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HOACHUTEJBHAA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cTapgapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnONOXKeHHW «CrTparermm pasBUTHS BoOcHUTaHuA B Poccuiickon
®enepanuu Ha niepuon a0 2025 roma» (Pacmopsikenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

BocnuraTenpHblil MOTEHIIMAN JTAHHOTO Y4e€OHOro mpeaMeTa o0ecreyruBaeT
peanu3aliio CIeAYIOMMNX IIEJIEBbIX MPUOPUTETOB BOCIHUTAHUS OOYyYarOLIUXCS
COO:

l. BocnuteiBaTh TpaMOTHBIX, OOpa30BaHHBIX JIIOJIEH, ATPUOTOB CBOEH
CTpaHbl, JIFOJAEH ¢ aKTUBHOM TPaKIaHCKOHW IMO3HUIMEH, KOHKYPEHTHO-CIIOCOOHYIO
JUYHOCTB; MPOJOJIKATh PA3BUTHE BApUATUBHOTO OOpPa30BaHUs B IIKOJIC, BHEAPSIS B
MPaKTUKY HaIlMOHAJILHO- pEruoHaTbHBIN KOMITOHEHT. ITocTtpoenue
00pa30BaTeNbHON MPAKTUKU C YYETOM PErHOHAJIbHBIX, COLMAIBHBIX TEHEHIUH,
BOCIIMTAHUE JETEH B JIyX€ YBaXEHUsA K CBOEW MLIKOJE, rOpody, Kparo, Poccun,
ucropun Poccun 1 poTHOTO Kpas.

2. [IpoBoauThs pPaboOTy B COOTBETCTBUU C CHUCTEMOW MNPO(UIAKTUKU
0€3HaI30pPHOCTH U MPABOHAPYIIEHUM HECOBEPIICHHOJIETHUX.

3. CopeticTBoBaTh  (DPOPMHUPOBAHHMIO  CO3HATCIBHOTO  OTHOIICHMS
ydammxcs K CBOEH JKW3HU, 3I0POBBIO, a TaKK€ K KU3HU U 3I0POBBIO
okpyxaromux moxaen, ooecneuenne B MbOY COUI Ne 1 ycnoBuii pusuveckoro,
MICUXOJIOTUYECKOT0, COLMAIBHOTO M JIyXOBHOTO KOMQOpTa, CIOCOOCTBYIOIIHUX
COXpaHEHUIO U YKPEIJICHUIO 3JI0POBbSI CYOBEKTOB 00Opa30BATEIHHOTO MpOIlecca,
(bOpPMHUPOBAHUIO IKOJIOTHIECKOM KyJIbTYphl, WX TMPOAYKTUBHOU Yy4eOHO-
MMO3HABATEIbHOU JIESITEIbHOCTH, OCHOBAHHOM Ha PAlUOHAIBHOM OpraHU3aluu
y4eOHOro TpyJa U KyJIbType 3J0pOBOT0 00pa3a »U3HU JTUYHOCTH.

4, OpranuzoBath pabOTy C CEMbSIMU IIKOJBHUKOB, UX POJUTEIISIMU WJIH
3aKOHHBIMU TIPEJICTABUTEIIIMU, HATIPABJICHHYIO HA COBMECTHOE PEIIeHUE MPo0IemM
JUYHOCTHOTO Pa3BUTHUS JIETEH, CO3/1aTh YCIOBHS JJISl YUACTUSI CEMEN ydalluxcs B
BOCIIUTATEIBHOM  TIpPOILIECCE€,  PA3BUTUS  POJUTEIBCKUX  OOIIECTBEHHBIX
0ObeMHEHUH, MOBBIIICHUS] aKTUBHOCTH POJUTEIHCKOIO COOOIIECTBA; MPUBIIEKATh
POIUTENHCKYIO OOIIECTBEHHOCTh K YUYaCTHUIO B CAMOYIIPABICHUU IIKOJIOH.

5. OpranuzoBaTh TpOHOPUEHTAITMOHHYIO PAOOTY CO MKOJILHUKAMH.



6. Hcnonb30oBaTh B BOCMIUTAHUU JIE€TE BO3ZMOXHOCTH LIKOJIBHOTO YpOKa
(uHTEpaKTUBHBIE (DOPMBI 3aHITHI).

7. BoBnekaTh IIKOJRHUKOB B HWHTEPECHYIO M TMOJE3HYIO MJII HUX
NEeATEeILHOCTh, KOTOPasi MPEAOCTaBUT UM BO3MOXXHOCTH CAMOPEaTN30BaThCs B HEH,
MPUOOPECTH COIMAIBHO 3HAYMMBIE 3HAHUS, PAa3BUTh B ceOE BaXKHBIE IIJISI CBOETO
JUYHOCTHOTO PAa3BUTHUSA COIMAIBHO 3HAYMMbIE OTHOLICHUS, MOJy4YaTh OIBIT
y4acTHsl B COLIMAJILHO 3HAYUMBIX Jieiax.

Xumusi Ha YPOBHE YIIIYOJIEHHOTO W3YYEHHUS 3aHUMAET BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanusi ywamuxcs 10-11 xmaccos.
N3yuenne mnpeaMera, peanuszyeMoe B yciaoBUiX —AuddepeHInpoBaHHOTO,
npoduibHOr0 00y4eHHs, MpU3BaHO oOOecmeunuTh o0Ie00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTanuy UX K OBICTPO MEHSIOIMUMCS YCIIOBUSM KU3HH B COIMYyME, a TAKKE IS
IPOJOJDKEHN O0Oy4YeHHUsI B OpraHu3auusax Npo(ecCHOHANbHOTO OOpa30BaHHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJJTHOM U3 IPUOPUTETHBIX JUCIUILIVH.

B mnporpamme mno XuMHM Ha3Hau€HUE TMpeaMeTa «XUMHUS» MOJIydaeT
NOAPOOHYI0  MHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOIMOJArarolIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBICHHOCTH IIeJieH, CoJepKaHus,
pe3yNnbTaToB OOyYeHHS M TpPeOOBAaHWUN K YPOBHIO IOJATOTOBKH BBITYCKHUKOB.
CBUIETENTECTBOM TOMY SIBJISIFOTCS CJICAYIOUIME BBIMOJIHSIEMBIE MPOTPaMMOM 10
XUMUU QYHKIINH:

e HMH(QOPMALIMOHHO-METOJIUYECKAsA, peaau3alus KOTOpoHh oOecrneynBaeT
MOJIYYCHUE TIPEICTABICHUS O IENAX, COJACpXKaHWUHW, OOIel CTpaTernw
oOy4YeHHsI, BOCTTUTAHUS U PA3BUTHS 00YJArONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHU3AIMOHHO-TIJIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
OTIpE/ICIICHNUE: TIPUHIIMIIOB CTPYKTYPHUPOBAHUS W TOCIICIOBATEIHHOCTH
U3YYCHUST YUCOHOTO MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBCHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTEIbHBIX TOCTIDKCHHN OOyJaronuxcs B
paMKax HWTOTOBOM aTTecTalMd B (QopMe E€IUHOTO TOCYJapCTBEHHOTO
sK3aMeHa 10 XUMUH.

[Tporpamma aJis yriryOJIEHHOTO N3YUCHUS XUMUH:

e YCTaHaBIWBACT WHBAPHAHTHOE MPEAMETHOE COJEp)KaHHE, 005S3aTelbHOE
JUIST W3Y4YEHUS B paMKax OTACIBbHBIX MPOPUICH, NpeaycMaTpUBAET
pacrmpejiefieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e JAET NMpHUMEpPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYEeMOTO
JUTSI I3yYCHUSI OTACIBHBIX TEM;



e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMNYECKYIO MHTEPIPETALMIO LeJIeH U 3a]a4 U3y4yeHUs IpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COJAEPKATEIBHOM XapaKTepUCTUKHU
IUIAHUPYEMBIX — PE3YJIbTATOB OCBOEHUSI OCHOBHOM 00pa30oBaTeiIbHOM
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpEeAMETHBIX, NPEIMETHBIX), a TaKXe€ C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOydYarolmerocs IO OCBOCHHIO
COJIEp KaHMs IPEeIMETa.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IPOrpaMMme IO XMUMHH IPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJICHHOW MpPOrpaMMoOil MO  XUMHUHU
00s13aTenbHON (MHBApUAHTHOM) COCTAaBIISIOUICH collepikaHusl yueOHOro mpeamera
«XuMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHON COCTaBIISAIOILEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUHM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJiokeHusmMu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro u yriayOJIEHHOrO YpOBHEH B cHCTEMeE
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHero oobmiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO M3Y4YeHHUs HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUMM  3TaloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMSIX CPETHETO Mpo(ecCHOHANIbHOTIO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue W yriayOJeHue TEeOpeTUYECKOM U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BEIOPABIINX OMpPENeEHHBIN TPO(UIIb
oOyueHusi, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpyeMbIM pe3yjibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIBLHOM MPOTpaMMBI  CpeHero o0IIero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay
BOCIIUTAHUSA U COLHMAIBHOIO PAa3BUTHUS OOydaromuxcs, Ha (popMHpOBaHHE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMu y4eOHOro TpyAa H
O0OOIIEHHBIX  CIMOCOOOB  JEATENHOCTH, WMMEIOUMX MEXKIUCUUITMHAPHBIN,
HaAJPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3ydeHHUs
ABIAIOTCA YIiIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u



HeopraHuyeckas xumus». [Ipu onpeneneHuu MoJIX0/I0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allud COJAEpPKaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHWYeCcKas XHMHS» COCTABIISIET COBOKYMHOCTh IMPEAMETHBIX 3HAaHUU U
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yuU€HHUs TpeaMera. JDTa cUCTeMa
3HAHMM MOJy4YaeT ONpeaeiEHHOE TEOPETHYECKOE OMNOJHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH  CYIIECTBEHHO OONbIIMNA 00BEM  (HAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJN€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX WX COEJAMHEHUN HAa OCHOBE PACIIMPEHUS U YIiyOJeHHs
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
POTEKaHUsS PEAKLUH, pACCMAaTPUBAEMBIX C TOUKH 3PEHUS] XUMUYECKON KHHETHKHU
U TEpMOAMHAMMKHU. M3ydeHHe nepuoaudeckoro 3akoHa u llepuogumueckoi
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX NMPEACTABICHUSAX O CTPOCHUU aTOMa. XUMUYECKasl CBSI3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN NpH €€ 00pa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUIIOB ~ peakuud  JOomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLEcCax M MEKTPOJIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opraHm4yeckoidl XMMHUU NPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEJIMHEHUH ynenserca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIHil.

Ocoboe 3HayeHHe UMEEeT TO, YTO Ha COACpNKAHME KypCOB XHMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [T KJIACCOB ONpeeIEHHOTo poduis (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbBIE IIpeIMeThl. Tak, Hanmpumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMHUKO-(pr3udeckoro mpodusis 60bInoe
3HaueHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT cjaenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpPAHCHUS
Macchl U DSHEPTUH, 3aKOHbl TEPMOIAMHAMMKH, DJCKTPOJHN3a, MPEJCTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkaHUU TMpeAMeTa IS KIACcCOB XUMHKO-
Ounonornyeckoro npo@uiisi OONbIIMIA yAENbHBIA BeC OyleT MMETh OpraHUYecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOATEIBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak



OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCJIOTBI U Apyrue. IIpu 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX IPEACTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMmupoBaHMs OCHOB HaydyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHS HAYUHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBSA3SIX C Y4YEOHBIMH TMpeIMETaMH, BXOMASIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTh», «MartemaTuka u
uHpopMaTuKa» 1 «Pycckuil sI3bIK U IUTEPATypay.

[Tpu wu3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opmMupoBaHME TPEACTABICHUN: O MaTepUaTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiM B oOOecreueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON U MUILIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00eCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOHOM CpelIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPDHOM,  HAAMOJIEKYJIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 0OLINX
Hay4HBIX NMPUHLIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHUE y o0yJaromuxcs OCO3HaHHOTO IIOHVMaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMUYECKUX 3HAHUN 11 OOBSICHEHUs
KJIIOYEBBIX MW U NMpOOJEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIMX €CTECTBEHHO-HAY4YHYIO NPUPOLY;



IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKU C MO3UIIMKI SKOJIOTHYECKONU 0€30MaCHOCTH MOCIIECTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMUYECKAM  TPOM3BOACTBOM, HCIIOJIB30BAHUEM U  TEpepabOTKOM
BEIIECTB;

e yriayOJieHWe TPEACTABICHHM O  HAy4yHbIX  METOJax  IO3HaHuS,
HEOOXOAUMBIX JUIsi TPUOOpPETEHUsI YMEHUI OpPUEHTUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMHUYECKHUX SIBICHHUM, WMEIOIMHUX MECTO B
PUPOJIE, B MPAKTHIECCKON IEATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
GyHKUIMNA TETOCTHOM CHUCTEMBI CPETHEro oOIIero o0pa3oBaHUs NpPU U3YYCHUU
npeaMera «XuUMUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE 1IETU U 3a]]a9H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TPHPOJIHI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HMCCIIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIIMM K OOYYEHUIO U TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAaHWIO  HAa  OCHOBE  YCBOCHHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e Ppa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHOCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/0pOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

e (opMupoBaHHME YMEHHMI W HABBIKOB Pa3yMHOTO IPHUPOJIOIOJIE30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPBI, TPUOOPETEHUE OMBITa OOIIECTBECHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO011ee 9uCiIo 4acoB, MPETYCMOTPEHHBIX JIJIST M3YUCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HefIent0).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHHU.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BalleHTHBIE BO3MOXXHOCTM aToma yYIVIepoJa. XHUMHUUYECKas CBSA3b B
OpraHUYECKUX COEIMHEHMSX. Tumbl TruOpUIM3allMd aTOMHBIX OpOuTanei
yriepoaa. Mexanu3Mbl 00pa3oBaHusl KOBAJICHTHOU CBsI3M (OOMEHHBIN U IOHOPHO-
akuenTopHbli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOHUTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTHe O CBOOOAHOM paaukane, HykJIeopuie WU
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTypHblE  (HOPMYIIBI.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o KiIaccupuKalUu OpraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HoMeHkIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHbiE Ha3BaHUs
OTZEJIbHBIX IIPEACTABUTEIICH.

OcobenHocTy U Kiaccu(UKAIMS OpraHudecKux peakuui. OKUCIUTETbHO-
BOCCTAHOBUTEIBHBIE PEAKLIIUA B OPTaHUYECKOU XUMUH.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OIBITHl IO IPEBPALICHUI0 OPraHWYECKUX BEIIECTB IPU HArPEBAHUHU
(mnaBieHue, OOyrIMBaHHME W TOPEHHUE), KOHCTPYHMPOBAHUE MOJENEH MOJIEKYI
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasnl.

Ankanbl. ['oMosioruueckuil psaj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AKAHOB, SP -
ruOpuan3aiys aTOMHBIX OpOuTanei yriepoaa, o-cBs3b. DU3NYECKUE CBOWMCTBA
aJIKaHOB.



XHWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ANHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOEHUS M XUMHUYECKUX CBOMCTB MaiblX (LUKIONPONAH, UUKJIOOyTaH) H
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaJKaHOB. CrocOObl MOJyYEHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AlKEHOB, Sp*-
ruOpuan3anusi aTOMHBIX OpOuTanei yriepoja, 6- U m-CBA3U. CTPyKTypHas U
reoMerpuyeckas (muc-TpaHc-) wuzoMepus. Dusmyeckne CBONCTBA AJIKEHOB.
XVWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JTUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMoJ0rH4ecKuil psii alKMHOB, 001as popMyiia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, Sp-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHS. KHCIIOTHBIE CBOMCTBA QJIKWHOB, UMEIOIINX KOHLEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psifi apeHoB,
obmiast opmyIa, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBieHre 00 OPUEHTUPYIOIIEM JEHUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- M HUTPOTPYMIBI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
MIPUMEHEHUE apOMATUYECKUX YIIIEBOJOPOIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPETOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHM), PUPOPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIINIEHHOCTHU U B OBITY.

['eHeTnyeckas CBs3b MEXAY pa3InYHBIMU KJIAaCCAMH YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amMuHorpynmy. JleiicTBMe Ha TraJOreHNpPOM3BOAHBIE BOJHOTO U CIHUPTOBOTO
pacTBopa wEnoun. B3zauMopelcTBue NUraloreHaJkaHOB ¢ MAarHUeM M ITUHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
MOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajius, B3aUMOJCIHCTBUE alleTHJEHAa C
aMMHauHbIM pacTBopoM okcuga cepeodpa(l)), kadecTBeHHOE OOHapyKeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3liaMM IUIACTMAcC, KaydyyKOB M PE3UHBI, MOJECIMPOBAHHE MOJIEKYJ
YII€BOAOPOA0B U raJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa U kinaccupukanus. Dusnyeckue CcBOMCTBA  NpeneibHbIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OAHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATWICHIJIMKOJNb M TIMLEpuH. Duzndeckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHMYECKMMHU KHCIOTaMH, KAayeCTBEHHas peakiMs Ha MHOI0aTOMHbIE
cnuptel. [IpencraBieHne o MexaHHU3ME PEAKIMI HYKICO(PUILHOTO 3aMelleHusl.
HeiictBue Ha opranu3m uenoBeka. (CrnocoObl MOJIy4YyeHUsT U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYNIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (DeHona.
CrnocoObl osrydenust v npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIaTypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKalMU, PEAKIUU C Y4YaCTUEM YIJIEBOJOPOJHOTO pajJuKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THUIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBuTenu BbICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJTyYEHHUs U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIatypa. Pu3nyeckue M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOHW M
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO61as xapakrepuctuka yriaeBojaoB. Kinaccudukanus yrieBoaoB (MOHO-, -
U monMcaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTHIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranapivBaronme 1 HEBOCCTAHABIMBAIOIIME AUCaxXapubl. [ uapoans
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
TJIMKOTeH U 1eunono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUII0I03bl. XUMHUYECKUE
CBOMCTBAa Kpaxmaja: TMAPOJIN3, KauyeCTBEHHAas peakuus C HOAO0M. XHUMHUYECKHUE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3AMMOJICMICTBUE 3TAHOJIA C HATPHUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B ANBJIETU] HA PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memau(ll)), peakmus raunepuHa
ruapokcugom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaom meau(Il), BzanmoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
(benonb», «KapOoHOBBIE KUCTOTHI. CIIOXKHBIE A(DUPBD».

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMHHBI — OpraHMYECcKUe MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne MoJieKyJ, oOmas (opmyia, U30Mepus, HOMEHKJIATypa U (HU3UUYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJACHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHA. B3anMHOe BiIMsHUE TPYNI aTOMOB B MOJIeKyJie aHuiInHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHE anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA W3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepus. OTAENbHBIE PEICTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYecKue CBOMCTBA  aMHHOKHUCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonoruueckoe 3HaueHrne aMUHOKHUCIOT. CUHTE3 U TUAPOJIA3 TIENTUIOB.

benku kak npupoaHbie TonuMmephl. IlepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OelKoB. XHUMHUYECKHE CBOMCTBAa OEJKOB: THAPOJIU3, JECHATypauus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NKOB B BOJIE, JEHATypalusi OEJIKOB MpU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPraHUYECKUX COCOUHEHUI.

BricokoMoOJIeKY/JIAPHBIE COeIMHEHMS.

OCHOBHBIE MOHATUS XMMUH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHAS MOJIEKYISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCOUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpasiaraeMblie OJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXIEHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPTaHMYECKOrO0 COequHEeHHs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/WIU HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKUE BEIWYWHBI, C€IUHUIIBI W3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKW, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKU 351eMeHT. M3oTomnbl. CtpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-anmementsl). PacmpeneneHue 3JIEKTPOHOB MO AaTOMHBIM — OpOUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ileprognyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEepUOAMYECKOTO 3akoHa W llepronnueckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
NPOCTBIX M CJHOXKHBIX BEIIECTB IO TIpynnaM M IepuoAaM. 3HayeHHe
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTHUs U JJIUHA CBSI3U. [10AIpHOCTD, HAIIPABIEHHOCTh U
HAChIIIAaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBsa3u. BogoponHas —CBA3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA MPUMEPE COCAUHEHUMN
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUsA.  THMBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMM PAacTBOPOB:
MaccoBasi J0JIs1 BELIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. HacelleHHbIe u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATILHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUS MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MpPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMoreHHbIe U reTeporeHHsle peakuuu. Katanus n katanu3aTopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponu3s coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKONW pEaKIMU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonoxxenne HemetaiuioB B llepuonnyeckor CUCTEME  XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XUMUYECKUE CBOKCTBA. ['aioreHoBoAOpoAbl. BaxHelme KUCIOpOACOAepKaIIne
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rajioreHoB. [I[puMeHeHne rajnoreHoB U UX COEAUHEHUN.



Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUICHHBIE CIIOCOOBI MOMYyYEHHUS
kucinopoaa. @U3NUeCKue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(I1V), okcun
cepbl(VI). Cepuucras u cepHas KHCIOTHI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHL. [IpuMeHeHune a3zoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoxAeHHEe B NpuUpoAe. AJIOTPONHBIE  MOAM(PUKAIIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaom. Okcup yriepona(ll), oxcun yrinepona(IV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOAOM, U €T0
COCIMHEHUM.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(IV), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHni. CTEKNO0, ero NoJIydeHue, BUIbI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢busnueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CmuiaBel METAIIOB.

DNEKTPOXUMHUYCCKUN PsAJl  HampsokeHuid  MeTtawioB.  OOmue  crnocoOs
NOJIyYEHUS METaJIOB: TUIPOMETAILTYPIus, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

OO6mast xapakrepuctka MeTtamioB [A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX 2dJieMeHTOoB. Harpuit u xkanmii: mnomydyenue, ¢Qusnueckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U X COCIUHEHUN.

O6mas xapakrepuctuka metamuioB IIA-rpynner Ilepuoandeckoit cucTembl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (Qu3UYecKue u
XUMUYECKUE CBOMCTBA, INMPHUMEHEHUE IPOCTBHIX BEIIECTB M HUX COCAUHEHUM.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMUHMI: TTOTy4eHue, Gu3ndecKkue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUSA.

OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel U JuUXpOMaThl, UX
OKHCJIUTEbHBIE CBOMCTBA. [lomyueHrne u npuMeHeHne Xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOMCTBA KeJie3a U €ro coequHeHuil. OKCupbl,
rugpokcuanl u conu xeneza(ll) u xenesa(Ill). [lonydyenue u npuMeHeHUE Keae3a
Y €r0 CILUIABOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILICKCHI ITHKa. [IpuMenenue
[IAHKAa U €r0 COeANHEHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPEHHE cephl, ¢ocdopa, xKeine3a, MarHus B
KUCJIOPOJIE, M3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbDY, B3aUMOJICHUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeJI04Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPOJIa
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYECH, PEIICHUE SKCIEPUMEHTAIbHBIX 337a4y 10 TEMam
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX MOATPYIII).

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O HAy4YHbIX METOJIaX IIO3HAHUS M METOAOJIOTMA HAYYHOIO HCCIEAOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOMYYEHUSI BAKHEUIITUX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbIlIIEeHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKO 0€30MaCHOCTH.

Xumuss MW 3I0pOBbe UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.



XUMHMS THIIKA: OCHOBHBbIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib Xumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMHUs B CEIbCKOM X03siicTBe. OpraHnyecKrue 1 MUHEpaIbHbIE YJOOPEHHS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOIIMX B PEAKUUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MaccoBOM [JI0JIEH pPAaCTBOPEHHOTO BELIECTBA, MAaCCOBOM [JOJIM W MOJSPHOU
KOHLIEHTpalliu BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA pEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpPraHU4eCKOW XUMUM B 11 Kiacce OCyIIEeCTBIAETCA YEPE3 UCIOJb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACJIBHBIX
MpEeIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeopHusl, 3aKOH, aHAIN3, CUHTE3, KJIacCU(PUKalUs, MePUOAUIHOCTh, HAOIIOJCHUE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHUpP, MAKpOMHUpP, aTOM, D3JEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, WICAJIbHBIN ras,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kiaeTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MTOTOK 3HEPIHMHU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIMBO,
pecypcehl.

TexHonorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CeIbCKOX03IiCTBEHHOE MPOU3BOACTBO, MUIIEBAsE TPOMBIIIEHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX



npermaparoB, IIPOU3BOACTBO KOHCTPYKIOHMOHHBIX MATCPHUAJIOB, OSJICKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJaHCKOH WAEHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPEAEIICHUIO; HATMYME MOTHUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJCHUS; HaJIHUne
IIPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPBhI; CIIOCOOHOCTh CTaBUTh LEIH U CTPOUTH
YKU3HEHHBIE TUJIaHBbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeaMera «XHUMHS» OTpakaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
0Oy4JaronMxcs B MPOLECCE peATU3ALMKI 00pa30BaTENbHON AEATETHHOCTH.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMSI MpeaAMeTa «XHUMHS» OTpa)xKaroT
C(OPMUPOBAHHOCTh OIBITA TMO3HABATEIBHOM W TPAKTUYECKOM JEeATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIbHOCTH IMPH CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENbHBIX 3a7ay, BBHIMOJTHECHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TPHUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPH aHAIHU3E Pa3IUYHBIX BUJIOB YICOHOM 1eATeIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HAacCJEIUI0
OTE€YECTBCHHON XMMUH;

YBOKEHUsI K MPOILIECCY TBOpPUECTBA B O0OJACTH TEOPUM U IPAKTUUYECKOTO
IOPUJIOKEHUSI XUMHM, OCO3HAHMsI TOrO, 4YTO JaHHbIE HAyKM €CTb pe3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TPyZAa YYEHBIX U MPAKTHKOB;



WHTEpeca M TMO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU M TMOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUMN
MOCTYTKOB;

4) GpopMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpeHUSI);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTO pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH IO XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM JeATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0,10THYeCKOr0 BOCIUTAHUS:

HKOJIOTUYECKH 1E€JIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOITHON U COLMAIBHOM CPEJIbI;



OCO3HAHUSA HEOOXOAUMOCTH UCIIOJb30BAHUS JOCTHOKCHUM XHMHUH IS
pelIeHUs BOIPOCOB PAllMOHATIBLHOTO IPUPO/I0TIOJIb30BaAHNS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BPEI  OKpYKarolleh
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HJIMYKS PA3BUTOTO SKOJIOTHUUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OIIbITA JIeSITeIbHOCTH AKOJIOTHYECKOM HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GhOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KarollleM MHpEe KaK O €IWHCTBE MPUPOJIBI M YEIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHuH IpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
OUBWIM3AIUM: B €€ TYMaHUCTUYECKOW HANPAaBJICHHOCTH W BAXHOW POJIM B
CO3/JaHUM HOBOM 0a3bl MaTepHAIBHOM KyIbTYpHl, B PEHICHUH TJI00AIBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHaM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa 1
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBbCKON NEATEILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
JIESTeIIbHOCTH.



METANIPEJAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOTPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIe0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaJbHble yueOHbIE NEUCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCaIbHBIC YYCOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a3oBble JIOrHYeCKHUE TeHCTBHUA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHUSA:
BBIJICIISITh XapPaKTEPHbIE NMPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTAaHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakuuMu — MpU pElIeHWH Y4YEeOHBIX MO3HABATEIBHBIX M NPAKTHUUECKUX 3anad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEJICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BELIECTB U XUMHUECKUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNs, UCIIOIb30BaTh IIOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX uUHPopMauuu (Hay4dHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KAyecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiCTBUSA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX HCCIACAOBAHWMN IMyTEM COTJIACOBAHMS TO3WUIANA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I1O3HABATEIBHYIO
JeSATEIbHOCTD, Ompenesisis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHaIn3a H
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOTrPaMMBbI [0 XUMHUU HA yriayOIEHHOM
YpOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs BKIIOYAIOT CreudUUecKue
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUM
10 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHWM B Pa3IMYHbIX yUEOHBIX
CUTYalIMsIX, a TAKXKE B pPEabHBIX )KU3HEHHBIX CUTYyAIlUsIX, CBA3AHHBIX ¢ XuMuel. B
nporpaMme IO XHMHHM THPEIMETHBIE PE3yJIbTaThl MPEACTABICHBl 110 TOJaM
U3YYECHHUS.

10 KVIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OPraHUYECKON
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEeHUH YCTOWYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30MaCHOCTH, B Pa3BUTHHM MEAULMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HAHHUI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJICHTHOCTb, JEKTPOOTPUIIATEIBHOCTh, CTETIEHbh OKUCICHHS, XUMUYECKasi CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEPHS CTPYKTypHas M TPOCTPAHCTBEHHas (TeoMeTpuieckas,
ONTUYECKasi), W30MEPBI, TOMOJIOTMUECKUU PsA, TOMOJIOTH, YIIEBOIOPOIbI,
KHUCJIOPOJI- M a30TCOJAEpKAllle OPraHUYECKUE COECTUHEHHsI, MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEIMHEHUS; TEOPHH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpaIlCHUS OHHEPrUM TPHU XUMHUYECKHX PpEaKIHAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHE 3HAHMSI, JIe)KAlllue B OCHOBE
NOHUMAaHUS MPUUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SBJICHUH; MPEICTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O B3aWMHOM BJIMSIHHUH aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTs! 1 u Il pona);
(akToNIOTHYECKUEe CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUU U OE€30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTEIBHOCTH  YellOBeKa, OOMMX  HAayYHBIX  NPHHIUNAX  XUMHYECKOTO
POU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
yCTaHaBIMBaTh MX B3aMMOCBSA3b, HUCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IPU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCTIOJIb30BaTh XMMHUECKYIO CHMBOJIHKY ISl COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BELLECTB;

COCTaBJISITh YPABHEHUSI XMMMUECKUX PEaKLUN U PACKPHIBATh UX CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUMM  MOCPEACTBOM  COCTaBJICHMS
AJIEKTPOHHOIO 0ajaHca »JTUX peaKUuil, peakuuil HOHHOro oOOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTAHABJIMBATH MPUHAICKHOCTh MU3YYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
HomeHknatype (IUPAC) u npuBoAauTh TpUBUATIbHBIE Ha3BaHUS JI OTIEIbHBIX
MpeICTaBUTENIe OPraHMYECKUX BEIIECTB (ITWJICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, NAJIbMUTHHOBAS KUCIIOTHI,
TJIMLWH, ajlaHuH, MajibTo3a, (PYKTO3a, aHWINH, JUBUHUJ, U30IPEH, XJIOPOMPEH,
CTHPOJI U IpYyTHUE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

C()OPMUPOBAHHOCTb YMEHUS NPUMEHATH I[OJIOKEHUSI TEOPUU CTPOEHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
duznyecKkne W XMMHYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTENCH PA3TMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, IIUKIOAIKAHOB, aJIKEHOB, aJIKaJAUEHOB,
aJIKUHOB, apOMaTHYECKHX YIJIEBOJOPOJOB, CIHPTOB, albJErHIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKAY HHMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKUUA C HCIHOJb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OpPMUPOBAHHOCTh YMEHHS TIOATBEP)KIaTh Ha KOHKPETHBIX TMpUMEpax
XapakTep 3aBUCHMOCTH PEaKIIMOHHON CTIOCOOHOCTH OPraHUYEeCKUX COCTMHEHUH OT
KPaTHOCTH M THUIIa KOBAJCHTHOM CBS3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYIIIl aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTepPHU30BaTh HCTOUHUKH YTJIEBOJOPOIHOTO
Colpbsd (He(Thb, NTPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadoTKu WU
MPaKTHYECKOe MPUMEHEHHUE TIPOAYKTOB TIepepaboTKy;

c(OPMUPOBAHHOCTH BJIAJICHUS] CHUCTEMOM 3HAaHUH O €CTECTBEHHO-HAayYHBIX
METOJIaX MO3HAHMs — HAOJIOIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peaJbHOM M MBICIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHBbIE orepanuu
MBICJIUTENILHON JESTeIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3€U — NI U3YYCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKIINH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUSI 10 OPTraHWYECKOM XUMHUU ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BEIMYMH (Macca, 00BEM Tra3o0B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIHUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, AHATU3UPOBATh U OLIEHUBATh
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BELIECTB, UCMOJIb30BaTh MOJyUYEHHbIE 3HAHUS JUISl IPUHATUS TPAMOTHBIX PEIIEHUN
npo0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMHUEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO IJIaHUPOBATH U TMPOBOAMTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPABHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTAThl KCIIEPUMEHTA, aHATU3UPOBATh U OLEHUBATH UX JJOCTOBEPHOCTS;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYJOBOM JIEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBBS, OKPYXKAOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABaTh ONACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPIraHHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUH: OCYUIECTBIATH II€JICHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuIo, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MIOCTABJICHHON y4E€OHOU 3a1auei.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B 00ECTICYCHUH YCTONYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIEUECHHH PAlMOHAJILHOIO MPHUPOJIOIOJIb30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBI0 M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SJIpO aTroMa,
M30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas, BOJIOPOJIHAS),
KpUCTATMYECKasl PemIETKa, XHUMHUYECKas peakius, pacTBOpP, IJIEKTPOJUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakiuu, CKOPOCTh XUMUYECKON PEaKiMi, XUMUUECKOE PAaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUs] SHEPTUU MPU XUMUUYECKHUX PEaKIUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMs, JIeKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTUYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, MOJYUYCHHUH U O€30macHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTLHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIOJb30BATh COOTBETCTBYIOUINE TOHATUS TPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



C()OPMUPOBAHHOCTh YMEHMsI HCIIOJIb30BATH XMMHMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbele Ha3BaHUS OTAEIIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BBIOMpAaTh OCHOBAHUS U KPUTEPUU JUIsl Kiaccu(uKauu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /I.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHUH: XapaKTEepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHH», «S-, p-, d-aTOMHbIE
opoUTanm», «OCHOBHOE M BO30YXKAEHHOE SHEPTETUYECKUE COCTOSIHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coequHeHUM no mnepuomaMm U rpynnaMm Ilepuonmnueckon cucremsr J[. U
MeHneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTH ~YMEHHUSI PACKPBIBATh CYHUIHOCTb: OKHCJIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX peakUui; peakuuid HMOHHOrO OOMeHa IyTEM COCTaBJIEHMSI MX IOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  TUAPOJIN3A;  PEaKUHMU
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMS);



C()OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKUX PEaKIHUA C YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IU4HBIX
($akTOpOB, a TaKKE XapaKTep CMEIICHUS XUMUUYECKOTO PAaBHOBECHSI TIO]] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJY4YEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIIMe Hay4yHbIe MPHUHIMIBI XUMUYECKUX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TT0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUNW NpUpPOIbl — HAONIOJEHUE, H3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIBHOCTU YEJIOBEKA U B IIOBCEAHEBHOM KU3HU;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJIb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakly; 3HAYE€HHUS BOAOPOJHOIO TOKa3aTelsisi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30BITKE
(MMeeT TpUMECH); JOJM BBIXOJA MPOJAYKTa pEaklUUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONpPEIeTICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, M3yYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJIbHBIX 3ada4 no Ttemam «Metaiey u  «Hemeramnsy) ¢
COOJIIOIEHHEM IIPaBUJI O€30MacHOr0 OoOpallleHusl ¢ BELIECTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMyIupOBaTh LE€lb HCCIEAOBAaHUS, NPEIACTaBIATH B
pas3nu4HOil (opMe pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOTIOATh MPaBHIIA MOJb30BAHUS XUMUYCCKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTHYECKH II€JIECO00Pa3HOT0 TOBEACHUS B OBITY W TPYIOBOU
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MH(pOpPMAIIHIO, TIepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHUSI OPTraHMYECKUX coeAuHeHui A. M 8 bubmmorexa LOK
' P P s T https://m.eds00.ru/d69df650
bytneposa
Uroro no pazueny 8
Pasznea 2. YrieBoaopoabl
21 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
) UKJIOAJIKAHBI https://m.edsoo.ru/d69df650
) HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
’ AJKAJUECHBI, AJIKUHBI https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.eds00.ru/d69d{650
)4 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIAOB U UX 4 bubnnoreka [JOK
' nepepadoTKa https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2. r 4 1
> AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.edso0.ru/d69df650
Uroro no pazgeny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
b K
3.1 Crnuptsl. Oenon 11 1 nommorexa O

https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHusbpHBIE COSTUHEHUS: allbJICTU/IBI U

bubmuoreka [JOK
3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 hitps-//m.cdsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YLICBOIEI 0 https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
5.1 BrICOKOMONIEKYAIPHBIE COEAUHEHUS 6 bubmmorera [TOK
' Yip s https://m.eds0o.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenune aToma. [lepuogmdeckuii 3aKoH
1.1 I/ITI_II)G HOaUYCCKas CI/II():TeMa XHUMHYCCKHX 9 bubmorexa [IOK
' pHOA https://m.edsoo.ru/2dd5724
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 1 | bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd5724
bubnuoreka [{OK
1. X 1 1
3 HMHECIHE peakitin ? 3 https://m.edsoo.ru/2dd57124
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 H 1 1
CMCTAILTRT 3 3 https://m.edsoo.ru/2dd5724
bubmmoteka IIOK
2.2 M 23 1 2
CTaLIH https://m.edsoo.ru/2dd57124
Uroro no pazgeny 54
Pa3nen 3. Xumus u :Ku3Hb
31 Meto/1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
) JKU3Hb https://m.edsoo.ru/2dd57124
Hroro no pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/IbHbIE pecypchl
padoThbI padoTbI
HNucrpykrax no T.b.
[Ipenmer u 3HaueHue
OpraHNYECKON XMMUH, 1 bubnnorexka [JOK
MPEICTABICHUE O https://m.edso00.ru/3686e6f5
MHOT000pPa3uu OPraHuYEeCKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
nepoaa (OCHOBHOE U
yHIep bubnnorexa [HOK

BO30Y)KIEHHOE COCTOSIHUS). 1
BasieHTHBIC BO3MOXHOCTH
aToma yriepoja

https://m.edsoo.ru/Oce6fd4c

XuMH4YecKas CBI3b B

OpTraHU4YCCKUX COCINHCHHUAX.
bu6mmoreka [IOK

M 1
CXaHHM3MBI 00pa3oBaHH https://m.edsoo.ru/8d39f5¢8

KOBQJICHTHOH CBSI3H, CLIOCOOBI
paspsbiBa CBA3CH

Teopust ctpoeHNA
P P bu6mmorexa [IOK

OpPTaHUYECKUX COEOUHEHUN A. 1
p a https://m.edso00.ru/9e¢595¢b8

M. bytneposa

Buner nzomepun: cTpykTypHas,
g p PYKTYP bubmuorexa [JOK

. 1
HPOCTpAICTREH A https://m.edsoo.ru/b0e61661

OnekTpoHHbIe 3 ()EKTH B



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

MOJIEKYJIaX OPraHUYEeCKUX
COCIMHEHUN

IIpencrasnenue o
KJaccu(puKaum u

bubmuoreka [JOK

6 crcTeMatirccKas https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)

OPraHUYEeCKHUX BEIIECTB

7 Kiaccudukanus peakiuii B bubnnoreka [JOK
OPraHUYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa

g Cucremaru3zanus 1 0000IICHUE bu6mmoreka [IOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHU PSI,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexka [JOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 du3nvecKue U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue ajgkaHosB B

11 npupoe. CriocoOs! mosyueHus bubmorexa HOK

https://m.edso00.ru/259b0a5b
Y IPUMEHEHNE ATKaHOB
[uknoankaHsl: 00mas
dbopmysa, HOMEHKJIATypa 1
12 U30MepHUsL, 0COOEHHOCTH bubnuorexa [IOK

CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITIOCOOBI OJTyYEHUS U
IIPUMEHEHNE

https://m.edsoo.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pemenne pacy€THbIX 3a1a4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU
(bopMyIbl OPraHMYECKOro

13 BEILIECTBA 10 MACCOBBIM JI0JIAM bubmmorexa [IOK
https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOSIIUX
B ero coctan. CucremaTu3aius
1 0000IICHIE 3HAHMIA 110 TEME
AJIKEHBI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,

14 HOMEHKJIaTypa, JIEKTPOHHOE U bubnnoreka [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast U IHC-

TpaHC-U30MEPUS ATTKEHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBoiicTBa ankeHoB. [IpaBuio bubmorexa HOK
https://m.edso00.ru/21069ccd
MapkoBHHKOBA

16 CriocoObI nostyueHust u bubnnoreka [JOK
[IPUMEHEHUE aJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas pad6ora Ne 1 o

17 teMme "[lonydyenue sTuiieHa u bubmmorexa [OK

N https://m.edsoo.ru/0941eed8
W3y4YEHUE €r0 CBOMCTB
Pemenne pacu€THbIX 3a/1a4 HA

18 oTpeIeTICHUE MOJICKYJISIPHOM bubnmnoreka [JOK
(bOopMyITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AnKaueHbl: CONPsHKEHHBIE,

19 W30JIUPOBAHHBIC, bu6nmoreka [JOK
KYMYJIUPDOBAHHBIE. https://m.edsoo.ru/04298c0a

Oco0eHHOCTH AJIEKTPOHHOTO



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

CTPOCHUS

20 XuMHYECKHE CBONCTBA bubmuorexa [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d
)1 CniocoOslI nosy4eHus u bubnmoreka [JOK
NPUMEHEHUE aTKaJUECHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,
22 HOMeHK?;aI;yga, AJIEKTPOHHOE U bubmmorexa [JOK
https://m.edsoo.ru/68bb6ccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKY, (hr3MUecKre CBONCTBA
23 XuMHYECKHEe CBOMCTBA aIKWHOB bubmorera [JOK
https://m.edsoo0.ru/23493a93
4 KauecTBeHHbIE peaknyu Ha bubnnorexa [HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da
)5 CnocoObI noydeHus u bubnmnorexa [JOK
NPUMEHEHNE AIIKUHOB https://m.edsoo.ru/a6fValea
Pemenue 3agau: pacu€rsl 1o
26 YPaBHEHUIO XUMUYECKOU bubmmorexa LIOK
https://m.edsoo.ru/5db&e526
peakuuu
7 Cucremaru3zanusi 1 0000IICHUE
3HAHUM MO TeMe
ApeHBI: TOMOJIOTHYECKUHN PSTI,
obmas popmyna,
)3 HOMEHKJIaTypa. DJIEeKTPOHHOE U bubnnoreka [JOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYyoJIa,
uX (pu3uveckue CBONUCTBa
29 XHMHYEeCKUE CBOWCTBA apEHOB: bubnnorexa [JOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

PCaKMu 3aMCIICHHUA

https://m.edsoo.ru/a44alaed

XUMHYECKUE CBOMCTBA apEHOB:

30 €aKLMU IPUCOETUHEHUS bubmmorexa LOK
peartt P A ’ https://m.edsoo.ru/a44alae4
OKHCIICHHE TOMOJIOTOB OE€H30I1a

31 Oco0EHHOCTH XUMHUYECKHUX bubmuoreka [JOK
CBOMCTB CTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacy€THbIX 3a1a4 HA

1 ONpeIeTICHUE MOJIEKYIISIPHOI bubnuorexa [JOK
bopMyIbl OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BeIleCTBa

13 CriocoOsblI MoTy9eHus 1 bubmmoreka [JOK
[IPUMEHEHUE apECHOB https://m.edsoo.ru/6£717d09
['eHeTnyeckas CBSI3b MEXKAY

34 pa3IMYHBIMU KJIaCCaMU
YIJI€BOIOPOOB
Pacuérsl o ypaBHEHUSAM
XUMUYECKHUX PEaKLIUM.

35
Cucremaru3zanus 1 000011eHNe
3HaHUM MO TeME

36 ITpuponusrii ras. [lomyrHsle
HE(TSHbIE ra3bl

37 KameHHBIi yroas ¥ IpOoIyKThI bubnnoreka [JOK
ero nepepaboTKu https://m.eds00.ru/69b3398b
HedT1b 1 ciocobs! € Eub 10K

nonnoTexa

38 nepepabotku. [Ipumenenue hitps-//m.cdsoo.rw/21 f9deT8
IPOJYKTOB MepepabOTKH HEDTH T ’

39 I'enernueckas cBA3b MEKIY

pa3IMYHbIMHU KJIaCCaMU



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

YTJIEBOAOPOIOB

40

41

42

43

["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: SJIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMeIICHHSI
rajoreHa

JleWicTBue miemouei Ha
raJOreHIIPOU3BOIHBIC.
BsaumoneiicTeue
JMrajJoreHajJKaHoB ¢ MarHUEM U
LIMHKOM

Cucremarusanus U 00001IeHne
3HAHUH 110 pa3jeny
"VYrineBonopoasr"
KonTponbHas padoTa 1o Teme
"Vranesonopoast"

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

bubmuorexa [JOK
https://m.edsoo.ru/20e8922

bu6mmorexa [IOK
https://m.eds00.ru/95¢9¢298

44

45

46

PabGora Hag ommoOkamu.
IIpenenbHbIe OTHOATOMHBIE
CIIUPTBL: TOMOJIOTUUECKUH P,
oOmrast popmyna, CTpoeHUE
MOJIEKYJI, U30MEpHs,
HOMEHKJIATypa,
KJaccupukanus, Gpunyeckue
CBOMCTBaA

XUMHYECKHE CBOMCTBA
MpeAeNIbHBIX OJJHOATOMHBIX
CIIUPTOB

CrniocoOblI nosydeHus u

MPUMCHCHUC OJHOATOMHBIX
CIIUPTOB

bu6mmorexa [IOK
https://m.edsoo.ru/df04c5cd

bu6mmorexa [IOK
https://m.edsoo.ru/26ee34fe

bu6mmoreka [IOK
https://m.eds00.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

bubmuoreka [JOK

47
0COOEHHOCTH (HPU3UYECKUX U https://m.edsoo.ru/c2¢788b2
XUMHYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

43 STUJICHTIUKOJIb U TITULEPUH, UX bubnmoreka [JOK
(bu3MYeCKre U XUMHUIECCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI mosryueHust 1

49 MIPUMEHEHNE MHOTOATOMHBIX bubmorexa LHOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHO: CTPOCHHUE MOJICKYJIBI,
50 (du3HYECKre CBOMCTBA bubmmorexa [TOK
' https://m.edsoo.ru/2ce72618
TokcuaHOCTh (hpeHOIA
bu6mmoreka [JOK
51 X €CKHEe CBOWCTBA (peHosIa
MMHCCKHE CBOHCTBA (peHON https://m.edsoo.ru/037cas5{9

5 CniocoOsbI ony4eHus u bubnmnorexa [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTnyeckas padora Ne 2.

53 Peienne skcniepuMeHTaIBHBIX bubnnorexa [JOK
3a1a4 o reme "CaupTsl U https://m.edsoo.ru/fd0ced09
benonsr"

54 Cuctematuzanusi 1 0000IIeHIE bubnuorexa [JOK
3HAHUM 110 TEME https://m.edsoo.ru/1810cb9b
ANBAETUABI U KETOHBI:
3JIEKTPOHHOE CTPOEHHE

. bubnuorexa [JOK

55 KapOOHUJIBHOMN TPYIIIIbI;

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyna, uzomepus u

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

HOMEHKJIaTypa

Anbaeruapl ¥ KETOHBI:

56 ¢du3nUeckre CBOMCTBA; peaKkuu bubmmorexa LOK
» peakl https://m.edsoo.ru/c887425¢c
MIPUCOCTUHECHUS
Peakuuu oxuciaeHus u
57 Ka4eCTBEHHBIE PEAKIINU Bubmorexa ITOK
p https://m.edsoo.ru/a393baa9
aJIbJETUI0B U KETOHOB
58 Crioco0b! nostyueHust bubnnorexa [HOK
albAETHUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIE KHCIIOTHI, bubmmoreka [IOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYI
W3omepus u HOMEHKIIAaTypa
60 KapOOHOBBIX KHCIIOT, UX bubmmnorexa LIOK
p o7 https://m.eds00.ru/700cc87b
(du3HYecKue CBONCTBA
XHUMHUYECKHEe CBOMCTBA
61 OpeaesIbHBIX 0JJTHOOCHOBHBIX bubmnorexa [IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCo0EHHOCTH CBOICTB
6 MYpPaBbUHOH KHUCIIOTBI. bubnnoreka [JOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBOMCTB:
HEMpeAeNbHbIX U
bu6mmorexa [IOK
63 apOMaTUYECKUX KapOOHOBBIX,

TUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.

https://m.edsoo.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

IIpencraBurenu BhICIIMX
KapOOHOBBIX KUCIIOT

[ToHATHE O IPOU3BOAHBIX

bu6mmoreka [IOK

64
KapOOHOBBIX KHUCIIOT https://m.edsoo0.ru/0d162d9d
CniocoOsI 1oTydeHus u

65 [IPUMEHEHNE KapOOHOBBIX Bubmorexa ITOK

p p https://m.edsoo.ru/7¢065¢9d
KHACJIOT
CnoxHbIe d(HpHI:

66 TOMOJIOTHUECKUI psijl, oOas bubnuorexa [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
cBoMcTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peaKkIuu, Ha OTpeCIICHHE
MOJIEKYJIIPHOM (hOPMYITBI
OpPraHUYECKOI0 BeIlleCTBa
[IpakTuueckas padbora Ne 3.

69 Pemenne skcnepruMeHTaAIBHBIX bubnmnorexa [JOK
3a1a4 o teme "KapOoHoBbie https://m.eds00.ru/486671fb
KUCJIOTHI. CitoxHBIE dPuphI"

Kupsr: crpoenne, puzndeckue
70 " XI/II)MI/IIIe(I:KI/Ie CBOEI)CTBa bubnnorexa LIOK
https://m.edsoo.ru/al9¢5b98
(rumposnus)
Oco0eHHOCTH CBOWCTB JKUPOB,
bu6nmoreka [JOK
71 CoJIepXkKalInX OCTaTKU

HCIIPCACIIbHBIX KUPHBIX

https://m.edsoo.ru/b0331922
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KUCHOT. Kupsl B IpUpoJIe

Mbua Kak COJTH BBICIITHX
KapOOHOBBIX KUCIIOT, HX

72 Motolee aeiicteue. [lonstue o bubmmorexa [TOK
| https://m.edso0.ru/3¢566565
CHHTETUYECKUX MOIOLIUX
cpeactax (CMC)
I'enernueckas cBsi3b
7 YTJIEBOJOPOAOB H bubnuoreka [IOK
KHCJIIOPOACOAEPIKALLINX https://m.eds00.ru/56790c96
OpPTraHUYECKUX BEIECTB
74 Pacuétel o ypaBHEHUAM
XUMHYECKUX peaKIui
CucremaTu3anus u o0o01IeHne bubnuorexa [JOK
75 .
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa
76 YTJIEBOJIOB M KJIacCU(pUKAITUS bu6mmoreka [IOK
yTJIeBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)
Monocaxapunsel: pusmueckme
77 CBOICTBA If Haxon%) €HHE B bubmmorexa [TOK
A https://m.edsoo.ru/b4bdda2d
pupoIe
[IpuMeHeHue rioKo3sl, €€
73 SHAYCHIE B bubnmoreka [JOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIPHOCTH OpraHnu3Ma
Hucaxapunbl: caxaposa,
79 MaJIbTO3a U JIAKTO34. bu6mmorexa [IOK

Haxoxnenue B npupoje u
MIPUMEHEHUE JUcCaXxapuioB

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/3c566565
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[Tonucaxapuasl: cTpoeHue
MaKpoMOJIeKyJ, (pU3nYecKre u

bubmuoreka [JOK

80
XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
IIPUMEHEHUE

81 [TonsTne 06 UCKYCCTBEHHBIX bubmumorexa [IOK
BOJIOKHAX https://m.eds00.1ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha

%) ONpeAeseHUE JOJIM BbIX0a bubnnoreka [JOK
HNpPOIYKTa peaKkuu OT https://m.edsoo.ru/7fde47ef
TEOPETHUECKH BO3MOKHOTO

23 CucremaTtu3anus u 00o0IIeHNne bubnnoreka [JOK
3HaHUU MO pa3zeny https://m.eds00.ru/08d4364c
KonTponbnas pabota no Teme

&4 "Kucnopoaconepxarue bubmmorexa LHOK

P P " https://m.edsoo.ru/42c6678e
OpraHUYECKUE COCANHEHUS
PabGora Hag ommoOkamu.
AMUHBL: K1accudukams,

25 CTpOEHHUE MOJIEKY, 00IIas bubnuoteka [JOK
dbopmyna, uzomepus, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pU3NYECKUE
CBOMCTBA
XuMHYECKHE CBONCTBA bu6mmorexa [IOK

86
ann(paTHIeCKUX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHUWJINH: CTPOCHUE aHUIINHA,

87 0COOEHHOCTH XUMHUYECKUX bubmmorexa [TOK

N https://m.edso0o.ru/39¢cd21f1
CBOMCTB aHUJIMHA
28 CriocoOsbI oy4eHus u bubnmnorexa [JOK

MMPUMCHCHUC aHI/I(I)aTI/I‘-IeCKI/IX

https://m.edsoo.ru/eal 38763
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aAMHHOB

89

90

91

92

93

94

95

96

AMHMHOKHCIIOTBI: HOMEHKJIaTypa
U u30Mepus, GU3nIecKue
cBoiicTBa. OTAeNbHbIE
NPEJCTaBUTENN 0.-aMHUHOKHCIOT

XHUMHUYeCcKre CBOMCTBA
aMHHOKHCJIOT, X
OHOJIOrMYeCcKOe 3HAUYCHUE
amuHokucioT. CUHTE3 U
TUAPOIIU3 TIETITUIOB

benku kak npupoaHbie
MOJIUMEPBI; CTPYKTYPBI OEIIKOB

XuMnyeckue cBOHCTBa OEJIKOB

A3zoTcoaepikaiue
reTepOLKINYECKHEe
coeauHenus. HykinenHoBbie
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosnoruyeckas poiib

[TpakTuyeckas padora Ne 4.
Pemenne skciepuMeHTaNIbHBIX
3a/1a4 10 TeMe
"A3oTcoaepkaniue
OPraHUYEeCKHE COCTUHEHUS "
[IpakTuueckas padora Ne 5.
Pemenne skcriepuMeHTATBHBIX
3a1a4 o teme "Pacno3HaBanue
OpTaHUYECKUX COCTMHECHHM"

Hroropas KOHTpPOJIbHAA pa60Ta

bu6mmoreka [IOK
https://m.edsoo.ru/d1773e80

bubmuorexa [JOK
https://m.edsoo.ru/77df705a

bubmuorexa [JOK
https://m.eds00.1u/429¢9899

bubmuoreka [JOK
https://m.eds00.1ru/6237306d

bu6mmoreka [JOK
https://m.edsoo.ru/521d1431

bubmuorexa [JOK
https://m.edsoo.ru/8e3c02d1

bubmuorexa [JOK
https://m.edsoo.ru/bde3fdf6

bu6nmoreka [JOK
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PaGora Hag ommoOkamu.
OCHOBHBIE TTIOHATUA XUMUHU

https://m.edsoo.ru/ce561bc7

97 BBICOKOMOJIEKYJISIPHBIX | bubnmoreka [JOK
COCIMHEHUN U METOIbI UX https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOJUMEepU3alus U
MOJIMKOHICHCAITUS

08 [Lmactmaccel. Y tunuzanus u 1 bu6mmoreka [IOK
nepepaboTKa MIacTuKa https://m.edso0o.1ru/82242¢0f
DnacToMepbl: HaTypaJIbHbBIN

99 CUHTETHUYECKUE KAYUYKH. 1 bubmmorexa [OK

https://m.edsoo.ru/246103ec
Pe3una
BosnokHa: HaTypasbHBIE,

100 HCKYCCTBEHHBIE, | bubnuoreka [IOK
cuHtetTnyeckue. [Tonumepst https://m.eds00.1ru/5963a601
CIEIHATBFHOTO HA3HAUCHUS
[TpakTuueckast pabota Ne 6.

101 Pemenne skcniepuMeHTalIbHbBIX | bubnuoreka [IOK
3a7a4 o teMe "Pacrio3naBanne https://m.edsoo.ru/3aebd77a
MJIaCTMACC ¥ BOJIOKOH"

O06o0011eHre U cucTeMaTH3alus

102 M3Y4YEHHOTO MaTepuaa 1o TeMe | bubnuoreka [IOK
"BBICOKOMOIEKYIISIpHBIE https://m.edsoo.ru/6a22ble8
coenuuenus"

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsl
HNucrpykrax o T.b.
bubmuoreka [IOK
1 Atom. CocTaB aTOMHBIX SJIEP. 1
. https://m.edsoo.ru/59c112ee
Xumuyeckui anement. M30Tomnsl
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubmmoreka [JOK
aTOMOB, KBAaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bu6nunorexa LIOK
AJIEMEHTOB (S-, p-, d-, f-31eMeHTHI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€eKTpOHOB 1O 1 bubanorexa [JOK
aTOMHBIM OpOUTAISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHbIE KOH(PUTYpallui aTOMOB
5 3neMeII{)TOB B OCHO];II)-ION}I]I:/I 1 bubmorexa HOK
. https://m.eds00.ru/8149¢846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. | bubmuoreka [IOK
DNeKTPOOTPUIIATETEHOCTh https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHUYECKUX
7 anemenToB /1. . MenaeneeBa, CBs3b C 1 bubmmorexa [IOK
N f'l ’ https://m.edsoo.ru/16957¢01
COBPEMEHHOW TEOpHUEH CTPOSHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
bu6nunorexa LIOK
8 XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1

HWMHU IMPOCTBIX U CIIOKHBIX BCIICCTB IO

https://m.edsoo.ru/f8468927
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rpynnaM U nepuoaam

CucreMaruzanys 1 0000IIeHE 3HAHUI

bub6nmoreka [IOK

nn

PacTBOPEHHOTO BemecTBa", "MOJISIpHAS

9
110 TeME https://m.edsoo.ru/8fad2942
Bunnr xumnueckoil cBsa3u. MexaHu3MEbl
10 00pa30BaHMs KOBAJICHTHOW CBSA3H. bubmmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS
BaneHTHOCTB U BaJ€HTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIUHEHMAX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl2a
BemectBa MoOneKyIspHOTO U
13 HEMOJICKYJISIPHOTO CTpOeHUS. THIThI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEIX bubnuorexa [IOK
p a1 https://m.edsoo.ru/da2¢70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACBIILIEHHBIE
15 HEHACBIIICHHbIE, PACTBOPUMOCTH buommorexa [IOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnuotexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3amau ¢ ucnosnb30BaHUEM
o bu6nunorexa LIOK
17 HOHSTHH ''MaccoBas IO

https://m.edsoo.ru/785e0ab4
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KOHLeHTpauus"

13 Knaccudukanms 1 HOMEHKIaTypa bubmuorexa [IOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
. bub6nmoreka [IOK
19 CucreMaruzanys 1 0000IIeHYE 3HAHUI hitps:/m.cdsoo.rw/8d2c6a3a
KonTponbhas pabora no Temam
"Ctpoenue aroma. [leproanueckuii
3akoH u [lepuoauyeckas cucrema bubnnoreka [JOK
20 XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.
Mmuoroo6pasue BemecTs"
Pabora Hajg ommoOkamu.
Krnaccudukanus XHMHYECKAX peaKIui
B HEOPTaHWYECKOW U OPraHUYECKON
21 XUMHH. 3aKOH COXPAHEHMSI MAaCChI bubmmorexa LIOK
https://m.edsoo.ru/6335cdd2
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS YHEPTUN TIPU
XUMHUYECKUX PEAKIUAX
TennoBsie A3 HeKTh XUMUYECKUX
22 peakuuil. TepMoxumuueckue bubmmorexa LIOK
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenus no ypaBHeHUSIM
23 XAMHYECKUX PEAKIUN U buGnuorexa [IOK
https://m.edsoo.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKopocTh XMMHUYECKOH peakuuu, e€
24 3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB.
Karanus u xatanuzaropsl
25 ['oMoreHHbIe M reTepOreHHbIE peakuu
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[IpakTuyeckas padora Ne 1 o Teme

bubnunoreka LIOK

26 "BiusiHue pazauyHbIX (GaKTOPOB HA
P . ¢ P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUUYECKOU PEaKIIUU
7 OOpaTumbie ¥ HEOOPATUMBIE PEAKIIUU. bubnmnoreka HOK
XHUMHYECKOE paBHOBECUE https://m.edsoo.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTOpPOB HA bubmorexa HOK
P P . https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XMMUYECKOTO PABHOBECHS
DIEKTPONMTHYECKAs TUCCOLUAIIHS.
29 CI/IHLHI:,Ie 1 cia0bble JICKTPOTUTHI bubmorexa [IOK
P ' https://m.edsoo.ru/5f766bdf
CreneHb TUCCOIUALIAN
Honnoe npoussenenne Boasl. Cpena
30 BOJIHBIX ;)CTBO oB. Bogopo Hblpﬁ bubmorexa [IOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatenb (pH) pactBopa
I'mapomm3s coneit. Peakmum,
31 1} ofeKafo 1e B pacTBOpax bubmmorexa [TOK
P HI P p https://m.edso0.ru/09d5a9bd
AJIEKTPOJIUTOB
ITpakTuyeckas pabora Ne 3 o Teme
32 "XHUMHAYECKHE PEAKIIUHA B pacTBOpPax bubmorexa LOK
P p P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIC
33 eakiuu. Baxknele okucaIuTe m u bubmorexa HOK
AR https://m.eds00.1ru/56226060
BOCCTaHOBUTEIHU
34 Mertoa 31eKTpPOHHOTO (3JIEKTOHHO- but6mmorexa [IOK
HMOHHOT0) O6anmaHca https://m.edso0.ru/fb691387
35 DNEeKTPOJIH3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3agau pa3nuyHbIX TUIIOB bubnmnorexa [JOK
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https://m.edsoo.ru/5a859d16

37 Permrenue 3agad pa3inyHbIX TUIIOB buGnuorexa [IOK
P https://m.edsoo.ru/5afa265d

18 Cucremaru3zanus 1 0000IICHUE 3HAHUN bubnuorexa [JOK
1o Teme "Xumuyeckue peakiuu" https://m.edsoo.ru/c161eb85

39 KonrponsHas pabora o Teme Bu6muotexa [JOK
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
[Tonoxenrne HeMeTaIOB B
[lepuoanueckoii cucTeMe XUMHUYECKHUX

40 anemenTtoB JI. V1. Menpeneesa u bubmorexa HOK

T g https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
®uU3NYECKUE CBOMCTBA HEMETAIIIIOB
AnoTponus HEMETaIOB (Ha IPUMEpe
41 KHCIIOpoJia, cephl, hocdopa u bubmmorexa [IOK
PO, Cephl, P https://m.edsoo.ru/ef92¢91¢
yriiepoa)

47 Bonopona: nonydyenue, pusndeckue u bubmmnoreka HOK
XUMHUYECKHE CBOMCTBA. ['napubl https://m.edsoo.ru/0aa8f613
["asiorensl: HAX0XIEHUE B PUPOJIE,

43 CHOCOOBI OJTyUYeHUs], PU3NYECKUE U bbmmorexa [TOK

v L https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOKCTBA
l'anorenoBonopoasl. Baxxnenmue
44 KHUCJIOPOJCOAEPKAIINE COETUHECHUS brommorexa [IOK
PoA p A https://m.edso00.ru/6b3255e6
raJIOT€HOB
JlabopaTopHble 1 IPOMBIIIIIICHHBIS

45 CIOCOOBI TOJTYYEHHUsI TaJIOTEHOB. bubmmoreka [JOK
[IpumeHeHne raJoreHoB U ux https://m.edsoo.ru/6971aca4
COEMHEHHI

46 [TpakTuueckas paborta Ne 4. Pemenue bubnmnorexa [JOK
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AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"T"anoreun!"

https://m.edsoo.ru/8b26fecd

Kucnopon: naboparopHeie u
IMPOMBIIIJICHHBIC CHOCO6LI MMOJIy4CHHA,

bu6nmoreka IIOK

47
(du3nUecCKre U XUMHUYIECKIE CBOHCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHe KUCI0poia U 030HA

bu6nmoreka IIOK
48 OKCHUIBI U TIEPOKCUIBI
s p A https://m.edsoo.ru/5¢8816a0
49 Pemrenue 3a1a4 pa3iMyHbIX THIIOB bubmorexa HOK
P https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJIE€HUE B IPUPOJIE,
50 CH§CO6H MIOJTyYCHUS ¢I))H3I1)4qec1<ne " bubmorexa HOK
v L https://m.edsoo.ru/46afae16
XAMUYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBoiopo, CyJIbOUIbI
POBOZIOPOZ, CyIbhHA https://m.eds00.ru/7¢875999
Kucnopoxaconepkamue coe qHHEHUS
52 cephl gCO6€HHF())CTI/I CBOMCTB CEpHOU bubmmorexa OK
pHl- p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
IIpakTruyeckas pabora Ne 5. Pemenue

53 SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TEME bubmorexa LHOK

" p . f'l https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHUsI
A30T: HaXOXJACHUE B IPUPOJIE,

54 CHOocoObI MOMy4YeHUs, PU3NIECKUE U bubmmoreka [JOK
XAMUYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopoacoaepxkaimye coeTuHECHUS

P P . . bubnuotexa [JOK

55 azora. OCOOEHHOCTH CBOMCTB a30THOM

KHCJIOTHI

https://m.edsoo.ru/e2965afe
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[IpumeHneHue a30Ta U €ro COEIMHEHUM.

bubnunoreka LIOK

56
ABOTHBIC yIOOpEHHS https://m.eds00.ru/129£5059
docdop: HaXOKACHUE B IPUPO/IE,

57 CHOCOOBI TOMy4YeHUS, PU3NIECKUE U bubnmnoreka HOK
XUMHYECKHEe CBOMCTBA. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

58 (1)00(1)?) c(cl)) eq)mz ue Kkucinotel. Conn bubmmorexa LIOK

P I\E KAt ' https://m.edsoo.ru/c7a2d429
bochopHOIT KHCTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocopHbie y1oOpeHHs https://m.edsoo.ru/a218070a
[IpaxTuueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTANBLHBIX 3a7a4 110 TeMe
https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coequHeHU"
VYriepoa: HaXOXACHUE B IPUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubmuoteka [IOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE
Oxcup yriaepoaa(ll), oxcu

62 e J:)y;(l\rf)) . (OJI)LHaﬂ Kicnom ueé bubmmorexa LIOK
yrIepos T https://m.edsoo.ru/dba58adf
coJu

63 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmmorexa LIOK

latp https://m.eds00.1ru/6029b609
Kpemuuii: Haxox1eHue B MPUPOJIE,
64 cr?oco61:1 oJI elfm (i)I/I3I/IEe(F:)KIfC u bubmroreia LIOK
. . https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun xpemuawusi(I1V), kpeMHueBas bubmuorexa [{OK

KHCJI0Ta, CHJIMKAThI

https://m.edsoo.ru/3170e7bl
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IIpuMeHeHne KpeMHUS U €T0

bu6nmoreka [IOK

66 coeauHennil. CTEKI0, €ro moJrydeHue, https://m.edsoo.ru/393cdacO
BHJBI CTCKIJIA https://m.edsoo.ru/5823cefb
67 Pertenue 3amay pa3siIMyuHbBIX THIIOB buGnuorexa [IOK
AaTp https://m.edso0.ru/b624{801
68 Cucremaru3anus U 0000IICHUE 3HAHUIMA bubnuorexa [{OK
o teMe "Hemeramiasr" https://m.edsoo.ru/6e864db5
69 KontponbHas paboTa mo teme bubnnoreka [JOK
"Hemeramnbr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaToOB KOHTPOJIbHOM bubmmorexa [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edso0.ru/2b7¢9510
IlonoxeHue MeTanIoB B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
71 n11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa HOK
) P https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
OO6mue guznueckre CBOMCTBA
72 MeTaJuIoB. IIpuMeHeHne MeTaIOB B bubmmorexa OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuaBsl MetasuioB. Kopposust bubnnorexa [JOK
METAIJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3iin4HbIX THIIOB bubnnorexa [IOK
AaTp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN PSIT HAIPSOKEHUI
75 MeTaJ'IJI'jOB OO6mmume cnoiolilim n(l)jn €HUS bubmorexa LHOK
- ot ya https://m.edsoo.ru/94eb377a
METAJJIOB
76 OOm1ast xapakTepucTHKa MeTayioB [A- bu6muoreka [JOK

rpynnsl Ileprnoanueckoil cucteMsl

https://m.edsoo.ru/e12¢26b3
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XUMHUYECKUX IeMEeHTOB. Hatpuii u
KaJIMii: mojrydeHue, pusnueckue u
XMMHMYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COCIMHEHUN

OO6mmas xapakrepucTuka MetamioB [1A-
rpynusl [leppoaudyeckoi cucTemMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bubnunorexa LIOK

77 .
KaJbIUi: oTy4YeHue, Gusndeckue u https://m.edsoo.ru/7¢3e49c0
XUMHUYECKHUE CBOWCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUI

78 JKEcTKOoCTh BOJKI U CIIOCOORI €€ bubnunoreka LIOK
yYCTpaHEHHUs https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIony4deHue, GU3NIEeCKHE U bubnnorexa [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHECHHE https://m.edsoo.ru/0e79b266
AmMdoTepHbIe CBOICTBA OKCHIA U

20 TUAPOKCH/IA aJTFOMHUHUS, bu6nmorexa LIOK
THAPOKCOKOMIUIEKCHI AIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3aiay pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue

bubmmoteka IIOK

82 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME

" " https://m.edsoo.ru/27a4af43
MeTtasiel TJIaBHBIX TTOATPYTIIT

OO01mas xapakTepucTUKa METaIOB

23 no6ouHbIX noarpynn (b-rpymnm) bubmuoreka [IOK
[Tepuonnueckoit CUCTEMbI XUMHUYECKHX https://m.edso00.ru/610d7431
3JIEMEHTOB

84 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bu6nunorexa LIOK

Xpoma U €ro COCﬂHHCHHﬁ, nx

https://m.eds00.ru/9911bef3
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IIPUMEHEHHE

Baxuerive coeMHEHUs Maprasiia.

85 Ilepmanranar xamus, €ro bubnmorexa LHOK
p g https://m.eds00.ru/039d69c8
OKHCJIUTEILHEIE CBOIICTBA
duznyeckre 1 XUMHUECKHE CBOIICTBA
86 JKeJes3a u ero coequaenuii. Ilomyuenue Bubmaorexa ITOK
’ Y1 https://m.edsoo.ru/1b7{8741
Y IPUMEHEHHE CIIJIaBOB JKelie3a
dusnueckue U XUMHUYECKHE CBOMCTBA
87 MEIU U €€ COeTUHEHUN, NX buGnuorexa [IOK
’ https://m.edso0o.ru/2bc0f954
MIPUMCHCHHE
dusnueckue U XUMUYECKHIE CBOMCTBA
28 IIMHKA U €r0 COEAUHEHHUN, UX bubnunoreka LIOK
MpUMEHEHHUE. | UAPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTnueckas padora Ne 8. Pemenue
bu6nmorexa LIOK
89 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352¢ea
Mertaiabl TOOOYHBIX MOATPYII
90 Permrenue 3amay pa3siInyHbBIX THUIIOB bubnmorexa [IOK
p https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATHU3aI1s
91 M3Y4EHHOTO MaTepraia o TeMe bubmorexa LHOK
" yi " p https://m.edsoo.ru/e91fe975
MeTtamibl
bubnunorexa LIOK
92 Hrorosas KoHTpOabHas paboTa
p p https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3ynbTaToB KOHTPOJIbHOMN bubmuoreka [IOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
04 Poabs xumum B oOecrieueHUN but6mmoreka [IOK

YCTOIZQHBOFO Pa3BUTHA YCIIOBCUYCCTBA.

https://m.edsoo.ru/080fe 10
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IlonsTue o HAayY4YHBIX MCTOOax
Hucciacag0BaHus BEIIECTB

HaquBIG IMPUHOMUIIBI OPraHu3aluu

95 XMMHYECKOTO IMPOU3BOICTBA. 1 bubnmnoreka HOK
[TpoMbIeHHbIe CTIOCOOBI TOTYYCHHS https://m.edsoo.ru/2e45a44f
BaXKHEUIIINX BEIIECTB
XUMUYECKOE 3arpsi3HEHUE

96 OK aroliei cpeabl U ero 1 bubmmorexa LOK

PYRAIOMIEH Ched https://m.edsoo.rw/9f1 1bf51
MOCHEICTBUSA

97 XuMUS ¥ 3I0pOBbE YETOBEKA. 1 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721

08 Xumus nuny. Pons Xumuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON O€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocMmeTrnueckue u napproMepHbie 1 bubnnoreka [JOK
cpeacTBa. beiToBas XuMust https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTEINLCTBE. BakHeliue

100 CTPOUTEIILHBIE U KOHCTPYKIIMOHHBIC 1 bubnuorexa [IOK

p PYyKIL https://m.eds00.ru/61e69003
Marepuabl
X¥UMHSA B CEIILCKOM XO3SHUCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbIE 1 bubmmorexa OK
p p https://m.edsoo.ru/fd39587d
ynoopeHus

102 CucreMaruzanys 1 0000IIeHEe 3HAHNI | but6mmorekxa [IOK

10 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIKHOYACT:

OCHOBOIIOJIATAIOIINE TOHATHSA (XMMHUYECKHH 3JIEMEHT, aTOM, H30TOIHI,
AIIEKTPOHHAs 000JIOUKA aTOMa, §-, P-, d-3IIEKTPOHHBIE OPOUTAIIH aTOMOB,
OCHOBHOE€ M BO30YXAEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BAJICHTHOCTb, AIIEKTPOOTPUIIATEILHOCTD, CTETIeHb OKHCIICHHS,
XMMHUYECKas CBs3b (O- M T-CBSI3b, KpaTHBIC CBS3W), THOPHIM3ALUS
aTOMHBIX oOpOuTaneil, KpUcCTaJUIMuecKas pemeéTKa, MOJb, MOJSpHas
Macca, MOJSIpHBIA O00BEM, MOJNSpHAs KOHIICHTpPAILUS, PaCTBOPHI
(MCTHHHBIE, NUCIIEPCHBIE CHCTEMbI), KPHCTAJUIOTUAPATHI, YIIIEPOIHBIN
ckeneT, (YHKIMOHANbHAs TpyNNa, paauKal, U30Mepbl, CTPYKTypHas
¢dopmyna,  uzoMepuss  (CTpyKTypHas,  TreomeTpuyeckas  (Iuc-,
TPaHCU30MEPHsI), TOMOJIOTHUECKHH psil, TOMOJIOTH, YTJIEBOIOPOIHI,
KHUCJIOPOA- U a30TCOJAepKalle COEAMHEHUsS, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (YIIeBOIbI, JKUPbI, OCIKH), MOHOMED, TOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHNYECKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’ILHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 3K30- H
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'€TepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AIIEKTPOJIUTHI, HEITEKTPOIHUTHI,
ANIEKTPOIUTHYECKAsT TUCCOIMAINS, CTEIIEHb JUCCOLUAIINH, OKUCIUTEb,
BOCCTAHOBHTENb, DJEKTPOJIU3, CKOPOCTh XUMHUYECKOW PEaKInH,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPHUS XUMHYECKOTO CTPOCHHUS OPTraHUYECKUX
Bemects A.M. bytnepoBa, Teopusi 3IEKTPOJUTUUYECKON TUCCOLMALUU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIeKAIlUEe B OCHOBE MOHUMAHMS NMPUYMHHOCTH U CHCTEMHOCTHU
XAMHYECKUX SBJIECHUW, COBPEMEHHBIE INPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTABICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




1.4

IMPOTCKAHUA, O XUMHUUYCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAX

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBE, IOJIYYEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YECJI0BCKa

1.5

2.1

o0IIMe HaydHbIC TPUHIMITBI XUMHUYECKOTO MPOU3BOJCTBA (HAa MpHUMEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, MeETaHOoJa, IMepepaboTKu
HedTH)

CpopMUpOBaHHOCTH YMEHHH BBISBIISTH:

XAapaKTCPHBIC  ITIPU3HAKK W  B3aUMOCBA3b  HU3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IPU OIIMCAHHUKU CTPOCHUSA H

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHUSIMH H MNpeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOT'O €AUHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIb30BATh!:

HAaMMCHOBAHHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COrO3a
TGOpeTHqCCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUux H

HCEOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJieHUS (POpMyJ HEOpPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTEpUU [T KITacCU(PUKAIINK U3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4CCKUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEUIECTB,
TErIOBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTeNeHEed OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTanﬂsaTopa)

ChopMupOBaHHOCTb YMEHMsI XapaKTEPU30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXIAEHHOM COCTOSIHUM) ¥ HOHOB
XUMHUUYECKUX 1eMeHTOB | — 4 nepuonos [leproauueckoit cucremsl J[.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIIOJIb3YS MTOHSTHUSA S-, -,

d->NIeKTpOHHBIE OPOUTAIIN, YHEPTETUUECKHE YPOBHHU




ChopMupoBaHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuojiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IUYHbIX THUIOB; IOJHBIE M COKpAIIEHHbBIE
ypaBHEHUS peaKkuii HOHHOTO 0OMeHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX
9TH PEaKIUU UAYT J0 KOHIIA

peakuuii THUAPONIU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX MNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKIII/IOHHOI\/JI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CBH3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
ATOMOB B MOJICKYJIAX, a@ TAKIKEC OT 0coOeHHOCTEH peain3an pas3JIMIHbIX

MEXaHNU3MOB IPOTEKAHUS PEeaKIUi

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymmnamM CoOeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CIUPTHI, (HEHOIBI, aAlIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CIOXHBIE 3(QUPHI, KHUPBI, YIIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHS TIPOBOJIUTH PACUETHI MO XHUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIh30BAHHEM

(bl/ISI/IquKI/IX BCJINYHUH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoaAyKTa pCakuuu, €CiIn OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUAC pacTBOpaA C OHpGI{CJ’IéHHOﬁ MacCOBOM

J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MacCOBOH WM O0BEMHOM J10JTH, BBIX0/1a TPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (eKTa peakiui

10.4

00BEMHEBIX OTHOIIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKOH (POpMyIIbl BeliecTBa




11

12

Biagenue cucremMoil 3HaHUMM O METOAAX HAYYHOI'O IIO3HAHHUS SIBJICHUM
IIPUPO/IbI, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSITh
9TH 3HAHUS NPU SKCIEPUMEHTAIBHOM HCCIEJI0BAaHUM BEIIECTB M IS
OOBSICHEHUS] XUMHUYECKUX SBJICHHMH, MMEIOUIMX MECTO B IPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHHUS NPUMEHATH (WCIOJB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3MPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IPUHATUS

IPaMOTHBIX pEILIEHU PoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyUeHHE W H3YYCHUE CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM MPaBUII
Oe3omacHoro  oOpamieHus C  BemlecTBaMH M J1a0OpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATh IIEJIM HCCIIEOBAHNUS;, TIPEICTABIATh B
pasnuuHON (opMe pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET n
JpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IOCTaBJIEHHOM

yueOHOI 3aaueit

ChopMupoBaHHOCT ~ yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBATh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTesid IpeAesIbHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TIOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS U IPEAOTBPAILLECHUS UX BPEAHOTO BO3JICUCTBHUS Ha OPTaHU3M

YCJIOBCKaA




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB TI0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUICCKUX YPOBHEH aToMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe OJICKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoamyeckoro 3akona .M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHIUX OKCUIA0B U TUAPOKCUIOB

1.3

BanentHocts. DnektpoorpuniarenbHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBsa3u (KOBaJeHTHAs, MOHHAsS, METANTHYECKAst, BOJOPOIHAs)
1 MeXaHu3MbI e€ oOpa3zoBaHus. MexXMONeKyIsIpHbIe B3auMoeiicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPHUCTAUIMYECKUX

pemmérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHUYECKON ¥ OpraHN4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MACChl BELLIECTB

CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TennoBsie a3 dekTh XUMUYECKUX peakiuil. TepMoxumuueckue ypaBHEeHUs

1.8

OObpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

OnektponuTrueckas aucconnanus. CuiapHble W cinadbie daekTposuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
Jucconmanuu. Peakiyn HOHHOTo oOMeHa

I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
pacTBopa

CriocoObI BeIpasKEHUsI KOHIIEHTPALIMK PACTBOPOB: MAacCOBasi A0JS PaCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllieHHble ©  HEHACHIIIEHHbIE

pacTBOpBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC PpEaKkIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

pa3HbIM 3HaYeHHEeM pH. MeToabl a1eKTpoHHOTO OanaHca




1.13

DJIEKTPOJIU3 PaCTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

23

24

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHUs) M HX  COCOUHEHHH  (OKCHIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

#HHPartH## 1 nenTruKanus HEOPraHMIECKUX coeMHeHN. KadecTBeHHbBIE

PCaKkuu Ha HECOPraHNMYCCKUC BCUICCTBA U NOHLBL

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHbBIE TIOJIOXKEHHUSI TEOPUUM XUMHUYECKOIO CTPOECHMUSI OPraHMYECKUX
coequHeHnit A.M. bytnepoBa. YriuepoaHblil CKEJIET OpraHU4EeCKONH MOJIEKYJIBI.
KpaTtHOCTh XMMHYECKOH CBS3M. S- M P-CBA3M. sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTasneii aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble 3 dEKTs

3aMECTUTEIIEN

3.3

34

3.5

[IpencraBnenne o kiaccuUKalMM OpraHUYECKHX BemecTB. HomeHnkiaTypa
OpPraHMYECKUX COENUWHEHUHN (cucTemMarudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaKHEHIITHX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieoduse u snexrpoduie. [Ipauio MapkoBaukosa. [Ipasuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHpl. XMMHUYECKHE CBOMCTBA: PEAKIIMM MPUCOCAMHEHUS (TajJoreHHpOBaHUE,
TUIPUPOBAHUE, TUIAPOTrAJOT€HUPOBAHUE, TUApATallUs), TOPEHUs, OKUCIEHUS U
nonuMepu3any. IIpoMbIlUIeHHBIE H  J1a0OpaTOpHBIE CIIOCOOBI  MOTyYCHHS

AJIKCHOB

3.7

AnkanveHsl. XHMMHUUYECKHE CBOMCTBA QIKAJUEHOB: PEaKUUU TMPUCOCAUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojumepusauuu. [lomyuenue




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAHUE, THIPATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOWCTBa O€H30Jla: peaKkUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oa.
Oco0eHHOCTH XMMHMYECKHX CBOMCTB crupona. [lonummepusanus cTHpoIa.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS  HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOre€HOBOAOPOJAMH  Kak  CIOcO0  IOJIydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakius ropeHus.
[Tonyyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYeCKHEe CBOMCTBA NpCACIIBHBIX AJIbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE PEAKIMM HAa KapOOHWUJIBHYIO TpyHny (peakuus «cepedOpsHOro
3epKanay, B3aumoaencTeue ¢ ruapokcuaom menu (II). IMomyuenue nmpenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalys ameTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTH PE€aKIM OKUCIICHUS allCTOHA

KapOoHoBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AIbJAETUI0B. BrIciiue mpeneibHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3IPUPOB B
MUIIEBOH M TMap(IOMEPHONW NPOMBIIUICHHOCTH. JKUpPBI Kak CJIOXKHBIE 3(PUpHI
TJIMIEpUHa ¥ BBICIIUMX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWCTBA IKHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [HMIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOWCTBA TJIIOKO3BI: PEAKIUH C Yy4YaCTHEM CIHUPTOBBIX H




3.16

3.17

QJIBJICTUIHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4YECHUE B KU3HEAEATECIILHOCTU OpraHu3Ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAwOIIMe Aucaxapuabl. [maposns
nucaxapuioB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHe MakpOMOJIEKYI
KpaxMaya, IJIMKOreHa U uLemnono3bl. dusnyeckue CBOMCTBA Kpaxmala u
LEJII0NIO3bl. XMMHUYECKHE CBOMCTBA KpaxMaua: TUApPOIU3, KadeCTBEHHAs
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEIUIHOJIO3bl: TUAPOJIM3, MOIy4YEHHUE
3¢pupoB nemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak MPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

AMUHOKHUCIOTBI M O€NKH. AMHUHOKHUCIOTHI Kak amQoTepHble OpPTraHUYeCKUe
coequHeHUsi. OCHOBHBIC aMHHOKHCIIOTHI, OOpasyromiue OelKu. XHUMHUYECKUE
CBOMCTBa OCJIKOB: THAPOJIH3, JACHATypalus, KaueCTBEHHbIC (I[BETHBIE) pEaKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
cTpoeHHus: MouyieKyd. OCHOBHBIE CIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alMi U TMOoJUKOHAeHcanun. Knaccudukanus

BOJIOKOH

HiHParfH## nenTduKanus opraHMuecKux coeAMHeHui. Perenne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKIY KilacCaMU OPraHNn4YC€CKUX Coe)II/IHeHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM >xu3HU. [IpaBunma Oe3zomacHOM paboOThl C €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

43

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOTHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

WCTOYHUKHU YTIICBOJIOPOIOB)

XUMUA U IKOJOTUsl. XUMHUECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpelbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MoYBbl, arMocdepsl, GIopsl U GayHBl OT
XUMHYEeCKoro 3arpsisHeHus. IIpobimema OTX0JOB M MOOOYHBIX MPOIYKTOB.

AHLTepHaTI/IBHLIe HNCTOYHHKHU SHCPIruu

4.4

OGH_II/IG NPpCACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XHUMHUYCCKHUX




5.1

BEIIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  metauryprus.  CTEKJI0 W CWIMKaTHas  MPOMBIIUICHHOCTb.
[IpombiiieHHass  opranmyeckas  xumusa.  CeIpp€ i1 OpPraHUYECKOn

MIPOMBIIIIICHHOCTH
HH#Par##H# Tunbl pacy€THBIX 3a/1a4

###Par###PacuéTel Macchl BelecTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCE WJIM 00BbEMY OJIHOTO U3 YYACTBYIOIIUX B PEaKLIUU

BCIICCTB

52

#H#HPar##PacuéTel TeroBoro 3G QexTa peakuun

53

HiHPar#H##Pacu€Tel 00BEMHBIX OTHOLLIEHUH ra30B IPU XMMHUECKUX PEAKLIUAX

54

#H#HPar##Pacuérel Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOIYKTOB

pC€aKluu, €CJIM OAHO U3 BCHICCTB JJaHO B H30BITKE (I/IMeeT HpI/IMeCI/I)

5.5

#HH#HPar###PacuéTel MaccOBOM MM 0OBEMHOI TOJTM BBIXO/1a IPOIYKTA PEAKIIHH

OT TCOPCTUYCCKH BO3MOKHOI'O

5.6

5.7

5.8

#H#HPar##Pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOIYKTA PEAKIIHH,
€CJIM OJTHO M3 BELIECTB JaHO B BUJIE PAaCTBOpA C OIPEeeTIEHHON MacCOBOM J0IIeH
pPacTBOPEHHOIO BELIECTBA

HHHParf#H#Pacu€Thl ¢ MCTIOIB30BAaHUEM ITOHATUI «MACCOBast 10JIs1», «MOJIIpHAst
KOHIICHTPALIUS», «PACTBOPUMOCTB)

#H#HPar#Ht#HaxoxieHre MOJIEKyIIpHOM (hOpMyJITBl OPraHUYECKOro BELIeCTBa MO
€ro MIOTHOCTU M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIUX B €0 COCTaB, UJIH 110

MIPOYKTaM CTOPAaHUS




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

[Ty3akoB C.A, Mamnuna H.B., ITonkoB B.A. Xumus 10 knacc. AkunonepHoe
obmectBo M3znarensctBo "[IpocBemenne"
ITyzakoB C.A, Mamnuna H.B., [Tonkos B.A. Xumus 11 kmacc. AkiimonepHoe

obmectBo M3znarensctBo "[IpocBemienne”

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

bapeimosa U.B. Xumus 10-11 knacceel. Yriny6néunsiii ypoBenb. Paboune
porpamMmsl peameTHas JuHus yueoOHukoB [ly3zakoa C.A, Mamnunoit H.B.,
[TonikoBa B.A. U3narensctBo "[IpocBemenue”

ITy3akoB C.A, ITonkoB B.A. COopHUK 33124 ¥ yripakHeHui no xumun 10-11
KJ1acc yriayOnaEHHBIN ypoBeHb. AKIIMOHEPHOE 0011ecTBO M31aTenbcTBO

"IIpocBeiienue"

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET
bu6mmoreka IJOK

Poccuiickast 35ieKTpoHHAas 1IKOIa






