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HOACHUTEJIbBHAS 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 OCBOCHHS
dbenepanbHOi 00pa3oBaTEIBLHOM MporpaMMbl cpeHero ooriero oopazosanus(DOIT
COO), mpexacranenHbix B denepaibHOM TOCYAapCTBEHHOM 0Opa30BaTEIbHOM
craggapre COO, c¢ yuérom KoHuenuuu mnpenojgaBaHus y4eOHOro MpeaMeTa
«Xumus» B o0pa3oBarenbHbIX opraHu3anusx Poccuiickoit  deneparum,
peanu3yoIMX OCHOBHBIE 00pa30BaTeNIbHBIC MPOrPAMMBbI, 1 OCHOBHBIX MOJIOKEHUM
«Crpareruu pa3sutusi Bocnutanus B Poccuiickoit @enepanuu Ha nepuo 10 2025
roga» (Pacnopspxenue IpaButensctBa PO ot 29.05. 2015 No 996 - p.).

XuMHs Ha YpPOBHE YMIIYOJIEHHOTO H3y4Y€HHUs 3aHMMAeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOTO oOpa3oBaHusi ydammuxcs 10-11  kmaccos.
WN3yuenue mnpeaMmera, peaiusyemMoe B YCIOBUSX AU(PHEpEeHIIMPOBAHHOTO,
npodWILHOTO OO0YYeHHUs, TPU3BAHO OOECIEUUTh OOIIE0O0pa30BATEIBLHYI0 U
OOIIEKYJIBTYpPHYIO TIOJITOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTaiyy UX K OBICTPO MEHSIIOIIUMCS YCIOBHSIM KU3HU B COLIMYME, a TAaKxKe JIJIst
MPOAOTKEHUSI O0y4YeHUs] B OpraHu3anusax MpodhecCUOHATBHOTO 00pa3oBaHus, B
KOTOPBIX XUMUS SIBISETCS OJIHOW U3 NPUOPUTETHBIX JUCIUILINH.

B mporpamme mno XuMHUM Ha3zHaYeHUE MpeaAMeTa «XUMUS» MOTydaeT
NOAPOOHYI0  WHTEPHPETAMI0 B  COOTBETCTBUM C  OCHOBOIIOJIAraloluMU
nonoxenusmu @I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJIeH, coAepKaHus,
pe3yJibTaToB OOy4YeHUs] U TpeOOBaHUN K YPOBHIO TOATOTOBKHU BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBISIOTCSA CIEAYIONIME BBINOJHAEMBIE MPOrPAMMOMN IO
XUMUU (PYHKLINU:

e HMHPOPMAIMOHHO-METOINYECKAsL, peaTu3aius KOTOpOod oOecrnednBacT
MOJYyYCHUE TPEACTaBICHUS O LEIAX, COJEp)KaHWHU, OOIIEH CcTpaTeruu
oOy4eHHs, BOCIUTAHUSI U PA3BUTHS 00YyUaIOIIUXCS CPEACTBAMU IIPEIMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO MPOhHUIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOIAS, KOTOpast peaycMaTpUBaeT
ONpE/ACNICHUE: TPUHIUNOB CTPYKTYPUPOBAHUS U TOCIEAOBATEIBLHOCTU
U3y4YeHUs Yy4eOHOro marepualia, KOJMYECTBEHHBIX U Kau€CTBEHHBIX €r0
XapaKTEPUCTHUK; MOJAXO0J0B K (DOPMUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OLICHKU OOpa3oBaTelIbHBIX JOCTHXKEHHM OOydYaromuxcs B
paMKax HTOTOBOW arrecTtaiud B (OpME €IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[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 OOYYEHHUIO W TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIUTAaHUI0O  Ha  OCHOBE  YCBOCHHUS
00111eUeIOBEYECKUX [IEHHOCTEH;

Pa3BUTHE MMO3HABATEILHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX
crocoOHocTe oOydaromuxcsi, (GOpMHUPOBaHUE Y HUX CO3HATEIHLHOTO
OTHOIIIGHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHIO Kak
YCJIOBHIO YCIENTHOM Npo(deccCroHaTbHOM U 00IIECTBEHHOU IESITETLHOCTH,
OTBETCTBCHHOTO OTHONIICHUS K CBOEMY 370POBBI0 M TIOTPEOHOCTH B
3I0POBOM 00pase >KU3HU;

dbopMHpoBaHWEe yYMEHUH W HABBIKOB Pa3yMHOTO MPHUPOIOIIOIH30BAHUSA,
Pa3BUTHE KOJIOTHYECKOH KyJIbTYPhI, IPUOOPETEHUE OMBbITa OOIIIECTBEHHO-
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 gaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HEJIEIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHMYECKOM XUMMHU.

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

DONEeKTPOHHOE CTPOEHUE aroma YIiepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMS. BalleHTHbIE BO3MOXHOCTM aToOMa yriepoja. XUMHYECKas CBS3b B
OpraHWYEeCKUX COCTUHEHUSX. TUIbl TMOpPUAN3AIMU aTOMHBIX OpOUTaell yriepoa.
Mexanu3mbpl  00pa3oBaHMsS KOBaJCHTHOM CBsi3W (OOMEHHBIM W JTOHOPHO-
aKLeNnToOpHbIM). TuMbl NepeKpbhIBaHUS ATOMHBIX OpOUTANe, G- U T-CBS3U.
OpunapHasi, 1BOMHas M TpoiHast cBsi3b. CrocoObl pa3pbiBa CBSI3e B MOJIEKYJax
oprannueckux BemiecTB. [loHsATHe 0 cBOOOJHOM paaukane, Hykieopuiae u
aneKkTpodue.

Teopuss crTpoeHust opraHudeckux coeauHenun A.M. byrtnepoBa wu
COBPEMEHHBIE IIPEACTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHUS
OpraHMYECKUX COEAUHEHUH. MOoNeKyJsipHble U  CTPYKTypHblE  (OPMYIIBL.
CtpykrypHble (OpMYJbl pa3IWYHBIX BUJOB: pPa3BEPHYyTas, COKpAILEHHA,
ckenetHas. M3omepusa. Bunabl u3omepuu: CTpyKTypHas, HNPOCTPAHCTBEHHAs.
DNeKTpOHHBIE ADPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAUHECHUN (MHAYKTUBHBIN U
ME30MEepHBIN 3P PEKTHI).

[IpeacraBnenne o KiacCUPUKANMKM OPTraHUYECKUX BemecTB. [loHsTHE O
dbyHkunoHansHOM rpynmne. 'omonorus. 'omonornyeckue psapl. CuctemaTuyeckas
HOMeHKJaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBmaibHBIC Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEIICH.

OcoOeHHocTH W KilacCU(PUKAIUS OPraHMYECKUX peakuuid. OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE PEAKLIMY B OPTAHUYECKON XUMUHU.

OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHHUS BEIIECTB M HX IPEBpAILCHUMN:
03HAaKOMJIEHHE C 00pa3llaMi OPraHNYECKUX BEIIECTB M MaTepHaJaMy Ha UX OCHOBE,
OTIBITHI 1O MPEBPAIIECHUIO OPTaHUYECKHX BEIIECTB MPU HArpeBaHuM (IJIaBJICHUE,
oOyrauBaHUE M TOPEHHE), KOHCTPYHPOBAHHUE MOJETEH MOJEKYJ OPraHHYeCKHX
BELIECTB.

YrieBoaopoasl.

Ankanbl. 'oMosiornyeckuil psii ajikaHoB, oO1ias GpopmMysa, HOMEHKIIATypa U
M30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKaHOB, SP°-
ruopuIM3anms aTOMHBIX OpOMTalield yriepoja, G-cBA3b. DU3nMYecKue CBOWCTBA
AJIKAHOB.



XUMHYECKUE CBOMCTBA aJKaHOB: PEAaKUMHU 3aMEUICHHS, HW30MEpHU3ALINH,
JETHIpUPOBaHus, [IUKIN3AlNH, IUPOJIN3a, KpEeKUHra, ropenus. Ilpencrasinenue o
MEXaHHU3ME PeaKui PaJuKaIbHOTO 3aMEILICHHUS.

Haxosxnenue B npupojie. CriocoObl NOTy4YEHUs U IPUMEHEHHUE aJIKaHOB.

[Huknoankanel. O0mas Gopmysna, HOMEHKIaTypa U uzomepusi. OcCoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJIbIX (IIMKJIOMPOIIaH, IMKJIO0yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HUKIIOTeKCaH) [UKI0aTKaHOB. CIOCOOBI MOJTyYeHHs] U IPUMEHEHUE
UKJIOAJIKAHOB.

Ankenbl. ['oMonornueckuit psii ankeHoB, oOmas GopmMysa, HOMEHKIIATypa.
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKEHOB, SP>-TMOPHAN3ALHS
aTOMHBIX opOuTaned yriaepona, o- U m-cBsi3u. CTPYKTypHash U reoMeTrpudeckas
(uc-TpaHc-) uzomepus. duznueckue cBOMCTBA aJIKEeHOB. XUMHUYECKUE CBOMCTRBA!
peakUMy NPUCOEAUHEHMS, 3aMEIICHHs B O-TOJOKEHHE IPU JIBOWHOM CBS3H,
noiaumepusanuu u okucienus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOWHYIO CBs3b. CIOCOOBI MONy4eHNs U TPUMEHEHNE aJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (ConpsiKEHHbIE, U30JIMPOBAHHbIE,
Kymyaupoeanusie). OCOOEHHOCTH IJIEKTPOHHOTO CTPOCHUSI 1 XUMUUYECKUX CBOMCTB
CONPSDKEHHBIX TMEHOB, 1,2- n 1,4-npucoeaunenue. [lonumepusanus conpskEHHBIX
nueHoB. CriocoObl OJTy4YeHUs U IPUMEHEHUE aJlKaJueHOB.

Ankusbl. ["'oMonorudyeckuil psij ankuHOB, o01ast popMysia, HOMEHKJIaTypa U
U30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI AIKHWHOB, SP-
rudopuIM3anms aTOMHBIX opOuTaneil yriepoja. @u3nyecKkre CBOMCTBA AJIKWHOB.
XUMUYECKUE CBONCTBA: PEAKIIMU MTPUCOSTUHEHUS, TUMEPU3AIIUU U TPUMEPHU3AIIUH,
okucieHus. KucinorHele CBOMCTBA aJIKWHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakuy Ha TPOWHYIO CBs3b. CrOocoObl MOMYyUYEHUS U IPUMEHEHUE
AITKUHOB.

ApomaTudeckue YriaeBoAopo bl (apeHsl). ['omonoruyeckuili psiji apeHoB,
obmas hopmysa, HOMEHKIIATypa U U30MEPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKyJbl OcH30a. DHU3MYECKHe CBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIIMK 3aMelIeHUsI B OCH30JIbHOM KOJIbIIE U
yIJIEBOAOPOAHOM pPAAUKAIE, PEAKUUH NPUCOCAMHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpencraBieHue o0 OpUEHTUPYIOLIEM JACHUCTBUU 3aMecTUTEIEH B
OCH30JILHOM KOJbIIE Ha TMpUMEpPE aJKWIbHBIX PaJUKaIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMUHO- M HHUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupodia. [lomumepuszanus ctupona. CrnocoObl MOdydeHUus U
IIPUMEHEHNE aPOMATUYECKUX YIIIEBOAOPOIOB.

[Ipupoausiii ra3. [lonyTtHbie HeTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslif yrosib v npoayKThl ero nepepadboTku. CrocoObl nepepadboTku HEPTH:



MEpPeroHKa, KPEKUHT (TePMHUYECKHM, KaTaIUTUYECKHil), pUGOPMUHT, MHUPOIIU3.
[IpoaykTsl nepepabOoTKu HE(PTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXAY Pa3IUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOrEHIPOU3BOIHBIX YIJIEBOJOPOJOB. Peakuuu
3aMEIIECHNs TaJlor€Ha Ha TUAPOKCOrPYIIly, HUTPOIPYyIIly, IUAHOTPYIIILY,
amuHorpynmny. JlelicTBue Ha TaJOreHIPOU3BOAHBIE BOJHOTO U CHUPTOBOIO
pactBopa miEnour. B3auMoIeNCTBHE NUTAIOTCHAIIKAHOB C MarHue€M W ITUHKOM.
ITonsiTne 0 METaJNIOOPTaHUYECKUX COCIMHEHUSIX. Hcnons3oBanue
raJIOTEHNPOU3BOJHBIX  YIJIEBOJOPOJOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpPraHWYECKUX BELIECTB.

OKCnepUMEHTAIbHbIE METOJbl M3y4YEHHUS BEIIECTB M WX MPEBPAILCHUA:
U3y4YeHHEe (PU3MUECKUX CBOMCTB yIJIE€BOIOPOJOB (PACTBOPUMOCTD), KaueCTBEHHBIX
peakuuii yriaeBoIOpOAOB pa3iINYHbIX KiaccoB (oOeciBeunBaHue OpPOMHON WU
MOJIHOM BOJBI, pacTBOpa IE€pMaHIaHaTa Kajus, B3aUMOJEHCTBUE aLETHIIEHA C
aMMHUAYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyXEeHHE
yriepoja ¥ BOJAOPO/a B OPraHUYECKUX BEIIECTBAX, [TOJIyYEHHUE TUIICHA U U3yUEHHE
€ro CBOMCTB, O3HaKOMJIeHHE ¢ Koyulekuusamu «Hedte» u «Yroapy», ¢ oOpasnamu
IJJACTMACC, KaydyyKOB W PE3UHBI, MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB H
raJIOTEHIPOU3BOIHBIX YITIEBOJOPOAOB.

Kucnopoacoaepxkamme oprannyeckue coeuHeHM L.

[IpenenbHbie oaHOaTOMHBbIE COUPTHL. CTpoeHHE MOJIEKYd (Ha MpuMepe
METaHoJIa W J3TaHoja). ['oMonormueckui psan, oOmas ¢opMmyna, H30Mepus,
HOMEHKJIaTypa U  Kkiaccudukanusa. DuU3nuecKkue CBONCTBA  MPEACNIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIoOpoAHBIE CBSI3W MEXKIAY MOJIEKYJIAMHA CIIHPTOB.
XVWMHUYECKME CBOMCTBA: pEaKIMM 3aMEILIEHUs, JeTruAparaluu, OKHUCICHUS,
B3aMMOJIEWCTBHE C  OpPraHMYECKUMH M  HEOPraHWYECKHMMHM  KHCIOTaMH.
KauecTBeHHast peakuusi Ha OJJHOATOMHbIE CIUPTHI. JlelicTBHE ATaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOMy4YEeHUs] UM TNPUMEHEHHE OJHOATOMHBIX
CIUPTOB.

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

MHoroaroMHele CHUPTBI — STWICHITIMKONb W TiuiepuH. dusmueckue u
XMMHUUYECKHUE CBOMCTBA: PEAKIIUH 3aMEILEHUs, B3aUMO/IEHCTBUE C OPraHUUYECKUMU U
HEOPTraHWUYECKUMH KUCIOTAMHU, KAU€CTBEHHAsI pEaKIUsl HA MHOTOaTOMHBIE CITUPTHL
[IpencraBienue o MexaHU3Me pPEeaKINil HyKIeo(QuIbHOro 3amelnieHus. JlelicTBue Ha
opranu3Mm vesioBeka. CriocoObl Moay4yeHUs ¥ IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

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



cBoiicTB ¢eHona. KauectBeHnsie peakuuu Ha ¢(eHod. TOKCHYHOCTH (eHona.
Cnoco0OsI ontyueHust U npuMeHeHue gpexona. Genondopmaibieruinas cMoma.

KapOoHuibpHbIE COETUHEHUS — aTbAETUIbI U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHWIBHOW rpymnmbl. ['oMonorudyeckue psiapl ajlbJIErUA0OB U KETOHOB, 0OIIas
dopmyna, mzomepuss U HOMEHKIaTypa. dusuueckue CBOWCTBAa albAECTUIOB U
KETOHOB. XMMHUYECKHE CBOMCTBA albJETHI0B U KETOHOB: PEAKIIUU MPUCOETUHEHUSI.
OxkuciieHHe allbJIETUAOB, KAYECTBEHHbIE peakuuMu Ha anpaerujpl. CrnocoObl
NOJIyYEHUS] U IPUMEHEHHE AJIBJETHIOB U KETOHOB.

OnHOOCHOBHBIE TMpeeNbHbIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. MI3oMepust u HOMeHKIIaTypa. Ou3ndeckue CBOMCTBa
OJIHOOCHOBHBIX TpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3UM MEXAY
MOJIEKYJIaMHi KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakuus 3TepUPHUKAIUU, PEAKIHH C YYacTHEM YTJIEBOJOPOJIHOTO pajauKana.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KUCHIOTHL. [loHSATHE O MPOU3ZBOAHBIX
KapOOHOBBIX KHCIOT — CIOXKHBIX 3Qupax. MHorooOpasue KapOOHOBBIX KHCIOT.
Oco0EeHHOCTH CBOMCTB HEMPENEIbHBIX U APOMATHUECKUX KapOOHOBBIX KHUCIOT,
JTUKApOOHOBBIX KUCIOT, TUJIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaButenu BbICIINX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBAas, MAJIbMHUTUHOBASA, OJEUHOBAs, JUHOIEBAS,
JUHOIeH06as KUCIOThL. CIIOCOOBI MOMyUEHUsI U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢upbl. ['oMonormueckuit psna, odmas Gopmyna, U30MEPHUS H
HOMEHKJIarypa. Dusnyeckne M XUMHUYECKUE CBOMCTBA: THAPOJHU3 B KHUCIOW W
HIETI0OYHOM Cpee.

Kupsel. Ctpoenue, puandeckue 1 XUuMUYECKHUE CBOIMCTBA KUPOB: TUIPOJIU3 B
KUCJIOM U menoynoi cpeae. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTaTKU
HEeNpeeNbHbIX JKUPHBIX KUCIOT. KUpBI B IpUpPOIE.

MBpbL1a KaK COJIA BBICIIUX KapOOHOBBIX KHCJIOT, HX MOIOIIIEE JACHCTBHE.

O6mas xapakTepucTika yriaeBoJoB. Knaccudukaius yrieBoaoB (MOHO-, 11-
U Tnonucaxapuibl). MoHocaxapuabl: TJIOK03a, (GpyKTO3a, rajiakro3a, pubo3sa,
ne3okcupudo3a. Ou3ndecKkre CBOWCTBA W HaxXOXAeHHWE B mpupose. DoTocuHTEs.
XHWMUYECKUE CBOMCTBA IIFOKO3bI: PEAKIUU C yYaCTUEM CIIUPTOBBIX U aJIbJETUIHON
TpyIN, COUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHHME TIIOKO3bI, €&
3HAUYECHUE B KUZHEAECATEIBHOCTH OpraHu3mMa. J(ucaxapuibl: caxapo3a, MajabT03a U
JaKkTo3a. BoccTaHaBnMBarolie U HEBOCCTAHABIMBAIOIME AUcaxapuasl. ['uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMmenenue. [lonucaxapuabl: Kpaxmai,
INIMKOTEH M 1eiunroio3a. CTpoeHue MakpoMOJIEKYJl Kpaxmaia, IJIMKOTeHa U
nesurono3bl.  DHU3WUYECKHE CBOMCTBA KpaxMalla W LEIUTIOJ03bl. XHMUYECKHE
CBOMCTBA Kpaxmaia: TMJIpOJu3, KaueCTBEHHAs PEaKLUs C HOJOM. XUMHUYECKHE
CBOMCTBA LIEJUIIOJIO3BI: THIPOJIU3, MOJyyeHUue 3(pUpoB Lewnoio3bl. [loHsTue 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIETK).



OKCHEpUMEHTAIBHBIE METOJbl HW3y4YEHHUS BELIECTB M WX IPEBPALLCHUN:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOCHCTBUE ITAHOJIA C HATPUEM,
OKHCJICHUE 3TWJIOBOTO CHHUPTA B ANBJECTH] HAa PACKAIEHHONW MEIHOW IPOBOJIOKE,
OKHCJIEHUE 3TWJIOBOTO CHUPTA AUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), KAYECTBEHHBIE pPEAKUWH Ha albJeruabl (C THAPOKCHUIOM
muammMuHcepeopa(l) u runpoxcumpom menu(ll)), peakuus rimiepuHa ¢ THIPOKCHIOM
meau(ll), xumMmuueckue cBoiicTBa pacTBOpa YKCYCHOW KHCIIOTBI, B3aMMOJICHCTBHE
pacTBopa Ioko3bl ¢ ruapokcuiom meau(ll), B3aumoaeiicTBue kpaxmania ¢ HOA0M,
pelIeHUEe DJKCIEPUMEHTAIbHBIX 3a7ady 1o TemaM «CrnupTel U (EHOIBDY,
«Kap06onoBbie KHCITOTHI. Cl10KHBIE dUPHI».

A3oTcoaep:kamye OpraHMvecKre CoeuHeHM .

AMUHBI — OpraHMuY€ecKHe MpOU3BOAHbIE amMuaka. Kiaccudukanus aMHHOB:
anudaTtuyeckue M apoMaTHUeCKHUe; IEpBUYHBIC, BTOPUYHBIE U TPETUUHBIC.
Crpoenue Moiekyn, obmas (popmysa, U30MepHUsi, HOMEHKIIATypa U (pu3nueckue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYEeCKMX aMHUHOB: OCHOBHBIE CBOICTBA,
QIKUJIMPOBAHNE, B3aUMOJCHCTBUE INEPBUYHBIX AMMHOB C A30TUCTOW 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
MOJly4eHUS U TpUMEHeHHe anudpaTuueckux amuHoB. llomyueHue aHunuHaA H3
HUTPOOEH3071a.

AmuHokucnotsl. Homenknarypa u nzomepus. OTaenbHbIe NPEICTABUTENH O
AMUHOKHCIOT: [JIMIMH, aJlaHuH. @Pu3nyeckue CBOWCTBA  aMUHOKHCIOT.
XYWMHYECKHME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpPHBIX OPTaHUYECKHUX
COCMHEHUI, peakuus IMOJUKOHJEHCAluM, O00Opa3oBaHHE MENTHUIHON CBS3M.
buonornyeckoe 3HaueHnEe aMMHOKUCIOT. CHHTE3 ¥ TUAPOJIU3 MENTHUIOB.

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

OKCHEpUMEHTAIBHBIE METOJbl HW3y4YEHHUS BELIECTB M WX IPEBPALLICHUN:
pacTBopeHue O€NIKOB B BOJE, JEHATypauus OEIKOB NpPU HArpeBaHUU, IBETHbHIC
peakuuu Ha O€JKM, pELIeHHE OKCIEPUMEHTAIBHBIX 3adad [0 TEeMaM
«A30TCconepKale OpraHndecKue CoeAMHEHMs» U «Pacro3HaBaHne OpraHUYeCKUX
COCIMHEHUID.

BbicokoMoseKkyIsIpHBIE COeTHHECHMS.

OCHOBHBIE MOHATUS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHWI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALMH, CPEIHAS MOJIEKYISIpHAs



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

[Tonmumepusie wmatepuanbl. [lmactMacchl  (MOMUATHICH, TOJUIIPOTIUICH,
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 CHEIUATBHOTO Ha3HAYCHUS (TeduioH, KEBIIap,
AIEKTPONPOBOASIINE MOJIUMEPDI, OHOopa3ziaraeMble OJIUMEPHI).

OKCHepUMEHTAIbHBIE METOJbl HW3Yy4YEHUs BEIIECTB M HUX MPEBPAIlCHUA:
03HaKOMJIEHHE ¢ 00pa3liaMi NPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKoB, pEIIeHHEe OHKCIEePUMEHTAIbHBIX 3a7ad no Teme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH.

Pacuérurle 3amaumn.

Haxoxxnenue MojekynsipHoi GOopMysibl OpPraHUYECKOTO COEIMHEHHS IO
MacCCOBBIM JIOJISIM JIEMEHTOB, BXOJISAIIUX B €T0 COCTaB, HAXOKICHUE MOJIEKYJISIPHOM
(opMyJIbI OPraHUYECKOTO COETMHEHHS IO Macce (00bEMY ) MPOTYKTOB CTOPAHUS, T10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU HW/WUIU HCXOTHBIX
BEIIIECTB, YCTAHOBJICHUE CTPYKTypHOU (OpMYJIbl OPraHMYECKOTO BEIIeCTBa Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WUJIU CIOCOOOB MOJYYEHHUs], ONPEACICHUE AOTU
BBIXO0/1a POYKTa PEAKI[UU OT TEOPETUUECKH BO3MOKHOTO.

MexXnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBS3€M IPU U3YYEHUU OPraHUYECKON XUMUU B
10 xmacce OCyIIECTBISIETCS 4Yepe3 HCIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, Tak MW TIOHATHH, TPHUHATBIX B OTACIBHBIX TpeaMeTax
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (DaKT, TUTOTE3a,
TEOpHsi, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOMI0IEHUE, H3MEpEHue,
AKCIIEPUMEHT, MOJIE€JIb, MOJICTIMPOBAHHUE.

®dusuka: Marepus, aroM, OdIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKya,
AHEPTeTUYECKUIl ypOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3NUYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHUS, CKOPOCTb, DHEPTUs,
Mmacca.

buonorusi: Kkierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MeTadoIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM U TeTepOTPOQHBIA TUIl MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, MABIXaHWE, OEJTKH, YTJIEBOJIbL, >KUPBI, HYKIECHHOBBIC KHUCIOTHI,
(epMeHTHI.



['eorpadus: mone3npie HCKOMaeMble, TOTUTUBO.
TexHoNOrus: TUIIEBbIE MPOAYKTHl, OCHOBBI PAllMOHATHLHOTO MHUTAHUS,
MOIOIIIME CPEACTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX siiep. XUMHUYECKUU 3ieMeHT. M3oronbl. CtpoeHue
AJIIEKTPOHHBIX O0OJIOUEK aTOMOB, KBAaHTOBBIC YHCIIA. DHEPreTUUECKUE YPOBHHU U
noaypoBHHU. ATOMHbIE opOuTanu. Kiaccupukanusi XuMHU4eCKUX 31€MEHTOB (S-, P-,
d-, f-omements). PacmpeneneHue SIEKTPOHOB MO AaTOMHBIM — OpPOHTAISIM.
DneKTpOHHbIE KOH(UTYpAIlUU aTOMOB 3JIEMEHTOB MEPBOTO—4ETBEPTOrO MEPHOIOB
B OCHOBHOM U BO30YXKIEHHOM COCTOSIHMM, HJIEKTPOHHbIE KOH(QUIypaluud HOHOB.
DIIEKTPOOTPULIATEIBHOCTD.

Ilepnonnueckuii 3akoH U [lepuonnueckas cucteMa XUMHUYECKHX JJIEMEHTOB
J.1. MengaeneeBa. CBs3p NMepUOIUYECKOrO 3akoHa M lleproauueckoil cUCTEMBI
XUMUYECKUX  DIIEMEHTOB C COBPEMEHHOM TEOopuel CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX U CIOKHBIX BEIIECTB M0 TPYyIIIaM U IeproiaM. 3Ha4eHUE NEPHOTUYECKOTO
3akoHa /[.11. Menneneena.

Xumuyeckass CBsI3b. BHIBI XUMHWYECKOW CBS3M: KOBAJCHTHAs, WOHHAs,
MeTajuinyeckas. MexaHu3Mbl 00pa30BaHUSl KOBAJIEHTHOW CBSI3U: OOMEHHBIA M
JOHOPHO-AKLENTOPHBINA. DHEPIUs U AIMHA CBA3U. [10JISIpHOCTH, HANPABIEHHOCTD U
HACBIIIAEMOCTh KOBaJIEHTHOM cBsi3u. Kparuele cBa3u. Bogopoanas cBsi3b.
MexMOoIeKyJIIsIpHbIE B3aUMOIEUCTBUS.

BaneHTHOCT, M BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM (HA IpUMEpPE COEIUHEHU
3JIEMEHTOB BTOPOTO MEPHUO/IA).

IIpencraBiieHre O KOMIUIEKCHBIX coequHeHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa30BarTenb, JHUTaHIbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHECHUIA.
ITonsATHE O KOOPAVMHALMOHHON XUMHUH.

BemectBa  MOJIEKYJSIDHOTO M HEMOJIEKYJISIDHOTO  CTpO€HHs.  Twmbl
KPUCTAJUIMYECKUX PEUIETOK (CTPYKTYp) M CBOMCTBA BEIIECTB.

[lonsTne o nucnepcHbIx cucreMax. Mctunuble pactBopsl. [Ipencrasienue o
KOJUIOUJHBIX pacTBopax. CnocoObl BBIPAKEHUS KOHUEHTPAMU pPacTBOPOB:
MaccoBasi J0JIg BEIECTBA B pacTBOpE, MOJIIpHAsl KOHLEHTpauus. HacelleHHbIe 1
HEHACBIILIEHHbIE PACTBOPHI, pACTBOPUMOCTh. Kpucramioruaparsl.

Knaccudukanus m HOMEHKIaTypa HEOPTAaHUYECKUX BElIeCTB. TpHUBHAIbHBIC
HA3BAHMS OTJEJBHBIX MIPEACTABUTENIEN HEOPTAHUYECKUX BEILECTB.



Kiaccudukanusa XMMHUYECKUX pPEAKUU B HEOPTAHMYECKOW M OPraHU4eCKOM
XAMUHU. 3aKOH COXPAHEHUS MACChl BEIIECTB; 3aKOH COXPAHECHUS W IPEBPAIICHUSA
SHEPTUH MPU XUMHUYECKUX peakIusiX. TeraoBbie dPPEKThl XUMUUECKUX PEAKIIHIL.
TepMOXHUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOU peakiuu, e€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['omoreHnHsbIe 1 reTeporeHHble peakuuu. Katanus n KaTalin3aTopsl.

O6paTuMble U HEOOpaTUMBbIE peaklu. XUMHUYECKOoe paBHOBecue. KoHcTanTa
XAMUYECKOTO paBHOBecUs. DaKTOpbI, BIMSAIOLIME HA IOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI: TEMIIEpaTypa, JaBJICHNE U KOHUECHTPAIMM BEIIECTB, YYACTBYIOIINX B
peakuuu. [Ipuamun Jle [laTense.

OnekTponuTuueckas guccolanus. CwibHbIE U CJIa0ble AJICKTPOJIMUTHL
Crenenp aucconuanuu. Cpena BOJHBIX PAacTBOPOB: KHCIOTHAs, HEWTpayibHAasd,
niesoyHasi. Bomopoansiil nmokasarens (PH) pactBopa. I'maponus coneil. Peakunu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHSL.
Okucnurens u BoOCCTaHOBUTENb. [Ipolecchl OKHUCIEHUS U BOCCTAaHOBJIEHUS.
Baxnelnme OKUCIUTEIN W BOCCTAHOBUTENIHM. MeETOa 3IIEKTPOHHOTO OajaHca.
DJIEKTPOIU3 PaCTBOPOB U PACIIIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJIbl HM3YyYEHHUS BEIIECTB M HX IPEBpAIlCHUMN:
pPa3OKEHHE TIEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalnd3aToOpa, MOMIEIHN
KPUCTAUNIMYECKUX PEHIETOK, MPOBEICHNE PEaKIIMii HOHHOTO 0OMeHa, OTIpeielieHUe
Cpelbl PacTBOPOB C IMOMOIIBIO WHJIMKATOPOB, M3YYECHHUE BIMSHUS Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKUMH | TMOJO0KEHUE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckas xummusi.

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

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

['anorensl. HaxosxJeHue B mpuUpoje, CHOCOOBI TMoJydeHus, puznueckue u
XAMUYECKUE CBOMCTBA. [ 'anoreHoBoaopoabl. BaxkHenime KUCIOPOICOAepKaAIINEC
COCIMHEHHMS rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJTYYEHUS
rajnoreHoB. [[pumeHeHre raJsoreHoB U UX COCTMHECHUIM.

Kucnopon, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CIOCOOBI MOTYYCHUS
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
cepoi(V1). CepHucras u cepHast KUCIOTHI M UX cojin. 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. [IprmeHenue a3oTta
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 coeauHeHuit. DocdopHbIe
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
CoJIu. AKTUBUPOBAHHBIM yroib, aacopoOius. dymepensl, rpaeH, 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.
[IpumeneHue kpemMHus U ero coennHeHni. CTeK0, ero Noy4eHue, BUbl CTEKIIA.

[Tomoxenune metannoB B [lepuoandeckoil cucteMe XUMHUYECKUX JIEMEHTOB.
OCoOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J0YEK aToMOB MeTauioB. OOmue
dusnueckre CBOMCTBA MeTAIOB. [IprMeHEHHE METauioB B OBITY U TEXHUKE.
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 Ilepuogndeckoit 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 OJEMEHTOB. MarHuii W Kajdblui: TMOodydyeHue, (U3UYECKHE 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 coeAMHEHUH. AMQOTEepHBIE CBOWCTBA OKCHAA U
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 OKUCIUTENbHBIE 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 €€ coenuHeHu. [lonyuenue u
MPUMEHEHNE MEJIU U €€ COCTMHECHUI.

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

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEIIECTB M WX IPEBPALICHUN:
M3ydyeHue oOpa3loB HEMETAIOB, ropeHue cepul, docdopa, xeinesa, MarHus B
KHCIIOPOJIE, HM3YyYEHHUE KOJUIEKIMH «MeTauibl W CIUIaBbl», B3aUMOJCHCTBHUE
HIEJTOYHBIX U MIEJIOYHO3EMEIBHBIX METAIOB ¢ BOJIOM (BO3MOKHO HCIIOJIB30BAaHUE
BUJIEOMATEPHUAIIOB), B3aMMOJCHCTBUE LIMHKA U KeEJle3a C pacTBOpamMu KUCIOT U
IeJI0YEH, KaYeCTBEHHBIC PEAKIIMU Ha HEOPTAaHUUECKHME aHUOHBI, KATHOH BOJ0OpPOJa
U KaTUOHBI METAJIOB, B3aMMOJIEHCTBHE THAPOKCHUIOB ATIOMUHHUS U IIMHKA C
pacTBOpaMM KHUCJIOT U LIEIOUYEH, pEelIeHNE SKCIEPUMEHTAIbHBIX 3a/a4 MO0 TeMaM
«"anorenby», «Cepa u e€ coeAUHEHUs», «A30T U Qochop U MX COETUHEHHUS,
«MeTalel TIaBHBIX TOATPYIID», « MeTauTbl MOOOYHBIX TIOATPYII.

XHUMHA U KU3HD.

Ponb xumuu B o0ecrieyeHun yCTOMYMBOTO pa3BUTHs yenoBeuecTsa. [lonsarue
0 Hay4YHBIX METO/IaX MO3HAHUS U METOJ0JIOTUU Hay4YHOTro uccienaoBanus. HayuHnsie
NPUHIMIIBI OpraHr3alii XMMUYECKOTO MPOou3BoACTBA. [IpoMbIlIeHHBIE CITOCOObI
MOJTyYEHUSI BaXHEUIIMX BEIIECTB (HAa MpUMEpPE NPOM3BOJICTBA aMMHaKa, CEpPHOU
KHUCIIOThI, M€TaHoa). [[poMbIIIeHHBIE CIOCOOBI MOTYYEHUSI METAJJIOB U CIUIABOB.
XHUMUYECKOE 3arpsI3HEHUE OKPYIKAOIIEH Cpelbl U €ro nociiencTBus. Poiap xumun B
0o0ecrneYeHnr YHEPreTUYECKON 0€30MacHOCTH.

Xumua ¥ 340poBbe 4enoBeka. JlekapcTBeHHble cpexacTtBa. [IpaBuna
HCIIOJIb30BaHUS JIEKAPCTBEHHBIX NpenapaToB. Poyib XMMUU B pa3BUTUU MEIUIIMHBI.

XUMHS THIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE N100aBku. Poiap XumMuu B
o0OecrieueHny MUIIEeBON OE30MMaCHOCTH.



Kocmernueckne u mapdromepusie cpenctBa. beitoBas xummus. [IpaBuia
0€30I1aCHOT0 MUCIIOIB30BaHUS IPENAPATOB OLITOBOM XMMUU B MOBCETHEBHOM KU3HHU.

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 3anaumn.

Pacuétel: mMacchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
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) MPOIYyKTa PEAKIUHU, €CIIU OJHO
W3 BEUIECTB JAaHO B BHJIE pacTBOpa C ONPEACIEHHOW MACCOBOM AOJEH
PacTBOPEHHOTO BEUIECTBA, MACCOBOW JOJIU U MOJISIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBOpeE, J10JIM BBIXOJA IPOIYKTA PEAKI[UU OT TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXNpeaMeTHbIX  CBA3€dl mOpu  uU3ydyeHUH oOmed u
HEOPraHMYECKON XUMHH B 11 Kiacce OCyHIECTBIISIETCA YEPE3 MCHOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSITHM, MPUHATHIX B OTIEIbHBIX
MpeAMETax €CTECTBEHHO-HAy4YHOIO IUKJIIA.

OO01me ecTeCTBEHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (PaKT, TUMOTE3a,
TEOpHsi, 3aKOH, aHAJIU3, CUHTE3, KJacCUu(UKalus, MepruoJAUYHOCTb, HAOIIOJIEHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MO/JIEb, MOJIETUPOBAHHUE.

®usuka: MmaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, DJIEKTPOH, POTOH, HEUTPOH,
MOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHb, BEILIECTBO,
TENO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, WJCANIbHBIN ra3, (U3NYecKue
BEJIUYMHBI, €MHUIBI U3MEPEHMUSI, CKOPOCTh, SHEPTHSI, Macca.

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

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

TexHoIOrus: XUMUYECKAs] TPOMBIIIIEHHOCTh, METAILTYPIrUsl, CTPOUTEIbHbIE
MaTrepuabl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBAsI MPOMBIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIILICHHOCTb, POU3BOJICTBO KOCMETHYECKHUX
npenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB, 3JIEKTPOHHAs
POMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 XMUMHNN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNA

JIMUHOCTHBIE PE3YJIBTATDI

B cooTBeTcTBUM € CHCTEMHO-IEATEILHOCTHBIM TOJIXOJAOM B CTPYKType
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS NpeaAMeTa «XHUMHs» Ha YPOBHE CPEIHETO
oOmero o0Opa3oBaHUSl BbIIEIEHBl CIEAYIOLUIUME COCTABJISIOLIUE: OCO3HAHUE
00y4YaroIMMMHUCS POCCUUCKOW TPaKIAHCKOW HMICHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOTPE/IETICHHUIO; HATMYUE MOTUBALINU K
00y4YEeHHUI0; TOTOBHOCTh W CHOCOOHOCTh OOYYalIIMXCSd PYKOBOJCTBOBATHCA
MPUHATBIMU B OOIIECTBE TMpaBWJIaMW © HOPMaMU TIOBEICHUS;, HAIWYNC
IPaBOCO3HAHUS, HKOJIOTHYECKOUN KYJIbTYPhI; CIIOCOOHOCTh CTaBUTH LIEJIM U CTPOUTD
YKU3HEHHbIE TUTaHBbI.

JIuyHOCTHBIE pe3ynbTaTbl OCBOCHUSI TpeAMeTa «XHUMHSD»  OTPaKaroT
cOpPMUPOBAHHOCTh OTBITa I[MO3HABATEILHOM U TMPAKTUYECKOU JEeATEIbHOCTU
o0y4aromuxcs B MPoIecce peaan3anuu 00pa3oBaTeIbHON ASSITETbHOCTH.

JIuyHOCTHBIE pE3ynbTaThl OCBOCHUS TpeaMeTa «XHUMHSD»  OTPaKaroT
chOpPMUPOBAHHOCTh OTIBITa IMO3HABATEILHOW U TMPAKTUYECKON ACSTENbHOCTH
00yJarommxcsi B Mpoliecce peann3alnur o0pa3oBaTEIbHON JESITEIbHOCTH, 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 TBOPYECKOM ACSITEITLHOCTH MPU CO3JIaHUN YUESOHBIX
MIPOEKTOB, PEIICHUH yUCOHBIX U MIO3HABATEIIHHBIX 337124, BBHIMOTHEHUH XUMHIECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JOTHKY H
apTyYMEHTHI IPYTUX TIPU aHATN3€¢ PA3TUIHBIX BUIOB YICOHOU EATEeTLHOCTH,

2) IaTpMOTHYECKOI0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAyYHOMY HAacCJEAUIO
OTEYECTBEHHOW XNMUH;

YBaXEHHUSI K TPOLIECCYy TBOpPUECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO
MPUI0KEHUS XHUMHH, OCO3HAHMS TOTO, YTO JAHHBIE HAYKH €CTh pe3yjbTar
JUTUTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAJIbHBIX  IMOUCKOB,
MOCTOSIHHOTO TPYyda YU€HBIX U MPAKTUKOB,;

MHTEpEeCca U MO3HABATEIbHBIX MOTHBOB B MOJTYUYE€HUH U MOCIEYOLIEM aHATU3E
uH(OpMAITUH O MEPETOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUH;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHbIE C XUMUYECKUMHU SIBJICHUSIMH,
Y TMPUHUMATHh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE TMOBEIECHHWE M TIOCTYNKH CBOMX TOBapHINEH C
MO3UINI HPABCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHUS TOCIEICTBUI
OCTYIIKOB;

4) popMupoBaHUs KYJIbTYPHI 310POBBSI:

NOHUMAHUA LEHHOCTeH 370poBOro u 0Oe30macHoro obpasza KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOTO OTHOIIEHHMSI K COOCTBEHHOMY (PU3UYECKOMY M
NICUXUYECKOMY 3/I0POBbIO;

COOMIOACHH TMpaBUJl OE30MacHOr0 OOpalleHHus C BEIIeCTBAMU B OBITY,
MOBCEAHEBHOM KM3HHU, B TPYJOBOU N€ATEIBLHOCTH;

NOHUMAHUA LEHHOCTH TMPAaBWJI HWHAMBUIYATbHOTO M  KOJUIEKTHBHOTO
0e301acHOr0 MOBEACHUS B CUTYalIUsIX, YTPOKAIOIIUX 3/IOPOBBIO U JKU3HU JIIO/ICH;

OCO3HaHUS TMOCIEICTBUNA W HEMPUATUS BPEAHBIX MPUBBIUEK (YyMOTpPEOICHHUS
QJIKOTO0J15l, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOr0 BOCTIMTAHMSI:

KOMMYHHUKaTHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKOM
JIESITEIbHOCTH,  OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeSITeNIbHOCTH,

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B pCEIICHUH NPAKTHUYECKUX 3a]ad
COLIMAJILHOM HAIPaBJIEHHOCTHU (B paMKaX CBOETo Kjacca, IIKOJIb);

MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQECCHl pa3IudHOTO POjaa, B TOM
YyClie HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUN TI0 XUMUH;

YBOXCHHUS K TPYLy, JIOJSM TPYyAa U pe3yibTaTaM TPYAOBOM IEATEIHbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpPY HHJMBUIYaJbHON TpaeKTOpUHU
obOpaszoBanus, Oyaymed npodeccuu U pealn3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, COCOOHOCTEW K XUMUM, UHTEPECOB U
noTpedHOCTel 0011IeCcTBa;

6) PK0JIOrHYeCKOro BOCIIMTAHUS

HKOJIOTUYECKU 1I€TIeCO00Pa3HOTO OTHOIIECHUS K NPHPOJE KaK HCTOUHUKY
CyLIECTBOBAaHMS KU3HU HA 3EMIJIC;

NOHUMAHUS IJIOOATBPHOTO XapaKTepa SKOJIOTHYECKHX MpoOIeM, BIUSHUSA
HSKOHOMHYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOTHOM U COIMATLHOM CPEeIbl;

OCO3HaHUS HEOOXOJAMMOCTH UCIHOJB30BaHUS JIOCTHXKEHUH XUMHH JJs
pelIeHNs] BOPOCOB PAlMOHAILHOTO MPUPOA0IOIb30BaHNUS;



AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCIIIMX BPEI OKPYIKAOILIEH
MPUPOAHON cpelie, YMEHHUSI MPOTHO3UPOBATH HEOJArOMpUSITHBIE KOJIOTHUYECKUE
IIOCIIEICTBYSA PEANTPUHUMAEMBIX JEUCTBUNM U IPEAOTBPAILATh UX;

HAJIMYMS Pa3BUTOTIO SKOJIOTHMYECKOTO MBIILUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIIbITa JEATENBHOCTH DKOJIOTUYECKOU HaIIPaBJIIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTHCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIBHOMN
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemohobuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHMS:

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

MOHUMAHUS CHeUM(PUKH XHUMHHU Kak HayKd, OCO3HaHusi e€ poJiu B
dbopMHpPOBAHUY PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUHM IIEJIOCTHOTO
IpeacTaBiieHus] 00 OKpYyKalolIeEM MUpE KaK O €IMHCTBE MPUPOIbl U YeJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PEUICHUM MpoOJieM COXpaHEHUs
IPUPOJTHOTO PABHOBECHS;

yOSKIEHHOCTH B O0CO0OM 3HAYUMOCTH XHMMHH JUIS  COBPEMEHHOMU
UMBUJIM3ALMU: B €€ TYMAHUCTUYECKOW HAIPABIEHHOCTHU U BAXKHOW POJIM B CO31aHUU
HOBOM 0a3pl MaTepUAIbHOW KYyJIbTypbl, B PEIICHUU TJIOOAIBHBIX MPoOIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUYECKOW, NMUIIEBOU U
AKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTHH MEIUIMHBI, OOCCIICUCHHH YCIOBUMN
YCIIELIHOTO TPY/Aa U SKOJIOTHUECKH KOM(POPTHOM KU3HU KAXKJOTO UJieHa 00IeCTBa;

€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 N3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIFOYCHUS 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, UCCIIEI0BATEIBCKON JIESITEIbHOCTH;

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

HMHTEpeca K 0COOCHHOCTSM TpyJa B paznuyHbIX chepax mpodeccruoHambHON
NEATENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbBI



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

3HAYNMBIE TUTSt dbopMHUpOBaHUS  MHUPOBO33PEHUSA o0ydJaronmxcs
MEXKIUCIUIUTMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHS, OTpakarolue
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa M CHEHUPUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPTHUSs, SBJICHUE,
MpOIIECC, CUCTEMA, HAy4YHbIM (haKT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsi, UCCTIEJIOBaHKE, HAOTIOJCHUE, U3MEPEHHUE, DKCTIEPUMEHT U JIPYTHE);

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

CIOCOOHOCTD oOyyJaroumxcs WCIIOJIb30BATh OCBOECHHBIE
MEXIUCIUTUTMHAPHBIC, MUPOBO33PECHUYECKHUE 3HAHUS M yHUBEPCAJIbHBIC YUCOHBIC
JIEVCTBUSA B IO3HABATEIILHON U COLUMAIBHOW MPAKTHUKE.

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

INo3naBaTe/lbHBbIe YHUBEPCAJIbHBIE YUeOHbIe [1eiiCTBUS

1) 6a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyalIM3upoBaTh  Mpobiemy,
paccMaTpuBaTh € BCECTOPOHHE;

OTIPENENATh IEIU JeATCILHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPHH UX
JOCTHKEHHSI, COOTHOCUTD PE3YJIHTAThI IEATEILHOCTH C MTOCTABICHHBIMHU IIETISIMH;

WCIIOJIB30BaTh TP OCBOCHHWM 3HAHWUW TMPUEMBI JIOTUYECKOTO MBITIUICHHMS:
BBIJICTIATh XapaKTEpHbIC MPU3HAKU TOHSATHN W YCTAHABIMBATh WX B3aUMOCBS3b,
WCII0JIb30BaTh COOTBETCTBYIONINE TIOHITHS ISl OOBICHEHUS OTICIBHBIX ()aKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEPHH I KIacCU(PHUKAIUA BEIIECTB U
XUMUYECKUX PEAKIU;

yCTaHABIWBATh TMPUYWHHO-CIICICTBEHHBIC CBSI3U MEXKAY H3yYaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTMUECKHE pPaCCYXXIEHUS (MHIyKTUBHBIC, IEAYKTHUBHBIC, TIO
AQHAJIOTHH), BBISBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B paccMaTPHBAEMBIX
SABJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIOUCHNUS,

MPUMEHATH B MPOIECCE MO3HAHUS WCIOJIB3YEMbIe B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, TPEOOPA30OBHIBATH MOJICTLHBIE TIPEICTABICHUS — XUMUYECKUN
3HAK (CMMBOJI) 2JIEMEHTa, XUMHUIecKast popMyIia, ypaBHECHHE XUMHUYECKOW PEaKIIHH
— MPU PEIICHHH YYEOHBIX TMO3HABATEIBHBIX W MPAKTHUECKHX 3a/]ad, MPUMCHSTH



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

2) 6a30BbIE HCCIEA0BATEIbCKHE e CTBUSL:

BJIAJETh OCHOBaMHM METOJIOB HAay4YHOI'O IMO3HAHUSA BEUIECTB M XMMHYECKHX
peaKuuii;

(bopMyIUpOBaTh LIEJU U 3a/1a4M UCCIIEI0BAaHUS, UCIIONIb30BATh MOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYJIMPOBaHHBIE BOIMPOCH B KAaYECTBE WHCTPYMEHTA
NO3HaHUSI U OCHOBBI JUIsl (POPMHUPOBAHMS TMIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBbIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAaHUS M IPOBEACHUS
YYEHUUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOIIOAATh 3a XOJIOM
IPOLECCa, CAMOCTOSATEIBHO MPOrHO3MPOBATh €ro pe3yibTaT, (pOpMyIupoBaTh
0000111eHUS ¥ BBIBOABI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB HCCIEAOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIA OTUET O MPOJEIIAHHON paboTe;

npHOOpeTaTh OMBIT YYCHUYECKOM HCCIeNOBaTeNbCKOW U MPOEKTHOU
JESITENIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
IOMCKY METO/IOB PEIICHU IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUYHbIX METO/I0B
MTO3HAHMS.

3) paGora ¢ uHpopmanme:

OpPUEHTHPOBATbCS B Pa3IUYHBIX HCTOYHHMKAX HWHGopManuu (HAy4HO-
HOMyJIsipHAsl JIUTepaTypa XUMHUYECKOIO COJAEp)KaHUs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTepHeTa), aHanM3upoBaTh MH(DOPMALMIO PAa3IMYHBIX 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 OMBIT HCIOJb30BaHUS HH(POPMALMOHHO-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 CPEACTBA IPU PabOTE C XUMHUYECKOM
uHpoOpMalel: MPUMEHATh MEXIPEAMETHbIE ((PU3NUECKHME M MaTeMaTUYECKHUE)
3HAKU U CUMBOJIBL, (DOPMYIIbI, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATJIAAHOCTH.

KomMMyHuKaTHBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHSA:



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

BBICTYNAaTh C MPE3EHTALMEN PE3yJIbTATOB IMO3HABATEIBHON NIEATEIBLHOCTH,
ITOJIyYEHHBIX CAMOCTOSITEIIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJIHEHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEIOBAaHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealu3alui yueOHOTO MPOeKTa, U POPMYyIUPOBATH BHIBOJIBI
[0 pe3yJabTaTaM MPOBEAEHHBIX HCCIEAOBAHUM IMYTEM COTJIACOBAHMS MO3UIUN 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 alrOpuT™M JCHCTBHA TIpH
BBIMIOJTHEHUM YYE€OHBIX W HCCIENOBATEIbCKUX 3aJad, BbIOMpaTh HauboJee
3¢ (deKTUBHBI CHOCOO0 MX peHIeHHs C Y4ETOM IMOJMyYEHHsS HOBBIX 3HAHUNA O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBISATh CAaMOKOHTPOJIb MEATCILHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJIbTATbBI

[IpeameTHbIC pe3yabTaThl OCBOSHUS MPOTPAMMBI [0 XUMUU HA yTIyOIEHHOM
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 3HAHWUS W TIPUMCHCHHWIO 3HAHUH B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, a TAKKE B PeaTbHbIX )KU3HEHHBIX CUTYyaIUsAX, CBI3aHHBIX ¢ XUMuen. B
mporpaMMe M0 XUMHH TPEAMETHBIE Pe3yNbTaThl MPEACTaBICHB 10 ToJaM
U3YUYCHUS.

10 KVIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUSD»
OTPAXKAKOT:

C(POPMUPOBAHHOCTb NPEJCTABICHUN: O MECTE W 3HAYEHUU OPraHUYECKOM
XUMUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECNEYEHHH YCTONYMBOTO
Pa3BUTHUS YEJIIOBEUECTBA B PEHICHUU MPOOJIEM 3KOJIOTHUYECKON, SHEPTeTUYECKON U
NUIIEBOI OE30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUM HOBBIX MaTEpHUAIIOB,



HOBBIX HMCTOYHUKOB DHEPTHUH, B o0OecnieueHuu PalMOHAIBHOTO
MPUPOJIOTIONB30BaHMS, B (OPMHUPOBAHUM MHUPOBO33PEHUSI M OOIIEH KyJIbTypbl
YeJI0BEKa, a TAKXKE IKOJIOTMUYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHOU CpENE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUX  3HAHUW, KOTOpass  BKIIFOYAET:
OCHOBOIIOJIAraroue NOHITUS — XUMUYECKUNA 3JIEMEHT, aToM, PO U 3JIEKTPOHHAs
oOoyiouka aroma, S-, P-, O-aToMHBIE OpOWTaIM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aTroma, THOpuau3anus aTOMHBIX oOpOuTaied, WOH, MOJIEeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHHS, XUMUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBINA CKENET, PYHKITMOHATBHAS
rpynmna, pajadkang, CTPYKTypHble (GopMyibl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTYypHas U IMPOCTPAHCTBEHHAas (TeoMeTpuyeckKas,
ONTUYECKAas), H30MEPbI, TOMOJIOTUYECKHI PsSAJ, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCIIOPO- U a30TCOJIepKallhe OPTraHUYECKUE COEAUHEHUs, MOHOMEp, MOJIIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJSIDHBIE COEAMHEHHS; TEOPUH, 3aKOHBI
(mepuoanueckuit 3akon J[. M. MenneneeBa, Teopus CTPOCHUS OPraHUYECKHUX
BeniecTB A. M. ByTiiepoBa, 3aKOH cOXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHECHHUS
W TPEBpAIICHUS DJHEPTUU TPH XHUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU, MUPOBO33PEHUYECCKUE 3HAHUS, JISKAIME B OCHOBE
MMOHUMAHUS IPUIUHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SIBJICHUM; TPEICTABICHUS O
MEXaHU3MaX XUMHUYECKUX PEaKlUid, TEPMOJMHAMHYECKMX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMSI, O B3AMMHOM BIIMSIHUM aTOMOB M TPYIIIT aTOMOB B
MOJIeKyJlax (MHIYKTUBHBIA U Me30MepHbI 3dpdexTri, opueHtantsl | u |l pona);
(akTOJIOTHYECKHE CBEACHMSI O CBOMCTBaX, COCTaBe, IOJYUYEHHH U OE30MacCHOM
WCIIOJIb30BAaHUN BAKHEUITUX OPTaHUYCCKUX BEIIECTB B OBITY M IPAKTUYECKOU
JESITETLHOCTH YeJI0BEKa, OOIINX HAYYHBIX MPUHITUTIAX XUMUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOJIa, MepepadbOTKU HEPTH);

c(OPMUPOBAHHOCTh YMEHUU: BBISBIATH XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
yCTaHAaBIIMBaTh MX B3aUMOCBSI3b, MCIOJb30BATh COOTBETCTBYIOIIUE TMOHATHUS HPU
OTMCaHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAaHUYECKUX COCAUHEHUI;

c(OPMUPOBAHHOCTH YMEHUI:

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHHIX) POPMYJI OPTaHUUECKUX
BEIIECTB;

COCTaBIISITh YPaBHEHUS XUMHUYECKUX PEAKIIMM M PACKPBIBATh UX CYUIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUd  MOCPEACTBOM  COCTaBJIEHUS
AJIEKTPOHHOTO OanaHca O3THUX peakIui, peakiuii HMOHHOTO OOMEHa MyTEM
COCTAaBJICHMSI MX TIOJIHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHEHHUI;



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

C(POPMUPOBAHHOCTh YMEHMH: YCTAHABIMBAaTh MPUHAJJIEKHOCTh HU3YUYEHHBIX
OpPraHMYeCKMX BEUIECTB MO HX COCTaBy M CTPOEHUIO K OINpeAeIEHHOMY
KJIacCy/TpyIIe COEIWHEHUM, JdaBaTh KM Ha3BaHUS IO CUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBoauTh TpUBHAIbHBIE Ha3BaHUS IS OTACIHHBIX
IpEACTaBUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTWIEH, TOJIYOJ, TVIMLEPHUH,
ATWICHIIIUKOJb, (eHOJ, (OopMalbAErul, aueTalbAeru, aueToH, MypaBbHHAs
KHCIIOTa, YKCYCHas KUCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBAS KUCIIOTHI,
TJIMIMH, aJlaHuH, MaJibTo3a, (PpyKTO3a, aHWIMH, TUBUHWI, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTue);

cOPMUPOBAHHOCT YMEHUSI OMNpPEAeNATh BHJ XHUMHUYECKOW CBSI3U B
OPraHWYEeCKUX COEAVHEHMSIX (KOBAJIEHTHAs M WOHHAs CBA3b, G- W T-CBA3b,
BOJOPO/IHAS CBS3b);

C(OPMUPOBAHHOCTh YMEHHUSI TMPUMEHSTHh TOJIOXKEHUS TEOPHUHU CTPOCHUS
oprannyeckux BemectB A. M. ByTnepoBa /isi 00bsICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI XapaKT€PU30BATh COCTAB, CTPOCHUE, PU3HUECKUE
U XMMHUYECKHE CBOWCTBA THUIMYHBIX NPEACTaBUTENEH pa3IUYHBIX KJIACCOB
OpPraHWYECKUX BEUIECTB: AJIKAHOB, IUKIOAIKAHOB, AJIKEHOB, AJIKAAUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIHPTOB, AJIbJETUJIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, TMPOCTHIX M CIIOXKHBIX I(HUPOB, KUPOB, HUTPOCOCIWHEHUH W AMHHOB,
AMUHOKHCIIOT,  O€JIKOB, YIJIEBOJAOB (MOHO-, [JU- W  MOJHCAXapuIOB),
WUTIOCTPUPOBAaTh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMU  ypaBHEHUSMU
COOTBETCTBYIOIIUX XWUMHUYECKMX pEaKIHWid C HCIOJb30BAaHUEM CTPYKTYPHBIX
dopmyr;

c(OPMUPOBAHHOCTh YMEHHUSI TIOATBEPXKIaTh Ha KOHKPETHBIX MpUMEpax
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 XapaKTEPU30BaTh UCTOUHUKH YTIEBOIOPOTHOTO
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 — HaONIOIEHNUH, U3MEPEHUH, MOJICTUPOBAHUH, SKCIEPUMEHTE
(peaIbHOM M MBICTICHHOM) U YMEHHS MPUMEHSTH 3TH 3HAHUS;

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



BBISIBJIEHUE MPUYNHHO-CIIEICTBEHHBIX CBA3EH — JJISl U3YUYEHUSI CBOMCTB BEILIECTB U
XAMUYECKUX PEAKIIUN;

C(pOPMUPOBAHHOCTh YMEHUI: BBIABIATH B3aUMOCBA3b XUMHUYECKUX 3HAHUM C
MOHATUAMH M TPEACTABICHUSIMH APYTHMX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TOHUMAaHUsSI CYLIHOCTH MAaTepUajJbHOTO €IWHCTBA MUDA,
UCIOJIb30BaTh CUCTEMHBIE 3HAHMS MO OPTraHUYECKON XUMHUM Ui OOBSICHEHUS U
IPOTHO3MPOBAHUS SIBJIEHUM, UMEIOLIUX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OPMUPOBAHHOCTh YMEHUI: POBOIUTH PACUETHI 0 XUMUUECKUM (opMyJiaM
U YpPaBHEHUSM XUMHUYECKHX PEAKIUU C HCMOJIb30BAaHUEM (PU3NYECKUX BEIMYHUH
(Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAacy€Tbl MO HAXOXKICHHIO XUMHYECKOU (POpMyJIbI
BELIECTBA 10 U3BECTHBIM MACCOBBIM JOJSM XMMHMYECKUX 3JIEMEHTOB, MPOILYKTam
CropaHusl, INIOTHOCTH Ia3000pa3HbIX BELIECTB;

c(pOpMUPOBAHHOCTh YMEHUII: MPOTHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATh
C TO3WLIMA  BKOJOTMYECKOM  0€30maCHOCTH  NOCHEACTBUS ~ OBITOBOM U
IPOM3BOJICTBEHHOM JESTEIRHOCTH YEI0BEKA, CBI3aHHOM € NepepaboTKOM BEILECTB,
UCIOJIb30BaTh MMONTYYEHHbIE 3HAHUS JJIsl IPUHATHS TPAMOTHBIX PELIEHUN IpodiieM
B CUTYaIlUsX, CBSI3aHHBIX C XUMUEH;

C(POPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIbHO IJIAHUPOBAaTh U IMPOBOJIUTH
XUMUYECKUNA JKCIEPUMEHT (IOJyYEHHUE W M3YUYEHHE CBOICTB OpPraHUYECKUX
BELIECTB, KA4YECTBEHHBbIE PEAKUHWHU YIJIEBOJOPOJOB PAa3IUYHBIX KIACCOB H
KHUCIIOPOACOIEPKAIINX OPraHMYECKUX BELIECTB, PELICHUE SKCHEPUMEHTAIbHBIX
3aJa4 1O pPAaclo3HABAaHUIO OPTaHUYECKUX BEILECTB) C COOJIIOACHUEM MPABHII
0e3omacHOTO OOpalieHuss C BeHeCTBAaMU H JIa0OpaTOpHBIM 000PYIOBaHHUEM,
dbopMynupoBaTh 1Edb HCCIAEAOBAHMS, TMPEACTABIATh B Pa3IMYHOM (popMme
pe3yabpTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OLEHNUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUM:

coOnrofaTh IpaBuia dKOJIOTHUECKH LEIecO00pa3sHOro MOBEIEHUs B OBITY U
TPYIOBOM NEATEIBHOCTU B LEJISX COXPAHEHHUS] CBOETO 370pPOBbS, OKpPY’KaroIIEh
IPUPOJHON Cpebl U JOCTHIKEHHUS €€ yCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOIO JECHCTBUS Ha JKHBBIE OPTraHHU3MBI
ONpENENEHHBIX OPraHUYECKUX BEILIECTB, TIOHUMAast cMbICH nokazaTess 1K

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(OpMALMKU B PA3IUYHBIX UCTOYHHUKAX (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

[IpenMeTHbie pe3ynbTaThl OCBOCHHUSI Kypca «OOImas U HeopraHuvecKas
XAMUSD» OTPAKAFOT:

c(hOpMHUPOBAHHOCTh MPEJICTABICHUN: O MaTEPUATBLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SBJIICHUM NPUPOIBI, O MECTE€ W 3HAYECHUHU
XUMHHA B CHUCTEME €CTECTBEHHBIX HAayK U €€ poju B OOECIeYeHUU YCTONYMBOTO
pa3BUTHS, B pEUIEHUU MPOOJIEeM HKOJOTHMUYECKOM, DHEPreTUYECKON M MUIIECBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JAaHUM HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOECIEUCHUH PAlMOHAIBLHOIO MPHUPOJIONOIL30BAHUS, B
dbopMHpOBaHNK MHPOBO33PEHUS U OONIEH KyJbTyphl UEIOBEKa, a TaKKe
AKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/I0POBBIO M IPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUX  3HAHUK, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE MOHATHUS — XUMUYECKUN JIEMEHT, aTOM, SIIPO aTOMa, NU30TOIIbI,
AJICKTpOHHAsT 000J0Yka aroma, S-, P-, d-aroMHBIE OpOWTAIW, OCHOBHOE W
BO30YX/IEHHOE COCTOSIHUSI aTOMa, TUOpuUIM3aiisi aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJ1a, BAJIEHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHCIICHHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAsA, MeETAJJIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKass pELIETKA, XUMHUUYECKash pPeakuus, pacTBOp, OSJIECKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJIUTHUYECKAsT JUCCOLMALMUSA, CTENEHb JUCCOLMAIWH,
BOJOPOJHBIA TIOKa3aTeidb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIUIOBOM d]dexT
XAMUYECKON PEAKINHU, CKOPOCTh XUMUYECKON peakiuy, XMMAYE€CKOE pPaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS ANEKTPOJIUTHUYECKOU TUCCOIUAIMU, TEPUOANUECCKUN
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
XHWMUU, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIME B OCHOBE MOHUMAaHUS IPUUMHHOCTH
Y CUCTEMHOCTH XUMHUYECKUX SIBIICHUI; COBPEMEHHBIE MTPEACTABICHUS O CTPOCHUU
BCIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM W HAJMOJIEKYJISIPHOM YPOBHSIX;
NPEACTABICHUS O MEXAHU3MaX XWUMHUUYECKUX PEAKUUN, TEPMOAMHAMHYECKHUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX MX IPOTEKAHUA, O XUMHYECKOM pPaBHOBECHH,
pacTBOpax M JMCIEPCHBIX cHcTeMax; (haKTOJOTHYECKUE CBEJEHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MaCHOM HCIOJIb30BAaHUM BAKHEUIIINX HEOPraHUYECKUX
BEIIECTB B OBITY W MPAKTHUUECKOW ACATEIHLHOCTH YEJIOBEKa, OOIIMX HAy4YHBIX
IIPUHIUIIAX XUMUYECKOTO IPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEPHBbIC MPHU3HAKU TOHSATUM,
YCTAaHaBJIMUBATh UX B3aUMOCBS3b, MCIOJb30BATH COOTBETCTBYIOLIUE MOHATUS IIPU
OIMCAHWH HEOPTaHMYECKUX BEUIECTB U UX MPEBPALICHUN;



Cc(OPMUPOBAHHOCTh YMEHHUSI HCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY s
coctaBieHHs] (OpPMYJ BEIIECTB M  YPAaBHEHUH  XUMHUYECKHX  pEaKIuH,
cuctematuieckyto HomeHkiIaTypy (IUPAC) u tpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTH YMEHHUSI OTIPEIENISATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHMSX, BUJ XMMHYECKOW CBSI3U (KOBaJEHTHa,
UOHHAs, METAIMYEeCKasi, BOJOPOJAHAs), TUI KPUCTAUIUYECKON PpEIIETKH
KOHKPETHOT'O BELIECTBA;

c(OPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTH CBOWMCTB BEILIECTB OT
BUJAa XMUMHUYECKOW CBSI3M W THUNA KPUCTALINYECKON pemeéTkd, OOMEHHBIA U
JOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3U;

c(hOpPMUPOBAHHOCTh YMEHHUI: KJIaCCU(PUIIMPOBATH: HEOPTraHUUECKHUE BEIIECTBA
10 UX COCTaBy, XUMHUYECKHUE PEAKIIMH 10 PA3IMYHBIM NPU3HAKAM (UUCILy U COCTaBY
pearupyommx BeUECTB, TEIJIOBOMY 3(P(EKTy peakiui, U3MEHEHUIO CTerneHen
OKHUCJICHHS JJIEMEHTOB, OOpPaTUMOCTH, Y4YaCTHIO Karajiu3aTopa U JApyrue);
CaMOCTOSITENIbBHO BbIOMpaTh OCHOBAHMS M KPUTEPUU Il KJIacCH PUKaluu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOPMUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI MEPHUOINYECKOro 3akoHa /1.
N. MenpeneeBa u JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, O0BSICHUTEIBHYIO
Y MMPOTHOCTUYECKYIO0 (PYHKIINH;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M HWOHOB XHUMHYECKHX JJIEMEHTOB IE€PBOr0O—YETBEPTOrO IEPUOJIOB
[Tepuogumueckor  cucrembr .M.  MeHneneeBa,  uCHoONb3ys  MOHSTHUA
«IHEPTreTHYECKHE YPOBHM», «IHEPrEeTHUYCCKHE MOIYPOBHM», «S-, P-, O-aToMHbIC
opOuTanm», «OCHOBHOE M BO30YXIAEHHOE HHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUECKHX JJIEMEHTOB U HX
coequHeHW 1o Tnepuomam u rpynmnam  Ilepuomuueckoin cucremsr . W
MeHnneneeBa, BAICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS UX
AIIEKTPOHHBIX 000JIOUEK;

chOpMHUPOBAHHOCTh YMEHHUH: XapaKTepu3oBaTh (OMHCHIBaTH) OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  pAa3JIMYHBIX  KJIAccoOB,  IMOATBEPKIAThb
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIYy HEOPraHMYECKUMHU BEIIECTBAMU C
MIOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIL;

c()OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH  CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMH MMOCPEICTBOM COCTABJIEHMSI AJIEKTPOHHOTO OanaHca
ATUX pPEaKUWi; peakuuid MOHHOTO OOMEHa IMYyTEM COCTaBJICHUS MX TMOJIHBIX M
COKpalI€HHBIX  WOHHBIX  YpPaBHEHHMM;  peakUuyd  TUAPOJIW3A;  PEeaKuuu
KOMITIEKCO0Opa3oBaHus (Ha MpuMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);



cOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH MPOTEKAHHS
XUMHAYECKUX PEAKIUN ¢ y4éTOM HMX DHEPTeTUYCCKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHHUS CKOPOCTH XHMMHUYECKOM peakIMu B 3aBUCUMOCTH OT Pa3IuYHbIX
(bakTOpoB, a TakKe XapaKTep CMEIIEHUS XUMHIECKOTO PAaBHOBECHS IO BIUSHUEM
BHEITHUX Bo3zeicTBuil (mpunnun Jle Hlatense);

cOPMHUPOBAHHOCTh yMEHHUS XapaKTepPU30BaTh XWMUYECKHE PEaKIIH,
Jexalnue B OCHOBE MPOMBIINIJICHHOTO TOJYYEHHUS CEpPHOM KHUCIOThI, aMMHakKa,
oO1e Hay4dHble NPUHIIUIBI XUMUYECKHUX MPOU3BOJACTB; I1€J1€CO00Pa3HOCTh
IPUMEHEHUSI HEOPTaHWYECKHUX BEIICCTB B MPOMBIIIIICHHOCTH U B OBITY C TOYKH
3pEHHUS COOTHOIIICHHUS PUCK-TIONH3a;

c(hOPMHUPOBAHHOCTh BIIQJICHUSI CHUCTEMOW 3HAHMA O METOJaX HAYIHOTO
MO3HAHUA SIBJICHUM NpUpoabl — HaOIIOJCHHE, HW3MEPEHHE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (PEATHbHBIA M MBICJIEHHBIN ), UCIIOIH3yEMbIX B €CTECTBCHHBIX HAyKaXx,
YMEHUS NPUMEHSTh 3TH 3HAHUS TTPU AKCIIEPUMEHTATHLHOM UCCIEIOBAHUN BEIIECTB
U g OOBSACHEHHMS] XUMHUYECKUX SBIICHHHA, HWMEIONUX MECTO B MPHUPOJIE,
IPaKTUYECKOMN JESATEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HMU;

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

cOPMHUPOBAHHOCT, YMEHHS TIPOBOJAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUN «MaccoBasi JOJsl BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHIICHTPAIUS»;
Macchl BeIlleCTBA WM 00BEMA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAaKLMH BEIIECTB; TEII0BOro 3¢ dexra
peaKkiy; 3HAYCHHS BOJOPOJHOTO TOKA3aTelsisi PaCTBOPOB KUCIOT W IIEIOYEH C
W3BECTHOM CTEMEHbIO JUCCOIMaluM; Macchl (0OBbEMa, KOJWYECTBAa BEIIECTBA)
POyKTa PEaKIMU, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUJIE pacTBOpa C
omnpeAeEHHON MacCOBOM J10Jel pacTBOPEHHOTO BEIIECTBA WJIU JAHO B M30OBITKE
(MMeeT mpUMecH); J0JM BbIXOa NPOAYKTa peaklnu; 00bEMHBIX OTHOLIEHHUH ra30B;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIBHO IUIAHUPOBATH U TPOBOJUTH
XUMUYECKUA  DKCIEPUMEHT  (MPOBEIEHME  peakuuid  HOHHOTO  OoOMeHa,
MOJTBEPKICHUE KaUeCTBEHHOIO COCTAaBa HEOPraHWYECKHUX BEILIECTB, ONPECICHUE
Cpelbl PpPAacTBOPOB BEHIECTB C MOMOIIbI0O HWHAMKATOPOB, HW3yYEHUE BIIHMSHUS
pa3nUyHBIX  (PAKTOPOB Ha CKOPOCTb XMMHMYECKOW pEaKIMH, pelIeHue
OKCIIEPUMEHTATBHBIX 3a7ad 1o Temam «Metamtely u  «Hemertamne») ¢
cOOJII0ICHUEM TPaBUJI O€30MacHOr0 OOpalleHHs C BEIIECTBAMU U JJaOOPaTOPHBIM
obopyaoBaHueM, POPMYITUPOBATH 1EIb UCCIIEA0OBAHUS, TPEACTABIATh B PA3IMUHON
dopme  pe3ynbTaThl  OKCINEPUMEHTA, AHAIU3UPOBATh W  OIEHHUBATh  MX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOI0IaTh MTpaBuia MOIb30BAHMUS XUMHUYECKOM
MoCyJIoM W JabopaTopHbIM O00OpyJO0BaHHEM, OOpalieHus C BEHIeCTBAMHU B
COOTBETCTBUM C HMHCTPYKLUSMHU IO BBIIOJHEHUIO J1A0OOPATOPHBIX XMMHYECKUX
OMBITOB, AKOJOTMYECKH LEJIECO00pa3HOro MOBEACHUS B OBITY U TPYIOBOH
NEATENBHOCTH B LENSAX COXPAHEHUS CBOETO 370POBbs, OKPYXKAOLIEH NPUPOIHOU
cpenbl M JOCTHXKEHUSI €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaThb OMACHOCTH
TOKCUYECKOTO JEHCTBUS HA YKUBbIE OPTaHU3MBbI ONPEACNEHHBIX HEOPTaHUYECKHUX
BEIIECTB, TOHMMas cMbIch nokaszarens [1JIK;

c()OPMHUPOBAHHOCTh YMEHHUW: OCYUIECTBIISTh LI€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OpMAIUHN B PA3TUYHBIX UCTOYHUKAX (HaydHas U yueOHO-Hay4HAs
auTeparypa, CpeacTBa MaccoBoi nH@opManuu, IHTEepHET U Apyrue), KpUTUHIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(MOpMaIIHIO, TepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHH C ITOCTABJICHHON yueOHO 3a1aueil.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIEKTPOHHBbIE
Ne HaumenoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie | IlpakTnueckue
n/n NporpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. TeopeTuyeckue OCHOBBI OPraHUYeCKOM XUMUM
[Ipenmer opranndeckoi xumun. Teopus
1.1 CTPOCHHMS OPTAaHMYECKUX coequHeHuil A. M 8 Bubarorexa [IOK
' P P A T https://m.edso0.ru/d69df650
bytneposa
Hroro no pazueiy 8
Paznen 2. YrieBoaopoanbl
21 [IpenenbHbIe yriieBOIOPObl — AJIKAHBI, 5 bu6nuoreka [IOK
' [IHKJIOATKAHbI https://m.edso0.ru/d69df650
HenpenenpHble yriieBo0pOIbl: aIKEHBI, bubmmoreka [JOK
2.2 14 1
aITKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6nmuorexa [JOK
2.3 A 8
pOMaTUYECKUE YTIIEBOIOPOIBI (ApEeHBI) https://m.edsoo.ru/d69dfe50
54 [IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB U UX 4 bu6nuoreka [JOK
' nepepadboTKa https://m.eds00.ru/d69df650
bubanoreka [JOK
2.5 r 4 1
AJIOTEHITPOU3BOIHBIC YTIIEBOIOPOIOB https://m.edsoo.ru/d69df650
Hroro no pazueiy 35
Paznen 3. Kuciaopoacoaepskanue opranndeckue coeIuHeHust
3.1 Cnuprtel. ®enon 11 1 Bubnmorexa [IOK

https://m.edsoo.ru/d69df650
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KapOoHuabHbBIC COSTUHEHUS: alIbJICTH/IBI 1

bub6nuorexa [IOK
3.2 keToHbl. KapOoHoBbIe KUCIOTHL. Cl10XKHBIE 21 https://m.edsoo.ru/d69df650
s¢upsl. Kupsl
bubnuorexa [JOK
3.3 9
YaeBOAE https://m.edso0.ru/d69df650
Hroro no pasaeiy 41
Paznen 4. A3oTconep:xaiiue opranudeckue coeIuHeHust
bu6nnorexa [IOK
4.1 A LA .b 12
MHHBL AMIHOKHCITOTH. HETIH https://m.edso0.ru/d69df650
Htoro no paszneny 12
Paznen 5. BbicOKOMOJIEKYJISIPHBIE COEeIMHEHUS
bu6mmoTexa [IOK
51 B 6
BICOKOMOJICKYJISIPHBIE COSTUHEHUS https://m.edsoo.ru/d69df650
Hroro no pazaeny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102
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11 KITACC

KosnuecTBO 4acoB DJIeKTPOHHbIE
HaumMeHOoBaHHE pa3ieioB U TEM uugpoBbIe
Ne n/m pasi Kontpoabnsie | IlpakTnueckue (mupp )
nporpaMMsbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnyeckne 0CHOBBI XUMHH
Crtpoenue atoma. [lepuoandeckuii 3akoH
bu6nmunorexa [IOK
1.1 u [lepuoanueckas cucteMa XUMHIECKUX 9
https://m.edso0.ru/2dd5724
aneMeHToB J. 1. Menneneera
Crpoenue BeuiectBa. MHOroo6pasue bubnmnorexa [IOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bubnuorexa [JOK
13 XUMHCCKHE peakiH 19 ! 3 https://m.edsoo.ru/2dd57f24
Htoro no paznemny 39
Paznen 2. Heopranuveckasi Xumust
bubmnotexa IIOK
2.1 Hemerazer 31 ! 3 https://m.edsoo.ru/2dd57f24
bubnnoreka [IOK
2.2 M 23 1 2
TR https://m.edso0.ru/2dd57f24
Hroro no pazueny 54
Pa3gen 3. XuMus ¥ :KU3Hb
31 MeToabl MO3HAHUS B XUMHUW. XUMUS U 9 bu6mmorexa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazmeny 9
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ITOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KoaudecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBbIE
Tema ypoka Konrpoabnsie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE PeCypPChl
padoTbI padoThI
[IpenmeT u 3HaueHHE
OPTraHUYECKON XUMHH,
1 npeacTaBiIcHUE O 1 bubnmorexa [OK
peA https://m.edso0.ru/3686e6f5
MHOT000pa3uu OPraHUYEeCKUX
COeIMHEHUN
DJIEKTPOHHOE CTPOCHUE aTOMa
Tiieposia (OCHOBHOE U
2 1}3,036p>1<z[él({Hoe COCTOSTHHS) 1 bubmmorexa LOK
y ’ https://m.edso0.ru/Oce6fd4c
BanenTHBIE BO3MOXKHOCTH
aToMma yriepoja
XuMuyeckast CBSI3b B
OpPTraHUYECKUX COCTMHEHUSIX.
3 MexaHnu3Mbl 00pa3oBaHUs 1 bubnmorexa [OK
. P https://m.edso0.ru/8d39f5c8
KOBaJIEHTHOM CBS3U, CIIOCOOLI
pas3psiBa CBA3€EH
Teopus cTpoeHus
4 OpPraHUYECKUX COCIUHEHUN A 1 Bubmaorexa ITOK
P ' https://m.eds00.ru/9e595ch8
M. bytiepoBa
Bu bt uzomepuu:
5 CTPYKTypHasi, 1 bubnuorexa [JOK
MPOCTPAHCTBEHHASL. https://m.edso0.ru/b0e61661
DnexTpoHHBIE YPPEKTH B



https://m.edsoo.ru/3686e6f5
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MOJIEKYJIaX OPraHu4YeCKUX
COEIMHEHUN

[IpencraBnenue o
KJIaCCU(UKALINH

6 cucTteMaTuyeckas bubmmorexa [IOK
https://m.edsoo.ru/c212dd21
Homenkuatypa (IUPAC)
OpraHUYECKHUX BEIIECTB

7 Knaccudukamnus peakiuii B bubnmnoreka [IOK
OpPTaHUYECKON XUMHUH https://m.edsoo.ru/ba5706aa

3 Cucrematn3anus u bubnnotexa IIOK
0000111eHIE 3HaHU 110 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHHA
psn, obmias popmyda,

9 HOMEHKJIaTypa ¥ H30MEPHsI, bubnmoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYTT

10 du3rUeCcKre U XUMHUYECKUE bu6nmmorexa [IOK
CBOICTBA aJIKAHOB https://m.edso0.ru/3137711c
Haxo’xaeHue ainkaHOB B

1 npupojie. CriocoObl bubnmnoreka [IOK
MOJIYy4YEeHUSI U TPUMEHEHUE https://m.edsoo.ru/259b0a5b
aJKaHOB
[ukmoankansl: oOmas
(dhopmysia, HOMEHKIATypa U

12 n30Mepusi, 0COOCHHOCTH bubmnotexa IJOK

CTPOCHHUA U XUMHUYCCKUX
CBOMCTB, CITIOCOOBI OJTy4EHUS
U IPUMEHEHUE

https://m.edso00.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pemenne pacu€THbIX 3a/1a4 Ha
OIIpe/IETICHUE MOJIEKYJIIPHOI
(hopMyJIBI OPraHNYECKOTO
BENIECTBA [0 MACCOBBIM

bubmanotexa IJOK

13 JIOJISIM aTOMOB 3JIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIIIIMX B €T0 COCTaB.
Cucrematuzanus u
000011IeHEe 3HAHU I10 TEME
AJIKEHBI: TOMOJIOTUYECKU I
psn, oOuas popmyia,
HOMEHKJIATypa, SJIEKTPOHHOE
14 u HpOCTpaH};I”)[BeHHOGTp Bubnuorexa LOK
https://m.edsoo.ru/273b0ale
CTPOCHHE MOJICKYJI.
CrpyKkTypHas ¥ IUC-TPaHC-
M30MepHUsl AIKEHOB
duznyecKne 1 XUMHIECKHUE
15 cBoiicTBa ankeHOB. [IpaBuio bubmorexa LIOK
https://m.edsoo.ru/21069ccd
MapkoBHHUKOBA
16 Cnioco0slI oyyeHus u bubnuorexa HOK
IIPUMEHEHHE AJIKCHOB https://m.eds00.ru/665dc058
[TpakTuueckas paborta Ne 1 mo
17 teme "[lonydenue sTuieHa u bubmmorexa [IOK
o https://m.eds00.ru/0941eed8
U3YyUYEHUE €ro CBOUCTB
Pemenue pacu€THbIX 33024 HA
18 ONpeEIeHNE MOJIEKYJISIPHOU bubnuorexa [JOK
(hopMyJIBI OPraHNYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
19 AJIKaJIMeHbl: CONPsDKEHHBIE, bu6nunorexa [IOK

HU30JIUPOBAHHBIC,

https://m.edsoo0.ru/04298c0a
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KyMYJIHUPOBaHHBIE.
Oco0eHHOCTH 3JIEKTPOHHOIO

CTpOEHUS
20 XUMHYECKHE CBONCTBA bu6mmoTexa [IOK
COMPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d
21 CriocoOblI mosTy4eHus u bubnmnoreka [JOK
IIPUMEHEHHE aJIKA/IUEHOB https://m.edsoo.ru/1aa81660
AJKMHBI: TOMOJIOTHYECKUI
psn, oOuas popmyia,
99 HOMEHKJIATypa, dJIEKTPOHHOE bubnunoreka [IOK
U IPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOEHHUE MOJIEKYI,
¢usnyeckue cBoiicTBa
93 XHUMUYECKHE CBOMCTBA bubnuorexa [JOK
AJIKAHOB https://m.eds00.ru/23493a93
24 KauecTBeHHbIE peakiuu Ha bubnmnoreka [JOK
TPOWHYIO CBSI3b https://m.edsoo.ru/7blc48da
CriocoOsl nosty4eHus u bubnunoreka [IOK
25
IIPUMEHEHHE aJTKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amau: pac4€rsl no
26 ypaBHeHHIOI;(HMIquCKOﬁ bubmmorexa LIOK
https://m.edsoo.ru/5db8e526
peakuuu
Cuctematu3zanus u
27 .
000011IeHrE 3HAHU T10 TEME
ApEeHbI: TOMOJIOTHYECKHNA PSI,
98 obmas ¢popmyna, bubnuorexa [JOK

HOMEHKJIaTypa. DIEKTPOHHOE
U TIPOCTPAHCTBEHHOE

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

CTpPOCHHE MOJICKYJI O€H30/1a 1
TOJIyOJ1a, UX (PU3UUYECKUE
CBOMCTBA

29

XUMHUYECKHE CBOMCTBA
ApPEHOB: PeaKIIUY 3aMEeIICHUS

bubmanotexa IJOK
https://m.edsoo.ru/a44alae4

30

XuMHU4ecKue CBOMCTBa
aApEHOB: PEAKIIUH
MPUCOEIMHEHUS, OKUCIICHUE
TOMOJIOrOB OeH30J1a

bu6nmmorexa [IOK
https://m.edsoo.ru/a44alae4

31

Oc0o0EHHOCTH XUMHUYECKUX
CBOMCTB CTUPOJIA

bubnnotexa IIOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THbIX 3a/1a4 Ha
OIpeielIeHUE MOJIEKYJISIPHOM
(hopMyJIBI OPraHUYECKOro
BeIlleCTBa

bubnuorexa [JOK
https://m.edsoo.ru/53461a2c

33

CriocoObl nosTy4eHus u
MpUMEHEHHUE apCHOB

bubmanotexa IJOK
https://m.edsoo.ru/6f717d09

34

I'enernueckas cBs3b MEXKITY
pa3IUYHBIMU KJIacCaMu
yIJIEBOJOPOI0OB

35

Pacuérel o ypaBHEeHUAM
XUMHYECKUX PEAKIUM.
Cucremaruzanus u
0000111eHIE 3HaHU 110 TeMe

36

ITIpuponusbiii ras. [lonyTHbie
He(TSHBIE Ta3bI

37

KameHHBIi1 yroyib ¥ POy KTHI
ero nepepadboTku

Bbubmnotexa IJOK
https://m.edso0.ru/69b3398b
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38

Hedtb 1 criocoOsl e€
nepepabotku. [Ipumenenue
MIPOJIyKTOB NepepadoTKu
HeTH

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

39

I'enernueckas cBs3b MEXKITY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOJOB

40

raJ'IOFCHOHpOI/BBOI[HI)IC
YTJIEBOAOPOAO0B: 3JICKTPOHHOC
CTPOCHHC, pCaKIIUH
3aMCIICHUA I'aJIOTCHA

bu6nunorexa [IOK
https://m.edsoo.ru/82b4d759

41

HeiicTBue menoueit Ha
rajoreHIPOU3BOIHbIC.
Bzaumoneiictrue
JIATAJIOT€HATKAHOB C MarHUEM
1 IHHKOM

42

CucreMaTu3anus u
000011IeHEe 3HAHUH T10
paszneny "YrieBonoposl"

bubnnotexa IIOK
https://m.edsoo.ru/20e89f22

43

KoHnTponsHas pabdota no teme
"VraeBogoponb!"

bubnnotexa IIOK
https://m.edsoo.ru/95c9e298

44

[IpenenbHbIC 0THOATOMHBIE
CIIUPTHI: TOMOJIOTHYESCKHIH
psn, obmias popmyIa,
CTPOCHHUE MOJICKYJI,
M30MepHsi, HOMCHKJIATYPa,
knaccupukanus, Gu3nIecKue
CBOMCTBA

bubnuorexa [JOK
https://m.edsoo.ru/df04c5cd
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XUMHYECKHUE CBOMCTBA

45 MPECTbHBIX OJTHOATOMHBIX bubmorexa HOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crnioco0bI nostydeHus u
46 MpUMEHEHHE 0THOATOMHBIX bubmmorexa [IOK
https://m.edso00.ru/484100000000000
CIIUPTOB
[IpocTeie adupsr:

47 HOMEHKJIaTypa U U30Mepus, bubnmnoreka [IOK
0COOCHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHX CBOICTB
MHOroaToMHbI€ CIUPTHI:

48 STUJIEHTJIMKOJIb U TJIMLEPHH, bubnuorexa HOK
ux GU3nUecKre U XUMUYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBa
Crioco0bI nostydeHus u

49 MPUMEHEHHE MHOTOaTOMHBIX bubmmorexa [IOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoJI: CTPOCHHUE MOJICKYJIBI,
50 (1)H3quc1<TIfe CBOMCTBA. ’ bubmiorexa LIOK
https://m.edsoo.ru/2ce726f8
ToxcuuHoCTh (heHoua

51 XUMHYECKHE CBOHCTBA bubnuorexa [JOK
(deHona https://m.edso0.ru/037ca5f9

59 Crioco0sI oTy4eHus: U bubnuorexa HOK
IpuMeHeHue (eHosia https://m.edsoo.ru/c77ddf4c
[TpakTiueckas padora Ne 2.

53 Pemrenue bubnuorexa [JOK

AKCIIEPUMEHTAJIbHBIX 3a7a4
o Teme "CrupTel U HeHOIbI"

https://m.edsoo.ru/fdOced09
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CucreMaTuzanus u

bubnuorexa [JOK

54
0000111eHNE 3HAHUN 10 TEME https://m.edsoo.ru/1810chb9b
ANbIeruapl U KETOHBL:
AICKTPOHHOE CTPOCHHE
55 KapOOHUIILHOU TPYTIIIBL; bubnmoreka [JOK
TOMOJIOTHYECKHUE PALBI, https://m.edsoo.ru/b139beaa
obmas popmyna, u3oMepus u
HOMEHKJIaTypa
ANbIeruapl U KETOHBL:
56 (u3rYecKue CBONCTBA; bubmorexa OK
’ https://m.edsoo.ru/c887425¢
peaKIuy IPUCOCTUHEHUS
Peaknuu oxucieHus u
57 Ka4eCTBEHHBIE PEAKIINU bubmmorexa LOK
p https://m.edso0.ru/a393baad
aJbIETUIOB U KETOHOB
58 CriocoObI moTy4eHust bubnmoreka [JOK
anbIeTUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHBIC MPeECTbHBIC
KapOOHOBBIE KUCIIOTEHI, bubmanotexa IJOK
59
0COOEHHOCTHU CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJTI
H3omepus 1 HOMEHKIIaTypa
60 Ka 60}11303171)( KHUCIIOT I/I)T(y ’ bubnmorexa [OK
p o https://m.edso00.ru/700cc87b
(u3nYecKue CBOKWCTBA
XHUMU4eCcKHe CBOUCTBA
61 MIpeneIbHBIX 0JHOOCHOBHBIX bubmmorexa LOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIOT
62 Oco0CHHOCTH CBOMCTB bubnuorexa [JOK

MYypPaBbUHON KHUCIIOTBI.

https://m.edsoo.ru/bb31be71
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MHuoroo6pa3ue KapOOHOBBIX
KHCIIOT

Oco0CHHOCTH CBOWCTB:
HEMpeaeIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,

bubnnotexa IJOK

63 KapOOHO R
AHKAPOOHOBRNX https://m.eds00.ru/83a08773
THJIPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu
BBICHINX KapOOHOBBIX KHCJIOT
64 ITonsATHE O NPOU3BOIHBIX bubnmnoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
CriocoObl oJTy4eHus u
65 MMPUMEHCHHE KapOOHOBBIX bubmmorera [JOK
p P https://m.edsoo.ru/7c065¢9d
KHUCJIOT
CrnosxHble 3QupsL:
TOMOJIOTHYECKUHN Psijl, 00Imast bubnmoreka [JOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 duU3nyUeCcCKre U XUMHUYECKUE bu6nmmorexa [IOK
cBolicTBa 3(pUpoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4:
10 YpaBHEHHUIO XUMHYECKON
68 peaKIuu, Ha OIpeIelICHHe
MOJICKYJISIPHOH (hOPMYJIbI
OPTaHUYECKOI0 BEIIECTBA
[TpakTuueckas padorta Ne 3.
bubmnotexa IJOK
69 Pemrenne

OKCIICPUMCHTAJIBHBIX 3aa4

https://m.edso00.ru/486671fb
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o Teme "KapOoHoBbIe
K1CcnoThl. CroxxHbie 3pupsr”

Kupsl: cTpoeHue,

70 buznyeckrue 1 XUMHUIECKUE bubnmorexa LOK
. https://m.edsoo.ru/al9c5b98
cBOMcCTBA (TUAPOIIH3)
OcoOeHHOCTH CBOWCTB
71 KHUPOB, COJIEPIKAIIUX OCTATKH bubnmnoreka [JOK
HENpeeTbHBIX KUPHBIX https://m.edso0.ru/b0331922
KucaoT. JKupsl B pupoe
Mpia Kak COJIM BBICIINX
KapOOHOBBIX KHCIIOT, UX
72 Mototee aeiicteue. [lonstue bubmorexa LIOK
https://m.eds00.ru/3c566565
0 CHHTETUYECKUX MOIOIINUX
cpeactBax (CMC)
I'enernueckas cBs3b
73 YTJI€BOIOPOOB U bubnuorexa LIOK
KHUCIIOPOJICOIEpKAIINX https://m.edso0.ru/56790c96
OpPTraHUYECKHUX BEIICCTB
74 Pacuérel o ypaBHEeHUAM
XUMHUYECKHX PeaKIIHid
75 Cucremarn3zamnus u bubnuorexa [JOK
000011IeHrE 3HAHU T10 TEME https://m.edsoo.ru/f8eaf2eb
OO01as xapakTepucTUKa
76 YIJIEBOJOB U KiIaccUpUKaIUs bubnunoreka [IOK

yIJIeBOJI0B (MOHO-, IH- U
MoJINCaxapubl)

https://m.edsoo.ru/7a9693al
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Monocaxapu/ibl: pu3ndecKue

77 CBOMCTBA U HAXOXXJICHUE B bubmorexa HOK
https://m.edsoo.ru/b4bdda2d
pupojie
[IpumeHeHue rarKo3sl, €€

78 3Ha4YeHHE B bubnuorexa [JOK
JKU3HEIEATCIIEHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapuapl: caxaposa,

79 MaJIbTO3a M JIAKTO3a. bubnuorexa [JOK
Haxoxnenue B mpupojie u https://m.edsoo.ru/eb0384e7
PUMEHCHHE JUCaXapUJIOB
[Tonucaxapunel: ctpoeHue

80 MaKpOMOJIEKYJI, PU3UUECKUE bubnmnoreka [IOK
M XMMHUYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMCHECHHE

81 [TonsTHE 00 NCKYCCTBEHHBIX bubnmoreka [JOK
BOJIOKHaX https://m.edso00.ru/6216e766
Pewenne pacueTHbIxX 3a1a4 Ha

82 ONpeNeNeHue JOJIM BbIX01a bubnuorexa [JOK
MPOAYKTa PEAKLIHUH OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO
Cucremaruzanus u

83 000011IeHEe 3HAHU 110 Bubmaorexa ITOK

https://m.edsoo.ru/08d4364c
pazzaeny
KonTponbHas pabota no teme
bubmnotexa IJOK
84 "Kucnopoaconepsxaimue

OpTraHUYEeCKHE COeTMHEeHus"

https://m.edsoo.ru/42c6678e
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AMMHBI: KJTaCCH(PHUKALIHS,
CTPOCHHE MOJICKYJI, 001Ias

85 dhopmyna, nzomepus bubmmorexa LIOK
pMYy-Ia, pHA, https://m.edsoo.ru/efa7e6ca
HOMCHKJIaTypa U (PU3HIECKHE
CBOMCTBA
86 XUMHYCCKUE CBOICTBA bubnnorexa IIOK
anndaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHWIMH: CTPOCHHUE aHWJIMHA,
87 0COOEHHOCTH XUMUYECKUX bubuorexa LOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHWJIMHA
CriocoObl osTy4eHus u
88 npUMeHEeHHe an()aTHIECKUX bubamorexa [IOK
P https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHACIIOTHI:
HOMEHKJIATYpa U H30MEPH,
89 (bH:;I/IquKHZiBOﬁCTBa ’ bubmmorexa [IOK
' https://m.edso0.ru/d1773e80
OTenbHBIC TPEACTABUTEIH Ol
AMUHOKUCIIOT
XUMHUUYECKHE CBOMCTBA
aMHHOKHUCIIOT, X
90 OHOJIOTHYECKOE 3HAUECHHUE bubmaorexa LIOK
https://m.edsoo.ru/77df705a
aMuHOKHCHOT. CUHTES U
TUIPOITU3 TICNITHIOB
Benku kak mpupoHbIe
91 OJIUMEPBL, CTPYKTYPBI Bubmaorexa ITOK
Ppl CIPYKTYD https://m.edso00.ru/429e9899
OEJIKOB
92 XUMUUYEeCKHEe CBOICTBA Bbubmnotexa IJOK

0O€eJIKOB

https://m.edsoo.ru/6237306d
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A3zoTcoaepxariie

TeTEPOLMKINIECKUE BuG 1OK
uoInoTeKa
93 coenuHenus. HykiaenHoBbie
https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosoruyeckas poib
[TpakTuyeckas padota Ne 4.
Pewenne Bu6 OK
nonmorexa
94 JKCIIEPUMEHTAJIbHBIX 33724 1
o Teme "A3oTCoNIepIKAIIIE https://m.edso0.ru/8e3¢02d1
1§
OpraHuYecKue coequHeHus"
[TpakTuueckas paborta Ne 5.
Pemenne BuG OK
uoInoTeKa
95 AKCMIEPUMEHTAIBHBIX 33124 H
" PaCIIOSHABANIE https://m.edsoo.ru/bde3fdf6
o TeMe
OpTaHUYECKUX COCTUHEHUN"
KontponbHas paboTa mo teme Eub 1OK
nonImoTexa
96 "A3oTcoaepkaIiie
OprauECKHe COeMHEHuA" https://m.edso0.ru/ce561bc7
OCHOBHBIE TTOHSTHSI XUMHUH
BBICOKOMOJIEKYJISIPHBIX Eu6 1OK
. ubIroTeKa
97 COEIMHEHUN U METOIBI UX
https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOJIUMEPHU3ALHS U
HOJIMKOHICHCALIHS
98 IInacTMaccel. YTunm3anms u bubmnotexa IIOK
nepepaboTKa miacTuka https://m.edsoo.ru/82242e0f
pep
DnacToMepsl: HaTypalbHbBII Eu OK
uoInoTeKa
99 CUHTETUYECKUE KAYyUyKH. 1

Pesuna

https://m.edsoo.ru/246103ec
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100

Bonoxkna: HaTypanbHbIE,
HUCKYCCTBEHHBIE,
cunretndeckue. [lonumepst
CIIEIMAJILHOTO HA3HAYCHUS

bubnuorexa [JOK
https://m.edsoo.ru/5963a601

101

[TpakTiaeckas padora Ne 6.
Perenue
AKCMIEPUMEHTATBHBIX 33124
no TeMme "Pacrno3naBanue
IUIACTMACC U BOJIOKOH"

bubnnotexa IIOK
https://m.edsoo.ru/3aebd77a

102

O0001eHue u
CHUCTEMAaTHU3AIMSA H3yYCHHOTO
MaTepuasa 1mo TemMe
"BricokoMOIEKYIISIpHbBIC
coequueHus"

bu6nunorexa [IOK
https://m.edsoo.ru/6a22b1e8

OBUIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102
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11 KITACC

KosauuyecTBo yacoB DJIeKTPOHHBbIE
Ne ara nudposbie
Tema ypoka Kourpoabubie | IlpakTnueckue A op
n/n Bcero u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SIAEP. 1 bubmmoreka [JOK
XumMuyeckui 3neMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
CtpoeHue AIEKTPOHHBIX 000JI0YEK bu6nuoreka [JOK
2 1
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms xumMuaeckux 1 bubnuortexa [JOK
3IIEMEHTOB (S-, P-, d-, f-amemenTHI) https://m.edsoo.ru/61294af9
Pacnipenenenue 351eKTpOHOB 1O bu6nuoreka [JOK
4 1
ATOMHBIM OpOUTATISAM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOHPUTYpaIUU
5 aTOM(T>11: SHGMGHTOB(bB OZEOBHOM u 1 Bubamorexa [IOK
B https://m.eds00.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DIIeKTPOHHBIE KOHPUTYPAIUHA HOHOB. 1 bubnmoreka [JOK
DIIEKTPOOTPUIIATETbHOCTh https://m.edsoo.ru/a0764b24
[lepuonueckuii 3aK0H U
[lepuonnueckas cucrtema
7 XUMUYECKHUX djiemMeHnToB J. 1 bubmorexa TIOK
o https://m.eds00.ru/16957c01
Menneneesa, CBA3b C COBpPEMEHHOU
TEOpUEHN CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
8 XUMHYECKHX 2JIEMEHTOB U 1 bubamorexa [JOK
https://m.edsoo.ru/f8468927
00pa3zyeMbIX HMH MTPOCTHIX U
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CJIO’KHBIX BEIIECTB 10 I'PYIINaM U
nepuoaam

CucreMatuzanus 1 0000ILIeHUE

but6mmoTexa [IOK

9
3HAHHUH T10 TEME https://m.edsoo.ru/8fad2942
Buabsr xuMnueckou CBSI3H.
Mexanu3mbl 00pa3oBaHuUs
10 KOBAJIEHTHOMU cBsA3U. BomopoaHnas bubnmorexa LIOK
) P https://m.edso0o.ru/5a8072af
CBsI3b. MEXMOJIEKYJISIpHBIE
B3aUMOJIEHCTBHS
BaneHTHOCTD U BaJIECHTHEIE
11 BO3MOJKHOCTH aTOMOB. CBS3b bubanorexa [JOK
AIIEKTPOHHOU CTPYKTYPBI MOJIEKYII C https://m.edsoo.ru/3d2ca093
WX TEOMETPUIECKUM CTPOCHHEM
[IpeacraBiaeHuss O KOMILUIEKCHBIX
12 COETUHEHHUIX: COCTaB U bubmorexa IIOK
' https://m.edsoo.ru/8c66b12a
HOMEHKJIATypa
BemmectBa MOJIEKyISIPHOTO |
13 HEMOJIEKYJISIPHOTO CTPOCHHUS. THIIBI bu6nuoreka [IOK
KPUCTAJJIMYECKUX PEIIETOK U https://m.eds00.ru/e167635b
CBOMCTBA BEILIECTB
[ToHsiTHE O TUCTIEPCHBIX CHCTEMAX.
14 IIpencraBienye 0 KOJUIOUIHBIX bubnuorexa LIOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
VcTrHHBIE pacTBOPHI: HACHIIIICHHBIC
15 Y HEHACHIIICHHEIE, PACTBOPUMOCTD bubnmotexa LOK
P P . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparsl
16 CriocoObI BEIpaKCHUST KOHIICHTPAIH bubnuorexa [JOK

pacTBOpOB

https://m.edsoo.ru/328e653a
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Permenune 3amau ¢ UCIIOIb30BaAHUEM
OOHITHH "MaccoBad 101

bubnuorexa [JOK

17 pacTBOpEHHOTO BeliecTBa', https://m.edsoo.ru/785e0ab4
"MoOJsIpHas KOHUEeHTpaus"

18 Knaccudukanus u HOMEHKIaTypa bubnmoreka [JOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/bf9e108d

19 Cuctematu3anus u 00001IeHIE bubnuortexa [JOK
3HaHUU 10 TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabora no temam
"Crpoenue atoma. [lepuonnueckuit

20 3akoH u [lepnoanyeckas cucrema bubnuortexa [JOK
XUMHYECKHUX deMeHToB JI. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BelecTBa.
Muoroo6pasue BeecTs"
Knaccudukanus XuMiHaecKux
pEeaKLHil B HEOPTaHUYECKOU U

21 OpTraHNYEeCKON XUMHU. 3aKOH bubnuorexa [JOK
COXpaHEHHUs MacChl BEIIECTB; 3aKOH https://m.edso00.ru/6335cdd?2
COXpaHEHHUsI U TIPEBPAICHUS SHEPTUU
PU XUMUYECKHX PEAKIUIX
TemoBble 3((PeKThl XUMUYECKUX

22 peakuuii. Tepmoxumuueckue Bubarorexa [IOK

https://m.edsoo.ru/d1db86da

ypaBHEHHUS
Brruncnenus no ypaBHEeHUsIM

23 XUMUYECKHUX PEaKIUN U Eubmmorexa ITOK

https://m.edsoo.ru/87b13954

TEPMOXUMHUYECKIM YPaBHEHUAM
CKOpOCTh XMMUYECKOM peakiuu, eé

24 3aBUCHUMOCTB OT Pa3jINYHbIX

¢dakTopoB. Katanus u kataan3aTopsl
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I'omorennsie u I'CTCPOrCcHHbIC

25
peakuuu
[TpakTuyeckas pa6ota Ne 1 mo Teme
26 "};JII/I}IHI/IC a3nquHx ¢bakTopoB Ha Bubnuorexa LIOK
P . P | https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU peakiuu
97 O6paTtumbie U1 HEOOpaTUMBIE bubnuortexa [JOK
peakuun. XMMHUYECKOEe paBHOBECUE https://m.edso00.ru/30952f9b
[TpakTrueckas padora Ne 2 o teme
28 "BnausHue pa3nnyHbIX (PaKTOpOB Ha bubnuoreka [IOK
MTOJI0KEHUE XUMHUYIECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecus"
DNIEKTPONIMTHYECKAs JUCCOLUALIHS.
29 Cnn;ile U cinabble 3Ji[eKT (I;IJII/I"IL“ILI bubmmorexa [TOK
P ' https://m.edsoo.ru/5f766bdf
CrerneHp JUCCOLUAIUU
Honnoe npousBeneHune ol Cpena
30 BOJIHBIX EI:CTBO oB. Bono oz[HLfﬁ bubnmotexa LIOK
P pOE- P https://m.edso0.ru/3966ca89
nokasatesb (pH) pactBopa
I'mpponus coneit. Peakium,
31 1| jfeKan Ve B aCTB(L)I ax bubmmorexa [JOK
P HI P P https://m.edsoo.ru/09d5a9bd
JIEKTPOIUTOB
[TpakTrueckas padorta Ne 3 o reme
32 "XUMUYECKHe peaKkIiui B pacTBOpax bubsmorexa TIOK
P " P P https://m.edsoo.ru/2e3daeb0
JIIEKTPOJIUTOB
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIC
33 eakuu. BakHelMe OKUCIUTEN U bubmmorexa [TOK
DOAITIHIH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIU
34 MeTo1 2JIEKTPOHHOTO (IIEKTOHHO- bu6mmorexa [IOK

WOHHOT0) Oaranca

https://m.edsoo.ru/fb691387
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35 DIIEKTPOIU3 PACTBOPOB U PACILIABOB bu6nuoreka [JOK
BEIIECTB https://m.edsoo.ru/93fb97d2

36 Pemenune 3amaq pa3IuuHbIX THUIIOB buGmotera I{OK

AdP https://m.edsoo.ru/5a859d16

37 Perienne 3ama4 pa3audHbIX TUIIOB bubmorexa HOK

Aath https://m.edsoo.ru/5afa265d
Cucremaru3anus 1 00001IeHNE
38 3HaHUH 110 TeMe "XUMHUYECKHE bubsmorexa TIOK
" https://m.eds00.ru/c161eb85
peakiuu

39 KonTponbHas pabora no teme bu6nuorexa IIOK
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETasIoB B
[Tepuoauueckoii cucreme

40 XUMHUYECKHX 351eMeHTOB [[. H. bubnuorexa [JOK
MenneneeBa u 0coOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHust ux atToMoB. duznueckue
CBOMCTBAa HEMETAIIIOB
AnnoTponus HeMeTauioB (Ha

41 npuMepe Kuciaopoaa, cepsl, hochopa Bubnmorexa [IOK

PHMEp POAd, CEPEL, p https://m.edsoo.ru/ef92c91c
U yTiiepoja)

42 Bonopona: nonyuenue, puznueckue u bubnuoreka [IOK
XUMHUYECKHe cBOMCTBA. [ uapuisl https://m.edsoo.ru/0aa8f613
["asoreHsl: HAX0XACHHUE B PUPOJIC,

43 CIIoCcoOBI OJTy4YeHHS, (PU3NIECKUE U bubmmorexa [JOK

Y L https://m.eds00.ru/4e223795
XHMHYECKUE CBOHCTBA
l'anorenoBogopoibl. BaxHeitmue
bu6mmorexa [IOK
44 KHUCIIOPOJCOJIEpKAIINE COCTUHEHUS

raJorcHoB

https://m.edsoo.ru/6b3255e6
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JlabopaTopHbIe U TPOMBIIIIICHHBIE
CIOCOOBI OJTyYEHHS TaJJOTeHOB.

bubnuorexa [JOK

45
IIpuMeHeHue rajnoreHoB 1 Ux https://m.edsoo.ru/6971aca4
COCTMHCHU I
[Ipaktuueckas padota Ne 4. Pemenue
46 AKCIIEPUMEHTAJIBHBIX 3aa4 110 TeME bubmmorexa [JOK
" P | A https://m.edso0.ru/8b26fecd
Tlanorenst
Kucnopon: nabopaTopHbie u
MIPOMBIIIUICHHBIE CITOCOOBI
47 MOJTyYeHUs1, PU3HUECKUE U bubmmorexa [TOK
y ’ . https://m.edsoo.ru/c8abc36a
XUMUYeckue cBoiicTBa. O30H.
[IpuMeHeHre KucIopoia u 030Ha
bu6morexa [IOK
48 0]
KOMIBL I TIEPORCHAR https://m.edso0o.ru/5¢8816a0
49 Pemrenne 3a1aq pa3IMIHBIX THITOB bubmorexa TJOK
AP https://m.eds00.ru/2b6d8bab
Cepa: HaxO0KJI€HHUE B IPUPOJIE,
50 cnc1>300651 HOJIH YEeHUS q)l;;qimne u Bubmmorexa LIOK
Y L https://m.edsoo.ru/46afael6
XHMHUYECKHE CBOMCTBA
but6mmorexa [IOK
51 C
CPOBOOPOA, CyIb (LI https://m.edsoo.ru/7c875999
Kucnoponconepikamme coeTMHCHHS
52 cephl gcf[)6efIH];:)CTIflu CBOIZCTI; CepHOM bubmotexa IOK
PEL P https://m.edso00.ru/8cfa2548
KHCJIOTBI
[TpakTuueckas padborta Ne 5. Pemenue
53 AKCTICPUMCHTAIBHBIX 33729 0 TEME bu6morexa TIOK
" P ) f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHUS
54 A30T: Hax0X/I€HUE B MPUPOJIE, bubnuorexa [JOK

CIoCcOOBI ONTyUeHus, GU3HIECKHue U

https://m.edsoo.ru/badd2255
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XHUMHYECKHE CBOMCTBA. AMMHUAK,
HUTPHUIBI

Kucnoposaconepsxkamue coeiMHEHUS

bu6mmorexa [IOK

55 . Ocob 7
asota . CODCHHOCTH CBOMCTE https://m.edsoo.ru/e2965afe
A30THOM KHUCIOTHI

56 IIpumeHeHue a3ota u ero bu6nuoreka [IOK
coeMHEHU. A30THBIC yI00pEHUS https://m.edso00.ru/129f5059
docdop: HaXOkKIAEHUE B IPUPOJE,

57 CrocoObl moJry4ueHus, Gu3ndecKue u bubnuortexa [JOK
xumuueckue ceoictsa. dochuas u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl pocdopa,

58 (I)OC(bf) c((i)) e(bn(z ne kucyoTel. Cosn bubmmorexa [TOK

p Iv[ prratt ' https://m.edsoo.ru/c7a2d429
docdopHOii KHCTOTHI

59 [Tpumenenue docdopa u ero bubnuoreka [JOK
coeaunenuit. ®ochopusie ynodpenus https://m.edsoo.ru/a218070a
ITpakTrueckas padorta Ne 6. Pemenue

60 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeMe bubmmorexa [JOK

P A https://m.edsoo.ru/8175ac3f
"A3oT 1 ocdop u ux coenunenus"
VYraepoa: Hax0XJICHUE B IPUPO/IEL,

61 aJUIOTPONHbIE MOJU(PUKALINY; bu6nuorexa IIOK
¢du3nyeckue 1 XuMHUYECKUE CBONWCTBA, https://m.edsoo.ru/leb19f9e
pUMEHEHHE
Oxcug yriepoga(ll), okcu

62 rJie I([)ya(l\i)) ; F(OJI)LHaH Kicnom u bubmmorexa [TOK
y" PO Y https://m.edsoo.ru/dba58adf
e€ conu

63 Perenue 3aga4 pa3au4HbIX TUIIOB Bubnmorexa [IOK

https://m.edso00.ru/6029b609
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Kpewmuuii: HaxoxJ1eHHe B IPUPO/JIE,

64 crocoO0bl OJIyueHus, pru3nueckue u bubmnorexa IOK
L https://m.edso00.ru/143558ab
XHMHUYECKHE CBOMCTBA
65 Oxcun kpemuusa(1V), kpemHueBas bu6mmorexa [IOK
KHCJI0Ta, CUIUKATHI https://m.edsoo0.ru/3170e7b1
[TpumeHeHre KPEMHUS U €ro bubnuorexa LIOK
66 coequnennii. CTEKII0, eTo https://m.edsoo.ru/393cdac0
MoJy4eHue, BUIbl CTEKIIa https://m.edsoo.ru/5823cefb
67 Perenne 3ama4 pa3muvIHBIX TUIIOB bubsmorexa TIOK
https://m.edsoo.ru/b624f801
68 CucreMaru3anus 1 0000IICHHE bubnuorexa [JOK
3HaHu# 1o teme "Hemeramnmbr" https://m.edsoo.ru/6e864db5
69 KonTponbHas pabora no teme bubnuoreka [IOK
"HemeTtammsr" https://m.edso00.ru/d0484c76
70 AHanu3 pe3yJbTaTOB KOHTPOJIbHON bubnuorexa LIOK
paboThI, KOPPEKIIHUS OMUOOK https://m.edsoo.ru/2b7e9510
[TonoxxeHne METaIIOB B
Ilepnoanueckoii cucreme
71 XHMHYECKUX DJICMEHTOB. bubnuorexa [JOK
Oco0eHHOCTH CTPOCHUS https://m.edso00.ru/9839c16¢c
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAaJIJIOB
O6mue pusnyeckue cBOMCTBa
72 MeTtasuioB. [I[puMeHeHHEe METaJIJIOB B bubmmorexa [TOK
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetaiioB. Koppo3sus bubnuortexa [JOK

METaJIJIOB

https://m.edsoo.ru/42b872e3
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https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
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https://m.edsoo.ru/9839c16c
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https://m.edsoo.ru/42b872e3

bubnuorexa [IOK

74 Pewienue 3a1a4 pa3iMuHbIX TUIIOB https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUYECKUN P

75 Hanp;:ceﬂnﬁ MeTaJIJIOIl;). O6mme bubmmorexa [TOK
CII0COBH TIOMyHeHHA METAILIOB https://m.edsoo.ru/94eb377a
OO0m1ast xapaKTepuCTHKa METAIIJIOB
|A-rpynmel [Tepuoauaeckoit cuctemsl

76 XAMUYECKHX 3JIeMeHTOB. Hatpuii u bubnuortexa [JOK
KaJIWi: TToJTy4yeHre, Gu3ndecKue u https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTBIX BEIIECTB U UX COCIMHEHUMN
OO6miast xapaKTepucTUKa METAIIIIOB
IHA-rpynnsr [Tepuoanueckoi
CHUCTEMbI XUMHUYECKHUX DJIEMEHTOB.

77 MarHnuii ¥ KaJabLHil: IOJyYEHHE, bubmorexa IIOK
bu3HYecKre ¥ XMMHUYECKHE CBOWCTBA, Hlosifi e 51560
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX
COEIMHECHU I

78 JKEcTkoCTh BOJBI M CITOCOOKI €& bu6mmorexa [IOK
yCTpaHEHUS https://m.edsoo.ru/c74bfae9
ANIOMUHUN: TIOJyyeHue, (pu3ndeckue

79 1 XHMUYECKHE CBOMCTBA, bubmorexa HOK

https://m.edso00.ru/0e79b266
MPUMEHEHHE
AMdoTepHbIC CBOMCTBA OKCHIA U

80 TUJIPOKCHJIA AITFOMUHMUS, bu6nuoreka [JOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHCHHE

81 Pemienne 3a1au pa3iMIHBIX TUIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

[TpakTrueckas padota Ne 7. Pemenue

bubnuorexa [JOK

82 SKCIIEPHMEHTAILHBIX 3aJa4 110 TEME
" P 8 " https://m.edso0.ru/27a4af43
MeTanisl TJIaBHBIX TTOATPYTIT
OO01ast XxapaKTeprucTHKa METAIIJIOB
83 no6ounbIX noarpynn (b-rpyrmm) bubnmoreka [JOK
[lepronueckoit CUCTEMBI https://m.edso0.ru/610d7431
XHMHUYECKHUX DJICMCHTOB
dusnveckre 1 XMMUYECKHUE CBOMCTBA
84 XpoMa U ero COeIUHEHUN, UX bubnuorexa LIOK
P ’ https://m.eds00.ru/9911bef3
MPUMEHCHHE
Baxwneiinme coelMHEHU MapraHia.
85 IlepmanraHat Kaius, ero bubmorexa [TOK
P g https://m.eds00.ru/039d69c8
OKHUCIIHTEILHBIE CBOMCTBA
@Ou3NYeCKue U XUMHUUYECKHE CBOMCTBA
86 JKele3a U €ro COSIUHCHHM. bubnuorexa [JOK
[TonyuyeHue u IpUMEHEHHUE CILUIABOB https://m.edsoo.ru/1b7f8741
Kenesa
dusznyueckue U XUMHUYECKHIE CBOIICTBA
87 . P O—— bu6mmorexa [IOK
MEIH U WHEHHH, NX
A s https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
dusnveckre 1 XMMUYECKHUE CBOMCTBA
88 IIMHKA U €r0 COeAUHEHU, UX bu6nmorexa [IOK
npuMeHeHue. ['uapoKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[TpakTuueckas padborta Ne 8. Pemenue
bu6morexa [IOK
89 AKCIIEPUMEHTAJIBHBIX 3324 110 TeME
" " https://m.edsoo.ru/a6e352ea
MeTabel TOOOYHBIX MOATPYIIIT
bubnuorexa [JOK
90 Pemienne 3a1au pa3iMIHBIX TUTIOB

https://m.edsoo.ru/a8b83d83
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O0001IEHNE U CUCTEMATH3ALIUS

91 W3YYEHHOI'0 MaTepuaia 1o Teme Bubmiorexa LIOK
https://m.edsoo.ru/e91fe975
"MeTaibr"
92 Koutpoinbhas paboTa no teme bubnuorexa [JOK
"MeTanisr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJIbTaTOB KOHTPOJBHOMN bu6nuoreka [IOK
paboThI, KOPPEKIIHS OMUOOK https://m.edsoo.ru/9ebff2fd
Ponb xumuu B o0ecrieueHun
94 YCTOMYMBOIO pa3BUTHUS bubnuoreka [IOK
yenoBeyecTBa. [loHsTHE O HayUYHBIX https://m.edsoo.ru/080fe1f0
METOJIaX UCCIIEA0BaHNUS BEIIECTB
HayuHble IpUHIMITBI OPTaHU3ALNH
95 XAMHUYECKOTr0 MTPOU3BOJICTBA. bubnuoreka [IOK
[TpoMmbIlIUIEHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJIYYCeHUS BaKHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKpY>Karoliei Cpesbl U ero Bubnmorexa [IOK
https://m.edso0.ru/9f11bf51
MOCJEACTBUS
97 XUMHUS ¥ 3I0POBBE UETIOBEKA. bubnuorexa LIOK
JlekapcTBeHHBIE CpeICTBA https://m.edsoo.ru/a6552721
Xumus nuimd. Pois xumuu B
98 o0ecrieueHIH MUILIEBOM Bubarorexa [IOK
https://m.edsoo.ru/1f7b5bd2
Oe3omacHoCTH
99 Kocmernueckue u mapdromepHbie bu6nuoreka [JOK
cpenctBa. beitoBas Xumust https://m.edsoo.ru/da42d5a9
XHUMHS B CTPOUTENIBCTBE.
. bubnuotexa [JOK
100 Bakneiinme cTpouTenbHbIe U

KOHCTPYKIOMOHHBIC MAaTCPHAJIbL

https://m.edsoo.ru/61e69003



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003

XHUMHS B CEIBLCKOM XO3SMCTBE.

101 Opranudeckue U1 MUHEPAJIbHbIE 1 Egg;;;fg;?gﬁ 4395874
ynoOpeHus
102 CuctemaTu3aius 1 00001IeHIE 1 bubnunorexa [JOK
3HAHUM 110 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Mysakos C.A., MawHwuHa H.B., NMonkos B.A./Xumusa YrnybaeHHblli yposeHb MpocselueHne 2022

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

Pyosutuc I'. E., ®enbaMan @. I. Xumnsa 11 knacc. Npoceewexmne,2018

AxmeTtoB H.C. O6bwas 1 HeopraHmyeckas xumus. JlaHp,2014

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/









		2024-10-03T13:20:55+0400
	Е.В. Яковлева


		2024-10-03T13:21:17+0400
	Ю.А. Ванюхина


		2024-10-03T13:21:38+0400
	Н.В. Зинченко




