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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma cpemnero oOmiero oOpasoBanust o kypey “Ilpaktukym mo xumun”
cocTaBlieHa Ha OocHOBe denepanbHOro rocy1apcTBEHHOr0 00pa30BaTENbHOTO CTaHAapTa OOIIEero
oOpa3oBanus. B Hell Taxke yUUTHIBAIOTCS OCHOBHBIE HJICH M MOJIOKEHUS [IporpaMmbl pa3BUTHS U
(hOpMHUPOBaHKS YHHMBEPCAIBHBIX YYEOHBIX JEWCTBUH i1 CpeaHero (IOJHOro) OoOImero
oOpazoBanusi. B paboueil mnporpamMme NpeayCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHUJOB
NEeSTeNIbHOCTH 00y4YaeMbIX, MPEACTaBICHHBIX B TMporpaMmax [Uisi HayalbHOrO OOLIEro u
OCHOBHOTO 00111eT0 00pa30BaHusl.

JlanHasi mporpamMma KOHKpPETU3HMPYET COJAEpXkKaHHE CTaHjaapTa, JaéT paclpezeieHue
Y4eOHBIX YacoB II0 pa3/ielaM Kypca, MOCIeI0BaTeIbHOCTh U3YyUSHHSI TEM M PA3JIeNioB C y4ETOM
MEXIIPEIMETHBIX W BHYTPU MPEIMETHBIX CBs3€i, JIOTHMKH Y4eOHOTO TMpoIecca, BO3PACTHBIX
ocoOeHHOCTeH yuamuxcs. B mporpamMme omnpenenéH nepedeHb IEMOHCTPAIMid, MPAKTHYECKUX
3aHATUNA M pacu€THBIX 3aaad. Ha usydenue kypca orBoautcs 68 vacoB B 10 kiacce (2 yaca B
Hezento) u 68 yacoB B 1 1knacce (2 yaca B Hepento). [Ipu u3yyeHnn XuMuu BEAYIIYIO POJIb UTPAET
MO3HABATENNbHAS J1eATeNbHOCTh. OCHOBHBIE BHUJbl y4E€OHOW [EATEIbHOCTH OOydaroluxcs Ha
ypOBHE  yueOHBIX  JCWCTBUI  BKJIIOYAIOT  YMEHHUE  XapaKTepu3oBaTh,  OOBSICHSTH,
KJaccuUIUpPOBaTh, BIaJE€Th METOJAAMHU HAYYHOTO MO3HAHHWSA, MOJHO U TOYHO BBIPAXKATh CBOU
MBICIIM, apTyMEHTHPOBAaTh CBOIO TOUKY 3peHHs, padoTaTh B IpyMIe, NPEACTABIATh U COOOIIATh
XUMHUYECKYI0 MH(OPMALMIO B YCTHOW U MUCbMEHHOW ¢opmax u ap. OgHa U3 3a7a4 oOydyeHHUs B
CpelaHell IIKoJe — TMOATrOTOBKa OOYyYaloIIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY
KU3HEHHOT0 U MpodeccnonanbHoro mytu. OOydaronuecs: JOMKHbl HAyUUTbCS CAMOCTOSITEIBLHO
UCIOJIb30BATh MPUOOPETEHHBIH B IIIKOJIE OMBIT IEATEILHOCTH B peabHOM JKU3HU.

Lenu cpennero obiero oOpa3oBaHus COCTOAT B:

1) dopMupoBaHHM TIEIOCTHOTO NPEACTABICHUS O MHUpPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HAHUSIX, YMEHHX U CIIOCO0axX MesTeTbHOCTH,

2) npuoOpPETEeHNH OMbITa PA3HOOOPA3HOM IEATEILHOCTH, OIBITA TTO3HAHUS U CAMOTIO3HAHNS,

3) MOATOTOBKE K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOpA MHAMBUAYATBLHON 00pa30BaTEIHLHOM WU
npodeccnoHaNIbHON TPAaeKTOPHUH.

Iesn kypcea:

-OCBOCHHE 3HAHUW O XUMHUYECKOW COCTAaBIISIIOIICH €CTEeCTBEHHOHAYYHOW KapTHHBI MHPA,
BOKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

- OBNQJICHHE YMEHUSMHU MPHUMEHSTHh TMOJIYYCHHbIE 3HAHUSA IS OOBSCHEHHS Pa3zHOOOpPa3HBIX
XUMHYCCKHUX SIBIICHUH W CBOKMCTB BEIIECTB, OIEHKH POJIM XUMHUHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH W ITOJTYYCHUH HOBBIX MaTePHAIIOB;

-pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB M HMHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B TMporecce
CaMOCTOSITETFHOTO MPHUOOPETEHUS] XWMHYECKUX 3HAHWH C WCIOJIB30BAHUEM  Pa3ITUIHBIX
HMCTOYHUKOB UH(GOPMAITUH, B TOM YHCJIE KOMITBIOTEPHBIX;

-BOCIIUTAHUE YOEXKIEHHOCTH B TO3UTHBHOW POJM XUMHUHU B JKU3HH COBPEMEHHOTO OOIIECTBa,
HEO0XOIMMOCTH XUMHUYECKH I'PAaMOTHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO M OKPY’KaIOIIEH Cpeie;



MPUMEHEHHUE IMOJIyYeHHBIX 3HAHUH M yMEHUH a1 Oe30MacHOr0 HCIOJIb30BAHMS BEIIECTB U
MaTepUajoB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJACTBE, PELICHUS MPAKTHUYECKUX 3a]a4 B
MOBCEIHEBHOM JKHU3HM, MNPEIYNPEXICHUs SBICHUM, HAHOCALUIUX BpEd 3I0POBBI0 YEIOBEKa H
OKpY>Karollen cpere.

H.TIaHI/IpyeMbIe pe3yJabTaThbl U3YUCHUSA yqeﬁﬂoro nmpeamMera

JInuHOCTHBIE:

— TOTOBHOCTH M CIHOCOOHOCTh OOYyYaromMxcs K CaMOPa3BHUTUIO M CAaMOBOCIUTAHHUIO B
COOTBETCTBHUH C OOIIEYEITIOBEUSCKIMH [IEHHOCTSIMH U UcalIaMU TPaKIAHCKOTO O0IIeCTBa;

— TPUHATHE W peanu3alus IIeHHOCTEH 3A0poBOro u Oe3omacHoro obpasa >KU3HH, OepexHoe,
OTBETCTBEHHOE W  KOMIIETEHTHOE  OTHOIIEHHWE K COOCTBEHHOMY  (U3HYECKOMY U
MICUXOJOTHYECKOMY 3I0POBBIO;

— HeTIPUSATUE BPEIHBIX MPUBBIUEK: KypEHUs, YIIOTPEOIECHUS aJIKOTOJIsl, HAPKOTHKOB;

— YBa)XEHHE K CBOEMY HAapoOJly, YyBCTBO OTBETCTBEHHOCTH Nepes PonuHoi, ropaoctu 3a cBOi
Kpai, cBoro PouHy, IpoIiioe U HacTosIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

— TPUHATHE TYMAHUCTUYCCKUX I[EHHOCTEH, OCO3HAHHOE, YBAXHUTEIHLHOE U JOOpOXKeIaTeIbHOe
OTHOIIICHHE K JPYTOMY UYEJIOBEKY, €r0 MHCHUIO, MUPOBO33PEHUIO;

— CIOCOOHOCTH K COTICPEKUBAHUIO U (DOPMHPOBAHKE IMOZUTUBHOTO OTHOIICHUS K JIFOJISIM, B TOM
YHClie K JIMIaM C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbs U MHBATIUIAM;

- OepekHOE OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHUE K (PU3NYECKOMY M TCHXOJIOTHYECKOMY
3JI0pPOBBIO IPYTHX JIIO/IeH, YMEHHE OKa3bIBaTh MEPBYIO TOMOIIIb;

— pa3BUTHE KOMIETEHIIMA COTPYIHHUYECTBA CO CBEPCTHHKAMH, IETHbMH MIIAQJIIETO BO3pPAaCTa,
B3pPOCIBIMH B  00Opa30oBaTelbHOM, OOIIECTBEHHO-TIOJNIE3HOW,  y4eOHO-UCCIIEI0BATEIbCKOM,
IIPOEKTHOM U IPYTMX BUJAX ACATEIbHOCTH;

— MHPOBO33PCHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYMMOCTH
HAyKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUYECTBY, BJIaJICHUE JIOCTOBEPHOU WH(pOpMAIeit
O TEepeloBBIX JOCTIDKEHHUSX M  OTKPBITUAX  MHPOBOM W OTEYECTBEHHOW  HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 YCTPONCTBE MUpPA U OOIIIECTBA;

— TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIEe caMo00pa3oBaHUIO, HA MPOTHKEHUN
BCEM KU3HU;

- CO3HATEJIbHOE OTHOIICHWE K HEMpPEepPhIBHOMY O0Opa30BaHUI0 KaK YCIOBUIO YCIEIIHON
npo¢eCCUOHATBPHON 1 00IIIECTBEHHON JIEATEIbHOCTH;

— DKOJIOTHYECKas KyJbTypa, OepekKHOE OTHOIICHHS K POJHON 3eMJyie, MPUPOTHBIM OOTraTcTBaM
Poccun m mupa;

- MOHUMAaHHWE BIIMSHUS COIHATHLHO-YKOHOMHUYECKHUX TIPOIECCOB HA COCTOSIHHE MPUPOIHONH |
COLIMATILHOU CPeJbl, OTBETCTBEHHOCTh 33 COCTOSIHHE MMPUPOIHBIX PECYPCOB;

- YMEHHUS ¥ HaBBIKM Pa3yMHOTO MPHUPOOIOJIb30BAHUS, HETEPIIUMOE OTHOIICHUE K JEHCTBUSM,
MIPUHOCSIINM BpeJ] SKOJIOTUH; TPUOOPETEHHE OTBITA YKOJIOTO-HANIPABICHHON A TeTbHOCTH;

— OCO3HaHHBIA BBIOOp Oynymied mpodeccuu Kak MyTh W CIOCOO peanu3alud COOCTBEHHBIX
KU3HEHHBIX TUIAHOB,;



— MOTPeOHOCTh TPYIOUTHCS, YyBOKEHHE K TPYyAYy U JIOIAM TpyAa, TPYIOBBIM JOCTHXKEHHUSM,
NOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHME K pa3HbIM BHJAM TPYA0BOI
JeSITeNIbHOCTH.

MeranpeameTHbIe:

PerynstuBHble yHUBEpCaabHbIe yUeOHbBIC ACHCTBUS:

— CaMOCTOSITEJIbHO OMNPEIENATh 1IN, 3a7aBaTh NapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOXKHO
OTIPEICIUTh, YTO LEJTb IOCTUTHYTA;

— CcTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIE 3aJa4d B OOpPa30BATEIBHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

— BBIOMpATh MyTh JOCTIKECHUS II€ITH, TUIAHUPOBATh PEIICHHUE IMOCTABJICHHBIX 3a/1a4, ONTHMH3UPYS
MaTepuaIbHble U HeMaTepHallbHbIC 3aTPaThI;

— OpraHu3oBbIBaTh AI(PGEKTUBHBI TOUCK PECYpPCOB, HEOOXOMUMBIX I  JOCTHUKCHHS
MIOCTaBIICHHOW LIEJIH;

— COIOCTABIIATH MOMYUYEHHBINH Pe3yIbTaT IE€ATEIHHOCTH C IOCTABICHHOM 3apaHee Ielblo.

[To3HaBarenbHble yHUBEPCATIbHBIE YUeOHBIE ICHCTBUSL:

— HMCKaTh W HAaXOJIUTh OOOOIIEHHBIE CIIOCOOBI PEUICHUs 3ajay, B TOM YHUCIE, OCYLIECTBIATh
pa3BepHyThIil HMH(GOPMALMOHHBI MOMCK W CTAaBUTh Ha €ro OCHOBE HOBBIE (yueOHblE U
[I03HaBAaTeNIbHbIC) 331a4H;

— KPUTUYECKU OLIEHHWBATh U MHTEPIPETUPOBATH MH(POPMALIUIO C Pa3HbIX MO3ULMI, paclio3HaBaTh
1 (UKCHPOBATh MPOTUBOPEUUS B UHPOPMAIITMOHHBIX HCTOYHUKAX;

— UCHOJIb30BaThb PA3JIMYHBIE  MOJIEIBHO-CXEMATHYECKUE CpPEACTBA JUIsl  IPEACTaBICHUS
CYILECTBEHHBIX CBSI3€l U OTHOILIEHUH, a TaKKe MPOTUBOPEUNH, BBISIBJICHHBIX B NH()OPMAIIMOHHBIX
HMCTOYHHKAX;

— HaxOIWUThb U IPUBOAUTH KPUTHUYECKHUE apPryMEHTbl B OTHOLICHUU ICHCTBUU U CYKICHUU
ApYToro,

- CIIOKOWHO M Pa3yMHO OTHOCHUTBCS K KPUTHUECKHUM 3aMEYaHHUSM B OTHOLIEHMH COOCTBEHHOIO
CY’KIEHMsI, pacCCMAaTPUBATh UX KaK pECypc COOCTBEHHOI'O Pa3BUTHS;

— BBICTPaMBaTh MHAMBHUIYaIbHYI0 00pa30BaTElbHYIO TPAEKTOPUIO, YUUTHIBAs OIPAHUYECHHS CO
CTOPOHBI JPYIMX YYAaCTHUKOB M PECYpPCHBIE OIPDAHMYCHHUs; MEHSITb W YJEpPKUBAaTh DPA3HbIE
ITO3UIIMH B TIO3HABATEIBHOM IESATEIIBHOCTH.

KoMMyHMKaTHBHBIE YHUBEpCAIbHbIE YUEOHbIE 1eHCTBHUSA:

— OCYIIECTBJIATh JEIOBYI0 KOMMYHHUKAITUIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMH (KaK
BHYTPH 00pa30BaTEIbHONW OpraHU3alMH, TaK M 3a €€ MpeaenaMH), ToJ0upaTh MapTHEPOB IS
JIENIOBOM KOMMYHHUKAIIMM WCXOJs M3 COOOpaXEHHH pe3yJIbTaTUBHOCTH B3aUMOACHCTBHS, a
HEJTUYHBIX CUMITIATUH;

— MPU OCYIIECTBICHUH TPYNIOBON pabOTHI OBITH KaK PYKOBOJIUTENEM, TaK U WICHOM KOMAaH[bI B
pa3HBIX poJsX (TeHepaTop uaeH, KPUTUK, UCTIOTHUTENb, BRICTYAIOIINMA, IKCIIEPT U T.11.);

— Pa3BEpHYTO, JOTUYHO M TOYHO M3Jaratb CBOI TOYKY 3PEHHs C UCIOJIb30BAHMEM aJEKBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB.



[IpeamerHsle:

— pacKkpbIBaTh Ha IpUMEpax Pojb XUMHUH B ((OPMUPOBAHUH COBPEMEHHOM HAyYHON KapTUHBI MUPA
U B IPAKTHUYECKON JEATEIbHOCTH YEJI0BEKa;

— JIEMOHCTPUpPOBaTh Ha IpPHUMEpAax B3aUMOCBA3b MEXJIy XUMHEH W APYTUMHM €CTECTBEHHBIMHU
HayKaMu;

— packpbIBaTh Ha MpUMepax MOJ0KEHUs TEOPUU XUMUYeCKoro crpoeHust A.M. byTieposa;

— noHuMath (pusnueckuii cmbicn Ilepuonuueckoro 3akona J[.J. MenneneeBa u Ha ero OCHOBE
OOBSICHATH 3aBHCUMOCTH CBOMCTB XMMHYECKHX JIEMEHTOB M OOpPa30BAaHHBIX MMM BEIIECTB OT
AJIEKTPOHHOT'O CTPOEHUS aTOMOB;

— 0OBSACHATH MPUIMHBI MHOTOOOPA3Ms BEIISCTB HA OCHOBE OOIIMX MPEACTABICHUN 00 MX COCTaBe
U CTPOEHUH;

— TPUMEHATh NpPaBUIa CUCTEMAaTHYECKOM MEXIyHApOJHOH HOMEHKIATyphl KakK CpelcTBa
pa3nuyeHUs U UJICHTU(UKAIIMU BEIECTB [0 UX COCTaBY U CTPOEHUIO;

— COCTAaBJISITh MOJIEKYJISIDHBIE U CTPYKTYpHbIE (DOPMYJIbl OpPraHUYECKUX BEILECTB KaK HOCHTENeH
uHpOpPMAIIMK O CTPOCHHWU BEUIECTBA, €r0 CBOWCTBAX M MPUHAMICKHOCTH K ONPEACICHHOMY
KJIACCY COCIMHEHUN;

— XapaKTepu30BaTh OPraHUYECKUE BEIIECTBA [10 COCTABY, CTPOCHUIO M CBOWCTBAM, yCTaHABIUBATh
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEK/y JaHHBIMU XapaKTEPUCTUKaMU BEILIECTBA;

— NIPUBOJUTDH IPUMEPHI XUMHUECKUX PEAKLINN, pPACKPBIBAIOIMX XapaKTepHbIe CBOMCTBA TUITUYHBIX
IIPEJCTaBUTENIEH KJIaCCOB OPraHUYECKUX BEILECTB C LEJIbI0 UX MACHTU(QHUKAIMU U OOBSICHEHUS
00J1aCTH MPUMEHEHHUS;

— IPOTHO3MPOBATh BO3MOXHOCTh IIPOTEKAHNS XMMHUYECKHUX PEaKIMi Ha OCHOBE 3HaHWM O TUIAX
XMMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOMN CIIOCOOHOCTH;

— MHCINOJNb30BaThb 3HAHHUA O COCTAaBE, CTPOCHUM U XMMHUYECKHX CBOMCTBAX BEILIECTB JUIS
0€30MMacHOT0 NPUMEHEHUS B MPAKTUUYECKOM 1eATeIbHOCTH;

— TPUBOJAUTH TMPUMEPHI MPAKTUUYECKOTO HCIOIb30BAaHUS IPOJIYKTOB MEpepaboTKu HEPTH U
MIPUPOJIHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH (TONMATUIIEHA, CUHTETUYECKOr0 KayuyKa,
alleTaTHOT'O BOJIOKHA);

— IPOBOJUTH OMNBITHI MO PACHO3HABAaHUIO OPraHUYECKUX BEILECTB: TJIMIEPUHA, YKCYCHOMN
KHCJIOTHI, HENPEAEIbHBIX )KUPOB, IIIIOKO3bI, KpaxMaia, O€JIKOB — B COCTaBe IMUIIEBBIX NMPOJYKTOB
1 KOCMETHUYECKUX CPEACTB;

— BIAQAETh NpaBWJIaMH M TpueMaMu Oe30macHod paboThl C XUMHUYECKMMM BEIIECTBAMU U
71ab0paTOpPHBIM 000PYI0BAaHUEM;

— yCTaHaBJIMBaTh 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOM pEeakluu M CMEUICHUS XHMHUYECKOTO
paBHOBECHSI OT PA3IUYHBIX (AKTOPOB C LIETBIO OMPEIEICHHS ONTUMAIbHBIX YCIOBHM MPOTEKAHUS
XMMHYECKHX IIPOLECCOB;

— IPUBOAUTH NIPUMEPHI TUAPOJIN3A COJIEN B IOBCEIHEBHOM KM3HU YEJIOBEKA;

—  TPUBOAUTH  IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  pEaKUMid B  MPHUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB;

— MPUBOJUTH NMPUMEPHl XMMHUECKHUX PEaKIUi, PACKphIBAIOIIMX OO0IIMEe XMMHUYECKHE CBONCTBA
IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAIIJIOB;



— MPOBOJUTH pacueThl HA HAXOXKICHHE MOJIEKYJISIpHON (POpMyJibl YIIIeBOAOPOJa MO MPOAYKTaM
CrOpaHUS U 1O €r0 OTHOCUTEIbHON TUIOTHOCTU U MAcCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0
COCTaB;

— BJAJETh MpaBWIAMU O€30MacHOTO OOpalieHHus ¢ €IKUMH, TOPIOYMMHU W TOKCHYHBIMHU
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH;

— OCYIIECTBJIATh TIOMCK XHMHYECKOH wWH(OpManmuu TO HA3BaHUSM, WIACHTU(UKATOPAM,
CTPYKTYPHBIM (pOpMyJIaM BEIIECTB;

— KPUTHYECKU OILICHMBATh W MHTEPIPETUPOBATh XMMHUYECKYI0 MH(OPMALMIO, COJIEPKAIIYIOCsS B
COOOIIIEHUSIX CpEeACTB MaccoBoM uHpopmanuu, pecypcax HHTepHeTa, HAy4YHO-TIOMYJSPHBIX
CTaThsIX C TOYKH 3PEHHSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LENSIX BBISBICHHS OLIMOOYHBIX
CY>KAeHHUI U GOpMUPOBAHHS COOCTBEHHOM MO3UIINH;

— MPEACTaBIATh IYTH PEHICHHUS TJIO0ATBHBIX MPOOIEM, CTOSIIUX IEpel YeIOBEUYESCTBOM:
9KOJIOTUYECKHUX, HSHEPTeTUUECKUX, CHIPHEBBIX, M POJIb XUMHUU B PEIICHUH 3TUX MPOOIIEM.
Brinmyckauk Ha 0a30BOM ypOBHE HAyYMTCS:— pacKpblBaTh Ha MPUMEpPax poJib XUMUU B
(hOpMUPOBAaHHH COBPEMCHHON HAyYHOW KapTHHBI MHUpPAa W B MPAKTHYCCKOH JEATCIBHOCTH
YeloBeKa;— JAEMOHCTPUPOBATh Ha TMpPUMEpax B3aUMOCBS3b MEXKAY XHUMHEH U JIPYTUMHU
€CTECTBEHHBIMH HayKaMU;

— pacKphIBaTh Ha MpUMepax MOJIOKEHUS TEOPUU XUMUYEcKoro crpoenus A.M. ByTtieposa;

— noHuMath Qu3ndeckuii cmpicn Ilepuoanueckoro 3akona /.M. MenzeneeBa U Ha €ro OCHOBE
OOBSICHSITH 3aBUCUMOCTH CBOWMCTB XMMHYECKHUX JJICMEHTOB M OOpa30BAaHHBIX WMHU BEIIECTB OT
3JIEKTPOHHOTO CTPOEHUSI aTOMOB;

— OOBSCHATH MPUUYMHBI MHOTO0OpAa3usl BEIIECTB HA OCHOBE OOIIUX MPEACTaBICHUN 00 UX COCTaBe
U CTPOCHHH;

— TMPUMEHSATHh TpaBUIa CUCTEMATHYECKONW MEXKIyHApOIHONM HOMEHKIATYphl KakK CpeCcTBa
pa3nuyueHus U UACHTU(UKAIIMY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

— COCTaBJISTh MOJEKYJSPHBIE U CTPYKTYpHBIE (DOPMYJIbI OPraHMUYECKUX BEIIECTB KaK HOCUTENeH
nH(OpPMALlUM O CTPOCHUU BEIIECTBA, €0 CBOMCTBAX M MPHUHAICKHOCTH K ONpEAeIeHHOMY
KJIaCCy COEIMHEHMIA;

— XapaKTepHU30BaTh OPraHUUECKHUE BEIIECTBA [0 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBATDH
MPUYUHHO-CIIEACTBEHHBIE CBSI3M MEXK]y JAaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

— IPUBOJIUTH MPUMEPHI XUMUUECKUX PEAKIINH, PACKPBIBAIOIINX XapAaKTEPHbBIE CBOMCTBA TUITMYHBIX
MPEACTABUTENCH KIACCOB OPTraHUYECKUX BEIIECTB C IEIbI0 MX HIACHTU(UKAIUU U OOBICHCHHS
o0acT MPUMEHEHHUS,

— MPOTHO3UPOBATh BO3MOYKHOCTh MPOTEKAHUSI XMMUYECKUX PEAKIUNA Ha OCHOBE 3HAHMM O THIAX
XUMHYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

— WCIOJIb30BaTh 3HAHMS O COCTAaBE, CTPOCHUUM U XHMHYECKHMX CBOMCTBaxX BEIIECTB JUJIS
0€301acHOTO MPUMEHEHUS B MPAKTHYECKOU JIeATETLHOCTH;

— TPUBOJUTH TPHUMEPHI MPAKTHYECKOTO HWCIOIB30BaHUSI TMPOAYKTOB TMepepaboTku HepTH u
MPUPOTHOTO Ta3a, BEHICOKOMOJEKYIISIPHBIX COCTMHEHUH (ITOMMATUIICHA, CHHTETUIECKOTO KaydyKa,
alleTaTHOTO BOJIOKHA);



— TPOBOAMUTH OMBITHI IO PACMO3HABAHWIO OPraHUYECKUX BEUIECTB: TJIMIEPUHA, YKCYCHOM
KHCJIOTBI, HEMIPEACIbHBIX KUPOB, TIIFOKO3bI, KpaxMaja, 0€JIKOB — B COCTaBE MUIICBBIX POIYKTOB
Y KOCMETUYECKHUX CPEJICTB;

— BIAQACTh NpaBWJIAMH M TpueMaMu Oe30MacHOW pabdOThl C XUMHUYECKHMMH BEIICCTBAMH U
1a00paTOpPHBIM 000pPYI0BAaHHEM;

— yCTaHaBJIMBATh 3aBUCHMOCTh CKOPOCTH XHMMHUYECKOM pEaKIMU M CMEHICHUS XUMHUYECKOTO
PaBHOBECHSI OT PA3IUYHBIX (PAKTOPOB C LETBIO OMPEICICHHS ONITUMATBHBIX YCIOBHHA MPOTEKAHUS
XUMHYECKUX MPOIECCOB;

— NOPUBOJIUTH MNPUMEPHI TUIPOJM3A COJICH B TMOBCEJHEBHOM >KU3HU YEJIOBEKA;— MPUBOAUTH
MPUMEPHl  OKUCIIUTEIILHO-BOCCTAHOBUTEBHBIX pPEAaKIUid B MNPUPOAE, MPOU3BOJICTBEHHBIX
MpoIEeCccax U KU3HEESITEIIbHOCTH OPTraHU3MOB;

— MPUBOJUTH NMPUMEPHI XUMHUYECKHUX PEAKIUH, PACKPHIBAIONINX OOIIMEe XUMHUYCCKUE CBOWCTBA
MPOCTHIX BEHIECTB — METAJIJIOB M HEMETAILIOB;

— MPOBOJUTH PacueThl HA HAXOXKICHHE MOJICKYJISIPHON (POPMYJIBI YIIIEBOAOPOA IO MPOAYKTaM
CrOpaHusi U M0 €ro OTHOCUTEJIbHOW TJIOTHOCTH M MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0
COCTaB;

— BIIQJETh TMpaBWJIaMU O€30MacHOr0 OOpalleHHs C €IKHUMH, TOPIOYUMH W TOKCHYHBIMHU
BEILIECTBAMH, CPEACTBAMHU OBITOBOM XUMUHU;

— OCYIIECTBJIATH TIOMCK XHMHUYECKONM HHGDOpManUM TO Ha3BaHUSAM, WICHTH(PHUKATOpAM,
CTPYKTYPHBIM (pOpMyJIaM BEIIIECTB;

— KPUTHYECKU OIICHWBATh W WHTEPIPETUPOBATH XUMHYCCKYI0 WH(OPMAINIO, COACPIKAILYIOCST B
COOONICHUSX CPEACTB MaccoBOW uHQopManuu, pecypcax HWHTepHeTa, HayYHO-TIOMYJISPHBIX
CTaThsX C TOYKHU 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJISIX BBISIBJICHHS OMIMOOYHBIX
CykJieHui u popmMupoBaHusi COOCTBEHHOU MO3UIINH;

— TMPEACTaBIATh TMYTH pEHIeHHUs TJI00aTbHBIX MPOOJIEM, CTOSIIUX Iepel YeTOBEUeCTBOM:
9KOJIOTHUECKUX, SHEPTeTUUECKHX, CHIPhEBBIX, U POJIb XUMHUHU B PEIICHUU ITUX MPOOIIEM;

— WUTIOCTPUPOBATh HA MPUMEpPaxX CTAaHOBJIEHHUE U 3BOJIOLMIO0 OPTAHMYECKOM XMMHUHU KaK HAyKd Ha
Pa3IMYHBIX UCTOPUUECKHUX ATAIax €€ pa3BUTHUS;

— WCIOJIb30BaTh METOJIbI HAYYHOTO TIO3HAHUS TIPU BBIMOJHEHWU TIPOCKTOB H  y4yeOHO-
MCCIEOBATENIbCKUX 3a/lad M0 M3YyYEHHIO CBOWMCTB, CIOCOOOB TMOJYYEHUS W PACIO3HABAHUS
OpPTraHUYECKUX BEIIECTB;

— OOBSICHATH MPHUPOIY U CHOCOOBI 00pa3OBaHUsI XMMHUYECKOM CBSA3HM: KOBaJIEHTHOW(IOJSPHOMH,
HETOJISIPHOM), MOHHOM, METAJUIMYECKOM, BOJOPOAHOM — C LIEJbI0 OMNpEAeNICHUs XUMUYECKOU
aKTHBHOCTH BEIIICCTB;

— YCTaHaBIIMBATh TE€HETHMYECKYI0 CBS3b MEXAY KiaccaMd OPraHMYeCKUX BELIECTB s
000CHOBaHUS MPUHIUITHATHEHON BO3MOYKHOCTH TMOJIYYECHUS OPTaHUYECKUX COSTMHEHUH 3a/1aHHOTO
COCTaBa M CTPOCHUS;

— YCTaHaBJIMBaTh B3aWMOCBSI3M MEXAy (akTaMu W TeOopuel, MPUUYMHOW W CIICJICTBUEM IPH
aHaMM3e TPOOJIEMHBIX CUTyaluid W OOOCHOBAaHWM TPUHUMAEMBIX pEIICHUH Ha OCHOBE
XUMHYECKUX 3HAHUMH.

COILEPKAHUE YYEBHOI'O ITPEAMETA [[IIpakTuxkym no xumum||



10 KJIACC

Tema 1. IIpenmer opranumyeckoil XxuMuu. Teopus CTPOCHUS OPraHUYECKUX cCoeAMHEHU A.M.
Bbytneposa (6 gacoB)

Opranuyeckuie BellecTBa: MPUPOAHBIC, HUCKYCCTBEHHbIE U CHHTeTUYecKue. OcoOEHHOCTH cOCTaBa
U CTPOEHHUS OpraHMYeCKUX BemecTB. Butamm3m u ero kpax. Ilonstie 00 yrieBojgopozax.
OcHOBHBIE MOJOXKEHUS TEOPUN XUMHUECKOTO cTpoeHust bytneposa. BanentHocts. CTpyKTypHBIE
dopmynsl — monHble W cokpaméHuble. [IpocThie (oaMHApHBIE) M KpaTHbIE (IBOWHbBIE W
TpoliHbIe)cBA3H. V30Mepsl U n30Mepusi. BzauMHoe BiIMsSIHEE aTOMOB B MOJIEKYJIE.

Tema 2.YrieBoaopo/ibl U UX NPUPOJHBIE UCTOYHUKY (22 yaca)

[IpenenbHbie yrieBogoponbl. Ankanbel. OnpeneneHue. 1'OMOJOTMYECKUM psia alKaHOB U €ro
obmas popmyna. CTpyKTypHas ©30Mepus yriepoaHoi nenu. Pagukansl. Homenknarypa aikaHos.
XUMUYECKHE CBOMCTBA alIKAHOB: TOPEHME, PEAKIMM 3aMElIeHHUs (raJlor€HHPOBAHUE),pEAKIIUS
pas3ioKeHus: MeTaHa, peakius JerupupoBaHus sTtaHa. HenpenenbHble yriaeBoopobl. AJIKEHBI.
OrtmneH. Omnpenenenue. ['omonoruueckuil pspankeHoB. Homenknarypa. CrpykTrypHas u
IIPOCTPaHCTBEHHAs (reomeTpuueckas) nzomepus. [IpombllIeHHOE MMOJTyuYeHUE AIKEHOB: KPEKHHT
U JerupupoBaHue ankaHoB. JlabopaTropHoe IoJlyueHHe STHIIEHA — peakLus JeruapaTalud
JTaHoja. Peakuuu NpUCOEAMHEHMS: THApaTalys, TUAPOraJoreHUpOBaHUE, TaJlOT€HUPOBAHUE,
nonmumepuszanuu. [IpaBuno MapkoBHukoBa. OxucieHue ankeHoB. KauecTBeHHBbIE peakinu Ha
HempeaenbHbie  yraeBogopoabl.  Ankaauensl. Kayuyku. Omnpenenenune. Homenknatypa.
Conpsixénnbie nuenbl. byramuen-1,3, u3onpen. Peakmnus JleGeneBa. Peakumu npucoennHeHUs
ankagueHoB. Kayuyku: HaTypadbHbIM, cuHTeTH4Yeckue (OyTaJMEHOBBIM, HM3OMPEHOBBIN).
Bynkanuzanus kayuyka. Pesuna. 96ouut. Ankunsl. Onpenenenue. Homenknatypa. Ilonydyenue u
IIPUMEHEHHE alleTHIIEHA. XUMHUUYECKHE CBOMCTBA allEeTUIIEHA: TOPEHHUE, PEAKIIUN TIPUCOECTUHEHMS:
I'MJIpOTraJOreHUpOBaHe, TajloreHupoBaHue, ruaparauus (peakuus Kyueposa). Bunwmixmopun,
noysMBUHUIXJIOpUA. Apenbl. Onpenenenue. beHson: ero crpoeHue, HEKOTOpble (DU3MUECKHE U
XMMHYECKHE CBOWMCTBAa (TOpEHHE, peakluu 3aMelleHUss — TaJOTeHUPOBAHHE, HUTPOBAHHE),
noJiyueHne M mnpuMeHeHue. Okcrpakuus. I[lpupoansiii raz. CocraB mnpupogHoro rasza. Ero
HaxoXxjaeHue B rmpupoze. llpemmyiiectBa nNpUpoJHOro rasa Kak TOIUIMBA. XHMHYECKas
nepepaboTKa MPUPOTHOTO ra3a: KoHBepcus, nuponu3. CuHTes3-ra3 u ero ucnoiab3zoBanue. Hedts u
criocoObl e€ nepepadboTku. [lomyTHbIN HeTsIHON ra3, ero coctaB U (GpaKIMU —Ta30Bbli OEH3MH,
nponaH-OytaHoBasi, cyxoi ra3. Hedts, e€ coctaB um mnepepaboTka —II€peroHKa, KpPEKHHT,
pudopmunr. Hedrenpoayktsl. OkTaHOBOE uncio; 6eH3uH. KaMeHHbli yronps 1 ero nepepadboTka.
Vckomaemsblii yronb: aHTpalMT, KaMeHHbIH, Oypbiii. KokcoBanue kamenHoro yrisi. KokcoBslii ras,
aMMHauHas BOJAa, KaMEHHOYrojbHas cMoJjla, Kokc. lasudukanmuss U  KaTaJUTHYECKOe
TUIPUPOBAHNE KAMEHHOTO YIJIS.

Tema 3.Kucnoponconepskxamue opranuueckue coenquHenus(12 vacos)
Onmuoaromuble  cnuptel.  Ompenenenne.  DyHKIHMOHATBHAs ~ THAPOKCWIIBHAS — TPYIIIA.
[omosornueckuii  psiA  TPENENbHBIX  OJHOATOMHBIX — CHHPTOB.  M3omepust  monmoxeHus



(GyHKIMOHATIBHOM Tpynnbl. BogopogHast cBA3b. XMMUYECKHE CBOMCTBA CIUPTOB. AJIbAEIHIHAS
rpynna. Peakuus stepudukanum, cioxsele 3¢upsl. [Ipumenenue cnuptos. JleiicTBue
METWJIOBOTO M JTHJIOBOIO CIMPTOB Ha OPraHU3M 4YeJIOB€Ka. MHOIOATOMHBIE CIIUPTHI.
Onpenenenne. DTwieHNIMKONb. ['munepun. [loaydyenre u XuMuyeckue cBOMCTBa MHOIOATOMHBIX
cnupToB. KauecTBeHHass peakuusi HA MHOroaTOMHbIe cnHpThl. AHTH(pU3. Denon. Crpoenue,
MOJTyYeHHe, CBOWCTBAa W mNpuMeHeHHe (eHosa. KadecTBeHHble peakuuu HadeHon. B3ammuoe
BIMSIHUE aTOMOB B MoJekyne ¢(enonma. Anprneruasl. Onpenenenue. @Dopmanpaerua u
aneranpiern]. XUMHYECKHE CBOMCTBA albJernoB. KadyecTBEHHBIC peaklMM Ha albICTHIbL.
Peakuuu nonukonaencanuu. KapoonunsHas rpynna. Kerons! Ha npumepe anerona. Kap6oHoBble
kucnothl. [lpenenbHbIe OMHO OCHOBHBIE KAapOOHOBBIC KHCIIOTBI, WX TOMOJOTMYECKHU PsiJI.
[lonyuyenne u mnpumeHeHue. XHUMHYECKHE CBOMCTBA KapOOHOBBIX KHCIOT. Peakius
srepudukanmu. Crnoxxasie 3¢upsl. XKupsl. Peaknus srepudukanuu. Croxabie 3Gupsl. Kupsl, nx
COCTaB U TUAPOJIN3 (KUCIOTHBIM W wIeNouHoi). Mpuia. ['mapupoBaHue >KUpPOB. YTIEBOJBIL.
VYrneBonbl. Monocaxapunabl. ['mioko3a kak anpaerugocnuptr. CopOut. MoslouHOKHUCIOE U
cnuproBoe Opoxkenue. @Dorocunres. J[ucaxapuzasl. Caxaposza. Ilonmucaxapuiel: Kpaxmadi,
LIEJUTI0JI03A.

Tema 4. AzoTcoaepskaiiue oprannyeckue BemiecTa(9 4acon)

AwmuHbl. AMHHOTpYIa. AMHHBI TIpeJelbHbIe U apoMaTHueckue. AHUINH. [lomydeHne aMHHOB.
Peakuust 3uHuHa. XUMUYECKHE CBOMCTBA M NPUMEHEHUE aMUHOB. AMHHOKHMCIOTHL. benku.
AMUHOKUCIOTBI ~ Kak  aMmQoTepHble  OpraHuyeckue coeAuHeHus. [ munuH.  Peakmus
nonukoHaeHcauuu. [lentunHas cBs3b. IlepBuuHas, BTOpUYHAs, TPETUUHAs CTPYKTYphl OENKOB.
KauectBenHnsle peakuuu Ha Oenku. ['uaponus. Jlenatypauus. buonorndyeckue GpyHkiuu 6e1KoB B
opranusMme. JlemoHcTpauuu. OkucieHue coupra B anbpaeruja. KauecTBeHHas peakius Ha
MHOTOAaTOMHBIE CHHPTHL. PacTBopuMoOCTh (eHONa B BojAe NpU OOBIYHON TeMIlepaTtype W IpH
HarpeBaHuu. KauecTBeHHble peakiuu Ha (eHos. KauecTBeHHbIE peaklUUMu Ha aibJAETUbI.
B3aumoneiictBue rmoko3sl ¢ ruapokcugoM wmeau(ll) xak anpnernnocnupra. KauecTBeHHas
peakus Ha Kpaxmail. [{BetHbie peakiiuu 0enkoB. [IpakTuueckas pabora

W nenTudukaiys opraHn4eckux coeIMHeHUH.

Tewma 5. Opranudeckasi XuMus 1 0011ecTBO (4 yaca)

buorexnonorusi. Ilepuonsr e€ pasButusa. Tpu HampaBieHHs OMOTEXHOJOTHH: TEHHas (WU
TeHETUYECKasl) WHKCHEPHs; KIETOYHAs WH)KEHepHs, OMoiornueckas WHXeHepus. | eHeTudecku
MoaudummpoBanasle  opranm3Mel  (I'MO) wu  TpancreHHas mnpoaykuus. KioHupoBaHue.
NmvMmobunuzoBanubie GepMeHTh W ux npumeHenue. [lomumepsl. Knaccudukanus noaumepos.
HckyccTBeHHBIE TTOTUMEPHI: IEIUTYJIOU/, alleTaTHBIA MIENK, BUCKO3a, Heutodan. CHHTeTHYeCKUe
nonmuMmepbl.  CrmocoOBl  MONMy4YeHWs TMOJUMEPOB: TOJHUMEpU3AIUs W MOJUKOHEHCAITHUS.
Cuntetnueckue  Kaydyku. Ilmactmaccel:  MOMUCTHPON,  TeQUIOH,  TOJWBHHWIXJIOPHUIL.
CuHTeTHYECKHE BOJIOKHA: KAalpOH, HEWIJIOH, KeBJap, JlaBcaH. JlabopaTopHbIe OMBITEL. 3HAKOMCTBO
¢ o0Opa3namu mjaacTMacc, BOJIOKOH U kayuykoB. [Ipaktudeckas pabora. Pacno3HaBaHue mactmace
1 BOJIOKOH.



Conepxanune Kypca. 11 knacc.

Temal. Ctpoenue Bemects (11 yacoB)

OcHoBHble cBefieHHsI O cTpoeHuu aroma. CTpoeHHe aroma: SApOo U AJIEKTPOHHas 000JIouKa.
N3oTonel. XUMUYECKUH 3JIEMEHT. bobIION alpOHHBIN KOJUIAaUAEp. YPOBHU CTPOEHHUS BEUIECTBA.
IIepnonnueckas cuctema XuMudeckux 3j1eMeHToB /1. 1. MeneneeBa B cBETE y4eHUs1 O CTPOCHUU
aroma. @U3MYECKUN CMBICII HOMEPOB: JJIEMEHTA, MEPHUOJA, I'PYIIbl. BajleHTHBIE JIEKTPOHBI.
DOnexkTpoHHash KOH(Urypauus aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOICTB 3JEMEHTOB B
MEPUOJIAX U Tpynnax. JJIEKTPOHHbBIE CEMENCTBA XUMUYECKHUX IEMEHTOB.

Odunocodekre ocHOBBI 00ITHOCTH [leproanyueckoro 3akoHa M TEOPUU XMMHUYECKOTO CTPOCHHS.
[Ipeanoceuiku oTkpeITUs [leprognyeckoro 3akoHa W TEOPUM XUMHUYECKOTO CTpoeHus. Poib
JIMYHOCTH B UCTOPUM XUMHUU. PONb MPaKTUKU B CTAHOBJIEHUHM M PA3BUTHUH XUMUYECKOH TEOPHH.
HNonHas xuMHu4YecKas CBSI3b M HMOHHBIE KPUCTAUIMYECKUE peETKU. KaTMOHBI Kak MOpOIyKT
BOCCTAHOBJICHUSI aTOMOB METAJJIOB. AHHOHBI KaK IPOAYKT OKHUCIIEHHS aTOMOB HEMETAJlIOB.
HNonHasg xumuyeckas CBsI3b M MOHHAs KPUCTALIMYECKas pemeTrka. MoHBI IPOCThIE U CIIOKHBIE.
KoBanentHass xumuueckas cBsi3b. ATOMHBIE U MOJIEKYJISIPHbIE KPHUCTAUIMYECKUE PELIETKHU.
KoBasieHTHast HemoJisipHass W MOJISIpHAs  CBSI3U.  DJIEKTPOOTPULIATENbHOCTh.  KpaTHOCTh
KOBaJeHTHOM cBsi3u. OOMEHHBII M  JOHOPHO-aKIENTOPHBIA MEXaHHU3Mbl  00pa3oBaHUS
KOBAJICHTHBIX CBs3€il. [10MApHOCTD CBA3M M MOJSIPHOCTH MOJIEKYJIbl. MOJIEKYJISIpHBIE U aTOMHbIE
KpUCTAJUIMYECKUE pelI€TKU. MeTamnndeckas cBsi3b. MeTaminueckne KpUCcTauIMueCKUue PemeTKu.
Merajuinueckass XMMHAYECKass CBSI3b: MOH-AaTOMBI M 3JICKTPOHHBIN ra3. du3nyeckue CBOMCTBA
METAJIJIOB U UX NPUMEHEHUE Ha OCHOBE 3TUX cBOMCTB. CriyiaBbl 4Y€pHbIE U LIBETHBIE. BomopoaHas
XUMHUYECKas CBA3b. BOIOpOaHAsS XMMHUYECKAs CBA3b: MEXMOJIEKYJISIPHAs U BHYTPUMOJIEKYJIAPHAs.
3HayeHWEe BOJOPOJHONW CBS3M B NpHpoAe W Ku3HU dyenoBeka. [lomumepst. [lomumepsi, ux
[IOJIyYEHHUE: peaKkluu IOJMMEpHU3aluu W NoJuKoHAeHcauuu. [lmactmaccel.  BosoxHa.
Heopranunueckue nonumepsl. JlucnepcHsie cucteMbl. JlucnepcHble CUCTEMBI: qucnepcHas ¢aza u
nucrnepcuonHas cpeaa. Kmaccudukamus AUCIIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHHIO U TIO
pasmepy wuyactull (aspl. ['pybonucrmepcHble CHUCTEMBI: 3MYJIbCUH, CYCIIEH3HH, a’3pPO30JIH.
ToHkoaucnepcHbIE CHUCTEMBL: 30aM W reiad. CuHepe3uc W koarynsius. JlemoHcTpanuu.
Paznuunsie ¢opmbr Ilepuonnueckoit cucrembl xumuueckux anementoB J[. WM. Menneneesa.
Mopenb KpUCTAIIINYECKON PEIETKH XJI0pUIa HATPHUS.

Tewma 2. Xumuueckue peakiuu (2249acoB)

Knaccudukanmmss xumudeckux peakiui. Peaknum 0€3 W3MEHEHHMS COCTaBa  BEIIECTB.
Krnaccudukanus peakiuii o 4uciay U COCTaBy peareHTOB U MPOAYKTOB U 10 TeIoBoMY 3 deKTy.
Tepmoxumunueckue ypaBHeHHs peakuuid. CKOpocTh XuMHUYeckuX peakuuil. CkopocTh
XUMHYECKON peakiuu U (aKkTopbl €€ 3aBUCUMOCTH: MPHUPOJA pearupyroliux BelIecTB, IIOMAIb
X COIPUKOCHOBEHHMS, TEMIIEpaTypa, KOHILIEHTpalMs M Hanuuue Karainusaropa. Karanms.
®epmenTsl. HruOUTOpHl. XUMHUECKOE PaBHOBECHE M CHOCOOBI ero cmemieHus. OOpaTUMble
peakrmu. OOIIas XapakTepUCTUKA PeaKLMU CHHTe3a aMMHaKa U YCJIOBHUS CMEIIEHUS! paBHOBECHUS
MIPOU3BOJICTBEHHOTO Tporiecca Bipaso. ['maponus. ['maponns HeoOpatumblii 1 oOpatumelid. Tpu
ciaydass tumapoimza conei. Pomp rugponmza B oOMeHe BemiecTB. Ponb  rmaponmsza B
SHepreTudeckoM obOMmeHe. OKHUCIMTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. CTeneHb OKUCIECHUS.



Oxucnautens W BOcCTaHOBUTENb. OKHCIEHHE U BOCCTAHOBJIICHHE. OJEKTPOHHBIA OanaHc.
DNeKTpoiau3  paciuylaBoB U pacTBopoB.  llpakThueckoe  HpUMEHEHHE  DIEKTPOJIHU3a.
lanpBanorutactuka.  [anpBaHocterws.  PadunmpoBanue.  JlemoHcTpanuu.  DK30- U
SHJOTEPMUUYECKHE peakiUu. TersioBble SBJICHUS TMPU PACTBOPEHUH CEPHOM KHUCIOTHI U
aMMHUAYHOM CEJIUTPBI. 3aBHUCHUMOCTb CKOPOCTHM PEaKIMH OT MPUPOJbI BEIIECTB HA IPUMEPE
B3aUMOJICHCTBUSI PACTBOPOB PA3JIMUHBIX KHUCJIOT OJMHAKOBOM KOHILEHTpAIMU C OJMHAKOBBIMHU
KycoukaMu (TpaHyJlaMH) IIMHKA U OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, IMHKA,
JKelle3a) ¢ pacTBOPOM COJISTHOM KUCIOTHL. JlabopaTtopubie onbIThl. [IpoBeaeHne peakuuii, UIyImnux
0 KoHIA, mo npaBuiny bepromie. Pasnokenue mepokcuia BOAOpOJAa € TMOMOIIBIO JTHOKCHIA
Maprania. McmelTanue UWHAMKATOpaMH Cpellbl  PacTBOPOB  COJIEW  pPa3JIMYHBIX  THUIIOB.
BsaumoneiictBue pactopa cynbdara meau (Il) ¢ xxenezom urnapokcunom Hatpus. [Ipaktudeckas
pabota. Pemenue skciepuMeHTAIBHBIX 33]1a9 110 TeMe « XHUMHUYECKast PEaKIUsD).

Tema3. BemectBa u ux coiictBa(18 gacoB)

Mertamnbl. Obuue Qusnyeckue cBoicTBa MeTauioB. Kiaccudukanuss MeTaysioB B TEXHUKE U
xumun. OOImmMe XUMUYECKHE CBOWCTBA METAUIOB. YCJIOBHUS B3aUMOJCHCTBUS METAJLJIOB
cpacTBOpaMM KHCJIOT U coJied. Metamiorepmusi. Hemeramnsl. bnaropoansie ra3zel. Hemeramibl
Kak okuciurenu. Hemeramnsl kak BOCCTaHOBUTENM. Psn anexkrpoorpuuarenbHocTH. MHepTHBIE
i 6aaropoaHsie ra3pl. KUcioTsl Heopranuueckue u opraHudeckue. KucioTsl ¢ TOUKM 3peHUs
ATOMHO-MOJIEKYJISIPHOTO yueHHsA. KHCIOTBI € TOYKM 3pEHUsS] TEOPUU DIEKTPOIUTHYECKOU
nucconuanui. KucmoTel ¢ TOYKM 3peHHsl MPOTOHHOW Teopuu. OOIIMEe XUMHUYECKHE CBONCTBA
kucnot. Knaccudukanus kucnor. OCHOBaHMS HEOpraHW4eckne U opraHudeckue. OCHOBaHHS C
TOYKHA 3pEHHUS] aTOMHO-MOJIEKYJIIPHOTO ydeHHs. OCHOBaHHUA C TOYKH 3pEHHS TEOpUHU
NIEKTPOIUTHYECKON auccormanui. OCHOBaHMS C TOYKM 3pEHMsI NMPOTOHHOM Teopuu. OOmme
XUMHUYECKHe cBoicTBa ocHoBaHui. Kiaccuduxamus ocHoBaHuil. AM(pOTEepHBIE COETUHEHUS
HEOpraHuyecKrue U oprannyeckue. AMpoTepHble OKCHIbI U TUapoKcubl. [lonydenue u cBoiicTBa
aM(pOTEpHBIX HEOPraHWYECKUX COEIWHEHUN. AMHMHOKUCIOTHI — aM(OTEepHbIE OpraHuYecKue
coequHenus. [lentuasl u nentuaHas cBsa3b. Conu. Knaccuduxamus coneit. KéctkocTh BoAbl U
criocoOb! eé yctpanenus. [lepexon kapbonaTa B TuIpokapOOHaT u o0paTtHo. OOIIIe XUMHUYECKHe
cBoicTBa cojel. JlemoHcTpanuu. B3auMonencTBue KOHUEHTPUPOBAHHOW A30THOW KHCIIOTHI €
MeZIbl0. BBITECHEHME TAIONEHOB U3 UX PaCTBOPOB JAPYIMMHU raJloreHaMu. B3aumonencTsue napos
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHON KHUCIOTHI M aMMHaka («JIbM 0e3 orHs»). [lomyueHue
aMMHaka M u3ydeHue ero cBoicTB. [lomyueHue amdoTepHOro THIPOKCHJIA U H3YyUYEHHUE €ro
cBoiicTB. [IpakTrueckas padora. Pemenne sxciepruMeHTaNbHBIX 3a/1a4 TI0 TeMe «BemecTBa n nx
cBorcTBa"

Tema 4. Xumusi 1 cOBpeMeHHOE 00111ecTBO (6 9acoB)

XuMH4ecKast TEXHOJIOTHS. HpOI/ISBO)ICTBO aMMHaKa M MeETaHOJa. XUMHUYECKas TEXHOJIOTHS.
XUMHUECKHE TPOILECCHl, JIeKallue B OCHOBE TMPOW3BOJCTBA aMMHaKa W  METaHOJA.
XapakTepucTuka 3TUX MpoueccoB. OOmMe HaydHble MPUHIUIB XUMHYECKOIO IMPOU3BOJICTBA.
XuMuyeckass TPaMOTHOCTh KaK KOMIIOHEHT OOMIed KyIbTyphl uYelnoBeka. MapKupoBKa



YIDaKOBOYHBIX MaT€praIOB, JJICKTPOHUKH U OBITOBOM TEXHUKH, DKOJIOTMYHOT'O TOBapa, IpOAyKTOB
IATAaHUA, OTUKCTOK I10 YXO4Y 3a O,I[G)I(,I[Oﬁ.



IIVTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

[Inanupyemble pe3yabTaThl U3yUEHUsl yUeOHOI0 IpeaMeTa

JInyHOCTHBIE:!

- TOTOBHOCTH M CITOCOOHOCTH 00YYaIOMIMXCsl K CAMOPA3BUTHIO U CAMOBOCIIMTAHHIO B COOTBETCTBUU C OOIIEYETOBEYECKUMHU IEHHOCTSIMU U
ujearaMu TpaklaHCKOro oOlIeCTBa;

— IPUHATHE U pPeann3alus LeHHOCTeH 340poBoro 1 0e30nacHoro oopasa Ku3Hu, Oepe’KHOEe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHUE
K COOCTBEHHOMY (PM3UYECKOMY M IICUXOJIOTNYECKOMY 3/J0POBBIO;

— HENIPUATHE BPEAHBIX IPUBBIUEK: KypeHHsl, yIIOTPEOIEHUS KO 0JIsl, HAPKOTHKOB;

— YBaXXCHHE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH Iepes PoauHol, ropoctu 3a cBoi kpaid, cBoro Poauny, mpolioe 1 HacTosiee
MHOTI'OHAIIMOHAJILHOT O Hapoja Poccuu;

— IPUHATHE T'YMAHUCTUYECKUX LIEHHOCTEHM, OCO3HAHHOE, YBA)XXUTEIbHOE M JI0OPOKEIATENbHOE OTHOIIEHHE K JPYroMy 4YeJIOBEKY, €ro
MHEHUIO, MUPOBO33PEHHIO;

— CIOCOOHOCTH K CONEPEKUBAHUIO U (POPMUPOBAHME MO3UTHUBHOTO OTHOILIEHUS K JIIOJSM, B TOM YHUCIE K JIMIAM C OIpPaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/J0POBbSI 1 UHBAJIUAM;

- OepeKHOe OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K (U3MYECKOMY M IICHXOJOIMYECKOMY 3/I0pOBBIO JPYTUX JIIOJEH, yMEeHHE
OKa3bIBaTh IIEPBYIO IIOMOILIb;

— pa3BUTHE KOMIIETEHLUH COTPYJHMYECTBA CO CBEPCTHUKAMH, JE€TbMH MIIAJIIEro BO3pacTa, B3pOCIbIMH B 00pa3oBaTeIbHOMH,
OOIIIECTBEHHO MOJIE3HOM, yueOHO-HCCIIe0BATENILCKOM, MPOSKTHON U JPYTUX BUAAX JIEATEIBbHOCTH;

— MHUPOBO33pEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYMMOCTH HAayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY
TBOPUYECTBY, BJIAJIEHUE JOCTOBEPHON HH(OpMalnMeld O MepeloBbIX TOCTHKEHUSX M OTKPBITHUSX MHPOBOM M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE cCaMO00pa30BaHUIO0, HAPOTSKEHUH BCEH JKU3HH;

- CO3HATeJbHOE OTHOLICHHE K HENpepblBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCHEUIHONH MNpodeccHoHaIbHOW U  00LIecTBEeHHON
NESITENIbHOCTH;

— 9KOJIOTHYecKast KyJIbTypa, OepekHOe OTHOIIEHUS K POJIHOM 3eMile, MPUpPOAHbIM OorarcTBam Poccun u mupa;

- MOHUMAaHUE BJIMSHUS COLUAIbHO-I)KOHOMUYECKUX IPOLECCOB HAa COCTOSHUE IPHUPOJHON M COLUAIBHON Cpellbl, OTBETCTBEHHOCTh 3a
COCTOSIHUE NPUPOJIHBIX PECYPCOB;



- YMEHHUSI U HABBIKM Pa3yMHOI'0 MPHUPOAOIIOIb30BaHUS, HETEPIIMMOE OTHOUIEHUE K IEHCTBUAM, IPUHOCSALIUM BpE 3KOJIOTHH;

- IPUOOPETEHUE OTbITA FKOJIOTO-HAMIPABICHHOM 1EATEIbHOCTH;

— OCO3HAHHBIN BHIOOP Oynyiiel mpodeccuu Kak MyTh U Cocod peann3anuy COOCTBEHHBIX KU3HEHHBIX IJIAHOB;

— OTPEOHOCTD TPYIUTHCS, YBAKEHHUE K TPYY U JIOIAM TPY/Aa, TPYIOBBIM JOCTHKEHHUSIM, T0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE
OTHOIIEHHE K pa3HbIM BHJIaM TPY10BOH 1€ATEIbHOCTH.

MeranpeamerHble:

PerynsTuBHble yHUBEpCaIbHbIE yUeOHbBIE NEUCTBUS:

— CaMOCTOATEIIBHO ONPENENIATh LENH, 3a1aBaTh IaPAMETPbI U KPUTEPHH, 110 KOTOPBIM MOKHO OIIPENEIUTh, YTO LEIb JOCTUTHYTA;

— CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BATEIBHON IEITEILHOCTH U KU3HEHHBIX CUTYaIIUsX;

— BBIOMpATh MyTh JOCTHXKEHUS II€JIM, IUIAHUPOBATh PELIEHUE MOCTaBJICHHBIX 3a/lady, ONTUMU3UPYS MaTepuajbHble U HEMaTepUaJIbHbIE
3aTparhl;

— OpraHu30BbIBaTh A((PEKTUBHBIN MMOMCK PECYPCOB, HEOOXOAMMBIX JJIS TOCTUKEHHUSI TOCTAaBIEHHON 11eNH;

— COIIOCTABIIATH ITOJTYYEHHBIN PE3YJIBTAT AEATEIbHOCTH C IIOCTABIEHHOM 3apaHee LEIbIO.

[To3HaBarenbHbIe yHUBEPCATIbHBIE YUeOHBIE ICHCTBHSL:

— UCKaThb U HaXOAMUTh OOOOIIEHHbIE CIOCOOBI pEIIeHUs 3aad, B TOM YHCIE, OCYLIECTBIATh Pa3BEPHYThIH MH(OPMAIIMOHHBIN MOUCK U
CTaBUTh Ha €r0 OCHOBE HOBbIE (YueOHbIE U MO3HABATENbHbIEC) 3a]1aUH;

— KPUTUYECKH OLIEHMBATh U HMHTEPIPETUPOBATh MH(GOPMAIMIO C Pa3HbIX MO3ULMH, pacrno3HaBaThb U (UKCUPOBATh MPOTHBOPEYUS B
MH(POPMALIMOHHBIX HCTOUHUKAX;

— HCIIOJNB30BATh PA3JIMYHBIE MOJEIBHO-CXEMAaTUYECKUE CPEACTBA JUIsl NIPEICTABICHUs CYIIECTBEHHBIX CBSI3€M M OTHOLICHUM, a TaKXKe
MIPOTUBOPEYUH, BHISIBICHHBIX B MHPOPMAIIMOHHBIX UCTOYHHUKAX;

— HaxOJUTh W NMPUBOJUTh KPUTUYECKHE apIyMEHTHl B OTHOLICHHWH JIEWCTBUM U CYKIEHUM JIPYroro; CIIOKOMHO M Pa3yMHO OTHOCHUTBCS K
KPUTHYECKUM 3aMEUaHUsIM B OTHOIIEHUH COOCTBEHHOTO CYXICHHUS, PACCMaTPUBAaTh UX KaK PECypc COOCTBEHHOTO pa3BUTHS;

— BBICTpauBaTh MHIUBHUIYaJIbHYIO 00pa30BaTENbHYIO TPACKTOPUIO, YUUTHIBAS OTPAaHUUEHHS CO CTOPOHBI APYTUX YUYACTHUKOB U PECYPCHBIE
OTpaHUYECHUS; MEHATh U YACPKUBATH Pa3HbIC ITO3UIIMHU B IIO3HABATEILHOMN JACATEIBHOCTH.

KoMMyHMKaTHBHBIE YHUBEpCATbHbIE YUEOHbIE 1EHCTBUSA:



— OCYIIECTBIISATh JICIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIbIMU (Kak BHYTpU 00pa30oBaTesIbHOI OpraHu3aliu, TaK
U 3a ee mpeJeaMu), HoA0MpaTh NapTHEPOB IS AETOBOM KOMMYHHUKAIIUU UCXO/s U3 COOOpaKeHUM pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a
HEJIMYHBIX CUMIIATUN;

— TIPU OCYIIECTBICHUH TPYNIIOBOM pabOThI OBITH KaK PYKOBOJAUTENEM, TaK U WICHOM KOMaHJIbl B Pa3HBIX POJIsiX (T€HEpaTop UaeH, KPUTHK,
HCIIOJIHUTEIIb, BBICTYNAIOUIHI, SKCIIEPT U T.A.);

— pPa3BEpHYTO, JOIMYHO M TOYHO M3JIaraTh CBOIO TOUYKY 3pPEHUS C MCIIOJIb30BAaHUEM aJI€KBATHBIX (YCTHBIX U NUCBMEHHBIX) SI3BIKOBBIX
CPEICTB.

[IpeameTHsle:

— packpbIBaTh Ha MPHMEpax poJib XUMHUH B (DOPMUPOBAHMHM COBPEMEHHOW HAYYHOH KapTHHBI MHpA M B NMPAKTUYECKOH NEATEITHHOCTH
4eJI0BEKa;

— IEMOHCTPUPOBATH HA IIPUMEpaX B3aUMOCBS3b MEKIY XMMHUEN U JPYTMMH €CTECTBEHHBIMU HayKaMH;

— pacKpeIBaTh Ha IpUMeEpax MOJIOKEHUs TEOPUU XUMHUYECKOro ctpoeHns A.M. bytieposa;

— moHuMarh (usnueckuii cmbicn Ilepuonnyeckoro 3akona J[.M. MenzaeneeBa M Ha €ro OCHOBE OOBSACHATH 3aBUCHMOCTb CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U 00pa30BaHHBIX UMM BEILECTB OT JIEKTPOHHOI'O CTPOEHUS aTOMOB;

— OOBSICHATH IPUYMHBI MHOI000pa3Hsl BEILIECTB HA OCHOBE OOIIUX MPEICTaBICHUI 00 UX COCTaBE U CTPOCHUH;

— NPUMEHSATH MpPaBUjIa CUCTEMATHUECKON MEXKIYHapOJHOM HOMEHKIJIATYyphl KaK CPEJCTBA Pa3IMUYCHUs U MIEHTU(UKALNUN BEIIECTB MO UX
COCTaBY U CTPOEHHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIbI OPraHUYECKHX BEIIECTB KaK HOCUTENEeH NH(POpPMAIMK O CTPOCHHUHU BEILECTBA, €r0
CBOMCTBAX M MPUHAIJIEKHOCTH K ONPEIECIEHHOMY KJIaCCy COEUHEHU;

— XapaKTepHU30BaTh OPraHNYECKHUE BEIIECTBA 110 COCTABY, CTPOEHHUIO ¥ CBOMCTBAM, YCTaHABINBATH IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
JAaHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

— NpPUBOAUTH NPHUMEPHl XUMHUYECKMX pEaKLUi, pPACKPHIBAIOLUIMX XapaKTEpHbIE CBOWCTBA THUIMYHBIX IPEICTAaBUTENEH KJIaCCOB
OpPraHUYECKUX BEUIECTB C LIEIbI0 UX UICHTU()UKAIUU U 00BsCHEHUsI 00IaCTH IPUMEHEHHUS;

— TPOTHO3MPOBATH BO3MOXKHOCTh MPOTEKAHUS XMMUYECKUX pEaKluii Ha OCHOBE 3HAHMHM O THMAaX XMMHYECKOH CBSI3U B MOJIEKYJax
pEeareHToB U UX pPeaKIIMOHHOW CIOCOOHOCTH;

— HCIIONB30BaTh 3HAHUS O COCTABE, CTPOCHMM M XMMHUYECKHMX CBOMCTBaX BEILECTB Ul O€30MAaCHOrO0 HNPHUMEHEHHsS B MPAKTHYECKOH
NESTEIIBHOCTH;



— TPUBOAMUTH HPUMEPHI MPAKTHYECKOTO HMCIOIb30BAHMS IMPOAYKTOB NepepabOTKH HEPTH M MPUPOIHOTO Ta3a, BHICOKOMOJIEKYJISPHBIX
COeIMHEeHU (TIONMATUIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

— MPOBOJUTH OIBITHI MO PACIIO3HABAHUIO OPraHMYECKUX BEIIECTB: TJIHMIEPUHA, YKCYCHOW KHCIIOTBI, HENPEIETIbHBIX JKUPOB, TIIFOKO3BI,
Kpaxmaiia, O€JIKOB — B COCTaBE MUIIEBBIX MPOAYKTOB U KOCMETUYECKUX CPEJICTB;

— BIIQJIETh TPABUJIAMH M ITpHEMaMH 0€3011acHON PabOThl C XUMHUECKUMH BEUIECTBAMH U 1a00paTOPHBIM 000PYI0BAaHHEM;

— YCTaHaBIHMBATh 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEAKIIMU U CMEUICHUS XMMUYECKOTO PABHOBECHSI OT Pa3IMYHBIX (DAKTOPOB C LENBIO
OTIpeJIeNIeHUs] ONTHMAJIBHBIX YCIOBUN MPOTEKAHUS XUMHUYECKUX MTPOIECCOB;

— MPUBOJIUTH TPUMEPHI THIPOJIN3A COJICH B IMOBCEHEBHOW JKU3HH YEJIOBEKA;— MPUBOJUTH MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii B mpupo/ie, MPOU3BOACTBEHHBIX MPOIECCaX U )KU3HEACATSILHOCTH OPraHU3MOB;

— TPHUBOIUTH TPUMEPHl XMUMUYECKUX PpEaKIHH, PAacKpPBHIBAIOIIUX OOIIMEe XWMHYECKHE CBOMCTBA IPOCTHIX BEUIECTB — METAUIOB WU
HEMETaJUIOB;

— TPOBOJUTH PACUYEThl HA HAXOXKJECHHE MOJICKYJISIPHOW (OpMyIIBI YIIIEBOIOpOJA MO TPOIYKTaM CrOPAaHUS M IO €ro OTHOCHTEIBHOM
TUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIUX B €r0 COCTaB;

— BIIQJIETh TIPaBMIIaMU 0€30TIaCHOTO 0OpaIIeH sl ¢ €IKUMH, TOPIOYMMHU ¥ TOKCHYHBIMHU BEIIECTBAMH, CPEICTBAMH OBITOBON XUMHUH,

— OCYIIECTBJISITh MOMCK XUMUYECKON HH(DOPMAITUH 10 HAa3BaHUAM, HICHTU(UKATOPAM, CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

— KPUTHUYECKH OLEHMBATh W HHTEPIPETHPOBATH XUMHUUYECKYI0 HH(DOPMAIMIO, COJEpHKALIYIOCs B COOOIIEHUSAX CPEACTB MacCOBOM
uHpopmanuu, pecypcax MHTepHeTa, HayyHO-TOMYJISPHBIX CTaThsIX C TOYKHM 3PEHHUS €CTECTBEHHO-HAYyYHOH KOPPEKTHOCTH B IIEJSAX
BBISIBIIEHUS OIIMOOYHBIX CYX/A€HUHN U (hOpMUpPOBaHUS COOCTBEHHOM MO3UIINH;

— MPEJICTABIIATh IyTH PELICHHs ITT0OANBHBIX MPOOJIeM, CTOALIMX Mepe/l YeI0BEYECTBOM: SKOJIOTHYECKUX, YHEPreTUYECKUX, ChIPbEBBIX, U
POJIb XUMHH B PEIICHUHN 3TUX MTPOOIIEM;

- pacKphIBaTh Ha MpUMEpax POJIb XHMHUU B (POPMHPOBAHWU COBPEMEHHOW HAYYHOH KapTHHBI MUpPA M B NMPAKTHYECKOW AEATEIHHOCTH
YeJI0BEKa;

— IEMOHCTPUPOBATh Ha TIPUMEpPaxX B3aUMOCBSI3b MKy XUMHUEH U IPYTHMHU €CTECTBEHHBIMH HayKaMH,

— pacKpbIBaTh Ha MPUMEpax MOJOKESHUS TEOPUH XUMUIECKOT0 cTpoeHust A.M. Bytneposa;

— moHuMath Qusnueckuii cmbicn [lepuoanyeckoro 3akona J[.M. MenzeneeBa M Ha €ro OCHOBE OOBACHATH 3aBUCHUMOCTH CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U 00Pa30BaHHBIX UMH BEIIECTB OT JIEKTPOHHOI'O CTPOEHUS aTOMOB;

— 00BSACHATH MPUYUHBI MHOTOOOPa3Hs BEIIECTB HA OCHOBE OOIIMX MPEACTaBICHUHN 00 X COCTAaBE M CTPOCHUU;



— NPUMEHATH MPaBHJIa CUCTEMATUYECKON MEXyHapOAHON HOMEHKJIATYpPbl KaK CPEICTBA PA3JIMYECHUSA U UIAECHTU(PHUKALUN BELECTB IO UX
COCTaBy U CTPOEHUIO;

— COCTaBJIATh MOJIEKYJISIPHBIE M CTPYKTYpHBIE (POPMYJIbI OPraHMUECKUX BELIECTB KaK HOCUTENIeH HH(POPMALMU O CTPOEHUH BEILECTBA, €r0
CBOMCTBAxX M MPHUHAIIEKHOCTH K OIPEIAECICHHOMY KJIACCy COCAMHEHHUN;

— XapaKTepHU30BaTh OPraHNYECKHUE BEILIECTBA 10 COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTAHABIMBATH IPUYUHHO-CIICICTBEHHBIC CBSI3U MEKY
JAHHBIMHU XapaKTepUCTUKaMH BELIECTBA;

— IPUBOJUTH IPUMEPHl XMMHYECKUX PEAKLUUH, PACKPBIBAIOIIMX XAPAKTEPHBIE CBOWCTBA THUIIMYHBIX IPEICTABUTENIECH KIIACCOB
OpPraHUYECKUX BEUIECTB C LIEIbI0 UX UICHTU(UKALUU U 00BSICHEHUS 00JIaCTH TPUMEHEHMUS;

— IPOTHO3UPOBATH BO3MOXKHOCTh NPOTEKAaHUS XMMUYECKUX PEAKUUH HA OCHOBE 3HAHMW O THUIIAX XMMHUYECKOM CBSI3UM B MOJIEKYJIAX
pEeareHToB U UX PEaKIIMOHHOM CIIOCOOHOCTH;

— HCIIONIB30BaTh 3HAHUS O COCTABE, CTPOCHMM M XMMHUYECKUMX CBOMCTBaX BEILECTB Ul O€30MAaCHOrO0 HPHUMEHEHHsS B MPAKTUYECKOM
JEeSATEIbHOCTH;

— MPUBOJAUTH MPUMEPHI MPAKTUUYECKOIO MCIIOIB30BAHUS MPOAYKTOB MEpepadOTKH HE(PTH M HPUPOJHOTO Ta3a, BHICOKOMOJEKYJISPHBIX
COEMHEHMH (ITOJIMATHIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOIO BOJIOKHA);

— IMPOBOJUTH OIBITHI MO PACIO3HABAHUIO OPraHUYECKHMX BEIIECTB: TIIMIEPUHA, YKCYCHOM KHCIIOTBI, HENPEIEIbHBIX JKUPOB, TIIFOKO3HI,
KpaxMmaia, O€JIKOB — B COCTaBe MUIIEBBIX MPOAYKTOB U KOCMETUUYECKUX CPEJICTB;

— BJIQJIETh MPABUJIAMU U ITpUeMaMH 0€301acHON paboThl C XUMHUUECKUMH BELIECTBAMH U JJa0OPAaTOPHBIM 000PY10BaHHEM;

— YCTaHaBIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUECKOW PEAKIIMU U CMELIEHNUs XMMUYECKOT0 PABHOBECHSI OT Pa3IMYHbIX (DAKTOPOB C LIENbIO
OIpEelIEICHUS ONTUMAJIbHBIX YCIOBUN IIPOTEKAHU XUMUYECKUX IIPOLIECCOB;

— IPUBOAMTH MPUMEPBI THAPOIIN3A COJIEN B IOBCEHEBHOM )KM3HU YEJIOBEKA;

— IPUBOAUTH IPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI B MPUPOJIE, TPOU3BOACTBEHHBIX MPOIECCaX U KU3HEACATEIbHOCTH
OpraHU3MOB;

— TPUBOJUTH TNPUMEPHl XUMHUYECKUX pEaKIui, pacKphIBAIOIIMX OOIIMEe XUMHUYECKHE CBOWCTBAa IPOCTBHIX BEIIECTB — METAUIOB U
HEMETAJUIOB;

— IPOBOJUTH PAacUeThl Ha HAXOXKJEHHE MOJIEKYJISIpHOW (POpMyIbl YIieBOJOpOJa MO MPOIYKTaM CrOpPaHHS U 1O €ro OTHOCHUTEIbHOM
IJIOTHOCTU U MAacCCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIIUX B €TI0 COCTaB;

— BJIQJIETh TPaBUJIaMU 0€301aCHOTO 0OpaIleH sl ¢ €IKUMHU, TOPIOYMMHU M TOKCHYHBIMU BEIIECTBAMH, CPEACTBAMHU OBITOBOW XMMUHU;

— OCYUIECTBJIATH MOUCK XMMUYECKON MH(OPMAIUK 110 HAa3BaHUAM, UICHTU(UKATOPAM, CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;



— KpUTUYECKH OILICHMBAThb M HWHTEPIPETUPOBATh XMMHUYECKYI0 HH(OPMALMIO, COJEPKallylocs B COOOIICHMSIX CPEACTB MacCOBOM
unpopmanuu, pecypcax MHTepHeTa, HAyYHO-TOMYJISIPHBIX CTAaThAX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOHW KOPPEKTHOCTH B IIEINIAX
BBISIBJICHHSI OIIMOOYHBIX CYKICHHUH U (hopMUpoBaHUS COOCTBEHHON MO3UIIHH;

— MPEJCTABIIATh IyTH PELICHHUS TTTOOANBHBIX MPOOJIEM, CTOALINX TEepe/ YeIOBEUECTBOM: IKOJIOTHUECKUX, IHEPTETHUECKUX, CHIPbEBBIX, U
POJIb XUMHHU B PELICHUU 3TUX MTPOOIIEM;

- WUIIOCTPUPOBATh HA NMPUMEPAX CTAHOBJICHHUE U 3BOJIOLUI0 OPraHUYECKONH XMMHHU KaK HayKM Ha pa3jMYHbIX HUCTOPUYECKUX dTalax ee
pa3BUTHS;

— UCIOJIB30BaTh METOJIbI HAYYHOI'O MO3HAHUS MPH BBIMOJIHEHUU MPOEKTOB U Y4eOHO-HCCIEAOBATEIbCKUX 3ajau 10 U3YYECHUIO CBOWCTB,
Croc0o0O0B MOJyUEHUs U PaCIO3HABAHUSI OPTaHUYECKUX BEIECTB;

— OOBSICHATH MPUPOAY U CHOCOOBI 00pa3OBaHUs XUMUYECKOW CBSA3U: KOBAJICHTHOW(IOJSPHON, HETIOJSAPHOI), HOHHOW, METaJUIMYECKO,
BOJIOPOJIHOM — C LIEBIO ONPEAETCHUS XUMUYECKOM aKTUBHOCTH BEILIECTB;

— YCTaHaBIMBAaThb I€HETHUYECKYIO CBSI3b MEXIY KJIacCaMU OPraHMYECKHX BELIECTB JUlsi 0OOOCHOBAaHUS NMPUHIMUIHNAIBHOW BO3MOMXHOCTHU
MOJIy4YEHHUsI OPTaHUUECKUX COEAMHEHUN 3a/IaHHOTO COCTaBa U CTPOEHUS;

— YCTaHaBIUBAaTh B3aMMOCBA3M MEXIy (GakraMd W Teopued, NMPUUMHOM M CIEACTBUEM INpU aHaldu3e MNPOOJIEMHBIX CUTyallMd H
000CHOBAaHMHU IPUHUMAEMBIX PELICHUI Ha OCHOBE XUMHUYECKUX 3HaHUH.

TEMATHUYECKOE IINTAHUPOBAHUE
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HaumenoBanue pa3jaesioB DyiekTpoHHbIE (IU(POBDbIE)
n/ H TeM MPOTPaMMEI B KoHTpoJbHbIE IIpakTH4eckune 06
cero pa3oBaTejibHbIE PeCypChl
n padoTsbI padoThI
[Ipenmer oprannyeckoit
xumun. Teopust cTpoeHuUs
P P 6 0 3 https://edsoo.ru/
OpPTraHUYECKUX BEUIECTB
A.M.Bytpeposa.
YrneBoaopoibl U X 22 1 6 https://edsoo.ru/



https://edsoo.ru/
https://edsoo.ru/

IIPUPOJHBIE UCTOYHUKH

Kucnopoacone
POACOACPRATIIIC 18 1 https://edsoo.ru/
OpraHUYECKUE BEILIECTBA
A3oTconepiKalye
Fepaail 12 1 https://edsoo.ru/
OpraHUYECKUE BEIIECTBA
Opranuueckasi XuMusi 1
10 5 https://edsoo.ru/
o01ecTBo
OBIIEE KOJIMYECTBO
68 16

YACOB 11O TIPOTPAMME



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

11 KJIACC

Haumenoanue | KoaudecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCypChl
NporpaMmel padoThI padoThI
Crpoenue
1 12 0 0 https://edsoo.ru/
BEIIECTB
X
2 VIMITCCIIE 24 1 1 https://edsoo.ru/
peakuuu
B
3 crICETRA 22 1 0 https://edsoo.ru/
CBOMCTBa
Xumus u
4 COBPEMEHHOE 8 1 1 https://edsoo.ru/
00111eCTBO
5 Pesepn 2 0 0 https://edsoo.ru/
OBLIEE
KOJINYECTBO 68 3 5
YACOB 11O

IHPOI'PAMME



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
JJleKTPOHHBbIE HU(PPOBLIE 00pa3oBaTebHbIE PeCypPChl
KoanuectBo yacos P unpp P Pecyp
Ne
Tema ypoka
n/m B KoHnTtpoJbHbIe IIpakTH4eckue
cero
padoThI padoThI

OcHOBHBIE TIOJIOKEHUS TEOPUU

1 CTPOEHUS OPraHUYECKUX 1 0 0 https://edsoo.ru/
COEIMHEHUI.

2 N3omepsl. Buasr nuzomepun 1 0 0 https://edsoo.ru/
[TocTpoeHune n30MepoB pa3HbIX

3 KJIACCOB OPTraHUYECKHX 1 0 1 https://edsoo.ru/
COeTMHEHNN

4 Bunel rubpuanzanum 1 0 0 https://edsoo.ru/
Pemenue 3agaq Ha
HaXO0K/JIEHUE MOJIEKYJIIPHOMN

5 A YIP 1 0 1 https://edsoo.ru/
(dbopMyIIbI OPraHUIEeCKOrO
BEILIECTBA
Pemenue 3anau Ha
HAaXO0KJIEHUE MOJIEKYJIIPHOMN

6 A YIIP 1 0 1 https://edsoo.ru/
(dbopMyIIbI OPraHUIEeCKOrO
BEILECTBA
[IpakTuKyM 1O COCTABIEHUIO

7 P Y 1 0 1 https://edsoo.ru/
(bopMy H30MepoB U



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

T'OMOJIOI'OB aJIKaHOB.

Penrenue nenouex

8 XUMUYECKHUX PEAKLUN HA TEMY https://edsoo.ru/
aJIKaHBI

9 [ukmoankaHbl https://edsoo.ru/
Pemenue 3aganuii Ha

10 HaXOXKJICHHE MOHeKyH}IpH?ﬁ u httos://edsoo.ru/
ONpeIeTICHUE CTPYKTYPHOI I
dbopMyibI
[IpakTUKyM O COCTaBICHUIO

11 dbopMyI U30MEPOB U https://edsoo.ru/
TOMOJIOTOB aJIKEHOB.
OKHCITUTENTBHO-

12 BOCCTAHOBUTEJIbHBIE PEAKIIUU C https://edsoo.ru/
Y4acTHEM AJIKEHOB
OKHCITUTENTBHO-

13 BOCCTaHOBUTEJILHBIE PEAKIIUH C https://edsoo.ru/
Y4acTHEM AJIKEHOB

14 JIneHOoBBIE YTIIEBOIOPOIbI https://edsoo.ru/

15 Kayuyku https://edsoo.ru/
[IpakTiKyM 1O COCTaBIEHUIO

16 bopMy1 H30MepoB U https://edsoo.ru/
TOMOJIOTOB aJIKHHOB.
OKHCIUTENBHO-

17 BOCCTAHOBUTEJIbHBIE PEAKLIUHU C https://edsoo.ru/

Y4aCTUCM aJIKCHOB



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

18

OKHUCITUTENBHO-
BOCCTAHOBUTCJILHBIC peaKI_II/II/I C
y4acTHEM AJIKCHOB

https://edsoo.ru/

19

CBolicTBa OeH301a

https://edsoo.ru/

20

OcoOeHHOCTH TPOTEKAHUS
peakuii ¢ 3amecTuTensimMu 1 u
2 pona

https://edsoo.ru/

21

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbLHBIC PEAKITUU C
y4acTHEeM rOMOJIOroB OeH301a

https://edsoo.ru/

22

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU C
y4acTHEM TOMOJIOTOB OeH3071a

https://edsoo.ru/

23

Pemenue 3amau Ha
HaXO0KJIeHHUE BBIX01a
MPOJIYKTOB PEAKIIUH OT
TEOPETHYECKH BO3MOMKHOTO.

https://edsoo.ru/

24

Pemenue 3amau Ha
HaXO0KJIEHHWE BBIXOJ1a
MPOJIYKTOB PEAKIIUH OT
TEOPETHUYECKU BO3MOXKHOTO.

https://edsoo.ru/

25

[IpuponHslii ra3

https://edsoo.ru/

26

Hedtp u ciocoOsl1 ee
nepepaboTku. OKTaHOBOE
YHCII0

https://edsoo.ru/

27

[TepepaboTka KaMEHHOTO YTJIst

https://edsoo.ru/



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

28

Konrtponbnas padora

https://edsoo.ru/

CaolicTBa, MOJIy4eHHUE,

29 NIPUMEHEHUE OJTHOATOMHBIX https://edsoo.ru/
CIIUPTOB
CaolicTBa, MOJIy4eHHUE,

30 MIPUMEHEHUE MHOT'0ATOMHBIX https://edsoo.ru/
CIIUPTOB

31 DeHoJIbI https://edsoo.ru/

32 CemuHap no teme «CrupTsl U httos://edsoo.ru/
(dheHoIBDY
OKHCIUTENBHO-

33 BOCCTAHOBUTEJIHHBIC PEAKIIHH C https://edsoo.ru/
y4acTHEM CIIHUPTOB

34 XUMHUYECKUE CBOMCTBA hitos://edsoo.ru/
aJbJACTU]IOB U KETOHOB.
OKHUCIUTENbHO-

35 BOCCTAHOBUTEJIbHBIE PEAKIIUHU C https://edsoo.ru/
y4acTHEM aJIbJIETHI0B

36 Kapv60HOBLIC KHUCJIOTHI: httos://edsoo.ru/
CBOMCTBA, MOJIyYEHHE.

37 Cemunap «Kap6oHoBbie httos://edsoo.ru/
KHUCITIOTBD» I

38 CrnoxxHbIe d(DUPBI https://edsoo.ru/

39 Kupsr https://edsoo.ru/

40 YrieBoibt https://edsoo.ru/



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

41

I'moko3a, crpoeHue u
CBOJIICTBA.

https://edsoo.ru/

42

CI10KHBI€ YTIIEBOIBI

https://edsoo.ru/

43

Penrenue nenouex
XUMUYECKHX YpaBHEHUHN

https://edsoo.ru/

44

Pemenue nenoyex
XUMHNYCCKUX ypaBHeHI/Iﬁ

https://edsoo.ru/

45

Pemenne 3amay Ha
HaXO0XJAEHUE MOJIEKYJISIPHOU
dbopMyIIbI 10 MPOAYKTAM
CrOpaHus

https://edsoo.ru/

46

O00011eHNEe U CUCTEMATU3 AL
3HaHUM, YMEHH, HABBIKOB 10
teMe «Kucimoponoconepxaniue
OpPraHUYECKNE COCTUHEHUS

https://edsoo.ru/

47

AMUHBI, UX KJIacCUpUKAIUSI

https://edsoo.ru/

48

CBoiicTBa aMHUHOB

https://edsoo.ru/

49

Oco0EHHOCTH aHWJIMHA

https://edsoo.ru/

50

AMHHOKHUCIIOTHI, CTPOCHUE
MOJIEKYJI, HOMEHKJIATypa

https://edsoo.ru/

51

CBoiicTBa aMUHOKHUCIIOT

https://edsoo.ru/

52

JMnunTuae

https://edsoo.ru/

53

benku, ux cTpoeHue u
byHKIMN.

https://edsoo.ru/

54

Penrenue 3amaud Ha

https://edsoo.ru/



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

HAaXO0KJICHUE MOJIEKYJIIPHON
(GopMyIIBI B a30TOCOACPIKAIINX
COCIMHEHUAX

55

Pewenne 3anau Ha
HAaXO0KJICHUE MOJIEKYJIIPHON
(GbopMyIIBI B a30TCOAEPIKAIIUX
COETMHEHUSX

https://edsoo.ru/

56

FeHeTI/ILIeCKaFI CBi3b MC)KIIy
KJIaCCaMU OPraHUYECKHUX
COEIUHEHMI.

https://edsoo.ru/

S7

[Tpaktuyeckas padora Nel
«nentudukamnus
OpPraHUYECKUX COCIMHEHUI
IIpaBuna Th.

https://edsoo.ru/

58

O060011eHre U TOBTOPEHUE
TEMBI «A30TOCOIEpHKALINE
OpTraHWYECKUE BEIIECTBAY

https://edsoo.ru/

59

buorexnonorus

https://edsoo.ru/

60

[TpakTuyeckas padora Ne2
«Pacno3HaBanue miacTMacce 1
BosokoH» IIpasuna Th.

https://edsoo.ru/

61

Pemenue 3amanuii TecTOBON
yactu EI'D o remam
OpraHUYECKON XUMUHU

https://edsoo.ru/

62

Penrtenue 3amanuii TecTOBOM
yactd EI'D 1o temam

https://edsoo.ru/



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

OPraHU4YEeCKOW XUMHUHU

63 OBP 0 https://edsoo.ru/

64 Pemenue pacdeTHbIX 3a71a4 1 https://edsoo.ru/
P

65 CHICHHE HCHOTEK . 1 1 https://edsoo.ru/
XUMHUYECKHUX PEAKITHA

66 O000mmenue u HOBT(jpeHI/Ie 10 1 0 httos://edsoo.ru/
KypCy OPraHHYECKON XUMUH.

600

67 O06o0061IEHNE U l'IOBT(jpeHI/IC o 1 0 httos://edsoo.ru/
KypCy OpraHUYeCKONH XUMHH. !

68 Hrorosoe 3ausitue 1 0 https://edsoo.ru/

OBHIEE KOJIMYECTBO YACOB 68 16

11O ITPOI'PAMME



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

11 KJIACC

Koanu
eCTBO DJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTebHbIE PeCypPChl
Ne T
eMa YpoKa YacoB
n/n yp
KoHnTpoJbHbie IIpakTHYeckue
Bcero
padoThI padoThI

XapakTepUCTUKA COCTOSHUS

1 P P 1 0 0 https://edsoo.ru/
3JIEKTPOHOB B aTOME
Di1eKTPOHHO-TpadUECKUE

2 p pad 1 0 0 https://edsoo.ru/
(GbopMyITbl aTOMOB
Ilepuoanueckuii 3aK0H U TEOPUU

3 PHOA p 1 0 0 https://edsoo.ru/
XUMHYECKOTO CTPOEHHUS
XUMHAYECKAS CBA3b.

4 1 0 0 https://edsoo0.ru/
Kpucrannuueckue pemerku
Meranmnnueckas CBSI3b 1 https://edsoo.ru/
[Tomumepsbr 1 https://edsoo.ru/
Permenne 3aganuii 1-5 TecToBOM

7 A 1 0 0 https://edsoo.ru/
gactu EI'D
Permenne 3aganuii 1-5 TecToBOM

8 A 1 0 0 https://edsoo.ru/
yactu EI'D
Briuncienusa ¢ uCnoiab30BaHHUEM
MMOHATHH «KOJIMYECTBO BEIIECTBA,

9 H N 1 0 0 https://edsoo.ru/
yucio ABoraapo, MonsipHbIit
00BEM ra3a, OTHOCUTENIbHAS



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

IUIOTHOCTb OJIHOTO Ta3a o
JIpYroMy, MaccoBasi 10JIsl
XUMHYECKOTO JIEMEHTA.

10

Brrauciaenuns ¢ UCIob30BaHuEM
MMOHATHH «KOJIWYESCTBO BEIIECTBA,
qrcI0ABOTaaApo, MoIApHBIH 00bEM
rasa, OTHOCUTEJILHAS IJIOTHOCTh
OJIHOT'O ra3a MoApyromy, MaccoBas
JIOJISI XUMHUYECKOT'O 3JIEMCHTA.

https://edsoo.ru/

11

OmnpeneneHne cocTaBa ra3oBoit
cMecu

https://edsoo.ru/

12

OmnpeneneHne cocTaBa ra3oBoit
cMecu

https://edsoo.ru/

13

Knaccudukanmst XuMmuaeckux
peakmuii. Peakuuu, unymue 6e3
M3MEHEHHUS COCTaBa BELIECTB

https://edsoo0.ru/

14

Brruncienue Macchbl Uin 00bEMa
MPOAYKTa PEAKIUU, ECIIU OJHO U3
pearupyromumx BemecTB JaHo B
H30BITKE

https://edso0.ru/

15

BemiecTBo, B3siTO€ B N30BITKE,
pearupyeT Wik He pearupyer ¢
MIPOIYKTOM PEaKIUU

https://edso0.ru/

16

TCpMOXI/IMI/I‘{eCKHC pcaknuuu

https://edso0.ru/

17

Pentenue 3amad mo
TepMOXI/IMI/I‘-I€CKI/IM ypaBHCHI/ISI

https://edsoo.ru/



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

peakuui

18

CKOpOCTh XUMUUYECKUX PEaKIui

https://edsoo.ru/

19

Xumudgeckoe PaBHOBECUE U
CII0COOBI €T0 CMCIICHHUA

https://edsoo.ru/

20

Pemienue 3a1au Ha paBHOBECHBIE
KOHIICHTpaIluu

https://edsoo.ru/

21

I'mpponns conen

https://edsoo.ru/

22

Pemenue 3aganuii Ha rUIpoOIU3

https://edsoo.ru/

23

Pemenne pacdeTHsIX 3a1a4 HA
MCII0JIb30BaHUE TIOHATUS THIPOJIU3

https://edsoo0.ru/

24

Kuciwle 1 OCHOBHBIE COIU

https://edsoo.ru/

25

Brrunciienue maccoBou Win
00BEMHOMN JTOJIU BBIXOJ1a TTPOTYKTa
peakuuu (B %) OT TEOPETUUECKU
BO3MOKHOTO

https://edso0.ru/

26

Brruncienue Macchbl Uin 00bEéMa
MPOJIyKTa PEAKIIMU 110 U3BECTHOU
Macce WIno0BbEMY UCXOTHOTO
BEIICCTBA,
COJIEPKAMIETOONPEAETEHHY IO
MaccoOBYI0 Joltonpumeceit (B %).

https://edsoo.ru/

27

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

https://edsoo.ru/

28

MeTto/ 31IeKTpOHHOTO OanaHca

https://edso0.ru/

29

KucaoTeI-oKuCInuTeIn B

https://edsoo.ru/



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

ypaBHeHusx OBP

. OxucnureapHO-
30 BOCCTAHOBUTEJIbHBIE PEAKIINU B https://edsoo.ru/
pa3HBIX yCIOBUIX
DIIEKTPOJIN3 PACIIaBOB H
31 pactBopoB. [IpakTrueckoe https://edsoo.ru/
MIPUMEHEHHUE DJICKTPOJIN3a
[TpakTuueckas paborta No 1.
Penrenue skcriepuMeHTaIbHBIX
32 P https://edsoo.ru/
3aJa4 10 TeMe « XUMHUYECKast
peaKuus.
IToBTOpeHue 1 0000IIIEHNE
33 p https://edsoo.ru/
M3YYEHHOTO MaTepuaia
KoutponsHas padora Ne 1
34 p p https://edsoo0.ru/
«XVMHUYECKUE PEAKITII.
Krnaccugukanus 1 HoMeHKiIaTypa
HEOPTaHMYECKUX COCTMHCHU.
35 Pemenue 3amanuii TeCTOBOM YacTH https://edsoo0.ru/
(3amaHue
5.
XapakTepHble XUMUYECKUE
CBOICTBA MPOCTHIX BEIIECTB —
METAJUIOB: IIET0YHBIX
36 ’ https://edsoo.ru/

MEITOYHO3EMEIBHBIX, MAarHHUS,
ATIOMUHUS; IEPEXOTHBIX METAIIIIOB:
Me€IH, LINHKA, XpOMa, KeJe3a



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

37

DIEKTPOXUMUYECKUN P
HANPSDKEHUS METAIIIOB

https://edsoo0.ru/

38

BzauMoeicTBre KUCIOT U COJIEU C
MeTaljIaMu

https://edsoo.ru/

39

OBP ¢ yuactuem xpoma, xkemnesa.
Maprasia

https://edsoo.ru/

40

Hemeramnsl. braropoansie ra3si

https://edsoo.ru/

41

XapakTepHbIe XUMUYECKUE
CBOICTBA MTPOCTHIX BEUIECTB —
HEMETAaJUIOB: BOJIOPO/Ia, TAJIOT€HOB,
KHCIJIOPO/JIa, Cephl, a30Ta,pocdopa,
yriiepojia, KpeMHUS

https://edsoo.ru/

42

OBP c yuacTtuem HeMeTaLIOB

https://edsoo.ru/

43

Peakiuu qucnponopiimoHUpOBaHUS

https://edso0.ru/

44

XapaKTepHLIe XHUMHUYCCKUC
CBOICTBa OKCHJIOB: OCHOBHBIX,
aM(l)OTepHBIX, KHUCJIOTHBIX

https://edso0.ru/

45

Kucnotsr HCOPTraHN4YCCKUC U
OpTraHHU4YCCKUC

https://edsoo.ru/

46

CepHas 1 a30THast KUCIOTHI

https://edsoo.ru/

47

OcHOBaHHsI HEOPTAHUYECKUE U
OpraHHyecKue

https://edso0.ru/

48

AmdoTepHble COeTMHEHUS
HEOPraHUYECKUE U OPTaHUYECKHE

https://edso0.ru/

49

Comun

https://edsoo.ru/



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
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XapakTepHble XUMUYECKUE

CBOICTBA COJIEN: CPEIHUX, KUCIIBIX,

50 OCHOBHBIX; KOMIUIEKCHBIX (Ha 1 0 0 https://edsoo.ru/
pUMepe COSAMHEHUN aTIOMUHUS U
IIMHKA)

51 Pemienne TecToBEIX 3agaHuii 6,7,8 1 0 0 httos://edsoo.ru/
4acTu
B3anMoCBsI3b pa3Iu4HbIX KIACCOB

% | pewere rectons a9 : 0 0 | biesecoony
qacTu

53 Pemenne 3amannii 31 EI'D 1 https://edsoo.ru/

54 Pewmenue 3anannii 31 EI'D 1 https://edsoo.ru/
[TpakTuyeckas padora Ne 2.

55 Perenue sxcriepuMeHTaTbHBIX 1 0 L httos://edsoo.ru/
3a/a4 o Teme «BemiecTBa U ux RS- e0s00.IL
CBOICTBa»

| \Bouteetsa i conticrse : : 0 | Hesfedsoony

57 XuMHYeCcKasi TEXHOJIOTHS 1 0 0 https://edsoo.ru/

58 XUMHUYECKUE TPOU3BOCTBA 1 0 0 https://edsoo.ru/

59 ITpon3BOACTBO CEPHOMN KUCIOTHI 1 0 0 https://edsoo.ru/

60 [Tpon3BoCTBO MeTaHOJIa 1 0 0 https://edsoo.ru/

61 [TpousBoCcTBO aMMHaka 1 0 0 https://edsoo.ru/

62 [Tepepabotka HedhTH 1 0 0 https://edsoo.ru/



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
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https://edsoo.ru/

63 EO%IOOT;;HCTBO HOTHMEpOB | 1 0 0 https://edsoo.ru/

64 Pemenue 3aganun 25 EI'D 1 0 0 https://edsoo.ru/

65 HroroBast koHTpoOIbHAs paboTa 1 1 0 https://edsoo.ru/

66 O06o0meHne maTepuana 1 0 0 https://edsoo.ru/

67 O06o0meHne MmaTeprana 1 0 0 https://edsoo.ru/

68 IToxBeneHue UTOroB 1 0 0 https://edsoo.ru/
OBHIEE KOJIMYECTBO YACOB I1O 68 3 »

IHPOI'PAMME
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