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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmma o XMMHUHU Ha YPOBHE CpeHEro oOiiero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoii Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
deneparbHON 00pa3oBaTEIBLHOM MTPOrpaMMBbI cpeHero ootero oopazoBarus(DOIT
COQO), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konmenuuu mnpenojaBaHus y4eOHOro mpeameTa
«Xumus» B 00pa3oBarelbHBIX opraHm3anusx Poccuiickoit  ®Denepanuu,
peaNnu3yroNIMX OCHOBHBIE 00pa30BaTebHBIC TPOTPAMMBI, U OCHOBHBIX ITOJI0KEHUN
«Crpareruu passutus Bocriutanus B Poccuiickon @eneparuu Ha niepuoa a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO H3Y4YEHHUs 3aHMMAEeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xkmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJanTaiyuy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKe IS
POJOJKEHU OOy4YeHHUs B OpraHu3auusax npodecCHoHalIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISIETCS] OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpaMme 1o XWMHHM Ha3Hay€HUE MpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPHIPETAlMI0 B  COOTBETCTBHM C  OCHOBOIMOJATaroIIUMU
nosnioxkeHusimu GI'OC COO o B3auMOOOYCIOBIICHHOCTH ILIEJIEH, ColepkKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSL CJICAYIOIIME BBIMOJHIEMbIE MPOTPAMMON IO
XUMUU QYHKIINH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoh obecreynBaeT
MOJIyYeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOIIed cTpaTeruu
oOy4eHUsl, BOCITUTAHUS U PA3BUTHUSI O0OYyYaIOIIUXCS CPEACTBAMH MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOI0 Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpUBaeT
Ompe/ieJIeHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS M TOCJIEI0BATEIbHOCTH
W3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHLHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTeIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM aTTecTalud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYEHUSI XUMUU:



e yCTaHABIMBAaE€T HMHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 005S3aTeNbHOE
JUISL W3Y4YEHUsT B paMKax OTAEJNbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJZIEP>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

o HaéT mpuMEpHOE pacrpeesieHue yueOHOro BpeMEHHU, PEKOMEHTyeMOTO IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT NPUMEPHYIO TMOCIENO0BATEIbHOCTh H3Y4YEHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3a]a4 U3y4EHUs NpeaMeTa
Ha yrayOJaEéHHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXE€ C Y4ETOM OCHOBHBIX BHUJOB
yue0HO-IT0O3HABATENbHBIX  JCHCTBUIM  00ydaromerocs IO OCBOCHHUIO
COJIEp KaHMs IIPEeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOYYE€HMEM XUMUUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBJIEHHOM MPOrpaMMOH [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHON) COCTAaBIISAIOLIEH COAEpPKAHMUS YYEOHOro IpeaMeTra «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0ydeHHUs.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJiokeHusmMu PI'OC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHero oobmiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO U3Yy4YeHHUsl HAaNpaBJieH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAOM MOJYYEHHSI XUMUYECKOT0 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHWMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEIHEro NpohecCHOHANBHOTO0 00pa30BaHusl.
B aroli cBs3u n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclIMpeHue M YIUIyOJICeHHE TEOPETUYECKOM U MPaKTUYECKOW MOATOTOBKU
oOy4Jaronnxcsi, BHIOPABIIMX ONPEAEAEHHBIA MPOPMiIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBONM  MOCIEAYIOMIEr0 TIOJMYYeHHs] XHMHUYECKOro oOpa3oBaHHs B
opranmzanusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpedoBanniit ®I'OC COO Kk miaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (erepanbHON
o0pazoBaTeILHON MPOrpaMMBI CPETHETO OOIIEero 00pa30BaHMs U3YUCHUE TIPeAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELIEHUE 3a/lad BOCIUTAHUS U COLUAIBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIEHHTEIUIEKTYaTIbHBIX



YMEHHUM, YMEHUH paloHaIu3aluu y4eOHOro TpyJa U OOOOIIEHHBIX CIOCOOOB
JESATEIIbHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBIN, HAAIIPEAMETHBIN XapakTep.

CocraBngomuMu peaMeTa «XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO M3y4YeHUS
ABIIAIOTCSA YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHUMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusx 6a30BOT0 U YIIIyOIEHHOTO YPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBYy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKass XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa cucreMa
3HaHUU TIOJy4YaeT ONpeNeIEHHOE TEOPETUYECKOE JIOTOJIHEHHE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO 0O0JIbIINK 00BEM (PAKTOJIOTUYECKOTO MaTEpHAIA.
Tak, Ha yrinyOJn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTEJIbHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTAX IIPOTEKAHMS PEAKLUH,
paccMaTpUBAEMbIX C TOYKU 3pEHUS XMUMHYECKOM KHUHETHKUA M TEPMOJMHAMHKHU.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOeHUMH aroMa. XHMHUYECKas CBsSI3b OOBSACHSAETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUui AOMOIHSIETCS
bopMHpOBaHHEM TPEJICTAaBICHUNA 00 JIEKTPOXMMHMUYECKHX Mpoleccax U
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH MIPU
pPacCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUH yHensercs ocoboe
BHUMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNE KyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUEHHUS JUI KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY HM XapakTep AOMOJHEHHH K OOIIeH CcHCTeMe MNpPEeIMETHBIX 3HAHHH)
OKa3bIBAIOT BIIMSAHHME CMEXHbIE MpeAMeTbl. Tak, Hampumep, B COAEpPNKAHUU
npeaMeTa il KJIacCOB XUMUKO-PU3NYecKoro npoduiis 60sb110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI Y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPUI B XUMUU U B PU3HUKE: AaTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MACChl U SHEPIHH, 3aKOHBI
TEPMOJIUHAMHUKH, JJIEKTPOJIHN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYToe.



B TO e Bpems B coaepkKaHUM IpeAMeTa Ui KIACCOB  XUMHKO-
ounonoruueckoro npoduist OOJBLUIMKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae mpeiocTaBiisieTcs BO3MOKHOCTb JUIsl 00J1e€ 00CTOSATENBHOTO
pPaccMOTPEHUS XUMUYECKOM OpPraHM3alliy KIETKH KaKk OMOJIOTUYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NPUMEPY, TAKAE CTPYKTYpHBIE KOMIIOHEHTHI, KaK
JUNHIbL, OETIKH, YIIIEeBObl, HyKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHuA 0
COCTABE U CBOMCTBAX NPEACTAaBUTEICH OCHOBHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM JUIS M3Y4YEHHS CYIIHOCTH MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAydyHOTO MHPOBO33PEHUS, OCBOCHUS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-HayuHblE NOpenMeTb», «MaTtemaTuka u
uHpopMaTuka» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01ero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCS (POPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BEKA U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. Pelienue 3Ton 3a1aun Ha
yIIyONE€HHOM YypOBHE HW3YYEHHs MpeAMeTa MpEeArojiaraeT pealn3aluio TaKuxX
LejeH, Kak:

e (opmMupoBaHME TpPENCTABICHUWA: O MaTepUaJIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiid B oOOecCreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOlJeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00eCreYeHnn palUOHAJIbHOTO MPUPOJONOIb30BaHUSA, B (OPMUPOBAHUU
MHUPOBO33pEHHUSI U 00ILEH KyJIbTypbl UYENOBEKa, a TAKXKE JKOJIOTHYECKH
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 370POBBIO U MPUPOIHOMN CPELE;

e OCBOCHME CHCTEMBl 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHbIX
MOHATUH, 3aKOHOB U TE€OPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMH BEIIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJSIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKLIUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
HAy4YHBIX PUHLHUIIAX XUMHUYECKOTO POU3BOJICTBA;



dbopmupoBaHue y oOy4Jaromuxcs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBICHEHUS
KIIFOUEBBIX MJIEH W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, MUMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPAaMOTHOTO pelieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTHYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M TMPOU3BOACTBEHHOHN J1€ATEILHOCTH YEJOBEKa, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOJIB30BAaHUEM U IEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUHN 0 HAyIHBIX METOAaX MO3HAHMS, HEOOXOMMBIX
JUIs. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHMM, HMMEIOIIMX MECTO B TMpUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HH.

B mnnaHe peanuzanuu TMEpBOOYEPEAHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIIMX
(GYHKIIUN 1IEJOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHUS K TMPOLEcCY TBOpUECTBA B OO0JACTU TEOPETUUECKUX U
MPUKJIATHBIX HCCIICIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO M TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIHMTAaHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYATBHBIX M TBOPUYCCKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOPA30BAHMIO KakK
YCJIOBHUIO yCHENTHOMN Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0OPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPUOOPETEHUE OMbITa 0OIIECTBEHHO-
ITOJIE3HOM DKOJIOTUUECKOUN AE€ITEIHLHOCTH.

OO01ree yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHUS XUMHH Ha yTITyOJEHHOM
YpOBHE cpeaHero obimiero oopasoBanus, cocraisieT 204 gacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B Hezlelo).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHUMU.

[TpenmMeT 1 3HaYEHUE OPraHUYECKON XUMUH, PEACTABICHNUE O MHOT000pa3uu
OPraHUYECKUX COCAUHCHUMU.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YyXKAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHMHYECKas CBSI3b B
OpPraHUYECKUX COeNMHEHUSX. THIbI TMOpUIN3alluU AaTOMHBIX OpOUTANIel yriiepoa.
MexaHu3Mbl  00pa30BaHWS KOBAJICHTHOW CBs3M (OOMEHHBIW W JIOHOPHO-
akuenTopHbli). Tumbl nepekpelBaHUs AaTOMHBIX OpOHUTaned, G- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
oprannyeckux BemiecTB. IloHsTHe O CcBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAUYEHUE TEOPUU CTPOECHUS
OPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (OpMyNibl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl n30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIEC 3(HPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAUHEHUM (MHIYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BemiecTB. [loHsTtue o
bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKkIaTypa opranudeckux coeauHeHuid (IUPAC) u TpuBHaibHble Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTH U KiaccU(UKAIMS OpraHudeckux peakuuid. OKUCIUTETbHO-
BOCCTAHOBUTEJIBHBIE PEAKLIUA B OPTaHUYECKOU XUMUH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHHUS BELIECTB M MX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OpraHUYECKUX BEILIECTB U MaTEpHallaMy Ha UX OCHOBE,
OMBITHl IO MPEBPAIICHUIO OPTAHUYECKUX BEILECTB MPH HArpeBaHUU (IUIABJIEHUE,
oOyriMBaHUEe M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEeH MOJEKYJ] OpPraHMYeCKUX
BEILIECTB.

YriaeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, oOmias popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AKAHOB, SP -
rUOpUIU3aNKsl aTOMHBIX OopOuTanei yriaepoja, o-cBs3b. dusmyeckne cBOHCTBA
AJIKaHOB.



XVAMHMUYECKHE CBOMCTBA QJIKAHOB: PEaKUHUHA 3aMELICHUs, W30MEPHU3aLuH,
JNETUIpUPOBaHUs, IUKIN3ALMY, IUPOJIN3a, KPEKUHTA, ropeHus. [Ipencrasnenue o
MEXaHU3ME PeaKIMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTyYEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢popmyna, HOMEHKIATypa u uzomepus. OcobeHHOCTH
CTPOEHMSI U XMMUUYECKHUX CBOMCTB MaJbIX (IIMKJIONPOIAH, IIUKI00YTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOTeKCaH) HUKJIoATIKaHOB. CIIOCOOBI OTyUEHUsI U IPUMEHEHHUE
LAKJIOAJIKaHOB.

Ankenpl. ['oMosiormaeckuii psii aakeHoB, obOmas (hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AJIKEHOB, SP>-TUOPHUIM3aIIUs
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpyKTypHas M reoMeTpudeckas
(umc-TpaHc-) uzomepusi. PU3NUECKUE CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peaklMu MPUCOCIUHEHHS, 3aMEIICHHs B O-MO0JOKEHWE NpPH JIBOMHON CBS3H,
nonuMmepusanuu u okucieHus. [Ipasuno MapkoBHrukoBa. KauecTBeHHbBIE peaknnu
Ha JIBOMHYIO cBs3b. CIIOCOOBI MTOJIyUYEHHUs U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, NU30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruopuan3anys aTOMHBIX opOuTaneil yriepoga. @U3NYecKUe CBOWCTBA AJIKHUHOB.
XHUMHUYECKHE CBOMCTBA: peaKIUU MPUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
okuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiui Ha TPOHMHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omMojorvyeckuili psifi apeHoB,
oOmast popMyia, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJbl OeH30ma. DU3WYECKUE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuy 3aMeLIeHHsI B OEH30JIbHOM KOJIbIIE U
YTJIEBOAOPOJAHOM paJuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PAJIUKAIOB, KapOOKCHIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposna. CriocoObl NOTyYeHUs U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAO0POIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKThl ero nepepadorku. CrocooOsl nepepaboTku HePTH:



NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[IpomykThl nepepaboTKu HEPTH, X TPUMEHEHUE B IPOMBILIIIEHHOCTU U B OBITY.

['eHeTMyecKas CBSI3b MEXKY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHME TaJOrEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMElIeHUs TajJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBUe Ha TaJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa ménoun. B3auMoaencTBUE NHUrajlOreHalKaHOB C MarHME€M W IIUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHECHUSX. Hcnons3oBanue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUIL:
u3ydeHue GU3NYECKUX CBOMCTB YIJIE€BOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBOJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOW BOJBI, pacTBOpa MEepMaHTraHaTa Kaliks, B3aUMOJICUCTBUE AalleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriiepoja v BOJOPOJa B OPraHMYECKHUX BEIIECTBAaX, NOJIYYEHUE ITUICHA U U3YUEHHE
€ro CBOWMCTB, O3HAKOMJIeHUE ¢ KoyuiekiusamMu «Hedts» u «Yromb», ¢ oOpasmamu
MJIaCTMACC, KaydyKOB M PE3UHBI, MOJICIMPOBAHME MOJICKYJ YTJIEBOJOPOJIOB U
rajoreHNPOU3BOAHBIX YIIIEBOAOPOIOB.

Kucsopoacoaep:kamue opranHndecKue coelMHeHH.

[IpenenbHbie OAHOATOMHBIE CHUPTHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W 3TaHona). l'oMonorumueckud pdan, obmas QopMyna, u30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CIHUPTOB. BoJOpojHbIE CBSI3M MEXAYy MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWCTBA: PpPEAKUUHM 3aMENICHUs, JerujpaTalud, OKHUCICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (HUBHUECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHbi€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusuueckue u
XUMHUYECKHE CBOMCTBA: PEaKIIMK 3aMEILICHUS, B3AUMOACHCTBUE C OPTaHUUYECKUMU U
HEOPraHUYECKUMH KUCIOTaMU, KAYECTBEHHAS! PEAKIMsl HA MHOTOATOMHbBIE CIIUPTBHI.
[IpencraBnenne o MexaHU3ME PEeaKInii HyKJIeo(OUILHOTO 3aMerieHus. [leficTBre Ha
opranu3M yesioBeka. CriocoObl MOJydeHUs U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O0eH3oapHOrO snapa. duszndeckue cpoiicTBa (peHosa. OCOOCHHOCTH XUMHUYECKUX



cBOMCTB (enona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (DeHona.
CrniocoObl osrydenus v npuMenenue penona. GenondopmanbaeruaHas cmoia.

KapOoHuiibHbIE COETUHEHUS] — alTbJIETH/IBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWMJIBHOW TPYIIIBL. ['OMOJIOTHYEeCKUE PSABl allbJETHIOB U KETOHOB, OOIIas
dopmyna, mzomepuss ¥ HOMEHKIaTypa. DHU3UYECKHEe CBOWCTBAa albICTHUIOB H
KETOHOB. XMMUYECKHE CBOMCTBA albJAETHIOB U KETOHOB: PEAKIIUN TPUCOEAUHEHNS.
OxuciieHue anpJeru/ioB, KauyeCTBEHHbIC peaKIUu Ha anbaeruipl. CrnocoOsl
MOJTYYEHHUS] U1 TIPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OMHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCTOTHL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HomeHkarypa. duszndeckre cBoCTBa
OJIHOOCHOBHBIX TMPEACNIbHBIX KapOOHOBBIX KHUCIOT. BoOIOpOJHBIE CBS3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi ITepUPUKALNU, PEAKIUU C YYacCTHEM YTIEBOJAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCJIOTHL. [loHSATHE O MNPOU3ZBOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MNaJbMUTHUHOBAs, OJIEMHOBAs, JUHOJIEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs 1 TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpUs U
HOMEHKJNaTypa. PU3NYECKUE M XHUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCJION U 11enoYHor cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBoioB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUEe CBOMCTBA W HaxXOXXJIACHHE B Ipupoje. POTOCUHTES.
XUMHUUYECKHE CBOWCTBA IIFOKO3bIL: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbIACTUIHON
IpymI, CIOUPTOBOE MU MOJOYHOKHCIOE OpokeHue. [IpumeHeHHE TIIOKO3bI, €&
3HAYECHUE B KU3HEAEATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, ManbTO3a U
JaKkTo3a. BoccTaHaBnMBaOIMME U HEBOCCTAHABIIMBAIOIINE AUcaxapuasbl. [ uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W 1nenono3a. CTpoeHre MakKpoMOJIEKYJl Kpaxmana, TJIMKOTeHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHUYECKHUE
CBOMCTBAa Kpaxmaja: TMAPOJU3, KAaYECTBEHHAas PEaKkUus ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uesmuionossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN HIENK).



OKCNEpUMEHTAIbHBIE METOJbl HM3YyYEHUS BEUIECTB M HMX NPEBPALICHUN:
pacTBOPUMOCTb PA3JIUYHBIX CIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIIMPTA B AJIBJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMpPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BaHHUE
BHUJICOMATEPUAIIOB), KAaYECTBEHHBIC PEAKIMM Ha albAeTUlibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(Il)), peakius riautepruHa ¢ THAPOKCHIOM
menu(Il), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBUE
pacTBopa roko3sl ¢ TuapokcuaoM meau(Il), B3aumoaeiicTBue kpaxmania ¢ HOA0M,
pelIeHrne SKCIEePUMEHTaNbHBIX 3a7ady 1o TemaM «CoupTel U (DEHOJIBIY,
«Kap6onoBbie Kucia0Thl. CI0KHBIE dPUPBD).

A3oTcoaepkamye OpraHnvecKue CoeJUHeHUsI.

AMMHBI — OpraHMYecKue MPOU3BOJHBIE amMMuaka. Knaccudukanus aMuHOB:
anupaTUyecKue U apoMaTUYECKHUE; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenne MoJieKysa, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HUECKHE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHMX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWJIMPOBAHUE, B3aUMOJAECHCTBHE NMEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Conu anKuiIaMMOHUS.

AHWIVH — IPEACTABUTENIb aMUHOB apOMAaTH4ECKOTO psia. CTpoeHne aHUIMHA.
B3auMHoOe BIMAHHME Tpynn aroMOB B MoJieKysie aHwinHa. (OcoOeHHOCTH
XUMHUYECKUX CBOWMCTB aHuinMHA. KayecTBeHHbIE peakiuu Ha aHuiuH. CrocoOsbl
MOJIyYeHUS] M NpUMEHeHHe anudarnueckux aMuHOB. [lonmydeHue aHuUIUMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u nzomepus. OTAENbHBIE PEICTABUTENM Ol
AMUHOKHMCJOT: TJIMIUH, alaHuH. @u3nyeckue CBOWCTBA  AMUHOKMCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCIMHEHUM, peaKius TMOJUKOHJICHCAIUU, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MIENTHIOB.

benku kak mnpupoaHsie Tmonumepbl. llepBuuHas, BTOpUYHAs W TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJIU3, JCHATypaIus,
KaueCTBEHHbBIC PEAKIIMU HA OCJIKU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pacTBOpeHHe OEJIKOB B BOJE, JICHATypalus OEJKOB NMPU HArpeBaHWM, LIBETHBIC
peakuuu Ha O€JKH, pelIeHUWEe OHKCICPUMEHTAJIbHBIX 3aJad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoeTMHeHUs» U «Pacro3HaBaHre OpraHMYEeCKUX
COCITUHEHUI».

BricokoMoJIeKYJIAPHBbIE COeIMHEHMS.

OCHOBHBIC MOHATUS XHUMHUU BBICOKOMOJICKYJISIPHBIX COCIWHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALNN, CPEIHAS MOJIEKYISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHAEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, TOJUIPOIUJIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPOJ, MOJMMETUIMETAKpUiaT, MOJUKapOOHAaTHI,
nonudTHIEHTepedTanar). Yunusanus u nepepaboTKa MiIacTHKa.

DI1acTOMEPHI: HaTypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBLIN, M30MPEHOBHIN) U CHJIMKOHBI. Pe3nHa.

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

[Tonmumepsl CHEUaTBHOTO Ha3HAYEHHUS (Teron, KeBJIap,
AIIEKTPOIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOTUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEHIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7auy 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuéTnbie 3anaumn.

Haxoxnenue MonekyIsipHOH (GOpMysbl OPraHUYECKOr0 COCAMHEHHS I10
MacCOBBIM JIOJISIM DJIEMEHTOB, BXOSILIUX B €r0 COCTaB, HAXOKIEHUE MOJIEKYJISIPHON
(GhopMyJIbl OPraHUYECKOro COEAMHEHUS M0 Macce (00BEMY) TPOIYKTOB CrOPaHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH /UM HCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbI OPraHMYECKOr0 BEIEeCTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB MJIM CIOCOOOB IMOJIYYEHUs, ONPEACIICHUE I0JH
BBIX0/Ia IPOJYKTA PEAKIIUU OT TEOPETHUECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MexXnpeaMeTHBIX CBSA3EH MPU U3YYEHUU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KakK OOIUX €CTECTBEHHO-
HAy4YHBIX TIOHSATUW, TaK U TOHSITUH, MNPUHATHIX B OTIEIbHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CHUHTE3, Kiaccuukaius, HaOIOJACHHE, H3MEPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIEJTUPOBAHME.

®uzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3WYECKUE BEIUYUHBI, CIUHUIIBI W3MEPEHHS, CKOPOCTh, DHEPTHS,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouochepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, nbIXaHWE, OENKHU, YIJEBOIbI, >KUPbI, HYKIECHHOBBIE KHUCIIOTHI,
(bepMeHTHI.



Feorpa(bmlz IMOJIE3HBIC NCKOITA€CMBbIC, TOIIIINBO.
TexHonorusi: IMUIICBLIC TIPOAYKTBI, OCHOBLI PpallMOHAJBHOI'O IIWUTAHUA,
MOOIIUE CPCACTBA, MATCPUAJIbI U3 NCKYCCTBCHHBIX 1 CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siaep. XuMudeckuid anemeHt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMHIecKX 3JI€MEHTOB (S-, p-,
d-, f-omementsl). PacmpeneneHue SIEKTPOHOB TIO AaTOMHBIM  OpPOUTAIISM.
DJIEKTPOHHBIE KOH(UTYpAITUU aTOMOB JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluu HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepuognueckuil 3akoH U Ilepuoandeckasl cucreMa XUMHAYECKUX 3JIEMEHTOB
J.N. Menneneera. CB43b NepuoOaAYECKOro 3akoHa W [lepronnyeckoil CUCTEMBI
XUMHUUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUeM CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MIPOCTBIX U CIIOKHBIX BELIECTB IO TPYIIIAM U ITeprofaM. 3HaYE€HHUE NEPUOIUIECKOTO
3akoHa JI.11. MeHnneneena.

XUMHUYECKasi CBsI3b. BHIBI XMMHWYECKON CBS3U: KOBAJCHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa CBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHelie cBs3u. BomopoaHnas CBs3b.
MexMoneKysipHble B3auMOIECHCTBUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiienre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTelb, JUTraHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCJIMHEHUH.
[ToHsaTHE O KOOPAMHAIIMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTpOE€HUs.  THmbl
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHeix cucteMax. Mctuaable pactBopsl. [lpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBHILIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaimsa u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. T pUBUATBLHBIC
Ha3BaHUS OTJICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.



Knaccudukanusa XuMHUUeCKUX peakiuid B HEOPraHWYECKOW M OpraHu4eCcKOM
XUMUHU. 3aKOH COXPAHEHMS MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusxX. TernoBbie 3QPEeKThl XUMUUECKUX PEaKIUi.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIuy, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIEC peakIMu. XuMU4Yeckoe paBHoBecue. KoHcranTa
XUMHUYECKOTO paBHOBecUsA. DaKTOpbI, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIEPATYpPa, AABJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyueckas aucconuainusi. CuibHble W claOble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOIHBIX PACTBOPOB: KHCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTemneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHST M BOCCTAaHOBJIEHUSI.
Baxxneiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTpOHHOro OalaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3lIoKEHUE TMEPOKCUIA BOJAOPOJAa B MPUCYTCTBUHM KaTajlnd3aToOpa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEJICHNE PEaKIii HOHHOTO OOMEHa, OnpeielieHHue
Cpeabl pPacTBOPOB C TMOMOIIBI) HHIWKATOPOB, H3YYCHUE BIMSIHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxxenne HemeTaiwioB B [lepruoanyeckor CUCTEME XUMUYECKUX JIEMEHTOB
J.. MenneneeBa u 0COOCHHOCTH CTPOEHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpuMepe Kuciopoaa, cepol, hochopa u
yraeposa).

Bonopon. Ilomydyenue, pusndeckne M XUMHUYCCKHE CBOMCTBA: PEAKIIUU C
MeTaJIJIaMU U HEMETAJJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxneHue B mpupoje, CIOCOOBbI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAopobl. BaxHeuine KuCIopoacoiepKaiiue
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBINUICHHBIE CIIOCOOBI MOIYYCHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJYYEHUS
kuciopoaa. Ou3nyecKkue U XMMHUUYECKHUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.



Cepa. HaxoxzaeHnue B mpUpoe, CIOCOObI TMOJY4YEHHS, (PU3UYECKHE U
xumudeckue cBoictBa. CepoBogopon, cyinbpuasl. Oxcua cepoi(IV), okcun
cepbl(VI). CepHucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHU.

Azor. Haxoxxaenume B mNpupoe, CIOCOOBI TMONydeHUs, (PUINYECKUE W
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTasA U a30THAas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTa
Y €r0 COeTMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CHOCOOBI MOMydeHUs, (DU3UUIECKUE U
xumudeckue cBorctBa. Dochuapl u dochun. Oxcumsl dochopa, dochopHas
kucinora u e€ comnu. Ilpumenenue ¢ochopa u ero coenunenuit. docdopHbie
yno0peHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHUMHYECKHUE CBOMCTBA MPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepoaoM. Okcupn yraepoaa(Il), okcun yrnepoma(IV), yronpHas kuciora u eé
COJIM. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dysiepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €T
COCIVMHEHNM.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MOJyYEHHs, (PU3HUYECKHE U
xumudeckue cBorctBa. Oxcupa kpemuusaA(IV), kpemHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHne kpeMHus U ero coeAnHeHuil. CTEKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leprnoanveckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBoWcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CmuiaBel METANIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MerauioB.  OOmme  crocoOsbl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPrus, MMPOMETAILTYpPIus,
anekTpoMetraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allIUTHl OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MmeTamioB [A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX d7eMeHToB. Hatpuii u kanwuii: moigyyenue, pu3ndeckue U XUMHUIECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUHN.

O6mast xapakrepuctuka metayioB IIA-rpynmer Ilepuoguyeckoil cuctemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IIPOCTBIX BEIIECTB M HMX COEIWHEHHUU.
XKécTkocTh BOJBI M CIIOCOOBI €€ YCTpaHEHUS.

ATIOMHHMI: TToTy4YeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOr0 BEIIeCTBAa M €ro coeAuHeHUW. Am@oTepHble CBOMCTBA OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.



OO6miass  XapakTepucTUKa MeTauioB MoOouHbIX mnoarpymnn  (b-rpymm)
[leproauyeckol CUCTEMbI XUMHUYECKHUX AJIEMEHTOB.

@u3nuecKue U XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHnuil. OKCHUIIbI U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCJIHUTENIbHBIE CBOMCTBA. [loiyueHne u npuMeHeHne Xxpoma.

@u3nuecKkue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEIUHEHHII.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTENbHbIE CBOMCTBA.

du3nyeckrue U XMMUYECKHUE CBOMICTBA JKeJe3a M ero coeauHeHuil. OKCHIbI,
runpokcunl u conu xene3a(ll) u xeneza(Ill). Ilonmydyenue u npumMeHeHue xkenesa u
€ro CILIaBOB.

dusnyeckrue 1 XUMHYECKUE CBOMCTBA MEIU U €€ coequHeHun. Ilonyuenue u
MPUMEHEHHUE MEJIU U €€ COSUHECHUM.

[Muuk: momydyeHue, (U3MUYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUJIPOKCH/IA LIMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
LMHKA U €r0 COCIMHECHUM.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCICTBUE
HICJIOYHBIX U IEIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJI€3a C pacTBOpPAMH KHUCIOT U
1IeJI0Y€ei, KaYeCTBEHHbIE PEAaKIIMY HA HEOPraHWYECKUE aHUOHBI, KATUOH BOJOPOJa
W KaTUOHBI METAJJIOB, B3aUMOJEHCTBUE THAPOKCUIOB ATIOMUHUS U IIHHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelIeHne 3KCIEPUMEHTANBHBIX 33/1a4y M0 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUS»,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID.

XUMHUSA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOro pa3BUTUA yenoBedyecTBa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTUU HAyYHOTro uccieaoBanusa. Hayunbie
MPUHITUIIBI OpTaHU3aIMN XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIITIEHHBIE CITOCOObI
MOJIYYCHUS] BAXXHEHIIIMX BEIIEeCTB (Ha MpUMEpPE MPOM3BOJCTBA aMMHAKa, CEPHOMN
KHCJIOTBI, MeTaHoa). [I[poMbllIeHHbIE CIOCOOBI MOTYYEHU METAJIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOLIEH CPeabl U €ro nocieAcTsusA. Poib Xumuu B
o0ecTieueHNN YHEPTeTHIECKOM OS30ITaCHOCTH.

XuMHsi H 340pOBbe uesnoBeKa. JlekapctBeHHble cpencTtBa. IlpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUU B pa3BUTUU MEAUIUHBI.

XuMUs TUIIMA: OCHOBHBIE KOMITOHEHTBI, THUILEBbIE J00aBKkU. Pojib xuMuu B
oOecrieyeHnH IMUIIEBOI OE€30IaCHOCTH.



KocMmernueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOro UCIOJIb30BaHUS MPEnapaToB ObITOBOM XMMUU B TOBCEAHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIME CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OeTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEpaAJIbHbIE YI0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 31eKTpoHUKU. HaHOTeXHOMNOTMN.

PacuérHble 3anaumn.

Pacuétel: mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Wi 00bEMY OJJHOTO M3 YUACTBYIOIIMX B PEAKI[UH BELIECTB, MACCHI
(00BEMa, KoMYecTBa BEUIECTBA) MTPOIYKTOB PEAKIIMH, €CJIA OJTHO U3 BEIIECTB UMEET
puUMecH, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTa PEaKIUH, €CIIU OJIHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACIEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JTOJIM M MOJIAPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBOpE, A0 BbIXOJA NPOAYKTa PEAKIIMU OT TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi  MEXNpeAMETHBIX CBA3CH TNpU  H3YYECHUH OOmEeH
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Y€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSITUH, IPUHATHIX B OTACIIBHBIX
IIPEAMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHbIE MMOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, rUnoTe3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KJIacCU(PUKalus, NePUOJIUYHOCTh, HAOIIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duszrka: MmaTepusi, MUKPOMUP, MAaKpPOMHUP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTh, MOJIEKYJIA, JHEPT€TUYECKUN YPOBEHb, BEILIECTBO,
TeNOo, 00BEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ra3, (hu3nueckue
BEJIMYMHBI, UHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kierka, opranusMm, 3kocuctema, ouocdepa, MeTadoIn3M, Makpo- 1
MUKPOAJIEMEHTBI, OCJKH, dKUPBI, YTIEBOIbI, HYKICUHOBBIE KHUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, TIOJIE3HBIE UCKOTAeMbI€, TOTLJIMBO,
peCypCHI.

TexHonorus: XUMHU4YecKasi TPOMBIIUIEHHOCTh, METAJUIyprus, CTPOUTEIbHbIE
MaTepHualbl, CeIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs IPOMBIIUICHHOCTD,
dapmareBTHUYECKAS MIPOMBIILICHHOCTb, IIPOU3BOCTBO KOCMETUYECKUX
penaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHalIOB, 3JEKTPOHHAs
MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBMM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0miero 00pa3oBaHMS BBIJICICHBI CIEIYIOINIME COCTABJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCSL POCCUMCKON T'paKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYarOMIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HAJIU4WE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HECHHbIC TITaHBbI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakKaroT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M TMPAKTUUYECKOW JAesTEIbHOCTH
0Oy4JaronMxcs B MPOLECCE peATM3ai 00pa30BaTENbHON JEATEIbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OpPMHUPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B MpOIEcce pealn3aiuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIOUUMUCA CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEM,
YBAXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBUaX MEXKIUYHOCTHBIX
OTHOILICHHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIbHOCTH MPHU CO3/ITAHUN YIEOHBIX
MIPOEKTOB, PEIICHUH YUYEeOHBIX U MO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUU XUMUYECKHUX
HKCHEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh W NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUCOHOU NIeSITENHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOILIEHUS K HWCTOPUYECKOMY M HAaydYHOMY HaCJIEIUIO
OT€YECTBCHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
MPUJIOKEHUS XHWMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPe3yjbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

WHTEpeca U M03HaBaTeIbHBIX MOTUBOB B MTOJIYYE€HUH U MOCIIETYIONIEM aHaTTN3e
nH(pOpMAIIH O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UILIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHMS MOCIIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAHUSI IIEHHOCTEH 3I0pOBOTO U 0Oe30MmacHoro oOpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOroicHUsT TpaBwi 0e30MacHOTO OOpallleHus ¢ BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATEIbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYruX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COI[MAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUU IO XUMHUHU;

YBaXKEHUS K TPYAY, JIOJAM TpyJa U pe3yibTaTaM TPYAOBOU NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYAIBHON TpPaeKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aliuyd COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€JIECOO00PA3HOT0 OTHOIIEHUSI K MPUPOAE KaK HUCTOYHUKY
CYILIECTBOBAHMS )KU3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa HSKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HPKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOITHON U COIMATILHOM CpE/Ibl;

OCO3HAHUSI HEOOXOJMMOCTH WCIOJIb30BaHUS JOCTHXKCHUM XUMHUU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAOTIOIBE30BAHNUS;



AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEI OKPYKAKOLIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4YMs Pa3BUTOrO HKOJIOTMYECKOTrO MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHpPOBAHNUN PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUU LIEIOCTHOTO
MPEACTaBICHUS 00 OKpPY>KAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJblI U YEJIOBEKA, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MIPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JUJII  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMaHUCTUYECKOW HAIPaBICHHOCTH U BaKHOM POJIM B CO3/IaHUU
HOBOM 0a3pl MaTepHAIIbHOM KyJbTYpbl, B pEUICHUU IJIOOAIBbHBIX MPOoOIeM
YCTOMYMBOIO Pa3BUTHUSI YEIIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, OOCCIICUCHUH YCIOBUMN
YCHEIMIHOTO TPY/Ja U SKOJOTMYECKH KOM(POPTHOM KMU3HU KaKI0TO WiieHa OOLIECTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[OHUMAHUSA CYIIHOCTH METOJOB
MO3HAHU, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM U3MEHEHU, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE Hay4YHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penieHus mpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTHM K  HENPEPBIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCuoHAIBHON
NEeSATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI



MeranpenMeTHbIE PE3YyIbTAThl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpelHero o01ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOy4aIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAOILINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCcCIeA0BaHUE, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIBHOM KOMITETEHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyuarommxcs UCII0JIb30BATh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrMUYecKue AeiiCTBHSA:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eIU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JII OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIIESCTB U
XUMUYECKHUX PEaKIINi;

YCTaHABJIMBATh TMPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBObI U 3aKJIFOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) DJIEMEHTA, XUMU4ecKkas (popmysia, ypaBHEHHE XUMUYECKON PEaKIun
— TIpU pEIICHUH Y4eOHBIX TO3HABATENBHBIX U MPAKTHMUYECKUX 3a]ad, MPUMEHSThH



Ha3BaHHBIE MOJIEIbHBIEC MPEACTABICHUS JI BBISIBICHHUS XapAKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TMO3HAHHUS BEIMIECTB M XUMHUYECKHUX
pEeaKIHnii;

bopMyIMpOBAThH LIEJIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MIOCTABIICHHBIE
U CaMOCTOSITEIHHO C(OpMYyIHpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHKS THUIIOTE3BI 1O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEpPIICHCTBOBATh YMEHHS HAaOMIOJaTh 3a XOJ0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (popMyIupoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHFHO IOCTOBEPHOCTH PE3yIbTAaTOB HCCIIETOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB PEUICHUS MPAKTUUECKUX 3aa4, IPUMEHEHUIO PA3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HWHPoOpMauu (HAy4HO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upOBaTh MH(DOPMALMIO Pa3IMYHBIX BUIOB U (opM
MIPE/ICTABIICHNUS, KPUTHUICCKU OIICHUBATh e JIOCTOBEPHOCTH "
HEMPOTUBOPEYHBOCT;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT KMCHOJIB30BAHUS HMH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (OpMY  TPEACTABICHHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

WCITOJIB30BaTh HAYYHBIH S3BIK B KAUECTBE CPECTBA MPH PAbOTE ¢ XUMUICCKOM
uH(popMaIuen: MPUMEHATh MEXNpeIMeTHble ((pu3nyeckue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOW TEMBI B XOJI€ AHAJIOTa W/WIIN
JUCKYCCHH, BBICKA3bIBATh HIeH, OPMYIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEIIFHO BBITIONTHEHUS MPEJIOKSHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlUel pe3yJbTaTOB IMO3HABATEIBbHON JESTEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (POPMyIHPOBATH BHIBOIbBI
10 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS MO3ULIUN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBISATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTD, OIpenensas €€ Lenu W 3aJadyd, KOHTPOJIMpPOBaTb U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Ipe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM YYE€OHBIX UM UCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYIIECTBIISITh CAaMOKOHTPOJb JICSITEILHOCTH Ha OCHOBE camMoOaHajIu3a H
CaMOOIICHKH.

IHNPEJIMETHBIE PE3YJBbTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHHS MPOTPAMMBI 10 XUMHH Ha yriayOJIEHHOM
YPOBHE Ha YPOBHE CPEIHET0 00111er0o 00pa3oBaHus BKIIOYAOT CIICIHM(PUISCKUE TJIS
y4eOHOTO mpeaMeTa « XMMHUS» HayYHbIC 3HAHWSI, YMEHHUS U CIIOCOOBI JICHUCTBHUI 110
OCBOCHHIO, HHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHMA, BUJBI IEATECILHOCTH II0
MOJIYYCHUIO HOBOTO 3HAHWUS WM TPUMCHCHHIO 3HAHWUN B Pa3IMYHBIX YUYCOHBIX
CUTyaIMsX, a TAK)KE B PEabHbIX )KU3HCHHBIX CUTYyAIUsAX, CBI3aHHBIX ¢ XuMuei. B
nmporpaMMe II0 XUMHUHM TIPEJAMETHBIE Pe3YyIbTaThl IMPEJACTABICHBI IO TOJaM
U3YUYCHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOECHUSI Kypca «OpraHuueckas XUMUSI»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ M 3HAUYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIHUBOTO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH TPOOJIEM DKOJIOTHYECKOU, SHEPTETUUECKONU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIWIIMHBI, CO3/IaHUM HOBBIX MAaTE€pUAJIOB,



HOBBIX MCTOYHUKOB SHEPTUH, B o0ecrieueHun palMOHAIBHOTO
IPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOIIEH KYJIbTYpHI
YeJIOBEKa, a TAK)KE DKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO
Y IIPUPOJTHOM CpENE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUSI — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAsS
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIH, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUS aToMma, THOpUAM3alds AaTOMHBIX OpOuTajed, WOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BbEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
rpynmna, pajgukai, CTpyKTypHble (opMmyibsl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJIETHBIC), M30MEpUsl CTPYKTYpHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAasl), HM30MEpPbl, TOMOJIOTUYECKUN psJ, TOMOJIOTH, YTJIEBOJIOPOJIbI,
KHUCJIOPOJ- U a30TCOACPIKAIINE OPraHUYECKUE COCAMHEHHUS,, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIPHBIE COCIWHEHUS, TEOPUH, 3aKOHBI
(nepuoanueckuit 3axkoH J[. M. MenneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpalieHUs DSHEPTHUM TIPH XUMHUYCCKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JISKAIIHE B OCHOBE
MOHUMAaHUS MPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUI; TPEICTABICHHUS O
MEXaHU3MaX XUMHUYECKUX pEaKlUuid, TEPMOJMHAMHYECKUX ¢ KHUHETUYECKHUX
3aKOHOMEPHOCTSX WX MMPOTEKAHUs, O B3AMMHOM BIIMSTHHHM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MEpHBIN 3pdektsl, opuentantsl 1 u Il pona);
(haKTOJIOTUYECKHE CBEIICHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCIIOJIb30BAHUU BAKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY M IPAKTUYECKOMN
NeSATeTLHOCTH YeJIOBEeKa, OOIMX HAYYHBIX MMPUHITUIIAX XUMUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOJIa, epepadboTKU HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONIUE TMOHSITHS MPHU
OMMKMCAHUK COCTaBa, CTPOCHUS U CBOWCTB OPTaHUYECKUX COCTMHECHHU;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEICTHBIX) (POPMYIT OPraHUICCKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  TMOCPEACTBOM  COCTaBJICHUS
AJNIEKTPOHHOTO OajlaHca JTUX peaklMil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB MO0 HUX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIAcCy/Tpynmne COEIWHEHWH, JdaBaTh WM Ha3BaHUA IO CHUCTEMATHYECKON
HomeHkiatype (IUPAC) u npuBoAuTh TpUBUAJIbHBIE HA3BaHUS MJIsi OTIEIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHH,
ATHJICHTIIMKOIb, (PEHOJ, (QOopMaNbIerul, aneTalbIeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, AJIbMUTHHOBAS KUCIIOTHI,
TJIMLUH, aJlaHuH, MajibTo3a, (PPyKTO3a, aHWIMH, JUBUHIII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, OG- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

C()OPMUPOBAHHOCTb YMEHUS NIPHUMEHATH I[OJIO)KEHUS TEOPUU CTPOEHUs
oprannyeckux BeuiectB A. M. BytnepoBa iiist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3HUECKUE
U XMMUYECKHE CBOWCTBA THUMHYHBIX NPEICTaBUTENCH pA3IMYHBIX KJIACCOB
OpPraHUYECKUX BEILECTB: aJIKAHOB, LIMKJIOAJIKAHOB, AJIKEHOB, aJIKaJIN€HOB, AJIKUHOB,
apOMaTHYECKUX YIJIEBOJAOPOJOB, CIMPTOB, aJbIETUOB, KETOHOB, KapOOHOBBIX
KHUCTIOT, TPOCTBIX M CIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOCIAWHEHUN W AMHHOB,
AMUHOKHUCIIOT,  O€NKOB,  yIJeBOJOB  (MOHO-, JM- M  MOJHCAXaAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXKAY HHMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKHX pEAaKUUH C HCIHOJb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OpPMUPOBAHHOCTh YMEHHUS TIOATBEPXKIaTh HAa KOHKPETHBIX TMpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTMHEHUHN OT
KpPaTHOCTH M THUIIa KOBAJEHTHOM CBS3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPy aTOMOB B MOJICKYJIaX;

Cc(OpMUPOBAHHOCTh YMEHUSI XapaKTePU30BaTh HCTOUHUKH YTJIE€BOJOPOJIHOTO
ChIpbs (HEPTH, MPUPOIHBIN T'a3, yrojb), COCOObI €ro NEPepadOTKU U MPAKTUYECKOE
IPUMEHEHHE TIPOTYKTOB TIepepaboTKy;

c(OPMUPOBAHHOCTH BJIAJICHUS] CHUCTEMOM 3HAaHUN O €CTECTBEHHO-HAayYHBIX
METOJIaX MO3HAHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJIEIUPOBAHUH, IKCIIEPUMEHTE
(peabHOM M MBICTICHHOM) U YMEHHSI IPUMEHSTH 3TH 3HAHUS;

c(OpMUPOBAHHOCTH YMEHHS PUMEHSTH OCHOBHBIC OTIEPAIIUU MBICTHTEIHLHON
JEATeIbHOCTH — aHaJlu3 U CHUHTE3, CpaBHEHHUE, 000OIIeHHE, CHCTeMaTU3allulo,



BBISIBJICHUE MIPUYUHHO-CIJICICTBEHHBIX CBSI3€W — JIJIsl U3YUYEHHUs CBOWMCTB BELIECTB U
XUMUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C
MNOHATUSAMU M NPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0oJee OCO3HAaHHOINO NOHUMAaHHUS CYIIHOCTH MATE€pUaIbHOrO €IUHCTBA MHPA,
WCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONM XUMHUHU JUIsi OOBSACHEHHS U
MIPOTHO3UPOBAHUS SABICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OpMUPOBAHHOCTH YMEHUH: MPOBOJUTH PACUETHI 10 XUMHUUECKUM (POpMyIam
U YpaBHEHUSAM XUMHUYECKUX PEAKIUN C HCIOIb30BaHHUEM (U3NYECKUX BEITHMUUH
(Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Pacu€Thl MO HAXOXKACHUID XUMHUYECKON (OopMyIbl
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJIOTUYECKOM  OE30MacHOCTH  IOCHIEJICTBUS ~ OBITOBOW U
IPOU3BOJCTBEHHOM AEATEILHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEIIECTB,
UCIIOJIb30BaTh MOTYYEHHbIE 3HAHUSI U1 IPUHATUS TPAMOTHBIX pELIeHUN MpodieM
B CUTyaIlUsX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAaHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN OSKCIIEPUMEHT (TOIYYEHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM MPaBHII
Oe3omacHOoro oOpamieHusi ¢ BEUIeCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHUS, MNPEACTABIATh B pPa3NIUYHOU (popme
PE3yNbTATHI AKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUjIa SKOJOTHYECKH 11€JIECO00Pa3HOr0 MOBEICHUS B OBITY U
TPYJOBO JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 3J0POBbS, OKPYXKAOLIEH
MIPUPOTHOM CPebl U JOCTHXKEHHS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, NOHMMAs cMbIci nokaszarens [1/1K;

aHAIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHUS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMHUYECKON MH(OPMAIIMU B PA3MYHBIX UCTOYHUKAX (HayyHasi U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMUYECKYIO HH(POpMaIIKIO, epepadaTbiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHUH C MTOCTABJIEHHON yueOHOM 3a1a4eil.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHMS Kypca «OOImas ¥ HeopraHudecKas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIWHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU NPHUPOJbLI, O MECT€ U 3HAUCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B OOECIICUCHUH YCTOWYMBOTO
pa3BUTHSI, B pEIICHUU MPOOJIeM SKOJOTHYECKON, DHEPreTUYeCKON M IHILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIHUHBI, CO3JJaHUM HOBBIX MaTEpPHUalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECICUCHHM PAlMOHAIBHOIO MPUPOAOIOIL30BaHUs, B
GbOpMHpPOBAaHUM MHPOBO33PECHHS W OOMIeH KyJbTypbl 4YelIOBEKa, a TaKkKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO M IIPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraIOIINE MOHATUS — XUMUUYECKUI DJIEMEHT, aTOM, SJIpO aTOMa, U30TOIIbI,
AIEKTpOHHAs 000JI0YKa aToma, S-, p-, d-aToMHBIE OpOWTalM, OCHOBHOE U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOPHAM3alMs aTOMHBIX OpOWTajield, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOHAs),
KpUCTAUTMYECKasl PeIIETKA, XUMHUYECKas peakius, pPacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMTHI, AJICKTPOJUTHYECKAsT JHUCCOIMAlMSA, CTENEHb JUCCOLMAIWU,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTEb, TEIJIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMUYECKON pEeaKlui, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOJUTHUUYECKON TUCCOLUALMH, TEPUOANUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpeBpAICHUS] SHEPTUM MPU XUMHUUYECKHUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX MAacc), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN SI3bIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JICKAIIIE B OCHOBE TOHUMAHUS IPUUYUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBJICHUI; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUU
BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJSPHOM M HAJIMOJICKYJISIPHOM YPOBHSIX;
MPEJCTaBJACHUS O MEXaHM3MaX XUMHUUYECKMX PpEaKluil, TePMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHUsS, O XMMHUYECKOM pPaBHOBECHUH,
pacTBopax M JUCHEPCHBIX CHCTEMax; (PaKTOJIOTUYECKUE CBEIACHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMaCHOM HCTIOJB30BAHUU BAKHEUIIINX HEOPTaHUUECKUX
BCIIECTB B OBITY W MPAKTUUECKOW MACSATEIBHOCTH YEJIOBEKa, OOIMMX HAyYHBIX
MIPUHITUIIAX XUMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEpHbIC MPU3HAKU TTOHSTHM,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OTMCAaHWU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUN;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs: (OpMyJl BEUIECTB M  YpPaBHEHUHl  XHMHUYECKUX  pEaKLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEACIATh BAJICHTHOCTh U CTENCHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIECHTHA,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTAJIMYECKOW pEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHUCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIGHTHOU CBS3H;

c(pOpMUPOBAHHOCTh YMEHUM: KIaCCU(PUIIMPOBATH: HEOPIraHUYECKUE BEILIECTBA
110 UX COCTAaBY, XUMUYECKUE PEAKLMHU MO PA3IMYHBIM MPU3HAKAM (UHCIIy U COCTABY
pearupyroumx BELIECTB, TEIJIOBOMY 3(PQEKTy peakluH, U3MEHEHHIO CTEleHEen
OKHCJIEHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTaju3zaTopa U JApyrue);
CaMOCTOSITEJIbHO BbIOMpaTh OCHOBAHMUSA M KPUTEpPUM s KiIaccCU(PUKAIIU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUM;

c(OpMHPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI IEPHUOINYECKOTO 3akoHa J1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTUYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.MI.  MeHneneeBa, uWCOONb3ys  MOHSTHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHH», «S-, p-, d-aTOMHbIE
opOUTaIN», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U HX
coeuHeHnd 1o nepuogaM u rpynnaMm Ilepuomnueckoit cucremsr [ N.
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIEKTPOHHBIX 000JIOUCK;

chOPMHPOBAHHOCTh YMEHMI: XapaKTepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BEILIECTB  PA3JIUYHBIX  KJIACCOB,  IOATBEPKIAThH
CYILIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIM;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPBIBATh CYUIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN IMOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOIO OanaHca
ATUX peakIui; peakiuii MOHHOrO OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpALIEHHBIX  HMOHHBIX  YpPaBHEHWW;  peaKkUMd  TUAPOIM3a;  pEaKLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe T’HIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XMMHUYECKUX pEeakUuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAaKTEPUCTHUK, XapaKTep
U3MEHEHHUSl CKOPOCTHM XHMMMYECKOM peakIUM B 3aBUCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TAaKKE XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEPHOM KHUCIOTHI, aMMHAKa,
oOIIMe Hay4yHbIe MPHUHIMIBI XUMUYECKHMX MPOU3BOJICTB; ILEIECO00Pa3HOCTD
NPUMEHEHHUS HEOPraHMYECKUX BEIIECTB B MPOMBIILICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TT0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUW NpPUpPOAbl — HAOJIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbII U MBICJIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS MTPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHUS XUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc()OPMUPOBAHHOCTh YMEHHUSI BBISBJIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MNOHATUSAMU MU TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB AJIS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PacCUYETHl: C HCIOJb30BAHUEM
IOHATUI «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHLICHTPALIUS»;
Macchl BEUIECTBA WM 00BEMA ra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OZHOTO U3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUsS BOJOPOJHOIO TOKA3aTelNsi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAlUU; Macchl (00bEMa, KOJMYecTBa BEIIECTBA)
IPOJYKTa PEAKLMH, €CIIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PAcTBOpa C
OMpeIeIEHHOW MAacCOBOM J10JIel pacTBOPEHHOTO BEIECTBA WJIM JIaHO B M30BITKE
(MMeeT mpuUMecH); AOJU BbIXOAA MPOAYKTA PEAKINH; 00bEMHBIX OTHOIIEHUH ra3oB;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCMEPUMEHT  (MIPOBEJACHHE  pEakluid  HOHHOTO  OOMEHa,
NOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPraHWYECKHUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAMKATOPOB, H3YyYECHHE BIMSHUS
pa3nuyHbIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW  pEaKIMu, peIICHHe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metamey u  «Hemeramsy) ¢
coOJIoIeHreM MpaBUIl O€30MacHOro oOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opyaoBaHueM, GOpMYyJIUPOBATH LEIb UCCIEIOBAHUS, IPECTABIATH B Pa3IMYHON
dbopme  pe3ynbTaThl  JKCHEPUMEHTa, AaHAJIU3UpOBaTh W  OLIEHMBATh  HX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
Mocyiol M JabopaTOpHBIM O00OpyJAOBaHHWEM, OOpalleHHus C BelIeCTBaAMH B
COOTBETCTBHHM C HHCTPYKIIUSIMHU I10 BBITIOJHEHUIO JIa0OPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEIPHOCTH B LEINSAX COXPAHEHHUSI CBOETO 30POBBSI, OKPYKAKOIIEH NPUPOIHOU
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHMYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens I1JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JauTepaTypa, cpeAcTBa MaccoBoi nHpopmanuu, UHTEpHET U Apyrue), KPUTHIECKH
aHaJM3UPOBATh XMMUYECKYIO HH(DOpMAIIHIO, IepepadaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Pa3znen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XMMHUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTp OCHUSA 0p FaHUYECKUX COE I/IH@HI/IfE A.M 8 0 0 bubmorexa [IOK
) P P s T https://m.eds00.ru/d69df650
bytneposa
Hroro no pazneny 8
Pazpnen 2. Yraesomnopoanst
21 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 0 0 bu6nmorexa LIOK
' IUKJIOAJIKAHBI https://m.edso00.ru/d69df650
29 HenpenenbHbie yraeBogOpOIbl: alKEHbI, 14 0 1 bubnmnorexa [JOK
' AJKAJUEHBI, AJIKUHBI https://m.edso00.ru/d69df650
bu6nmorexa LIOK
2.3 A 8 0 0
POMATHHCCKHE YIIICBOIOPO/EI (apeHED) https://m.edso00.ru/d69d{650
24 IIpupoaHbIE HICTOYHUKH YIIIEBOJOPOIOB U UX 4 0 0 bu6muoreka [IOK
' nepepaboTKa https://m.edso0.ru/d69df650
but6mmoreka [IOK
2. r 4 1
5 aJIOr€HIPOU3BOAHBIE YTIIEBOJOPOIOB 0 hitps://m.cdsoo.rw/d69df6350
Hroro no pazneny 35
Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeuHeHnst
3.1 Crnuptsl. Oenon 11 0 1 bubnmorexa LHOK

https://m.edso00.ru/d69df650
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KapOonunbHbie coeAMHEHUS: albIETH/IbI U

bubnunorexa LIOK
3.2 keToHbl. KapOoHoBbIe KUCT0THL. ClI0KHBIC 21 hitps://m.cdsoo.ru/d69df650
a¢upsl. Kupbl
bubnunoreka LIOK
3.3 YIICBObI 0 https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepskaniue opranHnyeckue coeIuHeHUust
bubnunoreka LIOK
4.1 AMHUHBI. AMUHOKHUCIIOTBL. benku 12 https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paszgea S. BbicokoMoJIeKyJIIpHbIE COeIUHEHUSA
5.1 BricokoMoneKyasIpHbIe COSTUHEHHUS 6 bubmmorexa HOK
' yAp A https://m.edso00.ru/d69df650
Hroro o pazaeny 6
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne /i P Kourpoabnbsie IIpakruueckue (icpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepromnyueckas cucTeMa XUMHYIECKUX 9 0 0 bubmorexa HOK
' pHOA https://m.edsoo.ru/2dd5724
anemenToB . 1. Menaeneera
12 Crtpoenue BeniectBa. MHOroo0Opasue 1 | 0 bubanoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57124
bubnuoreka [{OK
1. X 1 1
3 MMITHECKHE peakitiH ? 3 https://m.edsoo.ru/2dd5724
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi xumusi
bubnmorexa LIOK
2.1 H 1 1
CMCTAILTRT 3 3 https://m.edsoo.ru/2dd5724
bubmnoreka IIOK
2.2 M 23 1 2
CTaIRt https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paznen 3. Xumus 4 )KU3Hb
31 Meto/bl TO3HAHUS B XUMHUH. XAMHS U 9 0 0 bubmuoreka [IOK
) KU3Hb https://m.edsoo.ru/2dd5724
Hroro no paszneny 9
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