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Copgepxanue

Ilnanupyembie pe3y/1bTaThbl 0CBOEHHS YUeOHOI0 mpeMeTa
Copep)xaHue yue0HOro mpejmera
TemaTHyeckoe IUIaHMpPOBaHHEe C YKa3aHHeM KOJIMYeCcTBa

0TBOJMMBbIX Ha 0CBOeHHE Ka)K}J[Oﬁ TeéMbI

4acos,



1. Ilnanupyembie pe3y/IbTaThl 0CBOEHHS YUeOHOr0 mpegMeTa
B pe3syabTrate nsyvyeHus yye6Horo npegmerta « XuMusi» Ha YpoBHe cpefiHero obLiero o6pasoBaHms:

BbINYCKHUK Ha 6a30BOM YPOBHE Hay4UTCS:

— packpbiBaTb Ha TpUMepax pOJb XUMUM B (DOPMUDOBAHUM COBPEMEHHOUM HayuHOU
KapTUHBI MUPA U B MPaKTUUECKOM JleATeIbHOCTH UeloBeKa;

— [IeMOHCTpUpOBaTb Ha TMpHMMepax B3auMOCBA3b MeXAy XUMUed U  [IpyruMHu
eCTeCTBeHHbIMU HayKaMH;

—  packpbiBaTh Ha IpuUMepax I0JI0JKeHUs1 TeOPUM XUMUueckoro ctpoenus A.M. bytiieposa;

— mnoHUMarth ¢usmueckuii cMmbica Ilepuoanueckoro 3akoHa [I.M1. MeHjeneeBa U Ha ero
OCHOBe OOBSICHSITH 3aBUCHMOCTh CBOMCTB XUMHUECKHUX 3/IEMEHTOB M 00pa30BaHHBIX HMH
BeIlleCTB OT 3JIEKTPOHHOTO CTPOEHUsI aTOMOB;

—  OOBSICHATH TIPUUMHBI MHOT000pa3ysl BEIeCTB Ha OCHOBe OOIMX Ipe/CTaBIeHHH 00 HX
COCTaBe U CTPOEHUH;

— TIpPUMEHATh TpaBW/a CHCTEeMaTUUeCKOW MeXXyHapOJHOW HOMEHK/IaTypbl KaK CpejCcTBa
pa3/iuueHust U WAeHTUHUKAIMK BellleCTB 10 UX COCTaBY U CTPOEHHUIO;

—  COCTaBJISITb MOJIEKY/ISIDHbIE M CTPYKTypHble (OpMyJibl OpraHUUeCKHWX BeIecTB Kak
HocHTe/ell WH(pOpPMAalMd O CTPOEHUM BellleCcTBa, €ro CBOWCTBAaX W TPUHAJJIEKHOCTH K
orpe/ieJieHHOMY K/1acCy COeZJMHeHUH;

—  XapakTepu30BaThb OpraHWYecKhe BelllecTBa IO COCTaBy, CTPOEHUIO W CBOMCTBaM,
yCTaHaB/IMBATh TIPUUMHHO-C/Ie/ICTBEHHbIE CBS3U MeXY JaHHBIMU XapaKTepUCTHKAMU Bell|eCTBa;

—  TIPUBOJUTHL TIPUMeEpPbl XUMUUECKHUX peaklUi, PACKpPLIBAIOI[MX XapaKTepHble CBONCTBA
TUTMWYHBIX TpeCTaBUTe/IeN K1acCOB OPraHUUeCKHX BeIeCTB C Lebl0 UX WAeHTU(PUKALUU U
00bsicHeHUs1 00/1aCTH TIPUMEHEeHUST;

—  TIPOTHO3WPOBAaTh BO3MOKHOCTb MPOTEKAHUSI XMMUUECKUX peaki[iii Ha OCHOBE 3HaHWU O
TUMAaX XUMUUeCKOU CBsI3U B MOJIEKYJ/laX peareHTOB U UX peaKL[MOHHOW CrIoCOOHOCTH;

—  UCM0Jb30BaTh 3HaHUSI O COCTaBe, CTPOEHMM U XMMHUECKUX CBOMCTBAaX BeIeCTB [i/Isi
0e30rMacHOro NMpUMeHeHUsI B TIPaKTHUECKOH eI TeTbHOCTH;

—  TPUBOJUTH TIPUMEPHI MTPAKTUYECKOTO UCI0/Ib30BaHUS TIPOIYKTOB TiepepaboTKy HedTH U
NIPUPOJHOTO Ta3a, BbICOKOMOJIEKY/SPHBIX COelMHEHUN (TIO/IMATH/IeHa, CHUHTeTUYeCcKOro
Kay4dyKa, al[eTaTHOT0 BOJIOKHA);

—  TIPOBOJUTH OIBITHI TI0 Paclo3HaBaHUIO OpPraHUUeCKUX BeIeCTB: IJIMLepPHUHA, YKCYCHOU
KHC/IOTBI, HETIpe/Ie/IbHBIX KUPOB, TJIFOKO3bI, KpaxMara, Oe/TKOB — B COCTaBe THILEBBIX MPOJYKTOB
Y KOCMeTUUEeCKUX CPe/ICTB;

—  BJIaZieTh TMpaBWIaMH U TIpreMaM# 0e30TacHOM paboThl C XUMHUYECKUMH BellleCTBaMHU U
nabopaTopHBIM 000PY/I0BaHUEM;

—  yCTaHaB/MBaTh 3aBUCMMOCTb CKOPOCTHA XMMUUECKON pPeaklui U CMelleHUs] XUMHUUYeCKOro
paBHOBeCHUsT OT pas3/UuHbIX (PAaKTOPOB C 1IeJIbl0  OMpe/iesieHUss ONTHUMabHBIX YCIOBUMN
MpPOTeKaH!sl XUMUUeCKUX MPOLIeCCOB;

—  TPUBOJUTbH MPUMeEPHI TH/PO/IM3a CoJiell B MOBCeJHEBHOM >KHM3HHU UesloBeKa;

— TIpUBOJUTH TIPUMEpbl OKWC/IUTETbHO-BOCCTAHOBUTE/BHBIX peaklid B TMPUPO/E,
TIPOM3BO/ICTBEHHBIX MPOLieccax U KU3He/1esTeIbHOCTH OPraHU3MOB;

— TPHUBOJUTHb TIPUMEpPhl XUMHUECKUX peakI[ii, pacKpbIBAIOIIMX O00IIue XUMHUYecKHue
CBOMCTBA MPOCTHIX BeIeCTB — META/VIOB U HEMETaJl/ioB;

— TIPOBOAUTHL pacyeTbl Ha HaXOX/eHHWe MOJIeKY/sIpHOM (opMynbl yriaeBoJOpoAa MO
MIPO/IYKTaM CrOpaHUsi M TI0 ero OTHOCUTESbHON TMJIOTHOCTU M MacCOBBIM [IOJISIM 3JIeMEHTOB,
BXO/ISILIIUX B €r0 COCTaB;

— BajeTh TpaBWIaMu Oe3oracHoOro oOpalleHus C eJKUMU, TOPIOUMMU U TOKCUYHBIMH
BellleCTBaMH, CPeZICTBaMU ObITOBOW XUMUW;

—  OCYLIeCTB/STb TIOMCK XUMHUecKoW HMH(OpMalMM 1O Ha3BaHUsIM, HJEeHTHU(HUKATOpaM,
CTPYKTYPHBIM (pOpMYyJ/iaM BellleCTB;

— KpPUTUUECKU  OLeHWBaTb W  UHTEPIPeTHUPOBaTh  XUMHUECKyl0  HWH(OpMaIHio,
COZIep>KalIyoCsi B COODIIeHHsIX CPe/ICTB MacCoBOM MH(opMaluu, pecypcax VHTepHeTa, HAy4HO-



TIOMY/ISIPHBIX CTaTbsIX C TOUKU 3PeHUs eCTeCTBeHHO-HayUHOW KOPPEKTHOCTH B Lie/ISIX BbISIB/I€HUS
OLIMOOUHBIX CyXJeHHUH U (hopMUpOBaHUS COOCTBEHHOM MO3ULINH;

—  TIPeACTaB/ISATH IMyTH PeIleHUs] T00aIbHBIX MPO0JeM, CTOSIIUX Tepef Ye/l0BeYeCTBOM:
9KO0JIOTUUeCKUX, IHEPreTUUeCKUX, ChIPbeBbIX, U POJIb XMMHWH B PeIlIeHUH 3TUX NpobeM.

BBIHYCKHI/IK Ha 0a3oBoM YPOBHE MOJIYUYUT BO3MO)XHOCTHb HAYUUTbHCH:

—  uAMlCMpupogamb HA hpumMepax CMAHoe/neHUe U 380MI0YUI0 OP2aHUUYEeCKOU XUMUU Kak
HAyKU HA pa3AuyHbIX UCMOPUYECKUX Imanax ee pasgumusi;

—  uCnonb308amb MemoObl HAYYHO20 NO3HAHUS NPU 6bINOAHEHUU NpoeKmog8 u y4ebHo-
uccnedosamenbCKUX 3a0au no U3yueHUlo ceolicme, cnocoboe nojayueHuss U pAcno3HABAHUS
Op2aHUYeCcKux eeujecms;

— 00®sCHAMb npupody u cnocobbl 00PA308aAHUS XUMUUECKOU C653U: KOB8A/AeHMHOU
(noasipHotl, Heno/sipHOU), UOHHOU, Memanauueckoli, 8000pPOOHOU — C Ue/nblo onpeodeneHust
XUMUYecKoll akmugHOCmMu eewjecms;

—  ycmaiaenueamb 2eHemuuecKylo Cesi3b MedcOy KAacCcamu Op2aHUYecKux eeujecme 0/s
000CHOBAHUS NPUHYUNUA/ILHOU 803MOXCHOCMU NO/YYeHUsl Op2aHUUECKUX COeOUHeHUU 3a0aHHO20
cocmasa u cmpoeHusi;

—  ycmauaenueamb 83auMOC8si3U MedxcOy pakmamu u meopuell, NpUUYUHOU U C1edcmeuem
npu aanuse npobaeMHbIX cumyayuli u 0OOCHOBAHUU NPUHUMAEMbIX peuwleHUll Ha OCHO8e
XUMUYECKUX 3HAHULI.

BbINYCKHUK Ha YrNy61€HHOM YPOBHE HaYyuYMTCS:

— packpbiBaTb Ha TIpUMepax poO/b XWMHUH B (OPMHPOBAHWM COBPEMEHHON HayuyHOM
KapTUHBI MHMpa W B TIPAaKTUYECKOH JesTe/TlbHOCTA UYeioBeKa, B3aMMOCBSI3b MEXIy XUMHEH U
JPYTHMH €CTEeCTBEHHbIMU HayKaMH;

—  WUIIOCTPUPOBATh Ha MpHUMepaxX CTAaHOBJIEHHWE W 3BOJIIOLIMI0 OPraHUYeCcKOW XUMHUHM Kak
HAYK{ Ha pa3/IMUHbIX UCTOPUUYECKHX JTallaxX ee Pa3BUTHS;

—  yCTaHaBNMBATb MPUYMHHO-C/IEZICTBEHHBIE CBSI3W MEXIY CTPOEHHEM aTOMOB XUMHUECKHX
3/IEMEHTOB U TIEPUOJJUUECKUM HM3MEHEHHEM CBOWCTB XMMUUYECKHX 37IEMEHTOB U UX COeAMHEHUH
B COOTBETCTBHH C TIOJIO)KEHHEM XUMHUECKUX JIEMEHTOB B MIEPUOANYECKON CHCTEME;

—  aHa/M3MpOBATh COCTAB, CTPOEHHE U CBOMCTBA BeIlleCTB, TPUMEHSIS TI0I0XKEeHUs] OCHOBHBIX
XUMHUYECKUX TeOpUW: XMMHUYEeCKOro CTPOeHMsl OpraHuueckux coenunHeHud A.M. bytneposa,
CTPOEHUsI aTOMa, XUMHUUECKOM CBS3U, 3JIeKTPOUTUUECKON JUCCOLMALIMY KUC/IOT U OCHOBaHU;
yCTaHaB/IMBaTh MPUUYMHHO-C/IeZICTBEHHBIE CBSI3U MEXK/y CBONCTBAMH BEIIeCTBA U €r0 COCTaBOM
Y CTPOeHUEeM;

— TPUMEHATh TpaBW/Ia CUCTeMaTHUeCKOW MEXKIYHAapOJHOW HOMEHK/IATyphl Kak CpeZCTBa
pa3/IMueHus ¥ UAeHTU(hHUKAIIMU BEIeCTB M0 UX COCTABY U CTPOEHMUIO;

—  COCTaBJISITh MOJIEKY/ISIDHbIE U CTPYKTypHBIE (POPMYJIbI HEOPTraHUUECKUX W OPraHUYeCKUX
BellleCTB Kak HocuTeneid MWHQOpPMaLMM O CTPOEHUM BelleCTBa, €ro CBOWMCTBax U
TIPUHA/IJIE)KHOCTH K OTIpe/Ie/IeHHOMY KJ/IacCy COeIMHEeHHIA;

— O0OBSICHSITH TIPUPOJY M CHOCOObI 00pa30BaHMS XUMUYECKOW CBSI3U: KOBaJIEHTHOMN
(MonsipHOM, HEMOJSIPHOM), WOHHOW, MeTa/UIMuecKoW, BOJOPOJHON — C Liefb0 OIpejeseHus
XUMUUYECKOW aKTUBHOCTH BEIIleCTB;

—  XapakTepu30BaTh (pM3MUECKHEe CBONCTBA HEOPTaHWYECKWX U OPraHWYeCKUX BelecTB U
yCTaHaB/IMBaTh 3aBUCUMOCTb (DU3MUECKHUX CBOMCTB BeIeCTB OT THIA KPUCTA/UTAYeCKON
peleTKH;

—  XapakTepu30BaTh 3aKOHOMEPDHOCTH B WM3MEHEHWM XHWMHUUECKHUX CBOWCTB TIPOCTBIX
BeIIleCTB, BOZOPOAHBIX COeZMHEHHUH, BBICIINX OKCHUZIOB U THAPOKCU/IOB;

—  TMPUBOJUTH NIPUMEPHI XUMHUUECKUX PeaKliii, PaCKPbIBAIOL[UX XapaKTePHbIE XUMHUUECKHUe
CBOMCTBA HEOPraHWYEeCKMX W OPraHUYeCKWX BeIIeCTB W3y4YeHHbIX KIACCOB C LebI0 UX
UIeHTU(UKALIMY U 00bsICHEHUsT 00/1aCTH TPUMEHEHMUS;



—  OmnpeJensiTh MeXaHW3M PeakIMd B 3aBUCUMOCTH OT YC/JIOBHM TIPOBE/IEHUS] Peaklud U
TIPOrHO3UPOBAaTh BO3MO>KHOCTh MIPOTeKaHUsI XUMUUECKHUX PeakIMii Ha OCHOBE THIAa XUMHUUYeCKOU
CBSI3U M aKTUBHOCTH PEareHTOB;

—  yCTaHaB/JMBaTh 3aBUCUMOCTb PeaKIIMOHHOW CIIOCOOHOCTH OpraHUUeCKHUX COeIMHEeHUN OT
XapakKTepa B3aWMHOTO BJIUSHUSI aTOMOB B MOJIEKYJlaX C LIe/IbI0 MPOTHO3UPOBAHUS MPOYKTOB
peakIuy;

—  yYCTaHaB/MBATb 3aBUCUMOCTh CKOPOCTH XUMHUECKOW Peakiuy U CMelljeHUsi XUMUYeCKOT O
pPaBHOBeCHsT OT PpA3IUYHBIX (PAKTOPOB C Iie/IbI0  OTpeZie/ieHUs] OINTHUMa/IbHBIX  YCJIOBUM
MIPOTEeKAHUsT XUMUYECKHX TTPOLeCCOB,;

—  yCTaHaB/MBaTh T€HETHUECKYIO CBSI3b MEX/Y K/laCCaMU HeOpraHMUeCKUX M OPraHhYecKuX
BeIlecTB i1 000CHOBAHUS TIPUHIUTIMAIBLHON BO3MOKHOCTH TIOJIyUeHHUs] HeOpraHWYeCKHX |
OpraHUYeCcKUX COeIMHEeHWI 3aJJaHHOT'0 COCTaBa U CTPOEHMS;

— 1oAOupaTh peareHThl, YCJIOBUS U OINpPEJesTh TMPOAYKTbI PeaKIWid, MO3BOJISIOLUX
peas3oBaTh JabopaTOpHble U TPOMBIILJIEHHBIE  CMOCOOBI  TIO/yUeHUs]  BayKHEMIINX
HEOpPraHWYeCKUX U OPraHUUeCKUX BeIlleCTB;

—  OmpefiesisAiTh XapakTep Cpe/ibl B pe3y/bTaTe TUAPOJ3a HEOPTaHUUECKHUX U OpraHUUeCKUX
BEIIeCTB W TPHUBOJUTH TPUMEPbl THUAPOJM3a BEIIeCTB B TIOBCEAHEBHOW >XU3HU UeJIOBEKa,
Ouronoruueckux 0OMeHHBIX MPOLieccax v MPOMBIILIEHHOCTH;

— TPUBOJUTH TIPUMEPbl OKHUC/UTETbHO-BOCCTAHOBUTEBHBIX peakluidi B  TIPUPOJE,
TIPOM3BO/ICTBEHHBIX MPOLieccax v KU3HeesTe/IbHOCTU OpraHU3MOB,

— 00OCHOBBIBaTb TIPAKTUUECKOE WCTIOb30BaHHE HEOPraHWUeCKUX U  OpraHUYecKuX
BeII[eCTB U UX peaKlyii B TIPOMBIIIJIEHHOCTH U OBITY;

—  BBITIOJHATH ~ XUMUYECKUM  SKCIIEDUMEHT TI0  PaCro3HaBaHUID W TIOJYYEeHHIO
HEOPraHUUeCKHWX U OPTaHUUYeCKHX BeI[eCTB, OTHOCAIIUXCSA K Pa3/IMUHBIM K/acCaM COeIMHeHUH,
B COOTBETCTBUH C MPABWIaMH M TIppeMaMu Oe30rmacHoi paboThl ¢ XUMUUYeCKUMH BellleCTBaMH U
nabopaTopHLIM 000pY/J0BaHUEM;

— TpOBOAWTH pacueTbl HA OCHOBE XWUMWUYECKMX (OPMY/J W ypaBHEHWM peakLIvi:
HaxXxoX/leHHe MOJIeKY/IIpHOM (OpMy/bl OpPraHAYecKOro BelljeCTBA IO €ro TUIOTHOCTH W
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WU I10 MPOAYKTaM CrOPaHUS; PACUeThI
MaccoBod Aomu (Macchl) XMMHYECKOrO0 COeIMHeHWsI B CMeCH; pacueTbl Macchl (06Bbema,
KOJINYeCTBa BeIeCTBA) MPO/JYKTOB PEaKI[UH, eC/U OJIHO W3 BEIIeCTB [aHO B U30bITKe (MMeeT
MpUMeCcH); pacueTbl MacCCOBOW WM O0BEMHOW [0/ BBIXOJA TIPOAYKTA peakludd OT
TEeOPeTUYeCKH BO3MOKHOT'O; PacueTbl TeryioBOoro 3¢deKTa peaki[uH; pacueTbl 0OBEMHBIX
OTHOIIIeHH Ta30B MPU XUMUUECKHX PeaKIMsX; pacueThl Macchl (00BeMa, KOJTMUeCTBa BelljeCTBa)
TIPO/IYKTa peaki[uH, eCI OJIHO U3 BEeIeCTB /JaHO B BUJIe PaCTBOpA C OMpe/ie/IeHHOW MaCcCOBOM
Jl0/ieil paCTBOPEHHOTO BelLeCTBa;

—  WCIOJIb30BaTb METO/Ibl HAY4YHOTO T[I03HAHWS: aHalu3, CUHTe3, MO/e/TUpOBaHNe
XUMHUUYECKUX TIPOL[eCCOB M SIBJIEHWM — TIpY pellleHHuH yueOHO-MCC/ie[loBaTeTbCKUX 3afiau Tio
W3yUeHHUI0 CBOMCTB, CTIOCOOOB TO/TyUeHHsI U pacTlio3HaBaHUsSI OPraHUUeCKUX BeIleCTB;

—  BaJleThb TIpaBWIaMH 0e30MMacHOTO OOpalljeHus] C eJKUMU, TOPIOUMMH U TOKCHUYHBIMHU
BeIlleCTBaMH, CPeZICTBaMU ObITOBOW XUMUW;

—  OCYIIeCTBJISITb TMOWUCK XUMHUYECKOW HWHGMOpMAalMK 0 Ha3BaHUSAM, WIeHTU(HUKaTopam,
CTPYKTYPHBIM (hOpMYyJiaM BeII|eCTB;

— KpPUTMUECKU  OLeHWBaTb W  UHTEPIPETHPOBaTh  XUMHUECKYyl0  HWH(OpMaIuio,
COZIepKalIyoCsl B COODIIEHHSIX CPe/ICTB MacCOBOM MH(OpMaluu, pecypcax VIHTepHeTa, HAy4HO-
TIOMY/ISIPHBIX CTaThsIX C TOUKH 3PEHUS] eCTeCTBeHHO-HayUHON KOPPEeKTHOCTH B I1[eJISIX BLISBIEHUS
OIMOOUHBIX CY>KZeHU U (hopMUpOBaHUSI COOCTBEHHOM MO3ULINH;

—  yCTaHaB/IMBaTh B3aUMOCBSI3U MeX[y (haKTaMu U Teopueid, MPUUUHON U CIe[JCTBHEM TPH
aHa/m3e TPOOeMHBIX CUTyalliii W OOOCHOBAaHWM TIPUHMMAeMbIX peIlleHWid Ha OCHOBe
XUMHUUECKUX 3HaHUMH;

—  Tpe/ICTaB/ATH MyTH PellleHUs TJI00a/TbHBIX MPO0JIeM, CTOSIIUX TIepe]] ueJ0BeueCTBOM, U
TePCITeKTUBHBIX HArpaB/eHUM pa3BUTHSA XUMHUECKUX TEXHOJIOTUM, B TOM UHC/Ie TeXHOOTHM



COBPEMEHHBIX MaTepHa/ioB C Pa3/IMUHOM (YHKIJMOHATbHOCTbIO, BO30OHOB/ISIEMBIX UCTOUHMKOB
CBIPBS, 11epepaboTKK U YTUIM3AL[UK ITPOMBILIIEHHBIX ¥ OBITOBBIX OTXO/IOB.
BbINyCKHUK Ha Yr1y6/J1eHHOM YPOBHE MOJIyYUT BO3MOXKHOCTb HayYUTbCS:

—  hopmynuposamb yeib UCCAe008AHUS, B8bIOBU2AMb U NPOBepsimb 3KCNepUMeHMAAbHO
eunomesbl O XUMUYeCKUX C80lUCMeax eewjecme Ha OCHO8e UX COoCmaeda U CMmpoeHusl, UX
cnocobHocmu ecmynamb 8 XuMUUYeCKUue peakyuu, O Xapakmepe u npoOyKmMax pasiuuHbix
XUMUYeCKUX peakyutl;

—  €amMocmosimenbHO NAAHUPOBAMb U NPOBOOUMb  XUMUYeCKUe 3KCnepumMeHmbl C
cobaodeHuem npasun bezonacHoll pabomnl ¢ gewjecmeamu u 1ab60pamopHbiM 060py008aHuem;

—  uHmepnpemupoeams OaHHble 0 COCMAage U CMpOoeHUU 8ewjecma, No/AyUeHHble C NOMOWbIO
COBPeMeHHBIX (PU3UKO-XUMUUECKUX Memo0o8;

—  onucbleamb COCMOSIHUE 3/eKMpPOHAd 8 amome HA OCHO8e COBPEeMEHHbIX KEaHMOBO-
MexaHuyecKux npeocmaeneHuli O CcmpoeHuu amoma 015 O0OBACHeHUs pe3y/abmamos
CNeKmpaabHO20 aHanu3d eewjecms;

—  Xapakmepu3zoeamb po/ib A30MOCO0ePHCAWJUX 2emepOYUKAUUeCKUX COeOUHeHUll U
HYK/1€UHOBbIX KUC/I0M KAK 8axcHeliwux 6uono2udecku akmueHbIX 8eujecms;

—  Npo2HO3UPOBAMb  BO3MOXCHOCMb NPOMEKAHUSl  OKUCAUME/AbHO-80CCMAHOBUME/IbHbIX
peakyuil, 1excawjux 8 0CHO8e NPUPOOHbIX U NPOU3B0OCMBEHHbBIX NPOYECCO8.

JINUHOCTHBIE pe3y/1bTaThl.

JINUHOCTHBIE pe3y/bTaThl OCBOEHWsI TIPOrpaMMbl OCHOBHOTO 0011jero 006pa3oBaHUS
JIOCTUTAIOTCS B X07ie 00yueHUss XMMUU B eJUHCTBe yueOHOW U BOCIUTATEbHOU JIesITeTbHOCTH.
OpraHu3alid B COOTBETCTBUM C TPAJULMOHHBIMA POCCUUCKUMH COLIMOKYJIBTYDHBIMU U
JYXOBHO-HPABCTBEHHBIMHU 1I€HHOCTSIMM, TIDUHATBIMH B OOIECTBe TpaBWIaMM W HOpPMaMH
ToOBeJleHUss M CMOoCOOCTBYIOT TIpoIjeccaM CaMOTIO3HAHHsI, CaMOpa3BUTHS U  COLMAM3alin
00yyJaroImuxcsl.

JINYHOCTHBIE pe3y/IbTaThl OTPa’KaroT CPOPMUPOBAHHOCTh, B TOM UKCJ/Ie B YaCTH:

ITaTpuOTHYECKOTr0 BOCIIUTAHHUSA

1) 1eHHOCTHOTO OTHOIIEHUSI K OTeUeCTBEHHOMY KyJIbTYPDHOMY, HCTOPUYECKOMY U
HayuyHOMY Hac/e[yi0, TOHUMaHUs 3HaueHUs XUMUUYECKOM HayKd B JKU3HU COBPEMEHHOIO
o011iecTBa, CIIOCOOHOCTH BJaZieTh JOCTOBEPHOM WHGbopMalieli 0 MepefioBbIX JOCTWKEHHUSAX U
OTKPBITUSIX MHPOBOW M OTE€UECTBEHHOW XUMHH, 3aUHTEPECOBAHHOCTH B HAYUHBbIX 3HAHHSX 00
YCTPOMCTBe MUpa U 0011[eCTBa;

I'paxkaaHCKOro BoCIUTaHUA

2) Tipe/iCTaB/IeHUsI O COLIMAbHBIX HOpPMax W TpaBUIaX MeXIMYHOCTHBIX OTHOIIEHHN B
KOJIUTEKTHBEe, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOIeCTBEHHO TI0JIe3HOH, y4eOHO-
WCCIIeIoBaTe/TbCKOM, TBOPUYECKOM U IPYTUX BUJAX JesSTeTbHOCTH; TOTOBHOCTH K pa3Hoobpa3Hoi
COBMECTHOM [IeSITe/TIbHOCTU TIPH BBITIOJTHEHUM y4YeOHBIX, MO3HABATeIbHBIX 3a/lay, BBITOJTHEHUU
XUMUYECKUX KCIIePUMEHTOB, CO3/IaHUM YueOHBIX TTPOEKTOB, CTPeMJ/IEHHS] K B3aMMOITIOHUMAaHUIO
¥ B3aUMOIMOMOIIY B TpOLiecce 3TOW y4eOHOU [esSTelTbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE
ToBeJleHre W TIOCTYNKW CBOMX TOBapHINed C TO3WLMKM HPABCTBEHHBIX U TIPABOBBIX HOPM C
YUBTOM 0CO3HAHUS TIOC/eCTBUIA TIOCTYIIKOB,;

IleHHOCTH HAYyYHOT'0 MTO3HAHUS

3) MHDPOBO33peHUECKMX TMpe/CTaB/eHU O BellecTBé W XUMHUUECKOW peakiuH,
COOTBETCTBYIOILUX COBpeMeHHOMY ypoBHIO pa3Bu 20 IIpumepHass pabouasi mporpamMma THs
HayKu W COCTaB/SIOMIUX OCHOBY [/Is1 TIOHUMaHUSI CYI[HOCTA HAy4YHOW KapTHUHBI MUDA;
Tipe/icTaB/ieHui i 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TIPHUPO/bI, B3aUMOCBSI3SIX UesioBeKa C
TIPUPO/HOM Cpesioi, 0 PO XMMHU B MIO3HAHUU 3TUX 3aKOHOMEpPHOCTel;

4) mo3HaBaTebHLIX MOTHBOB, HalpaB/eHHBIX Ha TOJyueHHe HOBBIX 3HAHUM M0 XUMUH,
HeoOXOAUMBIX /7151 00BsICHeHHSI Hab/Ti0JaeMbIX TTPOLIECCOB U SIBJIEHUI;



5) mo3HaBaTe/lbHOM, WH(OPMALMOHHOW W YUTaTelbCKOW KYJIbTYpPhbl, B TOM UHUCIIe
HaBBIKOB CAMOCTOSITeJIbHOM paboThl € y4yeOHBIMM TeKCTaMM, CIPaBOYHOW JIMTepaTypoH,
JOCTYTIHBIMY TEXHUUECKUMHU CpeJiICTBaMH MH(POPMAaLMOHHBIX TeXHOJIOTHH;

6) uHTepeca K 00yueHHIO U MTO3HAHUIO, JIF0O03HATEIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH
K caMmo00pa30BaHuI0, TIPOEKTHOM M MCC/Ie0BaTeIbCKOM /IesTeTbHOCTH, K 0CO3HAHHOMY BBIOOPY
HarpaB/IeHHOCTY U YPOBHS 00yueHUs B [ja/ibHel1Iem;

®opMUpOBaHNS KY/IbTYPbI 30POBbs

7) 0CO3HaHWS LEHHOCTU >XU3HU, OTBETCTBEHHOI'O OTHOIIEHHSI K CBOEMY 37I0pPOBEIO,
YCTAaHOBKM Ha 3/10pOBbIA 00pa3 >KWU3HW, OCO3HAHUS TIOC/eJCTBUMA W HEIPUSTHS BPEIHBIX
nipuBbIueK (ymoTpebsieHUsi anKoross, HapKOTUKOB, KypeHHs), HeoOX0JWMOCTH COOmro/ieHust
npaBu/l 6e30mMacHOCTA TIpM OOpaleHnyd C XUMAYeCKUMH BelleCcTBaMU B OBITY W peasibHOMN
YKU3HU;

TPyAOBOro BOCIIMTAHUSA

8) uHTepeca K NpakTMUeCKOMY H3y4yeHHIO Ipodeccuil W TpyJa pas3/iIMuHOro poja,
yBa)KeHWe K TpyJy W pe3yibTaTaM TPYZOBOM [|eSTeIbHOCTH, B TOM 4YMC/Ie Ha OCHOBE
NpUMeHeHUs TIpeJIMeTHBIX 3HAaHWM TI0 XWMHM, OCO3HAHHOTO BbIOOpa WHAUBU/YaTbHON
TPaeKTOPHH TPO/IO/DKeHUs] 00pa30BaHuUsI C YUETOM JIMUHOCTHBIX WHTEPECOB M CIOCOOHOCTH K
XUMUHY, OOILeCTBEHHBIX WHTEpPecoB U TOTpeOHOCTel; ycremHoW mpodeccruoHaIbHON
JieaTeJIbHOCTY W Pa3BUTHS HeOOXOJWUMBIX yMEHW; TOTOBHOCTh aJalTUPOBAThCS B
npo¢ecCOHaTLHOU Cpejie;

JK0/10ru4ecKoro BOCIMTaHUS

9) 9KONOrMUecKH Liesiecoo0pa3HOro OTHOIIEHUsI K MPHUpPO/ie KaK MCTOUYHHKY >KU3HU Ha
3emsie, OCHOBe eé CyIeCTBOBaHHs, TIOHWMaHHUsI 1[eHHOCTH 3710pOBOro M Oe3omacHoro oOpasa
JKU3HHW, OTBETCTBEHHOT'O OTHOLIeHWs K COOCTBeHHOMY (U3WYeCKOMY U TICUXUYeCKOMY
3/I0POBbIO, OCO3HAHUS LIEHHOCTH COOJIO/IeHHs] TIpaBU/I 0e30TacHOTO TOBeJieHHs TIpy paboTe
BellleCTBaMM, a TaK)Ke B CUTYaL[UsIX, YTPOKAIOIIUX 3/I0POBBI0 U JKU3HU JTHO/Iel;

10) criocobHOCTH IPUMEHSITh 3HAHUS, IT0/TyYaeMble TIPY U3yUeHUH XUMUH, [JIs PelleHust
3ajlau, CBSI3aHHBIX C OKPY’Karollleid MPUPOJHONW Cpe/ioi, MOBBILIEHUsI YPOBHSI KOJIOTHUECKOM
KyJIbTYPbI, 0CO3HaHUS I7100a/IbHOTO XapakTepa KOJIOTHUEeCKUX Mpob/ieM U MyTell MX peleHus
TIOCPe/ICTBOM MeTO/I0B XUMUU;

11) 3K0/I0TMYECKOT0 MBILUIEHUs, YMEHHUs] PYKOBOJCTBOBaTbCSI UM B T03HaBaTe/bHOW,
KOMMYHHUKaTUBHOM U COL[MA/IbHOU TIPAaKTHKe.

MeTanpegMeTHbIe pe3y/abTaThl.

PerynaTuRHEIe YHURepCANLHEIE YUeOHEIe NeHCTBUAL

1. YMeHue caMOCTOSATE/ILHO OMpe/esisiTh e/ 00yueHusl, CTaBUTh U (HOPMYJIUPOBATh
HOBBIE 3a7lauM B yuébe U M03HABATe/IbHOM /IesiTeTbHOCTH, Pa3BUBATh MOTHBBI 1 UHTEPEChl CBOeH
TI03HABaTe/IbHOM /IeSITe/TbHOCTH. Y Uall[MIACS CMOJKET:

® aHa/M3WPOBaTh CYIECTBYHOL[Me U IIaHUPOBaTh OyaAyijue obOpa3oBaTesbHbIE
pe3yJIbTaThl;

* yeHTU(UIMPOBATh COOCTBEHHBIE TIPOOJIEMBI U OTIPeZeISTh TIaBHY0 TIpobiemy;

® BBIIBUraTb BEePCHHU pellleHus Mpob/ieMbl, GOpMYIMPOBaTh TUTIOTE3bI, TIPEABOCXHUIATH
KOHEUHBIU pe3yJ/IbTarT;

® (CTaBUTH L|eJIb [IeSITeJTbHOCTH Ha OCHOBE OTpe/ie/IEHHON TIPO0JIEMBI U CYILIECTBYFOILUX
BO3MOXKHOCTEH;

* (opmynupoBaTh yueOHble 3a/aud KakK Iard JOCTYD)KEHUsS TIOCTaBJI€HHOW Lieu
JiesTeIbHOCTH;

¢ 000CHOBBIBAaThH lle/IeBbIe OPUEHTHUPbI U TIPUOPUTETHI CChIIKAMH Ha IIeHHOCTH,
yKas3biBasi 1 000CHOBBIBasi IOTUYECKYHO MOC/IeZ[0BaTe/TbHOCTh 11aroB.

2. YMeHHE CaMOCTOSITE/IbHO TJIAaHUPOBaTh MYTU [JOCTWKEHHUsS Iiejield, B TOM 4YHCIe
a/IbTepHAaTUBHbIE, OCO3HAHHO BBIOMPATh Hanbosiee 3 heKTUBHBIE CTIOCOOBI pelleHus YUeOHBIX 1
TI03HABaTe/IbHBIX 3a/Jjau. YUall[UiCsl CMOXKET:



® ompezensaTh HeOOXOAUMbIe eHCTBUS B COOTBETCTBUM C yueOHOWM M MMO3HaBaTeTbHON
3a/jaueil ¥ COCTaB/ISITh A/ITOPUTM UX BBITTOJHEHHST;

* 000CHOBBIBATh U OCYIIECTBJISATH BBIOOP Hanbomee 3GheKTUBHBIX CITOCOOOB peleHust
yueOHBIX U M03HaBaTeIbHbIX 3a/lau;

® omnpezensTb/HaxO[UTb, B TOM 4YWC/Ie W3 TpeJI0KeHHbIX BapUaHTOB, YCIOBUS /IS
BBITO/IHEHUS yueOHOM U TT03HaBaTeIbHOU 3a/jauu;

* BHIOMpaTh W3 TIPe/JIOKeHHBIX BapHAHTOB W CAMOCTOSITEIBHO WCKaTh CpejcTBa /
pecypchl /1151 pelleHus 3a/iauk / JOCTWKeHUS LieJiy;

® (COCTaBJSATH TJIaH pelleHdsi TpobOjeMbl / BBIOJTHEHWS TIPOeKTa / TIPOBe/eHHUs
VICC/IeJOBaHMS;

® orpeJiesisiTh MOTeHIMaTbHbIe 3aTPYAHEHUs TPH pellieHny yueOHOM 1 M03HaBaTeIbHON
3a/lauM ¥ HaXOJUTb CPeJICTBA AJIsl UX yCTpaHeHUs;

® ONMChIBaTb CBOM OMBIT, ohopMJsis ero Jjs Tmepefaud JApPYyrMM JIIOSM B BUJe
TeXHOJIOTMM pellleHrst TPaKTUUeCKUX 3a/jau Orpe/ie/IéHHOr0 K/1acca;

® [UIAaHWPOBaThb ¥ KOPPEKTHPOBAaTh CBOK HWH/AWBU/yadbHYI0 00pa3oBaTenbHYIO
TPaeKTOPHUIO.

3. YMeHHe COOTHOCHTb CBOM [J€WCTBUSI C IUJIaHUPYeMbIMM pe3y/bTaTaMH,
OCYILIeCTBJISITb KOHTPOJIb CBOEH /leATe/IbHOCTH B TIPOL{eCCe JOCTU)KeHUS pe3yJ/ibTaTa, ONpeensTh
Croco0Obl /IEHCTBUI B paMKax TPeJJIOKEHHBIX YCI0BUN W TpeOOBaHWM, KOPPEKTUPOBAaTh CBOM
JleMCTBUSI B COOTBETCTBUM C U3MEHSIIOLLIeNCSl CUTyaLel. Yyalluicst CMOJKeT:

® ompefiessiTb COBMECTHO C TeJaroroM M CBepPCTHUKAMU KPUTEpUM IUIaHUPYeMbIX
pe3y/bTaToOB ¥ KPUTEPUH OLIeHKHU CBOel yueOHOM /lesiTe/IbHOCTH;

® cucTeMaTu3WpoBaTth (B TOM uUHCle BBIOMpAaTh TPUOPHUTETHbIE) KPUTEPUH
TNIJIaHUPYEMBIX pe3yJ/IbTaTOB U OLIeHKU CBOEeH JesiTe/IbHOCTH;

® orOMpaTh WHCTPYMEHTHI [ii OLIeHWBAHWSI CBOeH [esTeJbHOCTH, OCYILeCTB/ISTh
CAMOKOHTPOJIb CBOEH /iesITe/TbHOCTH B PaMKax Ipe//IOKeHHBIX YC/I0OBUM U TpeOoBaHMIA;

® OLleHMBaTb CBOW [IeSITeJIbHOCTb, AapryMEeHTUpPYsl TPUYMHBI [JOCTVDKEHUS WU
OTCYTCTBUS [JIAHUPYEMOT'O pe3y/IbTaTa;

® HAaXOJWTh JIOCTAaTOUHBbIE CpEJCTBA [JIs1 BBIMIONHEHWUsS Yy4yeOHbIX [IeHCTBUN B
V3MEHSIOLLeNCsl CUTYaLy W/WIK TIPU OTCYTCTBUM IJIAHUPYEMOTO pe3yJbTarTa;

* paborasg MO CBOeMy IJIaHy, BHOCHUTh KOPPEKTHBBI B TEKYIYIO [esiTeJIbHOCTb Ha
OCHOBE aHalu3a M3MEHEHWM CUTyaluu JJis T0Jy4YeHHs 3alylaHMPOBAHHBIX XapaKTepHUCTHK
MpOAYyKTa/pe3y/bTara;

® yCTaHaB/IMBAaTh CBSI3b MEX/y II0JlyUeHHbIMU XapaKTePUCTHKAMU TPOAYKTa W
XapaKTepyuCTUKaMU TIpoLjecca [esiTe/IbHOCTU M 10 3aBeplleHuM /lesTe/IbHOCTH TIpeJJiaraTbh
V3MeHeHre XapaKTepUCTHK TpoLiecca /i/Isl oJyueHus! YIyUllleHHbIX XapaKTePUCTUK MPOJYKTa;

® (CBepsTb CBOM JEWCTBUS C IIe/bI0 M, TPH HEeoOXOAWMOCTH, WCTPaB/IATH OLIMOKH
CaMOCTOSITEJIbHO.

4. YMeHuWe OL|eHMBaTh TPABWIHHOCTH BBIMO/HEHUS] yueOHOW 3afaud, COOCTBEeHHbIE
BO3MO)XHOCTH €€ pellleHusl. YUalluics CMOJXKeT:

® orpeJessiTh KPUTEPUH MTPaBUILHOCTY / KOPPEKTHOCTH BBITIOJIHEHHUsT YUeOHOM 3a7aum;

® aHa/M3UpOBaTh U 0OOCHOBLIBAThH NPUMeHEHHe COOTBETCTBYIOILETO WUHCTPYyMeHTapusi
ZJ151 BBITIONIHEHUsT y4eOHOM 3afaum;

® (BOOO/HO TMO/MB30BaThCsi BBHIPAOOTAaHHBIMU KPUTEPUSMH OLIEHKA W CaMOOLIeHKH,
VICXO/S M3 11e/TM ¥ UMEFOIIIUXCS CPeJICTB, pa3inyasi pe3y/ibTaT U CrioCo0Obl eliCTBH;

® OLeHMBaTb TMPOAYKT CBOEU [eATebHOCTH M0 3aJaHHbIM W/WIM CaMOCTOSITEIbHO
oripe/ie/IEHHBIM KPUTEPHUSIM B COOTBETCTBUU C LIe/IbIO [1esITe/IbHOCTH;

* 000CHOBBIBAThH JJOCTHXKUMOCTb Lie/Td BIOpAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHHX PeCYpPCOB U JOCTYITHbIX BHEIIIHHUX PECypPCOB;

* (ukcupoBaTh ¥ aHalIM3UpPOBaTh [JUHAMHKY COOCTBEHHbIX 0Opa3oBaTebHbIX
pe3y/bTaToB.



5. BnageHue ocCHOBaMM CaMOKOHTPOJIS, CAMOOLIEHKHM, TIDUHSTUS pelleHud |
OCyILL[eCTB/IEHUS] 0CO3HAHHOTO BbIOOpa B yueOHOM U 1MO3HaBaTebHON JesTeTbHOCTU. Y Yalluiics
CMOXeT:

® HabmogaTb U aHaMM3UpoBaTh COOCTBEHHYH yueOHyH0 U T03HABATeIbHYHO
J1esiTe/IbHOCTh U [IesITe/IbHOCTD [IPYTUX yUalluxcsl B TIPOLjecce B3auMOTMPOBEPKY;

® COOTHOCUTb  peajibHble W  TUIaHUpyeMble  pe3yJibTaTbl  UHAUBUAYATbHOM
oOpa3oBaTe/IbHOM /IeATeTbHOCTH U J1e/1aTh BHIBO/IBI;

® [pUHUMAaThH pellleHre B yueOHOW CUTYallX U HECTH 3a HETO OTBETCTBEHHOCTB;

® CaMOCTOSTe/TbHO Ofpe/esisiTh MPUUYUHBI CBOEr0 yCrexa WM Heycliexa U HaXOAWUThb
croco0Obl BBIX0/a U3 CUTYAL[UU HeyCIiexa;

® DETPOCIEKTHUBHO OMpeZe/isiTh, KaKue AEWCTBUS TI0 pEIIeHUI0 yueOHOM 3afiauu Wiv
rnapaMeTpbl 3TUX [eHCTBUN TMpUBeMM K TIOJIyUeHHI0 HWMEIOIIerocsi IpoJyKTa ydeOHOM
J1esiTeIbHOCTU.

IIo3zHapaTenkpHEIE YHUBEPCATBLHBIE YYeOHBIE JeHCTBHAL

1.YMeHue oripe/iesiATh TOHATHUS, CO3/jaBaTh 000OIIEHUs, YCTaHAaB/IMBATh AHAJIOTHH,
K/TaCCU(HUIUPOBATh, CAMOCTOSITE/IbHO BhIOMpPATh OCHOBAHWS W KPUTEPHUM i KlaCCU(PUKAI[UH,
yCTaHaB/IMBAaTh TMPUYMHHO-C/Ie[JICTBEHHbIE CBSI3W, CTPOUTH JIOTUUECKOe pacCy/eHue,
yMo3ak/toueHue (MHAYKTHUBHOe, /elyKTHBHOe, TI0 aHa/JIOTWUMU) W Jie/laTb BbIBOJbI. Y 4YalllUuiics
CMOXeT:
® oabupaTh C0Ba, COMOAUMHEHHBbIE K/HOUEBOMY CJIOBY, OTIpeJesistole ero
TIPU3HAKY U CBOMCTBA;
® BBLICTpauMBaTb JIOTMUECKYIO LIEMOUKY, COCTOSIIIYIO W3 K/HOYEeBOrOo C/0Ba U
COTIOZIUMHEHHBIX eMY CJIOB;
® BbIJIeIAITh OOL[WI TPU3HAK [BYX WIM HECKOJTBKUX TIPEIMETOB WU SIBJIEHUN U
00BSICHSITH UX CXO/ICTBO;
* 00beAVHATH MpeAMeTbl W SIBJIeHWs B TPYMIbI TI0 OIpee/IéHHbIM TIpU3HaKaMm,
CpaBHUBATh, KJ1aCCU(MUIIUPOBATh U 000011aTh (PAaKThI U SBIEHNUS;
®  BbLIJIeJISITh SIBJIeHUe U3 O0II[eT0 psijia APYTHX sIBI€HHUM;
® onpeeniATh 00CTOATENbCTBA, KOTOPbIe TPEAIIeCTBOBAIM BOSHUKHOBEHUIO CBSI3U
MEXAy SBAEHUSMHM, W3 OSTUX OOCTOATeNLCTB BBIJENSTh  OIpeessroliye,
CrocoOHbIe OBITH MPUUWHOMN [JAHHOTO SIBJIEHHSI, BBISB/SATh TIPUUMHBI U CJIe/ICTBUS
SIBJICHUI;
® CTpPOUTh pacCyXKfeHHe OT OOIMX 3aKOHOMEPHOCTeW K YaCTHBIM SIBJIEHHSIM U OT
YaCTHBIX sIBJIEHUH K OOIIIMM 3aKOHOMEPHOCTSIM;
® CTPOUThH PACcCy)X/eHHWe Ha OCHOBe CpaBHEHWs TPeJMEeTOB U SIBJIeHWM, BbIfesisis
TIPU 3TOM 00I11I[1e TIPHU3HAKHY;
®  u3jlaraTh MNOY4YeHHYI0 UH(POPMALUI0, UHTEPIIPeTUPYs €€ B KOHTeKCTe pelllaeMoit
3a/jauy;
® CaMOCTOSITEJIbHO YKa3biBaTb Ha WH(OpMaIMIO, HYXJAOLIyICsi B TPOBEpKe,
Tipe/ijlaraTh ¥ MPUMEHSITEL CIT0Cc00 TIPOBEPKH 0CTOBEPHOCTH WH(MOpMALUY;
¢ Bep0Oa/sM30BaTh IMOI[MOHABLHOE BIleYaT/IeHHe, OKa3aHHOe Ha Her0 UCTOYHHUKOM;
¢ OOBSICHSITH sIBJIEHUS, TIPOLIECCHI, CBSI3M U OTHOILIEHUS, BBLISBIsIEMble B XO7e
M03HABATeTbHOM W UCC/Ie/IOBATeIbCKON JIesITe/TbHOCTU (TTPUBOAUTEL OOBSICHEHHE C
n3MeHeHreM (OpPMbI TIpe/[CTaBeHUs]; OOBSCHATD, [JeTaliu3upys Wi o00o001as;
OOBSICHATD C 33/JaHHON TOUKH 3PEHMS);
® BLISBIATH W Ha3bIBaTh MPUUMHBI COOBITUS, SIBJIEHUS, B TOM UHC/e BO3MOJKHBIE
/Haubosiee BepOSITHbIE TPUUKHBI, BO3MOYKHbBIE TIOC/TEJCTBUS 33/[aHHON TIPUUMHBI,
CaMOCTOSITe/IbHO OCYIL[eCTB/Isisi IPUUMHHO-C/Ie[ICTBEHHBIN aHa/Iu3,;
® JefaThb BbIBOJ, Ha OCHOBE KDPUTMUECKOTO aHaiu3a pas3HbIX TOUeK 3peHus,
TO/ITBEPXK/AaTh BBIBOJ, COOCTBEHHOW apryMeHTal[dell WIM CaMOCTOSITe/TbHO
T0JIyYeHHbIMU [JaHHBIMU.



2.YMeHHe CO37aBaTh, PUMEHSTb ¥ TIPe0Opa30BbIBaTh 3HAKW U CHMBOJIbI, MOZETA U
CXeMbI JIJIs pellieHus1 yueOHbIX 1 TI03HaBaTe/TbHbIX 3a/jau. Yualluiicsi CMOKeT:

0003HaYaTh CUMBOJIOM U 3HAKOM IPeJMET W/WU/IU SIBJIEHUE;

OTpe/ieNIaTh JIOTUUECKWe CBSI3M MEXJy TpeMeTaMu W/WIK  SIBJIEHUSIMH,
0003HauaTh JJAHHbIE JIOTHUYECKUe CBSI3U C TIOMOIIIBIO 3HAKOB B CXEME;

C037aBaTh aOCTPAKTHBIN UM PeasibHbIN 00pa3 MpeAMeTa /WK SBIeHUS;

CTPOMTH MO/Ie/Ib/CXeMY Ha OCHOBE YCJIOBHI 3a/jaudl W/W/IK CII0Cco0a eé pelieHus;
co3gaBaTth BepOasibHble, BeIECTBEHHbIe W WH(OPMAIMOHHbIE MO C
BbIJIeJIEHHEM CYILeCTBEHHBIX XapaKTePHCTHK 00beKTa JIjist Orpe/iesieHust criocoba
peleHus 3aJJaul B COOTBETCTBUM C CUTYalMew;

npeoOpa30BBIBATE MO/IEH C LIE/IbI0 BBISIB/IEHUS] OOLMX 3aKOHOB, OTIpe/esISIOIIX
JaHHYIO TIpeIMeTHY0 00/1acTh;

MEepeBOJIUTh  CJIOXKHYIO TI0 COCTaBy (MHOTOACIeKTHYI0) WH(POPMALMI0 U3
rpajuyeckoro wumM (HOpPMaIM30BaHHOTO (CMMBOJIBHOTO) TIPEACTaB/IeHUs B
TEKCTOBOe U HaoOOpOT;

CTPOUTb CXEMY, aJTrOPUTM JIeHCTBUS, WCTPaB/sATh WIA BOCCTaHAB/IMBAThb
HEeM3BECTHBIN paHee arOPUTM Ha OCHOBe MMEIOIErocsi 3HaHusi 00 00beKTe, K
KOTOPOMY TIPUMEHSIETCS a/ITOPUTM;

CTPOUTH JI0Ka3aTeIbCTBO: TIPSIMOe, KOCBEHHOe, OT TIPOTUBHOTO;
aHa/lM3UpOBaTh/pedIeKCUPOBaTh OIBIT Pa3paboTKW U peanu3aliud  yueGHOTO
MPOEKTa, UCCIe[0BaHUsS (TEOPETHUECKOro, SMITMPUYECKOT0) Ha  OCHOBe
Tpe/I/IOKEHHON TIPOOIEMHON CUTYyallMH, TIOCTAaBJIEHHOW LieJId W/WIW 3a[aHHBIX
KpHUTepHeB OLleHKH MPOAYKTa/pe3y/bTaTa.

3.CMBICTIOBOE UTeHHe. YYallluicsl CMOJKeT:

HaXOJWUTh B TeKCTe TpeOyemyro MH(GOPMALMIO (B COOTBETCTBUU C LIESIMU CBOEH
JesITe/IbHOCTH);

OpPMEHTHPOBAaThCS B COZlep)KaHUM TeKCTa, TIOHMMAaTh 1|eJIOCTHBIM CMBIC/T TEKCTa,
CTPYKTYypHpPOBAaTh TEKCT;

yCTaHaB/IMBaTh B3aMMOCBSI3b OMHMCAaHHBIX B TeKCTe COOBITWM, SIB/IEHUH,
TIPOLIeCCOB;

pe3toMHUPOBATh IJIaBHYIO U/IEF0 TEKCTa;

npeoOpa3oBbIBaTb  TEKCT, «IepeBO/iss» ero B  JPYr'ylO  MOJalbHOCTB,
MHTEPIPeTHUPOBATh TEKCT (Xy/I0’)KeCTBEHHBIM M HEeXY/I0’KeCTBEHHbIA — yueOHBIH,
HaY4YHO-TIONY/ISIPHBIN, MH(OPMaIMOHHBIH, TeKCT non-fiction);

KPUTUUECKH OLleHHBaTh CoZlep>kaHue U hopmy TeKcTa.

4.dopMHpOBaHNEe M Pa3BUTHE 3KOJOTMUYECKOr0 MBILIEHNS, yMeHUe NIPUMEHSTh ero
B T[I03HaBaTe/lbHOW, KOMMYHMKAaTUBHOW, COI[MA/IbHOM TIpaKTUKe U TpodecCroHaTbHOU
OpMEHTALMU. YYaluiics CMOXKeT:

OTIpeZiesIsiTh CBOE OTHOILLIEHHE K ITPUPO/IHOM Cpefie;

aHa/IM3UPOBaTh B/MsSHUE 3KOJIOTHYeCKUX (DaKTOPOB Ha Cpejly OOMTaHUS »KUBBIX
OpraHU3MOB;

TIPOBOJUTH MTPUUYMHHBIN U BEPOSITHOCTHBIN aHa/IM3 KOJIOTMUeCKUX CUTYyalui;
MPOTHO3WPOBATh U3MEHEeHHsI CUTyallii TIPU CMeHe JelCTBUsL OFZHOrO (akTopa Ha
JlercTBUe pyroro (akropa;

PacrpoCTPaHATh KOJOTMUYEeCKHe 3HaHWS M y4aCTBOBaTh B NPAKTUUECKUX [ie/laxX
10 3all{UTe OKpY>Karolllell cpe/ibl;

BbIpDa)KaTb CBOE OTHOIIEHWE K TIPUPOJie Yepe3 PUCYHKH, COUMHEHHWs, MOJeJTH,
TIpOeKTHbIe paboThI.

5. Pa3BuTHe MOTHBALMM K OB/aJIeHHIO Ky/JIbTypOl aKTMBHOI'O MCII0/Ib30BaHUsI C/0Bapei
Y IPYTUX [TOMCKOBBIX CUCTEM. YUalUICI CMOXKET:

oripeiesaThb HEO6XO,Z[I/IMLIE KJ/IFOUE€BbI€ MMOMCKOBBIE C/I0OBA U 3aIIPOCHI;



® OCYLIEeCTB/ISATb B3aUMO/JIEHCTBUE C 3/€KTPOHHBIMU TTOMCKOBBIMU CHCTEMaMH,
C/I0BapsiMy;

e (hopmMHpOBaTE MHOXXECTBEHHYIO BBLIOODKY W3 TOMCKOBBIX HWCTOYHUKOB JIJIsT
00BbeKTUBU3ALIMY Pe3y/IbTaTOB TIOMCKa;

® COOTHOCHUTBH TIO/yUeHHbIe pe3y/bTaThl TOUCKA CO CBOeU JesiTe/IbHOCThIO.

KoMMyHHKATHBHEIe YHHBEPCATLHEIE YYeOHEIe TeHCTBHAL

1.YMeHnue opraHu30BbIBaTh yueOHOE COTPYAHUYECTBO U COBMECTHYIO [1€SITeJIbHOCTh C
yuuTesieM U CBePCTHUKaMM; paboTaTh MHAWBHYaIbHO U B TPYIINe: HaX0UTh 00lijee pellieHue U
paspelaTb KOHQUIMKTBI HA OCHOBE COTJIaCOBaHUS MO3ULIMK U yuéTa UHTepPeCcoB; (POPMYIMpPOBaTh,
apryMeHTHPOBAaTh M OTCTauBaTb CBOE MHEHMeE. YUallUiCs CMOXKeT:

- ompeJesiATb BO3MOXXHbIE POJIA B COBMECTHOH JleTe/TbHOCTH;

- Wrparth Orpe/ieJIEHHYI0 POJib B COBMECTHOM JleATe/TbHOCTH;

- TIPUHUMATH TIO3WIMI0 CoDeceliHWKA, TMOHWMAsT TO3UIMI0 JIPYTOro, pas3/indarh B €ro
peur: MHeHUe (TOUKY 3peHHsl), [10Ka3aTeabCTBO (aprymeHThl), (DaKkThl; TMIOTE3bl, aKCHOMBI,
Teopuu;

- Olpejie/iATh CBOM JeWCTBUSI W [IeMCTBUsI MapTHEPA, KOTOpbIe CIIOCOOCTBOBAIU WU
TMIPensITCTBOBA/IM MPOYKTUBHON KOMMYHUKALWY;

- CTpOUTH TIO3UTHBHbIE OTHOIIEHWsT B Tipoljecce yueOHOM U T03HaBaTeIbHOU
JesiTe/IbHOCTY;

- KODPEeKTHO Y apryMeHTHUPOBaHHO OTCTaWBaTh CBOIO TOUKY 3PEHMS], B JUCKYCCUU YMETh
BBIIBUTAaTh KOHTpPApryMeHThl, Tiepeppa3vpoBaTb CBOK MbIC/Ib (B/ajleHHe MeXaHU3MOM
9KBUBAJ/IEHTHBIX 3aMeH);

- KPUTUYEeCKH OTHOCUTbCA K COOCTBEHHOMY MHEHHWIO, C JIOCTOMHCTBOM TPH3HABaTh
OIIMOOYHOCTH CBOET0 MHEHUs (eC/Ii OHO TaKOBO) U KOPPEKTUPOBATh €ro;

- Tipejjiarath ajlbTepHaTUBHOE pellleHre B KOH(JIMKTHOM CUTYyaluy;

- BBIJEJISATh OOILYI0 TOUKY 3DeHUsI B JUCKYCCHH;

- JIOTOBapvBaThCs O TIpaBWIaX M BOMpOCax il OOCY>KIeHWs B COOTBETCTBUU C
M0CTaB/IEHHOW Tepe/| TPYMIIoN 3azauel;

- OpraHW30BbIBaTh yueOHOe B3aMMOJEHCTBHe B TpyIme (ompejensTb oOIIye Iie/,
pacrpeiesisiTb POy, JOroBapyuBaThCs APYT C IPYTOM U T. [1.);

- YCTpaHsiTh B paMKaxX [uajora pa3pbiBbl B KOMMYHHKAld, 0O0YyC/IOB/IeHHbIe
HerlOHMMaHHeM/HelpusiTHeM CO CTOpPOHBI coOecefHMKa 3ajjaud, (OpPMBI WM COZep>KaHUs
Jvarnora.

2.YMeHUe OCO3HAaHHO WCII0/Ib30BaTh peyeBble Cpe/ACTBA B COOTBETCTBUU C
3a/jaueii KOMMYHUKALIMU [IJI1 BBIDAKEHHWSI CBOMX UYBCTB, MbIC/IeH W TOTpeOHOCTeH /st
MJIAHUPOBAHUSI M PEryJisiLiMK CBOEeM JesiTe/IbHOCTH; BraJleHue yCTHOM U MHWCbMEHHOW peublo,
MOHOJIOTMYECKOM KOHTEKCTHOM Peubl0. Y Yaljuics CMOXKeT:

® orpeJesiATh 3a/lauyy KOMMYHHMKALIUM U B COOTBETCTBUU C Hell 0TOMpaTh peueBble
Cpe/ICTBa;

® orOuWpaTb M UCIO/Ib30BaTh peueBble Cpe/CTBA B Tpoliecce KOMMYHHUKAIMU C
JPYTHMU JTFOIbMU (JUasor B Mape, B Majiol Tpymme U T. [.);

® [peACTaB/siTh B YCTHOM WIM THUCbMeHHOW (hopmMe pa3BEPHYTHIM I/laH
COOCTBEHHOM J1eSITe/IbHOCTH;

® cobmofaTh HOpPMbI TYO/IMYHOM peuu, perjiaMeHT B MOHOJIOTe W [JUCKYCCHU B
COOTBETCTBUU C KOMMYHUKATUBHOU 3a/iauen;

® BhICKa3biBaTh M OOOCHOBBIBaTH MHEeHHe (Cy)K[eHWe) W 3arpallivdBaTh MHeHHe
rapTHépa B paMKax [Juajora;

® [pPUHUMATh pellleHre B X0/ie [Uajiora U COTrIacoBbIBaTh ero ¢ cobeceHUKOM;

® (Co37aBaTh IMHMCbMEHHbIe «K/IMILIMPOBAHHbIE» U OPUTHMHANbHbIE TEKCThl C
MCTI0/Ib30BaHNeM He00X0/IMMbIX peueBbIX CPe/iCTB;

® WCIO/Ib30BaTh BepOasibHbIe cCpefcTBa (Cpe/CTBA JIOTMUECKOW CBSI3M)  [IJIsI
BbI/[e/IeHUsT CMBICJIOBLIX OJIOKOB CBOETO BBICTYTI/IEHHS];



® WCMO/Ib30BaTh  HeBepOa/sbHbIE  CPeACTBA WIM  HAr/IsHbIE  MaTepuasbl,
TI0/ITOTOB/IEHHbIe/0TOOpaHHbBIEe TI0/] PYKOBO/ICTBOM YUMTEJIS;

® JefaTb  OLEHOYHBIM  BBIBOZ, O  /[OCTWDKEHHMH LeaM  KOMMYHUKALUU
HeroCpe/ICTBEHHO T0C/e  3aBepllieHusi KOMMYHUKAaTMBHOTO KOHTAaKTa U
000CHOBBIBATH €T0.

3.®opMUpoBaHHe U pa3BUTHE KOMIIETEHTHOCTM B 00/IaCTM  KCITO/Ib30BAHUS

rH(bOpPMaLMOHHO-KOMMYHHUKALIMOHHBIX TexHo/orul (fanee — UKT). Yuariuiicsi cMOXeT:

® [lejieHArpaB/ieHHO MCKaTb M MCMO0JIb30BaThb WH(MOPMAI[MOHHbIE PpecypChl,
HeoOXO/IMbIe [jisi pellleHWss Y4eOHBIX M TPAKTUYeCKMX 3aZiau C TIOMOII[bIO
cpepcts UKT;

® BBIOMpaTh, CTPOUTH U MCII0/Ib30BaTh a/IeKBaTHYIO MH()OPMAIIMOHHYIO MO/IeNb JI/Ist
repefiaud CBOMX MbIC/IeH Cpe/ICTBAMM eCTeCTBeHHBbIX M (hOpMasibHbIX SI3bIKOB B
COOTBETCTBUU C YCJIOBUSIMHA KOMMYHUKALIUU;

® BbJleNIsiITh  WMH(OPMAL[MOHHBIM  acleKkT 3ajaud, OIepupoBaTh JaHHBIMHU,
WCI0/1b30BaTh MO/Ie/b pellleHus 3a/lauy;

®  1ICTO0JIb30BaTh KOMITbIOTEPHBIE TEXHOJIOTHH (BK/IFOUasi BBIOOD aZleKBaTHBIX 3ajjaue
WHCTPYMEHTA/IbHbIX TPOrPaMMHO-AIapaTHbIX CpPeACTB U CEPBUCOB)  [IJIst
pelieHUs1 WHGOPMALMOHHBIX U KOMMYHHKAIL[MOHHBIX y4eOHBIX 3a/jady, B TOM
yuc/ie: BbIUMC/IEHWEe, HalWCaHue TMKWCeM, COUYMHEeHUMW, [10KIa/loB, pecdeparos,
co3/jaHue TIpe3eHTalui U p.;

®  1CroJb30BaTh MHGOPMALUIO C YUETOM 3TUUECKUX U MPaBOBBIX HOPM;

® co3/aBaTh MH(MOPMAIMOHHbIE PeCYpChl PAa3HOTO THUIIA U JJIsl Pa3HbIX ayAUTOPUH,
cobmogath MHGOPMAIMOHHYI0 TUTHeHy W TipaBuia  MHGMOPMAIMOHHOMN
6e30I1aCHOCTH.

2. Copep)xaHue y4eOHOro nmpeamera
10 x1acc

Tema 1. BBeieHue. Teopusi cTpoeHHs OPraHUYeCKHX COeJUHEHH .

[Ipegmer opraHuvueckod xuMud. CpaBHeHHWE OpraHUUeCKUX COeJUHEHUU C
HeopraHuueckUMHU. [IprposiHbIe, UCKYCCTBEHHbIE M CUHTETUYEeCKHe OpraHuyecKrie CoeJMHeHUSI.

BaneHntHOCTb. XUMUUECKOe CTpOeHHWe Kak MOPSAOK COeJUHEHHs aTOMOB B MOJIEKyJie
COrJIaCHO WX BajeHTHOCTU. (OCHOBHbIe TIOJIOXKEHUSI TEOpUHM XUMHYEeCKOr0 CTPOeHHs
OpraHWYecKux coefuHeHWW. [loHATHME O TOMOJIOTUM KW TOMOJIOraX, M30MEpUUM U H30Mepax.
Xumunyeckue (OpMyJibl U MOJIe/IM MOJIEKY/T B OPraHUYeCKO XUMUU.

HJdemoHcTpanmu. Mozieii  MOJIeKysl  TOMOJIOTOB W U30MepOB  OpraHAYeCcKux
COoeIMHeHUM.

Tema 2. Yr1eBoaopobl M UX NPUPOJAHbIE HCTOUHHKH.

[MpupoaHbIit ra3. Ankanbl. [IpUpoHBINM ra3 Kak TOMMBO. [IpenMyiilecTBa MPUPOAHOTO
rasa nepej [pyrumMu BuaMu TorimBa. CocTaB MPUPO/HOTO rasa.

AnKaHbI: TOMOJIOTUUECKUN psifi, U30MepUsi U HOMEHK/aTypa ajKaHOB. XUMHUUecKue
CBOMCTBa a/lKaHOB (Ha MpHUMepe MeTaHa W 93TaHAa): TOpPeHHWe, 3aMellleHWe, pa3/io)KeHue WU
nerugpupoBanue. [IpuMeHeHYe aKaHOB Ha OCHOBEe CBOMCTB.

AnkeHbl. DTW/eH, ero TMoay4yeHWe (JervJpyvpoBaHWEM »3TaHa U Jervjparalyen
3TaHo/a). XMMHUUECKHe CBOWMCTBA 3TU/IEHA: TOPEHKe, KaueCTBeHHbIe peakiuy (0becijBeurBaHUe
OpOMHOI BO/IbI M pacTBOpA MepPMaHraHaTta Kasusi), TUJpaTamus, oauMepu3anus. [lonmaTusieH,
ero CBoOMCTBa U npruMeHeHue. [IpuMeHeHe 3TH/IeHa Ha OCHOBE CBOMCTB.

AnkamveHbl W Kayuykd. [loHsaTve 00 ankagueHax KakK YIJIeBOJOpPOJaxX C JIBYMS
JBOWHBIMU CBsI3IMU. XWMWYeCKHe CBOWMCTBa OyTagueHa-1,3 ¥ wu30mpeHa: obOecliBeurBaHUe
OpOMHOI BO/IbI ¥ TIOJIMMEpU3aLivs B Kayuyku. Pe3nHa.



ANKUHBI. ALleTHTIeH, ero TOoy4YeHHe TMHUPOIM30M MeTaHa U KapOWHBIM CrocoboMm.
XuMHuecKre CBOMCTBA alleTWieHa: ropeHue, obecijBeurBaHue OPOMHOI BO/IbI, TIPUCOeJUHEHEe
XJIOPOBOZOpPOZAa W rupapartanus. [IpumeHeHwe aleTu/ieHa Ha OCHOBe CBOMCTB. Peakius
NoJIMMepr3aLuy BUHWIXJIopUa. [1oMBUHUIXIIOPU], Y er0 IIpUMeHeHue.

Benson. [Tonyuenne 6eH30/1a U3 TeKcaHa | aljeTriieHa. XMMHUYeCcKre CBOWCTBa OeH3oa:
ropeHue, rajioreHUpoBaHue, HUTpoBaHue. [IpuMeHeHHe GeH30/1a HA OCHOBE CBOWCTB.

Hedts. CocraB u mepepabotka HedTtn. Hedrempoaykrtel. BeH3uH u monsTHe 00
OKTaHOBOM UHCJIe.

JemoHcTpanmu. ['opeHue meTtaHa, 3TU/IeHa, atjeTuieHa. OTHOLLIeHWe MeTaHa, STU/IeHa,
alletusieHa U GeH30/1a K pacTBOPY MepMaHraHara Kaiusi 1 OpomHoi Boje. [TosyueHune 3TUeHa
peakifield JeruApaTalid 3TaHO/Ia W JAenojvMepr3alii TI0HMITH/IeHa, alleTH/eHa KapOuJHbIM
criocoboM. Pasno)keHuWe Kayuyka TpU HarpeBaHWM, WCIbITaHWe TPOAYKTOB Da3/io’KeHWs Ha
HerpeebHOCTh. Koneknyst o6pasroB HeTH 1 He(hTENPOAYKTOB.

JIaGopatopHble ombIThL. 1. OrmpeseneHrde 37eMEHTHOTO COCTaBa OpraHUYeCKUX
coefuHeHuil. 2. V3roToBrieHWe Mojiesiell MOJeKys yriaeBofopofoB. 3. OOHapyskeHUe
Henpe/ie/lbHbIX COeJMHEHUN B XKUAKUX HeTenpoayKTax. 4. [lonyyeHre U CBOWCTBA aljeTU/IeHa.
5. O3HakoM/IeHHe C Kosiekipel «HedTb ¥ MPOAyKThI ee epepaboTK».

KonTposibHass pabora Ne 1rmno Teme: «[Ipegmer opraHdyeckod XHWMUM.
YrneBogopogpi»

IIpoexTbi: 3aragouHblii yriaepos. HedTes v HepTepoyKThL.

Hcnonb3oBanue NKT: IIpe3enTanus «[IpupoanbIv ras» [IpesenTtanms
«YT/1eBOI0PO/bI B XKU3HU uesioBeka» [Ipesentauys «HedpTb»

Tema 3. Kuciopojacojepikaijyue opraHuyecKue coeJUHeHUs.

EMHCTBO XMMHUUYECKOW OpraHu3aliiy XKUBbIX OPraHW3MOB. XHUMHUUYECKHI COCTaB YKUBBIX
OpraHH3MOB.

Criuptel.  [TosyueHwe 3TaHona OpoXKeHHWEM TJIOKO3bI W THZApaTalyed STHU/IeHa.
'mppokcunpHasi rpynna Kak (yHKLUOHandbHas. [lpeacraBneHue O BOJOPOJHOW — CBS3M.
XuMHUeCcKre CBOMCTBA 3TaHOJIA: TOPeHHe, B3aUMO/IeMCTBYE C HaTpueM, 0Opa3oBaHKe TIPOCTHIX U
CJIOKHBIX 3(UPOB, OKWCIeHWe B anbjeruz. llprMeHeHue »3TaHO/a Ha OCHOBE CBOWCTB.
AsKoronusm, ero rnoc/jiefiCTBUS U MpeAynpexaeHue.

[TonsiTie O mnpeJenbHLIX MHOrOAaTOMHBIX CIHPTaxX. [JIMLEpUH Kak IpeJCcTaBUTe/b
MHOT0aTOMHBIX CIUPTOB. KauecTBeHHasi peakliss HA MHOTOaTOMHble COUPTHL. [IpuMeHeHUe
I/IMLepUHA.

KameHnHbni yrosme. @enon. Kokcoxumuyeckoe IPOU3BOJACTBO U €r0 IMPOAYKLMS.
[Tonyuenve ¢eHo/sa KOKCOBaHMEM KaMeHHOro yris. B3aumHoe BaMsIHME aTOMOB B MOJIEKyJie
deHosa: B3aUMOJENCTBYUE C TUAPOKCHJOM HATpUs U a30THOM KucCa0ToW. I[lonMKoHAeHcalus
deHona ¢ QopmManpgeruzioM B (eHosodopManbieruiHyr0 cMmony. IlpumeHeHue (eHosa Ha
OCHOBEe CBOWCTB.

Anbperupapl. IlomyueHue anbJeruzioB OKWCIEHWEM COOTBETCTBYIOLMX CITUPTOB.
XuMuyeckue CBOWCTBA a/bJerufioB: OKWCIeHWe B COOTBETCTBYIOL[YHO KHCIOTYy W
BOCCTAHOBJ/IEHHE B COOTBETCTBYHOIIMK cnupT. [IpumeHeHue dopmanbiervja v anetaaberuia
Ha OCHOBE CBOMCTB.

KapboHoBble kucioThl. IlonyueHre KapOOHOBBIX KHC/IOT OKHUC/IEHWEM ajib/IerH/0B.
XuMHUeCKre CBOWCTBA YKCYCHOW KUCIOTBI: OOIFie CBONCTBA C HEOPraHUUeCKUMU KUC/IOTaMH U
peakiusi sTepudukanuu. [IpuMeHeHHWe YKCYCHOM KHC/IOTBI Ha OCHOBE CBOMCTB. Bricime
JKUDHBIe KUC/IOThI Ha IIpUMepe MaTbMUTUHOBOM U CTeapUHOBOM.

CnosxHble 3¢upbl U XUpbl. [lonyueHne C/10KHBIX 3(UPOB peaklyei 3TepuprKaLyu.
CnoxxHble 3¢pUpbl B IpUpO/ie, MX 3HaueHue. [IpMeHeHMe C/I0’KHBIX 3()MPOB Ha OCHOBE CBOMCTB.
JKupbl Kak c/o)KHble 3(upbl. XHWMUUeCKHe CBOWCTBA >KHMPOB: THUAPO/IU3 (OMblIeHUEe) U
TU/IPUPOBaHUe KUJKUX KUPOB. [IprMeHeHre >KUPOB Ha OCHOBE CBOMCTB.



YrneBozbl. YTrneBoAbl, UX KiacCUpUKaLMs: MOHOcCaxapubl (TH0KO03a), Aucaxapuzbl
(caxaposa) u nosiMcaxapuzibl (Kpaxmas U 11e/1/110/103a). 3HaueHue YI/eBO/I0B B )KUBOU MPUPO/ie U
B )KM3HU YeJIOBeKa.

['roko3a - BellleCTBO C /IBOMCTBEHHOW (YHKI[MeN - albAerujocnupr. XUMuueckue
CBOICTBA TJIFOKO3bI: OKHC/IEHHE B TVIFOKOHOBYIO KHUC/IOTY, BOCCTaHOBJIeHHe B cOpOUT, OposkeHne
(MonouyHokuc/ioe U crndpToBoe).  [IpuMeHeHWe — T/IFOKO3bI HAa  OCHOBE  CBOWCTB.

Hucaxapuzpl 1 nosuvcaxapuzbl. [IoHsATHe 0 peakuMsX IOJMKOHZJEHCALMM W THAPO/IM3a Ha
NpyMepe B3avMONpeBpallleHHi: T/IF0K03a IoIrcaxapuf,.

Jemoncrpanuu. Oxuc/ieHve cnupra B anbferyy. KauecTBeHHass peakyuss Ha
MHoroaToMHble criupThl. Kommekius «KameHHBI yrojsb ¥ TIPOAYKTHI €ro repepaboTKu».
PacTtBopuMOCTh (heHOsA B BOZie MPU OOBIUHOM TemriepaType M NPy HarpeBaHuH. KauecTBeHHbIe
peakuyy Ha (eHos. Peakuysi «cepeOpsiHOTO 3epKana» ajabAervjoB U TJOK03bl. OKHCIeHue
albJleTU/I0B Y TJIFOKO3bl B KUCIOTBI C TIoMoIbto ruapokcuzaa meau (II). ITomyuenne ykcycHo-
3TUJIOBOTO W YKCYCHO-U30aMuaoBoro 3¢gupoB. Kosmnekuus 3¢uvpHbix Macen. KauecTBeHHas
peakLus Ha Kpaxmall.

JIabopaTopHbIe ONBITHI.

6. CBoMCTBa 3TUIOBOTO CITUPTA.

7. CBOMCTBA IIULIEpUHA.

8. CpoiicTBa opmasnbzeruza.

9. CBolicTBa YKCYCHOM KUCJ/IOTBI.

10. CBovicTBa XUpOB.

11. CpaBHeHue CBOWCTB paCTBOPOB MbUIA M CTUPaIbHOIO MTOPOLLIKA.

12. CBoWicCTBa IJIFOKO3BI.

13. CBolicTBa Kpaxmasa.

KontponbHast pabora Ne 2mo Tteme: «Kuciopogocozepskaijue opraHuuecKue
COeIMHEeHUsI».

IIpoeKThI: «ITOT AypMaHAMUNA U OOXKUTAIOIIWN...» (STWIOBBIA CIUPT). 3HAUEHHE
yIJIeBOJ0B.

Vcnonn3oBanue UKT: TIpesenTtanus «YraeBogs», CD «BupTyanbHasi jabopaTtopusi»
[IpesenTtams «CriupThI».

Tema 4. A3oTcoaeprkaljue COeAHHEHUA U UX HaX0)KAeHue B )XUBOH IIPUPOJe.

Awmunel.  Tlorstue 06 amuHax. [TonmydyeHwe apoMaTH4yecKOro aMHHA - aHWIMHA - W3
HUTpOOeH30/1a. AHWIMH KaK OpraHuueckoe OCHOBaHHWe. B3auMHoe BMsiHHE aTOMOB B MOJIEKYJie
aHW/IMHA: Oc/labieHre OCHOBHBIX CBOMCTB M B3aMMO/eiCTBHe ¢ OpomMHOM Bozoi. [IpumeHeHue
aHW/IMHA Ha OCHOBE CBOMCTB.

AmuHOkHCTOTHL. [losTydeHrMe aMHUHOKHC/IOT W3 KapOOHOBBIX KHUCIOT U THUZPOJIM30M
6enkoB. XuMuueckue CBOMCTBAa aMHUHOKWC/IOT KaK aM(OTepHBbIX OpraHW4ecKuX COeJMHEeHWH:
B3aMMOZEeNCTBUe CO Le/l04aMH, KUCIOTaMU U JpPyr C ApPyrom (peakuys MNOJMKOHEHCALUM).
[TenTyaHas cBsA3b ¥ nonunenTyzel. IlpyumeHeHre aMUHOKUCIOT HA OCHOBE CBOMCTB.

Benku. IlomyueHne OefKOB peakuyeil TOJMKOHZEHCALMM aMUHOKUCIOT. I[lepBuuHasi,
BTOPUYHAsi W TpeTUUHas CTPYKTypbl OenkoB. XumHueckKrde CBOWCTBA OesKOB: TopeHMe,
JeHaTypalysi, THAPOJM3 U LBeTHble peaknud. buoxumuueckne QyHKOUKA  OeslKOB.

I'enetnyeckas CBSI3b MeXay KJlaccaMM OpraHUYecKux CoeZIMHEeHUM.
HyknenHoBble KncioTel. CHHTE3 HYK/JIEWHOBBIX KHC/JIOT B K/IeTKe W3 HyKIeoThZoB. OOmiuii
njaaH cTpoeHusi HykieoTuga. CpaBHeHue cTpoeHusi W (QysHkuuii PHK u [JHK. Posb
HYK/IEMHOBBIX KWCJIOT B XpPaHEHMM U Tepefaue HacjeACTBeHHOM HH(opmaruu. [loHsTue o
OHOTeXHO/IOTMY U TeHHOM NH)KeHepUH.

JemoHcTpanuu. B3aumoielicTBe aMMyaka M aHUIMHA C COJITHOM KUCI0TOM. Peakiiys
aHW/IrMHa ¢ OpoMHOM BOZOM. [loKa3aTesbCTBO Ha/muuusi (PyHKLMOHA/IBHBIX TPYMI B pacTBOpax
aMUHOKWC/IOT. PacTBopeHne ©  ocaxkaeHue OenkoB. L[BeTHble  peakuun  0esiKOB:
KCaHTOINpPOTerHOBasi U OuyperoBas. ['opeHue NTUYbero Iepa WM LIepCTsHOW HUTH. Mogenb



Mosiekynbl [THK. Ilepexopbl: 3TaHON 3TW/EH STWIEHIIMKO/b STWieHrukonat wmenu (ID);
9TaHOJI 3TaHa/lb 3TaHOBas KUC/IOTA.
JIaGopaTopHbIe ONBITHI.
14. CoiicTBa 6enKoB.
ITpakTHueckas padora Nel. VeHTHHUKALMS OPraHUYeCKUX COeTUHEHUI.
HNcnonb3oBanue UKT: I1pe3eHTalys « AMUHBD», Mpe3eHTaLUsl « AMUHOKHCIOThI»
KonTposbHasi padora Ne 3 «A30T0COAEpIKalIe OPraHUUECKHe COeJUHEHH»

Tema 5. OpraHnyeckasi XMMHUsI H 001{eCTBO.

buotexHoJsiorus.

WckycTBeHHble mo/iMMephl. [lonmyueHre MCKYyCCTBEHHBIX MOJMMEPOB, KakK MPOAYKTOB
XMMHUYECKOM MOAU(UKALMY TPUPOAHOIO TOIUMEDPHOTO ChIpbsl. VICKyCCTBEHHBbIE BOJIOKHA
(aueTaTHBIM LIE/IK, BUCKO3a), KX CBOMCTBA U IPUMEHEHHUeE.

CuHreTnueckue mosMMepbl. [losyueHWe CHUHTeTUUeCKUX [I0/IMMEPOB  peakLUsiMU
Nno/IMMepr3ali U TMOMUKOHAeHcaluu. CTPyKTypa IMOIMMEPOB JIMHEeMHasi, pa3BeTB/IeHHas U
NpOCTpaHCTBeHHas. llpeacTraBuTeNIM CUHTETMYECKUX IIIaCTMACC: IIOJIMSTU/IEH HU3KOIO0 U
BBICOKOT'O [IaBJIeHUs], TIOJUIIPONWIEH Y TMOJMBUHWIXI0PU. CHUHTeTUYeCKHWe BOJIOKHA: JIaBCaH,
HUTPOH U KarpoH.

JdemoHcTpanuu. Koiekius rnjactMace U usgenui u3 HuXx. Kosnekuyun MCKyCcCTBeHHBIX
Y CHUHTETUUeCKd BOJIOKOH W W3[eIMil M3 HUX. Pacrio3HaBaHWe BOJIOKOH I10 OTHOLIEHUIO K
HarpeBaHUWIO U XMMUYECKH PeaKTHBaM.

JIaGopaTopHble ombITHL 15. O3HakomsieHWMe C oOpa3ljaMy IJ1JaCTMacc, BOJIOKOH U
KayUuyKOB.

IIpakTnueckas padora Ne2. Pacno3HaBaHue I171aCTMacC ¥ BOJIOKOH.

CopepkaHue TeM yueOHOr0 mpeaMeTa
11 xnacc

Tema 1. CTpoeHue BeiecTBa.

Slmpo: TIPOTOHBI W HEUTPOHBL. M30TOmbI. JMEKTPOHBI. JIEeKTPOHHAas 000JI0UKa.
OHepreTuueckuii ypoBeHb. OCoO@HHOCTU CTPOEHUS 3/IEKTPOHHBIX 000/I0UeK aTOMOB 3/IeMeHTOB
4-ro U 5-TO TIepuoioB nepuoanueckor cuctemsl [I. V. MeHzeneeBa (epexoHbIX 3/1€MEHTOB).
[MousiTHe 06 opbuTansx. s- U p-opbuTasu. DIeKTPOHHbIE KOHPUrypallud aTOMOB XMUMHUYeCKUX
3/IeMeHTOB.

[Tepuogunueckuii 3akoH [1.VM1.MeH/iesieeBa B CBeTe yUeHUs] O CTPOEHUU aToMa.

OTKpbITHE . . MeHjeneeBsIM [epUogUUeCcKoro 3aKOHa.

[Tepuoguueckass cucreMa xumuueckux 3nemeHToB [I. V. MeHgeneeBa - rpaguueckoe
oToOpa’keHHe TIepHOINYecKOro 3aKoHa. PU3NUecKuid CMBICT TOPSJKOBOTO HOMEpAa 3J/IeMEeHTa,
HOMepa Mepuojia U HoMmepa Ipynmnbl. BajeHTHbIe 371eKTpOHbI. [IpUUMHBI U3MEHEHUs] CBOWMCTB
3/IeMEeHTOB B nepuozax 51 rpynnax (rnaBHBIX MoArpynnax).

[Tono>keHre BoJOpOJa B TMEPUOAMUECKON cHcTeMe. 3HaueHue MepUoJMYecKoro 3akoHa U
NepUOANUeCKON CUCTeMbl XMMHYeCKUX 371eMeHTOB [I. V1. MeHzeneeBa Ay pasBUTHSL HayKU U
MOHWMaHHWsI XMMUUeCKON KapTUHbI MUpa.

JemoHcTpanuu. Pasmunble  ¢(oOpMbl  MePUOAWYECKON  CUCTEMbl  XMMHUECKHX
aseMmeHnToB /. 1. MeHzieneeBa.

JIabopaTopHbIii OMBIT.
1. KoHCcTpyrpoBaHUe repruoinyecKoit Tab/IUIIbl 3/IEMEHTOB C UCIO0/Ib30BaHHEM KapToyek.

Ncnonb3oBanne UKT: mnpesentaiusi «CTpoeHue aTtoMa», BuieodunsM «Bemukuii
3dKOH»

IIpoekrt: «Mmenem /1. I. MeHzeneeBa»

Tema 2. CTpoeHue BelecTBa.



VoHHasi xuMuyeckast cBsisb. KaTMOHBI U aHMOHBL. Knaccudukaiys noHoB. VoHHBIe
KpUCTanMueckue perietkd. CBONCTBA BEIleCTB C STUM THUIIOM KPHUCTa//IMYeCKUX PelleTOK.

KoBaneHTHasi XuMuuecKasi CBsi3b. DJIeKTPOOTpULIaTe/IbHOCTh. [losisipHast U HemoJisipHast
KOBasieHTHble CBsi3d. [lumosib. TIOMSIpHOCTE CBSI3W W TIOJIIPHOCTb MoOJieKysibl. OOMeHHbIM U
JIOHODHO-aKL|eNTOPHbIM MeXaHW3Mbl 00pa30BaHMsI KOBAJEHTHOW CBS3W. MoJeKy/isipHble |
aTOMHbIe KpUCTa/liMueckue pelieTkd. CBOMCTBA BeLECTB C 3TUMU TUIAMH KPUCTa//INYeCKUX
peLIeTOK.

Mertainyeckass XuMudeckast CBsi3b. OCOOEHHOCTHM CTpPOeHMsi aTOMOB MeTaslioB.
Mertannuueckass XuMUUecKasi CBs3b M MeTa//IMueckasl KpucTajuinyeckas pellerka. CBOMCTBa
BeLeCTB C TUM TUIIOM CBSI3H.

BozjoposHas xumuueckass CBA3b. MeXMosieKy/isipHass W BHYTPHUMOJIEKYJ/IsipHast
BO/IOPO/IHAsT CBSI3b. 3HaUeHUe BOJJOPO/[HOM CBSI3H /I/Isl OPraHU3alii CTPYKTYP OUOTIOMMEepOB.

[Tomumepsl.  IlnacTMmaccel: TepMOIUIaCTbl M PeakTOIVIACThl, WX TNpeJCTaBUTENN U
npuMeHeHre. BosiokHa: mnpupojHble  (pacTUTe/lbHble W JKUBOTHbIE) M XUMHUYECKHe
(MCKyCCTBEHHbIe M CHHTETUYeCKHe), UX Npe/iCTaBUTed U [IPUMeHeHue.

I"a3o06pa3Hoe cocTosiHMe BelllecTBa. Tpu arperaTHbIX COCTOSIHUSI BOJBI.

OcobeHHOCTH CTpoeHMsI Tra30B. MossipHelli  00BbeM  Ta3000pasHBIX  BeIeCTB.

[Tpumepbl Ta3000pa3HbIX TPUPOAHBIX CMecei: BO3AyX, TMPUPOJAHBIA Tra3. 3arpsisHeHUe
arMoc¢eps! (KIC/IOTHBIE JOXK/H, TTADHUKOBBIN 3 deKT) 1 60ppda ¢ HUM.
[MpencraBuTeny Tra3000pa3HbIX BeIeCTB: BOAOPOJ, KHC/IOPOJ, YIJIEKUCTbIN Tras3,
aMMHUak, 3TuseH. VX monyueHve, cobupaHue 1 pacrio3HaBaHue.

JKuzkoe coctosinue BeirjectBa. Boga. [Torpe6ieHue Bozbl B ObITY U Ha TIPOM3BO/ICTBE.
JKecTkoCTb BOZIbI U CIIOCOOBI €€ yCTpaHeHHsI.

MuHepasibHbIe BOJIbl, X UCII0/Ib30BaHKUEe B CTOJIOBBIX U JIeUeOHBIX LiesIsX.

JKuzikre KpucTasisl ¥ UX IPUMEHEHHe.

TBepzoe cocTosiHUe BeljecTBa. AMOpP(HbIE TBep/ble BelleCTBa B PUPOJ,

U B JKA3HM Ye/iOBEeKa, MX 3HaueHHWe U TpUMeHeHHe. Kpucraniuueckoe CTpoeHUe
Bell|eCcTBa.

IucniepcHble cuctembl. [loHATHe 0 JucnepcHbIX cucTeMmax. /JlucnepcHas ¢asa u
JvcrnepcroHHasa cpejia. Knaccudukanusi JUCIepCHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro
COCTOSIHUS JIACTIepCHOMN cpefbl u JICTIEPCHOHHOU ¢asbl.

I'py6oaucriepcHble CUCTEMBI: SMY/ILCUH, CYCTIeH3UH, a3PO30JIH.

TOHKO/MCIIEpCHBIE CUCTEMBI: Te/d U 30/IU.

Cocras BelllecTBa U cMeceil. BellecTBa MO/IeKy/ISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI.
3aKoH MOCTOSIHCTBA COCTaBa BelllecTB. [lOHATHE «J0/si» U ee Pa3HOBUAHOCTU: MaccoBast (Z10Jis
3/7IeMEHTOB B CO€/IMHEHUH, /107151 KOMIIOHEHTa B CMeCH - J10/1 MPUMeCei, [10/i1 paCTBOPEHHOIO
BeljecTBa B pacTBope) U obOwvemHasi. [lons BbIXOZA MPOJAYKTAa pPeak[Ud OT TeOpeTHYecKu
BO3MOJKHOTO.

JdemoncTpanuu. MoJieslb  KpUCTa/TMUeCKOM pelieTkd xjopuga HaTtpus. OOpasupl
MUHEpaJOB C HOHHOM KpUCTAQ/UIMUECKOM  pelleTKOM: KajbluTa, raauTta. Mogenu
KPUCTA/I/TMUECKUX PeLlIeTOK «CyXOoro Jbja» (WM uofa), anmasa, rpadurta (Mam kBapiia). Mojenb
moviekysibl JJHK. O6pa3upl ninactmace (peHosiopopmanbaerujHbie, MoguypeTaH, MOJUITHIEH,
TIO/TATIPOTIV/IEH, TIONMBUHWIX/IOPUA) W W3fenuss u3 Hux. OOpasiupl BOJOKOH (IIEPCTh, IIEIK,
alleTaTHOe BOJIOKHO, KarlpOH, JIaBCaH, HeM/IOH) U u3genus u3 Hux. O6pasiibl HeopraHuyeCcKux
NOJMMepoB (cepa TMacTHUecKas, KBapl, OKCHJ, aJOMHHUS, TNPUPOJHbIE aTtOMOCHJIMKAThI).
Mogens MonsipHOro obbeMa ra3oB. Tpu arperaTtHbix COCTOSIHUSI BObl. OOpa3libl HaKWITK B
yaiiHMKe U Tpy0aX LeHTPabHOTO OTOTUIeHHs. JKeCTKOCTb BOABI M CIOCOOBI ee yCTpaHeHWUs.
[Tpubopbl Ha >KUAKUX KpucTainax. OOpasipl pa3MuUHBIX AUCIIEPCHBIX CHUCTEM: 3MYJbCHH,
cycrmeH3u, aspo3oseid, rened u 3oseil. Koarynsauus. Cunepesuc. Oddekt Tunpans.

JIabopaTopHbIe ONbBITHI.
2. OmnpefienieHye THIa KPUCTA/ZTMYECKOM pelleTKH BellleCcTBa U ONKCaHKe ero CBOMCTB.
3. O3HaKoM/IeHHe C KOJlIeKLMel M0JIMMEPOB: TJ1IaCTMacC U BOJIOKOH M U3/ie/IUsl U3 HUX.



4. VcribiTaHre BOJbI HA )KeCTKOCTb. Y CTpaHeHUe KeCTKOCTU BOJbL.
5. O3HaKoM/IeHHe C MUHepa/JbHbIMUA BOJAMU.
6. O3HaKOMJ/IeHHe C JUCTIePCHBIMU CUCTeMaMHU.
IIpakTnueckas pabora Nel. [TonyueHue, cobrpaHye U pacrio3HaBaHUe ra30B.
HNcnonb3oBanne UKT: rmpeseHTaums «XuvMuyeckass CBs3b», «(CTereHb OKWUC/IEHUS»,
«Teopusi A. M. 6ytnepoBa», «[lonumepsi», «PacTBOpPBI»

ITpoekThI: «MuHepaibHbIe BO/IBI, MX UCTIOMb30BaHKE B CTOIOBBIX U JIeueOHBIX 1[e/IsiX»

KP Ne 1 no Teme: «CTpoeHue BeljecTBa»

Tema 3. Xumuueckue peakiuu

Peakijun, mipoTekarolue 0e3 W3MeHeHUs] COCTaBa BelllecTBa. AJUIOTPONUS U
a/IJIOTPOTHbIe BUJOHU3MeHeHUs. [IpUunHbI a/lIoTponyy Ha NpuMepe MoAW(UKaLil KUC/I0pOo/a,
yrnepoga u ¢ochopa. O30H, ero 6rosioruyeckast posib.

V30Meps! U U3omepus.

Peakijuy, nporekaromue C M3MeHeHUMeM COCTaBa BelljecTBa. Peakuuu coefuHeHUs,
pa3noXKeHus], 3aMelleHss 1 0OMeHa B HeOpPraHW4YeCKOW ¥ OpPraHn4ecKol XMMHUU. Peakiuu 3K30-
u 3HA0TepMUYeckure. TermoBol 3(hPeKT XUMUUECKOU peakliid U TePMOXUMHUYECKUe YDaBHEHMUS.
Peakiuun TOpeHUsl, KakK YaCTHBIN cayvau 5K30TepMHUUYECKUX
peakLyii.

CkopocTh XMMHUUeCKOM peakluu.CKOpOCTb XWMHYECKOM peakLuu. 3aBUCUMOCTb
CKOPOCTM XWMWUECKOM peakLuu OT TIPUPOJbl pearvpyroliuxX BellecTB, KOHLIEHTpaLUH,
TeMIlepaTypsbl, IUIOLIaY MMOBEPXHOCTH CONPUKOCHOBEHMWSI M Karajnusaropa. Peakuyy romo- u
rereporeHHble. [loHsATHe O KaTanu3e W Karaiu3aropaXx. @PepMeHTbl Kak Ouosioruueckve
KaTaM3aTopbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHHUSI.

O6patuMoCTh XUMHYeCKUX peakiuil. Heobpatumble u oOpaThMble XUMHUYeCKHe
peaki. CoCTOsIHME XUMHWUYECKOTO paBHOBeCHsi [yl OOpaTUMBbIX XWMHUECKMX DPeaKL|i.
CriocobbI CMellleHHsI XUMUUECKOT0 paBHOBeCHsl Ha TIpUMepe CHHTe3a aMMuaka. [loHsiTie 06
OCHOBHBIX HAyUHbBIX NPUHLMIIAX IPOU3BOJCTBA Ha NpHMepe CHHTe3a aMMHaka WU CepHOU
KUCJIOTBI.

Ponme BOABl B XuUMHYeCKOW peakiuu. VIcThHHBIE pacTBOpbl. PactBOopuMOCTh U
K/lacCU(UKaLMsl BellecTB IO STOMY TIpU3HAKY: pacTBOPUMbIE, MajOpacTBOPUMbIE U
HepacTBOPUMBIe BellleCTBa.

ONeKTPOJIUTBI Y HedJIeKTPOJIUTHL.  DJIEKTPOIMTUYeCcKass Jucconuanus.  Kuciorsl,
OCHOBaHMSI M COMM C TOYKM 3peHHUs TeOpUH  VIEKTPOJMTUYEeCKOW  JUCCOLMaLivM.

XuMUYeckre CBOMCTBA BOJbl; B3aUMOJEMCTBHE C MeTa/ulaMH, OCHOBHBIMH U KHUCJIOTHBIMHU
OKCH/IaMH, pa3fiokeHHe U 00pa3oBaHMe KpUCT/UIOTHAPATOB. Peakuuw rujgparanuydud B
OpPraHUYeCcKOU XUMUH.

['uipony3 opraHMvecKuX U HeOpraHWYecKux coefuHeHu W. HeoOpaTumbli ruzpomnus.
OOpaTUMBIi TUIPOJTU3 COJIEH.

I'npponus opraHMYeCcKUx COeJVHEHWM U ero NpakTU4YecKoe 3HaueHHe [/1s I0JIyYeHus
TUIPOJIM3HOTO COMpTa Y MbUla. buosoruyeckass pojib TUAPO/IM3a B IUIACTUYECKOM M
SHEpreTUUYeCKOM OOMeHe BellleCTB 1 SHePIUH B KJIETKe.

OKUC/IMTe/IbHO-BOCCTAaHOBUTEIbHbIe  peaklu. CrerneHb OKuc/aeHusl. OripefieneHue
CTeTieHH OKUC/IeHUs 10 ¢popmMysie coeiuHeHus1. [IoHATHe 00 OKMC/TUTeTbHO-BOCCTAHOBUTE/TBHBIX
peakuysax. OKUC/IeHre U BOCCTaHOB/IEHUe, OKUC/IUTe/Ib U BOCCTAHOBUTEJIb.

OnekTponn3.  DJIEKTPOIM3  KaK  OKUCIATebHO-BOCCTAHOBUTE/BHBIM  IPOLiecC.
O/eKTpOJIM3 pPaclylaBOB M paCTBOPOB Ha IpuUMepe XJiopyza HaTpus. IIpakTuyeckoe rippuMeHeHye
3JIEKTPOJIM3a. JIeKTPOIUTHYECKOe TOJTyYeHre aTFOMUHMUS.

Jemoncrpanuu. [TpeBpaijeHre kpacHoro ¢ocdopa B Oenbiii. O3oHaTop. Mopenu
MoJIeKys1 H-OyTaHa ¥ m300yTaHa. 3aBUCHMOCTb CKOPOCTH PeaKIU{ OT TIPUPOJbI BeIlecTB Ha
NpyMepe B3auUMO/IeHCTBUSI pPacTBOPOB pPAa3/MUHbIX KUC/IOT OJWHAKOBOM KOHLIEHTpALUU C
OJJMHAaKOBBIMU I'DaHy/laM{ LJMHKa M B3aMMOJIEHCTBUSI OJIMHAKOBBIX KYCOUKOB PasHbIX MeTa/lUIOB
(MarHus, 1[MHKa, >KeJjie3a) C COISTHOW KUC/I0TOW. B3aumoelicTBue pacTBOPOB CEPHOM KHUC/IOTHI C



pacTBopaMM THOCYy/b(aTa HaTpus pa3IWYHOM KOHLeHTpalMu W Temriepatypel. Mogenb
KUTIALLEro cosi. Pa3nokeHuWe mepokcuza BOJOpoJa C TOMOLIbI0 KaTanu3aropa (OKcuza
mapranna (IV)) u karanmasel ChIpOro Msica M cbiporo Kaprodens. ITpumepsl HeoOpaTUMBbIX
peakLWi, UAyluX c 0bpa3oBaHKWeM 0cajika, ra3a Wiu BOZbl. B3auMo/ieiicTBre MUTHSI U HATPUsI C
BozioM. ITonyyenre okcuza dochopa (V) U pacTBopeHUe ero B BoJe; UCIIbITaHUE MOJYyUYeHHOro
pactBopa jakmycoM. O6pasipl KpUCTa/UIOTHAPaATOB. VCmbiTaHWe pacTBOPOB 3/1IEKTPOTUTOB U
HEeJIeKTPOJIMTOB Ha INIpeJMeT AMCCOLMAalMM. 3aBUCHMMOCTb CTelleHU 3/1eKTPOIUTUYECKOU
JIMCCOLIMALIMM YKCYCHOM KHMCJOThI OT pa3baBieHusi pactBopa. ['miposn3 kKapbuja KasbLUs.
I'vaposi3 KapOOHATOB I[EIOUHBIX META/UIOB M HUTpaToB IMHKA win cBuHIja (II). Tlonyuenue
Mbuia. [IpocTeilive OKHUCIMTE/bHO-BOCCTAHOBUTE/IbHBIE DeakLUM; B3auMO/eHCTBUE LIMHKA C
COSIHOM KUCIOTOW M >Keje3a C pacTBopoM cynbara Meau (II). Mopens snektponusepa.
Mogenb 3/1€eKTpOIU3HOW BaHHBI /1S TOy4YeHUs aJFOMUHUS.
JIabopaTopHbIe ONBITHI.

7. Peakuyisi 3aMellieHUs] Me/lY JKeJle30M B paCTBOpe MeZIHOrO KyIopoca.

8. Peakru, uayiue c 00pa3oBaHHUEM 0CaJKa, ra3a v BOJIbI.

9. INonyueHue KuCI0pOAa pas/ioKeHUEM IepOKCH/a BOAOPOJA C TOMOLIbI OKCHUa
mapratua (IV) u kaTanassl celporo Kaprodgers.

10. TTonmyueHue BoJiOpO/ia B3aUMO/1eHiICTBUEM KHC/IOThI C LIUHKOM.

11. Pa3nuuHble c1y4yayu ruziposimsa CoJiei.

Ncnonb3zoBanne WKT: npeseHTtauys «TWMbl XUMUUECKUX peakLuii», «CKOpPOCTb
XUMHUUECKUX peakiuii», «OBP», BuzieodparmeHT «TernioBoit 3ppekT XuMUuecKou peakiium»

IIpoekTbI: «OKUC/INTE/IEHO-BOCCTAaHOBUTE/IbHBIE TIpOLIeCChl, (opMupytole 0O6IKK
3eMan»

KP Ne 2 no Teme: « XUMUYECKUE PeaKLIUN»

Tema 4. BemjecTBa 1 HX CBOHCTBA

Mertannel. B3aMogeiicTBre MeTaloB C HeMeTallaMu (XJI0pOM, CEPOU U KUC/IOPOZIOM).
B3aumogencTsue 11e/I0UHbIX U 1[eJI0YHO3eMe/IbHBIX MeTa/uIOB C BOAOM. DJIEKTPOXUMHUYECKUU
psii HamnpsbKeHWd MeTas/uloB. B3auMogeicTBUe MeTa/yIoB C pacTBOpaMM KHC/IOT W COJIeH.
AmomuHoTepmus. B3arMo/ieiicTBre HAaTpUsI C 3TAaHOJIOM U (PEHOJIOM.

Kopposusi metannoB. IloHsiTHe O XUMUYECKOW W 31€KTPOXMMHUYECKOW KOpPPO3UU
MeTanioB. CriocoObI 3aIyThl META/ITIOB OT KOPPO3UH.

Hewmetannbl. CpaBHUTe/bHAsE XapaKTepUCTHKA rajoreHOB KakK Haubosee TUIMMYHBIX
rpecTaBuTesie HemeTa/yioB. OKWUC/IWMTe/TbHbIE CBOMCTBA HEMeTas/uIOB (B3aUMOJEUCTBUE C
MeTaljlaMM ¥ BOZOpOJoM). BoccTaHoBUTeNbHBIE CBOWMCTBAa HeMeTasloB (B3aWMOZENCTBUE C
Gosee 371€KTPOOTPHLIATETBHBIMYA HEMETA//IaMU M CTIO’KHBIMH BeIlleCTBAMHU-OKUCTUTEISIMHE).

Kucnotsl HeopraHvnueckue u opraHuueckue. Knaccuukanmsi KAcaoT. XUMHUeCKHe
CBOMCTBA KHMCJIOT: B3aWMOJEWCTBHe C MeTa/laMM, OKCHJaM{ MeTaJIOB, TUPOKCUJAMU
MeTaJIJIOB, COJIIMH, CrupTamMy (peakuusi 3Tepudukanuu). Ocobble CBOMCTBA a30THOW W
KOHL|eHTPMPOBAHHOMN CePHOU KHUCJIOTBI.

OcHoBaHMg HeopraHuueckhe W opraHuueckde. OCHOBaHHSl, WX KJjacCU(pUKaLKs.
XyMUyeckue CBOMCTBA OCHOBAHMMW: B3aMMOZEUCTBHe C KMC/IOTAMH, KUCJIOTHBIMUA OKCHJAaMHU U
cosisiMu. Pa3no)keHre HePaCTBOPUMBIX OCHOBAHUM.

Conu. Knaccudukanys coseit: cpefiHve, KUC/Ible 1 OCHOBHble. XHMMUUeCKHe CBOWMCTBA
COJIel: B3aMMO/IElICTBYE C KUC/I0TaMH, 11leJlouaMu, MeTa/ulaMy U conisiMu. [1pefictaButeny coneit
¥ WX 3HaueHWe. XJIOpWA HaTpus, KapOoHaT Kanbuus, (ocdar Kamelys (CpefHHe COJH);
r'UpoKapOOHaThl HATPUsi U aMMOHUS (KHC/Ible COJM); TuApokcokapboHat meau (II) - mamaxut
(ocHOBHa# CoJb).

KauecTBeHHbIe peaklU Ha XJIOPU/-, Cyabdat-, U KapOOHAT-aHUOHBI, KATUOH aMMOHMSI,
KaThoHbI xxese3a (II) u (III).

'eHeTrueckasi CBsi3b MeX/ly KjlacCaMU HeOpraHM4eCKUX U OpraHuYecKUX CoeZMHEeHUN.
[TonsaTie O TreHeTMYeCKOW CBSI3M M TeHeTUUYeCKUX psfaax. ['eHeTnueckun psz MeTasna.
eneTrueckuii psii HemeTtasia. OcoOO€HHOCTU TeHeTHUeCKOTo psifia B OpraHMuecKo XUMHH.



Jemoncrpanuu. Konnekuys o6pa3noB MeTauioB. B3anmoseiicTBre HAaTPUst M CypPbMBI
C XJIOpOM, ’Kefe3a C cepoil. ['opeHHe MarHusi M aqlOMUHUSL B KUC/IOpoZe. B3aumopeiicTBre
1I]eJIOUHO3eMe/IbHBIX MEeTa/l/IOB C BOZAOM. B3aumogencrBue HaTpus C 3TAHOJIOM, L[MHKA C
YKCYCHOM KUCJIOTOU. AJIFOMUHOTepMUS. B3aumoielicTBre MeJjy C KOHLIeHTPUPOBAHHOM a30THOMU
KHUC/IOTOM. Pe3ynbTaTel KOPpPO3UM MeTa/uIOB B 3aBUCUMOCTH OT YCJOBUM ee IpOTeKaHWs.
Konnekuust o6pa3iioB HeMeTa/sioB. B3aumogelicTBre XJIOpHOW BOJbI C PacTBOpPOM Opomuja
(vogupa) kKamusa.  KosuleKipiss — TIPUPOJHBIX — OPraHWMYeCKWX — KUCIOT.  Pa3baBneHue
KOHL|EHTPMPOBAHHOM CEpPHOU KMC/IOThL. B3anMo/ieiicTBre KOHLIEHTPUPOBAHHOK C€PHOM KHC/IOTHI
C caxapom, Le/To/io30i U Meapto. OOpasmbl MPUPOJHBIX MUHEPAJIOB, COZEp’KaluX XJIOPUJ
HaTpus, KapOoHar Kamblus, dochar Kambiuss U ruapokcokapboHar meau (II). O6pasifsl
NIUIEBBIX MPOAYKTOB, COJEpKallliX THAPOKapOOHAThI HATPUS W aMMOHHS, MX CIIOCOOHOCTb K
pas/oXKeHUIo Npy HarpeBaHuu. ["ameHune cofpl ykcycoM. KauecTBeHHbIe peakljMM Ha KATUOHBI U
AHUOHBI.

JIaGopaTopHble ombITHI. 12. VcrbiTaHWe pacTBOPOB KHC/IOT, OCHOBAaHUW W COJieH
yvHAVKaTopamu. 13. B3aumMogencTBHe COJSTHOW KUC/IOTBI U PacTBOpa YKCYCHOW KHUCJIOTBI C
MeTassamu. 14. B3auMogeicTBUe COMSIHOM KHUC/IOTBI M pacTBopa YKCYCHOM KHC/IOTBI C
OCHOBaHusIMU. 15. B3aumogelcTBHe COJITHOM KHUCJIOTBI M pacTBOpa YKCYCHOM KHC/IOTBI C
cosisiMu. 16. TTonmyueHue U CBOMCTBAa HEPACTBOPHMMBIX OCHOBaHUMW. 17. I'MJpoJin3 XJOPUZIOB U
arleTaToB IIe/IOYHbIX MeTas/vioB. 18. O3HakOM/IeHWE C KOJUIEKI[USIMHM: a) MeTa/uioB; 0)
HeMeTasyIoB; B) KHUCJIOT; T') OCHOBAaHWH; ) MUHEpaioB U OHOJOTMUeCKHMX MaTepHasoB,
coZiep>Karux HEKOTOpble COJIN.

IIpakTnueckas pabora Ne2. PellleHre 3KCriepuMeHTabHbIX 3a/lay Ha UJeHTH(UKAL[UI0
OpraHWYeCcKUX YU HeOpraHMYeCKrx COeJMHeHNN.

Ncnonb3oBanue UKT: npesenranus «Metamibl», «Metannyprusi», « OCHOBaHUSI»

IIpoekThl: Kuc10ThI B IpUpOje

KP Ne 3 o Teme: «BeliectBa ¥ UX CBOMCTBa»

3. TemaTHueckoe IIAaHUPOBAHUE, B TOM YHC/Ie C y4eTOM padoueid
NMporpaMmMbl BOCITUTAHMS, C yKa3aHUeM KO/IMUeCTBa 4acoB, 0TBOJUMBIX
Ha 0CBOEHHeEe KAa)XK/J0H TeMbl

10 xacc
Ne Tema ypoka KoinuyecrBo
4acoB
Tema 1. IIpeagvmeT oprannyeckoy XuMuu. Teopusi CTpOeHHs OPraHMYeCcKHX Coe/JHHeHU.
(2 yaca)
1 [TpeameT opraHMUeCcKOU XUMHUU. 1
2 OCHOBHBIE TTOJI0KEHUST TEOPUU XUMUUECKOTO CTPOEHUSI. 1
Tema 2. Yr/1eBoAOPOABI M UX MPUPOAHbIE HCTOUHUKH (11 u)

3 [IpenesibHbIe YI1eBOAOPO/bI. AJIKaHBI. 1
4 HernpegenbHble yrieBogopoAbl. AJIKeHBbI. 1
5 Ankagvensl. Kayuyku. 1
6 ANKVHBI. 1
7 ApomaTtrhueckue yriaeBOJOpO/bl, WY apeHbl. 1




No Tema ypoka Ko/muectBo
4acoB
8 [TpupoHbIii ras. 1
9 HedTb 1 criocobrl ee TiepepaboTKH. 1
10 KameHHBIH yromb U ero repepaboTka. 1
11 BheknaccHoe meponpusimue "JKo/102udecKutl mapagou " 1
12 [ToBTOpeHue 1 0600611IeHNe MaTepurasa o Teme "[Ipegmer 1
OpraHUYecKOu XUMUU. YTIeBOA0PO/bI"
13 KonTponbHast pabota o Teme "TIpegmMeT opraHuyeckoil XMMUU. 1
Yriesonopoabl"
Tema 3. Kucopoacoep:xamjue oprannueckue coeguHenus (10 yacos)
14 OpHOaTOMHBIEe CITUPTHI. 1
15 MHoOroaToOMHbIe CITUPTHI. 1
16 BheknaccHoe meponpusimue " Mbl 3a 300po8bitl 06pa3s JxcuzHu" 1
17 ®deHoJI. 1
18 Anbaernibl U KeTOHBI. 1
19 KapboHOBbIe KUCTOTHI. 1
20 CnoyxHble 3¢upsl. JKUpHI. 1
21 YT1eBojpl. 1
22 [ToBTOpEHUEe 1 0000IIIEHHEe MaTepHaia Mo TeMe 1
"Kucnopogocozepskaiye opraHuyeckue coeuHeHus"
23 KonTponbHast paborta Ne2 "Kucnopogocozepkaiijyie OpraHiuecKie 1
coeiuHeHUs"
Tema 4. A3oTcopepxaiije opraHudyeckue coejuHeHus (5 9)
24 AmyHbI. AMUHOKHUCJIOTHI. 1
25 Benku. 1
26 O06o006111eHre MaTepurasa 1o TeMe "A30Tco/iepXKalljie OpraHuyecKue 1
coelHeHUs"
27 KonTponbHast paboTa Ne3 "A30Tco/iepskalijiie opraHu4yecKue 1
coelHeHUs"
28 [Mpaktryeckast pabora Nel: aeHTHbMKaLMS OpraHUYeCKUX 1

coefiiHeHU"




No Tema ypoka Ko/muectBo
4acoB
Tema 5. Opranuueckasi XuMHs M 0011ecTBo. (6 1)

29 buotexHosorus. 1

30 Knaccudukarus nonvmMepoB. VIcKycCTBeHHbIe TOMMepHI. 1

31 CuHTeTUUeCcKue 10JMMephl. 1

32 BueknaccHoe meponpusimue " Bcsi npaeda o npogpeccusx” 1

33 [TpakTrueckast pabora Ne2 "Pacrio3HaBaHHe TJIaCTMACC ¥ BOJIOKOH" 1

34 Nrorosoe 3ansitve. Urpa "Uro? ['ne? Korga?" 1

11 knacc
Ne Tema ypoka KosmmuectBO
4acoB
Tema 1. Ctpoenue BemecTB. (12 u)

1 [TpaBuna Tb B kabuHeTe xrMun. OCHOBHBIE CBeJIeHHSI O CTPOEHHH 1
aToma

2 [Teprogrueckas cucTeMa XUMUUECKHX 3/IEMEHTOB U YUeHUe O 1
CTPOEHHHU aToMa

3 CraHoB/IeHMe U pa3BUTHUe NIEPUOAUUECKOI0 3aKOHau TeOPUU 1
XMMHUYECKOr0 CTPOEHUS

4 MouHas xumMuueckasi CBsi3b U MOHHbIE KPUCTa/JIUeCKye pelieTKU 1

5 KoBaneHTHas xumuyeckasi CBS3b 1

6 Mertaninueckass XuMuueckast CBsI3b 1

7 BopgopoaHast xumuueckasi CBsi3b 1

8 [Tomvmepsbl 1

9 JucriepcHble CUCTEMBI 1

10 O06o061eHre MaTepuaa 1o paszeny "CTpoeHHe BeljecTBa" 1

11 KouTponbHast pabota Nel "CtpoeHue BelrjecTBa" 1

12 BHeknaccHoe meponpusimue "JKo/102udecKutl mapagou " 1

Tema 2. Xumuyeckue peakiyud (11 u)

13 Krnaccudukaiys XuMUUeCKUX peakiui 1

14 CKOpOCTh XMMUYECKUX peakiuit 1

15 OOpaTUMOCTb XMMHUECKUX peakluid. XMMHUUeCcKoe paBHOBeCHe U 1




CTI0COOBI eT0 CMETIIeHUS.

16 'mpposns

17 BueknaccHoe meponpusimue " Mpbl 3a 300poebiii 06pa3 xcu3Hu"

18 OKUC/IUTe/IBHO-BOCCTAHOBUTE/IbHbBIE PeaKLIUU.

19 O/eKTpo/IU3 pacllylaBOB U PacTBOPOB. IIpakTrueckoe rpuMeHeHue
3JIeKTPOJIU3A.

20 ITpakTtrueckast pabora Nel "PelieHue 5KCriepUMeHTabHbIX 3aiau
1o TeMe "Xumuyeckas peakus"

21 [ToBTOpeHUe 1 0600IIeHHe MaTepyrasa 1o TeMe " XUMUUecKre
peakyuu"

22 KonTtposneHast pabora Ne2 "Xumuueckre peakijuu'”

23 BHeknaccHoe meponpusimue "Bcs npaeda o npogpeccusix”

Tema 3. BeijecTBa u ux cBoMcTBa. (8 u)

24 MeTtasibl

25 Hewmertanbl

26 Heopranuueckue v opraHnyeckue KUcja0Tbl U OCHOBaHUS

27 Heopranuueckue u opraniueckye ampoTepHble COeJUHeHUsI

28 Comn

29 ITpakTrueckasi pabota Ne2 "PelrieHre 5KCITIePUMEHTATBHBIX 3azau
1o TeMe "BeljecTBa U ux cBoMcCTBa"

30 O6o00111eHre MaTepuara 1o pa3zeny "BeljecTBa U ux cBoicTBa”

31 KonTponbHast pabota Ne3 "BeilrjecTBa 1 UX cBoiicTBa"

Tema 4. XuMus ¥ coBpeMeHHOe 001ecTBo. (3 yaca)

32 XnmMmuueckas TexHosorvs. [IpousBojCcTBO aMmMuaka U MeTaHo/1a

33 XumHuecKasi T[paMOTHOCTb KakK KOMIIOHEHT 00111l Ky/IbTYpbl
yesioBeKa

Hamue. : : z
34 Hmozoeoe 3ansimue. Hzpa "9Ymo? I'de? Koz0da?"
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