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IHHOSACHUTEJIBHASA 3AIIUCKA

PabGouas mporpamMma mo XMMHHM Ha YPOBHE CpPEIHEro oO0IIero oopa3zoBaHMs
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obOpaszoBanuu B Poccuiickoit ®deneparuny, TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
benepanbHOI oOpa3oBaTeIbHON IIPOrpaMMBbI CPEIHETO obmero
obpazoBanus(POIl COO), npencrapieHHbix B denepabHOM ToCy1apCTBEHHOM
obOpazoBatenbHoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
yueOHOro mpenMera «XuMHsS» B 00pa3oBaTelbHBIX OpraHuzanusx Poccuiickoi
denepany, peaTu3yIOMIUX OCHOBHBIE O0pa3oBaTeNbHBIE MPOTPaMMBbI, H
OCHOBHBIX TnONIOKeHM «Ctparernn pa3BuTus BocnuTaHus B Poccuiickon
Odeneparuu Ha niepuoa a0 2025 roma» (Pacmopsikxenue IlpaBurensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YPOBHE YIUIYOJIEHHOTO HM3yYEHHUS 3aHUMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanus ydamuxcs 10-11 kaccos.
N3yyenue mnpeamera, peanusyemoe B yciaoBHSX AU epeHIIMPOBAHHOTO,
npodunbHOro 0OydeHHs, MpPU3BAHO oObOecneunTh 0011e00pa3oBaTeNbHYI0 U
OOIIEKYJIbTYPHYIO TOATOTOBKY BBIMMYCKHUKOB IIIKOJIbI, HEOOXOAUMYIO IS
aJlanTaluyd UX K OBICTPO MEHSIIOUIUMCS YCIIOBUSIM JKU3HU B COLIMYME, & TAKXKe IS
IpOAOJIKEHUsT O0y4YeHHs] B OpraHu3alusax NpodecCHOHAIbHOrO O0pa3oBaHUs, B
KOTOPBIX XUMUS SIBISETCA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpamme mno XuMuM Ha3zHaue€HHE TpeAMeTa «XUMHUS» MOJydaeT
NOJpOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBMM €  OCHOBOIOJIArarolUMU
nonoxeausimu ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JeH, COMep KaHMUs,
pe3ynbTaToOB OOyYEeHHS W TPEeOOBAaHWUN K YPOBHIO TOATOTOBKH BBIITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJIHSAEMbIC MPOrPAMMOM IO
XUMUU QYHKLIHU:

e HH(OpPMAIMOHHO-METOAMYECKAs, peanu3alus KOTOpOM oOecrneyrBaeT
MOJTYYCHUE TPENICTABICHUS O IIeNSIX, COACp)KaHWW, OOIel CTpaTeruu
0o0y4eHUsl, BOCIUTAHUS U PA3BUTUS 00YUaAIOIMIMNXCS CPEACTBAMU MIPEAMETA,
M3y4yaeMoro B paMKaX KOHKPETHOTO Mpouis;

e OpraHU3alMOHHO-TJIAHUPYIOIIAs, KOTOpast npe1ycMaTpuBaeT
ONpEe/IeTICHUE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS W MOCJIEA0BATEIbHOCTU
M3y4eHUsI y4eOHOro MaTepuayia, KOJUYECTBEHHBIX M KAYECTBEHHBIX €ro
XapaKTEPUCTUK; TOAXOA0B K (POPMHUPOBAHUIO COACPIKATEIBHOM OCHOBBI
KOHTPOJISI U OIEHKH OOpa30oBaTEIbHBIX JIOCTIXKEHHM OOydJaroImuxcs B
paMKax WTOTOBOM arTecTanmd B (OpME EIMHOTO TOCYIapCTBEHHOTO
AK3aMEHA M0 XUMUH.

[Iporpamma aJist yriryGa€HHOTO U3YyUCHUS] XUMUH:



e YCTaHAaBJIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COAEP)KAHHUE, 0053aTEeIbHOE
JUISL WU3Y4YEHUST B paMKaxX OTHENbHBIX MNpoQuiei, mnpeaycMaTpuBaeT
pacnpenielleHue W CTPYKTYpHMpPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIepKaTeNIbHBIM JIMHUSAM/pa3zesiaM Kypca;

e JaéT NMpHUMEpPHOE paclpeielieHne y4eOHOro BpPEMEHH, PEKOMEH]IyeMOro
JUTSL U3yYEHUS OT/ACIIbHBIX TEM;

e IMpeAJiaraeT MNPUMEPHYI0 TOCIEIOBATEIbHOCTh H3Y4YEHUS Yy4eOHOTO
MaTepuajia ¢ y4€TOM JIOTMKH HOCTPOCHMSI Kypca, BHYTPUIPEIMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e JAET METOIMWYECKYIO MHTEPHPETALHNIO 1IeJIed U 3a/lay U3y4yeHUs MpeameTa
Ha yrayOJ€HHOM YpOBHE C YU4ETOM COBPEMEHHBIX MTPUOPUTETOB B CUCTEME
cpemHero oO0mero o0pa3oBaHUS, COACPKATEIHHOW XapaKTEPUCTUKH
IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHON
MIPOTrPAMMBI CpeaHero o011ero oOpa3zoBaHUs (JIMTYHOCTHBIX,
MeTanpeIMETHbIX, MPEIMETHBIX), a TakkKe C Y4ETOM OCHOBHBIX BHUJIOB
y4e0HO-TIO3HABATEIbHBIX JEHCTBUNA  0O0ydYalomerocs IO OCBOCHHIO
COJIEP>KAHMSI IPEIMETA.

[To BceM Ha3BaHHBIM MO3ULMUSAM B IpOrpamMMe MO XUMHUHU MPETyCMOTpPEHA
PEEeMCTBEHHOCTh ¢ OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TMpelaelaMM YCTAaHOBJIEHHOM MporpaMMmod IO  XHMHUHU
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOLIECH colepKaHUsl y4eOHOro mpeaMera
«XuUMHS» OCTa€Tcsi BO3MOXKHOCTb BbIOOpa €ro BapHATHBHOM COCTAaBJISIOLIEH,
KOTOpasl JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAIPABICHUEM KOHKPETHOI'O
npodusis 00yueHusl.

B coorBercTtBUM ¢ KoHuentyanbHbIMH mnoioxeHusmu PrOC COO o
Ha3HAYE€HUU TPEeIMETOB 0a30BOro M YIUIYOJEHHOIO YpPOBHEW B CHUCTEME
nuddepeHIIMpOBaHHOTO OOYYEeHHUSI Ha YpPOBHE CpelHero ooOiiero oOpa3oBaHUs
XUMHUSI Ha YPOBHE YINIYOJEHHOIO M3Y4YEHHMs HANpaBIEH Ha peau3aliio
OPEEMCTBEHHOCTH C  MOCJIENYIOIMM  3TanoM  MOJY4YEHUS  XHUMHYECKOIO
oOpa3oBaHHs B paMKaxX M3YyUYEHHs] CHEIUAlIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCLIUIUIMH B By3aX M OpPraHHU3alMAX CPEIHEro npogpecCuoOHAIBHOIO
oOpa3zoBanus. B 93Tol CBA3M u3ydeHHE TMpeaMeTa «XUMHs» OPHUEHTHPOBAHO
OPEeMMYLIECTBEHHO HAa  pacllUpeHue W  yriayOJeHue TEeOpeTUYeCKOW U
PAKTUYECKON MOATOTOBKM OOYYarOIMXCsl, BEIOPABIIUX ONMPENEIEHHBIA MPOpUIb
o0yueHus1, B TOM YHUCIIE C EPCIEKTUBOM MOCIEAYIOMIEr0 MOIYYeHUs XUMUYECKOTO
o0pa3oBaHMs B OpraHu3anusax npodeccuoHaabHoro oopasoanus. Hapsany ¢ stum,
B cBere TpedoBaHuii PI'OC COO K MmIaHUPYEeMbIM pe3yJbTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTEIbHON MPOTpaMMbl CpeIHEro o00IIero oOpa3oBaHUs
U3y4YeHHE MmpeaMera «XHMHS» OpPUEHTUPOBAHO TAKXKE HA pEIICHHE 3a7ad



BOCIIMTAHHUS U COLMAIBHOIO Pa3BUTHs OOy4aromuxcs, Ha (popMHpOBaHHE Yy HHUX
OOIIEHHTENIEKTYAIbHBIX YMEHUH, YMEHHA palMOHATN3alUKd Y4eOHOTO Tpyaa |
00OOIIEHHBIX  CMOCOOOB  JEATENBHOCTH, HMEIOIIMX  MEXKIUCIUIUTMHAPHBIN,
HAJIPEIMETHBIN XapakTep.

CocraBngomuMu npeaMeTa «XUMHUs» Ha YPOBHE YriyOnEHHOTO U3y4eHUs
ABIAIOTCA yrIyOnéHHble Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckass Xumus». [Ipu onpeneneHun MOAX0A0B K 0TOOPY M CTPYKTYPHOU
OpraHM3allud COJEP)KaHUS STUX KypCOB B IMpOrpaMMe IO XHMHUU 3a OCHOBY
npusaTel Tonokenust ®I'OC COO o paznuuuax 0a30BOro W yriayoJIEHHOTO
YPOBHEHN U3YUYEHHUs MPEIMETA.

OcHoBy cogepxxkanus KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPTraHWYecKass XUMHS» COCTaBJISIET COBOKYIHOCTb TNPEIMETHBIX 3HAaHUN U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YpPOBHIO HM3YYEHHs MIpeaMmeTa. JTa CUCTeMa
3HAHMI TMOJydYaeT ONpeNeIEHHOE TEOPETUUYECKOE JOIMOJIHEHHUE, MO3BOJISIOIIEE
OCO3HAHHO  OCBOHUTH  CYIIECTBEHHO OoONbIIMKA 00BEM  (HAKTOJIOTUYECKOTO
MmaTepuana. Tak, Ha yriayOJn€HHOM YpOBHE HM3y4eHMs TMpeamera olecredeHa
BO3MOXKHOCTh 3HAYUTENBHOTO YBEIMYEHUS O00bEMa 3HAHUN O XUMHUYECKHX
AJIIEMEHTaX W CBOWCTBAX MX COCAMHEHHWI HAa OCHOBE PACIIMPEHUS M YTIyOIeHHS
IPE/ICTaBIIEHUA O CTPOCHUM BEIIECTBA, XMMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX
NIPOTEKAHMS PEAKIUH, PACCMATPUBAEMBIX C TOYKU 3PEHUS] XUMUYECKOW KUHETHKHU
u TepMoanHamMuku. HM3ydenwe mnepuoamuyeckoro 3akoHa u Ilepmommueckon
CUCTEMBl  XHMHYECKHX  DJIEMEHTOB O0a3upyeTcss  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKHUX IPEICTABICHUSIX O CTPOCHUU aroMa. XUMHUYECKas CBS3b
O0BSICHSIETCS] C TOYKU 3PEHUS] IHEPreTUYECKUX U3MEHEHUN npu e€ 00pa3oBaHUU U
paspylIeHnH, a TakKe€ C TOUKH 3pEHHUs] MEXaHU3MOB e€¢ oOpa3oBaHus. M3yueHue
TUTIOB  peakiuil  JomomHsercs  (GopMupoBaHWEM  TMpENCTaBICHUA 00
ANEKTPOXUMHUYECKUX TMPOIEccaxX U AJIEKTPOJIU3€E PacIuIaBOB U PacTBOPOB BEILIECTB.
B kypce opranmueckoil XMMUU IMPU PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COEJIMHEHU ynemnserca oco00e BHUMaHHUE BOIIPOCAM 00 3JIEKTPOHHBIX 3(pdexTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKlUi.

Oco0oe 3HayeHue HMEEeT TO, UYTO Ha COJAEpPXKAHUE KYypCOB XUMHUU
yIIyOJIEHHOTO YPOBHS U3YUEHHUS JIJIsl KJIACCOB OMPENENIEHHOTO Mpoduiis (IJIaBHBIM
o0pa3oM Ha WX CTPYKTypy MW XapakTep [HOMOJHEHMA K OOIIeld cucreme
NpEeIMETHBIX 3HAHWI) OKa3bIBAIOT BJIMSIHHE CMEXHBIC TIpeaMeThl. Tak, Hampumep,
B COJIEp)KaHUM TpeAMeTa ISl KJIACCOB XUMUKO-(DU3UYECKOTro Mpoduiis OOIbIIoe
3HaueHHE OYIyT MMETh 3JIEMEHTHI y4eOHOTO MaTepuana mo obmen xumuu. [Ipu
U3Y4YEHUM NpeIMeTa B JAaHHOM CJy4yae akLEeHT OyaeT claenaH Ha OOIIHOCThb
METOJIOB TTO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPHA B XUMHUU U B (U3UKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MoOJIeKyJsipHasi Teopusi B (U3MKE), 3aKOHBI COXPaHEHUS



MAacChl W JHEPTUH, 3aKOHbl TEPMOJWHAMHUKH, DJIEKTPOIW3a, MNPEICTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B 1O Xxe Bpems B coAepKaHMM TpeaMeTa Uil KIAcCOB XUMHKO-
Ouosornyeckoro npoduist OONbIIMI yOenbHbIA Bec OyAeT UMETh OpraHuveckas
xumusi. B 3TOM cimydae mpemocTaBiseTcsl  BO3MOXKHOCTH  Juisi  Oosee
O0CTOSATENIBHOTO  PAaCCMOTPEHUSI XMMHMUYECKOW  OpraHu3alud  KIETKM  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOpOH BXOIAT, K TMpPUMEpPY, TaKue
CTPYKTYPHBbIE€ KOMIIOHEHTBI, KaK JIMMUIbL, OEJIKU, YIJIEBOJIbl, HYKJIEHUHOBbHIE
KUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUSA O cOCTaBe M CBOMCTBAX IPEACTABUTEIIEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIYXKAaT OCHOBOM ISl W3y4YECHUSA
CYIIIHOCTH MPOIECCOB (POTOCUHTE3A, JIbIXaHUs, TTUIIEBAPCHHUS.

B mnmane dopmupoBaHMsT OCHOB Hay4HOrO MHUPOBO33PEHHS, OCBOCHUS
0O0IIIeHayYHBIX METOJIOB MTO3HAHUS U OTBITA MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUW HM3y4YEHUE MpeaMera «XUMHUsS» Ha YriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SX C Y4YEOHBIMM TpeAMETaMU, BXOISAIIMMH B COCTaB
npeIMeTHbIX obOnacteil «EcTecTBeHHO-HayuHbIE MpeaMeThl», «MaremaTuka u
uHpopmaTrKa» u «Pycckuii SI3bIK U TUTEpATYpAY.

[Ipu wu3ydeHum ydeOHOro mnpeamera «XUMHS» Ha YIIyOJIEHHOM YpOBHE
TaKke, KaKk Ha YPOBHE OCHOBHOTO W CpeaHero ooiero oopaszoBanus (Ha 6a30BoM
YPOBHE), 3a7aueii MePBOCTENCHHON 3HAYMMOCTHU SIBJsIETCS (OPMHUPOBAHHUE OCHOB
HAyKW XUMHUU Kak o00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTHUCCKOU
JEATEIbHOCTH YEJIOBEKAa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJBTYphI. Penenne
ATOM 3ajaud Ha YrIyOJIEHHOM YpPOBHE U3YYEHHMS IMpeAMeTa Mperoyiaraet
peann3almIo TAKUX LIEJIEH, KaK:

e (QopMHUpOBaHUE TMPEJCTABICHUN: O MaTE€pUaIbHOM €IUHCTBE MHUDAa,
3aKOHOMEPHOCTSX M MMO3HABAEMOCTH SIBIICHUN NPUPOJIBbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M €€ Bemyuleil poiu B o0OecredyeHuu
YCTOWYMBOT'O  Pa3BUTHSA  YEJIOBEYECTBA: B  PEHICHUH  MpoOIeM
AKOJIOTUYECKOM, SHEPreTUYECKON U MUINEBO 0€30MacHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JJaHNU HOBBIX MAaT€pHUaIOB, HOBbIX HICTOYHUKOB SHEPIUU, B
o0ecreyeHnu paldoOHAIBHOIO MPUPOJIONOIL30BaHMs, B (DOpMUPOBAHUU
MHUPOBO33pPEHUSI U OOIIEH KyJIbTYpPhl YEIOBEKAa, a TaKXKE IKOJIOTHUECKHU
00OCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBbIO U IPUPOJIHOM Cpefie;

e OCBOCHHME CHUCTEMbl 3HAaHWH, JEXKallMX B OCHOBE XHMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: pyHIaMeHTaIbHBIX
MOHATUM, 3aKOHOB M TEOPHUM XHMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOEHHWH BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJISIPHOM, O  TE€PMOJAWHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKHX PEaKLHil, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 OOIINX
Hay4YHBIX MIPUHIIUIIAX XUMHUECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y o0yyJarommxcst OCO3HAHHOTO MTOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHUU I OObSICHEHUS
KITFOUEBBIX HJIEH U MPOOJEM COBPEMEHHOM XWUMUHU, ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, MUMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAMOTHOIO perieHus mpo0eM, CBI3aHHBIX ¢ XUMUEH, POrHO3UPOBAHUS,
aHaJIM3a U OIIEHKU C TIO3UIUI HKOJIOTHYECKON 6€30MacHOCTH MOCIEACTBUN
OBITOBOM U TPOU3BOJICTBEHHOM JEATENBHOCTH YEJIOBEKa, CBA3aHHOW C
XUMUYECKUM  TMPOU3BOACTBOM, HCIOJIL30BAaHUEM U  IepepadoTKoi
BEIIECTB;

yrayOJeHue  TMPEACTaBICHHMM O  HAy4YHBIX  METOJAaX  IO3HAHWS,
HEOOXOUMBIX JUIsl TPUOOPETEHUST YMEHUM OpPUEHTHUPOBATHCS B MHpPE
BEIIECTB U OOBSICHEHMS] XWMHUYECKUX SBJICHUM, HMEIONIUX MECTO B
MIPUPO/IC, B MPAKTUYECKON JIEATEILHOCTH U TIOBCEIHEBHOM KU3HHU.

B mnnane peanmmzanuM TEepBOOYEPEIHBIX BOCHHUTATEIBHBIX W Pa3BUBAIOIIMX
(GYHKIIUNA TIEJIOCTHOW CHUCTEMBI CPEIHEro OO0IIero oOpa3oBaHUS MPU N3YYCHHUH
npenMera «XuUMHS» Ha YIIYOJIEHHOM YpOBHE OCOOYIO  aKTyaJbHOCTH
IPHOOPETAIOT TaKKE IETH | 3a7a91, KaK:

BOCTIMTaHWE YOEXKIEHHOCTH B II03HABAEMOCTH SIBIICHUH TIPUPO/IBI,
YBOXCHUS K TMIPOIECCY TBOpPYECTBA B O0OJACTH TEOPETUYCCKUX M
NPUKIIATHBIX HCCICAOBAHUNA B XUMHH, (DOPMHpPOBAHHUE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAallMM K OOYYCHHIO MW TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCIIMTaHWUIO  HAa  OCHOBE  YCBOCHHUS
00IIIEYETIOBEYECKUX IICHHOCTEH;

pa3BHUTHE TIO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX M TBOPUYECKUX
criocoOHocTe oOydJarommxcs, (OpPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHUST K CaMOOOpa30BaHHIO W HEMPEPHIBHOMY OOPa30BaHUIO KaK
YCJIOBHUIO YCHEITHON MPpodheCCUOHAIBHOM U OOIIECTBEHHOM JIeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBbIO U TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HH;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOrO MPHUPOOIOJIH30BAHHUS,
pa3BUTHE IKOJOTHIUCCKOM KYJIbTYphI, MPUOOPETEHHE OMBITA OOIICCTBEHHO-
TIOJIC3HOM IKOJIOTUIECKON ACITETLHOCTH.

OO6miee 9nciIO 9acoB, MPEAYCMOTPEHHBIX JIJIS M3YUCHUS XUMHUH HA YTITyOJIEHHOM
YpOBHE cpeliHero oduiero oopaszoBanusi, coctapisier 204 yacoB: B 10 kmacce —
102 gaca (3 gaca B Hemenio), B 11 kmacce — 102 gaca (3 gaca B HECIIO).



COIEPKAHUE OBYUYEHMUA
10 KVIACC

OPTAHUYECKASA XUMHUSA

Teopernyeckne OCHOBBI OPraHMYeCKOM XMMMH.

IIpenMer w© 3HAUYEHWE OPraHUYECKOM  XHMHUHU, NPEACTABIECHUE O
MHOT000pa3uu OPraHUuYECKUX COCTMHEHUI.

DJEeKTPOHHOE CTPOEHUE aToMa YIJiepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUS. BaneHTHbIe BO3MOKHOCTHM aTOMa yrjepoaa. XHMHUYECKas CBS3b B
OPraHUYECKUX COCAUHEHMSX. Tulbl TUOPUAU3AIMU aTOMHBIX oOpOuTanen
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKIIETITOPHBIN). THUIBI TIEPEKPHIBAHUS AaTOMHBIX OpOWTaNe, G- U T-CBS3M.
OpunapHasi, 1BOMHAs U TpoiHas cBsA3b. CIOCOOBI pa3pbiBa CBs3€H B MOJEKYJIax
opranuueckux BemiecTB. [loHsTHe o0 cBOOOJHOM paauKaie, Hykieodpwie u
anekTpodue.

Teopuss cTpoeHHMss oOpraHudeckux coeauHenuii A.M. bByrtinepoBa u
COBPEMEHHBIE IIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYeCKUX coeluHeHUH. MoJekyasipHble W CTPYKTYpHbiE  (HOPMYIIBIL.
CtpykTypHble (GOpMYNbl pa3IUYHBIX BUIOB: pPa3BEPHYTas, COKpaIEHHAS,
ckenerHad. M3omepus. Buasl u3oMmepuu: CTPYKTypHasi, HIPOCTPAHCTBEHHAS.
DneKTpoHHbIE 3PPEKTH B MOJIEKYJIaX OPTaHUYECKUX COCNMHEHUN (MHIYKTUBHBIN
U Me30MepHbIN A PEKTHI).

[IpencraBnenne o kiaccupuKaMU OpraHudeckux BemiecTB. [loHsTHEe O
dbyHKIIMOHANBHOM Tpymme. ['omomnorus. ['omonoruueckue psasl. CuctemaTuieckas
HOMeHKIarypa oprannueckux coeauHeHuid (IUPAC) u TpuBHalibHBIE Ha3BaHUS
OTAEJbHBIX MTPEICTABUTEIIEH.

OcobenHoctu W Kiaccuukanus OpraHudeckux peakinuid. OKUCIUTETBHO-
BOCCTAaHOBHTEINILHBIC PEAKIIUY B OPTaHUYECKON XUMUHU.

DKCNEPUMEHTAIbHBIE METOJIbl W3yYE€HHUs BEIIECTB M HX IPEBPAIICHUM:
O3HAaKOMJICHHE C O00pa3laMyd OpraHMYecKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OIIBITHl [0 MPEBPALICHUI0 OPraHUYECKHX BEUIECTB IIPU HArPEBaHUU
(mnaBieHue, OOYIJIMBaHUE W TOPEHHE), KOHCTPYHPOBAHUE MOJIENEH MOJEKYJ
OPTraHUYECKUX BEILECTB.

YriaeBoaopoasl.

Ankanpl. ['oMmoornueckuii psj ankaHoB, oOmias ¢hopMmyina, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AJKAHOB, SP -
rudpuan3anus aTOMHBIX OpOuTaned yriepoaa, o-cBsi3b. dusnueckue cBOWCTBA
AJIKAHOB.



XUMHAYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMEIICHUs, W30MEpHU3alNH,
JNEruAPUPOBAHUS, TUKIN3ALNK, TUPOIU3a, KpeKuHra, ropenusd. [IpencrasieHue o
MEXaHU3ME PeakInil paIMKaIbHOI'0 3aMEILCHHUS.

Haxoxnenue B npupone. CriocoObl MOSy4eHHUs] U IPUMEHEHUE aJIKaHOB.

Huxnoankanel. O0mas Gopmysna, HOMEHKIATypa u usomepus. OcobeHHOCTH
CTPOCHUSI M XHUMHUYECKHUX CBOMCTB MalbIX (LIUKJIONPONAH, IUKIO0yTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IUKIOreKcaH) IUKIoankaHoB. CrocoObl MONy4YeHUs U
PUMEHEHHUE [IUKIIOATKAHOB.

Ankenbl. ["'oMoorndeckuii psja anakeHoB, oOmas GopMmysa, HOMEHKIATypa.
DNEKTPOHHOE M  POCTPAHCTBEHHOE CTPOCHHE MOJEKYI aJKEHOB, Sp°-
rudopuau3anys aTOMHBIX opOuTaned yriepoaa, o- U m-cBsi3u. CTpyKTypHas |
reoMerpudeckas (Iuc-TpaHc-) uzoMepus. DuU3NUeCKHe CBOWCTBA AJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKIMU TMPUCOCIUHEHUS, 3aMEIICHUS B O-IIOJIOKEHUE
IIpY JBOMHOM CBs3M, IOJUMEpU3aUMU U okucieHus. IlpaBuno MapkoBHHUKOBA.
KadecTBeHHble peakiiuyu Ha ABOWHYIO CBsi3b. CIIOCOOBI MOMYYEHUSI U PUMEHEHHE
AJIKEHOB.

Ankaauensl. Knaccudukaius ankagueHoB (CONPSKEHHBIC, U30JIUPOBAHHBIE,
Kymynuposaruwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONPSDKEHHBIX  JIUEHOB, 1,2- u  1,4-npucoenunenue. Ilonmumepuszamus
CONpsDKEHHBIX TUeHOB. CrocoObl MOMy4YeHUs U IPUMEHEHUE aJIKaIueHOB.

Ankunbl. ['oMonorudeckuii psij alkKuHOB, o01Ias (Gopmylia, HOMEHKJIATypa U
u30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJl aJKHHOB, SP-
rudpuau3anus aTOMHBIX opOuTaneil yriaepoga. Pu3nyeckre CBONCTBA aTKHHOB.
XWUMHUYECKHE  CBOICTBA:  pEaKUUMW  MPUCOCAUHEHHUS,  JUMEPHU3ALHUU U
TpUMepHU3aluu, okuciaeHus. KucioTHeie CBOWCTBA AJIKWHOB, UMEIOIIMX KOHIIEBYIO
TPOMHYIO CB3b. KauecTBEHHBIE PeaKIMU Ha TPOMHYIO CBs3h. CIIOCOOBI OJTYYEHUS
Y IPUMEHEHHE AJIKUHOB.

ApomMaThyecKue yrieBoJopoabl (apeHsl). ['oMOIOruueckuid psiji apeHoB,
oOuast popmyra, HOMEHKIATypa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJEKylIbl OeH3ona. @Du3nyeckue CBONCTBA apeHOB. XUMHUYECKUE
CBOMCTBa O€H30J1a ¥ €r0 TOMOJIOTOB: PEAKIINK 3aMeleHusI B OCH30JbHOM KOJIbIIE U
YTJIEBOJIOPOJIHOM pajJuKale, peaklud NPUCOEAUHEHUS, OKUCJIECHHWE TOMOJIOTOB
Oenzona. IlpencraBieHne 00 OpPUEHTHUPYIOUIEM JCUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe aNKWIbHBIX PaJUKaIOB, KapOOKCWIbHOH,
TUAPOKCUIIBHOM, aMHUHO- W HUTPOTPYIIbBI, aTOMOB rajgoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [Tonumepuzanus ctupona. CrnocoObl MOTydYeHUs U
MPUMEHEHHUE apOMATHUYECKUX YTIIEBOIOPOJIOB.

[Ipupoansiii ra3. [lonyrueie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslif yroias U nmpoayKThl ero mnepepadotku. CrocoOsl nepepaboTku HePTH:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KaTaTUTUYECKUM), pUPOPMUHT, MUPOJIU3.
[IponykThl nepepadOTKu HEPTHU, UX TPUMEHEHUE B TPOMBIIUIEHHOCTH U B OBITY.

['enernueckas CBsA3b MEX]Yy Pa3IMYHBIMU KJIACCAMH YTJIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIY, HUTPOrPyNMNy, IMAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJOr€HNpPOU3BOJHBIE BOAHOTO M CIHUPTOBOTO
pacTBopa miénoun. B3aumopeicTBue nuranoreHalkaHOB ¢ MarHUEM M IUHKOM.
[TousTue 0 METaJIIO0PTraHUYECKUX COCJIMHEHUSX. Hcnons3oBanue
raJIOTCHIPOU3BOJIHBIX  YIJIE€BOAOPOAOB B OBITY, TEXHUKE M IpPU CHUHTE3E
OpPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W MX MPEBpAILCHUN:
u3ydeHue (PU3NYECKUX CBOWCTB YIiIeBOJOPOAOB (PAaCTBOPUMOCTH), KAU€CTBEHHBIX
peaKImii yriaeBOIOPOJOB Pa3IMYHBIX KJIaccoB (0OECIBEUYMBAHHE OPOMHOU WIIH
MOJIHOM BOJIbI, pacTBOpa IEepMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHJIEHa C
aMMHMaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE OOHapYyKEHUE
yriepoja ¥ BOJOPOJa B OPraHUYECKUX BEILECTBAX, IOJIYYEHHE OTUJIIEHA H
U3Y4YEHHE €ro CBOWCTB, O3HAKOMJIeHHE ¢ KoyuleKuuamu «Hepte» um «Yromsy, c
oOpasllaMM IUIACTMAacC, KaydyKOB M PE3UHBbI, MOJEIUPOBAHUE MOJIEKYII
YIIE€BOAOPOJIOB U TaJIOT €HIPOU3BOIHBIX YTIIEBOAOPO/IOB.

Kucaopoaconep:xamue opranndeckue coeJuHeHUsl.

[IpenenbHble OogHOATOMHBIE cHUPTh. CTpoeHHE MOJEKYyd (Ha NpHUMeEpe
MeTaHoJla M JTaHona). ['omosormueckuit psan, oOmas dopMyna, H30MepHs,
HOMEHKJIaTypa W kinaccuukanus. Dusudyeckne CBOWCTBA  MPEJETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpoAHBIE CBS3W MEXAY MOJEKYJIaMH CIIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIMU 3aMELIEHUsA, JETUApaTalyd, OKHUCICHHUS,
B3aUMOJICUCTBHE C  OpPraHMYECKUMU UM  HEOPraHWYECKUMH  KHUCIIOTaMHu.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. J[eliCTBHE ATaHOJIA U METAHOJIA
Ha opraHu3M uyenoBeka. CrocoObl MOMY4YeHHS W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3dupel, HOMeHKIaTypa U u3omepusa. OcoOeHHOCTH (PU3MUYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUJICHIJIMKOIb WM TIHIEpUH. DPuU3nueckue u
XMMHUYECKUE CBOMCTBA: PEAKLUHU 3aMEIECHHs], B3AUMOJECHCTBHE C OPraHUYECKUMU
U HEOPraHWYECKUMM KHUCIOTaMH, KAueCTBEHHAas pEaKlus Ha MHOTOaTOMHbIE
cupthl. [IpencraBieHne o MexaHU3Me peakiMil HYKIeO(UILHOTO 3aMElICHUS.
JlelictBue Ha opraHu3Mm deioBeka. CrnocoObl MOMy4YEeHHs] U MPUMEHEHHE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJNEKYINbl, B3aMMHOE BIUSHHUE TUAPOKCOIPYIIBI H
6enzonbpHOro siapa. dusmueckue cpoiictBa (eHona. OCOOCHHOCTH XMMHYECKUX



cBOMCTB (eHona. KauecTBeHHble peakunu Ha (eHona. TokcuyHOCTH (PeHona.
CnocoObl nonydeHust 1 npuMenenue penona. GenonpopManpaeruinas cMoia.

KapOoHunbHble COETUHEHUS — abJETUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHMJIHOHM Tpynmbl. ['oMoniorudeckue psijpl anbJETUAOB U KETOHOB, 00Ias
dbopmyna, uzomepuss U HOMEHKiIarypa. DuU3nyecKkue CBOMCTBA albJCTHIIOB H
KETOHOB. ~XUMHUYECKHE CBOMCTBAa  albJCTMJIOB UM  KETOHOB:  pEaKIuu
npucoearHeHus. OKUCIEHUE albJerUA0B, KAYECTBEHHBIC PEAKIIUU Ha aIbJICTHIbl.
CriocoObl osTy4eHHsl U MPUMEHEHHE alibJICTHJI0B U KETOHOB.

OHOOCHOBHBIE TIpe/ieNIbHbIE KAPOOHOBBIE KHCIOTHL. OCOOEHHOCTH CTPOCHHSI
MOJIEKYJI KapOOHOBBIX KUCTOT. M30Mepust 1 HoMeHKIarypa. Gu3ndyeckue CBONCTBA
OJTHOOCHOBHBIX MPEJIEIbHBIX KapOOHOBBIX KHCJIOT. BOAOpOAHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCIOT. XUMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakius ATepuPUKaAIUKA, PEAKIUU C Y4YaCTHUEM YTJIEBOJOPOIHOTO pajJHKaia.
OcoOeHHOCTH CBOMCTB MYpaBbUHON KHCJIOTHL. [loHATHE O TIPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0EHHOCTH CBOWCTB HEMPEIENbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JMKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpemcraBurenu BhICIIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBasl, MaJbMUTHUHOBAs, OJICMHOBAs, JUHOJEBAS,
NUHONeH08as KUcioThl. CriocoObl MONyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunbie 3¢upsl. ['omonoruueckuit psia, obmas dopmysna, HU30OMEpUs U
HOMEHKJIaTypa. PU3NYECKHE U XMMHUYECKUE CBOWCTBA: THUJPOJIU3 B KHUCIOW H
LIEJIOYHOU Cpee.

Kupsi. Ctpoenue, puznuecKkrue U XMMHUUYECKHUE CBOWCTBA KHUPOB: THAPOIIN3 B
KHUCITION U 1enovyHon cpene. OCoOEHHOCTH CBOWMCTB KHUPOB, CONEPKAIINX OCTATKU
HEMpeAEIbHBIX JKUPHBIX KUCIOT. JKupsl B ipupoe.

MpbUT4 KaK CONH BBICITMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE ICHCTBHE.

OOmas xapakrepuctuka yriepojioB. Kiaccudukanus yrieBojgoB (MOHO-, AU-
U Tojucaxapunbl). MoHocaxapuabl: TIIIOKO3a, (pykTo3a, Tajakrosza, pudo3a,
ne3okcupu6o3a. dusnyeckue CBOMCTBA U HaxoxaeHue B npupozae. DoTocunres.
XUMHYECKHUE CBOMCTBA IIFOKO3bI: PEAKIIUH C YUACTUEM CIIUPTOBBIX U aJIbJIETUIHOU
IpynI, CIUPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpumeHeHue TIiIoKo3bl, €€
3HAYEHHUE B JKU3HEIACATEIbHOCTH OpraHu3ma. Jlucaxapuasl: caxapo3a, MaibTo3a U
JakTo3a. BoccTaHaBiMBarolye 1 HEBOCCTAHABIIMBAIOIIME TUcaxapuabl. ['uaponus
nucaxapuaoB. Haxoxaenue B npuponae u npuMmeHenue. [lonucaxapunapl: kpaxmard,
IVIMKOTEH W 1emnono3a. CTpoeHHME MaKpOMOJIEKYJ KpaxMmala, TJIMKOIeHa |
HEUIt0I03bl.  PU3MYECKHME CBOMCTBA Kpaxmana W LEJUII0JI03bl. XHMHYECKHE
CBOWCTBA Kpaxmalla: THIpOJIN3, KaueCTBEHHAas peaKkuus C HOJIOM. XHMHUYECKHE
CBOMCTBA IIEJUTIOJNIO3BI: THIPOJIN3, TOdydeHne >(PUpoB IeiTono3bl. [lorstiue 06
HCKYCCTBEHHBIX BOJIOKHaX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB M MX MPEBpAILCHUN:
pPacTBOPUMOCTh PA3JIMYHBIX CIIUPTOB B BOJAE, B3aUMOJICICTBUE 3TAHOJIA C HATPUEM,
OKHUCIIEHHE STUJIOBOI'O CIHMPTA B aIbJAECTH]l Ha PACKAIEHHOW MEIHON MPOBOJIOKE,
OKHCIIEHUE ATUJIOBOTO CHUPTA JUXPOMATOM Kaiusi (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), KAYECTBEHHBIC PEAKIMH Ha albAETUIbl (C TUIPOKCHUIOM
muammuHcepedpa(l) u  rugpokcupom  Mmenu(Il)), peakuuss riMIepUHa
runpokcugom wmeau(ll), xumuueckue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICCTBHE pacTBOpa TIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumopeiictue
KpaxMajia ¢ MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3ajlady 1o TeMaM «ChupThl U
dbenonby, «KapooHOBBIE KUCTOTHI. Cl0KHBIE A3(DUPBI».

A3o0Tcoaep:Kale OpraHuyecKue CoeAUuHeHUsI.

AMHHBI — OpTaHHYECKHE MPOM3BOAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUyeckue W apoOMATHUYECKHUE; MEPBUYHBIC, BTOPUYHBIE U TPETUUHBIC.
Crtpoenue mosekyl, obmias ¢opmysia, U30Mepusi, HOMEHKIATypa U (puznueckue
cBolcTBa. XUMHUYECKOE CBOMCTBA aln(aTUuEeCKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aUMOJCHUCTBUE IEPBUYHBIX AMUHOB C a30THUCTOW KHUCJIOTOM.
Comnu aKuIaMMOHHSL.

AHUIMH — TPEJICTaBUTENIL AMHHOB apoMaTtudyeckoro psna. CrpoeHue
aHuiauHaA. B3anMmHOe BIMSHUE TPYIN aTOMOB B MoJIeKyJsie aHuianHa. OCOOEHHOCTH
XUMHUYECKUX CBOWMCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHwinH. CrocoObl
MOJTy4CHHsI W TPUMEHEeHHE anudaTtudeckux amMuHOB. [lomydyenuwe aHwiIMHA U3
HUTPOOEH3071a.

AmuHokucnoTel. HoMeHknatypa u uzomepusi. OTAenbHbIE TPEACTABUTEIHN O
AMUHOKUCJIOT: TJMIUH, ajaHuH. @Du3NYecKue CBOWCTBA aMHUHOKHCIOT.
XAMHYECKWE CBOMCTBA aMHHOKHCIOT KaKk aM(OTEepHBIX  OpTaHUYECKHX
COCIMHEHUN, peaklus TMOJUKOHJCHCAIIMU, O00pa3oBaHWE TMENTUIHOW CBSI3U.
bruonornueckoe 3HaueHNE aMUHOKHUCIOT. CUHTE3 U THIPOJINA3 NENTUIOB.

benku kak mnpuponaHble mnoiumepbl. IlepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBa OEIKOB: THIAPOJIH3, ICHATYpaIus,
KaueCTBEHHbIE PEaKIMK Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUS BEUIECTB W UX MPEBPAILCHHI:
pacTBOpeHHe OEIKOB B BOJIE, JICHATYypalus OETKOB MPU HArPEBAHHH, I[BETHBIC
peakiuu Ha O€NKu, pEHIeHHWe OKCIEePUMEHTAIBHBIX 3ajad 10 TeMaM
«A3zoTtcoaepxaniue OpraHUYECKUe COCAUHEHUS» WU «Pacno3HaBanue
OpPraHUYECKUX COCTUHEHUN.

BbicoKOMOJIEeKYISAPHbIE COCTUHECHUS.

OCHOBHBIEC TOHSTHS XUMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJMMEPU3ALNM, CPEAHSS MOJIEKYIIspHas



macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCAUHEHUH —
NOJIMMEPHU3ALINS U TIOJTUKOH/IECHCAIIHS.

[Tonumepubie wmatepuansl. [lmactMacchl  (MOAMATHUIICH, MOJUIIPOIMIIEH,
HNOJIUBUHWIXJIOPUZ, TOJMCTUPOJ, IOJIMMETUIMETAKpUiIaT, MOJUKapOOHATHI,
nonudTWIeHTepedTanat). Y Tunusaius u nepepadboTka miacTuka.

DacToOMepHI: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHUE KayqyKd
(OyTamreHOBbI|, XJIOPOIPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypaibHble (XJIONOK, MIEPCTh, MIEIK), HCKYCCTBEHHBIE (BUCKO03a,
alleTaTHOE BOJIOKHO), CUHTETUYECKHE (KAIIPOH U JIABCaH).

[Tonumepst CHELMATIBHOTO Ha3Ha4YeHHUs (Tedion, KeBJap,
AJIEKTPONPOBOIAIINE MTOJIUMEPHI, OHOpa3IaraeMble MOJIUMEpPHI).

OKCIEpUMEHTAIBHBIE METOAbl HW3Y4YEHHMs] BEIIECTB W MX NPEBpaILEHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMHi NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
KaydyKOB, pEIIEHUE OSKCIEPUMEHTANBHBIX 3ajady 1o Teme «Pacrno3HaBaHue
IUIaCTMACC U BOJIOKOH).

Pacuérnble 3amaun.

Haxoxnenue wmonekynsipHOH (GOpMyNbl OPraHUYECKOr0 COEAMHEHHUS [0
MaccoBbIM  JIOJISIM  3JIEMEHTOB, BXOJAIIMX B €ro0 COCTaB, HaXOXJIEHUE
MOJICKYJISIDHOM  (POPMYJIBI  OpPraHMYECKOTO COCAMHEHHS 110 Macce (00BEMY)
OPOAYKTOB CrOpaHHsi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMy W/WIM MCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHHMsI, ONPENEICHUE JIOJIM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnpeaMeTHble CBA3HU.

Peanuzanus MexXnpeIMEeTHbIX CBA3EH NPU U3YYEHUN OPraHUYEeCKOW XUMUM B
10 kylacce OCYLIECTBIIIETCS YEpe3 MCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHATUN, TaK M TIOHATUN, MPHUHATHIX B OTIENBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT0 IUKJIA.

OO01re ecTeCTBEHHO-HAyUHbIE IOHATHSA: SIBJICHHUE, HAYYHBIN (akT, TUIOTE3a,
TEOpHs, 3aKOH, aHaJW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHUE, H3MEPEHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJIETTUPOBAHHUE.

®duszuka: Marepusi, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (DU3MUECKUE BEIUYMHBI, E€IUHUIBI HW3MEPEHUs, CKOPOCTb, SHEPTus,
macca.

buonorusi: kierka, opraHusM, J3KOocucTeMma, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTh, ABTOTPO(MHBIA U TE€TePOTPOPHBIN THUI NMUTAHUA, OpOKEHHE,



¢dorocuHTe3, nbIXaHWE, OENKH, YTIAEBOIABL, JKUPBI, HYKIEHHOBBIE KHCIOTHI,
(epMEeHTBI.

I'eorpadus: none3Hble HCKONaeMble, TOILUIHBO.

TexHonOrus: MUIIEBBIE MPOAYKTHI, OCHOBbI PAlMOHAIBHOIO MUTAHUS,
MOIOILIME CPEJCTBA, MAaTEPHAIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBILIASA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckne 0CHOBBI XMMHUM.

AtoM. CocTaB aTOMHBIX siiep. XUMHUYeCKuil snemeHt. M3oromnel. CTpoeHue
AJIEKTPOHHBIX O000J0YEK aTOMOB, KBAaHTOBBIC YHCJIA. DHEPreTUUECKUE YPOBHU U
HOAYpOBHHU. ATOMHbIe opOuTanu. Kiaccudukarysi XaMUYeCKUX 3JIeMEHTOB (S-, -,
d-, f-omementsl). PacrpenencHue JJIGKTPOHOB TI0O aTOMHBIM — OpOUTAJISIM.
DJIEKTPOHHbIE KOH(PUTYpALIIU aTOMOB 3JIEMEHTOB MEPBOr0—UETBEPTOrO MEPUOJIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(MUTypalud HOHOB.
DIEeKTPOOTPULIATENBHOCT.

[Tepnonnueckuin 3akoH u Ileprnonnyeckas cucreMa XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa. CBA3b NEPUOIUYECKOro 3akoHa M [leproanyeckoi CHUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX M CIOXKHBIX BEIIECTB [0 TrpynnaMm © NepuoaaMm. 3HA4YEHUe
nepuoanyeckoro 3akona /(.M. Menneneesa.

XuMHYECKass CBsA3b. BUIBI XUMHYECKOM CBSI3U: KOBAJCHTHAsl, HWOHHAs,
MeTauinyeckas. MexaHu3Mbl 00pa30BaHMS KOBAJEHTHOW CBSI3U: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA. DHEPTUs U JIMHA CBs3U. [1oNsIpHOCTD, HANIPABIEHHOCTD U
HACBHIIIAEMOCTh KOBAJEHTHOW CBs3U. KparHeie cBsizu. BopoponHas CBA3b.
MexMONeKyIsIpHbIE B3aUMOIECHCTBUS.

BajieHTHOCT, W BaJICHTHbIE BO3MOXXHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOA).

[IpencraBineHne 0 KOMIUIEKCHBIX COeIMHEHUSAX. COCTaB KOMITJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsiTHE O KOOPAWHAMOHHOW XUMUH.

BemectBa  MONEKYIApHOTO M HEMOJIEKYJIAPHOTO  CTPOCHUA.  THIbI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbix cucreMax. MictuHHble pacTBOpHI. [lpencraBienue o
KOJUTOMAHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIGHTPAIlUM PaCTBOPOB:
MaccoBas J0Jid BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HaceilieHHbie u
HEHACBIIIEHHBIE PACTBOPbI, pACTBOPUMOCTh. KpHUcTammoruaparsl.



Knaccudukanys u HOMEHKIaTypa HEOPraHMUECKUX BEIIECTB. TpUBHABHBIC
HAa3BAHUS OTJEIbHBIX MPEACTABUTENEH HEOPTaHNUYECKUX BEIIECTB.

Knaccudukanus XuMUuecKUX peakiuii B HEOPTaHMUYECKONW M OpraHuYecKOn
XMMHU. 3aKOH COXPaHEHMS MACChl BEILIECTB; 3aKOH COXPAHEHUS U MPEBPaAICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusiX. TeroBbie d3(h(HEKTh XUMUYECKUX PEaKIIUi.
TepMOXUMHUYECKUE YPAaBHEHUS.

CKopoCTh XUMHYECKON peakinu, €€ 3aBUCUMOCTb OT Pa3IMYHbBIX (DaKTOPOB.
['omorenHsbIe U rereporeHssle peakuun. Karanus u karaau3aTopsl.

OO6parumbie 1 HEOOpaTUMBIE peaKIuiu. XUMHUEeCKoe paBHOBecue. KoHcTanTa
XUMHYECKOr0 paBHOBecHUsl. DakToOpbl, BIUSIONIME HA TOJ0KEHHUE XUMHUYECKOIO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIICHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutndeckas aucconuarys. CuibHbIE W ClIa0ble DJIEKTPOJIHTHI.
Crenenp aucconmanuu. Cpena BOJHBIX PAacTBOPOB: KHUCIOTHAs, HEUTpaibHAasd,
menoyHas. Bogopoaueiii mokazarens (pH) pactBopa. I'maponus comneid. Peakiuu
MOHHOT'0 OOMEHa.

OKHUCITUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKUCIIEHUS.
Okucnurennb W BOCCTAaHOBUTENb. [Ipolecchl OKHUCIEHUS M BOCCTAHOBJICHUS.
Baxnelmme OKUCIMTENM W BOCCTAHOBUTENIH. METOa 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 pacTBOPOB U PACILJIABOB BEUIECTB.

DKCNEPUMEHTAIbHBIE METO/bl M3YYE€HHUS BEIIECTB W HX IPEBPAIICHUN:
pa3loKEeHUE TEepPOKCHAA BOAOPOJAa B TNPUCYTCTBUU KaTAIM3aTOpa, MOIEIU
KPUCTAINIMYECKUX PEHIETOK, MPOBEICHNUE PEeaKIuii MOHHOTO 0OMEHa, OIpeesieHHe
cpeapl PacTBOPOB C MOMOIIBI WHIWKATOPOB, W3YYEHHUE BIIMSHUS Pa3JIUYHBIX
(GakTOpOB Ha CKOPOCTb XHMHUYECKOM pEaklIMu U TMOJ0KEHUE XUMUYECKOTO
PaBHOBECHSI.

Heopranuueckasi xummusi.

[Tomoxenne HemeraiuioB B Ilepuognyeckod CHCTEME  XUMHYECKUX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI UX aToMOB. duznueckue
CBOMCTBA HEMETAJJIOB. AJTOTPOIUS HEMETAJJIOB (Ha MpUMEpPE KHUCIOPOJa, CEPHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydenne, ¢usznueckne M XUMUYECKHE CBOWCTBA: PEAKIIMH C
METAJUNIAMM M HEMETAJJIaMH, BOCCTAHOBUTEIbHBIE  CBOMCTBA. [ Mapuibl.
TomnIuBHBIE 2JIEMEHTHI.

lNanorensl. HaxoxaeHue B mpupoje, CHOCOObI MOTydeHHs, (HU3UYECKHE H
XAMUYECKUE CBOMCTBA. ['aoreHoBOmOpOibl. BaxkHeWIne KuCaopoacoaepramnme
coelMHeHus rajgoreHoB. JlabopaTopHble ¥ MPOMBIIUICHHBIE CTIOCOOBI MOTYyUYCHUS
rajoreHoB. [ [puMeHeHne rajJoreHoB U X COEAUHEHUM.



Kucnopon, o3zon. JlabopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI TMOIYYEHUS
Kucioposia. Ou3nueckue U XMMUYECKUE CBOWCTBA M MPUMEHEHHE KHUCIOpoaa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B HpUpOAE, CHOCOObI MOMy4YeHUs, (U3MUECKHE WU
xumudeckue cBoictBa. CepoBogopon, cymbduasl. Oxcupn cepoui(1V), oxcupg
cepbi(VI). Cepuucras u cepHas KHUCIOTBI W uX comd. OCOOCHHOCTH CBOKMCTB
CEepHOM KUCTOTHI. [IpruMeHeHne ceprl U €€ COeIMHEHUM.

A30T. HaxoxaeHue B TMpupojie, CHOCOOBI TOJNy4YeHUs, (PU3HUECKUE U
XUMHYECKHE CBOMCTBA. AMMUAK, HUTpUbl. OKCUABI a30Ta. A30THUCTasi U a30THAas
KHCIIOTHI U UX conr. OCOOCHHOCTH CBOMCTB a30THOM KHUCIIOTHI. [IpuMeHeHne azora
U €ro COeIMHEHUN. A30THbIE YT0OpEHUSI.

®ochop. Haxoxnenue B mpupose, cnocoObl MONydeHUs, (U3HUECKUE U
xumudeckue cBoictBa. Dochunpr u pochun. Oxcuasl docdopa, dochopnHas
kucnora u e€ comu. [lpumenenue ¢ocdopa m ero coeamaeHuii. DocdopHbIe
yI00pEHHUSL.

VYrnepon, HaxoXAeHHWE B NOpUpoAe. AJUIOTPONMHbIE  MOAU(PUKALUU.
dusnyeckne W XUMHYECKHE CBOWCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yriepoaa(ll), okcua yrinepoaa(IV), yronbHas kuciora u eé€
colu. AKTHUBUPOBAHHBIA yroib, aacopOuus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MpOCThIX BEUIECTB, OOPA30BAHHBIX YIIEPOJOM, U €ro
COECIMHEHU.

Kpemuuii. Haxoxzaenue B mpupojie, cocoObl MoyiydeHus, (GU3UYECKHE U
xumudeckue cporctBa. Oxcun kpeMuuA(IV), kpeMHueBas KHUCIOTa, CHIIMKATHI.
[IpumeneHue kpeMHus U ero coequHeHui. CTeKi0, ero nNojy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MmeramnoB B Ilepronnueckoil cCUCTEME XUMUYECKUX JJIEMEHTOB.
OCOoOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX 000J0YEeK aToMOB MeTauioB. OOmue
dbuzndeckre CBOWCTBA MeTauioB. [IpuMeHeHHE MeTalioB B OBITY M TEXHUKE.
CruiaBel METANIIOB.

DNEeKTPOXUMHUYCCKUN psf  HanpsbkeHud wMetamioB. OOmme  cmocoOb

NOJIyYEHUS METAJLIOB: TUIPOMETAILTYPrHUs, MIMPOMETAIITYPIus,
anekrpomeramutyprus. Ilonsatue o kopposum meramioB. CrocoObl 3aluThl OT
KOPpO3UH.

OO6mas xapakrepuctuka MertamioB [A-rpynnsl [lepuonnueckoid cucTeMsl
XUMUYECKUX JJIeMEeHTOB. Hartpuii u kanuii: mnomydeHue, (QU3MUECKUE U
XUMHYECKUE CBOWCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mras xapakrepuctuka meramioB IIA-rpymmer [lepuogudeckoit cuCTEMBI
XUMUYECKUX OJJIEMEHTOB. Marnuii W Kajablui: mnoiydyeHue, (U3UYECKHEe U
XUMUYECKUE CBOMCTBA, NPHUMEHEHUE IIPOCTBIX BEIIECTB M HMX COEAUHEHUU.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.



ANOMHMHHI: TTONTydeHUE, (PU3NUECKNE U XUMUYECKUE CBOMCTBA, IPUMEHEHUE
OPOCTOrO BEIIECTBA M €ro coeAuHeHud. AM@oTrepHble CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHMUSL.

OOmiass  xapakTepucThKa MeTauioB MoOouHblx mnoxarpynn  (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyeckue U XMMUUYECKUE CBOMCTBA XpoMa U €ro coeauHeHul. OKCubl U
rugpokcuasl xpoma(Il), xpoma(Ill) m xpoma(VI). XpomaTel U nuxpomartsl, UX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHre XpoMa.

duznueckue M XUMHUYECKHME CBOMCTBA MapraHlia M €ro COEIUHEHHIA.
Baxmneiimue coeaunenuss wMapranma(ll), wmapranna(IV), wmapranma(VI) u
mapranua(VII). Ilepmanranat kanusi, ero OKUCIUTEIbHBIE CBOWCTBA.

@u3nYeCcKue U XUMUYECKHUE CBOMCTBA KEJI€3a U €ro coeauHeHu. OKCHUIIbL,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). ITonyyenue u mpuMeHeHHUE Kee3a
Y €ro CIUIaBOB.

PuU3UUECKUe U XMMUYECKUE CBOMCTBA MEIU U €€ coenquHeHuu. [lomyuenue u
MIPUMEHEHHUE MEJIU U €€ COCTUHECHU .

[uHk: nomy4yeHue, (pU3MUECKME M XMMHYECKHE CBOWCTBA. AMpoTepHbIE
CBOWMCTBA OKCHJIA ¥ TUJIPOKCHUAA IMHKA, TUAPOKCOKOMIUIEKCH IMHKA. [[puMeHeHune
LMHKA U €r0 COEAUHEHHUI.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W MX MPEBPAILCHUN:
u3y4yeHrue oO0pa3lloB HEMETAJJIOB, TOpeHHE cepbl, Pocdopa, keine3a, MarHus B
KHCIIOPOJIE, M3Yy4Y€HUE KOJUIeKIMU «MeTaibl M CIUIaBbl», B3aMMOJEHUCTBUE
MIEJTIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJION (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpPUAIIOB), B3aUMOJICICTBHE LIMHKA U JKelie3a C pacTBOPaMH KHUCIOT U
1IEI0YEH, KAYECTBEHHbIC PEAKIIUM HA HEOPraHUYECKUE aHUOHBI, KATUOH BOAOPOA
M KaTHOHbl METAJIOB, B3aUMOJICHCTBUE THUIPOKCUIOB AIOMUHUS WU IIUHKA C
pacTBOpaMM KUCIIOT U IIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 N0 TeMam
«anorensr», «Cepa u e€ coeguHeHUs», «A30T U GocPop U HX COCAUHECHUS,
«MeTasibl TJIABHBIX MOATPYII, «MeTasibl TOOOYHBIX MOATPYIIID.

XuMHUS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHS denoBedecTBa. [loHsTHe
O HAY4YHBIX METOJIaX IIO3HAHHUS M METOAOJIOTUA HAYYHOTO MCCIIECIOBAHUA.
Hayunbie npuHIMNIBI OpraHu3alid XUMUYECKOro Mpou3BoicTBa. [IpoMbIiuieHHbIE
CIOCOOBI MOTYYEHUsI BAKHEUIITUX BEIIECTB (HA MPUMEPE MPOU3BOJICTBA aMMHUAKa,
CEpHOW KHUCIIOTHI, MeTaHoJa). [IpoMbIIuIeHHBIE CTIOCOOBI MOYYEHUSI METAJIIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAOUIEH CpPENbl M €ro IOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPreTUUECKO 0€30MacHOCTH.

XuMHusi U 300pOBbE 4enoBeKka. JlekapcTBeHHble cpenctBa. [IpaBuna
UCIIO0JIb30BAaHUS JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMHUK B pa3BUTUU MEIULIMHBI.



XuUMUSl TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKU. Poib xumuu B
o0OecrnieueHnu MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mnapdromepHsie cpenctBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIHOJIb30BaHUS MPENnaparoB OBITOBOW XWMHUM B TOBCEAHEBHOM
KU3HMU.

XuMHSL B CTPOUTEIHCTBE: BAKHEHUIIINE CTPOUTENIbHbIE MaTepHuaybl (LIEMEHT,
OeTOH).

XuMHsl B CEITLCKOM X03siiicTBe. OpraHnyeckue U MUHEpalIbHbIE yI0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHUalbl, KPaCKH, CTEKJIO, KEpAMHKA.
Marepuainel i 30eKTpoHUKU. HaHoTeXHOMOrMm.

Pacuérnbie 3a1aun.

Pacuérer: Maccel BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO W3 Y4YaCTBYIONIMX B PEaKIMU BEMIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) NPOJAYKTOB pPEaKUUU, €CIU OAHO W3
BEIIECTB MMEET MpuMecH, Macchl (00BbEMa, KOIMYECTBA BEILIECTBA) IMPOJYKTa
peakIuu, eciIM OJHO M3 BEIIECTB JaHO B BHUJE PACTBOPA C OMNpPEHEIEHHON
MAacCOBOM JOJIE pPACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJAM W MOJSPHOU
KOHLIGHTpAIlMM BEIIECTBA B pacTBOpE, MOJM BbIXOAA MPOAYKTa PEAKIHUH OT
TEOPETUUECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanmst  MeXNpeaMETHBIX  CBsI3ed IOpU  HM3y4YeHUH OOwmed u
HEOpraHM4ecKkoi xuMuu B 11 Kilacce OCylIecTBIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIIMX €CTECTBEHHO-HAYYHBIX MOHATHI, TaK U MOHATHI, IPUHATHIX B OTACIIbHBIX
peaMETax €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO1uue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUSA: SBJICHUE, HAYYHbIN (aKT, TUIIOTE3a,
TEeOpHsi, 3aKOH, aHaJIu3, CUHTE3, KiacCU(UKaIUs, MEePUOJIUIHOCTh, HAOIIOACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJI€JIb, MOJEIUPOBAHUE.

dusnka: MaTepus, MHUKPOMHp, MaKpOMHUpP, aTOM, JJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, IHEPTE€TUUECKUN YPOBEHbD,
BEIIECTBO, TeJI0, OOBEM, arperaTHOE€ COCTOSHUME BEIEeCTBA, HJEaJbHbIN Ta3,
dbusznueckre BEIMUMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHsl, Macca.

buomorus: kieTka, opraHu3M, dKocucTeMa, omocdepa, MeTabonIM3M, MaKpoO-
U MUKPOAJIEMEHTHI, OCJIKH, KUPBI, YTIEBObI, HYKIICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB M MOTOK YHEPTUU B HIKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOTaeMbl€, TOILJIUBO,
PECYpPCBHIL

TexHomorus: XUMUUECKass MPOMBIIIJICHHOCTh, METAJLTYPrUs, CTPOUTEIIbHBIC
MaTepualbl, CEIbCKOXO35MCTBEHHOE MPOU3BOACTBO, MUIIEBAS] NPOMBIIIIEHHOCTD,
dapmareBTHYECKAS MIPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETUYECKUX



Ipernaparos, IIPOU3BOACTBO KOHCTPYKIMOHHBIX MaTcpHraioB, 9JICKTPOHHAs
ITPOMBIIIIIICHHOCTDb, HAHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHM A ITPOT'PAMMEI 110 XMMHNUHA
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBercTBHM C CHCTEMHO-IEATEIBHOCTHBIM TOAXOAOM B CTPYKType
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS TpeameTa «XHUMHS» Ha YPOBHE CPEIHEro
oOmiero o0pa3oBaHUs BBIIETIEHBI CJIEAYIONIME COCTaBIAIOIINE: OCO3HAHUE
00y4YaroIUMHUCI POCCUMCKOM Tpa)KJaHCKOW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOTIPE/IETICHUI0; HAIMYME MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS
OPUHATBIMA B OOIECTBE TIpaBWJIaMHM W HOPMaMHU T[IOBEJCHUS;, HaJIU4Yue
IPABOCO3HAHUS, YKOJIOTMIECKON KYIbTYPHI; CHOCOOHOCTH CTaBUTH II€TH U CTPOUTH
KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUSA TMpeaMeTa «XHUMHUS»  OTpa)karoT
c(hOpMHPOBAHHOCTh OIbBITA ITO3HABATEILHON M MPAKTUYECKOW EATETbHOCTH
00yJaroIIMXcs B MPOIECCE peaTu3aii 00pa3oBaTENbHOU A TEILHOCTH.

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHUS mpeaMera «XUMHUS» OTPaAXKaIOT
c(hOpMHPOBAHHOCTh OIBITA ITO3HABATCILHONH M MPAKTUYCCKOW JEATCILHOCTH
oOy4Jarommxcs B IMPOIIECCE peaTn3aiud 00pa3oBaTENbHONW NEATEILHOCTH, B TOM
YHCJIC B YACTH:

1) rpa:ka1aHCcKOro BOCIIMTAHUSI:

OCO3HAaHMS 00YYAIOUUMUCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00s13aHHOCTEH,
yBaKEHUS K 3aKOHY U MPaBOMOPSAJIKY;

NPENCTaBICHUS O COLMAIbHBIX HOPMax U TMpaBWIaX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJJICKTHRBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENbHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATH MOTHBBI, HAMEPEHUS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIM3E PA3TUYHBIX BUIOB YUCOHOU ACATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHHUSI:

[IEHHOCTHOT'O OTHOIIECHHUS K HWCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO0
OTE€YECTBEHHON XUMUMU;

yBaXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TPAKTUUECKOTO
NPWIOKCHUS] XUMHUHU, OCO3HAHHUS TOTO, YTO JaHHBIE HAyKH €CTh pe3yibTaT
JUIATENTLHBIX ~ HAOMIOACHUHN, KPOIMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOWCKOB,
TIOCTOSTHHOT'O TPYJla YU4EHBIX U MMPAKTHKOB;



WHTEpECA W TO3HABATEIIbHBIX MOTHBOB B MOJYYEHHM W TMOCIEAYIOIIEM
aHaju3e MH(OpMAIMKU O MEPEOBBIX JIOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMUH;

3) AYXOBHO-HPaAaBCTBCHHOI'O BOCIIMTAHUSA

HPaBCTBCHHOI'O CO3HAHUA, OTHICCKOI'O IIOBCACHMA,

CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3AHHLIC C XUMHWYCCKHUMMU SABJICHUAMU,

U IIPpUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBLIC
HOPMBI U ICHHOCTH,

TOTOBHOCTHM OLIEHMBATb CBOE IMOBEIECHUE M IIOCTYIIKM CBOMX TOBapHUIIEH C
NO3ULIMI HPABCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHHUS IOCIENCTBUN
IIOCTYIIKOB;

4) popMHUpOBaHUSI KYJbTYPbI 310POBbSI:
NOHUMAHUSA IICHHOCTEU

310poBOrO0 U 0Oe3omacHOro oOpa3a KHU3HU,
HEOOXOJIMMOCTH OTBETCTBEHHOIO OTHOILIEHHS K COOCTBEHHOMY (PU3HUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOmrofieHrss TpaBui 0€30MacHOro OOpalieHusi C BEHIeCTBAaMU B OBITY,

NIOBCETHEBHOM )KU3HHU, B TPYAOBOU NESITENBHOCTH;
ITOHUMAaHUS

LIEHHOCTH TNpaBWI HWHJIUBUIAYAJIbHOTO H©  KOJJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIIUX, YIPOKAIOIIUX 37JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCTEACTBUNA W HENPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOJIeHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) TpyA0BOT0 BOCTIMTAHUSI:

KOMMYHHUKATUBHOW  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEA0BaTEIbCKOM
NESATENbHOCTH, OOILIECTBEHHO IIOJIE3HOM, TBOPYECKOHM U
NEATENBHOCTH;

OpPYrux  BHAAX

YCTaAaHOBKHM Ha AKTHBHOC YYaCTHC B PCIICHHUM MMPAKTHYCCKUX 3alau
COHI/IaJIbHOﬁ HaIpaBJICHHOCTHU (B paMKax CBOCTO KJjIacCcCa, HIKOJ'IBI);

MHTEpeca K MPaKTUYECKOMY M3YyYEHHUIO Mpodeccuil pa3iuyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI IO XUMHUHU;

YBOXEHHS K TPYAY, JIOAAM TPyJda U pe3ylabTaramM TPYAOBOU IEATEIBbHOCTH;
TOTOBHOCTM K OCO3HAaHHOMY

BEIOOPY HMHIMBUAYAJIBHOW TpPaeKTOPHH
oOpaszoBaHus, Oyayiiedl mpodeccur W peaau3aluu COOCTBEHHBIX >KU3HEHHBIX

IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB H
noTpeOHOCTEH OOIECTBA;
6) 3K0JI0rH4eCKOro BOCIIMTAHHUS:
AKOJIOTMYECKU 11EIeCO00Pa3HOr0 OTHOIICHUS K IMPHUPOJAEC KaK HCTOYHHUKY
CYIIIECTBOBAHMS JKU3HU Ha 3eMIie;
IOHMMaHHUs TJIOOAIBHOI'0 XapakTepa SKOJIOTHYECKUX IPOOJIEM, BIIMSHUS
HKOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE MPHUPOTHOMN U COLIMATBLHOU CPEJIbI;



OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JIOCTIDKCHUN XUMHUU IS
pelnIeHns BONPOCOB PAllMOHAIBHOIO PUPOAOIIOIB30BaAHNS;

AKTUBHOI'O HEINPHUATUS JECUCTBUM, MPUHOCIIIMX BpEI  OKPYXkKaKoIIEeH
OPUPOAHON Cpelie, YMEHHs] NMPOrHO3UPOBATH HEOJArONPHUSATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS MPEAIPUHUMAEMBIX JIEUCTBUI U MIPEAOTBpAIIaTh UX;

HaJIM4YUsl Pa3BUTOrO SKOJOTMYECKOTO MBILIIJICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIbITA NEATEIbHOCTH DKOJIOTHYECKOMN HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCA MMM B II03HABATEJIbHOW, KOMMYHUKATHBHOM M COLMAJIBHOM
NPAKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 MO3HAHUSI:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HAyKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMaHMsS crnenuUKd XUMHUU KakK HayKd, OCO3HaHMUs €€ pojau B
(bopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOI'O MBIIUIEHHUS, CO3JaHUU LIETOCTHOrO
IpEe/ICTaBlIEHUs 00 OKPYXKAIOIIEM MHUpPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEHIeHWH MpPOoOJIeM COXpaHEHUS
MIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTM B 0OCOOOM 3HAYMMOCTH XUMHUM JJii  COBPEMEHHOM
UUMBWIN3ALMK: B €€ T'yMaHUCTUYECKON HAINpaBICHHOCTH W BaXXHOM pOJIU B
CO3JaHNM HOBOW 0a3bl MaTepUALHON KYJIbTYpPhl, B PEHICHUH TJI00ATHHBIX
npo0jieM YCTOMYMBOTO PAa3BUTHSI UYEIOBEYECTBA — CHIPhEBOM, HHEPTETHUUYECKOMH,
MUIIEBOM U 9KOJOTMYECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUN YCTENIHOTO TPY/Jla U IKOJIOTHUYECKU KOMGMOPTHON KU3HU KaKJIOTO WieHa
0011eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TIOHUMAHUS CYIIHOCTA METOJIOB
MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJTydaeMble 3HAHUS NIl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIETO MHUpa U
MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHHUS JieflaTh 00OCHOBAHHBIC 3aKJIIOUCHUS Ha
OCHOBE HayuyHbIX (PAaKTOB M HUMEIOIIUXCA JaHHBIX C 1EIbI0 TMOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJb30BaTh XHUMHUYECKUE 3HAHHS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeCca K MMO3HAHUIO, UCCIIEIOBATENIBCKOM JAESITENBHOCTH,

TOTOBHOCTH H  CIIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0o0Opa30BaHUIO, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW 1O XUMUU B
COOTBETCTBHH C )KM3HCHHBIMHU MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJla B pa3iudHbIX cepax npodeccruoHaIbHOM
JEATEITbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ybTaThl OCBOSHUS MPOrPAMMBI 110 XHMHH Ha YPOBHE
CpelHero o01Iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMbIE  JUIsS dbopMHUpOBAaHUS ~ MHPOBO33PCHHUS OO0 y4JaroImXxcs
MEXTUCIIUTUTMHAPHBIE (MEXKIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHENH(PHUKY METOJO0B TIO3HAHUS,
UCIIONIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, SHEPTHUsl, SBICHUE,
IpOIIecC, CUCTEeMa, HayYHbIA (PaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIIeI0BaHNe, HAOIIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaIbHBIC yueOHbIC NEHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,

PEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue byHKIIMOHATBHOM
TPaMOTHOCTH U COITUATHFHOW KOMTIETSHITMH 00yYarOIINXCS;
CIIOCOOHOCTH o0y4Jaronuxcs UCIIOJIb30BATh OCBOCHHBIC

MEXIUCIUILUIMHAPHBIC, MUPOBO33PEHUCCKHUE 3HAHUS M YHUBEpPCAJIbHBIC y4COHBIC
JIEVCTBUSA B MO3HABATEILHOM U COLIMAIBHOMN MPAKTHUKE.

MeranpeagMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W PETYJISTUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/IbHbIEC YHHBEPCAJIbHbIC YUeOHbIC JCHCTBUSA

1) 6a30BbI€e JJOTHYECKHE el CTBHSA:

CaMOCTOATENLHO  (OPMYJIMPOBATh W aKTyaJIU3UpOBaTh  MpoOJiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEAU JEATEIbHOCTH, 3aJaBas INapamMeTpbl W KPUTEPUHM UX
JNOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C IOCTABIECHHBIMHU LIEIISAMM;

UCIIOJIB30BaTh MPU OCBOCHHMM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICJISITh XAPAKTEPHBbIE NMPU3HAKU TOHSITUM M YCTAHABIMBATH MX B3aUMOCBS3b,
UCTOIb30BaTh COOTBETCTBYIOUINE MOHITHS ISl OOBSCHEHUS OTAEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpATh OCHOBAaHUS M KPUTEPUM I KJIACCU(PUKALMK BEHIECTB U
XAMHUYECKHUX PEaKIIU;

YCTaHABJIMBATh [PUYMHHO-CIEIACTBEHHBIE CBS3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXJeHUs (MHIYKTUBHBIC, JACIYKTUBHBIE, IO
AHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPHUBAEMBIX
ABJICHUAX, (DOPMYIUPOBATH BHIBOJbI M 3aKIIOUEHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUSA HCIOJIB3YEMBIE B XUMHU CUMBOJIUYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BHIBATH MOJIEIbHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CHUMBOJI) OJJIEMEHTa, XHUMHUYecKas (opmyna, ypaBHEHHE XUMHUYECKON



peaknmuu — TPH PEHICHWH Y4eOHBIX TO3HABATEIbHBIX M TMPAKTHYSCKUX 3ajad,
IPUMEHSTh Ha3BaHHBIC MOJCIBHBIC TIPEICTABIICHUS ISl BBISIBJICHHUS XapaKTEPHBIX
NPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYCCKHUX PEAKITUH.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE TeliCTBUS:

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO TO3HAHUS BEUIECTB U XUMHUYECKHUX
peaKuui;

dbopMyIHpOBaTh 1IENU U 3a/1a4d UCCIIEI0OBAHMS, UCTIOIb30BaTh MOCTABIICHHbIE
U CaMOCTOSITENBHO C(HOPMYITHUpPOBAHHBIE BOIPOCH B KAa4yeCTBE HMHCTPYMEHTA
TIO3HAHUS W OCHOBHI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABWILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJAJICTh HAaBBIKAMH CaMOCTOSITEIBHOIO IUJIAHUPOBAHHUS M IPOBEIACHHUS
YUYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATh 32 XOJIOM
npoIecca, CaMOCTOSTENIBHO TMPOTHO3UPOBATH €ro pe3yiabTaT, (OpMYITHpPOBAThH
00001IIeHNS ¥ BBIBOJIBI OTHOCHUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMSI,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOJICIIaHHON paboTe;

npuOOpeTaTh OMBIT YYEHWYECKOHW HCCIENOBATENLCKOW U MPOEKTHOM
JEATENHbHOCTH, TPOSIBISITH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
TIOMCKY METOJIOB PEIICHUS TNPAKTUYCCKUX 3aJad, NPUMCHCHHUIO Pa3IUnIHBIX
METOJIOB MO3HAHUS.

3) pa6oTa ¢ uHpopmManHeii:

OPHUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHWKAX wWHpopManuu (HAYyIHO-
NOMmyJIsipHasl JIUTEpaTypa XUMHUYECKOTrO COJAEp)KaHUs, CIpPaBOYHBbIE MOCOOUS,
pecypcel MHTepHeTa), aHanmu3upoBaTh MHPOPMAIMIO PA3IMYHBIX BUIOB U (HOpM
IIPEICTABIICHUS, KPUTHIECKU OIICHUBATh eé JIOCTOBEPHOCTh U
HETPOTUBOPECUHBOCTH;

(GbOpMyIHpOBaTh 3alpPOChl U MPUMEHATh PA3IUYHBIE METOIBI MPU TIOUCKE H
orbope wuHPOpPMAIIUM, HEOOXOAWMOW JUIS BBIMOJHEHUS YYeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

NpPHOOPETaTh OIBIT HWCIHOJIB30BaHUS WH(POPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN U PA3JIUYHbBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpaATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHHUS
uH(popMaIu (CXeMbl, rpaduKH, JTUarpaMMbl, TaOJINLbI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEICTBA TpU paboTe C
XUMHUYECKON uH(pOpMaIeil: TpUMEHSATh MEXIpeaAMeTHble ((dusudyeckue u
MaTEMaTUIECKHE) 3HAKU ¥ CUMBOJIBI, ()OPMYIIbI, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCIT0JIb30BAaTh 3HAKOBO-CUMBOJINMYCCKUC CPCACTBA HATJTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBHUS:



3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYk/1aeMOI TEMbI B X0JI€ TUAJIOra U/WiH
TUCKYCCHUH, BBICKA3bIBaTh UJIeH, (OPMYIUPOBATH CBOU MPEII0KEHUS
OTHOCUTEIIBHO BBIIIOJIHEHMS IPEMJIOKEHHON 3a1a4H;

BBICTYIIaTh C TIPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIILHON JESITEIHHOCTH,
MOJTYYEHHBIX CAMOCTOSATEIBLHO WJIH COBMECTHO CO CBEPCTHHKAMU TP BBITIOJTHEHUN
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHUYCCKOW PabOThI 1O MCCIICIOBAHUIO CBOWCTB
M3Yy4aeMBbIX BEIIECTB, PeaTu3alii Y4eOHOTrO MPOeKTa, U (OPMYIUPOBATH BHIBOJIBI
10 pe3yjabTaTaM IMPOBEAEHHBIX HMCCIICAOBAHUN IyTEM COIJIaCOBAaHMS ITO3UIUN B
X0J1e 00CYXJIeHUsI 1 00OMEHA MHEHUSIMU.

PeI‘yJ]HTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂZ

CaMOCTOSITETILHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIBHYIO
JeSITeNbHOCTD, ONpeaeNnsis e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TMpEIaraéMblii  aJTOPUTM  JICUCTBUH  TIPH
BBITIOJTHEHWN YYeOHBIX M UCCJICAOBATEIbCKUX 3a7ad, BBIOMpaTh HamOolee
¢ dexTuBHBIN crmocod MX pemieHuss ¢ y4€TOM TOJYYSHHS HOBBIX 3HAHHUHA O
BEIIECTBAX M XUMHUYECKHUX PEAKITUAX;

OCYILECTBIJISITh CAMOKOHTPOJIb JICSITEIBHOCTM HAa OCHOBE caMoOaHajiu3a M
CaMOOLICHKH.

IHNPEIMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUHU HA YTIIyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOuiero o0pa3oBaHUs BKIIOYAIOT cHElUpUYECKUE
JUTsl ya9eOHOro npeameTa «XuMus» HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUIA
0 OCBOCHHIO, MHTEPIPETAMU U NPeoOpa30BaHUIO 3HAHUM, BUABI JEATEILHOCTU
M0 TIOJIYYEHUIO HOBOI'O 3HAHUS M NMPUMEHEHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX
CUTyalUsIX, a TAK)KE B PEAJbHBIX )KU3HEHHBIX CUTYAIlUsAX, CBSI3aHHBIX C XUMUEH. B
IIporpaMMe II0 XHMHUU NPEAMETHBIE PEe3yJIbTAaThl NPEACTABIEHBI II0 TOJaM
V3YUYCHUSI.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHvueckas XUMUS»
OTpaXKaroT:

c(hOpMHPOBAHHOCTh TPEACTABICHUN: O MECT€ M 3HAUYCHUU OPraHUYECKOM
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJidi B 00ECIEYEHUU YCTONYMBOIO
pPa3BUTHUS YETIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTMUYECKOM, SHEPIeTUYECKON U



NUIEeBON 0€30MacHOCTH, B Pa3BUTHH MEAHUIIMHBI, CO3JJaHUH HOBBIX MaTEpHAJIOB,
HOBBIX MCTOYHUKOB SHEPIuH, B obecrieyeHun pPalMOHAIBHOTO
OPUPOJONOIb30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJl0OBeKa, a TaKKe OSKOJOrM4eCKM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0pOBBIO ¥ IPUPOIHOM CPENE;

BJIQJICHUE  CHCTEeMOW  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATaIOUINE MOHATHUSA — XUMUYECKUHM JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obojoyka aroma, s-, P-, O-aToMHBIC OpOWTaNIM, OCHOBHOE W BO30YKIAEHHOE
COCTOSIHUA aToma, THOpuAu3alys aTOMHBIX OpOWTaned, HOH, MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHbIN 00BEM, YIIIEpOJHBIN CKeNeT, PyHKIHOHAIbHAS
rpynna, pajaukal, CTPYKTypHble ¢opMyibsl (pa3BEpPHYTbIE, COKpalIEHHBIE,
CKEJIETHBIE), HM30MEpPHsl CTPYKTypHas M MPOCTPAHCTBEHHAsl (reoMeTpuyYecKas,
ONTHYECKAs), HM30MEPbl, TOMOJOTMYECKHA psii, TOMOJOTH, YIJIEBOJIOPOIBI,
KHCJIOPOA- U a30TCOMAEPIKALUE OPraHMYECKHUE COEIUHEHUsl, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIDHBIE COEIMHEHMS; TEOpUHU, 3aKOHBI
(mepuonunueckuii 3akoH J[. M. MeHneneeBa, Teopuss CTPOEHHUS OpPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3ak0H COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpalleHHUs] HHEPruM NpHU XHMUYECKUX PpEaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHUSA, JIEKALIME B OCHOBE
NOHMMAaHUSl TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBICHHI; NPEICTaBICHUS
0 MEXaHMW3MaxX XUMHUYECKUX pEaKIMH, TEPMOJMHAMUYECKMX M KHHETUYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aMMHOM BJIMSHUU aTOMOB U T'PYIII aTOMOB
B MOJIeKyJax (MHAYKTHBHBIA U Me30MepHbIi 3ddexTsl, opuentantsl [ u Il pona);
(baKkTONOrM4YEeCKUE CBEIEHHS O CBOWMCTBAX, COCTaBE, MOJYYEHUU U O€30MaCHOM
UCIIOJIb30BAaHUU BAXKHEUIIMX OpPraHUYECKUX BEUIECTB B OBITY M MPAKTHYECKOU
NESITENbHOCTH  4YEJOBeKa, OOIIMX  HAay4YHbIX  [NPHUHLIMIAX  XUMHUYECKOIro
IPOU3BOACTBA (HA pUMeEpE MPOU3BOJICTBA METAHOIMA, ITepepadboTKu HedTH);

c(OpMHPOBAHHOCTh YMEHHUU: BBISBISATH XapaKTEpHbIE MPU3HAKU TOHITHIA,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHSITHS MpU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCTUHEHMUI];

c(OPMUPOBAHHOCTh YMEHHIA:

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY ISl COCTaBJIEHUS MOJIEKYJIIPHBIX H
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (hOPMYJT OpraHUYECKHX
BELIECTB;

COCTaBJIAITh YPABHEHUS XMMHUYECKUX PEAKLMA U PACKPBIBATh MX CYLIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUHA  IMOCPEICTBOM  COCTaBJICHUS
ANIEKTPOHHOIO OallaHca JTUX peaklMi, peakuuii HMOHHOTO OOMEHa MyTEM
COCTaBJICHUSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUH;



W3TOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB NI WILTIOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAJJICKHOCTh U3YUEHHBIX
OpraHMYeCKUX BEIIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiEHHOMY
KJIAcCy/Tpynme COeAMHEHWH, JaBaTb WM Ha3BaHHWs 10 CHCTEMAaTHYECKOU
HomeHkiarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS ISl OTJEIBHBIX
NpeACTaBUTENICH OpPTraHUYECKUX BEIIECTB (ITUJICH, alleTHWICH, TOJIYOJ, TIUILEPHH,
ATWICHIJIUKONb, (eHos, (GopManbIerujl, ameTaiblerujl, aieToH, MypaBbUHAs
KHCJIOTA, YKCYCHAas KUCJIOTa, CTEApUHOBAsI, OJICMHOBAs, MAJbMUTHHOBAsI KUCIIOTHI,
[JIMIUH, aJlaHuH, MallbTo3a, (PyKTO3a, aHWIWH, JTUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OpMHPOBAHHOCTh YMEHUSI ONpPENENsATh BHJ XWMHUYECKOW CBSI3U B
OpraHUYECKUX COEAUMHEHMSIX (KOBAJICHTHass U MOHHAas CBA3b, G- U T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKECHHSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa 115 00bICHEHHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMHPOBAHHOCT, ~ yYMEHHH  XapaKTepu30BaTh  COCTaB, CTPOCHHE,
bu3nYecKrue W XUMHYECKHE CBOMCTBA THUMUYHBIX MPEACTABUTENICH Ppa3IUUYHBIX
KJIACCOB OPTaHUYECKUX BEILIECTB: aJKAHOB, IIMKIOAIIKAHOB, aJIKEHOB, aJIKaJUCHOB,
QJIKWHOB, apOMAaTUYECKUX YTIEBOAOPONOB, CIUPTOB, aJbJErHIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MIPOCTHIX U CIOXHBIX 3PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHWHOKHUCIIOT, OEJIKOB, yTrieBOJOB (MOHO-, JAW- U TMOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TCHETHYECKYIO  CBSI3b  MEXAY  HUMU  YpaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEAKIHMl C UCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHUSI TMOJTBEPXKJAaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COEAUHEHUH OT
KpPaTHOCTHU U THUIMA KOBAJIECHTHOM CBsI3U (G- U T-CBSI3M), B3AUMHOI'O BIIUSIHUSL aTOMOB
U TPYII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOIO
CeIpbsi  (He(dTh, NPHUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro mepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJE€HUS CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYYHBIX
MeToAaxX MO3HaHUs — HAOJIOJEHUU, U3MEPEHUHU, MOJICTUPOBAHUM, SKCIIEPUMEHTE
(peabHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTH YMEHUS MPUMEHATD OCHOBHbBIE orepanuuu
MBICITUTCIIBHON JIEATCIIPHOCTH — aHajdu3 W CHHTE3, CpaBHEHHE, 0000IICHUE,



CHUCTEMATHU3aIINIO, BBIABICHUE MPUYMHHO-CJIECACTBEHHBIX CBSI3€Ud — ISl U3Y4YEHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUU: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TIPEJACTABICHUSIMH JPYTUX E€CTECTBEHHO-HAYYHBIX IMPEIAMETOB JJIs
0oJjiee OCO3HAHHOTO TIOHMMAHMS CYITHOCTH MATEPHAIBHOTO €IWHCTBA MHDA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHHS IO OPTaHWYECKOW XUMHUU ISl OOBSICHCHHS U
MPOrHO3UPOBAHUSA SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHM: TIPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMHUYSCKUX PEAKIIMHA C MCIOJb30BaHHEM (DH3NISCKUX
BeIMYMH (Macca, OOBEM Ta3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOMIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUID XUMUYECKOU
(dbopMyJIbl BEIIECTBAa IO HM3BECTHBIM MACCOBBIM JOJIIM XUMHYECKHUX 3JIEMEHTOB,
IIPOJIYKTaM CTOpaHUsl, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH
C TIO3UIMHA DKOJOTMYECKOM  O€30IIaCHOCTH  IIOCJIEACTBHUSI  OBITOBOM |
NIPOU3BOJICTBEHHONW JIEATEIHHOCTH YEJIOBEKAa, CBA3aHHOM ¢ mepepadoTKoM
BEIIECTB, UCIOIb30BaTh MOJYYEHHbIE 3HAHUS JJIsI IPUHATHUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIUsX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUM: CAaMOCTOSITEIBHO IUIAHUPOBATH M IPOBOJUTH
XUMHMYECKUN JKCHEPUMEHT (MOJIyYeHHME M M3YYCHHE CBOWCTB OPraHUYECKUX
BEIIIECTB, KAYECTBEHHBbIE PpEAKIMU YIJIEBOJOPOJOB PA3JIMUHBIX KJIACCOB U
KUCJIOPOJACOACPKAIINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a71a4 10 PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOJEHHWEM IPaBUII
Oe3omacHoro oOpamieHusi ¢ BeHleCTBaMU M J1a0OpaTOpHBIM 00O0PYIOBAHUEM,
dbopMynHpoBaTh TIENb HWCCICNOBAHUS, NPEICTABIATH B pa3IudHON (dopme
pe3yJIbTAThl SKCIIEPUMEHTA, AHAITU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUIA:

COOJTI0IaTh TIPAaBWJIa HKOJIOTHYECKH IIeIeCO00pPa3HOTO TOBENCHUS B OBITY H
TPYAOBOM JEATEIIBHOCTA B LEISAX COXPAHEHHSI CBOETO 3J0POBbS, OKPYXKAIOUIEH
MPUPOAHOMN CPEIbl U JOCTHKEHUS €€ YCTOMUMBOIO pa3BUTHSI;

OCO3HABaTh OINACHOCTh TOKCHUYECKOTrO JCHCTBUA HA JKUBBIE OPraHU3MBbI
ONpPEEIEHHBIX OPraHMYECKUX BEIIECTB, TIOHUMAasi CMbICH TTokazatens [1/1K;

aHAJIM3UPOBATH 11€J1E€CO00PA3HOCTh MPUMEHEHUS OPTaHMYECKUX BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHHUS PUCK-TIONb3a;

c(hOpMHUPOBAHHOCTh YMEHHM: OCYIICCTBISATH II€JCHANPABICHHBIN ITOUCK
XUMUYECKON MH(OpMaAIUK B PAa3IMYHBIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeacTBa MmaccoBoi uHdopmanuu, UHTEpHET U Apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMHUUYECKYIO0 HHGPOPMAIIMIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHU C TIOCTABIICHHON y4eOHOM 3aa4ei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas M HeopraHudeckas
XUMHS» OTPaXKaroT:

c(OpMHUPOBAHHOCTh TPEJCTABICHUNA: O MaTepuaIbHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTHU SIBJIEHUW MNPUPOAbI, O MECT€ U 3HAYEHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJidi B 00ECHEUYEHUU YCTONYUBOTO
pa3BUTHUS, B pEHICHUU TPOOJEM SKOJOTMUECKOM, PHEPreTUYeCKON W MHIIEBOMN
0e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, CO3JaHMM HOBBIX MaTEpPHAJIOB, HOBBIX
UCTOYHUKOB DHEPTUU, B OOECICUCHHM DPAIMOHAIBLHOTO MPUPOJOINOIb30BAHUS, B
(GbOopMHUpPOBAaHUY MHPOBO33PECHHUS W OOMIeH KyJbTyphl UEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHHUS K CBOEMY 3JIOPOBBIO U TMPUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIIe TMOHATHS — XUMHYECKHH DJJIEMEHT, aToM, SApO aTroma,
U30TOIIBI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aToMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHUS aToMa, TUOpUAM3alUsi aTOMHBIX OpOWTajeHd, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBsI3b (KOBaJICHTHasi, WOHHAs, MeETaJUIMYecKasi, BOJIOPOJIHAS),
KpUCTAJUIMYECKasi pElIETKa, XUMHYECKas peakius, pacTBOpP, DSICKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIUTHUYECKAss JTUCCOLUMALMS, CTENEeHb JAUCCOLMALINH,
BOJIOPOJIHBIN TOKa3aTeib, OKHCIHUTEIh, BOCCTAHOBHTENb, TEIUIOBOU A EKT
XUMHYECKOW PEAKIINU, CKOPOCTh XUMHYECKOW PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3AKOHBI (TEOPHS DJIEKTPOJIUTHYECKOW JTUCCOIUAIMU, MEPUOJUYECKUN
3akoH /.M. Menneneesa, 3aK0OH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHHUSI U
IIPEBPAILEHUS SHEPTUU NPU XUMUUYECKUX PEAKUUAX, 3aKOH IOCTOSIHCTBA COCTaBa
BEIIIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3bIK
XMMHHM, MHPOBO33PEHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAaHUS
IPUYMHHOCTH W CHUCTEMHOCTH  XMMHYECKUX  SIBJICHUW;  COBPEMECHHBIC
MPEJACTABICHUS] O CTPOEHHWM BEIIECTBA HAa ATOMHOM, WOHHO-MOJIEKYJISIPHOM U
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEACTaBJICHUS O MEXAaHU3MaX XUMHUYECKHUX
peakuui, TEPMOAWHAMUYECKMX U  KHHETHYECKHX 3aKOHOMEPHOCTSAX  HX
IIPOTEKAHUs, O XMMHUYECKOM PaBHOBECUM, PACTBOpPAX M JWCIEPCHBIX CUCTEMAX;
(baKTOIOrM4YecKue CBEICHHUSI O CBOMCTBAaX, COCTAaBE, IMOJIYYCHHH U 0€30MacHOM
UCIIOJIb30BAaHUU BAKHEUIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOU
NESTENbHOCTH  YeNOBEeKa, OONIMX  HAYYHBIX  MPUHIUIAX  XUMHUYECKOIro
IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIE MPU3HAKU TOHATHIM,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHUS MPHU
ONMCAaHUY HEOPraHUYECKUX BEILLECTB U UX IPEBPALCHUM;



c(OpPMUPOBAHHOCTh YMEHUS HCIOJIb30BaTh XUMHUYECKYIO CHMBOJHKY IS
coctaBieHuss (GopMyn  BemIECTB W  YPaBHEHMH  XUMHUYECKUX  PEAKIIUH,
cuctematuueckytro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIIEIbHBIX
BEILLECTB;

c(OPMUPOBAHHOCTh YMEHHUSI ONPEACIATh BAJIEHTHOCTh M CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSX, BHJI XMMUYECKON CBS3M (KOBAaJICHTHAs,
WOHHAsl, METAJJIMYeCcKas, BOAOPOJHAsA), THUIl KPUCTAUIMUECKOW pEIETKU
KOHKPETHOI'O BEIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJAa XMMHYECKOW CBSI3W W TUINA KPUCTAUIMYECKON pEIETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOH CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHH:  KjJlaccuPUUIUpPOBATh:  HEOpraHUYECKHE
BEIIECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIUU IO Pa3IMYHBIM MPHU3HAKAM (YUCITY
U COCTaBy pearupyrolux BelIEeCTB, TEIUIOBOMY 3(D(EeKTy peakiuuH, U3MEHEHHIO
CTENEHEH OKHCICHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajau3zaropa u
JPYTHE); CAMOCTOSITEIbHO BRIOUPATh OCHOBAHUS U KPUTEPUH ISl KIacCUPUKAIINH
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHMS PACKPBIBATH CMBICH MEPUOINYECKOro 3akoHa /l.
N. MenpeneeBa u 1eMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOUTYIO0, O0BICHUTEIbHYIO
U TIPOrHOCTUYECKYIO (PYHKITUU;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB W MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOrO—YETBEPTOrO MEPHOIOB
[lepuonnueckoinr  cucremsl M.  Menaeneesa, uUCnoONb3yss  NOHATHUSA
(QHEPTreTUYECKUE YPOBHU», «IHEPTETUYCCKUE IMOAYPOBHHY», «S-, P-, d-aTOMHBIC
opbuTanmy», «OCHOBHOE M BO30YXKIEHHOE HIHEPreTHMUYECKHUE COCTOSIHHSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUYECKHUX BJIEMEHTOB U MX
COCIMHEHUM 10 mnepuogam W rpynmaMm Ilepuogmueckou cucremsr JI. U.
MeHnneneeBa, BaleHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOUECK;

chOpMUPOBAHHOCTb YMEHMI: XapakTepu3oBaTh (OMHCHIBaTH)  OOIIIHE
XUMUYECKUE  CBOMCTBA  BEUIECTB  PA3IMYHBIX  KJIACCOB, MOJATBEPKIATh
CYILLIECTBOBAHWE T'€HETHUYECKOW CBSA3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
NIOMOIIBIO0 YPABHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

c(hOPMHPOBAHHOCTh YMEHHUSI PpACKpbIBATh CYIIHOCTb: OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKLUN MOCPEICTBOM COCTABJICHHSI 3JIEKTPOHHOIO OanaHca
ATUX peaKUuid; peakluil HMOHHOrO OOMEHa MyTEM COCTAaBJIEHUS HX MOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  ypaBHEHWW;  peakUudl  TUAPOJW3a;  peakuuu
KOMIUIEKCO00Opa3oBaHus (Ha MpUMeEPe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUA);



c(hOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEeaKIUi ¢ y4€TOM HX DHEPreTUUECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUS CKOPOCTH XHWMHUYECKON pEaKIMU B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpoB, a TaKXKE XapaKTep CMEMICHUS XUMUYECKOTO PAaBHOBECHUS TO/1 BIUSHUEM
BHeIIHUX Bo3zaeicTBuil (mpunnun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XUMHYECKHE PEaKIIHH,
JeXKaIUe B OCHOBE IPOMBIIIJICHHOTO IOJIYYEHHUSI CEPHOW KHUCIOTHI, aMMHaka,
oOlue Hay4yHble TMPUHIMIBI XUMHYECKUX TPOU3BOJICTB; I€I€CO00Pa3HOCTh
MPUMEHEHUS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUS] COOTHOIICHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CHCTEMOM 3HAaHMM O METOoJlaX HAy4YHOIO
MO3HAHUS SBJICHWM TPUPOJBI — HAOIIOICHUE, W3MEPEHHE, MOJCIUPOBAHUE,
AKCHEPUMEHT (peajbHbIN U MBICIICHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSITh 3TH 3HAHUS MPU HKCIEPUMEHTATIHLHOM HCCIIEIOBAaHUHU BEIIECTB
U JUIsI OOBSCHEHHS XUMHYECKHX SBJICHUH, HMMEIOIMUX MECTO B IMPHUPOJIE,
PAKTUYECKOM JESATEIBHOCTH YEIOBEKA U B TIOBCEHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTb YMEHHUS BBISBIISATh B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C
MNOHSATUAMHU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOT'O TOHMMAaHUS MaTEPHUATBHOTO €TMHCTBA MUPAa;

c(OpMHPOBAHHOCTh YMEHHUS TMPOBOAWTH PACUETHI: C HCIOJIb30BAHUEM
MOHSITUMA «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIPHAsI KOHIIEHTPAIUs;
Macchl BeIIecTBa WM 00hEMa ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBa, Macce
WM 00bEMY OHOTO M3 YYaCTBYIOIIUMX B PEaKIMHU BEIISCTB; TEIIOBOTO 3(ddekTa
peakIuu; 3HA4Y€HUS BOJAOPOJHOrO MOKAa3aTelsl pacTBOPOB KHUCIOT U IIEIOYEl C
W3BECTHOM CTEIMEHBbIO AMCCOIMAIUK; Macchl (00bEMa, KOJIWYECTBA BEIIECTBA)
MPOJIyKTa PEaKIMU, €CIU OJHO M3 MCXOJIHBIX BEIIECTB JIaHO B BHUJE PacTBOpa C
OnpeIeIEHHOM MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT TMpUMECH); JOJIM BBIXOJIa MPOJIYKTa pPEaKIUH; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIBHO IUIAHUPOBATh M IPOBOJUTH
XUMUYECKUH  DKCIepuMEeHT  (IIpOBEACHHUE  peaklWi  HOHHOro  OoOMEHa,
MOATBEPKIEHUE KaUeCTBEHHOTO COCTAaBa HEOPTAHUYECKUX BEILECTB, ONPEACICHUE
cpelbl PacTBOPOB BEIIECTB C IMOMOIIBIO WHAMKATOPOB, H3YYECHUE BIUSHUSA
pa3MuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  pEaKIMu, pelIeHUe
AKCIEPUMEHTANbHBIX 3afgad 1o TtemaM «Merawbl» u  «Hemeramis») ¢
coOJTI0/IeHEM TIpaBUil O€30MacHOr0 OOpaIIeHHs C BEIIECTBAMU U JTAOOPATOPHBIM
o0opynoBanueM, GOpMyJIUpPOBaTH 1e€db  HUCCJIEAOBaHUSA, NPEACTABIATh B
paziuuHON (opMe pe3yibTaThl SKCIEPUMEHTa, aHAJIU3UPOBATh W OLICHHBATh X
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUH: COOIIONATh TPAaBUIIA MOTH30BAHUS XUMHUUECKON
nocyynod u jabopaTOpHBIM O0OpyAOBaHHWEM, OOpalleHUs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMIOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OTIBITOB, HKOJIOTMYECKH I1€JI€CO00Pa3HOT0 TOBEACHHUS B OBITY U TPYIOBOM
NEATEbHOCTA B LIETSAX COXPAHEHHSI CBOEro 3/JI0POBBS, OKPYXKAlOLIEeW MPUPOIHON
cpenabl U JOCTHXKEHUSI €€ YCTOMYMBOTO pa3BUTHUS, OCO3HaBaTh OMACHOCTH
TOKCUYECKOTO JCHCTBUS HA KUBBIE OPTaHU3MBbI OINpPEACIEHHBIX HEOPraHMYECKUX
BEIIECTB, MOHMMAas cMmbIch rmokaszarens [IK;

c(hOpMHPOBAHHOCTh YMEHHUI: OCYIIECTBIATh IE€JICHANIPABICHHBIA TIOUCK
XUMUYECKOW MH(OpMAILUK B Pa3IMYHBIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4YHas
JUTepaTypa, CpelicTBa MaccoBoil nHpopmanuu, MHTEepHET U Ipyrue), KpUTUYECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMaIuio, mepepadbarpiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHH C MOCTABICHHON Y4eOHOM 3a/1aueH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KounyecTBo yacoB Buanbi
DJIEeKTPOHHbIE JeSITeJIbHOCTH
Ne HaunmeHoBaHue pa3/iesioB U TeM (uudposbie) o0yvyarImmxcsi ¢
Konrtpoabnblie | IlpakTnueckue N
n/n NMporpamMmbI Bcero o0pa3oBaTe/ibHbIe = y4eTOM padoueii
padoTbI padoTbI
pecypchbl NMPOrpaMMbl
BOCIIUTAHUS
Pa3gen 1. TeopeTnueckne 0OCHOBbI OPraHMYeCKOH XUMHUHU
Jwnaor,

11

[IpenmeT opraHMYeCKON XUMUHU.
Teopus cTpoeHHss OpraHNYECKUX
coenuHeHuit A. M. Bytieposa

HaIpaBJICHHBINA HA
pa3BuTHE
MHPOBO33PEHYECKUX
IIPEACTABICHUN O
BELIECTBE U
XUMHAYECKON
peakuuu,
COOTBETCTBYIOILIUX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH U
COCTaBJISFOIINX
OCHOBY JUIsl
IIOHUMaHUs
CYILHOCTH HAYYHOU
KapTUHBI MHpa.

Uroro no pazneny




Pa3nen 2. YriieBonopoasbl

2.1

[IpenenbHble YyTIE€BOAOPOABI —
aJIKaHBI, IMKJIOAJTKAHBI

Jwnaor,
HaIpaBJICHHBINA HA
pa3BUTHE
MHUPOBO33PEHYECKUX
IIPEACTABICHUN O
BELIECTBE U
XUMHAYECKON
peakuum,
COOTBETCTBYIOIIUX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAyKH U
COCTaBJIFOIINX
OCHOBY U1l
NIOHUMAaHMs
CYILHOCTH HAYYHOU
KapTUHBI MHpa.

2.2

HenpenenbHbie yraeBoaopoasbl:
AJIKEHBI, aJIKQJUEHBI, aJTKUHBI

14

Jwnainor,
HaIIpaBJICHHBIN Ha
pa3BUTHE
MHUPOBO33PEHYECKUX
IIPEACTaBICHUM O
BEILECTBE U
XUMHUYECKOU
peakuuuy,
COOTBETCTBYIOILUX
COBPEMEHHOMY
YPOBHIO pa3BUTHUS




HayKH U
COCTaBJIAOIIUX
OCHOBY JUIsl
IIOHUMaHHUs
CYIIHOCTH HAyYHOU
KapTUHBI MUpa.

2.3

ApOMaTHYECKHE YTIIEBOIOPOIBI
(apeHsr)

Jwnanor,
HarnpaBJICHHbIN HA
pa3BuTHE
MHPOBO33PEHYECKHUX
MpeACTaBICHUH O
BEIIIECTBE U
XUMHYECKOU
peakuuu,
COOTBETCTBYIOIIUX
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayKH U
COCTaBJISIFOIIINX
OCHOBY JJIst
MMOHUMAaHUS
CYILLHOCTH HAyYHOU
KapTUHBI MHpa.

24

IIpupoaHbIe HCTOUYHUKH
YTJIEBOIOPO/IOB U UX TiepepadoTKa

Hwnanor,
HaIlpaBJICHHBIN Ha
pa3BuTHE
MHUPOBO33PEHYECKUX
IIPEACTABICHUH O
BEILIECTBE U




XUMHUYECKOU
peaxuuu,
COOTBETCTBYIOILINX
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayKU U
COCTaBJISIFOILIUX
OCHOBY JUJIs
MOHUMAaHHUSA
CYIIIHOCTH Hay4YHOH
KapTHUHBI MHpa.

25 I"aymorennponsBogHbIE
' YIIIEBOIOPOIOB

Jwnanor,
HaIpPaBJICHHBINA HA
pa3BuTHE
MHUPOBO33PEHYECKUX
IIPEJICTAaBICHUN O
BELIECTBE U
XUMHAYECKON
peakuuu,
COOTBETCTBYIOIINX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH H
COCTaBJISFOIINX
OCHOBY U1l
NOHUMAaHHUs
CYILHOCTH HAYYHOU
KapTUHBI MHpA.

Hroro no pazneny

35




Pa3nen 3. Kuciopoacoaep:kaiiye oprannyeckne coeTuHEHH st

Jwnaor,
HaIpaBJICHHBINA HA
pa3BUTHE
MHUPOBO33PEHYECKUX
IPEICTaBICHUN O
BELIECTBE U
XUMHAYECKON
peaxiuu,

3.1 Crnuptsl. @eHon 11 1 COOTBETCTBYIOIIUX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAyKH U
COCTaBJIFOIINX
OCHOBY U1l
NIOHUMAaHMs
CYILHOCTH HAYYHOU
KapTUHBI MHpa.

Jwnainor,
HaIIpaBJICHHBIN Ha
pa3BUTHE
MHPOBO33PEHYECKUX
KapOoHusbHble coeTUHEHUS: MPEJCTABICHUN O
3.2 aJbJIeru/Ibl M KeToHbI. KapOoHOBBIE 21 1 BEILECTBE U
KUCHOTHL. CroxkHble 3¢upbl. XKups XUMHUYECKOU
peakuuu,
COOTBETCTBYIOIINX
COBPEMEHHOMY

YPOBHIO pa3BUTHUS




HayKH U
COCTaBJIAOIIUX
OCHOBY JUIsl
IIOHUMaHHUs
CYIIHOCTH HAyYHOU
KapTUHBI MUpa.

3.3 VraeBoasl

Jwnanor,
HarnpaBJICHHbIN HA
pa3BuTHE
MHPOBO33PEHYECKHUX
MpeACTaBICHUH O
BEIIIECTBE U
XUMHYECKOU
peakuuu,
COOTBETCTBYIOIIUX
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayKH U
COCTaBJISIFOIIINX
OCHOBY JJIst
MMOHUMAaHUS
CYILLHOCTH HAyYHOU
KapTHUHBI MHpa.

Hroro no pazneny

41

Pa3nen 4. A3oTconep:kaiue OpraHndecKue coeTnHeHus!

41 AMUHBL. AMUHOKUCIOTBL. benku

12

Hwnanor,
HalnpaBJICHHbINA HA
pa3BUTHE




MHPOBO33PEHYECKHUX
MIPEJCTABICHUN O
BEILIECTBE U
XAMHUYECKOM
peakiuu,
COOTBETCTBYIOLIIUX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH 1
COCTAaBJISIOIINX
OCHOBY ISt
ITOHUMAaHUS
CYILHOCTH HAYyYHOU
KapTHUHBI MHpa.

Hroro no pazneny

12

Pa3nen 5. BoicokomoiekyJisipHblie coeNHEH

ud

5.1 BricokoMoueKysipHbIE COETUHEHUS

Jwnamnor,
HaIlpaBJICHHBIN Ha
pa3BuTHe
MHPOBO33PEHYECKUX
MpeACTaBICHUH O
BEIICCTBE U
XUMHYECKOI
peaxuumu,
COOTBETCTBYIOIIUX
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HAyKU U
COCTaBJISIOIIMX




OCHOBY JJIs1
MOHUMAHUS
CYIIHOCTH Hay4YHOH
KapTHUHBI MHpA.

Wroro no pazneny

OBIIEE KOJIMYECTBO HACOB I10
[NPOI'PAMME

102




11 KJIACC

Ne n/m

HaumeHnoBaHnue pa3jieioB u
TeM NpPOrpaMMbl

KosaunugecTBo yacoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTuyeckue
padoTsl

JIEKTPOHHBIE
(uudposrbie)
o0pa3zoBaTe/ibHbIE

pecypcsbl

Buani
AesATeIbHOCTH
o0yvyarmmxcsi ¢
yueTom padouei
NPOrpaMmbIl
BOCIIMTAHUS

Pa3nen 1. TeopeTuyeckue OCHOBbI XUMUH

11

CrtpoeHue aToma.
Ilepuoauueckuii 3aK0H U
Ilepuoauueckas cucreMa
XUMUYECKHX d1eMeHToB /I, 1.
Menneneena

Jwnainor,
HaIIpaBJICHHBIN Ha
pa3BUTHE
MHUPOBO33PEHYECKUX
IIPEACTaBICHUH O
BEILIECTBE U
XUMHUYECKOU
peakuuuy,
COOTBETCTBYIOIINX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH U
COCTaBJIAOLINX
OCHOBY U1
MOHUMAaHHMS
CYIIHOCTH HAYYHOU
KApTHUHBI MHpA.

1.2

CtpoeHue BemiecTsa.
MHoroo0pa3ue BemecTsB

11 1

Jwnanor,
HaIlpaBJICHHBIN Ha
pasButTHe




MHPOBO33PEHYECKHUX
MIPEJCTABICHUN O
BEILIECTBE U
XAMHUYECKOM
peakiuu,
COOTBETCTBYIOLIIUX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH 1
COCTAaBJISIOIINX
OCHOBY ISt
ITOHUMAaHUS
CYILHOCTH HAYyYHOU
KapTHUHBI MHpa.

1.3

XUMUYECKUE PeaKUn

19

Hwnanor,
HaIIpaBJICHHBIN Ha
pa3BUTHE
MHUPOBO33PEHYECKHUX
IIPEACTaBICHUH O
BEILECTBE U
XUMHYECKOU
peakuuu,
COOTBETCTBYIOIIUX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH U
COCTaBJISIOILINX
OCHOBY JUIsl
ITOHWMAHHUS
CYIIHOCTH HAyYHOU




KapTUHBI MUpa.

Hroro no pazneny

39

Pa3nen 2. Heopranuveckasi XamMust

2.1 Hemetamsl

31

Jwnaior,
HaIIpaBJICHHBIN Ha
pa3BuUTHE
MHUPOBO33PEHUYECKHUX
MIPEJICTaBICHUN O
BEILIECTBE U
XUMHUYECKOU
peaxuuu,
COOTBETCTBYIOIINX
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HAYKHU U
COCTaBJISFOILIUX
OCHOBY ISl
MMOHUMAaHHUS
CYIIHOCTH HAyYHOU
KapTHUHBI MHpAa.

2.2 MeTayuiel

23

Jwnaor,
HarnpaBJICHHbIN HA
pa3BuTHE
MHPOBO33PEHUYECKUX
MpeACTaBICHUM O
BEILIECTBE U
XHUMHUYECKOM
peaxuum,




COOTBETCTBYIOIIUX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH H
COCTaBJISFOIINX
OCHOBY IJI
MIOHUMAaHHUS
CYLLIHOCTH HAyYHOU
KapTUHBI MHpA.

Uroro no pazneny

54

Pa3zgea 3. Xumus u ;KU3Hb

3.1

Metoapl T03HaHUS B XUMUH.
XUMUS U )KA3HD

Jwnaor,
HaIpaBJICHHBINA HA
pa3BuTHE
MHUPOBO33PEHYECKUX
IPEICTaBICHUN O
BELIECTBE U
XUMHYECKOU
peaxiuu,
COOTBETCTBYIOIIUX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH U
COCTaBJISAIOILINX
OCHOBY ISl
NIOHUMAaHMs
CYILIHOCTH HayYHOU
KapTHUHBI MHpA.




Hroro no pazneny

OBIIEE KOJIMYECTBO HACOB I10
[NPOI'PAMME

102







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacos

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yYeHUs

DJIEKTPOHHbBIE
nmupposbIe
o0pa3oBarte/ibHbIE

pecypcsbl

[IpenMeT 1 3HaYECHUE OPraHUYECKOU
XUMUH, IPEJCTaBICHUE O MHOT000pa3uu
OPraHUYEeCKUX COCTUHEHUMN

DNEeKTPOHHOE CTPOCHHUE aToMa yriaepoaa
(ocHOBHOE M BO30YKIEHHOE COCTOSIHHUSA).
BasieHTHBIE BO3MO)KHOCTH aTOMa yriiepoia

XUMHUYECKas CBS3b B OPraHUYECKUX
coeMHeHUsX. MexaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBA3CH

Teopust CTpOCHUS OPraHUYECKUX
coenuHenuit A. M. bytneposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE
3(peKTh B MOJIEKYIaX OpraHUYECKUX
COEIMHEHUN

[IpencraBnenue o kIaccuukanuy u
cucremaruueckas Homenkiaarypa (IUPAC)
OpPraHUYECKHX BEIECTB

Knaccudukanms peakiuii B OpraHn4ecKon
XUMHAH




Cucremartusaliis 1 0000IeHre 3HAHUHA 110
TEME

AJKaHBI: TOMOJIOTHUECKH psifl, 001as
dbopMyna, HOMEHKIATypa U U30MEpHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ

10

dusnueckue 1 XUMHUYECKHE CBOMCTBA
AJIKAHOB

11

HaxoxeHne ajakaHoB B IPHPOJIE.
Crioco0Obl NOTy4eHUs ¥ IPUMEHEHHE
AJIKaHOB

12

[Muknoankanel: o0Omas dpopmyna,
HOMEHKJIaTypa U H30Mepusi, 0COOEHHOCTH
CTPOCHUS U XUMHUYECKUX CBOICTB, CITOCOOBI
HOJIy4EHHUs ¥ IPUMEHEHUE

13

Pewenue pacy€THpIX 3a7a4 HA
ompeieNIeHue MOJICKYIIPHON (POPMYIThI
OPraHUYECKOTr0 BEIIECTBA IO MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOASIINX B €TI0
coctaB. CucTteMaTu3anys U 0000IIeHHE
3HAHWM 110 TeME

14

AJIKEHBI: TOMOJIOTUYECKUHN I, 001Ias
(dbopmya, HOMEHKIIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHasl U [IUC-TPaHC-U30MEPUS
AIIKEHOB

15

Pu3nuecKue U XMUMHYECKHE CBOKMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa




CrniocoObl oy4eHus ¥ IpUMEHEHNE

16
AJIKEHOB
[Tpaktuueckas padora Ne 1 mo Teme

17 "ITosryueHue 3TUICHA U U3YUYEHHUE €T
CBOMWCTB"
Pemenne pac4€THBIX 33724 Ha

18 olpeieIeHue MOJIEKYIIpHON (hOpMYJIbI
OpraHMYECKOIo BELIECTBA
AJNKagveHbl: CONPSKEHHBIE,

19 W30JIMPOBAHHbIE, KyMYJINPOBAHHBIE.
OCOOEHHOCTH EKTPOHHOTO CTPOCHHS

20 XUMHUYECKUE CBOMCTBA CONPSAKEHHBIX
JUECHOB

1 Crioco0Obl TOTy4YeHUs ¥ IPUMEHEHHE
aJIKaJUCHOB
AJIKMHBI: TOMOJIOTHYECKUH psifl, o01ast

29 ¢dbopMyia, HOMEHKIIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
¢du3nueckue cBoiicTBa

23 XVMHYECKHE CBOWCTBA AJIKMHOB

24 KauecTBeHHBIE peaKIM1 HAa TPOWHYIO CBA3b

25 CriocoObl NOTy4EHUs U IPUMEHEHHE
AJIKMHOB

26 Pewienue 3a1au: pac4€Thl 110 YpaBHEHUIO
XUMUYECKOU PEaKLIUU

7 Cucremaruzanys 1 000011IeHUE 3HaHUH 110
TEME

28 ApEHBI: TOMOJIOTHYECKHUH psii, 0OmIas




dbopMyIa, HOMEHKIJIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT
OeH30J1a ¥ TOyoJIa, UX (GU3UIECKUe
CBOIICTBa

XHWMHUYECKUE CBOKCTBA aPEHOB: PEAKIINN

29
3aMeIICHUS
XUMUYECKHUE CBOIICTBA apEHOB: PEaKIIuU

30 MPUCOEANHEHHSI, OKUCIICHHE TOMOJIOTOB
OeHzouna

31 Oco0eHHOCTH XUMUYECKIX CBOHCTB
CTHpOJIa
Pewenue pacy€THpIX 3a71a4 HA

32 oTIpeieIeHNE MOJIEKYIIIPHON (hOpMYJTBI
OpPraHUYECKOIo BEIeCTBa

33 CniocoObl OTy4YeHHs ¥ IPUMEHEHHE
apeHoB

34 ['eneTnyeckas CBA3b MEXKY pa3INYHBIMU
KJIacCcaMU YTJIEBOJIOPOIOB
Pacuérel 10 ypaBHEHUAM XUMHUYECKUX

35 peaknuii. Cucremaru3aius 1 0000IIeHHE
3HAHUI MO TEME

6 [Tpuponusiii ras. IlonyTHble HeTAHBIE
rasbl

37 KameHHbI#1 yroib 1 MpOAYKThI €T0
nepepaboTKu
Hed b 1 ciocoOb! €€ mepepaboTKH.

38 [IpumeHeHne NpoAYKTOB epepadoTKU

HedTH




39

I'eneTnmueckas CBI3b MCKIY pa3JIndYHbIMU
KJlacCaMHU yrji€Boaopo/J0B

40

["amoreHOnpOU3BOIHBIE YIIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKITHH
3aMeIleHHs TaJIoreHa

41

JleiicTBuE 1IeNI0UEH Ha
rajoreHIpou3BoaHbIC. B3aumopaeiicTeue
JIUTAJIOT€HAIKAaHOB C MAarHUEM U ITMHKOM

42

Cucremarusanys 1 00001IeHNe 3HAHNHI 10
pazneny "YriaeBogopoasl"

43

KonTponbHas pabota mo reme
"VYrneBonoposr"

44

Hpe)]eHBHI)IC OJHOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKHH psif, o011asi hopmyia,
CTPOEHHE MOJIEKYJI, H30MEPHS,
HOMEHKJIATypa, KIaccupHKaIus,
bu3ryecKre CBOWCTBA

45

XHWMHUYECKUE CBOMCTBA MPEIEIBHBIX
OJTHOATOMHBIX CITHPTOB

46

CrniocoObl oy4YeHus ¥ IpUMEHEHNE
O/IHOATOMHBIX CITUPTOB

47

[Tpocthie 3¢upbl: HOMEHKIIATYPA U
U30MEepHsi, 0COOCHHOCTH (PU3UUECKUX U
XUMHUUYECKUX CBOMCTB

48

MHOTroaTOMHBIE COUPTHI: STUIICHTJIUKOIIb U
TJIMLEPUH, UX PU3NYECKUE U XUMHUECKHe
CBOMCTBa

49

Crioco0bI osTy4yeHHs ¥ MPUMEHEHNE




MHOTI'0aTOMHBLIX CIIMPTOB

DeHoII: CTPOCHUE MOJIEKYIIBL, (PU3HUECKUe

50 .
cBoiicTBa. TOKCMYHOCTH (peHoa

51 XuMHYecKue CBOMCTBa (heHoa

59 CriocoObl TOTy4eHUs U TPUMEHEHHE
denoma
[TpakTrueckas pabota Ne 2. Pemenue

53 SKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"CnupTsl 1 heHosbI"

54 Cucremartuzanus 1 00001IeHUE 3HAHUH 110
TeMe
AJNBIIETHIB ¥ KETOHBI: DJICKTPOHHOE

55 CTpOCHUE KapOOHMIBHOM T'PYIIIIEI,
TOMOJIOTHYECKHE Ppsbl, 001ast hopmyna,
M30MEpPHS U HOMEHKJIaTypa

56 AnbETUBI U KETOHBI: (pu3uveckue
CBOICTBA; peaKlUy MPUCOCTMHEHUS

57 Peakunu okuCTIeHNS M KAYECTBEHHBIE
PEaKIu aIbeTUI0B U KETOHOB

58 CniocoObl TOTy4YeHHs albIETHA0B U
KETOHOB
OaHOOCHOBHBIE Ipe/IeIbHbIE KAPOOHOBBIE

59 KHCJIOTBI, 0OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJT

60 W3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3HUecKue CBOICTBA

61 XUMHUYECKUE CBOMCTBA MPEAEITbHBIX

OJHOOCHOBHBIX Kap6OHOBI)IX KHUCJIOT




62

OCoOeHHOCTH CBOWCTB MYPaBbUHON
KUCJIOTHI. MHOTr000pasue KapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOMCTB: HEMPEIEIbHBIX U
apoMaTUYEeCKHX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [lpeacraBurenu BeICIIMX
KapOOHOBBIX KHCIIOT

64

[TonsaTHE O TPOU3BOJHBIX KAPOOHOBBIX
KHCJIOT

65

Crioco0Obl NOTy4YeHUs U IPUMEHEHHE
KapOOHOBBIX KHCIIOT

66

CrnoxHbIC YPUPHI: TOMOJIOTHIECKUHN PSI,
obmrast opMyia, ©3OMEpUs U
HOMEHKJIaTypa

67

dusnueckre ¥ XUMUYECKUE CBOCTBA
3¢pupoB

68

Pemenne pacuéTHpIX 3a/1a4: IO ypaBHEHUIO
XUMHUYECKON PEAKINH, HA ONIpEeACICHUE
MOJIEKYJISIPHOM (hOpMYIIBI OPraHUIECKOro
BEIIECTBA

69

[Mpaktudeckas padora Ne 3. Pemenne
HKCIIEPUMEHTAIBHBIX 33124 110 TeME
"KapOoHnoBsle KucioTsl. CiaoxHbie 3¢upsI"

70

XKupsr: ctpoeHne, pU3NUECKUE U
XUMUYECKHE CBOMCTBA (THAPOITH3)

71

Oco0eHHOCTH CBOICTB KUPOB,
CoZACprKalIUX OCTATKH HCIIPCACIIbHBIX




JKUPHBIX KACIOT. XKupel B mpupoze

Mbina Kak COJIM BBICIINX Kap6OHOBLIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. Ilonsarue o

72 CHUHTETHUYECKUX MOOIINX CPENICTBAX
(CMC)
['eneTnueckas CBsi3b YIJI€BOJOPOJIOB U

73 KHUCJIOPOJICOAEPKAIUX OPraHUYECKUX
BEIIIECTB

74 PacuéTsl o ypaBHEHUSIM XUMHUYECKUX
peakuui

75 Cucremartu3zanus u 00001IeHHE 3HaHUH 1O
TeMe
OO6m1as XxapaKTepucTHUKa YTIIeBOJIOB U

76 KJIacCU(UKAIUS YTIIEBOAOB (MOHO-, TU- U
HOJICaxapu/ibl)

77 MoHocaxapuabl: pu3nuecKue CBOUCTBA U
HaXOXKICHHUE B TIPUPOJIC

78 [IpumeHeHne ritoKo36l, €€ 3HaYeHUE B
KHU3HEEATEIIbHOCTH OpraHu3ma
Jucaxapuabl: caxapo3a, MajabTo3a U

79 nakro3a. Haxoxnenue B npupoze u
IpUMEHEHHE AUCAXapUIOB
[Nonucaxapusl: CTpOCHNUE MAaKPOMOJIEKYI,

80 ¢du3nueckre 1 XUMHUYECKUE CBOMCTBRA,
IpUMEHEHHE

81 [ToHsATHE 00 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenne pacyeTHbIX 3a7a4 Ha

OMpCACJICHUEC JOJIM BbIXOJa IPOAYKTA




pP€aKuru OT TCOPECTUUCCKHU BO3MOKHOI'O

83

Cucremarusanus 1 00001IeHUe 3HAHUN IO
pazzieny

84

KoHTponbHas paboTta mo teme
"Kucnoponcoaep:xaiiye oprannueckme
coequueHus"

85

AMUHBL: KJTacCU(DUKAIHS, CTPOCHHE
MOJIEKYJI, oOmas popmysa, uzoMepusi,
HOMEHKJIaTypa 1 (Pr3uvIecKue CBOMCTBA

86

XHMHYECKHE CBOMCTBA aJ'II/I(I)aTI/I‘leCKI/IX
AMHUHOB

87

AnnnuH: CTPOCHUC aHUJIMHA, OCOOEHHOCTH
XUMHYSCKHX CBOMCTB aHUIIMHA

88

89

CriocoObl TOTy4eHUs ¥ IPUMEHEHHE
anmudaTHYeCKuX aMUHOB
AMUWHOKWCIIOTBI: HOMEHKIIATypa U
nuzomepusi, pusnveckre cBONCTBA.
OtaenbHbBIC TPECTABUTEIH 0L
AMUHOKHCIIOT

90

XyMHU4JecKre CBOMCTBA AMHMHOKHUCJIIOT, UX
OHOJIOTHYECKOE 3HAYCHUE aMHHOKHUCIIOT.
CuHres u TUApOJIU3 ICITHAO0B

91

Benku kak npupoIHbIE TOJIMMEDPHI;
CTPYKTYpBI O€JIKOB

92

XuMH4ecKue CBOHCTBA OEIKOB

93

A3oTcozepKalre reTeporKInIecKre
COCAUHCHUA. HyKHeI/IHOBBIG KHUCJIOTHI:
COCTaB, CTPOEHHUE 1 OMOJIOTUYECKAast POJIb




94

[Ipaktuyeckas padora Ne 4. Pemenne
AKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME
"A30TcoAepKaliue OpraHu4YeCKue
coequueHus"

95

[Mpaktudeckas padora Ne 5. Pemenune
HKCIIEPUMEHTAJIbHBIX 33a4 10 TEME
"PacniozHaBaHre OpraHMYECKUX
coequHeHnH"

96

KonTponbHas pabota no teme
"A3zoTcoaepKaliue OpraHuyecKue
coequHeHus"

97

OCHOBHbBIC TOHSATHUS XUMHUU
BBICOKOMOJICKYJIIAPHBIX COC,I[I/IHCHI/Iﬁ n
MCTOABI UX CUHTC3a —IIOJIMMEpU3alua U
INOJITMKOHACHCAIIHUA

98

[TnacTmaccel. YTum3anus u nepepadboTka
IUIACTHKA

99

DnacToMephl: HaTypaJIbHbIH
CHUHTETHYECKHE KayuykH. Pe3una

100

BonokHna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHHTCTHUYCCKHUC. HOJII/IMepI:I CIICIUaJIbHOI O
Ha3Ha4YCHUA

101

[paktuyeckas pabora Ne 6. Perenne
AKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME
"Pacrio3HaBaHue mjIacTMacce M BOJIOKOH"

102

O600611eH1Ee U cCUCTeMaTU3alNs
M3Y4YEHHOT0 MaTepuaa 1o TeMe
"BbICOKOMOJIEKYJISIPHBIE COEIUHEHUS"




OBILIEE KOJIMYECTBO HACOB 10
[NPOI'PAMME

102




11 KJIACC

KoaunuyecrBo yacos DJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoxa Bcero Konrpoaubie | Ipaxririeckue fll3y'leHI/IH :)Iﬁ[()l;I;OBaTenLHLIe
padoThI padoThI pecypes!
1 AtoM. CocTaB aTOMHBIX sifiep. XUMUYECKUMA 1
3neMeHT. M30Tomnsl
5 CrtpoeHue 371eKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE UHCIIA
3 Knaccudukanus XuMUIECKHX JIEMEHTOB (S-, 1
p-, d-, f-amemenTsI)
4 Pacnpenenenue 31eKTpOHOB 10 aTOMHBIM 1
opouTasM
DNeKTpOHHBIE KOH(PUTYpallii aTOMOB
) AJIEMEHTOB B OCHOBHOM H BO30YKIEHHOM 1
COCTOSTHUU
6 DneKTpOHHbIE KOHPUTypalluy HOHOB. 1
DNEeKTPOOTPULATENILHOCTD
[Tepuonnueckuii 3akoH u llepuonnueckas
7 CHUCTEeMa XMMUYECKUX AnnemeHToB Jl. M. 1
MenneneeBa, CBSI3b C COBPEMEHHON TEOpUEH
CTPOEHHSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOUCTB
3 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1
MIPOCTHIX U CJIOKHBIX BELIECTB [0 IPYMIAM U
neproaam
9 CucremaTu3aius 1 0000IIeHNe 3HAHUH 110 1




TEME

10

Buas! xumudeckoii cBa3u. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBA3b. MexMOIIEKYIIsIpHBIE
B3aNMOJCHCTBHUSI

11

BaneHTHOCTh 1 BaJICHTHBIE BO3MOKHOCTH
aToMOB. CB$I3b 3JIEKTPOHHOU CTPYKTYPbI
MOJIEKYJI C UX TEOMETPHUUECKUM CTPOCHHUEM

12

HpeI[CTaBJ'IeHI/IH O KOMITJICKCHBIX
COCANHCHUAX: COCTAaB 1 HOMCHKJIATYypa

13

BemectBa MONEKyJISIpHOTO U
HEMOJIEKYJIIPHOTO CTpOeHHUs. Tumbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

14

Ilonsarue o JUCIICPCHBIX CUCTECMAx.
HpeI[CTaBJ'ICHI/Ie 0 KOJUIOMJHBIX paCcTBOpax

15

HcTrHHBIE paCTBOPHI: HACKIILIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucramnorunpats

16

CriocoObI BeIpakKeHHS KOHIICHTPAITUN
pacTBOpOB

17

Penrenue 3aa4d ¢ HCIOJIL30BaHUEM ITOHATHN
"MaccoBast 107151 paCTBOPEHHOTI'O BELIECTBA",
"MoJIsIpHast KOHIIEHTpaus "

18

Knaccudukanus u HoMmeHki1atypa
HEOPraHUYeCKUX BELIECTB

19

Cucrematusanys 1 00001eHUE 3HAHUN 110
TEME




20

Konrpomnbnas pabota o remam "CtpoeHue
aroma. [lepuoanueckuii 3aKOH U
[lepuoanueckas cucTeMa XUMHUECKUX
sanemenToB [1. . Menneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemecTs"

21

Knaccudukanus XuMIYECKUX peaKiuii B
HEOPraHUYeCKOW U OPraHUYEeCKON XUMUH.
3aKOH COXPaHEHMs MAaCChl BEIIECTB; 3aKOH
COXPAHEHHUsI U IIPEBPALLCHUS SHEPTUU IPU
XUMHUYECKHUX PEAKITHSIX

22

23

TennoBblie 3P PEKTH XUMUYECKUX PEAKLINH.
Tepmoxumuyeckue ypaBHEHUS

Bbruncnenus o ypaBHEHUSIM XUMHYECKUX
peakuuii ¥ TEPMOXUMHUYECKUM YPABHEHUSAM

24

CkopocTh XUMHUYECKOH peakuuu, eé
3aBHCUMOCTB OT Pa3IMYHBIX (PAKTOPOB.
Kartanu3 u karanuzatopsl

25

["'oMoreHHbIe U TeTepOreHHbIE PeaKIuu

26

[Tpaktudeckas padora Ne 1 mo Teme
"BnustHue paznnyHbix pakTopoB HA
CKOPOCTb XUMHUUYECKOU peakiuu"

27

OO6paTumbie U HEOOPATUMBIE PEAKIIHH.
XUMHUYECKOE paBHOBECHUE

28

[Tpaktuyeckas padora Ne 2 mo Teme
"Bnusinue pa3nuyHbIX (HaKTOPOB Ha
HOJIOKEHUE XUMUUYECKOro paBHOBeCHs"

29

DnekTponuTraeckas nucconuanus. CuiabHbIe
U cia0bie AeKTponuThl. CTeneHp




JUucconuanmmn

HNonnoe npoussenenue Boabl. Cpesia BOJIHBIX

30 pactBopoB. Bogopoausriii mokazarens (pH)
pacTtBopa

31 I'maponus coneit. Peakuyu, npoTeKarnue B
pacTBOpax IJIEKTPOIUTOB
[IpaxkTrueckas padota Ne 3 o teme

32 "XUMHUECKHE PEaKIIUU B PaCTBOPaX
ANEKTPOJIUTOB"
OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIC

33 peakuuu. BaxHelne OKUCIUTeIu U
BOCCTaHOBUTEIU

34 MeTo 371IeKTPOHHOTO (3JI€KTOHHO-HOHHOTO)
OanaHca

35 DIIEKTPOIN3 paCTBOPOB U PACILIIaBOB
BEILIECTB

36 Pemenue 3amayd pa3aMaHBIX TUITTOB

37 Pemenue 3aay pa3iMyHbIX TUTIOB

38 CucremaTtu3aius 1 00001IeHIE 3HAHUH 10
Teme "XumMuueckue peakiuu'

39 KoHnTtponbHas pabora no reme "Xumudeckue
peakiuun"
[Tonoxxenue Hemeraiios B [lepuoauueckoit

40 CHUCTeME XUMUYECKHX dnneMeHToB Jl. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMOB. du3nyecKre CBOMCTBA HEMETAILIIOB

41 Annotponusi HeMETauIoB (Ha IpUMEpe

KHCII0poJ1a, cepsl, pochopa u yrirepoa)




Bonopoa: nonydyenue, pusndeckue u

42 XHMHUYECKHE CBOMCTBA. [ Mapu bl
["anoreHsl: HAX0X/IEHUE B IPUPOJIE, CIOCOOBI

43 MOTy4eHUs!, GU3MICCKUE U XUMHUYECKHE
CBOMCTBA
l"anorenoBonopoasl. Baxxnenmue

44 KHCIIOPOJICOACPIKAIINE COSTUHEHUS
rajoreHOB
JlaGopaTopHbie ¥ MPOMBINIJIECHHBIE CITOCOOBI

45 MIOJIy4EeHUs rajoreHoB. [Ipumenenue
rajoreHOB U UX COCIMHEHUN
[Tpaktrueckas pabota Ne 4, Pemenue

46 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"T"anorensr"
Kucnopon: mabopatopHsie 1

47 MIPOMBIIUICHHBIE CTIOCOOBI MOTyYeHHUS,
buznveckre U xumudeckue cBoictra. O30H.
[IpumMeHeHne KUciaopoaa U 030Ha

48 OKcuIBI 1 IEPOKCHUJIB

49 Pemenwne 3a1a4 pa3muvHbBIX THIIOB
Cepa: HaxOKJIeHUE B IPUPOJIE, CIIOCOODI

50 MOJIy4eHUs!, PU3NYECKUE U XUMUUECKHE
CBOMCTBA

51 CepoBogopon, Cynb(uasl

59 Kucnopoaconep:xaiiue coeTuHEHUS CEPHI.
OCOOEHHOCTH CBOWCTB CEPHON KUCIIOTHI

53 [Tpaktudeckas padbora Ne 5. Pemenue

AKCIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u




eé coequaeHns"

A30T: HAXOX/I€HUE B IPUPOJIE, CITOCOOBI

54 TOJTyYCHUs, PU3UICCKUEC M XUMHUICCKHUEC
CBOIiCTBa. AMMUAK, HUTPHUJIbI

55 Kucnopoaconepsxamme coeTuHEHNS a30Ta.
Oco0eHHOCTH CBOMCTB a30THON KUCIIOTHI

56 [IpumeHeHne a30Ta U ero COCTUHCHUH.
A30THBIE y10OpeHHs
®docdop: HAXOKAEHUE B IPUPOJIE, CITOCOOBI

o7 MOJIy4eHUs!, PU3NYECKUE U XUMUUECKHE
cBoricTBa. @ochuas u Gpochun

58 Oxkcuapl pochopa, hochopconepxarime
kucinoTsl. Conu HocPOopHOIt KHCTOTHI

59 [Tpumenenue hocdopa 1 ero CoOeAMHEHUH.
docdopHbie ynoOpeHus
[TpakTrueckas padora Ne 6. Perenue

60 AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o Teme "A30T U
dbochop u ux coenuHeHU"
Yraepoa: HaX0XKIAEHUE B IPUPOJE,

61 aJTOTPOITHBIC MOTU(DHUKAINK; (PU3HUECKUC U
XMMUYECKHEe CBOWCTBA, TPUMEHEHHE

62 Oxkcupa yraepoaa(Il), O.I.<CI/IIL yraepoaa(IV),
yroJibHasi KHCIIOTa U €€ COH

63 Pemienue 3a1a4 pa3nu4HbIX TUIIOB
Kpemawnii: HaxoxaeHue B MpUpoie, CIIOCOOBI

64 MOJIy4eHUs], PU3NYECKUE U XUMUUECKHE
CBOMCTBA

65 Oxcun kpemuus(IV), kpemMHHEBasE KUCIIOTA,




CHJIMKAThI

IIpumeHeHne KpeMHUs U €10 COEAUHEHUM.

66 CrekJi0, €ro nojry4eHue, BUJbl CTEKIIA

67 Pemenne 3aay pa3nuyHbIX TUTIOB

68 CucremaTu3ais u 0000IIeHIE 3HAHUH 110
teme "Hemeramibr"

69 KontponbHas padota no teme "Hemeramibr"

20 AHanu3 pe3yJabTaToB KOHTPOJIBHOU pabOTHI,
KOPPEKIHS OIIHOOK
[Tonoxenue merannos B [lepuoguueckoit

71 CHUCTEME XUMUYECKUX AJIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04eK aTOMOB METAJIIIOB

79 OO6mue ¢pu3nueckre CBONCTBA METAJIOB.
[TpumeneHre MeTaioB B OBITY U TEXHUKE

73 Cmnassl MeTasioB. Kopposus mMeTamioB

74 Pemenune 3a1au pa3nuMuHbIX TUTIOB
DNEKTPOXUMHUUECKUM psii HANIPSHKEHUH

75 MeTaiioB. O61ue criocoObl MOTy4eHUs
METaJIOB
OO6m1as xapakTepucTuka MeTamuioB [A-
rpynnsl [leproandeckoit cuctemsl

76 XUMUYECKUX d1eMeHTOB. Hatpuil u kanui:
nonyuyeHue, PU3nIecKue 1 XuMHIECKHe
CBOIICTBa, MPUMEHEHHE IPOCTHIX BEIIECTB U
UX COCIUHEHUN

77 O6mas xapakrepuctuka metayuio |A-

rpynnsl [leproandeckoit cuctemsl




XUMHYECKHUX 3JIEMEHTOB. Maraui u
KaJbIUii: TOTyueHue, GU3NIECKUe U
XUMHUUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTMHEHUI

78

KécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUs!

79

ANOMUHU: IOTy4YeHHe, GU3NIECKUE U
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

80

AmdoTepHbIe CBOIICTBA OKCHIA U
TUAPOKCU]IA AJTFOMUHUS,
THAPOKCOKOMIUICKCHI AJIFOMHUHUSA, UX
[IPUMEHEHHE

81

Pemenue 3amau Ppa3JINIHbIX TUIIOB

82

83

[TpaxkTuueckas pabora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 32144 110 TEME
"MeTaibl TIaBHBIX OArpymnn”

OO01mas xapakTeprucTUKa METAIIOB
no6ounbIx noarpynn (b-rpymm)
[leproarueckoi CHCTEMbI XUMHUYECKUX
HIIEMEHTOB

84

dusznvecKkre U XMMUYECKUE CBOMCTBA XpoMa
U €r0 COCAMHEHUI, UX IPUMEHEHNE

85

Baxxneilme coelMHeHUsT Maprasiia.
[lepmaHraHaT Kajivs, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

dusznueckue 1 XUMHUYECKHE CBOMCTBA JKele3a
u ero coenuHenuil. [lonydyenue u
MIPUMEHEHHUE CIIABOB KeJie3a

87

dusnyeckre U XUMHUUYECKUE CBOMCTBA MEIU U




€€ COeIMHEHUH, X IPUMEHEHHE

du3znyeckue 1 XUMHUYECKHE CBONCTBA IIMHKA

88 M €T0 COCTUHCHHM, UX TPUMCHECHHE.
['MapOKCOKOMIUIEKCHI IMHKA
[Mpaktudeckas pabora Ne 8. Pemenue

89 HKCHEPUMEHTAJIBHBIX 3a/1a4 110 TEME
"Mertasuiel TOOOYHBIX TOArpyI"”

90 Pemienue 3a1a4 pa3nu4HbIX TUIIOB

91 O060011eHNEe ¥ cCCTEMaTU3alNs U3y4YEeHHOTO
Marepuaia no teme "Mertamibt"

92 Konrponsnas padora no teme "Metamibt"

93 Amnanu3 pe3yabTaToB KOHTPOJIbHOM pabOTHI,
KOPPEKLHsI OINO0K
Ponp xuMuu B 06ecredeHnu yCTOMYUBOTO

94 pa3BuTHA yenoBeuecTsa. [lonsTre 0
Hay4YHbIX METO/IaX UCCIIEJOBAHUS BELIECTB
Hay4Hble MpUHIMITBI OpraHU3aIiN

95 XMMHUYECKOTO IIPOU3BO/ICTBA.
[TpoMmpblIeHHbIE CIOCOOBI MOTYUYEHUS
Ba)KHEHIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIEH
CpPe.bl ¥ €ro NOCIEACTBHS

97 XuMHUs ¥ 37J0pOBbE YeJIOBEKa.
JlekapcTBeHHBIE CpeACTBA

98 Xumus nuny. Poias xuMun B o0ecrieueHun
IUILEBON 6€3011aCHOCTH

99 Kocmetnueckue u nappromMepHbIe CpeCTBA.

BriToBas xumusa




XuMHA B CTPOUTENBCTBE. BaskHelme

100 CTPOUTENbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepHAaJIbI
101 XuMUs B CEIIBCKOM XO3SICTBE. 1
Opranudeckre 1 MUHEPAIbHBIC YI0OpEHUS
102 CucremaTu3zanus 1 0000IIeHUe 3HAHUI 110 1
TeMe
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIAA YYEHUKA

* Xumus, 10 xknacc/ Epemun B.B., Ky3smenko H.E., Tepeann B.U., /Ipo3nos
A.A., Jlynun B.B.; nox penakiueii Jlyauna B.B., O061miecTBo ¢ orpaHnueHHON
0TBETCTBEHHOCTHIO «/IPODAY»; AktimoHepHoe od1ecTBo «M31aTenbcTBO
«IIpocsemienue»

* Xumus, 11 xnacce/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
non penakiueit Jlyauna B.B., O011iecTBO ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO

«IPODAY; AkimonepHoe ootiectBo «M3narensctBo «IIpocBenieHuey






