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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeaHETro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroOCyIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XuUMHUs» B 00pa3oBaTelbHbIX opranuzanusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNoXkeHul «Ctparerun pa3BUTHS BocnouTaHud B Poccuiickoil
Oepnepanuu Ha niepuoj 10 2025 ropa» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIYOJIEHHOTO H3Y4YEHHUs 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yuenue mpeamera, pealm3yeMo€ B YCIOBUAX JU(DPEepeHLnpOBAHHOTO,
npoduibHOro OOy4YeHHs, MpU3BAaHO OOecneunTh O0O0IEe00pa30BATEIBbHYI0 U
OOLIEKYNbTYPHYIO TIOATOTOBKY BBIMYCKHHKOB IIKOJbI, HEOOXOAUMYIO JUIS
aJlanTaiyuy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU OOy4YeHHUs B OpraHH3alusix MnpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCS] OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B nporpamme mno XMMHM Ha3HauY€HHE MNpeaMera «XHUMHUSD IOJTy4YaeT
NOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBIICHHOCTH ILIeJIeH, CcolepkKaHus,
pe3yNbTaToB OOydYeHHsI M TpeOOBaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSEMbIE MPOrpaMMOil Mo
XUMUHU (QYHKIHH:

e uH(pOPMALMOHHO-METOAUYECKAs, peajau3anusi KOTOpoll oOecreuynBaer
NOJlyY€HUE NPEJCTaBICHUS O LENsIX, COJAEp)KaHUM, OOLIell crpareruu
oOy4eHMsI, BOCITUTaHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO Npoduis;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHNE: NPHUHLMIIOB CTPYKTYpPUPOBAHUS W MOCIIEI0BATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH O00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0y4yarolmuxcs B
pamMKax MTOTOBOM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yrinyOGn€HHOTO U3yYeHUS! XUMUU:
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e YCTaHABIMBAaE€T WHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIST W3YYEHUsS B paMKaX OTICHBHBIX MNpoduiIei, mIpemycMaTpuBaeT
pacnpenesNeHue M CTPYKTYpPHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUISl UBYUYEHUSI OTJICTbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO IOCIEI0BATEIbHOCTh H3Y4YEHUSA Yy4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e J1aéT METOJMYECKYIO MHTEPIIPETALNIO LEJEH U 3a/lad U3YUYEHHUs MpeIMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero o0Opa3oBaHUs, COACPKATCIBHOU XapaKTEPUCTUKHU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30BaTelIbHOM
MIPOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), @ TaKXKe C y4€TOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENbHBIX JEUCTBUH  OOydYaromierocsi IO OCBOCHUIO
coJiep KaHus peIMeTa.

[Io BceM Ha3BaHHBIM MO3UIUSM B MPOrpaMMe MO XUMHH IMPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIONICH COJIEep KaHUsl y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BHIOOpa €ro BapUAaTUBHOM COCTaBJISIONIEH,
KOTOpasi JI0JKHA OMpPEAEIAThCS B COOTBETCTBUM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yUueHusl.

B coorBerctBHM € KoHOenryainbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUHU TIPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEW B CHUCTEME
nudpepeHIupoBaHHOTO OOyYEHMsI Ha ypPOBHE CpEIHEro OOIIero oOpa3oBaHUSs
XUMHUS Ha YpPOBHE YINIYOJIEHHOTO W3Y4YCHHUS HaNpaBJIeH Ha pean3aIuio
MPEEMCTBEHHOCTH €  MOCJEAYIOIIMM  OTaloM  MOJYYeHUS  XHMHUYECKOTO
oOpa3oBaHUsI B paMKaX M3Y4YEHHUs CIEHHUAIBHBIX €CTECTBCHHO-HAYYHBIX U
XUMHUUYECKUX JUCIUIUIMH B By3aX U OPTaHU3AIMAX CPEIHETO MpOo(ecCHoHaILHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEUMYIIIECTBEHHO Ha paclIMpeHue W  yriayOJeHue TEOpeTUYECKOW U
MPAKTUYECKON MOJTOTOBKUA OOYYarOIIUXCs, BRIOPABIIMX OMNpPEaeIEHHbIN MPOodUib
oOy4eHHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3anusx nmpodeccruonansHoro 00pasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
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U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKXKE Ha pEIHICHHE 3a]a4y
BOCIIUTAHUSA U COLMAIBHOTO PA3BUTHS OOydarommxcs, Ha (GpopMHpOBaHUE Yy HHUX
OOIIEUHTEIUIEKTYAIbHBIX YMEHUHN, YMEHUU palMoHAIM3alUd y4eOHOTO TpyAa H
O0OOLIEHHBIX  CIIOCOOOB  JESATENBHOCTH, HUMEIOUIMX  MEXIUCUUIUIMHAPHBIN,
HAANpPEAMETHBII XapakTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOJIEHHOTO H3y4YEHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuueckas xumus». [lpu onpezneneHun noaxonoB K oTOOpY U CTPYKTYpHOMH
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOrpaMME IO XHUMHUHU 33 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJa&HHOTO
YPOBHEHN U3YUYEHHUS IIPEIMETA.

OcHoBy cogepxkaHusd KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYeCcKass XHMHS» COCTABISIET COBOKYIHOCTh IPEIMETHBIX 3HAHWM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHWIM MOJy4YaeT ONpeaeiIEHHOE TEOPETHUECKOE OMNOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTUYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YPOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOXXHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
MPEACTABICHU O CTPOCHUM BELIECTBA, XMMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
NPOTEKaHUS PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoandeckoro 3akoHa u Ilepuoanueckou
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOCHUU aToMa. XHMHYECKas CBS3b
OOBSACHSAETCS C TOYKH 3PEHUS] IHEPreTUUECKUX U3MEHEHUI NpH €€ 00pa3oBaHUU U
pa3pyllieHuH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUIIOB  peakuud  JOMOJHSAeTCs  (opMHpOBaHMEM  IPEACTaBICHUM 00
IEKTPOXUMHUYECKUX MPOIECCaX U 3JEKTPOJIU3€E PACIIABOB U PACTBOPOB BELLECTB.
B kypce opraHmyeckoil XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONpocaM 00 3JEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB ONpPEaeIEHHOTO poduis (TIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUN K oOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbIE IIpeaMeThl. Tak, Hanpumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro nmpodusis 60bInoe
3HaYeHHe OyayT MMETh 3JEMEHThl yueOHOro Marepuaina mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllyyae akLeHT OyJeT caenaH Ha OOIIHOCTh
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METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsE Teopusi (MOJEKYJspHas Teopusi B (U3HUKE), 3aKOHBI COXpAHEHUS
MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KIACCOB XUMHKO-
ouonornueckoro npoduis OONBLINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IPUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIUAbI, OENKH, YIJIEBOJbl, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipm 3ToM 3HaHWA O COCTaBE M CBOMCTBAX NPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHHs OCHOB HAayyHOTO MHPOBO33PEHUS, OCBOCHUS
OOLIEHAYyYHBIX METOJOB MIO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI HM3y4YeHHE NpeaMera «XUMHUs» Ha yriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayuyHblE MpeaMeThl», «Martemaruka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydyenun y4yeOHOro mpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
TaK)Xe, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MepBOCTENIEHHON 3HAYUMOCTH SIBISIeTCS (POPMHPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE H3YYEHHUS IMpeAMeTa Mpearonaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (dopMupoBaHHME MPEACTABICHUI: O MaTepHaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUN NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJOBEYECTBA: B  pEHIEHUH  MpoljeM
HKOJIOTUYECKOM, SPHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCreYeHnr palMOHaIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MIPUPOHOM CpeIe;

e OCBOCHME CHCTEMBI 3HAHHW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIaMEHTATbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
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CTPOCHUHM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAHUSI XUMHUYECKUX PEAKIUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMax, 00 00mMX
HAY4YHBIX MIPUHIUIIAX XUMHUYECKOTO MPOU3BO/ICTBA;
dbopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO ITOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN UIsI OOBSICHCHHUS
KIIFOYEBBIX MJIEHM M MpoOJIeM COBPEMEHHOM XHUMHH, JJI1 OOBSCHCHHS U
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAMOTHOTO peIIeHUs MPo0JieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a ¥ OIICHKH C ITO3UIINH DKOJIOTHYSCKON 0€30MaCHOCTH MOCIIEICTBUM
OBITOBOMI M MPOU3BOACTBEHHOHN JI€ATEIbHOCTH YEJOBEKAa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIB30BAaHUEM U  IepepaboTKOM
BCIIIECTB;
yriyOJieHue  MPEJACTaBICHUHW O  HAayyHbIX  METOJaX  IO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHHUS] YMEHHU OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHUS XWMHYECKHX SBJICHHUH, HMCIOIIHX MECTO B
MIPUPOJIE, B MPAKTUYECKON JIEATEIBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B mnnane peanuzanuy NepBOOYEPETHBIX BOCHHUTATEIbHBIX U Pa3BUBAIOIIMX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEero oOIiero o0pa3oBaHUs MPU HU3YUYCHUHU
npeaMera «XuUMHUS» Ha  YIIYOJIEHHOM YpOBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TaKue LU U 3a4a4H, KakK:

BOCMIUTaHUWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN MPHUPOJIBHI,
YBAXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKJIATHBIX HCCIICTOBAHUNA B XWMHH, (DOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHUBAIMM K OOYYEHHWIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTAaHWIO  HAa  OCHOBE  YCBOCHHUS
o0111eueI0OBEYECKUX IIEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILICKTYAIbHBIX M TBOPUYCCKUX
crocoOHOCTEeM oOyuaronuxcsi, (QopMHpOBaHUE Y HHUX CO3HATEIBHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KakK
YCIIOBHUIO YCTIEIITHON MPOo(decCHOHATBLHON U 00IEeCTBEHHOW NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpoBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTMYECKOMN AEATEIIbHOCTH.
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O6HICC YUCJIO 4aCoB, HpeI[YCMOTpeHHBIX JJIA I/I3y‘-IeHI/I$I XUMHH HA er'IY6J'IeHHOM
YpOBHE cpeaHero oobiiero oOpazoBaHusi, coctaBiser 204 yacoB: B 10 kmacce —

102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIeI0).
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COJEPXKXAHUE OBYUEHUA
10 KJTACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHM.

DJEeKTPOHHOE CTPOEHHWE aToMa YriepoAa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3AMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIM). THUIBl MEepeKpbIBaHUS AaTOMHBIX OpOWTaneil, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
opraHudeckux BemiecTB. [loHsTHE O CBOOOJHOM paaukaie, Hykieopuie Hu
anexkTpodue.

Teopuss cTpoeHMsI oOpraHudyeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE MIPE/ICTABIIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble W  CTPYKTypHbIE  (OPMYJIBL.
CtpykTypHble GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl H30MEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3PGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUMN (MHIYKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenre o kiaccudukanuu opranudeckux BemiectB. [lonsTue o
dbynkunonanasHoOM rpymme. ['omonorus. ["'omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKnaTypa opranudeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJEJIBHBIX ITPEACTABUTEIICH.

OcoOeHHOCTH W KJIacCHU(UKAIUSI OpraHUYecKux peakuuil. OKUCIUTEBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX MPEBpalllCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENIeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanbl. ['omosiorudeckuil psii ankaHoB, oOias popMmysia, HOMEHKIATypa 1
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SP°-
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rudpuan3aiys aTOMHBIX opOuTanei yriaepoaa, -cBs3b. DU3NUYECKHE CBOWMCTBA
AJIKaHOB.

XHWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUUH 3aMELICHUs, H30MEpHU3aluH,
JNETUIPUPOBaHUS, UKIN3AINY, IMPOJIN3a, KPEKUHIa, ropenus. [Ipeacrasnenue o
MEXaHU3ME PeaKIMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOIyYeHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XMMHMUYECKHUX CBOMICTB MalbIX (LMKIONpPONAaH, IUKIOOyTaH) u
OOBIYHBIX (IIMKJIONEHTaH, LUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
IIPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMonornueckuii psiji aakeHoB, oOmias GopMyra, HOMEHKIIATYpa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN —QIKEHOB, Sp*-
ruOpuan3anmsi aTOMHBIX opOuTaneil yriepona, 6- U m-CBA3U. CTPyKTypHas U
reoMerpudeckas (muc-TpaHc-) wuzoMepuss. Dusnyeckne CBOMCTBA  AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMH MPUCOEANHEHUS, 3aMEIEHUs B O-MOJOKEHUE
IIpU JBOMHOM CBSI3M, MOJMMeEpH3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOTyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyauposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanusa
COMNpPSKEHHBIX JUEHOB. CrioCOOBI MOJIyYEHHUsI U MPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ ajJKHHOB, Sp-
ruOpuau3anys aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aIKUHOB.
XYWMHYECKME  CBOWCTBA:  pEaKUMH  OPUCOCIUMHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHILIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBs3b. CTIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omMojoruueckuil psifi apeHoB,
oOmasi popMyIa, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHEe MOJeKynbl OeH3ona. dusmyeckue CBOMCTBA apeHOB. XHMHYECKUE
CBOICTBa OE€H30J1a U €r0 TOMOJIOTOB: PEaKMU 3aMelIeHHs B OEH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBmeHne 00 OPUEHTUPYIOUIEM JICUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe aJKWIbHBIX PATUKaJIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- M HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
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XUMHUUYECKUX CBOUCTB cTupoia. [Tomumepuzanus ctupona. CriocoObl MOTyYeHUs U
MPUMEHEHUE apOMATUYECKUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
Kamennslif yrosib u npoayKTsl ero nepepadorku. CrocoOsl nepepaboTku HePTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIM3.
[TpomykThl mepepabOTKu HEDTH, MX TPUMEHEHNE B POMBIIIIIICHHOCTH U B OBITY.

['eHeTryeckas CBsI3b MEXIY Pa3IMUHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
aMuHOrpymniy. JleiicTBue Ha TraJOor€HNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENound. B3auMoaelcTBUE MUTAIOTCHAIIKAHOB C MAarHue€M M LIMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHECHUX. Hcnons3oBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TIPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUsS BEIIECTB W HMX IPEBPAILCHUII:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOJAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yriieBOJAOPOAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHBIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJY4YEHUE HDTWICHA U
M3YUYEHHUE €ro CBOMCTB, O3HAKOMJIEHHE C KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIACTMAcC, KayuyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YIJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamue opranHndecKue coeJMHeHH.

[Ipenenvubie ogHOaTOMHBIE CcrnUpThl. CTpoeHUE MOJIEKYNl (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonoruveckud pdana, obmas Qopmyna, H30Mepus,
HOMEHKJIaTypa u  kiaccupukamus. Dusmdyeckue CBOWCTBA  MPEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIOUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIUM 3aMEIICHUs, JerujpaTallud, OKHCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH W  HEOPraHMYEeCKHMH  KHUCJOTaMH.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. JlelicTBUE 3TaHOJIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl TOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: pEaKlUM 3aMEIICHHUs, B3aUMOICHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHUCIOTAMH, KayeCTBEHHAas peaklusi Ha MHOTOATOMHBIE



JenaprameHT obpasoBannst AxMuHuCcTpanuy r. ExatepunOypra
MyHHLHNAIbHOE aBTOHOMHOE 00111c06pa3oBaTeNbHOE yIpekIeHHE CpeHsit 06IecobpasoBaTenbHas mkona Ne 36 nm. MLIL. OmuHuosa
620078, . Exatepuntypr, yn. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru
cnuptel. [IpencraBieHne o MexaHU3ME pPEAKIMN HYKICO(PUIBLHOTO 3aMelleHusI.
JlefictBue Ha opraHu3Mm 4esnoBeka. C(CrnocoObl MOJMYyYEeHHs U T[PUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CTpoeHHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIBI U
oenzosibHOTO sipa. Pusnueckue cBoilcTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Osl osryueHus: U npuMeHenue gperomna. GenondopmanpaeruaHas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dopMyna, uzomepuss U HOMEHKIaTypa. Du3Mueckue CBOWCTBA albIETUIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  QIBACTHAOB M  KETOHOB:  PEAKLIHH
npucoeauHeHns. OKUCIEHNE albIeru0B, KAYECTBEHHBIE PEAKIIUN HA aJIbICTUIBI.
Crioco0b!I oJTyueHus: ¥ MPUMEHEHHUE albAETUA0B U KETOHOB.

OHOOCHOBHBIE IPE/ENIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30Mepus u HoMeHKIaTypa. Pu3ndeckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEACIBbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKAMM, PEAKUUU C YYaCTHUEM YIJIEBOJOPOIHOIO paJMKaa.
OcoOEHHOCTH CBOWCTB MYypaBbUHOM KHUCHOTHL. [loHSATHE O TPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX M aPOMATHUECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIOT, THIPOKCUKapOOHOBBIX KuCHOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONEeH08as KUCIIOThl. CriocoObl OJyYeHUs! M IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psin, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NYECKUE W XUMHUYECKHUE CBOWMCTBA: THAPOJIW3 B KHUCIOW H
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenne, pU3NIECKUE U XUMUYECKHE CBOICTBA XKHUPOB: THIPOJIN3 B
KHUCJION U 11enoyHor cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIIMX OCTATKU
HETpPEAETbHBIX JKUPHBIX KUCIOT. JKupel B IpupoIe.

MBpb11a Kak COJIM BBICIIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yrieBonoB. Knaccudukanus yriaeBonoB (MOHO-, AH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBONCTBAa U HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJTIFOKO3bI: PEAKIIUH C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
IpyMI, CIUPTOBOE MU MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAQYECHUE B KU3HEACATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, ManbTO3a U
JaKkTo3a. BoccTaHaBnMBaOIMME U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. [ uaponus
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nucaxapuioB. Haxoxnenue B nmpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
NIMKOT€H M 1eiumofio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmala, TIJIMKOTeHa U
LEJUTI0N03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M LEJUIIOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs peakuus ¢ HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUIFOJIO3BbI: TUIPOJIN3, MOJyYeHUE >PUpoB LeU0a03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBII IENK).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX IPEBPALLICHUN:
PacTBOPUMOCTb Pa3JINYHBIX CIIUPTOB B BOJE, B3AMMOJICHCTBHE 3TaHOJA C HATPUEM,
OKHUCJICHUE 3THUJIOBOIO CIIMPTA B AlbJAETU] HA PACKAIEHHONM MEIHON IIPOBOJIOKE,
OKHCJIEHUE ASTHJIOBOTO CHHMpPTa JUXPOMATOM Kajusl (BO3MOXKHO HCHOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE PEAKUUU Ha albJeruabl (C THUAPOKCHIIOM
muammuHcepeOpa(l) u  rugpokcuaom  menu(Il)), peakumsa ravnepuHa ¢
runpokcuiom meau(ll), xumuueckue cBOHCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJIEICTBHE pacTBOpa INOKO3bl ¢ ruapokcugom menu(Il), Bzaumoneiicrsue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
(benonb», «KapOoHOBBIE KHUCTOTHI. CIIOXKHBIE (PUPBD».

A3oTcoaepxaliye OpraHnvecKue CoeAUHEeHUs.

AMUHBI — OpraHUYecKue NMpou3BojHbIe ammuaka. Kiaccudukanus aMHHOB:
anidaTtrnyeckue W apoMaTUYECKUe; IEepPBUYHbIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenne moJiekys, oOuias (Gopmysia, U30Mepusi, HOMEHKIATypa U (pU3HUECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHMX aMHUHOB: OCHOBHbBIE CBOICTBA,
QJIKAJIMPOBAHUE, B3aUMOJICHCTBUE IIEPBUYHBIX AMHHOB C a30THUCTOM KHUCIIOTOM.
Conu aJIKMIIaMMOHHSL.

AHHWIIMH — TIPEACTAaBUTENb aMHHOB apomarudeckoro psga. CrpoeHue
aHwIMHa. B3anMHOE BIMsHUE TPYNI aTOMOB B MOJIeKyJie aHUIMHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWiIMHA. KauecTBeHHble peakiuuu Ha aHwiMH. CrnocoObl
NOJly4YeHUs! U TpUMEHEHHE ajdudaTHUecKux amMuHOB. llomyueHue aHunMHaA U3
HUTPOOEH307a.

AmuHokucinotel. Homenknatypa u uzomepusi. OTaenbHbIe IPeICTaBUTENN O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @U3Wyeckue CBONCTBA AMUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCMHEHHM, peakuusi MOJMKOHACHCAlUU, oOpa3oBaHME MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npupojHbie nosuMepsl. llepBuunHas, BTOpUYHAs M TPETHUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIMU3, JACHATypalus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
pacTBOpeHHE O€NKOB B BOJE, JACHATypalus O€JKOB NMPU HArpeBaHHH, I[BETHBIC
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peakiuu Ha O€JKM, pEIICHHE HKCIEPUMEHTAIbHBIX 33/lad 10 TeMaM
«A3oTconepkalue ~— opraHhueckue — coeauHeHus’» U «Pacmo3naBanue
OPTraHUYECKUX COCOUHEHUI.

BbicoKOMOJIEeKYJISAPHBbIE COeIMHEHMS.

OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHECHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tonmumepubie wmatepuansl. [lmacTMacchl  (MONMMATUIIEH, TMOJUIPOIUIIEH,
MOJIMBUHWIXJIOPHU, TOJMUCTHPOJ, TMOJUMETHIMETAKPHUIAT, MOJUKApOOHATHI,
noavdTHWIeHTepedTanat). Y THIN3alus U nepepadboTka miacTuka.

DJ1IaCTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yyKH
(OyTaareHOBbBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbI€ (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOoH U JaBCaH).

[Tonumepsl CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeéMbi€ MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MPEBPAICHUIN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIIEHUE OJKCIEPUMEHTAIbHbIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxnaenue MOJeKyIsipHOW (OpMYyJbl OPraHUYECKOTO COCAMHEHHS I10
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJISIpHON (OPMYJIbI OPraHUYECKOr0 COequHEeHHs 1Mo Macce (00bEMy)
MPOJYKTOB CropaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/WIM HCXOMHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYJIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €Tr0 XWMHUYECKHX CBOWCTB HWJIM CIIOCOOOB
MOJTyYeHHUsI, OMpeeieHue JO0JM BBIXOJAa MPOAYKTAa PEAKIHH OT TEOPETHUYECKU
BO3MOXKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanusa MeXnpeaMETHBIX CBSI3€M NMPU U3YYEHUHU OPTAHUYECKOW XUMHUH B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAy4YHBIX TIOHSATHUN, TaK U TOHSITUH, MPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SBJICHNWE, HAYYHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CHHTE3, Kiaccuukaius, HAOIIOJCHUE, H3MEPEHHE,
AKCIEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.
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®usuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3WYECKHUE BEIWYWHBI, CIUHUIIBI W3MEPECHHS, CKOPOCTh, DHEPTHS,
Mmacca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJICICTBEHHOCTh, aBTOTPO(HBI U TeTEpOTPO(HBIA THIT MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, NObIXaHWE, OENTKHW, VYIJIEBOIbI, JKUPBI, HYKICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosne3Hbie HCKOMAaeMbl€, TOTIUBO.

TexHONorus: IHUILEBbIE MPOAYKTHI, OCHOBBI PAUMOHAIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siep. XUMUYEeCKHUil 3neMeHT. M3otomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIEC YHCIIA. DHEPreTUYECKUE YPOBHH U
noAypoBHHU. AToMHBIe opOuTanu. Kiiaccuduxaiys XuMU4eCcKuX dJIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue HIEKTPOHOB IO AaTOMHBIM  OpPOHUTAJISIM.
DJIEKTPOHHBIE KOH(UTYpAITUU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(MDUTYypallMi HOHOB.
DIIEKTPOOTPUIIATEIILHOCTb.

[lepnognueckuil 3akoH U Ilepuoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NepuoanUECcKOro 3akoHa U l[leproandeckoil CUCTEMBI
XAMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHMSI CBOMCTB XUMHYECKHX JIEMEHTOB M 00pa3yeMbIX UMU
NPOCTBIX M CJOXKHBIX BEIIECTB MO TrpynnaM ¢ IepuojaM. 3HAYEHUE
nepuoguueckoro 3akona /[.1. Menneneesa.

XuMHYEeCKass CBA3b. BuUIBI XUMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAs,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJCHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IiauHa cBs3U. l1oysipHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHON cBsA3U. KpatHeie cBsizu. BogopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3AaUMOICHCTBUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).
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[IpencraBieHne 0 KOMIUIEKCHBIX coeuHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYCHHE KOMIUIEKCHBIX COCIHMHEHU.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemecrBa  MOJIEKYyJISPHOTO M HEMOJIEKYJSIPHOTO  CTpOEHUsSA.  THIbI
KPUCTAJIMYECKUX PEMIETOK (CTPYKTYp) ¥ CBOKMCTBA BELIECTB.

[Tonsitue o nucnepcHeix cucteMax. Mctuaable pactBopsl. [IpencraBinenue o
KOJUTOMIHBIX pacTBopax. CmocoObl BBIPRXEHHUS KOHIIEHTPALIMA PacCTBOPOB:
MaccoBas JI0JI BEIleCTBa B pacTBOpE, MOJIIpHAasl KOHLEHTpauus. HacpleHssie u
HEHACBIIICHHBIE PACTBOPBI, pACTBOPUMOCTb. KprcTamioruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BeEleCTB. TpuBHATIbHBIE
HAa3BaHMS OTIEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.

Knaccudukanys XUMHUECKUX pEaKUUNd B HEOPraHMYECKOM M OpraHU4eCKOM
XUMHUHU. 3aKOH COXPAHEHMS MAacChbl BEUIECTB; 3aKOH COXPAHEHUS M IPEBPAICHUS
SHEPrUM MPU XUMUYECKUX peakuusix. TernoBbie 3PpPeKThl XUMHUUECKUX PEaKIIUM.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peaKinu, €€ 3aBUCUMOCTb OT Pa3jN4HbIX (PaKTOPOB.
['oMoreHHbIE U reTEpOreHHbIe peakuu. Karanns u katanu3aTropsl.

OOpaTtumble 1 HEOOpaTUMbIE peakUuu. XuMuieckoe paBHoBecue. KoHctanra
XUMHUUYECKOTO paBHOBecUsA. (DAKTOPBI, BIHMSAIOIIKAE HA IOJIOKEHHUE XHMHYECKOIO
PAaBHOBECHS: TEMIIEPATYpPA, NABJIEHUE U KOHLEHTPALMU BEUIECTB, YYACTBYIOIINUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas juccounanus. CuiibHble U cialOble  3JIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOJHBIX PacTBOPOB: KHCJIOTHAs, HEWTpaibHas,
mienoyHas. Bomopoausiii mokazarens (pH) pactBopa. I'maponu3 coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIEHHS.
Oxucnurens W BOCCTaHOBHUTENb. IIpomeccel OKHCIEHHS W BOCCTAHOBIICHUS.
Baknelinme OKUCIMTENM W BOCCTAaHOBUTEIH. MeEToN 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJBl HM3YyYEHUS BEUIECTB W HMX NPEBPALICHUN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBUM KaTalIW3aTropa, MOJIENH
KPUCTAUTMYECKUX PEIIETOK, MPOBEACHUE peaklnii HOHHOTO 0OMEHa, OMpe/iesieHne
Cpeabl pacTBOPOB C IOMOIIBID WHIWKATOPOB, W3y4YEHHE BIIMSHUSA Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTbh XHWMHUYECKOM pEaKIUU M TMOJOKEHUE XUMHYECKOTO
paBHOBECHS.

Heopranuuyeckast xumusi.

[lonoxxenne HemerauioB B Ilepuogmyeckod CuUCTeME  XUMHYECKUX
anemenToB J.. MenneneeBa u 0cOOEHHOCTU CTPOEHUSI UX aTOMOB. Puznyeckue
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CBOMCTBAa HEMETAJUIOB. AJJIOTPONUS HEMETAJUIOB (HAa MPUMEpPE KHUCIOPOJA, CEPBI,
dbocdopa u yriaepona).

Bonopon. Ilomydenne, ¢usnueckue W XUMHUYECKHE CBOMCTBA: PEAKIIMH C
METAJUIaMH W HEMETaJUIaMH, BOCCTAaHOBUTEIbHBIE CBOWCTBA. ['mapuibl
TONNMBHBIE AIIEMEHTHI.

["amorensl. Haxoxxnenue B mpupone, COCOObI MONydeHUs, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. ['aioreHoBOaOpoAbl. BakHelue KUCIOpoACcoIepKalline
CO€JIMHEHHUs ranoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOIYYESHUS
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEAUHEHUMN.

Kucnopon, o3on. JlabopaTopHbie U NPOMBIIUICHHBIE CIIOCOOBI MOMYyUYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBL.

Cepa. Haxoxzaenue B mpUpOJE, CIOCOOBI MOJYYCHHS, (PU3UUYECKUE U
xummudeckue cBouctBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucoThl. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mnpupojie, cnocoObl MNOJy4YeHHUs, (pu3nyeckue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yI0OpEHHUS.

®docdop. Haxoxnaenue B OpuUpOE, CHOCOOBI MONy4YeHUS, (PU3UYECKUE U
xumudeckue cBoictBa. @ochuapl U pochun. Oxcunsl (ocdopa, Gochopnas
kucinora u e€ conu. [Ipumenenue ¢ocopa n ero coenunHenuil. Pochopubie
ynoOpeHus.

VYraepon, HaxoXIeHUWE B MpUpOJAE. AJIOTPONHBIE  MOJIU(DUKALINY.
dusznyeckue M XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yriaepoaa(ll), oxcun yranepona(IV), yronbnas kuciora u eé
colii. AKTUBUPOBAHHBIA YyTroyib, amcopOiusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEIIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COEJIMHEHUMH.

Kpemnuii. Haxoxaenue B mpupojie, CrocoObl MOJydeHHUS, (PU3HUECKUE U
xuMuueckue cpoiictBa. Oxcua kpeMuusi(IV), kKpeMHHEBas KHCIIOTA, CHIIMKATHI.
[IpuMeHeHue KpeMHUs U ero coeuHeHnil. CTeKs0, ero NoJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metaimsioB B Ilepuoanueckon CUCTEME XUMHUYECKUX IJIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmue
dbu3ndeckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmiaBel METANIOB.
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DNEKTPOXUMHUUYCCKUN  PsAfl  HampspkeHud  MeTawioB.  OOmue  crocoOs
MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHS, MUPOMETAILTYPTHS,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrmocoOBI 3amUTHl OT
KOPPO3UHU.

O6mast xapakrepuctuka MeTamioB [A-rpynmnsl [lepuonuueckoit cucTeMsl
XUMHUYECKUX DJJeMeHToB. Harpuii u kamuii: mnonyuyeHue, (¢(UMYECKUE U
XAMHUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEMIECTB U UX COCTUHEHUM.

O6mast xapakrepuctuka metayioB IIA-rpynmer Ileprogudyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUui: TOJydyeHHue, (QPU3NYecKHe u
XUMHYECKUE CBOWCTBA, IMPUMEHEHUE IIPOCTBIX BEIIECTB U HX COCIUHEHUM.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHHMIL: TTOTy4eHue, (PU3nYecKue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIleCTBAa M €ro coeauHeHuid. AmdorepHbIe CBOMCTBa OKCHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThKa MeETauIoB 1o0ouHbIX noarpynn (b-rpymnm)
[Teproan4eckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nyecKrne 1 XMMHYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatbl U auxpomarhl, HX
OKHUCJIUTEbHBIE CBOMCTBA. [l0o/TydeHrE U IPUMEHEHHE XpOMa.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHila M €ro COEIWHCHUU.
Baxueiimme coeaunenuss wMapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranma( VII). Ilepmanranat kanusi, €ro OKUCIUTEIbHBIE CBONCTBA.

duznyeckue U XMMHUYSCKHE CBOMCTBA JKejie3a M ero coequHeHnii. OKCHIBI,
ruapokcusl U conu xkeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xemne3a
Y €ro CILIABOB.

du3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
IIPUMEHECHHUE MEJIU U €€ COEAUHECHUM.

[Muuk: momydyeHue, U3MYECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIAa M TUIPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [[pumenenue
IIMHKA U €r0 COCINHEHUM.

DKCHEPUMEHTAJIbHBIE METO/Ibl W3YUYE€HHUS BEIIECTB W HUX NPEBPAIICHUM:
n3ydeHue oOpaslloB HEMETAIJIOB, TOPEHHE cephl, ¢ocdopa, keie3a, MarHus B
KUCJIOPOJIe, M3Yy4YEHUE KOJUIEKIMU «MeTalibl W CIUIaBbD», B3aWMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1e04Yeld, Ka4eCTBEHHBIE PEAKIIMU Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPOJa
M KAaTHOHbl METAJUIOB, B3aMMOJCHCTBUE THAPOKCHUIOB ATOMUHHUS W LHUHKA C
pacTBOpaMU KHUCJIOT U LIEJIOYEH, PEMICHHE SKCIIEPUMEHTAIBHBIX 337a4 [0 TEMaM
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«T"anorens», «Cepa u €€ coequHeHus», «A30T U (Hochop U UX COECOUHEHUS»,
«MeTasipl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BuTHUs yenoBedectna. [lonsTue
O Hay4YHbIX MeETOAaxX IIO3HAaHUS M METOJOJOTUA HAY4YHOTO HCCIIEIOBAHUS.
HayuHble TpUHIMITBI OpraHu3aliy XMMUYECKOTO NpOon3BoACTBa. [IpomblnieHHbIE
CHIOCOOBI MOMYYeHHs BaKHEHIIINX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbIliieHHbIE CITOCOOBI MOJIYYeHUs] METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIJIEICTBUS.
Posb xumuu B 06ecrieyeHH SHEPreTHIeCKOi Oe301MacHOCTH.

XuMHsi HW 3A0pOBbE uenoBeKa. JlekapcTBeHHble cpenctBa. [lpaBuna
MCIMOJIb30BaHMUs JICKAPCTBEHHBIX MpenapaToB. Pojib XUMuM B pa3BUTUH METUALIMHEI.

XUMHMS THIIKA: OCHOBHBbIE KOMITOHEHTHI, TUIIEBbIE J00aBKU. Poib Xxumuu B
o0ecrieueHnH NHUIEeBOM 0e30MaCHOCTH.

Kocmetrnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIHOJIb30BaHUSl IpEnaparoB OBITOBOW XWMHUU B TOBCEAHEBHOMU
KU3ZHHU.

XuUMHSI B CTPOUTENBCTBE: BAKHEUIIINE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CEJILCKOM X03icTBE. OpraHndyeckre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMEHHBIE KOHCTPYKLIMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuansl 111 21eKTpOHUKHA. HaHOTEXHOIO0TH Y.

PacuérHble 3anaumn.

Pacuérbl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEAKIMU BEUIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB HMMEET MpPUMECH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) IPOJIYKTa
peaKkuy, €CIM OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPENEIEHHOU
MacCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTPAIlMM BEIIECTBA B PAcTBOpE, MOJIM BBIXOJA MPOAYKTAa PEAKLMH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeaMETHBIX CBA3€H TNpU  W3YYECHUH OOmEeH
HEOPraHUYeCKOM XMMHM B 11 Kilacce OCylIECTBIIIETCS YEpE3 MCIOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK W MOHATHM, MPUHATHIX B OTACIBHBIX
MpEIMETaX ECTECTBEHHO-HAYYHOTO LIMKJIA.
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OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
TEOpusi, 3aKOH, aHalU3, CUHTE3, KiIacCU(HUKAIMS, MEPUOTUIHOCTh, HAOTIOACHHE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJIEb, MOICTTUPOBAHUE.

®dusuka: marepus, MHKPOMHUpP, MAaKpOMHUp, aToOM, D3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHbD,
BEILIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHME BEIIECTBA, HJACAIbHBIN Tra3,
dbuznyecKkre BeIMYNHBI, €AMHUALIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusm, 3Kocucrema, onocgepa, MeTaboInu3M, MaKkpo-
U MHUKPORJIEMEHTBI, OETIKHU, JKUPBI, YTIIEBO/bI, HYKJIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BELIECTB U MOTOK 3HEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE TTOPOJIbI, TTOJE3HBIE UCKOMAaeMbIe, TOTUIMBO,
pecypchl.

TexHonorus: XxuMu4eckasi IPOMBILUIEHHOCTb, METAJUIyprusi, CTPOUTEIbHBIE
MaTepuaibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAsl IPOMBIILJICHHOCTD,
dapmaneBTHUECKas MPOMBINIJICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHIX
IpernapaToB, MPOU3BOJACTBO KOHCTPYKHIMOHHBIX MaTepuajoB, DJIEKTPOHHAs
MPOMBINIIICHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWNU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS MpeIMETa «XHUMHs» Ha YPOBHE CPEAHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHMCKON TPaKTAHCKOW HACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTA U CAMOOIIPEEIICHNI0; HAIMYNE MOTUBAIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS;, HAIUYUE
IIPaBOCO3HAHUS, FIKOJIOTHYECKON KYJIBTYPbI; CIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTh
JKU3HCHHBIE TIJIAHBI.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHUS IIpeaMeTa «XUMHUSD»  OTPaAXKarT
c(hOpPMHPOBAHHOCTH OIbITa IO3HABATEIBHON M MPAKTHYECKOW JEATEeIbHOCTH
oOyuJaroluxcs B IPOLIECCe peaan3alui 00pa3oBaTeIbHON AESITEIbHOCTH.

JImyHOCTHBIE pE3ynbTaThl OCBOEHHA MpEeAMETa «XUMHS»  OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHYECKOW JEATE€IbHOCTH
oOyuyaroluxcs B MPOIEcCe pean3allid 0O0pa3oBaTEIbHOM AESITEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHMA:

OCO3HAaHMS 00YYaIOIMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00I3aHHOCTEM,
YBXKEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS! O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [JEATEIIBHOCTH IPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4E€OHBIX M MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YU4EOHOU NEATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUIOKEHUSI XHWMHHM, OCO3HAHHS TOTO, YTO JAHHbIE HAYKHM €CThb pe3yJIbTar
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB;
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MHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOIEM
aHann3e MHQOPMAIMH O MEPEAOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHUBATh CUTYallUH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEIAEHUE M TMOCTYIKHM CBOMX TOBAapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOBOro Hu 0O€30MacHOro o0pas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOIICHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJItoicHUsT TIpaBWJI 0e30MmacHOTO OOpalleHHus C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOro MOBEJCHUS B CUTYAIUsIX, YTPOKAIOLUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUNA W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeSTeTbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW U  JPYruxX BHUIAX
NEesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3aaay
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEepeca K MPAKTHUECKOMY M3YUYEHHIO MPOQPECCHl pa3aIndyHOro poja, B TOM
YuCJIe HA OCHOBE IPUMEHEHUS TTPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPacKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanus3arii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJI€CO00Pa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3EMIIE;



JenaprameHT obpasoBannst AxMuHuCcTpanuy r. ExatepunOypra
MyHHLHNAIbHOE aBTOHOMHOE 00111c06pa3oBaTeNbHOE yIpekIeHHE CpeHsit 06IecobpasoBaTenbHas mkona Ne 36 nm. MLIL. OmuHuosa
620078, . Exatepuntypr, yn. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOM CPEbI;

OCO3HAHUA HEOOXOJUMOCTH HCIOJb30BAHUSA JIOCTHOKCHUM XUMHU IS
pelIeHus BOIPOCOB PAllMOHATIBLHOTO IPUPOI0TIOIb30BAHUS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI OKpYKarolleh
MPUPOTHONU Cpeie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HJIMYKS PA3BUTOTO SKOJIOTHUUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTIbITa JESITETLHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B ITO3HABATEJIbHOW, KOMMYHUKATUBHOW WU COLIMAIBHOM
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAHUS CHeMU(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOrO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KarollleM MHpEe KaK O €IWHCTBE MPUPOJIBI M YEIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHUH IpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
OUBWIM3AIUM: B €€ TYMAaHUCTUYECKOW HAMNPAaBJICHHOCTH W BAXHOW POJIM B
CO3/JaHMM HOBOM 0a3bl MaTepHAIBHON KYIbTYpHl, B PEHICHUH TJI00AIBHBIX
npoOJieM yCTOMYHMBOIO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEAUIMHBI, 00€CTICUCHUU
YCJIOBUHM yCHENIHOTO TPYJia U SKOJOTMYECKA KOMGMOPTHOM JKU3HU Ka)JA0ro 4YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTU: TOHUMAaHUA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
peleHus Tpo0IeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBCKON NEATEIILHOCTH;
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TOTOBHOCTHU nu CHOCO6HOCTI/I K HerepLIBHOMy 06pa30BaHI/IIO )41
CaM006pa30BaHHIO, K aKTI/IBHOMy HOJIyquI/IIO HOBBIX 3HaHI/Iﬁ 10 XUMHU B
COOTBCTCTBUU C Y KU3HCHHBIMU HOTpe6HOCT$IMI/I;

HHTEpeca K 0COOCHHOCTSAM TpyJa B pa3IWyHbIX chepax MnpodhecCHOoOHATbHOM

NEATEIIBHOCTH.
METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS IPOTPAMMBI IO XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUA  MHUPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIE TTOHSATHUS, OTpaXKarolue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CIEeNU(PUKYy METOMOB TO3HAHUA,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJbHbIe Y4eOHbIEe NelcTBUs (TI03HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISTUBHEBIE), o0ecreynBaroIne (dbopmupoBaHue (YyHKUIHOHATBHOM
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITUH 00YJarOIINXCS;
COCOOHOCTD oOyJaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYECCKUE 3HAHUS M YHHUBEPCAIbHBbIC y4cOHBIC
JICUCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIEC YHMBEPCAJIbHBIE YUeOHbIE NeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeucTBUsI:

CaMOCTOATENFHO  (opMyJIHpOBaTH W aKTyaJIu3UpOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEsATh LEJNU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHMHU 3HAHUU MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTHUS JJII OOBSICHEHUs OTIAEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KIAacCH(HUKAIMA BEIISCTB M
XAMHUYECKUX PEAKIUN;
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YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSThH B MPOIECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakuy — TMPU PEUICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECCTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEUIECTB M XUMHUYECKUX
peaKLnii;

dbopMyIHpOBaTh LEIHU U 3a/1a4d UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHl B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJii (DOPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W IPOBEIACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YyJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENIOBATENLCKOW U MPOEKTHOM
JEATEeIIbHOCTH, MPOSBISITE CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOUCKY METOJOB PEIICHUS MPAaKTUYECKUX 3a7ay, MPUMEHEHHUIO pPa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) padora ¢ ungopmanmei:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (PopM
MpEACTaBIICHHUS], KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJblI MIPU TOUCKE U
orbope wuHbOpMaAIMU, HEOOXOAUMON IS BBINIOJHEHUS YYEOHBIX 3ajauy
OIPEAECIIEHHOTO THUIIA;

npUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;
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CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYI0  (GOpMy  TMpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHbIA SA3BIK B KA4yeCTBE CpeAcTBa NpH pabdoTe C
XUMHUYECKON HH(OpMAIMel: NpPUMEHATh MEXIpeAMETHbIE (pu3uueckue u

MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEpPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBHSIZ

3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOﬁ TCMBI B XO0A€ Auajiora W/ M
AHUCKYCCHH, BBICKA3bIBATH UACH, (bOpMYHI/IpOBaTb CBOU IIPCHJIIOKCHUA
OTHOCHUTCIIBHO BBIITOJIHCHUA HpCI[JIO)KGHHOﬁ 3aJa4u,

BBICTYIIATh C TMPE3CHTAIUCH pe3yIbTaTOB IT0O3HABATCIBHOW JCSATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIBHO HJIH COBMECTHO CO CBEPCTHHKAMU TIPH BBITOIHECHUN
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKOH pabOThI MO MCCIICIOBAHUIO CBOWCTB
W3yYaeMbIX BEIICCTB, peaanu3alliid y4eOHOro MpoekTa, U (HOpMyIHpOBaTH BHIBOJIBI
10 PE3yJIbTaTaM IPOBEAEHHBIX MCCIACIOBAHHMM IMyTEM COIJIACOBAHUS TO3UIUH B
X0J1e 00CYKIeHUSI 1 0OMeHa MHCHHUSIMH.

PeryasiTuBHbIC YHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITEIbHOCTD, OMpeAenss €€ Iend W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJrOpUTM JACUCTBUI MpHU
BBIMIOJITHEHUH YYE€OHBIX W HCCIIENOBATEIbCKUX 3ajad, BbIOUpaTh Haubolee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHaJlIn3a H
CaMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3yabTaThl OCBOCHUS MPOrpaMMBbl IO XUMUU Ha YIriyOJI&éHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUISCKUE
JUIs y4eOHOTOo mpeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUIMA
[0 OCBOEHUIO, MHTEPHPETAUU U NpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTU
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Jule; HOJIyHeHI/IIO HOBOI'O 3HAHUA U HpI/IMeHeHI/IIO 3HaHHI>i B pa3J'H/ILIHBIX yqe6HLIX
CI/ITyaHI/IﬂX, a TaK¥KC B peaJILHLIX KN3HCHHBIX CI/ITyaHI/IﬂX, CBA3AaHHBIX C XI/IMI/IeI\/'I. B
HporpaMMe 10 XHUMHUHU HpeI[MeTHLIe pGSyJIbTaTI)I HpeL[CTaBJIeHLI 10 roagam

HN3YyUCHUAI.

10 KJIACC

[IpenMeTHble pe3yJbTaTbl OCBOEHUSI Kypca «OpraHuueckas XHUMUSI»
OTPAKAOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHUYeCKOM
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIICYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieueHun PalMOHAIBHOTO
MPUPOJIONIOIB30BaHusl, B (OPMUPOBAHWU MHUPOBO33PECHUS U OOIIECH KyJIbTypbl
YyeJIoBeKa, a TaKKe DJKOJOIMYeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJTHOU CPENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUAN IJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obojouka aroma, S-, p-, d-aToMHBIE OpOMTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUSI aToMa, TUOpuau3alusi aTOMHBIX oOpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpynmna, pajgukai, CTPyKTypHble (opMmybsl (pa3BEpHYThIC, COKpaIlIEHHbIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHasi M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpPbI, TOMOJIOTUYECKHM psJ, TOMOJIOTH, YTJIEBOJIOPOJIbI,
KHUCJIOPOJI- U a30TCOJEPKAIINE OPraHUYECKUE COEOUHEHHUSI, MOHOMED, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuit 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHUS OpPraHUYECKUX
BemiecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEILIECTB, 3aKOH COXPAHEHUS
W TpEeBpallieHUus OHHEPruu TMPU XUMHUUYECKUX PEaAKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JICKAIINE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEakIui, TEPMOJUHAMUYECKHX U KHUHETHUYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUsI, O B3aUMHOM BJIMSTHUUA aTOMOB U T'PYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdexThi, opueHTanTs! | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCITOJIb30BAaHUU BAXKHEWIIINX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
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NEATEIbHOCTH  Ye€JOBEKa, OOIMX  HAYYHBIX  NPUHOUOAX  XUMHUYECKOIO
MIPOM3BOJICTBA (HAa MpUMEpE MPOU3BOICTBA METaHOJA, epepadoTKH HePTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKU TOHATHUH,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOLIME IOHATHUS IIPU
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(OpMUPOBAHHOCTH YMEHHIA:

WCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY JUII COCTABIICHHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMUUYECKUX PEAKUMU U PACKPBIBATH UX CYILIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIHMM  ITOCPEACTBOM  COCTaBJICHUSA
ANIEKTPOHHOIO OallaHca JTUX peaklHil, peakuuid HOHHOTO OOMEHa MyTEM
COCTAaBJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHCHU;

M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB JUIA MIUIOCTPALUU
MX XUMUYECKOTO Y POCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH MPUHAIICKHOCTh HU3YYEHHBIX
OpPTraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne COEIMHEHUH, JaBaTb MM Ha3BaHUS IO CHCTEMAaTUYECKOU
HomeHkiatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BAaHUS IS OTIEIbHBIX
MPEICTaBUTENIC OPraHUYECKUX BEIIECTB (3THIICH, alleTHIEH, TOJIYOJ, TJIMLEPHH,
ATWICHIJIMKONb, (eHOoN, (OopManmbIerul, aueTaablerujl, alueToH, MYypaBbUHAs
KHUCJIOTA, YKCYCHAsl KACJIOTA, CTEAPUHOBAsl, OJICUHOBAsI, IAJIbMUTUHOBAS KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (DPYKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(OPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

C(OPMUPOBAHHOCTh YMEHHUS MPUMEHATH [OJIOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemiecTB A. M. bytnepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOCHHE,
¢uznyeckue M XUMHUYECKHE CBOMCTBA TUIHMYHBIX MpPEICTaBUTENICH PpPa3InUYHbBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, LIMKIOAJIKAHOB, aJIKECHOB, AJIKAJUEHOB,
AJIKWHOB, APOMATHYECKHX YTJIEBOJOPOJOB, CIUPTOB, AQJIbJAETHUIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, )KUPOB, HUTPOCOCTUHEHUN U
aMHHOB, aMHHOKHCIIOT, OEJKOB, YIJIEBOJAOB (MOHO-, JHM- M MOJINCAXapUIOB),
WUIKOCTPUPOBATh ~ TEHETUYECKYIO  CBSA3b  MEXAY HUMH  yPaBHEHHIMU
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COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMHPOBAHHOCTh, yMEHHS TOATBEP)KIATh Ha KOHKPETHBIX TMpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- M T-CBSI3U), B3AUMHOTO BIIMSIHUS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadboTKu U
MPAaKTHYECKOEe MPUMEHEHHUE TIPOTYKTOB TIepepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPECHNUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

chOpMHUPOBAHHOCTh yMEHUS MIPUMEHSTh OCHOBHBIC orepanuu
MBICJIUTENILHON JESITEIbHOCTH — aHajiu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — JUIA M3YUYCHUS
CBOICTB BEIIECTB U XUMHYECKUX PECAKIIUM;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMUA U TIPEJICTABIICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0onee OCO3HAHHOTO TOHMMAaHHUS CYIIHOCTH MAaTE€pUaIbHOTO EIMHCTBA MHPA,
WCITOJIB30BaTh CUCTEMHBIC 3HAHUS IO OPTraHUYECKOW XUMHUHU 11 OOBSICHCHHS WU
MPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

chOPMHPOBAHHOCTh YMEHH: TMPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C MUCIOJIb30BaHUEM (DU3UUIECKUX
BEMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECCTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKICHHIO XUMHUYCCKON
(GbopMyJIBI BEIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATN3UPOBATH U OICHUBATH
C MO3UIMHA  DKOJOTMYECKOM  0€30ImacHOCTH  MOCJIEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JI€ATEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ MepepadOoTKOU
BEIIIECTB, MCIOIb30BaTh MOJYICHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX pEIICHUH
po0JIeM B CUTYAIIHSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TJIAHUPOBATh U TMPOBOJHTH
XUMUYCCKANW DKCIEPUMEHT (TIOJIyYCHHE W H3yYeHHE CBOWCTB OPTraHUYECKHX
BCIIIECTB, KAYECTBEHHBIC pEaKIMHM YTJIEBOJOPOJOB PAa3JUYHBIX KJIACCOB U
KHCIIOPOJICO/IEPKAIUX OPTaHMYECKUX BEIIECTB, PEIICHUE HKCIIEPUMEHTATBHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM TPABHII
Oe3omacHOro oOpalleHusi C BeleCTBaMU U JabOpaTOpHBIM 00OpYIOBaHUEM,
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dbopMyIMpOBaTh IIENh HWCCJICAOBAHMS, NPEACTABIATH B pa3IndHON (dopme
pEe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;
c(OpMUPOBAHHOCTH YMEHHIA:

COOJII0JIaTh MpPaBHJIa KOJIOTMYECKH 11e71ecCO00pa3HOro MOBEACHUs B OBITY U
TPYIOBOW JEATEIBHOCTH B ILENSAX COXPAHEHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
MPUPOJHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABATh OIACHOCTh TOKCUYECKOTO JACHUCTBUSA HA KUBBIE OPraHU3MBbI
ONpeICIEHHBIX OPTaHUYECKUX BEILECTB, IOHMMAs cMbIca nokazarens [1/K;

aHAJIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHSI OPTaHMYECKUX BEIECTB B
MIPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS] PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMaILNK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopMaluu, IHTEepHET U apyrue), KpUTUIECKU
aHAIM3UPOBAaTh XUMHUYECKYI0 MH(pOpMaluio, nepepadbaTbiBaTh €€ U HUCIOIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHOW Y4eOHOM 3a1auei.

11 KUIIACC

[IpenMeTHble pe3yJdbTaThl OCBOCHHS Kypca «OOIass U HeopraHudecKas
XUMUSD» OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABIEHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJICHHM MOPUPOIBI, O MECTE€ U 3HAYEHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUECKOW W IMHINEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEPUAJIOB, HOBBIX
WCTOYHUKOB SHEPTHH, B OOECIEYECHUU PAIMOHAIBHOTO MPHUPOIOINOIH30BaHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIMIEW KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILECHHMS K CBOEMY 370POBbIO M IPUPOJHOMN

cpele;
BJIaJICHHUE CUCTEMOU XMMHUYECKUX  3HAHHUH, KOTOpas BKJIIOYAET;
OCHOBOIIOJIAralolIMe TOHSATUS — XUMHUYECKUM DJJIEMEHT, aToM, SJIpO aToMa,

M30TOIIBI, FJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaU, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alMs aTOMHBIX oOpOuTaned, HOH,
MOJIEKYJa, BAJIEHTHOCTh, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, HWOHHAsA, METAJUIMYECKAs, BOJIOPOJHAs),
KpUCTANIMYECKasl PeIIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAass JUCCOIMAIMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIIOBOM 3]dekT
XUMHUUYECKOHN peakiuu, CKOPOCTh XUMUYECKON pEeaKlui, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS HFNEKTPOJIUTHUUYECKON TUCCOLMALNM, TEPUOIUYECCKUN
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3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPAILECHNS] SHEPIUU NPU XUMHUYECKUX PEAKLHUSX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3bIK
XUMHUH, MHPOBO33PEHYECKHE 3HAHHWsA, JIeKAlUMe B OCHOBE IIOHMMAaHUSA
IPUYMHHOCTH M CHCTEMHOCTH  XUMHYECKUX  SIBICHMM;  COBPEMEHHBIE
IIPEACTABICHUS. O CTPOCHHMH BEUIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM H
HAaIMOJIEKYJISIPHOM YPOBHSX; IPEACTABICHUS O MEXaHuW3Max XHUMHYECKUX
peaKkumii, TEPMOAMHAMUYECKUX W  KHMHETHYECKUMX 3aKOHOMEPHOCTIX  MX
IIPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECHM, PACTBOPAX M JHCIIEPCHBIX CUCTEMAX;
(akTOJIOTUYECKUE CBEICHHUS O CBOMCTBAaX, COCTaBE, MOJYYEHUU U OE€30MaCHOM
WCIIOJIb30BAaHUU BAXKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKON
NEATEIbHOCTH  Ye€JOBEeKa, OOIMX  HAYYHBIX  HPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKT€pPHbIC NPU3HAKU IOHATHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE NMOHATHA IPHU
ONMKMCAHUH HEOPTAHUUYECKUX BEIIECTB U UX MPEBPALLCHU;

c()OPMHPOBAHHOCTh YMEHHS HCHOJB30BATh XUMHUYECKYIO CHUMBOJIUKY IS
cocTtaBieHUs: (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX pEakLui,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUSI OTIACITBHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKHUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHasd,
VOHHAs, METaJUINYeCKas, BOJAOPOAHAsS), THUII KPHUCTAUIMYECKON  PpEETKH
KOHKPETHOTO BEILIECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTALIMYECKOH pEIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHHM:  KiIaccUu(UUIUPOBaTh:  HEOpraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKI[UU 110 PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaju3aTopa M
JPYTHE); CAMOCTOATEIBHO BbIOUpATh OCHOBAHUS M KPUTEPUU JUIs KilacCu(pUKaLUU
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(hOpPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI EPUOUYECKOTO 3aKoHa /I,
N. MenpneneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (QYHKIIUY;

c(OPMUPOBAHHOCTh YMEHUI: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO NEPHUOIOB
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[lepunommueckorn  cucremsl  J[.MI.  MenneneeBa,  HCHOJB3ys  IOHATHUSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay,
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
COCIMHEHUM 10 mnepuojgam u rpynmnam llepuwoamueckou cucremsl [, .
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOECHUS
UX JJIEKTPOHHBIX 000JIOYECK;

c(hOpMHUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (ONHCHIBaTH) OOIIWE
XUMHUYECKHE  CBOMCTBA  BEHIECTB  pAa3IMYHBIX  KJIAacCOB,  IMOATBEPKIATh
CYILLIECTBOBAHHE T€HETUYECKOM CBA3M MEXJIY HEOPraHWYECKHMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c()OPMHPOBAHHOCTh yYMEHUS PACKPBhIBaTh CYIIHOCTb: OKHCIIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OasiaHca
TUX peakUui; peakuuidi MOHHOrO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHWW;  peakUMil  THUAPOJIA3a;  pEaKUuuu
KOMILJIEKCO0Opa3oBaHusl (Ha MpuMepe ruIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );

c()OPMHPOBAHHOCTh YMEHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIHUA ¢ YYETOM HMX SHEPreTHUYECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUU B 3aBUCUMOCTH OT pa3JIMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS! XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHeWHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb XUMHUYECKHE pEeakluu,
JeXallue B OCHOBE NPOMBIIUIEHHOTO TMOJYYEHHsI CEPHOM KHCIOTBI, aMMHaKa,
oOIMe HayyHble MPHUHLMIBI XUMUYECKHMX MPOU3BOJICTB; 1IE€JIE€CO00Pa3HOCTD
NPUMEHEHUS HEOPTaHUYECKUX BEUIECTB B MPOMBILIUIEHHOCTH U B OBITY C TOYKH
3pE€HMS COOTHOLLIEHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUNA NPUPOABI — HAONIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAaHUM BEILECTB
U 108 OOBSICHEHUS XHMHUYECKUX SIBIICHUW, HMMEIOIIMX MECTO B MPUPO/IE,
PaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBIABJISTH B3aMMOCBS3b XUMHYECKUX 3HAHHUM C
MOHATUSMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1e€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI TMPOBOJUTH PACUYETHl: C HCIOJIb30BAHUEM
MOHATUN «MaccoBas J0Js BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BeleCTBa MM 00BEMA Ta3a MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcCCE
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Wi 00bEMY OHOTO W3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOTO A dexra
peaKIiuy; 3HAYCHUS] BOJOPOJHOrO IMOKa3aTesisi pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO AUCCOIMAIMU;, Macchl (00bE€Ma, KOJWYECTBA BEIIIECTBA)
MPOAYKTA PEAKIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUJE PacTBOpa C
OmpeIeIEHHOM MacCOBOM J10JI€H pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT mpHMECH); JOJIM BbIXOJA NPOAYKTa PEaKUHUH; OOBEMHBIX OTHOIICHHM
raszos;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUYECKUH  JIKCIEpUMEHT  (MPOBEACHHE  pEaKIMid  HOHHOIO  OOMeHa,
MOJTBEPKICHNE KAUYECTBEHHOTO COCTAaBa HEOPTaHUYECKUX BEILIECTB, ONPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBI) HWHIWKATOPOB, H3YyUYCHHUE BIIUSHUSI
pa3IuuHbIX  (PAKTOPOB Ha  CKOPOCTb XMMHUYECKOM  peakiuu, pelieHue
DKCIICPUMEHTAJIbHBIX 3a7a4 1o TemaM «Mertamel»y U «Hemeramnsl»y) ¢
coOJIroIcHUEM TpaBuiI 0€30MaCHOr0 OOpaIleHus C BelIeCTBaMU U JIa0OpaTOPHBIM
obopynoBanueM, (GopMyJIupoBaTh I€db HCCIEAOBAHUS, TMPEJICTABIATH B
paznuuHON (opMe pe3ysbTaThl AKCIEPUMEHTA, aHAJIU3UPOBATH M OILEHUBATh UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHIIA MOJb30BAHUS XUMHUIECKON
MOCy/IOM M Ja0OpaTOpHBIM O00OpyAOBaHHWEM, OOpalleHHUs C BeEIIeCTBAMH B
COOTBETCTBUM C HUHCTPYKIUSMH IO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHYECKUX
OMBITOB, HYKOJIOTUYECKH 11€71eCO00pa3HOr0 TMOBEACHUS B OBITY U TPYIAOBOH
JIESITEILHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3J0POBbsI, OKPY’KAIOIIECH MPUPOTHOU
Cpeabl W JOCTHXKEHUA €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICCTBHSI Ha >KMBBIC OPTaHU3MBbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMMas cMbIci nokazarens [1K;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUUYECKON MH(POpMAIIMK B pa3IMYHBIX HCTOYHHKAX (HaydyHasl M yueOHO-Hay4YHas
JUTEpaTypa, CPeicTBa MacCoOBOM MHPopMaluu, IHTEpHET U apyrue), KpUTHIECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCTOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.
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10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububle  IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3zgea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMHUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPraHUYECKUX CoeTUHeHU A. M 8 bubmorexa LHOK
' P P A iy https://m.edsoo.ny/d69df650
bytneposa
Uroro no pazueny 8
Pasnen 2. Yraesonopoast
21 [IpenenbHbIC YTIIEBOAOPOABI — ATKAHBI, 5 bu6nmoreka [JOK
’ IUKJIOAIKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrneBoaOpOIbl: alKEHbI, 14 | bubnnoreka [JOK
’ AJIKAJUECHBI, AJIKUHBI https://m.edsoo.ru/d69df650
bu6nmoreka [JOK
2.3 A 8
POMATHICE SR ICBONOPORET (apeHH) https://m.edsoo.ru/d69df650
24 IIpupoaHbIE HICTOYHUKH YIIIEBOJOPOJOB U UX 4 bubnnorexka [JOK
’ nepepaboTka https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2. r 4 1
> TOTCHIPOUSBOAHLIE YTICBOAOPOAOE https://m.eds00.ru/d69df650
Wroro no pazmeny 35

Pa3nen 3. Kuciopoacoaep:xamnue oprannyeckue coenHeHust
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bubmuorexa [JOK
31 Crpret. denon 1 hitps://m.eds0o.ru/d69df650
KapOoHmisHbBIE COETUHEHUS: albIAECT UL U
3.2 KeTPOHLI Ka 60HOB1i[e KHUCJIOTBI gﬂO)KII[{He 21 buGnnorexa LIOK
) - \ap ’ https://m.edso00.ru/d69df650
a¢upsl. Kupbr
bu6mmorexa [IOK
33 Y TIeBOAE! ? hitps:/m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamye OpraHudecKkue coeIuHeHust
4.1 AMuHBl. AMUHOKHCIIOTHL. benku 12 bubmmorexa LHOK
https://m.eds00.ru/d69df650
Hroro no pazneny 12
Paspnen S. BeicokomoJieKyIsipHbIE COCAUHEHUS
5.1 BricokoMosiekyIIsipHbIe COeIUHEHUS 6 bubnnorexa [IOK
) yAp A https://m.edsoo.ru/d69df650
Hroro no paszneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3ie/ioB H TeM undgpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (icpp )
NporpamMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atoma. [lepuoandeckuii 3aKoH
1.1 u Ilepuoandeckas cucreMa XUMHUICCKUX 9 bubmorexa [IOK
' PHOA https:/m.edsoo.ru/2dd57124
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOrooOpasue 1 | bubnnorexa [JOK
) BCILICCTB https://m.edsoo.ru/2dd57f24
bu6nunorexa LIOK
1.3 X 19 1 3
MMUSCCKHE poaisiH https://m.edsoo.ru/2dd5724
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi xumust
bu6nunorexa LIOK
2.1 H 1 1
e 3 3 https://m.edsoo.ru/2dd5724
2.2 MeTamist 23 1 2 Bubmmorexa [IOK
https://m.edsoo.ru/2dd57f24
Wroro no pazmeny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTo/1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK

KHN3Hb

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




JenaprameHT oOpa3oBanus AxMuHHCTpanun I. ExatepunOypra
MyHununaisHOe aBTOHOMHOE 0011e00pa3oBaTeibHOE yIpexkAeHNe CpeaHsst o0meodpasoBaTenbHas mkonaa Ne 36 um. MLI1. Onunnosa
620078, r. ExatepunOypr, yi1. Massiesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

Hroro no pazgeny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo uacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oO0pa3oBaTe/IbHbIE pecypchl

padoThbI padoThI

[Ipenmer u 3HaueHue

OpraHNYECKON XMMUH, BuG 1OK
nonMoTeKa

1
HPEACTABICHIE O https://m.eds0o.ru/3686e6f5

MHOTO00pa3uu OPraHUIECKUX
COCIMHEHUN

DJEKTPOHHOE CTPOCHHE aToMa
yriiepojia (0CHOBHOE 1

" bubnuorexa [JOK
BO30YXIEHHOE COCTOSIHUS). 1

https://m.edsoo.ru/Oce6fd4c

BaneHnTHbBIE BO3MOXKHOCTH
aToMa yrjepoJa

XuMH4Yeckas CBI3b B

OpTraHU4YC€CKUX COCINHCHHUAX.
bu6mmoreka [IOK

M 6 1
CXAHHIMEL 0OPasOEgIHA https://m.edso0o.ru/8d39f5c8

KOBQJICHTHOH CBSI3H, CLIOCOOBI
paspbiBa CBsA3EH

Teopus cTpoeHust
pas C1p bubmmorexa [IOK

opra ec coe enni A. 1
PratHacciux FUHCHHH https://m.edsoo0.ru/9e¢595cb8

M. bytneposa

Buner nzomepun: cTpykTypHas,
A p PYKTYP bubmuorexa [JOK

. 1
NPOCTPAHCTBEHHAA https://m.edsoo.ru/b0e61661

DneKTpoHHBIE 3P PEKTH B
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MOJIEKYJIaX OPraHUYEeCKUX
COCIMHEHU I
[Ipencrasnenue o
KJIacCCU()UKALINH U
¢ bu6mmoreka [IOK
6 CHUCTEMaTUYeCcKas 1
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHWYECKUX BEIIECTB

7 Kiaccudukanus peakuii B | bubnnoreka [JOK
OpraHNYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa

g Cucrtemaru3zanus 1 00001ICHUE ' bu6mmoreka [IOK
3HAHUHU 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHU P,
obmas popmyna,

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

10 du3nvecKue U XUMUYECKHUE | bu6mmorexa [IOK
CBOMCTBA aJKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue ajakaHoB B

11 npupoae. CriocoObl MOTyIeHUS 1 pagmoreka [TOK

PHpOZE. i https:/m.eds00.ru/259b0a5b
Y IPUMEHEHNE ATKaHOB
[uknoankansl: o01mas

OpMyJia, HOMEHKJIATypa

12 SSfMey I/IS’I OCO6eHHOC}”’Fl:/I 1 bubmorexa HOK
P, https://m.edsoo.ru/156730d2

CTPOCHHUS 1 XUMHUUYECKHUX
CBOMCTB, CITOCOOBI TIOJTYYCHHS U
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MIPUMEHEHUE
Pemenne pacu€rHbIX 3a7a4 Ha
OIIpElIETICHUE MOJIEKYJIIPHON

OpPMYJIbl OPTaHUYECKOTO
13 g)euliezma HE MacCOBBIM JOJISIM 1 bubmmorexa [TOK
https://m.edsoo.ru/bf84d8eb

ATOMOB 3JIEMEHTOB, BXOISIIINX

B ero coctaB. CucremaTu3anus

1 00001eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHM PSI,

obmras Gpopmyia,

14 HOMEHKJIATypa, IEKTPOHHOE U | bubnnorexa [HOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast U 1HC-

TpaHC-U30MEpUsl ATKEHOB
dusndeckue 1 XUMHIECKUE
15 cBoMcTBa ankeHoB. [IpaBuiio 1 bubmorexa HOK
P https://m.edso0.ru/21069ccd
MapkoBHHUKOBA

16 CrocoObI oTy4YeHus 1 | bubnnoreka [JOK
NpUMEHEHUE AJIKEHOB https://m.edsoo.ru/665dc058
[IpaxTuueckas padora Ne 1 o

" bubnmoreka [JOK
17 teMe "llosrydenue sTuiieHa u 1 1
. " https://m.edsoo.ru/0941eed8
W3Yy4YEHUE €ro CBOMCTB
Pemienne pacu€THbIX 3a/1a4 HA

13 ONPEAEIEHUE MOJIEKYJIIPHOU | bubnuorexa [JOK
(dbopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA

19 AJIKaueHbl: CONPSKEHHBIE, 1 bu6mmoreka [IOK
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HU30IUPOBAHHEIE, https://m.edsoo.ru/04298c0a
KYMYJIHPOBaHHBIC.
Oco0EHHOCTH AJIEKTPOHHOTO
CTPOCHUS
20 XuUMHUUYECKue CBOMCTBA | bubmuorexa [JOK
CONPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d
21 CriocoObl nostyyeHust u | bubnuoreka [IOK
[IPUMEHEHHUE AJIKAaJIUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P,
ob1as ¢popMmyia,
22 HOMeHK(Jb;aIT) ya 3JICKTPOHHOC U 1 bubmorexa [TOK
ypa, p https://m.edsoo.ru/68bb6ccdc
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PU3UIECKHE CBOMCTBA
bu6nmoreka [JOK
23 XHUMHYECKHE CBOMCTBA AIKUHOB 1
https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peakIMK Ha | bubnuoreka [IOK
TPOWHYIO CBS3b https://m.edsoo.ru/7b1c48da
)5 CrocoObI oTydeHus 1 | bubnuotexa [JOK
HNpUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o
26 ABHEHHIO XMMHYICCKOM 1 beg moexa [IOK
P https:/m.edsoo.ru/5db8e526
peakiuu
7 Cucrtemaru3zanus 1 0000IICHUE 1
3HAHUH 10 TeMe
ApCHEBI: TOMOJIOTHYECKHM PSI,
)3 R 6P a1 dhopny P | bu6mmorexa [IOK
il pmyiia, https://m.edsoo.ru/a92a7094
HOMEHKJIaTypa. DJIEKTPOHHOE U
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IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ O€H30J1a U TOIyoIIa,
uXx (pusmveckue cBONCTBA

29

30

31

XUMHUYECKUE CBOWCTBA apEHOB:
pEaKLIHUU 3aMEILCHUS

XUMHYECKUE CBONCTBA aPEHOB:
peaKIKy IPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

OCco0EHHOCTH XUMHUYECKUX
CBOJMCTB CTUPOJIa

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4

bubmuorexa [JOK
https://m.edsoo.ru/a44alaec4

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenne pac4€THbIX 3a/1a4 HA
OIIpeIETICHUE MOJIEKYJIIPHON
(bopMyIbI OPraHMYECKOTO
BEILECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c

33

34

35

36

CnocoOsl nonydeHus u
NpUMEHEHHE apeHOB

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIaccaMu
YTJIEBOAOPOIOB

Pacuérsl o ypaBHEHUsAM
XUMUYECKHUX PEaKLIUM.
CucreMmaru3anus 1 0000IIeHne
3HAHUM T10 TeMe

ITpuponnsrii ras. [lomyTHble
HE(TSHbIE ra3bl

bu6nmmoreka [JOK
https://m.edsoo.ru/6£717d09

37

KameHHBIi yroas 1 IpoIyKThI
ero nepepadoTKu

bu6nmoreka [JOK
https://m.eds00.ru/69b3398b
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38

Hed1p 1 ciocoOsI eé
nepepabotku. [IpumeHenne
MIPOJIYKTOB TIepepaboTKku HePTH

bubmuorexa [JOK
https://m.edsoo.ru/21f9de78

39

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIACCaMU
YTJIEBOAOPOAOB

40

41

42

43

["ajioreHonpoun3BOIHBIE
YIJIEBOJIOPOIOB: 3JIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMeIICHHSI
rajoreHa

JleWicTBue mIemouei Ha
raJOreHIPOU3BOIHBIC.
BsanmoneiicTeue
IUTajJoreHajJKkaHoB ¢ MarHUEM U
LIUHKOM

CucremMaru3zaiuys 1 000011IeHNE
3HAHUH 10 pa3eny
"VYrneBonopoasr"
KontpomnbHas pabora 1mo reme
"Vranesonopoast"

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759

bu6nmmoreka [JOK
https://m.edsoo.ru/20e89122

bu6mmorexa [IOK
https://m.eds00.ru/95¢9e298

44

[IpenenpHbIE OAHOATOMHBIE
CIHPTHI: TOMOJIOTHYECKUH PSIJI,
o0mas popmya, CTpoeHue
MOJIEKYJ1, U30MepHus,
HOMEHKJIATypa,
kiaccupukanus, pusnueckue
CBOMCTBa

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




JenaprameHT oOpa3oBanus AxMuHHCTpanun I. ExatepunOypra

MyHununaisHOe aBTOHOMHOE 0011e00pa3oBaTeibHOE yIpexkAeHNe CpeaHsst o0meodpasoBaTenbHas mkonaa Ne 36 um. MLI1. Onunnosa
620078, r. ExatepunOypr, yi1. Massiesa, 134 ten. 8(343) 374-02-91,

e-mail: soch36 @eduekb.ru

XUMHUYECKHE CBOUCTBA
45 IpENEILHBIX OTHOATOMHBIX 1 buGnnorexa LIOK
et A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI nostyueHust u
46 OpUMEHEHHUE OJHOATOMHEBIX 1 Bubmorexa ITOK
p A https://m.edsoo.ru/484100000000000
CIIUPTOB
[Tpocthie 2pupsi:

A7 HOMEHKJIaTypa U U30MEpHsH, | bubnnoreka [JOK
0COOCHHOCTH (PU3NYCCKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKUX CBOUCTB
MHoOroaTroMHbI€ CIIUPTHI:

43 STUJICHTJIMKOJIb U TJIMLEPUH, UX | bu6mmoreka [IOK
buznyecKkue 1 XuMHUYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI nostyueHust u

49 OpUMEHEHHEe MHOT'OaTOMHBIX 1 Bubmorexa ITOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
deHor: cTpoeHne MOJIEKYIIHI,
50 (I)I/IBI/I‘IGCKI/II)C CBOMCTBa ’ 1 bubmmorexa [OK
: https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH eHomna
bubnuotexa [JOK
51 X 7| 1
FMEIECKHS CEQUGTEA QeHOI https://m.edsoo.ru/037ca5f9

5 CrocoOsI ToTydeHus 1 ! bubnuoreka [IOK
npuMeHeHue (heHoa https://m.edsoo.ru/c77ddf4c
[TpakTiueckast paborta Ne 2.

53 Pemenue dxcriepuMeHTaAILHEBIX 1 Eubmorexa IIOK

"p https://m.edsoo.ru/fd0ced09
3aaa4 no teme "CrnupThl U
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denomnsr"

54 CucreMmaru3anus 1 0000IeHne | bubmuorexa [JOK
3HAHUH 10 TeMe https://m.edsoo.ru/1810cb9b
AIbIeruIbl U KCTOHBI:
3JICKTPOHHOE CTPOCHHE

55 KapOOHUIBHOMN TPYIIIIbI; | bubnnoreka [JOK
TOMOJIOTHYECKHE PSIJIbI, 00IIIast https://m.edsoo.ru/b139beaa
dbopmyna, u3oMepus u
HOMEHKJIaTypa
AIbIerupl U KCTOHBI:

. bubmuorexa [JOK
56 (du3HYEeCKHe CBONCTBA; pEeaKIuu 1
https://m.edsoo.ru/c887425¢
MIPUCOCTUHCHHS
Peakupu okuciaeHus u
57 KauyeCTBEHHBIE peaKIINu 1 bubmorera [JOK
P https://m.edsoo.ru/a393baa9
albICTUA0B U KETOHOB

53 Cnoco0bI oTy4eHust | bubnuoteka [JOK
AIBJICTUIOB U KCTOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE IIPE/IETbHBIE

59 KapOOHOBBIEC KHCIIOTHI, | bu6mmoreka [JOK
O0COOEHHOCTH CTPOCHHUSI UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust 1 HOMEHKIaTypa

bubmuorexa [JOK
60 KapOOHOBBIX KHCIIOT, UX 1
. https://m.edsoo.ru/700cc87b
¢duznyeckue cBoiicTBa
XHUMHUYECKHE CBOMCTBA
61 IpeaeIbHBIX OQHOOCHOBHBIX 1 bubmmnorera [IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
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62

Oco0OeHHOCTH CBOICTB
MYPaBbHHOM KHCIIOTBI.
MHuoroo6pa3ue kapOOHOBBIX
KHCJIOT

bubmuorexa [JOK
https://m.edsoo.ru/bb31be71

63

64

OCco0CHHOCTH CBOICTB:
HENPEICIbHBIX U
apoOMaTHYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBuTEIIN BBICIIUX
KapOOHOBBIX KUCIIOT

ITonstue o IMPOU3BOJHBIX
I(ap6OHOBI>IX KHUCIIOT

bu6mmoreka [IOK
https://m.edsoo.ru/83a08773

bu6mmoreka [IOK
https://m.edsoo.ru/0d162d9d

65

CrnocoOsl nonydeHus u
IPUMEHEHNE KapOOHOBBIX
KHCIIOT

bu6mmorexa [IOK
https://m.edsoo.ru/7¢065¢9d

66

67

68

CrnoxHuble 3¢upsl:
TOMOJIOTUYECKHH psJl, oO1as
dbopmyra, u3omMepus 1
HOMEHKJIaTypa

dusnyeckue 1 XUMUYECKHe
cBoiicTBa 3(hupoB

Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU
peaKuuu, Ha ONPEIECIIEHNE
MOJIEKYJISIPHOUN (OPMYIIBI
OPraHMYEeCcKOro BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/adfffe6d

bubmuorexa [JOK
https://m.edsoo.ru/ad6b94b2
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[IpakTuueckas padora Ne 3.
69 Pelenune sxcriepruMeHTaAbHBIX | bubmmoreka [JOK
3amay o Teme "KapOoHoBbIe https://m.edso0.ru/486671fb
KUCJIOTHI. CitoxHBIE dpuphI"
JKupsl: crpoeHue, pu3nIecKue
70 u XI/II)MqufKHe CBo(fII)CTBa 1 bubmmorexa [IOK
https://m.edsoo.ru/al9c5b98
(rumposus)
Oco0eHHOCTH CBOICTB JKHUPOB,
71 COAEpKAIINX OCTATKH | bubnnoreka [JOK
HENpPEACIbHBIX XUPHBIX https://m.edsoo.ru/b0331922
KUCHOT. JKupsl B IpUpoJIe
Mpli1a Kak COJId BBICIIUX
KapOOHOBBIX KHUCIIOT, UX
72 Mototiee aeiicraue. [lonstue o 1 bubmmorexa [TOK
e ' https://m.edso00.ru/3¢566565
CHHTETUYECKUX MOIOIITUX
cpenctax (CMC)
I'eneTnueckas cBs3b
7 YII€BOIOPOAOB U | bubnuoreka [IOK
KHCJIIOPOACOAEPIKALLINX https://m.eds00.1ru/56790c96
OpTaHWYECKUX BEIIECTB
74 Pacuérsl o ypaBHEHUSIM |
XUMUYECKUX PeaKui
75 Cucremaru3zanus 1 000011eHNe | bubmmoreka [IOK
3HAHUM 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa
76 JIEBOJIOB ¥ KJIacCU(pUKAITUS 1 bubmorexa LIOK
yr https://m.edsoo.ru/7a9693al
yTJIeBOJIOB (MOHO-, TU- U
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MOJIMCAXapHU/IbI)
Monocaxapusl: puzndeckue
77 CBOICTBA U HAXOXJCHUE B 1 bubmorexa HOK
A https://m edsoo.ru/b4bdda2d
pupojie
[IpumeHeHue rioKo3bl, €
bubmuorexa [JOK
78 3HAYEHUE B 1
https://m.edsoo.ru/5e61122d
JKU3HENIEITEIIbHOCTH OpraHu3Ma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a U JaKTO03a. | bu6mmoreka [IOK
Haxoxnenue B npupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE IMCaXapUJiOB
[Tonucaxapuael: cTpoeHue

20 MaKpoMOJIeKyJ, (pU3nYecKre u | bubnnorexka [JOK
XUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHUE

21 [TonsiTHE 006 MCKYCCTBEHHBIX | bubnnorexka [JOK
BOJIOKHaX https://m.eds00.1ru/6216e766
Pemienne pacueTHbIX 3a/1a4 Ha

20 ompeiesieHue J0JIU BbIX0a | bubnmnorexa [JOK
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHUECKH BO3MOKHOTO

23 CucremaTu3anus u 0000IIeHNE | bubnmnoreka [JOK
3HaHUU 10 pa3jeny https://m.edsoo.ru/08d4364c
KonTponbhas pabota no teme

84 "Kucnopoacoaepxaniue 1 1 bubmorexa HOK

poAcofepxatl " https://m.edsoo.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
85 AMWHBIL: KTaccupuKaIms, 1 bu6mmoreka [IOK




JenaprameHT oOpa3oBanus AxMuHHCTpanun I. ExatepunOypra

MyHununaisHOe aBTOHOMHOE 0011e00pa3oBaTeibHOE yIpexkAeHNe CpeaHsst o0meodpasoBaTenbHas mkonaa Ne 36 um. MLI1. Onunnosa

620078, r. ExatepunOypr, yi1. Massiesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

CTPOEHHUE MOJIEKYJI, 00IIast https://m.edsoo.ru/efa7e6ca
dbopmya, u3omepusl,
HOMEHKJIaTypa U (pu3nueckue
CBOMCTBa
26 XuUMHUUYECKue CBOMCTBA | bubmuorexa [JOK
am(aTHIEeCKUX AMHHOB https://m.edsoo.ru/1bc5cf80
AHUWIUH: CTPOCHUE aHUJIMHA,
87 0COOEHHOCTH XUMHUYECKUX 1 bubnmnorexa LIOK
. https://m.edsoo.ru/39c¢d21f1
CBOICTB aHMIMHA
CniocoOslI nony4eHus u
bubmuorexa [JOK
88 pUMeHEHHe aTu(paTHIECKUX 1
https://m.edsoo.ru/eal 38763
aMHHOB
AMMHOKHUCIIOTBI: HOMEHKJIATypa
29 U U30Mepus, GU3NIEcKue | bubnnoreka [JOK
cBoricTBa. OTIENbHBIE https://m.edsoo.ru/d1773e80
MPEACTABUTENH 0-AMUHOKHUCIIOT
XUMHYeCKHe CBOMCTBA
aMUHOKHCIIOT, UX
90 OMOJIOTMYECKOE 3HAUYEHUE 1 bubmorexa HOK
https://m.edsoo.ru/77df705a
amMuHoKkucIoT. CUHTE3 U
TUAPOIU3 TIENTUIOB
o1 benku kak npupoHbIe 1 bu6mmorexa [IOK
HOJIMMEPBI; CTPYKTYPbI OEJIKOB https://m.eds00.ru/429¢9899
bu6mmorexa [IOK
92 XHUMHUUECKHE CBOICTBA OEIKOB 1
https://m.edso0.ru/6237306d
93 A3zoTcoaepikamie 1 bu6mmoreka [JOK
TeTEPOLIMKINYECKHE https://m.edsoo.ru/521d1431




JenaprameHT oOpa3oBanus AxMuHHCTpanun I. ExatepunOypra

MyHununaisHOe aBTOHOMHOE 0011e00pa3oBaTeibHOE yIpexkAeHNe CpeaHsst o0meodpasoBaTenbHas mkonaa Ne 36 um. MLI1. Onunnosa
620078, r. ExatepunOypr, yi1. Massiesa, 134 ten. 8(343) 374-02-91,

e-mail: soch36 @eduekb.ru

coenuHeHus. HykienHoBble
KHCJIOTBI: COCTaB, CTPOCHHE H
Ouosiornueckas poib
[IpaxTuueckas padora Ne 4.
Pemenne skciepuMeHTAIBHBIX
bubmuorexa [JOK
94 3a7a4 1Mo TemMe 1
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpPraHUYeCKHUE COCTUHEHUS"
[TpakTudeckas padora Ne 5.
95 Pemenne skcnepuMeHTaIBHBIX | bubnnorexa [HOK
3a7a4 no teme "PacriosHaBanune https://m.edsoo.ru/bde3fdf6
OpPraHMYeCKUX COCTUHEHUMN"
KonTponbHas pabora no teme
96 "AszoTcomepIKainue 1 1 Bubmorexa ITOK
P " https://m.edsoo.ru/ce561bc7
OpTraHUYECKUE COCTMHEHUS
OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOJIEKYJISIPHBIX
97 COCIMHEHUI 1 METOJBI UX 1 bubmorexa LOK
A A https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JINMEpHU3aIs U
MOJIMKOHICHCAIIUS
08 [lnactmaccel. YTunuzamus u | bubmuorexa [JOK
nepepaboTka MiacTuka https://m.edsoo.ru/82242e0f
DacToMepbl: HaTypaJIbHbIN
99 CHHTETHYCCKHUE Ka i 1 bubmorera [TOK
yayRs. https://m.edsoo.ru/246103ec
Pe3una
100 Bonokna: HatypanbHble, 1 bubnnorexka [JOK
HWCKYCCTBEHHBIE, https://m.eds00.ru/5963a601
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cuHrernyeckue. [lonumepst
CIEMAJIBHOTO HA3HAYEHUS

[IpaxTuueckas padora Ne 6.
Pemenne skciepuMeHTAIBHBIX bubnuoreka [IOK

101
3a1ay4 o teme ""Pacro3naBanue https://m.edsoo.ru/3acbd77a

II1acTMacc v BOJIOKOH"

O000I11IeHNE U CUCTEMATU3AIUS
M3Y4YEHHOI0 MaTepualla 1o Teme bubnuoreka [IOK

102
"BbICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22ble8

coenuueHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102 3 6
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11 KJIACC
Kosau4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. | bubnuoreka [{OK
XuMH4eCKui dJ1eMeHT. M30Tomsl https://m.edsoo.ru/59¢c112ee
) CrtpoeHue 3J1eKTPOHHBIX 000JI04EK | Bu6mmoteka [JOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMHIecKux 1 bu6nmorexa LIOK
3JIEMEHTOB (s-, p-, d-, f-31emMeHThI) https://m.edso0.ru/61294af9
4 Pacrnipenienenue a1eKTpOHOB 110 1 bubmuoreka [IOK
aTOMHBIM OpOUTaISIM https://m.edsoo.ru/f5t750fe
DIIEKTPOHHBIE KOH(PUTYpalluy aTOMOB
5 3HeM§I€TOB B OCHO];il)-IOI\/}I’I:/I 1 bubmorera [OK
. https://m.edsoo.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOHPUTYPAIIUX HOHOB. | bu6nunorexa LIOK
DNeKTpOOTPUIIATETEHOCTh https://m.edsoo.ru/a0764b24
[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucteMa XMUMHUYECKUX
7 anemenToB /1. . MenaeneeBa, CBs3b C 1 bubmorexa HOK
v e ’ https://m.eds00.ru/16957¢01
COBPEMEHHOW TEOpHUEHN CTPOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubmorexa [IOK
pasy https://m.edso0.ru/f8468927
MMM TIPOCTBIX U CI0KHBIX BEIIECTB IO
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rpyIIaM U nepuoiam

9 CucreMaru3anus 1 0000IICHHE 3HAHUH 1 bubmuorexa [JOK
110 TeME https://m.edsoo.ru/8fad2942
Bunnr xumuueckoil cBsa3u. MexaHu3MEbl

10 00pa30BaHMs KOBAJIGHTHOM CBS3H. 1 bubmmoreka [JOK
Bopoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoeKyIapHbIE B3aUMOIEHCTBUS
BaneHTHOCTh ¥ BaJICHTHBIE

1 BO3MOKHOCTH aTOMOB. CBs3b 1 bubnunoreka LIOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
reOMETPUYECKUM CTPOCHUEM

12 [IpencraBneHust 0 KOMIUIEKCHBIX | bubnunoreka LIOK
COEIMHEHMX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl2a
BemectBa MonekyasspHOTO U

13 HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI | bubmuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.

14 [IpencraBneHue 0 KOUIOUIHBIX 1 bubnuorexa [IOK

https://m.edsoo.ru/da2¢70e4

pacTBopax
WctruHHBIE pacTBOPHI: HACBIILIEHHbBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. 1 bubmmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruaparst

16 Crioco0ObI BEIpaKEHHS] KOHIIEHTPAITIH 1 bubnuotexa [JOK
pacTBopoB https://m.edsoo.ru/328e653a

17 Pemenue 3a7a4 ¢ MCHOJIL30BaHUEM | bubnunorexa LIOK
HOHATHH ""'MaccoBas I0JIA https://m.edsoo.ru/785e0ab4
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pacTBOpEHHOTO BeriecTa", "MolisipHas
KOHIIeHTpauus"

18

19

Knaccudukanus 1 HOMEHKIATypa
HEOPTraHMYECKUX BEUIECTB

CucreMaruzanys 1 0000IIeHNE 3HAHUI
10 TEME

bu6nmoreka [IOK
https://m.edsoo.ru/bf9¢108d

bubnunoreka LIOK
https://m.edsoo.ru/8d2c6a3a

20

21

22

KonTponbHas padoTa no temam
"Crpoenue atoma. [lepuoanueckuii
3aKoH U [leproanyeckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Mengpeneena", "CTpoeHue BEIIECTBA.
MHoroob6pasue BemiecTs"

Knaccuukanus XuMH4ecKux peakiui
B HEOPraHMUYECKOW U OpraHMYecKon
XUMHUU. 3aKOH COXPaHEHHsI MacChl
BEIIECTB; 3aKOH COXPAaHEHUs U
[IpEeBpaILEeHHs SHEPTHH NTPU
XUMHAYECKHX PEaKIUsIX

TemnnoBbie 3G HEKTh XUMUYECKUX

peakuuil. TepMmoxumuueckue
ypaBHEHUSA

bubnunoreka LIOK
https://m.edsoo.ru/70a60aa4

bubnunorexa LIOK
https://m.edso00.ru/6335cdd2

bu6mmoreka IIOK
https://m.edsoo.ru/d1db86da

23

Brruucnenus no ypaBHeHHSIM
XUMUYECKUX PEAKLUN U
TEPMOXUMHUYECKUM YPaBHEHUSAM

bub6mmorexa [IOK
https://m.edsoo.ru/87b13954

24

CKopocTh XMMHUYECKOH peakuuu, eé
3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.
Kartanu3 u karanuzaropsl
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25 ['oMOreHHsbIe ¥ reTepOreHHbIE peaKuu 1
[IpakTrueckas padorta Ne 1 mo teme
26 "BiusiHue pa3nuvHbIX (aKTOpPOB Ha 1 1 bubamorexa LOK
p . p " https://m.edsoo.ru/1facaldl
CKOPOCTbh XUMUUYECKOU peaKiiuu
7 OO6paTtumbie U HEOOpAaTUMBbIE PEAKILIUU. 1 bubmmoreka [JOK
XUMHYECKOE PaBHOBECHUE https://m.eds00.ru/30952{9b
[IpakTuueckas padbora Ne 2 o teme
28 "BnusiHue pa3nuyHbIX GaKTOpOB Ha 1 1 bubmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
ONEKTPOJIMTHYESCKAS TUCCOLMAIIHS.
29 CI/IJILHI;e U CJIA0BIC AIEKTPOJIMTEI 1 bubmmorera [OK
2 ' https://m.edsoo.ru/5t766bdf
Crenenp IUCCOIUAIIN
Honnoe nponspeaenue Boapl. Cpena
30 BOJIHBIX :SCTBO oB. Bogopo HI)II;I 1 bubmmorexa [TOK
A P POB. BONOPOA https://m.eds0o.ru/3966ca89
nokazatenb (pH) pactBopa
I'maponu3s coneit. Peakium,
31 I ofelca}o 1€ B pacTBOpax 1 bubmmorexa [TOK
p B p p https://m.edsoo.ru/09d5a9bd
3JEKTPOJIUTOB
[IpakTuueckas padbora Ne 3 o Teme
32 "XuMHYeCcKre peakiii B pacTBOpax 1 1 bubmorexa [IOK
P A p p https://m.edsoo.ru/2e3daeb0
3JEKTPOJIUTOB
OKHCIUTETEHO-BOCCTAHOBUTEILHBIE
33 eaknuu. Ba)kxHeHIIe OKUCIUTEIN 1 1 bubmorexa HOK
DEAKHIH. https://m.edso00.ru/56226060
BOCCTAHOBHTEIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- 1 bubmuoreka [JOK
HWOHHOTO) OanaHca https://m.edsoo.ru/fb691387
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35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB 1 bubmmoreka [JOK
BEIICCTB https://m.edsoo.ru/93fb97d2

36 Pemenue 3aga4 pa3sIMUHBIX TUIIOB 1 bubmorexa HOK

Aatp https://m.eds00.1u/5a859d16

37 Pemenue 3aga4 pa3nu4yHbIX TUIIOB 1 bubmmorexa LIOK

At p https://m.edsoo.ru/5afa265d

18 Cucremaru3anus U 0000IICHUE 3HAHUI 1 bubnuorexa [IOK
o Teme "XuMuueckue peakuuu" https://m.edsoo.ru/c161eb85

39 KonTponbhas padota no teme | | bubnuoreka [IOK
"Xumuueckue peaxuu" https://m.edsoo.ru/a8a0a930
[Tonoxenre HeMeTaIOB B
[Teprnoanueckoii cUCTEeME XUMHUYECKHUX

40 anemenTtoB J[. 1. Menpeneesa u 1 bubmmorexa [TOK

T ’ https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
du3nvecKre CBONCTBA HEMETAIIJIOB
Annotponus HEMETAIOB (Ha IpUMepe
41 KHCJIIO p0 a, cepsl, pocho (a U A 1 bubnroreka LTOK
PO/, CCpR, P https://m.edsoo.ru/ef92c91c
yriepoja)

42 Bogopona: nonmyuenue, pusnyeckue u 1 bubnmnoreka [HOK
XUMUYECKHE cBOMCTBA. ['mapuabl https://m.edsoo.ru/0aa8f613
l"aymoreHsl: HaX0XICHUE B IPUPOJE,

43 CIIOCOOBI MO eHJ:ISI (1)1/131/1qpecip122 " 1 bubmmorexa LIOK

YHCHIT, https://m.eds00.ru/4e223795
XUMHUYECKHUE CBOWCTBA
I"anorenoBoxopoasl. Baxkueiimue
44 KHUCJIOPOJCOAEPKAIINE COETUHEHUS 1 bubmmorexa LIOK
POACORCPKAr a https://m.edsoo.ru/6b3255e6
raJIOT€HOB
45 JlabopaTopHblie 1 IPOMBIILIICHHBIS 1 bubnmoreka [JOK
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CIOCOOBI TIOTYYEHUS TATOT€HOB. https://m.edsoo.ru/6971aca4
[IpumeHeHue rajoreHoB U Ux
COETUHEHUN
[Tpaktuyeckas padora Ne 4. Pemenue
46 SKCIICPUMEHTAJIBHBIX 3aJ1a4 110 TEME 1 1 bubmorexa OK
" P " A https://m.edsoo.ru/8b26fecd
I'amorensl
Kucnopon: nabopatopHsie 1
A7 IIPOMBIIIJIEHHBIE CLIOCOOBI MOTYUYEHMS, | bubnuorexa [IOK
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumMeHeHMe KUCI0poia U 030HA
bubnuoreka [IOK
48 Oxkc epOoKC 1
KCHJIBL M TICPOKCHIBI https://m.edsoo.ru/5¢8816a0
49 Pemenue 3a1a4 pa3IMUHbBIX TUIIOB 1 bubmmorexa [TOK
AT p https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJIE€HUE B IPUPOJIE,
50 CH(I))CO6I>I MOJTyYEHUs (;HSI:/IHGCKI/IG u 1 bubmmorexa LIOK
yi F & https://m.edsoo.ru/46afae16
XAMUYECKHE CBOMCTBA
bu6nunorexa LIOK
51 CepoBo0po1, CYJIb(DUIbI 1
POBOZIOPOL, CYIbpuA https://m.edsoo.ru/7¢875999
Kucnoposacoaepxkaiiue coeTMHEHUS
52 cepnl gcl(1)6eiHI:)cm CBoﬁCTllla cepHOM 1 bubmorexa HOK
PH!- p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
ITpakTuyeckas pabora Ne 5. Pemenue
53 SKCIIEPUMEHTAIBHBIX 3a]a4 I10 TEME 1 1 bubmmorexa [IOK
" p . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coenHEHUs
54 A30T: HaX0XJACHUE B IPUPOJIE, ] bubnuotexa [JOK
CIOCOOBI NOTYYCHUs, PU3UIECKUE U https://m.edsoo.ru/badd2255
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XHUMHYECKHE CBOMCTBA. AMMMUAK,
HUTPU/IBI
Kucnopoaconep:xamme coeiuHEeHUS
55 a3ora IC))COGeHIIJ)OCTI/I CBOWCTB a30THOM 1 bubmmorexa [TOK
' https://m.edsoo.ru/e2965afe
KHUCJIOThI

56 [Ipumenenue a3oTa U €ro COCIMHEHUN. 1 bubanorexa [JOK
A30THBIE yI0OpEHUS https://m.edsoo.ru/129f5059
docdop: HaXOKAECHUE B IPUPO/IE,

57 CHOcoObI MOTy4YeHUs, PU3NYECKUE U 1 bubnunoreka LIOK
XUMUYEeCKue cBoricTBa. Dochuibl 1 https://m.edsoo.ru/9a6b43ec
dbochun
Oxcuasl dpocdopa,

58 docho c((l)) eq)xcz ue Kucinotel. Conu 1 bubmorexa HOK

p Iv[ prrat ’ https://m.edsoo.ru/c7a2d429
bocopHOIi KUCTOTHI

59 IIpumenenue docdopa u ero | bubmuoreka [IOK
coenunennii. Dochopusie ynoopeHus https://m.edsoo.ru/a218070a
ITpakTryeckas pabora Ne 6. Pemenue

bu6nunorexa LIOK
60 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME 1 1
https://m.edsoo.ru/8175ac3f
"A30T 1 gocop u ux coenuHeHus"
VYrinepoa: HaxXOXACHUE B IPUPOJE,

61 JJIOTPONHbBIE MO (DUKALINY; | bubmuoreka [JOK
(du3nUecKre U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
Oxcun yriaepoga(Il), okcug

62 e oy;(l\lf)) (OJ'I)LHaSI KHUCJIOTa U €€ 1 Bubmmorexa [IOK
YIIepoR &4 https://m.edsoo.ru/dba58adf
coJiu

63 Pemenue 3amay pa3nuvHBIX THIIOB 1 but6mmoreka [IOK
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https://m.eds00.ru/6029b609
Kpemunii: HaxoXAeHNE B IPUPOJIE,
64 Cl'II)OCO6BI MOJTyYCHUS (bHSI/IzefKI/Ie u 1 bubmmorexa [IOK
YACHIA, https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOICTBA
65 Oxkcun kpemuusi(IV), kpemuueBas | bubnmnoreka HOK
KHMCJI0Ta, CUIIAKATHI https://m.edsoo.ru/3170e7b1
[IpuMeHeHne KpeMHHS U €TO bubmmoreka [JOK
66 coequHeHuil. CTeKI10, ero noJjlyuyeHue, 1 https://m.edsoo.ru/393cdacO
BU/BI CTEKIIA https://m.edsoo.ru/5823cefb
bubnuoreka [{OK
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 1
https://m.edsoo.ru/b624£801
68 CucremaTu3anus 1 0000I1IeHnEe 3HAHUI | bubnnorexa [JOK
no teme "Hemerannsr" https://m.edsoo.ru/6e864dbS
69 KonTponbhas padbota no teme 1 | bubmmnoreka HOK
"Hemerannsr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIbHOMN | bubmuoreka [IOK
paboThI, KOPPEKITUS OMINOOK https://m.edsoo.ru/2b7e¢9510
[TonoxxeHne MeTasioB B
[lepuoanueckoii cucreMe XUMUYECKUX
71 aneMeHTOB. OCOOEHHOCTH CTPOCHHUS 1 bubmmorexa [IOK
’ p https://m.edsoo.ru/9839c16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue dpuznyeckue CBOMCTBa
bubnunorexa LIOK
72 MeTtasuioB. [IpuMeHeHne MeTaioB B 1
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CnnaBsl MetasuioB. Kopposust | bubnuotexa [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
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74 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1 buGnuorexa [IOK
https://m.edsoo.ru/e3de37b6

DJIEKTPOXUMHUYECKUH Psil HATPSYKSHUI

75 MeTauioB. O0IIMe COCOOBI MOTyYEHUS 1 buGnuorexa [IOK

https://m.edsoo.ru/94eb377a

METaJIOB
OO01mmas xapakTepucTiKa MeTauioB 1A-
rpynusl [leppoaudyeckoi cucTemsl

76 XUMHUYECKUX 1eMeHTOB. Hatpuii u 1 bubmmoreka [JOK
Kaluii: mony4yeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHUE CBOKCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAUHEHUN
OO6mas xapakrepucTuka MetamioB I1A-
rpynisl [leppoaudyeckoi cucTemMsl

77 XAMUYECKHUX 3JIEMEHTOB. Maruuu u 1 bu6mmoreka IIOK
KaJIbIMHA: IOJy4YeHue, pusnueckue u https://m.edsoo.ru/7c3e49¢c0
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN

73 JKécTKkoCTh BOJIBI M CIOCOOBI €€ 1 bu6mmoreka IIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfac9

79 AnroMuHuUi: ony4yeHue, Gusndeckue u 1 bubmuoreka [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso00.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCUA U

20 THUAPOKCH/IA aTIOMHUHHS, 1 bubnunorexa LIOK
THAPOKCOKOMIUIEKCHI AIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3aiau pa3nuyHbIX TUIIOB 1

82 [TpakTrueckas padota Ne 7. Permenue 1 1 but6mmoreka [IOK
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OKCHEPUMEHTAIIBLHBIX 3a/1a4 110 TEME https://m.edsoo.ru/27a4af43
"MeTaJuibl TJIaBHBIX oArpymnm"
OO01mas xapakTepucTHKa METaJJIOB
23 nmo6ouHbIX moarpynn (b-rpymm) 1 bubnmnoreka HOK
[Teproanueckoit CUCTEMBI XUMHUYECKHX https://m.edsoo.ru/610d7431
JJIEMEHTOB
dusnyeckue 1 XUMHUECKHE CBOIICTBA
84 XpoMa U €ro COEINHEHUN, UX 1 Bubmiorexa OK
P i https://m.edsoo.ru/991 1bef3
MIPUMEHEHHE
Baxueriie coelMHEHUs Maprasiia.
bubnuoreka [{OK
85 [Tepmanranat kayius, ero 1
& https://m.edsoo.ru/039d69c8
OKHCJIUTENLHEIE CBOIICTBA
duszndyeckre ¥ XUMHUUECKHE CBOMCTBA
86 J)Keje3a U ero coenuHenni. [lonyuenue 1 bubmmorexa OK
POy https://m.edsoo.ru/1b7£8741
Y IPUMEHEHHUE CIIJIaBOB JKelle3a
du3nyeckre 1 XUMHUUYECKHE CBOICTBA
87 MEIHN U €€ COeNUHEHNH, X 1 bubmotexa HOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
du3nyeckre 1 XUMHUUECKHE CBOCTBA
28 [IMHKA ¥ €r0 COeIMHEHMH, UX 1 bubnunorexa LIOK
IIpUMEHEHHE. | NIPOKCOKOMITIEKCHI https://m.edsoo.ru/b1{f2beal
IIMHKA
ITpakTruyeckas pabora Ne 8. Pemenue
bubnunorexa LIOK
89 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME 1 1
" " https://m.edsoo.ru/abe352ea
MerTaibl TOOOYHBIX MOATPYIIIT
90 Pemenne 3amay pa3IMuHBIX THIIOB 1 bubmorexa LOK
Aadp https://m.edsoo.ru/a8b83d83
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O06o001IeHre U cUCTeMaTH3aIus
91 H3Y4E€HHOTO MaTepraia 1o TeMe 1 bubmorexa [IOK
" ya " P https://m.edsoo.ru/e91fe975
Meraibl
9 KonrponsHas pabora o Teme ] | bubnuoreka [JOK
"MeTtamib" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yiabTaToOB KOHTPOJIbHOM 1 bubanorexa [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/9ebff2fd
Posb xumun B o0ecrieueHun
YCTOWUYMBOI'O Pa3BUTHUS YEJIOBEUECTBA. bubmmoreka [JOK
94 1
[ToHsTHE 0 HAYYHBIX METOAAX https://m.edsoo.ru/080fe1f0
HCCJIEIOBAHMS BEILIECTB
Hayunbie npuHIUITBI OpraHU3aluu
XUMHUYECKOTO ITPOU3BOJICTBA. bubnmnoreka [HOK
95 1
[TpomblIIIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BAKHEWILINX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY>KaroIen Cpeibl U ero 1 bubmorexa HOK
pyzaiot pedl https://m.edsoo.ru/9f11bf51
MOCJIE/ICTBUS
97 XUMUs ¥ 30pOBbE YEIOBEKA. | bubmuoreka [IOK
JlekapcTBEeHHBIE CpelICTBA https://m.edsoo.ru/a6552721
08 Xumus nuuy. Pons xumuu B | bub6mmorexa [IOK
o0ecreueHny MUIIEeBON O€30MacHOCTH https://m.edsoo.ru/1f7bSbd2
99 Kocmernueckue n mapdromepHbie 1 bubnuotexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
X¥MHS B CTpOUTENBCTBE. BakHelmue
100 CTPOUTENBHBIE U KOHCT VIOHHBIE 1 bubmorexa HOK
P 124 https://m.edsoo.ru/61e69003
MaTepUalIbl
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XHUMHSA B CEIILCKOM XO3SICTBE.
101 Opranmdeckyue 1 MUHEPAIbHbBIE 1 bubmorexa [IOK
P P https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3anus U 0000IICHUE 3HAHUM 1 bubmuoreka [JOK
110 TEME https://m.edsoo.ru/db979c¢70

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 4 Y
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUSA oOpa3zoBaHus

1 Bnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

OCHOBOIIOJIATAIOIINE MOHATUS (XMMUYECKUN DJIEMEHT, aTOM, HU30TOIIbI,
3JIEKTPOHHAsT 000JI0UKa aToma, §-, p-, d-3JI€KTPOHHBIE OPOUTAIIA AaTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSIHHME€ aroma, HOH, MOJIEKyJa,
BAJICHTHOCTD, AIEKTPOOTPUIIATENILHOCTD, CTEICHb OKHCJICHMS,
XUMHUYECKast CBS3b (G- U T-CBSI3b, KpaTHBIC CBSI3M), THOpUIU3AIIMS
ATOMHBIX OpOHWTANCH, KpUCTAUTMYEcKas pemeéTka, MOJb, MOJISPHAs
Macca, MOJSIpHBIA 00BEM, MOJspHAs KOHIICHTPALMS, PAcCTBOPHI
(MCTUHHBIC, AUCIEPCHBIE CUCTEMBI), KPUCTAJUIOTHAPATHI, YTIEPOIHBIN
CKeJNeT, (PYHKIMOHAIbHAS TpYIa, paJuKai, W30MEpbl, CTPYKTypHas
11 dhopmyna, uzomepust  (CTpyKTypHasi,  reomerpuyeckas  (Iuc-,
' TpPaHCU30MEPHS), TOMOJOTUYECKHI psA, TOMOJOTH, YIJIEBOIOPOJIHI,
KHUCJIOPOJI- M a30TCOACpIKAIIUE COCTUHEHUS, OMOJIOTUUECKH aKTHBHbBIC
BellecTBa (YriaeBo/ibl, KUPBI, OEITKN), MOHOMEpP, TIOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIE COSMHEHHS, KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHYECKUX peakluii (OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, 3K30- U
SHIOTEPMUUYECKHE, PEAKIMd MOHHOTO OOMEHa, TOMO- U TE€TePOTrCHHbIE,
oOpaTuMble U HEOOpPaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIJIEKTPOJIIUTHI,
3IEKTPOJUTAYECKAS] AUCCOLMALINS, CTENEHb TUCCOLUALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIU3, CKOPOCTb XMMHYECKOM  peakiuu,

XUMHUYECKOE PABHOBECHE)

TEOPHUM M 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHSI OpPraHUYEeCKHUX
BemecTB A.M. byTiepoBa, Teopusi 3JIEKTPOIUTAYECKON THUCCOLMAINH,
[lepuoanueckuii 3akon .M. MenneneeBa, 3aKk0OH COXpaHEHUS Macchl),
1.2 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SA3BIK XHMHUH, MHPOBO33PEHYECKHE
3HAHHUS, JIEKAIIUE B OCHOBE IOHMMAaHMUS NMPUYMHHOCTH U CHUCTEMHOCTH
XUMHNYECKUX ﬂBHeHHﬁ, COBpPEMCHHBIC MPCACTABJICHUA O CTPOCHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HA/IMOJIEKYJISIPHOM YPOBHSIX

1.3 MpEICTaBICHUS 0 MEXaHU3Max XUMHYECKHUX peakuuid,
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TEPMOANHAMHUYCCKUX u KHHETHYCCKUX 3aKOHOMEPHOCTAX nx

IIPOTECKAHUA, O XUMHUUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAaX

q)aKTOJ'IOl"I/I‘ICCKI/Ie CBCICHUSA O CBOﬁCTBaX, COoCTaBEC, IIOJIYYCHHH H
0e30macHOM HCII0JIB30BaHHNH BaKHEHIITNX HCOPTraHN4YCCKUX n
OpraHN4YC€CKUX BCUICCTB B 6LITy u HpaKTquCKOﬁ JCATCIIbHOCTH

YCJI0BCKa

L.5

2.1

o0mIye HaydHbIe MPUHIUIBI XMMHYECKOTO MPOU3BOACTBA (HA MpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOoJa, IMepepaboTKu
HedTH)

ChopMupoBaHHOCTH YMEHHI BBISBISATH:

XAapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATE COOTBCTCTBYIOIIUC IIOHATHA IIPpU OIIMCAHUU CTPOCHUA U

CBOMCTB HEOPraHWYECKUX U OPraHUYECKHUX BELIECTB U UX MPEBPALICHUI

2.2

B3aMMOCBS3b XUMHUYECKUX 3HAHWM C TOHATUSIMH M TIPEIICTABICHUSIMH
JOPYTHX MPEAMETOB ISl 00Jee OCO3HAHHOTO MOHUMAHUS W OOBSCHCHUS

CYIITHOCTHU MATCPUAIIBHOTO €ANHCTBA MUpPa

Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIb30BATh!:

3.1

HAaMEHOBAHHUSA XHMHUYECKHUX COCIUHEHUI MCKAYHAPOAHOI'0 COrO3a
TeOpeTquCKOﬁ 151 HpI/IKJ'Ia)IHOI‘/’I XAMHUU W TPHUBUAIBHBIC HA3BAHUA
BCIICCTB, OTHOCAINIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUuXx H

HEOPraHWYECKUX COCTMHEHUN

3.2

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHUS (DOpMyJ HEOpPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIeTHBIX) ()OPMYII OPraHUYECKUX BEIECTB

ChopMupoBaHHOCTh YMEHUS KIacCUPHUIIMPOBATE!

4.1

4.2

4.3

HEOPraHWYeCKUE BEIIECTBA, CAMOCTOSITEIILHO BBIOMPATh OCHOBAaHUS U
KPUTEPUU [T KITaCCH(PUKAITIH N3y4aeMbIX XUMUYECKUX O0BEKTOB
OpraHMYecKHe BEIIeCTBA, CAMOCTOSTENILHO BHIOMpAaTh OCHOBaHUS U
KPUTEPUU [T KITaCCH(PUKAITIH N3yJaeMbIX XUMUYECKUX O0BEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArMPYIOIIMX BEIIECTB,
TErIOBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTENeHEed OKUCIICHUS

2JIEMEHTOB, 0OPATUMOCTH PEAKIINHY, YIACTHIO KaTaJru3aTopa)

ChopmMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHHHM) W HOHOB

XUMHUYECKUX 1eMeHTOB | — 4 nepuonos [leproguueckoit cucremsl J[.1.
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MeHz[eneeBa " UX BAJICHTHBIC BO3MOXXHOCTHU, UCIIOJIB3YA IIOHATUA S-, pD-,
d-BHeKTpOHHBIe Op6I/ITaJ'II/I, OHCPIre€TUYCCKUEC YPOBHU

C(bOpMI/IpOBaHHOCTI) YMCHUA 00BACHATH 3aKOHOMCPHOCTH H3MCHCHMUS
CBOMCTB XMMHYECKHX DJIEMCHTOB M O6p33y€MHX nMHu COC,Z[I/IHGHI/Iﬁ o
nepuoaam u rpymnmam

C(bOpMPIpOBaHHOCTb YMCHHA COCTABJIATH YPABHCHHA XUMHYCCKUX

peakuil U pacKpbIBaTh UX CYLIHOCTb:

7.1

OKHCINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKnHﬁ MMOCpCACTBOM COCTABJICHUA

AJIEKTPOHHOIO OajlaHca 3TUX peakLuit

7.2

7.3

8.1

8.2

10

YPaBHEHHUS PEAKLUIl pa3Iu4HbIX THUIIOB; IOJHBIE M COKpAIlEHHbIE
YpaBHEHHUS peakluii HOHHOTO 0OMEHa, YYUThIBAsl YCIOBHUS, IPH KOTOPBIX
3TH PeaKUuu UAYT J0 KOHIA

peakuuii THUAPONIU3a, peakiuil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)
CdopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

Ha KOHKDETHBIX IIpUMEpPax XapakTep 3aBUCHUMOCTH PEaKLIUOHHON
CIOCOOHOCTH OPTraHMYECKUX COCIUHEHWH OT KpPAaTHOCTH M TUIA
KOBAJICHTHOM CBS3M (G- U T-CBSI3H), B3AUMHOTO BIIMSIHUS aTOMOB U TPYIIT
aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOEHHOCTEH peann3aliy pa3InyHbIX

MCXAaHU3MOB IIPOTCKaHUA peaKHI/Iﬁ

XAapaKTCPHBIC XHWMHUUYCCKHUEC CBOIMCTBa BEILIECTB COOTBCTCTBYIOIIINMU

OKCIICPUMCHTAMU U 3aIlTUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupoBaHHOCTb yYMEHHUS XapaKTepu30BaTb COCTaB M BaKHEHIIMe
CBOWCTBa BEIIECTB, NPHHAICKALIMX K OMNpeAETIEHHbIM KilaccaM H
TpyIIamM COeIUHEHNH (IIPOCThIE BEIIECTBA, OKCHIBI, THIPOKCUIBI, COJIH;
YTJIEBOJIOPOIBI, MPOCTBIC YPUPHI, CIUPTHI, PEHOIIBI, AJTbICTHUIBI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXHBIE SQUPHI, KHUPBI, YTIEBOJbBI, AMHHBI,
AMUHOKHCIIOTBI, OETIKN)

ChopMupOBaHHOCTb YMEHHUS TPOBOAUTH PACUETHl MO XUMHYECKUM
dbopMyIaM M ypaBHEHHSIM XHMHUYECKHX PEAKIHUHA C WCIIOIb30BaHUEM

(bu3NYECKUX BEIUYMH:

10.1

Macchl (00bEMa, KOJIMUECTBA BENMIECTBA) MPOIYKTA PEAKIINH, €CIIH OJTHO
W3 UCXOJHBIX BEMIECTB JIaHO B BUJIE PACTBOpA C ONMPEECTEHHON MaCCOBOM

JoJIeH pacTBOPEHHOTO BEIIECTBA MM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BEMHOM JJOJIH, BBIX0/1a MPOIYKTA PEAKLIUU
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10.4
10.5

11

12

620078, r. ExatepunOypr, yi1. Mansimesa, 134 ten. 8(343) 374-02-91,
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TEIIOBOTO 3¢ (deKTa peakIui
00BEMHBIX OTHOIICHUH ra3oB
0 HAXOXKJICHUIO XUMUYECKOH (POPMYIIBI BELIECTBA

Brnanenue cucremMoil 3HaHM O METOJaX HAy4YHOTO IMO3HAHUS SIBJICHUU
MIPUPO/IbI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX U YMEHUE MPUMEHSITh
9TU 3HAHUS TPHU HKCIEPUMEHTAJIBHOM HCCJICIOBAHUM BEIIECTB U IS
OOBSCHEHUSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

HpaKTHHCCKOﬁ JCATCIIBHOCTHU YCJIOBEKA U B HOBCCI[HGBHOﬁ KHU3HU

ChopMupoBaHHOCT yMEHHS TPUMEHATh (UCIOJIb30BATh) 3HAHUS O
COCTaBE€ M CBOMCTBAaX BEIIECTB I DKCIEPUMEHTAIBHONW IIPOBEPKHU
TUIIOTE3 OTHOCHUTEIIBHO 3aKOHOMEPHOCTEM NPOTEKaHUS XUMHUYECKHX
peakiMii W MPOrHO3UPOBAHMS BO3MOMKHOCTEM HMX OCYIIECTBIICHUS,
CHUCTEMHBIE XUMHUYECKUE 3HAHHS Ui OOBSICHEHUS M MPOTHO3UPOBAHHS
SIBJICHUH, MMEIOIUX €CTECTBEHHOHAYYHYIO MPUPOLY; I HPUHATHS

TPaMOTHBIX PEIICHUI TTPOOJIEM B CUTYalIUSX, CBSI3aHHBIX C XUMHUEH

13

ChopMupoBaHHOCTh YMEHHUS TUIAHHUPOBATH M IMPOBOIUTH XUMHUYECKHHA
JKCIIEPUMEHT (TIOJyYeHHE W HU3YyYE€HUE CBOWCTB HEOPraHUYECKUX U
OPraHMYECKHUX BEIIECTB, KAadeCTBEHHBIE PpEAaKIMHU YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOAEPKAIINX OPTaHUYECKUX BEILECTB,
pelieHue AKCIEPUMEHTAIbHBIX 3aj1a4 1o pacro3HaBaHMIO
HEOPraHWUYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM IpaBUII
O0e3omacHoro  oOpamieHus €  BemecTBaMM M JabOpaTOPHBIM
o0opynoBaHueM; (pOpMYIHPOBAThH LEH MCCIEI0BAHUS; IPEICTABIATh B
paznuuHoil (opme pe3ydbTaThl SKCIEPUMEHTA, AaHAJIU3UpOBaTh U

OIICHUBAThb UX NOCTOBEPHOCTH

14

ChopMupOBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIEHANPABICHHBI MOMCK
XMMUYECKON MH(OpMAIMY B pa3IMYHbIX UICTOYHHUKAX (HaydHast U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBO MHpOpMAIH, ceTh IHTepHET u
JpyTue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U MCIOJB30BaTh B COOTBETCTBUU C ITOCTaBJICHHOM

yueOHOI 3aaueit

15

CdopmMupoBaHHOCTh yMEHHsI NPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHMBAaTh WHGPOPMAIMIO C TO3UIMH OSKOJOTHMYECKOH Oe30macHOCTH
MOCNIEACTBUI OBITOBOM M TPOU3BOJCTBEHHON JEATENBHOCTH YeNOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI

OCO3HaBaTb OITIaCHOCTD BOSI[CﬁCTBPIH Ha KHUBBIC OpraHU3MbI
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OHpeI[eJ'IéHHBIX BCHICCTB, IIOHHMMass CMBbICJI IIOKa3aTelIsd Hpe,[[CJ'IBHofI
I[OHYCTI/IMOP'I KOHOCHTpAllM, W IIOSACHATH Ha IIpUMEpax CII0COOBI

YMCHBIICHUSA U TPCAOTBPALICHUSA UX BPCAHOTO BO3Z[CI>'ICTBI/ISI Ha OpraHusm

YCJIOBCKaA
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INEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
O XUMHUHnN

Kon

1.1

1.2

1.3

1.4

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

TeopeTnyeckre OCHOBbI XUMUU

Crpoenue BemectBa. CoBpeMeHHass MOJENb CTpOeHMsI aToMa. Pacnpenenenue
9JIGKTPOHOB IO SHEPreTUYecKHMM ypoBHSM. Kiaccupukanmuss XUMHUECKUX
351eMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPreTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
s1eMeHTOB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAsS

KoH(pUTypanus aroMa. BaleHTHBIC JIEKTPOHBI

Ilepuonuueckass cucrema xumuueckux d3neMeHToB .M. MeHnneneesa.
Ousnueckuit cmbicn [lepuoanueckoro 3akona .M. MenneneeBa. [lpuunnbl u
3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB 3JIEMEHTOB W HX COCJUHEHUH IO
NepuoJaM M TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB MPOCTBIX

BCIICCTB, BOAOPOIHBIX COCI[PIHCHPIIZ, BBICHIUX OKCHUIOB U THAPOKCHUIOB
BaneHTHOCTD. BHGKTpOOTpI/IHaTeJILHOCTB. CreneHb OKHCIICHUSA

Bunel xumudeckoi cBs3M (KOBaJeHTHAsI, HOHHAsI, METAIITUYecKasi, BOJOPOIHAs)
Y MEXaHU3MBI €€ 00pa3zoBaHus. MeXMOJIEKyIsIpHbIe B3auMoieicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJAPHOTO CTPOEHHsS. THIbl KpHUCTaUIMYECKUX

peI_HéTOK. 3aBUCHMOCTh CBOMCTBA BCIICCTB OT TUIIA KpHCT&J’IJ’IH‘IGCKOfI peIJ_IéTKI/I

1.5

1.6
1.7

1.8

1.9

Xumuueckass — peakmus.  Kimaccuukanuss — XMMHUYECKHX — peaknwid B

HEOPraHUYECKON ¥ OPraHN4eCKON XUMHH. 3aKOH COXPaHEHMsI MAacChl BELLIECTB
CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (haKTOPOB
TennoBbie 3¢ deKTh XMMUYECKUX peakiuii. TepMoxuMudeckue ypaBHEHUs

O6paTI/IMLIC pPCaKkIuu. XUMHYECKOE paBHOBECHC. q)aKTOpLI, BIMAKOIIMEC Ha

COCTOsIHME XUMH4ecKoro paBHosecus. [Ipuanun Jle [larense
Onexrponutuyeckas aucconuanus. CuiabHble M ciadble 3mekTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEIECTB: KHCNas, HeWTpaiabHas, mienoyHass. CTeneHb

nucconuanuu. Peakimn noHHOTO 0OMEHa

1.10

IMaaponus coneit. MornHoe nmpousBenenne Boabl. Bomopoauerit mokazarens (pH)

pactBopa

CriocoObl BBIpaKEHHsI KOHIIEHTPALUU PACTBOPOB: MAaccoOBasi A0JIsI pACTBOPEHHOTO
BELIECTBA, MOJIApHAas KOHILEHTpauMs. HacelllleHHble UM HEHACBILLEHHBIE

PacTBOPLI, paCTBOPUMOCTD. KpI/ICTaHHOI‘I/I,I[paTBI

1.12

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pcCaKkmuu. HOBGI[CHI/IG BCIICCTB B Cpcaax C
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pasHbIM 3HaueHueM pH. MeTo/ibl 3ekTpoHHOro Gananca

1.13

DEeKTPOIU3 PaCTBOPOB U PACILIABOB COJICH

2.1

22

23

OCHOBBI HEOPTraHUYECKON XMMUHU

Krnaccudukanus Heopranuueckux coequHeHnit. Homenknarypa HeopraHudeckux

BEILIECTB

XHWMHYECKHUE CBONCTBA BAKHEWINIMX METAJUIOB (HATPUM, KaJIMHA, KalbIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, JKelie30, MeIb) U HUX coenuHeHmid. OOmue

CHIOCOOBI TIOTYYEHUST METAIUIOB
XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpEeMHHS) HM  UX  COSAWHCHHMN  (OKCHJIOB,

KHCJIOPOJICOACPIKAIITUX KUCIIOT, BOAOPOIHBIX COSTUHEHU )

24

I'eneTtmueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, MPUHAAJICIKAIINX K pa3JINYHbIM

KJj1acCaM

2.5

3.1

###Par#H# 1 nenTudukanns HeopraHmueckux coeinHeHnii. KauectBeHnoie

peakly Ha HEOPTaHMYECKUE BEUIECTBA U MOHBI
OCHOBBI OPraHUYECKOU XUMUHU

OCHOBHBIE TIOJIOXKEHHMSI TEOPUM XUMHYECKOIO CTPOCHHSI OpPraHMUYECKHUX
coequHeHnil A.M. bytnepoBa. YTiuepoaHbIil CKEJIET OpraHU4eCKONW MOJIEKYIIBI.
KpatHocTh XMMHMUECKOM CBSI3U. S- M P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AIMU
opOuTasneii aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMUMHUYECKOTO

CTPOCHUS MOJICKYII. I'omonoru. I'oMmonoruueckuii pAA. I/I30Mep1/1$1 H U30MCEPhbI

3.2

33

34

[lonsTne o  QyHkumoHanbHOM  rTpymme.  OpueHTtanoHHble  A(hdEKTH
3aMeCTUTENCH

[IpencraBienre o KiaccHU(pUKAIMKM OpraHUYECKUX BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEIWHEHUH (cHucTemMaruyeckas) W TPUBUAIbHBIC Ha3BaHUS
BOXHEUIINX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB
CBoOOgHOpaIUKAIBHBIH W HMOHHBIA MEXaHWU3Mbl peaknuu. [loHsTHE O

Hykieoguie u anekrpoduie. [Ipasmio MapkoBuukosa. [IpaBuino 3aiiiieBa

3.5

3.6

AJikaHbl. XMMUYECKUE CBOMCTBA AJIKAHOB: rAJIOTEHUPOBAHME, JETUAPUPOBAHUE,
TEPMUYECKOE PAa3JIOKEHUE, KPEKHWHI, H3oMmepu3anus, ropenue. Ilomydenue
ankanoB. [luknoankanel. Crenudpuka CBOWCTB IUKIOATKAHOB C MAallbIM
pa3sMepoMm 1uKiIa. Peakuuy npucoeInHEHUs U paguKalbHOTO 3aMELEHUS

AnkeHbl. XUMHUYECKHE CBONCTBA: peaklUU MPUCOEIUHEHUsS (TaJOT€HUPOBAHUE,
TUAPUPOBAHUE, THAPOTATIOT€HUPOBAHNUE, TUApATallMsl), TOPEHUS, OKUCICHUS W

nonuMepuzaui. [IpomblieHHble ¥ Ja0OpPaTOpHBIE CIOCOOBI  MOJYYEHUs
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AJIKCHOB

3.7

3.8

3.9

Ankaguensl. XUMHYECKHE CBOMCTBA AalKaJUMEHOB: PEAaKLHUU IPUCOEAUHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojumepusauuu. [lomyuenue

AJIKaIHMCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOreHUpPOBAaHUE,
THJIPUPOBAHUE, THIpATAUs, THIPOrajJOreHUPOBAaHUE) KaK CIOCO0 MONydYeHHUs
MIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

Apenbl. XHUMHYECKHME CBOWCTBa O€H30Jla: PpPEaKIUH  AIEKTPOPUIHHOTO
3aMelIeHus, MpUcOoenuHEeHusl (TUIpPUpPOBaHME, TalloreHupoBaHue). Peaxius
ropeaus. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oua.
Oco0OeHHOCTH XHMHYECKHX CBOWCTB crHpoiyia. [lommmepusammsi CTUpPOIA.

CnocoObl MOJIYYCHH U IPUMEHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOAOB

3.10

3.11

3.12

3.13

3.14

Cnuprel.  IlpenenbHple  OJHOATOMHBIE CHUPTBHI. XHMHUYECKHUE CBOMCTBA:
B3aUMOJICHCTBME C  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS — HAJIMYMS
TUIPOKCOTPYHIBI, €  TaJOr€HOBOJAOPOJAMH  Kak  CIOCO0  IMOJIydyeHUus
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakius ropeHus.
[Tonyyenue »sTaHONA: peakuuss OpOXKEHUS TIIIOKO3bl, TUApaTalus STHIICHA.
OTUJEHITIMKOIb W TJIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. XMMHUYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HaTpuem, T'uApOKCUIOM

HaTpust, Opomom). [lonyuenue penona

Anbrernapl. XuMHUYECKUE CBOMCTBA MpEeAETIbHBIX allbJCTHI0B: T'MJIPHUPOBAHUE;
KaueCTBEHHBIE PEAKIMM Ha KapOOHMJIBbHYIO TpyHny (peakuus «cepedpsHOro
3epkainay, B3aumojeicTeue ¢ ruapokcugom meau (II). Ilomyuenue npenesnbHBIX
aJIBJICTU/IOB: OKHUCIIEHWE CIHPTOB, THUIpaTalys ameTwieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn PCaKIM OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[Tonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AIbJAETUAOB. BpIciue mpeneibHble U
HenpeaeabHbIe KapOOHOBbBIE KUCIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
OOpatumocTh peakiuu sTepuduranuu. [IpuMeHeHHe CIOXKHBIX 3(QHPOB B

MUIIEBOH M TMap(IOMEPHONW TPOMBIIUICHHOCTH. JKUpPBI Kak CJIOXKHBIE 3(PHUpPHI
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rmoepruHa M BBICHIUX Kap6OHOBBIX KHUCIOT. XUMHYECKHE CBOMCTBA XKHUPOB:
THAPHUPOBAHUE, OKHCICHHUC. FHI[pOJ'H/I?), WM OMBUICHHEC, XXHPOB KakK croco0
MPOMBIINIJICHHOT'O IMOJIYYCHHA COJICH BBICIINX Kap6OHOBbIX KHCIOT. MblIa Kak

COJIM BBICHIHNX Kap60HOBbIX KHCIIOT

3.15

XUMHYECKHUE CBOMCTBA IJIIOKO3Bl: PpEAaKIUMU C Y4YaCTUEM CIHUPTOBBIX H
QJIBJICTUIHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4YEeHUE B KU3HEAEATEIILHOCTU OpraHu3ma. Jlucaxapuasl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBArOIIME aAucaxapuiabl. [maposns
nucaxapunoB. [lomucaxapuabl: kpaxman, riukoreH. CTpoeHre MakpOMOJIEKYI
KpaxMaja, IJIMKOIeHa WU Leunoio3bl. dusnueckre CBONCTBA KpaxMmala H
LEJUTI0NI03bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmania: THApPOIU3, KadeCTBEHHAs
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LIEJUIKOJIO3bl: TMAPOJIN3, MOJIYYCHUE
¢upoB wnemwmono3bl. lloHsATHE 00 WCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIETK)

3.16

AMHHBI. AMHHBI KaK OPraHMYE€CKHE OCHOBAHUS: PEAKIIMU C BOJIOHM, KHCIOTaMH,
peakuusi TOPEeHMs. AHWIMH KakK IPEeACTaBUTENIb apOMATUYECKHMX aMHUHOB.
XHWMHYECKUE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, okucieHue. [lomydyeHue aMHHOB QJIKWUJIMPOBAHHEM aMMHakKa |

BOCCTAHOBJICHUECM HHUTPOIIPON3BOJHBIX YIJIE€BOOOPOI0B

3.17

3.18

AMMHOKHUCIIOTEI U O€NKH. AMHUHOKHUCIOTHI KaK aM(OTEpHBbIE OpPTaHHYECKHE
coequHeHusl. OCHOBHBIE aMHHOKHCIOTHI, OOpasyromiue Oenku. XHUMHUYecKue
CBOWCTBa OEJIKOB: TUAPOJU3, JECHATYypalus, KaueCTBEHHbIE (LIBETHBIE) PEAKIIMU

Ha Oenku

CrpoeHne W CTpPyKTypa IOJUMEPOB. 3aBUCUMOCTb CBOMCTB IIOJIMMEPOB OT
cTpoeHus: MoJieKyld. OCHOBHbBIE CIIOCOOBI TOJYyYEHUS! BBICOKOMOJIEKYISPHBIX
COEIMHEHMI: peaKIuy MOoJUMepU3alui U MoJduKoHAeHcanuu. Knaccudukanus

BOJIOKOH

3.19

#H##Par#H# nenTndukanns opraHMuecKux coeMHeHuil. Perenue

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNUEC OPraHNYCCKUX BCIICCTB

3.20

4.1

4.2

['eneTnueckas cBsA3b MEKy KJlaCCAMU OPraHUYECKUX COCIMHEHUN
XUMUS U )KU3Hb

Xumus B TOBCeTHEBHOM xu3HU. [IpaBmiia Oe3omacHoi paboOThI C €AKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOM XUMUH

Xumus U 310poBbe. XUMUS B MEAULIMHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUS B
MIPOMBIIIJIEHHOCTA. XUMHsI W SHEPreTUKa: MPUPOJIHBIN W TOMYTHBIN He(TSIHON

ra3bl, IX COCTaB U Hcnoiab3oBanue. CoctaB HeTH U e€ mepepadboTka (MPUPOTHBIC
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HCTOYHUKH YTIIEBOIOPOJIOB)

XuUMHST ¥ DIKOJOTHS. XHMHYECKOE 3arpsi3HEHUE OKPYXKAIOWIEH Cpeabl U €ro

nocneactsus. Oxpana rugpocdepsl, mouBbl, atMocdepsl, Giaopsl U (GayHbl OT

+3 XUMHUYECKOro 3arpsisHeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOJYKTOB.
AnbTepHaTUBHBIC HUCTOYHUKHU YHEPTUN
OOmue mpencTaBiICHUsT O MPOMBIIIICHHBIX CIOC00axX TOMYyYSHHUS XHUMHUYECKUX
BEILLIECTB (HA IpPUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
4.4 uBetHas  Metauryprus.  CTekso M CWIMKaTHas  IPOMBIIUIEHHOCTb.
[IpombiiienHass ~ opranumyeckas  xumusa.  CbIpp€  Ajid  OpraHUYyecKou
MIPOMBIIIIICHHOCTH
5 Hi#Parf## Tunel pacu€THBIX 3a1a4
###Par#Ht#PacuéThl Macchl BeleCTBa UM 00BbEMA ra30B IO U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE WIIM 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEILIECTB
5.2 ###Par##H#Pacu€rol TeruioBoro s pexTa peakiuu
5.3 ###Par###PacuéTbl 00BEMHBIX OTHOIIICHHUH Ia30B MPU XUMUYCCKUX PEAKITUIX
5.4 ###Par#t#PacuéTsl Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB
' pEaKIuu, eciiu OJTHO U3 BEIIECTB IaHO B U30BITKE (MMEET MIPUMECH )
55 ###Par#t#PacuéThl MacCcoOBOM MM 0OBEMHOI JTONTM BBIXO/1a MIPOIYKTA PEAKIIUU
' OT TEOPETUYECKH BO3MOKHOTO
###Par#t#PacuéThl Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEaKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JAHO B BUJE PACTBOPA C ONPEACIEHHON MAacCOBOU J101EN
PacTBOPEHHOTO BEIIECTBA
57 ###Par###Pacd€Thl C MCTIOJIb30BAaHUEM TTOHSITUH «MacCOBasl I0JIS1», «MOJIIpHAs
' KOHIEHTPALH», «PACTBOPUMOCTHY
###Part##Hax ox 1eHre MOJIEKYIISIPHOM (POPMYIIBI OPTaHUYECKOTO BEIIECTBA MO
5.8 €ro MJIOTHOCTH U MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIINX B €r0 COCTaB, HJIH 110

MPOAYKTaM CrOpaHus
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YYEBHO-METO/JNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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