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MOSACHUTEJ/IBHASA 3AIIMCKA

Paboyas nporpamma 1o XuMuu Ha ypoBHE cpeiHero odimero ooOpa3oBanus pazpaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpazoBanum B Poccuiickoit Deneparumn»,
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS (enepanibHON 00pa30oBaTeIbHONH MPOTrPaMMBlI CPETHETO OOLIero
obpazoBanusas(POIl COO), mpenacraBneHHbix B DenepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c¢ yuérom Konnenumm mnpemnogaBaHus YydeOHOro mpeamera «XHUMHS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoii @enepanum, pealn3yOnuXx OCHOBHbIE 00pa30BaTeIbHbIC
IIPOrpaMMbl, U OCHOBHBIX mosoxeHni «Ctparerun pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacniopsxenue IlpaBurensctea P® ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YpOBHE YIrIIyOJIEHHOTO M3y4YECHHUsS 3aHHMAET BAa)KHOE MECTO B CHCTEME E€CTECTBEHHO-
HayyHOro ooOpasoBanus yuamuxcs 10-11 xnaccoB. M3ydyenue npenmera, peaau3yeMoe B YCIOBHSIX
T depeHInpOBaHHOTO, MPO(PUIBLHOTO OO0Y4YeHHUs, MPU3BAHO O0OECNEeUYUTh O00I1e00pa30BaTENbHYI0 U
OOMIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB MIKOJIBI, HEOOXOAUMYIO JUIS aJalTaldd WX K OBICTPO
MEHSIOIKAMCST YCTIOBHSIM JKM3HM B COLIMYME, a TakKXe Uil MPOJIOJDKEHUS OOydeHHsS B OpraHHM3alusX
po(heccHOHATFHOTO 00pa30BaHUs, B KOTOPHIX XUMHUS SIBIISIETCS OJTHOM U3 IPUOPUTETHBIX TUCIIUILIHH.

B mporpamme o xuMuu Ha3HauYEHHE MTPEeaMeTa « XUMUS TOTyqaeT MoApOoOHYI0 HHTEPIPETALINIO B
COOTBETCTBUU ¢ ocHoBomnousaratomumu nojoxxeHusimu @I'OC COO o B3aMM0O0OYCIOBICHHOCTH LEJEH,
CONICpKAaHUs, pPE3yIbTaTOB OOy4YeHHUST W TPeOOBaHWI K YPOBHIO TMOJTOTOBKH  BBIITYCKHUKOB.
CBHUIETENHCTBOM TOMY SIBIISTFOTCS CIIIYIOIINE BBITOIHSEMBIE IIPOTPAMMON TI0 XUMUH (PYHKITHH:

¢ UHPOPMANMOHHO-METOIMYECKAsl,  pealn3alusi  KOTOpoWd  oOecreymBaeT  IOJydeHHE
MIPEJCTAaBICHUS O ILENSIX, COJACPKaHUH, O0IIel cTpaTeruu 00y4eHus, BOCIIMTAHHUS W Pa3BUTHUS
oOydJaromuxcst CpeAcTBaMHU MpeaAMEeTa, H3ydaeMOoro B paMKax KOHKPETHOTO PO QIS

® OPraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpas MpelycMaTpUBaeT ONpEAEICHHE: MPUHIIMIIOB
CTPYKTYpUPOBaHUS U MOCIIEJOBATEIBHOCTH U3y4eHHs] Y4eOHOro Marepuana, KOJIN4eCTBEHHbIX
U KaueCTBEHHBIX €r0 XapaKTEpUCTHK; MOAXOJ0B K (POPMHPOBAHUIO COAEPIKATEIBHOW OCHOBBI
KOHTpOJII U OLEHKM OOpa30BaTENIbHBIX JOCTHXEHMH OO0ydaroluXxcsi B pPaMKax HTOTOBOH
aTTecTaluu B (OopMe €MHOTO rOCyJapCTBEHHOTO 3K3aMEHa 110 XUMUHU.

IIporpamma i yriryO€HHOTO U3Y4EHHS] XMMHHU:

® YCTaHABJIMBACT WHBAapUAHTHOE IpPEIMETHOE CcoJepXkaHHue, 00s3aTeabHOe Ul H3y4eHHs B
paMKax OT/AENbHBIX NpoduiIel, mpegycMaTpuBaeT pacupeeseHue U CTPYKTypUPOBAaHUE €ro 0
KJIaccaM, OCHOBHBIM COJIepKaTeIbHbIM JIMHUSIM/pa3/ienaM Kypca;

e 1aéT NOpUMEpPHOE pacHpeieieHue y4eOHOro BpPEMEHM, PEKOMEHAYEMOIo Ui HU3y4YeHHUs
OTJEJIbHBIX TEM;

e Qpe/ylaraeT NPUMEPHYIO IOCIEO0BATENIbHOCTh M3Y4YEHHUs Y4eOHOro marepuaiga ¢ y4€Tom
JIOTMKH ITOCTPOEHUS Kypca, BHYTPUIIPEMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e aéT METOJMYECKYI0 MHTEpIpeTalyio Lejded M 3a1ad M3ydeHUs MpeaMeTa Ha YyriyOnéHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX IMPHOPUTETOB B CHUCTEME CpeaHero oomiero oOpa3oBaHus,
COJIepXKATENbHON  XapakTEpUCTHKH  IUIAHUPYEMBIX  PE3YJIbTaTOB  OCBOCHHMS OCHOBHOM
oOpa3oBaTesIbHOM  IporpamMMmbl  cpeAaHero  oOmiero  oOpa3oBaHusi  (JIMUYHOCTHBIX,
MeTanpeIMEeTHbIX, IPEMETHBIX), a TAKXKE ¢ Y4ETOM OCHOBHBIX BUJIOB Y4EOHO-II03HABATEIBHBIX
JeWCTBUI 00ydaroIIerocs Mo OCBOSHUIO COAEPKaHMs ITPeIMETa.

ITo BceM Ha3BaHHBIM MO3UIMAM B MPOrpaMMe MO XHMHUHU IPeIyCMOTpPEHa MPEeEeMCTBEHHOCTh C
oOy4eHHeM XUMHUHM Ha YPOBHE OCHOBHOIO o0O0Iero oOpa3oBaHMs. 3a MpejaenaMu YCTaHOBJIEHHOM
IIPOrpamMMoi 0 XUMHUH 00s3aTeIbHOM (MHBApUAHTHOM) COCTaBIIAIONICH coslepkaHusl yueOHOTO MpeaMeTa
«XuMHs» OCTAaETCsl BO3MOXKHOCTH BBIOOpPAa €ro BapHMAaTUBHOW COCTAaBJIAIONICH, KOTopas JOJDKHA
OTIPENIeNATHCS B COOTBETCTBHHM C HANPABICHHUEM KOHKPETHOTO POoQHIIs 00ydeHus.

B cootBerctBuM c koHuentyanbHbIMH mnonoxeHusMu PI'OC COO o Ha3HaueHUM NpPEIMETOB
6a30BOro M yriayoa€HHOrO ypoBHeW B cucteme JudQepeHIrpOBaHHOTO 00yYeHHsI Ha YPOBHE CPEIHETo
oOmiero oOpa3oBaHUS XUMHsS Ha YPOBHE YIUIYyOJIEHHOTO M3Yy4EHHUs HalpaBlIieH Ha peaJu3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOLUIUM 3TaroM IMOJIy4YeHHs] XUMUYECKOT0 00pa3oBaHMs B paMKaxX H3y4eHHs




CHELMAIBHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKMX AMCLUMIUIMH B BYy3aX M OpPraHU3alUsAX CPEIHET0
npodeccuoHanbHOTO 00pa3zoBaHus. B 5TOH CBS3M M3ydeHHe mpeaMmera «XUMHs» OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pAacCIIMpeHHE U YIIyOJIeHHE TEOPEeTHYECKOW W MPAKTUYECKOH MOATOTOBKU
oOyyaromuxcsi, BbIOpaBIINX ONpPEACAEHHBI Npoduiab OOy4eHHs, B TOM 4YHCIE C TEPCIEKTUBOM
MOCIEAYIOIET0 IMOJyYeHUsT XHUMHYECKOTO0 OOpa3oBaHMsl B OpPraHM3alUsAX MPOQecCHOHATBHOTO
oOpazoBanus. Hapsny ¢ atum, B ceere TpedoBanuii ®I'OC COO K I1aHupyeMbIM pe3yabTaTaM OCBOCHHS
benepanbHON 00pa3oBaTENPHOW MPOTPaMMBI CpeJHEro oOIero o0pa3oBaHUS H3YYEHHE IpeaMeTa
«XHMMHS» OpPUEHTUPOBAHO TaKXKE HAa pEUIeHWE 3a/7ad BOCIMTAHUS U COLMAIBHOTO DPAa3BUTHS
oOyyaromuxcs, Ha (GOPMHUPOBAHHE Y HUX OOIICWHTEIUICKTYabHBIX YMEHUH, YMEHUN palloOHAIN3AIIH
yu4eOHOTO Tpyaa U OOOOIIEHHBIX CHOCOOOB JESATEIBHOCTH, HWMEIOIUX MEKIUCIUTUTMHAPHBIN,
HAJMPEIMETHBIN XapaKTep.

CocraBnsiomuMu  mpeaMeTa  «XUMHUS» HAa yYPOBHE YIIyOIEHHOTO W3Yy4YCHHS  SBISFOTCA
yriyonéuueie Kypchl — «Opranmueckas xumus» u «OOm@as U Heopranudeckas xumus». llpu
OTIPE/IENIEHUH MOAX0/I0B K OTOOPY U CTPYKTYPHOM OpraHHU3aly COJIep’KaHus 3TUX KypCOB B IIPOrpaMMe
10 XUMHH 32 OCHOBY TIpHHSATHI noJioxkeHust DT'OC COO o paznuuusx 6a30BOTO U yrIyOJIEHHOTO YPOBHEH
M3Y4EHHUs MpeMETa.

OcHoBy cojepxaHus KypcoB «Opranudeckas xumus» u «OOImas u HEOpPraHUYecKas XUMUS
COCTaBJISIET COBOKYITHOCTb MPEAMETHBIX 3HAHUI U YMEHUI, OTHOCSIIUXCS K 6a30BOMY YPOBHIO U3yUEHUS
npenMera. JTa cUCTeMa 3HAHUN TOJy4daeT OIpele€HHOE TEOPEeTHUYECKOE JIOTIOJHEHHE, MO3BOJIAIOIIEE
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OoJsiblinii 00bEM (akToNOrMyeckoro wmarepuana. Tak, Ha
yrayOn€HHOM YpOBHE H3y4deHHsS TIpeaMeTra oOecrneueHa BO3MOXHOCTh 3HAUUTEIBHOTO YBEIHMYEHHUS
o0béMa 3HaHMI O XUMHUYECKHX DJIEMEHTaX M CBOWCTBAaX WX COEAMHEHHWH HA OCHOBE pacCIIUpEeHUs U
yrayOneHus IpeCTaBICHUN O CTPOEHUH BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS
peakiuii, paccMaTpUBaeMbIX C TOYKH 3PEHHS XHUMHYECKOW KUHETUKU W TEepMOAMHAMUKH. M3ydeHwue
nepuoguveckoro 3akoHa u Ilepuoguueckoil cucTeMbl XUMHYECKHX DJJEMEHTOB Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHHMYECKHX IMPEICTAaBICHUSX O CTPOCHUM aromMa. XHUMHUYEcKas CBs3b
OOBSACHSETCS C TOUKH 3pEHUS] SHEPreTUYECKUX U3MEHEHUN Mpu €€ 00pa30BaHUU U pa3pyLICHUH, a TaKkKe
C TOYKH 3pEHUS] MEXaHU3MOB e€ oOpa3oBaHus. M3yueHue TUNoB peakuuil 1ononHsercs GopMUPOBaHUEM
MIpeJICTaBICHUM 00 AIEKTPOXUMHUYECKHUX MPOIIECCaxX U EKTPOJIM3E PACIIaBOB U PACTBOPOB BelecTB. B
Kypce OpraHM4YecKOd XMMHH MpPH PACCMOTPEHUHU PEAKIMOHHON CIIOCOOHOCTH COCAMHEHUN YAensercs
0cob0e BHUMaHUE BOIIpPocaM 00 3JIeKTPOHHBIX 3(dekTax, 0 B3aUMHOM BIIMSHUN aTOMOB B MOJIEKYylIaX U
MEXaHHU3MaX PeaKIHii.

Oco0oe 3HaueHue UMeeT TO, YTO Ha COJepkKaHHe KypCOB XMMHH YIIIYyOJIEHHOTO YPOBHS M3Yy4eHUs
JUIS KJIACCOB OMpee€HHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOMOJHEHUHN K
oOmieil cuctemMe IMpeaIMETHBIX 3HAHUN) OKa3bIBAIOT BIMSIHHE CMEXKHBIE MpeaMeThl. Tak, Hampumep, B
COJIep’)KaHUU TpeAMeTa JJsl KIacCOB XUMUKO-(hu3ndeckoro npoduis OoJblioe 3HaYeHHEe OynyT MMETh
AJIEMEHTHI y4eOHOTO MaTepuaia mo oomieil xumuu. [Ipu u3ydeHnn npeameTa B JAHHOM CiIydae aKIIeHT
Oyzer caenaH Ha OOIIHOCTH METOJOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPH B XMMHUU U B (DU3HKE:
aTOMHO-MOJIEKYJISIpHAas Teopusi (MOJIeKylspHash Teopus B (PHU3UKE), 3aKOHBI COXPaHEHUS MacChl U
SHEPIruH, 3aKOHBI TEPMOJAUHAMHUKH, NIEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUH BEIIECTB U JPYTrOE€.

B 1o ke Bpems B colepKaHHMU HOpeaMeTa Ui KJIacCOB XHMHUKO-OHMOJIOTHYECKOTo MpoQuis
OoNbIIMI  yaeNnbHBIM Bec OyneT HMMETh OpraHudeckas XuMus. B 3Tom ciydae mnpenocTaBisieTcs
BO3MOKHOCTh JJIs1 0OoJjiee OOCTOSITETBHOIO PACCMOTPEHUS XMMHUYECKOM OpraHu3alliyd KJIETKH Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K IPUMEPY, TaKUE CTPYKTYpPHbIE KOMIOHEHTHI, KaK
JUNHJIBI, ONIKU, YIIIeBObl, HyKJIEMHOBbBIE KUCIOTHI U Apyrue. IIpu sToM 3HaHMSA O cOCTaBe U CBOMCTBAX
IIPEICTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHMX BEIIECTB CIyXKaT OCHOBOW JJI M3YYEHUS CYIIHOCTH
porieccoB POTOCHHTE3A, JBIXaHUS, MUIIEBAPCHHUS.

B mane ¢opmMupoBaHHS OCHOB HAy4yHOTO MHPOBO33PEHHS, OCBOCHMS OOIIEHAYYHBIX METOJIOB
MIO3HAHUSA U OIBbITA NMPAKTUYECKOIO NMPUMEHEHUS HAy4yHBIX 3HAHUN HM3y4EHHME NpeaMeTa «XUMHS» Ha
yriyOJa€HHOM ypOBHE OCHOBAaHO Ha MEXKIIPEJAMETHBIX CBS3SX C YUEOHBIMHU MpeIMeTaMH, BXOAALIMMHU B




COCTaB MpeaMeTHBIX oOnacteil «EcTecTBeHHO-HAydHBIE MpEeAMETh», «MaremaTnka U WHPOPMATHUKA» H
«PyccKkuil A3bIK U JIUTEpATypay.

[Tpu m3yueHnn yueOHOTO HpeaMera «XUMHs» Ha YriyOIEHHOM ypOBHE TakXke, KaK Ha ypOBHE
OCHOBHOTO H CpemHero oOmero oOpa3oBaHusi (Ha 0a30BOM ypOBHE), 3ajaueil TEPBOCTETICHHOMN
3HaYMMOCTH SBISieTCA (POPMUPOBAHHE OCHOB HAYKH XMMHH KaK 0OJIACTH COBPEMEHHOT'O €CTECTBO3HAHUS,
MIPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa U OJHOIO M3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. Pelienue stoi
3aJlauM Ha yriyOJE€HHOM YpPOBHE M3Y4EHUs MIpeIMeTa IPEAoiaraeT peajnu3alnio Takux Lesel, Kak:

(dbopMHpOBaHHE TPEACTABICHUN: O MAaTEepPHAILHOM €JIMHCTBE MHpPA, 3aKOHOMEPHOCTIX H
IIO3HABACMOCTHU ﬂBJICHI/Iﬁ HpI/IpOI[bI, 0 MECTC XMMHHU B CHCTEMEC CCTCCTBCHHBIX HaYK n eé
BEIylIel poju B 00EClEeYeHUH YCTOMUMBOIO pa3BUTHs YEJIOBEYECTBA: B PEILIEHUU IPOOJIEM
IKOJIOTMYECKOM, YHEPreTHUSCKOHN U MUIIEBON 0€30MMaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3ITAHUU
HOBBIX MaTepI/IaJIOB, HOBBIX HWCTOYHUKOB BHGPFI/II/I, B 06CCH6‘IGHI/II/I paHHOHaJILHOFO
MIPUPO/IOIIOIIL30BAaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyIbTypbl YeloBEKa, a
TaKKe SKOJIOTHUECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M IIPUPOTHOM Cpe/Ie;
OCBOCHHE CHCTEMBI 3HAHUM, JICKAIIUX B OCHOBE XHMHUUYECKOM COCTAaBJISIONICH €CTECTBCHHO-
HAayyHOM KapTUHBI MuHpa: (YHAAMEHTAJIbHBIX TIOHATUM, 3aKOHOB W TEOPUM XUMUH,
COBpGMeHHBIX HpeI[CTaBJ'IeHI/Iﬁ (0] CTpOGHI/II/I BCIIECCTBA HaA pa3HBIX ypOBHfIX — aTOMHOM, HOHHO-
MOJ'IGKy.]'IprHOM, Ha,ZIMOJ'IeKy.]'ISIpHOM, (0] TCpMO}IHHaMquCKHX 158 KHUHCTHYCCKHUX
SaKOHOMepHOCTHX HpOTeKaHI/IH XUMHUYCCKUX peaKuHﬁ, 0 XUMHUYCCKOM paBHOBeCI/II/I, paCTBOan "
)II/ICHepCHI)IX CHUCTEMAX, 06 06HII/IX HaquI)IX HpI/IHHI/IHaX XUMHUYCCKOT O HpOI/ISBO)ICTBa;
dbopmupoBaHue y OOYyJarONIMXCS OCO3HAHHOTO TOHUMAaHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYCCKUX 3H3HPII>1 JJIA 06”[)$ICH€HI/I$I KITFOUYCBBIX I/I)]Gf/i 158 HpO6J'IeM COBpeMeHHOﬁ XUMHHU, OJIA
OOBSICHEHUS W TPOTHOZMPOBAHUS SBJICHUH, HWMEIONIUX ECTECTBEHHO-HAYYHYIO TIPHUPOIY;
TPaMOTHOTO PEIICHUs TPOOIIEM, CBSI3aHHBIX C XMMHUEH, MPOTHO3UPOBAHMSI, aHAIM3a U OIEHKH C
MO3MIIMI  DKOJIOTUYECKOW Oe30MacHOCTH TIOCIEACTBUH OBITOBOM UM  TPOU3BOJICTBEHHOU
NESTETPHOCTH YEJIOBEKa, CBS3aHHOM C XHUMHUYECKHM IPOHM3BOJICTBOM, HCIOJIB30BAHUEM H
nepepaboTKOM BEIIECTB;

yIIIyOJIeHUE TIPEICTABICHUA O HAYYHBIX METO/aX IMO3HAHUs, HEOOXOIUMBIX JIJIsi TPHOOpETEHUS
YMEHUN OPHEHTUPOBATHCS B MUPE BEIICCTB M OOBSICHEHHUS XUMHYECCKUX SBJICHHH, MMEIOIINX
MECTO B IIPUPO/IE, B IPAKTHICCKOH ACSITSIHPHOCTH U TTOBCEIHEBHOM KM3HU.

B muane peanusanuu mepBOOYEPEIHBIX BOCHUTATENBHBIX WU Pa3BUBAIOLIMX (DYHKUIUNA I[ETOCTHON
CUCTEMBI CpeJHero o0Iero oopa3oBaHus MpU U3YYCHHUH MpeaAMeTa «XHUMHUS» Ha YriayOIEHHOM ypOBHE
0CO0YIO aKTyaJIbHOCTh IPUOOPETAIOT TaKKe LI U 3a/1a4H, KaK:

BOCIUTAHUE YOCKJAEHHOCTH B IMO3HABAEMOCTH SIBICHHH TMPHPOIbI, YBAKEHHUS K MPOIECCY
TBOPYECTBA B 00JIaCTH TEOPETUYCCKUX U MPHUKIAIHBIX UCCIACIOBAHUI B XUMUH, (POPMUPOBAHHUE
MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO M TMO3HAHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO |
CaMOBOCITMTAHHIO HA OCHOBE YCBOCHHS OOIIEUEIOBEYSCKUX [ICHHOCTEIH;

pa3BUTHE [O3HABATCIBHBIX HHTEPECOB, HMHTC/UICKTYAIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH
oOy4aromuxcs, pOPMHPOBaHUWE y HHUX CO3HATEIBHOTO OTHOIICHUS K CaMOOOpa30BaHUIO U
HETPEPHIBHOMY O0Opa30BaHUIO KaK YCIOBHUIO YCIEIIHON MpOoQecCHOHATBHON U OOIIECTBEHHOM
JeSITETbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M TIOTPEOHOCTH B 3I0POBOM
oOpase KHU3HU;

dbopMupoBaHHEe YMEHUH W  HABBIKOB PAa3yMHOTO  MPHPOJOINOJB30BAHHS, Pa3BUTHE
JKOJIOTUYECKON KyJIbTYpbhl, MPHOOPETCHHE OIBITA OOIIECTBEHHO-TOJIE3HOW 3KOJOTHYECKOU
JIeSITEIIBHOCTH.

OO1ee yuCIO 4YacoB, MPEAYCMOTPEHHBIX U U3YUEHUS XUMHUU HA YIIIYOJIIEHHOM YpPOBHE CPEIHETrO
obmiero oopazosanus, coctaBisier 204 yacos: B 10 xmacce — 102 gaca (3 gaca B Henento), B 11 kimacce —
102 yaca (3 vaca B HE/IETIO).




COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMHUH.

[Ipenmer u 3HaYeHHE OPraHUYECKOM XUMUU, IPEJICTaBICHHE O MHOT0OOpa3HH OpPraHUYECKUX
COCIMHEHU .

DJNEeKTPOHHOE CTPOEHHE aToMa yYIiIepoJia: OCHOBHOE M BO30YXKIEHHOE COCTOSHUsS. BaneHTHbIe
BO3MOXHOCTM aToMa yriepoja. XHMHUYEcKas CBsI3b B OPraHWYECKUX COEAMHEHUAX. THIIbI
ruOpuaM3ali  aTOMHBIX oOpOuTanel yriaepoaa. MexaHuW3Mbl 00pa30BaHMs KOBAJCHTHOW CBSI3U
(oOOMEeHHBIH U JTOHOPHO-AaKLENTOPHBIN). THIBI NEepeKpbIBaHUS AaTOMHBIX OpOHTaneill, G- U T-CBS3M.
OpunapHasi, ABOWHas W TpolHas cBA3b. CHocoObl pa3pbiBa CBA3€M B MOJIEKYJaX OPraHUYECKUX
BemiecTB. [loHATHE O CBOOOTHOM pagukale, HyKJIeopuie u MeKTpoduiIe.

Teopus cTpoeHuUst OpraHudYecKux coeqnHeHnii A.M. byTiiepoBa 1 COBpEMEHHBIE IIPEICTABICHHUS O
CTPYKTYypE MOJIEKYJ. 3HAu€HHE TEOpUU CTPOEHHUS OPraHUYECKUX COeIUMHEHUil. MonekymnspHble U
CTpyKTypHBIE (opmyibl. CTpyKTypHBIE (OpPMYJIbl pa3iIMYHBIX BHUJIOB: pa3BEpHyTas, COKpalIEHHAs,
ckeneTHas. M3omepus. Buapl usomepun: CTpyKTypHasi, IpOCTPAHCTBEHHAs. DJIEKTPOHHbIE YPPEKTHI B
MOJIEKYJIaX OPraHMYeCKUX COSAMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN d3PPEKTHI).

[IpencraBnenne o kimaccuUKAIMKM OPraHUYecKUX BemecTB. [loHsTHE O QYHKIIMOHATHHOU
rpynne. [omonorus. ['omosoruueckue psiapl. CucreMaTtudeckass HOMEHKIIATypa OpPraHUYECKUX
coequaenuii (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTICITBHBIX MPEICTABUTEIICH.

OcoOenHocTH M KiaccuuKalus opraHMYeckux peakuuid. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
pEaKIMK B OPraHU4ECKON XUMHUH.

OKCIEpUMEHTANIbHBIE METOJbl M3Y4EHHUS BELIECTB M HUX IPEBpALCHUI: O3HAKOMIIEHUE C
oOpa3llaMu OpPraHMYeCKUX BEIIECTB M MaTepuajlaMd Ha HMX OCHOBE, OINbITHI II0 IPEBPALICHUIO
OpPraHMYECKUX BEIECTB NPH HAarpeBaHuu (IUIaBIeHUE, OOYrJIMBaHHE M TOPEHHE), KOHCTPYHPOBAHUE
MojieNel MOJIEKYJl OPraHUYECKHUX BEILECTB.

YrieBoaopoabl.

Ankanbpl. ['omonoruueckuil psan ankaHoB, oOuias ¢opMmyna, HOMEHKJIATypa M H30Mepus.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKY/] AallKaHOB, SP°-rHOpUM3allis  ATOMHBIX
opburaneit yriaeposa, 6-cBa3b. OU3MueCKue CBOMCTBA AJIKAHOB.

XUMHUECKUE CBOWCTBA aJKaHOB: PpEaKUUU 3aMELICHMs, W30MEpHU3alHM, JEeTUAPUPOBAHMUS,
LUUKIM3alUY, [TUPOJIN3a, KpeKuHra, ropeHus. IlpencraBienne o mMexaHu3Me peakUui pajuKalabHOTO
3aMelleHus.

Haxosxnenue B npuposae. CriocoObl NOMy4eHUsI U IPUMEHEHUE aJTKaHOB.

[Muknoankansl. OO0was ¢opmyna, HOMeHKnaTrypa M uzomepus. OcCoOEHHOCTH CTPOCHMS U
XMUMHUYECKUX CBOMCTB MajbIX (IUKJIONPOIAH, HUKIOOyTaH) U OOBIYHBIX (IIUKJIIOMEHTAH, IIUKJIOTEKCaH)
HuKI0ankaHoB. CocoObl MOTy4EHHUs U IPUMEHEHHE [IUKIOAIKAHOB.

Ankensl. 'omonornyeckuil psj ankeHoB, oOmias (opmyna, HOMEHKIAaTypa. DJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKEHOB, SP’-rMOpUIM3allks ATOMHBIX OpOMTasIell yriepoaa, -
u m-cBA3u. CTpyKTypHas U reomerpuyeckas (Luc-TpaHc-) u3oMepus. Pu3ndeckue CBOWCTBA aJIKEHOB.
XVMHYECKHE CBOMCTBA: pEAaKLUUU NMPUCOEAWHEHUS, 3aMEUICHUS B O-TIOJOKEHUE TPU JBOWHOM CBS3H,
nosmMepu3auu u okuciaeHus. [Ipasuno MapkoBHukoBa. KauecTBeHHBIE peakuu Ha JBOMHYIO CBS3b.
CrnocoObl nosryyeHHs U NPUMEHEHUE alTKeHOB.

Anxanuensl. Knaccudukanus ankaaneHoOB (CONMpsHKEHHBIC, U30JIUPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco0OeHHOCTH DIIEKTPOHHOTO CTPOCHUS M XUMHYECKUX CBOWCTB COMPSDKEHHBIX AueHoB, 1,2- u 1,4-
npucoenuHenue. [lomumepusamyst conpspKEHHBIX AueHoB. CrocoObl TOMyYeHUS U TNpPUMEHEHHe
aJIKa/INEHOB.




Ankunbl. ['omMonoruyeckuii psif aakuHOB, oOmas (opmyna, HOMEHKJIATYpa M H30MEPHSL
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ QJIKUHOB, SP-rMOpUAM3alis aTOMHBIX
opOutaneit  yrmepona. Dusmueckue CBOWCTBA aNKWHOB. XWMHUYECKHE CBOWCTBA:  PEAKIUHU
IIPUCOEUHEHMS], AMMEpU3alud U TpPUMEpPU3ALUHU, OKUCIEHUsS. KuCIOTHBIE CBONCTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TpOWHYIO CBsi3b. KauyecTBeHHBIE peakuud Ha TpPOHHYIO CBs3b. CrocoObI
IIOJIy4YEHUS U IPUMEHEHUE AJIKHOB.

ApomMaruyeckue yriaeBoAopoasl (apenbl). ['omosornyeckuil psii apeHoB, oOmas ¢opmyia,
HOMEHKJIATypa W H30MepHs. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNIbI O€H307a.
dwusnyuecKkue CBOWCTBA apeHOB. XUMHUECKUE CBOMCTBA OEH30JIa M €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHUS
B OEH30JILHOM KOJIbIIE M YIJIEBOJOPOJIHOM paluKalle, PeaKkIuu MPUCOSANHEHHS, OKUCICHUE TOMOJIOTOB
oenzona. IlpencraBieHne 00 OPUEHTHUPYIONIEM JCHCTBHUU 3aMECTUTENCH B OCH30JBHOM KOJBIC Ha
[IpUMEpPEe AJKWIBHBIX PaJUKaJIOB, KapOOKCUIIbHOM, FMAPOKCHIBHON, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OcoOeHHOCTH XMMMUYECKHUX CBOMCTB cruposa. llomumepusaumst crupona. CrocoObl
MOJIy4Y€HUS U IPUMEHEHUE apOMaTUYECKUX YII€BOI0POIOB.

[Ipupoanstii ra3. [lonyrHsle HedTsaHbIe ra3pl. Hedth 1 e€ npoucxoxaenue. KameHHsli yroias u
MPOJIYKThl ero mnepepaboTku. CrocoObl nepepaboTKu He(TU: MEePeroHKa, KPEeKUHT (TepMHUYECKUM,
KaTaJuTHYeCKuil), pudopmunr, nuponus. Ilpoaykrel mnepepaboTku HepTH, HUX NPUMEHEHUE B
MIPOMBIIIIJIEHHOCTHU U B OBITY.

I'enernueckas cBs3b MEXIY Pa3IMYHBIMU KJIAaCCAMH YTJIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOEHHE TaJIOT€HIIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3aMenieHus rajoreHa
Ha THAPOKCOTPYIIY, HUTPOTPYIIY, IUAHOTPYIILy, aMUHOTpynny. /[eficTBue Ha rajJoreHnpou3BOIHbIE
BOJTHOTO M CIIUPTOBOTO pacTBopa LIEnoun. B3anmoseiicTBre qUraioreHaqkaHoB ¢ MarHUEM U LIUHKOM.
[lonsiTHe 0  METa/NIOOPTaHMYECKMX  COeOUHEHMsX.  Vcmonbp3oBaHMe  TrajloT€HIPOM3BOIHBIX
YIJ1€BOJOPOJIOB B OBITY, TEXHUKE U IIPH CUHTE3€ OPIraHUYECKUX BEIECTB.

OKCIEepUMEHTAIIbHBIE METOAbI M3Y4YEHHUsS BEIIECTB M UX NPEBpAILEHUH: M3ydeHHe (PU3MUECKUX
CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTh), KAUECTBEHHBIX PpEaKIHUil YriIeBOJOPOJOB pPAa3IMYHBIX
KiaccoB (oOeciBeuMBaHMEe OpOMHOW WJIM HWOJAHOW BOJBI, pacTBOpa TEpMaHTaHaTa KaJus,
B3aMMOJICHICTBHE alleTWJIEHa C¢ aMMHAdyHbIM pacTBOpoM okcuua cepedpa(l)), KadecTBeHHOE
oOHapyXeHHe Yriepoja U BOJOPO/Jia B OPraHMUECKUX BEIECTBAX, OJyYeHUE ITHIIEHA U U3YYEHHE ero
CBOMCTB, 03HaKOMJIeHHE ¢ KoJulekuusaMu «Hedtb» u «Yromap», ¢ oOpa3naMu miacTMacc, KaydykoB U
PE3UHBI, MOAETMPOBAHNE MOJIEKYJI YIIIEBOJI0POI0OB U FaAJIONE€HIIPOU3BOAHBIX YIIIEBOJIOPOJIOB.

Kuciiopoaconep:kamue opranudeckue coeJuHeHus.

[IpenensHble opHOATOMHBIE cUpThl. CTpoeHHEe MOJIEKyl (Ha MpUMEpe METaHOoJIa U ITAHOJIA).
I'omonoruueckuil psn, obmas Gopmyna, u3oMepus, HOMEHKIATypa U Kiaccuukanus. duznyeckue
CBOMCTBA NpeJETbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBA3M MEXIy MOJIEKyJaMH CIIMPTOB.
XUMHUECKHE CBOMCTBA: pPEAKUMU 3aMEIEHMs], JAErHApaTaliH, OKHCICHMs, B3aUMOJEHCTBUE C
OpPraHMYeCKUMHU M HEOpPraHMYeCKMMM KucioTamu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIUPTHI.
JlelicTBue S3TaHOJa M METaHoJa Ha oOpraHu3M desnoBeka. CrocoObl MOJydeHHSs W IpPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

IIpocteie 3¢upbl, HoMeHkIaTypa u u3oMepuss. OcoOeHHOCTH (U3MYECKUX U XUMHUYECKUX
CBONCTB.

MHOroaToOMHBIE CIMPTHI — ATHIEHTJIUKOJIb U IIMIEpUH. Pu3nueckue U XUMHUYECKUE CBOMCTBA!
peakuuu 3aMelleHus, B3aUMOACHCTBHE C OPraHMYECKMMM M HEOPraHWYECKUMH KHUCIOTaMH,
KaueCTBEHHasl pPeakUuss Ha MHOroaroMHele cnupThl. [IpencraBneHne O MeXaHU3ME peakUui
HyKJeo(uiabHOro 3amenieHus. Jlefictue Ha opranusM 4enoBeka. CrnocoObl MOJTy4YeHUs] U IPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNIbl, B3aMMHOE BIMSHHE THUIPOKCOTPYIIBI M OEH30JBHOTO spa.
dusnueckue cBoiicTBa penosa. OcOOEHHOCTH XUMHUECKUX CBOUCTB (eHosia. KauecTBeHHbIE peakinu
Ha  ¢enon. Tokcuunocts  ¢enona. CrocoObl  MOMy4YeHUS U NpUMEHeHue  (eHona.
denonopmanbaeTuaHAsS CMOJIA.




KapOoHunbHBIE COCMHEHUS — ajdbJCTHABI U KETOHBI. DIEKTPOHHOE CTPOSHUE KapOOHUIBHOU
rpymmbl. ['oMonoruueckre psabl allbJETHIOB U KETOHOB, 001ast popmyina, N30Mepus 1 HOMEHKIIATypa.
@uU3NYECKUE CBOKMCTBA AJIBJIETUIOB U KETOHOB. XMMHUUYECKUE CBOMCTBA AIbAETUA0B U KETOHOB: PEaKLUU
npucoenuHeHus. OKHCIEHUE aJlbJIETH/I0B, KAYeCTBEHHBIC PEeaKIMK Ha anbaeruabl. CrocoObl OMydeHUS
Y PUMEHEHUE ATBJETHIOB U KETOHOB.

OnHOOCHOBHBIE TMpeneNbHble KapOOHOBBIE KHUCIOTHI. (OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KUCIIOT. M30Mepus u HOMEHKIaTypa. Pu3nueckue CBOMCTBA OJTHOOCHOBHBIX MPEACTBHBIX
KapOOHOBBIX KHCIIOT. BOJOPOAHBIC CBS3M MEXKIYy MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XHUMHUYECKHEC
CBOWCTBA: KHCJOTHBIC CBOWCTBA, peakius dTepuUKANMH, PEaKIUA C YJIaCTHEM YTIIECBOIOPOTHOTO
pamukana. OcCoOEHHOCTH CBOWCTB MYypPaBBMHON KHCIOTHL. [IOHSATHE O MPOM3BOIHBIX KapOOHOBBIX
KHCIIOT — CIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOWCTB
HETIPEeICIIbHBIX U apOMATUYECKUX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX KHUCIOT, THIPOKCHKAPOOHOBBIX
kucyoT. [IpeacraBurenu BhICIIMX KapOOHOBBIX KHCIIOT: CT€ApPUHOBAs, MAJIbMUTHHOBAS, OJICMHOBAs,
JIUHONe8asl, TUHONeH08as KUCAO0Thl. CocoObl MOTy4YeHUs U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxwusie a¢upsl. ['omonoruueckuit psig, oOmas ¢opMyna, U30MepUs W HOMEHKIATypa.
®U3NYECKUE U XUMUYECKUE CBOMCTBA: THIPOJIM3 B KUCIION U LIEJIOYHOM Cpee.

Kupsi. Ctpoenue, pusndeckne 1 XUMUYECKHE CBOMCTBA JKUPOB: THAPOJIU3 B KUCIOHN U IIETIOYHON
cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COJIEPKAIIUX OCTATKH HEMPEIEIbHBIX JKUPHBIX KACTOT. JKupsl B
MIPUPOJIE.

MpbL14 KaK COJIM BBICIIAX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBHE.

O6bmas xapakTepuctuka yrieBojaoB. Kiaccudukanus yriaeBoaoB (MOHO-, TU- U TIOJIUCAXapUIbI).
Monocaxapuapl: TI0OK03a, (pyKTo3a, rajgakroza, pubosa, nezokcuprbo3a. dusznueckue CBOWCTBA U
HaxoxJaeHue B mnpupoge. PoTocuHTe3. XHUMHUYECKHE CBOWCTBA TJIIOKO3bL: PEAKIHH C Yy4acTHEM
CHUPTOBBIX U AJIbJICTHIHOM IPYIII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpoxkeHue. [Ipumenenme ritoko3bl, eé
3HaUYEHHE B JKU3HENEATENbHOCTH opraHu3ma. Jlucaxapuipl: caxapo3a, MajibTo3a M JIAKTO3a.
BoccranasnuBaromiye 1 HeBoCCTaHaBIUBAIOUINE Aucaxapubl. ['maponus aucaxapuaos. Haxoxaenue B
npupoje u npuMmenenue. [lonucaxapuasl: Kpaxmali, TIIMKOTeH U Letoio3a. CTpoeHne MaKpoMOJIEKyIT
KpaxMaja, TJIMKOTeHa M IeJUI0103bl. Du3ndeckue CBOMCTBA Kpaxmaia M LEJUII0N03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaina: THJIPOJIN3, KAUeCTBEHHAs peakius ¢ UOJA0M. XMMHYECKHE CBOMCTBA LEJUTIOJIO3BI:
TUAPONIU3, ToJydeHue d(GupoB wneunono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,
aIeTaTHBIN MIEK).

DKCIIepUMEHTAIbHBIE METOJbl H3Y4EHHs BEIIECTB W UX TMPEeBpallleHui: pacTBOPUMOCTh
Pa3IMYHBIX CIHUPTOB B BOJE, B3aMMOJICHCTBUE ATAHOJ]A C HATPUEM, OKUCICHHE STHJIOBOTO CIHpTa B
aNbJIern]l Ha PACKaJEHHOW METHOW MPOBOJIOKE, OKHCIEHUE ATUJIIOBOTO CHUpPTA AUXPOMATOM Kalus
(BO3MOXKHO  HCHOJBb30BaHHE BHAEOMATEPUAIOB), KAYECTBEHHBbIC pEaKIUU Ha albaerujsl (c
ruapokcuaoM auammuHcepeopa(l) u rugpokcumom menu(ll)), peakumsi raunepuHa ¢ THAPOKCHIOM
meau(ll), xumudeckre cBOKWCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aMMOJAEHWCTBHE PAaCTBOpA TIIFOKO3HI C
ruapokcugom menu(ll), B3aumopeiicTBue kpaxmasna ¢ HOJOM, pElIeHHE YKCIEPUMEHTAIbHBIX 3a/1a4 110
teMaM «CrupTel U penonby, «KapooHoBbie KUCTOTHI. CIOXKHBIE APUPHI».

A3oTcoep:xaniue OpraHuyecKkue coeJHHeHusl.

AMUHBI — OpraHMYecKHe MPOU3BOJHBIE amMMmuaka. Krnaccudukaius aMuHOB: anudaTuyecKkue u
apoMaTU4ecKkue, TEepBUYHBIC, BTOPHUYHbIE U TpeTuuyHble. CTpoeHHe MoIeKyna, obmas Qopmyna,
M30MepHsl, HOMEHKIATypa U (PU3NYEecKhe CBONMCTBA. XMMHMUYECKOE CBONCTBA alu(PaTUUECKHX aMHHOB:
OCHOBHBIE€ CBOICTBA, AJKWIMPOBAHHUE, B3aMMOJICHCTBHE MEPBUYHBIX AMHUHOB C a30THUCTOM KHUCIOTOM.
Conu ankuiaaMMOHHUS.

AHUIMH — TMpeACTaBUTEIb AMHHOB apomaTudeckoro psana. Crpoenue aHunuHa. BzanmHoe
BIIUSHUE TPYNI aTroMOB B Molekyne aHwinHa. OCOOCHHOCTH XHUMHUYECKHX CBOWMCTB aHHIIMHA.
KauectBennsie peaknuu Ha aHuiauH. CrocoObl MOJYYEeHUS M MPUMEHEHHE anupaTHYeCKUX aMUHOB.
[Tonyuenue aHWIMHA U3 HUTPOOESH307Ia.




Amunokuciotel. Homenknarypa u wuzomepus. OTAenbHbIE TPEACTaBUTENH O-aMUHOKHUCIIOT:
MIUMUMH, alaHuH. Du3nyeckue CBOMCTBA aMUHOKHCIOT. XHMHYECKHE CBOMCTBA AMUHOKHUCIOT Kak
aM(pOTEPHBIX OPraHMYECKUX COCTMHCHHM, PEaKIUs MMOJIUKOHICHCAIINH, 00pa30BaHUE TICTITHIHOW CBSI3U.
buonoruueckoe 3HaueHre aMMHOKUCIOT. CHUHTE3 U TUIPOJIU3 METTH/IOB.

benku kak mpupomgHbie monumepbl. llepBuyHasi, BTopuyYHAash M TPETHUYHAS CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OCIIKOB: THAPOJIN3, JCHATYPALlUs, KAYECTBEHHBIC PEAKIIUU HA OCIIKH.

DKCHEepUMEHTAIBHBIC METOJIbI M3yYEHHUs BEIIECTB M WX MPEBPAIECHUN: PACTBOPEHUE OEIKOB B
BOJIe, JeHATypaiusi OCJIKOB TMpHU HArpeBaHWU, [IBETHBICE pEaKIUU Ha OCJIKH, pEeIIeHHE
OKCIIEPUMEHTANIBHBIX  3a7ad 10 TeMaM «A3O0TCOJEp)Kalllue OpPraHuYeCKue COCAMHEHUS» U
«Pacrio3HaBaHue OPraHUYECKUX COCTMHEHUI.

BricokomosieKyJIsIpHbIE COeNHEHUS.

OCHOBHbBIE TIOHSITUS XUMHUU BBICOKOMOJICKYJSPHBIX COCIUWHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEpPU3AIHU, CPEIHSS MOJEeKyasipHas macca. OCHOBHBIE METOJbI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COSMHEHUN — TIOTMMEPHU3aIlis U TOJTUKOHICHCAITHS.

[Tomumepnsie Matepuansl. Ilmactmaccesl (MONMMATUIICH, TOJUIPOTIHICH, TOJUBUHWIXIOPHUI,
MOJIMCTUPOJ, TOJUMETHJIMETaKPWIAT, TOJUKApOOHATh, TOJUATHICHTepedTanar). YTUIu3alus Hu
nepepadboTKa IIacTUKa.

DnacToMephl: HATypATbHBIN KaydyK, CHHTETHYECKUE KaydyKu (OyTaaueHOBBIHN, XJIOPOIPEHOBHIH,
M30IPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bosokna: HaTypangpHbIE (XJIOMIOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIC (BHCKO3a, aIlleTaTHOE
BOJIOKHO), CHHTETUUYECKHE (KalpOH U JIaBCaH).

[Tomumepsl crnenuanbHOTO Ha3HadyeHHs (Te(IOH, KeBIap, JJIEKTPONPOBOJISINHNE TOJUMEPHI,
OuopasziaraeMble MOJIUMEPHI).

OKCHEpUMEHTAIbHBIE METOAbl H3y4YEHHUS BEIIECTB M HUX IPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3laMi  MPUPOJHBIX U  HMCKYCCTBEHHBIX  BOJIOKOH, IUIaCTMAacCc, KaydyKoB, pelIeHHe
9KCIIEpUMEHTAIIBHBIX 3a7a4 110 TeMe «Pacno3HaBaHKe MIaCTMACC U BOJIOKOH.

Pacuérhpie 3amaun.

Haxoxnenue MonekymsipHON (GOpMyNbl OpPraHUYECKOrO0 COEAMHEHHS 10 MAaCCOBBIM JOJSIM
AJIEMEHTOB, BXOJALIUX B €ro COCTaB, HAXOXKJIEHUE MOJICKYISIPHONH (QOPMYNIbl OPraHUYECKOTO
coeMHEHUST 0 Macce (00BEMY) MPOAYKTOB CropaHus, MO KOJIMYECTBY BellecTBa (Mmacce, 00bEMY)
MPOJIYKTOB PEaKIUU U/WIA UCXOIHBIX BELIECTB, yCTAHOBJICHUE CTPYKTYPHOH (POPMYIBI OpraHu4ecKoro
BEI[ECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB MJIM CIIOCOOOB MOJyYEHUSs, ONpe/ie]IeHHE JOJIU BbIXOa
MPOAYKTA PEAKUU OT TEOPETUUECKH BO3MOXKHOIO.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpeaMeTHBIX CBsI3eéM NpU HM3y4eHMHM oOpraHudyeckoil xumuu B 10 Kiacce
OCYILIECTBIISICTCS. Yepe3 HCIIONb30BaHHE KaK OOIIUX €CTECTBEHHO-HAyYHBIX MOHATUHN, TaK U TOHATUH,
MPUHATBHIX B OTAEJIBbHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHSTHS: SBJICHHE, HAy4yHBIH (DaKkT, rumores3a, TEOpHUs, 3aKOH,
aHallu3, CUHTE3, KiIaccudukaiys, Hao1eHue, H3MEPEHNe, IKCIIEPUMEHT, MOJIeIb, MOJICTUPOBAHHE.

®du3nka: Marepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJla, HYHEPreTUYECKHUH YpPOBEHb,
BEI[ECTBO, TeJ0, OOBEM, arperaTHoe COCTOSIHHUE BEUIECTBa, (PHU3WYECKHE BEIUYUHBI, EIUHHIIBI
MU3MEPEHUS], CKOPOCTh, SHEPTHUS, Macca.

buonorus: knetka, opraHusM, O5KocucTema, Ouocdepa, MeTadOIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TeTepOTPOHBIN THI MUTaHUS, OpokeHue, GOTOCHUHTE3, bIXaHUe, OCNKU, YIIeBOJIbI,
KUPBI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadust: mone3Hple UCKOTIAEMBbIE, TOTUIHBO.

TexHONoTHsl: TMUIIEBbIE NPOIYKThI, OCHOBBI PAI[MOHAIBHOTO NHUTaHUS, MOIOILIUE CPEICTBA,
MaTtepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.




11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMMUSA

Teoperudyeckne 0OCHOBbI XUMHHU.

Atom. CocrtaB aTroMHbIX saep. XuUMHuecKuil 31emeHT. M3otombl. CTpoeHue 3JIEKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBBIC YHCIA. DHEPIeTUUECKUE YPOBHU M IOJYPOBHHU. ATOMHBIE OPOHTAIH.
Krnaccudukaruss XxuMudecKux 31eMeHToB (S-, P-, d-, f-amemenTtsl). PacnpezneneHue 3JIEKTPOHOB MO
aTOMHBIM OpOHMTASIM. DIEKTPOHHBIE KOH(MUTYpali aTOMOB 3JEMEHTOB IIE€PBOIO—4ETBEPTOTO
NEPUOIOB B OCHOBHOM H BO30YKIEHHOM COCTOSHUM, 3JEKTPOHHBICE KOH(MUTYpallii HOHOB.
DNEeKTPOOTPULIATEIIEHOCTb.

IIepnoanueckuit 3akoH u Ilepuonnueckas cucreMa XuMHYecKuX 3ieMeHToB [[.M. Menneneesa.
Cas13p mepuoanyeckoro 3akoHa u llepuoanyeckoil cCUCTEMbl XMMHYECKHUX AJIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHMHYECKUX DJIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB MO IPYyINIaM U MepuoiaM. 3HaueHue NMepUOIUIECKOro
3akoHa /.M. MeHnneneena.

XnuMudeckass CBSI3b. BUIpl XHUMHYECKOM CBs3HM: KOBaJCHTHAs, WOHHAs, MeTalandecKkas.
MexaHnn3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIN U JOHOPHO-aKLIEITOPHBIN. DHEpPrus U JUIMHA
cBaA3u. [loJIpHOCTH, HANpPaBICHHOCTh M HACBIIAEMOCTb KOBAJEHTHON CBsA3U. KpaTHble CcBs3M.
Bonopoanas cBs3b. MeXMOJIEKYIsIpHBIE B3aUMOJIECHCTBHS.

BasleHTHOCTD M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBsI3b JEKTPOHHON CTPYKTYPBI MOJIEKYJI C HX
reOMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COSAMHEHUHN JIEMEHTOB BTOPOIO MEPHUOA).

[IpeacraBnenne 0  KOMIUIEKCHBIX  coeAuHeHusX.  CocTaB  KOMIUIEKCHOTO  HMOHA:
KOMILJIEKCOOOpa3oBarenb,  JIMTaHJbl.  3Hau€HUE  KOMIUIEKCHbIX  coeauHeHuid. Ilonarue o
KOOPJIUHAIIMOHHOM XUMUHU.

BemecTBa MOJEKYIIPHOIO M HEMOJEKYISIPHOTO CTPOEHUS. THIBI KPUCTAINIMYECKHUX PEIIETOK
(CTpYKTYp) U CBOMCTBA BEIIECCTB.

IlonsTie o mucnepcHbIXx cuctemax. McruHHble pactBopbl. [IpencraBieHHEe O KOJUIOMIHBIX
pactBopax. CrnocoObl BbIpa)KEHUSI KOHLIEHTPALMM PacTBOPOB: MaccoBas J0JI BELIECTBA B PacTBOpE,
MOJIsSIpHAsi ~ KOHLEHTpauusa. HacbllleHHble M HEHACBILICHHBIE  PACTBOPBI,  PACTBOPUMOCTD.
Kpucramnoruaparsl.

Knaccupukanuss u HOMEHKIaTypa HEOPraHWYECKUX BEINECTB. [pUBHANIbHBIE HAa3BaHUS
OTZENbHBIX NIPEACTABUTEIICH HEOPraHUYECKHUX BEILIECTB.

Knaccudukanus XMMHYECKMX pEaKIUi B HEOPraHWYECKOW M OPraHMYEeCKOW XWMHH. 3aKOH
COXPAHEHHUs MAcChl BEILECTB; 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NP XUMHYECKUX PEAKIIUAX.
Tennosble 3¢ dexTsl XUMUYECKUX peakiuid. TepMoxuMuueckue ypaBHEHHUS.

CKOpOCTb XMMHMUYECKOW peakluu, €€ 3aBUCUMOCTb OT PA3IMuYHBIX (akTopoB. I'oMOreHHblE U
rereporeHHsle peakuuu. Karanus u xkatanusaTopsl.

OOpatuMmble W HeoOpaTHMblE peakIMHU. XUMHUYEcKoe paBHOBecHe. KoHCTaHTa XMMHYECKOTO
paBHOBecHs. PaKTOPBI, BIUAIOIIME HA MOJOKEHUE XUMUYECKOTO PaBHOBECHS: TEMIIEpPATypa, I1aBICHUE
1 KOHIIEHTPALMH BEIECTB, ydacTBYyomuX B peakuuu. [Ipunuun Jle [llarense.

OnexrponuTnueckas auccorpanus. CuiibHbIe M ciadble 371eKTpoiauThl. CTeneHb AMCCOIUAlUU.
Cpena BOJHBIX DPAaCTBOPOB: KHCIOTHAs, HEHTpanbHas, mienovHas. Bomopoassiii mokaszatens (pH)
pactBopa. 'maponus coneit. Peakuinu noHHOr0 oOMeHa.

OKnCINTENBbHO-BOCCTAHOBUTENbHBIE — peakuuu. Crenens  okuciaeHus.  Oxkucnurens U
BOcCcTaHOBUTENb. IIpomeccsl OKHMCIEHMsT W BOCCTAHOBIEHMS. BaxHelline OKUCIMTENM U
BOCCTAHOBHTEIHU. MeTOJ1 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIU3 paCTBOPOB U PaCIJIaBOB BELIECTB.

OKCIIEpUMEHTAJIBHBIE METO/Ibl U3YUEHHs BELIECTB U MX MPEBPALLEHUIN: pa3IOKEHUE MEPOKCHIA
BOJOpPOJia B NPUCYTCTBUHU KaTaau3aTopa, MOJEIM KPUCTAJUIMYECKUX PEUIETOK, MPOBEIEHUE pEaKLUil
MOHHOTO OOMEHa, OTNpe/eieHUEe Cpeabl PacTBOPOB C IMOMOIIbIO HHAWKATOPOB, HU3YU€HHE BIIMSHUSA
pa3NUYHbIX (PAKTOPOB HA CKOPOCTh XUMUUECKOM PEaKLMHU H MOJIOKEHNE XUMUYECKOTO pPaBHOBECHSI.




Heopranuueckast xummus.

ITonoxxenne HemerauioB B [lepuoanueckoit cucreMe xumudeckux snemeHToB JI.M. Menneneesa
U OCOOCHHOCTH CTPOEHHUSI UX aTOMOB. DHU3MYECKHE CBOMCTBA HEMETAIOB. AJUIOTPOINHUS HEMETAJUIOB
(Ha mpumepe KucIopoia, cepsl, ocdopa u yriaepoaa).

Bogpopoa. Ilomyuenuwe, ¢u3nMuecKkue W XUMHUYECKHE CBOWCTBA: PEAKIMUM C MeTallaMH |
HEMeTaJllaMH, BOCCTAaHOBUTENbHbIE CBOMcTBA. [ Mapuapl. TOTIIMBHBIC 2JIEMEHTHI.

I"anorensl. HaxoxaeHue B mpupoze, crocoObl MoTydeHust, PU3NUecKue U XUMUUECKIE CBOHCTBA.
l"asnoreHoBoopoibl. BaxHeime KuUCIOpoACOepKallue COeaUHEHUs rajoreHoB. JlabopaTopHbie u
MIPOMBIIIJICHHBIE CIIOCOOBI MOJIyYeHHS TalIOTeHOB. [I[piMeHeHne raJloreHOB U X COSIMHEHHIA.

Kucnopon, ozon. JlaGopaTopHble W MHPOMBIILICHHBIE CIOCOOBI IMOJyYEHHS KHCIOPOJa.
du3nuecKue 1 XMMUYECKEe CBOWCTBA U TPUMEHEHNE KUCIOpoia u 030HA. OKCHIIBI M TIEPOKCUIBIL.

Cepa. HaxoxaeHue B MpHUpoje, CIOCOOBI MONyYeHUS, (PU3MUECKHEC U XUMUYCCKHE CBOWCTBA.
Ceposognopo, cynbduasl. Oxcup cepbi(1V), okcun cepri(VI). CepHucrtast u cepHast KUCIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB cepHON KUCIOTHI. [IpumeHeHne cepbl U €€ coeTMHEHUH.

AzoT. HaxoxxaeHue B Mpupoje, CHOCOObI MOMy4eHUs, (PU3MUECKHEe U XUMUYECKHE CBOMNCTBA.
Ammuak, HUTpUIbpl. OKcuapl a30Ta. A30TUCTast U a30THast KUCIOTHI M UX coi. OCOOEHHOCTH CBOMCTB
a30THOM KHUCIOTHI. [IpuMeHeHue a30Ta 1 ero coeTMHEeHU. A30THBIE y100pEeHUsI.

®ocdop. Haxoxnenue B mpupojie, cnocoObl moaydeHus, GU3NYECKue U XMMHYECKUE CBOMCTBA.
®dochuast u pochun. Oxcunbr hochopa, pochopras kucnora u e€ conu. [Ipumenenue docdopa u ero
coenuHeHuil. @ocopHble yIoOpeHHUs.

VYraepon, HaxXOXKAEHUE B MPHPOJE. AJUTOTPONHBIE Mogudukanuu. Ousndeckne U XUMUYECKHE
CBOWCTBA MPOCTBIX BeIeCTB, oOpa3oBaHHbIX yriepomoM. Oxcup yriaepona(ll), okcun yriepoma(lV),
YroJIbHAsI KHCJIOTa U € COJM. AKTHBHPOBAHHBIN yToJib, ancopOius. dymiepensl, rpadeH, yriepoHbe
HaHOTPYOKU. [IpriMeHeHne MpoCThIX BElIeCcTB, 00Pa30BaHHbBIX YIIIEPOAOM, U €T0 COEUHEHUH.

Kpemuwnii. Haxoxxaenue B mpupoe, CrocoObl MoaydeHus, (U3HIEeCKHEe U XMMHUYECKHUE CBOMCTBA.
Oxcun kpemaus(1V), kpemHueBas KucCIOTa, CUIMKAThl. [IpuMeHeHHWE KpEeMHHS W €r0 COCIUHEHHH.
CrekJ10, €ro nojsyuyeHue, BUAbI CTEKIIA.

[Tonoxxenne meramwioB B Ilepumoanueckoil cucTteMe XUMHYECKHX 3ieMeHTOB. (OcoOeHHOCTH
CTpPOEHHUS DJEKTPOHHBIX O000JI0OUYEeK aTOMOB MeTaioB. OOmue (u3nueckue CBOMCTBA METAJIOB.
[Ipumenenue MeTaioB B ObITY U TexHHKe. CIIaBbl METAILJIOB.

DNEeKTPOXUMHUYECKUN psAl HampsbkeHud MetauioB. OOmue crnocoObl MOJYYeHHs] METaJIOB:
TUPOMETAJUIYpIrusi, MUPOMETAITYprus, »>JeKTpoMeratyprus. lloHaTHe o KOppo3uu MeTalioB.
CriocoOpl 3a1UThl OT KOPPO3HUHU.

O6mas xapakrepuctuka MeTtawioB IA-rpynnber  [lepuoguueckoil CHUCTEMBI  XUMHUYECKHX
aneMeHToB. HaTpuii u kanuii: nonmyuenue, Gu3NYecKue U XUMUUECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX
BEIIECTB M X COCIUHEHHIA.

Obmas xapaktepuctuka wmetauioB |IA-rpynner  [lepuoguueckoit cUCTEMBbl  XMMHYECKUX
3JIeMEHTOB. Maruuii ¥ Kalbpluil: moiyueHue, (pu3nueckue M XUMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX coerHeHni. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJoMUHUH: TIOdy4YeHue, GU3NUecKue 1 XUMHUECKUEe CBOWCTBA, IPUMEHEHHE NPOCTOrO BEIIeCcTBa
U ero coeIuHeHUi. AM(pOTepHbIE CBONMCTBA OKCHJA M THMAPOKCHIA ATIOMHHHUSA, THAPOKCOKOMIUIEKCHI
ATFOMUHHUSL.

OOmiast xapakTepucTuka MeTaioB nmobounslx noarpynn (b-rpynm) Ilepuoanueckoil cucremsl
XUMUYECKUX JIEMEHTOB.

dusnueckue M XMMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCUAbI M THIPOKCHUIbBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl u TUXpOMAaTHI, UX OKUCIUTENbHBIE cBOKCTBA. [loyueHue
U TIPUMEHEHHUE XpoMma.

dusnueckue U XMMUYECKHE CBOMCTBA MapraHila U ero coeAuHeHuil. Baxueline coequHeHUs
mapranna(ll), wmapranna(lV), wapranna(VI) wu wmapranna(VIl). Ilepmanranatr kamusi, ero
OKHCITUTEIbHbIE CBOMCTBA.




dusnueckue U XMMHUYECKHE CBOMCTBA jkelle3a U ero coequHeHu. OKCUJIbI, TUAPOKCHUIBI U CONU
wene3a(ll) u xeneza(lll). Ilomyuenne u npuMeHeHUe kKeje3a U €ro CIJIaBoB.

du3nyecKue 1 XMMUYECKUE CBOMCTBA MEIH U €€ coequHeHni. [loydenue u npumMeHeHue Meau u
€€ COCIMHECHMUI.

[unk: nomydenue, QU3MUECKHE M XUMHUYECKHE CBOMcTBAa. AM(QOTepHBIE CBOWCTBA OKCHAA U
TUAPOKCH/IA IMHKA, TUPOKCOKOMIUIEKCH IMHKA. [[puMeHeHne IMHKa U €ro COeAMHEHUM.

DKCHEepUMEHTAIBHBIE METOJbl M3YYEHHUs BEIIECTB M UX MPEBPAIICHUN: H3ydyeHUE OOpas3IoB
HEMETAaJIOB, TOpeHHe cephl, Pocdopa, jxene3a, MarHusi B KUCIOPOIe, U3ydeHHe KOJUIeKIA «MeTaisl
U CIUIaBb», B3aUMOJICHCTBUE IIEIOYHBIX M IIEJIOYHO3EMEIbHBIX META/NIOB C BOJOM (BO3MOXKHO
HCI0JIb30BAHME BHUAECOMATEPUATIOB), B3aUMOJICHCTBUE LIMHKA M JKe€Jle3a C pacTBOpaMHU KHUCIOT H
1ieouei, KaueCTBEHHBIC PEaKIMM Ha HEOPraHWYeCKME AaHHUOHBI, KAaTHOH BOJOpPOJA M KATHOHBI
METaJJIOB, B3aMMOJEWUCTBUE THAPOKCHJIOB AIIOMMHMS M LIMHKA C pacTBOpaMU KHUCJIOT U IEJIOYei,
pellleHre PKCIEepUMEHTaNbHBIX 3a1ad 1o Temam «lanoreHsl», «Cepa u €€ coequHEHMs», «A30T U
dhocdhop 1 ux coenuHEHUY, «METaUTbl TIABHBIX MOATPYII, «MeTalbl MOOOYHBIX MOATPYIII.

XUMUA U )KU3Hb.

Ponps xumuu B obecrieueHnn yCTOMYMBOTO pa3BUTHS yesoBeuecTBa. [IoHsATHE 0 HAYYHBIX METOAaX
MMO3HAHUS U METOJOJIOTUH HAYYHOTO HCCieNoBaHus. HaydHbie TPUHIIMIIBI OPraHU3allid XUMUYECKOTO
Mpou3BOJCTBA. [IpOMBINIIIEHHBIE CMOCOOBI  TIOJIYYCHHMsS] BaXKHEMIIMX BEIIECTB (HAa TIpUMEpe
MIPOM3BOJICTBA aMMHAaKa, CEpHOM KUCIIOTHI, MeTaHoJa). [[poMbIIIeHHBIE CITOCOOBI MOJTYYEHHUS] METAIIIIOB
U CIUIaBOB. XHMMHYECKOE€ 3arps3HEHHE OKpYyKallled cpeapl W ero mnocieactBus. Poiab xumum B
00€ecTeueHNH YHEPTETHIECKON 0€30MacHOCTH.

XumMusg ¥ 310poBbe yenoBeka. JlekapcTBeHHble cpeacTBa. llpaBuia  MCHosb30BaHUS
JIEKapCTBEHHBIX MpemnapaToB. Poibk XuMun B pa3BUTHU MEAUITUHBL.

XUMHUS THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBble A00aBKU. Ponb xumuu B obecrnieueHUU
MUIIEBOM 6€30MacHOCTH.

Kocmernueckue wu mapdromepHble cpeactBa. beiTtoBas xumwus. [lpaBuma Ge3omacHOTo
WCI0JIb30BAHUS MTPenapaToB ObITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEITBCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).

XuMHUs B CeNbCKOM X03siiicTBe. Opranndyeckue 1 MUHEpaJIbHbIE YA00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPAcKH, CTEKIO, KepaMuka. Marepuansl ais
anekTpoHuKu. HanoTexHonoruu.

Pacuérnebie 3amaum.

Pacuérbl: Macchl BemecTBa Wik 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe UITU
00BEMY OJHOTO U3 YYAaCTBYIOIIMX B pPEAKIMH BELIECTB, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MIPOJIYKTOB PEaKIMH, €CIM OJHO U3 BEIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJMYEeCTBa BEUIECTBA)
MPOJYKTa pEaKIMH, €CIU OJHO M3 BEILECTB JAHO B BUJE PacTBOpa C ONpeneiIEHHON MaccoBOM JoJei
PacTBOPEHHOrO BELIECTBA, MACCOBOM JOJM M MOJIIPHOM KOHLIEHTpAllMM BELIECTBA B PACTBOpE, AOJIU
BBIX0/1a MTPOJIYKTA PEAKLIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzamnusi MeXIpeIMeTHBIX CBs3ed MpU HM3y4eHHH oOIIell U HeopraHudecko xumuu B 11
KJIacCe OCYILECTBISETCS uepe3 HCMOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaKk M
MOHSATUN, IPUHATHIX B OTAEJBbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBeHHO-HAYYHbIE TOHSTHS: SBJICHHE, HAy4yHBIH (DaKkT, rumores3a, TEOpHUs, 3aKOH,
aHallu3, CHHTE3, KJIacCU(UKalUs, MEePUOTUIHOCTh, HAOIIOJeHHE, U3MEPEHUEe, YKCIIEPUMEHT, MOJIENb,
MO/JIETUPOBAHHUE.

®dusnka: mMarepusi, MUKPOMHUDP, MAaKpOMUP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, MU30TOIIbI,
pPaMOaKTUBHOCTh, MOJIEKYJa, DHEPreTHUECKUH YpOBEHb, BEIIECTBO, Telo, OOBEM, arperaTHoe
COCTOSTHUE BEIECTBA, WICANBHBIM Ta3, (U3NYEeCKHe BEIMYWHBI, C€IWHUIBI W3MEPEHHs, CKOPOCTb,
SHEPrHusi, Macca.




Buosorus: kierka, opranusM, 3KocucTeMa, ouocgepa, MeTaboIM3M, MAKPO- U MUKPOAIIEMEHTHI,
O€JKH, KUPBI, YIIIEBOAbI, HYKICUHOBBIE KHCIOTHI, (PEPMEHTBI, TOPMOHBI, KDYTOBOPOT BEIIECTB U MOTOK
SHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKas MPOMBIIIJICHHOCTh, METAJUIYPTUs, CTPOUTEIbHbIE MaTepHabl,
CENIbCKOXO3SCTBEHHOE ~ NPOM3BOJACTBO,  MHUINEBas  IPOMBIIUICHHOCTh,  (papmalneBTHYeCKas
MPOMBIIIICHHOCTh, MPOW3BOJCTBO KOCMETHYECKHX IPENapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEepHAJIOB, AIEKTPOHHAS IPOMBIIUICHHOCTh, HAHOTEXHOJIOT HH.




IUDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA  IIPOTPAMMLBI II0 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

B cootBercTBUH C CUCTCMHO-ACATCIIbHOCTHBIM IIOAXOJ0M B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHHS MpeaMera «XHMHs» Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUS BBIICICHBI CIICIYIOIIHC
COCTABJISIFOIIME: OCO3HAHHE OOYYAIONIMMUCA POCCUMCKON TpakIaHCKOM UIACHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEJIBHOCTH M CaMOOIPEACICHUIO; HaJUYhMe MOTHBALIMM K OOYYCHHUIO;
TOTOBHOCTb U CIIOCOOHOCTH 00Y4aIOLIMXCSI PyKOBOJICTBOBATHCS NMPUHATHIMU B OOIIECTBE IIPaBUIIaMU U
HOpMaMU NOBCACHUA, HATMYMUC TPAaBOCO3HAHM, 9KOJIOTHYECKOH KYJIbTYPBI; CIIOCOOHOCThL CTAaBUTh neim
" CTPOUTH )KU3HCHHBIC I1IJIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOEHUS NpeAMeTa «XUMUS» OTpa)xaroT c(POPMHUPOBAHHOCTH OMbBITA
MO3HABATEIPHOM M  MPAKTHYECKOW JIEATETHHOCTH OOyYaromMXcsi B  TMPOIECCE  peaTu3aluu
00pa3zoBaTeIbHON e TEILHOCTH.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUS NpeAMeTa «XUMUS» OTpa)xaroT c(OPMHUPOBAHHOCTH OIMbBITA
MMO3HABATEIPHOM H  TMPAKTHYECKOW JIEATETHHOCTH OOyYaromMXcsi B TPOIECCE  peaTu3alluu
00pa3zoBaTeNbHON JEATEIHHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YYaIOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX IIPAaB M 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
U IIPaBOIOPSIKY;

MPEACTABJICHUS O COLMAIBHBIX HOPMaXxX U MpaBUjIaX MEXIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOI MEATENbHOCTH MpPH CO3JAaHUHM Y4YEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MMO03HABATENbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBl JAPYrux Hpu
aHaJIM3€e pa3JINYHbIX BUJOB YUeOHOM e TEIbHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K HICTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEUYECTBEHHON XUMUU;

YBKEHUS K IPOLECCY TBOPUECTBA B OOJACTH TEOPHH M MPAKTUYECKOTO MPUIIOKEHHS XHUMUH,
OCO3HAHUS TOrO, YTO JaHHbIE HAayKH €CTh pEe3yJabTaT JUIMTEIbHBIX HAONIOAEHUN, KPOTOTIMBBIX
JKCIIEPUMEHTAIIBHBIX [IOUCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABaTebHBIX MOTHUBOB B MOJYYEHHH M TMOCIEAYIOIIEM aHanu3e MHGOpMaluu o
MepeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYallMH, CBSI3aHHbIE C XUMHUYECKHUMH SBJICHUSMHU, M TNPUHUMATDH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTU OLICHMBaTh CBOE IMOBEJIEHUWE M TMIOCTYIIKM CBOUX TOBapulle ¢ NO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

4) popMupOBaHNS KYJIBTYPHI 310POBb:

MOHUMAaHMS [EHHOCTeH 370poBOro W Oe3omacHOro oOpa3a JKHU3HHM, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofieHns MpaBuil 6e30MacHOro oOpalleHus: ¢ BeUleCTBaMHU B OBITY, MOBCEAHEBHON KU3HU, B
TPYJAOBOM AESTEIBHOCTH;

MMOHUMAaHUS [EHHOCTU TPaBHJ HWHIWBUIYATHHOTO U KOJJIEKTUBHOTO O€30MAacHOTO TMOBEIEHUS B
CUTYALMSIX, YTPOKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCNEACTBHA U HENPUSATHS BPEIHBIX MPHUBBIUEK (YIIOTPEOTCHUS aTKOTOJIA,
HapKOTUKOB, KypeHHUs1);

5) Tpy10BOr0 BOCIIUTAHUA:




KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B y4eOHO-HMCCIIE0BATEIILCKOM IeITENbHOCTH, 00IIECTBEHHO
II0JIE3HOM, TBOPUYECKON U IPYIUX BUJAX JAESITEIBbHOCTH;

YCTaHOBKM Ha aKTHBHOE yYacCTHE B PELICHUM IIPAKTHUUECKUX 3a]a4 COLMAIBLHONW HalpaBICHHOCTU
(B pamKax CBOEro KJjacca, IIKOJIbl);

MHTEepeca K MPAKTHUYECKOMY M3YYEHHUIO MPO(eccHil pa3iuyHOTrO poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHUSI IPEIMETHBIX 3HaHUH 110 XUMMUH;

YBa)XEHUSI K TPy, JIOISM TPya U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HMHJAMBMIyaJbHOH TpaekTopuu oOpa3oBaHMs, Oymylien
npodeccun M peanu3ald COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOoCcOOHOCTEH K XMMHHU, HHTEPECOB U TIOTPEOHOCTEH 001I1ecTBa;

6) 3x0/10rNUecKoro BOCNMTAHUA:

9KOJIOTMYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K IMPUPOJIe KaK UCTOUHUKY CYIIECTBOBAHUS KU3HU
Ha 3emie;

MOHUMAaHMs TJ00AIbHOIO XapakTepa 3KOJOTWYECKHX Npo0sieM, BIUSHUS 3KOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLMAIIBHOU CPEIIbI;

OCO3HAHUS HEOOXOJAMMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XUMHUU JUIsl PELIEHUs BOIPOCOB
PaIMOHaIBLHOTO MPUPOAOIONB30BAHNUS;

AKTUBHOTO HENPUITHUS IEHWCTBUM, NMPUHOCIIINX BPEA OKPYKAIOIIEH MPUPOJHON Cpene, YMEHHs
MIPOrHO3UPOBATh HEOIArOMPUITHBIE AKOJIOTUYECKUE MOCIEACTBHS MNPEAIPUHUMAEMBIX NEHCTBUM U
MpeoTBpallaTh UX;

HaJIM4Yus Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHMS, 3KOJOTHYECKOW KYyJIbTYpbl, OIBITA
NEeSITENbHOCTH 3KOJIOTHYECKOW HAaIPaBJIEHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS UMHU B MO3HABATEIbHOM,
KOMMYHHMKAaTUBHOM M COLHUAIbHONW MpaKTHUKE, CIHOCOOHOCTH W YMEHHUS AaKTHMBHO MPOTHBOCTOSITH
UJIC0JIOTUH XeMo(oOouu;

7) UEHHOCTH HAYYHOI0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOMN
MIPaKTHKU;

MMOHUMAaHU cielu(UKY XUMUU KaK HaAyKH, OCO3HaHUs €€ posid B (JOPMUPOBAHUU PALIUOHAIIEHOTO
HAayYHOTO MBIIUICHUS, CO3[JaHUH IIEIOCTHOTO MPEJCTaBICHUS 00 OKPY)KaIoleM MHUpE KaK O €IUHCTBE
MPUPOJBI U YeNIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUU MpoOJIeM COXpaHEHHs
MIPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYUMOCTHM XHMHUU JUIS COBPEMEHHOM IMBWJIM3aLUU: B €€
T'yMaHUCTHYECKOW HAIIPaBJICEHHOCTH U BaKHOU POJIM B CO3/IaHUU HOBOW 0a3bl MaTepUaIbHOM KYIbTYpHI,
B peLICHUH TTI00aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, IHEPIeTUUECKOM,
MUIIEBOM M SKOJIOTHMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CIIEYEHUN YCIOBHUM YCHEIIHOTO
TpyJa U SKOJOTHYeCKH KOM(DOPTHOH KM3HH KaXKIOTO YieHa 00IecTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: IOHUMaHUs CYIIHOCTH METOJIOB MO3HAHMS, UCTIOIB3YEMbIX
B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTHU HMCIOJIb30BATh MOJy4yaeMble 3HAHUA 7Sl aHaIN3a U OOBSICHEHUS
SBJICHUHM OKPY)KAIOIIEr0 MHpa M NMPOUCXOAAIIMX B HEM M3MEHEHUH, YMEHHUs JelaTb 00OCHOBAHHBIE
3aKIIIOYEHUS] Ha OCHOBE Hay4yHBIX ()aKTOB M HMMEIOIIMXCS JAHHBIX C IENbIO MOJTy4eHHs JOCTOBEPHBIX
BBIBOJIOB;

CMOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BAaTh XWMHUYECKHWE 3HAHUS /s pellieHus npoOieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

UHTEpPECca K MO3HAHUIO, UCCIIEN0BATEIBCKON IEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEphIBHOMY 00pa30BaHMIO U CaMOOOPA30BaHMIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HaHUH 110 XMMHHU B COOTBETCTBHH C )KMU3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax NpodhecCHOHATBLHON eI TeTbHOCTH.




METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3yinbTaThl OCBOCHUS MPOrpaMMbl IO XMMHUHM Ha YpOBHE CpPEAHEro oO0Iero
00pa3oBaHUs BKIIOYAOT:

3HAYUMBIC JJIS q)OpMI/IpOBaHI/IS'I MHPOBO33PCHUA O6yanOIJ_[I/IXCSI MCKIUCHUITIIIMHAPHBIC
(Mex1npeaMEeTHbIE) OOIEeHAYyYHbIE HOHSATHS, OTPAXKAIOIIHUE LEIOCTHOCTh HAayYHOW KapTUHBI MUpa U
CHeHI/I(bI/IKy MCTOAOB ITO3HAHMs, UCIIOJIB3YCMbIX B €CCTCCTBCHHBIX HayKaX (MaTCpI/IFI, BCIICCTBO, DHCPIHA,
SIBJICHUE, IPOIECC, CUCTeMa, HAy4HBIH (DaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHS,
UCCIICIOBaHUE, HAOIIOICHHE, I3MEPEHHUE, IKCIICPUMEHT U APYTHUe);

YHUBEpCcaJbHble Yy4yeOHbIE JEMCTBHS (IIO3HABATENIbHbIE, KOMMYHHMKATHBHBIEC, DPETYJISTHUBHBIE),
obecnieunBaroiue ¢GopMupoBaHue (YHKIIMOHATHLHOM T'PaMOTHOCTH M COLMAIBLHON KOMIETEHITUU
00yJaroImXxcs;

CIOCOOHOCTh oOyuaromuxcs HCII0JIB30BATh OCBOCHHBIE MEKIUCLUIIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHMS U YHUBEpCAJIbHbIE yuyeOHbIE NEHCTBUS B MO3HABATEJIBHON M COLMANBHOMN
IIPaKTHKE.

MeranpeaMeTHbIe  pe3yabTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCAJIbHBIMHU  Y4eOHBIMU
MO3HABATENbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JEHCTBUSMH.

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS

1) 6a3oBble JorMUecKHUe AeHcTBUSI:

CaMOCTOSITEIPHO  (OPMYJIUPOBATH H  aKTyaJIM3UpOBaTh MpoOieMy, paccMarpuBaTh €€
BCECTOPOHHE;

OTIPENENIATh LENN JeATEIBLHOCTH, 3a7aBas MmapaMeTpbl U KPUTEPUH UX JOCTHXKCHHS, COOTHOCHUTh
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU IEJISIMU;

WCIIOJIhb30BaTh MIPU OCBOCHUU 3HAHHWHA MPUEMBI JIOTHYECKOTO MBIIIICHUS: BBIJCIATh XapaKTEPHbBIC
MPU3HAKK TIOHSATUH W YCTAHABJIMBATh UX B3aMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIIME TIOHITHS IS
O0OBSICHEHUS OTJICITBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(UKAIIMU BEIIECTB U XUMUUYECKUX PEAKITUH;

yCTaHaBJIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY U3YYaeMbIMU SIBJICHUSMU,

CTPOHUTH JIOTHYECKHE PACCYKACHHS (MHAYKTUBHBIC, JICTyKTUBHBIC, IO aHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PAaCCMaTPUBAEMBIX SBJIICHUSX, (OPMYJIHPOBATH BBHIBOABI M
3aKJIIOUEHUS;

MIPUMEHSTH B MIPOIECCE MO3HAHUS HCIOIb3yeMbIe B XMMHUHM CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJCIBHBIC MPEACTABICHUS — XUMUYCCKUN 3HAK (CMMBOJI) 2JIEMEHTA, XUMHUYECKas
dbopmMmyna, ypaBHEHHE XHMHUYECKON peakuuu — TpH pEIIeHUH Y4eOHBIX [O3HABATENbHBIX U
MPAaKTUYECKHX 3a/1a4, IPUMEHSATh Ha3BaHHbBIC MOJICIIbHBIC ITPEACTABICHHS IS BBISIBJICHHS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUECKUX PEAKLIUU.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE HeHCTBHS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOT'O IMO3HAHMS BEIIECTB U XUMHUYECKUX PEaKLIU;

dbopMynUpoBaTh LENH U 33[]a4i UCCIIEOBaHUS, UCIIOIh30BaTh MMOCTABIEHHBIE H CAMOCTOSITENHLHO
chopMynupOBaHHBIE BOMPOCHl B KadecTBE HHCTPYMEHTA IMO3HAHWS M OCHOBBI ISl (hOPMUPOBAHUS
TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKJICHHUIA;

BJIAJIETh HABBIKAMU  CAMOCTOSITEJIbHOTO  IUIAHUPOBAaHUS W TMPOBEACHUS  YUYEHUUYECKUX
AKCMEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUS HaOMIOAaTh 3a XOJOM TpOIecca, CaMOCTOSITENBEHO
MIPOTHO3UPOBATH €ro pe3yibTar, GopMyIHpoBaThH 0000IIEHUS U BHIBOIBI OTHOCUTEIHHO TIOCTOBEPHOCTH
pE3yIbTaTOB HCCIEA0BAHUS, COCTABISATH 000CHOBAHHBIN OTUET O MPOJIeIaHHON paboTe;

MpHOOpETaTh OMBIT YYCHHUUECKOW HCCIIEeNOBATENIbCKONW M MPOEKTHOM AEATeIhbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHHOMY TOWCKY METOJOB PEIICHUs MPAKTUYECKUX 3ajad,
MMPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHMSI.




3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HCTOYHHKAX WHGpOpMaIMu (HAyYHO-TIOMYJspHAs JUTEeparypa
XHMHUYECKOTO COJIEpyKaHUs, CIIPaBOYHbIE T0coOus1, pecypcsl HTepHeTa), aHaIM3upOBaTh HHPOPMALIUIO
pa3NUYHBIX BUAOB H (OpPM TMPEICTABICHHS, KPUTHYECKH OICHMBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUYNBOCTD;

(bopMyIHpOBATh 3aPOCHl ¥ PUMEHSATH Pa3IMYHbIE METOAbI IIPU MOUCKE U 0TOOpe MHpOpMaLnH,
HEOO0XOAMMOM 715l BBITIOJTHEHHS yIeOHBIX 3a/1a4 OTIPEACIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUA WH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BBIOMpATh ONTUMANbHYIO (opMmy mpenacraBieHus HHPOpPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIpYTHE);

WCIO0JIb30BAaTh HAYYHBIN SI3bIK B KauecTBE CpeACTBa MpH paboTe ¢ XUMHUYECKOW MH(popMaluei:
MPUMEHATh MEXIpeaIMeTHble ((pU3nYecKkue U MaTeMaTH4eCcKHe) 3HAKM W CUMBOJIBI, (POPMYIHI,
ab0peBHaTypbl, HOMEHKJIATYPY; UCIOJIb30BAaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

3a/1aBaTh BOTIPOCHI TI0 CYIIECTBY 00CYKIa€MOM TEMBbI B X0JI€ TUAJIOTa U/UIH TUCKYCCHH,
BBICKA3bIBATh WU, OPMYIIUPOBATH CBOU MPEIOKEHUS OTHOCUTEITLHO BBITIOJTHEHUS MTPEATI0KEHHOM
3a/1auu;

BBICTYNaTh C TMpEe3eHTaluell pe3yabTaTOB IO3HABATENBHOM JESATENIbHOCTH, MOJy4YEHHBIX
CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHUKAMU TMPU BBIIIOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTa,
MPaKTUYECKOH paboThl MO HCCIEIOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB, pealH3alUu Yy4eOHOTrO
mpoekTa, M (opMyIHpoBaTh BBIBOJABI [0 pe3yiabTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM
COTJIACOBAHUS MO3UIMM B X0J1e 00CYXACHUS U 0OMEHAa MHEHHUSIMH.

PeryasiTuBHble YHHBepPcaJibHbIe YUeOHbIe 1eCTBHS:

CaMOCTOSTEJIBHO IUIAHUPOBaTb M OCYLIECTBIATh CBOIO II03HABATEJIbHYIO JI€ATEIBHOCTD,
ompenenss €€ LeJM W 3aJauyd, KOHTPOJIMPOBaTb M IO Mepe HEoOXOJMMOCTH KOPPEKTHPOBAThH
IIpe/UIaraeMblii aITOPUTM JEUCTBUI NPU BBHIOJIHEHUH YUE€OHBIX U UCCIIE0BATENbCKUX 3aJ]ay, BBIOMpATh
HaunOosiee 3(PPeKTUBHBIN cr1ocod MX peleHus ¢ ydéToM IOJY4YEeHHUs HOBBIX 3HAHUH O BEIIECTBaX U
XUMUYECKUX PEAKLHUAX; OCYILECTBIATh CAMOKOHTpPOJb JEATEIHOCTH HAa OCHOBE camMoOaHalu3a U
CaMOOLIEHKH.

NPEJMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl OCBOSHHUS MPOTPAaMMBbI 110 XUMHUH Ha YrIIyOJEHHOM YpOBHE Ha YpOBHE
cpeaHero oOmero o0pa3oBaHMs BKIOYAIOT cneuupuyeckue aias ydeOHOro mnpeamera «XUMHsD»
Hay4HbIe 3HaHMSA, YMEHHsS M CIIOCOOBI JEHCTBHI MO OCBOCHHUIO, MHTEPIPETALUU M MPEoOpa30OBaHUIO
3HAHWUM, BHUJBl ACATEIBHOCTU IO INOJYYEHHI0 HOBOTO 3HAHMS M IPHUMEHEHUIO 3HAaHWM B Pa3IMUYHBIX
y4eOHBIX CUTYyallUsX, @ TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX C XUMHeN. B mporpamme
10 XMMUU NPEAMETHBIE PE3YJIbTAThl IPEACTABIIEHBI 110 TOJ1aM U3yUEHHUS.




10 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOCHHS Kypca «OpraHnyeckasi XuMUsD OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUNA: O MECTE M 3HAUCHHH OPraHWYECKOH XUMHUHU B CHCTEME
€CTeCTBEHHBIX HayK M €€ pOJM B 0OECHEeUeHHHM YCTOMYMBOTO pa3BUTHs YEOBEUECTBA B PELICHUU
npoOsieM HKOJOTMYECKOW, JHEPreTHYECKOW W MHINEBOM Oe30MacHOCTH, B Pa3BUTHU MEAMULIMHBI,
CO3/IaHMM HOBBIX MAaTEpPHaJOB, HOBBIX HCTOYHHUKOB DJHEPrHH, B OOECIEYCHHWU PAMOHAIBLHOTO
MPUPOJIOTIONIF30BAHNSA, B ()OPMHPOBAHUM MHPOBO33PEHUS M OOMICH KyJIbTYpHl YENOBEKa, a TaKkKe
HKOJIOTUIECKHA 0O0CHOBAHHOTO OTHOIIEHHSI K CBOEMY 37I0POBBIO M TIPHPOTHON CPEAE;

BJIQJICHUE CHCTEMOU XMMHUYECKHX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOTIOJIATAIONIUE MOHITUS —
XAMHUUYECKHI 3JIEMEHT, aToOM, SAPO U JJICKTPOHHas 000JoYKa aroma, S-, P-, d-aTOMHBbIE OpOUTAIH,
OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aTOMa, TMOPHIU3AIMs aTOMHBIX OpOWTajeld, MOH, MOJIEKyJa,
BaJICHTHOCTB, AJIEKTPOOTPHUIIATEILHOCTh, CTENEHh OKHCJICHHS, XMUMUYECKas CBs3b, MOJb, MOJISIPHAS
Macca, MOJIAPHBIH OOBEM, YIIIEpOTHBINH CKeleT, (GYHKIMOHAJIbHAS TPYIA, PaguKall, CTPYKTYpHBIE
dopmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEIETHBIC), N30MEPHUS CTPYKTYpPHAs M IMPOCTPAHCTBEHHAS
(reoMeTrpuyecKas, ONTUYECKast), H30MEPHI, TOMOJIOTHIECKUHN PSIJl, TOMOJIOTH, YTIIEBOIOPOIBI, KHCIOPO/I-
MW a30TCOJEpKallie OpraHWYeCKHe COCIUHEHHS, MOHOMEp, TIOJIMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS; TEOpUH, 3aKOHbI (mepuoauueckuil 3akoH JI. VM. Menneneesa,
TEOpUs CTPOECHUS OpraHnyeckrx BemecTts A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHHS U MPEBPAIICHUS SHEPTHH TPU XUMHYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHIA
S3BIK  XMMHH, MHPOBO33PEHUYECKHE 3HAHUS, JIeKAllNe B OCHOBE IOHWMAaHHS TNPUYMHHOCTH H
CHCTEMHOCTH XUMHUYECKUX SIBICHHWW; TPEACTABICHUS O MEXaHHW3MaxX XHUMHUYECKHX pPEaKIny,
TEPMOJAMHAMHYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSAX HX INPOTEKAaHHSA, O B3aUMHOM BIIMSHUHU
aTOMOB W TPYIIII aTOMOB B MOJIEKYyJaX (MHIYKTUBHBIM W Me30MepHbIN 3(dekThi, opueHtantsl | u Il
poJa); (pakrosornyeckue CBEIECHUS O CBOMCTBAX, COCTABE, MOJYYEHUU U OE€30IIaCHOM HCIOJIb30BaHUU
BAOXHEHWIIMX OPraHMYECKMX BELIECTB B OBITY M MNPAKTHUECKOW MAESITEIbHOCTH YEIOBEKa, OOIIMX
Hay4HbIX IPUHIUIIAX XUMUYECKOTO MPOU3BOJCTBA (Ha IMpUMeEpe MPOU3BOJCTBA METAHOIA, IEPepabOTKU
Hetn);

C(OPMHPOBAHHOCTh YMEHMI: BBISABIATH XapaKTE€pHbIE MPU3HAKM IOHATUH, yCTaHABIUBATh HUX
B3aMMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIME IIOHATHUS IPU ONMUCAHUU COCTaBa, CTPOEHMS U CBOMCTB
OpPraHUYeCKUX COCTUHEHUH;

c(OPMHUPOBAHHOCTb YMEHHIA:

UCIOJb30BATh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTABJICHHUS MOJIEKYISAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKHUX BEIECTB;

COCTaBJIATh YPAaBHEHUS XUMHMUYECKMX PpEaKIUil W PpacKpbIBaThb WX CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBMTENbHBIX pEAaKIMi IOCPEICTBOM COCTaBJIECHUS 3JEKTPOHHOro OajaHca 3TUX peakuuil,
peakuuii HOHHOro 0OMeHa ITyTEM COCTABJICHHS UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHHIA;

W3rOTaBIMBATH MOJEIU MOJIEKYJI OPraHMYECKUX BEIECTB /ISl MIUIIOCTPALUMN MX XUMHUYECKOTo U
IIPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUH: YCTAaHABJIMBAaTh MPUHAIICKHOCTh M3YUYEHHBIX OPraHUYECKUX
BEIIECTB 0 MX COCTAaBy M CTPOEHHUIO K OMNpPENeIEHHOMY KIacCy/TpyIlIe COEIWHEHWH, JaBaTb UM
Ha3BaHus Mo cucremarnyeckoi HomeHkiarype (IUPAC) u npuBoauTh TpUBHANbHBIE Ha3BaHUA VIS
OTJENBHBIX TpEACTaBUTENCH OpraHMYecKMX BeLIECTB (STHJIEH, aleTUJIeH, TOJIYyoJ, TJIMILEPHUH,
STUJICHIJIMKONb, (eHoN, (QopManblIeruy, ameTalbJeruj, aleToH, MypaBbUHas KHCIIOTa, YKCyCHas
KHCJIOTa, CTEApUHOBAsI, OJIEMHOBAs, MaJbMUTHHOBAS KHMCIOTHI, INIMLUH, aJlaHUH, MalbTo3a, (QPyKTO3a,
aHWJIMH, JUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJ U IpYTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEIEATh BUJl XUMHUECKONW CBS3M B OPraHUYECKUX COCTUHEHUSIX
(KoBaJIeHTHAs! M HOHHAS CBS3b, G- U M-CBsI3b, BOJIOPOIHAS CBS3b);

C(OPMHPOBAHHOCTh YMEHUS NPUMEHSTH MOJIO0XXEHUS TEOPUH CTPOCHHUS OPraHHMYECKUX BEIIECTB
A. M. BytnepoBa a5t 00bsCHEHHsI 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHUS;




c(OPMHUPOBAHHOCTh YMEHUU XapaKTEpU30BaTh COCTAB, CTPOEHHE, (PU3NYECKHE M XUMUYECKHE
CBOMCTBA THIIMYHBIX IPEACTABUTENEH pa3IMYHBIX KJIACCOB OPraHUYECKHUX BEILECTB: aJIKaHOB,
LUKIOAJIIKAHOB, AJKEHOB, aJKAaJUEHOB, QJIKUHOB, apOMAaTUYECKUX YIJIEBOJOPOJOB, CIHUPTOB,
QJIBJICTHJIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX M CIOKHBIX A3(UPOB, )KUPOB, HUTPOCOSAUHECHUHN 1
aMUHOB, AaMUHOKHUCIJIOT, O€JIKOB, YIJIEBOJOB (MOHO-, IU- U IIOJUCAXapuJoB), WIUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXKAY HHUMH YPaBHEHMSIMH COOTBETCTBYIOIIMX XHMHUUYECKHX PpEaKIHil ¢
WCIIOJIb30BAHNUEM CTPYKTYPHBIX (hOPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHS TIOATBEPKIATh Ha KOHKPETHBIX MPUMEPAX XapaKTep 3aBHCHMOCTH
PEaKIMOHHON CTIOCOOHOCTH OPraHUYECKUX COSAMHEHUN OT KPaTHOCTHU M THIA KOBAJIEHTHOU CBSI3M (G- U
T-CBSI31), B3AUMHOIO BJIMSIHUSL aTOMOB U IPYIII aTOMOB B MOJIEKYJax;

c(OpMHUPOBAHHOCTh YMEHHUSl XapaKT€PU30BaTh HCTOYHUKHU YIJIEBOJAOPOJHOTO ChIpbs (HE(DTH,
INPUPOJHBIN Ta3, Yroib), CIOCOOBI €ro MepepadoTKM M MPAKTUYECKOE IPUMEHEHHE IPOJIYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh BJIa/IEHUSI CUCTEMOW 3HAHUWA O €CTECTBEHHO-HAyYHBIX METOJIaX MO3HAHUS —
HaOIOICHUN, M3MEPEHHH, MOJEIUPOBAHUM, JKCIEPUMEHTE (pPEaJlbHOM M MBICIEHHOM) M YMEHUS
MIPUMEHSATH 9TH 3HAHUS,;

c(OpPMUPOBAHHOCTh YMEHUSI MPUMEHSITh OCHOBHBIE OINEPALMHU MBICIUTEIBHON JESITEIbHOCTH —
aHaJIU3 M CHUHTE3, CpaBHEHHE, 00O0OIIeHHEe, CHUCTEeMATH3allhio, BBISBIEHHE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JIJISl U3YYEHHUS CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIMIL;

c(hOpMUPOBAHHOCTh YMEHHH: BBISBIATH B3aUMOCBSI3b XHMHUYECKHX 3HAHUW C TOHATUSIMHU U
MIPE/ICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAayYHBIX IMpPEIMETOB Jjs 0oJjiee OCO3HAHHOIO MOHUMAaHUS
CYIIHOCTH MAaTEpUaJIbHOTO €JUHCTBA MUPA, UCIIOJIb30BATh CUCTEMHBIE 3HAHUS IO OPraHUYECKON XUMHUH
U1 0OBSCHEHHUS U MPOTHO3UPOBAHNUS SABJICHUHN, UMEIOUINX €CTECTBEHHO-HAYUYHYIO IIPUPOLY;

c(OpPMUPOBAHHOCTh YMEHHUMN: MPOBOJIUTH PacuéThl MO XUMHUYECKUM (GopMysiaM U YpaBHEHUSM
XMMHUYECKUX pEeaKkUUi C HCIOJIb30BaHMEM (M3UYECKUX BETUYMH (Macca, 00bEM ra3oB, KOJIUYECTBO
BEIECTBA), XapaKTEPU3YIOUIUX BEHIECTBA C KOJUYECTBEHHOU CTOPOHBI: PacyEThl MO HAXOXKIACHUIO
XMUMHYECKON (QOpMYNbl BEIIeCTBA IO W3BECTHBIM MACCOBBIM JOJSIM XHMHYECKUX DIIEMEHTOB,
MPOJIyKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIECTB;

cOpMUPOBAHHOCTh YMEHHUW: MPOTHO3UPOBATH, AHAJIM3UPOBATh M OLIEHUBATH C MO3ULUN
9KOJIOTMYECKOi 0e30MmacHOCTH MOCJEICTBUS OBITOBOW M MPOU3BOJICTBEHHOM NESATENLHOCTH YENIOBEKa,
CBSI3aHHOM C IepepabdOTKON BEIIECTB, MCIOIb30BATh MMOJTYYECHHbIC 3HAHUS JUISl MPUHATHS FPAMOTHBIX
pelIeHuii mpoOsieM B CUTYAIUSIX, CBSI3aHHBIX C XUMUEI;

cOpPMUPOBAHHOCTh YMEHHI: CAMOCTOSTENBHO IUIAHUPOBATH M MPOBOJAUTH XUMHUYECKUI
OKCIEPUMEHT (IOJIyYeHHE M U3Yy4EHHE CBOMCTB OPraHUYECKUX BEIIECTB, KAYCCTBEHHBIE PEAKIUU
YIIEBOJOPOJOB PaA3JIMYHBIX KJIACCOB M KHCIOPOACOJAEPKAIIMX OpPraHMYECKUX BEIIECTB, PELICHUE
SKCIEPUMEHTAJbHBIX 3a/ad [0 PACMO3HABAaHMIO OPraHUYEeCKHX BEIIECTB) C COONIOJICHUEM IIPaBUI
Oe3omacHOTO OOpallleHus ¢ BELIECTBAMHU U J1a0OpaTOpHBIM 00O0pydOBaHHEM, (OPMYIHPOBAThH LENb
UCCIIEIOBAHUS, MPEACTABIATh B Pa3INYHON (QopMe pe3ylnbTaThl SKCIEPUMEHTa, aHAIU3UPOBATH U
OLIEHUBATh UX JI0CTOBEPHOCTD;

Cc(OPMHUPOBAHHOCTb YMEHHIA:

coOuoaTh MpaBUia HKOJOTHYECKH 11eJIecO00pa3HOro TMOBEAEHHS B ObITY U TPYHAOBOM
NESATENBHOCTH B LIETSAX COXPAHEHUsSI CBOETO 3/10POBbS, OKPYXKAIOIIEH MPUPOJAHON CPelbl U JOCTUKEHUS
€€ yCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OMNACHOCTh TOKCHYECKOTO JECWCTBUS Ha JKUBbIE OPraHU3Mbl ONpPENEIEHHBIX
OpraHMYECKUX BEUIECTB, NOHUMas cMbIci nokaszatens [1JIK;

aHAIIM3UPOBATH 11EJIECO00PA3HOCTh MPUMEHEHHUS OPTaHNYECKUX BEIIECTB B IPOMBIIUICHHOCTH U B
OBITY C TOUKH 3pEHUSI COOTHOIIICHHS PUCK-TI0JIB3a;

chOpPMHUPOBAHHOCTh ~ YMEHUH:  OCYIIECTBIATH  II€JICHANPABIECHHBIA TMOUCK  XHUMHYECKON
nH(OPMALIUY B PA3TUYHBIX UCTOYHHUKAX (HaydHas W yueOHO-Hay4dHas JUTepaTypa, CPeICTBa MacCOBOM




uHpopmanuu, HVHTEpHET u [pyrue), KPUTHYECKH aHAIM3UPOBATH XUMUYECKYI0 WH(POpPMAIHIO,
nepepabaTbIBaTh €€ U UCIOJIB30BATh B COOTBETCTBHHM C IIOCTABICHHON YUeOHOM 3a1a4ei.

11 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOSHHS Kypca «O0Iast 1 HeopraHHuecKasi XUMHsD OTPaXKaroT:

c(OPMHUPOBAHHOCTH TPEICTABICHUI: O MaTepUAIHLHOM €IUHCTBE MHpA, 3aKOHOMEPHOCTAX U
[I03HABAEMOCTH SIBJIEHUW MPUPOJIBl, O MECTE U 3HAYEHUM XUMHH B CUCTEME €CTECTBEHHBIX HAYK U €&
pou B 00€CreYeHNH yCTOWYMBOTO Pa3BUTHS, B PEIICHUH MPOOIEM 3KOJIOTHYECKOH, SHEPTETHIECKOH U
MUIIEBOM 0€30MacCHOCTH, B Pa3sBUTUU MEIULMHBI, CO3/aHUU HOBBIX MaTE€pHUaJiOB, HOBBIX MCTOYHHUKOB
SHEPTHHU, B 00ECIEUYECHUH PALMOHAIBHOTO TPUPOIOTIONF30BaHuUs, B (DOPMUPOBAHUN MHUPOBO33PCHUS U
oOw1eil KyJbTyphl 4EJIOBEKA, a TAKXKE IKOJIOTMUECKH 0O0CHOBAHHOTO OTHOLIEHHS K CBOEMY 370POBBIO U
MPUPOIHON Cpee;

BJIQJICHUE CUCTEMOW XMMHYECKUX 3HAHUU, KOTOpas BKIIIOYAET: OCHOBOIOJArarouiie MOHATUS —
XUMHUECKHI DJIEMEHT, aToM, SJpO aToMa, M30TOIbI, IEKTPOHHAs 000JI0YKa atoMma, S-, p-, d-aToMHbIC
opOHUTaM, OCHOBHOE M BO30YKJIEHHOE COCTOSIHMS aTroma, TrMOpuau3alus aTOMHBIX OpOWTainel, HoH,
MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULATENIHOCTb, CTENEHb OKHUCIEHUS, XHMHUYECKas CBA3b
(KoBajieHTHasi, HMOHHAasA, MeTaJNIM4yecKas, BOJOPOJHAsA), KpHUCTAJUIMYECKash peméTka, XUMHYecKas
peakuusi, pacTBOp, OAJIEKTPOJUTHI, HEDJIEKTPOJUTHI, OSIEKTPOJIUTHUECKas IUCCOLMALMS, CTENEeHb
JTUCCOITUAITMH, BOJOPOHBIN MMOKA3aTeNh, OKHUCIUTETh, BOCCTAHOBUTENH, TEMJIOBOUN AP(HEKT XUMHIECKOM
peakiuu, CKOPOCTh XMMHMUYECKON pEaKINH, XUMHUYECKOE pPaBHOBECHE; TEOPHUH M 3aKOHBI (Teopus
AIEKTPOJIUTUYECKON aucconmanuu, nepuoandeckuii 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUSA
Macchl BEIIECTB, 3aKOH COXpPAHEHUS W MPEBPALICHHUS PHEPrUM MNPU XUMHYECKHX PEaKIUsiX, 3aKOH
MOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJUYECKHI SI3BIK
XUMHH, MHPOBO33PEHUECKHUE 3HAHUS, JIKAIUE B OCHOBE MOHUMAaHHS MPUYMHHOCTH M CHUCTEMHOCTH
XMUMHYECKUX SIBJICHUI; COBpPEMEHHBIE TpEACTaBIEHUS O CTPOCHHM BEIIeCTBA Ha aTOMHOM, HOHHO-
MOJIEKYJISIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSX; MPEJCTABICHUS O MEXaHU3MaxX XUMHUYECKUX PEaKIuii,
TEPMOJIMHAMUYECKUX M KMHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs, 0 XUMUYECKOM PaBHOBECHUH,
pacTBopax U JUCHEPCHBIX cHcTeMax; (DaKTOJIOTUYECKHe CBEJCHUSI O CBOMCTBAX, COCTAaBE, MOJYYCHUH U
0€30MacHOM HCHOJb30BAaHUHM BAXKHEUIIMX HEOPraHUYECKUX BEIIeCTB B OBITY U MPAKTUYECKOU
JEeSITEeIbHOCTH YeJIOBEKa, OOUINX HAYYHBIX MPUHIUIIAX XUMUYECKOTO IPOU3BOICTBA;

cOpMUPOBAHHOCTh YMEHHIl: BBISIBISITH XapaKT€pHbIE NPU3HAKU TOHATUH, YCTaHaBIMBAThb HMX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHE MTOHSATHS MPU ONKMCAHUU HEOPTaHWYECKUX BEUIECTB U UX
MpEBpaILCHU;

c(OpMUPOBAHHOCTh YMEHUS HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIS COCTaBleHUs: (popmyn
BEIIECTB M YypaBHEHUI XUMHYECKUX peakuuid, cucremarndeckyro HoMmeHknatypy (IUPAC) wu
TpUBUAIbHBIC HA3BAHUS OTICIIbHBIX BEUIECTB;

cOpMUPOBAHHOCTh YMEHHS OIpPEAEsATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XUMHYECKUX
JJIEMEHTOB B COCAMHEHUSX, BUJ XHUMHUYECKON CBs3uW (KOBaJCHTHAs, HOHHAs, MeTajuInyecKas,
BOJIOPO/IHAs ), TUIT KPUCTAJUINYECKOHN PElIETKY KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCHMMOCTb CBOMCTB BEIECTB OT BHJIAa XUMHUYECKOM
CBSI3M M TUNA KPUCTALIMYECKOM pemérku, OOMEHHBIH M JIOHOPHO-AaKIENTOPHBIA MeXaHU3MbI
00pa3oBaHus KOBAJEHTHOMN CBSI3H;

c(OPMHPOBAHHOCTh YMEHHUH: KJIACCU(PUIIMPOBATH: HEOPraHWYECKUE BELIECTBA 10 UX COCTaBY,
XMMHYECKHUE peaKklIUU MO pa3jINyHbIM MpH3HaKaMm (YUCIy W COCTaBy pEarupyrollnX BeIIeCTB,
TEI0OBOMY 3(h(heKTy peakiuy, U3MEHEHUIO CTeTNeHel OKHCIEHHs 3JIEMEHTOB, 00paTUMOCTH, y4acTUIO
Karajau3aTopa M Jpyrue); caMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPHH Ui KIACCH(PHUKAIIUU
M3y4aeMbIX BEIIECTB M XUMUYECKIX PEaAKIIHIA;

c(OpMHPOBAHHOCTh YMEHHUSI PacKpbIBaTh CMBICI mepuoandeckoro 3akona J[. Y. MenneneeBa u
JIEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIbHYIO M IPOTHOCTUYECKYIO (DYHKIINY;




Cc(OPMHUPOBAHHOCTh yMEHHI: XapaKTEpU30BaTh 3JEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XUMHUYECKUX BJIEMEHTOB IEpBOro—4eTBEPTOro nepuoos Ilepuonnyeckon cucremsl .M. Menneneesa,
UCIIOJIb3Ysl MOHATHUS «IHEPreTUYECKUE YPOBHH», «IHEPreTHUYCCKUE TOIYPOBHM», «S-, P-, 0-aTOMHBIC
opbuTanu», «OCHOBHOE U BO3OYKAEHHOE OSHEPreTUYECKHE COCTOSHHUS —aroma»; OOBSICHATh
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JEMEHTOB M MX COCIUHEHUH 1O INepuojam u
rpynnam Ilepunonuyeckoit cucrems! . M. MenneneeBa, BaIEHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB
Ha OCHOBE CTPOEHMSI UX 3JIEKTPOHHBIX 000JIOUEK;

c(OPMHPOBAHHOCTh YMEHHU: XapaKTEepPHU30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
BELIECTB pa3jMYHbIX KJIaCCOB, IMOJATBEP)KJATh CYLIECTBOBAHUE TI'€HETUYECKOM CBS3M MEXKIY
HEOPraHMYECKUMHU BEUIECTBAMU C IOMOIIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIMIA;

cOpPMHUPOBAHHOCTh YMEHHSI PAaCKpbIBaTh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPEACTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATHX PEaKIUid; peakiuii HOHHOTO 0OMeHa
MyTEM COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUM; peakUui T'MApoJu3a; peakuui
KOMILJIEKCO00Opa3oBaHus (Ha MpUMepe IHIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHX Peakiuil
y4€TOM MX SHEPreTHYECKHX XapaKTepUCTHK, XapaKTep U3MEHEHHUs CKOPOCTH XMMHUYECKOW peaklUd B
3aBUCHUMOCTH OT Pa3jIMuYHBbIX (PAKTOPOB, a TAKXKE XapaKTep CMEUICHUS] XMMHYECKOTO PaBHOBECHUS IO
BIIMSTHUEM BHEITHUX Bo3zaecTBuil (mpunnun Jle [llatense);

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb XHMHUYECKHE pPEaKIUH, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO TOJY4YeHHUsI CEPHOM KHCIOTHI, aMMHUaKa, OOIlHMe HAayuyHble MPHUHIMIIBI XUMHUYECKUX
MIPOM3BOJICTB; 11€1€cO000pa3HOCTh MPUMEHEHHUS] HEOPraHMYEeCKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B
OBITY C TOUKH 3pEHHS COOTHOILIEHHS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BJIAACHUS CHCTEMOW 3HAHWW O METOJaX HAy4YHOT'O TO3HAHUS SBJICHUN
IpUpoabl — HAONIOJCHHE, U3MEpPEHHE, MOJAEIMPOBAHUE, HKCIEPUMEHT (peaabHbIH U MBICIECHHBIN),
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHMS INPUMEHATh TH 3HAHUA IIPU SKCIIEPUMEHTAIBHOM
UCCIICIOBAHUM BEIIECTB U JUIsl OOBSICHEHUS XMMHUYECKHUX SIBICHMH, MMEIOIIMX MECTO B IPUPOJE,
IIPAKTUYECKON JESATEIbHOCTH YEJIOBEKA U B IOBCEAHEBHON KU3HU;

C(OPMHPOBAHHOCTb YMEHHS BBIABIATh B3aUMOCBA3b XHMHUYECKHUX 3HAHUM C MOHATUSAMH U
IPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAyYHBIX NPEAMETOB Ui 00Jjiee OCO3HAHHOTO IOHUMAaHUs
MaTEpHAIBLHOTO €JUHCTBA MUPA;

Cc(OPMHPOBAHHOCTb YMEHHS MPOBOAUTH PACUYETHI: C UCIOJIb30BAHUEM MOHATHHA «MaccoBasl J0JIs
BEIIECTBA B pAacTBOpE» U «MOJISIpHAs KOHIIEHTpaLUs»; Macchl BellecTBa WM 00bEMa rasza 1o
U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WU 00bEMY OJHOIO M3 YYaCTBYIOLIUX B PEAKIIMU BEILECTB;
TeIIoBoro 3¢ ¢eKra peakiuu; 3HaYeHUs BOJOPOAHOIO MOKa3aTess pacTBOPOB KUCIOT U LIENOYeH ¢
U3BECTHON CTENEHbIO JUCCOLMALUU; Macchl (00BbEMA, KOJMUECTBA BEIIECTBA) MPOAYKTA PEAKLUH, €CIIU
OJIHO M3 MCXOJHBIX BEIIECTB JaHO B BUJIE PacTBOpa C ONPEIACIEHHON MacCOBOM JOJIEH pacTBOPEHHOIO
BEIIECTBA WJM JaHO B HU30bITKE (MMEET MPHMECH); JIOJU BBIXOJA MPOAYKTa peakiuH; O0OBEMHBIX
OTHOILIEHUH I'a30B;

C(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUIAHUPOBaTb M HPOBOJUTH XUMHUYECKUH
SKCIEpUMEHT (IpOBEJEHHE peaklMii HOHHOTO OOMEHa, IMOATBEPXKACHHE KaueCTBEHHOI'O CocCTaBa
HEOPraHMYECKHUX BEIIECTB, ONPEICIEHUE CPEAbl PAaCTBOPOB BELIECTB C IIOMOIIBI HHIUKATOPOB,
U3yueHHE BIUSHUS pa3IM4YHbBIX (AKTOPOB Ha CKOPOCTb XHMHUYECKOM peakluH, pelieHHue
SKCIEPUMEHTANbHBIX 3aJad 1o TemMaM «Metamibs»y u «Hemeramnsl») ¢ coOirofeHHMEM MpaBUIl
0e30macHoOro oOpallleHusi ¢ BEIeCcTBaMHM U Ja0OpaTOpHBIM 000pyroBaHHEM, (OPMYIHPOBATH LEINb
UCCIIEIOBAaHUs, MPEJACTABIATh B Pa3IMYHON (QopMe pe3ynbTaThl 3KCIIEPUMEHTa, aHAIU3UPOBaTh U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(OPMHUPOBAHHOCTh YMEHHH: COOIOAATh MpaBWJIa I0JIb30BAHUS XHMUYECKOW TOCYl0H u
n1a0opaTOpHBIM 000pYAOBaHUEM, OOpallleHHs] C BEIIECTBAMH B COOTBETCTBHUHM C HMHCTPYKLIHSMHU IO
BBITMIOJTHEHUIO JTA0OPAaTOPHBIX XMMHUYECKUX OIBITOB, 3KOJOTMYECKH IeJIeCO0Opa3HOro IMOBEIEHHsS B




OBITY U TPYIOBOH IEATETBHOCTH B LENAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKAIOMIEH MPUPOIHOM
Cpelbl U JOCTHIKEHMS €€ yCTOWYMBOIO Pa3BUTHs, OCO3HABATH OIACHOCTh TOKCHYECKOIO JEHCTBHs Ha
JKUBBIE OPraHU3Mbl OIIPEIEIEHHBIX HEOPIraHNYECKUX BELIECTB, TOHUMAas cMbICI nokasarens ITK;
cOPMHUPOBAHHOCTh ~ YMEHUH:  OCYIIECTBIATH  IICJICHANPABICHHBIA  IMOUCK  XHUMHYECKOM
nH(pOpMAIUY B Pa3JIMYHBIX UCTOYHUKAX (HAay4dHas M yueOHO-HaydHasi JTUTEpaTypa, CPelICTBA MACCOBOI
nHpopmanuu, HVHTEpHET W Jpyrue), KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(OpMAaIuio,
nepepadaTbIBaTh €€ M UCIOJIB30BATh B COOTBETCTBHUH C TIOCTABICHHON YUeOHOH 3a1avei.




TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHUS OPTAaHNICCKUX CoeTMHeHUI A. M. 8 0 0 bubnmorexa [JOK
byrneposa
Hroro mo pazmeny 8
Pasznesa 2. YriieBoaopoanbl
[IpenenbHbIE YrI€BOIOPOAbI — allKaHBI,
2.1 pel YHIEBOLOPOL 5 0 0 BuGnnorexa [JOK
LUKIIOAJIKaHbI
HenpenenbHble yrieBoaOpOIbI: alKEHBI,
2.2 el a HOPOA 14 0 1 bu6mmoreka [JOK
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8 0 0 bubmuoreka [JOK
[IpupoaHble HCTOYHUKH YTIEBOJOPOIOB U UX
2.4 PHPOX r HOPOX 4 0 0 bu6mmoreka [JOK
nepepaboTka
2.5 l"anioreHnpou3BoAHbBIE YTIEBOJOPO/IOB 4 0 0 bu6mmoreka [JOK
Utoro mno pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11 0 1 bubnuoreka [IOK
KapOoHunbpHbIE COETUHEHUS: alIbJICTUIBI U
3.2 P g AeTia 21 0 1 bubmuoreka [JOK
keToHbL. KapOoHOBBIEe KUCTOTHL. CIOKHBIE




a¢upsl. XKups

3.3 YrneBomp 9 bubnmoreka [JOK
Hroro no pazneny 41
Pasnen 4. A3oTconep:kamye opraHnyeckue coeIMHeHUus

5.1 AMUHBI. AMUHOKHCIIOTHI. benku 11 bubnuorexa [JOK
Hroro no pazneny 11
Pa3nesn4. BoicokomosieKy IsipHbIe COeJUHEHHS

6.1 BricokoMoneKymsipHbIe COETMHEHUS 5) bubnuoreka [IOK
Hroro mo pazgeny 5)

Ha3Banue MmoayJist

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

100




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepuoanueckas cucteMa XUMHUYECKUX 9 0 0 bubnuorexa [JOK
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 0 BuGmorexa LIOK
BEIIIECTB
1.3 XUMHUYECKUE pPEeaKIINU 19 1 3 bubnuoreka [IOK
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckast Xumusi
2.1 Hemeramnsr 31 bu6mmoreka [IOK
2.2 Mertaiisl 23 1 bu6mmoreka [JOK
Hroro mo pazgeny 54
Paznen 3. XuMus 1 ;KU3HL
31 MeTo bl TTO3HAHUST B XUMUH. XAMUS U 9 0 0 BuGmorexa LIOK
KU3Hb
Utoro mno pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
[
Jr:;n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[:;:e}[l/lﬂ :)Igg)azzil;fenbﬂble
padoTsbI padoThI pecypest

[IpenMer u 3HaYEHUE OPraHUYECKON

1 XHMUH, TIPEJICTABIEHUE O MHOTOOOpa3nu 1 0 0 01.09. bubmorexa [IOK
OPraHNYEeCKUX COCTMHEHUN
DJEeKTPOHHOE CTPOCHUE aToMa yriiepoaa

2 (ocHOBHOE 1 BO3OYKIEHHOE COCTOSTHHS). 1 0 0 04.09. bubmorexa [IOK
BasieHTHBIC BO3MOXHOCTH aTOMa yriepo/ia
XuMuYeckas CBSI3b B OpraHU4eCKHUX

3 COGILI/IHGHI/IHi(. MexaHnuzMbl 00pa3oBaHUs 1 0 0 06.00. BuGmorexa LIOK
KOBaJICHTHOM CBS3H, CIIOCOOBI pa3pbiBa
CBsA3EH

4 Teopus Cij)eHI/I}I OpraHNYecKuX 1 0 0 08.00. BuGmorexa [OK
coenqunenuit A. M. byrieposa
Bunel uzomepun: cTpykTypHas,

5 MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1 0 0 11.09. BuGmorexa [OK
3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COEqUHEHNN
[IpencraBienue o KiaccuPpuKamy u

6 cucrematrueckas Homenkiaarypa (IUPAC) 1 0 0 13.09. bubnnoreka [JOK
OpPraHUYeCKUX BEIIECTB

7 Knaccudukarus peakiuii B OpraHn4eckoi 1 0 0 15.09. BuGmmorexa [OK
XUMHH




CucreMmaruzanus u 0000IIeHYE 3HAHUN 110
TEME

18.09.

bu6mmoreka [{OK

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmyna, HOMEHKJIAaTypa 1 U30Mepus,
JJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOECHHE MOJIEKYJI

20.09.

bubmmorexa [{OK

10

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

22.09.

bubmmoreka [IOK

11

Haxosxnenue ankanoB B mpupoje. CriocoOsl
IMOJIYYCHHA U IPUMECHCHUE aJIKAaHOB

25.09.

bubmmoreka [{OK

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJTy9YCHHUST U TIPUMCHEHHUE

27.09.

bu6moreka [IOK

13

Pemenne pacy€THBIX 3a/1a4 Ha ONIPEICIICHHE
MOJIEKYJIIPHON (DOPMYJIIBI OPraHUIECKOTO
BEIIECTBA IO MACCOBLIM JIOJIIM aTOMOB
9JIEMEHTOB, BXOAIIMX B €r0 COCTAaB.
Cucremaruzanys 1 00001IeHe 3HAHUH 110
TeEME

29.00.

bu6mmoreka [JOK

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U LIUC-TPaHC-U30MEpUs
aJIKEHOB

02.10.

bubmuoreka [JOK

15

dusnyecKknue 1 XMUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

04.10.

bu6mmoreka [JOK

16

CrniocoObl nosTyyeHHs U IpUMEHEHNE

06.10.

bu6mmoreka [JOK




AJIKCHOB

[Ipaktuyeckas padora Ne 1 mo reme

17 "ITomyyeHne 3TUIICHA U U3YYEHUE €T0 09.10. bubmmoreka [IOK
CBOMCTB"
Pemenue pacuéTHBIX 3a/1a9 Ha OMpeAeiicHUE

18 MOJIEKYJISIPHOM (POPMYIIBI OPTraHUIECKOTO 11.10. bubnuorexa [JOK
BEIECTBA
AJNKaJMEHBI: COMPSHKEHHBIE,

19 M30JIMPOBAHHBIC, KyMYJIHPOBAHHBIE. 13.10. bubnuorexa [JOK
Oco0OeHHOCTH AIEKTPOHHOTO CTPOCHUS
XUMHYECKHE CBOMCTBA COMPSIKEHHBIX

20 P 16.10. bubnuorexa [JOK
TTMCHOB
CriocoOsI MoTy4eHus! U IPUMEHEHNE

21 v P 18.10. Bu6maorexa LIOK
AJIKaJIMCHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

opMyJia, HOMEHKJIATypa, SJIEKTPOHHOE U

22 popmy P P 20.10. Bu6maorexa LIOK
MPOCTPAHCTBCHHOE CTPOCHHUE MOJICKYII,
(u3HYecKre CBOMCTBA

23 XHUMHUYECKHE CBOMCTBA aJIKMHOB 23.10. bu6mmoreka [JOK

24 KadecTBeHHBIC peakiiy Ha TPOMHYIO CBS3h 25.10. bubnuoreka [JOK
CriocoObl MOJTyYeHHUs U IPUMEHEHHE

25 v P 27.10. bubnuoreka [JOK
AJIKMHOB
Pemenue 3aa4: pacy€Tel IO ypaBHEHHUIO

26 “ p P 08.11. bu6mmoreka [JOK
XHUMHYCCKOH PEeaKIHH
CucremaTu3aius 1 0000IIeHre 3HAHUN IO

27 t B 10.11. bubmuoreka [JOK
TeMe
ApEHBI: TOMOJIOTUYECKUH PsiJI, 0OIIast

28 P PAA, obm 13.11. bubmuoreka [JOK

dbopmyna, HOMEHKIIATypa. DIEKTPOHHOE U




MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30I1a U ToJIyoI1a, UX (GU3NIECKue
CBOMCTBA

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29 15.11. bubmmorexa [{OK
3aMeIICHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MIPUCOCTUHEHMS, OKUCIICHAE TOMOJIOTOB 17.11. bubmmoreka [JOK
OeH3o0I1a

31 Oco0eHHOCTH XMMHYECKHUX CBOWCTB 20,11, BuGnorexa LOK
CTHpOJIa
Pemrenne pacu€THBIX 33249 Ha OTIpE/ICTICHNE

32 MOJIEKYJISIPHOM (POPMYIIBI OPTaHUIECKOTO 22.11. bubmorexa [IOK
BEIeCTBA

33 CrniocoObl nosTyueHHs U IPUMEHEHNE 9411, BuGmorexa LIOK
apeHoB

34 I'eHeTnueckas cBsI3b MEXAY pa3IUUHBIMU 97 11, BuGmorexa LIOK
KJIaccaMU YIJIeBOJI0POIOB
PacuéTsl 10 ypaBHEHUAM XUMUYECKUX

35 peaknuii. CucremMarusanus u 00001IeHIE 29.11. bu6mmoreka [JOK
3HaHUH 0 TeEMeE

36 [Ipupousiii ra3. IlonytHsie HedTsAHBIE 01.12. BuGmorexa [OK
rassl

37 KameHnHbli1 yroJib v mpoJIyKThl €r0 04.12. BuGniorexa LIOK
nepepaboTKu
Hed1b 1 cniocoOs! e€ nepepaboTKH.

38 [IpumeHeHne MpoayKTOB NepepadoTKU 06.12. bubnuoreka [IOK
HeTH

39 I'enernueckas CBsA3b MEXKIY PA3IMUYHBIMU 08.12. bubnuorexa LIOK




KjracCaMu yrijiieBoaopoaoB

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB!
AJIEKTPOHHOE CTPOEHUE; pEeaKLun
3aMelleHus TajJoreHa

11.12.

bubmmorexa [{OK

41

JeicTBue 1menoueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicteue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

13.12.

bu6mmoreka [{OK

42

CucreMaruzamus 1 0000I1eHe 3HAHUI 110
pazneny "VYrieBonopoasr"

15.12.

bubmmoreka [{OK

43

KonTponbnas paborta o teme
"YrneBonopoier"

18.12.

bu6moreka [IOK

44

Hpe}IeHBHBIe OJHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Ki1accuukanus,
(bu3uvecKue cBOMCTBA

20.12.

bu6mmoreka [IOK

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

22.12.

bu6mmoreka [JOK

46

CriocoObl MoTyueHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

25.12.

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
H30MepHsi, 0COOEHHOCTH (PU3UUYECKUX U
XMUMHYECKUX CBOICTB

27.12.

bubmuoreka [JOK

48

MHOroaroMHbI€ CIIUPTHI: STUIICHIIIUKOJIb U
TJIMLEPUH, UX (PU3NYECKHE U XUMHUECKUE
CBOICTBA

29.12.

bu6mmoreka [JOK

49

CrniocoObl mosTyyeHHs U IpUMEHEHUe
MHOTOATOMHBIX CIIUPTOB

10.01.

bu6mmoreka [JOK




@DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3UYECKHE

50 . 12.01. bubmuoreka [JOK
cBoiicTBa. TOKCHYHOCTH (peHOTa

o1 XuMuyeckue cBoicTBa (eHolia 15.01. bubnuorexa [JOK
CriocoOsI MMoJTydeHusT ¥ IPUMEHEHUE

52 i P 17.01. Bubmmorexa LIOK
(denoia
[IpakTnueckas padota Ne 2. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 19.01. bubnuoreka [JOK
"CnupTtsl U (peHoIbl"
Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110

54 22.01. bubmmoreka [IOK
TeMe
AJBJIETHIBI M KETOHBI: 3JICKTPOHHOE
CTpOEHHE KapOOHUIILHOU TPYIIIIHI;

55 P P PYHIHL, 24.01. Bubmoreka IIOK
TOMOJIOTUYECKHE PSJIBI, 001Ias popmyna,
M30Mepusl 1 HOMEHKJIaTypa
AJIbICTU/IBI ¥ KETOHBI: (PH3HUECKHUE

56 . ¢ 26.01. bu6mmoreka [IOK
CBOWCTBA; PEAKIMH MTPHCOCTUHCHHUS
Peakiuy okuCIIEHUS! 1 KAYECTBEHHBIC

57 29.01. bu6mmoreka [JOK
pEaKIMy AIbJETUIOB U KETOHOB
CriocoObI MoTyYeHHsI aJTbJICTHIOB U

58 v 31.01. bu6mmoreka [JOK
KETOHOB
OIHOOCHOBHBIC MTPE/IENIbHBIC KAPOOHOBBIC

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX 02.02. bubnnoreka [JOK
MOJICKYJ
N3omepust 1 HOMEHKIIATypa KapOOHOBBIX

60 P P . P 05.02. bubmuoreka [JOK
KHCTIOT, UX (pU3uvecKune CBONCTBA
XUMUYECKUE CBOMCTBA MPEIETbHBIX

61 P 07.02. bubmuoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62 Oco0OeHHOCTH CBOMCTB MypaBbHUHOMU 09.02. bubnunoreka [JOK




KHACIOTHL. MHOTr0OOpasue kapOOHOBBIX
KHUCIIOT

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKHX KapOOHOBBIX,
TMKapOOHOBBIX, TUAPOKCHKAPOOHOBBIX
kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT

12.02.

bu6mmoreka [{OK

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHUCJIOT

14.02.

bubmmoreka [{OK

65

CriocoOblI osTyueHus: U IpUMEeHEeHne
KapOOHOBBIX KHUCIOT

16.02.

bu6moreka [IOK

66

CrnoxHbIe Y(OUPBI: TOMOJOTHYECKUH P,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

19.02.

bu6moreka [IOK

67

dusnyeckue U XUMHYECKHE CBOMICTBA
a¢upoB

21.02.

bu6mmoreka [IOK

68

Pemenue pacu€THbIX 3aa4: M0 YpaBHEHUIO
XMUMHUYECKOHN peaklnu, Ha OIpeieIeHHe
MOJIEKYISIpHOM (OpMYJIIbl OPraHU4EeCKOro
BEIECTBA

26.02.

bu6mmoreka [JOK

69

[IpakTuueckas pabota Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
"Kap6onoBbie kUCIOTHI. CaoxHbIE d3PHUPHI"

28.02.

bubmuoreka [JOK

70

Kupsr: ctpoenue, puzndeckue u
XMUMHYECKHE CBOMCTBA (THUAPOIIU3)

01.03.

bubmuoreka [JOK

71

Oco0GeHHOCTH CBOUCTB JKUPOB,
COJIEpIKaIUX OCTaTKU HETpeaeTbHBIX
KHPHBIX KUCIIOT. JKUpHI B Ipupoae

04.03.

bu6mmoreka [JOK




72

Mpb1ia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, UX Mololee aeicreue. IloHsarue o
cUHTeTHYEeCKUX Motoux cpeactrax (CMC)

06.03.

bu6mmoreka [{OK

73

['enernyeckas cBs3b YIiI€BOJOPOJOB U
KHUCIIOPOICOAEpIKAILUX OPraHNYECKUX
BELIECTB

11.03.

bu6mmoreka [{OK

74

Pacuérel o ypaBHEHUSAM XUMUYECKUX
peakuui

13.03.

bubmmoreka [IOK

75

CucreMmarusaius 1 00001IeHrEe 3HAHUHT 110
TEME

15.03.

bubmmoreka [{OK

76

OO6mrast XxapaKTepuCTUKA YTIIEBOJIOB U
KJaccu(uKaIys yriaeBo10B (MOHO-, - U
MOJIMCAaXapH/Ibl)

18.03.

bu6moreka [IOK

77

Momnocaxapupl: pU3HIECKHe CBOMCTBA U
HaX0XJCHHUE B IPUPOJIE

20.03.

bu6mmoreka [IOK

78

[IpumeHeHue rioK03bl, €€ 3HaUeHHE B
KU3ZHEJEATEIbHOCTH OpraHu3Ma

22.03.

bu6mmoreka [IOK

79

Z[I/IcaXapI/II[HZ caxapo3a, MaJIbTO3a 1
JIAKTO34. HaXO}KI[CHI/IC B IIpupoac u
IIPUMECHCHUC A Caxapua0B

01.04.

bu6mmoreka [JOK

80

HOJ'II/ICEIXapI/II[LIZ CTPOCHUC MAKPOMOJICKYII,
(1)I/ISI/I‘IGCKI/IG 1 XUMHWYCCKHEC CBOﬁCTBa,
IIPUMCHCHUC

03.04.

bubmuoreka [JOK

81

ITousarue 06 HCKYCCTBCHHBIX BOJIOKHAX

05.04.

bubmuoreka [JOK

82

Pemenne PAaCUYCTHBIX 3a1a4 Ha OIIPEACIICHUC
JAOJIM BbIXOJa IMPOAYKTAa pEaKIun OT
TCOPCTUYCCKHU BO3MOKHOT'O

08.04.

bu6mmoreka [JOK

83

CI/ICTeMaTI/IBaI_[I/ISI u O606H_IGHI/IC 3HAHMUH 110

10.04.

bu6mmoreka [JOK




paszzneny

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepkaiiyue opraHudecKkue
coeuHeHUs"

12.04.

bubmmorexa [{OK

85

AMUHBL: KTaccUbUKAIHS, CTPOCHHE
MOJIEKYI, o0mas hopMyia, H30Mepus,
HOMEHKJIaTypa U (U3NYECKUE CBOMCTBA

15.04.

bu6mmoreka [{OK

86

XUMHYECKUE CBOMCTBA anu(PaTUUECKUX
aMUHOB

17.04.

bubmmoreka [{OK

87

AHWINH: CTpOE€HUE aHWINHA, 0COOEHHOCTH
XMMHUYECKUX CBOMCTB aHUJIMHA

19.04.

bu6moreka [IOK

88

CriocoOsI MoTy4eHus! U IPUMEHEHNE
anrpaTHIECKUX aMUHOB

22.04.

bu6moreka [IOK

89

AMWHOKHCIIOTBI: HOMEHKJIATypa U
n3omepusi, Pu3ndecKue CBOMCTBA.
OTnenbHbIC TPEICTABUTENN (l-aMUHOKHCIIOT

24.04.

bu6mmoreka [IOK

90

XuMHYecKre CBOMCTBAa aMUHOKHCIIOT, X
OMOJIOTHYECKOC 3HAUCHHE aMHUHOKHUCJIOT.
CuHTE3 ¥ THAPOJIN3 TICNTHIOB

26.04.

bu6mmoreka [JOK

91

Benku kak mpUpoIHBIC TIOJIUMEPHI;
CTPYKTYpHI OCIIKOB. XMIMHYECKHE CBOMCTBA
OEJIKOB.

29.04.

bubnuoreka [JOK

92

A30Tconep>1<aume ISTCPOIUKIINICCKUC
COCIUHCHHA. HYKJ'IGI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHHUC U OuoJoruyeckas POJib

03.05

bubmuoreka [JOK

93

IIpaktuyeckas padota Ne 4. Perenue
HKCIEPUMEHTANBHBIX 337124 110 TeEMe
"A30TcoepKalue OPraHnYECKUe

06.05.

bu6mmoreka [JOK




coequueHus"

94

[Ipaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4y 10 TECME
"Pacrio3HaBaHne OpraHMYeCcKuX
coeqrueHuin"

08.05.

bu6mmoreka [{OK

95

KonTtposnsHas paboTa o teme
"A30TCcoIepIKalue OPraHnyecKue
COCIMHCHUA

13.05.

bubmmoreka [{OK

96

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCMHEHUN 1
METO/Ibl UX CUHTE3a —II0JIMMEPU3aLUs U
MTOJIMKOHACHC AU

15.05.

bu6moreka [IOK

97

[ImacTtmaccel. DnacToMepbl: HaTypaJIbHBINA
CHUHTETHYECKUE KaydyKu. Pesuna

17.05.

bu6mmoreka [IOK

98

Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
cuHTeTnuyeckue. [lomumepsl cnennaibHOTO
Ha3HAYCHUS

20.05.

bu6mmoreka [IOK

99

Bomokna: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJ’II/IMCpI)I CrieuuaJibHOI'O
Ha3Ha4YCHUA

22.05.

bu6mmoreka [JOK

100

[IpakTuueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME
"Pacrio3zHaBaHue IU1aCTMAcC ¥ BOJIOKOH"

24.05

bubmuoreka [JOK

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

100




11 KJIACC

KouunuecTBO YyacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/m Bcero u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI
pecypchl
Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM
1 0 0 04.09. bubmuoreka [JOK
3JIeMEHT. M30TOIbI
CTpoeHue 3IeKTPOHHEIX 000JIOUEK aTOMOB
P P ’ 1 0 0 05.09. bu6nmoreka IIOK
KBaHTOBBIE YHCIIA
Knaccudukamms XUMHISCKUX JIIEMEHTOB (S-
¢ (5~ 1 0 0 07.09. bu6nuorexa IIOK
p-, d-, f-amemenTHI)
Pacnpenenenue 3JIEKTPOHOB IO aTOMHEIM
P P 1 0 0 11.09. bubmuoreka [JOK
opOuTasim
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 0 0 12.09. bu6mmoreka [IOK
COCTOSTHHH
DIIEKTPOHHBIC KOHPUTYpALlMK HOHOB.
P Puryp 1 0 0 14.09. bubnuoreka [JOK
DIEeKTPOOTPHUIIATEIILHOCTh
[Tepuonnueckuii 3akoH u [lepuoandeckas
cHucTeMa XMMUYeCKuX 3jeMeHToB JI. U.
R . 1 0 0 18.09. bu6mmoreka [JOK
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH
pasy 1 0 0 19.09. bu6mmoreka [JOK
MIPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoam
CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 1 0 0 21.09. bu6mmoreka [JOK




TEMC

10

Buael xuMudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
BonopoaHas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

25.09.

bu6mmoreka [{OK

11

BaneHTHOCTP U BaJIeHTHBIE BOBMOXHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUYECKHUM CTPOCHHUEM

26.09.

bubmmoreka [{OK

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

28.09.

bubmmoreka [{OK

13

BemectBa MoJsIeKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

02.10.

bu6moreka [IOK

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX PacTBOPAx

03.10.

bu6mmoreka [IOK

15

WcTunHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

05.10.

bu6mmoreka [JOK

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpOB

09.10.

bu6mmoreka [JOK

17

Pemrenne 3ama4d ¢ UCHOAB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTra',
"MoJIsipHasi KOHIIEHTpanus"

10.10.

bubnuoreka [JOK

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

12.10.

bu6mmoreka [JOK

19

CI/ICTeMaTI/IBaI_[I/IH u O606H_ICHI/IC 3HAHMUH 110
TEMC

16.10.

bu6mmoreka [JOK




20

KonTtponsnas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
HepI/IOl[I/I‘-IeCKaH CHUCTEMA XUMHUYCCKUX
anemenToB JI. . Menpneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecT"”

17.10.

bubmmoreka [{OK

21

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

19.10.

bubmmoreka [{OK

22

TenoBbie 3¢ (HeKThl XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23.10.

bu6mmoreka [IOK

23

Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUSAM

24.10.

bu6moreka [IOK

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3JINYHBIX (PaKTOPOB.
KaTtanu3 u karanu3atopsl

26.10.

bu6mmoreka [IOK

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIun

07.11.

bu6mmoreka [JOK

26

[Ipaktuueckast padota Ne 1 mo Teme
"Biustaue pa3nuaHbIX GaKkTopoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

09.11.

bu6mmoreka [JOK

27

OOpaTtumble U HEOOPATUMBIE PEaKIIUU.
XUMUYECKOE paBHOBECHE

13.11.

bubmuoreka [JOK

28

[IpakTnueckas pabota Ne 2 o Teme
"BnusiHue pa3nuyHbIX (aKTOpPOB Ha
I0JIOKEHHE XMMHYECKOT0 paBHOBecHsA"

14.11.

bu6mmoreka [JOK

29

aﬂeKTpOJ'H/ITI/ILIeCKaH AUcconuanusi. CunbHbIC
U cita0Oble QJICKTPOJIUTHI. Crernenb

16.11.

bu6mmoreka [JOK




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pacTBOopoB. Bomopoauerit mokaszarens (pH) 20.11. bubnmoreka [JOK
pacTBopa
TI'maponus coneit. Peakmum, mpoTeKkaromnue B

31 P P 21.11. bubmuoreka [JOK
pacTBOpax AMEKTPOJIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XUMHYECKHE PEaKIu B pacTBOpax 23.11. bubnuoteka [JOK
ANEKTPOJIUTOB"
OKHCIUTETBLHO-BOCCTAHOBUTEILHEIE

33 peakuu. BaxxHenme OKuCIuTeny u 27.11. bubnuorexa [JOK
BOCCTAaHOBUTEIH
MeTo1 97EKTPOHHOTO (3JIEKTOHHO-HOHHOTO

34 P ( ) 28.11. bubmuorexa [JOK
OanaHca
DIIEKTPOJIM3 PACTBOPOB U PACIIJIABOB

35 P P P P 30.11. bubmuorexa [JOK
BEIIECTB

36 Pemenue 3a1a4 pa3anyHbIX TUTIOB 04.12. bu6mmoreka [JOK

37 Pemenue 3a1a4 pa3anyHbIX TUTIOB 05.12. bu6mmoreka [JOK
CucreMaruzanys 1 00001IeHYEe 3HAHUI 10

38 " " 07.12. bubnnorexa LIOK
TeMe "XHUMHUYCCKUE PEeaKIUU
KonrtpoisHas padora mo teMe "XUMHUUYECKHE

39 P " P 11.12. bubnunorexa LIOK
peakiuu
[Tonoxenune HeMeTawioB B [lepuoanyeckoit
cHUCTEME XMMUYeCKHX dieMeHToB /. U.

40 A 12.12. bu6mmoreka [JOK
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
atroMoB. Du3nyecKkue cBOMCTBA HEMETAIIOB
AJoTponus HeMeTauioB (Ha MpUMepe

41 P ( PHMED 14.12. bu6mmoreka [JOK

KHCIopoa, cepsl, pocdopa u yriuepoaa)




Bogopox: nonyuenue, pusndeckue u

42 ) 18.12.
XHUMHYECKUE CBOMCTBA. [ uapupl
l"aymoreHsl: HAXOXKICHHUE B PUPOJIC, CIIOCOOBI

43 MOJTy4eHUs1, GU3HUSCKUE U XUMUICCKHEC 19.12. bubnuorexa [JOK
CBOMCTBA
l'anorenoBonopoasl. Baxunenmue

44 KHCJIOPOJICOACPIKAITIE COCTUHEHUS 21.12. bubnuoreka [JOK
TaJIOTCHOB
JlaGopaTopHbIe U TPOMBIIIEHHBIE CIIOCOOBI

45 MOJIy4€HHS TanoreHoB. [Ipumenenne 25.12. bubnuorexa [JOK
TaJIOT€HOB U UX COSTMHEHUN
[IpakTueckas padora Ne 4. Pemenue

46 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 26.12. bubnuorexa [JOK
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHBIE CIIOCOObI l'IOJ'IyZICHI/ISI, 28.12. BuGnmorexa LOK
(uznueckue U XuMu4yeckue cBoictra. O30H.
[IpumeHeHue KUCIOpOIa U 030HA

48 OKcupl ¥ IEPOKCHIbI 09.01. bu6mmoreka [JOK

49 Pemenue 3a1a4 pa3anyHbIX TUTIOB 11.01. bu6mmoreka [JOK
Cepa: HaxOXJeHHE B IPUPOJIE, CIIOCOOBI

50 NOJIy4eHHUs1, GU3NYECKHUE U XUMHUECKHUE 15.01. bubnuoreka [IOK
CBOMCTBA

51 CepoBosiopo, Cynb(u bl 16.01. bubnnoreka [JOK

59 Kncnopoz[cozlepxcalmne COCI[I/IVHGHI/I}I CEpBIL. 18.01. BuGmmorexa [OK
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpaktuyeckas pabora Ne 5. Pemenue 9 01. Bubmiorexa 1IOK

SKCIIEpUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u




eé coeqnHeHus"

A30T: HaX0X/ICHUE B IPUPOJIE, CHOCOObI

o4 MOJTy4eHUs1, GU3HUCCKUE U XUMUICCKHEC 23.01. bubnuorexa [JOK
CBOMCTBAa. AMMUAK, HUTPUbI

55 Kncnoponcollep)xaulmne coem/nieHI/m asora. 25 01, BuGmiorexa LIOK
Oco0OeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpuMeHeHre a30Ta M €T0 COCTUHEHUIA. 59.01. BuGmiorexa LIOK
A30THBIE y10OpEeHUS
®ochop: HaXOKIEHHE B IPUPOJIE, CIOCOODI

57 MoJTydeHus1, (U3UIECKHE U XUMUIECKHE 30.01. bubmuorexa [JOK
cBoiictBa. ®ochuasl u pochun

58 Okenast pocgopa, (bocq)opf OAEpXartHe 01.02. bubnmorexa [JOK
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA. 05.02. BuGmorexa LIOK
docdopHbIe y1oOpeHUs
[IpakTuueckas padota Ne 6. Permenue

60 IKCIIEPUMEHTAJILHBIX 3a71a4 1Mo TeMe "A30T u 06.02. bu6mmoreka [IOK
dhocdhop u ux coenuHeHU"
VYrnepo: HaXoKJIeHUE B PUPOJIE,

61 IIOTPOTHbIE MOIUbUKAIUN; HU3UUECKUE U 08.02. bubnunoreka [JOK
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxenn yrnepoza(ll), O_FCHI[ yraepona(IV), 12.02. bubnunoreka [JOK
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1a4 pa3auyHbIX TUTIOB 13.02. bu6mmoreka [JOK
Kpemuuii: HaxoxJIeHUE B IPUPOJE, CIIOCOOBI

64 MOJTy4eHHUs1, GU3NYECKUE U XUMHUECKHE 15.02. bubnuorexa LIOK
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KHCIOTA, 19.02. bu6nmoreka [JOK




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €r0 COCTUHEHUM.

66 20.02.
CrekJio, €ro moyrydeHue, BUABI CTEKIIA

67 Pemrenue 3aga4u pa3auyHbIX TUIIOB 22.02. bubnuorexa [JOK
Cucremaru3zanus 1 0000IIeHUE 3HAHUI 110

68 ene "HemeTam" 26.02. bubmoreka [IOK
TeM METaJLTBI

69 KonTpoasHas padora o Teme "HemeTasr" 27.02. bubmmorexa [JOK
AnHanus pe3ynbTaToB KOHTPOJIBHON paObOThI

70 KoppeKIs oGOk ’ 29.02. bubmmnoreka [IOK
[Tonoxxenne metannos B [leproanueckon
CUCTEME XUMHUYECKHX 3JIEMEHTOB.

71 04.03. bubnuorexa [JOK
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000J104€K aTOMOB METAJIOB
OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.

72 05.03. Bubmuoreka IIOK
[IpumeHeHre MeTaIoB B OBITY U TEXHUKE

73 CmutaBsl MetaiioB. Kopposust Meramios 07.03. bubnuoreka [IOK

74 Pemenue 3a1a4 pa3anyHbIX TUTIOB 11.03. bu6mmoreka [JOK
DIIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTaiuioB. OO01IHe crnocoObl MOJIy4YeHHUS 12.03. bubnuoreka [JOK
METaJlJIOB
OO6mas xapaktepuctuka MetamioB |A-
rpymnmnsl [lepuoauueckoit cucTeMbl
XUMHYECKUX dTIeMeHTOB. Hatpuii u kammii:

76 14.03. Bubnuorexa [IOK
noytyueHue, GU3NYecKue 1 XUMUIECKHe
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COECUHEHUIN
Oomas xapakTepucTuka metayuion |A-

7 18.03. Bubnuorexa [IOK

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JIEMEHTOB. Maraui u

KaJIbIUi: TIoNydeHue, pusndeckue u
XUMHUYECKHE CBOMCTBA, MIPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHU

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

19.03.

bubmmorexa [{OK

79

AnroMuHMI: Iony4yeHue, Gpu3nyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE

21.03.

bubmmoreka [{OK

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHMS,
TUAPOKCOKOMIUIEKCHI ATTFOMUHUS, UX
IIPUMEHEHHE

01.04.

bubmmoreka [IOK

81

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

02.04.

bu6moreka [IOK

82

[IpakTueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TeMeE
"Metauibl TIaBHBIX OATpynm"”

04.04.

bu6mmoreka [IOK

83

OO6mras XxapakTepuCTUKA METALIIOB
no6ounbIX nmoArpym (b-rpyrmm)
[Teproanueckoi CUCTEMbI XUMHUYECKHUX
2JIEMEHTOB

08.04.

bu6mmoreka [JOK

84

duszndeckre U XUMUUECKHE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

09.04.

bu6mmoreka [JOK

85

Baxneiimme coequHeHNs Maprasiia.
ITepmaHraHat Kajaus, €ro OKUCIUTEIbHBIC
CBOMCTBA

11.04.

86

du3nueckue 1 XUMUYECKUE CBOMCTBA XKees3a
u ero coequHeHu. lomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

15.04.

87

du3znyecKrue U XUuMHYECKHE CBOMCTBA MEIH U

16.04.

bu6mmoreka [JOK




€€ COCIMHEHU M, UX IPUMEHEHNE

duznueckue 1 XUMUYECKUE CBOUCTBA [IUHKA

88 Y €r0 COCIMHEHHI, X IPUMCHCHHE. 18.04. bubnmoreka [JOK
' IpOKCOKOMITIICKCHI IMHKA
[Ipaktuyeckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 22.04. bubnuorexa [JOK
"MeTasisl TOOOYHBIX MOATPYHH"

90 Pemenue 3a1a4 pa3IinyHBIX TUIIOB 23.04. bubmmoreka [JOK

o1 O060011eH1Ee U CUCTEMATH3AlINUS U3YYEHHOTO -5 04
Marepuaia no reme "Metaysr" o

92 KoHnTposasHas padora o Teme "Metamibr" 29.04. bubnmorexa [JOK
AHanu3 pe3ynbTaTOB KOHTPOJIBHOM paboThI

93 pesy. P P ’ 30.04. bubnmnoreka IJOK
KOPPEKIHsI OIHO0K
Ponb xumun B oGecrieueHuN yCTOWYUBOTO

94 Y 02.05 bubmuorexa [JOK
Pa3BUTHS YEIIOBEUECTBA.
[onsiTHEe 0 HAYYHBIX METOIAX UCCIICTIOBAHHMS

95 v 06.05. bubmuorexa [JOK
BEIICCTB
Hay4HbIe MPUHIIUATIBEI OpTaHU3aIUH
XUMHYECKOTO TIPOHU3BOJICTBA.

96 P 07.05. bubnuoreka [JOK
[TpoMbINIUIEHHBIE CTTOCOOBI MOJTYYCHHUS
BaKHEWIIIMX BEIECTB
XUMHUYECKOE 3arPs3HCHUE OKPYKAIOLICH

97 P PyX 13.05. bubmuoreka [JOK
Cpe/Ibl M €r0 TIOCIICICTBHS
XUMUS U 3I0POBbE YETIOBEKA.

98 P 14.05. bu6mmoreka [JOK
JlexapcTBEHHBIE CpeACTBa
Xumus numu. Ponb xumun B o6ecriedeHnn

99 16.05. Bubnuorexa [IOK

MUIIEBON 0€301aCHOCTH




Kocmernyeckue u napgromMepHbie CpeICTBa.

100 1 20.05. bu6moreka [JOK
briToBas xumus
X¥MHS B CTPOUTENBCTBE. BaskHenmne

101 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbIE 1 21.05. bubnuorexa [JOK
MaTepuabl

102 XHMHUS B CEIBCKOM XO35HCTBE. 1 53.05. Bu6morexa LIOK
Opranuyeckre 1 MUHEpaJIbHbIE y100peHus

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE VUYEBHBIE MATEPUAJIBI 1151 YYEHUKA

» Xumus, 10 kmace/ Tabpuensia O.C., Octpoymos U.T'., CiankoB C.A., AKIHOHEPHOE
obmectBo «M3natenscTBO «IIpocBenienne

» Xumus, 11 xnace/ I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., JIéskun A.H.,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

tabnuupel: [lepuoanueckas cucrema xumuueckux snemenTos J[.1.Menneneesa, Tabnuna

paCTBOpI/IMOCTI/I,BJICKTpOXI/IMI/I‘ICCKI/Iﬁ PAa HAIPSHKCHUA METAJIJIOB

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

Mertoanueckoe nocobue st yauress. pdf

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6mmoreka [IOK
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