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HOACHUTEJIBHASA 3AIINCKA

Pabouast mporpaMMa mo XMMHU Ha YPOBHE CPEIHEro 001ero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOi oOpa3oBaTenbHOMI IPOTPAMMBI CpEIHETO ob1ero
oOpazoBanusi(POII COO), npencraBineHHbIXx B PeaepabHOM TOCYJapCTBEHHOM
oOpazoBarensHOM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOTro mpeaMera «XuUMHUs» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoit
Qdenepanyy, peanu3yIOMUX OCHOBHBIE O00pa3oBaTeNbHbIE MPOrPAMMBI, |
OCHOBHBIX TOJNIOkKEeHUN «CTpaTernu pa3BUTHA BocOUTaHUs B Poccuiickoin
Oenepanuu Ha nepuo a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YINIYOJEHHOrO H3Y4YEHHs 3aHHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kiaccos.
N3yuenne mnpenmera, peaauzyeMoe B YCIOBUSIX JuddepeHIInpOBaHHOTO,
NpoQUIBHOrO O00y4YeHUs, MPU3BAHO OOECHeYnTh O00IEe00pa30BaATEIbHYI0 U
OOLIEKYJIbTYPHYIO TOJTIOTOBKY BBIIIYCKHHUKOB IIKOJbI, HEOOXOAUMYIO IS
ajanTayy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIUYME, a TaAKKe IS
MPOJIOJDKEHUS 00y4YeHUsI B OpraHu3alMsIX NTpo(ecCHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBJISIETCS] OJJTHOM U3 TPUOPUTETHBIX JUCIUIUINH.

B mporpamme mno XWMHM Ha3HaY€HUE MpeaMeTa «XHUMHUS» MOJTydaeT
HOAPOOHYI0O  MHTEPHPETALUI0O B  COOTBETCTBMM C  OCHOBOINOJAraroluMu
nonoxkeHusiMu ®I'OC COO o B3auMOOOYCIIOBIIEHHOCTH II€JTIeH, COJAEpKaHU,
pe3ynbTaToB OOydeHHs M TpeOOBaHMU K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIOTCS CJEAYIOLIME BBIMOJHSAEMBIE MPOTPaMMOM IO
XUMUU QYHKIIUN:

e UH(pOPMALMOHHO-METOMYECKas, peaau3alus KOTOpoill olecreynBaeTt
MOJIy4YeHUE MPEACTABICHUS O LENsX, COAEep’KaHWU, OOIel CTpaTeruu
0oOy4eHMs, BOCIUTAHUS U PA3BUTHUSL 00YUAIOLIMXCS CPEACTBAMU MIPEAMETA,
M3Y4aeMoOTro B paMKax KOHKPETHOTO Npoduis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpUBaeT
ONpENEICHUE: NPUHLMIIOB CTPYKTYPHUPOBAHUS W IOCIENOBATEIBHOCTH
U3y4YeHHUs] y4eOHOro marepuasia, KOJUYECTBEHHBIX M KAue€CTBEHHBIX €ro
XapaKTEPUCTHUK; TOJIXO0JI0B K (HOPMHUPOBAHUIO COJAEPKATEIHLHON OCHOBBI
KOHTPOJISI M OLEHKH 00pa30oBaTENIbHBIX JTOCTHKEHHM OO0y4arommxcs B
pamMKax HMTOroBOil arrectanud B (GoOpMe E€IUHOIO TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1 yriy0JIE€HHOTO U3YYEHUSI XUMUHU:



e yCTaHaBIMBAaeT MHBApPUAHTHOE MPEIMETHOE COJEp:KaHue, 00s3aTeabHOoe
UL W3Y4YEHUST B paMKax OTACNIbHBIX MpOPUIeH, NpeaycMaTpUBaET
pacmpenesnieHue U CTPYKTYpUpOBaHHE €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/paziesiaM Kypca;

e AT NPUMEPHOE pacHpeleleHue y4eOHOro BPEMEHH, PEKOMEHIYEMOIO
JUTSI U3yYEHHUSI OTAEIbHBIX TEM;

e Ipe/UIaraeT NPHUMEPHYIO MOCIEI0BAaTEIbHOCTh H3YyYEHUS Y4eOHOTO
MaTepuaia ¢ y4€TOM JIOTUKH MOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JTa€T METOJWYECKYIO MHTEPIPETALMIO LEIeH U 3a/1ad U3y4eHUs IpeaMera
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME
cpeaHero oOumiero oOpa3oBaHMsI, COAEPKATEIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOU
IPOrpPaMMBI CPEIHETO o0uiero oOpa3oBaHHUs (JINYHOCTHBIX,
METaIlpeAMETHBIX, MPEAMETHBIX), a TakXke C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYaromerocs IO OCBOCHHIO
coJlepKaHUs IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULHKSM B IPOrpaMMe IO XUMHUU MPEAYyCMOTpPEHA
MIPEEMCTBEHHOCTh € OOy4YE€HMEM XHMHUHM Ha YPOBHE OCHOBHOIO OOLIEro
oOpa3oBaHus. 3a TMpeaeaaMd  yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUHU
00s13aTeNIbHON (MHBAPUAHTHOM) COCTaBIISIOLIEH Co/ep)KaHUsd y4eOHOro mpeamMera
«XUMHSD» OCTa€TCsl BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHOM COCTABIIAIOIIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOTO
npoduiist 00yyeHusl.

B coorBerctBuM ¢ koHuentyanbHbIMM TnosiokeHusmu PI'OC COO o
Ha3HAYEHUHU TPEIMETOB 0a30BOro M YriayOJEHHOTO YpOBHEH B CHUCTEME
muddepeHIIMpOBaHHOTO OOyYEeHHUsT Ha yPOBHE CpeIHEro ooOmero oOpa3oBaHUs
XUMHUSL Ha YPOBHE YINIYOJIEHHOTO W3Y4YEHHUS HANpaBJICH Ha peau3aliio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  3TalnoM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax M3YyYEHHs] CHEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCUUIUIMH B By3aX M OpPTaHU3ALUAX CPEIHEro MpodheccroHalIbHOTO
oOpa3zoBanusi. B 93Tol CBA3M H3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIECTBEHHO HA  pacllUpeHue MW  yriayOJeHue TEOpEeTUYECKOH U
MPAKTUYECKON TMOJATOTOBKH OOYYarOIIUXCsl, BHIOPABIIUX OMpPEACTEHHBIN TPOPUIh
oOy4eHus1, B TOM YHUCIIE C TIEPCIIEKTUBON MOCIEAYIOUIETO MOTYyYEHUSI XUMUYECKOTO
o0pa3oBaHMs B OpTaHU3AIUAX TPOPECCHOHATILHOTO 00pa3oBanus. Hapsmy ¢ aTuwm,
B cBere TpedoBanuit ®I'OC COO K MIaHUPYEMBIM pe3yibTaTaM OCBOEHUS
dbenepanbHOil 00pa30BaTEILHOM MPOTPpaMMbl CPEIHEr0 OO0IIero 00pa3oBaHUS
U3y4YeHHE TMpeaMeTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pelleHue 3aaad



BOCIUTAHMS U COLMAIBHOTO Pa3BUTHUSL OOyyaroumxcs, Ha (OPMHPOBAHUE Yy HUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTO TpyAa H
00O0OIIEHHBIX  CMOCOOOB  JIEATENLHOCTH, MMEIOUMX  MEKIUCIUITMHAPHBIH,
HaAAMNPEIMETHBIN XapakTep.

CocTaBisOIUMH NpeaMeTa «XUMUsS» Ha YPOBHE YIIIyOIEHHOTO H3y4EHHS
ABIAIOTCS  yrIyOnéHHble Kypchl — «Opranuueckas xumus» u  «OOmas u
Heopranmyeckas xumus». [lpu onpeneneHun noaxon0B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allii COJEP’KaHUsSI TUX KYpCOB B NPOrpaMMe IO XHUMHU 32 OCHOBY
npusaTel nojoxkenuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEU U3YUYEHHS IIPEIMETA.

OcHoBy coznepxkanusd KypcoB «Opranudeckas xumus» Hu «OOmas wu
HEOPraHWYeCKass XHWMHS» COCTABIISIET COBOKYNHOCTHh NPEIMETHBIX 3HAHUM U
YMEHHUH, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMETa. JTa CUCTEMa
3HAHUM TOJYy4aeT ONPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, ITO3BOJISIOIIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTONIOTHYECKOrO
Marepuana. Tak, Ha yriayOJEHHOM YpPOBHE H3y4eHMs MNpeaMera oOecreyeHa
BO3MOKHOCTh 3HAYUTEJIbHOTO YBEIMUYEHUS O00bEMa 3HAHUM O XUMHUYECKHX
AJIEMEHTaX W CBOMCTBAaX MX COEAMHEHHUN HAa OCHOBE PACIIMPEHUs U YIIIyOJeHUsS
MPEACTABICHU O CTPOEHUHM BEIECTBA, XMMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
MPOTEKaHUsl PEaKUUid, paCCMaTPUBAEMBIX C TOUKH 3PEHHS] XUMUUYECKOW KUHETHUKU
U TepMOAMHAMMKHU. M3ydeHHne mnepuogudeckoro 3akoHa u Ilepmonnueckon
CUCTEMbl ~ XMMHUYECKHX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEACTABICHUAX O CTPOEHUHU aTOMa. XUMHUYECKAs CBA3b
O0OBACHSIETCS] ¢ TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUW pH €€ 00pa30BaHuU U
pa3pyllIeHnH, a TaKXKe C TOYKH 3PEHHs] MEXaHHU3MOB e€ oOpaszoBanus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GOpMHpOBaHMEM  IpeACTaBiIeHHM 00
ANEKTPOXUMHUYECKHX IPOIECCaX U 3JIEKTPOJIU3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opraHnyeckod XMMHUU HPHU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEIMHEHU ynenseTcss 0co00oe BHUMaHUE BONPOcaM 00 3JIEKTPOHHBIX 3(PdeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIhil.

Oco0oe 3HaueHHMe UMEeT TO, YTO Ha COAEpKAaHUE KypCOB XHMHUU
yIIyOJIEHHOTO YPOBHS U3YUEHHUS JUIsl KJIACCOB ONPEAETIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha HX CTPYKTypy M XapakTep JONOJHEHUW K oOIel cucreme
PEeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEKHbIEC IIpeaIMeThl. Tak, Hanpumep,
B COJICpKaHUM TPEAMETa ISl KJIACCOB XUMHUKO-(DU3udecKoro mpoduist 60bI1oe
3HaUYC€HHUE OYIyT MMETh AJIEMEHTHI y4eOHOTO MaTepuana mo obmed xumun. [Ipu
M3Y4YeHUU TpeJMETa B JAHHOM Cllydyae akLEeHT OyJeT caeinaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TE€OPUN B XUMHUHU U B (PU3MKE: aTOMHO-
MOJICKYJIsipHasE Teopusi (MOJIEKYJsipHasi Teopusi B (PU3UKE), 3aKOHBI COXpPAHEHUS



MacCbl M JHEPIUM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, NPEACTABICHUS O
CTPOECHHUH BEILLIECTB U APYTOE€.

B TO e BpemMs B COAEpXKaHUM IpeaMeTa Uil KIACCOB  XUMHUKO-
Oouonoruueckoro npo¢uiast 00BN yAENbHbIN Bec OyleT UMEThb OpraHuveckas
xumusi. B 3TOM ciydae mpenocTaBisieTcss  BO3MOXKHOCTH it Oosee
00CTOSITEIBHOTO  PAacCMOTPEHUS XMMHYECKOW  OpraHM3aluu  KJIETKH  Kak
OMOJIOTHYECKOH CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K TMpUMEpPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMIUABI, OEJKH, YIJIEBOJbl, HYKIEHHOBBIE
KHACIIOTBI U Apyrue. IIpm 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX IPEACTaBUTEIEH
OCHOBHBIX KJIaCCOB OPraHMYECKUX BEIIECTB CIIY’KAaT OCHOBOM ISl W3Yy4ECHUS
CYILTHOCTHU MPOIECCOB (DOTOCUHTE3A, ABIXaHUSI, TUIICBAPEHUSI.

B mnnane ¢opmupoBaHMs OCHOB HaydyHOTO MHUPOBO33PEHUS, OCBOCHUS
OOLIEHAYYHBIX METO/I0B [TIO3HAHUS U OIbITa IPAKTUYECKOTO MPUMEHEHHUS HAyUHBIX
3HaHUU HW3y4YeHHE MpeaMera «XUMHUsS» Ha yriayOlIEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SIX C Y4YE€OHBIMU NpEeIMETaMH, BXOJSIIMMH B COCTaB
npeaAMETHBIX obOnactel «EcTecTBeHHO-HayuyHblE NpeaMeTb», «MartemaTuka u
uHpopMaTuKa» U «PycCKUil SI3bIK U TUTEPATYypay.

[Ipu wuzyyeHun ydeOHOro mnpeameTra «XUMHUS» HA YIrIayOlIEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHEro oduero oopazoBanus (Ha 0a30BOM
YPOBHE), 3aJa4eil MepBOCTENEHHON 3HAYUMOCTHU SIBISETCS (POPMHUPOBAHUE OCHOB
HayKM XHMHUU KakK o00JIaCTU COBPEMEHHOIO0 €CTECTBO3HAHUS, IPAKTHYECKOM
NEATEIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOW 3aJayd Ha yriayOJIEHHOM YpOBHE H3yuY€HHUs MpeaMeTa Mpeanojaraert
peanu3anuio TaKuX LeeH, Kak:

e (QopMupoBaHHE TPEACTABICHUN: O MaTepUaJbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX M IMO3HABAEMOCTH SIBJIEHUI MPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOJeM
AKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJUIMHBI, CO3aHIUN HOBBIX MAaTEpPUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
0o0ecreYeHnr paluoOHAIBHOIO MPHUPOIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJbTYyphl YEJIOBEKa, a TAKXKE HKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHON cpene;

e OCBOCHHME CHUCTEMbl 3HAaHUHM, JIEXKALIMX B OCHOBE XHUMHUYECKOU
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHBIX
MOHATUHA, 3aKOHOB W TE€OPUM XHWMHHU, COBPEMEHHBIX MPEACTABICHUU O
CTPOGHHMH BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJIMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAaHWS XMUMHUYECKHX pPEaklHil, O



XUMUYECKOM PaBHOBECHUH, PACTBOPAX M IUCIIEPCHBIX CHCTEMaX, 00 00X
HAyYHBIX MPUHIIAIIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opMupoBanue y 00yJaroIuX st OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYECKUX 3HAHMH IS OOBSICHCHHS
KIIFOUEBBIX HACH W MPOOJEeM COBPEMEHHOW XWMHUH, IJISI OOBSICHEHUS U
MIPOTHO3WPOBAHUS SBIICHUN, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPO.Y;
IPaMOTHOTO PEIIeHUs MPo0IeM, CBSI3aHHBIX C XHMHEH, TPOTrHO3UPOBAHMS,
aHaJIM3a U OICHKH C IMO3HMIIMI KOJIOTHYECKOM 0€30ITaCHOCTH TOCIICICTBUN
OBITOBOM W TPOW3BOJCTBEHHON JEATCIBPHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMUYECKAM  TPOU3BOACTBOM, HCIIOIB30BAHUEM U  MEepepadOTKOM
BCIIECTB;

e yriuyOJieHHE TPEACTaBICHUM O  Hay4yHbBIX  METOJIaX  IO3HaHUS,
HEOOXOMUMBIX JUISI TPUOOPETEHUS] YMEHUW OPUEHTHUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHHUS XUMHUYECKUX SBJICHHUM, HMEIOIIMX MECTO B
MIPUPOJIE, B TIPAKTHICCKOMN EATEITHHOCTH M TIOBCETHEBHOM KU3HH.

B mmame peammzanuu MEepBOOYEPETHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIUNA TIEJOCTHOM CHUCTEMBI CpPEHEro OO0IIero oOpa3oBaHUsl MPU N3YUYCHHUH
npenMera «XuMHUA» Ha YIIYOJI€HHOM ypOBHE 0OCOOYI0  aKTyalbHOCTh
MPUOOPETAIOT TAKKUE IIETTU U 3a]a9H, KaK:

e BOCIMHTAHHWE YOSKICHHOCTH B IIO3HABAEMOCTH SBICHUW TPHUPOIBI,
yBOXEHUSI K TIPOIlECCY TBOpPYECTBA B 00JIACTU TEOPETHUYECKUX U
NPUKJIAJAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHUBAIMM K OOYYEHHMIO U TO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIUTAaHWUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeTIOBEUECKNX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKUX
CrocOOHOCTEeM oOyuaronuxcsi, (QopMHUpOBaHUE Y HHUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMo00pa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHMIO KaK
YCJIOBHUIO yCHENTHON MpodecCuoHaIbHON U OOLIECTBEHHOM JIEITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

e (opMupoBaHHME YMEHHMI W HABBIKOB Pa3yMHOTO IPHUPOJIOIOJIB30BaHUS,
Pa3BUTHE KOJOTHYECCKON KYJIBTYPHI, TPUOOPETEHUE ONBITA OOIIECTBEHHO-
MOJIE3HOM HKOJIOTHYECKOH JIESITEIIbHOCTH.

OO6miee yucao 9acoB, MPEAYCMOTPEHHBIX I U3YYCHUSI XUMHUHM HA YTITyOJICHHOM
YpOBHE cpeaHero obmiero ob6pasoBanus, cocrabiser 204 dacos: B 10 kimacce —
102 gaca (3 yaca B Hezeno), B 11 kimacce — 102 gaca (3 gyaca B Henero).



COILEP KXAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

IIpenmMer W 3HAYEHWE OPraHUYECKOW XUMHUH, NPEACTABICHHUE O
MHOT000Pa3uH OPraHUYECKUX COCTUHEHUI.

DJEKTPOHHOE CTPOCHHWE aToMa VriepoAa: OCHOBHOE W BO30YKIEHHOE
COCTOSIHUA. BalleHTHbIE BO3MOXHOCTM aToMa YIJepoja. XHUMHYECKas CBS3b B
OpraHUYeCKUX COCAMHEHMSX. Tumbl TruOpUIM3allMi aTOMHBIX oOpOuTaei
yraepona. Mexanu3mbl 00pa3oBaHMsI KOBAICHTHON CBsI3M (OOMEHHBIA M JOHOPHO-
aKLENTOPHbIA). TUNbl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNel, G- M T-CBS3U.
OnunapHasi, 1BOMHAsE U TpoiHasi cBsi3b. CoCOOBI pa3pbiBa CBSI3€H B MOJIEKYJIax
opranuveckux BemecTtB. [loHsitue o CcBOOOJHOM pajaukaie, Hykieoduie u
anexTpoduie.

Teopuss crTpoeHus opraHndeckux coequHeHut A.M. byrtnepoBa u
COBPEMEHHBIE MPEACTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX CcOoequHEeHUN. MoleKkysipHble U CTPYKTYpHBIE  (OPMYIIBL.
CtpykTypHble GOpMyJIbl  pa3IUYHBIX BHUJOB: Ppa3BEPHYTas, COKpalEHHas,
ckenerHass. M3omepus. Buabl wH30MEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OneKTpoHHbIE YPGHEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAUHEHUM (MHIYKTHUBHBIN
Y ME30MEpPHBIN 3(PPEeKThI).

[IpeacraBnenne o kinaccudukanuu opraHuyeckux BemiecTB. [loHarue o
dbynkuuonanpHoM rpymrme. ['omonorus. ['omonornueckue psaapl. CucreMaTuyeckas
HOMeHKJIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.

OcobeHHOCTH U KJacCcU(UKalMs OpraHUYeCKUX peakiuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUH.

OKCIEpUMEHTANIbHbIE METOJbl H3YyYECHHUS BEUIECTB W HMX IPEBpALICHHI:
O3HAaKOMJIEHHME € 00pa3luaMy OPraHUYeCKHX BEIIECTB W MaTepuajlaMud Ha HUX
OCHOBE, OMBITHl MO MPEBPAIICHUI0O OPraHUYECKUX BEIIECTB MpPU HArpeBaHUU
(rutaBnenne, OOyTJIMBaHWE W TOPEHUE), KOHCTPYMPOBAHWE MOJENEH MOJICKYT
OpraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Ankansel. ["'omosiorudeckuii psiji aakaHoB, oOmas (popMyrina, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI aJKaHOB, Sp°-
ruOpUIU3anysl aTOMHBIX opOuTanei yriaepoja, o-cBs3b. dusmyeckne CBOWCTBA
aJIKaHOB.



XHUMHUYECKUE CBOICTBA QJIKAHOB: PEAKUHUHM 3aMEIICHMS, W30MEPHU3aLNH,
JNETHIPUPOBAHMS, [IUKIN3ALNH, IUPOJIN3a, KPEKUHra, ropeHus. IIpencrasienue o
MEXaHU3ME PEAKIUI PaJUKaIbHOTO 3aMEILICHMUS.

Haxoxnenue B npupose. CriocoObl MOTydeHUs: U IPUMEHEHHUE aJKaHOB.

[uxmoankanel. O0mas ¢hopmysa, HOMEHKIATypa U uzoMepus. OcoOeHHOCTH
CTPOCHUSI M XHUMHUYECKHUX CBOMCTB MaibiX (I[MKIONPONAH, LHUKIOOYTaH) U
OOBIYHBIX (IIMKJIONEHTAH, LIUKIOTNE€KCAaH) LHUKIOAIKaHOB. CrocoObl MOJydYeHHS U
IPUMEHEHUE [IUKIIOAJIKAHOB.

Anxenbl. ['omosiornueckuil psii ajakeHoB, oOmas (Gopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ] AalKEHOB, Sp*-
ruOpuau3anys aTOMHBIX OpOHTanell yriepoaa, 6- W m-cBA3U. CTpyKTypHas u
reoMerpuueckas (UMc-TpaHc-) wuzoMepus. Duznueckue CBOWCTBA AJKEHOB.
XVMMHUYECKHE CBOMCTBA: PEaKUHUU IPUCOECAVHEHUS, 3aMEIIECHUS B (-TIOJIOKECHHE
OpU JIBOWHOM CBSA3M, MOJUMEpU3aunyd U okucieHus. IIpaBuino MapkoBHHKOBA.
KadecTBeHHbIE peakluy Ha JABOWHYIO CBsI3b. CIOCOOBI MOMYyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, U30JMPOBAHHBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOWCTB
CONPSIKEHHBIX  JTUEHOB, 1,2- wu  1,4-npucoenunenue. Ilonmumepusanus
CONPsKEHHBIX TUeHOB. CriocoObl OMyYEeHUs U IPUMEHEHUE aJIKaUEHOB.

Anxunsbl. ['oMon0ruueckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
rudpuau3anys aTOMHBIX opOuTaneil yriepoga. Ou3nyeckue CBOMCTBA aJIKHUHOB.
XYWMHUYECKHE  CBOMCTBA:  peakUWd  NPHUCOCOUHEHUS,  JIUMEpU3alUh U
TpUMEpPHU3ALMH, OKHCIIEHU. KUCTOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIny Ha TPOHHYIO CBsI3b. CIOCOOBI MOTydeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTtrueckue yriieBonopoasl (apensl). ['omonornueckuili psii apeHoB,
oOmas ¢popmyna, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl OeH301a. PU3NYECKHe CBONCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €r0 FOMOJIOTOB: PEaKkluy 3aMelIeHHs] B OEH30JbHOM KOJIbIIE U
YIIEBOAOPOJIHOM pajuKale, pPeakUWHd NPUCOCAVHEHUS, OKUCIEHUE TOMOJIOTOB
Ooenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JICUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
THIPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tonmumepusamus ctupoia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Ipupoausiii ra3. [lonyTtasle HeTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KamenHslif yrosib 1 npoayKTsl ero nepepadorku. CrnocoOsbl nepepaboTku HEPTH:



MEePETOHKa, KPEKUHT (TEPMHUYECKUN, KATATIUTUYECKHI), PUGOPMUHT, MHUPOIH3.
[TpomykThl mepepaboTku HEDTH, UX TPUMEHEHNE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckast CBA3b MEXKAY PA3IMYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMEUIEHUs] TajoreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYIMNy, I[UAHOTPYIIILY,
amuHorpynmy. JleiicTBue Ha TrajJoreHnpOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pactBOopa miEnoun. B3auMoaencTBHE NUTAJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCTMHECHUSIX. Hcnons3oBanue
TJIOTEHIPOU3BOJIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE M TMpPU CHHTE3e
OpraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYE€HHUS BEUIECTB W HMX IPEBPAILCHUII:
u3ydeHue (GU3NUECKUX CBOMCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTD), KaU€CTBEHHBIX
peakiuii yrieBoJOPOJIOB Pa3IMYHBIX KJIacCOB (OOecIBeYMBaHHE OpPOMHON MU
MOJHOM BOJBI, pacTBOpa IEpMaHTraHaTa Kajus, B3aUMOJCHCTBUE al€TUJICHA C
aMMUayHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHapyKeHUE
yriepoga U BOAOpPOAA B OPraHUYECKUX BEILECTBAX, IOJIYYECHHE OHTUJICHA H
U3Y4YCHHE €ro CBOWCTB, O3HaKoMmiieHHe C¢ KosuiekiusMu «Hedtb» u «Yromby, c
oOpasllaMM TUIACTMAcC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YIJIEBOJIOPOIOB M TAJIOT€HIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucsiopoacoaep:kaniue oprannyeckue coelnHeHM .

[IpenenvHbie omHOaTOMHBIE cOUpPTHl. CTpoeHUE MOJIEKyl (Ha MOpUMEpPE
METaHOJIa W JTaHoda). ['oMonormueckuit psan, oOmas ¢opMyna, U30Mepus,
HOMEHKJaTypa U kiaccupukanus. DuU3HYECKHE CBOWCTBA  MPEETbHBIX
OJIHOATOMHBIX CHUPTOB. BomopoaHbie CBSI3M MEXIYy MOJIEKYJIaMH CIIHUPTOB.
XUMUYECKHE CBOWCTBA: pEAKIMHU 3aMEIICHUs, JeruapaTaldud, OKHUCJICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMHU W  HEOPraHUYECKUMH  KHCIOTaMHU.
KauecTtBeHHas peakuusi Ha OTHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIA U METaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHHUsS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U U3omepus. OcoOeHHOCTU (HUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — ASTUJIECHIJIMKOIb U TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOMCTBA: PEAKIIUU 3aMEIICHUs, B3aUMOJICCTBHUE C OpraHUuYeCKUMU
U HEOPraHWYECKUMHU KHCIIOTaMH, KAa4yeCTBEHHash pEaKIds Ha MHOTOATOMHBIE
cupThl. [IpencraBieHne o MeXaHW3ME PEaKIUi HYKICOPUIHHOTO 3aMEIIeCHUSI.
JleiictBue ©Ha opraHu3Mm 4enoBeka. (CrmocoObl TMOJMydeHUs ¢ TMPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CrpoeHue MOJEKYJIbl, B3aUMHOE BIUSHHE TUAPOKCOTPYIIBI U
OeH3oabHOTO siapa. Duzmdeckue cBoiicTBa (peHona. OCOOCHHOCTH XUMHYECKHUX



cBoiicTB ¢enona. KauecTBeHHsle peakunu Ha ¢eHod. TokcuuHOCTH (eHoa.
CriocoOsI mostydeHus u npuMenenue gpexona. Genondopmanpaeruaias cMoa.

KapOoHuibHbIE COETUHEHNS] — aIbJAETH/IBI U KETOHBI. DJIIEKTPOHHOE CTPOEHHE
KapOOHWJIBHON Tpymnnbl. ['oMoJorudeckue psapl anbIAeruioB U KETOHOB, oOuias
dbopmymna, m3oMepusi U HOMEHKIaTypa. DU3NYECKHe CBOMCTBA albJCTHIOB H
KETOHOB. ~ XMMHUYECKHE CBOMCTBA  aIbJIETUAOB M  KETOHOB:  peakUuu
npucoenrHeHns. OKHUCIIEHHE albJEeTruI0B, KAUYECTBEHHBIE PEAKIIMHA HA aJIbJICTUIbI.
CriocoObl MOJTy4eHUsl U IPUMEHEHUE alIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE NIPEIENbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepust 1 HomeHkiarypa. @u3ndeckre CBONCTBA
OJIHOOCHOBHBIX MpPEAEIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMHU KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOWCTBA: KUCIOTHbBIE CBOWCTBA,
peakuusi STepuUKANM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbHMHOM KUCHOTHL. [loHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0EeHHOCTH CBOMCTB HENPEEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHCIOT,
IUKapOOHOBBIX KHCIOT, THIPOKCUKapOOHOBBIX KUCIOT. IlpencraBurenu BbICHIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MNaJbMUTHHOBAsA, OJEUHOBas, JIUHOIEBAS,
NuHOoNIeH08as KUCIOThl. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['oMonoruueckuit psia, oOwmas Gopmyna, HU30OMEPHUS H
HOMEHKJIaTypa. DHU3nUecKue M XUMHUYECKHME CBOWMCTBA: THUAPOIU3 B KUCIOW H
HICIIOYHOU CpeIe.

Kupsl. Ctpoenue, puzndeckiue 1 XUMHUUYECKHE CBOICTBA KUPOB: TUIAPOIIN3 B
KHCJION U 1IenoYHou cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAECPKALIUX OCTATKU
HETpEAENIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MBpb1L14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE ACHCTBUE.

Oobmas xapakTepuctika yriaeBoaoB. Knaccudukanus yrineBogoB (MOHO-, TU-
U mnonucaxapuabl). MoHocaxapuzbl: TJIIOKO3a, (pYyKTO3a, rajakrosa, pu0o3a,
ne3okcupru6o3a. dusnyeckne CBOMCTBA U HaXOXkAEHHE B npupoje. DOTOCUHTES.
XHAMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbIETUIHON
rpynn, CHMPTOBOE M MOJIOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €€
3HAYEHHE B KU3HEAEATEIBHOCTH OopraHusMa. Jlucaxapuisl: caxapo3a, MajbTo3a 1
nakTo3a. BoccranaBnuBaronyie 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapuaoB. Haxoxxenue B npupoje u npuMmeHenue. [lonucaxapuabl: kpaxmail,
INIMKOTeH M 1eiunoao3a. CTpoeHue MakpoMOJIEKYJl Kpaxmaja, IJIMKOTe€Ha |
LEeJUT003bl.  PU3MYECKHE CBOMCTBA Kpaxmanaa M LEJUIK0JI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmajia: TMIpOJu3, KAaYeCTBEHHAs pEaKkius C HOJ0M. XUMHYECKUE
CBOMCTBAa LIEJUTIOJIO3bI: TUIPOJIU3, ModyyeHue 3pupoB uemttonossl. [loHsrue o6
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



OKCHEepUMEHTANbHbIE METOJbl M3Y4YEHHUs BEIIECTB M HMX MPEBPALLCHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aNMOJICUCTBUE ITAHOJIA C HATPUEM,
OKHMCJICHUE 3THUJIOBOTO CIIMPTA B aJbJETH] HA PACKAIEHHONM MEIHON IPOBOJIOKE,
OKHCJIEHHE STWJIOBOTO CHHUpPTa JUXPOMATOM Kajus (BO3MOXKHO HCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), KAUECTBEHHbIE PEAKIHMH Ha anbAeruibl (C TUIPOKCHIOM
muammuHcepeopa(l) wu  runpokcumom  meau(ll)), peakuuss raunepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJENCTBHE pacTBOpa TIJIHOKO3bl ¢ ruapokcugoMm Meau(ll), B3aumoneiicTeue
Kpaxmaya ¢ MOJOM, PEIICHHE JKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMaM «CHupTsl U
denomb», «KapboHoBsie kucaoThl. CloKHBIE 3QUPBD».

A3oTcoaep:Kkalye OpraHnyecKre CoeAuHEeHUs.

AMUHBI — OpraHUYeCcKue MpoU3BOJIHbIE amMmmuaka. Kiaccudukanys aMHUHOB:
anudaTtuyeckue M apoMaTHYeCKue; IMEepBUYHBbIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moiekyn, obmas (opmyna, U30MepHs, HOMEHKIATypa U (U3NYECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aNM(PaTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWINPOBAHNUE, B3aUMOJIECHUCTBUE IEPBUYHBIX AMHHOB C Aa30THUCTOM KHCIOTOW.
Conm aJIKMIIaMMOHHSL.

AHUIIMH — TIPEACTaBUTENb AaMHUHOB apoMarndeckoro psaa. CrpoeHue
aHwiInHa. B3anMHOE BIMsSIHUE TPyNI aTOMOB B MOJIEKyJe aHWIMHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHwiMH. CrocoObl
HOJyYyeHUs M TMpPUMEHEHHE aaudaTHuecKux aMHuHOB. llomyueHue aHunMHa W3
HUTPOOEH301a.

AmuHokuciotel. Homenknatypa u uzomepusi. OTaenbHble IPeICTaBUTENH O
AMHUHOKHUCJIOT: TIJIMUMH, ajaHuH. @OuU3NYecKne CBOWCTBA  AMUHOKHCIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM@OTEpHBIX  OPraHUYECKHX
COCIMHEHUM, peakuus MOJMKOHACHCAlUK, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U THIPOJIN3 MENTHUIOB.

benku kak npuponHeie nonumepbl. [lepBuyHas, BTOpUYHAs W TpETUUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJKOB: THUIPOIU3, AEHATypauus,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMS BEIIECTB M WX IPEBPAILCHMIA:
pacTBOopeHHe O€NKOB B BOJE, JAeHATypalusi O€JKOB NpPU HArpeBaHUU, LIBETHbIC
peakuuu Ha O€JIKM, pelIeHUuEe OHKCIEPUMEHTAIbHbIX 33Jad 10 TeMaM
«A3oTconepkale — OpraHnueckue — coenuHeHus» U «Pacno3naBanume
OPraHUYECKUX COCITUHECHUI.

BricokoMoJ1eKyJISIpHBIE COeIMHEHHS.

OCHOBHBIE MOHATHSI XMMHU BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMED,
NOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIUMEPU3ALUU, CPENHSS MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPHU3AIU U MOJTUKOHEH AU

[Tomumepubie wmatepuanbl. [lmacTMacchl  (MOAMATUIICH, TOJUIIPOIIMIIEH,
NOJIMBUHWIXJIOPUA, TOJUCTHPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJmd THIIeHTepedTanaT). Y Tunnsanus u nepepaboTka IiacTuka.

DacToOMeEpBI: HaTypaJbHbII Kay4yK, CUHTETHUYECKHUE Kay4yyKH
(OyTaMeHOBBIN, XJTOPOMPEHOBBIN, U30MPEHOBBIN) U CUJIMKOHBL. Pe3nHa.

BonokHa: HaTypaibHbIe (XJIOMOK, MIEPCTh, MEIK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepsl CHEUaIbHOrO Ha3HAYCHUS (Tepron, KeBJIap,
AIIEKTPONPOBOIAIINE TOTUMEPHI, OHOpa3IaracMbie OJTUMEPHI).

OKCIEPUMEHTAIIBHBIE METOABl M3YYEHMS BEIIECTB M HUX IIPEBPALLCHMIA:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yyKOB, PEIIEHUE SKCIEPUMEHTAIbHBIX 3amad 1o Teme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenue MonexkyiasipHOH (OpMyJIbl OpPraHUYECKOTO COEIUHEHHS IO
MAacCOBbIM  JIOJIIM DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXKICHUE
MOJIEKYJISIpHON  (OpMYJIbI OpPraHUYECKOr0 COCIUMHEHHS Mo Macce (00bEMY)
MPOJYKTOB CrOpaHusi, MO KOJIMYECTBY BellecTBa (macce, 00bEMY) HPOIYKTOB
peaKkiMi W/WIU MCXOJHBIX BEIIECTB, YCTAHOBJIEHHUE CTPYKTYPHOU (HOPMYJIbI
OpPraHUYECKOTO BEIIECTBA HAa OCHOBE €0 XMMHYECKHX CBOWMCTB WM CIIOCOOOB
NOJIyYEHHMSI, ONpPENEICHUE JOJM BBIXOJA MNPOAYKTa PEAKIHMH OT TEOPETHYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMETHBIX CBSA3EM MPU U3YYEHUH OPTaHUYECKOW XUMHH B
10 kiacce OCYILIECTBISIETCS 4YEpe3 MCIOJIb30BaHHE KakK OOIIMX €CTECTBEHHO-
Hay4YHBIX TIOHSATUN, TaK U TOHSITUM, MNPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01re ecTeCTBEHHO-HAy4YHbIE MOHATHA: SBJICHUE, HAYYHBIN (DakT, runoresa,
TEOpus, 3aKOH, aHaJIW3, CHUHTE3, Kiaccupukauusa, HaOIIOJEHUE, H3MEpEeHHE,
AKCIIEPUMEHT, MOJIEIIb, MOJIEJINPOBAHUE.

®uzuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, MOJIEKyJa,
AHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBa, (PU3MUECKHE BEIMYMHBI, €IUHUIBI HM3MEPEHUs, CKOPOCTb, SHEPTrus,
Mmacca.

buonorus: kierka, opraHu3M, OJKocucTema, Owocdepa, MeTabOIU3M,
HACJIeICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPOPHBIA THUIl MUTAHUA, OpOKEHUE,



GorocuHTEe3, IbIXaHWE, OEJKH, YIJIEBOABI, XHUPbI, HYKICHHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadust: mone3Hple HCKOMAEMbIE, TOTUIUBO.

TexHomorus: mNUILEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATIBHOTO MHUTAHMUS,
MOOIIIUE CPENICTBA, MATEPUAITBI 3 UCKYCCTBEHHBIX H CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM.

AtoM. CocTaB aTOMHBIX siiep. XUMHUYECKUM 31eMeHT. M3oronbl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC UHCIA. DHEPreTUYECKHE YPOBHU U
noypoBHHU. AToMHbIE opOuTanu. Kinaccudukaius XuMHIeCKUX dJEMEHTOB (s-, P-,
d-, f-smementsl). PacmpeneneHue dIEKTPOHOB TIO AaTOMHBIM — OPOHTAJISIM.
DJNIEeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPUOJIOB
B OCHOBHOM U BO30Y>XJIEHHOM COCTOSIHHH, 3JIEKTPOHHbIE KOH(MUTYpallud HOHOB.
DJIEKTPOOTPULIATENBHOCTb.

[lepnogmueckuit 3akoH U Ilepuognyeckas cucteMa XMMHYECKHAX DJIEMEHTOB
JI.N. MenneneeBa. CBsA3b NMEPUOAUUECKOTO 3aKOHA U [lepHoIUYecKOr CHUCTEMBI
XMMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX M CJIOXKHBIX BEIIECTB [0 TrpynnaM H NepuojaMm. 3HA4YEHUE
nepuoandeckoro 3akoHa /.M. Menneneena.

XuMH4YecKasi CBsI3b. BUIBl XMMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUSI KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIN. DHEPrus U JjuHa cBs3U. [1oJsIpHOCTD, HAIPABIEHHOCTD U
HACBIIAEMOCTh KOBAJIEHTHOM CBsi3U. KpaTHbie cBaA3u. BogopoaHast CBs3b.
MexXMONEKYIApHBIE B3aUMOICUCTBHUSL.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOCHUEM (HA MIpUMEPE COSAMHEHUI
AJIEMEHTOB BTOPOTO TMIEPUO/IA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeAMHEHUSAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeiab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[TonsiTHEe 0 KOOPAUHALIMOHHOW XUMUH.

BemecrBa MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  THIbI
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o mucrnepcHbix cucremax. Mctunubie pactBopsl. [lpencraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIEHTpPAIlUU PacTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJSIPHAsT KOHIEHTpauus. HaceleHusie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucraioruaparsl.



Knaccudukanmst 1 HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. TpUBUATLHBIC
Ha3BaHUs OTAEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUUeCKUX peakiuii B HEOPraHWYeCKOM W OpraHuyYecKou
XMMHUHU. 3aKOH COXPaHEHMSI MACChl BEUIECTB; 3aKOH COXPAHECHUS W IPEBPAIICHUS
DHEPTUU TIPU XUMHYECKUX peakmusiX. TermaoBbie 3Q(PEeKTh XUMUUECKUX PEaKITUH.
TepMoxuMUYECKHE YPAaBHEHUS.

CKopoCTh XMMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTaan3aTopsl.

OG6paTuMble 1 HEOOpaTUMbIC PeaKIMU. XUMHYECKoe paBHOBecHe. KoHcTaHTa
XMMHUYECKOr0 paBHOBecHUs. DakTOphl, BIMSIONIME HA TOJOKEHHE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATypa, JABJICHUE U KOHIEHTPALIMU BEIIECTB, YYACTBYIOIIHUX B
peakuuu. [Ipunoun Jle latense.

Onektponutuyueckass aucconuainusi. CuibHbIE W CIa0ble DJIEKTPOJIMTHI.
Crenenp nuccoumarnuu. Cpella BOIHBIX PAcTBOPOB: KHUCJIOTHAs, HEWUTpaibHAasi,
menounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHA.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIICHHS.
Okucnaurenb M BOCCTaHOBUTENb. IIpomecchl OKHCIEHHS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENM W BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOTO OasaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3yYEHHS BEIIECTB M HX MpPEBpallCHUN:
pa3lioKEHUE TEPOKCHUJA BOJOPOJAa B TMPUCYTCTBHUM KAaTAIM3aTOpa, MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEAKIIMi HOHHOTO OOMEHA, OTpe/IeIICHIE
Cpelbl PacTBOPOB C IOMOIIBIO WHIWKATOPOB, M3YYECHHE BIHMSHUS PA3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XHMHUYECKOW pEAKIUM U TMOJOXKEHUE XUMHUYECKOTrO
PaBHOBECHSI.

Heoprannyeckasi Xumusi.

[lonoxxenne HemerauoB B Ilepuogumyeckoil cucTeMe  XMMHYECKUX
sanemeHToB J[.M. MeHaeneeBa u 0COOEHHOCTH CTpoeHus ux atomMoB. Duznueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHS HEMETALIOB (Ha MpUMEPE KHUCIOPOaa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, ¢usmdeckue M XMMHYECKHE CBOMCTBA: PEAKIUHU C
METAUIAMA W HEMETAJIaMM, BOCCTAHOBUTEIBHBIE  CBOWCTBA. [ MApUABI.
TonaMBHBIE SJIEMEHTHI.

l"anorensl. Haxoxpaenwe B mpupoje, crmocoObl MoiydeHwus, (pusudeckue u
XAMUYECKHE CBOMCTBA. | alloreHoBOAOpOIbl. BaxkHeumme KUCIOPOACOAEPKALIUE
COCIMHEHMSI TajioreHoB. JIabopaTopHbIE W MPOMBINIJICHHBIE CITOCOOBI MOTYYEHUS
rajoreHoB. [[puMeHeHne raJloreHoB U UX COCTUHEHUM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CITOCOOBI MOTyYEHUS
Kuciopoga. Pu3nyeckre U XMMHUYECKHME CBOWCTBA M NPUMEHEHUE KHCIOpOJa U
030Ha. OKCUIBI ¥ IEPOKCUIBI.

Cepa. HaxoxaeHue B HpUPOAE, CIOCOOBI MONYy4YeHUS, (U3HUECKHE U
xumudeckue cBorictBa. CepoBomopona, cymbbuasl. Oxcupg cepboi(IV), okcun
cepol(VI). CepHucras u cepHas KHCIOTBI W uX coiid. OCOOCHHOCTH CBOWCTB
cepHOM KUCIIOTHI. [Ipmenenne cepbl U €€ COeqMHEHNN.

Azor. HaxoxneHue B Mpupoje, CHocoObl MOdy4yeHus, (U3MYecKue u
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasi U a30THas
KHUCJIOTHI U UX coJu. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHI. [IprumMeHeHne azorta
U €T0 COCAMHEHMUN. A30THBIC yTIOOpEHHUS.

®ochop. Haxoxnenue B mpupoje, crnocoObl MOIy4YEHHUsS, (PU3NYECKUE U
xumudeckue cBoictBa. Dochunpr u Gochun. Oxcuapsl dochopa, dochopHas
kuciaora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuit. dochopHbie
yaoOpeHus.

Yraepon, HaxoXJIeHHWE B MpUpojE. AIJIOTPONHBIE  MOIUPUKAIIY.
dusznueckre W XUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcun yrinepoaa(ll), oxcun yraepona(IV), yroneHas kucimora u eé
COJIU. AKTHBUPOBAHHBIA yroib, ancopOuusd. DyinepeHsl, rpadeH, yriaepoJHble
HaHOTPYOKHU. [IprMeHeHne mpocThIX BEUIECTB, 0OPA30BAaHHBIX YIJIEPOJOM, U €TI0
COCIMHEHU.

Kpemuuii. Haxoxknenue B mpupoje, crocoObl MoydeHus, Gu3nueckue u
xuMuueckue cpoiictBa. Oxcun kpeMHus(IV), kpeMHUeBasi KUCIOTa, CUIUKATHI.
[Iprnmenenue kpeMHus 1 ero coetnHeHui. CTEeKI0, €ro noJiydeHue, BUIbl CTEKIIA.

[Tonmoxenne metamioB B [leppoandeckoil cuCTEME XUMUUYECKHUX 3JIEMEHTOB.
Oco0OEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J0YeK aTroMoB MeTauioB. OOrue
¢usnueckue cBoWcTBa MeTawioB. [IprMeHeHHe MeTaioB B OBITY M TEXHHKE.
CmutaBel METAIIOB.

DNEKTPOXUMHUUECKUN  PsAJl  HampspkeHu  MetawioB.  OOImue  crmocoOsbl

MOJTy4YECHUS METAJLIOB: TUAPOMETAILTYPIHS, MUPOMETAILTYPTHS,
anektpomerautyprus. [lonarue o xoppo3uu MeramwioB. CrnocoObl 3amUThl OT
KOPPO3UHU.

O6mas xapakrepuctuka MertamioB [A-rpynmnel [lepuonnueckoid cucTeMsl
XUMUYECKUX DJJeMeHTOB. Harpuihi u kamwmii: mnonydeHue, ¢(U3NYECKUE U
XUMHYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIANHEHUM.

O6mras xapakrepuctuka meTaioB IIA-rpynmer [lepuonnyueckoit cucTeMbl
XUMHUYECKUX JJIEMEHTOB. MarHuii W KajblUil: mNojyuyeHue, (PU3NYECKue u
XUMHAYECKUE CBOMCTBA, MPHUMEHEHME NPOCTBIX BEIIECTB U HUX COCIAUHEHUM.
XKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.



AnoMuHUI: TIONTydyeHue, (GU3NUecKre U XUMUYECKUEe CBOMCTBA, MPUMEHEHNE
IIPOCTOTO BEIIECTBA M €ro COeAWHEHUH. AMQOTEpHBIE CBOICTBA OKCHIA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.

OO6miass XapakTepucTHKa MeETauioB MoOouHbIXx moarpynmn  (b-rpymnm)
[Teprnoan4ecKo CUCTEMBI XUMHYECKHUX JJIEMEHTOB.

®uznyeckre U XUMHYECKHE CBOMCTBA XpoMa U €ro coeAuHeHui. OKCHUIbl U
ruapokcuasl xpoMa(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMATHI, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUueHne u npuMEHEHHE XpoMa.

@u3n4ecKue W XHMHYECKHE CBOMCTBA MApraHla M €ro COCIUHECHUM.
Baxwneiimme coenunenuss wapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua(VII). Ilepmanranar kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

®u3nvecKnue U XUMUYECKHE CBOMCTBA Kelie3a U €ro coequHeHuil. OKCupbl,
ruapokcuibl U conu xeneza(ll) u xenesa(Ill). [lomydyenue u npuMeHeHHUE Keme3a
U €ro CILIABOB.

Dur3NYECKUe U XUMHYECKHE CBOMCTBA MEJIU U €€ coeaquHeHui. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNN.

[uuk: momydyeHue, (U3MUYECKUE U XUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJA Y TUIPOKCUIA LIUHKA, TUAPOKCOKOMILIEKCHl HUHKA. [ [puMenenue
[MUHKA U €r0 COCANHCHUI.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHMSI BEIIECTB W WX MNPEBPAILCHUMN:
u3ydyeHue oOpa3loB HEMETAJUIOB, TOpeHue cepbl, gocdopa, xkene3a, MarHus B
KUCJIOPOJIe, HU3YYECHHE KOJUIeKIMU «MeTamibl M CIUIaBbD», B3aUMOJICHUCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJJIOB C BOJOM (BO3MOYXHO HCIIOIb30BaHUE
BUJIEOMATEPUATIOB), B3aUMOJICHCTBUE LIMHKA M jKelie3a C pacTBOpaMU KHUCIOT U
LIEJI0YEH, KaYECTBEHHBIE PEAKI[MM HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJAOPOJA
U KaTUOHBI METAJUIOB, B3aUMOJIECHCTBUE THUAPOKCUIOB ATOMUHHS W LHHKA C
pacTBOpaMH KHUCJIOT U IIEJIOYEH, PELICHUE SKCIIEPUMEHTANBHBIX 3a7a4 110 TEMaM
«l"anmorensl», «Cepa u €€ coenuHeHUs», «A30T U (ochop M UX COCAUHEHUS,
«MeTamibl TIIaBHBIX MOATPYIID, «MeTamuibl MOOOYHBIX TOATPYTII.

XUMHUS U KU3Hb.

Ponp xumuu B o0ecriedeHun yCTOMYMBOTO pa3BUTUA delioBedYecTBa. [loHsTHe
O HAy4yHBIX METOJAX I[IO3HAHMS M METOHOJIOTUM HAYyYHOIO MCCIICIOBAHUs.
HayuHble pUHIUIIBI OpraHU3aluu XUMUYECKOTO TPOU3BOACTBA. [[pOMBIIIIIICHHBIE
CIOCOOBI MOJTYYEHHUs] BAKHEUIINX BEIIECTB (Ha MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepPHOW KHUCJIOTHI, MeTaHoJa). [[poMbIlIIEHHBIE CTIOCOOBI MOTYYEHUSI METAJIJIOB U
CIUIABOB. XMMMUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CPEeNbl U €ro IOCIEICTBUS.
Ponb xumun B o6ecrieueHu 3HEepPreTHIeckoi 0€30MacHOCTH.

XuMHusl ©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BAHUS JICKAPCTBEHHBIX IMpenapaToB. Pojib XUMuM B pa3BUTUHN METULIMHEI.



XuMHS TUIIA: OCHOBHBbIE KOMIIOHEHTHI, MUIIEBbIE N00aBKU. Poiab XUMUM B
o0ecIeueHUH MUIIEBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. I[lpaBuia
0€30I1aCHOT0 HWCIIOJIb30BaHUs MpenapaTtoB OBITOBOM XUMHUU B IOBCEIHEBHOMU
JKU3HU.

XuMus B CTPOUTEIIBCTBE: BaKHEHIINE CTPOUTEIbHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XUMHUS B CEIIBCKOM X03sicTBe. OpraHuvecKue U MUHEpaIbHbIC YI0OpPEHUSI.

CoBpeMeHHBIE KOHCTPYKLIIMOHHBIE MaTepHaibl, KPacKd, CTEKJIO, KepaMHKa.
Marepunains! 1 35eKTpoHuKd. Hanotexnonornu.

Pacuétnbie 3amaun.

Pacuétel: Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacCTBYIOIIUX B PEAKIMH BEIICCTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOJYKTOB PEAKIIUM, €CIH OJHO U3
BEIIIECTB HMMEET MpuUMecH, Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkIuu, eciu OJTHO M3 BELIECTB IaHO B BUJIE PaCTBOpPA C ONpeeIEHHON MacCOBOM
J0JIE pAacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM KOHIIEHTpallUU
BEIIIECTBA B PACTBOPE, JIOJM BBIXOJAa MPOJAYKTa PEAKIMH OT TEOPETHUUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmmzanust  MeXNpeAMETHBIX  CBS3€d MpU  HU3YyUYCHUH  OOmed w
HEOpraHu4ecKod XUMuu B 11 Kiacce OCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX IMOHSTHH, TaK U IMOHITHH, IPUHATHIX B OTACIBHBIX
MpeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJM3, CHHTE3, KIacCUu(PUKAIMs, MePUOAUIHOCTh, HAOIIOEHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJIEIb, MOJICIUPOBAHUE.

®dusuka: Marepusi, MUKPOMHpP, MaKpOMHp, aToM, OJJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJICKYJIAa, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TeJO, O0BEM, arperaTHO€ COCTOSIHME BEIIECTBa, WACANbHBIN Tas3,
(bu3uYECKre BETUINHBI, €TMHUIBI H3MEPEHHS, CKOPOCTh, YHEPTHs, Macca.

buonorus: knetka, opraHus3M, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, JKUPHI, YIJIEBOAbI, HYKJIEUHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB M TOTOK PHEPTUH B IKOCHUCTEMAX.

['eorpadmus: MuHEpanbl, TOpHBIC ITOPOJIBI, MOJIC3HBIC UCKOIIAeMbIE, TOILIUBO,
PECYPCHL.

TexHoJIorusl: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CeIbCKOX03UCTBEHHOE MPOU3BOJICTBO, MUIIEBAS MPOMBIIIIEHHOCTD,
dbapMarieBTHYECKAS MPOMBIILJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKIOHOHHBIX MATCPUAIIOB, JSJICKTPOHHAA
IMPOMBIINIJIICHHOCTH, HAHOTCXHOJIOTUH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBbTATBI

B coOoTBETCTBMM C CHCTEMHO-IAEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE
JMYHOCTHBIX PEe3yJbTaTOB OCBOCHMS IpeaMeTa «XHMHsS» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHMsI BBIIEICHBI CICAYIONIME COCTaBISIONINE: OCO3HAHUE
OOyYaroIMMUCA POCCUICKOW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPAa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPENEIICHUIO; HATMYNE MOTUBALMU K
OOy4Y€HHUIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaroIMXCS PYKOBOJCTBOBATHCS
OPUHATHIME B OOIIECTBE TpaBWJIaMH U HOpPMaMu TIOBEJICHHUS; HaJIU4ue
MIPaBOCO3HAHUS, FKOJIOTHYECKOM KYJIbTYPhl; CHOCOOHOCTh CTABUTH LIEIH U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE pE3yNbTaTBl OCBOCHUA MHpeaMeTra «XUMHS»  OTPaKaroT
c(OPMUPOBAHHOCTh ONBITa IO3HABATENILHOM M NPAKTHUYECKOM NEATEIbHOCTU
oOy4Jaronuxcs B IpoLecce peain3alui 00pa3oBaTEIbHOU JeATEIbHOCTH.

JIngHOCTHBIE pE3yNbTaThl OCBOEHUA MNpeaMeTa «XUMHSD»  OTPaKaroT
c(OPMUPOBAHHOCTh ONBITa IO3HABATENILHOM M MPAKTUYECKON JEATEIbHOCTU
oOyJaroluxcsi B MpOIECcCe peanu3alu 00pa30BaTeIbHON JESITENbHOCTH, B TOM
YUCJIe B YaCTU:

1) rpa:KaaHCKOro BOCIIMTAHMA!

OCO3HaHMUsS 00YYaIOIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEM,
YB@KECHHMS K 3aKOHY U IIPABOIIOPAIKY;

IPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBUIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PELICHUN y4E€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TOHUMaTh M TNPUHUMAaTb MOTHUBBI, HAMEPEHHUS, JOTHKY U
apryMeHTBI IPYTUX MPU aHAIU3€ PA3IUYHbIX BUAOB YUEOHOU AESTENbHOCTH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

LICHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTCYECTBCHHON XUMUM;

YBaXEHHUsI K TPOIlECCY TBOPUECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO
NPUIOKEHUSI XUMHH, OCO3HAaHHS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  HKCIIEPUMEHTAIbHBIX  IOHUCKOB,
IIOCTOSIHHOI'O TPy/Aa YYEHBIX U IPAKTUKOB;



MHTEpeca M TMO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHU U MOCIECAYIOIIEM
aHanu3e MHPOPMAIUU O TMEPEIOBBIX TOCTIKCHHSIX COBPEMEHHOW OTECYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CITIOCOOHOCTH OIEHUBATh CUTYyallud, CBA3aHHBIC C XUMHUYECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJEHHE M IOCTYIIKH CBOMX TOBapHUIIEH C
MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MIOCTYTIKOB;

4) gpopMupoBaHNs KyJbTYPHI 310POBbS:

NOHUMAaHUSl IEHHOCTEH 3M0pOBOrO0 W Oe3omacHOro o0pasza JKU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DU3HUECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOJIfoficHUs TpaBwil 0e30MacHOTO OOpallleHHs C BellecCTBaMU B OBITY,
MOBCEIHEBHOM )XKU3HH, B TPYJOBOM AEATEIBbHOCTH;

NOHUMAaHUSl IEHHOCTH TPAaBWI HHIUBUAYATHHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMUSI TIOCJICICTBUN W HENPHUATHUS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO IMOJE€3HOH, TBOPYECKOM W APYrMX BHAAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUIEHUUM NPAKTUYECKUX 3a7ay
COIMAJIbHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

HMHTEpeca K MPaKkTUUYEeCKOMY M3Y4YeHHUI0 mpodeccuil pa3iuyHOTrO pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS MIPEAMETHBIX 3HAHUHN IO XUMUHU;

YBOKEHUS K TPYAY, JIOJISIM TpyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPAGKTOPUHU
obOpazoBaHus, Oymaymieii mpodeccuu W peanu3alldd COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEM 00IIIeCTBa;

6) 3K0,10rH4eCKOro0 BOCIIUTAHMS:

AKOJIOTUYECKU 1eTIECO00PA3HOTO OTHOIIEHUS K TPUPOAE KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MPOoOJieM, BIMUSHUS
SKOHOMMYECKHUX MTPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMATILHON CPE/Ibl;



OCO3HAHUS HEOOXOIWMOCTH HWCIOIB30BAHUS JOCTIDKCHHN XUMHUH IS
pelIeHus BOMPOCOB PAllMOHAIBHOTO NPUPOOTOJIb30BAHMUS;

AKTUBHOTO HEMPUATUS JIEUCTBHUM, NPUHOCAIIUX Bpel OKPYKaoIlIeu
OPUPOAHON cpefie, YMEHHsI MPOTHO3UPOBATH HEOJArONPHUSITHBIE KOJIOTHYECKHE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIATh UX;

HaJIMYus Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTU AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHMKATUBHON M COIMAIbHOU
PAKTUKE, CIHOCOOHOCTM U YMEHHUS AaKTUBHO MPOTUBOCTOSITH HJICOJIOTHH
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

MUPOBO33PEHUSL, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyKU U OOLIECTBEHHOMN MPAKTUKU;

NOHUMAaHUSl CHeUUPUKA XUMUU KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOI'O MBINUICHUS, CO3JaHUU IIE€JIOCTHOTO
MPEJCTaBICHHUS 00 OKPYKAIOIIeM MHUPE KaK O €IMHCTBE MPUPOJLI U UYETIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEM U peHIeHUU MpoOJeM COXpaHECHHUS
IPUPOJIHOTO PaBHOBECHS;

yOEXKJIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMMHHM JJII COBPEMEHHOMU
IUBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMNpaBICHHOCTH U Ba)XHOHW pOJM B
CO3JJaHMU HOBOW 0a3bl MaTepUabHOM KyJIbTYpbl, B PEIICHUH TI00aTbHBIX
npo0ieM yCTOMYMBOIO pPAa3BUTHSA YEIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOM,
MUIIEBON M 9KOJIOTHUYECKOW 0€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00CCIICUCHUH
YCJIOBUHM YCHENIHOTO TPYy/ia U SKOJIOTMYECKU KOMGMOPTHOM KU3HU KaKJAO0ro 4jieHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TIPAMOTHOCTH: TOHHMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJy4yaeMble 3HAHUS IS aHalM3a U OOBICHEHUS SBJICHUN OKPYXKAIOUIEro MUpA U
MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHHUSI JeaTh 000CHOBaHHBIE 3aKJIIOUCHHS Ha
OCHOBE Hay4dHbIX (DaKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIBLCKON IeSITEIbHOCTH;

TOTOBHOCTH M  CIHOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

UHTEpeca K 0COOECHHOCTSIM TpyJia B pa3iuyHbIX cdepax mpodeccuoHaTbHON
NEATEIIBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATDBI

MertarnpenMeTHbIe pe3ysbTaThl OCBOCHUS MPOTPaMMbI MO XUMHH Ha YPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble A1 (GOPMHUPOBAHHUA  MHUPOBO33PEHHUS  OOydarouuxcs
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) O0LIeHAYYHbIE TOHATHSA, OTPaKAIOIINe
[IEIOCTHOCTh HAayYHOM KapTUHBI MHpa U CHEHU(PUKY METOAOB IO3HAHMUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHs, SBICHHUE,
MPOLIECC, CHCTEMa, HAyYHBIM (aKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOIIOIEHNE, U3MEPEHNE, SKCIIEPUMEHT U JPYTHE);

YHHUBEpCaJbHble y4eOHBbIC NEUCTBUs (MTO3HABATENbHBIE, KOMMYHUKATUBHEIE,

peryJISTUBHBIC), obecrnieunBaroIme dbopmupoBaHue (GyHKITMOHATBLHOMN
IPaMOTHOCTH M COIMATIbHON KOMIIETEHITUU O0YyYarOIINXCS;
CIIOCOOHOCTH 00yYaroIIMXCs HCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHWS U YHUBEPCAIbHBIC y4COHBIC
JIEVUCTBUS B MO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W  PETYyJISATHBHBIMHU
JIICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) 0a30BbIe JIOTHYECKHE eHCTBUA:

CaMOCTOATENIbHO  (OpMYJIHMpPOBAaTh W aKTyaJM3upoBaThb  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEJH ACATENbHOCTH, 3aJaBasi MHapamMeTpbl U KPUTEPUU UX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIETSMU;

MCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIICNIATh XapaKTepHbIE NMPU3HAKKW TMOHSATHM M YCTaHaBIIMBAaThb WUX B3aMMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHITUS JJI11 OOBSICHEHUS OTIEIbHBIX (DAaKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [UIS KJIacCU(PUKALUKU BEIIECTB U
XUMHAYECKUX PEAKLINN;

YCTaHABIMBATh IMPUYUHHO-CIECICTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXICHUS (MHAYKTUBHbBIC, JENYKTUBHbBIE, IO
aHAJOTUM), BBIABISTH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS] B pPAacCMAaTPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIFOUCHUS;

OPUMEHSTH B MPOLIECCe MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMUECKHE
(3HAKOBBIE) MOJIETH, TPEOOPA30BBIBATH MOIETIbHBIE MTPE/ICTABICHUS — XUMHUUECKHIA
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU



peaKknmuu — TMPU PENICHUU YYCOHBIX IMO3HABATENBHBIX M TPAKTUYECKHUX 3ajad,
MIPUMEHSATh HAa3BaHHBIC MOJICIBHBIC TIPEICTABICHUS VISl BRISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIAJICTh OCHOBAMU METOJIOB HAYyYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peaKkuui;

(GopMyTUpPOBATh LENH U 33J1a4H UCCIIEI0BAHUS, UCIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpMYyIMpPOBAaHHBIE BOIPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIsi (DOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJICHUN;

BIIQZICTh HABBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS ¥ TPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaOMIOAATh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbrar, (HOopMyIUpoBaTh
0000111eHHs ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJITATOB UCCIIEOBAHUSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATENIbCKOM W MPOEKTHOU
NESTEIbHOCTH, TMPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
MOWCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a]lad, MNPUMEHEHHUIO Pa3IuYHbIX
METO/IOB ITO3HAHMUSI.

3) pabora ¢ uHpopmanmeii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX UHMOpMaIu (HAy4HO-
NOMyJIsipHasl JIUTEpAaTypa XUMHYECKOTO COJACp)KaHUs, CIPABOYHBIE TOCOOUS,
pecypcebl HTepHeTa), aHanmu3upoBaTh UH(POPMAIIMIO PA3IMYHBIX BUAOB U (opM
MIPEICTABIICHHUS, KPUTHYECKH OIICHUBATH ed JOCTOBEPHOCTh U
HETIPOTHBOPEYNBOCTH;

dbopMynHpOBaTh 3aMPOCHl U MPUMEHSTH PA3TMUYHBIE METOJbI MPHU TMOUCKE U
oTbope wuHMOpPMAIIUK, HEOOXOAWMOW JUISI BBIMOJHECHHS YYCOHBIX 3ajad
OITPENICIIEHHOTO TUIIA;

mpuoOpeTaTh OIBIT MCIOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN 1 PA3TUIHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTUMAIbHYIO  (OpMY  TPEACTABICHHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJI30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NIpH paboTe C
XUMUYECKON uHpOpMalMeil: TpUMEHSATh MeXIpeAMeTHble ((dusudyeckue u
MaTeMaTUYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBHATYPHI, HOMEHKIIATYPY;

HCII0Jb30BAaTh 3HAKOBO-CUMBOJHNYCCKHUEC CPEACTBA HATTISAHOCTH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeHCTBHSA:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY)KI[3€MOI>1 TCMBI B XOA€ AHAJIOoTra /U
AUCKYCCHUH, BBICKA3bIBATh UICH, (1)OpMy.TII/IpOBaTL CBOMH IIPCIJIOKCHHUA
OTHOCHUTCIIbHO BBITIOJTHCHHA HpeI[J'IO}KeHHOﬁ 3aJdadu,

BBICTYIIaTh C IPE3CHTAIlMEH pPe3yJIbTaTOB IO3HABATEIBHON JEATCIBHOCTH,
MOJTyYEHHBIX CAMOCTOSTEIIEHO HJIH COBMECTHO CO CBEPCTHHKAMHM IPH BBHITOJTHCHHH
XHUMHYECKOTO KCIIEPUMEHTa, MPAKTUYCCKOH pabOThI MO UCCIICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECCTB, PeaU3allii y4eOHOro MpoeKTa, U (HOpMYyIUPOBATH BBIBOIbI
10 pe3yJbTaTaM IMPOBEAEHHBIX MCCIICOBAHUN MyTEM COTJIACOBAHMS TO3UIUN B
X0J1e 00CyXIeHHS 1 OOMEHa MHCHUSMH.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE eiiCTBHSA:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIbHYIO
JesTeNIbHOCTh, OINpeAenss €€ Lelu M 3aJayd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBAaTh NpPEIaraéMbplii  aJrOpUTM JACUCTBUH IpHU
BBIIIOJTHEHUU Y4YE€OHBIX UM HMCCIENOBAaTENIbCKUX 3a]ay, BbIOMpaTh HauboJsee
3¢ (PexTuBHBIN crnoco0 HMX pemeHus ¢ Y4ETOM IMOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb JCSITEIbHOCTH Ha OCHOBE CaMoOaHain3a Hu
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIC pe3yabTaThl OCBOSHUS MPOTPAMMBI 110 XUMUU Ha yTIyOIEHHOM
YpPOBHE Ha YPOBHE CpeJHEro oO0Iero oOpa3oBaHUsI BKIIOUAIOT cHenu(uyeckue
JUTs y9eOHOTO mpeaMeTa « XUMUs» HaydHbIC 3HAHUS, YMEHHS M CTIOCOOBI JCHCTBUN
0 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHUM, BUJBI JESITEIbHOCTU
M0 TIOJyYEHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUEOHBIX
CUTYaIMsIX, a TAKXKE B pPeaJbHBIX JKU3HECHHBIX CUTYyAIUAX, CBA3aHHBIX ¢ XuMuen. B
mporpaMMe 10 XHMHH TPEIMETHBIC PE3YNbTaThl MPEACTABICHBI 10 TOJaM
U3YYCHMUS.

10 KJTACC

[IpenmeTHble pe3ynabTaTbl OCBOCHMSI Kypca «Opranuyeckas XuUMUS»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00€CIEYEHUU YCTONYMBOTO
pPa3BUTHUS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJOTMYECKOM, YHEPIeTUYECKON U



MUIIEBOW OE30MaCHOCTH, B PAa3BUTHH MEAMIIMHBI, CO3JaHUN HOBBIX MAaTE€PHAJIOB,
HOBBIX UCTOYHHKOB SHEPIUH, B o0ecrnieueHnu pPalMOHAIBHOTO
IPUPOJIONOIb30BaHUS, B (OPMUPOBAHUU MHPOBO33PEHUS M OOILIEH KYJbTYpHI
YeJloBEKa, a TakKe DSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEE;

BJIQZICHUE  CUCTEMOM  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAral0IINEe MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U JIEKTPOHHAsS
oboiouka aroma, s-, P-, O-aTOMHBIE OpOWMTAIM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alMs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCJICHUS, XUMUYECKasi CBSI3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBINA 00BEM, YTIIEpOIHBIN CKeneT, PyHKIHOHAIbHAS
rpynna, pajaukai, CTPYKTypHble (opmynsl (pa3BEpHYThIE, COKpAILIEHHBIE,
CKEJIETHBIE), M30MEpPHUsl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPBI, TI'OMOJOTMYECKHA ps, TOMOJIOTH, YTIEBOIAOPOBHI,
KHCIIOPOJ- M a30TCOJEpKAIlUEe OPraHUYECKHE COEIUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS; TEOPUH, 3aKOHBI
(nepuonnueckuit 3akoH JI. WM. MennaeneeBa, Teopusi CTPOEHHUS OpPraHUYECKHX
BemiecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHs MACChI BEIIECTB, 3aKOH COXPAHECHUS
M TMpEBpallEHUs] DSHEPrUM IMPU XUMUYECKHUX pEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MUPOBO33PEHUYECKHUE 3HAHUSA, JIEKAIINE B OCHOBE
NOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBJIICHUM; IIPEICTABICHHUS
O MEXaHU3MaX XHMHYECKUX PpEaKUUH, TEPMOJMHAMHYECKUX U KUHETUYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYyJIaX (MHAYKTUBHBIA U Me30MEpHBIN 3¢ ekTsl, opueHTanTsl | u Il pona);
(hakTOOTMYECKHE CBEIECHHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUM U 0O€30MacHOM
UCTIOJb30BaHUN BAXXHEMIIMX OPraHMYECKUX BEIIECTB B OBITY M MPaKTHYECKOM
JESTeIbHOCTH  4YeJloBeKa, OOIIMX  Hay4HbIX  IPUHLHUINAX  XUMHYECKOIo
MIPOMU3BOCTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJA, IEPEPAOOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUU: BBISBISATH XapaKTEPHbIE MPU3HAKU TOHITHIM,
YCTaHaBJIMBATbUX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHSTHS MpHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOWCTB OPTaHMYECKUX COCANHEHUM;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJISi COCTaBJICHUS MOJEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BELIECTB;

COCTABJISITh YPAaBHEHUSI XMMHYECKUX PEAKLIHUA M PAaCKPbIBATh UX CYIIHOCTH:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAKUUNA  IOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOIO OajiaHca »ATUX peaklMil, peakiuii HOHHOro OOMeHa MyTEM
COCTABJICHMSI X MOJIHBIX M COKPAUIEHHBIX HOHHBIX YPABHEHHUI;



M3TOTaBJIMBATh MOJIEM MOJIEKYJ OPraHUYECKUX BEUIECTB ISl WUTFOCTPALUU
HX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMHUPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAIJICKHOCTh M3yUEHHBIX
OpPraHUYECKUX BEIIECTB II0 MX COCTaBy M CTPOCHUIO K OINPEICIEHHOMY
KJIAcCy/TpynIie COCAWHEHWH, JaBaTh WM Ha3BaHHUS 10 CHCTEMAaTUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEJCTABUTENICH OPraHMYECKUX BEIIECTB (I3TUJICH, alleTUJIEH, TOJIYOJ, TIULEPUH,
ATUICHTJUKOIb, (EHON, (OopManbIerul, aneTanbIeru, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAasl KUCIIOTa, CTEAPUHOBAsSA, OJICMHOBAsA, NMaJIbMUTUHOBAs KUCIIOTBHI,
TJIAIWH, aJJaHWuH, MaJIbTo3a, (DPyKTO3a, aHWUJIWH, TUBUHWI, W30IMPEH, XJIOPOMPEH,
CTUPOJ U IpYyTHE);

c(OPMHUPOBAHHOCTh YMEHUS ONPENENSATh BHJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COEOUHEHMSIX (KOBAJICHTHAss U MOHHAs CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUSI TPUMEHSTH IOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHUPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHE,
dbu3nYecKre M XUMHYECKHE CBOICTBA TUMUYHBIX MPEACTABUTEICH pPa3TuYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKaJIMCHOB,
aJKUHOB, apOMAaTHUYECKHUX YIJIEBOJOPOAOB, CHUPTOB, AalbACTHIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTHIX U CIOKHBIX 3(UPOB, JKUPOB, HUTPOCOSAUHEHHUMN U
aMUHOB, aMHUHOKHUCJIOT, OEJKOB, YIJEBOJAOB (MOHO-, JU- U TOJHUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYH0  CBSI3b  MEXKAY  HUMHM  YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIU C MCHOJIH30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OpPMHUPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COSTUHEHUM OT
KPAaTHOCTH M TUIA KOBAJICHTHOU CBSA3M (G- U M-CBS3H), B3AMMHOTI'O BIIUSIHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKHU YTIJIEBOJIOPOIHOTO
CeIpbsi  (HeTh, NPHUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadOTKu U
MPaKTUYECKOE MTPUMEHEHHE TIPOIYKTOB MEepepadOTKH;

c(hOpPMHUPOBAHHOCTh BJIAJEHUS CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYUHBIX
METO/JaX TO3HAHUS — HAONIOACHUH, U3MEPECHUH, MOJICITUPOBAHUH, IKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHUSI TPUMEHSITh 3TH 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATHOCHOBHBIE OTIEPAIIMHA MBICIIUTEIHLHOM
NEeATEeIbHOCTU — aHallu3 U CHUHTE3, CpaBHEHHUE, 000O0IlEeHHE, CHUCTeMaTH3aIlHIo,



BBISIBJIEHUE TPUYMHHO-CIEACTBEHHBIX CBA3€U — ISl U3yUYECHUS! CBOICTB BEILIECTB U
XUMHUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHUU: BBISBIISATh B3aUMOCBS3b XUMHUUECKUX 3HAHUH C
MOHATUSIMU U TPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAHHOTO TIOHMMAHUS CYIIHOCTH MATEpUaJLHOTO EIWHCTBA MHPA,
WCIIOJIh30BaTh CHCTEMHBIC 3HAHUS 10 OPTaHMYECKOW XUMUU JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHMM: MPOBOJUTH PACUETHI MO XUMUYECKUM
dbopMynam ¥ ypaBHEHHSIM XMMHYECKUX PEAKIMI C MCIOJb30BaHUEM (DU3MUYECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEIIIECTBA C KOJWYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKICHUI0 XUMHUYECKOU
(dbopMynbl BEIECTBA MO HM3BECTHBIM MACCOBBIM JIOJSIM XHMHUYECKHUX DJIEMEHTOB,
IPOJYKTaM CropaHus, TNIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATh
C TMO3ULMUKA DKOJOTHUECKOW  O€30IacHOCTH  MOCJIEACTBHUSA  OBITOBOH U
MPOU3BOJICTBEHHOM JEATEIBHOCTH YEJOBEKAa, CBSI3aHHOW C MepepaboOTKon
BEILIECTB, UCIOJIb30BATHIIOIYYEHHBIEC 3HAHUSA JIJIS1 IPUHATHUS TPAMOTHBIX PEIICHUN
po0JieM B CUTYalUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIBHO IJIAHUPOBATH U TPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJIYyYEHHE W H3YYEHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKUUU YTJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U
KHCJIOPOJCOJIEPKAIIUX OPraHUYECKHX BEILIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady MO PACIO3HABAHWUIO OPTraHWYECKUX BEIIECTB) C COOJIOJCHUEM MPaBUII
O0e3zomacHOro oOpamieHusi ¢ BEUIECTBaMU M J1a0OpaTOpPHBIM O0OpPYIOBaHUEM,
dbopMyIupoBaTh 1€Jb UCCIAEAOBAHUS, TMPEACTABIAThH B pa3IuuyHON ¢dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOJII0/IaTh MPABUIIA IKOJOTHYECKH 11eJ1IeCO00pPa3HOro MOBEACHUS B OBITY U
TPYJIOBOM JEATEIIbHOCTH B IEJSX COXPAaHEHHUS CBOETO 3JI0POBBS, OKpYKarolen
MIPUPOTHON CPEJIbl U TOCTUXKEHUS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEWCTBUS Ha >KUBbIE OpPraHU3MBI
OIPEICIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHaJIM3UPOBATh 11€JECO00PA3HOCTh MPUMEHEHUs] OPraHUYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATh IEeJICHANPABICHHBIN MOUCK
XUMUYECKON MHGOPMAINK B PA3TUYHBIX UCTOUYHUKAX (HaydHasl U yueOHO-Hay4YHas
JTuTEpaTypa, CpeacTBa MaccoBoi mH(popManuu, MHTEpHET U apyrue), KpUTUIECKU
aHaJIM3UPOBATh XUMHUUECKYI0 MH(pOpMAIIUIO, TiepepadbaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KUIIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmas w HeopraHmdeckas
XUMUS» OTPaXKkaroT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHUW NPUPOJBI, O MECT€ U 3HAYCHUU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00OECIEYEHUU YCTOWYMBOIO
pa3BUTHUSI, B PEUICHUU MPOOJIEM HKOJOTHMYECKON, PHEPreTUYECKON M MHUILEeBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHMM HOBBIX MaTEPHAJIOB, HOBBIX
UCTOYHUKOB SHEPTUU, B OOECIEUYEHHH PAI[MOHAIBHOIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBAaHNY MHPOBO33PECHHSI W OOIMIEeW KyJbTyphl 4YEJIOBEKa, a TaKKe
AKOJIOTMYECKA OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO M MPUPOIHOU
cpene;

BIIQJICHAE  CHUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUA — XUMHUYECKUH »JJIEMEHT, aToM, SApO aroMa,
W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aTOMa, S-, P-, d-aTOMHBIE OpOMTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BaJIECHTHOCTb, 3JEKTPOOTPULIATENIBHOCTh, CTEIEHb  OKHUCIEHUS,
XUMUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeTaJUIMuecKasi, BOJOpPOIHAs),
KpUCTaJUIMUECKasi pEIIETKa, XUMHUYECKas peakius, pPacTBOP, JJICKTPOIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMAILMSA, CTENEHb JUCCOLMAIINH,
BOJIOPOJIHBIN TIOKAa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIJIOBOM ddPeKT
XUMHYECKOUN peaKkiuu, CKOPOCTh XUMHUUECKON pEeakli, XUMUUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHs AFINEKTPOJIUTHUYECKOM TUCCOLUALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAILCHUs] YHEPTUU TIPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH ACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIWYECKUHN S3BIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JEKaluue B OCHOBE IMOHUMAaHUs
MPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABIICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM M
HaJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABJICHUS O MEXaHU3Max XUMHUYECKUX
peakuui, TEpMOJMHAMUYECKMX UM KUHETUYECKUX 3aKOHOMEPHOCTAX  HX
IPOTEKaHMs, 0 XUMHUYECKOM PAaBHOBECHM, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTMYECKUE CBEJICHHUS O CBOMCTBAX, COCTaBe, IMOJYyYCHHH W 0e30MacHOM
WCIIOJIb30BaHUN BXKHEUIIMX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NESTETPHOCTH  YEJOBEeKa, OONMX  HAyYHBIX  NPHUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHBbIC MPU3HAKU TOHITHH,
yCTaHABJIMBATh WUX B3aUMOCBSI3b, UCIOJIB30BAaTh COOTBETCTBYIOUINE TOHATHUS MPU
OTIMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHU;



c(OpMUPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIs
coctapieHus: GoOpMysT BEHIECTB M  YpPaBHEHUH  XMMHUYECKUX  pEaKluH,
cuctematudeckyto HomeHki1aTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTICIBHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI OTIPEACIISATH BAJIEHTHOCTD M CTENICHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSIX, BUJ XMUMHYECKOW CBSI3U (KOBaJIEHTHa,
WOHHAs, METAJNINYEeCKas, BOJOPOAHAs), THUI KPHUCTAUIMYECKOW pEmETKA
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHUJa XUMHUYECKOW CBS3M U THMA KPUCTAIMYECKONW pEHIETKH, OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOpPMUPOBAHHOCTh ~ YMEHHMI:  Kilaccu(uUUpoBaTh:  HEOPraHUYECKHE
BEIIECTBA 110 UX COCTAaBY, XUMUUYECKUE PEAKIIUH 110 PA3INYHBIM IIPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BELIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHUCIEHHUS JJIEMEHTOB, OOpAaTUMOCTH, YYACTHIO KaTalau3aropa U
JIPYTHUE); CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U KPUTEPUH I KilacCu(pUKauuu
U3Y4YaeMbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(OPMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI NIEPUOJUUECKOrO 3aKoHa /[,
N. MeHnaeneeBa U 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTb 3JEKTPOHHOE CTPOECHHE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPHUOIOB
[lepnognueckorn  cucrembr .M.  MengeneeBa, uUCHONB3ys  TMOHSATHS
(QHEPTeTUYECKHE YPOBHM», «IHEPreTUUYCCKHE MOIYPOBHM», «S-, P-, 0-aToMHBIC
opOuTanu», «OCHOBHOE MU BO30YXIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aTOMay;
OOBSCHATH3aKOHOMEPHOCTH HM3MEHEHMSI CBOWCTB XMMHUYECKHX 3JIEMEHTOB U HX
coeMHeHMH 1o nepuogam u rpynmnam Ilepuonnueckoun cucremsr [J[. U.
MeHnpneneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHUH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMHAYECKHE  CBOMCTBA  BELIECTB  PAa3JMYHBIX  KJIACCOB,  IOATBEPXKIAThH
CYILLIECTBOBAHUE T€HETUYECKOU CBS3M MEXIYy HEOPraHMYECKMMH BELIECTBAMHU C
NIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUSI PACKpPbIBATh CYUIHOCTb: OKHCIUTEJIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMsS 3JIEKTPOHHOTO OasiaHca
ATUX peakUud; peakuuid MOHHOTO OOMEHa MyTEM COCTaBJICHHUS WX TMOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPaBHEHWM;  peakuuyd  TUAPOJIN3a;  PEaKUuiu
KOMILJIEKCO0Opa3oBaHusl (Ha MpUMeEpPe TUAPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUSA );



c(hOPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUNA C Yy4E€TOM HX DHEPreTHUUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHYECKOM pEAKUUH B 3aBUCUMOCTH OT PAa3IMYHBIX
(bakTOpoB, a TaKXKe XapakTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS T10]1 BIUSHUEM
BHEIIHUX Bo3aeicTBui (mpuHuun Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaThb XHUMHUYECKHE PEaKIUH,
JeXale B OCHOBE MPOMBIIIJIEHHOIO TOJYYEHUSI CEpHOM KHCIIOTHI, aMMHUaKa,
oOllMe HayyHble NPUHIMIBI XUMUYECKUX TMPOU3BOJICTB; II€J1€CO00pa3HOCTh
NPUMEHEHUS HEOPTraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHUSI COOTHOILICHUS PUCK-TI0Nb3A;

c(hOPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAYIHOTO
MO3HAHUS SBJICHUM TNpPUPOJIbI — HaOMIOIEHUe, W3MEPEHHE, MOJCIMPOBAHUE,
AKCTIEPUMEHT (pEeabHBIA U MBICJICHHBIH ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEIOBAaHUN BEIIECTB
U sl OOBSACHEHUS XHMHUYECKHX SIBJICHUH, HMMEIINX MECTO B MPHUPOJE,
MPaAKTUYECKOM JEATETbHOCTH YeJIOBEKa U B TIOBCETHEBHOM JKU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3bh XUMUYECKUX 3HAHUU C
MNOHATUSIMU U TPEACTABICHUAMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00Jiee 0CO3HAHHOTO TOHUMAaHUS MAaTEPUATILHOTO €IUHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHHUSI TPOBOAUTH PACUETHl: C HCIOJIb30BAHUEM
MOHSATUM «MaccoBasi JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASA KOHILICHTPALUS»;
MaccChl BEIIECTBA WM 00BbEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YyYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3 dexra
peakIuy; 3Ha4eHUs BOJAOPOJHOTO MOKa3aTessl pacTBOPOB KHUCJIOT U IIEJIoYed C
M3BECTHOW CTEIMEHBIO JUCCOIMAlUM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOJIYKTa PEAKIHUU, €CIU OJHO W3 MCXOJHBIX BEUIECTB JAHO B BHJI€ pacTBopa C
OTIpEICIEHHOM MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIJIM JIAHO B M30BITKE
(uMeeT mpUMeEcH); AOJIU BBIXOJA MPOAYKTAa pEaKIUU; OOBEMHBIX OTHOLIEHUUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUN  JKCIepuMEeHT  (IPOBEICHHME  peakiuid  HOHHOTO  oOMeHa,
NOATBEPKACHUE KAUECTBEHHOI'O COCTABa HEOPTaHMYECKHUX BEILIECTB, ONPEIACICHUE
cpedbl PacTBOPOB BEIIECTB C TOMOIIbIO HWHAUKATOPOB, M3YyYCHUE BIUSHUS
pa3IMUHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIICHHE
SKCIEPUMEHTANbHBIX 3afgady 1o TtemaM «Metamwibe»y u «Hemeramisy) ¢
coOro/IeHreM MpaBuil OE30MacHOTO OOpAaIIeHHs C BEIIECTBAMU U JaOOPATOPHBIM
obopynoBanueM, (opmMyaupoBaTh I€Jb HUCCJICAOBAHUS, TPEIACTABISATH B
pazMuHoOi (QopMme pe3ynbTaThl AKCIEPUMEHTA, aHAIU3UPOBATh U OIICHUBATHUX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHHI: COOJTIOIaTh TIPABHUIIA MOJIb30BAHMS XUMUYECKOM
MOCyIol M Ja0OpaTOpHBIM O00OpYyJOBaHUEM, OOpaIlleHHUs] C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMUA TIO BBINOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIbHOCTU B LIEJISIX COXPAHEHHSI CBOETO 3JI0POBBS, OKPYKAIOUIECH MPUPOTHON
cpeabl U JOCTHUXKEHUSI €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOI'0 JICUCTBUS HA KUBBIE OPraHU3MbI ONpPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHUMAas cMbIci nokazarens [TIK;

c(OPMHUPOBAHHOCTh YMEHHUMW: OCYHICCTBIISATH IlE€JICHANPABICHHBIA MOUCK
XUMUYECKON MHGOPMAINK B PA3TUYHBIX UCTOUYHUKAX (HaydHAs M yueOHO-HaydHas
JUTEepaTypa, CpelcTBa MaccoBoil nHpopMaiuu, UHTEpHET U Apyrue), KpUTUIECKH
aHAIN3UPOBATh XMMHUYECKYI0 HHPOpMAIIUIO, IepepadaThiBaTheE U UCIOIH30BaTh B
COOTBETCTBHH C IMOCTABJICHHOMN Y4eOHOMU 3a/1auei.
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54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U UX 4
' nepepaboTKa
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro no paszneny 35
Paznen 3.Kucaopoacoaep:kaunue opranHndyecKkue coeJuHeHust
3.1 Crnuptsl. Genon 11 1
KapOoHumnpHbIe COeTUHEHUS: allbJIETUIBI U
3.2 P 21 1

KCTOHBI. Kap6OHOBBIC KUCITOTEL. CIOKHEIS




s¢upsl. XKupsr
3.3 VriaeBonsl 9

Hroro no pazneny 41

Pa3znen 4.A30Tconepxkamme OpraHudecKue coe{uHeHust

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 12

Hroro no pazaeny 12

Paspnen S.BbicokOMOJIEKYISIPHbIE COeIMHEHUSA

51 ‘ BricokoMoneKkynsipHbIe COSTMHEHMS 6

Wroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTnyeckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u [lepuonnueckas cucremMa XMMUYECKUX 9
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 1
BCIIICCTB
1.3 XHUMHYECKUE PEaKITuU 19 1 3
Wroro mo pazneny 39
Pa3nea 2.Heopranuyeckasi Xumusi
2.1 Hewmeramisl 31 1 3
2.2 Mertaubl 23 2
Uroro no pazneny 54
Paznen 3.Xumusi v :KU3Hb
31 MeTo bl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

Hpez[MeT 1 3HAYCHUC OpFaHH‘ICCKOﬁ
XUMHUHU, ITPCACTABICHUEC O MHOFOO6pa3I/II/I
OpPraHu4YCCKux COG,Z[I/IHCHI/Iﬁ

DJEKTPOHHOE CTPOCHHE aToMa yriepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa YTiiepo/ia

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHBIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

XI/IMI/I‘-IGCKaH CBA3b B OpFaHHqGCKHX
coeuHeHUsAX. MexaHn3Mbl 00pa3oBaHUs
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Buael uzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (eKTHl B MOJIEKYJIaX OPraHUYEeCKUX
COeTMHEHNN

[IpencraBnenue o knaccuukanuu u
cucremarnyeckas Homenkinatypa (IUPAC)
OpraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI




Cucremaru3zanus u 0000IIeHUe 3HAHUH 110
teMe "HavasibHble TOHATHS OPraHUYeCKOM
xumun" KonTponpsHas pabora.

10

11

AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopMyIa, HOMEHKIIATypa H H30MepHs,
AJIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYII

dusnyeckue 1 XUMHYECKHE CBOMCTBA
AJIKAHOB

Haxosxnenue ankanoB B npupojie. CriocoOsl
MOJTyYEHUS ¥ IPUMEHEHHUE aTKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M1 XUMHYECKHX CBOHCTB, CIOCOOBI
HOJTyYEHHS U IPUMEHECHHUE

13

Pemenne pacdy€THbIX 3a/1a4 HA
orpezesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHMYECKOT0 BEIIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJIAIIUX B €r0
coctaB. Cucremaruzanus 1 060011eHIe
3HaHui 1o teMme: " [IpenenpHble
yraeBoaopoabl" .CaMocTosTenpHas padora.

14

AJKEHBI: TOMOJIOTHYECKHM psif, oOmas
dbopMyia, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrtpyKTypHas U LHUC-TPaHC-U30MEpUs
AJIKEHOB

15

dusnyeckre 1 XUMHYECKHAE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa




CriocoObI nostyueHus 1 IPUMEHEHNE

16
QJIKEHOB
[TpaxTuueckas padota Ne 1 mo teme

17 "ITonmyueHue FTUICHA U U3yYEHHUE €ro
CBOMCTB"
Pemenne pacuéTHbIX 3a7a4 Ha

18 OTpeIeTICHUE MOJICKYJIIPHOI (hOPMYITBI
OpPraHUYECKOTO BEIIEeCTBA
AJNKanueHbl: CONMPSHKEHHBIE,

19 U30JIMPOBAHHbBIE, KyMYJIUPOBAHHbIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMCHOB

21 CrniocoOblI MoTy4eHus U IpUMEHEHUe
aJIKaJMEeHOB
AJKUHBI: TOMOJIOTHYECKHA psijl, o0mIas

29 dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢du3nyeckne cBOMCTBa

23 XUMHYECKHE CBONCTBA aJIKMHOB

24 KauecTBeHHBIE peakIiy Ha TPOIHYIO CBSA3b

25 CrniocoObl 1osy4eHus U NpUMeHEeHue
AIKUHOB

26 Pemrenne 3agad: pac4€rsl 10 YpaBHEHHIO
XUMUYECKON pEeaKInn

97 Cucremaru3zaius 1 0000IIeHHe 3HAHUH 110
TeMe

28 ApeHBI: TOMOJIOTHYECKUHN Psifl, 001IIas




dbopMyna, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OcH30J1a ¥ TOTyoJIa, UX (PU3HUECKUE
CBOMCTBaA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeLlEeHUs
XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOEANHEHHUS, OKUCIIEHUE TOMOJIOTOB
Oenzona

31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB
CTHpOJIa
Pemenne pac4€THbIX 3314 HA

32 OTIpeIeIeHNE MOJICKYIIIPHON (hOPMYIIBI
OpPraHMYECKOIo BEIIECTBA

33 CrniocoOblI MoTy4eHus U IpUMeHEHUe
apeHoB

34 ['eneTnyeckasi CBA3b MEXKIY Pa3InYHBIMU
KJIaCCaMM YIJIEBOJOPOIOB
Pacuérel mo ypaBHEHUSIM XUMHUYECKUX

35 peakiuii. Cucremaruzaius u 00001IeHNEe
3HAHUMU 110 TeME

36 [Ipupoansiii ra3. [lonytHele HeDTAHBIE
rasbl

37 KamenHbli1 yrosib v poIyKThl €r0
nepepadoTKu
Hed1s 1 ciocoOw1 €€ mepepaboTKu.

38 [TpuMeHeHrne POTYKTOB TIEpepadOTKH

HePTH




39

40

41

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJlacCaMH yIrj€BOJOpPOJ0B

FaJ’IOFeHOHpOI/ISBOI[HBIC YrjI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIITUN
3aMCIICHU raJlor¢Ha

JleWicTBue miemouei Ha

TaJIOr€HIIPOU3BOAHBIC. BSaHMO,Z[efICTBHe
JUraJJIorcHaJIKkKaHOB C MarHu€M U IMHKOM

42

Cucremaruzanusa U 00001eHNE 3HAHUHN 110
pazneny "Yriaesogopoas”

43

44

45

KonTtponpsHast pabora o Teme
"VrneBonopoast"

[TpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TrOMOJIOTHUECKUH psf, o0mmas popmyna,
CTPOEHUE MOJIEKYJI, U30MEPHUS,
HOMEHKJIaTypa, Kiaccuduxanms,
¢duznyeckue cBoicTBa

XHUMHYECKHE CBOMCTBA IMPEACIIbHBIX
OIHOATOMHBIX CIIMPTOB

46

CrniocoObl 1osy4eHus U NpUMeHEeHue
OJTHOATOMHBIX CIIHPTOB

47

48

49

[IpocTtsie adupbl: HOMEHKIATYypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

MHOroaroMHble CHUPTHI: ITUICHTIUKOIb U
TIIALEPHUH, UX PU3UYECKUE U XUMHUECKUE
CBOMCTBA

CriocoObI nostyyeHus 1 IpUMEHEHNE




MHOI'0OAaTOMHBIX CITUPTOB

@DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE

50 .
cBoiicTBa. TOKCMYHOCTH (peHOIa

51 XuMu4eckue cBoiicTBa (heHoa

59 CrniocoOblI MoTy4eHus U IpUMEHEHUe
denona
[TpakTuueckas padota Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
"CrnupTtsl U eHoIbl"

54 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
TeEMe
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHUE PSI/IbI, 001mas opmyia,
U30MEpHs 1 HOMEHKJIaTypa

56 AnbAeruipl U KeTOHBI: GU3NYECKUE
CBOWCTBA; PEAKINH MTPHCOCTUHEHHUS

57 Peakiuu okuciaeHus 1 Ka4eCTBEHHbBIE
PEaKIuu allbJIeTHI0B U KETOHOB

58 CriocoOblI TOTy4eHUSs aTbACTUIOB U
KETOHOB
OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJT

50 N3omMepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHEe CBOWCTBA

61 XHUMHUYECKHE CBOMCTBA MTPEAEIIBHBIX

OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT




62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIOTHI. MHOT000Opa3ue kapOOHOBBIX
KHCJIOT

63

OCc0OCHHOCTH CBOWMCTB: HEMPEICIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucnot. [IpencraBurenu BeICIINX
KapOOHOBBIX KUCIIOT

64

65

ITonstue o IMPOU3BOJHBIX Kap6OHOBBIX
KHUCJIOT

CriocoOsbl MOJIY4YCHHA U IPUMCHCHUC
Kap6OHOBLIX KHCIIOT

66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmras popmyia, H30MEpHs U
HOMEHKJIaTypa

67

68

69

dusnyeckre U XUMUYECKIE CBOMCTBA
3¢upoB

Pemienne pacu€THbIX 3a1a4: IO YPABHEHUIO
XUMUYECKON PEeaKluy, Ha ONpeaeIeHIE
MOJIEKYJISIPHOU (POPMYITBI OPTaHHUYECKOTO
BEIICCTBA

[TpakTuueckast pabota Ne 3. Pemenue

9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"KapOoHoBsle kucinotsl. CioxxHbie 3pups"

70

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOMCTBA (THAPOIH3)

71

Oco0eHHOCTH CBOMCTB JKHUPOB,
COACPpKAIMMNX OCTATKH HECTIPCACIIBHBIX




JKUPHBIX KUCIIOT. JKUpsI B Ipupoie

MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MoolIee AcicTue. IlonsaTue o

2 CUHTETHUYECKUX MOIOIIUX CPEJICTBAX
(CMC)
['eneTnyeckas CBSI3b YIiIeBOIOPOAOB U

73 KHCIIOPOJICOIEPIKALIUX OPraHUYECKUX
BEIIECCTB

72 Pacu€tel o ypaBHEHUSIM XUMHUYECKUX
peakui

75 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
TeMe
OO61mas xapakTepucTHKa YTIeBOJI0B U

76 KJ1acCU(UKalus yrieBoJgoB (MOHO-, IU- U
MOJIMCaXapHUIbl)

77 Momnocaxapusl: (hu3nuecKrue CBOMCTBA U
HAXO0XJICHUE B IPUPOJIE

78 [IpumeHeHHE TIIIOKO3BI, €€ 3HAUYCHUE B
KU3HEICATSIIbHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, MallbTo3a U

79 nakto3a. Haxoxnenue B npupojie u
MPUMCHEHHE JUCAXaPHJIOB
[Tonucaxapuasl: CTpOEHUE MAKPOMOJIEKYIL,

80 ¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
MPUMEHEHUE

81 [TonsiTe 06 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemenune pacueTHbIX 3a1a49 Ha

OMMpECACIICHNUE JOJIM BBIXOAAa IMTPOAYKTA




83

peaKuu OT TEOPETUIECCKH BO3MOKHOTO
Cucremarusanysa 1 0000IeHNe 3HAHUN 110
paszneiny

84

KonTtponbHast pabora o Teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coenuHeHus"

85

AMUHBL: KTaccUpUKAIH, CTPOCHUE
MOJIEKYI, 00Ias popmyiia, H30Mepus,
HOMEHKJIaTypa U (pU3NUECKHEe CBOICTBA

86

87

XHUMHUYeCKHe CBOMCTBA aJ'II/I(baTI/I‘leCKI/IX
aMHWHOB

AHunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XMMHYECKHX CBOMCTB aHMJIMHA

88

Crioco0blI MOTydeHUs U IPUMEHEHUE
amn(aTHIECKUX AMHHOB

89

90

91

AMUHOKHCIIOTBI: HOMEHKJIATypa U
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTI[GJ'II)HI)IC MNpeaACTAaBUTCIIN O-
AMHUHOKUCIOT

XVMMHYECKHE CBOWCTBA aMUHOKHUCIIOT, X
Ouosornyeckoe 3HaueHNUe aMHUHOKHUCIIOT.
CuHTE3 ¥ THAPOIJIU3 TIENTHIO0B

benku kak npupoHBIE OJIUMEPHI;
CTPYKTYpBI O€JIKOB

92

93

XHUMHUYECKHE CBOICTBA OEIKOB
A3oTcoepKaliie reTeporuKInIecKue
coenuHeHUs. HyKkIemHOBbBIE KUCTOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKAas POJTb




94

[IpakTuueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"A3oTcoaeprKalie opraHu4ecKue
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
SKCIICPUMCHTAJILHBIX 3a/la4d 110 TCMC
"Pacnio3HaBaHuE OPraHUYECKUX
coequueHui"

96

97

98

KonrponbHas pabora no reme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYJIIPHBIX COC,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPU3AlHA U
MNOJIMKOHACHCAIIUA

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

99

DnacToMepbl: HaTypaJlbHbBIN
CUHTCTUUYCCKHEC KaydYyKH. Pe3una

100

101

102

Bonokna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ’II/IMepBI CII€uaJIbHOI o
Ha3HAa4YCHUA

[Tpaktuyeckas padora Ne 6. Pemenue
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"Pacno3HaBaHue MJIacTMacC U BOJIOKOH"

O06o0011eHNEe U CUCTeMaTU3aIs
U3y4EeHHOI'0 MaTepuaia o Teme
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"




OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Ipaxkruueckue fIISy‘IEHI/Iﬂ :)Iﬁl?aiosaTeanme
padoThI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
areMeHT. M30Tonbl
9 CtpoeHue 3J1eKTPOHHBIX 000JI0U€K aTOMOB, 1
KBAaHTOBBIC UnCIIa
3 Krnaccudukanus XuMHuecKux JIEMEHTOB (s-, 1
p-, d-, f-a;1eMeHTHI)
4 Pacnipenenenue 3;1€KTpOHOB IO ATOMHBIM 1
opOuTaIIM
DNEeKTPOHHBIC KOH(UTYpAITIH aTOMOB
) 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHHH
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1
DNeKTPOOTPUIIATETEHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 cucTeMa XMMUYeCKuX 35eMeHToB /1. 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU 1
MPOCTHIX U CIIOKHBIX BEUIECTB MO IPYIIAM U
nepuoiam
9 Cucrematusanusa 1 0000IIeHNe 3HAHUH 11O 1




10

11

TEMC

Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKysspHbIe
B3aNMMOICHCTBUSI

BanenTHOCTE 1 BaJIeHTHBIC BO3MOKHOCTH

aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJ C UX TE€OMETPHUYECKUM CTPOCHUEM

12

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa

13

BemectBa MoOneKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUs. THUIbI
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

14

15

[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpPax

HcTuHHBIE PaCTBOPHI: HACHILICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

CriocoObl BbIpayKe€HUS! KOHIIEHTPALlUU
pacTBOpOB

17

18

19

Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITUN
""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTna",
"MosipHas KOHUEHTpaus'"

Knaccudukanus 1 HoMeHKIATypa
HEOPraHUYECKHUX BEILIECTB
Cucrematusanusa 1 0000IIeHNe 3HAHUH 11O
TEME




20

KonrponsHas pabora o temam "CtpoeHue
aroma. [leproauueckuii 3aKOH U
[lepuoanueckas cucteMa XMMHUYECKUX
anemenTtoB JI. 1. Mengaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"”

21

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEAKLHAX

22

23

24

TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyeckre ypaBHECHHS

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX
pCaKHI/If/i U TCPMOXUMUYCCKHUM YPABHCHUAM

CKOpOCTh XMMHUYECKOU peakinu, eé
3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB.
Karanus u xatanuzaropsl

25

26

27

['oMoreHHbIe ¥ reTepOreHHbIE peakuu

ITpakTuyeckas pabora Ne 1 mo teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
CKOPOCTb XUMHUYECKON peaKiuu"

OO6patrMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHUUYECKOE PAaBHOBECHE

28

[IpakTuueckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"

29

Onekrponutrdeckas aucconnarus. CHibHbIe
1 ciabbie AMeKTpoauThl. CTeneHb




JUucconranuu

HNonnoe npousseaeHue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoausrit mokasarens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, nmpoTekaronye B
pacTBopax IJEKTPOIUTOB
[IpakTuyeckas padora Ne 3 o Teme

32 "XuMH4ecKue peakliui B pacTBOpax
3JEKTPOJIUTOB"
OKHUCINTENEHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BakHelme OKHCITUTENN U
BOCCTAHOBUTEIN

34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DNEeKTPOIN3 PACTBOPOB U PaCIIaBOB
BELIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

38 CucremaTtu3zanus 1 00001IeHNEe 3HaHUH 1O
TeMe "XuMHUYecKue peakiuu'

39 KonrtponbHas padota no reme "Xumuueckue
peakuun"
[Tonoxenne Hemeramuios B [lepuoanyeckon

40 crcTeMe XUMHUYECKUX deMeHToB /], 1.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. PU3HUECKUE CBOIICTBa HEMETAIIJIOB

41 ANnoTponus HeMETaUIOB (Ha IpUMepe

KHCJIOpOJia, cepbl, hocdopa u yriaeposa)




Bopopona: nonydyenue, pusndeckue u

42 XMMHYECKHE CBOMCTBA. ['uapuabl
["anorensl: HaxXOXIEHHUE B IPUPOJIE, CIIOCOODI

43 MoTy4deHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBA
l"anorenoBonopoabl. Baxkneiue

44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS
rajloreHoB
JlabGopaTopHbIie B MPOMBIIIICHHBIC CTIOCOOBI

45 noJiyueHus rajnoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCIUHEHUIA
[IpaxTnueckas padora Ne 4. Pemenue

46 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
"Tanorensr"
Kucnopon: naboparopHusie u

47 MTPOMBIIIIJICHHBIC CTIOCOOBI TIOTYUYCHUS,
¢u3nueckre U xuMuyeckue csorctra. O30H.
[IpuMeHeHne Kucnopoa u 030Ha

48 Oxkcubl ¥ IEPOKCUIBI

49 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB
Cepa: HaxOXJJeHUE B IPUPOJIE, CITOCOOBI

50 MOJTyYeHUsI, PU3HUCCKUE K XUMUICCKHEC
CBOMCTBA

51 CepoBoaopo, Cyabhuabl

59 Kucnopoaconepsxamue cCoeIMHEHUS CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KUCIOThI

53 ITpakTuyeckas pabora Ne 5. Pemenue

SKCIIEPUMEHTAIbHBIX 331a4 1o Teme "Cepa u




eé coequuenus"

A3oT: HaXO0XIACHUEC B IIPUPOAC, CITIOCOOBI

54 MoTydeHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBAa. AMMHMAK, HUTPHJIbI

55 Kucnoponcoaepxaiiue coequHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI

56 [TpumeHeHue a30Ta M €ro COSANHEHU.
A30THBIE y100OpEeHUs
dochop: HaxXOKICHHUE B IPUPOJIE, CIIOCOOBI

57 MoJiydeHus1, GU3NYECKUE U XUMUIECKHE
cBoricTBa. @ocunsl u hochun

58 Oxcunsl hocdopa, pochopconepxaine
kucnotel. Conmu pocopHOI KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHUH.
docdopubie yroOopeHus
ITpakTryeckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTAILHBIX 33124 10 TeMe "A30T 1
¢bocdop 1 ux coeguHeHus"
VYraepol: HaXoXEHUE B IPUPO/IE,

61 aJUIOTPONHbIE MOU(pUKAILUY; pU3nUecKre u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxcun yranepona(Il), Ofccpm yraepona(lV),
yroJibHasi KUCII0Ta U €€ CoNu

63 Pemrenue 3a1a4 pa3InIHBIX THITOB
Kpemuuii: HaxoxaeHue B pupojie, CocoObl

64 MoJTy4eHus1, GU3NUECKUE U XUMUUYECKHE
CBOMCTBA

65 Oxcup kpemuusi(IV), kpeMHueBas Kuciora,




CHJIMKAThI

[IpumeHeHre KpeEMHHUS U €ro COSTMHEHU M.

06 CrekJ10, €ro nojryueHue, BUIbI CTEKIIa

67 Pemenwue 3a1a4 pa3nuyHBIX TUIIOB

68 CucreMaruzanys 1 00001IeHe 3HAHUHT 110
teme "Hemerasmibt"

69 Kontponbnas padota o teme "HemeTamibr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON padoThI,
KOppEeKLHUsI OIINO0K
[Tonoxxenue metanios B [lepuoguyeckoit

71 CUCTEME XMMHYECKHX AJIEMEHTOB.
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000JI0YEeK aTOMOB METAJLJIOB

7 O6mue ¢pusznyeckue cBOCTBa METAILIOB.
[IpuMeHeHne METaIJIOB B OBITY M TEXHUKE

73 CmuiaBsl MetasuioB. Kopposust Mmetamion

74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHUECKUN Psiji HANPsKEHUH

75 MeTaioB. O6mIMe crocoObl MOMyUeHUs
METaJJIOB
O6mras xapakreprucTuka MmeTaiuioB [A-
rpynisl [leprpoaudyeckoi cucTemsl

76 XMMHYECKHUX 31eMeHTOB. HaTpuit n kanwmii:
noJiydeHue, GU3NIecKue i XUMUIECKHE
CBOWCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 O6mras xapakteprucTruka MetayioB [1A-

rpynisl [leppoauyeckoit cuctemsl




XUMHYECKHX DJIEMEHTOB. Marauii u

KaJIBIUI: TIOMy4YeHue, GU3nIecKue u
XMMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUI

78

79

JXKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHUs

AOMUHUI: TIONTy4YeHHe, PU3nYecKue u
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

80

AmdoTepHbIe CBOWCTBA OKCHA U
TUAPOKCHU/IA aJTIOMHUHMS,
TMIPOKCOKOMIIJIEKCHI aTFOMUHUS, UX
IIPUMEHEHHE

81

82

83

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTuueckas pabora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 3a71a4 M0 TEME
"Mertasuibl IJIaBHBIX oArpymnmn"

OO11ast xapakTepUCTHKa METaJIOB
no0ouHbIX noarpymn (b-rpymm)
[lepruonnyeckoil cuCTEMbl XUMHUUECKUX
3JIEMEHTOB

84

Ou3NYECKUE U XMMUYECKUE CBOMCTBA Xpoma
U €r0 COEIMHEHUM, UX IPUMEHEHNE

85

86

87

Baxwnerime coeMHEHU Maprasiia.
[TepmanranaT kayiusi, €ro OKMCIUTEIbHbIE
CBOMCTBA

dusnuecKkue 1 XUMUYECKUE CBOMCTBA XKelle3a
u ero coenuHenun. llonydenue u
IIPUMEHEHHE CIUIABOB XKele3a

du3znyueckre U XMUMHUUECKHE CBOMCTBA MEIU U




€€ COCIMHEHUI, UX IPUMEHEHNE

dusnyeckne ¥ XMMHUUIECKHE CBOMCTBA IOHMHKa

88 1 €ro COeAMHEHUH, NX MPUMEHEHHE.
' 1pOKCOKOMITIEKCHI ITUHKA
[IpakTrueckas padota Ne 8. Permenue

89 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe
"Mertasipl TOOOYHBIX TTOATPYIIT"

90 Pemienue 3a1a4 pa3inyHbIX THIIOB

o1 O0600611eHre U cucTeMaTU3alus U3Y4eHHOTO
Marepuaia no reme "Metamibl"

92 KonTpomnpHas padora no Teme "Metamibt"

93 AHanus pe3ynbTaToB KOHTPOJIbHON paboThI,
KOppEeKLHsI OINO0K
Ponpb xumun B o6ecrieyeHuN yCTOHYHUBOTO

94 pa3Butus yenoeuectsa. [lonsrue o
HAyYHBIX METOJaX UCCIIEIOBAaHUS BEIIECTB
HaydHbie MpUHITUITBI OpTaHU3AIAH

95 XUMHUYECKOTO TIPOU3BOICTBA.
[TpoMmbIeHHbIE CTIOCOOBI TOTYYESHHUS
BKHEHIIINX BEIIECTB

9 XUMUYECKOe 3arpsi3HEHUE OKpY Karolei
CpEeJIbl U €ro MOCIEICTBUS

97 XHMHS U 310pOBbE YEIIOBEKA.
JlexapcTBEHHBIE CpEICTBA

08 Xumus nuny. Ponbs xumun B obecrieueHun
MUILEBOM 6€30M1acCHOCTH

99 KocmeTrnueckue u napdromepHbie cpeAcTBa.

BritoBas xumus




XuMus B CTPOUTENLCTBE. BakHelme

100 CTPOUTENIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XUMHS B CEIIbCKOM XO3SMCTBE. 1
Opranuveckrie 1 MUHEPATbHBIC yIOOPEHUS
102 CucreMaruzanys 1 00001IeHe 3HAHUHT 110 1
TeME
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 11 xknace/ I'abpuensa O.C., Octpoymon W.I'., Cnagkos C.A., JI€Bkun A.H.,
AxmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBenieHuney

I'abpuensn, OctpoymoB, Cragkos: Xumus. 10 knacc. YueOHUK. yriayOnEéHHBINA ypOBEHb
AxunonepHoe obmectso «M3narensctBo «lIpocsemenne»

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Xumusd. Yriay6aeHHsli ypoBeHb. 10 kinacc. Meronuueckoe nocodue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

edsoo.ru


https://www.edsoo.ru/

