH,
3aKJTIOUEHMSI, UX ONTUMAJIBHOE COOTHOIIICHUE);

- obopmiieHHE (HaTW4yWe TUIaHA, CIUCKA JIUTEpaTypbhl, KyJIbTypa HUTHUPOBAHMUS,
CHOCKH H T. I.);

- KyJIbTypa MUCbMEHHOU peyH.

2. O1eHKa BBEJICHUA

- HanM4urue 000CHOBaHUS BHIOOpA TEMBI, €€ aKTyalIbHOCTH;

- Hanuuue cHopMyITUpPOBaHHBIX 1IEJIeH U 3a/1a4 paboTHI;

- HaJIM4he KPaTKOW XapaKTEPUCTUKU EPBOMCTOUYHHUKOB.

3. OneHKka OCHOBHOM YacCTH:

- CTPYKTYpHpOBaHHE MaTepHaia 1o paszieiam, naparpadam, adzamam;

- HaJIM4ME 3ar0JIOBKOB K YaCTSIM TEKCTa U UX YJAYHOCTH;

- pOOJIEMHOCTh U PA3HOCTOPOHHOCTH B M3JI0’KEHUU MaTepHaa;

— BBIJICJIEHUE B TEKCTE OCHOBHBIX MOHITUI, TEPMUHOB U UX TOJIKOBAHHUE;

— HaJu4yue IPUMEPOB, WLTIOCTPUPYIOIIUX TEOPETUUECKUE TTOTOKEHHUS.

4. OueHKa 3aKITIOYEHHUS:

— HaJM4Yue BBIBOJOB IO pe3yJibTaTaM aHalln3a;

— BBIPA)KEHHE CBOETO0 MHEHHMSI 110 TIpoOIeMe.

Ouenka uccnedoeamenvCckoii 0esaAmenbHoOCmu é npoekme:

— BBISIBIICHUE U NTOCTAHOBKA MPOOJIEMbI UCCIEA0BAHUS;

— dbopMynEpoBaHUE TUTIOTE3 ¥ MPOOHBIX TEOPUH;

- MJJAHUPOBAHUE U pa3pabOTKa UCCIeA0BATENbCKUX JEUCTBUM;

— cOop [HaHHBIX (MHOXKECTBEHHOCTb, AaKTyaJlbHOCTh M HAAEKHOCTh (DAKTOB,
HaOJIFOCHUM, TOKA3aTEIbCTB);

— aHaJu3 U 0TOOp BEPHBIX TEOPUM, CUHTE3 HOBOWU MH(pOpMAIUK;

— COMNocTaBjIeHUE (COOTHOILICHHE) TAaHHBIX U YMO3AKJIIOUEHUH, UX TTPOBEPKA;

— BBIBO/IbI;

[E—
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— MOCTAaHOBKA HOBOM MPOOJIEMBI KaK Pe3yiabTaT MPOBEAEHHOTO UCCIICIOBAHMUS;
— 00bEeKTUBHAS HAy4YHasi HOBU3HA.
OuyeHnka npuKIaoHBIX Pe3y1bmamos npoeKma:
— aKTyaJbHOCTb MPOEKTA JJIs 3asBJICHHOTO OTPEOUTEIS;
- COOTBETCTBHE PE3yJIbTATOB MOCTABJICHHOM 1IEJIH;
- COOTBETCTBUE BBHIMIOJHEHHBIX 33/1a4 MMOCTABJICHHOM 11EJIH;
— ONTUMATBHOCTh BRIOPAHHBIX IEUCTBUM;
- MPOJIYMaHHOCTh CTPYKTYpPbl (COCTaBHBIX YacTe W HX IMOCIEI0BATEIBHOCTH)
MIPOCKTA;
- 4ETKOCTh pacrhpeneneHus (QYHKIUM KaXJoro ydacTHHKa (€Cld aBTOPOB
HECKOJIBKO);
- opopmiiIeHHE PE3YJIHTATOB — KOHEYHOIO TMPOAYKTa B COOTBETCTBUU C
COBPEMEHHBIMU TPEOOBAHUSIMU K JIAHHOMY BHUY MPOJTYKTOB;
- HaJM4We BHENIHEW (HE3aBUCHMOM) OIEHKH pPE3yJbTaTOB MPOEKTa (OT3BIBOB,
pEleH3UPOBAHUS U T. II.);
- 00bEKTUBHAS HOBH3HA (OPUTHHATIBHOCTh, aBTOPCKHUI XapaKkTep);
- MacIITabHOCTh (TI0 OXBaUEHHOMY MaTepHalry, Mo MOTCHITMAIbLHBIM MTOTPEOUTEISIM
U T. J1.).
OuyeHka yposeHsa UCNOIb30BAHHBIX 8 NPOEKHE MEXHOI02UIL:
- UCIIOJIb30BAaHUE COBPEMEHHBIX M YCOBEPIICHCTBOBAHHBIX TEXHOJIOTUH TIpHU
CO37IaHUU TMPOEKTA;
- UCIIOJIb30BaHKE IPEBHUX, BOCCTAHOBJIEHHBIX TEXHOJIOTUN TIPU CO3JJaHUU TIPOEKTA;
- UCIIOJIb30BaHNE OPUTUHAIIBHBIX, aBTOPCKUX TEXHOJIOTUH;
- TPYIAOEMKOCTH MPOEKTA;
- HAKOHOMHYHOCTH MIPOEKTA;
— ypOBEHb MPO(PECCHOHATBHOTO MacTEPCTRA.
Ouenka xy00xcecmeeHH020 UCNOTHEHUA NPOEKMA:
— COOTBETCTBHE (popMaTaM U MPEAbIBICHHBIM TPEOOBAHUSAM;
— ABTOPCKHUN CTWIIb U (WJIM) OPUTHHAIIBHOCTD;
— KOMTIIO3UIIUS U COUYETaAHMUS,
— Y3HaBAa€MOCTb U OHSITHOCTH;
- rIIyOMHA XyI0KECTBEHHOTO 3aMbICTIa.
Ouenka yugposvix mexHo102uil 6 npoekme:
- y100CTBO MHCTAILISAIINY;
— JU3aiiH U rpaduka;
- Py KECTBEHHOCTh HHTEp(deiica;
— (bYHKITMOHAIBHBIE BOBMOXXHOCTH;
- ONTUMAaJIbHOCTb UCIIOJIb30BaHUS PECYPCOB.
Kpurtepuu oneHKH 321U THI
Ouenka 0oknaoa (8vicmynjieHus):
— CBOOO/IHOE BIIaJIeHHE TeMOil mpoekTa (pedeparta);
— MOHOJIOTUYHOCTh PEUH;
— 3HaHUE TEXHOJIOTMH, UCTIOIB30BAHHBIX ISl CO3/IaHUSI paOOTHI;
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B3aUMOJICHCTBUE C COJOKIATUUKOM (TIPU €T0 HATUYHH);

APTUCTU3M U CIIOCOOHOCTD YBJICYb CHYHlaTGHGfI BBICTYIIJICHHUCM.

0uem<a 0emoucmpauuonnbtx U wiiriocmpamusHslx namepuaioe:

HarisiAHOCTh,

HCIIOJIB30BaHNEC COBPEMCHHBIX JCMOHCTPATUOHHBIX CPEACTB,
KOMIIO3UIIMOHHAA COUYCTAEMOCTD C AOKJIad0OM,
OPUTIHHAJIbHOCTD.
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