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HOACHUTEJBHAA 3AIIMCKA

PabGouass mporpaMma Mo XMMUM Ha YPOBHE CpeAHEro o01iero oOpasoBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeboBaHui K pe3ysibTaTaM OCBOCHHUS
benepanbHON o0Opa3oBaTeabHOM IPOrpaMMBbl CpEIHETO o01u1ero
obpazoBanua(POIl COO), npencraBieHHbIX B PepepaqbHOM roCyJapCTBEHHOM
obOpazoBarensHoM cTaHmapre COO, c¢ yuérom Konmenmum mpemnogaBaHus
y4eOHOro TpeaMeTa «XHUMHs» B 00pa3oBaTEeNbHBIX OpraHusanusx Poccuiickoi
Qdenepany, peaqu3yIOIIMX OCHOBHbIE 00pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TnOJNIOKeHHM «CTparerun pasBuUTHS BocnuTaHusd B Poccuiickon
®epneparuu Ha niepuon a0 2025 roma» (Pacmopstkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHsI HA YpOBHE YIUNIYOJIEHHOTO HW3Y4YEHUS 3aHMMAET Ba)XXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4HOro ooOpa3oBanus ywammxca 10-11 xmaccos.
W3yuyenue rmpenmMera, peaquzyemMoe B YCIOBHUAX AU(PGEpEeHLIUPOBAHHOTO,
npoduibHOro 00y4eHHs, Mpu3BaHO 00eceunuTh O00Ie00pa30BaTEIbHYI0 M
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOAUMYIO JUIs
aJanTalyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KM3HU B COLMYME, a TAKXKE IS
MPOJIOJDKEHUS OOyYeHUS] B OpPTaHM3aIusix MpodhecCHOHATBHOTO 00pa3oBaHUS, B
KOTOPBIX XUMHUS SIBJSICTCS OJJHON U3 MPUOPUTETHBIX TUCIUILINH.

B nporpamme no XMMHM Ha3Hau€HUE IMpeAMeTa «XUMHUS» MOJIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBONOJArarolIUMHU
nonoxkeHusiMu ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JI€H, COMEp KaHws,
pe3ynbTaToB OOyuYeHHUS M TPeOOBAaHUN K YPOBHIO IOATOTOBKHU BBITYCKHHKOB.
CBHUIETENHECTBOM TOMY SIBJISIFOTCS CJIEIYIOUIME BBIMNOJHIEMbIE MPOrpaMMoOM MO
XUMUHU QYyHKLHUU:

e MH()OPMAITMOHHO-METOJANYECKAs, peanu3anus KOTOpOoi obecreunBacT
MOJIyYeHHE TPEJICTABICHUS O IMENsAX, COJEepKaHUH, OOIIEH CcTpareruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUS 00yYarOLIUXCsl CPEeICTBAMU IIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MpOoQuIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpeNeNICHHe: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEA0BATEIbHOCTH
M3y4YeHUs y4eOHOro maTepuasa, KOJMYECTBEHHBIX M KAaueCTBEHHBIX €ro
XapaKTEePUCTUK; MOAXO0J0B K (OPMHPOBAHUIO COACPIKATEIBHOU OCHOBBI
KOHTPOJII U OIEHKH O0pa3oBaTEIbHBIX IOCTIKCHUNM OOYYaIOIUXCS B
paMKax HWTOTOBOM aTTecTaluu B (QopMe €IUHOT0 TOCYAapCTBEHHOIO
HK3aMeHa M0 XUMUHU.



[Iporpamma aJist yriyOJa€HHOTO U3yYEHUSI XUMUU:

e yCTaHABIMBAaeT WHBAPUAHTHOE MPEAMETHOE COJEpKaHue, 00s3aTeIbHOe
JUIST U3YyYEeHUS] B paMKax OTIEIbHBIX Mpoduiield, mnpeaycMaTpuBaeT
pacnpeneneHue M CTPYKTypHUpPOBaHHWE €ro Io KiaccaMm, OCHOBHBIM
coJiep KaTeNIbHBIM JIMHHUSIM/pa3ieaM Kypca;

e JA€T NMpHUMEpPHOE pachpeereHre y4eOHOro BPEMEHH, PEKOMEHYyeMOro
JUTSI U3YYEHUS OTJEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENbHOCTh HW3YUYEHUS Y4E€OHOro
Marepuana ¢ y4ETOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JTAET METOJIMYECKYIO MHTEPIPETALNIO LIeJIel U 3a7a4 U3yUYeHUsl IpeIMeTa
Ha yrIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpemHero oOIero o00pa3oBaHUs, COAEPKATEIBHOW XapaKTePUCTUKU
IUTAHUPYEMBIX — PE3yJIbTATOB OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHOM
MPOTrpaMMBbl CpeaHero o01ero oOpa3oBaHUsI (JIMTUHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), & TAKXKE C YUYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX JCHCTBUN  OOydYaromerocs IO OCBOCHHUIO
coJiep KaHus IpeIMeTa.

[lo BceM Ha3BaHHBIM MO3UIMAM B MpOorpamMMme MO XUMHUH MPEeayCMOTpEeHa
IIPEEMCTBEHHOCTh C OOY4YEeHHMEM XUMHUM Ha YPOBHE OCHOBHOI'O OOILETro
oOpa3zoBaHus. 3a TMpeJelaMH YCTAaHOBJIEHHOW TMpOrpaMMONl 10  XHUMHH
00s13aTeNIbHON (MHBapUAHTHOM) COCTABIISIONIEH COAEp)KaHUs Y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapUAaTUBHOW COCTABIISIIOLICH,
KOTOpas JOJDKHA OMNPENENSIThCS B COOTBETCTBUM C HAINpPABICHUEM KOHKPETHOTO
npoduis 00yueHus.

B cootBercTBUM ¢ KoHUenTyaidbHbIMH TonoxeHusmu DIrOC COO o
HAa3HAYEHUU TPEIMETOB 0a30BOr0 M YIIyOJEHHOIO YpPOBHEH B CHCTEME
nuddepeHupoBaHHOTO O0y4YEeHHUsI HAa YpPOBHE CpeIHero oOlero oOpa3oBaHUs
XUMHUSI Ha YPOBHE YIIyONEHHOTO W3YYCHHS HAMpaBlIeH Ha peaJu3alluio
MPEEMCTBEHHOCTH €  MOCJEAYIOIMM  JITalloM  MOJYYEHUs  XMUMHYECKOTrO
oOpa3oBaHHs B paMKaxX M3y4YEHHUs CIEHUAIBbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alUiX CpeaHEro npodhecCuOHaIbHOrO
oOpa3zoBaHus. B 9Toil CBsi3M M3yueHHE MpeaAMeTa «XUMHUS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha  pAcIIUpeHue U  YriayOJdeHHue TEOPETHYECKON
MPAKTUYECKON MOATOTOBKM O0YyYarOlIUXCsl, BEIOPABIINX ONMPEAENEHHBIA MPOPUIH
0oOy4eHHMsI, B TOM YHUCJE C NEPCIEKTUBOM MOCIEAYIOMIEro NOJyYeHHUsI XUMUYECKOTO
oOpa3oBaHus B Opranuzanusx npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBere TpedoBanuii OI'OC COO K mIaHUPYEMBIM pe3yJbTaTaM OCBOCHMS
dbenepanbHOll 00pa30BaTEILHOM MPOTPaMMbl CPEJAHETO OO0IIero 00pa30BaHUS



U3ydeHue ImpeameTa «XUMUsS» OpPHEHTHPOBAHO TAaK)KE€ Ha pEIICHHE 3a]ad
BOCIIUTAHUSI U COLIMAJILHOTO PAa3BUTUA OOyYarolmuxcsi, Ha (OpMUPOBAHUE Yy HUX
OOLIEMHTEIUIEKTYaJIbHbIX YMEHHUM, YMEHUI pallMOHaIu3alUh y4eOHOro TpyJa U
OOOOIIEHHBIX  CIIOCOOOB  JEATEIBHOCTH, HWMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAJIIPEIMETHBIA XapaKTep.

CocraBnstomiuMu  rpeaMeTa « XUMHs» Ha YPOBHE YIUIYOJIEHHOTO H3y4YeHUs
ABIIAIOTCS  YIUIyON€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHudeckas xumus». [lpu onpeneneHun Noaxo/10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3alliyd COAEPKAHUSA BTUX KypCOB B MPOrpaMMe IO XUMHHU 332 OCHOBY
npuHaTel nojoxkeHuss GI'OC COO o paznuuusx 06a30BOT0 U YIUIyOJIEHHOTO
YPOBHEUN U3YUEHUS NIPEIMETA.

OcHoBy cozaepxaHusg KypcoB «Opranudeckas xumus» u «OOmas u
HEOPraHWYeCcKass XHMHS» COCTaBIIIET COBOKYIHOCTb NPEIMETHBIX 3HAaHUUA H
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHMs NpeaMera. JDTa CUCTEMa
3HAHUM MOJy4YaeT OmNpeaeiaEHHOE TEOPETHUECKOE [OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrHYECKOTO
maTtepuana. Tak, Ha yriayOJ€HHOM ypOBHE H3yudeHHUs INpeaMmeTa obecredeHa
BO3MOXXHOCTh 3HAQUMUTEIBHOTO YBEIWYEHUST O0bEMA 3HAHUH O XUMHYECKUX
AJIIEMEHTAaX U CBOMCTBaX WX COCJUHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHUS
MPEACTABICHUA O CTPOCHUM BEUIECTBA, XMMHUYECKON CBA3M U 3aKOHOMEPHOCTSX
IIPOTEKaHUs PEAKUUH, paCCMATPUBAEMBIX C TOUYKU 3PEHUS XUMUYECKON KUHETUKH
U TepMoauHAMHKU. WM3ydeHue mnepuoguveckoro 3akoHa u Ilepuogmueckoit
CUCTEMBl ~ XHMHMUYECKMX  3JIEMEHTOB O0azupyercds  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBS3b
OOBSICHSIETCSI C TOUKH 3PEHUSI SHEPTETUUECKUX U3MEHEHUH MpH €€ 00pa30BaHUU U
pa3pyllieHnd, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB e€ oOpa3oBaHus. M3yuenue
TUMIOB ~ peakuuMid  JOomojHseTcs  (OPMUPOBAHMEM  MpEACTaBIEeHUHM 00
ANEKTPOXUMHUYECKUX IMpOIeccax U ANEKTPOIU3E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmdeckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COEJIMHEHUN yaemnsieTca 0co00e BHUMaHUE BONpocaM 00 AJIEKTPOHHBIX 3 deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluu.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEP)KAHHE KYypCOB XUMUU
yrayOIEHHOTO YPOBHS U3YUEHHUS ISl KIACCOB OMPEAesIEHHOr0 Npo¢uiis (TJ1aBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [IONOJHEHUHA K oOmeil cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEKHBIE MpeaMeThl. Tak, Harpumep,
B COJCpP)KaHUM MpeaMeTa ISl KJIACCOB XUMHUKO-(PU3NYECKOro npoduist 00Jbiioe
3HaueHHue OyIyT MMETh AJIEMEHTHl yueOHOro marepuaina mo oomieit xumuu. [lpu
U3YYEHUHU TpeJMeTa B JAHHOM CiIy4yae akIeHT OyJeT cjelaH Ha OOUIHOCTH
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUU U B (PU3UKE: aTOMHO-



MOJIEKYJIIpHAsi Teopusi (MOJEKYJsipHas Teopus B (PU3MKE), 3aKOHBI COXPaHCHUS
Maccbl M JHEPIrUM, 3aKOHBl TEPMOJWHAMUKH, JJIEKTPOJIU3a, MPEIACTABICHHS O
CTPOECHHMH BELIECTB U IPYTOE.

B TO Xe BpemMs B COIEpXKAaHWM NpeAMETa I KJIACCOB  XMMHKO-
Oounonornyeckoro mpoduiist OONbIINUN yACIbHBIA BeCc Oy/eT MMETh OpraHuvecKas
xumusi. B 3TOM choydae TmpemocTaBisieTCs  BO3MOXKHOCTH — JJisi  Oojee
OOCTOSITENILBHOTO ~ PACCMOTPEHMSI XMMHUYECKOW  OpraHu3allMM  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K NPHUMEPY, TaKHUe
CTPYKTYpHBIC KOMIIOHEHTBHI, KaK JHMHUAbI, OCJIKH, YTJICBOJAbI, HYKICHHOBBIC
KHUCJIOTHI U Apyrue. [Ipm 3TOM 3HaHUS O COCTaBE M CBOMCTBAX IMPEIACTABUTENECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIyKaT OCHOBOW [JIi W3YYECHHUS
CYILLIHOCTH NpoLECcCOB (POTOCUHTE3A, IbIXaHHS], TUILEBAPEHUS.

B muane ¢opmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMNBITA MPAKTUUYECKOTO MPUMEHEHHS HAayUHbIX
3HAaHUW H3y4YEeHHE TpeaMeTa «XHUMHUsS» Ha YrIyOJE€HHOM YpOBHE OCHOBAHO Ha
MEXKIPEIMETHBIX CBS34X C Y4YEOHBIMM MpPEIMETaMHu, BXOMISIIMMU B COCTaB
npeaMeTHbIX obnacteld «EcTecTBeHHO-HayudHble MpeaMeTb», «MaremaTuka u
uHdopmaTka» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Ipn u3ydyenuun yuyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeIHEero oodmiero oopa3zoBanus (Ha 6a30BoM
YPOBHE), 3a7a4eil IEPBOCTETICHHOW 3HAYUMOCTH SBJISIETCS (DOpMUPOBAHHE OCHOB
HAyKW XUMHUU Kak o0OJIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
JIEATEIIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYypbl. Pemenue
TOM 3aJayd HAa YIUIYOJIEHHOM YPOBHE M3YYEHHMsS NpEeIMETa IPEeanoJaracT
peann3alnIo TAKUX LEJIeH, KaK:

e (QopmMupoBaHME TPEACTABICHUN: O MaTepUaTbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW MPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beayuleil poiau B oOecrneyeHuun
YCTOMYMBOTO  Pa3BUTHSA  YEJIOBEYECTBA: B  PEHICHUH  MPoOJeM
HKOJIOTHYECKOM, IHEPreTUYECKON 1 MUIEeBONM 0E€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3JJaHNN HOBBIX MAaT€PUAIOB, HOBBIX UICTOYHHUKOB YHEPTUH, B
00ecreyeHun palrdoHAIbHOTO MPUPOIONOIb30BaHUs, B (HOPMHPOBAHUU
MHUPOBO33pEHUST U OOIIEH KyJIbTYpPhl YEIOBEKAa, a TAKXKE JKOJIOTUUECKH
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO U MIPUPOHON CpeIe;

e OCBOCHHME CHCTEMbl 3HAHHUM, JIEKAIIMX B OCHOBE XHMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: (PyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUM XHMMHHU, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMHUYECKUX U



KHHETHYECKNX 3aKOHOMEPHOCTSAX MPOTEKAHHUS XHUMHYECKUX PEeaKIuii, o
XAMHYECKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CHCTEMax, 00 OOIIHIX
HAyYHBIX MPUHIIATIAX XUMHYECKOTO IMPOU3BO/ICTBA;

dhopmupoBaHue y oOyyJaromumxcs OCO3HAHHOT'O MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUK I OOBSICHEHUS
KITIOYEBBIX HJIeH W MpoOJeM COBPEMEHHOW XWMHUH, NI OOBSICHCHHUS W
MIPOTHO3UPOBAHUS SBJICHUH, UMEIOIINUX €CTECTBEHHO-HAYYHYIO TPHPOAY;
IPaMOTHOTO PEIICHHS MPOOJIeM, CBI3aHHBIX C XUMHEH, IPOrHO3UPOBAHWSI,
aHaIKM3a U OIICHKHU C MO3UIIMIA SKOJIOTHYECKONU 0€30MaCHOCTH TOCIIEICTBUN
OBITOBOM ¥ TPOW3BOJICTBEHHOW MACSITEILHOCTA YEJOBEKAa, CBSI3aHHOU C
XUMHUYECKUM  TIPOM3BOJICTBOM, HCITOJIb30BAaHUEM U TEpepadOTKOM
BEIIIECTB;

yrayOjieHne  TPEACTAaBICHMM O  HAyYHBIX  METOJaxX  IO3HaHWUS,
HEOOXOIUMBIX i1 TPUOOPETEHHS YMEHUH OpHUEHTHUPOBATHCS B MHPE
BCIIECTB M OOBSICHCHHS XUMHUYCCKUX SIBJICHHHA, HMEIONIUX MECTO B
MPUPOJIE, B MPAKTHIECKON JIEATETLHOCTH U MIOBCETHEBHOMN KU3HHU.

B nnane peanuzanuu NEpBOOYEPEIHBIX BOCHUTATENIBHBIX W PA3BUBAKOLIUX
GyHKUMNA TEJIOCTHOM CHUCTEMBI CpPEHEro OO0IIero oOpa3oBaHUsl MPU M3YUCHHUH
npeaMera «XuUMHUS» Ha  YriIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAaKUE LIETU U 3a7a4H, KaK:

BOCIIHUTaHWE YOEXJIEHHOCTH B II03HABAEMOCTH SIBIICHUH TIPUPOIBI,
YBOXEGHHS K TIPOIECCY TBOpPYECTBA B OONACTH TEOPETUYECKUX U
MPUKJIAAHBIX HCCIICIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIIMTAHWUIO  HAa  OCHOBE  YCBOGHUS
00IIEYEITIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYATBHBIX M TBOPUYECKUX
criocoOHOcTe oOydaroruxcs, (GOpPMHpPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIICHUSI K CaMOOOpa30BaHHWIO W HEMPEPHIBHOMY OOpPa30BAHHIO KaK
YCJIOBUIO yCHENTHOM NMPpodheCCHOHAIIBHOM U OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370POBBI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMUpOBaHWE YMEHHH W HAaBBIKOB Pa3yMHOTO IPHPOIOINOIL30BaHUS,
Pa3BUTHE DKOJIOTHYCCKOU KYJIbTYPBI, TPHOOPETCHHE OIBITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTMYECKOMN AEATEIIbHOCTH.

OO01ee 9nCiIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHS] XUMUU Ha yTiyOJIeHHOM
ypOBHE cpeaHero obiiero ooOpaszoBaHus, coctaBisier 204 vacoB: B 10 kiacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 gaca B Hefiento).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYeCKOM XMMUH.

IIpenmer W  3HAaYeHHE  OPraHUYECKOW  XHUMHUHU, I[PEICTABICHHE O
MHOT000pa3uy OpraHM4eCKUX COCIUHEHHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpOJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXHOCTH aToma yIJIEpoJa. XMMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl THOpPUAM3ALMM AaTOMHBIX oOpOuTasnei
yraepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKUenTopHblid). TUNbBl MEepeKpbIBaHUS AaTOMHBIX OpOUTalled, G- MU T-CBS3U.
OpunHapHasi, ABOIHas U TpolHas cBA3b. CIOCOOBI pa3pbiBa CBS3€H B MOJEKYJIaxX
oprannyeckux BeulecTB. [loHstne o cBOOOAHOM paaukane, HyKIeopuie Hu
aneKkTpodue.

Teopust cTpoeHuss opraHndeckux coequHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHUE TEOPHH CTPOCHHUS
OpPraHUYEeCKUX COelMHEHUH. MolleKysipHble U  CTPYKTypHblE  (HOPMYIIBI.
CrpykrypHble (QOpMyJbl PA3IMYHBIX BHUJOB: pa3BEpHyTas, COKpallEHHas,
ckenetHas. M3omepus. Buuabl u30MepUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPGEKTH B MOJIEKYJIaX OPraHMYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEPHBIN YPPEKThI).

[TpencraBinenne o KiacCUPUKAUMU OpraHudeckux BemiecTB. lloHsaTue o
byHnkunoHanbHOM rpymnmne. ['omonorus. I'omonoruueckue psanpl. CucreMaruyeckast
HOMeHKaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIbHBIX IIPEACTaBUTEIICH.

OcobeHHocTy M Kiaccu(UKaMs OpraHndeckux peakuui. OKUCIUTENbHO-
BOCCTAHOBUTEBHBIE PEAKIIMM B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M HUX IPEBPALLCHUIA:
O3HaKOMJIEHHE C oOpa3lamMd OpPraHUYECKUX BEIIECTB U MaTepHajJaMd Ha UX
OCHOBE, OIBITHI II0 NPEBPALICHUIO OPraHUYECKUX BELIECTB INPU HArpeBaHUU
(rutaBieHue, OOYIVIMBAaHWE W TOPEHHE), KOHCTPYUPOBAHUE MOJEIEH MOJICKYI
OpPraHWYECKUX BELIECTB.

Yriaesoaopoasl.

Anxansel. ['omonorudeckuil psja ajakaHoB, oOmas Ggopmyiia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKAHOB, SP’-
ruOpuan3anns aTOMHBIX OpOWTanell yriepoaa, o-cBsizb. PU3MUECKUE CBOICTBA
QJIKAHOB.



XUMUYECKHE CBOMCTBA AaJKaHOB: pEaKIHMH 3aMElIeHUsl, W30MEpPU3alNH,
JETUAPUPOBAHUS, IUKIN3ALNHI, TUPOJIN3a, KpeKUHra, ropenus. IIpeacraBinenue o
MEXaHHU3Me PEaKIui paJuKaJIbHOrO 3aMEIICHHUS.

Haxoxpaenue B npupojae. CriocoObl MOTyUYeHHs] U TPUMEHEHHUE AJIKAaHOB.

[uxnoankanel. O0mas Gopmyia, HOMEHKIAaTypa U u3oMepus. OcoO0eHHOCTH
CTPOEHUSI M XUMHUYECKHX CBOMCTB MaiblX (IUKIONPOINAH, LIHUKIOOyTaH) W
OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTEKCaH) HUKIoaIKaHOB. CrocoObl MOJy4YeHUs U
MIPUMEHEHUE ITUKIIOATKAHOB.

Ankensl. ["'oMonornyeckuii psija aJkeHoB, oOmias Gopmyira, HOMEHKIIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ — ajlKEeHOB, Sp-
rudpuan3alus aTOMHBIX OpOuWTaneil yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reoMerpudeckas (muc-tpanc-) wuzomepus. DU3NMUECKHME CBOICTBAa AJKEHOB.
XUMUYECKHE CBOMCTBA: PEAKIMU MPUCOEAUHEHHUS], 3aMEIICHUS B O-IOJIOKEHHE
IIpU JBOMHOM CBSI3U, MOJUMEpU3auuu U okucieHus. IlpaBuio MapKOBHUKOBA.
KauecTBeHHbBIC peakiiMu Ha JABOWHYIO CBsI3b. CIIOCOOBI MOJyYEHHUS U IPUMEHEHUE
AJIKEHOB.

Ankanuenbl. Knaccudukarus ankaaneHoB (CONpsOKEHHbBIE, N30JIUPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoegunenue. Ilonumepuszamus
CONPsHKEHHBIX IMeHOB. CrIocOObI MOTYUYECHHS U TPUMEHEHHE AJIKAJUEHOB.

Anxunbl. ['oMonornyeckuii psii aKUHOB, 00mas ¢hopmysa, HOMEHKIATypa U
U30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI alKUHOB, Sp-
ruOpuau3anus aTOMHbIX opOuTaneit yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XUMUYECKHE  CBOMCTBA:  peakluu  NPUCOCAUHEHUS,  JUMEpU3alud U
TpUMepHU3aluu, okuciaeHus. Kuciorusle CBOKMCTBAa aJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEeHHBIE peaKIy Ha TPOHHYIO CBsI3b. CIIOCOObBI MOTydeHUS
Y IPUMEHEHHUE aJIKUHOB.

ApomaTtuueckue yrieBoJaopoAsl (apensl). ['omonormyeckuid psii apeHoOB,
obmrast popMyina, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKybl Oenzona. Du3MUecKue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKLUU 3aMEICHUs] B O€H30IbHOM KOJIbLIE U
YIJIEBOJIOPOIHOM paJvKale, peakiuyu MNPUCOCIAUHEHUS, OKHUCJICHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUSHTUPYIOIIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpE aJIKUIBHBIX PaTUKaIOB, KapOOKCHUIIBLHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupona. [lonumepusanus crupona. CriocoObl MOMydeHUs: U
MIPUMEHEHUE apOMaTUYECKHUX YIIIEBOJIOPO/IOB.

[Tpuponnslii ra3. [lonmytHeie HedTsHBIEe Ta3el. HedTh U €€ mpoucxoxaeHue.
Kamennslii yroiap u npoaykrthbl ero nepepadorku. CrocoObl nepepaboTku HedTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATAIMTUYECKUI), PUDOPMUHT, MTHPOIH3.
[IpomykThl nepepabOTKH HEPTH, UX IPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIACCAMU YTJIIEBOI0OPO/IOB.

DONEKTPOHHOE CTPOCHHE TaJOTEHIIPOU3BOJIHBIX YTIIIEBOJOPOAOB. Peakiuu
3aMENIEHUsl Tallor€HAa Ha TUIPOKCOTPYIY, HHUTPOTPYIIY, [UAHOTPYIIILY,
amuHorpymnmy. JlelicTBue Ha TraJOoreHNpOru3BOAHBIE BOJHOIO M CIHPTOBOTO
pacTBopa WIENOYM. B3aMMOIENCTBUE IUTATOTCHAIKAHOB C MAarHMe€M U LHUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSIX. Hcnons3oBanue
raJIOTCHIPOU3BOHBIX  yTIEBOJAOPOJOB B OBITY, TEXHUKE W TIPH CHUHTE3E
OpraHWYECKUX BEUIECTB.

OKCIepUMEHTAIbHBIE METOJbl W3YUYEHMsS BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (PU3NYECKUX CBOWMCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii YrieBOJOPOJOB Pa3IUYHBIX KIIAcCOB (OOecIBeYMBaHWE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa IMEpMAHIaHaTa Kajaus, B3aUMOJICHCTBHE allETHIICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoga ¥ BOJOpPOJA B OPraHUYECKUX BEIECTBAX, MOJYYEHUE HTWICHA U
M3Y4YEHHUE €ro CBOWCTB, O3HaKOMJIEHHE C Kosuiekiusmu «Hedtb» u «Yromby, c
oOpa3llaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIHPOBAHUE MOJEKYII
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoaconep:kamnue opraHudecKue coeJMHEHHU.

[Ipenenbubie ogHOaTOMHBIE CHHUPTHl. CTpOoeHHE MOJEKYJ (Ha MpUMepe
METaHOJIa W 3TaHona). ['omonoruueckuit psn, obmas Qopmyna, H30OMepHs,
HOMEHKIaTypa ©  kiaccudukanusa. Dusnueckue CBOMCTBA  MpeleNbHBIX
OJIHOATOMHBIX CHUPTOB. BoJopoiHbIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWCTBA: pEAKUMHU 3aMEIIeHUs, JeruapaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OPraHUYECKUMU UM  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBUE ATaHOIa U METaHOJa
Ha oOpranusM uesnoBeka. CrocoObl MOMYYEHUS M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie 3¢upsl, HOMeHKIaTypa U n3oMepusa. OcoOeHHOCTH (HU3HUECKUX U
XMMHUYECKUX CBOMCTB.

MHOroatoMHble CHOUPTHI — JTWICHIJIUKOJIb W TiAUlepuH. Dusnyeckue u
XUMUYECKUE CBOMCTBA: PEAKIMU 3aMEILCHHS, B3aUMOJECHCTBUE C OPTraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAyeCTBEHHAs pEaKkuus Ha MHOTOaTOMHBIE
cnupThl. [IpencraBieHue o MexaHU3ME peakluil HYKICO(UIBHOTO 3aMEIICHMUS.
JeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl TMOMy4YeHUsT UM NPUMEHEHUE
MHOT'OAaTOMHBIX CIIHPTOB.

@®eHon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE THUIPOKCOTPYIIbI U
O0eH3opHOrO snupa. duszndeckue cpoicTBa (eHosa. OCOOEHHOCTH XUMUUYECKUX



cBoiicTB (eHona. KavectBeHuwie peakimu Ha (enon. ToxcuyHOCTH (eHona.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanbaeruanas cMona.

KapOoHuiibHbIE COEIMHEHUS — albJAETU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpymIibl. ['oMosiornueckue psiibl aabIAeruI0B U KETOHOB, 00IIas
dbopmyna, mzomepus U HOMEHKIaTypa. du3nueckue CBOWCTBAa ajbACTUAOB U
KETOHOB. XMMHUYECKHME CBOWCTBAa  albJECTHIOB U  KETOHOB:  PEaKIUU
npucoenuuenusa. OKHUCIIEHHUE albJAEeTU0B, KAUECTBEHHbIC PEaKLUU Ha allbJIerU/bl.
CriocoObl OJTy4YeHHsI U IPUMEHEHHE aIbJETHI0B U KETOHOB.

OMHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIIaTypa. Pu3nyeckue CBOMCTBa
OJIHOOCHOBHBIX MpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWMCTRBA,
peakuus dSTepuduKalM, peakUud C YYacTHEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBONCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HENPEIENIbHBIX M apOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIOT, THUIPOKCUKapOOHOBBIX KUCHOT. [IpeacraBurenu BBICHIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, NaJIbMUTHUHOBAs, OJEUHOBAs, JUHOEBAA,
JuHONIeH08as KUCIOThl. CIIOCOOBI MOTYYEHUsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonornueckuii pan, obuias ¢gopmyrna, U30Mepus U
HOMEHKJIaTtypa. Duznyeckne M XUMHYECKHE CBOWMCTBA: THUIPOJIW3 B KHUCIOW H
HIEJIOYHOM Cpeie.

Kupei. Ctpoenue, pu3nueckue U XMMHUYECKUE CBOMCTBA KUPOB: TUAPOJIH3 B
KHCJION U 11es1ouHol cpesie. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIIUX OCTATKH
HEIpPEeNENbHbBIX )KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MpIa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIIEE JICHCTBHE.

O6mas xapaktepucTuka yrieBojoB. Knaccudukanus yriieBoaos (MOHO-, 11-
U nonucaxapunbl). MoHOcaxapuIbl: TJIOKO3a, (PPyKTO3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. Pu3ndecKue CBOMCTBA W HAXOXJCHHE B MpHpoje. DPoTOCHHTES.
XHUMUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJACTUIHON
rpynn, CHOUPTOBOE W MOJOYHOKHCTIOE OpoxeHue. [IpuMeHeHue TIioKo3bl, €€
3HAYEHUE B KU3HENEATEIbHOCTH Opranusma. Jlucaxapuapl: caxapos3a, MajiabTo3a U
nakTo3a. BoccraHaBiauBaromye 1 HEBOCCTaHABIIMBAOLIME aucaxapuibl. ['uaponns
nucaxapunoB. HaxoxaeHnue B nmpupojie U npumeHenue. [lonucaxapuapl: kpaxmard,
IJIMKOTeH W uesuttono3a. CTpoeHne MakpoMOJeKysd Kpaxmana, T[JIMKOT€Ha H
nemnono3bl.  dusznyeckre CBOMCTBA KpaxMmajga M LEJUIH0JI03bl. XHWMHYECKHUE
CBOMCTBA Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas pEaklUHs C HOAOM. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, MoidydeHue 3(upoB uemuionossl. [loustue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MPEBpalllCHUIN:
PacTBOPUMOCTD Pa3IMYHbBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHHE ATWJIOBOI'O CIIUPTA B aJbJETH] Ha PACKAIEHHOU MEIHOM IMPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO CIHPTA AUXPOMATOM Kajivs (BO3MOKHO HCIOJIb30BAaHHE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMM Ha albJETUlibl (C THUIPOKCUIIOM
muammuHcepeopa(l) wu  ruppoxkcumom  meau(ll)), peakmus raunepuHa ¢
ruapokcuoMm meau(ll), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ rujapokcuaoM meau(lIl), BzaumoneiictBue
KpaxMajla ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTANbHbBIX 3a7a4 1o TemaM «CHUpTHI U
dbenonby, «KapooHoBbie KUCTOTHL. CIIOXKHBIE Y(DUPBD».

A3o0Tcoaep:Kale OpraHn4ecKue coeIuHeHus.

AMUHBI — OpraHUYeCKHe MPOU3BOAHbIE aMMHaka. Knaccudukaiuss aMUHOB:
amudaTUdecKue ¥ apoOMAaTHUECKHe; TEePBUYHBIC, BTOPUYHBIE K TPETHUYHBIE.
Crpoenne moiekyn, oOmas popmyna, n3oMepus, HOMEHKIATypa U (U3HUECKHUE
cBOicTBAa. XMMHUYECKOE CBOWCTBAa anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu anKuiaMMOHHSL.

AHWIMH — TIPEACTAaBUTENIb AMUHOB apomaTuyeckoro psana. CrpoeHue
aHuiauHaA. B3anMHOE BiIMsTHUE TPYIIT aTOMOB B MoJieKyJie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHAa. KadecTBeHHbIe peakiuu Ha aHUIMH. CrocoObl
MOJIYYCHUS] M TpPUMEHEHHE anudarudecknx aMuHOB. [lomydeHuwe aHWIMHA W3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIE NpeACTaBUTENN O-
AMHUHOKHCJIOT:  TJIMLMWH, ajnaHuH. @DU3MYecKue CBOMCTBA aAMHHOKHCIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX OpPraHUYECKHUX
COCIMHEHUM, peakKius TMOJUKOHJCHCAUU, O0pa3oBaHUE TMENTUIHON CBA3M.
buonoruueckoe 3HaueHre aMMHOKUCIOT. CHUHTE3 U TUIPOJIU3 TENTH/IOB.

benku kak mnpupoaHeie nonuMmepsl. llepBuuHas, BTOpUYHAS W TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OENKOB: THUAPOJIH3, JCHATypAaIlHs,
KaueCTBEHHbIE PEAKIIMU Ha OEIIKHU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB M MX MPEBpaALICHUI:
pacTBOopeHue OEnKOB B BOJE, JCHATypalus OCJKOB IMPU HArpeBaHWUM, IIBETHHIC
peakuiuu Ha O€lmKHM, peHIeHHe OJKCIEPUMEHTANIbHBIX 3a/ad 10  TeMam
«A3zoTcoaepxaine OpraHUYeCKue COEAUHEHUS U «Pacrnio3HaBaHue
OPraHUYECKUX COCAUHECHUIN.

BbicokomoJieKyJIsIpHbIE COeIUHCHUS.

OCHOBHbBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJIIPHBIX COECIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AIUHU, CPEAHSAS MOJICKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJINMEPHU3ALIHS U TOJUKOHICHCAITHSI.

[Tonumepubie Matepuanbl. I[lmacTmacchl (MOJUATUIICH, TOJUIIPONMIICH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJ, MOJUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noydTUICHTepedTanar). Y Tuausamus u nepepadoTka miacTuka.

DnacToMepsl: HaATypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTamueHOBBIN, XJIOPONMPEHOBBIN, U30MTPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BosokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CHEIUATBHOTO Ha3HAYEHUs (Teduion, KeBJIap,
AIIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MNPEBpalllCHUN:
O3HAKOMJIEHUE C Oo0Opa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad mno Teme «Pacmo3HaBaHue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue MoJekyasipHOH (GOpMyJibl OPTaHMYECKOTO0 COCIUHEHHS TI0
MacCOBBIM  JIOJIIM DJIEMEHTOB, BXOJIAIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIPHOM  (POPMYJIBI OPraHMYECKOTO COEAMHEHUs 10 Macce (00BEMY)
MPOAYKTOB CropaHusi, MO KOJMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB
peakiuu W/WIM HWCXOJIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (OpMyIIbl
OpPraHMYECKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIH CIIOCOOOB
MOJIyYeHHUsI, OMpeeieHUEe JOJIU BBIXOJIa MPOAYKTa PEaKIUU OT TEOPETUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusi MeXpeaMETHBIX CBSI3€d MPU U3yYEHUH OPraHUYEeCKON XMMUU B
10 xjacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTEeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TIOHATHH, NPUHATBIX B OTACIBHBIX TMpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO011e ecTeCTBEHHO-HAYYHBIE TTOHATHUS: SIBJICHUE, HAYYHBIA (aKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHalIu3, CHHTE3, Kiaccuukaius, HaOIIOJEeHUE, U3MEpEHUe,
AKCHEPUMEHT, MOJIEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIleCTBA, (DU3WUYECKUE BEJIMYUHBI, €IUHUIIBI H3MEPEHHs, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHu3M, S3KOcHUcTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA W TeTepOTPODHBIA TUN TUTAHUS, OpOKEHHE,



dboToCcUHTE3, NbIXaHWE, OENTKHU, YIJIEBOJbL, KUPHI, HYKICHHOBBIC KHUCIOTHI,
(hepMEeHTHL.

['eorpadusi: mone3Hble HCKOMIaeMbIe, TOTLIIHBO.

TexHonorusi: mNHINEBBIE TMPOMYKTHl, OCHOBBI PAIlMOHAIBLHOTO IHUTAHUS,
MOIOIITUE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XUMHAYECKUM 3ieMeHT. M3otonbl. CTpoeHue
ANEKTPOHHBIX O0O0JOUYEK aTOMOB, KBAHTOBBIC UHCIIA. DHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukanms XuMruiecKux 3JIeMEHTOB (S-, P-,
d-, f-anmementsr). PacmpeneneHue HSJIEKTPOHOB MO AaTOMHBIM  OpPOUTAIISIM.
DNEeKTPOHHbIE KOH(PUTYpPAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(MDUTYpAIIMA HOHOB.
DIEKTPOOTPUIIATEIIBHOCTD.

[lepnognueckuii 3akoH u Ilepuoanyeckasl cucreMa XUMHAYECKUX AJIEMEHTOB
HI.N. MenneneeBa. CBsA3b NEpUOAUUYECKOTO 3aKoHA U [lepmogmueckoil cUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPHEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM H NepuoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona /[.1. Menneneesa.

XuMH4YecKasi CBSI3b. BuIbl XMMHYECKOW CBSI3M: KOBAJCHTHAs, HWOHHAas,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUS KOBAJEHTHOW CBSI3M: OOMEHHBINM |
JIOHOPHO-aKIENTOPHBIN. DHEPIrus U JuHa cBsA3H. [10oJIIpHOCTh, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHbie cBsa3u. BopoponHas cBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUSL.

BajleHTHOCT, M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEpPEe COECIMHEHUN
AJIEMEHTOB BTOPOTO MEPUOa).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COoCcTaB KOMIUJIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUM.
[ToHsATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MOJNEKYJIpHOTO W HEMOJIEKYJSPHOTO  CTPOCHUA.  THIIbI
KPUCTANTMYECKUX PEIIETOK (CTPYKTYpP) U CBOICTBA BEIIECTB.

ITonstue o nucnepcHbix cucremax. Mctunuble pactBopsl. [IpeacraBienue o
KOJUIOMIHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIEHTPALUU PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HacellieHHeie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcCTamoruaparsl.



Krnaccudukarus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEIEH HEOPTaHUUYECKUX BEILECTB.

Knaccudukanus XuMHUUECKMX peakuil B HEOPraHMYECKONM U OpraHUYeCcKOu
XUMUH. 3aKOH COXPAHEHMS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS M NPEBPAILCHUS
OHEPTUU TIPU XUMHUYECKUX peaknusX. TeruioBbie 3(HEKThl XUMUYECKUX PEAKITUH.
TepMoxuMU4eCKUEe ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakiiu, €€ 3aBUCUMOCTb OT Pa3jINYHbIX (PaKTOPOB.
['oMoOreHHbIE U TE€TEPOreHHbIE peakuu. Katanns u KaTan3aTopsl.

OOpatumMbie 1 HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOr0 paBHOBecUs. (DAKTOPBI, BIHSIOIIME HA IOJIOKEHUE XUMHUYECKOIO
PaBHOBECUS: TEMIIEPATYpPA, NABIEHUE U KOHLUECHTPALMK BEIIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTtense.

Onextponutuyeckas paucconuanus. CuilbHbIE H C1a0ble 3JIEKTPOJUTHI.
Crenenp aucconuannu. Cpena BOJHBIX pPAacTBOPOB: KHUCIIOTHAas, HEUTpasibHas,
miesniouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu.  CTerneHb  OKUCJICHUS.
Okucnutenb M BOCCTAHOBUTENb. IIpolecchl OKHCIEHHS M BOCCTAHOBIICHUS.
Baxnelmme OKUCIUTENIM W BOCCTAaHOBUTEIW. MeETOJ SJEKTpOHHOro OanaHca.
DIIEKTPOIN3 pacTBOPOB U PACILJIABOB BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS] BEIIECTB M HUX MPEBpalllCHUIN:
pa3oKEHUE MEepOKCHAa BOAOPOAAa B IMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTANIMYECKUX PEHIETOK, MPOBEEHUE PEaKIIUii HOHHOTO 0OMEHA, ONpE/IEIeHHE
Cpeabl pPacTBOPOB C IOMOIIBIO HHIAMKATOPOB, HW3YyYECHHE BIUSHMUS Pa3INYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKONW PEAKIMU ¢ TMOJOXKEHHE XUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumus.

[Tonoxenne HemeraiwioB B llepuoguueckoll cucremMe XUMHYECKHX
anementoB /.M. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3NUeCKue
CBOICTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAUIOB (Ha MPUMEpE KUCIOpOAa, CEphI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, gusnueckue M XUMHUYECKHUE CBOMCTBA: PEAKIMU C
METAJUIAMA W  HEMETaJUIaMM, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ wapuasbl.
TonIMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxnenue B mpupoje, crnocoObl MOdydeHus, (U3MUecKue u
XUMHYECKUE CBOMCTBA. ['amoreHoBomopoasl. BaxxHenmme KUCIOpOAcOoaepKaue
COEIMHEHHUS TayoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CTIOCOOBI TOTyYECHHUS
rajoreHoB. [IpumMeHeHune rajoreHoB U UX COCTUHEHUN.



Kucnopon, o3oH. JlabopaTopHbie W NPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
Kkucinopoaa. Ou3nueckue U XMMUYECKUE CBOWMCTBA M NMPUMEHEHHE KHCIOPOAA U
030Ha. OKCUABI U IEPOKCHUBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI MONy4YeHUs, (puznueckue u
xumuueckue cBoictBa. CepoBomopon, cyiabduasl. Oxcun cepbi(I1V), okcun
cepbl(VI). Cepuucras u cepHas KHUCIOTHI M uUX coiu. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHmne cepol U €€ COEAUHEHUM.

A3or. HaxoxaeHue B MpUpOAE, CHOCOOBI MONYy4YEHUS, (U3HUECKHE WU
XUMHYECKHE CBOMCTBA. AMMMaK, HUTPUIbl. OKCUIBI a30Ta. A30THCTasi M a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMmenenue azorta
U €r0 COeIMHEHUI. A30THBIE YI0OpEHUS.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MOJydeHUs, (puznueckue u
xumudeckue cpoiictBa. dochuner u dochun. Oxcuapl docdopa, dochopras
kucinota u e€ conu. [lpumenenue ¢ocdopa u ero coemunenuit. PocdopHbie
yaoOpeHus.

Yrnepon, HaxoXJIeHHE B OpUpoOJE. AJUIOTpONHbIE MOAU(DUKAIIUU.
duznyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcun yriaepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u eé
COJIU. AKTHBUPOBAHHBIN yroib, aicopOuus. dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 0OPA30BaHHBIX YIJIEPOJOM, U €ro
COCIMHEHU .

Kpemunii. Haxoxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3UYECKHE U
xumuueckue cporctBa. Oxcup kpeMuuaA(1V), kpeMHueBas KHUCIOTa, CHIIMKATHI.
[IpuMenenune kpeMHus U ero coeanHeHui. CTEKNo, ero nojy4eHue, BUIbI CTEKIIA.

ITonoxenne MetaiuioB B [lepronueckor cUCTEME XUMUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI DIIEKTPOHHBIX O000JI0YeK aTOMOB MeTauioB. OOrmiue
¢dbuznyeckre CBOMCTBA MeTa/lioB. I[IpuMeHeHHE MeTa/lioB B OBITY U TEXHUKE.
CrutaBel METAJUIOB.

DNEKTPOXUMHUYECKUM psifl  HampspkeHud meTtawioB.  OOmmue  crocoObl

MOJTy4eHUS METaJJIOB: THIPOMETAILTYPIus, MUPOMETAIUTYPIHs,
anektpoMeramutyprus. [lonstue o koppo3um mertamioB. CrnocoObl 3alIUuThl OT
KOPPO3HH.

Oo6mas xapaktepuctuka MeTamuioB [A-rpynmsl [lepumonnyueckoit CUCTEMBI
XUMUYECKUX JJIeMeHTOB. Harpuit u kanmil: mnonydeHue, QuU3NUECKHE WU
XUMHYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

OOmas xapakrepuctuka metamioB IIA-rpynmer Ileprogudeckoil cuctemsl
XUMUYECKUX DJIEMEHTOB. MarHuii © KajbllUi: TMOJydeHue, Qunyeckue W
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BELIECTB U HUX COCAUHECHUMU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.



ATIOMHUHHN: TTOTy4YeHHE, (GU3NIECKHUE U XUMHUYECKIE CBOWCTBA, MPUMECHEHHE
MPOCTOTO BEIIeCTBA M €ro coeAuHeHuil. AmdoTepHble CBOWCTBa OKCHAA U
TUAPOKCUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI A TFOMUHUSL.

OOmass XxapakTepucThka MeTauioB MoO0ouHbIX noarpynn (b-rpymm)
Ilepronnyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

@u3nuecKne U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKCUabl u
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarel U JuXpoMaThl, UX
OKHCIIMTENbHBIE CBOKCTBA. lloyyeHne n npuMeHenne xpoma.

Ou3nyeckue W XHMUYECKHE CBOMCTBA MapraHia M €ro COEAUHECHUM.
Baxnenimue coenunenns Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranaT kanausi, ero OKUCIUTENIbHbBIE CBOMCTBA.

@u3nuecKne U XMMHYECKHNE CBOMCTBA XKeje3a U ero coennuHeHur. OKCHIBL,
ruapokcuasl u conu xeneza(ll) u xeneza(Ill). [lonyueHrne u npuMeHeHUE xKeye3a
U €r0 CIUIABOB.

OU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coeqnHeHui. [lomyuenue u
IIPUMEHEHUE MEU U €€ COEUHEHNM.

[{uuk: momydyeHue, (GU3HUECKHE W XUMUYECKHUE CBOMCTBA. AMdoTepHbIe
CBOMCTBA OKCHJIa U TUJIPOKCHJIA LIMHKA, TUAPOKCOKOMILUIEKCHI IIUHKA. [[pumenenue
[IMHKA U €r0 COeINHEHU.

OKCIIEpUMEHTAJIBHBIE METOAbl W3YYEHHsS BEIIECTB M HX MNPEBPALLCHUMN:
u3ydyeHue oOpa3loB HEMETaJUIOB, TOpeHue cepbl, gocdopa, xeneza, MarHus B
KHCIIOPOJIE, M3Yy4YEHUE KOJUIeKIuU «MeTalibl M CIUIaBbl», B3aUMOJCHCTBHUE
HIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOKHO MCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA U JKeJie3a C pacTBOpaMu KHUCIOT H
1IEJI0Y€EH, KAYECTBEHHBIE PEAKIIUM HA HEOPTraHWYECKUE aHUOHBI, KATUOH BOAOPO/Ia
M KaTUOHBI METAJUIOB, B3aUMOJECHCTBHE THAPOKCUAOB ATOMHHHUS WU ILIMHKA C
pacTBOpaMM KHCIJIOT U IIEJIOYEN, PEHIEHUE DKCIIEPUMEHTAIBHBIX 3a/ad [0 TeMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (ochop U HUX COCAUHEHUS»,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTabl TOOOYHBIX MOATPYII.

XuMHA U KU3Hb.

Ponb xumMum B o6ecrie4eH yCTOMYUMBOTO pa3BUTHS yenoBeuecTBa. [lonsarue
O Hay4HbBIX MeETOAAaX IIO3HAHUSA M METOJOJIOTMHM HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble npuHIMIIBI OpraHru3aluy XMMUYECKOT0 MPOnU3BoACTBa. [IpomblieHHbIE
CIOCOOBI MOTYYEHUSI BAKHEHUIITNX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U
CIUIaBOB. XUMHYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpElIbl U €r0 IOCIEACTBHS.
Poinb xumuu B 06ecrieyeHIH SHEPreTHIeCKOn Oe30MacHOCTH.

Xumuss W 3I0pOBbe uelioBeKka. JlekapcTBeHHble cpenctBa. [IpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poib XUMUHU B pa3BUTUN MEIULIHBI.



XuMHsI TIAIY: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIe H00aBKU. Ponb xumun B
oOecrieyeHuu MUIIeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOro0 MCIHOJIb30BaHUs MpenaparoB OBITOBOW XWMHUHU B IOBCEAHEBHOM
JKA3HU.

XWMUSL B CTPOUTEIBCTBE: BAKHEHUIINE CTPOUTENIbHBIE MaTepHasbl (LIEMEHT,
0eTOH).

Xumus B CENIbCKOM X03sicTBe. OpraHn4eckre U MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, KepaMHKa.
Marepuansl g 31€KTpOHUKU. HaHOTEXHOIOTUN.

PacuétHrle 3amaun.

Pacuétpl: Macchl BeniecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEILECTB,
Macchl (00BbEMa, KONMMYECTBA BEIIECTBA) MPOJIYKTOB pPEaKlUU, €CIU OJHO U3
BEILIECTB HMMEET IMpUMecH, Macchl (00BbEMA, KOIMYECTBA BEIIECTBA) MNPOAYKTa
peaKkiuy, €CIM OJHO W3 BEIIECTB JaHO B BHJE pPacTBOpa C ONPEIEIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MAaCCOBOW IO W MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B PACTBOPE, JOJIM BBIXOJA MNPOAYKTAa PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  HU3YYEHUH OOImEeH W
HEOpPraHn4eckord xuMuu B 11 Kiacce oCcylecTBIIIETCS YEPE3 UCMOJb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUN, MPUHSITHIX B OTIACIBHBIX
IIPEAMETAX ECTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBINA (DaKT, TUIIOTE3A,
Teopusl, 3aKOH, aHAJIW3, CUHTE3, Kiaccu(ukaius, MepuoIuyHOCTb, HAOIIO/IEHNUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEIb, MOJICIIMPOBAHHUE.

dusuKa: Marepusi, MHUKPOMHUD, MAaKpOMHp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHb,
BEIIIECTBO, TeJl0, O0OBEM, arperaTHOe COCTOSHHUE BEIIECTBa, HJACAJIbHBIN Ta3,
(buznYecKre BETUYMHBI, €TMHUIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buosnorus: kieTka, opraHusm, sKocuctema, ouocdepa, MeTaboIU3M, MAKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB M MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadus: MuHepasibl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOIIaeMble, TOIUIURBO,
PECYPCHL.

TexHonorus: XuMUYeCcKass ITPOMBIIUIEHHOCTb, METALUIYPIUsl, CTPOUTEIbHbIE
MaTepualibl, CEIbCKOX035MCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIUIEHHOCTD,
dhapMmalieBTHUYECKAS MPOMBIIUIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX



npcraparoB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM ITOAXOJOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeamMera «XUMHUS» HAa YPOBHE CPEIHETO
oOuiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIOIIME: OCO3HAHHE
OoOy4YarolmMUMHUCs POCCUMCKOM Tpa)KJaHCKOWM HWIEHTUYHOCTU, TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOONPEAECTICHNUIO; HATMYNE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIECTBE TNpPaBWJIAMHM W HOpPMAaMH TOBEACHUS; HalU4He
MPaBOCO3HAHUS, SKOJIOTHUECKON KYJIbTYPhl; CHOCOOHOCTh CTABUTH IIEJIM U CTPOUTH
JKU3HCHHBIE TUJIAHBI.

JIndyHOCTHBIE pe3yJIbTaThl OCBOCHUSA IpeaMeTra «XHMUS»  OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OIbITA IO3HABATEIBLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJaromuxcs B Mpolecce peain3alii 00pa30BaTeIbHON IEATEIIbHOCTH.

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUA MpeaMeTa «XHMHUSD» OTPAXKAIOT
c(hOpMHPOBAHHOCTh OITBITA TIO3HABATEIHLHOM M TMPAKTHUYECKOW EATEIHLHOCTH
oOydJaromuxcs B Mpoliecce peain3alud o0pa3oBaTeNbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAaHMS 00YYAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXXCHUS K 3aKOHY U IIPABOIOPSJIKY;

MPEJCTABICHUSI O COLMAIBHBIX HOPMax M MPABUAJIAX MEKINYHOCTHBIX
OTHOIIEHUW B KOJJICKTUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JESATEIbHOCTH NIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX M MO3HABaTEIbHBIX 3a]1a4, BBHITOJIHEHHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIN3E PA3TUYHBIX BUIOB YUeOHON ACSATEIBHOCTH;

2) IAaTPMOTHYECKOI0 BOCIIUTAHUS:

[IECHHOCTHOTO OTHOWICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTE€UYECTBCHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W MPAKTHYECKOTO
IIPUJIOKEHNUS] XHUMHUHU, OCO3HAHUS TOTO, 4YTO JAaHHbIE HAyKH €CTb pe3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUN, KPOIMOTIMBBIX  JKCICPUMEHTAIbHBIX  MOHUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpPECA M II03HABATEIbHBIX MOTHBOB B IOJYYEHUMM M MOCIEAYIOIIEM
aHanu3e MH(OpMAIMU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOT0 TIOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBJIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE WU IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEICTBHIA
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHHUs IEHHOCTEH 370poBOro U 0Oe30macHOro oOpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHHUSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOtoieHus1 mpaBui 0Oe30MacHoro oOpalleHus C BellecTBaMu B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYIOBOU IEATEIBHOCTH;

MOHMMAHUS LEHHOCTH TNPaBWJ HWHIMBUAYAJIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN U HENPUITHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BAaTENbCKOM
JEATENbHOCTH, OOILIECTBEHHO IOJE€3HOH, TBOPYECKOM W APYrMX BHJAAX
NEATENBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIPaBJICEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

MHTEpEca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECCU PA3IMYHOIO PojJa, B TOM
YHCJIE HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUI 10 XUMUMY;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAIbHOM TPAaeKTOPHUHU
oOpa3zoBanus, Oyaymiell mpodeccuu M peanu3alnudl COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0TrN4eCKOro BOCIIUTAHUSA:

HKOJIOTHYECKH LEJIECO00Pa3HOr0o OTHOUIEHUS K MPUPOJE KaK HCTOYHHKY
CYILLIECTBOBAHHUSI )KU3HU Ha 3eMJIE;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJIbl;



OCO3HAHUSI HEOOXOJMMOCTH HWCIOJIb30BAHUSI JIOCTMKEHHM XUMHM IS
pELIEeHUS BOPOCOB PAllMOHAIBHOTO IPUPOIOIIOIB30BaAHMUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IPUHOCAIIMX BpPEH  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHsI MPOTHO3UPOBATh HEOJIArONPUSTHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPAILATh UX;

HaJIMYUS Pa3BUTOTO IKOJIOTMYECKOTIO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JESITEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COILMAJIBHOU
MPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HWJCOJIOTHH
xemohoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO DPa3BUTHUA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HAyKH, OCO3HaHHMs €€ pOJau B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUS] 00 OKPYKaloleM MUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEW U perieHuu MpoOJeM COXpaHCHHUS
IIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYMMOCTH XUMUHU JJISI  COBPEMEHHOM
UABUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HANpPaBICHHOCTH W BAXHOW pOJHA B
CO3JaHMM HOBOW 0a3bl MaTepuaIbHOM KYJIbTYpbl, B PpEHICHUU TI00ATbHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHSA YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOH,
MUIIEBOM U IKOJIOTHYECKONU 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICUeHUH
YCJIOBUHM yCHENTHOTO TPYJla U AKOJOTHMUYECKH KOM(POPTHOU KU3HU KAXKIIOrO 4jeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM T'PAaMOTHOCTH: [OHUMAHHUS CYIIHOCTA METOIO0B
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTydyaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY>KAloIlEero Mupa u
MIPOUCXOMSAIINX B HEM U3MEHEHUM, YMEHUS JieJaTh 000CHOBAaHHBIC 3aKJIIOUCHUS HA
OCHOBE HAayuyHbIX (DaKTOB W MMEIOUIUXCS JaHHBIX C 1EJIbI0 TOJyYEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelIeHws MPo0OJiIeM B pealbHBIX KU3HEHHBIX CUTYAIUX;

MHTEpPECa K O3HAHUIO, UCCIIEI0BATEIBCKOM AEATENbHOCTH,

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW 1O XHMHUU B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3nudHbIX chepax npodeccruoHaIbHOMI
JIESITEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ysibTaThl OCBOECHUS MPOTPaMMbI 110 XUMHUHM HAa YPOBHE
cpeaHero o61ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE  JJIS dbopmupoBaHus MHPOBO33PEHUS oOy4Jaronmxcs
MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYUHbIE TOHSTHS, OTPaKarolle
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuuky MeTOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepuisi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliece, CUCTeMa, HayYHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcCIe0BaHue, HAOIIOIEHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIpyTHe);

YHUBEpCAJIbHbIC yueOHbIE JIEUCTBUS (MO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBanue ($yHKIIMOHATBHON
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroInXCs;
CHIOCOOHOCTB oOyuarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI M yHUBEpCAJIbHbIC YUueOHbIC
JICUCTBHUS B MIO3HABATEIIBHON U COUAIBHOM MTPAKTHUKE.

MeranpeagMeTHbIe Pe3yabTaTbl OTPAXKAKT OBJIAJCHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETyJSTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

1) 0a3oBble JJOrHYecKue JAeiCTBUS:

CaMOCTOATENTLHO  (OpMYJIHpPOBAaTH W aAKTyaJIM3UpOBaTh  MpoOJIeEmMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisiTh LEJIH JeSITEIbHOCTH, 3aJaBasi INapaMeTpbl U KPUTEPUU HUX
JIOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LICJISIMU;

WCIOJIb30BaTh IMPH OCBOCHUM 3HAHWM MPUEMBI JOTHYECKOTO MBIILJICHHUS:
BBIJICJIATh XapaKTEPHbIC NMPU3HAKU TMOHATHW W yCTAHABIWBATh WX B3aWMOCBS3b,
HCIIO0JIb30BaTh COOTBETCTBYIOIINUE TTOHATHS JIJIs1 OOBSICHEHHUS OTACIIbHBIX (DaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUSA W KPUTEPUH IS KIAcCU(HUKAIMK BEIIECTB W
XUMUYECKHUX PEaKIUi;

YCTAHABIMUBATh MPUYUHHO-CIEJACTBEHHBIC CBSI3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEAYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTpUBAECMbIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI 1 3aKITIOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUW CHMBOJIUYECKHUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKUIM
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (QopMmysa, ypaBHEHHE XHMHYECCKON



peakuuu — MpH pPELIeHUH Y4eOHBIX IMO3HABATENbHBIX U MPaKTUYECKUX 3ajad,
IIPUMEHATh Ha3BAHHBIE MOJEJIBHBIE MPEACTABICHUS IS BBIABICHUS XaPaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEN0BATEIbCKHUE AeiCTBUS:

BJAJETh OCHOBAMU METOJOB HAYYHOI'O IO3HAHMS BEIIECTB U XMUMHYECKHUX
peaKIuu;

(bopMyIMpOBATH LIENU U 33J1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MTOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI U1 (DOPMUPOBAHMS THIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITEIBHOTO IIJITAHUPOBAHUS M IPOBEACHHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HAOMIOAATh 3a XOJI0M
npolecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHNSI U BBIBOBI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

NpUOOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATEIbCKOW U MPOEKTHOU
JeSTENIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a]ad, NPHUMEHEHHIO pPAa3JIMYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ unHgopmManmen:

OPUEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKAaX UHPopManuu (HAy4dHO-
HOMYJISIpHAsl JIUTepaTypa XHUMHUYECKOTO COJEp)KaHUsA, CIpaBOYHBbIE MocoOus,
pecypcbl MHTEepHeTa), aHanu3upoBaTh MH(GOPMAIUIO Pa3IMYHBIX BUJIOB U (hopm
IpEICTaBIICHNUA, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENIPOTUBOPEYNBOCTb;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh PA3IMYHbIE METO/bI NPU MOUCKE U
orbope wuHpoOpMaNMK, HEOOXOAUMOW [IJIi BBINOJHEHHS Y4eOHBIX 3ajad
ONPEEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMANbHYIO  (GOpMY  MpPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJINLbI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAy4yHBIH $3BIK B KauyeCTBE CpEACTBa IMpH pabore ¢
XMMHYECKON MH(OpMalMel: NPUMEHSITb MEXIpeIMeTHble ((pu3ndyeckue Hu
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYIibl, a00peBUATYPbI, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:



3aJ1aBaTh BOIMPOCHI MO CYILIECTBY 00CYK/1aeMOi TEMbI B XOJ€ 1Uajora u/uiu
JTMCKYCCHUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHHS IPENJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOU [EATEIIBHOCTH,
ITOJIy4YEHHBIX CAMOCTOSITEIIHO WJIK COBMECTHO CO CBEPCTHUKAMMU IIPU BBIINIOJHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, pealn3alny y4eOHOro MpoeKTa, U (hopMyJIupoBaTh BHIBOJIBI
II0 pe3yJbTaTaM IPOBEIEHHBIX MCCIIENOBAHUM IYTEM COIVIACOBAHUS IO3WULIMMU B
X0/1e 00CYKIeHHSI 1 0OMEHA MHEHUSIMHU.

PeI‘y.]ISITI/IBHl)Ie YHUBEpPCAJIbHBLIC y‘leﬁﬂble IleﬁCTBHH:

CaMOCTOATENILHO IUIAHUPOBATh M OCYILIECTBISATH CBOIO I103HABATENIbHYIO
JeATENbHOCTh, ONpenensis €€ Uelnd M 3aJaud, KOHTPOJUPOBAaTh M IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaraeéMplii  aJrOPUTM JICUCTBUHM TPHU
BBIMIOJIHEHUN Y4YE€OHBIX M MCCIEAO0BaTENbCKUX 3ajay, BbIOMpaTh Haumbosee
3G (dEeKTUBHBIN Ccrmoco0 HMX pemieHus ¢ y4ETOM MOJYyYEHHUsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIHSX;

OCYILECTBJISITh CaMOKOHTPOJIb JICATENBHOCTH HAa OCHOBE CAaMOAHANIW3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yJbTaThl OCBOCHHS MIPOrpaMMbl M0 XMMUU HA YTi1yOiIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOHIero oO0pa3oBaHUs BKIIIOYAIOT ClEHUPUUECKUE
JUIs yaeOHOTo npeaMeTa « XUMHUsD» HaydHble 3HaHUS, YMEHUS U CIOCOObI IeHCTBUI
[0 OCBOEHUIO, MHTEPIPETAU U MpeoOpa3oBaHUIO 3HAHUM, BUABI J1E€ATEIbHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C XUMHEN. B
IIpOrpaMMe II0 XUMHH TNPEAMETHBIE pPE3yJibTaTbl IPEACTABICHBI 110 TOAaM
U3Y4YECHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckass XUMUS
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE U 3HAUYCHUU OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pPOJId B OOCCIECUYCHHH YCTONYHMBOTO
pPa3BUTHS YEJIOBEYECTBA B PEHICHUH MPOOJIEM KOJIOTHUYECKOU, YHEPreTUYECKON U



NUIIEeBOM 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JAaHUM HOBBIX MaTepHasioB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieyeHun PalMOHAIILHOTO
MPUPOAOIIONL30BaHUsA, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOLIEH KyJIbTYpPHI
YeJIoBeKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CPEAE;

BJIAJICHUE  CHUCTEMOM  XMUMHUYECKUX  3HAaHMI, KOTOpas  BKJIKOYAET:
OCHOBOTOJIATAIOIINE MOHATHS — XUMUYECKUI 2JIEMEHT, aTOM, SIIPO U AJIEKTPOHHAs
o0ojouka aroma, s-, p-, d-aToMHBIE OpOUTaIU, OCHOBHOE MU BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMsl AaTOMHBIX OpOuTanel, HWOH, MOJeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIEHUS, XUMHUECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBINA CKENeT, PYyHKIIMOHAIbHAS
rpynna, pajgukain, CTpyKTypHble (opmyibl (pa3BEpHYThIE, COKpAallEHHBIE,
CKEJIETHBIE), HM30MEpPHUs CTPYKTypHass M NPOCTPAHCTBEHHas (FeoMeTpHUyecKas,
ONTHUYECKAs), HM30MEPbI, TOMOJOTHYECKUUA psZl, TOMOJOTH, YTIEBOAOPOIBI,
KHCJIOPOJI- U a30TCOJAEPIKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUHU, 3aKOHBI
(nepuonunueckuit 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHS] OPTraHUYECKUX
BemiectB A. M. byTnepoBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpeBpalleHUs SHEPrMM NpPU XUMUYECKUX pEaKlUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBJICHUI; MIPEICTABICHHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaKlHil, TEPMOAUHAMHUYECKUX M KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BIIUSIHUM aTOMOB U IPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIA 3 dexTrl, opueHTanTsl 1 u Il pona);
(dakTosoruyecKue CBEIACHHsSI O CBOICTBaX, COCTaBe, MOJYyUYEHUU U Oe30MacHOM
HCIOJIb30BAaHUU BAXKHEUIIIUX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHUYECKOM
NEeATENbHOCTH  YeJlOBEeKa, OOUIMX  Hay4YHbIX  MPHUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEPEPAOOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHble MpPHU3HAKK MOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA IMPU
OIMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHNM;

c(OpMHPOBAHHOCTh YMEHHIA:

UCII0JIB30BaTh XMMUYECKYI0 CUMBOJIMKY JUISl COCTaBJIEHUS MOJIEKYJIIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUIECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XUMHUYECKUX PEAKUMU M PaCKpPbIBATh UX CYIIHOCTB:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMil  MOCPEACTBOM  COCTaBIICHHUS
AJNIEKTPOHHOTO OallaHca JTUX peaklMi, peakluuii HOHHOrO oOMeHa NyTEM
COCTAaBJICHUSI UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



M3TrOTaBIIMBaTh MOJIEIN MOJIEKYJI OPraHUYECKHX BEIIECTB ISl WILIFOCTpAlUU
UX XUMUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTaHABJIMBATh MPUHAICKHOCTh M3yYEHHBIX
OpraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUS MO CHCTEMaTHYECKOU
HomeHknatype (IUPAC) u nmpuBoauTh TpUBUAIbHBIE HA3BaHUS ISl OTICIBHBIX
MPEeJCTABUTENIC OPraHMYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, TIIUIEPHH,
ATUJICHTJIUKONb, (EHOJ, (QopMalblerul, aleTalbACTull, aleTOH, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CT€ApUHOBAsI, OJICMHOBAsS, MaJbMUTHHOBAsI KUCJIOTHI,
TJIMLWH, alaHuH, MalbTo3a, (PYKTO3a, aHWIUH, JUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTb YMEHUS OMNPEIETsATh BHUJ XUMHUYECKOM CBSI3U B
OpraHUYECKUX COEAUHEHUSX (KOBaJE€HTHAasT W HOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHATHh TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa st 00bsICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTh  COCTaB, CTPOCHHE,
dbu3uYecKkre M XUMHYECKUE CBOMCTBA TUIMYHBIX MPEACTaBUTENEH pa3IUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJIKAHOB, IUKJIOAIKAHOB, aJIKEHOB, aJKaJIHECHOB,
AJKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AQJbJAETU]IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHUMN U
aMUHOB, aMHHOKHCIIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, AW- M TOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYHD  CBSI3b  MEXKAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUA C HCMHOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTh YMEHHUSI TMOJTBEPXKIATh Ha KOHKPETHBIX MpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COSAMHEHUN OT
KPaTHOCTH U THUIA KOBAJIECHTHOU CBSI3M (G- U M-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOOPOIHOIO
Chipbsi (He(Th, TNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadboTKHu U
MPAKTUYECKOE PUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYUYHBIX
MeTOJlaX MO3HaHUs — HAOIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUHU, IKCIIEPUMEHTE
(peaJIbHOM 1 MBICIICHHOM) U YMEHHUS IPUMEHSATh 3TH 3HAHUS;

chOpMHPOBAHHOCTH YMEHHUS NPUMEHSITh OCHOBHBIE omnepanuu
MBICIIUTETILHON JESITENIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3alINIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — ISl U3YUYEHUS
CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSIMU U TIPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MaTEepUAIbHOTO €JIMHCTBA MUPA,
HCIOJIb30BaTh CHUCTEMHBIE 3HAHHS IO OPraHUYECKON XUMHUH ISl OOBSCHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHMM: MPOBOJUTH PACUYETHl MO XUMUYECKUM
dbopMmyamM U ypaBHEHHSIM XUMHYECKUX PEAKINI C MCIOJIb30BaHUEM (DHU3UYECKUX
BeMMYMH (Macca, OOBbEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMUMHUUYECKON
(dbopmyJibl BEHIECTBA MO WU3BECTHBIM MACCOBBIM JOJISIM XHMHUYECKUX 3JIEMEHTOB,
MPOYKTaM CTrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIIECHUBATH
C MOO3UIMH  DKOJOTMYEeCKOM  0€30IacHOCTH  MOCJIEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JESATEILHOCTA 4YEJIOBEKa, CBS3aHHONW C mepepaboTkKoi
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHATHUS TPAMOTHBIX PEIICHUIN
npo0sieM B CUTYalUsIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MOJYyYEHUE U H3YYEHUE CBONCTB OpPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAaKIUU YTJIEBOJOPOJOB PA3JIUYHBIX KJIacCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad MO pACIO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IpPaBUII
Oe3omacHOro oOpalieHus € BElIeCTBaMU U JIA0OPAaTOPHBIM O00OpPYAOBAHHEM,
dbopMyupOBaTh IIEb HWCCJEAOBAaHMS, WPEACTABIATh B pasIuyHON (dopme
pEe3yabTaThl SKCIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

cOOJII0JaTh MpaBHUJIa 3KOJOTMYECKH LIEIEeCO00Pa3HOro MOBEICHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B ILEJSIX COXPAHEHHUS CBOETO 3[0POBbS, OKPYKAOLIEH
MIPUPOJIHON CPEIbI U TOCTUKEHHS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEUCTBUS Ha JKHUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAIM3UPOBATH 11€JIeCO00PA3HOCTh MPUMEHEHHUS OPTaHMYEeCKUX BEIIECTB B
MIPOMBIIINIEHHOCTH U B OBITY C TOUKHM 3PEHHUSI COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IIeJICHANIPaBICHHBIA TMOUCK
XUMUYECKOW MH(OpMaLUK B Pa3IMYHBIX UCTOYHUKAX (Hay4yHas U yuyeOHO-HAy4HAs
JUTEpaTypa, CpencTBa MaccoBoil nudopmarmu, HTEpHET U ApyTHe), KPUTHIECCKU
aHAIM3UPOBATh XUMHUYECKYIO MH(MOpMAIINIO, repepadaThiBaTh €€ U UCIOJIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas W HeopraHuyeckas
XUMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €JIUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHHM IPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECIEUYEHHH YCTONYMBOTO
pPa3BUTHSA, B PEIICHUU NPOOJEM IKOJIOTUUECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MATEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTUH, B OOCCIEUYCHUH PAIMOHAILHOTO MPUPOIOIOIH30BAHUS, B
GbopMHpPOBaHUKM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEJIOBEKa, a TakKke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBbIO M IPUPOIHOMN

cpene;
BJIaJICHUE CUCTEMOM  XMMHWYECKHUX  3HAHHH, KOTOpas BKJIIOYAET;
OCHOBOIIOJIAraloIue TMOHATUS — XHUMHUYECKHUW DdJIEMEHT, aToM, SApO aToma,

M30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTAIU, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aToMa, THOpHUAM3alUsl aTOMHBIX OpOuTaned, HOH,
MOJICKyJa, BaJICHTHOCTh, AJICKTPOOTPUIIATEIIBHOCTh, CTEICHh  OKHCIICHHMS,
XUMUYecKasi CBsA3b (KOBaJIGHTHAs, WOHHAS, MeETaJUInuecKas, BOJOpPOIHAas),
KpUCTAJUTMUECKasl pEmI€TKa, XUMHUYECKas pEeaKIus, pacTBOpP, JJICKTPOJIHTEHI,
HEAJIEKTPOJUTHI, AJIEKTPOIUTHYECCKAsS JIUCCOIMAINNS, CTEIEeHb IHUCCOITUAIINH,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIiy, XMMUIECKOE PAaBHOBECHE;
TEOPUH W 3aKOHBI (TEOPHS JJICKTPOIMTHYCCKOW JHUCCOIMAIIUH, TEPHOIUICCKUN
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHHUS U
MIPEBpaIISHUs SHEPTUU MPH XUMHUYECKUX PEaKIUAX, 3aKOH ITOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3BIK
XUMHUH, MHPOBO33PEHUYCCKNE 3HAHWA, JIeXkKallhe B OCHOBE ITOHUMAaHHS
NPUYUHHOCTA M CHCTEMHOCTH  XHMHYECKUX  SBJIICHHHA,  COBPEMEHHBIC
MPEACTABICHUS] O CTPOSHHWM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM H
HaJIMOJICKYJISIPHOM  YPOBHSIX; TPEJCTABICHHS O MeXaHHW3Max XHUMHYECKUX
peaknuii, TEPMOJAMHAMHUYECKUX ¥  KHHETHYECKHMX 3aKOHOMEPHOCTSX  HX
MPOTEKaHUs, 0 XUMUYECKOM PAaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMaX;
(haKTOJIOTUYECKHE CBEJICHHS O CBOMCTBaX, COCTABE, IOJYYSHHH M OE301aCHOM
WCIIOJIb30BaHUN BOKHEUIINX HEOPTaHMYECKUX BEIIECTB B OBITY M IMPAKTHYECKOMN
NEATETPHOCTH  YEJIOBEeKa, OONMX  HAay4YHBIX  NPHHIMIAX  XUMHYECKOTO
MIPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBJISATH XapaKTePHBIC NMPU3HAKU IOHSATHH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HMCIIOJB30BaTh COOTBETCTBYIOIIUE MOHATHS IMPHU
ONMCAaHWK HEOPTAHWMYECKHUX BEIECTB U UX MPEBPAIICHU;



c(OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JUIS
coCcTaBi€HMs (OopMyJl BEUIECTB M  YpPaBHEHHM XUMHUYECKHMX peaklui,
cuctematuueckytro HoMeHknarypy (IUPAC) u TpuBuagbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OPMUPOBAHHOCTb YMEHHUS OINpPENEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHYECKUX 3JIEMEHTOB B COCIUHEHMSIX, BUJ XMMHUECKON CBs3U (KOBaJIEHTHas,
WOHHAs, MeTAJJIMYeCcKas, BOAOPOJHAsA), THUN KPUCTAUIMYECKONH PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHYECKOW CBSI3M M THUIA KPUCTAUIMYECKOM pEIETKH, OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHUHI:  KJIAacCU(DUUMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIMH O PA3JIUYHBIM IIPU3HAKAM (YHCITY
U COCTaBY pearupyroliux BELIECTB, TEINIOBOMY 3((eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiu3aTopa M
JIPYTHUE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH I KilacCU(pUKaun
M3Y4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(pOpMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPUOANUECKOro 3akoHa /I.
W. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpMUPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO INEPHUOIOB
ITepuognueckon CHUCTEMBI J.. Menpeneena, HCTIONB3YS MMOHSITUA
«3HEPreTHYECKUE YPOBHW», «IHEPre€TUUYECKUE MOTypPOBHH», «S-, p-, d-aTOMHBbIE
opOUTaIN», «OCHOBHOE MU BO30YXKAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKUX DJIEMEHTOB M HUX
coeqMHEeHUM Mno mnepuomaM U rpynnaMm llepuommueckon cucremsr [l .
MeHnneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS
HX JICKTPOHHBIX 000JIOYECK;

c()OPMUPOBAHHOCTb ~YMEHUH: XapakTepus3oBaTh (ONMUCHIBATH)  OOLIME
XUMUAYECKUE  CBOWMCTBA  BEHIECTB  PA3lIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXAY HEOPraHWYECKMMHU BEIIECTBAMH C
IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINM;

C()OPMUPOBAHHOCTb YMEHHUS pPACKpbIBaThb CYIIHOCTb: OKHCIIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUUN MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOIO OanaHca
TUX pPEAKUUH; peaKkUil MOHHOro OOMEHa MyTEM COCTABJIEHUS HMX MOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMH  THUAPOJU3a;  pEeaKuu
KOMIUIEKCO00pa30oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHHUS);



c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIMi ¢ YU4ETOM MX DHEPreTHUYECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHHUS] CKOPOCTH XHWMHMYECKOW peakIMH B 3aBUCUMOCTH OT PAa3IHYHBIX
(akTOpoB, a TAaK)KE XapakTep CMELICHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpuniun Jle [llarense);

chOpPMHUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh XUMUYECKHE PpEaKIIuH,
JeXallie B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUs CEpPHOM KHUCIOTHI, aMMMAKa,
oOlMe HayyHble MNPUHLHUIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOO0PA3HOCTD
MPUMEHEHUS HEOPTAaHWYECKUX BEIIECTB B MPOMBIINUICHHOCTH U B OBITY C TOYKH
3peHUs COOTHOIIEHUS] PUCK-TIOJB3a;

c(OpMHUPOBAHHOCTh BIIAJIEHUS CHCTEMOW 3HAHUWA O METOJaX Hay4YHOIo
MO3HAHUA SIBJICHHM NOpUpOAbl — HAOJIIOJEHUE, HW3MEpPEHHUE, MOJAEIINPOBAHUE,
AKCHEPUMEHT (pEeabHbIN U MBICICHHBIN), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSATh 3TH 3HAHUS TIPU IKCIIEPUMEHTATILHOM UCCIIEI0BAHUN BEIIECTB
U 0 OOBSICHEHUS XHMMHYECKUX SIBJIIEHUW, HMMEIOUMX MECTO B MPHUPOJE,
MIPAKTUYECKOM JESITENIbHOCTH YeJIOBEKA U B IOBCEITHEBHOW KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MIOHUMAHHUS MAaTePUATBHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
MOHSATUM «MAacCOBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJISIPHAsT KOHLEHTPALIUS;
Macchl BEIIeCTBa WM 00bEMA Tra3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OAHOTO U3 YYaCTBYIOLIMX B PEAKIMHU BEILIECTB; TEIIOBOrO 3ddekra
peaklny; 3HAYEHUS BOAOPOJHOIO IOKa3aTesh pacTBOPOB KHUCIOT M IIEJIOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEILECTBA)
MPOJYKTa PEAKIMHU, €ClId OJHO M3 UCXOJHBIX BEIIECTB JaHO B BHJIE PACTBOpa C
onpeieIEHHON MacCOBOM JI0JIell pacTBOPEHHOTO BEIIESCTBA WM JAHO B M30OBITKE
(MMeeT MpUMECH); JOJM BbIXOJIa MPOJAYKTA PEAKUUH; OOBEMHBIX OTHOILICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUH  3KCHepUMEHT  (IpOBEIEeHHWE  peakuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOI0 COCTaBa HEOPraHUYECKUX BEILECTB, ONPEECICHHE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HHJIWKATOPOB, H3YyYECHHUE BIIUSHHUS
pa3nu4HbBIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW pEaKIUH, pelIeHue
HKCIIEPUMEHTAIBHBIX 3a7ady 1o TemaMm «Mertamisl» U «Hemeramib») c
cOOJII0IeHnEM TpaBuil 0€30MacHOro0 OOpallleHHs C BEIIECTBAaMU U J1a00OpaTOPHBIM
o0opynoBaHueM, (HOpMyIUpOBaTh I€db HUCCIENOBAaHUS, TMPEJCTABIATH B
pasnu4HON (QopMe pe3ybTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOIOATh MPaBHIIA TOJb30BAHUS XUMHUICCKOU
mocyaol ® jabopaTopHbIM 00OpyJOBaHHEM, OOpalleHuss ¢ BelecTBaMU B
COOTBETCTBUM C HHCTPYKIUSIMHU [0 BBHIMOJHEHHUIO JA0OPATOPHBIX XUMHUYECKUX
OMBITOB, 3KOJIOTUYECKH II€JIECO00pPa3HOr0 IMOBEIECHUS B OBITY W TPYAOBOM
JEATENBHOCTH B LIENSAX COXPAHEHUSI CBOErO 340POBbs, OKPYKAIOIIEH MPUPOIHOU
Cpeabl W JOCTWKEHUA €€ YCTOWYMBOTO Ppa3BUTHSA, OCO3HABaTh OIMACHOCTH
TOKCHYECKOTO JIEMCTBUSI HA KUBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHMMas cMbIch mokaszarens [1J1K;

c(hOpMHUPOBAHHOCTh YMEHHH: OCYIIECTBIATh IICICHANIPABICHHBIA TIOMCK
XUMHUYECKOW MH(OPMAILIUK B Pa3IMYHBIX UCTOUHHMKAX (HAy4dHas U y4eOHO-HAy4YHasI
JUTEpaTypa, CpeicTBa MaccoBoil nHpopmanuu, HTepHET U Apyrue), KpUTHIECKU
aHAJTM3UPOBATH XUMUUYECKYI0 HUH(pOpMaIUIo, epepadaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHON yUeOHOM 3amaucii.
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https://m.edso00.ru/d69df650

2.5

FaHOFeHHp0H3BOHHBK3yrHeBOﬂOpOHOB

bu6mmoreka [IOK
https://m.edso00.ru/d69df650

Ntoro no pazaeny

35

Paznea 3. Kucaopoacoaep:xammue opranudeckue coel

HHCHUSA

3.1

Crouptsl. DeHon

11

MpakTnyeckana pabota B
TouKe PocTa,
MUCNo/b30BaHMEM
uundposoit nabopatopuu no
XMmum (yueHuudeckasn) Releon,
BUAEOKamepa.
udposoit MUKpOCKOII.
[IpoekTop.
JlabopaTopHoe
XUMHYECKOE
obopyoBaHue.

bubmuoreka [{OK
https://m.edsoo0.ru/d69df650

3.2

KapOoHunbHbIE COSTMHEHUS: alTbACTUABI U
keToHbl. KapOoHoBbIe KUCHOTHL. CIOKHBIE
a¢upsl. XKups

21

MpakTnyeckana paboTa B
Touke Pocra, ¢
MCNONb30BaHUEM

uundposoit nabopaTopuu no
xvmum (yueHundeckas) Releon,

BUAEOKamepa.



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Hudposoit MUKpOCKOIL.
[IpoekTop.
JlabopaTopHoe
XUMHYECKOE
obopyoBaHue.

bubmuoreka [JOK
https://m.edsoo0.ru/d69df650

3.3

Yriesoanl

bu6nmoreka [JOK
https://m.edsoo0.ru/d69df650

Hroro no pasgeny

41

Pa3nes 4. A3oTcoaeprkaniue oOpraHu4ecKue coeJuHeHHs

4.1

AMUHBI. AMUHOKHUCIIOTEL. beiku

12

MpaKTuyecKas paboTa B
Touke PocTa, ¢
MUCNO/Ib30BaHMEM
uundposoit nabopatopuu no
xvmum (yueHundecKkas) Releon,
BUAEOKamepa.
[{udpoBoii MUKPOCKOII.
IIpoexrop.
JlaGopatopHoe
XUMHYECKOE
obopyioBaHue.

bubnnoreka [IOK
https://m.edso00.ru/d69df650

Hroro no pazgeny

12

Pa3pnen S. BeicOKOMOJIEKYJISIPHBIE COCAUHEHUS



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

MpaKTuyecKkas paboTa B
Touke Pocra,
MCNoa1b30BaHNEM
uundposoit nabopatopuu no
Xumum (yueHuudeckas) Releon,
BUAEOKamepa.

udposoit MUKpOCKOTT.

5.1 BBICOKOMONEKYTISIPHBIE COSAMHEHUS 6 TpoeKTop.

Jlaboparopnoe
XUMHUYECKOE
o0opy0BaHueE.
bu6mmorexa [JOK
https://m.edsoo.ru/d69df650

Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/d69df650

11 KIIACC

KoJsmn4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/m Kontpoabnbie | IlpakTnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3nen 1. TeopeTnueckue OCHOBbI XMMHUH
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [Tepumognuyeckas cucTeMa XUMHYECKHUX 9 bu6morexa TIOK
) pHO https://m.edsoo.ru/2dd5724
snemeHnToB /I. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 | bubnuorexa [JOK
' BEIIICCTB https://m.edsoo.ru/2dd57124
MpakTnyeckasa pabota B
Touke PocTa, ¢
MCNoNb30BaHMEM
uundposoit nabopatopumn no
XMmum (yueHuudecKkasn) Releon,
BUgeoKamepa.
[udposoit MuKpockor.
1.3 XUMHUYECKUEe peakiuu 19 1 3
[IpoekTop.
JlaGopaTopHoe
XHMHYECKOE
o0opyaoBaHue.
bu6mmoreka [JOK
https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39

Pasge 2.

Heopranuveckasi xumus



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

2.1 HewmeTamnsl

31

MpaKTuyecKkas paboTa B
Touke PocTa, ¢
MCNOJIb30BaHNEM
undposoit nabopatopum no
Xxvmum (yueHuueckasn) Releon,
BUAEOKamepa.
[{udposoit MuKkpockor.
[IpoexTop.
JlaboparopHoe
XUMHYECKOE
obopyaoBaHue.

bu6mmoreka [JOK
https://m.edsoo.ru/2dd57124

2.2 Mertannbl

23

MpakTnyeckasa paboTa B
Touke PocTa, €
MCNO/b30BaHNEM
Lundposoi nabopatopum no
XMmum (yueHuudecKkasn) Releon,
BUAeoKamepa.
[{udpoBoit MUKPOCKOIL.
IIpoexTop.
JlaGopaTopnoe
XUMHYECKOE
obopynoBaHue.

but6mmoreka [IOK
https://m.edsoo.ru/2dd5724

Hroro no pasacity

54



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

Pa3zgen 3. XumMus ¥ :XKU3Hb

31 Meto/bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [JOK
' JKU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB JlaTa
Ne JIeKTPOHHBIEe IM(pPOBbIE
Tema ypoka Konrtposbnbie | IIpakTuyeckue | H3y'UeHH
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI b
[Ipeamer u 3HaueHUE
OpraHUYeCcKON XUMHH,
1 npeJICTaBICHUE O 1 bubmorexa LHOK
pel https://m.eds00.ru/3686¢e615
MHOT000Pa3u OPraHuYeCKUX
COCIMHECHUI
DJIEKTPOHHOE CTPOCHUE aTOMa
riiepona (OCHOBHOE U
2 ?3]036pmﬂé£IH06 COCTOSTHHS ) 1 Bubmrorexa ITOK
y ) https://m.edsoo.ru/Oce6fd4dc
BanenTHEIC BO3MOKHOCTH
aToma yriepozaa
XuMHuueckas CBSI3b B
OPTraHUYECKUX COCTUHECHUSX.
3 MexaHu3Mbl 00pa3oBaHUs 1 bubnmorexa LOK
. p https://m.edso0.ru/8d39f5¢8
KOBAJIEHTHOH CBS3H, CIIOCOOBI
pa3pbiBa CBs3e
Teopust ctpoeHus
4 OpraHMYeCKUX COCTUHEHHI A 1 bubmorexa HOK
P s ' https://m.eds00.ru/9e¢595¢b8
M. bytneposa
Buapl uzomepuu: cTpykTypHas,
5 MIPOCTPAHCTBEHHAS. 1 bubnnorexa [JOK
OnekTpoHHbIE 3 (DHEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHMYECKUX



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c

COCTUHEHUN

[Ipencrasnenue o
KJaccupuKanuu u

bubmnorexa [IOK

6 CUCTEMaTHUYeCKas
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB

7 Knaccudukarus peakimii B bubnuorexa [IOK
OpraHN4YeCKOM XUMHH https://m.edsoo.ru/ba5706aa

g Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HAHUM 10 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTUYECKHUM ps/L,
oOmras popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnumorexa [IOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10 DOu3nUeCcKUe U XUMUYECKHE bu6mmoreka [IOK
CBOICTBA aJKaHOB https://m.edsoo.ru/3137711c
HaxoxxneHue alikaHoB B

11 npupoae. CriocoObI HOTyUYeHUS bubmorexa LOK

pHpose. y https://m.eds0o.ru/259b0a5b
Y IPUMEHEHUE aTKaHOB
[ukmoankaHsl: o0mas
dhopmysa, HOMEHKIATypa 1

12 M30MepHs, 0COOCHHOCTH bubmnorexa [IOK
CTPOEHUA U XUMUYECKUX https://m.edsoo.ru/156730d2
CBOMCTB, CIIOCOOBI MOJTyYEHUS U
[IPUMEHEHNE

13 Pemrenne pac4€THbIX 33124 HA bubmmorexa [IOK



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

ONpeICIICHUE MOJIEKYIISIPHOM
(hopMyJTBI OPraHUYECKOTO
BEIIECTBA 10 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJIALINX
B ero cocrtaB. CucreMaTu3anus
1 000011IeHIE 3HAHUHN 10 TEME

https://m.edsoo.ru/bf84d8eb

AJIKEHBI: TOMOJIOTUYECKHUH P,
obmas hopmyna,
HOMEHKJIATypa, JIEKTPOHHOE 1

bu6mmoreka [{OK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJieKyJ. CTpyKTypHasi U 1UcC-
TpaHC-U30MEPUS ATIKEHOB
DOU3NIEeCKUEe 1 XUMUYECKHE
15 CBOMCTBA ajikeHOB. [IpaBuio bubmorexa [JOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl ToJTy4eHUs U bubnmoreka [JOK
[IPUMEHEHNE aJTKEHOB https://m.eds00.ru/665dc058
MpakTnyeckasa pabota B Touke
PocTa, c ucnonb3oBaHWeM Liudposoii
nabopatopum no xummm (ydyeHudecKas)
Releon, Bugeokamepa.
IIpakTuyeckas padora Ne 1 mo .
| HudpoBoit MUKpPOCKOTL.
17 teme "[losmydyenue sTuneHa u
. [Tpoexrop. JlabopaTopHOE
H3y4YEHHUE Er0 CBOMCTB
XUMUYECKOe 000pyI0BaHHE.
bu6nmoreka [JOK
https://m.eds00.ru/0941eed8
18 Pemenue pacy€THpIxX 3a1a4 Ha bu6mmorexa [JOK

OIIpEAEIEHUE MOJIEKYJIIPHON

https://m.edsoo.ru/e9ea9921



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/bf84d8eb

(hopMyJTBI OPraHNYECKOTO
BEIIIECTBA

AJIKaIMeHBbI: CONPSKEHHBIE,

M30JIUPOBAHHbBIC,
19 KYMYJIHUPOBAaHHBIC bubmorexa HOK
yMYHp ) https://m.eds00.ru/04298c0a
Oco0eHHOCTH AJIEKTPOHHOTO
CTpOCHUS
20 XUMHYECKHE CBOICTBA bu6nmnoreka [JOK
CONPSKEHHBIX TMEHOB https://m.edsoo.ru/e561253d
21 CriocoOslI oTy4eHus: U bubnnorexa [JOK
IIPUMEHEHHE AJIKaJIUEHOB https://m.edsoo.ru/1aa81660
AJKMHBI: TOMOJIOTUYECKUM pS,
oGmras ¢hopmyiia,
22 HOMCHK?;aE ya 3JIEKTPOHHOE U bubmorexa HOK
ypa, p https://m.edso00.1ru/68b6ccde
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYJ, (pr3uueckre CBONCTBA
23 XUMHYECKUE CBONCTBA AIKWHOB bubmorexa HOK
https://m.eds00.1ru/23493a93
24 KauecTBeHHbIE peaky Ha bubnmorexa [IOK
TPOUHYIO CBS3b https://m.edsoo.ru/7b1c48da
25 Crioco0OslI osTy4eHus: u bubnuorexa [JOK
NPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amgad: pacu€rsl 1o
26 ABHEHUIO XUMUYECKOU bubmorexa HOK
yp https://m.edsoo.ru/5db8e526
peakuuu
7 CucreMaru3anus U 00001IeHHE
3HaHUH 10 TeMe
28 ApeHbI: TOMOJIOTHYECKUH AL, bubnuoreka [IOK



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/04298c0a

obmas hopmyna,
HOMEHKJIATypa. DIIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ O€H30J1a ¥ TOJYOJIa,
uX (pU3MYEeCKHe CBOMCTBA

https://m.edsoo0.ru/a92a7094

XHUMUYECKUE CBOMCTBA aPEHOB:

bubnnorexa [IOK

29
peaKuuu 3aMelIeHUs https://m.edsoo.ru/a44alaed
XHUMUYECKUE CBOWCTBA APEHOB:

30 €aKIMU [IPUCOEIUHEHUS buGnnorexa [IOK
P P ’ https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB O€H301a

31 OCc00CHHOCTH XUMHUYECKHUX bubmuoreka [JOK
CBOWCTB CTHUPOJIA https://m.edsoo.ru/d5018a54
Pemenue pacy€THbIxX 3a1a4 Ha

1 ONPEACIICHUE MOJIEKYJISIPHON bubnuoreka [IOK
(hOopMyJIBI OPraHuYEeCKOTO https://m.edsoo.ru/53461a2c
BeIllECTBA

13 Crioco0slI oNTy4eHus: u bubmuotexa [JOK
NPUMEHEHUE aPEHOB https://m.edsoo.ru/6£717d09
['eneTnueckas CBA3b MEXKAY

34 Pa3IMYHBIMU KJIacCaMu
YIJIEBOJIOPOJOB
Pacuérel no ypaBHEHUAM

35 XUMHUYECKUX PEAKIUN.
CucreMaruzaius 1 0000IIeHE
3HAHUM MO TeME

36 IIpuponusrii ra3. [TonyTHele
HE(TSAHBIC Ta3bI

37 KaMeHHBIH yrois ¥ IpoLyKThI bu6nuoreka [IOK



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/53461a2c

ero nepepadoTKu

https://m.eds00.ru/69b3398b

38

Hed1p 1 ciocoOsl e€
nepepabotku. [Ipumenenue
MPOJIYKTOB MepepaboTKu HEPTH

bubmnorexa [IOK
https://m.edsoo.ru/219de78

39

I'enernueckas cBsI3b MEKIY
pa3IMYHBIMU KJIaCCAMU
YIJIEBOJOPOAOB

40

raHOFCHOHpOI/BBOZ[HLIC
YTJICBOAOPOAORB: 3JICKTPOHHOC
CTPOCHUC, PCAKIIUHN 3aMCIICHUA
rajJorcHa

bu6mmoreka [JOK
https://m.edsoo.ru/82b4d759

41

JlericTBHE 1Ien04YeH Ha
rajgoreHIpOU3BOIHBIE.
BzaumopeiictBue
JIUTAJIOTEHAJIKAaHOB C MAarHUEM U
ITUHKOM

42

CucreMaTuzanus 1 0000IIeHIE
3HAHUU IO pa3aeny
"VYrneBonopoasr"

bu6mmoreka [IOK
https://m.eds00.ru/20e89122

43

KontponbHas pabota mo teme
"Yraesopopoas"

bu6mmoreka [{OK
https://m.eds00.ru/95¢9e298

44

[IpenenbHbIe OMHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKHH PsijI,
obmas hopmyia, CTpoeHne
MOJICKYJI, U30MEPHSI,
HOMEHKJIATypa,
Kkiaccudukanus, Guznueckue
CBOMCTBA

bu6mmoreka [{OK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/69b3398b

XHUMHYECKHE CBOMCTBA

45 MPEAEIIBHBIX OJJHOATOMHBIX bubmmorexa [TOK
pelt s https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco0Osl nosTydeHus: u
46 IpUMEHEHNE OJHOATOMHEIX bubmorexa LHOK
P https://m.edso00.ru/484100000000000
CIIUPTOB
[IpocTeie 3¢upsr:

47 HOMEHKJIaTypa U U30Mepus, bub6nuoreka [IOK
0COOEHHOCTH (PU3HUECKUX U https://m.edsoo.ru/c2¢c788b2
XUMHUYECKHUX CBOWCTB
MHOroaToOMHBIE CITUPTHI:

43 STUJICHTIUKOIb U TTULEPUH, UX bubnmnorexa [JOK
(bu3HYECKre U XUMUYIECKHE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObl nosryueHust u

49 MIPUMEHEHNE MHOTOATOMHBIX bubmmorexa [JOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOCHHUE MOJIEKYJIbL,
50 (uznueckue cBoicTBa bubmmorexa [JOK
) https://m.eds00.ru/2ce72618
Tokcuunocts (heHona
bu6nmmoreka [IOK
51 XuUMHYECKUE CBOMCTBA (PeHONA
¢ https://m.edsoo.ru/037cas5t9

5) CriocoObl nosryueHus u bubnuoreka [IOK
npuMeHeHue eHona https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padota Ne 2. MpakTnyeckas paboTa B Touke

53 Pemenue skcnepuMeHTAIbHBIX PocTa, ¢ ucnonb3oBaHnem Ludposoi

3aga4 no teme "CrnupThl U
dhenonsr"

nabopatopum no xvMmum (yueHuuyeckas)

Releon, Bugeokamepa.



https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/26ee34fe

HudpoBoit MUKpPOCKOTI.
[Tpoexrop. JlabopaTopHOE
XUMUYECKOe 000pyI0BaHHE.

bu6mmoreka [JOK
https://m.edsoo.ru/fd0ced09
54 Cucremaru3zanus u 00001ICHUE bubmuoteka [JOK
3HAHUH 110 TEME https://m.edsoo.ru/1810cb9b
ANbIeruasl 1 KETOHBL:
3JIEKTPOHHOE CTPOCHHE
55 KapOOHUIBHON TPYTIIIHI; bubmmotexa [JOK
TOMOJIOTHYECKHE PSIbI, 001Iast https://m.edsoo.ru/b139beaa
dbopmya, uzomepus u
HOMEHKJIaTypa
AnbIeruasl 1 KETOHBI:
56 (hbU3MYEeCcKre CBOMCTBA; pEeaKINu bubmorexa LOK
- P https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHUS
Peaknuu oxucieHus u
57 Ka4eCTBEHHBIE PEaKIINU bubmorexa LHOK
p https://m.edsoo.ru/a393baa9
aJIbJAETUI0B U KETOHOB
58 Crioco6bl osTy4eHust bubnmoreka [JOK
aJIBJICTUJIOB U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NIPE/IETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubnuoreka [IOK

0COOEHHOCTH CTPOCHUS X
MOJIEKYT

https://m.edsoo.ru/fecOb113



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/1810cb9b

N3omepusa u HOMEHKIIaTypa

bu6mmoreka [{OK

60 KapOOHOBBIX KHCJIOT, X
P . https://m.eds00.ru/700cc87b
(bu3uvecKue CBONCTBA
XuUMHYECKHEe CBONCTRA
61 MPEACIIBHBIX OJTHOOCHOBHBIX bubmmorera [JOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOWCTB
& MYpPaBbUHOMN KHCIIOTHI. bub6nuoreka [IOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOWCTB:
HETpeAeIbHBIX 1
apOMaTUYECKHUX KapOOHOBBIX,
63 MKapOOHOBBIX bubmorexa HOK
Fuiap ’ https://m.eds00.ru/83a08773
TUJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BbICIIUX
KapOOHOBBIX KUCIIOT
64 [TonsiTHE O MPOU3BOIHBIX bubnnorexa [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CrniocoObl nosryueHus u
65 MpUMEHEHHE KapOOHOBBIX bubmmorexa [TOK
P P https://m.edsoo.ru/7¢065¢9d
KHUCJIOT
CrnoxxHbie 2(UPHI:
TOMOJIOTHYECKUH PsiJI, 00IIIast bubmmotexa [JOK
66
dbopmyia, u3omepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 OuU3NYECKHE U XUMUYECKUE bu6mmoreka [{OK

cBolcTBa A(hUPOB

https://m.edsoo.ru/ad6b94b2



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/700cc87b

Pemenue pacyéTHbIx 3a1a4: 110
YPaBHEHHUIO XUMUYECKOMN

68 peaKIru, Ha ONIPEICTICHUE
MOJICKYJIIPHOH (hOPMYJIBI
OPraHMYECKOro BEIIECTBA

MpaKTuyeckas pabota B Touke

PocTa, c ucnonbszosaHnem uundposoi

nabopatopum no xvmum (yueHuuyeckas)
[IpakTuueckas pabora Ne 3. Releon, Bupeokamepa.

69 Pemenue skcnepuMeHTaAIbHBIX [udpoBoit MUKPOCKOIL.
3ana4 o reme "KapOoHoBbIE ITpoexTop. JlaGopaTopHoe
KUCJIOTHI. CiioxHBIC dPupbr" XUMHYECKOe 000pyI0BaHUE.

Bbu6mmoreka [JOK
https://m.edso00.ru/4866711b
JKupsl: ctpoeHue, puznyeckue
70 u XIEMI/I‘IG(I:)KI/IG CB’OECTBa bubmorexa HOK
https://m.edsoo.ru/al9¢5b98
(runmponus)
OcoOeHHOCTH CBOMCTB KHPOB,

71 COZAEPIKAIIMX OCTATKU bubnmnorexa [JOK
HETPEAEIIbHBIX JKUPHBIX https://m.edso00.ru/b0331922
KUcHoT. JKupsl B IpUpoIe
Mpl1a KaK COJTU BBICIINX
KapOOHOBBIX KUCIIOT, HX

72 Morotee aeictaue. [lonstue o bubmorexa HOK

https://m.eds00.1u/3¢566565
CHHTETHYECKUX MOIOIIUX
cpenctax (CMC)
73 I'eneTnyeckas CBA3b bu6mmorexa [JOK

YTJIEBOJJOPOIOB U

https://m.edso00.ru/56790c96



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/486671fb

KHCIIOPOJICOICPIKAIIIX
OpPraHHYECKUX BEIECTB

Pacuérel no ypaBHEHUAM

74
XUMHUYECKUX PEaKIui

75 Cucremaru3anus U 0000IICHUE bubmuoreka [JOK
3HAHUM 110 TEME https://m.edsoo.ru/f8eaf2eb
OO01as xapakTepucTuKa

76 YIJIEBOAOB M KJIacCH(PUKALIUs bubnuoreka [IOK
yIJI€BOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MoJIMCaxXapuabl)

Momnocaxapupsl: puznyeckue
77 CBOMCTBA 1 HAXOXKJICHUE B bubmmorera [IOK
A https://m.edsoo.ru/b4bdda2d
pupoje
[IpumeneHue riaoKo3bl, €€
73 SHAYCHIE B bu6mmoreka [IOK
https://m.edsoo.ru/5¢61122d
KU3HEJEATSIIbHOCTH OpraHu3Ma
Hucaxapuapl: caxapo3sa,

79 MaJIbT03a U JaKT03a. bubmnorexa [IOK
Haxoxnenue B mpupojie u https://m.edsoo.ru/eb0384e7
MPUMEHEHUE TUCAXAPUJIOB
[Tonucaxapuasl: cTpoeHUe

20 MaKpOMOJIEKYJI, PU3NUECKUE U bubnumorexa [IOK
XHUMHYCCKHE CBOMCTBA, https://m.edso00.1ru/72a04508
MIPUMEHEHNE

21 [TonsiTHe 006 UCKYCCTBEHHBIX bubnnorexa [JOK
BOJIOKHAX https://m.eds00.1u/6216e766

32 Pemenue pacueTHbIxX 3a1a4 Ha bu6mmorexa [JOK

OMPCACIICHUC NOJIN BbIXOa

https://m.edsoo.ru/7fde47ef



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/f8eaf2eb

MPOJYKTa peakluu oT
TEOPETUUYECKH BO3MOYKHOTO

CucreMarusanusa 1 0000I1eHE

bu6mmorexa [JOK

83
3HAHU MO pa3aeiry https://m.edsoo.ru/08d4364c
KonrponsHas padora no Teme
84 "Kucnoponacoaepkamue bubmmorexa [JOK
p P " https://m.edso0o.ru/42¢6678¢
OpraHUYeCcKUe COCAMHEHUS
AMUHBIL: K1accuuKanms,
CTPOCHUE MOJICKYJI, 001IIast
85 (b(? MyJa 1/130Mey1/1;1 bubmmorexa LIOK
pMyTIa, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nyeckue
CBOICTBA
26 XUMHYECKUE CBOMCTBA bubmuoteka [JOK
ann(paTHYECKUX aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTPOCHUE aHWJIMHA,
87 0COOEHHOCTH XUMHUYECKHX bubmorexa OK
. https://m.edsoo0.ru/39¢d21f1
CBOWCTB aHUJIMHA
Crioco0slI nosTydeHust u
88 MpUMeHeHre aanupaTHIECKUX bubmorexa HOK
P https://m.edsoo.ru/eal38763
aMHUHOB
AMUWHOKHCIIOTBI: HOMEHKJIaTypa
29 U u3omepusi, GpuznyecKkue bubnumorexa [IOK
cBoiicTBa. OTIEIbHBIC https://m.edsoo.ru/d1773e80
MIPEACTABUTENH O-aMUHOKHCIIOT
XUMHYECKUE CBONCTRA
90 AMHUHOKHCIIOT, UX bu6mmoreka [{OK

OMOIOrMYECKOE 3HAUCHUE
amuHOKHcIoT. CuHTe3 U

https://m.edsoo.ru/77df705a



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/08d4364c

TUAPOJIA3 TIENTHIOB

91 benku kak npupoaHbie bub6nuoreka [IOK
MOJINMEPBI; CTPYKTYPhI OEJIKOB https://m.edso0.ru/429¢9899
Bbu6mmoreka [JOK
92 XHUMHYECKHE CBOMCTBA OCIKOB
https://m.edso00.ru/6237306d
A3zoTcoaep:kaime
reTEPOLUKINYECKUE
93 coennuennsa. HykinenHoBele buGnnorexa [IOK
Y https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHUE U
Ouosnoruyeckas poib
MpakTnyeckasa pabota B Touke
PocTa, c Ucnonb3oBaHWeEM Liudposoii
nabopatopum no xvmum (yueHudecKas)
[TpakTuyeckas padora Ne 4.
Releon, Bupgeokamepa.
Pewrenne skciepUMEHTAIBHBIX .
[udpoBoit MUKpPOCKOTI.
94 3aj1a4 1o TeMe
| [Ipoexrop. JlabopaTopHOe
A3oTcoaepikaiiue
\ XUMHUYECKOe 000pyI0BaHHE.
OpraHUYECKHUE COCITUHEHUS
bubmuoreka [JOK
https://m.edsoo.ru/8e3c02d1
MpakTnyeckasa pabota B Touke
Pocta, c ncnonb3osaHnem uundpposoii
[TpakTuaeckas pabora Ne 5. tmbp
nabopatopum no xvmum (ydyeHu4ecKas)
Pemenne skciepuMEHTAIBHBIX
95 Releon, Bugeokamepa.

3aja4 1o teme "Pacro3naBaHne
OpraHUYECKUX COCTUHEHHM"

[udpoBoit MUKPOCKOTT.
[Tpoexrop. JlabopaTopHoe
XUMUYECKOe 000pyI0BaHHE.



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

bu6nmmoreka [IOK
https://m.edsoo.ru/bde3fdf6

KonTponbhas pabota no teme

bu6nmmoreka [IOK

o6 "AsoTconepxarue " https://m.edsoo.ru/ce561bc7
OpraHUYeCKUE COCTUHEHUS
OCHOBHbBIC TIOHATHUS XUMHUU
BBICOKOMOJIEKYJISIPHBIX

97 COCTUHEHUN U METOAEI UX bubmmorexa LOK

https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIMMEPHU3ALIUS U
MMOJIMKOHICHCAIIUS

08 ITmacTmaccsl. YTunuzamus u bubnnorexa [IOK
nepepaboTKa 1miacTuka https://m.edso0.ru/82242¢0f
DnacToMepbl: HaTypaJlbHBIN

99 CUHTETUYECKUE KayuyKH. bubmmorexa LIOK

https://m.edsoo.ru/246103ec
Pe3una
BosnokHa: HaTypaibHBIE,

100 HCKYCCTBECHHBIE, bubnuoreka [IOK
cuHretndeckue. Ilonmumepst https://m.eds00.ru/5963a601
CIIeIIMATbHOTO Ha3HAYCHUS

MpaKTuyecKkas pabota B Touke
PocTa, ¢ ucnonb3oBaHnem Ludposoii
nabopatopum no xumum (ydyeHu4ecKas)
[IpakTuyeckas padora Ne 6. Releon, Bupeokamepa.
101 PeleHne skciepUMEHTAIBHBIX [udpoBoit MUKPOCKOIT.

3a7ad4 1o teMme "Pacrio3zHaBanue
IacTMacc 1 BOJIOKOH"

[Ipoexrop. JlabopaTopHoe
XUMUYECKOe 000pyI0BaHHE.

bu6mmoreka [IOK
https://m.edsoo.ru/3aebd77a



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/7aa63ebd

O0001IeHrEe ¥ cCUCTEMAaTH3aIUI
M3YYEHHOTO MaTepHalia 1o TemMe
"BricokOMOIEKYIIIpHbIE
coenuHeHus"

102

bu6mmoreka [{OK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/6a22b1e8

11 KIIACC

Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka KonTpoasnsie | IIpakTnyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI e padoThblI
pecypchl
| AtoMm. CocTaB aTOMHBIX sJIEP. 1 bu6nmoreka [IOK
XUMUYECKUM 31eMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0UYEeK | bu6nunorexa IIOK
aTOMOB, KBaHTOBBIE UHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMUueckux | bubnuoreka [JOK
AJIEMEHTOB (s-, p-, d-, f-371eMeHTHI) https://m.edso00.1u/61294af9
4 Pacnpenenenue 31eKTpOHOB IO | bubnuorexa LIOK
aTOMHBIM OpOUTANISIM https://m.edsoo.ru/f5£750fe
DJNIeKTPOHHBIE KOHPUTYpaAILlUKA AaTOMOB
5 BHGMGETOB B OCHOEI){OAZI;I 1 bubmmorexa [OK
B https://m.edsoo.ru/8149¢846
BO30YXIEHHOM COCTOSTHUU
6 DIEeKTPOHHBIC KOH(UTYPAIIUH HOHOB. | bu6nmoreka [IOK
DNIEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[lepuoanueckuii 3aK0H U
[lepuonnueckas cuctema XMMHUYECKUX
7 snemeHToB /I. 1. Menpeneena, CBsI3b C 1 bu6morexa TIOK
N M ’ https://m.edso0.ru/16957c¢01
COBPEMEHHOM TeopHel CTpoeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
g XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX 1 bu6mumoreka LIOK

MMHU TPOCTHIX U CIIOXKHBIX BEIECTB I10
rpymniam 1 nepuojiam

https://m.edsoo.ru/f8468927



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/59c112ee

CucreMaTuzaius 1 0000IIeHe 3HaHNUI

bubmuoreka [JOK

"nn

pacTBOPEHHOTO BeLIECTBA", "MOJISIpHAS
KOHIeHTpanus"

9
IO TEME https://m.edsoo.ru/8fad2942
Buapl xumudeckoi cBsizu. MexaHu3Mbl
10 00pa3oBaHMs KOBAJCHTHOM CBSI3HU. bubmmoreka [JOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOEeKyISIpHBIE B3aUMOICHCTBHS
BasieHTHOCTB U BaJIeHTHBIE
1 BO3MOXKHOCTH aTOMOB. CBsI3b bu6mmoreka [JOK
AJIIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C X https://m.edsoo.ru/3d2¢ca093
T€OMETPUUYECKUM CTPOCHUEM
12 IIpencraBneHuss O KOMIUIEKCHBIX bubnuorexa LIOK
COCAUHEHHAX: COCTaB U HOMEHKIIATypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyasipHOTO U
13 HEMOJIEKYJIIPHOIO CTPOEHHUs. THUIIbI bu6nuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BELIECTB
[loHsiTHE O TUCTIEPCHBIX CHUCTEMAX.
14 IIpencraBnenne 0 KOJUIOUIHBIX Bubmiorexa LOK
P https://m.edsoo.ru/da2¢70e4
pacTBopax
HcTrHHBIE pacTBOPHI: HACBIILIEHHBIE U
15 HEHACBIIICHHBIE, PACTBOPUMOCTh bubmorexa [IOK
P P ' https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatst
16 CriocoObI BEIpOKECHHS KOHIIEHTPAITUH bu6mmoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ UCIOJIb30BAaHUEM
17 IMOHATHH ""MaccoBas I0JII bu6mmoreka [JOK

https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/5a8072af

18 Knaccudukanus u HoMeHKIaTypa bubnmoreka [{JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 Cucremarm3anus 1 00001IeHUE 3HAHUI bubmuoreka [JOK
0 TEME https://m.edsoo.ru/8d2c6a3a
KonrposnbHas padora mo remMmam
"Crpoenue atoma. Ilepunoanueckuit
20 3akoH ¥ [lepuoauueckas cucrema bu6mmoreka [JOK
XUMHUYECKHUX AeMeHToB [l. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeniecTna.
Mmuoroobpasue BeriecTB"
Knaccudukanus XuMHYECKUX peakinuit
B HEOPTaHUYECKOU U OpPraHUYECKON
)1 XUMUU. 3aKOH COXPAHEHHS MaCChI bu6mmoreka [JOK
BELIECTB; 3aKOH COXPAaHEHUs U https://m.edsoo.ru/6335cdd2
MIpEeBpAICHHS YPHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
TennoBbie 3¢ (HEeKThl XUMUYECKUX
22 eaknuil. TepMoOXUMHUYECKUE bubmmorexa TIOK
p - 1eP https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus mo ypaBHEeHUSIM
23 XUMHUYECKUX PEeakui 1 bubmmorexa TIOK
p https://m.edso0.ru/87b13954
TEPMOXHUMHUYECKUM yPaBHEHUSIM
CKOpOCTh XMMUYECKOMN peaKIuu, €€
24 3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Karanus u katanuzatopsl
25 ['omoreHHsbie ¥ reTepOreHHbIE PEaKIuu
26 [IpakTuueckas pabora Ne 1 o teme MpakTuyeckan paboTa B

"BiusiHue pa3nuyHbIX PakTOpOB Ha

Touke PocTa, ¢



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/bf9e108d

CKOPOCTh XUMHUYECKOW peakiuu"

“cnonb3oBaHUEM Liudposoii
nabopaTtopum No xMmum
(yueHunueckasn) Releon,
BUAEOKamepa.

[{udpoBoii MUKPOCKOTI.
IIpoexrop.
JlaGopatopHoe
XHUMHUYECKOe
00opyi0BaHUE.

bubmuoreka [JOK
https://m.edsoo.ru/1facaldl

27

OObpaTumble U HEOOpAaTUMBIE PEaKIUH.
XUMHUYECKOE pAaBHOBECUE

bu6moreka [JOK
https://m.eds00.ru/309529b

28

[TpakTrueckas padota Ne 2 o Teme
"BnustHue pa3nuuHbIX (pakTopoB Ha
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"

MpaKtuyeckas paboTa B
Touke PocTa, C
NCMONb30BaHUEM LiudpoBoii
naboparopum nNo xMmumn
(yyeHnueckasn) Releon,
BUAeOoKamepa.
[{udpoBoit MUKPOCKOII.
IIpoexTop.
JlaGopaTopnoe
XHMHYECKOE
obopyioBaHHE.

bu6mmoreka [IOK
https://m.edsoo.ru/3bf34el7

29

BHCKTPOJ'II/ITI/ILIGCKaﬂ JUucconuranus.

bu6mmoreka [IOK



https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b

CusbHBIE M CITa0bIe SJIEKTPOJIUTHI.
CreneHb OUCCOHAINN

https://m.edsoo.ru/5f766bdf

Honnoe npoussenenue Boasl. Cpena

bu6moreka [JOK

30 BOJIHBIX pacTBOPOB. BomopoaHbIi
s p p #OPOs https://m.eds00.1ru/3966ca89
nokazatenb (pH) pactBopa

I'maponm3 coneii. Peakmun,

31 m ofeKafomHe B pacTBOpax bubmmorexa [JOK
p p P https://m.edso0o.ru/09d5a9bd

AJIEKTPOIUTOB
MpakTuyeckan paborta B
Touke PocTa, ¢
MCMNONb30BAHMEM LiudpoBoii
na6opaTtopum No xMmmm
(yueHunueckas) Releon,
BUAeoKamepa.

[TpakTnueckas padora Ne 3 o Teme o
L poBoii MUKPOCKOTIL.

32 "XuMHYecKue peakliuy B pacTBOpax I
" POCKTOP.

HICKTPOJIUTOB JlaGopaTopHoe
XUMHYECKOE
obopyioBaHuE.
bu6mmoreka [IOK
https://m.edsoo.ru/2e3daeb0

OKHCIIUTETEHO-BOCCTAHOBUTEIIbHBIC

33 eakuy. BaxxHenIme OKUCINTEIN U bubmmorexa LIOK
P ' https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN

34 MeTto/ 371eKTPOHHOTO (3J1€KTOHHO- bubnuoreka LIOK
MOHHOTO) OajaHca https://m.edsoo.ru/fb691387

35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bu6mmoreka [JOK

BCIICCTB

https://m.edso0.ru/93{b97d2



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/56226060
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/5f766bdf

but6mmoreka [IOK

36 Pemenue 3amad pa3siInyHBIX THUIIOB

atp https://m.edsoo.ru/5a859d16
37 Pemenwne 3a1a4 pa3IMYHBIX THUIIOB bubmmorexa TIOK

i p https://m.edsoo.ru/5afa265d

18 Cucremaru3anys u 0000IICHUE 3HAHUIA bubmuorexa [JOK
o teme "Xumuueckue peakuuu' https://m.edsoo.ru/c161eb85

19 KonTponbhas pabora no teme bubnuorexa [JOK
"Xumuueckue peakun" https://m.edsoo.ru/a8a0a930
ITomoxeH1Ee HEMETAIIOB B
[Tepuoanueckoii cucTeMe XUMHUYECKUX

40 anemenToB /1. 1. MenneneeBa u bubmorexa TIOK

T 8 https://m.edsoo.ru/8ca2dcad
OCOOEHHOCTH CTPOEHUS UX aTOMOB.
duznueckre CBOMCTBA HEMETAJIOB
AmnnoTponusi HeMETauIoB (Ha IpUMEpe
41 KHCIJIOpOJ1a, cepbl, hocdopa u bubmmorexa [JOK
pOd, CEPBL, p https://m.edsoo.ru/ef92c91c¢c
yriiepoa)

4 Bonopona: nonydenue, Gpusnueckue u bubnuoreka LIOK
XUMUYECKHEe CBOMCTBA. [ mapusl https://m.edsoo.ru/0aa8f613
I"ajorensl: HaX0XKJIEHHE B IPUPOJIE,

43 CIOCOOBI OTYYECHUS (I)qupecll)(ne u Bubmmorexa LOK

Y o https://m.edsoo.ru/4¢223795
XAMHUYECKHE CBOMCTBA
l'anorenoBonoponsl. Baxnernmue
44 KHUCJIOPOACOAepKaIlNe COSTUHECHUS bubmorexa HOK
posicosepKarll 2 https://m.eds00.ru/6b3255e6
rajJJorecHOB
JlaGopaTopHble U TPOMBITIUICHHBIS
45 CHOCOOBI MOTYYESHHSI TAJIOT€HOB. bubnuorexa [JOK

[IpumeHeHne raJoreHoB U Ux
COeIUHEHUN

https://m.edsoo.ru/6971aca4



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/5afa265d

ITpakTuyeckas padora Ne 4. Perenue

MpaKtuyeckas paboTa B
Touke PocTa, ¢
MCnoab3oBaHUeM Liudpposon
nabopaTtopuum No XMmMun
(yyeHunueckasn) Releon,
BUgeoKamepa.

[{udposoit MUKpoOCKOII.

46 OKCIIEPUMEHTANIBHBIX 3a4a4 110 TEME IIpoexTop.

"T"anorensr” JlaboparopHoe
XUMHUYECKOE
obopyaoBaHue.
bu6mmoreka [JOK
https://m.edsoo.ru/8b26fecd

Kucnopon: nabopatopusie u

47 MIPOMBIIIJICHHBIE CIIOCOOBI MOTyYSHHS, bubnuoreka LIOK

(du3nUecKre U XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a

O3o0H. [IpumeHeHue K1CI0poAa U 030HA
bub6moreka [JOK

48 O
KCHBL 1 TICPORCHIIDT https://m.edsoo.ru/5¢8816a0
49 Pemenue 3agayd pa3iMyHbIX THUIIOB buommorexa LIOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XXIE€HUE B IPUPOJIE,
50 cn(I))co6H MOJIy4EHHUS qI))I/ISIj/IquKI/Ie U buommorexa LIOK
M L https://m.edsoo.ru/46afae16
XUMUYECKHE CBOWCTBA
bu6moreka [JOK
51 CepoBoaopos, ¢
POBOZIOPOL, CY b (putp! https://m.edsoo0.ru/7¢875999
52 Kucnopoaconepxamiyue coeIMHEHUS bubnuoreka LIOK



https://m.edsoo.ru/7c875999
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/8b26fecd

cepbl. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCIIOTBI

https://m.edsoo.ru/8cfa2548

[TpaxTrueckas padota Ne 5. Pemenne

MpakTnyeckasa pabota B
Touke PocTa, ¢
Mcnonb3oBaHnem Uundposoi
nabopatopuu No xMmmm
(yyeHnueckasn) Releon,
BMAeoKamepa.

[{udpoBoit MUKPOCKOII.

53 AKCIIEPUMEHTAIIbHBIX 33/a4 110 TEME I
"o ) g POEKTOD.
epa u e€ coeJMHEHUs TaGopatopHoe
XUMHYECKOE
obopytoBaHHE.
bu6mmoreka [JOK
https://m.edsoo.ru/0afb05e4
A30T: HaX0XJICHUE B IPUPOJE,

54 CHOCOObI MoTy4YeHwusl, pusndeckue u bu6nuoreka [IOK
XHMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUIbI
Kucnopoacoaepxaniue coeIuHeHUs

55 asora IZ)CO6CH§OCTI/I CBOMCTB a30THOM bubmorexa [OK

) https://m.edsoo.ru/e2965afe
KHCJIOTBI

56 [IpuMeHeHne a30Ta U ero COeAMHEHM. bubnuorexa [JOK
A30THBIC y10OpECHHS https://m.edso0.ru/129f5059
docdop: HaxXOXKIEHUE B IPUPO/IE,

57 CIIOCOOBI MOTyYeHus, GU3NIECKUe 1 bubnmoreka [JOK

XuMH4ueckue cBoiictBa. docuabl u

dbochun

https://m.edsoo.ru/9a6b43ec



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/e2965afe

Oxkcunbl hocdopa,

58 dbochopcoaepxkamue kucaoTel. Conu brbmorexa [OK
. https://m.edsoo.ru/c7a2d429

(dhochopHON KUCIIOTHI

59 [Tpumenenue dpocdopa u ero bubnuorexa LIOK
coequHeHnil. @ochopHble y100peHUs https://m.edsoo.ru/a218070a

MpakTnyeckana pabota B
Touke PocTa, €
MCNONb30BaHNEM LiudpoBoii
nabopatopuu No xMmum
(yyeHnueckasn) Releon,
BUAEeOoKamepa.

[TpakTnueckas padota Ne 6. Pemenne [TUdPOBOH MUKDOCKOTL.

60 AKCIIEPUMEHTAIBHBIX 3a7a4 MO TEME MpoexTop.

"A3zot u pochop u ux coequHeHU" TaGoparoproe
XUMHYECKOE
obopynoBaHUE.
but6mmoreka [IOK
https://m.edsoo.ru/8175ac3f

VYriepoa: HaX0XAEHUE B IPUPOJIE,

61 QJJIOTPOIIHBIE MOAU(PHUKAINY; bubnmuorexa [JOK
¢buznyecKkre 1 XuMUYEeCKHe CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE
Oxcup yraepoma(ll), oxcun

62 yrnepoz}[,a(l\lf)), yr(on)bHa;I KHCIIOTa U € brbmorexa [TOK

https://m.edsoo.ru/dbas8adf
coln

63 Pemenue 3a1ay pa3iMuHbIX TUIIOB bubmmorexa LOK

https://m.eds00.ru/6029b609

64 Kpemuuii: HaxoxeHue B Ipupoze, bubnuoreka [JOK



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/a218070a

CIOCOOBI MOTy4YeHus, GU3NIECKUEe 1
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/143558ab

65 Oxcun kpemuaus(IV), kpemHueBas bu6mmoreka [{JOK
KHUCJIOTA, CUJIUKAThI https://m.edsoo.ru/3170e7b1
IIpuMmeHeHne KpEMHUS U €T0 bubnuoreka LIOK

66 coenuHeHnit. CTEKJI0, €ro nojayyeHue, https://m.edsoo.ru/393cdacO
BUIILI CTEKJIA https://m.edsoo.ru/5823cefb

67 Pemenue 3a1aq pa3iM4HBIX THUIIOB bubmorexa [OK

adp https://m.edso0.ru/b624801

68 Cucremaru3anys U 0000ICHUE 3HAHUM bubmuorexa [JOK
o Teme "HemeTamisr" https://m.edsoo.ru/6e864db5

69 KonrponbHas pabora no reme bu6nuoreka [IOK
"HemeTamanr" https://m.edsoo.ru/d0484c¢76

70 AHanu3 pe3yJapTaToB KOHTPOJIbHOMN bubnuorexa [JOK
paboThI, KOPPEKIIHS OMTHOOK https://m.edsoo.ru/2b7e¢9510
[Tonoxxenne MeTaIoOB B
[Tepuoanyueckoit cucreMe XUMUYECKUX

71 anemeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa [TOK

' P https://m.eds00.ru/9839¢16¢
AJIEKTPOHHBIX 000JIOYEK aTOMOB
METaJIJIOB
OO6mme puznyeckne CBOMCTBA
72 MeTaioB. [[ppuMeHeHne MeTaIOB B bubmmorexa OK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHHUKE

7 CmaBsl MetamioB. Kopposus bu6mmoreka [JOK
METAIOB https://m.edsoo.ru/42b872¢3

74 Pemenue 3aga4 pa3IM4HbIX THUIIOB bubmmorexa OK

Aatp https://m.edsoo.ru/e3de37b6

75 DNEKTPOXUMHUYECKUN PsIIT HAIPSYKEHU I bubnuorexa LIOK



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/143558ab

MeTauioB. O0IIMe CIOCOOBI MOTYUYEHUS
METAJIIIOB

https://m.edso00.ru/94eb377a

O6mast xapakTepucTuka MeTayioB [A-
rpynusl [leppogudeckoit cucTemsl
XUMUYECKUX 3JIEMEHTOB. Hatpuit u

bu6moreka [JOK

76 .
KaJuii: moiay4yeHue, Gpusnueckue u https://m.edsoo.ru/e12c26b3
XUMUYECKHE CBOWCTBA, MPUMEHECHHE
MPOCTHIX BEUIECTB U UX COCTUHEHUHN
O6mas xapakrepuctuka MetayioB [1A-
rpynusl [leppogudeckoit cuctemsl
77 XUMHYECKHX AJIEMEHTOB. Marauii u bubmuoreka [JOK
KaJIbIUil: OTy4YeHue, pru3nueckue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOWCTBA, MPUMEHECHHE
MPOCTHIX BEMIECTB M KX COCTMHCHUI
JKEcTKOCTh BOJEI U CIOCOOBI €€ bu6mmoreka [JOK
78
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
79 AJNIOMHMHUI: TIOTy4eHue, pu3ndeckue u bu6nuoreka LIOK
XUMUYECKUE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmMoTepHbIe cBOWCTBA OKCHIA U
20 TUAPOKCHJIA AITFOMUHHS, bu6nuorexa IIOK
THIPOKCOKOMINIEKCHI aJIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHNE
81 Pemenue 3agad pa3iMyHbIX TUIIOB
MpakTnyeckasa pabota B
Touke PocTa, ¢
[TpakTrueckas padota Ne 7. Pemenne
MCNoab30BaHUEM Liudpposon
82 AKCIIEPUMEHTAIBHBIX 3a7a4 MO TEME

"MeTauibl TJIaBHBIX noarpymnmn"

nabopaTtopuu No xMmmm
(yyeHnueckas) Releon,

BUAeOKamepa.



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

[udposoit MuKkpockor.
[IpoekTop.
JlaGopaTopnoe
XUMHUYECKOe
obopyioBaHuE.

bubmuorexa [JOK
https://m.edsoo.ru/27a4af43

OO11as xapakTepuCTHKa METAJIOB
no6ouHsbIX noarpymni (b-rpymm)

bu6mmoreka [JOK

83
[Teproanueckoi CUCTEMbI XUMHYECKHUX https://m.edsoo.ru/610d7431
JJIEMEHTOB
dusnueckre 1 XUMHUECKHE CBOMCTBA
84 XpoMa U ero COeAUHEHUN, UX bubmmorexa TIOK
P ’ https:/m.eds00.1u/991 1bef3
MIPUMEHEHUE
Baxwuerive coelMHEHUs MapraHiia.
85 Ilepmanranar xaaus, ero bubmmorexa LOK
p g https://m.eds00.ru/039d69¢8
OKHUCIINTENLHEBIE CBOMCTBA
dusudeckre 1 XUMHUECKHE CBOHMCTBA
86 J)KeJie3a ¥ ero coequnenuii. Ilonyuenue bubmmorexa LOK
' y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUIaBOB KeJe3a
dusndueckre 1 XUMHUUECKUE CBOMCTBA
87 MEIU U €€ COeqUHEHUI, UX bubmorexa IIOK
’ https://m.edsoo.ru/2bc0f954
MpUMEHEHNE
dusndeckre U XUMHUIECKUE CBOMCTBA
28 [IMHKA U €T0 COCAMHEHUM, NX bubmuoreka [JOK

IIpUMEHEHUE. [ HIPOKCOKOMILIEKCHI
LUHKA

https://m.edsoo.ru/b1{2beal



https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/27a4af43

[TpakTnueckas padora Ne 8. Pemenue

MpaKtuyeckas paboTa B
Touke PocTa, ¢
MCnoab3oBaHUeM Liudpposon
nabopaTtopuum No XMmMun
(yyeHunueckasn) Releon,
BUgeoKamepa.

[{udposoit MUKpoOCKOII.

89 AKCIIEPUMEHTANIbHBIX 3a/a4 110 TEME I
. . POEKTOD.

MerTabl TOOOYHBIX TOATPYIIT JaGoparopHoe
XUMHUYECKOE
obopyaoBaHue.
bu6mmoreka [JOK
https://m.edsoo.ru/a6e352ea

90 Pemenue 3amau pa3aMdHbBIX THIIOB bubmmorexa [JOK
AP hitps://m.edsoo.ru/a8b83d83
O06o0011IeHne U CUCTEMATU3AIIHS
91 M3yYEHHOTO MaTepHalia Mo TeMe bubmmorexa [JOK
Y p https://m.edsoo.ru/e91{e975
"Merasmibt"
9 Konrponbnas padora o reme bubnuorexa LIOK
"Metamibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHON bu6nuoreka LIOK
paboThI, KOPPEKIIUS OIINOOK https://m.edsoo.ru/9ebff2fd
Pounpb xumuu B obecrieyeHUH
94 YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA. bubnuorexa [JOK
[ToHsATHE 0 HAYYHBIX METOJAX https://m.edsoo.ru/080fe1£0
UCCJIETOBAHMSI BEILIECTB
95 HayuHble npuHIMIBI OpraHu3anuu bu6nuoreka [IOK

XUMHUUYCCKOI'O IMTPOU3BOJICTBA.

https://m.edsoo.ru/2e45a44f



https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/a6e352ea

[TpombIIeHHBIE CITOCOOBI TTOTYYCHHS
Ba)KHEHIIINX BEIIECTB

XUMHUYECKOE 3arpsi3HEHNE

96 OKpY>KaIOIIeH Cpeibl U ero 1 bubmmorexa [JOK
Py m pea https://m.eds00.1ru/9f11bf51
MTOCJICACTBHS
97 XuMus ¥ 3J0pOBbE YEIOBEKA. 1 bu6mmoreka [JOK
JlekapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
08 Xumust numy. Posb xumun B 1 bubnuoreka [JOK
oOecIieueHnH MUIIEBOH 0€30IaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocmeTtnueckue u napdromepHbie 1 bubmuorexa [JOK
cpenctBa. bertoBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTEINIbCTBE. Baxunenime
100 CTPOUTENBHBIE U KOHCTPYKITUOHHBIE 1 bubnmorexa [IOK
P PYKIL https://m.eds00.1ru/61¢69003
MaTepUalIbl
XUMMS B CEJTbCKOM XO3SMCTBE.
101 Oprannyeckue 1 MUHEPAITbHBIC 1 bubmmorexa [JOK
P p https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cucremaru3anys U 0000ICHUE 3HAHUM 1 bubmuoreka [JOK

10 TEMC

https://m.edso00.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102



https://m.edsoo.ru/db979c70
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/fd39587d




IMPOBEPAEMBIE HA EI'D 11O XUMHWHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OBPA30OBATEJBHON
IMPOTPAMMBI CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOGOBAHUS K MPEIMETHBIM Pe3yJIbTATAM OCBOECHHS
OCHOBHOIi 00pa30BaTeJLHOI MPOrPaMMBbI CPeIHET0 00IIIEro
o0pa3zoBaHus

1

Brnanenue cucremMoil XUMUYECKUX 3HAHHUM, KOTOpasi BKIIKOYAET:

1.1

OCHOBOITOJIATAIONINE TOHATHS (XUMHUYECKUI 3JIEMEHT, aTOM, H30TOIIbI,
AJIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OpOUTAIH aTOMOB,
OCHOBHOE M BO30YXJEHHOE COCTOSIHME aToMa, MOH, MOJIEKYJIa,
BAJICHTHOCTD, AIIEKTPOOTPULIATENLHOCTb, CTENEeHb OKHCIICHMS,
XUMHYECKasl CBsI3b (G- W T-CBSA3b, KpPAaTHBIE CBSI3U), THOpUAM3AIMS
aTOMHBIX OpOWTaNiel, KpHCTaIJIMYecKas pemeérka, MoJb, MOJIpHas
Macca, MOJSpHbI 00BEM, MOJspHAs KOHLEHTpalus, pacTBOPHI
(MCTHHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAIJIOTHUAPATHI, YIJIEPOIHBIN
ckener, (yHKIMOHANbHAs TpyIla, pajukal, HU30MEpbl, CTPYKTypHas
dopmyna,  uzomepust  (CTpyKTypHas,  TreomeTrpuyeckas  (Iuc-,
TPaHCU30MEpPHsI), TOMOJIOTHUECKUI psAl, TOMOJOIH, YIJIEBOAOPOBI,
KHUCJIOPOJI- U a30TCoAepkalllie COeAMHEHUs, OUOJIOIMYECKU aKTHUBHBIE
BellecTBa (yriaeBoObl, KUPbI, OEIKN), MOHOMEp, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUS, KPEKUHT, PU(GOPMUHT, TUIIBI
XUMHUYECKUX peaKkUui (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, JK30- H
HHJIOTEPMHUYECKHE, PEAKLIMM MOHHOIO OOMEHa, TOMO- U IeTepOreHHBIE,
oOpaTuMble 1 HEOOpaTHUMBbIE), PACTBOP, JIEKTPOIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJINTUYECKAsT AUCCOLUALIMS, CTENIEHb ITUCCOLMALNN, OKUCIIUTED,
BOCCTAHOBUTENb,  JJIEKTPOJIM3, CKOPOCTh XUMHYECKOW peakiu,

XUMHUYECKOE PABHOBECHE)

TEOpPUU M 3aKOHBI (TEOpHs] XHUMHUYECKOTO CTPOCHUS OPraHUYECKUX
Bemects A.M. BytnepoBa, Teopus 3JIEKTPOIUTHUYECKON TUCCOIMAINH,

[Tepuoanueckuii 3axon J[.1. MeHneneeBa, 3aKOH COXpaHEHHsI MaccChl),

1.2 3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3BIK XUMHHU, MHUPOBO33PEHUECKHE
3HAHM, JIeXKAIIME B OCHOBE NIOHMMAaHUS IIPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKHUX SIBICHHH, COBPEMEHHBIC TIIPEICTABICHUS O CTPOCHUU
BEIL[ECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSX

13 IIPEICTABIICHUS 0 MEXaHU3Max XUMUYECKHUX peakuuii,

TEPMOIVMHAMHUYCCKUX n KHMHETHYCCKHUX 3aKOHOMCPHOCTSX nux




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

1.4

(dakToJIOTHYECKHE CBEACHHUS O CBOWCTBAaX, COCTaBe, IOJYYCHHH U
0e30IaCHOM  HCIIOJIb30BAaHMHM  BAXKHECWIMX  HEOPTaHWMYECKUX U
OpPraHWYECKUX BEMIECTB B OBITY © TMPAKTHYECKON JEATEITbHOCTH

YCJIO0BCKa

1.5

oOure Hay4Hble MPUHIUIBI XUMUYECKOTO MPOU3BOJACTBA (Ha MpUMeEpe
IIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METAaHOJa, IepepadOTKU

HedTH)

CdopMupoOBaHHOCTH YMEHHI BHISBIISTH:

2.1

XapaKTepHble TPU3HAKM M  B3aUMOCBS3b HM3YYEHHBIX IOHATHIH,
MPUMEHSATh COOTBETCTBYIOIIME TOHSTHUS TPU ONUCAHUU CTPOCHUS H

CBOMCTB HCOPIraHNYCCKUX U OPIraHUYCCKHUX BCUICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBSI3b XUMHUYCCKUX 3HAHHH C IIOHATHSIMH H npeacCTaBJICHUAMU
APYyrux mnpeamMeToB AJisd 0oJiee OCO3HAHHOTO MOHUMAHMS M OOBSICHECHHMS

CYIIHOCTHU MaTEpUaJIbHOTO €JMHCTBA MHUpA

C(pOpMI/IpOBaHHOCTL YMCHUS UCIIOJIb30BATh!:

3.1

HaMMCHOBaHUA XHMHUYCCKUX COGI{I/IHCHI/IfI MCKIAYHApPOAHOro COro3a
TeOpeTquCKOﬁ u HpHKHaHHOﬁ XUMHUU W TpPHUBUAIIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIUXCA K M3YUCHHBIM KJIacCaM OpPraHu4€CKuXx U

HEOPraHUYECKUX COCIMHEHUN

3.2

XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBICHHMsS (DOpMyJl HEOpPraHMYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX

U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB

CdopmMupoBaHHOCTH YMEHHUS KIIACCUPHUITUPOBATH:

4.1

HCOPraHMYCCKUEC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHHsA H

KPUTEPHH JUTS KITACCHU(PUKAIINY N3ydaeMbIX XUMUYECKHX 00BEKTOB

4.2

OpPraHnvdcCKruC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPUH JUIs KIacCU(DUKAIMY U3y4aeMbIX XMMUYECKUX OOBEKTOB

43

[0 pa3IM4HBIM IIPU3HAKaM (YMCIYy U COCTAaBY pPEarupyroliuxX BELIECTB,
TeroBoMy 3(pQekTy peakuuu, W3MEHEHUIO CTeleHed OKHCICHUS

3JIEMEHTOB, 0OPAaTUMOCTH PEAKIIUH, YIACTHIO KaTaau3aTopa)

ChopMUpPOBaHHOCTh YMEHHS XapaKT€PH30BaTh IJIEKTPOHHOE CTPOCHHE
aToMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 1eMeHTOB 1 — 4 nepuonos Ilepuonnueckoii cucremsr 1. 1.
MenpeneeBa 1 UX BaJCHTHBIE BO3MOXHOCTH, UCIIONIb3Ys OHATHUSA S-, p-,

d-371eKTpOHHBIE OPOUTAIIN, SHEPTETUUECKHE YPOBHU




CdopMHpOBaHHOCTh YMEHHUSI OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHUs
CBOWMCTB XMMHYECKHX DJIEMEHTOB M O0Opa3yeMbIX MMHU COCTUHEHUH MO

NepUoaaM U rpymmnam

ChopMHUpPOBAaHHOCT, YMEHUS COCTaBIATH YPAaBHEHUS] XUMHYECKUX

peaKuHﬁ " paCKpPBIBATb UX CYIIHOCTb:

7.1

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ IMOCPEACTBOM COCTaBJICHUA

AIIEKTPOHHOTO OaaHca 3TUX peaKkuuit

7.2

YPaBHEHUs pEaKUUil pa3IMYHbIX THIIOB; IIOJHBIE M COKpALLIEHHBIE
YpaBHEHHUS peakUuii HOHHOTO 0OMEeHa, YUYUTBIBAsI YCIOBHUS, IIPU KOTOPHIX

9TH PCaKMU UAYT 10 KOHIIA

7.3

peakiuil THIPOJN3a, peakiuil KomIuiekcooOpa3zoBaHHUs (Ha NpuMepe

TUIPOKCOKOMITJIEKCOB IIMHKA U AJIFOMUHUS )

CdopmMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBHCUMOCTH pPEaKLUOHHOM
CHOCOOHOCTH OPraHMYeCKUX COEIUHEHMH OT KpaTHOCTH U THIA
KOBAJIEHTHOH CBS3U (G- U M-CBSA3M), B3AUMHOTI'O BIMSHUS aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0COOEHHOCTEN peaan3aly pa3InyHbIX

MEXaHU3MOB IPOTEKAHMSI PEAKIIUI

8.2

XapaKTCPHBIC XUMHUYCCKUC CBOMCTBaA BCHICCTB COOTBCTCTBYIOIIUMU

HKCIIEPUMEHTAMU U 3aITUCSIMH YPaBHEHUH XUMHUUECKUX PEaKIIHii

CdopMHUpOBaHHOCTE YMEHHUS XapaKTEPH30BAaTh COCTAaB M BaKHEHIIIHE
CBOWCTBA BEILUECTB, MPUHAMICKAINUX K ONPEHEIIEHHBIM KjaccaM |
TpyIaM COeAMHEHHH (MTPOCThIE BEIIECTBA, OKCHIBI, TUAPOKCHIBI, COJIH;
YTIEBOAOPOABI, IPOCTHIC A(DUPHI, CHUPTHI, PEHOIBI, ATbICTH/IbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIIOKHBIE 3(QUPBI, KUPBI, YIIEBOJbI, aMHUHBI,

AMHHOKHUCIIOTHI, OCJIKN)

10

ChopmupoBaHHOCT, YMEHHS TPOBOAUTH PACUYETHI O XUMHUYECKUM
dbopMynaM ¥ YpaBHEHHMSIM XHMHUYECKHX PEAKIMA C HCIOJIh30BAHUEM

(bU3MUECKUX BETHYNH:

10.1

Macchl (00bEMa, KOJIMYeCcTBa BEIIECTBA) MPOJAYKTa PEaKlUU, €CIH OJHO
M3 UCXOJIHBIX BEIIECTB JAHO B BUJE PACTBOpA C ONPEAECIEHHON MACCOBOM

JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00BEMHOM 107U, BBIXO/1A IPOAYKTA PEAKIIUH

10.3

TeTrI0BOTo 3¢ (deKTa peakiui

10.4

00BEMHEIX OTHOIIICHUI Ta30B

10.5

M0 HAXOXKJACHUIO XUMUYIECKON (hOpMYIIBbI BEIIECTBA




11

Brnanenue cucremoil 3HaHUI O METOAAX HAYYHOrO IMO3HAHUS SIBIICHUI
HpI/IpOI[BI, I/ICHOJIBByCMBIX B €CTCCTBCHHBIX HayKax nu YMeHI/IC HpHMCHHTB
OTH 3HAHMS TPH SKCIEPUMEHTAIHHOM HCCIICIOBAHUU BEIIECTB W JJIA
O6"I)$ICHCHI/I$I XUMHUYCCKUX ﬂBJ’ICHHﬁ, NUMCHOIIINX MECTO B anpOﬂe,

HpaKTH‘ICCKOﬁ JIESITEILHOCTH YE€JI0BEKA U B IOBCEAHEBHOM KH3HU

12

ChopMupOBaHHOCTh yMEHHSI TMPUMEHATh (UCIOJIB30BaTh) 3HAHHUS O
COCTaBE M CBOWCTBAX BEIIECTB YIS JKCIEPUMEHTAIBHON MPOBEPKH
TUNIOTE3 OTHOCHUTEIIFHO 3aKOHOMEPHOCTEH TPOTEKAHHS XUMHUYECKHX
peakiMii M MPOTHO3MPOBAHMS BO3MOXXHOCTEM WX OCYUIECTBJICHUS;
CUCTEMHBbIC XMMHUYECKHE 3HAHHS Uil OOBSICHEHUS M TPOTHO3UPOBAHHS
ABJICHUM, HMMEIOIIUX €CTECTBEHHOHAYYHYIO NPHPONY; JUIS TPUHATHS

IPaMOTHBIX pEIICHUN MPOOJIEM B CUTYaIUsIX, CBA3aHHBIX C XUMHUEH

13

C¢hopMHPOBAaHHOCTh YMEHUS IUIAHHPOBATh M IMPOBOJUTH XHUMUYECKHUIA
SKCIICPUMCHT (HOJIyLIeHI/Ie U HU3YyUYCHHC CBOMCTB HCOPTraHUYCCKUX H
OpPraHMYECKHUX BEIIECTB, KAaueCTBEHHbIE pEaKLUU YIJIeBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOACOACPIKAIINX OPTaHMYECKUX BEIIECTB,
pelieHre  JKCIEePUMEHTANbHBIX  33Ja4 1O  paclo3HaBaHHIO
HEOPraHWYECKNX M OPraHMYECKHX BEHIECTB) C COOIIOICHHEM IPaBUII
O0e3omacHOr0  oOpamieHuss C  BEMECTBAMH W JIADOPATOPHBIM
obopyznoBaHueM; (HOpMyIUPOBATh IEIH UCCIEIOBAHUS; MIPEICTABIATh B
pa3nuyHOi (opMe pe3yNbTaThl AKCIEPUMEHTa, aHAIW3UPOBATh U

OLCHUBATHb UX NOCTOBCPHOCTDH

14

CdopMHUpOBaHHOCTS YMEHHSI OCYHIECTBIISTH LIEJEHANPABICHHBIN MOMCK
XUMHUYECKON MH(OpMAIIMHU B Pa3IMYHBIX HCTOYHUKAX (HaydHas U y4eOHO-
Hay4Has JTUTeparypa, CpeAcTBa MaccoBoi nHpopMalyu, cetb UHTEpHET u
JpyTue), KPUTHYECKH aHaJM3UpOBaTh XHWMHUYECKYIO0 HH(pOpMaiuio,
nepepabaTbiBaTh €€ M MCHOJIb30BaThb B COOTBETCTBHM C ITOCTaBJICHHOM

y4eOHOM 3amaueit

15

ChopMupoBaHHOCT, yMEHHsI TMPOTHO3UPOBATh, AHAIM3UPOBATH W
OIICHMBAaTh HMH(OPMAIMIO C TIO3WIMKA HSKOJOTHYECKOHW OE30MacHOCTH
MOCJICZICTBUI OBITOBOM M TPOU3BOJICTBEHHOM JCSTEILHOCTH YETOBEKa,
CBSI3aHHOW C TiepepabOTKON BemecTB;, CHOPMUPOBAHHOCTh YMEHUI
OCO3HAaBAaTh  OINMACHOCTh  BO3JICUCTBUS  HA  JKUBBIE  OPraHU3MBbI
ONPENENEHHBIX BEIIECTB, NOHUMAs CMBICI TOKAa3aTessl NpeaeibHON
JIOTTYCTUMOM ~ KOHIIGHTpAIlMM, ¥ TIOSICHATh Ha TpHUMepax CrocoObI
YMEHBILICHHS U NPEAOTBPALLICHUS X BPEAHOTO BO3JICHCTBHS HA OPraHU3M

YCJIOBCKa




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
O XUMHNH

Kon

ITpoBepsieMblii JJIEeMEHT COACPKAHUSA

TeopeTnyeckre OCHOBBI XUMUU

1.1

Crtpoenue BemectBa. CoBpeMeHHasi MOJeNlb CTpPOCHHsI aToma. Pacmpenenenue
JNEKTPOHOB 10 JHEpPreTHYecKuM ypoBHAM. Kiaccudukanus XuMHUECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPreTUIECKUX YPOBHEH aToMOB (s-, p-, d-
anmeMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. ODIEKTPOHHAsS

KoH(Uryparus aroma. BaJleHTHBIC AIEKTPOHBI

1.2

[lepuonnueckas cucreMa xumudeckux oaemeHtoB JI.M. Menneneesa.
Ousnyeckuit cmbica [lepuoanueckoro 3akona /.M. MenneneeBa. [lpuunnbl 1
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB JJIEMEHTOB M HX COCIUHEHUH I10
nepuojiaM M rpynnaM. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB MPOCTBIX

BCIICCTB, BOOAOPOJHBIX COC[[I/IHCHI/If/'I, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

1.3

BanenTHOCTb. DNeKTpOOTpUIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bunbel xumudeckoi cBs3M (KOBalleHTHAsI, HOHHAsI, METa/lInYecKasi, BOJOPOIHAs)
Y MEXaHU3MBI €€ oOpa3oBaHus. MeXMOJIEKYIsIpHBIC B3auMoeicTBUsA. BemecTBa
MOJIEKYJIADHOTO W HEMOJIEKYJIIPHOTO CTPOEHHs. THUNbl KPUCTAUIMYECKUX

peH_IéTOK. 3aBHCHUMOCTH CBOICTBA BEIISCTB OT THUIIA KpHCTaHHI/I‘IeCKOI;'I peI_HéTKI/I

1.5

XuMudeckas peakuus. Knaccudukamms XUMHUYECKUX peakuuii B

HeOpFaHquCKOﬁ n OpFaHquCKOﬁ XHMUH. 3aKOH COXPAaHCHUSA MACChI BCIICCTB

1.6

CkopocTb peakium, €€ 3aBUCUMOCTb OT Pa3In4YHbIX (PAKTOPOB

1.7

TennoBsie 3¢ (HeKThl XUMUYECKUX peakiuil. TepMoXuMHUecKue ypaBHEHUs

1.8

O6paTI/IMLIe pCaKIunu. XHUMHYECKOE PaBHOBECHC. CDaKTOPBI, BIIMAOININEC Ha

COCTOsIHME XUMH4YecKoro pasHosecus. [Ipuanun Jle [larense

1.9

Dnextponutuyeckas auccoruanusa. CunbHble U ciadbie dnekTponuthl. Cpena
BOJHBIX pAacTBOPOB BEILIECTB: KHCTas, HeWTpanbHas, MmenoyHas. CreneHb

Jucconyanum. Peakpy HOHHOTO oOmeHa

1.10

Iunponus coneii. Monnoe mpoussenenue BoAbl. Bomoponnsiii mokazatens (pH)

pactBopa

1.11

CriocoObI BeIpaKEHHS KOHIICHTPALIUU PACTBOPOB: MACCOBasi J0JIsl pACTBOPEHHOTO
BEIlECTBA, MOJISIpHas KOHIEHTpauus. HacellleHHble M HEHAChILICHHBIE

pacTBOpBI, pacTBOpUMOCTh. Kpucramioruaparst

1.12

OKHCIUTENEHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeeHue BeecTB B Cpenax C




pa3HbIM 3HaUeHHeM pH. MeTopl 2JIeKTpOHHOTO OanaHca

1.13

DNEeKTPOIN3 pacTBOPOB U PACIUIABOB COJIEH

OCHOBEI HeOpFaHquCKOﬁ XUMHHU

2.1

Krnaccudukanus Heoprannueckux coequHeHnit. HomeHknarypa HeopraHmueckux

BC€IICCTB

2.2

XWMHYECKHUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, KalWi, KaJbIUH,
MarHuii, aJFOMHHUN, IHHK, XPOM, JKE€JIe30, MelIb) M WX coeauHeHuid. OOmme

CIIOCOOBI MMOJIYYCHH S MCTAJIJIOB

23

XWMHYECKHUE CBOWCTBA BAXHEHIIMX HEMETAUIOB (TAJIOT€HOB, CEphbI, a30Ta,
dochopa, yrmepoga UM KpeMHHUS) H  UX  COCAMHEHUU  (OKCHIIOB,

KHCJIOPOJICOACPIKAIITUX KUCIIOT, BOJOPOIHBIX COSTUHEHU)

24

I'enermueckas CBA3b HEOPTraHNYCCKUX BCUICCTB, IPUHAAJICIKAIINX K Pa3JIMYHbIM

KiacCaM

2.5

###Par### nentudukanus Heopraundeckux coenHeHni. KauecTBeHHbIe

PCaKk Ha HECOPTraHNYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHbBIE TIOJIOKEHMSI TEOPUUM XUMHUYECKOIO CTPOCHMSI OpPraHMYECKHUX
coequHeHnii A.M. BytiepoBa. YTiepoaHblil CKEJIET OpraHUYeCKON MOJIEKYJIbI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CBA3H. sp3-, sp2-, Sp-TUOpHIU3ALUH
opOuTaneil aToMOB yriieposia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUUYECKOTO

cTtpoeHus Moseky. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

32

Ilonatne o  ¢yHkuMoHampHOM  rpynme.  OpHeHTaluoHHbIE 3 (EKThI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kiaccu(UKalMu OpraHMYECKUX BemecTB. HomeHkmaTypa
OpPraHUYECKUX COEAMHEHMH (CucTeMaTHyeckas) W TpUBUAJIbHBIE Ha3BaHUsA

BAKHENIINX MPEACTABUTEIIEH KJIACCOB OPraHUYECKUX BEUIECTB

34

CBO6OI[H0p aIUKaJIbHBIL W HMOHHBIH MEXaHU3MBI pCaKknuu. Ilonstue o

Hykieoduie u snekrpoduie. [Ipapmio Mapkosuukosa. [IpaBuiio 3aiiiieBa

3.5

Ankanbl. XMMHUYECKUE CBOWCTBA AJIKAHOB: rajJOT€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMHUUYECKOE Pa3JIOKEeHUE, KPEKUHT, u3oMepu3anusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IHMKJIOATKAHOB C MajbIM

PasMEpoOM ILUKIIA. Peakmun NPpUCOCAUHCHUA U paIUKAJIBHOTI'O 3aMCIICHUA

3.6

AnkeHpl. XUMUYECKHE CBOMCTBA: PEAKIMM MPUCOCAMHEHUS (TajJoreHHpOBaHUE,
TUIPUPOBAHUE, TUAPOTAJOT€HUPOBAHUE, TUApPATALUs), TOPEHUS, OKUCIEHUS U
nonumepuszanuu. [IpoMbinieHHble W 1a00paTOpHBIE CIMOCOOBI  TMOTYYEHUS

AJIKCHOB




3.7

AJikagueHbl. XHMMHUYECKHE CBOWMCTBA aJIKaJUEHOB: PEAKIMH IPUCOCTUHECHUS
(rugpupoBaHMe, TaJOTEHUPOBAHUE), TOpPEHMsT U moiaumepusauuu. [lomydeHue

AJIKaIUCHOB

3.8

AnkuHpl. XMMHUECKHE CBOWCTBA: peaKIMU NPUCOEINHEHUs (TFaJIoT€HUPOBAHUE,
THJPUPOBAaHUE, THIpATalys, THIPOrajJoreHHpOBaHUE) Kak CrIoco0 MOTy4YeHUs
MOJIMMEPOB M JPYIHMX IOJIE3HBIX MPOAYKTOB. Peakumm 3amemieHus. ['openue
aleTUJIEHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHH JJISl CBAPKU U PE3KU

MCTaJIJIOB. HpI/IMCHCHI/Ie allCTUJICHA

3.9

Apenbl. XuUMHUYECKHE CBOWCTBa O€H30Jla: peakuuu dDIEKTPOPUIHLHOTO
3aMeIleHus, NpPUCOeNWHEeHus (TUAPUPOBAHME, TallOTeHHUpoBaHue). Peakius
ropenus. OCOOEHHOCTH XMMHYECKHUX CBOMCTB Tosyosa. [lomydenuwe Oenzoa.
OCOOCHHOCTH XUMHYECKHUX CBOMCTB cTHpona. [lomumepuszamust cTHpoIa.

Crioco0b1 IMOJIYYCHUS U IPUMCHCHHUEC aPpOMATUUCCKUX YITICBOOAOPOA0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CIUPTHI. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICIiCTBHE €  HAaTpUeM Kak CI0ocOO  YCTaHOBJIGHUS — HaJlU4YUs
TMJIPOKCOTPYNNbI, C  TaJOr€HOBOAOPOJAMH  KaK  CIOCOO  IMOJIydeHHs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIApHas Jeruaparanus. Peakuus ropeHus.
[lonyuenue »sTaHONA: peakuuss OpPOKEHUs TJIIOKO3bl, TUApaTalus STHICHA.
OTUICHIVIMKOb U TJIMLEPUH KaK MPEJICTAaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enonr. Xumudeckue CcBOHCTBa (eHona (peakiuu C HaTpUeM, THIPOKCHUIAOM

Hatpus, Opomom). [lonyuenue genona

3.12

Anpreruapl. XMMHYECKUE CBOMCTBA TPEACTbHBIX allbJCTHIIOB: THIPUPOBAHHC;
Ka4ueCTBEHHBIC pEaKIMU Ha KapOOHWIbHYIO TPymHmy (peakius «cepeOpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom menu (II). Ilomyuenue mpenenbHBIX
QIBJICTU/IOB. OKHUCIICHHE CIIMPTOB, THIpATalMs ameTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobeHHOCTH pCaKku OKUCIICHUS allCTOHA

3.13

KapOoHoBble KHCIIOTBI. XMMHYECKHE CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCHOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[lonyyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCIEHHE
aJIKaHOB, AJIKCHOB, IIEPBUYHBIX CIUPTOB, ANBACTUIOB. BpIicuine npeneiabHble U

HCTMIPCACIILHBIC Kap6OHOBBIe KHCJIOTHI

3.14

Cnoxsble »pupel u kupbl. CrocoObl MNOIYYEHUS CIOXKHBIX 3(PUPOB.
Obpatumocth peaknuu stepuduxanuu. IIpuMeHeHne CclOXHBIX 3I(QUPOB B
MUIIEBOM M map(pOMEpHON NPOMBIIIIEHHOCTU. JKHpBI Kak CIOXHBIE 3(PHUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KUCJIOT. XHMMHUYECKHE CBONCTBA JKHPOB:
THJIPUPOBAaHUE, OKUCIEHUe. [HIponu3, WiIM OMBUICHHE, >KUPOB Kak CIoco0

IIPOMBIIIJICHHOI'O ITOJIYUYCHUA coJiell BBICIINX Kap6OHOBBIX KHUCJIOT. MBIJIA Kak




COJIM BBICHIHNX Kap60HOBI>IX KHUCJIOT

3.15

XUMUYECKHUE CBOWCTBA TJIIOKO3bl: pEaKUMM C YYacCTHEM CIUPTOBBIX U
aNbJIETHIHON TPYII U MOJOYHOKHCTIOE OpoxeHue. [IpumeHeHHe TIIOKO3bI, €€
3HAYEHHUE B KU3HENEATEIbHOCTH opraHu3Ma. /ucaxapuapl: caxaposa, ManbTo3a.
BoccranaBnuBarome M HEBOCCTaHABIMBAIOIIME — aucaxapuasl. ['maponus
nucaxapunioB. llommcaxapuabl: kpaxman, MIMKOreH. CTpoeHue MakpOMOJIEKYJ
Kpaxmaja, IJIMKOTreHa W ILe/Ultosio3bl. Pu3nyeckue CBOMCTBA Kpaxmana u
LEJUIIOJIO3bl. XUMHUYECKHE CBOMCTBA Kpaxmaia: TUAPOJu3, KadyeCTBEHHAs
peakuus ¢ MOAOM. XUMHUYECKHE CBOMCTBA LIEJUIIOJIO3bI: TMJIPOJIU3, MOJyUYEHHUE
3¢pupoB wnemwmono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIETK)

3.16

AMHHBI. AMHHBI KaK OPraHUYEeCKHUE OCHOBAHUS: PEAKIUMU C BOJIOM, KHCIOTaMH,
peakuus TOpeHMs. AHWIUMH Kak NPEICTaBUTENIb apOMATHYECKHMX aMHUHOB.
XVWMUYECKUE CBOWCTBA AHWIMHA: B3aMMOJICHCTBHE C KHCIOTaMH, OpPOMHOM
BOJOM, oOkucieHue. IlonydyeHue aMHHOB aNKWIMPOBaHMEM aMMHMaka M|

BOCCTAaHOBJICHUEM HUTPOIIPON3BOJHBIX YIJIEBOAOPOI0B

3.17

AMUHOKHCIOTHI U Oenku. AMHMHOKHCIOTHI Kak am(OTepHble OpraHMYecKHe
coeauHeHusi. OCHOBHbIE AMMHOKHCIOTHI, oOpasyromue Oenku. XHUMHUYeCKHe
CBOWCTBAa OEJIKOB: THUAPOJIU3, JIEHATYpAIUsi, KaYeCTBEHHbIC (LIBETHBIE) PEAKIINU

Ha OenKu

3.18

CTtpoeHre M CTPYKTypa HOJHMMEPOB. 3aBUCHUMOCTh CBOWCTB IOJMMEPOB OT
CTpoeHUsI MoJieKyJd. OCHOBHbBIE CIIOCOOBI TOJYUYEHUS BBICOKOMOJEKYJISPHBIX
COEIMHEHMI: peakIy MOJUMepU3alui U MoJUKOoHAeHcanuu. Knaccudukanus

BOJIOKOH

3.19

HH#HPar## nenTuukaus opraHMyeckix coeAMHeHni. Pemmenue

OKCIICPUMCHTAJIBHEBIX 3a/la4 Ha paClio3HaBaHNEC OPraHN4CCKUX BCIICCTB

3.20

I'eneTnueckas cBA3b MCKAY KIaCCaMU OPTraHUYCCKUX COE€UHEHMI

XUMHUS U )KU3HD

4.1

Xumusi B TIOBCeAHEBHOM ku3HH. [IpaBuna Oe3zomacHOil pabOThI C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMHA BCUICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

XuMUS ¥ 310pOBbe. XUMUS B MEAUIIMHE. XUMHUSI U CEITLCKOE X034iMCTBO. XUMUS B
NPOMBIIIUIEHHOCTH. XHMMHUSI U DHEPreTHKa: MPUPOAHBIA W TMOIMYTHBIA HEPTIHOU
rasbl, X COCTaB U ucnosnb3oBaHue. CocraB HedpTu U e€ nepepaboTka (IPUPOIHbIE

HMCTOYHUKHU yTIICBOJIOPOIOB)

43

Xumusd U 3KOJOrus. XUMHUYECKOE 3arpsA3HEHHE OKpPYXKAIOLIEW Cpenbl U €ro
nocnencteus. Oxpana runpocdepsl, MOYBbI, aTMocdepsl, GIopbl U (GayHbl OT

XUMHUYecKoro 3arpsisHeHus. [IpoOirema oOTXOA0B M MOOOYHBIX IMPOIYKTOB.




AJ'IBTepHaTI/IBHBIe HUCTOYHHKU SHEPTUU

OO0mue mpencTaBiICHUsT O MPOMBIIIICHHBIX CIOC00aX TOMYyYeHUS XHUMHUYECKUX

BElIeCTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOThI). UEpHas u

4.4 uBerHas  Merawryprus.  Crekiio M CWIMKAaTHas  MPOMBIIUIEHHOCTbD.
[IpombinnienHas  opranuyeckas  xumus.  Cplpp€ A OpraHHYecKoil
IIPOMBIIIICHHOCTH

5 #H##Par### Tunbl pacu€THBIX 3a/1a4
HiHtPar#H##Pacu€Tsl Macchl BelecTBa UM 00bEMa ra3oB 110 U3BECTHOMY

5.1 KOJINYECTBY BEIIECTBA, MACCE UM 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB

5.2 #iHtPar#H#PacuéTsl TeroBoro 3¢pdexra peakuuu

53 #HH#HPar##PacuéTpl 00BEMHBIX OTHOLICHUN Ta30B IPU XUMHUECKUX PEAKLIUAX

54 HiHtPar#H##PacuéTsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOJLYKTOB

. pEaKIMH, €CIM OJTHO U3 BEIIECTB J1aHO B N30BITKE (MMEET MPUMECH )
55 ###Par###Pacuérel MmaccoBoM MM 00BEMHOM JOJTM BBIXOJIA TIPOYKTA PEAKITUN
' OT TEOPETUYECKH BO3MOXKHOIO
#iHtPar#H#Pacu€Tsl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTa PEAKIIHH,

5.6 €CJIIM OJIHO M3 BEIIECTB JJAHO B BUJE PAaCTBOpA C OMPEACIEHHON MAaCCOBOM J101€H
PacTBOPEHHOTO BELLECTBA

57 #HH##Par###Pacd€Thl ¢ HCTIOJIB30BAHUEM TTOHATHI «MACcCOBast A0JIsD), «MOJISIpHAs

' KOHIICHTPAIUS», PACTBOPUMOCTEY
#HH##HPar##HaxoxieHre MOJIEKYIIPHOM (hOpMYJTbI OPraHUYECKOTO BEIECTBA MO
5.8 €ro TUNIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISALINX B €r0 COCTaB, WU IO

IIPOJYKTaM CTOPAHMs




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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