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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpaMMa mo XMMUU Ha YPOBHE CpeaHEro oOiiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpa3zoBanuu B Poccuiickoil denepannn», TpeOOBaHUN K PE3yJIbTaTaM OCBOCHUS
dbenepanbHOl 00pa3zoBaTENBLHOM IPOrpamMmsbl cpeaHero oomero oopazoanusi(DOIT
COO), mpexacranenHbix B denepaibHOM TOCYAapCTBEHHOM 0Opa30BaTEIbHOM
craggapre COO, c¢ yuérom KoHuenuuu mnpenojgaBaHus y4eOHOro MpeaMeTa
«Xumus» B 00pa3oBaTeNnbHbIX opraHm3anusx Poccuiickoit  ®Denepanuu,
peaM3yIoIX OCHOBHbIE 00pa30BaTeNbHbIE TPOrPAMMBI, U OCHOBHBIX MOJIOXEHUN
«Crpareruu pa3sutusi Bocnutanus B Poccuiickoit @enepanuu Ha nepuo 10 2025
roga» (Pacnopspxenue IpaButensctBa PO ot 29.05. 2015 No 996 - p.).

XuMHs Ha YpPOBHE YIIIYOJNEHHOTO M3YYEHHS 3aHUMAeT BaXXKHOE MECTO B
CHUCTEME €CTeCTBEHHO-HAy4yHOTO oOpa3oBaHusi ydammuxcs 10-11  kmaccos.
WN3yuenue mnpeaMmera, peaiusyemMoe B YCIOBUSX AU(PHEpEeHIIMPOBAHHOTO,
npodWILHOTO OO0YYeHHUs, TPU3BAHO OOECIEUUTh OOIIE0O0pa30BATEIBLHYI0 U
OOIIEKYJIBTYpPHYIO TIOJTOTOBKY BBIMYCKHUKOB IIIKOJIBI, HEOOXOJIUMYIO IS
aJanTaiyy UX K ObICTPO MEHSIONIMMCS YCIOBHSM KU3HHU B COLIMYME, a TAKXKe IS
MPOJIOJKEHHSI 00y4YeHHsT B OpraHu3aluax Npo(eccHoHaIbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUS SIBISETCS OJIHOW U3 NPUOPUTETHBIX JUCIUILINH.

B mporpamme mo XuMHM Ha3HayeHUE TNpeaMeTra «XUMHsD TOJy4daeT
NoJpoOHYI0  MHTEpIIPETalri0 B  COOTBETCTBMM C  OCHOBONOJAraroIUMHU
nonoxenusmu @I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJIeH, coAepKaHus,
pe3yJibTaToB OOy4YeHUs] U TpeOOBaHUN K YPOBHIO TOATOTOBKHU BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBISIOTCA CIEAYIOIIME BBINOJHIEMbBIE NPOTrpaMMON IO
XUMUU (PYHKLINU:

e HMH(POPMAIIMOHHO-METOJINYECKAsL, peaTu3alus KOTOpOod oOecrnednBacT
MOJIyYEeHUE MPEACTABICHUSI O IENAX, COAepX aHuu, oOIled cTpaTeruu
oOy4eHHs, BOCIUTAHUSI U PA3BUTHS 00YyUaIOIIUXCS CPEACTBAMU IIPEIMETA,
H3y4aeMOTO B paMKax KOHKPETHOTO MPO (U,

e OpraHM3alMOHHO-TIJIAHUPYIOIAS, KOTOpas npeaycMaTpUBaeT
ONpEJIENeHNE: MNPHUHLMIOB CTPYKTYpPUPOBAaHUS W IOCIIEIOBATEIbHOCTH
U3y4YeHUs Yy4eOHOro marepualia, KOJMYECTBEHHBIX U Kau€CTBEHHBIX €r0
XapaKTEPUCTHUK; MOJAXO0J0B K (DOPMUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLIEHKU OOpa3oBaTENbHBIX MOCTHXKEHUM O0OyYaromuxcs B
paMKax HTOTOBOW arrecTtaiud B (OpME €IUHOTO TOCYJapCTBEHHOTO
’K3aMeHa M0 XUMHUHU.

[Iporpamma myist yriryOIE€HHOTO U3YUYEHUSI XUMUU:

e yCTaHABJIWBAaET WHBAPUAHTHOE MPEIMETHOE COJIepKaHue, 00s3aTeIbHOe
JUIs M3y4eHUs B paMKaxX OTAEJIbHBIX Mpoduiiei, mpeaycMaTpuBaeT



pacupenesieHue W CTPYKTYPUPOBAaHHME €ro IO KilaccaMm, OCHOBHBIM
COJZIepKaTENIbHBIM JIMHUSAM/pa3ienam Kypca;

e 1aéT mpUMepHOE pacrpeesieHue yueOHOro BpeMEHU, PEKOMEH,TyEMOT0 JUIsI
U3YUYEHUS OTAEIBHBIX TEM;

e IIpeajaraeT MPUMEPHYIO TOCIEAOBAaTEIBHOCTh H3Y4YEHHUs] y4eOHOTro
Marepuana ¢ y4€ToM JIOTUKM NOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO LEIEeH U 33a/1a4 U3y4YEeHHsI NIpeaMeTa
Ha yriyOJIEHHOM ypOBHE C YUETOM COBPEMEHHBIX IPHUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COACPKATCIBHOW XapaKTEPUCTUKU
MJIAHUPYEMBIX  pE3yJIbTAaTOB OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM
porpaMMbl CpeIHero o01ero o0pa3oBaHuUs (JIMYHOCTHBIX,
METalpPEAMETHBIX, MPEAMETHBIX), @ TAaKKE€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX  JEHCTBUNA  OOYyYalolIerocss IO OCBOCHHIO
COJIepKaHUs IPEIMETA.

[Io BceM Ha3BaHHBIM MO3ULUSIM B MpOrpamMMe MO XUMHUHU TPERyCMOTpeHa
PEEMCTBEHHOCTh € OOY4YE€HHEM XUMHUU Ha YPOBHE OCHOBHOTO OOUIETO
00pa3oBaHusl. 3a npejeiaMy yCTaHOBIICHHOU MPOrpaMMO 110 XUMUU 00sI3aTeIbHON
(MHBapUaHTHOM) COCTAaBIAIOIIEH COACpXKaHUS YUEOHOro MpeaMera «XUMUs»
0CTa€Tcs BOZMOYKHOCTh BBIOOpA €ro BApMAaTUBHOM COCTABIISIONIEH, KOTOPas TOJKHA
OTNPEENATHCSA B COOTBETCTBUM C HAIIPABJIEHUEM KOHKPETHOTO Mpo¢uiisi 00yueHusl.

B cootBerctBuM ¢ koHuentyainbHbiMH noJIokeHHsMu PI'OC COO o
Ha3HAYEHUU TPEJAMETOB 0a30BOTO0 M yYINIyOJEHHOTO YPOBHEH B CHCTEME
muddepeHniupoBaHHOTO OOyYEHHUSI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YMIYOJEHHOrO W3Y4YEHUsI HANpaBIeH Ha peau3aluio
IPEEMCTBEHHOCTH C TOCIIEAYOIUM TArlOM MOy YSHHSI XUMUYECKOTO 00pa3oBaHUs
B paMKax M3y4YEHUs CHEUUATbHBIX E€CTECTBEHHO-HAYYHBIX W XHMHUYECKHUX
JUCIUIUIMH B By3aX M OpTaHU3AIUSAX CPEIHEro MpodecCHOHAILHOTO 00pa30BaHUsl.
B aToli cBsA3M n3ydeHue npeaMera « XuMus» OpuEeHTHPOBAHO NPEUMYIIIECTBEHHO HA
pacuiMpeHrie M YriayOleHUEe TEOPEeTUYECKOM U MPaKTUYECKOW MOATOTOBKHU
00Oy4aromuxcsi, BEIOPABIINX ONMpEAeNEHHBIA Mpoduiab 00yueHHs, B TOM YHCIIE C
NEPCHEKTUBOM  TOCHEAYIOIIET0 TMOJyYEHUSI XUMUYECKOTO oO0pa3oBaHUs B
opranu3anusax npodeccuoHanbHOTO oOpazoBanus. Hapsimy ¢ »TuMm, B cBere
tpedoBanuii ®I'OC COO k miaaHupyeMbIM pe3ysibTaTaM OCBOEHHMS (erepanbHOU
0o0pa3oBaTebHOM TPOrpaMMBbl CPEIHETO 00IIET0 00pa30BaHUs U3YUEHHUE MIpeIMeTa
«XUMUSD» OPUEHTUPOBAHO TAK)XKE HA PEIICHUE 3a/1a4 BOCIUTAHUS U COLUATBHOTO
pa3BuTHs OOydJarImMXcs, Ha (POPMUPOBAHHE Yy HHUX OOIIEHHTEIICKTYadIbHbBIX
YMEHUN, YMEHHIM palMOHAIM3AIMU y4eOHOTO Tpyda W OO0OOMEHHBIX CIOCOOOB
JEeSATENbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.



CocTaBngomuMu npeaMera « XUMHs» Ha YpPOBHE YriayOIEHHOTO U3y4EHHUs
ABISIIOTCA  yryOnéHHele Kypcbl — «Opranmyeckas xumus» u  «OOmas u
Heopranuyeckas Xumusi». [Ipu onpeneneHnn noaxonoB K 0TOOPY U CTPYKTYpPHOI
OpraHu3ali COJAEPKAHMUS 3THUX KypCOB B NIPOrpaMMe IO XUMHUU 3a OCHOBY
npuHAThI ojoxeHus I'OC COO o paznmuuusax 6a30BOro U yriyoJEHHOTO yp OBHEH
U3yUYEeHUs IpeMETA.

OcHoBYy conepxkaHus KypcoB «Opranuyeckas xumus» u «OOmas u
HEOPraHW4eCcKass XHMHS» COCTaBIIET COBOKYIHOCTb NPEIMETHBIX 3HAaHUW U
YMEHUMH, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YyYEHHs MpeaMera. JTa CUCTEMa
3HAHMI TIOJy4aeT ONpENEIEHHOE TEOPETUUYECKOE JOIMOIHEHUE, MO3BOJISIOLIEE
OCO3HaHHO OCBOUTH CYHIECTBEHHO OOJIbIINN 00BEM (PaKTOIOTHYECKOTO MaTeprara.
Tak, Ha yroyOn€HHOM ypOBHE HU3y4€HMs NpeaMeTa obecrneueHa BO3MOKHOCTb
3HAYUTENBHOTO yBEIUYEHUS 00bEMA 3HAHUN O XUMUYECKUX PJIEMEHTaX U CBOMCTBAaxX
UX COEIMHEHUI Ha OCHOBE PACUIMPEHNUS U YTy OleH s IPEICTaBIEHUI O CTPOEHUHN
BEIIECTBA, XUMHUYECKOM CBS3M U 3aKOHOMEPHOCTSX NPOTEKaHUsA pEaKLuH,
paccMaTpuBaEMbIX C TOYKHM 3pEHUS XMMUUECKOW KUHETHUKH U TEPMOJMHAMHUKH.
N3ydyenne nepuoaumueckoro 3akoHa u Ilepuoamueckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UpPYyETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEICTABICHUIX
O CTPOGHHMM aToMa. XHUMHYECKass CBsI3b OOBSACHSAETCS C TOYKU 3pEHUS
ASHEPTreTUYECKUX U3MEHEHUH NpH €€ 00pa30BaHUM U pPa3pyLICHUH, a TAKKE C TOUKU
3peHus MeXaHu3MoB e€ oOpazoBaHMs. M3ydeHHe THUIOB peakUHil NOMOIHSETCA
dbopMupoBaHUEM TMPEJACTABICHUN 00 SJIEKTPOXMMUUYECKUX IMpoleccax |
AIEKTPOJIM3€E PACIIaBOB U PACTBOPOB BEIIECTB. B Kypce opraHnyeckoi XuMuu Npu
PacCMOTPEHUHM PEaKIMOHHONW CHOCOOHOCTH COEIMHEHUN YyIensercs ocoboe
BHHMAaHKE BOIPOcaM 00 3JIEKTPOHHBIX 3 dekTax, 0 B3aMMHOM BIUSHUUA aTOMOB B
MOJIEKYJIaX U MEXAaHU3MaX PEaKIIHi.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJIepKaHUE KyPCOB XUMHUH YTy OlEHHOTO
YPOBHS U3yY€HHUS Ul KJIACCOB ONpeIenEHHOro npo¢uis (INIaBHBIM 00pa3oM Ha UX
CTPYKTYpy W XapakTep IOMOJHEHWW K OOIIe CUCTeME NPEIMETHBIX 3HAHHM)
OKa3bIBalOT BJIMSHUE CMEXKHBbIE NpeAMeThl. Tak, HalpuMmep, B COJAEpP)KaHUU
mpeaMeTa JUisl KJIIaCCOB XMMHUKO-(PU3UIeCKOro mpouiist 00IbIIoe 3HaUeHHE Oy IyT
UMETh IEMEHTHI yueOHOTO MaTepuaia 1o oomei xumuu. [Ipu udydenun npeamera
B JIaHHOM Clly4ae akUeHT OyJAeT clenaH Ha OOIIHOCTh METOJIOB II03HAaHUA,
OOIIHOCTh 3aKOHOB M TEOPUH B XUMUU U B (PUBHUKE: aTOMHO-MOJIEKYJISIpHAsT TEOPUS
(MonekymsipHas Teopusi B GU3MKE), 3aKOHBI COXPAHEHUSI MACChl M SHEPTUHU, 3aKOHBI
TEPMOJAUHAMUKH, JJIEKTPOJIN3a, PEJICTABICHUS O CTPOECHUH BEIIECTB U JIPYTOE.

B TO Xe Bpems B coAepkKaHUM IpeaMeTa JJId KJIACCOB XUMHUKO-
Oouonornyeckoro npodwis OOJBIINKN yIETbHBIA BeC OyJeT MMETh OpraHH4YecKas
xuMud. B 3Tom ciiyyae npenocTaBiasieTcsi BO3MOXHOCTD 151 00Jiee 00CTOATETbHOTO



PacCMOTPEHUS] XUMHUUYECKOM OpTraHu3allii KJIETKU KaKk OMOJIOTUYECKOM CUCTEMBI, B
COCTaB KOTOPOW BXOJAT, K MPHUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTHI, Kak
JUTUBI, O€TKHU, YTIIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu s3Tom 3HaHUS 0
COCTaBE M CBOMCTBAX ITPEIACTABUTENIEN OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
CIIy>)KaT OCHOBOHW Jii M3Y4YEHHUs CYIIHOCTH MpoIeccoB (OTOCHHTE3a, JbIXaHWUS,
MULLICBAPCHMUSL.

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
00I1IIeHayYHBIX METOJIOB MTO3HAHUSI U OTIITA IPAKTUIECKOTO MPUMEHEHUS HAyYHBIX
3HaHUW H3ydYeHHEe MpeaMera «XuMUs» Ha YIriayOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3AX C YUYEOHBIMH TpEAMETaMH, BXOJSAIIUMU B COCTaB
npeaMeTHbix obnacrelt «EcrecTBeHHO-Hay4HBIE MpeaMeThl», «MareMartnka u
uHpopmaTrka» u «Pycckuil sI3pIK 1 TUTEpATypay.

[Ipu u3yuennn yaeOHOTO mpeameTa « XuMush» Ha yIITyOJIEHHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOTO U CpeaHero o01ero oopazoBanus (Ha 6a30BOM YpPOBHE),
3a/1aueii TEPBOCTEIICHHON 3HAYMMOCTH SIBIISICTCA (DOPMHUPOBAHHWE OCHOB HAyKH
XUMUHU KaK 00J1aCTh COBPEMEHHOTO €CTECTBO3HAHMUS, TPAKTUUECKOMN JNesSTEIbHOCTH
Yyen0BeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pelienne 3Toi 3a1a4u Ha
yIIIyOJEHHOM YpOBHE U3YYEHHsS IMpeAMeTa MIpEeAnoyiaracT pealu3aluio TaKhX
1ejen, Kak:

e (opmMupOBaHUE MPEACTABICHUN: O MaTepUATLHOM €IUHCTBE MHpa,
3aKOHOMEPHOCTSX Y MO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE XUMHUU B
CHUCTEME €CTEeCTBEHHBIX HayK M €€ BeAylledl poau B oOecreueHuu
YCTOWYMBOIO  Pa3BUTUs  YEJIOBEYECTBA: B  pEUIEHUH  MpodieM
HKOJIOTUYECKOMN, DHEPTETUIECKON W MHUIIEBOM O€30TaCHOCTH, B PA3BUTHH
MEIUIHUHBI, CO3JJaHNN HOBBIX MAaT€PUAIOB, HOBbIX UCTOYHUKOB SHEPTHH, B
o0OecrieueHnr PaIMOHAIBLHOTO MPUPOIONOIL30BaHNsA, B (HOpMUPOBAHUU
MHPOBO33pEHUSI M OO0IIeH KyJbTyphl UEJOBEKa, a TAKXKe€ DKOJOTHUYECKHU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CpeIE;

e OCBOCHHME CHCTEMbl 3HAHUW, JIEKAIIMX B OCHOBE XHMHUYECKOHU
COCTABIISIFOIIEH €CTECTBEHHO-HAYUYHOU KapTUHBI Mupa: GyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB M TEOPHUU XUMHH, COBPEMEHHBIX IPEICTABICHUU O
CTPOCHMHM BEIIECTBA HA PAa3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAQAMOJIEKYJISIPHOM, O  TE€PMOAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHUS XUMHUYECKHUX PEAKLIHH, O
XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CUCTEMax, 00 0OIIHNX
HAYYHBIX MPUHIHUIIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOydJaronmxcs OCO3HAHHOI'O ITOHUMAaHUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKHUX 3HAHUN JUIsi OOBSICHEHUS
KJIFOYEBBIX HJEH U TpoOJieM COBPEMEHHOW XUMUH, JJisi OOBSICHEHUS U



MMPOTHO3UPOBAHHUS SBJICHHI, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOJIY;
IrPaMOTHOTO pelIeHus IpoOaeM, CBA3aHHBIX C XUMHEHN, TPOTHO3UPOBAHUS,
aHaJIu3a M OICHKH C MO3UIIUH SKOJIOTHUECKOI 0€30IMacHOCTH MOCIICACTBUH
OBITOBOM M TPOU3BOJCTBEHHON [€ATEIbHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHYECKUM TTPOU3BOJICTBOM, HCIIOJIb30BaHUEM U TIEPEPaOOTKOM BEIECTB;
yrryOieHre NpeICTaBIeHUN O HAYUHBIX METO/1aX MO3HaHU s, HEOOXOUMBbIX
JUI8 TpUOOpPETEeHHUs] yMEHUM OpUEHTUPOBAThCS B MHUPE BEIIECTB U
OOBSICHEHUSI XMMHYECKHX SBJICHUM, HMMECIOIIUX MECTO B IIPUPOJE, B
MPAKTUYECKOU JEATENBHOCTH U TTOBCEAHEBHOM KU3HH.

B mmaHe peanu3anuy MEPBOOYEPE/IHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINAX
GyHKIMI 1ETOCTHOM CHCTEMBbl CPEIHEro oOHIero o0pa3oBaHUsl MPU W3YYEHUU
npeamera «XuUMHs» Ha  yIIOyOJNE€HHOM YpPOBHE OCOOYIO0  aKTyallbHOCTh
IPHOOPETAIOT TaKWe 1ENU U 3a/1a4H, KaK:

BOCIIUTAaHWE YOEXKIEHHOCTH B I[IO3HABAEMOCTU SBJICHHN TMPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOpUYECTBA B 00JIACTH TEOPETHUUECKHX U
NPUKIAAHBIX HCCIENOBAaHUNA B XUMUH, (OpMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHHMIO U TO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIHMTAaHUIO  HAa  OCHOBE  YCBOCHMS
00111eUeIOBEYECKUX [IEHHOCTEH;

Pa3BUTHE MMO3HABATEILHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX
crocoOHocTe oOydaromuxcsi, (GOpMHUPOBaHUE Y HUX CO3HATEIHLHOTO
OTHOIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIENTHOM Npo(deccCroHaTbHOM U 00IIECTBEHHOU IESITETLHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JIODOBbIO W TMOTPEOHOCTH B
3I0POBOM 00pase >KU3HU;

dbopMupoBaHUE YMEHHN W HABBIKOB Pa3yMHOTO IPHUPOJIOIOIH30BAHMUS,
Pa3BUTHE KOJIOTUYECKOHN KyJIbTYPhI, IPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOM 3KOJIOTUYECKOU AEATEIIbHOCTH.

OO1iee ynCIoO 9acoB, MPEAYCMOTPEHHBIX /ISl M3yUEHUsI XUMUU HA yTITyOJIeHHOM
YpOBHE cpeaHero obmero oopaszoBanus, coctaisieT 204 gacos: B 10 kiracce — 102
yaca (3 Jaca B Hegenmo), B 11 kmacce — 102 gaca (3 yaca B HEJIEIIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHMYECKOM XUMMHU.

[TpenMer 1 3HaYE€HUE OPTaHUYECKOW XUMHH, IPEACTABIEHUE O MHOI000pa3uu
OPraHUYECKUX COCIUHECHUI.

DNEeKTPOHHOE CTPOEHUE aroMa YIJiepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMS. BalleHTHbIE BO3MOXHOCTM aToOMa yriepoja. XUMHYECKas CBS3b B
OpPraHWYEeCKUX COCTUHEHUSX. TUIbl TMOpUIN3ALIMN ATOMHBIX OpOUTANIel yIiaepoa.
Mexanu3mbpl  00pa3oBaHMsS KOBaJCHTHOM CBsi3W (OOMEHHBIM W JTOHOPHO-
aKLEeNTOPHBIN). TUIBl TEpeKphIBaHUS ATOMHBIX OpOUTaNe, G- U T-CBS3U.
OpunapHasi, 1BOMHas M TpoiHast cBsi3b. CrocoObl pa3pbiBa CBSI3e B MOJIEKYJax
oprannueckux BemiecTB. [loHsiTHe 0 CcBOOOAHOM pagukane, Hykieopuie u
aneKkTpodue.

Teopuss crTpoeHnss opraHndeckux coeauHeHni A.M. bytnepoBa u
COBPEMEHHBIE IIPEACTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHUS
OpraHMYECKUX COEAUHEHUH. MOoNeKyJsipHble U  CTPYKTypHblE  (OPMYIIBL.
CtpyktypHble (OpMyJbl pa3IWyHBIX BUJOB: pa3BEPHYyTas, COKpAIIEHHAS,
ckenetHas. M3omepusa. Bunabl u3omepuu: CTpyKTypHas, HPOCTPAHCTBEHHAS.
DNeKTpOHHBIE ADPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAUHECHUN (MHAYKTUBHBIN U
ME30MEepHBIN 3P PEKTHI).

[IpeacraBnenne o KiaccupUKaUKM OpraHudeckux BemiecTB. I[loHsTHe o0
dbyHkunoHansHOM rpynmne. 'omonorus. 'omonornyeckue psapl. CuctemaTuyeckas
HOMeHKJaTypa opranndeckux coenuHeHuid (IUPAC) u TpuBmaibHBIC Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEIICH.

OcoOeHHocTH W KilacCU(PUKAIUS OPraHMYECKUX peakuuid. OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPTraHUYECKON XUMUH.

OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHHUS BEIIECTB M HX IPEBpAILCHUMN:
O3HaKOMJICHHE C 00pa3I[aMi OpraHMYECKHUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
OTIBITHI 1O MPEBPAIIECHUIO OPTaHUYECKHX BEIIECTB MPU HArpeBaHuM (IJIaBJICHUE,
oOyrauBaHUE M TOPEHHE), KOHCTPYHWPOBAHHUE MOJETEH MOJEKYJ OPraHHYeCKHX
BELIECTB.

YrieBoaopoasl.

Ankanbl. 'oMosiornyeckuil psii aqkaHoB, oOmas GpopMyia, HOMEHKIATypa U
M30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKaHOB, SP°-
ruopuIM3anms aTOMHBIX OpOMTaliel yriaepoja, G-cBA3b. DU3NYecKue CBOWCTBA
AJIKAHOB.



XUMHYECKHE CBOMCTBA aJKaHOB: PEAKIMHU 3aMEUICHHS, HW30MEpPU3aIINH,
JNEruApUpOBaHUs, IUKIN3AINKN, TUPOJIN3a, KpeKuHra, ropenus. [Ipeacrasienue o
MEXaHHU3ME PeaKui PaJuKaIbHOTO 3aMEILICHHUS.

Haxosxnenue B npupojie. CriocoObl NOMy4YEHUs U TPUMEHEHUE aIKaHOB.

[uknoankansl. O0mas Gopmysa, HOMEHKIAaTypa u n3oMepusi. OCOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJIbIX (IIMKJIOMPOIIaH, IMKJIO0yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HUKIIOTeKCaH) [UKI0aTKaHOB. CIOCOOBI MOJTyYeHHs] U IPUMEHEHUE
UKJIOAJIKAHOB.

Aunkenbl. ['oMonornueckuit psiji aakeHoB, oOmas (GopMyra, HOMEHKIIATYpa.
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYII ANIKEHOB, SP?-TUOPUIU3aLIHs
aTOMHBIX opOuTaned yriaepona, o- U m-cBsi3u. CTPYKTypHash U reoMeTrpudeckas
(uc-TpaHc-) uzomepus. duznueckue cBOMCTBA aJKEHOB. XUMUYECKUE CBONCTBA:
peaKkuu TPUCOCTUHEHHUS, 3aMEIIECHHUS] B O-MOJOKEHUE NpU JIBOMHON CBS3M,
nonuMmepusauu u okucienus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JIBOWHYIO CBs3b. CIOCOOBI MONy4eHNs U TPUMEHEHNE aJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (COnpspkEHHBIC, U30JIUPOBAHHBIC,
Kymyaupoeanusie). OCOOEHHOCTH IJIEKTPOHHOTO CTPOCHUSI 1 XUMUUYECKUX CBOMCTB
CONPSDKEHHBIX TMEHOB, 1,2- n 1,4-npucoeaunenue. [lonumepusanus conpskEHHBIX
nueHoB. CriocoObl MOTyYEHUs U MPUMEHEHUE ATKAUEHOB.

Ankunbl. ['omonorudyeckuil psiji akuHOB, oOmas hopmysia, HOMEHKIATypa U
U30MeEpUS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aIKHHOB, SP-
rudopuIM3anms aTOMHBIX opOuTaneil yriepoja. @u3nyecKkre CBOMCTBA AJIKWHOB.
XUMUYECKUE CBONCTBA: PEAKIIMU MTPUCOSTUHEHUS, TUMEPU3AIIUU U TPUMEPHU3AIIUH,
okucieHus. KucinoTHele CBOMCTBA aTKMHOB, UMEIOIMX KOHLIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiiuu Ha TPOMHYIO CBsI3b. CIIOCOOBI MOJIyYEHUs U MPUMEHEHUE
AITKUHOB.

ApomaTudeckue YriaeBoAopo bl (apeHsl). ['omonoruyeckuili psiji apeHoB,
obmas hopmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYyJbl OeH30ma. Du3nyeckne CBONCTBA apeHOB. XHUMHUYECKUE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIIMK 3aMelIeHUsI B OCH30JIbHOM KOJIbIIE U
yIJIEBOAOPOAHOM pPAAUKAIE, PEAKUUH NPUCOCAMHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpencraBieHue o0 OpUEHTUPYIONIEM JIEUCTBUM 3aMECTUTENICH B
OCH30JILHOM KOJIbIIE Ha MpPUMEpPE aJTKWIbHBIX pPaJUKaIoB, KapOOKCHIbHOMH,
TUIAPOKCUIIBHOM, aMHHO- M HUTPOTPYMIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH
XUMUYECKUX CBOUCTB ctupodia. [lomumepuszanus ctupona. CrnocoObl MOdydeHUus U
IIPUMEHEHNE aPOMATUYECKUX YIIIEBOAOPOAOB.

[Ipupoausiii ra3. [lonytabie HedTsHBIE Ta3sl. HedTh u €€ mpoucxoxieHue.
Kamennslif yrosib v npoayKThl ero nepepadboTku. CrocoObl nepepadboTku HEPTH:



MEpPeroHKa, KPEKUHT (TePMHUYECKHM, KaTaIUTUYECKHil), pUGOPMUHT, MHUPOIIU3.
[IpoaykTsl nepepabOTKu HEPTH, UX TPUMEHEHUE B TPOMBIIUIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXAY Pa3IUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOrEHIPOU3BOIHBIX YIJIEBOJOPOJOB. Peakuuu
3aMEUIeHMs] TajloTeéHa Ha THJIPOKCOrPYyMIy, HUTPOTPYMNIy, IHAHOTPYMIy,
amuHorpynmny. JlelictBue Ha TaJlOTEHNPOU3BOJHBIE BOJHOTO U CIHUPTOBOTO
pactBopa mIEnour. B3auMoIeNCTBHE NUTAIONCHAIKAHOB C MarHueéM M IIMHKOM.
ITonsiTne 0 METaJNIOOPTaHUYECKUX COCIMHEHUSIX. Hcnons3oBanue
raJIOTEHNPOU3BOJHBIX  YIJIEBOJOPOJOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpPraHWYECKUX BELIECTB.

OKCnepyUMEHTAIbHbIE METOJbl HW3y4YEHHUsS BEIIECTB M WX MpeBpalleHU:
U3y4YeHHEe (PU3MUECKUX CBOMCTB yIJIE€BOIOPOJOB (PACTBOPUMOCTD), KaueCTBEHHBIX
peakuuii yriaeBoIOpOAOB pa3iINYHbIX KiaccoB (oOeciBeunBaHue OpPOMHON WU
MOJIHOM BOJBI, pacTBOpa IE€pMaHIaHaTa Kajlus, B3aUMOJEHUCTBUE allETUIIEHA C
aMMHaYHBIM pacTBOpoM okcuaa cepeOpa(l)), kauecTBeHHOEe OOHapyKeHUE
yriepoja ¥ BOJAOPO/a B OPraHUYECKUX BEIIECTBAX, [TOJIyYEHHUE TUIICHA U U3yUEHHE
€ro CBOMCTB, O3HaKOMJIeHHE ¢ Koyulekuusamu «Hedte» u «Yroapy», ¢ oOpasnamu
IJJACTMACC, KaydyyKOB W PE3UHBI, MOJEIMPOBAHUE MOJEKYJ YIJIEBOJOPOAOB U
raJIOTEHIPOU3BOAHBIX YIVIEBOIOPOOB.

Kucnopoacoaepxkamme oprannyeckue coeuHeHM L.

[IpenenbHbie oaHOaTOMHBbIE COUPTHL. CTpoeHHE MOJIEKYd (Ha MpuMepe
METaHoJIa W J3TaHoja). ['oMonormueckui psan, oOmas ¢opMmyna, H30Mepus,
HOMEHKJIaTypa U  Kiaccudukanusa. Du3nueckue CBONCTBA  MpPEACNIbHBIX
OJIHOATOMHBIX CIUPTOB. BoIopoaHble CBSI3M MEXKIAY MOJIEKYJIAMHA CIIUPTOB.
XVWMHUYECKME CBOMCTBA: pEaKIMM 3aMEILIEHUs, JeTruAparaluu, OKHUCICHUS,
B3aMMOJIEWCTBHE C  OpPraHMYECKUMH M  HEOPraHWYECKHMMHM  KHCIOTaMH.
KauecTtBeHHast peakiivsi Ha OJJTHOATOMHBIE CIIUPTHL. JlelicTBHE ATaHOJa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOMy4YEHUS U TNPUMEHEHHE OJHOATOMHBIX
CIUPTOB.

ITpocteie 3¢gupel, HOMeHKIaTypa U n3oMepusa. OcoOEHHOCTH (PU3NUECKUX U
XUMHMUYECKUX CBOMCTB.

MHoroaroMHsle CHUPTBI — STWICHITIMKONb W TiuiepuH. duznueckue u
XMMHUUYECKHE CBOMCTBA: PEAKIIMH 3aMEILEHNUs, B3aUMOICUCTBUE C OPTraHUYECKUMU U
HEOPTraHWUYECKUMH KUCIOTAMHU, KAU€CTBEHHAsI pEaKIUsl HA MHOTOaTOMHBIE CITUPTHL
[IpencraBienue o MexaHU3Me pPEeaKINil HyKIeo(QuIbHOro 3amelnieHus. JlelicTBue Ha
opranu3Mm yesoBeka. CriocoObl MonyyeHus: 1 IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

@eHost. CTtpoeHHME MOJEKYJbl, B3aMMHOE BIHSHHE TUAPOKCOIPYIIIBI H
OeH3onpHOrO snpa. Pusznyeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHYECKHX



cBoiicTB ¢eHona. KauectBeHnsie peakuuu Ha ¢(eHod. TOKCHYHOCTH (eHona.
Cnoco0OsI mostyueHus: 1 npuMenenue gpenona. GenonpopmanbaeruiHas cMoa.

KapOoHuibpHbIE COETUHEHUS — aTbAETUIbI U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHWIBHOW rpymnmbl. ['oMonorudyeckue psiapl ajlbJIErUA0OB U KETOHOB, 0OIIas
dopmyna, mzomepuss U HOMEHKIaTypa. dusuueckue CBOWCTBAa albAECTUIOB U
KETOHOB. XMMHUUYECKHE CBOMCTBA albJETHI0OB U KETOHOB: PEAKIIMU TPUCOETUHEHUS.
OxkuciieHHe allbJIETUAOB, KAYECTBEHHbIE peakuuMu Ha anpaerujpl. CrnocoObl
NOJIyYEHUS] U IPUMEHEHHE AJIBJETHIOB U KETOHOB.

OnHOOCHOBHBIE TMpeeNbHbIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepust 1 HOMeHKIaTypa. Pu3ndecKkrue CBOMCTBa
OJIHOOCHOBHBIX TpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3UM MEXAY
MOJIEKYJIaMH KapOOHOBBIX KHCIOT. XUMUYECKUE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepuUKAUN, PEAKIUH C YYacTHEM YIJIEBOJAOPOAHOIO pajuKaa.
OcoOeHHOCTH CBOMCTB MypaBbMHOW KHUCIOTHL. [loHsATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CIOXKHBIX 3Qupax. MHorooOpasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HENPEAENbHBIX U apOMaTUYECKMX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIOT, T'MIPOKCUKApOOHOBBIX KUCIOT. IIpencraBurenu BbICIIMX
KapOOHOBBIX KHUCJOT: CTE€apUHOBAs, NAJIbMHUTUHOBAS, OJIEMHOBAs, JUHOIEBAS,
JUHOIeH06as KUCIOThL. CIIOCOOBI MOMyUEHUsI U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢upbl. ['oMonormueckuit psna, odmas Gopmyna, U30MEPHUS H
HOMEHKJIarypa. Du3nyeckue M XMMHUYECKHE CBOMCTBA: THUJAPOJIHU3 B KHUCIOW U
HIETI0OYHOM Cpee.

Kupsel. Ctpoenue, puandeckue 1 XUuMUYECKHUE CBOIMCTBA KUPOB: TUIPOJIU3 B
KUCJIOM U 1meno4ynoi cpeae. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPKAIINX OCTATKU
HEeNpeeNbHbIX JKUPHBIX KUCIOT. KUpBI B IpUpPOIE.

MBpbL1a KaKk COJIA BBICIIMX KapOOHOBBIX KHCIOT, HX MOIOIIEE JICHCTBHE.

O6mas xapakTepucTika yriaeBoJoB. Knaccudukaius yrieBoaoB (MOHO-, 11-
U rnonucaxapuiel). MoHocaxapuIpl: TJIOKO3a, (pyKTo3a, rajiakrosa, puodosa,
ne3okcupudo3a. Ou3ndecKkre CBOWCTBA W HaxXOXAeHHWE B mpupose. DoTocuHTEs.
XVMMHMYECKUE CBOMCTBA IIIIOKO3bI: PEAKIUHU C YYACTUEM CIIUPTOBBIX U AJIbJCTUIHON
TpyIN, COUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHHME TIIOKO3bI, €&
3HAYEHHUE B KU3HEIEATEIBHOCTH opranusma. /ucaxapuipl: caxapos3a, MajJbTO3a U
JaKkTo3a. BoccTanaBnuBaromye 1 HEBOCCTAHABIMBAKOLIUE aucaxapuasl. ['uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMmenenue. [lonucaxapuabl: Kpaxmai,
INIMKOTEH M 1eiunroio3a. CTpoeHue MakpoMOJIEKYJl Kpaxmaia, IJIMKOTeHa U
Hesono3bl.  PHU3MYECKUE CBOKMCTBA KpaxMaiga W LEJUTIONO3bl. XHUMHYECKHE
CBOMCTBA Kpaxmana: THJpOJu3, KaueCTBEHHAas peaklUHs C HOJOM. XHMHYECKUE
CBOMCTBA LIEJUIIOJIO3BI: THIPOJIU3, MOJyyeHUue 3(pUpoB Lewnoio3bl. [loHsTue 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIETK).



OKCHEpUMEHTAIBHBIE METOJbl M3y4YEHHUS BEIIECTB M HUX MPEBPAILCHUMN:
PacTBOPUMOCTb Pa3IMYHBIX CIIUPTOB B BOJIE, B3AUMOJICHCTBHUE 3TAHOJIA C HATPHUEM,
OKHCJICHUE 3TWJIOBOTO CHHUPTA B ANBJECTH] HAa PACKAIEHHONW MEIHOW IPOBOJIOKE,
OKHCJIEHUE 3TWJIOBOTO CHUPTA AUXPOMATOM Kaiusi (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIE pPEAKUWH Ha albJeruabl (C THAPOKCHUIOM
muammuHcepeopa(l) u ruapoxcuom meau(ll)), peakus rnumepuHa ¢ THIAPOKCUAOM
meau(ll), xumMmuueckue cBoiicTBa pacTBOpa YKCYCHOW KHCIIOTBI, B3aMMOJICHCTBHE
pacTBopa 1it0Kk03b1 ¢ runpokcuaoM menu(ll), B3aumoaeicTBiue kpaxmana ¢ HOJIOM,
pelIeHre DJKCIEePUMEHTANBHBIX 3amad 1o TemMaM «Chnuptel U (PEHOJIBIY,
«Kap06onoBbie KHCITOTHI. Cl10KHBIE dUPHI».

A3oTcoep:xaliue OpraHnyecKue coeuHeHus.

AMUHBI — OpraHMuY€ecKHe MpOU3BOAHbIE amMuaka. Kiaccudukanus aMHHOB:
anudaTuyeckue M apoMaTHUYECKHe;, IEpBUYHBIC, BTOPUYHbIE M TpPETUYHBIE.
Crpoenue Moinekyn, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (U3NYECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYEeCKMX aMHUHOB: OCHOBHBIE CBOICTBA,
QIKUJIMPOBAHNE, B3aUMOJCHCTBUE INEPBUYHBIX AMMHOB C a30TUCTOM KHCIOTOM.
Conu aKwIaMMOHUS.

AHWIVH — IPEACTaBUTENIb aMUHOB apOMaTHYeCKOro psiia. CTpOEHUE aHUITMHA.
B3aumHOe BiMsHHME Tpynm aroMoB B MoJekyne aHwinHa. OcoOeHHocTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHwinH. CrnocoObl
NOJly4eHUS U TNpuUMeHeHue anudaTuueckux amMuHOB. [lonydyeHue aHuIMHA U3
HUTPOOEH3071a.

AmuHokucnotsl. Homenknarypa u nzomepusi. OTAenbHbIE TPEACTABUTEIN O
AMUHOKHCIOT: [JIMIMH, aJlaHuH. @Pu3nyeckue CBOWCTBA  aMUHOKHCIOT.
XYWMHYECKHME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpPHBIX OPTaHUYECKHUX
COCIMHEHUH, peakuus MOJUKOHJEH AN, O00pa30BaHUE MENTUIHON CBS3M.
buonornueckoe 3HaueHne aMMHOKUCIOT. CHHTE3 ¥ TUAPOJINU3 TIENTUIOB.

benku kak npuponHslie nosuMepsl. [lepBuyHas, BTOpUYHAs M TpETUYHAs
CTpyKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OE€IKOB: THUAPONU3, JCHATypauus,
KayEeCTBEHHBIE PEAKIIMU Ha OEJIKH.

OKCHEpUMEHTAIBHBIE METOJbl HW3y4YEHHUS BELIECTB M WX IPEBPALLICHUN:
pacTBopeHue O€IKOB B BOJE, JeHATypalus OEIKOB IPU HArpEeBaHUU, LIBETHHIC
peakuuu Ha O€JKM, pELIeHHE OKCIEPUMEHTAIBHBIX 3adad [0 TEeMaM
«A30TCcoepKallue OpraHndecKue coeIMHeHMs» U «Pacno3HaBaHne OpraHMYeCKUX
COCAUHEHUI».

BbicokoMoseKkyIsIpHBIE COeTHHECHMS.

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALMH, CPEIHAS MOJIEKYISIpHAs



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUNA —
MOJMMEPHU3aLUs U TIOJMKOHIEH AU

[Tonmumepnsle wmatepuanbl. [lmactMacchl  (MOMUATHIIEH, TOJUIIPOIIHIICH,
MOJIMBUHWIXJIOPU, TMOJUCTUPON, TMOJTUMETHWIMETAKPUIAT, MOJIUKApOOHATHI,
noJidTUIeHTepeTanar). Y Tuim3anus 1 nepepadoTka miacTyuka.

DnacTomepsl: HaTypalbHBIN KayuyK, CUHTETHYCCKHUE Kay4dyKd
(OyTamueHOBBIM, XJTOPOTIPEHOBLIN, U30MIPEHOBLIN) U CHIIMKOHBI. Pe3uHa.

BonoxkHna: HaTypanbHbIe (XJIOTOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAlpOH U JIABCaH).

[Tonmmepsl CIEIUATIHLHOTO Ha3HAYCHUS (TeduioH, KeBIIap,
AIEKTPONPOBOASIINE MOJIUMEPDI, OHOopa3ziaraeMble OJIUMEPHI).

OKCnepUMEHTAIbHbIE METOJbl W3y4YEHHUS BEIIECTB M WX MPEeBPAILlCHUN:
03HaKOMJIEHHE ¢ 00pa3liaMi NPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKoB, pEIIeHHEe OHKCIEPUMEHTAIbHbIX 3a1ay 1o Tteme «Pacno3HaBaHue
IJJACTMACC U BOJIOKOH.

Pacuérurle 3amaumn.

Haxoxxnenue MosekynsipHoi (GOpMyJibl OpPraHMYECKOrO0 COCIUHEHHUS TIO0
MacCCOBBIM JIOJISIM JIEMEHTOB, BXOJISAIIUX B €T0 COCTaB, HAXOKICHUE MOJIEKYJISIPHOM
(opMyJIbl OPraHUYECKOTO COETMHEHUS 110 Macce (00bEMY ) MPOAYKTOB CTOpaHUsl, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU HW/WUIU HCXOTHBIX
BEIIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (OpPMYJIbl OPraHMYECKOTO BEIIeCTBa Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WUJIU CIOCOOOB MOJYYEHHUs], ONPEACICHUE AOTU
BBIXO0/Ia IPOYKTa PEAKIIUU OT TEOPETUUECKU BOZMOMKHOTO.

MexXnpeaMeTHbIE CBSI3H.

Peanuzanusa MeXIpeaMeTHBIX CBSI3€U NPU U3YYECHUU OPTaHUYECKOM XUMUHU B
10 xmacce OCyIIECTBISIETCS 4Yepe3 HCIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, Tak MW TIOHATHH, TPHUHATBIX B OTACIBHBIX TpeaMeTax
€CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (DaKT, TUTOTE3a,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOII0IEHUE, H3MEpEHue,
AKCIIEPUMEHT, MOJIE€JIb, MOJICTIMPOBAHHUE.

®dusuka: Marepus, aroM, OdIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKya,
AHEPTEeTUYECKUI ypOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSHUE
BeIECTBa, (DU3NUYECKUE BEIIMYUHBI, €IUHUIBI HU3MEPEHHS, CKOPOCTh, DHEPTHS,
Mmacca.

buonorusi: Kkierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MeTadoIU3M,
HACJICICTBEHHOCTb, aBTOTPO(HBIM U TeTepOTPO(HBIM TUIM MUTAHUSA, OpOKECHHE,
dboTocuHTE3, MABIXaHWE, OEJTKH, YTJIEBOJIbL, >KUPBI, HYKIECHHOBBIC KHUCIOTHI,
(epMeHTHI.



['eorpadust: nmose3Hple UCKOMAEMBbIE, TOILUTUBO.
TexHonorus: mNHILEBbIE MPOAYKTbl, OCHOBBI PalMOHAIBHOIO MHUTAHMUS,
MOIOIIME CPEICTBA, MaTEPUANIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJOKOH.

11 KVIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX siiep. XUMHUYECKUHN 3nemeHT. M3oTomnel. CtpoeHue
AJIIEKTPOHHBIX O0OJIOUEK aTOMOB, KBAaHTOBBIC YHCIIA. DHEPreTUUECKUE YPOBHHU U
noaypoBHHU. ATOMHbIE opOuTanu. Knaccupukaius XuMHUYeCKuX 3JIEMEHTOB (S-, P-,
d-, f-omements). PacmpeneneHue SIEKTPOHOB MO AaTOMHBIM — OpPOHTAISIM.
DneKTpOHHbIE KOH(UTYpaIlMi aTOMOB 3JIEMEHTOB MEPBOTO—4ETBEPTOrO MEPHUOIOB
B OCHOBHOM U BO30YXKIEHHOM COCTOSIHMM, HJIEKTPOHHbIE KOH(QUIypaluud HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

Ilepnonnueckuii 3akoH U [lepuonnueckas cucteMa XUMHUYECKHX JJIEMEHTOB
J.1. MenpneneeBa. CBs3p nepuoauueckoro 3akoHa u Ilepuoanyeckoid cHUCTEMbI
XUMUYECKUX  DIIEMEHTOB C COBPEMEHHOM TEOopuel CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX U CIOKHBIX BEIIECTB M0 TPYyIIIaM U IeproiaM. 3Ha4eHUE NEPHOTUYECKOTO
3akoHa /[.11. Menneneena.

Xumuyeckass CBs3b. BHIBI XUMWYECKOW CBS3M: KOBAJIEHTHAs, WOHHAs,
MeTajuinyeckas. MexaHu3Mbl 00pa30BaHUSl KOBAJIEHTHOW CBSI3U: OOMEHHBIA M
JOHOPHO-AKLENTOPHBINA. DHEPIUs U AIWHA CBA3U. [10JISIpHOCTB, HANPABIEHHOCTD U
HACBIIIAEMOCTh KOBaJIGHTHOM cBsi3u. Kparueie cBa3u. Bopopoanas cBs3b.
MexMOoIeKyJIIsIpHbIE B3aUMOIEUCTBUS.

BaneHTHOCT, M BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MPUMEpPE COCAUHEHUN
3JIEMEHTOB BTOPOTO MEPHUO/IA).

IIpencraBiieHre O KOMIUIEKCHBIX coequHeHusAX. COCcTaB KOMIUIEKCHOTO HOHA!
KOMIUIEKCOOOpa30BarTenb, JHUTaHIbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHECHUIA.
ITonsATHE O KOOPAVMHALMOHHON XUMHUH.

BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJISIDHOTO  CTpPO€HHs.  Tumbl
KPUCTAJUIMYECKUX PEUIETOK (CTPYKTYp) M CBOMCTBA BEIIECTB.

[lonsTne o nucnepcHbIX cucreMax. Mctunnele pactBopsl. llpencraBinenue o
KOJUIOUJHBIX pacTBopax. CnocoObl BBIPAKEHUS KOHUEHTPAMU pPacTBOPOB:
MaccoBasi J0JId BEIIECTBA B pacTBOpE, MOJISIpHAs KOHIEHTpauus. HaceleHHsle n
HEHACBIILIEHHbIE PACTBOPHI, pACTBOPUMOCTh. Kpucramioruaparsl.

Knaccudukanusa m HoMeHKIaTypa HEOPraHUYECKUX BEIIEeCTB. TpuUBHAIbHbBIC
HA3BAHMS OTJEJBHBIX MIPEACTABUTENIEN HEOPTAHUYECKUX BEILECTB.



Kiaccuukanusa XMMHUYECKUX pEaKUUid B HEOPraHMYECKOW M OpraHu4yecKon
XAMUHU. 3aKOH COXPAHEHUS MACChl BEIIECTB; 3aKOH COXPAHECHUS W IPEBPAIICHUSA
SHEPTUH MPU XUMHUYECKUX peakiusaX. TeraoBbie 3QPEKTh XUMUYECKUX PEaKIIHA.
TepMOXHUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peakIinu, e€ 3aBUCUMOCTh OT Pa3INYHBIX (hPaKTOPOB.
['omoreHnHsbIe 1 reTeporeHHble peakuuu. Katanus n KaTalin3aTopsl.

O6paTuMble 1 HEOOpaTUMBbIE peakiuu. XuMuieckoe paBHoBecue. Koncranrta
XAMUYECKOTO paBHOBecUs. DaKTOpbI, BIMSAIOLIME HA IOJOXKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHIEHTPAIMM BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipuamun Jle [laTense.

OnekTponuTuueckas guccolanus. CwibHbIE U CJIa0ble AJICKTPOJIMUTHL
Crenenp auccormumanuu. Cpena BOJHBIX PAaCTBOPOB: KHUCIOTHAs, HEWTpalibHAasd,
niesoyHasi. Bomopoansiil nmokasarens (PH) pactBopa. I'maponus coneil. Peakunu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHSL.
Okucnutenb U BOCCTAaHOBUTENb. [IpolleCChl OKHUCIEHUS M BOCCTaHOBJICHUA.
Baxnelnme OKUCIUTEIN W BOCCTAHOBUTENIHM. MeETOa 3IIEKTPOHHOTO OajaHca.
DJIEKTPOIU3 PaCTBOPOB U PACIIIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJIbl HM3YyYEHHUS BEIIECTB M HX MPEBpAICHUIN:
pPa3OKEHHE TIEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalnd3aToOpa, MOMIEIHN
KPUCTAUNIMYECKUX PEHIETOK, MPOBEICHNE PEaKIIMii HOHHOTO 0OMeHa, OTIpeielieHUe
Cpeabl PacTBOPOB C IMOMOIIBIO HMHIUKATOPOB, W3YYECHHUE BIMSHUS PA3IUUYHBIX
(GakTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUH ¢ TMOJ0KEHUE XUMUYECKOTO
paBHOBECHSL.

Heoprannuyeckas xummusi.

[Tonmoxenune Hemeraos B [lepuoandeckoit cucreme XuMHYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTpOEHMsSI uX aToMoB. duznueckue CBOMCTBA
HEMETAJJIOB. AJUIOTPOIMS HEMETAIIOB (Ha MpUMepe KUciopoaa, cephl, hochopa u
yIIJIepoaa).

Bonopon. Ilonyuenue, ¢u3ndeckue W XUMHUYECKHE CBOWCTBA: PEAKIUU C
METaJUIaMH U HEMETAJIIAMH, BOCCTAHOBUTENbHBIE CBOMCTBA. ['napuabl. ToruinBHbIE
3JIEMEHTHI.

I'anorensl. HaxoxJieHue B mpupoje, COCOObI MOMydeHHus, (GU3NUECKUE U
XAMUYECKUE CBOMCTBA. [ 'anoreHoBoaopoabl. BaxkHenime KUCIOPOICOAepKaAIINEC
COCIMHEHHMS rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJTYYEHUS
rajnoreHoB. [[pumeHeHre raJsoreHoB U UX COCTMHECHUIM.

Kucnopon, o3on. JlabopaTopHble W NMPOMBIIUICHHBIE CHOCOOBI TOyYEHUS
KUCI0poa. PU3NUECKHEe U XMUMHUYECKHME CBOWCTBA M NPHUMEHEHUE KHUCIOpOAa U
030HAa. OKCUIBI U TEPOKCUBL.



Cepa. Haxoxnenue B TpUpPOIE, CIIOCOOBI TMOMy4YeHUs, (U3NUECKHE W
xumuueckue cpoiictBa. CepoBogopon, cyiabbuasl. Oxcua cepoi(1V), oxcua
cepri( V). CepHucras u cepHast KUCIOTHI 1 UX cojii. OCOOEHHOCTH CBONCTB CepHOM
KUCIOTHL [IpruMeHeHue cepol U €€ COeTMHEHUH.

A3zor. Haxoxnenue B mpupone, CHOCOOBI TMONMy4deHHUs, (QU3NUECKUue U
XAMUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAsI U a30THAs
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMeHenue a3oTa
U €r0 COCIMHEHHM. A30THBIE yI0OpEHUS.

®docdop. Haxoxnenue B mpupoje, CIOCOObI TMOMyUCHUs, (PUMUECKHUE U
xumudeckue cBorictBa. @ochuast u dochun. Oxcunbr ocdopa, ¢ocdopHas
kuciora u e€ conu. I[lpumenenue dochopa u ero coenuHeHuit. PochopHbie
ya00peHus..

Yrinepon, HaxoxaeHWe B IpHpPoAe. AJUIOTPONHBIE  MOAU(DUKALINU.
dusznyueckre M XUMHYECKHME CBOMICTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yrieponom. Oxcup yriaepona(ll), oxcun yrnepona(lV), yroneHas kucnora u e
coJii. AKTUBUPOBAHHBIA yroib, agcopOuus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPAa30BaHHBIX YTIJIEPOJOM, U €ro
COECIMHCHU.

Kpemuuii. Haxoxxnenue B mpupoje, crnocoObl MoJydeHUs, GU3NYECKUe U
xumudeckue cBorictBa. Oxcup kpeMHus(1V), KpemHHEBas KHCIIOTa, CUJIMKATHI.
[IpuMmeHeHue KpeMHus U ero coeinHeHni. CTeK0, ero nojy4eHue, BUIbl CTEKJIA.

[Tomoxenune metannoB B [lepuoandeckoil cucteMe XUMHUYECKUX JIEMEHTOB.
OCoOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J0YEK aToMOB MeTauioB. OOmue
¢dusnueckre cBoWcTBa MeTaIOB. [IpuMeHEHHE METaIOB B OBITY U TEXHHKE.
CnutaBel METAIIOB.

DNEeKTPOXUMHUUYECKUI Pl HampsbkeHuid MertauioB. OOmme crocoOsbl

HOJIyYEHUS METaJJIOB: TUJIPOMETAITYPIus, MUPOMETAILTYPTHs,
anexkTpoMmetautyprusi. llonstue o xopposuu MeramioB. CrnocoObl 3allUThl OT
KOppPO3UH.

O6mass xapakrepuctuka MeramioB |A-rpynmer Ilepuoguyeckoit cuctembl
XUMHUUYECKHX d71eMeHToB. Hatpuil u kanuii: nonyuenue, Gu3ndecKkue 1 XUMUUECKHUe
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUI.

O6mas xapakrtepuctuka metaiioB lIA-rpynnsl [lepuoanueckoil cucTembl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajbluii: TOJNydyeHue, (U3MYecKue u
XMMHMUYECKUE CBOWCTBA, NPHUMEHEHHUE IIPOCTBIX BELIECTB U HUX COCIAUHEHUM.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AJIOMUHUI: OTy4YeHHe, PU3NUYECKHe U XUMUYECKHE CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA M €ro coeAuHeHUuH. AMQoTepHbIE CBOWCTBA OKCHAA H
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIEKCHI aJTFOMUHUS.



OOmass xapakTepUCTHKAa METAUIOB MoO04YHBIX mnoArpynn (b-rpymm)
[Teprnoan4yeckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

@u3nUecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHunil. OKcuabl U
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U IuXpomaThl, UX
OKHCIIUTENbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyecKkne W XUMHYECKHE CBOMCTBA MapraHlia M €ro COEAUHECHUU.
Baxueiimne coegunenuss Mapranua(ll), wmapranua(lV), wmapranna(VI) wu
mapranma(VIl). [lepmanranar kamausi, ero OKUCIUTEIbHbBIC CBONCTBA.

dusznyecKkue U XMMUYECKHE CBOWMCTBA JKejie3a U ero coeguHeHuil. OKCHUIbI,
rugpokcubl u conu xene3a(ll) u xxeneza(lll). [Tonyyenue n npumeHeHue xenesa u
€ro CIUJIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennuHeHuu. [loyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHCHU .

[uuk: momy4yeHue, (pU3MUYECKME U XMMHYECKHE CBOMCTBAa. AMQOTEpHbIE
CBOMCTBa OKCHJIa ¥ TUIPOKCH/IA IIUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHue
LMHKA U €0 COCTMHEHUM.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEIIECTB M HX IPEBpAILCHUMN:
M3ydyeHue oOpa3loB HEMETAIOB, ropeHue cephl, (ocdopa, xenesza, MarHus B
KHCIIOPOJIE, HM3YyYEHHUE KOJUIEKIMH «MeTauibl W CIUIaBbl», B3aUMOJCHCTBHUE
HIEJTOYHBIX U MIEJIOYHO3EMEIBHBIX METAIOB ¢ BOJIOM (BO3MOKHO HCIIOJIB30BAaHUE
BUJICOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C PacTBOpaMH KHUCIOT U
IeJI0YEH, KaYeCTBEHHBIC PEaKIIMU Ha HEOPTAaHUYECKHUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJIOB, B3aMMOJIEHCTBHE THAPOKCHUIOB ATIOMUHHUS U IIMHKA C
pacTBOpaMM KHUCJIOT U LIEIOUYEH, pEelIeHNE SKCIEPUMEHTAIbHBIX 3a/a4 MO0 TeMaM
«"anorenb», «Cepa u e€ coemmHEeHUsD», «A30T U (pochop U UX COCAUHEHUS,
«MeTalel TIaBHBIX TOATPYIID», « MeTauTbl MOOOYHBIX TIOATPYII.

XHUMHA U KU3HD.

Ponb xumuu B o0ecrieyeHun yCTOMYMBOTO pa3BUTHs yenoBeuecTsa. [lonsarue
0 Hay4YHBIX METOJaX MO3HAHUS U METOJ0JIOTUU Hay4YHOTro uccieaoBanusa. Hayunbie
NPUHIMIIBI OpraHr3alii XMMUYECKOTO MPOou3BoACTBA. [IpoMbIlIeHHBIE CITOCOObI
MOJTyYEHUSI BaXHEHUIIMX BEIIECTB (HA NMpUMEpPE MPOM3BOJICTBA AMMHAKA, CEPHOMU
KHUCIIOThI, M€TaHoa). [[poMbIIIeHHBIE CIOCOOBI MOTYYEHUSI METAJJIOB U CIUIABOB.
XHUMUYECKOE 3arpSI3HEHUE OKPYIKAOIIEN CpelIbl U €ro MOocaeACTBUs. Posib XUMUM B
0o0ecrneYeHnr YHEPreTUYECKON 0€30MacHOCTH.

Xumuga ¥ 340poBbe 4enoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuiia
HCIIOJIb30BaHUS JIEKAPCTBEHHBIX NpenapaToB. Poyib XMMUU B pa3BUTUU MEIUIIMHBI.

XuUMHS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE T00aBku. Poib xumuu B
o0OecrieueHny MUIIEeBON OE30MMaCHOCTH.



Kocmernueckne u mapdromepusie cpenctBa. beitoBas xummus. [IpaBuia
0€30I1acCHOT0 UCIOIb30BaHUS ITPEnapaToB OBITOBON XMMHHU B IOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTEIHCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OeToH).

XuMUS B CENbCKOM X03stiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE y100peHusl.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuanbl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuainsl ist 35ekTpoHuKr. HanorexHonorum.

PacuérHble 3anaum.

Pacuétpl: mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHUYECTBY
BEIIECTBA, MACCE UM 00BbEMY OJHOTO U3 yUACTBYIOUINX B PEAKIIMU BEILIECTB, MACCHI
(00BéMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIU OJIHO
W3 BEUIECTB JAaHO B BHJIE pPacTBOpa C OMNPEICIEHHOM MAacCOBOM JIOJIEHN
PacTBOPEHHOTO BEUIECTBA, MACCOBOW JOJIU U MOJISIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBOpeE, J10JIM BBIXOJA IPOIYKTA PEAKI[UU OT TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss MeXNpeaMeTHbIX  CBA3€dl mOpu  uU3ydyeHUH oOmed u
HEOPraHUYECKON XuMHUM B 11 Kjacce OCyHIECTBIISIETCA YEPE3 UCMOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSITHM, MPUHATHIX B OTIEIbHBIX
MpeAMETax €CTECTBEHHO-HAy4YHOIO IUKJIIA.

OO01me ecTeCTBEHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (PaKT, TUMoTesa,
TEOpHsl, 3aKOH, aHAIU3, CUHTE3, KJacCUu(PUKalus, MepUoJAUYHOCTb, HAOIIOJEHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MO/JIEb, MOJIETUPOBAHHUE.

®usuka: MmaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, DJIEKTPOH, POTOH, HEUTPOH,
MOH, U30TOIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHb, BEILIECTBO,
TENO, 00BEM, arperaTHOE COCTOSIHME BEIECTBa, WICAIbHBIN ra3, (U3NYECKue
BEJIUYMHBI, €MHUIBI U3MEPEHMUSI, CKOPOCTh, SHEPTHSI, Macca.

buonorus: kierka, opranusM, 3Kocucrema, ouocdepa, MeTadoIu3M, Makpo- 1
MHUKPOIJIEMEHTBI, O€JIKH, JKUPBI, YTIIEBOJbI, HYKICHHOBBIE KHCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U TOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepanbl, TOpHBIE MOPOJBI, TOJE3HbIE UCKOTAeMble, TOILIUBO,
pecypchl.

TexHoIOorus: XUMUYECKAs] TPOMBIILIIEHHOCTb, METAJLUTYPIUsi, CTPOUTEIIbHBIE
Marepuabl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOICTBO, MUIIEBASI P OMBIIIJIEHHOCTD,
dapmarneBTHYECKAS MPOMBIILICHHOCTb, POU3BOJICTBO KOCMETHYECKHUX
npenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB, 3JIEKTPOHHAs
POMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 XMUMHNN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O ObPA3OBAHNA

JIMUHOCTHBIE PE3YJIBTATDI

B cooTBeTcTBUM € CHCTEMHO-IEATEILHOCTHBIM TOJIXOJAOM B CTPYKType
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS NpeaAMeTa «XHUMHs» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUS BbIAEIEHBI CIEAYIOUIME COCTABJISIOLIME: OCO3HAHUE
00yYalOIIMMHUCS POCCUUCKOM T'pakIaHCKOW HWACHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOTPE/IETICHHUIO; HATMYUE MOTUBALINU K
00y4YEeHHUI0; TOTOBHOCTh W CHOCOOHOCTh OOYYalIIMXCSd PYKOBOJCTBOBATHCA
NPUHIATBIMU B OOIECTBE TMpaBWiIaMd M HOPMaMU TIOBEACHUS, HaIU4yue
IPaBOCO3HAHUS, IKOJIOTUYECKON KYJIbTYpbl; CHOCOOHOCTh CTaBUTh LEIH U CTPOUTH
YKU3HEHHbIE TUTaHBbI.

JIuyHOCTHBIE pe3ynbTaTbl OCBOCHUSI TpeAMeTa «XHUMHSD»  OTPaKaroT
cOpPMUPOBAHHOCTh OTBITa IMO3HABATEILHOW U TPAKTUYECKON AESTENbHOCTH
00y4aromuxcs B MpoIiecce peaau3aluy 00pa3oBaTeabHOM JesITeIbHOCTH.

JIuyHOCTHBIE pE3ynbTaThl OCBOCHUS TpeaMeTa «XHUMHSD»  OTPaKaroT
chOpPMUPOBAHHOCTh OTIBITa IMO3HABATEILHOW U TMPAKTUYECKON ACSTENbHOCTH
00yvaromMxcsi B Mpoliecce peanu3anur oO0pa3oBaTEIbHON NEATEIbHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpaaaHCcKOro BOCIMTAHMSA

OCO3HaHUS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00S3aHHOCTEH,
YBaKEHHS K 3aKOHY U ITPABOIOPSAIKY;

MPEJCTABICHUSI O COLMAJBbHBIX HOpPMax U TpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM ACSITEIILHOCTH MPHU CO3aHUN YUSOHBIX
MIPOEKTOB, PEIICHUH YUCOHBIX U TIO3HABATEIIHPHBIX 3371a4, BHITIOJTHEHUH XUMHYECKHIX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JOTHKY H
apryMEHTHI IPYTHUX MPU aHATU3€ PATUYHBIX BUJIOB YUYEOHOU NESITEIILHOCTH;

2) IaTpMOTHYECKOI0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAyYHOMY HaCJIEIUIO
OTEYECTBEHHOW XNMUH;

YBaXEHHUSI K TPOLIECCYy TBOpPUECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO
MPUI0KEHUS XHUMHH, OCO3HAHMS TOTO, YTO JAHHBIE HAYKH €CTh pe3yjbTar
JUTUTENIbHBIX ~ HAOJIOJIEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYyda YU€HBIX U MPAKTUKOB,;

MHTEpEeCca U M03HABATEIbHBIX MOTUBOB B ITOJIYYE€HHH U MOCIEAYIOIEM aHATU3E
uH(OpMAITUH O MEPETOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUH;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEACHUS;

CIOCOOHOCTH OLICHUBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IMOBEJEHUE M TMOCTYIKM CBOUX TOBapHIIEH C
NO3ULNNA HPABCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBUN
IOCTYIIKOB;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

NOHUMAHUA LEHHOCTeH 370poBOro u 0Oe30macHoro obpasza KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOTO OTHOIIEHHMSI K COOCTBEHHOMY (PU3UYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

COONIOZCHUA TMpaBHJI OE30MacHOTO OOpalleHHs C BEIIeCTBAaMH B OBITY,
IIOBCEITHEBHOM JKU3HU, B TPYJOBOM €ATEIbHOCTH;

MOHUMAHUS LEHHOCTM NpaBWI HHIWBHUAYAIBHOTO M  KOJJIEKTHBHOTO
0€3011aCHOTO MOBEICHUS B CUTYalUsX, YTPOKAIOIIMX 3J0OPOBBIO U KU3HU JIOJEH;

OCO3HaHUS MOCIEACTBUM M HENpPUATUS BPEIHBIX NPUBBIUEK (YNOTpeOneHUs
QJIKOTO0J15l, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOr0 BOCTIMTAHMSI:

KOMMYHHUKaTUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEeI0BaTEIbCKOU
JIESITEIbHOCTH,  OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEeSTENbHOCTH;

YCTAaHOBKM HAa aKTHMBHOE Y4YacTHE€ B PEIICHUWM NPAKTHYECKHX 3a]ad
COLIMAJILHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3y4YEHHUIO Mpo(deccuil pa3invyHoro poja, B TOM
YyClie HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUN TI0 XUMUH;

YBaXXEHUS K TPYAY, JIIOASAM TpyJa U pe3yibTaTaM TPYyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBbIOOpDY HWHAMBHAYAJIbHON TpPAaeKTOpHUU
obOpaszoBanus, Oyaymed npodeccuu U pealn3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpedHOCTel 0011IeCcTBa;

6) PK0JIOrHYeCKOro BOCIIMTAHUS

HKOJIOTMYECKU 1€I€CO00Pa3HOr0 OTHOLIEHUS K HIPHUPOJie KaK HCTOUYHHUKY
CyLIECTBOBAaHMS KU3HU HA 3EMIJIC;

NOHUMAHUS IJIOOATBPHOTO XapaKTepa SKOJIOTHYECKHX MpoOIeM, BIUSHUSA
SKOHOMUYECKUX MPOLECCOB HA COCTOSTHUE MPUPOIHON U COLMATBHOM Cpeabl;

OCO3HaHUS HEOOXOJAMMOCTH UCIHOJB30BaHUS JIOCTHXKEHUH XUMHH JJs
pelIeHnsl BONPOCOB PALIMOHAIBHOTO NPHUPOIOIIOIb30BAHUS;



AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCIIIMX BPEI OKPYIKAOILIEH
MPUPOAHON Cpelie, YMEHHUSI MPOTHO3UPOBATH HEOJArOMpPUSITHBIE KOJIOTHYECKUE
IIOCIIEICTBYSA PEANTPUHUMAEMBIX JEUCTBUNM U IPEAOTBPAILATh UX;

HAJIMYMS Pa3BUTOTO IKOJIOTUUECKOTO MBIIUICHUS, YKOJIOTHYECKOU KYIbTYPHI,
OIIbITa JEATENBHOCTH DKOJIOTUYECKOU HaIIPaBJIIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTHCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIBHOMN
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHMS:

MHPOBO33PEHHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH
U 0OIIECTBEHHOW MTPAKTHKU;

MOHUMAHUS CHeUM(PUKH XHUMHHU Kak HayKd, OCO3HaHusi e€ poJiu B
dbopMHpPOBAHUY PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUHM IIEJIOCTHOTO
IpeacTaBieHnus] 00 OKpYyKaloleM MHUpPE Kak O €IMHCTBE MPHUPOJAbI U YETOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PEUICHUM MpoOJieM COXpaHEHUs
IPUPOJTHOTO PABHOBECHS;

yOSKIEHHOCTH B O0CO0OM 3HAYUMOCTH XHMMHH JUIS  COBPEMEHHOMU
UMBUJIM3ALMU: B €€ TYyMAHUCTUYECKOW HAMMPABIEHHOCTH U BA&XKHOM POJIU B CO3/IAHUU
HOBOM 0a3pl MaTepHAIbHOW KYyJIbTypbl, B PpEIIEHUU IJIOOAIBHBIX MPOOIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUYECKOW, NMUIIEBOU U
AKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTHH MEIUIMHBI, OOCCIICUCHHH YCIOBUMN
YCIEUTHOTO TPY/1a U AKOJOTHUUECKU KOM(POPTHOM KUZHHU KAXKOTO UJIeHa 00IIeCTRa,;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: TOHHUMAaHUsS CYLIHOCTA METOJI0B
MO3HAHUS, WUCTOJh3yEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4yaeMble 3HAHUS ISl aHATU3a U OOBSICHEHUS SIBICHUM OKPYXaIOIIEero Mupa u
IPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJaTh 000CHOBAHHBIC 3aKITIOUCHUS HA
OCHOBE Hay4HBIX (PAKTOB U UMEIOIINXCS JAHHBIX C IEJIBIO TIOJTYyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHWS JIS
penieHus: npo0JieM B peabHbIX KU3HEHHBIX CUTYalUAX;

MHTEPECA K TO3HAHUIO, UCCIIEIOBATENBCKOM AEATEIIbHOCTH,

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO |
camMm0o00pa30BaHUI0, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUW 10 XUMHUU B
COOTBETCTBUHM C KM3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM TpyJa B Pa3IUYHBIX cepax MpodhecCHOHATbHON
NEATENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbBI



MeranpenMeTHbIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbI 10 XUMHUHU Ha YPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HAYNMBIE TUTSt dbopMHUpOBaHUS  MHUPOBO33PEHUSA o0ydJaronmxcs
MEXKIUCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYYHbIE MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa M CHEUUPUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPTHUSs, SBJICHUE,
MpOIIECC, CUCTEMA, HAy4YHbIM (haKT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCTeOBaHNE, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIE y4eOHBIC NEUCTBUS (TIO3HABATEIbHbIE, KOMMYHHKATUBHBIC,
pETYJISITUBHBIE), obecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATIBHOM
rPaMOTHOCTH U COITUAITIBLHON KOMITETCHITUN 00YYarOIINXCS;

CIOCOOHOCTD oOyyJaroumxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHYECKHUE 3HAHUS M yHUBEPCAJIbHBIC YUCOHBIC
JIEVCTBUSA B IO3HABATEIILHON U COLUMAIBHOW MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OTPAXalOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMU UM  PEryJISTUBHBIMU
JIEHCTBUSAMH.

Ilo3naBaTeIbHBbIE YHUBEPCAJIbHbBIE YUeOHbIE [1eiiCTBUSA

1) 6a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyalIM3upoBaTh  Mpobiemy,
paccMaTpuBaTh € BCECTOPOHHE;

OTIPENENATh IEIU JeATCILHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPHH UX
JOCTHKEHHSI, COOTHOCHUTD PE3YJIbTaThl JEATEIHLHOCTH C TTIOCTABICHHBIMHU LIESIMU;

WCIIOJIB30BaTh TP OCBOCHHWM 3HAHWUW TMPUEMBI JIOTUYECKOTO MBITIUICHHMS:
BBIJICTIATh XapaKTEpHbIC MPU3HAKU TOHSATHN W YCTAHABIMBATh WX B3aUMOCBS3b,
UCII0JIB30BaTh COOTBETCTBYIONINE TIOHATHS JIIsl OOBSICHEHUS OTIEIbHBIX ()aKTOB H
SIBIICHUI;

BEIOMPATh OCHOBAaHWUS W KPUTEPUHM I KIacCU(PHUKAIMKA BEMIECTB U
XUMUYECKUX PEAKIU;

yCTaHABIWBATh TMPUYWHHO-CIICICTBEHHBIC CBSI3U MEXKAY H3yYaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTMUECKHE pPaCCYXXIEHUS (MHIyKTUBHBIC, IEAYKTHUBHBIC, TIO
AQHAJIOTHHN), BBISABIATH 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B pPaccMaTPHBACMBIX
SABJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIOUCHNUS,

MPUMEHATH B MPOIECCE MO3HAHUS WCIOJIB3YEMbIe B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, TPEOOPA30OBHIBATH MOJICTLHBIE TIPEICTABICHUS — XUMUYECKUN
3HAK (CHMBOJI) 2JIEMEHTA, XUMHUYECKas (opMyJia, ypaBHCHHE XUMUYECKON PEaKITun
— MPU PEIICHHH YYEOHBIX TMO3HABATEIBHBIX W MPAKTHUECKHX 3a/]ad, MPUMCHSTH



Ha3BaHHbIE MOJIEJbHBIE NPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a30BbIE HCCIEA0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAaMHM METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX
peaKuuii;

(bopMyIUpOBaTh LIEJU U 3a/1a4M UCCIIEI0BAaHUS, UCIIONIb30BATh MOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYJIMPOBaHHBIE BOIMPOCH B KAaYECTBE WHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHMS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBbIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAaHUS M IPOBEACHUS
YYEHUUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOIIOAATh 3a XOJIOM
IPOLECCa, CAMOCTOSATEIBHO MPOrHO3MPOBATh €ro pe3yibTaT, (pOpMyIupoBaTh
0000111eHUS ¥ BBIBOJbI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIA OTUET O MPOJEIIAHHON paboTe;

npHOOpeTaTh OMBIT YYCHUYECKOM HCCIeNOBaTeNbCKOW U MPOEKTHOU
JESITENIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
IOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 33/1a4, IPUMEHEHUIO Pa3INYHbIX METOJIOB
MTO3HAHMS.

3) paGora ¢ uHpopmanme:

OpPUEHTHPOBATbCS B Pa3IUYHBIX HCTOYHHMKAX HWHGopManuu (HAy4HO-
HOMyJIsipHAsl JIUTepaTypa XUMHUYECKOIO COJAEp)KaHUs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTepHETa), aHATM3UPOBAaTh MHPOPMALMIO PAa3IUYHbIX BUIOB U (HOpM
IpeICTaBICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTHUBOPEUYUBOCT;

(bopMyIUpOBaTh 3aMpOChl U MPUMEHATH PA3NIMYHBIE METOJbI MPU MOUCKE U
otbope wuH(OpMAIUK, HEOOXOAWMMOW i BBIMOJTHEHUS YYEOHBIX 3a7ad
OIPEACIEHHOTO THUIIA;

IpUOOpETaTh OMNBIT HCHOJb30BaHUS HH(POPMAIUOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI U PA3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO ~ BBIOMpAaTh  ONTUM&IbHYIO  (OpMYy  MpPEACTaBICHUS
uH(popManuu (cxemsbl, rpaduKy, JUarpaMmmbl, TaOITHUIIbI, PUCYHKH U JPYTHE);

UCII0JIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEICTBA IPU PabOTE ¢ XUMUYECKOU
uHpoOpMalel: MPUMEHATh MEXIPEAMETHbIE ((PU3NUECKHME M MaTeMaTUYECKHUE)
3HAKU U CUMBOJIBL, (DOPMYIIbI, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATJIAAHOCTH.

KomMMyHuKaTHBHBIC YHHBEpCcaIbHbIE Y4eOHbIE 1eHCTBHA:



3a1aBaThb BOIIPOCHI 110 CYHICCTBY O6CY>K,ZI&€MOI>1 TCMBI B XO0JC JUaIora /A
AUCKYCCHH, BbICKA3bIBATh UJICH, (1)0pMy.TII/IpOBaTB CBOHU IIPCAJIOKCHUA
OTHOCHTCIIbHO BBIITIOJIHCHHUA HpCI[J'IO)KGHHOfI 3aJa4u,

BBICTYNaTh C MPE3EHTALMEN PE3YyJIbTATOB IMO3HABATEIBLHOM AESITEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEIBHO WX COBMECTHO CO CBEPCTHUKAMU IPH BHITIOJHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEIOBAaHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealu3alui yueOHOTO MPOeKTa, U POPMYyIUPOBATH BHIBOJIBI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUA IMO3ULUAN B
X0/€ 00CYXACHUS U 0OMEHAa MHEHUSIMH.

PeryasituBHbIe YHMBeEpCcaJbHbIe Y4eOHbIe 1eliCTBUSA:

CaMOCTOSATENIBHO IIJIAHUPOBATh U OCYILECTBIATH CBOK II03HABATEIBHYIO
NEeATENbHOCTD, OIpenesass €€ LeauM W 3aJadyd, KOHTPOJIHMpOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii aJropuT™M JACUCTBUNA MpHU
BBIMIOJTHEHUM YYE€OHBIX W HCCIENOBATEIbCKUX 3aJad, BbIOMpaTh HauboJee
3¢ (deKTUBHBI CHOCOO0 MX peHIeHHs C Y4ETOM IMOJMyYEHHsS HOBBIX 3HAHUNA O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIATh CAaMOKOHTPOJIb JEATEIHPHOCTH Ha OCHOBE CcaMOaHalln3a W
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJIbTATbBI

[IpeameTHbIC pe3yabTaThl OCBOSHUS MPOTPAMMBI [0 XUMUU HA yriyOaEHHOM
YPOBHE Ha YPOBHE CpeAHEro oOIero oopa3oBaHus BKIIOYAIOT CIICITU(DUUSCKHE TS
y4eOHOTO TpenMeTa « XUMHUs Hay4dHbIC 3HAHHS, YMEHHUS M CIIOCOOBI JICHCTBHI 11O
OCBOCHHIO, MHTEPIIPETAIINN W MPEOOPa30BaHUI0 3HAHUM, BHUJBI JEATEILHOCTH T10
MOJIYYCHUIO HOBOTO 3HAHWS M TPUMCHCHHUIO 3HAHMA B Pa3IUYHBIX y4eOHBIX
CUTYaIHsIX, a TAKKE B PeaTbHbIX )KU3HEHHBIX CUTYyaIUsAX, CBI3aHHBIX ¢ XUMuen. B
mporpaMMe 10 XUMHH TPEAMETHBIC pPe3yibTaThl MPEACTABICHBI IO TOJaM
U3YUYCHUS.

10 KVIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUSD»
OTPAXKAKOT:

C(pOPMUPOBAHHOCTb NPEJACTABICHUN: O MECTE€ W 3HAUYEHUU OpPraHMYECKO
XUMUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECNEYEHHH YCTONYMBOTO
Pa3BUTHUS YEJIIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUUECKON U
NUIIEBOI OE30MACHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MATE€pPUANIOB,



HOBBIX HMCTOYHUKOB DHEPTHUH, B o0OecnieueHuu PalMOHAIBHOTO
MPUPOJIOTIONB30BaHMS, B (OPMHUPOBAHUM MHUPOBO33PEHUSI M OOIIEH KyJIbTypbl
YeJI0BEKa, a TAKXKE HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILLIEHUS! K CBOEMY 3/I0POBBIO
Y IPUPOJHOU CpENE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHWW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAraroue NOHITUS — XUMUYECKUNA 3JIEMEHT, aToM, PO U 3JIEKTPOHHAs
oOoyiouka aroma, S-, P-, O-aToMHbIE OpOHMTaIM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aTroma, THOpuau3anus aTOMHBIX oOpOuTaied, WOH, MOJIEeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCIEHHS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBINA CKENET, PYHKITMOHATBHAS
rpynmna, pajaukan, CTPYKTypHble (opMynbl (pa3BEPHYTHIC, COKpAIIEHHBIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTYypHas U IMPOCTPAHCTBEHHAas (TeoMeTpuyeckKas,
ONTUYECKAas), H30MEPbI, TOMOJIOTUYECKHI PsAJ, TOMOJIOTH, YIJIEBOJOPOBbI,
KHUCIIOPO- U a30TCOJIepKallhe OPTraHUYECKUE COEAUHEHUs, MOHOMEp, MOJIIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COECIMHEHHS; TEOPUH, 3aKOHBI
(nepuoanueckuit 3akoH JI. M. MeHneneeBa, Teopus CTPOCHHS] OpPTraHHYECKHUX
BeniecTB A. M. ByTiiepoBa, 3aKOH cOXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHECHHUS
W TPEBpAIICHUS DJHEPTUU TPH XHUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE
MMOHUMAaHUS IPUYUHHOCTH ¥ CHCTEMHOCTH XUMHYECKHUX SBJICHUI; TIPEICTABIICHUS O
MEXaHU3MaX XUMHUYECKUX PEaKlUid, TEPMOJMHAMHYECKMX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMSI, O B3AMMHOM BIIMSIHUM aTOMOB M TPYIITT aTOMOB B
MOJIeKyJlax (MHIYKTUBHBIA U Me30MepHbI 3dpdexTri, opueHtantsl | u |l pona);
(akTOJIOTUYECKUE CBEACHHMSI O CBOMCTBaX, COCTaBe, MOJYYEHHUU U OE30MacCHOM
WCIIOJIb30BAaHUN BAKHEUITUX OPTaHUYCCKUX BEIIECTB B OBITY M IPAKTUYECKOU
JESITETLHOCTH YeJI0BEeKa, OOINX HAYYHBIX MPUHITUTIAX XMMUYIECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOJIa, MepepadbOTKU HEPTH);

c(OPMUPOBAHHOCTh YMEHUMU: BBISBIATH XapaKTE€pPHbIE MPU3HAKU TMOHSITHUH,
yCTaHAaBIIMBaTh MX B3aUMOCBSI3b, MCIOJb30BATh COOTBETCTBYIOIIUE TMOHATHUS HPU
OTMCaHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAaHUYECKUX COCAUHEHUI;

c(OPMUPOBAHHOCTH YMEHUI:

UCIIOJIb30BaTh XUMUYECKYI0O CUMBOJIUKY JJIsi COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEIIECTB;

COCTaBIISITh YPaBHEHUS XUMHUYECKUX PEAKIIMM M PACKPBIBATh UX CYUIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUd  MOCPEACTBOM  COCTaBJIEHUS
AJIEKTPOHHOTO OajaHca JTHX peakiui, peakiuid HOHHOTO OOMeHa IyTEéM
COCTAaBJICHMSI X TIOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHECHUI;



W3rOTaBIMBATh MOJEIINA MOJIEKYJI OPTaHWYECKUX BELIECTB I WIIIOCTPALUU
UX XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

C(pOPMUPOBAHHOCTh YMEHMH: YCTaHABIMBAaTh MPHUHAUICKHOCTh MU3yUYEHHBIX
OpPraHMYeCKUX BEUIECTB MO HX COCTaBy M CTPOEHUIO K OMNpEeAeIEHHOMY
KJIacCy/TpyIIe COEIWHEHUM, JdaBaTh KM Ha3BaHUS IO CUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBoauTh TpUBHAIbHBIE Ha3BaHUS IS OTACIHHBIX
IpeACTaBUTENIed OPraHUYECKUX BEIECTB (3THIIEH, al€TUIIEH, TOJIyOJl, TIUIEPHH,
ATWICHIIIUKOJb, (eHOJ, (OopMalbAerul, aueTalbIeru, aneroH, MypaBbUHas
KHCIIOTa, YKCYCHas KUCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBAS KUCIIOTHI,
TJIMIMH, aJlaHuH, MaJibTo3a, (PpyKTO3a, aHWIMH, TUBUHWI, U3OMPEH, XJIOPOIPEH,
CTUPOJ U IpyTHE);

cOPMUPOBAHHOCT YMEHUSI OMNpPEAeNATh BHJ XHUMHUYECKOW CBSI3U B
OPraHWYEeCKUX COECJAMHEHHUSIX (KOBAJEHTHAs M WOHHAs CBA3b, OG- W T-CBS3b,
BOJOPO/IHAS CBS3b);

C(OPMUPOBAHHOCTh YMEHHUSI TMPUMEHSTHh TOJIOXKEHUS TEOPHUHU CTPOCHUS
oprannyeckux BemiectB A. M. ByTnepoBa ist 00bsiCHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, PU3NUECKHE
U XMMHUYECKHE CBOWCTBA THUIMYHBIX NPEACTaBUTENEH pa3IUYHBIX KJIACCOB
OpPraHWYECKUX BEUIECTB: AJIKAHOB, [UKIOAIKAHOB, AJIKEHOB, AJIKAJUEHOB, aJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AJIbJETHJIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, TMPOCTHIX M CIIOXKHBIX I(HUPOB, KUPOB, HUTPOCOCIWHEHUH W AMHHOB,
AMUHOKHCIIOT,  O€JIKOB, YIJIEBOJAOB (MOHO-, [JU- W  MOJHCAXapuIOB),
WUTIOCTPUPOBaTh ~ TEHETUYECKYIO  CBSI3b  MEXAY HHMU  ypaBHEHUSIMHU
COOTBETCTBYIOIIUX XWUMHUYECKHX pEAKIMid C HCIOJIB30BAaHUEM CTPYKTYpPHBIX
dopmyr;

c(OPMUPOBAHHOCTh YMEHHUSI TOJITBEPXKIaTh HAa KOHKPETHBIX TMpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHHUN OT
KpPaTHOCTHU Y THIa KOBAJIGHTHOU CBSI3M (G- U M-CBS3M), B3AUMHOTO BIHSHHUS aTOMOB
U TPYyII aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOYHUKHU YTJIEBOJAOPOIHOTO
CHIpbs (HE(DTh, MPUPOIHBIN ra3, yrojib), CIIOCOOBI €ro MepepadoTKH U MPAKTHIECKOE
IpUMEHEHHUE IPOYKTOB NIEpepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJEHUSI CUCTEMOW 3HAHUM O E€CTECTBEHHO-HAYUHBIX
METOJIaX MO3HaHUS — HaOJIOJIEHNUHU, U3MEPEHUH, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peaIbHOM M MBICTICHHOM) U YMEHHS MPUMEHSTH 3TH 3HAHUS;

Cc(OPMUPOBAHHOCTH YMEHUS IPUMEHSATh OCHOBHBIE OTIEPALlUU MBICIIUTEIBHON
NESTeNbHOCTH — aHaJu3 M CHHTE3, CpaBHEHHUE, 00O0OIIeHHe, cHCTeMaTH3aluIo,



BBISIBJIEHUE PUYUHHO-CIIEICTBEHHBIX CBA3€H — JJISI U3YyYEHUsI CBOMCTB BEIIECTB U
XAMUYECKUX PEAKIIUN;

C(pOPMUPOBAHHOCTh YMEHUI: BBIABIATH B3aUMOCBA3b XUMHUYECKUX 3HAHUM C
MOHATUAMH M TPEACTABICHUSIMH APYTHMX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TOHUMAaHUsS CYLUIHOCTH MAaTepUAIbHOIO E€IMHCTBA MMpA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHMS MO OPraHWYECKOM XUMHUHU JUIsi OOBSICHEHUS U
IPOTHO3MPOBAHUS SIBJIEHUM, UMEIOLIUX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OPMUPOBAHHOCTH YMEHH: MPOBOAUTH PACUETHI 10 XUMUYECKUM (OpMYyJIaM
U YpPaBHEHUSM XUMHUYECKHX pPEAKIUN C HCHOJIb30BaHHEM (DU3MUYECKUX BEITUYUH
(Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAacy€Tbl MO HAXOXKICHHIO XUMHYECKOU (POpMyJIbI
BELIECTBA 10 U3BECTHBIM MACCOBBIM JOJSM XMMHMYECKUX 3JIEMEHTOB, MPOLYKTam
CrOpaHusl, INIOTHOCTH I'a3000pa3HbIX BELIECTB;

c(pOpMUPOBAHHOCTh YMEHUII: MPOTHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATh
C TO3WLIMA  BKOJOTMYECKOM  0€30maCHOCTH  NOCHEACTBUS ~ OBITOBOM U
IPOU3BOJICTBEHHOM JESITENbHOCTH YEIOBEKA, CB3aHHOM € NepepaboTKOM BEILECTB,
UCIOJIb30BaTh MOJYYEHHbIE 3HAHUA JJI IPUHATUS TPAMOTHBIX PELICHUI Mpooiem
B CUTYaIlUsX, CBSI3aHHBIX C XUMUEH;

C(POPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIbHO IJIAHUPOBAaTh U IMPOBOJIUTH
XUMUYECKUNA JKCIEPUMEHT (MOJyYEHHE W U3yYEHHE CBONCTB OPraHUYECKHX
BEUIECTB, KA4YECTBEHHBIE pPEAKUWHU YIJEBOJOPOJOB PAa3JIUYHBbIX KIACCOB U
KHUCIIOPOACOIEPKAIINX OPraHMYECKUX BELIECTB, PELICHUE SKCHEPUMEHTAIbHBIX
3aJa4 1O pPAaclo3HABAaHUIO OPTaHUYECKUX BEILECTB) C COOJIIOACHUEM MPABHII
Oe3omacHOro OOpaleHusi C BeHeCTBaMU M J1abOpaTOpHBIM 000PYIOBAHUEM,
bopMynupoBaTh 1ENb HCCIEAOBAHUS, NPEICTABIATh B paziudyHoi ¢dopme
pe3yabpTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OLEHNUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUM:

co0nroaaTh IpaBuia dKOJIOTHUECKH LENecO00pa3sHOro MOBEAEHUS B OBITY M
TPYIOBOM NEATEIBHOCTU B LEJISX COXPAHEHHUS] CBOETO 370pPOBbS, OKpPY’KaroIIEh
IPUPOJHON Cpebl U JOCTHIKEHHUS €€ yCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOIO JECHCTBUS Ha JKHBBIE OPTraHHU3MBI
ONpENENEHHBIX OPraHUYECKUX BEIIECTB, TIOHUMast cMbIc nokazarens 1T1K;

aHAJIM3UPOBATh LIEIECO00PA3HOCTh MPUMEHEHUSI OPraHMYECKHUX BEIECTB B
MIPOMBILIIEHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOILIEHUSI PUCK-TI0JIb3a;

C(POPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATH II€JICHANPABICHHBIA [OUCK
XUMUYECKON MH(OpMAUKU B Pa3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4Has
JaUTepaTypa, CpeicTBa MaccoBoil nHpopMmanuu, HTepHEeT 1 Ipyrue), KpUTUYECKU
aHaJIM3UPOBATh XUMUYECKYI0 HH(POPMaLIHIO, IepepadaTbiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON yueOHOU 3a/1auei.



11 KUIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHUSI Kypca «OOImass M HeopraHuyeckas
XAMUSD» OTPAKAFOT:

c(hOpMHUPOBAHHOCTh MPEJICTABICHUN: O MaTEPUATBLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SBJIICHUM NPUPOIBI, O MECTE€ W 3HAYECHUHU
XUMHHU B CHUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 0OECIEYEHUH YCTOMYHBOTO
pa3BUTHS, B pEUIEHUU TPOOIEeM HKOJOTMYECKOU, DHEPTETHUUECKON M MHIIECBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JAaHUM HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOECIEUCHUH PAlMOHAIBLHOIO MPHUPOJIONOIL30BAHUS, B
dbopMHpOBaHNY MHUPOBO33PEHUS W OOIIEH KyJIbTyphbl YEIOBEKa, a TaKKe
AKOJIOTUYECKU OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO M TPHUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUX  3HAHUK, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE MOHATHUS — XUMUYECKUN JIEMEHT, aTOM, SIIPO aTOMa, NU30TOIIbI,
AJICKTpOHHAs 000i0Yka artoma, S-, P-, d-aroMHBIE OpOWTAIW, OCHOBHOE W
BO30YK/IEHHOE COCTOSIHUSI aToMa, TUOpuUau3aiisi aTOMHBIX OpOUTayei, HOH,
MOJIEKYJ1a, BAJIEHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHCIICHHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAsA, METa/UIMYECKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasd pELIETKA, XUMHUYECKAsl pEakus, pacTBOp, JJIECKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJIUTHUYECKAsT JUCCOLMALMUSA, CTENEHb JUCCOLMAIWH,
BOJOPOJHBIA TIOKa3aTeidb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIUIOBOM d]dexT
XAMUYECKON PEAKLINHU, CKOPOCTh XUMHUECKOW PEAKIINU, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOJUTHUYECKOW AUCCOLMAIUU, MEePUOTUICCKUIM
3akoH JI.1. MenzneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIICHUS] SHEPTUU NPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJWYECKUN S3BIK
XHAMUU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHUSI IPUIUHHOCTH
Y CUCTEMHOCTH XUMHUYECKUX SIBIICHUI; COBPEMEHHBIE MTPEACTABICHUS O CTPOCHUU
BCIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIPHOM W HaJIMOJICKYJISIPHOM YPOBHSIX;
NPEACTABICHUS O MEXAHU3MaX XWUMHUUYECKUX PEAKLUHM, TEPMOAUHAMHYECKUX H
KUHETUYECKUX 3aKOHOMEPHOCTAX MX IPOTEKAHUA, O XUMHYECKOM pPaBHOBECHH,
pacTBOpax M JMCIEPCHBIX cHcTeMax; (haKTOJOTHYECKUE CBEJEHUSI O CBOMCTBAX,
COCTaBe, MOJyYEeHUU U 0€30MacCHOM MCIOJb30BAHUHM BAKHEUIIINX HEOPraHUYECKUX
BEIIECTB B OBITY W NPAKTHUECKOW ACATEIHHOCTH 4YEJIOBEKa, OOIIMX HayYHBIX
IIPUHIUIIAX XUMUYECKOTO IPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEPHBbIC MPHU3HAKU TOHSATUM,
YCTaHaBJIMUBATh UX B3aUMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIUE IOHSITUSA NPU
OIMCAHWH HEOPTaHMYECKUX BEUIECTB U UX MPEBPALICHUN;



Cc(OPMUPOBAHHOCTH YMEHHUS HCMOIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IUIs
coctaBieHHs] (OpPMYJ BEIIECTB M  YPAaBHEHUH  XUMHUYECKHX  pEaKIuH,
cuctematuieckyto HomeHkIatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

C(OPMUPOBAHHOCTH YMEHHUSI OTIPEAETATh BAJIEGHTHOCTh U CTENEHb OKUCICHMUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHMSX, BUJ XMMHYECKOW CBSI3U (KOBaJEHTHa,
UOHHAs, METAIMYEeCKasi, BOJOPOJAHAs), TUI KPUCTAUIUYECKON PpEIIETKH
KOHKPETHOT'O BELIECTBA;

c(OPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTH CBOWCTB BEILIECTB OT
BUJAa XMUMHUYECKOM CBSI3M W THUMNA KPUCTAUIMYECKOW PEmETKH, OOMEHHBIN U
JOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3U;

c(hOpPMUPOBAHHOCTh YMEHHUI: KJIaCCU(PUIIMPOBATH: HEOPTraHUUECKHUE BEIIECTBA
10 UX COCTaBYy, XUMHUYECKHUE PEAKLIMH 10 PA3IMYHBIM IPU3HAKAM (UUCILy U COCTaBY
pearupyomumx BelECTB, TEII0BoMYy 3(G(dEKTy peakiuu, W3MEHEHMIO CTeleHen
OKHUCJICHHS JJIEMEHTOB, OOpPaTUMOCTH, Y4YaCTHIO Karajiu3aTopa U JApyrue);
CaMOCTOSITENIbBHO BbIOMpaTh OCHOBAHMS M KPUTEPUU sl KJaccUUKaIIU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOPMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI MEPUOAUYECKOTrO 3aKoHa /.
N. MenpeneeBa u JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, O0BSICHUTEIBHYIO
Y MMPOTHOCTUYECKYIO0 (PYHKIINH;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB M HWOHOB XHUMHYECKHX JJIEMEHTOB IE€PBOr0O—YETBEPTOrO IEPUOJIOB
[Tepuognueckont  cucrembl  J[.MI.  MeHneneeBa,  HCHONB3Ys  MOHATUS
«IHEPTreTHYECKHE YPOBHM», «IHEPrEeTHUYCCKHE MOIYPOBHM», «S-, P-, O-aToMHbIC
opOuTanm», «OCHOBHOE M BO30YXIEHHOE HHEPTETUUYECKHUE COCTOSHUSI aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M HUX
coequHeHW 1o Tnepuomam u rpynmnam  Ilepuomuueckoin cucremsr . W
MeHnneneeBa, BAICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS UX
AIIEKTPOHHBIX 000JIOUEK;

chOpMHUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHMCHIBaTH) OOIIME
XUMUYECKAE  CBOMCTBA  BEIIECTB  PAa3JIMYHBIX  KJIAaccoOB,  IMOATBEPKIATh
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIYy HEOPraHMYECKUMHU BEIIECTBAMU C
MIOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIL;

c()OPMUPOBAHHOCTh YMEHHUSI pACKpbIBaTh CYUIHOCTb: OKHCIHUTEJIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLMH MMOCPEICTBOM COCTaBIEHHUS JIEKTPOHHOIO OayaHca
ATUX pPEaKUWi; peakuuid MOHHOTO OOMEHa IMYyTEM COCTaBJICHUS MX TMOJIHBIX M
COKpalI€HHBIX  WOHHBIX  YpPaBHEHHMM;  peakUuyd  TUAPOJIW3A;  PEeaKuuu
KOMITIEKCO0Opa3oBaHus (Ha MpuMepe TUIPOKCOKOMIUIEKCOB IIMHKA U AJTFOMUHUSA);



cOPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHMUSI
XUMHAYECKUX PEAKIUN ¢ y4éTOM HMX DHEPTeTUYCCKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHHUS CKOPOCTH XHMMHUYECKOM peakIMu B 3aBUCUMOCTH OT Pa3IuYHbIX
(bakTOpoOB, a TAaKKe XapaKTep CMEIICHUS XUMUIECKOTO PABHOBECHS 1101 BIUSTHUEM
BHeNTHUX Bo3zeicTBuil (mpuniun Jle [llarense);

cOPMHUPOBAHHOCTh yMEHHUS XapaKTepPU30BaTh XWMUYECKHE PEaKIIH,
Jexalnue B OCHOBE MPOMBIINIJICHHOTO TOJYYEHHUS CEpPHOM KHUCIOThI, aMMHakKa,
oOIMe Hay4dHble NPUHIMIBI XUMHUYECKHUX IPOU3BOJICTB; IEIECO00pa3HOCTh
IPUMEHEHUSI HEOPTaHWYECKHUX BEIICCTB B MPOMBIIUICHHOCTH M B OBITY C TOYKH
3pEHHUS COOTHOIIICHHUS PUCK-TIONH3a;

c(hOPMHUPOBAHHOCTh BIIQJICHUSI CHUCTEMOW 3HAHMA O METOJaX HAYIHOTO
MO3HAHUA SIBICHUM MpUpoabl — HaOIIOJEHHE, HW3MEPEHHE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (PEATHbHBIA M MBICJIEHHBIN ), UCIIOIH3yEMbIX B €CTECTBCHHBIX HAyKaXx,
YMEHUS NPUMEHSTh 3TH 3HAHUS TTPU IKCIIEPUMEHTATHLHOM UCCIIEIOBAHUN BEIIECTB
U g OOBSACHEHHMS] XUMHUYECKUX SBIICHHHA, HWMEIONUX MECTO B MPHUPOJIE,
IPaKTUYECKOM ACSITEIIbHOCTH YeJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHMS BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATHUSIMH W TIPEACTABICHUSIMH APYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO MIOHMMAaHUSI MAaTEPUATILHOTO €MHCTBA MUPA;

cOPMHUPOBAHHOCTh YMEHHS TPOBOAUTH PACUETHI: C HCIOIL30BAHUEM
MOHSATUN «MaccoBasi JOJsl BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHIICHTPAIUS»;
Macchl BEIlleCTBA WKW 00BEMA ra3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAaKLMH BEIIECTB; TEII0BOro 3¢ dexra
peakiyy; 3HA4YCHHS BOJOPOJHOTO TOKA3aTels PacTBOPOB KHUCIOT W MIEIOYEH ¢
W3BECTHOW CTENEHbIO AUCCOIMalluM; Macchl (00BEMa, KOJIMYECTBA BEIECTBA)
POyKTa PEaKIMU, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUJIE pacTBOpa C
omnpeAeEHHON MacCOBOM J10Jel pacTBOPEHHOTO BEIIECTBA WJIU JAHO B M30OBITKE
(MMeeT mpuMecH); J0JU BbIXOAa MPOAYKTa PEaKlMK; 00bEMHBIX OTHOLIECHUH T'a30B;

c(hOPMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIPHO IIJIAHUPOBATh M MPOBOIAUTH
XUMUYECKUA  DKCIEPUMEHT  (MPOBEIEHME  peakuuid  HOHHOTO  OoOMeHa,
MOJTBEPKICHUE KaUeCTBEHHOIO COCTAaBa HEOPraHWYECKHUX BEILIECTB, ONPECICHUE
Cpelbl pPacTBOPOB BEHIECTB C MOMOIIbIO HWHAMKATOPOB, HW3yYEHUE BIIMSHUS
pa3nUyHbIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOM  pEakIuu, pEIICHHE
OKCIIEPUMEHTATBHBIX 3a7ad 1o Temam «Metamtely u  «Hemertamne») ¢
cOOJII0ICHUEM TPaBUJI O€30MacHOr0 OOpalleHHs C BEIIECTBAMU U JJaOOPaTOPHBIM
obopyaoBanueM, PopMyITUpOBATH 1Eb UCCIICA0BaHUS, TPEACTABISATh B PA3IMUHON
dopme  pe3ynbTaThl  OKCHNEPUMEHTa, AHAIM3UPOBATh W  OLECHUBATh  MX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOI0IaTh MTpaBuia MOIb30BAHMUS XUMHUYECKOM
MoCcyJIo W JabopaTopHbIM 00OpyJO0BaHHEM, OOpalieHus C BEIIeCTBAaMU B
COOTBETCTBHHM C HWHCTPYKIMSMHU TIO BBITIOJIHEHUIO J1TA0OPATOPHBIX XUMUYECKHUX
OMBITOB, AKOJOTMYECKH LEJIECO00pa3HOro MOBEACHUS B OBITY U TPYIOBOH
JEATEIbHOCTH B LIEJISIX COXPAHEHHSI CBOErO 3/I0POBbSI, OKPY>Kaloleld MPUPOIHOU
cpenbl M JOCTHKEHUS €€ yCTOMYMBOrO pPa3BUTHs, OCO3HAaBaTh ONACHOCTb
TOKCUYECKOTO JIEUCTBUSI HA >KUBBIC OPTaHU3MblI OMPEACTIEHHBIX HEOPTaHUYECKUX
BEIIECTB, TOHMMas cMbIch nokaszarens [1JIK;

c(hOpPMHUPOBAHHOCTh YMEHHM: OCYIIECTBIATh II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OpMAIUHN B PA3TUYHBIX UCTOYHUKAX (HaydHas U yueOHO-Hay4HAs
auTeparypa, CpeacTBa MaccoBoi nH@opManuu, IHTEepHET U Apyrue), KpUTUHIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(OpMaILIHIO, epepadaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C IMOCTABICHHON yueOHOU 3a/1aueH.
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10 KUIIACC
KoanuecTBo yacos DJIEKTPOHHBbIE
Ne HaumenoBaHue pa3iesioB U TeM (uudposbie)
n/n NporpaMmbl Bcero Konrpoabnsie | Ipaxtireckie o0pa3oBaTe/ibHbIE
padoThI padoThI pecypent
Pa3znen 1. TeopeTuyeckue OCHOBBI OPTaHUYECKON XUMHH
[Ipenmer opranndeckoi xumun. Teopus
1.1 CTPOCHHMS OPTAaHMYECKUX coeuHeHUN A. M. 8
bytneposa
Hroro no pazueiy 8
Paznen 2. YrieBoaopoanbl
21 [IpenenbHble yIIeBOAOPOIABl — ATKAHBI, 5
LUKIIOAJIKaHbI
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3.2 keToHbl. KapOoHoBbIe KUCIOTHL. Cl10XKHBIE 21
s¢upsl. Kupsl

3.3 VYrieBoabl 9
Hroro no pazneny 41
Pa3nen 4. A3oTcoaep:kaniue opraHndecKkue coeAnHeHusl

4.1 AMUHBL. AMUHOKHCIIOTHI. benku 12
Hroro no pazneny 12
Paspnen 5. BeicokoMoJIeKyasIpHBbIE COeAUHEHHUS
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11 KITACC

KoangecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeEM (uudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTnueckue p )
NporpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasnen 1. TeopeTuyeckue 0CHOBbI XMMHUH
Crtpoenue atoma. [lepuogunyeckuii 3aKkoH
1.1 u [lepuoanyeckas cucTeMa XUMHYECKUX 9
anemeHToB JI. 1. MenneneeBa
Ctpoenue Beniectsa. MHOrooopasue
1.2 P B P 11 1
BEILIECTB
1.3 XHUMHYECKHE PEAKIUU 19 1 3
Utoro no paszneny 39
Paznen 2. Heopranuveckasi Xumus
2.1 HemeTtamnsl 31
2.2 Meranisl 23
Hroro no pazueiy 54
Pa3gea 3. XuMus u :Ku3Hb
31 MeTo1bl TO3HAHUS B XUMHH. XUMHUS U 9
' KU3Hb
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

ITPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VI YYEHUKA

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., JIlynun
B.B.; non penakuueit Jlynuna B.B., O0uiecTBo ¢ orpaHM4eHHOM
OoTBeTCTBEHHOCTHIO «[[PODAY»; Axnimoneproe obmectBo «M3naTenbcTBo
«IIpocsemenue»

Epemun, JIynun - Xumus. 10 kiace. YueOHUK. YT1yOJlI€HHBIN YPOBEHB.

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
VYpoxku xumuu B 10 knacce. YrinyOn€Hubiil ypoBeHb. MeToandeckoe nmocodue K

yueOHuky «Xumus. 10 kinacc. YrayonéHnsiii ypoBeHb» 1o pen. Jlynuna B. B.

Ypoxu Xumuu B 11 knacce. YrinyO0n€uusiii ypoBeHb. Metoandeckoe nocooue

K yueOHuky noj pen. B. B. Jlynuna

Mertoandeckoe nocodue k yueonukam B. B. Epemuna, H. E. Ky3smenko, B.

. Tepenuna u np. «Xumus. YTiryoineHHbd ypoBeHb». 10—11 kiacc A. A.

Hpo3nos u ap.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://chem-ege.sdamgia.ru/teacher?id=6350145
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