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HOACHUTEJDBHAA 3AIINCKA

Pabouasi mporpaMmmMa mo XMMUK Ha YPOBHE CpeaHEro o0I1ero oopa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npencraBieHHbIX B DefepalibHOM TOCYIapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHUII «CTpaternn pas3BuTUs BocnHTaHus B Poccuiickoi
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOTO W3YYEHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3ydyenue mpeamera, peaquzyeMoe B YCIOBHAX Ju((depeHLHpPOBaHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
IPOJOJKEHU O0y4YeHUsI B OpraHu3aluusax Npo(ecCHOHAIbHOro 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 B3aUMOOOYCIIOBJICHHOCTH LIE€JICH, COJIepKaHuUs,
pe3ynbTaToB OOyYeHHUs M TPeOOBAaHUM K YPOBHIO TMOJATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e HMH(QOPMALIMOHHO-METOAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHUE NPEACTABICHUSI O LENIX, COACpPXKaHWUHU, OOIel CTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OMpeJeNieHre: MNPUHLIUIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTH
U3y4YeHUs y4eOHOro maTrepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HTOrOBOM arrectaliud B (OpME €IAMHOrO0 TOCYJIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBacT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTEIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3a]a4 U3y4yeHUs NpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpeIHero 00111ero oOpa3zoBaHus (JIMTYHOCTHBIX,
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
IPEEMCTBEHHOCTh € OOyYE€HHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOUIETro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
o0s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OMPENEIAThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIMpoOBaHHOTO OOYyYEeHHUsI Ha YpPOBHE CpEIHEro oOIiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMSIX CPEIHEro MpodeccuoHaIbHOTO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOyueHus1, B TOM YHCIIE C IePCIEKTUBON MOCIEAYIOUIETr0 MOIYyYEHUS] XUMHUUECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3ydeHue rmnpeamera «XuUMHUS» OPHEHTHPOBAHO TaKXe Ha pelIeHUe 3aaad



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngomuMu mpeaMera «XUMUsS» Ha YpOBHE YIIyOJNEHHOTO H3ydeHUs
ABJIAIOTCS YIUIyOsn€HHbIe 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
npunatel nonoxkeHuss ®I'OC COO o paznuumsx 0a30BOr0 U yriayOIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYeCcKass XHMHS» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHMM U
YMEHUH, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NpeaAMETa. IJTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOTO YBEIMUYEHUS O00bEMa 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJUWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKILHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
M TepMOJAMHAMUKU. M3ydeHune mnepuoandeckoro 3akoHa u Ilepuonnueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylLIeHHH, a TaKK€ C TOUKHM 3pEHHUS] MEXaHU3MOB e€ oOpazoBaHus. M3ydeHue
TUIIOB  peakuud  JOomojHseTcss  (opMHpOBaHMEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX MpoIleccax M AIEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnsieTcs 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX ddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIIUil.

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 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJEMEHThl y4eOHOTro maTepuaia mo odbuei xumuu. Ilpu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (M3MKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIUH, 3aKOHBI TEPMOAMHAMUKHM, DJIEKTPOJIA3A, NPEICTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
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 KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTHl U Apyrue. [Ipm 3TOM 3HaHMA O COCTaBE M CBOMCTBAX MPEICTABUTEIICU
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYILIHOCTHU 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 Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE NpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XUMUsS» Ha YIIyOJIEHHOM YpPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero 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 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MIO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB DHEPI'UH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
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 TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHMWS XUMHUYECKUX pPEaKLHu, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mMX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, IJIi OOBSICHECHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUM
OBITOBOI M MPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BCIIIECTB;

yriyOJieHue  TPEJACTaBICHUH O  Hay4dHbIX  METOJaX  ITO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBACHEHHUS XHWMHYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B nuane peasm3anuu NEPBOOYEPENHBIX BOCIUTATEIBHBIX W PAa3BUBAKOLIMX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XUMHS» Ha  YyrIyOJN€HHOM YpPOBHE OCOOYI0  aKTyalbHOCTb
pUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH;

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

pPa3BUTHE MMO3HABATENBHBIX MHTEPECOB, MHTCILIEKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTeM oOyuaronuxcsi, (QopMHUpOBaHUE Y HHUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHHE yYMEHUH M HABBIKOB Pa3yMHOI'O IPHUPOIONOIL30BaHMSI,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6m1ee Yncio 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiero oOpazoBaHus, coctabiseTr 204 yvacos: B 10 kimacce —
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 XWMHUH, NPEACTABICHHE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanuszmbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
opraHnuyeckux BemecTB. IloHsTHE O CBOOOAHOM pajgukaine, Hykieopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (OpMyJbl pPa3IUYHBIX BHUAOB: pa3BEPHYTasd, COKpalIEHHA,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
byHKkunoHanpHOM rpymnmne. ['omonorus. I"'omonorunueckue psiabl. Cucremarnueckas
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

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

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMNBITHl [0 MNPEBPALIEHUI0 OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(nnaBieHue, OOyriIMBaHHE W TOPEHHUE), KOHCTPYHMPOBAHUE MOJENEH MOJIEKYJI
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, 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,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMosiormaeckuii psii aakeHoB, oOmas (hopmyia, HOMEHKIATYpA.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, 6- W m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUHMHU MPUCOEAVHEHUS, 3aMEIIECHUS B O-TMOJOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno 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-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX 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
CTpoeHHE MOJeKylIbl OeH3ona. dusnyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMEpEe aJKWIbHBIX PATUKAJIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



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

['eneTnuecKas CBA3b MEXAY PA3IMYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOrCHIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyn. B3anMoaeincTBue IHUrajaoreHalkaHOB C MarHUEM M LIUHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IIPEBpALICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHUAYHBIM pacTBOpoM okcuma cepebpa(l)), kadecTBeHHOE OOHapyKECHHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOIOB U TAJIOT€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoaHbie CBSI3M MEXAY MOJIEKYJaMH CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJIEUCTBHE C OPraHUYeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEaKUus 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. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanbaeruanas cmoia.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHME CBOWCTBAa  aIbJECTHIOB W  KETOHOB:  pEaKUUHU
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HomeHkiarypa. ®usndeckre cBocTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbHUHOW KHUCJHOTHL. [loHATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIIOT: CTEapUHOBAas, MAJLMUTHUHOBAS, OJICUHOBAas, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

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

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.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukamus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIUU C YYACTUEM CIUPTOBBIX U AJIbIACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B pupoje u npuMenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIUid C MOAOM. XHUMHUYECKHUE
CBOMCTBa IIEJUIIONIO3bI: THIPOJINU3, TIONyueHHe 3(GUpPOB 1eiUTt0103bl. [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 ASTHJIOBOIO CHHpPTa JUXPOMATOM Kaius (BO3MOXHO HCIIOJIb30BAaHUE
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 INOKO3bl ¢ ruapokcugom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHUYecKue NMpou3BOJHbIE amMmmuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHUE; IEPBUYHbBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX AMHHOB C a30THUCTON KHCIIOTOW.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHoOe BiMsHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUs U TNpUMEHeHHe anupaTudyeckux amMuHOB. [loiydeHue aHWIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYeckue CBOMCTBA AMHHOKHUCIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHMM, peakuus MOJMKOHACHCAlUM, oOpa3oBaHUE MENTUIHOW CBS3U.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
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
«A3oTcolepkaliue  OopraHuyeckue — 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,
noavdTUWIeHTepedTanaT). Y TUIU3alus U nepepadoTKa MiaacTyKa.

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

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIABCaH).

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

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 337au 1o TeMe «Pacmno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON (OpMYJIbI OPraHMYECKOrO0 COETUHEHHS 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
MOJIYYEHUs], ONpENeNieHuEe JOJM BBIXOAA MPOJAYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK W TOHSITUH, MPUHATBIX B OTIEIBHBIX TMpPEAMETaX
€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, aBTOTPOMHBIA U TeTepOoTPOPHBIM THUI MUTAHUS, OPOKEHUE,



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

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAITBI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX 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. Kinaccupukaius XuMUYECKUX 3JIEMEHTOB (S-, P-,
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
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepuonnueckoil cucTemsl
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX PJIEMEHTOB U 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 JJIuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HA IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

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

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

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceimeHusle u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



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

Knaccudukanus XuMruuecKux peakiuii B HEOPraHWYECKOM M OpraHUYecKOi
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, € 3aBUCUMOCTb OT Pa3IUYHbIX (haKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JAaBJICHUE U KOHLUEHTPALUU BELIECTB, YYACTBYIOLIUX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienioyHas. Bomopoansiii mokaszarens (PH) pactBopa. ['maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
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, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBI0 HHIAWKATOPOB, HU3YUYEHUE BIUSHUSA PA3THMUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHS HEMETAIIOB (HAa MpUMEpPE KUCIOPOJA, CEPHI,
docdopa u yriaepona).

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

["amorensl. Haxoxaenwe B mpupoje, crnocoObl MoiydeHwus, (pusudeckue u
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOPOAbI. BaxkHeuIe KUCIOPOACOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3oH. JlabopaTopHble M NPOMBIIUIEHHBIE CIOCOOBI MOJIYYEHUS
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 KUCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ X coyid. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue ¢ochopa u ero coenunHeHuid. dochopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIU. AKTHBUPOBAHHBIA yroyb, ajgcopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUM.

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 MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBoricTBa MeTauioB. IIpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CmuiaBel METAIIIOB.

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

O6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE IPOCTHIX BEIIECTB U UX COCINHEHU.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W KajJblUi: TMOJydeHue, (QU3nyeckue Hu
XUMUYECKHE CBOICTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB U MX COEIUHEHUHU.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIlleCTBa M €ro coeAuHeHuid. AmdoTrepHble CBOWMCTBAa OKCHUIA 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.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
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.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lomydenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M WX MPEBPALICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOpOJE, M3Yy4YeHUE KOJUICKIMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKAa U jKeje3a C pacTBOpPAMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"amorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCTUHEHUSY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIuid XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XUMUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCJEICTBUS.
Ponp xumMuu B o0ecrieueHnH YHEPreTuIeckoil 6€30MacHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.



XUMHMSI THIIKA: OCHOBHBbIE KOMITOHEHTHI, MUIIEBbIE N100aBKU. Poib XxuMuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

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

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

XUMHS B CEIbCKOM X03siicTBe. OpraHn4ecKrue 1 MUHEpAJIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

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 MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakuyu, €ciaud OJHO M3 BEIIECTB JaHO B BHUIE pacTBOpa C ONPEAEIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpPraHU4eCKOW XUMHUM B 11 Kiacce OCylIeCTBIAETCA Yepe3 UCIIOIb30BAHUE 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, KJIacCU(PHUKAILUS, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, WACANBHBIA ras,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KDYTOBOPOT BELIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

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

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIICHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpHUAJIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.

I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CJIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOy4aromMUMHUC POCCUMCKONW TPaKTAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH U CaMOOTIPE/ICTICHUI0; HAJIMYME MOTHUBAIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYyYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPBhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEeIbHOCTH
OOy4JaroIIMXcs B MPOIECCE pealu3aiii 00pa3oBaTEIbHON JEATEIbHOCTH.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOyyJarommxcsi B MPOIECce pean3aluu o0pa3oBaTeIbHON AESTETbHOCTU, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAydHOMY HacCJeIuI0
OTE€YECTBCHHON XMMHUH;

YBOXEHHUS K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU MU MPAKTUUECKOTO
MPUJIOKEHUS XMMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yibTaT



JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

WHTEpEeCca M MO3HABATEJNBHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOUIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULINK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 30poBOro U 0Oe3omacHOro oOpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJtoicHUsT TpaBwiI 0e30macHOro oOpalleHHus] C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TNpPaBWI WHAMUBUAYAIHBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
CoLlIMaJbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbl);

UHTEepeca K MPAaKTHUYECKOMY HM3YYEHHIO MPOEecCHil pa3IudyHOTO pojaa, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJbHOM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3anud COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTHYECKU LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILLECTBOBAHMSI )KU3HU Ha 3eMJIE;



MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJNb30BAaHUSA JOCTHXKEHUW XUMHH  JUIS
pEILICHUsI BOMPOCOB PAMOHAIIBHOTO IMPHUPOIOIIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUW, NPUHOCIIIMX BPEHd  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa JEATETbHOCTH 3KOJIOTUYECKOU HANpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUS] 00 OKPYXKAlollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKON HAINpPaBJICHHOCTA W BAXXHOW pOJIA B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHOM KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TMOHUMAaHUsS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbIe 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOIIUXCA JAHHBIX C I1EJIbI0 TOJy4YeHUSs
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HECHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3OBaHUIO M
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;



MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuuHbIX chepax npodeccruoHaaIbHOM
NEeSATETbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS MPOTPaMMBbI TI0 XMMHUH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydarOIUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaKaOIINe
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenu(uKy METOIOB IO3HAHHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCabHbIe Y4eOHbIC NEeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIMU O0y4arOIINXCS;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

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

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIMOJIb30BaTh IMPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMUYECKOTO MBIILICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KiIacCU(PUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKWE PACCYXXJeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;



MPUMEHSTH B MPOIIECCe MO3HAHUS UCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIETbHBIE MPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peaknuu — TPU PEIICHUU YYCOHBIX TMO3HABATEIBHBIX M TMPAKTHUUECKHX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKkuuu;

bOopMyIMpPOBATH MENN 1 3a/1a91 UCCIICIOBAHMSI, HCTIOIb30BaTh MIOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W IPOBEJCHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEILHOCTH, TMPOSBISATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PpEIICHUSI MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJIOB MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (Hay4dHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACpIKaHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BHIOB U (opM
MpeCTaBJICHUS], KPUTHUYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TOUCKE U
orbope wuHPOpMaNKMK, HEOOXOJWMOW [JI1 BBIIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANbHYIO  (QOpMy  TIpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJB30BaTh HAYYHBIM SI3bIK B KayecTBE CpeACTBa mpu padbore ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TMAJIOra U/ UiH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpezensds €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX U HUCCIEAOBATENIbCKUX 3ajad, BbBIOMpaTh HaumOoliee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKLUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMHUU HA YTiyOIEHHOM
YpPOBHE Ha YPOBHE CpEeJHEro oOuero oOpa3oBaHHs BKIIOYAIOT CEHU(pUYECKUE
JUIs yaeOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOOBI AeUCTBUM
10 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
[0 TMOJYYEHHIO HOBOTO 3HAHMSI M NMPUMEHEHHIO 3HAHUN B Pa3IMYHBIX Y4€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
POTpaMME II0 XUMHUHM TPEAMETHBIE PE3YJIbTAThl MPEICTABICHBI MO TOJAaM
WU3YUYCHUS.

10 KUIIACC

[IpenMeTHble pe3ylabTaTbl OCBOECHUS Kypca «OpraHuueckas XUMUSI»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B 0OECIICUCHUH YCTOMYMBOTO



Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKON U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B oOecrieueHun palMoOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIECH KYJIbTYphI
YEJIOBEKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOJIHOMU CPEJIE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKJIEHHOC
COCTOSIHMSI aToMa, THOpuAM3aIys AaTOMHBIX OpOuTaned, HOH, MOJIEKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpylnmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHasi M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJOTH, YTIEBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COCIUHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH JI. M. MeHneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalieHUs] DHEPrHUM TIPH XUMHUYECKHUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHHUs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTsi, opuentantsl | u Il pona);
(bakToJIOTHYECKUE CBEICHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEATCIBHOCTH ~ YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOIO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEePabOTKH HEPTH);

chOpMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCMOJIb30BATh COOTBETCTBYIOUIUE MOHATUS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEILECTB;

COCTaBJISAITh YPaBHEHHSI XUMHYECKUX PEaKIMM U PacKphIBaTh MX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIUH  MOCPEJICTBOM  COCTaBJICHUS



AJIIEKTPOHHOIO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO oOOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

W3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB JJIS WIUTIOCTPALUU
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
HomeHkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAHUS IS OTICIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUICPHH,
ATWICHTJINKOIb, (eHoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAS
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJICMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MalibTo3a, (PYKTO3a, aHWJIUH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

chOpPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENECH pPa3IHMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QIKWHOB, apPOMAaTUYECKUX YTJICBOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, JU- W TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUH OT
KpPaTHOCTH ¥ THUITAa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOIOPOIHOTO
Coipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHNE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTH OTH 3HAHUS;



c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSITh OCHOBHBIE onepauu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3ALINIO, BBIABICHUE MPUYMHHO-CIEACTBEHHBIX CBA3€H — ISl U3YUEHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHATUSIMU U TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHHUSl CYIIHOCTH MAaTE€pUaIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJUTH PACUETHI 10 XUMHUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENILHOCTU YEJIOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYCHHBIE 3HAHUS JJIsl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN JKCIEPUMEHT (TOJyuYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PpPAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJIEPKAIIMNX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM TPABHII
O6e3omacHoro oOpaIleHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynIUpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa KOJOTHYECKH I1eJIeCO00Pa3HOTO TOBEJACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOLIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICH TTokazareis [1JIK;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON nH(POpMaIIMK B Pa3IMUHBIX UCTOYHUKAX (HaydyHast U yueOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHUECKU



aHaJIM3UPOBATh XUMUUYECKYI0 HUH(pOpMAIMIO, TiepepadaThiBaTh €€ M UCIO0JIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM yUeOHOM 3aauei.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHDA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBICHUN MPUPOJIBI, O MECT€ W 3HAYECHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIHUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HCTOYHUKOB SHEPrUH, B OOECIICUCHHH PaIllMOHAJIBLHOT'O IPHUPOJIOIOIL30BaHUS, B
GbOopMUPOBAaHUM MHUPOBO33PEHUS M OOIICH KyJbTyphl 4eJNOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHUCTEMOM  XHUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIBI, DJICKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHbBIE OpOUTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUINYECKAasl pEIIETKA, XUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON peaKIMK, CKOPOCTh XMMUYECKON peaklni, XHMHUYECKOE PaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOPHS 3IIEKTPOIMTHUYECKOW IMCCOLUMALNU, NEPUOIUYECKUAN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHs] SHEPTUH NIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUM SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAallME€ B OCHOBE ITOHUMAaHUsA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMECHHBIC
IIPEACTABICHNUS. O CTPOEHUM BEIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJISIPHOM  ypPOBHSAX; MPEJICTAaBICHUS O MEXaHM3MaxX XUMHUUYECKHUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX  3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHHWH U OE30MacHOM
UCITIOJIb30BAaHUU BAXKHEHIINX HEOPTraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;



c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMUMHUYECKYIO CHMBOJIUKY JIJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEACIATh BAJICEHTHOCTh M CTENICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PAa3IMYHBIM IpU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHE OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPHUOJUYECKOrO 3aKoHa /[l
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPHUOIOB
[Tepuomnueckont  cucrembl .M.  MenneneeBa,  uUCHONB3ysS  TMOHATHSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnM», «OCHOBHOE M BO30YKIEHHOE IHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKHUX AJIEMEHTOB U HUX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh ~YMEHMI:  XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYLLIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

cOPMHPOBAHHOCTh YMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOIO OajaHca
THX peakUui; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U



COKPAaIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKLMWA  TUAPOJIN3d;  pEaKUuH
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TMOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOmue HaydHbIE TPUHIMAIBI XHUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEpPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U s OOBSICHEHUS XHMHYECKUX SIBIICHUN, HMMEIOIUX MECTO B MPHUPO/IE,
MPAKTUYECKOMN JEATETbHOCTU YEJI0OBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB MJIs
00Jee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BAHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
ui 00bEMY OTHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »ddexra
peaKiuy; 3HA4YEeHUS] BOJOPOJHOrO IMOKa3aTessl pacTBOPOB KHUCIOT W IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
OnpeIeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(MuMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa pEaKInH,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuMid  HOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPTraHMYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramisy) ¢
COOJIIO/IEHUEM TpaBUJl 0€30MacHOro OOpalleHHs C BEUIECTBAMU U JIA0OPATOPHBIM
oOopynoBanueMm, (HOpMyIupOBaTh IIelb HMCCIIECNOBAHUS, TMPEIACTABIATH B



paznuuHOi ¢dopme pe3yiabTaThl SKCIEPUMEHTa, aHAJIU3UPOBATh U OLICHUBATH HX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHIIa MOJb30BAHUS XUMUYECKON
MocyJIol M 1abopaTopHBIM 00OpyJAOBaHWEM, OOpaIIeHHs C BEIMIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, H3KOJIOTHYECKH I1e71ecCO00pa3HOro IOBEACHUS B OBITY U TPYIOBOM
JESITEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 3JI0POBbSI, OKPY’KAIOIIECH HPUPOIHOU
Cpeapl W JOCTHKEHUA €€ YCTOMYMBOTO Pa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCHUYECKOT'O JICUCTBUSL HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IICJICHAIIPABICHHBIA TTOUCK
XUMHUYECKOW MH(OPMALMK B Pa3IMUHBIX UCTOYHUKAX (HaydyHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM yUeOHOM 3a1auei.
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3.2 P " e 21 1 PILL
keToHbl. KapboHoBbIie kKucinoThl. Cll0KHBIE




s¢upsl. XKupsr

3.3 VriaeBonsl 9 PaL
Hroro no pazneny 41
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coeIuHeHus

4.1 ‘ AmuHbl. AMUHOKHCIIOTHL. benku 12 P3LL
Htoro no paznemny 12
Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6 PaLWW
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoandeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKHAX 9 PaLW
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 P3LL
BEILIECTB
1.3 XUMHUYECKUE Peakiuu 19 1 3 PaLL
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemertamiet 31 1 3 P3LWL
2.2 MerTanisl 23 2 PaLL
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HL
31 MeTtoapl MO3HAHUS B XUMUH. XUMHUA U 9 P
KM3HB
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Xumus, 11 xknacce/ Epemun B.B., Ky3smenko H.E., Jlpoznos A.A., Jlynun
B.B.; nox penaknueit Jiyanna B.B., O0miecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxkuinonepHoe o61ecTBo «3naTenscTBoO
«IIpocBenieHue»

» Xumusi, 10 xknacc/ Epemun B.B., Ky3smenko H.E., Jlpo3nos A.A., JIlyHun
B.B.; nox penakuueit Jlynuna B.B., O01iecTtBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AknnonepHoe odiectBo «M3aaTenbcTBO

«ITpocBenieHue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
Metoanueckoe nmocooue. Xumus. 10-11 knaccel yriyOnéHHbIA ypOBEHB MO/

penakmueit A.A. KaBepunoii (2023 1.)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

1. PO
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