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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOTO W3YYEHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3ydyeHue nmpeamera, peamu3yeMoe B YCIOBUAX  AU(GEepeHLUPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOMNOJIArarol[MMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e HMH(QOPMALIMOHHO-METOAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOIlIed cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeJeNieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTrepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHK; TOAXO0JI0B K (HDOPMHUPOBAHHUIO COJIEPKATEILHOW OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HTOrOBOM arrectaliud B (OpME €IAMHOrO0 TOCYJIapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAaE€T WHBAPHUAHTHOE MPEAMETHOE COJEpKaHHUE, O00s3aTEIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBacT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3YYEHHUSI OTICIbHBIX TEM,

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHHUs IpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUU TPETyCMOTpeHa
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpelelaMH YCTaHOBJIEHHOW MpOrpaMMOM MO  XHUMHUHU
o0s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUeNTyalbHbIMU TosnoxeHusmu @OrocC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  TMOJYYEHHS  XUMHUYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO MpodecCHOHANIBHOIO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U YIIyOJIeHHE TEOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO K MIaHUPYEMBIM pPE3yJbTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4y



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaIbHbIX YMEHHUM, YMEHUIM pallMOHATU3alNK y4eOHOTO Tpyla |
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoOBy cojepkaHus KypcoB «Opranudeckas xumus» u «OOmas u
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOXKHOCTh 3HAYMUTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJUWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEaKILHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ pEakuuid  JOomojHseTcs  (GOPMUPOBAHMEM  MpEACTaBlIeHUNH 00
AIEKTPOXUMHUYECKUX MpoIleccax M AIEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEAKIIUM.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHUE CMEKHbBIE MpeaMeThl. Tak, Hanpumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAaHMS, OOUTHOCTh 3aKOHOB UM TEOPUW B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (M3MKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIUH, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTaBICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa i1 KIACCOB XMMHUKO-
ouonornueckoro npoduiast OONbUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HAydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM MpEeAMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE NpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro olumero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE H3y4YE€HHUs IMpeAMeTa Mperoaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pelIeHUMH  Mpoljem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl YEJIOBEKa, a TaKKe HKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

e OCBOCHME CHCTEMBI 3HAHUW, JISKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHU, COBPEMEHHBIX NPEIACTABICHUM O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUsS XMUMHUYECKUX PEAKUHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mMX
Hay4YHBIX MPUHIMIIAX XUMHUYECKOTO MPOU3BOICTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, WUMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BCIIIECTB;

yriyOJieHue  TPEJACTaBICHUH O  Hay4dHbIX  METOJaX  ITO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B nmane peaqm3anuu IMEpBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XUMHS» Ha  YIIYOJIEHHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTHU SIBJICHHU TIPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHWUI0O  HAa  OCHOBE  YCBOCHHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATENBHBIX MHTEPECOB, MHTCILIEKTYATbHBIX M TBOPUYCCKUX
crocoOHOCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBHUIO YCTIEIITHOM MPOo(eCcCHOHATBLHON U 00IIEeCTBEHHOU IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6m1ee Yncio 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefiento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

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

DNEKTPOHHOE CTPOCHHE aTOMa YIJIEpoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHMA. BaseHTHbIE BO3MOJKHOCTM aroMa yriepoja. XHMHYECKass CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
akuenTopHbli). Tumbl nepekppiBaHHs aTOMHBIX OpOuTaled, ©- U T-CBSA3H.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKkTpoHHbIE 3PPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUI (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coequHeHuidl (IUPAC) m TpuBumanbHBIC Ha3BaHUS
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HAaKOMJIEHUE C 00pa3naMy OpraHUYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OMNBITHl [0 MNPEBPALIEHUI0 OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosornueckuii psj ajkaHoB, oOmiast popMyiia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
AJIKAHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIPpUPOBaHMs, UKIN3ANY, IUPOJIN3a, KPEKUHTa, ropenus. [Ipencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XHMMMUYECKHUX CBOMICTB MalbIX (LMKIONpPONAaH, LMKIOOyTaH) u
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anusi aTOMHbIX opOuTaneil yriepona, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3H, NOJMMepu3anuu U okucieHus. [IpaBumo MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenne. I[lomumepusanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
u30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKMHOB, SP-
ruOpuan3anusi aTOMHbIX opOuTaneil yriepoga. @U3nyecKue CBOMCTBA aJIKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBA O€H30J1a U €r0 TOMOJIOTOB: PEaKLUK 3aMeleHUs] B OEH30JIbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIi yronab u mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



NEPETrOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHUM), PU(POPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXIY PA3IIMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHHUE TaJIOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOrCHIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyu. B3anMoAeicTBUE NHUralOreHalKaHOB C MarHUEM M LIMHKOM.
[lonsatne 0 METAJUIOOPraHUYECKUX COCIUHECHUAX. Hcnonp3oBanne
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IOJYyYEHHE JSTHIICHA H
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0OB U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHHWE MOJIEKyn (Ha MpuMepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEaKLUU 3aMEIICHUs, JETUApAaTalllid, OKHCICHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHWYECKHMMM KHCJIOTaMH, KayeCTBEHHAs peakUuus Ha MHOTOaTOMHbIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMM HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
OenzonpHOrO sigpa. dusmveckue cBoicTBa PeHonaa. OcoOOEHHOCTH XMMHUYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHHMJIBHOW TPYIIIBL. ['OMOJIOTHYEeCKUE PSABl albJETHIOB U KETOHOB, OOIIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIIMN HA aJIbJICTUbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpojHBIE CBSI3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCTOThl. CIIOCOOBI MOTYYEHUS U MPUMEHEHUE KapOOHOBBIX KHUCJIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

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

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U nonucaxapuibl). MoHoOcaxapuIbl: TIIIOKO3a, (PPYKTO3a, TajlakTo3a, pubo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTHIHON
IpynI, CIUPTOBOE W MOJOYHOKHCTOEe OpoxeHue. [IpuMeneHue TIIIOKO3bI, €6
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1enono3a. CTpoeHne MakpoOMOJIEKYJl Kpaxmania, TJIMKOTeHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIUid C MOAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: TUIAPOJIU3, TONyuyeHue 3GUpOB 1eiUT0103bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ATHJIOBOIO CHHUPTA JUXPOMATOM Kaius (BO3MOXHO HCIOJb30BaHHUE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHlYecKue NMpou3BojHble ammuaka. Kiaccuukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX AMHHOB C a30THUCTOM KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHoOe BiMsHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CrocoOsbl
NOJly4YeHUs! U TpUMEHEHHE anu@aTHUecKux amMuHOB. llomyueHue aHuIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYeckue CBOMCTBA AMHHOKHUCIOT.
XUMUYECKUE CBOMCTBA aMHUHOKUCIOT Kak aMQOTEpHBIX OpPraHUYEeCKUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OelKoB. XUMHUYECKHE CBONCTBa OEJIKOB: THAPOJU3, JAEHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NnKOB B BOJE, JCHATypalusi OEJIKOB NMpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHudeckne  coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
oy TUICHTEpePTaNIaT). Y Trim3aus u nepepadoTka IIacTHKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (teron, KeBJIap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAIBHBIX 3agad 1o TeMe «Pacmno3naBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON  (OpMYJIBI OPraHUYECKOrO0 COEIUHEHHS Mo Macce (00bEMY)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/ HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUSI, ONpENeNieHue J0JM BBIXOJAa MPOJAYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUI NMHUTAHUS, OpPOKEHHUE,



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

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW snemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O00JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukaius XuMu4ecKux 3JI€MEHTOB (S-, -,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenaeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U lleprmonnueckoil cHUCTEMBI
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM ¢ M[epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa [[.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HACBIIIAaEMOCTh KOBAJICHTHOW CBA3U. KpaTtHeie cBszu. BonoponHas —CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUX. CocTaB KOMILUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstne o mucnepcHbix cucremax. Mctuauble pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceileHHusie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccuduxkainus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHYECKUX peakmusiX. TermnoBbie 3Q(PEeKTH XUMUUECKHX PEaKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpATHUMBIC peaKIuu. XUMHU4YeCcKoe paBHoBecue. KoHncTanTa
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHCIIOTHAs, HEUTpabHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb YW BOCCTAHOBUTENb. [Ipolecchl OKHUCIEHUST W BOCCTAHOBJICHHS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM MOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetauioB B llepuoguueckolt cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

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

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOPOAbI. BaxkHeuIe KUCIOPOACOACPKAIINE
COCIMHEHUs TrajgoreHoB. JIabopaTopHbIe M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kucinopoaa. @U3NUECKHe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxxaenume B mpupofe, CHocoObl TOMydeHUs, (QHU3UYECKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoje, CrIocoObl MOMydeHUs, (PU3NYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUN.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetaiioB B Ileprnondeckoi cucteMe XUMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CmuiaBel METAIIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl
NOJIyYEHUS METaJIOB: TUIPOMETAILTYPIrus, MAPOMETAITYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE IPOCTHIX BEIIECTB U UX COCIUHEHU.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMUYECKHE CBOICTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB U MX COEIUHEHUHU.
XKécTrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIWHEHUU.
Baxneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIIABOB.

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

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [[puMenenue
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3Yy4YEHHE KOJUICKIMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METaJJIOB, B3aUMOJECHCTBUE THAPOKCUIOB AOMUHUS M LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponp xumuu B o0ecrieyeHun yCTOMYMBOTO pa3BUTHA denoBedecTBa. [loHsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHHUSI METAJUIOB H
CIJIaBOB. XHMHUYECKOE 3arps3HEHHUE OKPYKAIoUIEeH Cpelbl U €ro MOCJIEICTBUS.
Ponp xumMuu B o0ecrieueHnH YHEPreTuIeckoil 6€30MacHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIUIIMHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIHOJIb30BaHUSl MPENaparoB OBITOBOM XHMHH B IOBCEJHEBHOMN
KU3HU.

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

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE yI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 1t 25eKTpoHUKU. HaHOTEXHONMOTMA.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuUMecH, Macchl (00BEMA, KOJMYECTBA BELIECTBA) MPOJYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallud BEUIECTBA B PAcTBOpPE, AOJIM BbIXOAA MPOAYKTA pEAKIHUU OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MHUKPOMHpP, MaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIEeCTBA, HACAJbHBIA ra3,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kiaeTka, opraHusM, dKocucTeMa, ouocdepa, MmeTaboIU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcBhl.

TexHonorusa: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJUTyprusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIICHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUU.



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

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MpeaMeTa «XHUMHsS» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYyYalIIHUXCA PYKOBOJICTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMera «XUMHUsS»  OTpaxaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

NPEJCTaBICHUS O COIHMAIBHBIX HOPMax M TMpaBUIaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIbHOCTH MPU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAaMEPCHHS, JIOTHKY U
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAyKH €CTh pe3yJbTar
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e UH(POpPMAIMU O MEPEOBBIX JTOCTHXKEHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 310poBOTO M 0Oe3omacHoro oOpas3a JKW3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  yueOHO-HCCIeq0BaTelbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUEeCKOMY U3Yy4YEeHUIO Mpodeccuil pa3IuyHoro pojaa, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAHMS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MpOoOJieM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JICUCTBUWA, NPUHOCAIIUX BpEI OKPYKaIOILIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIIECTBEHHOMN PaKTUKY;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWU MpodJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHWU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIMOJIb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONUXCS JAHHBIX C [EJIbI0 TOJy4eHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaaIbHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

yYHHUBEpCaJbHble yueOHbIE NEUCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,

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

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

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a3oBble JIOrHYeCKHUE TeHCTBHUA:

CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh TMPH OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapPaKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh WX B3aWMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XAMHUYECKUX PEaKLUN;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUCHUS,

IIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON



peakiMy — TMPU PElIEHUH YYEOHBIX MO3HABATEIbHBIX M TMPAKTHUUECKUX 3aJ1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

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

bopMyIMpOBATh LIENIU U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

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

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3JIUYHBIX TOMCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusmueckue
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, (1)0pMYJ'II/Ip0BaTI> CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, TTPAKTHUECKONH pabOThI MO MCCIICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, ONpeAcisia €€ LeJd M 3adadyd, KOHTPOJHMpPOBaTh U 1O MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU YYEOHBIX U HCCIEIOBATENIbCKUX 3ajad, BbIOMpaTh HauboJsiee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyUCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI 110 XMMHUHU Ha yTriayOJ€HHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AEMCTBUM
10 OCBOEHHIO, MHTEPHPETAMi U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUM B Pa3IMYHbIX y4EOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IIpOTpaMMe II0 XUMHUHM NPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl MO TOJAaM
WU3YUYCHUS.

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuUMUSD)
OTPAKAIOT:

c(OpPMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4YeCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B OOECIEYEHUU YCTOWYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30IIaCHOCTH, B PAa3BUTHUM MEIUIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHUI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpHUs CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopusi CTPOCHHUS OpPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpAILICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHE 3HAHMSI, JIe)KAlllue B OCHOBE
NOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUI; MPECTABICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, IEPEPAOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
yCTaHaBIMBATh MX B3aMMOCBA3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS MpPHU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JJII COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEICTBOM  COCTaBJICHUS
AJNIEKTPOHHOIO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTAHABIMBATH MPUHAJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIe OPraHUYEeCKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ], TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJlaHuH, MaJbTo3a, (PpyKTO3a, aHWIWH, TUBUHIII, W30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMIHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB: aJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaJIUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBS3b  MEXKAY HHUMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHUHA OT
KpPaTHOCTH M THUIIa KOBAJICHTHOU CBsI3U (G- U -CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MEpEepadOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBJICHUE NPUYUHHO-CIECICTBEHHBIX CBS3E€H — I M3Y4YCHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

c(pOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEJCTABICHUAMH APYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHM JJIs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMUPOBAHHOCTh yYMEHWI: TMPOBOJUTH PACUYETbl MO XUMHYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHUYECKHX 3JIEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHONW JESITEIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepaboTKon
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (MOJIyYeHHE M HU3YYEHHE CBOWCTB OpPraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamieHusi ¢ BeUIeCTBaMU M J1a0OpaTOpHbIM 00OpPYIOBaHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokazarens [1JIK;

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

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUHU C MOCTABJICHHOM yueOHOI1 3a1aueii.



11 KJIACC

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

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HAayK W €€ pOoJIM B 00ECIEYCHHUH YCTOWYMBOIO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBaHUNM MHPOBO33PECHHUS W OOMEH KyJbTypbl 4YEIOBEKa, a TaKkxke
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBI0 M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOMTAIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAas, WOHHAs, MeETAUIMYECKas, BOJIOPOIHAsN),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKON peakiiu, CKOPOCTh XUMUYECKON peaKklMi, XUMUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUCCKHUIN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHUYECKUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB,;

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

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTAaBY, XUMHUYECKUE PEAKIUHU MO PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKLU;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMHYECKHX DJIIEMEHTOB IEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHHH: XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYUIHOCTb:  OKHUCIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe T’MIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUS);



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TAaKKE XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIIMe Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; II€1ecO00pa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOIbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (pEeasIbHbI U MBICJICHHBIH ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc(OpMUPOBAHHOCTh YMEHHUSI BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
HNOHSTUNA «MaccoBasi JI0Jisl BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHLIEHTPALMsD»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakluy; 3HAYE€HHUS BOAOPOJHOIO TOKAa3aTessi pacTBOPOB KHUCIOT M LIENOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); JOJIM BbIXOJA MPOJIYKTa pEeaKuu; OOBbEMHBIX OTHOUIEHUHN
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C MOMOIIBIO HMHAMKATOPOB, H3YyUYECHHE BIIMSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GoOpMyJIUpOBaTh 1€JIb  HMCCJIEAOBAHUS, TNPEACTaBISATh B
paznuyHOi (opMe pe3ybTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOJIIOIaTh MpaBuUa MOJIb30BAHUS XUMHUUYECKOM
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITENPHOCTH B LIENSAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOIHOMN
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IE€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MMOCTABIICHHOW y4eOHO 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeauHeHu A. M 8 bubmorexa LHOK
' P P 8 e hittps://m.edso00.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edso0o.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
1 . D 11 1
3 Criupret. dexon https://m.edso00.ru/d69df650
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KapOonunbHble coeAMHEHUS: ambIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOTE! o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edsoo0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
5.1 BrICOKOMONIEKYAIPHBIE COEAUHEHUS 6 bubmmorexa [TOK
' yp a https://m.edso00.ru/d69df650
Htoro no pazneny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CrpocHue atoMa. [lepuoandeckuii 3aKoH
1.1 I/ITI_II)G noandecKas CHI():TelxI/l[a XHUMHYCCKHX 9 bubmorexa [IOK
' pHOA https://m.edso0o.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiectBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEIIIECTB https://m.edso00.ru/2dd57f24
bubnuoreka [{OK
13 XHMHHCCKHE peaKiH 19 . 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hewmeraisi 31 . 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaIet 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3pen 3. XuMus u :KuM3Hb
31 Meto/1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9



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

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
IIpenmeTt u 3HaYEHUE OPraHUYECKON
1 XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu 1 bubamorexa LOK
’ . P https://m.eds00.ru/3686e6f5
OpPTraHUYECKUX COCTUHEHUM
DNEKTPOHHOE CTPOEHUE aTOMa yriiepojia
5 (0CHOBHOE M BO30YXKIEHHOE COCTOSIHHS). 1 bubnnoreka [JOK
BanenTHble BO3MOKHOCTH aToMa https://m.edsoo.ru/Oce6fd4c
yriaepoaa
XuMH4YECcKasi CBA3b B OPraHMUECKUX
3 coeTMHEHUsIX. MexaHn3Mbl 00pa30BaHUS 1 bubnmnoreka [JOK
KOBaJIEHTHOM CBSI3U, CLIOCOOBI pa3phiBa https://m.eds00.ru/8d39f5c8
CBsI3eM
4 Teopus cTpoeHHs OpraHMYECKUX 1 bubnuoreka [IOK
coenquHenuit A. M. byrneposa https://m.eds00.ru/9e595ch8
Buasl uzomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAs. JJIEKTPOHHbBIE 1 bubnnoreka [JOK
3¢ (HeKTh B MOJIEKYJIaX OPraHuYEeCKUX https://m.edso00.ru/b0e61661
COCIMHEHUN
[IpencraBnenue o KIacCUPUKAINA U
bu6mmorexa [IOK
6 CUCTeMaTHYeCcKasi HOMEHKJIATypa 1
https://m.edsoo.ru/c212dd21
(IUPAC) opranndeckux BEIIECTB
7 Knaccudukanus peaxmuii B 1 bubnuorexa [IOK

OPraHN4YeCKON XUMHH

https://m.edsoo.ru/ba5706aa
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Cucremaru3zans u 0000IIeHHE 3HAHUN
o Teme "l[IpenmMer opraHnyeckoi

bubmuoreka [JOK

8
XUMHH. Teopusi CTpOCHUSI OPTaHUYECKHUX https://m.edsoo.ru/87a37cab
coequuennit A.M. byrneposa"
AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias
9 dbopMyIa, HOMEHKIIATypa i H30MEepHs, bubnmoreka [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso00.ru/25a14636
CTPOEHHUE MOJIEKYTT
10 Ddu3nvecKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
AJIKaHOB https://m.edso00.ru/3137711c
HaxoxneHue ankaHoB B IPUPOJIE.
11 CnocoObI MoTy4YeHUs U IPUMEHEHNE bubmorexa HOK
yi P https://m.edso00.ru/259b0a5b
AJIKaHOB
[{uknoankansl: o0mmas Gopmyna,
HOMEHKJIaTypa U H30Mepus,
12 OCOOCHHOCTHU CTPOCHHSI U XUMHUECKUX bubmorexa HOK
. p https://m.edso0.ru/156730d2
CBOICTB, CITOCOOBI IONyYEHUS U
MIPUMCHEHUE
Pemenne pacuéTHbIX 3a1a4 Ha
omnpezeNieHue MOJIEKYIIpHON (HOpPMYIIbI
13 OpPTraHUYECKOI0 BEIIECTBA 10 MACCOBBIM bubnmnoreka [JOK
JOJISIM aTOMOB PJIEMEHTOB, BXOSIIINX B https://m.edsoo.ru/bf84d8eb
ero coctas. CucremMarus3anus 1
000011IeHrEe 3HAHU I10 TEME
AJTKEHBI: TOMOJIOTHYECKHH psifl, 001as
opMyJia, HOMEHKIIATypa, dJIEeKTPOHHOE
dopmy P P bubnmnoreka [JOK
14 Y IIPOCTPAHCTBEHHOE CTPOCHHE

MouiekyJsl. CTpyKTypHasi ¥ IIUC-TPaHC-
M30MEpPHUs aJIKEHOB

https://m.edsoo.ru/273b0ale
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15 duznyecKknue 1 XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
ankeHoB. [IpaBriio MapkoBHUKOBA https://m.edso0.ru/21069ccd
16 CriocoObI MoTydeHUs U IPUMEHEHUE bubnunoreka [HOK
AJIKEHOB https://m.eds00.ru/665dc058
[TpakTrueckas padota Ne 1 mo teme
17 "ITonmyueHune FTUICHA B U3yYEHHUE €ro bubmorexa LHOK
N i | i https://m.edso00.ru/0941eed8
CBOICTB
Pemenune pacu€tHbIx 3a1a4 Ha
18 ompeieTICHUE MOJICKYJIIPHOI (hOPMYITBI bubmorexa LHOK
pedl YU pMy https://m.edsoo.ru/e9ea9921
OpPraHMYECKOTO BEIIEeCTBA
AJKaueHbl: CONpPsHKEHHBIE,
19 M30JIUPOBAHHBIC, KYMYJIMPOBAHHbBIC bubmorexa LHOK
P » KYMYTHp ' https://m.edsoo.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS
20 XUMHYECKUE CBOMCTBA COMPSKEHHBIX bubnnoreka [JOK
JINESHOB https://m.edsoo.ru/e561253d
21 CniocoObI oTydeHus U IpUMeHEHUe bubnuorexa [JOK
aJIKaJueHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHU psJl, oO1as
99 ¢dbopMyiia, HOMEHKJIATypa, 3JEKTPOHHOE bubnnorexa [JOK
U TIPOCTPAaHCTBEHHOE CTPOEHUE https://m.edso0.ru/68b6ccac
MOJIeKYI, (hr3HMUecKre CBONCTBA
23 XUMHYECKUE CBOMCTBA aJIKMHOB bubmmorexa [OK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peakIMM HA TPOUHYIO bubnuotexa [JOK
CBS3b https://m.edsoo.ru/7b1c48da
CnocoOsI OTy4YeHUs ¥ TPUMEHEHNE bubnmnoreka [JOK
25
AJIKMHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3amay: pacy€Tel Mo ypaBHEHUIO bubnmoreka [JOK



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea

XAMHYECKON peaKkuu

https://m.edsoo.ru/5db8e526

Cucremarusanus 1 0000IeHNE 3HAHUI

27 no teme "Ankansl. [{ukinoankaHsl. https://lesson.edu.ru/904/10
Anxkensl. AnkagueHnl. AJIKAHBL"
ApeHBbI: TOMOJIOTHYECKUN Psifl, 00Ias
opMyJa, HOMEHKIaTypa. DJIEKTPOHHOE
28 I(/11) r[p OZT AHCTBEHHOE ZE OEHUE hfoneK 11 Bubmaorexa ITOK
pocTp p y https://m.edsoo.ru/a92a7094
OCH30J1a ¥ TOTYoJIa, NX (PU3HUYECKUE
CBOMCTBaA
29 XHUMHUYECKUE CBOICTBA aPEHOB: PEAKIUU bubnuorexa [JOK
3aMeEIICHUA https://m.edsoo.ru/a44alae4
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
30 [IPUCOEIUHEHNS, OKUCIIEHHE TOMOJIOTOB bubmorexa [TOK
p a ’ https://m.edsoo.ru/a44alae4
Oenzona
31 OCo0EHHOCTH XUMHUYECKUX CBONCTB bubmuorexa [JOK
cTuposa https://m.edsoo.ru/d5018a54
Pemienne pacu€THbIX 3a/1a4 HA
32 OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI bubmmorexa [TOK
peA yip pMY https://m.edsoo.ru/53461a2c
OpPTraHUYECKOTO BEIECTBA
33 CrniocoOsblI MoTydeHus U IpUMeHEHUe bubnuoteka [JOK
apeHOB https://m.eds00.ru/6f717d09
I'eneTnueckas CBSI3b MEX
34 y https://lesson.edu.ru/904/10
Pa3IMYHBIMU KJIaCCaMU yTIIEBOJAOPOIOB
Pacuérel no ypaBHEHUSIM XUMUYECKUX
35 peaknuii. CuctemMaTu3anus u https://lesson.edu.ru/904/10
000011IeHrEe 3HAHU I10 TEME
IIpupoanslii ra3. Ilonyraeie HedTIHBIE
36 pHpoa yr ¢ https://lesson.edu.ru/904/10

ra3bl
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KameHnHBI#1 yroiib 1 IpOIyKTHI €70

bubmuoreka [JOK

37
nepepaboTKu https://m.eds00.ru/69b3398b
Hedtb 1 ciocoOb! €€ mepepaboTKH.
38 [IpumeHeHne MPOIyKTOB MepepadoTKu bubmmorexa [TOK
P POAYICTOB TIEpep https://m.edso0.ru/219de78
HeTH
I'enetnue e
39 HETIFCCRAS CRh MeRly https://lesson.edu.ru/904/10
pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOJIOB
["anoreHonpou3BOAHBIE YTIIEBOAOPOIOB:
40 3JICKT OHH(l;)e CT oﬂeHHe'yreaK Ifn o bubmorexa HOK
p p » pearh https://m.edso00.ru/82b4d759
3aMelleHus TajoreHa
JleWicTBue 1Ieo4uei Ha
41 rajoreHnpoun3BoHbIe. B3anmonaeicteue https://lesson.edu.ru/904/10
JUTaJIOTEHAIIKAaHOB C MarHUEM U IIUHKOM
42 CucremaTtu3anus 1 0000IICHUE 3HAHUIMA bubmuorexa [JOK
o pazzaeny "Yrieroaoposr" https://m.edso00.ru/20e89f22
43 KonrponbHas pabora no reme bubnnorexka [JOK
"VYrneBonopoasr" https://m.eds00.ru/95c9e298
[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psijl, o0mmas dpopMya,
44 CTPOEHHE MOJIEK Jri) U30M€ I/I}I(i) i bubmmorexa [OK
p Y pHs, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccudukanus,
dbuznyeckue cBoiicTBa
45 XUMUYECKUE CBOMCTBA MPEAETbHBIX bubnuorexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE bubnmnoreka [JOK
OZHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
47 [IpocTeie 3¢hupbl: HOMEHKIATYypa U bubnnorexa [JOK

U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U

https://m.edsoo.ru/c2c788b2
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XAMHUYECKUX CBOUCTB

MHuoroaroMHEIE CITMPTHI:

bu6mmoreka [IOK

48 STUJICHTIIMKOJb U TIIUIEPHUH, UX
Hep . https://m.edsoo.ru/ee4d84aa
duznYeCKre 1 XUMUIECKHE CBOHCTBA
49 CrniocoOblI MosTy4eHus U IpUMEHEHUe bubnmoreka [JOK
MHOTOaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
DeHOoII: CTPOEHUE MOJIEKYJIBI,
50 ¢busndeckue cBoiicTBa. TOKCHYHOCTD bubmorexa LHOK
' https://m.edsoo.ru/2ce726f8
deHona
bu6mmorexa [IOK
51 XuMH4YECKue CBOMCTBA (peHoIa
¢ https://m.eds00.ru/037ca5f9
59 Crioco0bI MOTy9eHUs U IPUMEHEHUE bubnuorexa [JOK
¢denomna https://m.edsoo.ru/c77ddf4c
[Tpaktuyeckas padora Ne 2. Pemenue
53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmmorexa [JOK
P , 8 https://m.edsoo.ru/fd0ced09
"CnupTtsl U peHobr"
54 Cucremaru3zanus 1 000011eHne 3HAaHUN bubnnoreka [JOK
10 TEME https://m.eds00.ru/1810ch9b
AJbIeruipl ¥ KETOHBI: SJIEKTPOHHOE
55 CTpOoeHHE KapOOHUILHOU TPYIIIHL; bubnuorexa [JOK
TOMOJIOTHUECKHUE PSbI, 0011ast https://m.edsoo.ru/b139beaa
dbopMmyna, n3oMepusi U HOMEHKIIaTypa
56 Anbaeruapl ¥ KeTOHBI: (U3HYECKUE bu6mmorexa [IOK
CBOICTBA; pEaKIUH MPHUCOCTUHEHUS https://m.edsoo.ru/c887425c
57 Peakuuu okucneHus U KaueCTBEHHbIE bubnmoreka [JOK
peakIu anbJETHIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoObI mosTyueHust aabAeru10B U bubnnorexa [JOK

KCTOHOB

https://m.edsoo.ru/520d1c51
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OnHOOCHOBHBIE NPEEIbHBIE

59 KapOOHOBBIC KHCIIOThI, 0COOCHHOCTH bubmmorexa [JOK
P ’ https://m.edsoo.ru/fecOb113
CTPOCHHS X MOJIEKYII
N3oMepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnnoreka [HOK
60 .
KHCJIOT, UX (PU3NYECKHE CBOWCTBA https://m.edso00.ru/700cc87b
61 XUMHUYECKUE CBOMCTBA MPEAETbHBIX bubnnoreka [HOK
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edso00.ru/40e6e0e9
OcobeHHOCTH CBONCTB MypaBbUHON
62 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX bubmorexa LHOK
' P P https://m.edsoo.ru/bb31be71
KHUCIIOT
Oco0eHHOCTH CBOICTB: HENPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
63 HKapOOHOBBIX, THIPOKCUKAPOOHOBBIX bubmorexa HOK
AHKap > AP P https://m.edso00.ru/83a08773
kucnot. [IpencraBuTenu BoICIInX
KapOOHOBBIX KHUCIIOT
64 [TonsaTHe 0 MPOU3BOAHBIX KAPOOHOBBIX bubnuoteka [JOK
KHCIIOT https://m.eds00.ru/0d162d9d
65 CriocoOslI MoTydeHus U IpUMeHEHUe bubnunoreka [JOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/7¢065c9d
CrnosxHble 3(hUpBI: TOMOJIOTHUYECKUHN PsIfI,
66 obmas ¢o i) Jfa U30MEPHUS U ’ bubnuorexa LIOK
B MY, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 ®du3nvecKue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
a¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1a4: 1o
aBHEHUIO €CKOH pea , Ha
68 YPABHCIHIO XUMUHECKOH PEaKty, i https://lesson.edu.ru/904/10

OIIpeIeIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOro BELECTBA
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[IpakTuueckas padora Ne 3. Perenue
9KCIIEPUMEHTAIBHBIX 32124 [10 TeME

bubmuoreka [JOK

69
"Kap6oHnoBsie kucinothl. ClI0KHbBIE https://m.eds00.ru/486671fb
a¢uper"

20 XKupsr: crpoenue, puznveckue u bubmumorexa [IOK
XUMHUYECKHE CBOICTBA (TUAPOIIN3) https://m.edsoo.ru/a19c5b98
OcoOEHHOCTH CBOWCTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH HETIPEISTbHBIX bubmmorexa [JOK

Aepatn pell https://m.edso00.ru/b0331922
JKUPHBIX KUCIIOT. JKUpBI B IpUpOIe
MBpl1a Kak COJId BBICIINX KapOOHOBBIX

7 KHUCIIOT, UX Motomee AciicTBue. [lonsaTue bubmuorexa [JOK
0 CUHTETHYECKUX MOIOIIMX CPEJICTBAX https://m.edsoo.ru/3c566565
(CMO)

['eHeTnyeckas CBSI3b YII€BOJOPOAOB U
73 KHCIIOPOJCOAEepAKA IZ): 0 FaHI/II‘){eCKI/IX bubmmorexa [OK
POACOACPHA P https://m.eds00.ru/56790c96
BEILECTB
Pacuérel mo ypaBHEHUSIM XUMHUYECKUX

74 . My https://lesson.edu.ru/904/10
peakuuit
Cucremarusanus 1 0000IeHNEe 3HAHUT

" bubnuoreka [IOK
75 no teMe "Crnuptel. Kap6oHOBBIE
" https://m.edsoo.ru/f8eaf2eb

KHUCJIOTHL. [IpocThie u ciox)HbIE 2PUpPHI

OO01mas xapakTepuCTHKa YTIIEBOAOB U
76 KJIaCCI/I(bI/III:a I/I}Ip JIEBO zB (MoHO-, TH- bubmmorexa LIOK

T YT A da https://m.eds00.ru/7a9693al

U TIOJICaxapH/ibl)

77 MoHocaxapuabl: GU3NUECKUE CBOMCTBA bubnnoreka [JOK
Y HaXOXKJEHUE B IIPUPOLE https://m.edsoo.ru/b4bdda2d

78 IIpuMeHeHne TIIF0KO3bI, €€ 3HaYEHUE B bubnnorexa [JOK

KU3HCACATCIbHOCTH OpraHnu3smMa

https://m.edsoo.ru/5e61122d
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https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d

Jucaxapuapl: caxapo3a, MajabTo3a U

79 nakTo3a. HaxoxaeHnue B mpupojie u bubmorexa LOK
’ g pHpoaL https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TUCaXapHJIOB
TTonucaxapuabl: CTpoeHHUE
80 MaK OMOJII;K i} q)ngnquKne u bubmmorexa [JOK
P v @ https://m.eds00.ru/72a04508
XUMHUYECKHE CBONCTBA, MPUMEHEHHE
bu6mmoreka [IOK
81 [ToHsTHE 00 HCKYCCTBEHHBIX BOJOKHAX
Y https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3aa4 Ha
82 ompeecHUE 01 BBIX0/1a IIPOIyKTa bubmorexa HOK
e g A8 TpoAyI https://m.edsoo.ru/7fde47ef
pEeaKIuu OT TEOPETUICCKH BO3MOKHOTO
CucreMmaru3anus 1 0000IIeHNe 3HAHUIT
83 o paszaeny "Kuciopoacoaepikaniue bubmorexa LHOK
P Y P "p https://m.edso0.ru/08d4364c
OpPTaHUYECKUE COCTUHCHUS
KoHTponbHas paboTa 1o Teme
84 "KI/ICJI':I)O 0JICO 1::3 JKallie OpraHuyecKue bubmorexa HOK
POl "H prtatitic op https://m.eds00.ru/42c6678e
COCTMHCHUS
AMUHBIL: KTacCU(pUKAIHS, CTPOCHUE
85 MoJIeKyJ1, o0mias popmyia, n30Mepust bubnuorexa LIOK
yiT, 00 pMYyITa, ? ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3NYECKUE CBOKCTBA
86 XUMHYECKUE CBOMCTBA annpaTUIECKUX bubnunoreka [JOK
aMHHOB https://m.edsoo.ru/1bc5cf80
AHUWJIVH: CTPOCHUE aHHUIINHA,
87 0COOEHHOCTH XMMHYECKUX CBOMCTB bubmorexa HOK
https://m.edsoo.ru/39cd21f1
aHUJIMHA
88 CriocoOsbI MoTy4eHus U IPUMEHEHUE bubnuorexa [JOK
anr(paTHIeCKuX aMUHOB https://m.edso00.ru/eal38763
89 AMHWHOKHUCIIOTHI: HOMEHKJIATypa 1 bubmuotexa [JOK
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u30Mepusi, (PU3NYecKre CBOMCTRA.
OtnenpHbBIC MTPECTABUTENHN 0L

https://m.edsoo0.ru/d1773e80

AMUHOKHCIIOT
XHUMHUYECKHE CBONCTBAa aMHUHOKHCIIOT, UX
90 OMOJIOTUYECKOE 3HAYCHHE AMUHOKHUCIIOT bubmmorexa [JOK
' https://m.edsoo.ru/77df705a
CuHTe3 ¥ THAPOJIN3 ENTHIO0B
01 benky kak mpupoHbIE TTOJIMMEPHI; bubnunoreka [HOK
CTPYKTYpHbI O€JIKOB https://m.eds00.ru/429e9899
bubmuorexa [JOK
92 XHUMHYECKHE CBOMCTBA OEITKOB
https://m.edso0.ru/6237306d
A3oTconepikaliie reTepouKiInIecKue
93 COG,I[I/IHGHE}I H J'IeI/IH(I;)BLIe KHCIIOTHI: bubmmorexa [JOK
P YK ' https://m.edso00.ru/521d1431
COCTaB, CTPOEHHUE U OMOJIOTUYECKAs POJIb
[TpakTuueckast pabota Ne 4. Pemenue
94 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuoteka [JOK
"A30TcoaepKale OpraHnyecKue https://m.edsoo.ru/8e3c02d1
coeMHeHus"
[IpakTuueckas pabora Ne 5. Pemenue
SKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
95 "
PacnioznaBanue opraHnueckux https://m.edsoo.ru/bde3fdf6
coequHeHui"
KonTponbhas pabota no teme
96 "A3oTconepKale OpraHnyecKmue bubmmorexa LOK
p | p https://m.edso0.ru/ce561bc7
COCIMHEHUS
OCHOBHBIE TIOHATHS XHMHH
97 BBICOKOMOJICKYJISIPHBIX COSAMHEHUN U bubnmnoreka [JOK

MCTOJbI UX CUHTEC3a —IIOJIMMECPU3AlUI U
MOJIMKOHACHCAIIUA

https://m.edsoo.ru/7aa63ebd
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08 [Inmactmaccel. YTunuzamnus u 1 bubmuoreka [JOK
nepepadoTKa MIacTuKa https://m.edso00.ru/82242e0f
DacToMepbl: HaTypaJIbHbIN bubnunoreka [HOK

99 1
CUHTETHYECKHE KaydyKu. Pe3una https://m.eds00.ru/246103ec
BonokHa: HaTtypalbHbIE,

100 HUCKYCCTBEHHBIC, CHHTETUUCCKHE 1 bubmorexa HOK

Y ’ ’ https://m.eds00.ru/5963a601
[Tonmumeps! cienuaibHOTO Ha3HAYEHUS
[TpakTuueckast pabota Ne 6. Pemenue

101 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 bubmorexa LHOK

" P 8 Y https://m.edsoo.ru/3aebd77a
Pacno3naBaHue miacTMacc ¥ BOJIOKOH
O0o001IeHe U CHCTeMAaTH3AINS

102 M3y4EHHOTO MaTepHalia 1o TemMe 1 bubmorexa LHOK

" yq P " https://m.edsoo.ru/6a22ble8
BricokoMoneKkynsipHbIe COSIMHEHMS
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero KonTpoabubie IIpakTuueckue 06pa3oBATETBHbIC
padoThI padoTshI pecypeni

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 bubnmnoreka HOK
areMeHT. M30Tonbl https://m.edsoo.ru/59c112ee

5 CrpoeHue 3JIeKTPOHHBIX 000JI0UYEK aTOMOB, 1 Bu6moteka [JOK
KBaHTOBBIC YHCIIa https://m.edsoo.ru/b4d9fffa

3 Knaccudukanms XuMHU9ecKuX JIeMEHTOB (-, 1 bubnuoreka [IOK
p-, d-, f-a;memenThI) https://m.edsoo.ru/61294af9

4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM 1 bubnnorexa [JOK
opOuTaIIM https://m.edsoo.ru/f5f750fe
DNeKTpPOHHBIE KOHPUTYpAIIUU aTOMOB

5 BHeMsli)TOB B OCHO];iI)-IOI\/}I’I:/I BO30YXAEHHOM 1 bubnmorexa [IOK

https://m.eds00.ru/8149e846

COCTOSIHUM

6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubnnorexa [JOK
DNeKTPOOTPUIIATETEHOCTh https://m.edso0o.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnoanueckas

7 CHCTEMa XMMHYECKHUX dneMeHToB []. 1. 1 bubnunorexa LIOK
MeneneeBa, CBA3b C COBPEMEHHOU TEOpPHUEN https://m.eds00.ru/16957c01
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB

3 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU 1 bubnmnoreka [JOK
IPOCTBIX U CJIOXKHBIX BELIECTB [0 IPYyMIIaM U https://m.edso00.ru/f8468927
Tepuoiam

9 CucreMaru3anus 1 0000IIeHNE 3HAHUI 10 1 bu6nunorexa LIOK
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teMe "Ctpoenue aroma. [lepuoguueckas
cHCTeMa XMMHYECKHUX sneMeHToB JI. 1.
Menneneena"

https://m.edsoo.ru/8fad2942

Buabsl xumMnueckou cBa3u. MexaHUu3MbL
00pa30BaHMs KOBAJICHTHOM CBSI3H.

bubnunorexa LIOK

10
Bonopoanas cBsi3b. MexMONIEKyIpHbIE https://m.edso0.ru/5a8072af
B3aUMOJICUCTBU
BasieHTHOCTB ¥ BaJleHTHBIE BO3MOXHOCTH

11 aToMOoB. CBSI3b JIEKTPOHHOM C TYpBbI bubmorexa HOK

' p TPYKIYP https://m.edsoo.ru/3d2ca093

MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nmoreka LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MOeKynspHOTO U

13 HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl bubmmoreka [JOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEILIECTB

14 [IonsiTHE O TUCTIEPCHBIX CHCTEMAX. bubmmnoreka HOK
IIpencrasnenune o0 KOJUIOUIHBIX pacTBOPax https://m.edsoo.ru/da2c70e4
HctrunHBIE pacTBOPHI: HACKIILIEHHBIE U

15 HEHACBIIIEHHBIE, PACTBOPUMOCTh bubmorexa HOK

1 > P P . https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmorexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemrenue 3aiau ¢ uCnosib30BaHUEM MOHSATUI

17 "MaccoBast 107151 paCTBOPEHHOTO BelecTBa” bubmorexa [IOK
\ P P \ ’ https://m.edso0.ru/785e0ab4

MOJISIpHAsT KOHIEHTpaIus
18 Krnaccudukanus u HoMeHKIaTypa bu6muoreka [JOK

HCOPTraHNYCCKUX BCIICCTB

https://m.edsoo.ru/bf9e108d
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Cucremaruzanys 1 00001IEHUE 3HAHUMT 110

bubnunoreka LIOK
19 teMe "CTpoenue BeiecTBa. MHorooOpasue
"p m P https://m.edsoo.ru/8d2c6a3a
BEIIIECTB
KonrponsHas padora o temam "Crpoenue
aroma. [leproauueckuii 3aKOH U
bubnunoreka LIOK
20 [Teproandeckasi cucTeMa XUMUYECKUX
.o https://m.edsoo.ru/70a60aa4
anemenTtoB JI. 1. Mengaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTs"
Knaccugukanus XuMIUeCKuX peakiui B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
21 3aK0H COXpaHEHNSI MACChI BEIIECTB, 3aKOH buGnuorexa [IOK
P ’ https://m.eds00.ru/6335cdd2
COXPAHEHMs U MPEBPALLECHUS SHEPTUH [TPU
XUMHUYECKHX PEaKIUsIX
99 TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA. bubnuoreka [IOK
TepMoxuMHuUuecKue ypaBHEHUS https://m.edsoo.ru/d1db86da
93 Boruncnenus no ypaBHEHUSIM XUMHUYECKHAX bubmuoteka [IOK
peakuuil ¥ TepPMOXUMHUYECKUM YPABHEHUSAM https://m.eds00.ru/87b13954
CKOpoCTh XMMHUYECKOH peakluu, e€
24 3aBHCUMOCTH OT pa3IHuHbIX (PAaKTOPOB. https://lesson.edu.ru/904/10
Karanus n xatannuszatopsl
25 ['omoreHHsbIe ¥ T€TEpPOreHHbIE PEAKIIUN https://lesson.edu.ru/904/10
IIpakTuyeckas padora Ne 1 mo teme "BnusHue
26 a3JIMYHBIX (DAKTOPOB HA CKOPOCTh bubmmorexa LIOK
P . P " P https://m.edsoo.ru/1facaldl
XUMHYECKON peakinu
97 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubnuotexa [JOK
XHMMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
28 [IpakTuueckas padora Ne 2 o reme "Bnusiue bu6muoreka [JOK

pa3IUUYHBIX (DAKTOPOB HA MOJIOKEHNE

https://m.edsoo.ru/3bf34el7
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XMMHUYECKOT0 paBHOBecus"

DnektponuTrdeckas aucconnanusi. CuiabHbIe

bu6nmmoreka [IOK

2 .
9 U ciia0bie MeKTpoNnuThl. CTereHb https://m.edsoo.ru/5E766bdf
JMCCOLMAITAN
Honnoe npouspeaenue Boapl. Cpesa BOJHBIX
30 acTBO 013p Bo oﬂo HBII lfOKaSETjJIB ( I;I) bubmorexa LOK
P POB. BOAOPOL P https://m.eds00.ru/3966ca89
pacTBopa
I'maponus coneii. Peaknuu, nporekaroniye B bubmmoreka [JOK
31
pacTBOpax 3JIEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
[IpakTuueckas padora Ne 3 o Teme
32 "XuMH4uecKre peakiiiu B pacTBOpax bubmorexa HOK
,],‘O B P P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
33 OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH. bubmuoreka [{OK
Bakneiine oKUCIUTEIN U BOCCTAaHOBUTEIN https://m.eds00.ru/56226060
34 MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubmmoreka IIOK
OamaHca https://m.edso0.ru/fb691387
35 DIIEKTPOJIM3 PACTBOPOB U PACIIIABOB BEIIIECTB bubmorexa LOK
POJIS pactBopor P B https://m.eds00.ru/93fb97d2
36 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa LOK
AdTP https://m.edso0.ru/5a859d16
37 Pemenue 3aga4 pa3aMyHbBIX TUTIOB bubmorexa HOK
A&TP https://m.edsoo.ru/5afa265d
38 Cuctemaru3zanus 1 00001IeHNe 3HAHUH 110 bu6muoreka [JOK
TeMe " XHUMHUUYECKNE PEaKIUK" https://m.edsoo.ru/c161eb85
Kontponbras padota mo teme "Xumudeckue bubnuotexa [JOK
39
peakuun" https://m.edsoo.ru/a8a0a930
40 [Tonoxxenne nemeramioB B [leproanueckoi bu6nunorexa LIOK

CHCTEME XUMHUYECKHUX dnemMeHToB /. 1.

https://m.edso0.ru/8ca2dcad
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MenzeneeBa 1 0COOCHHOCTH CTPOEHUS UX
aTroMoB. PuU3MuUecKue CBOIICTBa HEMETAIIJIOB

41 Annotrponusi HeMETauIoB (Ha IpUMeEpe bubnmnoreka HOK
KHCIIOpoJia, cephl, hocdopa u yrieposaa) https://m.edsoo.ru/ef92c91c
Bogopon: nonyuenue, pusndeckue u bubmmoreka [JOK

42 .

XUMHYECKUE CBOMCTBA. [ uapuib https://m.edsoo.ru/0aa8f613
I"aymoreHsl: HAXOXKICHHUE B TIPUPOJIC, CIIOCOOBI
43 noy4yeHus1, GU3ndecKue u )fml;nqecxne bubmmorexa [IOK
YT https://m.eds00.ru/4e223795
CBOICTBa
l"anorenoBonoponasl. Baxxnenmue
44 KHUCJIOPOJICOACPIKAIINE COCTUHEHUS bubmmorexa [JOK
PORCOACPAIL A https://m.edso00.ru/6b3255e6
TaJIOTeHOB
JlabopatopHblie 1 MPOMBIILIIEHHBIE CLIOCOObI
45 noyty4deHusi rasioreHoB. [Ipumenenue bubmmorexa [JOK
i P N https://m.edsoo0.ru/6971aca4
TJIOTEHOB ¥ UX COCTUHCHHIMA
ITpakTryeckas padora Ne 4. Pemenue

46 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmmorexa [IOK

" P | 8 https://m.edso0.ru/8b26fecd
lManorenst
Kucnopon: mabopatopHbIe U MPOMBIIITICHHBIS

47 CHocoObI MOMy4YeHUs, PU3NIECKUE U bubnuoreka [IOK
xumuueckue coiicrsa. O30H. [Ipumenenne https://m.edsoo.ru/c8abc36a
KHCIIOpOJia U 030Ha

but6mmorekxa [IOK
48 O
KOHARL H TIEPORCHIRT https://m.eds00.ru/5c8816a0
49 Pemrenue 3amay pa3nuyHbIX TUIIOB bubmorexa HOK
AP https://m.eds00.ru/2b6d8bAb
50 Cepa: HaxOXJeHUE B PUPOJE, CIIOCOOBI bubnuotexa [JOK

IOJIYy4YCHUH, (1)I/I3I/I‘-ICCKI/IG 1 XUMHWYECCKHUEC

https://m.edsoo.ru/46afael6
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CBOMCTBA

o1 CepoBoaopo, CyabGuabl bubmmorexa LJOK
POBOAOPOL, EYIbAHA https://m.eds00.ru/7c875999
Kucnopoaconep:xaime CoeIMHEHNS CEPBIL. bubnmnoreka HOK
52 . .
OcoOeHHOCTH CBOMCTB CEPHOM KHCIOTHI https://m.edsoo.ru/8cfa2548
[Ipaktrueckas padota Ne 5. Permenue
53 SKCIIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u bubmmorexa [JOK
. p | g p https://m.edsoo.ru/0afb05e4
e€ coeIMHEeHUS
A3OT: HaXOXJIeHUE B MPUPOJIE, CIIOCOOBI
54 MOJIyYeHUs £H3quCKlfe E XﬂI/IMI/IquKI/Ie bubmorexa LIOK
YHCHI, https://m.edso0.ru/badd2255
CBOMCTBa. AMMUAK, HUTPU/IBI
Kucnoponcoaepxaiiue coeTuHEHHS a30Ta. Bu6moteka [IOK
55 . .
OcoOeHHOCTH CBOWCTB a30THON KHUCIIOTHI https://m.edsoo.ru/e2965afe
56 IIpumeHeHne a30Ta M €ro COEIMHEHUM. bubmuoreka [IOK
A30THBIE y10OpEHUS https://m.eds00.ru/129f5059
®docdop: Hax0kKAEHUE B IPUPOJIE, CIOCOOBI
dop A PHPOA bu6mmoteka IIOK
57 NOJTy4eHUs, PU3NUYECKUE U XUMUUYECKHUE
N https://m.edsoo.ru/9a6b43ec
coiicTBa. Pocuasl u pochun
58 Oxkcunsl hocdopa, pochopconepxarne bubnuoreka [IOK
kucnoTel. Conmu pocopHOI KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenne pocdopa u ero coenMHEHUIA. bubnmnoreka [JOK
dochopHbie y1oOpeHus https://m.edsoo.ru/a218070a
ITpakTuyeckas pabora Ne 6. Pemenue
60 AKCIEPUMEHTANIbHBIX 3aa4 1o TemMe "A30T U bubmmorexa [JOK
P 8 " https://m.eds00.ru/8175ac3f
dbocdop u Ux coeqMHEHUS
VYraepod: HaX0XKIeHHe B IPUPOJIE,
POA PHPOZ bubmmoreka [IOK
61 aJUIOTPOMHbIE MOU(pUKAIUY; (pU3nUecKre u

XUMHNYCCKHUC CBOﬁCTBa, INPHUMCHCHUC

https://m.edsoo.ru/1eb19f9e
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62 Oxkcun yranepona(Il), oxcun yrinepona(IV), bubmmoreka [JOK
YroJibHasi KUCJIOTa U €€ COJIU https://m.edsoo.ru/dba58adf
63 Pemenwue 3a1a4 pa3nuIHBIX TUIIOB bubmmorexa [JOK
A&P https://m.eds00.ru/6029b609
Kpemuuii: Hax0XIeHHE B IPUPOIE, CIIOCOOEI
64 H(I))JI eHusl, GU3NYECKHe U zufmquKHe bubmorexa LIOK
YACHHE, https://m.eds00.ru/143558ab
CBOICTBa
65 Oxcun kpemuusi(IV), kpeMHuEBas Kuciora, bubnnorexa [JOK
CUJIMKATBI https://m.edsoo.ru/3170e7bl
IIpumenenue kpeMHUS U €r0 COEIUHECHNUN Bubmorexa IIOK
66 Cp P ' https://m.edsoo.ru/393cdac0
TEIIO, €ro HOTYHCHHC, BB CTCkIIa https://m.edsoo.ru/5823cefb
67 Pemenue 3amay pa3aMvHBIX THIIOB bubmmorexa [IOK
AP https://m.edso0o.ru/b624f801
68 Cuctemartu3zaius 1 00001IeHNe 3HAHUH 110 bubmmnoreka HOK
teme "Hemeramib" https://m.edso0.ru/6e864db5
bubmmoteka IIOK
69 K "H n
OHTpOIIbHAs paboTa mo TeMe "Hemerams https://m.edsoo.ru/d0484CT6
70 AHanus pe3ynbTaToB KOHTPOJIBHOM paboThI, bubmmnorexka HOK
KOPPEKIIUS OIIHO0K https://m.edso0.ru/2b7e9510
[Tonoxenne Meramios B [leprnoanyueckoin
71 CHCTEME XMMHUYECKUX DJIEMEHTOB. bubmuorexa [{OK
Oco0EHHOCTH CTPOCHHUS DIIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
0007109€K aTOMOB METAJJIOB
79 O6mue ¢puznyecKkue CBOMCTBa METAIIOB. bubnmoreka [JOK
[IpumeHeHne MeTalIoB B OBITY M TEXHUKE https://m.edsoo.ru/51dac9d3
73 Crnasel MetaiuioB. Kopposust MeTanioB bubmmorexa [JOK

https://m.edsoo0.ru/42b872e3
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bubnunoreka LIOK

74 Pemenue 3aga4 pa3nuIHbBIX TUIIOB
AdTP https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUH Psijl HANTPSYKCHUI
75 MeTtauioB. OO0mue cuocoObl MOIYYEHUS buGnuorexa [JOK
' i https://m.eds00.ru/94eb377a
METaJIJIOB
OOm1ast xapaKTepUCTHKA METAJUIOB [A-TpyIbl
[lepuoanueckoi CUCTEMbI XUMHUYECKUX
76 aneMeHToB. Hatpuil u kanuii: nomyueHue, Bu6moteka [JOK
(bU3UYECKre U XMMUYCCKHUE CBOMCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHUE MPOCTHIX BEIIECTB M MX
COETUHEHUN
OO0mmas xapakrepucTuka MetamioB I1A-
rpynmnsl [lepuoanueckoil cucteMsl
77 XUMHYECKUX AJIEMEHTOB. Maruui u KajibIui: bubnuorexa [IOK
noJiydeHue, GU3NYecKue 1 XUMHUIECKHe https://m.edso0o.ru/7c3e49c0
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN
78 JKécTkoCcTh BOIBI M CIOCOOEI €€ yCTpaHEHUsI bubnmorexa [JOK
yerp https://m.edsoo.ru/c74bfae9
79 AnroMuHuil: nony4yenue, Gusndeckue u bu6nmorexa LIOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AMdoTepHBIE CBOMCTBA OKCUIA U THAPOKCHUIA
80 amo(anHis{ THAPOKCOKOMITIIEKCHI amoI;wHHI/m bubmorexa [IOK
» THAP ’ https://m.edso00.ru/5d12d318
WX IPUMEHEHHE
81 Pemenne 3ana4 pa3an4HbIX TUIIOB https://lesson.edu.ru/904/10
[IpakTuueckas paborta Ne 7. Pemenue
bubnunorexa LIOK
82 IKCIIEPUMEHTANBHBIX 33724 10 TeMe

"MeTaJiisl IJIaBHBIX OArpynn"

https://m.edsoo.ru/27a4af43
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OO01mas xapakTeprcTUKa METaNIOB TOOOYHBIX

bubnunoreka LIOK
83 noarpymi (b-rpynm) I[epuoanaeckoit
arpynnt (B-rpyrm) Tlepuon https://m.eds00.ru/610d7431
CHUCTEMbI XUMHUYCCKHX DJICMECHTOB
84 DU3NYECKUE U XMMUYECKUE CBOKMCTBA XpOMa U bubnmnoreka HOK
€ro COCIMHEHUN, UX IPUMEHEHUE https://m.eds00.ru/9911bef3
Baxuerive coeMHEHUs Maprasiia.
85 [TepmanraHaT Kajms, €ro OKUCIUTEIbHEIC bubmmorexa [JOK
pv ’ https://m.eds00.ru/039d69c8
CBOICTBa
du3nyecKkre 1 XMMAYECKUE CBOMCTBA JKejie3a
86 U ero coeauHeHui. [lonydyenre u npuMeHeHHE bubmorexa HOK
g ' Y4 P https://m.edso00.ru/1b7f8741
CILJIAaBOB JKelie3a
87 dusnyeckue U XUMUYECCKHE CBOMCTBA MEIH U bubnunoreka LIOK
€€ COeIMHEeHMI, UX MPUMEHECHHE https://m.edsoo.ru/2bc0f954
du3nueckue U XMMHUUCCKHE CBOMCTBA IIUHKA U
88 €ro COCIMHECHHH, MX TPUMCHEHUE bubmorexa [JOK
g ’ p ' https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIICKCHI ITUHKA
IIpakTryeckas padora Ne 8. Pemenue
bubnmorexa LIOK
89 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
' https://m.edsoo0.ru/a6e352ea
"MeTaibsl TOOOYHBIX OArpyHH"”
90 Pemenne 3agay pa3nMIHbIX TUIIOB bubmorexa [JOK
A& https://m.edso0.ru/a8b83d83
01 O060061IeHre U cUCTeMaTU3allus U3Y4eHHOTO bubmmorexa [JOK
MaTepuaia 1o reme "Meramib" https://m.edsoo.ru/e91fe975
but6mmorexa [IOK
92 KonTponbsHas padora no teme "MeTamibr"
P p https://m.edsoo.ru/83f63ea3
AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI, bu6muoreka [JOK
93
KOPPEKIHSI OIIHOOK https://m.edsoo.ru/9ebff2fd
94 Ponpb xumun B o6ecrieyeHu yCTOMYHBOTO bu6muoreka [IOK
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Pa3sBUTHA YCIIOBCUYCCTBA. Ilonstue o HAay4YHBIX
METOJaX UCCICAOBaHU BEIICCTB

https://m.edso0.ru/080fel1f0

HaquBIG MPUHOMUIIBI OPraHu3alnuu

XMMHYECKOTO IMPOU3BOICTBA. bubnmnoreka HOK
95 1
[TpombIIITIEHHBIE CITOCOOBI MOTYYeHUS https://m.edsoo.ru/2e45a44f
BaXKHEHUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH bubmuorexa [IOK
96 1
Cpedbl U €ro MOCHEACTBUS https://m.edsoo.ru/9f11bf51
97 XuMus U 300pOBbE YEIOBEKA. JIeKapCcTBEHHBIE 1 bubmmoreka [JOK
cpeacTBa https://m.edsoo.ru/a6552721
08 Xumus nuiiy. Posibs XxumMuu B o0ecrieueHun 1 bubnunoreka LIOK
MUIIEBON O€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue n mapdroMepHbie cpecTBa. 1 bubmuoreka [{OK
briToBas xumust https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaykHelmue
100 CTPOUTENbHBIE U KOHCTPYKIITMOHHBIE 1 bubmorexa LOK
P 12468 https://m.edso00.ru/61e69003
Marepuabl
101 XUMHS B CEJIbCKOM X03siiicTBe. Opranuyeckue 1 bubmuoreka [IOK
Y MUHEpaJbHBIE YI00peHUs https://m.edsoo.ru/fd39587d
Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110
102 Teme "MeTobl O3HAHUS B XUMHH. XHMHS U 1 bubmorexa [JOK
. A ) https://m.edso0.ru/db979c70
KU3HDb
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
* Xumus, 11 xmace/ I'abpuensa O.C., Octpoymos WU.T"., Cnankos C.A.

AxknmonepHoe obmectBo «M3aarenbeTBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Meroaundeckue nocoous

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edsoo.ru
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