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MHNOSCHUTEJIBHASA 3AIIUCKA

Pabouas mporpamMma 1o XUuMHM Ha YpPOBHE CpeJIHETO 00IIero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0
oOpa3zoBanuun B Poccuiickoit @exnepauun», TpeOOBaHUN K pe3ysbTaram
ocBoeHUsl (enepanbHONM 00pa30oBaTEIbHON MPOTrpaMMbl CPEIHEro OOIIEeTro
obpazoBanusa(DOI1 CO0), MPEeCTaBICHHBIX B denepaibHOM
rocyJIapcTBeHHOM oOpasoBatenbHOM crangapre COO, ¢ yuérom Konnenuuu
npenojaBaHus — ydyeOHoro mpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranmsauusax  Poccuiickon ~ @enepanuy, — peaM3yOLIUX  OCHOBHBIC
oOpa3oBarenbHbIe TPOrPAMMBbI, U OCHOBHBIX MOJIOKEeHUH «CTpaTeruu pa3BUTHs
Bocnutanua B Poccuiickonn ®enepaumu Ha nepuon no0 2025 roma»
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 No 996 - p.).

XvMHUS HAa YPOBHE YIUIyOJIEHHOIO M3yYEHHs 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBaHusi ywammxca 10-11 xmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX AUQPGHEpPEHIIMPOBAHHOIO,
npopuILHOTO O0YUYeHHMs, MPU3BAHO OOECIEeUUTh OO0IIe00pa30BaTEIBLHYIO U
OOIIIEKYJIbTYPHYIO TIOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOJIUMYIO JIJIsi
ajanTalui UX K OBICTPO MEHSIOIIMMCS YCJIOBUSM >KU3HU B COLIUYME, a TaKkKe
JUISE  TPOJOJKEHHS OOy4deHHsi B OpraHu3alusX MNpoecCHOHAIBHOTO
oOpa3oBaHMsl, B KOTOPBIX XHUMHS SBJSIETCS OJHOM U3 MPUOPUTETHBIX
TVCLUTLIIUH.

B nporpamMmMe mno XuUMUM Ha3HauY€HHE NpeAMEeTa «XHUMHS» IOIy4YaeT
MOAPOOHYI0O HWHTEPHPETAMI0 B COOTBETCTBUU C OCHOBOIIOJIATaIOIIUMHU
nosioxeHussMu GI'OC COO o B3anM00OYCIOBICHHOCTH IIeJIeH, COAepKaHus,
pe3ynbTaToOB OO0y4YeHUs U TPeOOBaHMI K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENBCTBOM TOMY SIBIISIFOTCS CJIIEAYIOIINE BBIOJIHIEMbIE TPOTPAMMOM T10
XUMUH QPYHKIUU:

UH()OPMAITMOHHO-METOIUYECKAs], peain3alns KOTOpod obecreunBaeT
MOJIyYCHHE TIPEACTABJICHHS O IENSIX, COACpPKAHWHU, OOIIEH CTpaTeruu
oOy4eHHs, BOCIUTAaHUA ¥ Pa3BUTHS OOYYaIOUIUXCS CPEACTBAMU
IpeaIMeTa, U3y4aeMoro B paMKkax KOHKPETHOTO MpoduIs;
OpraHU3alMOHHO-TUIAHUPYIOIIas, KOTOpast peaycMaTpUBaET
OnpeiesICHHE: MPUHIIMIIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEILHOCTH
M3Yy4YeHUs yueOHOro MaTepuana, KOJTUYECTBEHHBIX U KAUECTBEHHBIX €TI0
XapaKTePUCTHUK; MMOAXO00B K (POPMHUPOBAHUIO COACPIKATEITHLHON OCHOBBI
KOHTPOJISI M OLIEHKH OOpa30BaTENbHBIX TOCTIKCHUN OOYYArOIIMXCS B
paMKax MTOTOBOW arrecTtaniud B (OpME €IUHOTO TOCYIapCTBEHHOTO
AK3aMEHa 10 XUMUHU.



[Iporpamma asist yriyOn€HHOIO U3YYEHUS] XUMUH:
yCTaHaBIMBAaET HHBAPUAHTHOE MIPEIMETHOE COJIep)KaHne, 00s3aTENbHOE
Ui W3YYEeHHsS B paMKax OTACIbHBIX MpoQuiel, MpeaycMaTpuBaeT
pacmpesieieHie U CTPYKTYpUPOBAaHHWE €ro IO KiaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSM/pa3ielaM Kypca;
naéT MpUMEpPHOE pacipe/eieHne yaeOHOT0 BpeMeHH, pEeKOMEHIyEMOT0
IS U3yYEHUS OTACIbHBIX TEM;
npearaeT MPUMEPHYIO IOCIEI0BATeNIbHOCTh HM3YUYEHHUS y4eOHOro
MaTepuana ¢ y4€ToM JIOTHKH MOCTPOEHHS Kypca, BHY TPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBA3EH;
Na€T METOJMYECKYI0 MHTEPIPETALMI0 LEJNed M 3aJad W3y4YCHUS
mpenMera Ha yrIyOnéHHOM ypOBHE C  YYETOM  COBPEMEHHBIX
OPUOPUTETOB B CHUCTEME  cpeaHero  olmiero  oOpa3oBaHws,
CoJlepKaTeIbHOM  XapaKTEepPUCTUKU  IJIAHUPYEMBIX  pe3yJIbTaToOB
OCBOCHHS OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMbl CPETHEro OOIIETo
o0Opa3oBaHusl (JJMYHOCTHBIX, METANIPEIMETHBIX, MPEAMETHBIX), & TAKKE
C yd4€TOM OCHOBHBIX BHUJOB Y4YEOHO-TIO3HABATEIHHBIX JICHCTBHIA
00y4aroIIerocs o OCBOEHUIO COJIPIKAHUS MPEAMETA.

[To Bcem Ha3BaHHBIM TMO3UIMSAM B MPOrpamMMe MO0 XUMHUH MPeTyCMOTpEHa
IPEEMCTBEHHOCTh C OOYYEHHMEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus. 3a mpeaeraMd YCTAHOBJICHHOW MporpaMMoll 1O XUMHUU
oOsi3aTenbHON  (MHBapHAHTHOM)  COCTAaBIAIONIEH  coJepKaHus  y4eOHOTO
npenMera «XHUMHsD» OCTa€Tcs BO3MOXKHOCTH BbIOOpa €ro BapHATHUBHOMU
COCTaBIIAIOIIEH, KOTOpas JOJKHA ONpENENsITbcsi B COOTBETCTBUU  C
HampaBJIeHHEM KOHKPETHOTO POt 00ydeHusI.

B cootrBercTtBUM ¢ koHuentyanbHeiMU nosioxkeHusmMu PI'OC COO o
Ha3HAYEHUW TMpEaMETOB 0a30BOro M YIIIyOJIEHHOTO YpPOBHEH B CHCTEME
mudepeHIMpoBaHHOTO 00yUeHHsI Ha YPOBHE cpeaHero oOIero oOpa3oBaHUs
XMMHS Ha YypOBHE YTAyOJIEHHOTO W3y4YeHUs HAIMpaBJICH Ha pPeaTu3alrio
MPEEMCTBEHHOCTH C TOCTCAYIONIMM JTaloM TOJYYCHHs] XUMHUYECKOTO
0o0pa3oBaHMsI B paMKaxX W3yYEHHUS CHEIHAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX  JIUCUUIUIMH B By3aX W OpTaHM3aIUsAX  CPEIHEro
npodecCUOHAIBHOTO 00pa3oBaHus. B 3Tol cBsi3M uW3yueHUE NpeameTa
«XUMHS» OPHUEHTHPOBAHO MPEUMYIIECTBEHHO HA pPACHIMpEHUE W yTiayOJieHue
TEOPETHUECKON M TMPAKTUYECKOW MOATOTOBKH OOYYaromMXCs, BBIOpABIIUX
onpeAenéHHbId  Npoduib OOydeHus, B TOM YHCIE C HEePCHEKTUBOM
MOCHEAYIOIIEro TMOMYYeHHs] XUMHYECKOro oO0pa3oBaHMS B OpraHU3alMIX
npodeccruonansHoro oopazoBanus. Hapsiny ¢ atum, B cBete TpedoBanuit ®I'OC



COO k mIaHupyeMbIM pe3yJibTaTaM OCBOCHUS (efiepaibHOM 00pa30BaTEIbHOM
IIpOrpamMMBbl CpeHEr0 OOLIEro oOpa30BaHUS H3YYEHHE MpeaMeTa «XUMUD»
OPUEHTUPOBAHO TAaKX€ Ha pEIIEHUWE 3aJad BOCHHUTAHHUS M COLUAIBHOIO
pa3BuTUs OOyYaromuxcsi, Ha (POpPMHUPOBAHUE Y HUX OONICHHTEIICKTYaJbHbBIX
YMEHUH, YMEHUN pallMOHAIM3alK Y4eOHOro Tpyia U 000OIIEHHBIX CITOCOOOB
JESTEIbHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBIN, HaAIPEAMETHBINA XapaKTep.

CocraBnsomuMu  npeaMera  «XUMHUS» Ha YpPOBHE  YriiyOnEHHOIO
U3YYEHUS SBISAIOTCS YIIyOIE€HHbIE Kypchl — «Opranudeckas Xumus» u «Oo1mas
U HeopraHuueckas xumus». l[lpum ompeneireHun mNOIXOAOB K OTOOpY U
CTPYKTYPHOM OpraHU3alliM COACPKAHUS ITUX KYpPCOB B IPOrpaMMeE O XUMUU
3a OCHOBY mpuHATHl nonoxkeHus PI'OC COO o paznuuusx 0a30BOro u
yrayO0aEHHOrO YPOBHEH U3yUEHUs IpeIMeTa.

OcHoBy coxaepxaHusi KypcoB «Opranmdeckass xumusi» U «OOmas u
HEOpraHU4ecKasi XUMUS» COCTaBISIET COBOKYIHOCTbh INPEIMETHBIX 3HaHUN M
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO U3YUEHHsI ITpEAMETA. JTa CUCTEMA
3HAHUM MOJIY4YaeT ONpeleTIEHHOE TEOPETHUYECKOE JIOIMOJIHEHHE, MO3BOJISIOIIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OONbIIUH O00BEM (HaKTOJIOTHYECKOTO
MmaTepuana. Tak, Ha yriyOJIE€HHOM YypOBHE M3Y4YEeHMs IpenMera obecrieueHa
BO3MOKHOCTb 3HAUMTEIBHOTO YBEJIUYEHHUS OO0bEMa 3HAHUH O XHMHUUYECKUX
AJIEeMEHTaX U CBOMCTBAX UX COCUHEHUN HAa OCHOBE PACIIMPEHUS U yTIyOIeHUs
NPEJICTaBICHUI O CTPOCHUU BEIIECTBA, XUMUYECKOUN CBSI3U U 3aKOHOMEPHOCTSIX
OPOTEKAHUSl pEeaKlMif, paccMaTpUBAEMBbIX C TOYKH 3PEHHUS XUMHUYECKOU
KAHETUKH M TepMOAMHAMUKU. M3yueHue mepuoguvYecKkoro 3akoHa H
[lepyonuyeckoil  CUCTEMBI ~ XMMHYECKHMX  DJIEMEHTOB  OazupyeTrcss  Ha
COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX MPEICTABICHUAX O CTPOEHUHU aToMma.
XuMHYECKas CBSI3b OOBSICHAETCS C TOYKH 3PEHUSI SHEPTeTUUECKUX U3MEHEHUN
npu e€ o0pa3oBaHUU U pa3pyIIeHUH, a TAKKE C TOUKH 3PEHUS MEXAaHU3MOB €€
oOpa3zoBanus. HM3yueHue THUNOB peakud JOMOJIHIETCS (POPMUPOBAHUEM
MpeCTaBIECHUN 00 AIEKTPOXUMHUYECKUX MPOIECCaxX U IEKTPOIU3E PacIlIaBOB
U pPacTBOPOB BEILIECTB. B Kypce OpraHM4eckor XUMHUM IIPU PACCMOTPEHUU
PEaKIMOHHOM CHOCOOHOCTH COEIMHEHHH yJaensieTcss o0co00oe BHHMAaHHE
BorpocaM 00 3JEeKTpOHHBIX 3¢ (deKTax, O B3aUMHOM BIUSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3Max peaKIHil.

Oco0oe 3HayeHuWe HUMEEeT TO, 4YTO Ha COAEpPKAHHWE KYypCOB XUMHUU
yIrayOn€HHOTO YPOBHS HM3YYEHHS MJI1 KJIAcCOB OIPEAeNaEHHOro MpOoQuiIs
(rmaBHBIM 00pa3oM Ha HX CTPYKTYpy M XapakTep MAONOJHEHUH K oOmieit
CUCTEME MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHBIE NpeaMeThl. Tak,
HanpuUMep, B COJEP)KAHUU TMpeAMeTa s KJIacCOB XUMHUKO-(PU3UUYECKOro



npoduist 00JIbII0C 3HAYUEHUE OYyIyT UMETh 3JIEMEHThI y4eOHOIro Marepuaia mo
oOmer xumuu. llpy uW3ydyeHHH npeaMera B JaHHOM CIydae akIEHT OyaeT
cAenaH Ha OOUIHOCTh METOJOB IO3HaHMs, OOIIHOCTh 3aKOHOB W TEOpUU B
XUMUU U B (PU3HUKE: aTOMHO-MOJIEKYJIApHAasi Teopusi (MOJIEKYJIIpHas TEOpHsl B
(u3uKe), 3aKOHBI COXPAHEHUSI MACChl M JHEPTUM, 3aKOHBI TEPMOJMHAMMKU,
AIEKTPOJIN3a, IPEICTABICHUS O CTPOCHUH BEILIECTB U JIPYTOE.

B 1o e Bpems B coAepKaHUU TpeAMETa JMJisi KJIAaCCOB XUMHKO-
Oononorudeckoro mpoduis 60BN YACIbHBIN BEC OyJIET UMETh OpraHuYeCcKast
xumua. B 3TOM ciiyyae mpemocTaBisieTCs  BO3MOXKHOCTh Juisi  OoJee
O00CTOSITETHHOTO PACCMOTPEHHUS XUMHYECKOW OpraHM3alii  KJIETKA Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOMST, K MPHUMEPY, TaKHe
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JUIUJbI, O€NKH, YTJIEBOJbI, HYKIECHHOBBIC
KUCJHOTHI U aApyrue. [Ipyu 3ToOM 3HaHHMS O COCTaBE U CBOMCTBAX MPEACTABUTEIICH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEUIECTB CIIY>KaT OCHOBOM MJi W3Y4YCHHS
CYIITHOCTH TIPOIIeCCOB (DOTOCHHTE3A, IBIXaHMSI, MUIIEBAPEHUSI.

B mnane dopmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHUS
OOIIIEHAyYHBIX METOJOB TIO3HAHUS U ONBITA MPAKTHYECKOTO TPUMEHEHUS
HAayYHBIX 3HAHUN H3ydeHHE MpeameTa «XUMHUsS» Ha YriIyOJEHHOM YpOBHE
OCHOBAHO Ha MEXIPEIMETHBIX CBA3SX ¢ YUEOHBIMU IIPEIMETAMHU, BXOSIIMMU B
COCTaB  MpeIMeTHhIX  obOnacteit  «EcTecTBEeHHO-HAy4YHBIE  TPEIMETHI»,
«Maremartuka u uapopmaTika» u «Pycckuil sI3bIK U IUTEpaTypay.

[Ipn u3ydyenun ydeOHOro mnpeamera «XUMHS» Ha yriayOJNEHHOM YpOBHE
TaK)Kke, KaKk Ha YpOBHE OCHOBHOIO M CpeJHero ooiiero oOpa3oBaHHs (HA
0a30BOM  ypOBHE), 3aJlaueii  MEpPBOCTENCHHOW  3HAYMMOCTH  SBJISICTCS
dbopMupoBaHHE OCHOB HAayKM XUMHUHU Kak oOOJacTU COBPEMEHHOIO
€CTEeCTBO3HAHMUSI, TPAKTUYECKON JESATEILHOCTH YEJIOBEKa U OJIHOTO0 U3
KOMITOHEHTOB MHPOBOM KyJIbTyphl. Pemenue 3Toi 3amauu Ha yriyOJEHHOM
YpOBHE U3y4ECHUS IIpeAMETa IPEAroiaraeT peain3aluio TakKuX 1ejeH, Kak:

dbopMupoBaHue MPEICTABICHUN: O MaTEepUaIbHOM €JIUMHCTBE MU,
3aKOHOMEPHOCTSIX U I[I03HABAa€MOCTH SIBICHHM MPUPOJLI, O MECTe
XUMUHA B CHUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiau B
o0ecrie4yeHu YCTOWYMBOTO pa3BUTHUSI YEJIOBEUECTBA: B pEIICHUU
po0JIeM PKOJIOTHYECKOM, SHEPIeTUUECKON U MUIIEBON O€30M1acCHOCTH,
B PpAa3BUTHUU MEIMIIMHBI, CO3JJaHMM HOBBIX MAaTE€pPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPIUH, B oOecreueHnu PalMOHAIIEHOTO
MPUPOJIONIOIL30BaHMsI, B (HOPMHUPOBAHUM MHUPOBO33PEHUS U O0OIIeiH
KyJIbTYphl YEJIOBEKa, a TakKe OKOJOTHYECKH OOOCHOBAaHHOTO
OTHOILIEHHUSI K CBOEMY 3I0POBbIO U IPUPOAHOU CpELIE;



OCBOCHHME CHCTEMBl 3HAHHM, JIEXKAIUX B OCHOBE XHMHUYECKOMN
COCTaBJISIFOIIEH €CTECTBEHHO-HAYIHOM KapTHUHBI Mupa:
(GyHIaMEHTAIBHBIX TIOHITHI, 3aKOHOB M TEOPUH XUMHUHU, COBPEMEHHBIX
NPEJICTABJICHUI O CTPOCHUH BEIIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM,
MOHHO-MOJICKYJIIPHOM, HAJMOJICKYJISIPHOM, O TEPMOJAMHAMUYCCKUX M
KMHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMUICCKUX PEAKIIUN, O
XUMHUYECKOM PaBHOBECHH, PACTBOpaxX M JTUCHEPCHBIX CHCTEMax, 00
00X HAYYHBIX MPUHIIATIAX XUMAYECKOTO TIPOU3BOJICTBA;
dhopmupoBaHue y  oOydJarolmuxcsi  OCO3HAaHHOTO  IMOHHUMAaHHS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKUX 3HAHHUM JUIsI OOBSICHEHUS
KJIFOUEBBIX MJIeH U MPOOJIEM COBPEMEHHOW XUMHHU, JUIsl OOBSCHEHUS U
OPOTHO3UPOBAHUS  SIBJICHHUM, HMEIOIIUX  €CTECTBEHHO-HAYYHYIO
OpUpOY; TPAMOTHOTO peIieHUs MpoOJeM, CBS3aHHBIX C XUMUEH,
IPOTHO3UPOBAHMS, aHAIM3a M OICHKUM C TO3MIMA HSKOJIOTHYECKON
0e30macHOCTH  TOCNEACTBUN  OBITOBOM UM MPOU3BOJCTBEHHOM
JICSITEIBHOCTH YEJIOBEKa, CBSI3aHHOM C XMMHYECKUM IPOU3BOJICTBOM,
UCIOJIb30BAHUEM U TIEPEpabOTKOM BEIECTB;
yrayOJleHue TPEeACTaBICHMM O HaydHBIX METOJaX  IO3HAHUA,
HEOOXOMUMBIX NIJISi IPUOOPETEHUS] YMEHUM OPUEHTHUPOBATHCS B MUPE
BEIIECTB U OOBSICHEHUS XWMHUYECKHX SIBICHHM, UMEIOIIUX MECTO B
IPUPOJE, B TPAKTUUECKOUN JEATETLHOCTH U TOBCEHEBHOM KU3HU.
B nnane peanuzanuu mnepBOOYEPETHBIX BOCIUTATEIBHBIX W PA3BUBAIOLIUX
(GyHKUMN 1IEIOCTHOM CUCTEMBI CPEeIHET0 0011ero o0pa3oBaHus NPy U3yUYECHUU
npenMera «XUMHUS» Ha YLIyOJEHHOM YPOBHE OCOOYI0 aKTyalbHOCTh
NPHOOPETAIOT TAKUE MU U 3a/1a49H, KaK:
BOCIIUTaHUe YOEKIAEHHOCTH B TMO3HABAEMOCTH SIBIICHUU TPUPOJIBI,
YBaXEHUS K TPOIECCY TBOPUECTBA B 00JIACTU TEOPETHUYCCKUX M
MPUKIAIHBIX UCCIEIOBAHUN B XUMUH, (POPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;
pa3BUTHE MOTHUBAIMM K OOYYEHHIO W IO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIUTAHWIO HAa  OCHOBE  YCBOCHHS
00I111eUeJIOBEYECKUX [ICHHOCTEH;
pa3BUTHE TIIO3HABATCIBHBIX WHTEPECOB, HHTCIUICKTyIbHBIX |
TBOPUYECKUX CIHOCOOHOCTEH oOyuarommuxcs, (QOpMHpPOBAHHE Y HUX
CO3HATEIHLHOTO OTHOIIEHUS K CamMOOOpa3oBaHUIO W HEMPEPHIBHOMY
0o0pa30BaHMIO KakK YCJOBHIO YCHENIHOW MPOQPECCHOHAIBHOW U
OOIIECTBEHHOUW JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO M MOTPEOHOCTH B 3J0POBOM 00pase KU3HM;



dbopMHUpOBaHUE YMEHHI U HABBIKOB PA3yMHOTO MPHUPOONOIL30BAHMSI,
pPa3BUTHE  DKOJIOTHYECKOW  KYyJbTYpbl, TPHOOPETCHHE  OIBITA
0OIIECTBEHHO-ITIOJIC3HOM SKOJIOTHYSCKON ICITCIIHHOCTH.
OOmiee YMCIO YacoB, NPEAYCMOTPCHHBIX IS WM3YyYCHHUS XHMHH Ha
yIIIyOJI€HHOM YPOBHE cpeHero ooiiero oopa3zoBanusi, coctanisieT 204 4acos:
B 10 kiacce — 102 ygaca (3 gaca B Hefeno), B 11 kiacce — 102 yaca (3 yaca B
HEJICITIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBBI OPraHU4YeCKON XMMUH.

[IpenmMer w© 3HayeHHWE OPraHUYECKOW XHMHUM, MPEACTABIECHUE O
MHOT000pa3uy OPraHuYECKUX COCTMHEHUN.

DNEKTPOHHOE CTPOEHUE aToMa YTIepoJa: OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHMS. BaneHTHbIE BO3MOYKHOCTH aToOMa Yriaepoja. XuMHU4YecKas CBA3b B
OpraHUYECKUX COEIUHEHMSIX. Tumbl rUOpUAM3aUU ATOMHBIX OpOUTalel
yriepoaa. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOW CBsI3M (OOMEHHBIM U
JOHOPHO-aKUENTOPHbINA). TUlbl nepekpbIBaHUS aTOMHBIX OpOWTajei, G- U T-
cBs3u. OauHapHasi, ABOMHAsE W TpoiiHast cBA3b. CHocoObl pa3pbiBa CBS3EH B
MOJIEKYyJIaX OpraHMYecKux BemecTB. [loHsATHE O CBOOOJHOM pajauKaie,
HyKJIeo(]uiie 1 3aeKTpodue.

Teopust cTpoeHuMss opraHndeckux coenuHeHurd A.M. DbytiepoBa u
COBPEMEHHBIE IMPEACTABICHUSI O CTPYKTYpE€ MOJIEKYJ. 3HA4YeHUE TEOPUU
CTPOCHHSI OpPraHWYECKUX COCIMHEHUN. MONEKyJsIpHBIE W CTPYKTypHBIE
dopmynel.  CTpykTypHble (QOpPMYJBl  pa3IWYHBIX BUIOB: pa3BEPHYyTas,
COKpami€HHas, ckenerHas. M3omepus. Buael wu3omepum: CTpyKTypHas,
IPOCTPAHCTBEHHAs. OJEKTPOHHBbIE A(PGEKThl B MOJEKYJaX OpPraHMYeCKHUX
COeIMHEeHUI (MHAYKTUBHBIN U ME30MEPHBIN Y()PEKTHI).

[IpencraBnenne o KiaccuUKaMKM OopraHuyeckux BemiecTB. [lonstue o
GyHKIIMOHAIBHON rpymnre. ['omonorus. I'omonorunueckue psAABL.
Cucremarnyeckass HOMEHKJIATypa opraHudeckux coeauHeHuii (IlUPAC) u
TPUBHAJIbHBIE Ha3BAaHUS OTJIEIbHBIX MPEICTABUTEIIECH.

Oco0eHHOCTH U KJIaccu(UKAIUS OpraHUuYeCKUX peakiuid. OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIMY B OPTAHUYECKOW XUMUMU.

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHUS BEIIECTB UM UX IPEBPALICHUN:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHWYeCKHX BEIIEeCTB M MaTepualaMH Ha HX
OCHOBE, OIIBITHI O NPEBPALICHUIO OPTAaHMYECKUX BELIECTB IPU HArpeBaHUU
(nyaBrieHue, OOyIJIMBaHUE U TOPEHUE), KOHCTPYHPOBAHUE MOJENIEH MOJEKY
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasl.

Ankanbl. ["'omMosornyeckuii psij| aKkaHoB, oO1as hopMyia, HOMEHKIIATypa
U U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKAHOB,



Sp3-ruOpuaM3anusi aTOMHBIX OpOWTalieit yriaepoaa, G-CBsizb. Dusmueckue
CBOICTBA aJIKaHOB.

XUMHYECKHE CBOMCTBA QJIKAHOB: PEAKIIMUA 3aMEIICHHS, U30MEPHU3AIINHU,
JNETUIPUPOBAHUS, UUKIN3ALUY, IUPOJIN3a, KPEKUHTa, TopeHus. [IpeacraBnenue
0 MEXaHU3ME PEAKIMU PAJUKAIbHOTO 3aMEIICHUS.

Haxoxnaenue B mpupojie. CriocoObl MOIydeHUs] U MPUMEHEHHUE aJIKaHOB.

Huxnoankanel. OOmast QopMyna, HOMEHKJIATypa U  HU30MEPHS.
OCoOCHHOCTH CTPOCHMSI W XHWMHYECKHUX CBOWCTB MaJbIX (IIMKJIOMPOIIaH,
IUKIOOYTaH) W OOBIYHBIX (LUKIONEHTaH, IUKIOTNE€KCaH) LHUKIOAIKAHOB.
CniocoObl MoTydYeHHs ¥ MPUMEHEHHUE [TUKII0ATKAHOB.

Ankensl. ["'omosiorudeckuii psji amkeHoB, obias GpopMyina, HOMEHKIIATYpa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ aJKeHOB, Sp*-
ruOpuaAM3alusl aTOMHBIX OpOuTanel yriaepoja, o- U m-cBsi3u. CTpyKTypHas U
reoMeTpuueckas (1uc-TpaHc-) uzomepus. DU3MUECKHE CBOMCTBA aJKEHOB.
XHUMHUYECKUE CBOMCTBA: PEAKIIMU MPUCOCIUHEHHS, 3aMEIICHUS B (OI-TIOJIOKEHUE
IIpY JIBOWHOW CBA3H, MOJMMEPU3ALUU U OKUCHeHUs. [IpaBuiio MapKkoBHUKOBA.
KauectBeHHble peakiuu Ha JABOMHYIO CBsi3b. (CrHocoObl MOJy4YeHUS U
MIPUMEHEHHE AJIKEHOB.

AJIKaJTUEHBI. Kiaccuduxanus aJKaJueHOB (conpsiKEHHBIE,
W30JIMPOBaHHbBIC, KyMYauposanuvle). OCOOCHHOCTH 3JEKTPOHHOTO CTPOCHUS U
XMMHUYECKUX CBOMCTB CONPSDKEHHBIX NHEHOB, 1,2- W 1,4-IpUCOCIUHEHUE.
[Tonmumepuzanus conpspKEHHBIX JUeHOB. CrocoObl MOyUYeHUs U MPUMEHEHHUE
AJKAIMEHOB.

Ankunel.  [omonormyeckuit  psjx  ankuHOB, oOmas  ¢opmyra,
HOMEHKJIATYypa M H30MEpHUsl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJ1 ~ aJIKHHOB, SP-THOpHAM3alUsl aTOMHBIX oOpOUTalield  yriepoja.
DOU3UUEeCKUE  CBOMCTBA  AJKUHOB. XHMHUYECKHME  CBOWCTBA:  PEAKUIHUHU
MPUCOCIUHEHUS, TUMEPU3AIMA M TPUMEPU3ALNHU, OKHUCIEHHUs. KUCIOTHBIE
CBOWCTBA aJKMHOB, HUMEIONIMX KOHIIEBYIO TpPOWHYIO CBsi3b. KauecTBeHHBbIE
peaKIu Ha TPONHYIO CBsI3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHNE aTKUHOB.

ApomaTuuecKkue yriieBoJ0po/ibl (apeHbl). ['oMOIOrnyeckuil psji apeHoB,
obmass  Qopmyna, HOMEHKIATypa ©  H30MEpHUSA.  ODJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJIbl OeH3oja. Du3nYecKue CBOMCTBA
apeHoB. XMMUYECKHE CBOMCTBA OEH3011a U €70 TOMOJIOTOB: PEaKIMK 3aMEIICHUS
B OC€H30JIbBHOM KOJIBIIE U YTJIEBOJOPOJAHOM PAIUKAJE, PEAKIIMU IPUCOSANHEHNUS,
OKHUCJICHHE TOMOJoroB Oen3zona. IIpencraBnenue 00 OpHUEHTUPYIOIIEM
JCHCTBUM 3aMECTHTEICHi B OCH30JIbHOM KOJIbIIE Ha IPUMEPE aIKHIBbHBIX
paguKaoB, KAPOOKCUIBLHOM, THAPOKCUIIBHOW, aMUHO- ¥ HUTPOTPYIIIIBI, aTOMOB



rajioreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB cTupona. [lomumepuzanms
ctuposa. CrnocoObl NOMyYEHUs U MPUMEHEHHE apOMaTHYECKUX YTIIE€BOA0POIOB.

[Ipuponansiii ra3. [TomytHeie HedTsHBIE Ta3bl. HeQTh 1 €€ mpoucxoxaeHue.
Kamennslii yronb 1 npogyKThl ero nepepadoTku. CriocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHT (TEPMHUYECKUN, KaTAIUTUUECKUN), pUDOPMUHT, MUPOIIU3.
[IpoxykThl nepepabOTKH HEPTH, UX NPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas cBsA3b MEXKY Pa3IM4YHBIMU KJIacCaMu YIJIEBOJOPO/IOB.

DNEKTPOHHOE CTPOEHHUE TaJOre€HIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMEILEHHs] TaJoreHa Ha TUAPOKCOrpyINIy, HUTPOIrpymmy, LHaHOTPYIIILY,
amuHorpymiy. JlelicTBMe Ha TraJOreHIpOW3BOJHBIE BOJAHOIO U CIUPTOBOIO
pacTBopa wEnoun. B3anMoaeincTeue TurajioreHalKaHOB ¢ MarHUEM U LIMHKOM.
[lonsTHE 0  METAUIOOPraHWYEeCKUX  coeauHeHusx.  Mcmonbs3oBaHue
rajJlOr€HIPOU3BOJHBIX YIJIEBOJOPOAOB B OBITY, TEXHHKE U IPU CHUHTE3E
OpraHUYECKUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METOABI M3Y4YEHHMsS BEUIECTB M MX IPEBpaALICHUM:
u3yuyeHue  (U3MUECKUX  CBOWCTB  YIJVIEBOAOPOJOB  (pacTBOPUMOCTB),
Ka4eCTBEHHBIX peakluil yTiIeBOI0POAOB Pa3INUHbIX KJIacCOB (0OeclBEUrBaHNE
OpOMHOM WJIM MOJHOW BOJBI, pacTBOpA MEpMaHraHaTa Kajlus, B3aUMOJEHUCTBUE
alleTWJIEHa C aMMHUA4YHbIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOE
oOHapy>KeHUe yriepoja ¥ BOAOPOJa B OPraHMYECKUX BEILECTBAX, MOIYyUYEHHUE
ATWJIEHA U U3YUYEHUE €ro CBOMCTB, O3HAKOMJIeHHE ¢ KoJulekiusmu «HedTb» u
«Yronb», ¢ 0o0pa3namMu IJIACTMACC, KAyYyKOB W PE3UHBI, MOJETUPOBAHUE
MOJIEKYJI YIJIEBOJIOPOOB U TAJIOI€HIIPOU3BOIHBIX YTIEBOI0POIOB.

Kucinopoaconep:xanue oprannyeckue coeJuHeHMs.

[IpenenvHble ogHOATOMHBIE cnUpThl. CTpoeHHE MOJNEKyN (Ha mpumepe
MeTaHoJia M 3TaHojia). ['omonormyeckuid psia, oOwmas Qgopmyia, U30MEpHs,
HOMEHKJIaTypa u kiaccupukanus. Pu3nueckue CBONCTBA MPEAEebHBIX
OJIHOATOMHBIX CIUPTOB. BOAOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CHUPTOB.
XHUMHYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, AETUAPATALMH, OKHUCIICHHUS,
B3aUMOJICCTBME C OPraHMYeCKMMHU W  HEOPraHMYECKHMMH  KHUCJIOTaMHU.
KauectBeHHass peakuus Ha OJHOATOMHBIE CHUPTHL. JleWcTBHE JTaHONA U
METaHoJIa Ha opraHu3M uenoBeka. CrocoObl NOJy4YEHHS W INPUMEHEHUE
OJIHOATOMHBIX CITUPTOB.

[IpocTeie 3¢uphl, HOMEHKIATypa U u3oMepusi. OcoOEHHOCTH (PUZNIECKIX
Y XUMHYECKUX CBOWCTB.

MHOroaToOMHbIE CIUPTBHI — 3TUJIEHIJIMKONAb U INHLEpUH. PU3HUYECKHE U
XUMHYECKUE  CBOMCTBA:  pPEaKUMU  3aMELIEHHs,  B3aUMOJCHCTBUE  C
OpPraHUYECKMMH W HEOPraHMYECKHUMH KHCIOTaMHU, KaueCTBEHHAs peakuus Ha



MHOTOATOMHBIE  crupThl.  llpeactaBimeHne 0  MEXaHHM3ME  peakuui
HyKJIeopuIbHOro 3amelieHus. JleiicTBue Ha opraHu3Mm 4esoBeka. CrnocoObl
MOJTyYeHUS U IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

@®enon. CTtpoeHHEe MOJIEKYJbI, B3aMMHOE BIUSHHUE THIPOKCOTPYIIBI U
O0eH30/1bHOTO siipa. Pusnueckue cBoiicTBa eHosa. OCOOEHHOCTH XUMHYECKHUX
cBoiicTB ¢eHona. KauectBeHnsle peakiuu Ha (enon. TokcnmyHocTh (heHouna.
Crnioco0bl onyueHus u npuMenenue ¢penona. Genonpopmanbaeruinas CMoa.

KapOonunbHble COeOMHEHHMsS] — albIeTUbl U KETOHBL. IEKTPOHHOE
CTpO€HHE KapOOHMIBHOW Tpynmbl. ['OMomorndyeckue psAabl ambIeTUOB |
KETOHOB, 001mas ¢popMyIa, U30MEpPHUs U HOMEHKIaTypa. OU3NYECKHe CBOICTBA
QIbJIETH/IOB W KETOHOB. XHMHUYECKHWE CBONCTBA aNbJETHIOB U KETOHOB:
peakuu npucoeanHeHns. OKUCICHNE albJeTUI0B, KAYECTBCHHBIE PEaKIIUN Ha
anpaeruibl. CiocoObl MOMyUeHUs] U IPUMEHEHNE allbJIETU/IOB U KETOHOB.

OAHOOCHOBHBIE —TIpeneibHbIE KapOOHOBbIE KHCIOTHL. (OcoOeHHOCTH
CTPOCHHSA MOJEKYJl KapOOHOBBIX KuciaoT. W3omMepus ©u HOMEHKIATypa.
®dusnueckre CBOWCTBA OJHOOCHOBHBIX TMPEAETBHBIX KApOOHOBBIX KHCIIOT.
Bopopoansie cBsi3u MeXIy MOJEKyJIaMHU KapOOHOBBIX KHCIOT. XHUMHUYECKHE
CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peaklus dTepruUKaIiy, peakluu ¢ y4acTHEM
YTIEBOIOPOAHOTrO paaukana. OcoOEHHOCTH CBOWCTB MYpaBbHUHOW KHCIOTHI.

[TonsiThe O TPOUBBOAHBIX KapOOHOBBIX KHUCIOT — CIIOXKHBIX 3(upax.
MHoroo6pasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HENPEACIIbHBIX U
apoMaTUYECKHUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHCIIOT,

TUAPOKCUKApPOOHOBBIX KHUCIOT. [IpencraButenu BhICIINX KapOOHOBBIX KHUCIIOT:
CTEapUHOBAsl, MAIIbMUTUHOBAS, OJICUHOBAS, JUHOIE6A5, TUHOIEHOBAs KUCIIOTHI.
CriocoObl oMy4YeHus: U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnosxunble >Qupbl. ['omonorunueckuii psia, obdmas dhopmysa, UuoMepus u
HOMEHKJIaTypa. OU3NUECKHE U XMMHUYECKHE CBOMCTBA: THIPOJINA3 B KHUCJIOU U
LIEJIOYHOU cperie.

XKupsi. Ctpoenue, puznueckre U XUMUYECKUE CBOMCTBA KUPOB: THAPOIIHU3
B KUCJIOW W 1ienouHoi cpene. OCOOEHHOCTH CBOMCTB >KHPOB, COJEPKAIIUX
OCTaTKH HETIPECNIbHBIX KUPHBIX KUCIOT. JKupbl B mpupoie.

Mpb1T4 KaK COJTM BBICIITUX KapOOHOBBIX KUCIIOT, MX MOIOIIIEE JEHCTBHUE.

OO6mras xapaktepucTuka yrieBoaoB. Knaccudukanus yrieBojioB (MOHO-,
TIU- ¥ TIoJTMcaxapuasl). MoHOCaxapHIbl: TITI0K03a, (PpyKTO3a, Taakro3a, pudo3a,
ne3okcupudo3a. Gu3ndeckrue CBOMCTBA U HaXOoxaeHue B mpupojie. DoTocuHTes.
XUMUYECKUE CBOMCTBA TJIIOKO3bl: pPEAKIMH C Y4YaCTHEM CIUPTOBBIX H
aNBJICTUHON TPYMI, COUPTOBOE W MOJOUYHOKHCIOe Opokenue. [IpumeHeHue
[JIIOKO3bl, €€ 3Hau€HUWE B >KU3HEAEITEJbHOCTH oOpraHusma. Jlucaxapuisbl:



caxapo3a, MaJIbT03a U JIakT03a. BoccTaHaBMBaroyie 1 HEBOCCTaHABIIMBAIOIINE
nucaxapuabl. ['uaponus aucaxapunoB. HaxoxieHue B npupoae U NpUMEHEHHUE.
[Tonucaxapuapl: Kpaxmall, TIUKOIEH U 1Eem003a. CTpoeHre MaKpOMOJIEKYJT
Kpaxmajia, I[JIMKOT€Ha M Leuitono3bl. dusmyeckue cCBOMCTBAa Kpaxmaia H
LEJUII0JIO3bl. XMMHUYECKHE CBOMCTBA Kpaxmaya: THUIpOJu3, KadyeCTBEHHas
peakuus ¢ MoJIoM. XMMHUYECKHE CBOMCTBA LEJUIIOJIO3bI: THAPOIIN3, TOTyYCHHUE
3¢upoB wnemwntono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aleTaTHBIN MIENK).

DKCIepUMEHTaNIbHbIE METOAbl M3YyYECHUS! BEIIECTB M UX MNpPEBpaIlCHUN:
pPacTBOPUMOCTh PAa3JIMYHBIX CIHUPTOB B BOJE, B3aWMOJICUCTBUE 3TAHOJNA C
HaTpUEM, OKHUCJICHUE ATUJIOBOTO CIHUPTA B aJIbJIETU]] HA PACKAJIEHHONW MEIHOU
MPOBOJIOKE, OKHUCIEHHWE STUIIOBOIO CHOUPTA AUXPOMATOM Kalldsl (BO3MOXKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), KAUECTBEHHbBIE PEAKLIMHA Ha adbAETUJbI (C
ruapokcugom  auammuHcepeopa(l) wm  rumpoxcumom  wmemm(Il)), peaxius
rmnepuHa ¢ rugpokcunoM  meau(ll), xummdeckue CBOMCTBa pacTBOpa
YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBHE pPAacTBOpPA TIJIIOKO3bl C THUJIPOKCHIIOM
Menu(Il), B3anmoneiicTBue Kpaxmana ¢ MOAOM, PEIICHUE IKCIEPUMEHTAIbHBIX
3amay o teMam «Crmpthl U (enonb», «KapboHoBbie kucnotol. CroKHbBIE
bUpBD».

A3oTcoaep:kaniue OpraHu4ecKue CoeAUHEHMS.

AMUHBI — OpraHvyeckre Npou3BOAHbIE aMMmuaka. Kiaccuduxaius
aMUHOB: anudaTuyeckue ¢ apoMaTUYECKHE; TEepBUYHBIC, BTOPUYHBIE M
Tpetuunbie. CTpoeHre MOJIeKyJ, o01as ¢hopMyiia, ©30MepHsi, HOMEHKJIaTypa 1
¢usnueckre cBolcTBa. XHMMHYECKOE CBOWCTBA anu(aTUuecKUX aMUHOB:
OCHOBHBIC CBOMCTBA, AJIKUJIMPOBAHUE, B3aMMOJICHCTBHE MEPBUYHBIX aMUHOB C
a30TUCTON KUCIOTOM. CONuM aIKUIaMMOHHS.

AHWIVH — TpEeACTaBUTENIb aMUHOB apomaTudyeckoro psaa. CTpoeHwue
aHuWIuHA. B3aumHOEe BiIMSHME Tpynn aroMOB B  MOJIEKYJIE aHWJIMHA.
OcoOEHHOCTH XUMUYECKUX CBOWCTB aHWIMHA. KadecTBEHHBIE peakiMu Ha
anniauH. CriocoObl TOJIydeHUST W TNpUMEHEHHUE aaudaTU4YeCKUX aMHUHOB.
[Tony4yeHue aHUIMHA U3 HUTPOOEH30J1a.

AmMuHokucnotsl. Homenknatypa u uzoMmepus. OtaenbHble NPeACTaBUTENH
0-aMUHOKHUCIIOT: TJIMLIMH, alaHuH. OU3HYecKue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKUE CBOMCTBA AMHHOKHCIOT Kak aM(OTEpHBIX OpPraHUYECKUX
COEIMHEHU, peaklys MOJUKOHICHCAUH, O0pa3oBaHUE NENTUIHOW CBS3H.
buonornyeckoe 3HaueHre aMMHOKHUCIIOT. CUHTE3 ¥ TUAPOIN3 IENTUIOB.



benku xak nmpupoaHsie noauMepsl. [lepBudHas, BTOpUYHAs U TPETUYHAA
CTpYKTypa OenkoB. XMMHUECKHE CBOMCTBA OEIKOB: TMIPOJIU3, JIEHATYypalus,
KAUECTBEHHBIE PEAKIIMH Ha OEJIKHU.

DKCNEPUMEHTAIbHBIE METOAbl M3YUYECHHUS BEUIECTB M HX MPEBPALICHUI:
pacTBopeHue OEJIKOB B BOJIE, JIEHATypalusl OCJIKOB MPU HArPeBAaHUU, 1IBETHbHIC
peakiuu Ha O€nKH, peIICHUE OHKCHEPUMEHTANbHBIX 3a/lad [0 TeMam
«A3oTcoaepKalme — OpraHMyeckue  coeauHeHus’» U «Pacno3HaBanue
OPraHUYECKUX COCTUHECHUIN.

BbicokoMoJieKyJISIpHbIE COeTUHEHMS.

OCHOBHbIE TOHATUS XUMHUU  BBICOKOMOJIEKYJISIDHBIX ~ COEAUHEHUM:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIUMEpPU3ALUU, CPEIHSISA
MoJIeKyJsipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI — MOJMMEpHU3alUs U MOJUKOHACHCALUS.

[Tonumepubie matepuansl. IlmactMmacchl (NMOJMATHIICH, MOJUIIPOIUIICH,
NOJIMBUHWIXJIOPU, TOJUCTUPOI, MOJUMETUIMETAKpUIaT, MOJIUKapOOHATHI,
noJusTUIeHTepedTanar). Y tunuzamus u nepepadoTka riacTuka.

DnacToMepbl:  HATypaJIbHbIA ~ KayudyK, CHHTETHYECKHE  KaydyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUITUKOHBL. Pe3una.

Bonokna: HarypanpHble (XJIOTIOK, INEPCTh, MIENK), HCKYCCTBEHHBIE
(BUCKO3a, aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH ).

[Tomumepsl CHELHATBHOTO Ha3HA4YEeHUs (Tedion, KEBJIap,
AIIEKTPOIIPOBOIAIINE TTOTUMEPHI, OMOpa3iaraeMble MOJTUMEPHI).

DKCIEpUMEHTAIbHbIE METOAbl M3YyYECHHS BEIIECTB M UX MNPEBPaICHUN:
O3HAKOMJICHHE C 0OpasllaMu TMPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
lacTMacc, KaydyKoB, pELICHHE OJKCIEPUMEHTAJIbHBIX 33/ad [0 TEME
«Pacro3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnbie 3anaum.

Haxoxnenne momnekyisipHON (GOopMyJibl OPraHHYECKOTO COCAMHEHUS I10
MACCOBBIM JOJISIM JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXO0XJICHUE
MOJICKYJISIPHOM (POPMYJIBI OPraHUYeCKOro COEAUHEHHsS 10 Macce (00BEMY)
MPOJyKTOB CrOpaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peakiMu W/WIA HUCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOpMYyIIbI
OpPraHMYeCKOro BEIIecTBa Ha OCHOBE €ro XMMHUYECKHX CBOMCTB MJIM CIOCOOOB
NOJIYYEHUSI, OMPENEIICHHE IO BBIXOAA MPOAYKTA PEAKIUU OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmss MexXnpeaMETHBIX CBA3€W MpPU M3YYEHUM OPraHUYEeCKOU
xumun B 10 Kjacce OCYIIECTBISIETCS Yepe3 HCIOJb30BaHME KaK OOIUX



€CTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TOHSTHHA, MPUHATHIX B OTACIBHBIX
MpeIMETaxX €CTECTBEHHO-HAYIHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSTHS: SBIICHWE, HAyYHBIA (aKT,
TUIOTe3a, TEOpHusl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukauus, HaOJIOJeHUE,
HU3MEPEHHE, DKCIIEPUMEHT, MOJIENb, MOJCIIUPOBAHHE.

dusnka: wmaTtepus, aroM, D3JEKTPOH, TPOTOH, HEUTPOH, MOJIEKYyJa,
SHEPreTUYECKU YpOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, (PM3UUECKHUE BEIMYWHBI, SIUHUIIEI U3MEPEHHS, CKOPOCTh, YHEPTHS,
Macca.

buonorus: kierka, opraHm3M, JKocHCTeMa, Owmocdepa, MeTaboOIM3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN U TeTepOTPOGHBIA TUIT TUTAHUS, OpOKEHNE,
dboToCcHHTe3, JbIXaHWE, OENKH, YTIEBOJBI, >KUPBI, HYKICHHOBBIE KHUCIIOTHI,
(hepMeHTHI.

['eorpadus: mosae3HbIe HCKOTTaeMBbIe, TOTUIHBO.

TexHomorys: MUIIEBBIE MPOMYKTHI, OCHOBBI PAI[MOHATIHHOTO IHTAHUS,
MOIOIIIE CPEACTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJJACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBBI XMMMH.

AtoM. CoctaB aTOMHBIX sAnep. XUMHUYECKHH diaeMeHT. W30Tormsl.
CtpoeHue IeKTPOHHBIX 000I0YEK AaTOMOB, KBAHTOBBIE YHCIIA. JHEPTETUYECKHE
YpPOBHU U TNOAYpPOBHU. ATOoMHBIe opOutanu. Kraccudukanus XuMHYECKHX
AJIEMEHTOB (s-, p-, d-, f-amemenTsl). Pactipenenenue IeKTPOHOB MO aTOMHBIM
opOuTansAM. DJNEKTPOHHBbIE KOH(PUTYpallMd AaTOMOB JJEMEHTOB IEPBOTO—
YETBEPTOTO MEPUOJIOB B OCHOBHOM U BO30YKJAEHHOM COCTOSTHUU, DJIEKTPOHHbIC
KOH(UTYpali HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

[lepuonnueckuii 3akoH u llepuoamyeckas cucreMa XUMHYECKHUX
sanementoB  JI.MI. MenneneeBa. CBsI3pb  NEPUOAMYECKOTO  3aKOHA U
[lepronueckor CUCTEMBI XMMHUYECKHX AJIEMEHTOB C COBPEMEHHOW TEOpHUEU
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM WM3MEHEHHS CBOMCTB XUMHUYECKUX
AJIIEMEHTOB U 00Pa3yeMbIX MUMHU MPOCTHIX U CIOXHBIX BEHIECTB IO Tpynmam U
nepuojiaMm. 3HaueHue repuoinueckoro 3akona J1.11. Menjeneena.

Xumudeckas CBsA3b. BHAbl XMMHUUYECKOM CBSI3M: KOBaJICHTHAas, MOHHAas,
MeTtayuimueckas. MexaHu3Mbl 00pa3oBaHUsl KOBAJECHTHOW CBA3U: OOMEHHBIN U
JOHOPHO-AKLENTOPHBIM.  DHEpruss W JiuHa  CBs3u.  [loysipHOCT®,



HANpaBJICHHOCTh M HACBIINIAEMOCTh KOBAJICHTHOM CBsi3u. KpaTHble CBs3H.
BonmopoaHas cBsi3b. MeXMONIEKYJIIIPHBIE B3aUMOACHCTBHS.

BaneHTHOCTh M BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYpbl MOJEKYJd C HMX TEeOMETPUYECKHUM CTpoeHueM (Ha Mpumepe
COCIMHEHUI JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeAuHEHHsX. COCTaB KOMIUIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTeyib,  JIMTAHJbl.  3HAYEHHWE  KOMILIEKCHBIX
coenrHeHuu. [IoHsATHE O KOOPAMHAIMOHHOW XUMUU.

BemectBa MOJNEKYIApHOTO M HEMOJEKYJSIPHOTO CTPOCHUsSA. THIIbI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYP) U CBOKMCTBA BELIECTB.

[Tonstne o nucnepcHbix cucteMmax. Mctuaubie pactBopsl. [IpencraBienue
0 KOJUIOUJHBIX pacTBOpax. CrnocoObl BhIPAXKEHUS KOHIEHTPALIUM PACTBOPOB:
MaccoBasi JI0JIsl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLEHTpauus. HacklieHnneie
Y HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTb. Kpucraioruaparsl.

Knaccudukanus v HOMEHKIATypa  HEOPraHMYECKUX  BEIIECTB.
TpuBranbHble Ha3BaHUS OTIEIBHBIX IMPEACTABUTENCH HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanus  XUMUYECKMX  peakluii B HEOPraHUYECKONM W
OpraHUYEeCKOW XUMHUHU. 3aKOH COXPAHEHHSI MACChl BEUIECTB; 3aKOH COXPaHECHHUS
U TPEBpAIlCHUsS] DHEPTrUU MPH XUMHUYECKUX peakiusx. TersoBbie 3(PQPexTh
XUMUYECKUX peakiuil. TepMoXuMuiueckue ypaBHEHHUS.

CKOpoCTh XMMHYECKOW peakluuH, €€ 3aBUCUMOCTh OT PpPa3Iu4HbIX
¢daktopoB. ['oMoreHHble U reTeporeHHble peakiuu. Karanms u katanuzaTopsl.

OOpatuMble W HeoOpaTUMbIE peaKIuu. XHUMHUYECKOE pPaBHOBECHE.
Koncranra xummyeckoro paBHoBecusi. DakTophl, BIUAIOLUIAE HA TMOJOXKEHUE
XUMHUYECKOTO0 PABHOBECHS: TEMIIEPATypa, NaBJICHUE U KOHIICHTPAILlUU BEIIECTB,
y4yacTByrOIUX B peakiuu. [Ipunmun Jle [arense.

Onektponutuyeckas nucconuanus. CuiibHble U ciaOble 3JEKTPOJIUTHI.
Crenenp nuccormanuu. Cpena BOJAHBIX pacTBOPOB: KUCIIOTHAs, HEWTpasbHas,
menounas. Bopopoanslii mokazatens (pH) pactBopa. ['maponu3  colieid.
Peaxiiuu nonHoro oomeHa.

OKUCIIUTENBHO-BOCCTAHOBUTEINIbHBIE  peakiuuu. CTeneHb OKHUCIICHUS.
Okucnurens U BOCCTAaHOBUTEINb. [IpolecChl OKHCICHUSI U BOCCTAaHOBIICHMUSI.
Baxnelme OKUCIUTENIN U BOCCTAHOBUTEIU. MeETo 3JEKTPOHHOTO OanaHca.
DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB.

DKCIIepUMEHTANIbHbIE METOAbl M3YyYECHHUS BEIIECTB M UX MNpPEBPaIlCHUN:
pPa3IOKEHUE IEPOKCUIA BOJOPOAA B MPUCYTCTBUU KaTaIU3aTOpa, MOJIEIIH
KPUCTAJUIMUYECKUX PEmIETOK, TPOBEICHHWE peakiuid HMOHHOTO OOMEHa,



OMpeIeJICHHE CPeJlbl PACTBOPOB C MOMOIIBIO UHAUKATOPOB, U3yUYCHUE BIIUSIHUS
pa3nuuHbIX (HaKTOPOB HA CKOPOCTh XHMHUYECKOW peakuuu | TOJIOKECHHE
XUMHUYECKOT0 PABHOBECHSI.

Heoprannuyeckasi XuMus.

[Tonoxenne HemerasmioB B llepuogmyeckonn cucremMe XUMHUYECKHUX
anementoB JI.MI. MenneneeBa M OCOOEHHOCTH CTPOEHUS HMX aTOMOB.
dusnueckue CBOWCTBA HEMETAJJIOB. AJUIOTPONUSI HEMETAUIOB (Ha MpUMEpe
KHUCJI0poaa, cephl, pocdopa u yriiepoaa).

Bonopon. Ilonydenue, ¢pusndyeckue 1 XMMHUUECKHUE CBOMCTBA: PEaKIMU C
METaJUIaMA W HEMETAJUIAMH, BOCCTAHOBUTEJIBHBIC CBOWCTBA. [mapupasl.
TonuBHBIE SJIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, CriocoObl MoTydeHus!, pu3ndeckue u
XUMHUYECKHE CBOMCTBA. ["amoreHoBOOPOIBI. Baxnernmue
KUCIIOPOJACOJIEp)KAIIMEe  COCIUWHEHUsS  TaloreHoB.  JlaGopaTopHble U
POMBIIIIJIEHHBIE CITIOCOOBI MOTyUYeHUs ranoreHoB. [I[puMeHeHune raJoreHoB U ux
COEIMHEHU.

Kucnopon, o30H. JJabopaTopHble U MPOMBIIIUICHHBIE CIIOCOOBI TTOJTYUYEHUS
kuciopoaa. OU3nM4ecKue U XMMUUECKUE CBOMCTBA U MPUMEHEHUE KUCIopoaa U
030Ha. OKCHUIBI U IEPOKCHUIBL.

Cepa. Haxoxnenue B mpupoje, CIOCOObI MOMy4YeHUs, (PU3HUECKUE U
xumuyeckue cBoiictBa. CepoBosopon, cyibduasl. Oxcun cepwi(IV), oxcup
cepri(VI). CepHucrasi U cepHasi KUCIOThI U UX coiu. OCOOEHHOCTH CBOMCTB
CEpHOM KUCHOTHL. [[puMeHeHne cepbl U €€ COETMHEHU.

Azot. Haxoxpaenue B mpupoje, crnocoObl MoMydeHus, (Qu3nueckue u
XUMUYECKHE CBOMCTBA. AMMHMaK, HUTpUAbl. OKCUIBI a30Ta. A30THCTas M
a30THasg KUCIOTHl W UX coiau. OCOOEHHOCTH CBOMCTB a30THOM KHCIJOTHI.
[IpuMenenue a3oTa u €ro COeIMHEHUN. A30THBIE YI0OpEHUS.

®docdop. Haxoxnenrne B mpupoje, cocoObl MOMydeHUs, (PU3UIECKUE U
xumudeckue cpoiictBa. ochuast u Gochun. Oxcuasl docdopa, dhochopHas
kuciora u e€ conu. Ilpumenenne docdopa u ero coeaunenuit. dochopHbie
yA0OpeHus.

VYriepon, HaxoXJIeHHE B TPHUPOAE. AJIJIOTPONMHBIE MOAU(PUKAIIHH.
dusnyeckne M XUMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB, OOpPa30BAHHBIX
yriepoaoM. Okcup yriepoaa(Il), okeun yrimepona(IV), yronbHas kucinoTa u €€
CoJii. AKTUBUPOBAHHBIN YTroiib, aficopOuus. Dyriepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHrne NpPOCTHIX BEUIECTB, OOpPa30BaHHBIX YTIEPOJOM, U
€ro COeIMHECHUM.



Kpemunii. Haxoxnenue B npupojie, crnocoObl NoaydeHust, pusnyeckue u
xumuueckue cBoiictBa. Okcup kpeMuusi(IV), kpeMHHEBas KUCIOTA, CUITUKATHI.
[IpumeHeHne kpeMHHS W €ro coenuHeHui. CTEKIIO, €ro MOJIYyYEeHHUE, BHUJIbI
CTEKJIA.

[lonoxenne wmertawioB B lleproanueckol CUCTEME  XHMHYECKUX
35eMeHTOB. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK aTOMOB METAJIJIOB.
OO6mme ¢usznueckue cBoiicTBa MeTauioB. [IpumeHeHue MeramioB B OBITY H
TexHuke. CIiiaBbl METAIIIOB.

DJIEKTPOXUMHUYECKUNM psAJl HamnpspkeHu metamwioB. OOImue CrnocoOsl

NOJTyYeHUs METaJJIOB: TUIPOMETAILTYPrus, MUPOMETAILTYprus,
anekTpoMerauryprus. [lonsarue o koppo3uu metaioB. CocoObl 3alIUThI OT
KOppO3UH.

O6mast xapakrepucTrka MeTauioB |A-rpynmsl [lepuonnyueckoit CuCTEMBI
XUMUYECKUX dJIeMeHTOB. Harpuit u xanuii: nomydeHue, ¢Gu3HUECKHE WU
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEUIECTB U UX COCIUHEHUM.

O6mas xapakrepuctuka MetayuioB |IA-rpynmnsl [lepuoanyueckoit cucteMbl
XUMUYECKUX JJIEMEHTOB. MarHuii W Kajubliuii: TojiydeHue, (GU3HYecKue |
XUMHYECKUE CBOMCTBA, MPUMEHEHHE IMPOCTHIX BEIIECTB M HMX COCIMHEHMHI.
XKécTkocTh BO/BI M CIIOCOOBI €€ yCTpaHEHUS!.

AOMUHUN: TofydeHue, (U3MYECKUE UM XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE MPOCTOrO BEIIECTBA U €r0 COeAUHEHUH. AMQPOTEpHbIE CBOMCTBA
OKCHJA Y THAPOKCHU/IA aJTFOMUHHS, THAPOKCOKOMILIEKCHI aTFOMUHUSL.

OOmast xapakTepucTuka MeTauioB MnoOouHblx mnoarpynn (b-rpymnm)
ITepronueckor CUCTEMBI XUMUUYECKHUX AJIEMEHTOB.

du3nyuecKkue U XMMHUYECKUE CBOICTBA XpOMa U €ro coeuHeHH. OKCUIbI
u rugpokcuibl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl u quxpoMartsl, UX
OKHCIIMTENbHBIE CBOKMCTBA. [loyueHne u npuMeHeHne xpoma.

OuU3NYEeCKUe M XMMHUYECKME CBOMCTBA MapraHlia M €ro COEIUHEHHM.
Baxuneiimme coenunenuss wmapranna(ll), mapranua(IV), wmapranna(VI) u
mapranua( VII). Ilepmanranat kanus, €ro OKHUCIUTEIbHbIE CBOMCTBRA.

dusznueckre 1 XUMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIbI,
ruapokcuasl U conu kene3a(ll) m xeneza(lll). Ilomydyenne u mpuMeHeHHE
JKeJIe3a U €ro CILUIABOB.

OU3NYECKUE U XUMUYECKUE CBOMCTBA MEAU U €€ coennHeHnil. [lonyuenue
Y IIPUMEHEHHUE MEAU U €€ COEAUHCHU M.

[{uuk: monmydenue, Qu3MdYecKkue W XMMHYECKHE CBOMCTBA. AMQOTEpHBIC
CBOWMCTBA OKCHJAA W THUAPOKCHAA LHWHKA, THUAPOKCOKOMIUIEKCHI IIMHKA.
[IpruMmeHeHne IUHKA U €r0 COCIUHEHUN.



DKCIepUMEHTabHBIE METOAbl M3YyYECHHS BEIIECTB M UX MpPEBpallCHUN:
n3yueHue oOpaslloB HEMETaJIOB, TopeHue cephl, dhocdopa, xeneza, MarHus B
KUCJIOPOJI€, U3YUYEHHE KOJUIEKIMU «MeTajuibl W CIUIaBbl», B3aUMOJICHCTBUE
MICJIOYHBIX M IIEJIOYHO3EMENIbHBIX ~ METAJUIOB € BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHUJAEOMATEpPUAIOB), B3aUMOJICWCTBHE LIMHKA M JKeje3a ¢
pacTBOpaMHu KHUCJIOT U IIeJIOoYel, KAYECTBEHHBIE PEaKIMM Ha HEOPTraHUYECKUe
QHUOHBI, KaTHOH BOJOpPOJAAa M KATHOHBI METAJJIOB, B3aUMOJICHCTBUE
TUAPOKCUIOB AIFOMUHHUS U IIUHKA C PACTBOPAMU KHCJIOT U ILEJI0UEH, perieHue
AKCIEPUMEHTANIbHBIX 3aJ1a4y 10 TeMaM «l anmorens», «Cepa u €€ COeTMHEHUSD,
«A3or u dochop U uX coeauHEHUs», «MeTamibl TIaBHBIX MOJATPYIIID,
«MeTtauibl TOOOYHBIX TOATPYTIID.

XUMMUSA U KU3Hb.

Ponp xumuu B oOecnie4eHUM YCTOWYMBOIO pa3BUTHUSL YEIOBEUYECTBA.
[loHATHEe O Hay4yHBIX METOJAX T[O3HAHMS W METOAOJOIMH HAYYHOTO
uccienoBanus. HaydHbele IpUHIKIIBI OPraHU3alui XUMUYECKOTO ITPOU3BO/ICTBA.
[IpompblnieHHbIE CIIOCOOBI MOJMYYEHUs] Ba)KHEHIIMX BEIIECTB (HAa MpUMEpe
POU3BOJICTBA aMMHaKa, CEPHOM KHUCIOTBI, MeETaHoja). I[IpoMblIlICHHBIC
CHOCOOBI TMOJIYYEHHMS] METaUIOB M CIUIaBOB. XHUMHUYECKOE 3arpsi3HEHHE
OKpYy’XXarolel cpeabpl U ero mnocienctBus. Poap xumuu B oOecrnieueHUU
HHEPreTUYECcKor 0€30MacHOCTH.

XuMHuss U 340poBbe 4enoBeka. JlekapcTtBeHHble cpenctBa. [Ipasuiia
WCIIOIB30BAHUS JIEKAPCTBEHHBIX MpenapatoB. Ponb XuUMUM B pa3BUTUU
MEIUIIHBI.

XVMUS HATIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBBIC 100aBKU. Posib xumuu B
oOecrieueHrn Y MUIIEeBON O€30TaCHOCTH.

Kocmernueckne n mapdromepubie cpenctBa. beitoBas xumus. [IpaBumna
0e30MacHOr0 MCIOIb30BAaHUS MPENApaToB OBITOBOM XMMHHU B IOBCEIHEBHOMN

KU3HU.
XUMUS B CTPOUTEIIBCTBE: BAKHEHIIIAE CTPOUTEIIbHBIC MaTepHaiIbl (IICMEHT,
OCTOH).
XuMHS B CEIbCKOM Xo3siicTBe. OpraHudeckMe W MHHEPaIbHBIC
ynoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEPUAJIbI, KPACKH, CTEKJI0, KEpaMHUKa.
Marepuans! 11 35eKTpoHUKU. HaHoTeXHOMIOrNN.

Pacuérnele 3aaun.

Pacuérsi: Macchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJTHMYECTBY
BEILIECTBAa, Macce WM 00bEMY OJIHOIO U3 YYACTBYIOIIUX B PEAKIMU BEILIECTB,
Macchl (00BEMa, KOMMYECTBA BEIECTBA) MPOJYKTOB PEAKIIUH, €CIH OJHO W3



BEILIECTB UMEET MPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuu, €CIM OJJHO M3 BEIIECTB JAHO B BHJE PACTBOpPA C OIPEICIEHHON
MAacCOBOM JOJIEM PacCTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM W MOJISIPHOM
KOHIIEHTPALlMM BEIIECTBA B PACTBOPE, JOJIM BBIXOJA MPOAYKTA PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss MeXnpeaMETHBIX CBsI3€ MpU  U3yYeHUH OOmer u
HEOPraHWYeCKOM XMMHM B 11 KJlacCc€ OCYHIECTBIISIETCS YE€pPE3 HCMIOJIb30BAHUE
KaKk OOIIMX €CTECTBEHHO-HAyYHBIX MOHSTUN, TaK W TOHSITUH, NPUHSTHIX B
OTAEJIBHBIX PEAMETAX €CTECTBEHHO-HAYYHOTO LINKJIA.

OOuue ecTeCTBEHHO-HAyYHBbIE TMOHATHS: SIBJICHUE, HAy4yHbId (QakT,
TUIOTEe3a, TEOpHs, 3aKOH, aHAJW3, CUHTE3, KIAacCHU(UKAIUS, MEPUOTUIHOCTD,
HaOJII0/IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEJb, MOJCIIMPOBAHHUE.

®dusuKa: Marepus, MUKPOMHUDP, MAaKpOMHp, aTOM, O3JIEKTPOH, MPOTOH,
HEUTPOH, WOH, W30TOMNbl, PAAUOAKTUBHOCTb, MOJIEKYJId, SHEPreTUUECKUN
YpPOBEHb, BEIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHUE BEILIECTBA,
UJCATbHBIN Ta3, (PU3WYECKHUEe BEIMYMHBI, CIUHHIBI H3MEPEHUs, CKOPOCTH,
JHEprus, Macca.

buonorusa: kierka, opraHmsM, 3KOCHCTeMa, Ouocdepa, MeTadoIU3M,
MaKpoO- ¥ MHUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIEBOJIbI, HyKICHHOBBIE KHCIIOTHI,
(dhepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTHUH B SKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE TMOPOJbI, IIOJIE3HBIE HCKOIMAEeMBbIE,
TOILIABO, PECYPCHI.

TexHonorus: XUMHYECKasI IIPOMBILIIEHHOCTb, METaJLIyprus,
CTPOUTEIBHBIE MAaTEPUAIIBI, CEIBbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, IHILECBAs
MIPOMBIIIEHHOCTh,  (papMalieBTUYeCKass MPOMBIIUICHHOCTh, MPOU3BOJICTBO
KOCMETHYECKHUX IpenapaToB, MPOU3BOJICTBO KOHCTPYKIHMOHHBIX MaTE€pPUAIIOB,
AJIEKTPOHHAA MIPOMBIIJIEHHOCTb, HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA [TPOI'PAMMBI IO
XUMHUN HA VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUAA

JIMUYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUU C CHUCTEMHO-IEATEIBHOCTHBIM IOJX0JIOM B CTPYKTYpe
JUYHOCTHBIX PE3YJbTaTOB OCBOCHHS TMpeaMeTa « XUMHsS» Ha YPOBHE CPEIHETO
oO1iero oOpa30BaHMsS BBIJICJICHBI CIEAYIOIIME COCTABIISIONINE: OCO3HAHHE
00y4YarolmMUMHCS POCCUMCKON Tpa)KJaHCKOW HWJIEHTUYHOCTU, TOTOBHOCTh K
CaMOpPa3BUTHIO,  CAMOCTOSTEIIBHOCTH M CAMOOIPEJEICHUI0;  Haluyue
MOTHBAIlUM K OOYyYEHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOITUXCS
PYKOBOJICTBOBATbCS MPUHATHIMH B OOILIECTBE TpaBUJIaMH M HOpPMaMu
MOBEJICHUS; HAJTMYUE MPABOCO3HAHUSI, SKOJIOTUUECKON KYJbTYPHhI; CIIOCOOHOCTh
CTaBUTD LIETTU U CTPOUTD KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUSI TMpeaMeTra «XUMHUS» OTPa¥aroT
c(hOpMUPOBAHHOCTh OMbBITA MO3HABATEIHHON M MPAKTUUECKON AESATETbHOCTU
00yyJaroIuxcs B MpoIecce peain3aluu 00pa3oBaTeIbHON JEATEIbHOCTH.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XUMHUSD» OTpaxkaroT
c(hOpPMHUPOBAHHOCTh OMBITA MO3HABATEIHPHON M IPAKTHUYCCKON ICATCIBHOCTH
00y4JaroIIMXCs B MPOIECCE pean3auu 00pa3oBaTebHOM ACITEIBHOCTH, B TOM
YHCJIC B YACTH:

1) rpaaaHCKOr0 BOCTIUTAHMS:

OCO3HAHUSA  OOYYAIOIIMMHUCA CBOMX KOHCTHUTYIIMOHHBIX IIpaB |
00s13aHHOCTEH, YBOKCHHS K 3aKOHY U TIPABOIIOPSIIKY;

MPEJCTABICHUS O COLMAJIbHBIX HOpPMax M IMpaBUIaX MEKJIMYHOCTHBIX
OTHOILICHUI B KOJIJICKTUBE;

TOTOBHOCTA K COBMECTHOW TBOPYECKON JESITEILHOCTU IIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHUHN YUeOHBIX U TTO3HABATEIbHBIX 3a/1a4, BBIMTOJTHEHUN
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TNMPUHUMATh MOTHBBI, HAMEpPEHHUsI, JIOTUKY H
apryMEHTHI IPYTUX MPU aHATIU3€ PA3JIMUYHBIX BUIOB YUEOHOM eI TEIHbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY U HAYYHOMY HAacCJEIUIO
OTE€YECTBEHHOM XHMHHU;

YBaXXEHUSI K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
MPUJIOKEHUS] XMMHH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTaT



JUINTENIbHBIX HAOMIOJIEHUN, KPOMOTJIMBBIX SKCHEPUMEHTAIBHBIX TMOUCKOB,
MOCTOSIHHOTO TpyAa YYEHBIX U IPAKTUKOB;

UHTEpeca U IO3HABATEJIbHbIX MOTHMBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHanu3e  HMHPOpPMAMM O  TMEPENOBbIX  JIOCTHKEHUSX  COBPEMEHHOMU
OTE€YECTBEHHOM XHMHHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH ~ OLICHMBATh CUTyalldd, CBSI3aHHbIE C XUMUYECKUMU
ABJICHUSAMM, U IPUHUMATh OCO3HAHHbBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJECHUE U MOCTYIIKH CBOMX TOBApHIIEH C
MO3ULMNA HPABCTBEHHBIX M TPABOBBIX HOPM U C YYETOM OCO3HAHUS
MOCJIEICTBUM TTOCTYIKOB;

4) popMupoOBaHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHMs LIEHHOCTEH 370poBoro M 0Oe3omacHOro ooOpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS! K COOCTBEHHOMY (PU3UYECKOMY U
NICUXHYECKOMY 3/J0POBBIO;

coOmro/IeHusl MpaBuil 0€30MacHOro oOpallleHHsl C BELIECTBaMU B OBITY,
[IOBCEJHEBHOM KU3HU, B TPYLOBOM JEATEIBHOCTH;

NOHMMAaHMSI I[EHHOCTH MPaBWJI HMHJIWBUAYAJIbHOTO M KOJJIEKTUBHOTO
0e30MacHOr0 MOBEACHHS B CUTyalUsX, YIPOXAIOIIMX 3J0POBbI0 U JKU3HH
JIIOJEH;

OCO3HAHMSI  NOCIEACTBHUA WM  HEOPHUITUS  BPEOHBIX  IPUBBIYEK
(yroTpeOmneHus anKorosisi, HAPKOTUKOB, KypEeHHS);

5) TPy10BOr0 BOCIMTAHUS:

KOMMYHHUKATUBHOH KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BaTENbCKON
JESATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W JAPYTrUX BHJIAX
NEeSTENbHOCTH;

YCTAHOBKM HA AaKTHUBHOE YYacTHUE B PELICHUM MPAKTHUYECKHX 3a]ad
COLIMAJIBHOM HAIPABJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3YyUEHHUIO0 Ipodeccuil pa3auyHOro poja, B
TOM YKCJIE Ha OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUS K TPYLY, JIOJAM TpyAa U pe3ysbTaTaM TPYIOBOM NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYAIbHOU TPAEKTOPUU
oOpa3oBaHus, Oyayuie npopeccuu M peaau3alnud COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB
U oTpeOHOCTeN 00111eCTBa;

6) 3K0JIOTH4€eCKOr0 BOCIIUTAHUS:



AKOJIOTMYECKHU 1€JIeCO00pa3HOTr0 OTHOIICHUSI K MPUPOAEC KAK MCTOYHUKY
CyLIECTBOBAHUS KU3HU HA 3EMIIE;

MMOHUMAHHUS TJIO0AIBHOTO XapakTepa IKOJIOTUYECKUX MPOOIeM, BIUSHUS
AKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOJAHOMN U COLIMATILHOU CPEJIbL;

OCO3HAHUSA HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUM XUMHM IS
pELICHUs BOIPOCOB PALIMOHATIBHOTO IPUPOIONOJIb30BAHNS;

AKTUBHOTO HENPUATUS JCUCTBHM, NPUHOCIIIMX BPEH OKPYKaAOIIEH
MIPUPOAHON Cpefie, YMEHHs TPOTHO3UPOBATh HEOIArONMPUATHBIC IKOJIOTHICCKUE
MOCJIEACTBUS MTPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJW4usg Pa3BUTOTO  3KOJIOTMYECKOIO  MBIIUICHUS, 3KOJIOTHYECKON
KYJIBTYPBI, OIIbITA JESITEIbHOCTH SKOJIOTUYECKOM HANpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCSI UMU B [I03HABATEIBHON, KOMMYHHKATUBHON U COLUAIBHOMN
MPaKTUKE, CHOCOOHOCTHM W YMEHHSI AKTUBHO MPOTUBOCTOSATH HACOJIOTUU
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMSA:

MHUPOBO33PEHUsSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHMS CHeNU(PUKH XUMUM Kak HAayKH, OCO3HAaHHMsS €€ pOoJu B
(GbOopMHUPOBAHUM PAIIMOHATEHOTO HAYYHOTO MBIIUICHHS, CO3JJaHUU IIEIOCTHOTO
NpEeJICTAaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €TMHCTBE MPUPOIbI U YETIOBEKA, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEM M pEUICHUU TPOOJIEM COXpaHECHUS
IIPUPOJHOIO PABHOBECHSI;

yOeXKIEHHOCTH B OCOOOW 3HAYUMOCTH XHUMHUU JUISI COBPEMEHHOM
IMBUIM3ALAA: B €€ T'YMAHUCTUYECKOW HAINPABICHHOCTH W BaXXHOM pOJU B
CO3/JaHUM HOBOW 0a3bl MaTepuagbHON KYJIbTYpPhl, B PEIICHUU TJI00ATbHBIX
mpo0JieM YCTOWYUBOIO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPTrEeTUUECKOM,
NUIIEBOM M DKOJOTMYECKOM 0€30MmacHOCTH, B  Pa3BUTHUU  MEIUIMHBI,
o0ecreyeHn yCIOBUI YCIIEUTHOTO TPyAa U KOJIOTHYECKH KOM(MDOPTHON KU3HU
KaXKJI0T0 4JeHa 00111eCcTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: ITOHHUMAaHHUsS CYIIHOCTH METOJ0B
MO3HAHMS, UCIOJb3YEMbIX B  €CTECTBEHHBIX HAyKax, CIOCOOHOCTH
WCIIOJIB30BATh TOJy4YaeMble 3HAHUS [UJIS aHalnu3a W OOBSCHEHUS SBICHUMN
OKPYXAaIIEro MHUpPAa U MPOUCXOIAIIMX B HEM W3MEHEHUH, YMEHUS IEIaTh
00OCHOBaHHBIE 3aKITIOYCHHUS HA OCHOBE HAYUYHBIX (DAKTOB U HMMEIOUTUXCS
JAHHBIX C LEJIBIO MOJIYUYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XWMUYECKUE 3HAHUS IS
penieHus mpooieM B peasibHbIX KU3HEHHBIX CUTYAIIUsX;

HHTEpPECa K MMO3HAHUIO, UCCIIEN0BATEIbCKON AEATEIIbHOCTH;



TOTOBHOCTH M CIHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO U
caM000pa30BaHUIO, K AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHWUW IO XWMHUU B
COOTBETCTBHH C KU3HEHHBIMH IMIOTPEOHOCTSIMH;

UHTEpeca K  OCOOCHHOCTAM  TpyJda B  pas3auvHbIX  cdepax
podheCCUOHAIBHOM JIeATEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3yJbTaThl OCBOCHUS NPOrpaMMbl MO XUMHUU Ha
YPOBHE CpeJIHET0 00IIero 00pa3oBaHus BKIIOYAOT:

3HauYMMble Uil (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYaroOLIUXCs
MEKIUCIUTLITUHAPHBIC (MeXMpeaMeTHBIE) oO0lIIeHayYHbIe HOHSITHS,
OTpaXarollue IeJIOCTHOCTh HAyYHOW KapTHHBI MHUpPAa U CIEUU(PUKY METOIOB
MO3HAHMSI, HWCIOJL3YEMBIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEPrusi, SBJICHHUE, MPOIIECC, CUCTEeMa, HAy4yHbINM (DaKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOIIOJICHUE, H3MEpPECHUE,
AKCIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHbIC y4eOHbIe JENCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHbIE,  PETYJSTUBHBIE), oOecneunBaronye GoOpMHUpPOBaHUE
(yHKIMOHAIBHON TPAMOTHOCTH U COLIMATILHON KOMIIETEHIIUU 00YyUaloIInXCs;

CIIOCOOHOCTD o0y4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCaJIbHbIC
y4eOHbI€ IEHCTBUS B TO3HABATEILHON U COIUATBHOM MTPaKTHUKE.

MeranpeaMeTHbIE PE3YJbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMU TO3HABATENbHBIMH, KOMMYHUKATUBHBIMHU U  PETYJISTUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTeJbHbIC YHHBEpPCAJIbHbIC YUYeOHbIE 1eiCTBUA

1) 6a30Bble JIOTHYECKHE e CTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyalIM3UpPOBaTh Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENEIATh LEIU IEATEIIbHOCTH, 3aJaBas IlapaMeTpbl U KPUTEPUM HX
JNOCTW)KEHUS, COOTHOCUTH PE3YJbTaTbl JEATEIBHOCTH C IOCTaBJICHHBIMHU
LEIISAMU;

UCIIO/Ib30BaTh IIPU OCBOCHUU 3HAHUU NPUEMBI JIOTUYECKOTO MBILIICHHUS:
BBIJICIIATh XapaKTEPHBIC IPU3HAKU IIOHATUN U YCTAHABJIMBATh UX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSICHEHUS OTIIENbHBIX (DAKTOB
Y SIBIICHUM;



BBHIOUpATh OCHOBAaHUS M KPUTEPUM ISl KIAcCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIINIM;

YCTaHABJIMBATh MPUYMUHHO-CIICICTBEHHBIE CBSI3M MEXAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJCHUS (MHAYKTUBHBIC, IEAYKTUBHBIC, IO
aHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SABJICHUSX, POPMYTUPOBATH BBIBOJIbI U 3AKITIOUCHUS;

NPUMEHSITh B TPOIECCEe TO3HAHUA  HCIOJb3yeMble B  XHUMHH
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, NPeoOpa3oBBIBATH  MOJEIbHbBIE
MpeACTaBICHUS — XUMUYECKUI 3HaK (CUMBOJI) 2JIEMEHTa, XUMU4eckasi hopmyIia,
YpaBHEHHUE XUMHUYECKON PEaKIMu — MPU PEIICHUN YUECOHBIX TO3HABATEIbHBIX U
MPAKTUYECKUX 3aj7a4, IPUMEHSTh Ha3BaHHbIC MOJCIIbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XapAaKTEPHBIX MPU3HAKOB H3YYaE€MbIX BEIIECTB M XUMHUYECKUX
PEaAKLIUH.

2) 0a30BBIE HCCIIeI0BaTEIbCKHE TeHCTBHSA:

BJIJIETh OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUUYECKUX
peaKIui;

dbopMynupoBaTh IMEeNM M 3aJadyd  UCCIEAOBAHUS, UCIOJIb30BaTh
MOCTABJICHHBIE M CAMOCTOSATEIHLHO CHOPMYIUPOBAHHBIE BOMPOCH B KaueCTBE
WHCTPYMEHTA TIO3HAHUS U OCHOBBI IS (DOPMHUPOBAHUS THIIOTE3BI 1O TIPOBEPKE
NPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

BJIAJIETh HABBIKAMU CAMOCTOSITEJIbHOIO IUIAHHUPOBAHUS W IPOBEACHUSA
YUYEHMUYECKHX DKCIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUS HaOmoAaTh 3a
XOJIOM MpOLEecca, CaMOCTOSITENIBHO  IPOTHO3UPOBATh €ro  pe3ynbTar,
dbopmynupoBarb 000OILIEHUST W BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
Pe3yJbTaTOB UCCIEOBAHUS, COCTABIISITh 0OOCHOBAHHBINA OTUYET O MPOJIEIaHHON
pabore;

OpuUOOpeTaTh OMNbBIT YYEHUYECKOW MCCIEIOBATENbCKOM U MPOEKTHOU
JeSITEIbHOCTH, MPOSIBIATh CIIOCOOHOCTh UM TOTOBHOCTH K CaMOCTOSTEIBLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]lad, MPUMEHEHUIO Pa3TUYHBIX
METO/IOB MTO3HAHUS.

3) padorta ¢ unopmanmeii:

OpPUEHTUPOBAThCA B Pa3JIMYHBIX HUCTOYHUKAX HHPopManuu (Hay4dHO-
MOMYJISIpHAsl JIUTEpaTypa XMMHUYECKOTO COJIEpXkKaHUs, CIPABOYHBIE MOCOOUS,
pecypcel IHTepHETA), aHATM3UPOBAaTh HHPOPMAITHIO PA3TIMYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OlleHMBaTh €€  JOCTOBEPHOCTb U
HETPOTUBOPEUUBOCTD;



(dbopMyIMpPOBATH 3aMPOCHI U TPUMEHSTh Pa3IMUHbIEe METObI PU TIOUCKE U
orOope uH(OpMaAIMK, HEOOXOAUMOWM 17 BBINOJHEHUS YYEeOHBIX 3aaad
OIIPEIECIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MUCTOIB30BAaHUS WH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTHH 1 pa3NnYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMalbHYIO (OpMYy NpenCTaBICHUS
uH(popmanuu (cxemsl, rpauKu, T1arpaMMbl, TAOIULbI, PUCYHKU U IPYTHUE);

HCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpEACTBAa IpU paboTe ¢
XUMHYECKOW HH(OpMAIMe: NPUMEHATh MEXKMIpPeAMETHbIE ((PU3NUYECKHEe WU
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00OpeBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KoMmyHnKkaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe JeHCTBUS:

3a1aBaTb BOIIPOCHKHI I10 CYHICCTBY O6CY}K,ZIaeMOﬁ TCMBI B XO0AC AuUaJiora
U/WIn AUCKYCCHUH, BBICKA3bIBATb UCH, q)OpMy.III/IpOBaTB CBOH IIPCHIIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHU A HpCI[J'IO)KGHHOfI 3aJa4u,

BBICTYNATh C MPE3EHTAUUEN PE3yJbTaTOB MMO3HABATEILHON JEATEIIbHOCTH,
NOJIyYEHHBIX CAaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPH
BBITIOJITHEHUHA XUMHUYECKOTO HKCIIEPUMEHTa, MPaKTUYECKOH padoThl 10
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3aldid y4eOHOTO MPOEKTa,
U (opmyIupoBaTh BBIBOABI IO pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUIMA
myTEM COTJIACOBAaHMS MO3UIIUM B X0/1€ 0OCYKICHUSI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe YHMBeEpCaJIbHbIEe YUeOHbIE 1eiiCTBUS:

CaMOCTOATENFHO IUIAHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
JeSITENIbHOCTh, Ompenensiss e€ Meld W 3a7add, KOHTPOJIMPOBATh U IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATHh MpEIaraeMblii aJrOpPUTM JCHCTBUN TpU
BBITIOJIHEHUHM YYE€OHBIX W HCCIIEIOBATEIbCKUX 3a]ad, BbIOMpaTh HamOolee
b dexTuBHBIN CcOCO0 WX penieHus ¢ y4€TOM TMOJYyYEeHHsS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIICCTBIIATE CAMOKOHTPOJIb ACATCIBHOCTH HAa OCHOBC CaMOdHaIM3a U
CaMOOLICHKH.



IHNPEAMETHBIE PE3YJIbTATHBI

[IpeameTHBIC pe3yibTaThl OCBOCHHS TPOTPAaMMBI [0 XUMHH Ha
yriIyOJIEHHOM YpPOBHE Ha YPOBHE CpeHEro o01iero oOpa3oBaHUs BKIIOYAIOT
cneruuyecKkre 1 y9eOHOTO IpeIMeTa « XMMHUsD HayYHbIC 3HAHUS, YMCHUS U
CIIOCOOBI ICHCTBHIA 110 OCBOCHHIO, MHTEPIPETAIIMN U TTPEOOpPa30BaHUIO 3HAHUH,
BU/IbI ICATEILHOCTH I10 TOJYYCHHIO HOBOTO 3HAHUS W NMPUMEHEHUIO 3HAHUHN B
Pa3IUYHBIX YYEOHBIX CUTYAIUAX, @ TAK)KE B PEAIbHBIX JKU3HEHHBIX CUTYyaITUsX,
CBSA3aHHBIX C XMMHEW. B mporpamme mo XUMHUU TIPEIMETHBIE PE3YyJIbTAThI
MIPEICTABIICHBI IO TO/IaM U3YUYCHHUS.

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OpraHudeckas XuMUS
OTpaXkaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: O MECTE U 3HAUYEHUU OPTraHUYECKOU
XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€ pOoJii B 00€CIIEUeHUH YCTONYHBOTO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUH MTPOOJIEM IKOJIOTHYECKON, SIHEPreTUUECKOM
M THIIEBOM O€30MacHOCTH, B Pa3BUTUM MEIULIMHBI, CO3JaHUU HOBBIX
MaTepuagoB, HOBBIX HCTOYHHMKOB JHEPTUHM, B OOECIEUYCHUH PalMOHATBLHOIO
MIPUPOJIOTIOIB30BaHusI, B (DOPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpbl
YeJIOBeKa, a TakXKe HKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3JI0POBBIO U IPUPOIHOM CPEAE;

BIIQJICHUE CHUCTEMOM XWMHMUYECKHUX 3HAHUW, KOTOpas BKIIIOYACT:
OCHOBOIOJIATalOIINE TMOHATUS — XUMHUYECKUWA DIIEMEHT, aToM, SJIpo U
AJNIEKTPOHHAsE 00O0JI0YKa aToma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHHSI aToMa, THOpHUIM3AINs aTOMHBIX OpOWTAJICH, WOH,
MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMHUYECKasi CBsI3b, MOJb, MOJSPHAs Macca, MOJSPHBIA OOBEM, YIIIEPOTHBIN
ckeneT, (YHKIMOHAIbHAS TPYIA, paauKal, CTPYKTypHbIE (HOPMYJIBI
(pa3BEépHYTHIE, COKpaAlIEHHbIE, CKEJETHbIE), H30MEpHUsl CTPYKTypHas U
MPOCTPAHCTBEHHAs (T€OMETPUYECKAs], ONITHYECKAs ), U30MEPbI, TOMOJIOTUYECKUI
psll, TOMOJIOTH, YIJIEBOJIOPO/IbI, KUCIOPOA- U a30TCOAEPKAIINEe OpPraHuYeCKUe
COEIMHEHHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COEIMHEHHUs; TEOpUHU, 3aKOHBI (mepuoguyeckuii 3akoH [[. WM. MeHnneneena,
TEOPUs CTPOCHUS OpraHndeckux BeectB A. M. ByTiiepoBa, 3aK0OH COXpaHEHUS
MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NP XUMHYECKUX
peaKusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUSI, JIeKAIIUE B OCHOBE MOHUMAHUSI NPUYUHHOCTU U
CUCTEMHOCTH XUMHMYECKUX SIBJIICHUM; TIPEACTABICHUS O MEXaHU3Max



XUMHYECKUX peaKuuit, TEPMOIMHAMHUYECKHUX " KMHETHUYECKHUX
3aKOHOMEPHOCTSAX KX IMPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB WM TPYIII
aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U M€30MEPHBIN 3P(HEeKThl, OpUSHTAHTHI | U
Il pona); dakrosoruueckue CBEJAEHUS O CBOMCTBAX, COCTABE, IMOJYYECHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEWILIMX OPraHUYeCKUX BEIIECTB B OBITY U
MPAKTUYECKON NIESITEIbHOCTU 4YeJIOBeKa, OOUIMX HAYYHBIX MPUHIUIAX
XUMHUYECKOTO0  MPOM3BOACTBA (Ha TMpUMepe MPOU3BOJCTBA METAHOJIA,
nepepaboTku HeDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBIISATH XapaKTEPHbIC MPU3HAKU MMOHSITHUH,
YCTaHABJIMBATh WX B3aHMMOCBS3b, HCIOJB30BATh COOTBETCTBYIOIIME IOHATHS
IIPU ONIMCAHUM COCTABA, CTPOCHHUS U CBOWCTB OPraHUYECKUX COEIUHEHNN;

c(hOpMUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JJISI COCTABIICHUS! MOJIEKYJIIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTBIX, COKpPALIEHHBIX M CKEJIETHbIX) (HOpMyT
OpPraHWYECKHUX BEILECTB;

COCTaBJISATh YPABHEHUSI XUMHUYECKNX PEAKIIMM U PACKPBIBATh UX CYLIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUMH IOCPEICTBOM  COCTaBJICHUSA
ANIEKTPOHHOTO OallaHca ATUX pEaKluid, PEeaKIuii MOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHUI;

W3rOTABJIMBATh  MOJEIM  MOJEKYJ  OpPraHMYECKHX  BELIECTB IS
WJUTIOCTPALMU UX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOECHUSI;

c(OpMUPOBAHHOCTb YMEHUM: YCTaHaBJIUBATh IIPUHAJIEKHOCTD
VU3YYEHHBIX OpPraHMYECKUX BELIECTB [0 HX COCTaBy U CTPOCHUIO K
onpene€HHOMY KJIacCy/Tpynre COeIMHEHHM, JaBaTh WM Ha3BaHUA II0
cucrematuiyeckod HomeHknarype (IUPAC) W TIpUBOIUTH TPUBHAJIBHBIC
Ha3BaHUS JJISI OTACJbHBIX MPEICTABUTENECH OPraHUYECKUX BELIECTB (ITHIIEH,
alleTWJICH, TOJIyOJ, TJHWIEPUH, OJTWIEHTJIUKONb, (GeHon, QopMaIbIeTu/,
aleTaIbAEI U, alleTOH, MypaBbUHasl KUCJI0TA, YKCYCHAsl KMUCIIOTa, CTEAPUHOBAS,
OJIEMHOBASI, MAJIbLMUTUHOBASI KUCJIOTHI, TJIUIMH, aJlaHUH, MajlbTo3a, (QPyKTO3a,
aAHWJIVH, TUBUHWJI, U30IIPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

c(OpPMHUPOBAHHOCTh YMEHHMsI OMNpPEAENsATh BUJ XUMHUYECKOW CBSI3M B
OpraHUYeCKUX COEIUHEHMSIX (KOBAJIEHTHAasi W HMOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS NPUMEHSTh MOJIOKEHUS TEOPUH CTPOEHUS
opranudeckux BemecTB A. M. bymiepoBa st 0ObSICHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTABA U CTPOEHUS;

chOpPMUPOBAHHOCTh YMEHUW  XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3nUecKre U XUMUYCCKUE CBOWCTBA TUIMUYHBIX MPEIACTABUTEIICH Pa3IMIHBIX



KJIACCOB ~ OPraHMYECKHUX BEIECTB: aJKaHOB, IMKJIOAJKAHOB, AaJIKCHOB,
aJIKaJIMeHOB, AJIKHHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AJIbJACTUJIOB,
KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOXHBIX 3(UPOB, KUPOB,
HUTPOCOECANHEHUN U aMUHOB, aMUHOKHUCIIOT, O€JIKOB, yTII€BOJOB (MOHO-, IU- U
MOJIMCaXapyuoB), WUIIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXJIy HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIMH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (pOpMYI;

c(hOpMHUPOBAHHOCTh YMEHUS TMOATBEPKIATh HAa KOHKPETHBIX MPHUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CITIOCOOHOCTH OPTaHUYECKUX COSAMHEHUN
OT KPAaTHOCTU W TUIA KOBAJIECHTHOM CBSI3U (G- U TM-CBSI3U), B3AUMHOI'O BIIUSIHUS
aTOMOB U TPYIIIT aTOMOB B MOJIEKYJ1aX;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEpU30BaATh VUCTOYHUKH
yTIEBOAOPOJHOTO ChIpbsl (HE(Th, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro
nepepaboTKH U MPAKTUYECKOE TPUMEHEHUE TIPOAYKTOB MEepepadOTKU;

c(hOpMHUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/IaX  TO3HaHUS —  HAONIOJCHWUHW, W3MEPEHUHU, MOJICIUPOBAHNUH,
AKCIIEPUMEHTE (PEATTbHOM U MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

cOPMUPOBAHHOCTh ~ YMEHMSI  NPUMEHSATH  OCHOBHBIE  OIEpaluu
MBICJIUTEILHON JEATeIbHOCTH — aHAJIM3 U CHHTE3, CpaBHEHHE, 00O0OIICHUE,
CUCTEMATHU3alIMIO, BBIABICHUE MPUYMHHO-CIEICTBEHHBIX CBsi3eéM — s
U3YYEHUS CBOMCTB BELIECTB U XUMUYECKUX PEaKIUN;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBIISATH B3AMMOCBSI3b XUMUYECKUX 3HAHUN
C TOHATUSIMH U TPEJICTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
71t 00JIee OCO3HAHHOTO MOHUMAHMSI CYITHOCTH MAaT€pUaIbHOTO €AMHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS TI0 OPraHUYECKOW XMUMHHU JJi1 OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

c(hOpPMHUPOBAHHOCTh yMEHHUI: TMPOBOAUTH PACUYETHl MO XUMHUYECKUM
dbopMynaM ¥ ypaBHEHHSIM XHMHYECKHUX pEaKlIUid C MCHOJIb30BaHUEM
¢usnueckux BenuyuMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA),
XapaKTepU3yIOUIMX BEIIECTBA C KOJHWYECTBEHHON CTOPOHBL: PaCYEThl IO
HaXOXICHUI0 XMMHYECKOW (OpMyJibl BEIIeCTBAa MO W3BECTHBIM MAaCCOBBIM
JOJIIM ~ XMMHMYECKHX  DBJIEMEHTOB, IPOAYKTaM  CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB,;

cOpPMUPOBAHHOCTh YMEHHMH: NPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh C MO3UIUN IKOJOTHUECKON OE30MaCHOCTU MOCIEACTBUS OBITOBON U
MIPOU3BOJICTBEHHON JEATEILHOCTH 4YeJOBEKa, CBS3aHHOM C MepepadoTKOM
BEILIECTB, MKCIOJIb30BaTh TMOJYYCHHBIC 3HAHUS [UJIi TPUHATUS TPaMOTHBIX
pelieHuii mpooJieM B CUTyallUsIX, CBSI3aHHBIX C XUMUEH;



c(hOpPMUPOBAHHOCTh YMEHUIN: CAMOCTOSITEILHO TIJIAHUPOBATH U MTPOBOAUTH
XUMUYECKUIN JKCMEPUMEHT (TOJIydYeHHE W M3YYEHUE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAUYECTBEHHBIE PEAKIHUH YIJIIEBOAOPOJOB PA3JIMYHBIX KIIACCOB M
KHUCJIOPOJICOIEPKAIIMNX OPraHUYECKUX BEILECTB, PEIICHUE IKCIIEPUMEHTAIBHBIX
3a/1a4 MO PaClO3HABAaHUIO OPraHMYECKUX BEIIECTB) C COOJIOJICHUEM MPaBUII
0e3omacHOro OoOpallleHHs] C BEIIECTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopmynupoBaTh 1EAb HUCCIEAOBAHUS, MNPEACTABIATh B paziIvMuHONl (Qopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHAJIM3UPOBATH U OLIEHUBATH UX I0CTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMECHHUIA:

coOMI01aTh TIPAaBUIIA SKOJIOTUYECKH 11eTIECO00PA3HOTO MOBEICHUS B OBITY
U TPYAOBOW JESATEIBHOCTH B LEIAX COXPAHEHUS CBOETO  3J0POBbS,
OKPY’KaroIIEH MPUPOTHON CPEIBI U JOCTHKEHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOTO JEUCTBHUS HA >KUBBIE OpPraHU3MBbI
ONPEICIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbIci noka3arens [1JIK;

aHATM3UPOBAThH 11EJIECO00PA3HOCTh TPUMEHEHHUSI OPTAaHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOIICHUS PUCK-TIOIh3a;

c(hOpPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIISITH IIE€JICHANIPABICHHBIA MOUCK
XUMHUYECKOW WHGOpPMAIMU B PA3IMYHBIX HMCTOYHHMKAX (Hay4yHas U y4eOHO-
Hay4yHas JIUTepaTypa, CpeJCTBa MaccoBOil nH(popMmaiuu, MaTepHeT u npyrue),
KPUTHUYECKH aHATU3UPOBATh XMMUYECKYI0 HH(pOpMaIuio, nepepadbaTbiBaTh €€ 1
UCIIOJIb30BaTh B COOTBETCTBUU C IMOCTABJIEHHON y4eOHOM 3a1aueii.

11 KVIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHS Kypca «OOImas u HeopraHuueckas
XUMUSD» OTPAXKaoT:

c(hOpPMHUPOBAHHOCTh TPEJICTABICHUNA: O MaTepUaIbLHOM EIWHCTBE MUPA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBIICHUM MPUPOJIbI, O MECTE U 3HAYECHUU
XUMHUH B CUCTEME €CTECTBCHHBIX HAyK M €€ POJI B 00ECTICUCHUH YCTONYHBOTO
pPa3BUTHS, B PEIICHUU TPOOJIEM DKOJIOTHYECKOM, YHEPreTUYECKON U THUIIEBON
0€30MacHOCTH, B PAa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHAIIOB, HOBBIX
MCTOYHHUKOB HEPTUH, B 00ECTICUCHUH PAIMOHAIBHOTO MPUPOJIONIOJIb30BAHUS, B
bOopMHpPOBAaHUM MHPOBO33PECHUS] M OOIIEH KyJIbTYphl UYENOBEKa, a TaKkKe
AKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MPUPOHOM
cpene;

BJIQJICHUE CUCTEMOM XHWMHMYECKHX 3HAHUM, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAlOIINE TIOHATUS — XMMHUYECKHI 3JIEMEHT, aToM, SApO aroma,
U30TOMbI, JJIEKTPOHHAs 000Jl0uka aToma, S-, p-, d-aToMHBIE OpOUTamH,
OCHOBHOE€ U BO30YXKJAEHHOE COCTOSIHUSI aroMa, THOpUIM3aIis aTOMHBIX
opOuTanei, UOH, MOJIEKYJia, BaJCHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTEIICHb



OKHUCJICHHS, XUMHYECKass CBS3b (KOBaJEHTHAs, WOHHAs, METaJJIMYecKas,
BOJOPOJIHASI), KpUCTAJUIMYECKasi pElIETKa, XUMHYECKas peakuus, pacTBOp,
ANEKTPOJIUTHI, HEAIEKTPOJIMTBI, AJIEKTPOJIUTHYECKAs JUCCOLMALNS, CTEIEHb
JUCCOLMALMY, BOJOPOAHBIM IOKa3aTelb, OKHUCIHUTENb, BOCCTAHOBUTEID,
TerIoBOM 3(P(PEKT XMMHYECKOW peaklUuH, CKOPOCTh XUMHUYECKON peaklMH,
XUMHYECKOE DPABHOBECUE; TEOPUM U 3aKOHBI (TEOpHUsl BJIEKTPOJUTUYECKON
aucconuannu, nepuoandecknii 3akon .M. MenaeneeBa, 3aKOH COXpaHEHUS
MaccChl BEUIECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS SJHEPTUN IIPU XUMUYECKUX
peakuusax, 3aKOH MOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH JEHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XMMHUHU, MUPOBO33PEHUECKHAE 3HAHUSA,
JeXalye B OCHOBE ITOHMMAHMS NPUYMHHOCTH M CUCTEMHOCTH XHMHMYECKHUX
SBJICHUN; COBPEMEHHBIE IIPEICTABICHHUS O CTPOCHMM BEIIECTBA HA aTOMHOM,
MOHHO-MOJIEKYJIIPHOM W HAaJIMOJIEKYJSIPHOM YPOBHSX; NPEACTABICHUSA O
MEXaHU3MaX XHUMHUYECKHX PEaKLUHi, TEPMOJMHAMUYECKHX W KHHETUYECKUX
3aKOHOMEPHOCTAX MX NPOTEKaHUs, O XMMHUYECKOM PABHOBECHM, PACTBOPAX U
JHUCIIEPCHBIX cHcTeMax; (aKTOJIOTMYECKHUE CBEJIEHHS O CBOMCTBaX, COCTaBe,
MOJyYeHUHM U O€30IacHOM HCHOJIb30BaHUM BAXKHEHIIMX HEOPTaHWYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM JEATEIBHOCTH YEJIOBEKa, OOUIMX HayYHBIX
OPUHIMIIAX XMMUYECKOTO ITPOU3BOCTBA;

c(OPMUPOBAHHOCTh YMEHUM: BBISABIATh XapaKTEPHbIE IPU3HAKU TOHATHUH,
YCTaHABJIMBATh HMX B3aWMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS
[P ONMCAHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALCHUN;

c(OPMUPOBAHHOCTh YMEHUS UCIOJb30BaTh XUMUUYECKYI0 CUMBOJIUKY JJIs
coctaBiieHUuss (OpMyJl BEIECTB W YpPAaBHEHHH XUMUYECKHUX PpPEAKIUH,
cucTeMaTu4eckyro HoMeHkiatypy (IUPAC) u TpuBHabHBICE Ha3BaHUS
OTJIEJIbHBIX BEUIECTB;

c(OPMUPOBAHHOCTb YMEHHS ONpPEIENSTh BAJIEHTHOCTh U  CTENEHb
OKHCJIEHUS XMMHUYECKHX 3JIEMEHTOB B COEIMHEHUSX, BUJ XMMHUYECKOU CBSA3U
(xoBasieHTHasi, MOHHAs, METAJIMYECKas, BOJOPOAHAs), TUIl KPUCTAILITMYECKOM
PELIETKM KOHKPETHOI'O BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBSACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT
BHUJIAa XMMHYECKOW CBSI3M U THUMNA KPUCTALNIMYECKON PEIIETKH, OOMEHHBIN U
JOHOPHO-aKLENTOPHBIA MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3U;

c(OPMUPOBAHHOCTh YMEHHI: KJIACCU(UIMPOBATH: HEOPraHUYECKUE
BEILIECTBA II0 MX COCTAaBY, XMMHMYECKUE PEAKLIUH O Pa3JINYHBIM NpPHU3HAKAM
(uucily M COCTaBy pearupyrolux BEIIECTB, TEMJIOBOMY 3(P(PEKTy peaxiuw,
U3MEHEHHUIO CTEMEHEH OKHUCICHHUS DJIEMEHTOB, OOpPaTHUMOCTH, YYacTHIO



KaTtajau3aropa U APYrHe); CaMOCTOATEIbHO BHIOMPATh OCHOBAHUS M KPUTEPUHU
IUTSL KITaCCU(PUKAIIMU U3yYaeMbIX BEILIECTB U XUMHUYECKUX PEAKIUI;

c(hOpMHPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI NEPUOAUYECKOTO 3aKOHA
JA. W. MeHnneneeBa U IEMOHCTPUPOBATbL €0  CHUCTEMATU3ZUPYIOLLYIO,
OOBSCHUTEIBHYIO U IPOTHOCTUYECKYIO (QYHKINU;

c(OpMHUPOBAHHOCTh YMEHMI: XapaKTE€pU30BaTh 3IIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XHMMMYECKHX DJIEMEHTOB NEPBOrO—YETBEPTOIO IEPUOIOB
Ileppognueckon  cucrembl .M. MeHnneneeBa, WCHONB3yslT  NOHATHUSA
«3HEPreTUYECKUE YPOBHMY», «IHEPreTUYECKHUE TIOYPOBHIN», «S-, P-, d-aTOMHBIE
opouTanm», «OCHOBHOE U BO30YXJIEHHOE SHEPreTHUECKUE COCTOSHHUS aTOMay;
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX
coeqMHeHurd no nepuogam u rpymmnam Ilepuoamueckoin cucremsr [, .
MeHnpneneeBa, BAJEHTHBIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB HAa OCHOBE
CTPOEHHUS UX AJIEKTPOHHBIX 000JIOUEK;

cOpPMUPOBAHHOCTh YMEHHUH: XapaKTepHu3oBaTh (OMMCHIBATH) 0OIIME
XUMUYECKHE CBOWCTBA BEUIECTB  PA3JIMYHBIX KJIACCOB, ITOATBEPXKAATH
CYILIECTBOBAHUE I'€HETUUYECKOW CBSI3M MEKJy HEOPIraHUYECKUMM BEIIECTBAMMU C
ITIOMOIIBIO YPABHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKLINAN;

C(OPMUPOBAHHOCTh YMEHMSI PACKPBIBATh CYIIHOCTb: OKHCIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIHUN IIOCPEACTBOM COCTABJIEHUS DIJIEKTPOHHOIO
OallaHca 3TUX peaKkIMi; peakIil MOHHOro OOMEeHa MyTEM COCTaBIEHUS HX
IIOJIHBIX U COKPAIEHHBIX MOHHBIX YPABHEHUM; PEAKLMU TMAPOJIN3A; PEaKLUN
KOMIUIEKcooOpa3oBanusi (Ha TpUMEPE THUIPOKCOKOMIUIEKCOB ILIMHKA U
ANIOMUHUA);

c(OPMHUPOBAHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHAYECKUX PEAKIMUMI C YUYETOM HUX DHEPreTHUUECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUsI CKOPOCTH XUMHUUYECKOM PEAKLUU B 3aBUCUMOCTU OT PaA3JIMYHBIX
(GakTopoB, a TakKe XapakTep CMENICHUS XUMHUYECKOTrO pPaBHOBECHUS O]
BJIMSIHMEM BHEIHUX Bo3nercTBuid (mpuniui Jle [latense);

c(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BATh XUMHUYECKHE pEaAKIIHH,
JeXalye B OCHOBE IPOMBIIIJIEHHOIO MOJYYEHHsI CEPHOM KUCIOThI, aMMHAKa,
oOlIMe HayyHble MNPUHLMIBI XUMUYECKUX MPOU3BOJICTB; I€J1€CO00pPa3HOCTh
IIPUMEHEHUS] HEOPTaHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOUKHU
3pEHHsI COOTHOLIEHMS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTH BIIAJICHUSI CHUCTEMON 3HAHUN O METOJaX HAyYHOTO
IIO3HAHUS SIBJIEHUU MNpUPOJbl — HAOIIOJEHUE, U3MEPEHUE, MOIECIHPOBAHUE,
DKCIIEPUMEHT (pEaJIbHBbIA W MBICIEHHBIN), HCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHMs IPUMEHATb OTH 3HAHUA TIPU  DKCIEPUMEHTAIBHOM



WCCJICIOBAHUH BEIIECTB M ISl OOBSICHCHHS] XUMUYCCKUX SBIICHUN, UMEIOITUX
MECTO B MPHUPOJIE, MPAKTUIECKON JESATEIbHOCTH YeJIOBEKa M B TIOBCEIHEBHOM
KU3HU;

c(hOpPMHPOBAHHOCTh YMCHHSI BBISBIIATh B3aUMOCBS3b XUMHUUYECKHX 3HAHUU
C TIOHATHUSMH W TIPEACTABIICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
11 60JIee OCO3HAHHOTO TOHUMAaHUSI MaTePUATBHOTO €IMHCTBA MHPA;

c(OPMHUPOBAHHOCTh YMEHHS MPOBOAUTH PACUYETHI: C HCHOIB30BAaHUEM
MOHATUN «MaccoBasi 07 BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIIEHTPALIHS;
Macchl BeIeCTBa WM 00BbEMa rasa Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIIUH BEIIECTB; TEIJIOBOTO
saddekra peakiuu; 3HAYCHUS BOJOPOJIHOTO TOKA3aTelsl PacTBOPOB KHUCIOT H
HIeJIOYei C W3BECTHOM CTEMEHBIO JAMCCOIMAINK;, Macchl (00BbEMa, KOIMYEeCTBa
BEIIECTBA) MPOIYKTa PEaKIMH, €CIH OJHO U3 MCXOIHBIX BEUIECTB JAHO B BHJIE
pacTBOpa C OMNPENEIEHHOM MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA WU
JaHO B H30bITKE (MMEET NPHUMECH); [OJIM BbIXOJA MPOAYKTa pPEaKIUU;
00BEMHBIX OTHOIICHHI T'a30B;

c(OpPMUPOBAHHOCTh YMEHUN: CAMOCTOSITENILHO TUIAHUPOBATh U MPOBOJIUTH
XUMUYECKUI  SKCIEPUMEHT (MPOBEICHUE PEaKUUid HOHHOIO OOMEHa,
MOJTBEP)KJICHUE  KAueCTBEHHOTO  COCTaBa  HEOPraHUYECKUX  BEILECTB,
OIIpe/ieNIEHNE CPe/ibl PaCTBOPOB BEIIECTB C MOMOIIBI0 HHIAWKATOPOB, U3yUeHHUE
BIIUSIHUSL PA3IMYHBIX (DaKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIUH, PEIICHHUE
AKCIIEPUMEHTANBHBIX 3adad 1o TeMam «Mertamibey u «Hemeramis») c
coOmro/ieHneM TmpaBuil  0€30MacHOro  OoOpaileHHus C  BEIIeCTBAMU |
nabopaTopHbiM  000pyJOBaHHEM, (QOPMYJIHPOBATH IEIb  HCCIEIOBAHUS,
NPEJICTABIATh B PA3IMYHON (opMe pe3ysIbTaThl HIKCIIEPUMEHTA, aHATU3UPOBATh
Y OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOPMHPOBAHHOCTh,  YMEHHM: COONIIOMAaTh TpaBWja  IMOJIH30BAHUS
XUMHYECKOW TMOCy0oH W JabopaTOpHBIM 00OpyJ0oBaHUEM, OOpaIieHus ¢
BEII[ECTBAMHU B COOTBETCTBUH C MHCTPYKIIUSIMH 110 BHITIOJTHEHUIO JTA00OPAaTOPHBIX
XUMHUYECKHUX OIBITOB, IKOJIOTUYECKU 1€JIeCO00pa3HOro MOBEJACHUS B OBITY U
TPYJOBOH NEATEIBHOCTH B LEJSIX COXPAHEHUS! CBOETO 3/10POBbs, OKpY KaroIen
NPUPOJHON Cpelbl U JOCTKEHUsT €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABATh
OMACHOCTh TOKCHUYECKOTO JIEUCTBHSI HAa KUBBIE OPTaHU3MBbI OINpEaeIEHHBIX
HEOpPraHWYECKUX BEIIEeCTB, MOHUMas cMbIch nmokazatens [1/1K;

c(OpPMUPOBAHHOCTh YMEHHIl: OCYLIECTBIATH II€JIEHANIPABICHHBIM MOMCK
XUMHUYECKOW WHGOPMAIMM B PAa3IMYHBIX HCTOYHHMKAX (HayyHas U y4eOHO-
Hay4YHas JUTepaTypa, CpencTBa MaccoBor mHbopmanuu, HTEpHET U Ipyrue),



KPUTUYECKHU aHAJIU3UPOBATh XUMHUYECKYIO0 HH(pOpMaIIUIO, IepepadaThiBaTh €€ 1
WCIOJB30BaTh B  COOTBETCTBUM C TIOCTaBJIECHHOM YyueOHOW 3amadeil.
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

5 [IpupoaHble HICTOUHUKHI bubmmorexa LIOK
4' YIJIEBOAOPOAOB U UX 4 https://m.edsoo.ru/d69d1
nepepaboTka 650
bu6morexa [JOK
2. l"anorennpon3BoiHbIE
4 https://m.edsoo.ru/d69df
5 YIIIEBOIOPOI0B
650
Hroro no pazneny 35
Paznen 3. Kucisiopojacoaep:kainiue oprannyeckue coeiMHeHUs
3 but6mmoreka [JOK
1' Crnuptel. @eHon 11 https://m.edsoo.ru/d69df
650
KapOonunbHbIE COCTUHEHMUS:
but6mmoreka [JOK
3. aNbJIETUABl U KETOHBI.
21 https://m.edsoo.ru/d69df
2 KapOoHOBBIE KHCITOTHI. 650
Cnoxnbie dupsbl. Kupsr -
3 bu6mmoreka [JOK
3' Vriesoast 9 https://m.edsoo.ru/d69df
650
Hroro no pazneny 41
Pa3nen 4. A3oTcoiep:kaiine OpraHu4ecKue coeuHeHust
but6mmoreka [JOK

AMUHBI. AMUHOKHUCIIOTEL.
1 benkn

12

https://m.edsoo.ru/d69df]

630

Hroro no pasacity

12



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

Paszgen 5. BLICOKOMOJIeKyJIﬂpHLIe COCIMHCHUHA

bu6moreka [JOK
5. BricokoMoneKysipHbIe
6 https://m.edsoo.ru/d69df
1 COEIMHEHUS
650
Hroro no pa3zneny 6
OBUIEE KOJIMYECTBO YACOB 102

[10 ITPOI'PAMME



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

11 KJIACC

Ne KoanuectBo yacoB
DJIEeKTPOHHbIE
HaumeHoBaHue
(uudpossbie)
I | pa3aejoB u TeM Kontpoubusl | IIpakTHyeckn
Bcero o0pa3oBaTejbHbIE
/ NporpamMmsblI e padoThl e padoThl
pecypcsl
n
Pazgea 1. Teoperuyeckue 0CHOBbI XMMHUM
Crtpoenue aToma.
[Tepuonuueckuii
3aKOH U but6mmoreka [JOK
1.1 | Ilepuonnueckas 9 https://m.edsoo.ru/2dd57f2
CHUCTEeMa XUMHYECKHUX 4
anemenToB /1. H.
Meunpeneesa
CrtpoeHue BeliecTna. bu6mmoreka [IOK
1.2 | Mmnoroobpazue 11 1 https://m.edsoo.ru/2dd57f2
BEILIECTB 4
but6mmoreka [JOK
XumMuyeckue
1.3 19 1 3 https://m.edsoo.ru/2dd57f2
peakiumn
4
Hroro no pazneny 39

Pasnen 2. Heoprannyeckass Xumus



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

bubmunorexa [JOK

I[TPOTPAMME

2.1 | Hemeraminl 31 https://m.edsoo.ru/2dd57f2
4
bu6moreka [JOK
2.2 | Meraibl 23 https://m.edsoo.ru/2dd57{2
4
Hroro no pazneny 54
Pa3pen 3. Xumus u ;Ku3Hb
MeToabl TO3HAHUS B but6mmoreka [JOK
3.1 XUMHU. XUMUS A 9 https://m.edsoo.ru/2dd57f2
JKU3Hb 4
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
YACOB IIO 102



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
N KoJuunyecTBO 4acoB
i DJIEeKTPOHHbIE
ara
I Kontpoanr | IIpaktHyec undposbie
Tema ypoka H3yYeH
/ Bcero Hble Kue st odpa3oBaTeb
I padoTbl padoThI Hble pecypchbl
[Ipeamer u 3HaueHME
. bubanoreka
OpraHUYECKON XUMHH, OK
MPEACTABIIEHUE O 1 1
https://m.edsoo.r
MHOT'000pa3uu OPraHnYeCKUX
. u/3686e6f5
COEIMHEHUI
DJIEKTPOHHOE CTPOEHUE aTOMa
buGnuoreka
yraepoaa (0CHOBHOE U 1OK
BO30YXIEHHOE COCTOSIHUS). 1

BanenTHble BO3MOXKHOCTHU
aToMa yriepoJa

https://m.edsoo.r

u/Oce6fd4c



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c

XHUMHYECKas CBSI3b B
OpPraHUYECKUX COCTUHEHUSIX.
MexaHn3mbl 00pa30BaHUs
KOBaJIEHTHOM CBSI3U, CLIOCOOBI
pas3psiBa CBs3EH

Bubnmorexa
[HOK
https://m.edsoo.r

u/8d39f5c8

Teopus cTpoenust
OpraHNYeCKUX COEAMHEHUM A.
M. Bytneposa

Bubnmorexa
HOK
https://m.edsoo.r

u/9e595cb8

Buer nzoMepun: cTpyKTypHas,
MPOCTPAHCTBEHHAS.
DOnexkTpoHHBIE 3()PEKTHI B
MOJIEKYJIaX OpraHuYeCcKuX
COCTUHEHUN

bubnnoreka
HOK
https://m.edsoo.r

u/b0e61661

[IpencraBnenue o
KJ1accupuKanum u
cHCTEeMaTU4YecKas
HoMeHKJIatypa (IUPAC)
OpPraHMYECKUX BEIIECTB

bubnuoreka
[HOK
https://m.edsoo.r

u/c212dd21

Knaccudukanus peakiuii B
OpraHUYeCKON XUMHUHU

bubnuoreka
[HOK
https://m.edsoo.r

u/ba5706aa



https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa

CucreMarusanus 1 00001menne
3HAHUI IO TEME

Bubnnoreka
[HOK
https://m.edsoo.r

u/87a37cab

AJIKaHBI: TOMOJIOTUYECKHUH PsI,
obmas hopmysa, HOMEHKIIATypa
Y U30MepHs, DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

Bubnmorexa
[HOK
https://m.edsoo.r

u/25a14636

(DI/ISI/I‘-IGCKI/IG U XUMHUYCCKUC
CBOMCTBA AJIKAHOB

bubnunoreka
[HOK
https://m.edsoo.r

u/3137711c

HaxoxxneHue ajkaHoB B
npupoje. CriocoObl MoTyYeHUs
Y IPUMEHEHHNE AIKAaHOB

bubnnoreka
HOK
https://m.edsoo.r

u/259b0a5b

[{uxtoankaHsl: oOmast
dopMyna, HOMEHKJIATypa U
HU30MepHsi, 0COOCHHOCTH
CTPOCHHSI 1 XUMHUYECKHX
CBOWCTB, CLIOCOOBI MOJTyUeHHS U
NpUMCHEHHE

bubnuoreka
HOK
https://m.edsoo.r

u/156730d2



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

Pemenne pacu€rHbIxX 3a/1a4 Ha
OIpEIETICHUE MOJIEKYJIIIPHOU
(hopMyIIBI OPTaHUYECKOTO
BEIIECTBA [0 MACCOBBIM J0JISIM
aTOMOB 3JIEMEHTOB, BXO/ISAIINX B
ero cocraB. CucreMaTusanus u
000011IeHNE 3HAHUI 10 TEME

Bubnunorexa
[HOK
https://m.edsoo.r

u/bf84d8eb

AJIKEHBI: TOMOJIOTUYECKUH psI,
obmas popmya,
HOMEHKJIATypa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE
Monekyn. CTpyKTypHas ¥ Luc-
TpaHC-U30MEPHUsI ATKEHOB

bubnnoreka
HOK
https://m.edsoo.r

u/273b0ale

Dusnyeckue U XUMAYECKHE
cBolicTBa ankeHoB. [IpaBuiio
MapkoBHHKOBA

bubnuoreka
HOK
https://m.edsoo.r

u/21069ccd

Crioco0sI osTyueHus 1
MIPUMEHEHHE aJIKEHOB

Bbubnuoreka
HOK
https://m.edsoo.r

u/665dc058



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

[IpaxTrueckas padora Ne 1 o
teme "[lomydenue aTHIIeHA U
W3y4YeHHUe ero CBOUCTB"

Bubnnoreka
[HOK
https://m.edsoo.r

u/0941eed8

Pemenne pacu€rHbIxX 3a1a4 Ha
OIpEIETICHUE MOJIEKYJIIIPHOU
(hopMyIIBI OPTaHUYECKOTO
BEILIECTBA

Bubnmorexa
[HOK
https://m.edsoo.r

u/e9ea9921

AJIKaIMeHbI: CONMPSKEHHBIE,
W30JTMPOBAHHBIE,
KyMYJIHPOBaHHBIC.
OCc00EHHOCTH AIEKTPOHHOTO
CTPOCHUS

bubnunoreka
[HOK
https://m.edsoo.r

u/04298c0a

XUMHAYECKHAE CBOUCTBA
COMPSDKEHHBIX TUEHOB

bubnnoreka
HOK
https://m.edsoo.r

u/e561253d

Crioco0sI osTyueHus 1
MIPUMEHEHUE alIKaIueHOB

bubnnoreka
HOK
https://m.edsoo.r

u/1aa81660



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660

AJIKMHBI: TOMOJIOTUYECKHM psI,
obmrast popmyna,
HOMEHKIIATYpa, SJIEKTPOHHOE
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3NYECKUE CBONCTBA

Bubnmorexa
[HOK
https://m.edsoo.r

u/68bb6ccic

XUMHUUYECKHUE CBOIICTBA AJIKUHOB

Bubnmorexa
HOK
https://m.edsoo.r

u/23493a93

KauecTtBeHHbIEe peakiny Ha
TPOMHYIO CBSI3b

bubnnoreka
HOK
https://m.edsoo.r

u/7b1c48da

CriocoOblI IOJTy4YeHHSI U
MPUMEHEHHE aJTIKHHOB

bubnnoreka
HOK
https://m.edsoo.r

u/abf9alea

Pemenue 3agau: pacu€Tsl no
YPaBHEHHUIO XUMHUECKON
peakuuu

bubnnoreka
HOK
https://m.edsoo.r

u/5db8e526

Cucremaruzanus 1 00001eHue
3HAHHUU 110 TEME



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

ApeHbI: TOMOJIOTHYECKUH PsiI,
obmras popmyna,
HOMEHKJIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MoOJIEKyJ1 O€H30J1a ¥ TOJyoIIa, UX
(u3HUecKre CBOMCTBRA

Bbubnmoreka
[HOK
https://m.edsoo.r

u/a92a7094

XHUMUYECKUE CBOKCTBA APEHOB:
pEeaKInH 3aMEeILICHUS

bubnunoreka
HOK
https://m.edsoo.r

u/addalaed

XHUMHUYECKUE CBOKCTBA APEHOB:
peakuuy NprucoeInHeHus,
OKHCJICHHE TOMOJIOTOB OeH30J1a

bubnnoreka
HOK
https://m.edsoo.r

u/addalaed

Oco0EeHHOCTH XUMAYECKUX
CBOWCTB CTUPOJIa

bubnuoreka
[HOK
https://m.edsoo.r

u/d5018a54

Pemenuie pacuéTHbIX 33124 Ha
oTpeieNieHue MOJIEKYJISIPHOM
(bopMyIbl OpraHUYECKOTO
BeIECTBA

bubnuoreka
[HOK
https://m.edsoo.r

u/53461a2c



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

Crioco0slI osTyueHus u
IPUMEHEHHE apEHOB

Bubnnoreka
[HOK
https://m.edsoo.r

u/6f717d09

['eneTnyeckast CBI3b MEXKIY
Pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

Pacuérel no ypaBHeHHAM
XUMHUYECKUX PEaKIIHil.
CucreMaruzanys 1 00001IeHne
3HAHUM 10 TEME

[Tpuponnsriii ra3. [lonyTHbie
He(TsIHBIC Ta3bI

KaMmenHbIit yroJib U IpOyKThI
ero nepepaboTKu

bubnuoreka
[HOK
https://m.edsoo.r

u/69b3398b

Hedtb 1 criocoOwr eé
nepepabotku. [IpumeHeHne
MPOIYKTOB TepepaboTku HeDTH

Bbubnuoreka
HOK
https://m.edsoo.r

u/21f9de78

['eHeTHUEeCKas CBSI3b MEXKIY
pa3IMYHBIMU KJIACCAMH
yTJIEBOJJOPO/IOB



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78

I"asioreHonpoun3BoIHbIE
YIIIEBOJOPOOB: JJIEKTPOHHOE
CTPOEHUE; PEaKLUHU 3aMCILECHUS
rajoreHa

Bubnnoreka
[HOK
https://m.edsoo.r

u/82b4d759

JeicTBue menoyei Ha
raJIOT€HIIPOU3BO/IHBIC.
BzanmoneticTBre
JTUTAIOT€HAIKAHOB C MarHueM 1
IIUHKOM

CucremaTtuzanus u o0o0uIeHHEe
3HaHUH MO pasaey
"VYrneBonopoasr"

bubnnoreka
HOK
https://m.edsoo.r

u/20e89f22

Kontponbnas pabota o Teme
"Yraesonopoab"

bubnnoreka
HOK
https://m.edsoo.r

u/95c9e298

[IpenenbHBIE OTHOATOMHBIC
CIIMPTHI: TOMOJIOTHUECKHUH PA,
obmas ¢popmyIa, CTpoeHHE
MOJIEKYJI, U30MEpHH,
HOMEHKJIATypa, KJIacCUPHUKAIIHS,
(dusnyecKkre cBoiicTBa

bubnuoreka
HOK
https://m.edsoo.r

u/df04c5cd

XUMHYECKHE CBOMCTBA
MpEeIEIbHBIX OJJHOATOMHBIX

bubnuoreka
LHOK



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd

CIIUPTOB

https://m.edsoo.r

u/26ee34fe

bubnuoreka
CnocoOb! noyueHus u [TOK
IIPUMEHEHUE OTHOATOMHBIX https://m.edsoo.r
CIIUPTOB u/484100000000
000
[TpocTeie a¢upsl: HOMEHKIATYpa bubnuoteka
1 U30MepHsi, 0COOCHHOCTH LHOK

(GUBUYECKUX U XUMUYECKUX
CBOICTB

https://m.edsoo.r

u/c2c788b2

MHOroaToMHsbI€ CIIUPTHI:
STWJICHIJINKOJIb U TJIULEPUH, HX
¢bu3nyeckne U XUMUYECKHe
CBOICTBa

bubnnoreka
HOK
https://m.edsoo.r

u/ee4d84aa

Crioco0blI osTyueHus u
MPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB

bubnnoreka
HOK
https://m.edsoo.r

u/d12e567d

@DeHOI: CTPOEHUE MOJIEKYIIBI,
¢du3nueckre cBOMCTBA.
TokcuunocTts eHoma

bubnuoreka
HOK
https://m.edsoo.r

u/2ce726f8



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

XuMHu4eckue cBorcTBa eHoma

Bubnnoreka
[HOK
https://m.edsoo.r

u/037ca5f9

Crioco0blI osTyueHus u
[IpUMEHEeHHe QeHoa

Bubnmorexa
[HOK
https://m.edsoo.r

u/c77ddf4c

[IpaxTrueckas padora Ne 2.
Pemenne sxcriepuMeHTATBHBIX
3aaa4 1o TeMe "CrnupThl U
dheHombr"

bubnnoreka
[HOK
https://m.edsoo.r

u/fd0ced09

Cucrtematusanus 1 00001IeHne
3HAHHH II0 TEME

bubnnoreka
HOK
https://m.edsoo.r

u/1810ch9b

ANberuipl U KETOHBIL:
AJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOU TPYIIIIBL;
TOMOJIOTHUYECKUE PSJIBI, 001I1as
dbopmyna, usoMepus u
HOMEHKJIaTypa

bubnnoreka
HOK
https://m.edsoo.r

u/b139beaa

AJnblieruibl 1 KETOHBI:
¢du3nueckne CBOMCTBA; peakLuu
IIPUCOEANHEHMUS

Bubinnoreka
HOK
https://m.edsoo.r



https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c

u/c887425c¢

Peaxkuuu okucineHusa u
KaueCTBEHHBIC PEAKIINU
ATBIETUIIOB U KETOHOB

Bubnmorexa
[HOK
https://m.edsoo.r

u/a393baa9

Crioco0blI nosryueHust
AJIbJACTU 0B U KETOHOB

bubnunoreka
HOK
https://m.edsoo.r

u/520d1c51

OAHOOCHOBHBIE MTPE/IETIbHbIE
KapOOHOBBIEC KHCIIOTHI,
0COOEHHOCTH CTPOEHUS HX
MOJIEKYJI

bubnnoreka
HOK
https://m.edsoo.r

u/fec0b113

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KHUCJIOT, UX
¢buznueckue cBoiicTBa

bubnuoreka
[HOK
https://m.edsoo.r

u/700cc87b

XHWMHUYECKHE CBOMCTBA
MpeaACIIbHBIX OAHOOCHOBHBIX
Kap6OHOBI:>IX KHUCJIOT

bubnuoreka
[HOK
https://m.edsoo.r

u/40e6e0e9



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9

OcoOeHHOCTH CBOMCTB
MYpPaBbUHOM KHCJIOTHI.
MHuoroo6pasue kapOOHOBBIX
KHCIIOT

Bubnnoreka
[HOK
https://m.edsoo.r

u/bb31be71

Oco0EeHHOCTH CBOMCTB:
HENPEeICTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenn BHICIIUX
KapOOHOBBIX KHUCJIOT

Bubnmorexa
[HOK
https://m.edsoo.r

u/83a08773

[TonsiTHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCJIOT

bubnnoreka
HOK
https://m.edsoo.r

u/0d162d9d

CriocoObI OJTy4YeHHSI U
MIpUMEHEHNEe KapOOHOBBIX
KHCIIOT

bubnuoreka
[HOK
https://m.edsoo.r

u/7c065c9d

CrnosxHble 3(upsbL:
TOMOJIOTHUYECKUH PsiJl, 0011ast
dbopmyna, usoMepus u
HOMEHKJIaTypa

Bbubnuoreka
HOK
https://m.edsoo.r

u/adfffe6d



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/adfffe6d

duznyeckue ¥ XUMHYSCKUE
CBOICTBa AUPOB

Bubnnoreka
[HOK
https://m.edsoo.r

u/ad6b94b2

Pemenne pacu€rHbix 3a1a4: 1o
YPAaBHEHUIO XUMHUYECKOU
peaxiuu, Ha OnpeJielieHne
MOJICKYJISIPHON (hOpMYJIBI
OpraHUYEeCKOIo BELIECTBA

[IpaxTrueckas padora Ne 3.
Pemenue sxcriepuMeHTaIbHBIX
3amay o teme "KapboHnoBbie
KUCJIOTHI. CiI0XKHBIE d(QUPHI"

bubnnoreka
HOK
https://m.edsoo.r

u/486671fb

Xupsr: ctpoeHne, GpuznvecKue u
XHUMHUYECKHE CBOWCTBA
(ruzmponus)

bubnuoreka
[HOK
https://m.edsoo.r

u/al19c5b98

Oco0EeHHOCTH CBOMCTB KHPOB,
COJIeprKaIlUX OCTaTKU
HeMnpeIeIbHBIX KUPHBIX KUCIIOT.
Kupsl B mpupoae

bubnuoreka
[HOK
https://m.edsoo.r

u/b0331922



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922

MpbL1a KaK COJTU BBICIITHX
KapOOHOBBIX KUCJIOT, UX
moronee nercraue. Ilongarue o
CUHTETHYECKUX MOFOIIIHX
cpenctBax (CMC)

Bubnuoreka
IIOK
https://m.edsoo.r

u/3c566565

I'eneTnueckas CBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOAEPKAIINX
OpraHNYECKHUX BEIIECTB

Bubnmorexa
[HOK
https://m.edsoo.r

u/56790c96

Pacuérel no ypaBHeHHSIM
XUMHYECKUX PEaKIINil

CucreMmaruzanus 1 00001IeHne
3HAHUM 110 TEME

bubnnoreka
HOK
https://m.edsoo.r

u/f8eaf2eb

OO11as XapakTepucTHKa
YIJIEBOJIOB U KJIacCU(UKALINS
yIIeBOJIOB (MOHO-, IH- U
MOJIMCaXapHUIbl)

bubnnoreka
HOK
https://m.edsoo.r

u/7a9693al

MoHocaxapuabl: pusnyeckue
CBOWCTBA U HaX0XJIEHUE B
IIpUpoe

bubnuoreka
[HOK
https://m.edsoo.r

u/b4bdda2d



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d

[IpuMeHeHue TIoK036bI1, €€
3HA4YCHUC B X KU3HCACATCIIbHOCTH
OpraHusma

Bubnnoreka
[HOK
https://m.edsoo.r

u/5e61122d

Hucaxapuapl: caxaposa,
MaJIbT03a U JIAKTO34.
Haxoxnenue B npupozae u
MPUMEHEHUE AUCAXapHUIOB

Bubnmorexa
[HOK
https://m.edsoo.r

u/eb0384e7

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIEKY, (PrU3HUECKUe U
XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

bubnnoreka
[HOK
https://m.edsoo.r

u/72a04508

[TonsiTrie 00 MCKYCCTBEHHBIX
BOJIOKHAX

bubnnoreka
HOK
https://m.edsoo.r

u/6216e766

Pemenue pacueTHbIX 3a/1a4 Ha
orpeseNieHue JOIU BhIXOa
MPOJYKTA PEAKLIUH OT
TEOPETHYECKH BO3MOYKHOTO

bubnnoreka
HOK
https://m.edsoo.r

u/7fded7ef

Cucremaruzanus 1 00001eHne
3HAHUH 10 pa3nerny

bubnuoreka
HOK
https://m.edsoo.r



https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c

u/08d4364c

KonTponbHas padota 1o teme
"Kucnoponaconepxaiue
OpraHUYeCKUe COeTUHECHUS"

Bubnmorexa
[HOK
https://m.edsoo.r

u/42c6678e

AmuHBL: K1accudukarms,
CTPOCHHE MOJIEKYJI, O0IIas
dhopmyna, usomepusl,
HOMEHKJIaTypa U (pU3NIECKre
CBOMCTBaA

bubnnoreka
HOK
https://m.edsoo.r

u/efa7ebca

XHUMUYECKUE CBOMCTBA
anupaTHIECKUX aMIHOB

bubnnoreka
HOK
https://m.edsoo.r

u/1bc5cf80

AnnnuH: CTPOCHUEC aHUJINHA,
0COOEHHOCTH XHUMUYECKHX
CBOMCTB aHMJIMHA

bubnnoreka
HOK
https://m.edsoo.r

u/39cd21f1

Crioco0sI osTyueHus 1
MpUMEHEHHE anupaTHIeCKIX
aMUHOB

Bbubnuoreka
HOK
https://m.edsoo.r

u/eal38763



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

AMUHOKHUCIIOTHI: HOMEHKJIATYypa
U u3oMepusi, pU3ndecKkue
cBoiicTBa. OTEIbHBIE
IIPEICTAaBUTENN O.-aMUHOKHUCIIOT

Bubnuorexa
[HOK
https://m.edsoo.r

u/d1773e80

XHUMHYECKHE CBOMCTBA
aMHHOKHCIIOT, UX
OMOJIOrNYECKOe 3HAUCHNE
aMUHOKHUCIIOT. CHHTE3 U
THUAPOJTU3 TIETITHIOB

bubnunoreka
[HOK
https://m.edsoo.r

u/77df705a

benku kak nmpupoaHble
MIOJINMEPBL; CTPYKTYPhI OEIIKOB

bubnunoreka
[HOK
https://m.edsoo.r

u/429e9899

XUMHYECKHE CBOMCTBA OEJIKOB

bubnnoreka
HOK
https://m.edsoo.r

u/6237306d

A3oTcoaepkalime
reTepOLMKINYECKHE
coenuHenus. HyknennoBbie
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouonoruyeckas poib

bubnuoreka
HOK
https://m.edsoo.r

u/521d1431



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431

[Ipaktuueckas padota Ne 4.
Pemenue sxcnepuMeHTaIbHBIX
3aj1a4 1o Teme
"A3oTcoaepxaiine
OpraHUYeCKUe COeTMHECHUS"

Bubnmorexa
[HOK
https://m.edsoo.r

u/8e3c02d1

[IpakTrueckas pabora Ne 5.
PemeHHe 3KCHepI/IMeHTaJ'II)HI)IX
3agad4 mo TeMe "Pacrio3HaBanue
OpraHNYECKUX COCAUHEHUI"

Bbubnuoreka
HOK
https://m.edsoo.r

u/bde3fdf6

KonTponbhas pabota o teme
"A3zoTconepxkaniue
OpraHNYeCcKUe CoeTMHEHUS"

bubnuoreka
HOK
https://m.edsoo.r

u/ce561bc?7

OCHOBHBIE TOHIATHS XUMUH
BBICOKOMOJIEKYJIIPHBIX
COEIMHEHHI U METOIBI UX
CUHTE3a —II0JIMMEPHU3ALIMS U
MMOJIMKOHICHC AL

bubnuoreka
[HOK
https://m.edsoo.r

u/7aa63ebd

IInactmaccel. YTunusanusa u
nepepaboTKa IIacTuKa

Bbubnuoreka
HOK
https://m.edsoo.r

u/82242e0f



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f

. Bubnnoreka
DnacToMepsl: HaTypaJIbHbIN
J CUHTETUYECKUE KAYUYKH. 1 HOK
9 Pesyia https://m.edsoo.r
u/246103ec
L Boiiokna: HatypasibHbIie, bubnuoteka
0 HCKYCCTBEHHBIE, 1 L[IOK
cunrernueckue. [Tomumepsr https://m.edsoo.r
0 CIICIIMAIbHOTO Ha3HAYCHHUS u/5963a601
L [TpakTrueckas padora Ne 6. bubnuoteka
0 Pemrenne sxcriepuMeHTanbHbIX 1 HOK
1 3agad4 1mo TeMe "Pacro3HaBanue https://m.edsoo.r
IUTACTMAcCC U BOJIOKOH" u/3aebd77a
1 O06006111eHre U cucTeMaTH3aIus bubnuoreka
0 U3YYEHHOI'0 MaTepuaia o TeMe 1 HOK
5 "BricokOMOIEKYIApHbIE https://m.edsoo.r
coequHeHus" u/6a22ble8
OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME



https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Ne

~

D

Tema ypoka

KognuyecTBo yacoB

KoHnTtpousb
Bcero Hbl€

padoTsl

IIpakTHye
CKHe
padoTsl

Jara
usyue
HUS

DJIEeKTPOHHbBIE
nugposbie
o0pa3oBareJib
HbIE pecypchl

Atom. CocTaB aTOMHBIX SITIED.
XuMudeckui 3eMeHT. M130Tonbl

bubnanoreka
HOK
https://m.edsoo.r

u/59cli2ee

CtpoeHnne JIeKTPOHHBIX 000709eK
aTOMOB, KBAHTOBBIC YHCJIa

bubnnoreka
HOK
https://m.edsoo.r

u/b4dofffa

Knaccudukanus XuMHYECKUX
AJIEMEHTOB (S-, p-, d-, f-371eMeHTBI)

bubnnoreka
[HOK
https://m.edsoo.r

u/61294af9

Pacnpez[eneHI/Ie QJICKTPOHOB 110
aTOMHBIM Op6I/ITaJ'I$IM

Bbubnuoreka
HOK
https://m.edsoo.r

u/f5f750fe

DJNEeKTPOHHBIC KOHDUTYpAITUH
aTOMOB DJIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSTHHH

bubnuoreka
HOK
https://m.edsoo.r

u/8149e846



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846

DNeKTpOHHBIE KOHPUTYypalluu
HMOHOB. DJIEKTPOOTPULIATENILHOCTD

Bubnuoreka
[HOK
https://m.edsoo.r

u/a0764b24

[Tepuonnueckuii 3aKOH 1
[Iepnonnueckas cucrema
XUMHUYECKUX deMeHToB []. 1.
MenneneeBa, CBSI3b C COBPEMEHHOU
TEOpUEH CTPOCHHS ATOMOB

Bubinmorexa
I[HOK
https://m.edsoo.r

u/16957c01

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB U
0o0pa3yeMbIX UMU MPOCTHIX U
CJIOHBIX BEILIECTB 10 TPyIIam u
nepuojam

bubnanoreka
IHOK
https://m.edsoo.r

u/f8468927

CucreMmaruzanys 1 00001IeHne
3HaHUU IO TEME

bubnnoreka
HOK
https://m.edsoo.r

u/8fad2942

Buner xXuMu4eckou CBSI3U.
MexaHu3Mbl 00pa3oBaHUS
KOBAJIEHTHOU CBsi3U. Bonopoanas
CBsI3b. MEKMOJIEKYIISIPHBIE
B3aMMOICHCTBUSI

bubnnoreka
HOK
https://m.edsoo.r

u/5a8072af



https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af

BanenTHOCTD 1 BaJICHTHBIC
BO3MOXKHOCTH aTOMOB. CBSI3b
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C
HX T€OMETPUYECKUM CTPOCHHEM

Bubnuoreka
[HOK
https://m.edsoo.r

u/3d2ca093

[IpencraBieHrs 0 KOMIUIEKCHBIX
COEIUHEHHAX: COCTAB U
HOMEHKJIaTypa

Bubnmorexa
HOK
https://m.edsoo.r

u/8c66bl12a

BemectBa MonexyinsipHOro u
HEMOJICKYJISIPHOTO CTPOCHHUS. THIIBI
KPUCTAJUTMYECKUX PEIIECTOK U
CBOICTBA BEILIECTB

bubnnoreka
HOK
https://m.edsoo.r

u/el67635b

IToHsATHE O qUCTIEPCHBIX CHCTEMAX.
IIpencraBneHue 0 KOJUIOUAHBIX
pacTBOpax

bubnanoreka
HOK
https://m.edsoo.r

u/da2c70e4

WcTunuble pacTBOPHI: HACHIIIICHHBIE
Y HEHACHIIIIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

bubnuoreka
HOK
https://m.edsoo.r

u/e9ccdd8d



https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d

CriocoObl BbIpaXeHHs
KOHIICHTPAILIMU PacTBOPOB

Bubnuoreka
[HOK
https://m.edsoo.r

u/328e653a

Pemrenue 3agau ¢ uCToONb30BaHUEM
MOHATHH "MaccoBas 101
pacTBOpPEHHOTO BelIecTBa ',
"MoJsipHas KOHIIEHTparus'"

Bubinmorexa
I[HOK
https://m.edsoo.r

u/785e0ab4

Knaccudukamnms 1 HoMeHKIaTypa
HEOPraHUYECKUX BELIECTB

bubnanoreka
HOK
https://m.edsoo.r

u/bf9e108d

CucreMmaruzanys 1 00001eHne
3HAHUU 110 TEME

bubnnoreka
HOK
https://m.edsoo.r

u/8d2c6a3a

KonTponbHas paboTa o remam
"Ctpoenue atoma. [lepuoamaeckuii
3akoH u [lepuoauueckas cuctema
XUMHUYECKUX 3jieMeHToB /1. 1.
Menpneneesa", "CrpoeHue BeliecTna.
Mmuoroo6pasue BemiecTs"

bubnanoreka
HOK
https://m.edsoo.r

u/70a60aa4



https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4

Krnaccudukanus XuMHIeCcKux
peakuii B HEOPraHU4ECKOU U
OpraHUYeCKON XUMHUU. 3aKOH
COXPAHEHHUS MacChl BEIIECTB; 3aKOH
COXPAHEHUS U MPEBPALLECHUS
SHEPTUH MIPU XUMHUUYECKUX PEAKITUIX

Bubnunoreka
HOK
https://m.edsoo.r

u/6335cdd2

TenoBbie A3 GeKTh XUMHUUECKUX
peakuuii. TepMOXuMHUUYECKHE
YpaBHEHMUSI

bubnanoreka
HOK
https://m.edsoo.r

u/d1db86da

Brruucnenus o ypaBHEHUSIM
XUMHYECKUX PEaKINil 1
TEPMOXHUMHYECKUM YPABHCHHUSIM

bubnnoreka
HOK
https://m.edsoo.r

u/87b13954

CKOpOCTh XMMHUYECKOU peakiuu, e
3aBUCHUMOCTH OT Pa3IUYHbIX
dakropoB. Katanus u katanuzatopsl

I'omorennsie u reTCPOrcHHbIC
pCaKnuu

[IpakTtrueckas padbora Ne 1 mo Teme
"Bnustaue pa3nuyHbIX (aKTOPOB HA
CKOpPOCTh XUMHUYECKOUN peakiun"

bubnuoreka
HOK
https://m.edsoo.r

u/1facaldl



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1

OObpaTtumbie 1 HeoOpaTHUMBbIE
peakuyi. XMMHUYECKOE PAaBHOBECHE

Bubnuoreka
[HOK
https://m.edsoo.r

u/30952f9b

[Tpaktudeckas padota Ne 2 o Teme
"BnusiHue pa3nuyHbIX (aKTOPOB Ha
M0JIOKEHUE XUMUYECKOTO
paBHOBecHS"

Bubnmoreka
[HOK
https://m.edsoo.r

u/3bf34el7

DNEeKTPOIMTHYECKAs TUCCOITAAIINS.
CuiibHBIE U CT1a0BIe JIEKTPOJIUTHI.
CreneHp TUCCOIHAINN

bubnanoreka
IHOK
https://m.edsoo.r

u/5f766bdf

HNonnoe npoussenenue Boabl. Cpena
BOJIHBIX pacTBOpOB. BomopoanHsIii
nokasatenb (pH) pactBopa

bubnnoreka
HOK
https://m.edsoo.r

u/3966ca89

IM'maponus coneit. Peakuuu,
MPOTEKAIOIINE B pacTBOpax
AIEKTPOJIUTOB

bubnanoreka
HOK
https://m.edsoo.r

u/09d5a9bd

[TpakTrueckas padora Ne 3 mo Teme
"XuMHUYECKHEe peakiluu B pacTBOpax
3JIEKTPOJIUTOB"

bubnuoreka
HOK
https://m.edsoo.r

u/2e3daeb0



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0

OKHCIIUTENEHO-BOCCTAHOBUTEIILHBIE
peakunu. BaxHenime OKUCIUTENN U
BOCCTaHOBUTEIIN

Bubnuoreka
[HOK
https://m.edsoo.r

u/56226060

MeTo 3JIeKTpOHHOTO (JIEKTOHHO-
HMOHHOTO) OanaHca

bubanoreka
LHOK
https://m.edsoo.r

u/fb691387

DIIEKTPOIIN3 PACTBOPOB H PACILUIAaBOB
BEI[ECTB

bubnanoreka
IHOK
https://m.edsoo.r

u/93fb97d2

Pemenne 3a7aa4 pas3JIM4HbIX TUIIOB

bubnnoreka
HOK
https://m.edsoo.r

u/5a859d16

Pemenne 3aJila4 pa3JIMYHbIX TUIIOB

Bbubnuoreka
HOK
https://m.edsoo.r

u/5afa265d

CucreMmaruzanys 1 0000nIeHne
3HaHUU 1o TeMe " XUMHUUYECKUE
peakuun"

bubnuoreka
HOK
https://m.edsoo.r

u/c161eb85

KoHnTtposbHas pabora 1o Teme
"Xumuueckue peakuuu'

bubnuoreka
HOK
https://m.edsoo.r



https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930

u/a8a0a930

Ilonoxenne HEMETAIOB B
[Tepuonnueckoit cucreme
XUMHUYECKUX deMeHToB . .
MenjeneeBa 1 0COOCHHOCTH
CTPOCHHS UX aTOMOB. Du3nNUYECKHe
CBOMCTBA HEMETAJJIIOB

Bubnmoreka
[HOK
https://m.edsoo.r

u/8ca2dcad

AnnoTponus HeMeTaoB (Ha
puMepe KUCIopoa, ceprl, pochopa
U yTJepoaa)

bubnnoreka
HOK
https://m.edsoo.r

u/ef92c91c

Bomopon: monyuenue, puznueckue u
XUMHUYECKUE cBOMCTBA. ['mapuabl

bubnnoreka
HOK
https://m.edsoo.r

u/0aa8f613

I'amorensr: HaXO0XXICHUEC B IIpUPOAC,
CIIOCOOBI IMOJIY4YCHUA, (bHSI/I‘leCKI/Ie u
XHUMHYECKHE CBOMCTBA

bubnanoreka
HOK
https://m.edsoo.r

u/4e223795

l"anorenoBonopoasl. Baxuenue
KHCJIOPOJICOACPIKAIITUE COSTUHEHUS
rajJloreHoB

bubnuoreka
HOK
https://m.edsoo.r

u/6b3255e6



https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6

JlabopaTopHble U TPOMBIIIUICHHBIE
CHIOCOOBI MOTYYCHHSI TAJIOTCHOB.
[IpumeHeHne rajgoreHoB 1 uxX
COEMHEHHI

Bubnuoreka
[HOK
https://m.edsoo.r

u/6971aca4d

[IpaxTrueckas padora Ne 4.
Pemenue sxcriepuMeHTaIbHBIX 3314
o teme "["amorensr”

bubnanoreka
IHOK
https://m.edsoo.r

u/8b26fecd

Kucnopon: nabopatopusie u
MIPOMBIIIIJICHHBIE CITOCOOBI
MOJTy4eHus1, Gu3nYecKue u
XUMUYECKHE CBOMCTBA. O30H.
[IpumeneHue Kuciaopoa U 030Ha

bubnanoreka
IHOK
https://m.edsoo.r

u/c8abc36a

OKcubl U MEPOKCUBI

bubnnoreka
HOK
https://m.edsoo.r

u/5c8816a0

Pemenne 3aJiav pa3JIMYHbIX TUIIOB

bubnnoreka
HOK
https://m.edsoo.r

u/2b6d8b4b

Cepa: HaxOXAeHUE B IPUPOJIE,
CHOCOOBI MOTy4YeHus, GU3nuecKue u
XUMHYECKHE CBOMCTBA

Bbubnuoreka
HOK
https://m.edsoo.r

u/46afael6



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16

CepoBoniopo, cyabpuIs!

Bubnuoreka
[HOK
https://m.edsoo.r

u/7c875999

Kucnopoaconepxaniue coe sMHEHNS
cepbl. OCOOEHHOCTH CBOMCTB CEpHOU
KHCJIOThI

Bubnmorexa
LHOK
https://m.edsoo.r

u/8cfa2548

[IpaxTrueckas padora Ne 5.
Pemrenue skcriepuMeHTaNbHBIX 33124
o teMe "Cepa u e€ coenuHeHus"

bubnanoreka
[HOK
https://m.edsoo.r

u/Oafb05e4

A30T: HaX0XKJICHUE B IPUPOJIE,
CIOCOOBI MOTy4YeHus, GU3nuecKue u
XHUMHYECKHE CBOHCTBA. AMMHMAK,
HUTPUJIBI

bubnnoreka
HOK
https://m.edsoo.r

u/badd2255

Kucnoponcoaepkamiue coeTMHEHHS
aszora. OcoOOEHHOCTH CBOWCTB
a30THOU KUCIJIOTHI

bubnanoreka
HOK
https://m.edsoo.r

u/e2965afe

[Ipumenenue a3ora u ero
coeMHEeHU. A30THbIE yJ0OpeHus

bubnuoreka
HOK
https://m.edsoo.r

u/129f5059



https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059

docdop: Hax0KIEHUE B IPUPOJIE,
CTIOCOOBI MONTy4eHus, (pusnyeckue u
XUMHYECKHe cBoicTBa. Dochuast u

bochun

Bubnuoreka
[HOK
https://m.edsoo.r

u/9a6b43ec

Oxcuapl pochopa,
docdopconepxaniue kuciaotel. Conm
(hochopHOI KHCIOTHI

bubanoreka
LHOK
https://m.edsoo.r

u/c7a2d429

[Ipumenenue dhochopa u ero
coenuHeHM. DochopHbIe
ynoOpeHus

bubnanoreka
IHOK
https://m.edsoo.r

u/a218070a

[IpaxTrueckas padora Ne 6.
Pemenue OKCIICPUMCHTAJIBHBIX 3aJa4
o reme "A3zot u pocdop u ux
coenuHeHus"

bubnnoreka
HOK
https://m.edsoo.r

u/8175ac3f

VYriepoa: HaX0XKICHHUE B IPUPOJIE,
AJUTOTPOITHBIE MOU(DHUKAITUH;
(hU3UYECKre U XUMHYECKUE
CBOICTBa, MPUMEHEHUE

Bbubnuoreka
HOK
https://m.edsoo.r

u/1leb19f9e

Oxcup yrinepona(Il), okcua
yraepoaa(IV), yronsHas kucnora u
e€ conu

bubnnoreka
[HOK
https://m.edsoo.r

u/dba58adf



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf

Pemenue 3aaa4 pa3JIMYHbIX TUIIOB

Bubnuoreka
[HOK
https://m.edsoo.r

u/6029b609

Kpemuuii: Hax0XKJIeHHE B IPUPOJE,
CIOCOOBI MOTy4YeHUs, PU3NUECKHUE U
XUMHYECKHE CBOMCTBA

Bubnmorexa
LHOK
https://m.edsoo.r

u/143558ab

Oxcup kpemuus(IV), kpemHueBas
KHCIIOTa, CUJTUKATHI

bubanoreka
IHOK
https://m.edsoo.r

u/3170e7bl

[IpumeHeHne KpeMHUs U €ro
coequHeHnii. CTEKJII0, ero
MOJTyYeHHUEe, BUJIbI CTEKIIa

bubnnoreka
IHOK
https://m.edsoo.r

u/393cdac0

https://m.edsoo.r

u/5823cefb

Pemenne 3aJ1a4 pa3JIMYHbIX TUIIOB

bubnnoreka
HOK
https://m.edsoo.r

u/b624f801

Cucremaruzanus 1 00001IeHne
3HaHui o teme "Hemeramisr"

bubnuoreka
HOK
https://m.edsoo.r

u/6e864db5



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5

KonTponbHas pabota o teme
"Hemerannsr"

Bubnuoreka
[HOK
https://m.edsoo.r

u/d0484c76

AHanm3 pe3yJIbTaTOB KOHTPOJILHOM
paboThI, KOPPEKITUS OLTHOOK

Bubnmorexa
LHOK
https://m.edsoo.r

u/2b7e9510

[Tonoxxenne MeTaioB B
[Tepnonnueckoii cucreme
XUMHUYCCKHUX DJICMCHTOB.
Oco0eHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB

bubnnoreka
HOK
https://m.edsoo.r

u/9839cl6c

O6mwme pusnyeckne CBONCTBA
MeTayuioB. [IpuMeHeHHe METaJIIOB B
OBITY M TEXHUKE

bubnnoreka
HOK
https://m.edsoo.r

u/51dac9d3

CnuaBel metasmioB. Kopposus
METaJUIOB

bubnnoreka
HOK
https://m.edsoo.r

u/42h872e3

Pemenue 3agau Ppa3JINYHbIX THUIIOB

bubnnoreka
[HOK
https://m.edsoo.r

u/e3de37b6



https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6

DNEKTPOXUMHUECKUN PSIIT
HanpspkeHui MetamioB. OOmiue
CIOCOOBI MOTYYEHHUST METaJIOB

Bubnuoreka
[HOK
https://m.edsoo.r

u/94eb377a

OO6m1as XxapakTepUCTUKA METAJIIOB
|A-rpymms! [leprnognyeckon
CUCTEMbI XUMUYECKUX JIEMEHTOB.
Hatpwuit u kanwmii: nonydyenue,
¢buznyeckrue 1 XuUMHUYECKHe
CBOICTBa, IPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COCTUHEHUM

Bubnmorexa
[HOK
https://m.edsoo.r

u/el2c26b3

OO6m1ast XxapakTepUCTHKA METAJIOB
[IA-rpynmel [lepuoanueckoit
CUCTEMbI XUMUYECKUX JIEMEHTOB.
Marnuii ¥ KaJablUii: MOJTy4YeHHE,
¢buznyeckrue 1 XUMHUYECKHe
CBOICTBa, MPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COCTUHEHH

bubnnoreka
HOK
https://m.edsoo.r

u/7c3e49c0

JKEcTKOCTH BOMBI U CIIOCOOBI €€
YCTpaHEHUS

bubnnoreka
HOK
https://m.edsoo.r

u/c74bfae9

AJIFOMUHMI: TIOJTyYEHHUE,
¢buznyeckre 1 XUMHUYECKHe
CBOICTBa, MPUMEHEHUE

BbubGnuoreka
HOK
https://m.edsoo.r

u/0e79b266



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

AM(oTepHbIe CBOICTBA OKCUAA U
THJIPOKCHU/IA ATFOMUHHUS,
THJIPOKCOKOMIUIEKCHI aJTFOMHHUS, UX
IpUMEHEHHE

Bubnuoreka
[HOK
https://m.edsoo.r

u/5d12d318

Pemenne 3a4a4 pa3JIM4HbIX TUIIOB

[IpaxTrueckas padora Ne 7.
Pemenue sxcriepruMeHTaNbHBIX 33124
o TeMe "MeTaibl TIIaBHBIX
noarpymm"

bubnnoreka
IHOK
https://m.edsoo.r

u/27a4af43

OO6m1ast XxapakTepUCTHKA METAJIOB
no6ouHsIx noarpynn (b-rpymm)
[Tepronuueckoit CUCTEMBI
XUMHUYECKHX JIEMEHTOB

bubnnoreka
HOK
https://m.edsoo.r

u/610d7431

dusnyeckue U XUMAYECKUE
CBOICTBA XpOMa U €ro COCAMHEHUH,
WX IPUMCHCHHE

bubnnoreka
HOK
https://m.edsoo.r

u/9911bef3

Baxwueiime coeTMHEHUs MapraHua.
[TepmaHranaT Kaaus, ero
OKHUCIIUTENILHBIE CBOIICTBA

bubnnoreka
HOK
https://m.edsoo.r

u/039d69c8



https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8

duznyeckre ¥ XUMUYISCKUE
CBOMCTBA JKeJIe3a U €T0 COSANHCHUM.
[Tonydenne u mpUMEHEHHE CIIJIABOB
Kenesa

Bubnunorexa
HOK
https://m.edsoo.r

u/1b7f8741

q)I/ISI/I‘-ICCKI/Ie U XUMHWYCCKUC
CBOMCTBA MEIH U €€ COSIMHEHHI, NX
MIPUMEHEHHE

Bubnmoreka
HOK
https://m.edsoo.r

u/2bc0f954

DOU3NIECKUE U XUMUYCCKHUE
CBOMCTRA IIMHKA U €r0 COSAUHCHUM,
UX IPUMEHEHHUE.
I'uapOoKCOKOMILIEKCHI IIMHKA

bubnnoreka
HOK
https://m.edsoo.r

u/blf2beal

[IpaxTrueckas padora Ne 8.
Pemenne skcriepuMeHTaNbHBIX 33124
1o Teme "MeTaJlIbl TOO0YHEIX
noarpymm"

bubnnoreka
[HOK
https://m.edsoo.r

u/abe352ea

Pemenne 3aJia4 pa3JIMYHbIX TUIIOB

bubnuoreka
HOK
https://m.edsoo.r

u/a8b83d83

O00011IeHE U CUCTEMATU3ALM
M3YYEHHOT'O MaTepuaa o Teme
"Metamnber"

BbubGnuoreka
HOK
https://m.edsoo.r



https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975

u/e91fe975

KonTponbHas padota o teme
"MeTtansr"

Bubnmorexa
[HOK
https://m.edsoo.r

u/83f63ea3l

AHanm3 pe3yJIbTaTOB KOHTPOJILHOM
paboTHI, KOPPEKITUS OLTHOOK

bubanoreka
HOK
https://m.edsoo.r

u/9ebff2fd

Ponb xumuu B oGecnieueHnn
YCTOMYMBOTO Pa3BUTHS
yenoBedecTBa. [loHATHE O HAYYHBIX
METO/1aX UCCIIEIOBaHMs BELIECTB

bubnnoreka
HOK
https://m.edsoo.r

u/080fel1f0

Hayunble npuHIIMIIBI OpraHU3aluu
XUMHUYECKOTO IPOU3BOICTBA.
[IpoMbIiIeHHBIE CIOCOOBI
MOJTyYeHHUs] BaXKHEUIIINX BEIIECTB

bubnnoreka
HOK
https://m.edsoo.r

u/2e45a44f

XUMHUECKOe 3arpsi3HeHHe
OKpY>KaloILEN CPENbI U €ro
IIOCJIEACTBUS

bubnuoreka
HOK
https://m.edsoo.r

u/9f11bf51



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/9f11bf51

9 XHMHUS U 310POBBE YETIOBEKA.

Bubnuoreka
[HOK

1
7 JlekapcTBEeHHBIE CpeICTBA https://m.edsoo.r
u/ab552721
Bubnmorexa
9 Xumug nuiny. Poin xumun B OK
o0ecIieueHnH MUIIEBOM 1 I
8 5630HACHOCTI https://m.edsoo.r
u/1f7b5bd2
bubanoreka
9 Kocmernueckue u napgpromepHbie 1 [IOK
9 cpeacta. beiToBas xumMust https://m.edsoo.r
u/da42d5a9
bubnuoreka
1 XHMHS B CTPOUTENBCTBE.
" [HOK
0 Baxneiimme cTpouTenbHbIE U 1
0 KOHCTPYKLIMOHHBIE MATEPHUAIILI https://m.edsoo.r
pyKi p u/61e69003
" Bbubnuoreka
1 XUMHS B CEITHCKOM XO3SICTBE.
HOK
Oprannueckue 1 MUHEpaIbHBIC 1
1 T https://m.edsoo.r
yaoop u/fd39587d
1 bubnuoreka
0 Cucremaruzanus 1 00001IeHne 1 LIOK
5 3HAaHUH 10 TEME https://m.edsoo.r
u/db979c70
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



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

MPOBEPAEMBIE HA EI' IO XUMUU TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBHOM MIPOI'PAMMBI CPEJJHEI'O OBIIETO OGPA3OBAHUSA

Koa npoBepsiemoro IIpoBepsiemble TPeOOBaHUS K MPeAMETHHIM Pe3y/JbTaTaM 0CBOEHHS OCHOBHOI 00pa3oBaTe/bHOI
TpedoBaHUSs NMPOrpaMMbl CpeIHEro 001ero 00pa3oBaHust

1 Biranenue cucteMoil XUMHYECKUX 3HAHUM, KOTOPasi BKIIFOYAET:
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OCHOBOIIOJIATAIOINE TTOHATHS (XUMHUYECKUI JIIEMEHT, aTOM, U30TOIIbI, JIEKTPOHHAsE 000JI0UKa aToMa, S-,
p-, d-37eKTpOHHBIE OpOWUTAIM aTOMOB, OCHOBHOE M BO30YXIEHHOE COCTOSHHUE aToMa, MOH, MOJIEKYJa,
BaJICHTHOCTB, AJIEKTPOOTPHUIIATEIIEHOCTD, CTETIEHh OKUCIICHUS, XUMHUYECKasi CBS3b (G- U M-CBSI3b, KPaTHBIC
CBs3M), THOpHIM3aLMS aTOMHBIX OpOWTalel, KpHUCTauIMyecKas peméTka, MOJib, MOJIIpHas Macca,
MOJISIpHBI  00BEM, MOJSIpHAsE KOHIEHTpANHWs, pacTBOpbl (MCTUHHBIC, HUCIIEPCHBIE CHUCTEMBI),
KpUCTAJJIOTUAPATHI, YIJIEPOJIHBIM cKeJeT, (yHKIMOHAJIbHAs IpyMma, paaukajl, U30MEpbl, CTPYKTypHas
dbopmyna, mzomMepus (CTpPyKTypHas, reomeTpudeckas (IMc-, TPAHCHU3OMEPHS), TOMOJIOTHYECKUU P,
TOMOJIOTH, YIJIEBOJOPOJIbI, KHCJIOPOJ- M a30TCOJEpiKallie COEOUHEHHs, OWOJIOrMYeCKd AaKTHUBHbBIE
BelecTBa (YIJeBOMbI, KUPBI, OENKHU), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUS, KPEKUHT, pUGOPMUHT, THUMBl XMUMHUYECKUX PpEaKUUi (OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE,
9K30- M DHIOTEPMHUYECKHE, pEaKlMd HOHHOTO OOMEHa, TOMO- M TeTepOTreHHble, OOpaTUMBIE H
HeoOpaTHMBbIE), PACTBOP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI, AIIEKTPOIUTHYECKAs IHUCCOIMAIINS, CTEIEHb
JMCCOLMALIUH, OKUCIUTENb, BOCCTAHOBHUTENb, JIEKTPOJIN3, CKOPOCTh XUMHUUECKONW PEaKLMU, XUMUYECKOe

paBHOBeCHE)




TEOpUU U 3aKOHBI (TEOpUS XUMHUECKOIO CTpPOEHHUsl opraHuueckux BeuecTB A.M. ByTiepoa, Teopus

3IEKTPOJIUTHYECKON Aucconnanuu, [lepuoauueckuit 3akoH J[.M. MenneneeBa, 3akOH COXpaHEHUSI MACCHI),

1.2 3aKOHOMCPHOCTH, CHUMBOJIMUYECKUN SA3BIK XUMHUHU, MHUPOBO33PCHYCCKUC 3HAHUA, JICKAIIME B OCHOBC
IIOHUMAaHUA NPHUYUHHOCTU U CHUCTCMHOCTH XHUMHWYCCKUX HBJ’ICHHﬁ, COBpPCMCHHBIC MPEACTABIICHUA O
CTPOEHUU BENIECTBA HA aTOMHOM, MOJIEKYJIAPHOM U HaAMOJIEKYIAPHOM YPOBHAX

1.3 OpeaACTaBJICHUA O MEXaHHU3MaxX XUMHUYCCKUX peaKHHI;'I, TEPMOAUHAMHUYCCKUX HW KHHETUUYCCKHX
3aKOHOMCPHOCTAX UX MPOTECKAHUA, O XUMUYCCKOM PaBHOBECUH, TUCIICPCHBIX CUCTEMAX

14 (aKTONIOTHUECKUE CBEJICHUS O CBOMCTBAaX, COCTaBe, IIOJyYeHHH H O€30IacHOM HCIIOJIb30BaHUH
Ba)KHEHIITNX HCOPraHNYCCKUX U OPraHUYCCKHUX BCIICCTB B 6I)ITy u HpaKTI/I‘ICCKOﬁ ACATCIIPHOCTH YCJIOBEKA

L5 o0IIre Hay4YHbIC TPUHIIMITBI XUMHUYECKOTO MPOU3BOCTBA (HAa MPUMEpPE MPOHU3BOJCTBA CEPHON KHUCIIOTHI,
aMMHMaKa, MeTaHoJIa, iepepadoTKu HedTH)

2 ChopMupoBaHHOCTH YMEHUH BBISIBISATD:
51 XapaKTepHbIC MPU3HAKU U B3aUMOCBSI3b U3yUCHHBIX MOHSATHH, IPUMEHITh COOTBETCTBYIOIIUE TOHSATHUS IIPH

OIMMCAHUU CTPOCHUSA U CBOICTB HCOPTraHNYCCKUX U OPraHUYCCKHUX BCIICCTB U UX npeBpameHI/Iﬁ




B3aMMOCBSI3b XUMHYCCKNX 3HAHUU C ITOHATHIMH H NpCACTABJICHUAMU APYTUX MNPEAMCTOB IJIA Ooinece

2.2
OCO3HAHHOTO MOHUMAaHUS U OOBSICHEHUS CYIITHOCTH MaTePHAIILHOTO SIMHCTBA MUPA
3 CpopMUpOBaHHOCTH YMEHHUSI UCTIOTB30BATh:
HAaUMEHOBAHUS XUMUYECKUX COCTMHEHUIN MEXIYHAPOAHOTO COI03a TEOPETUUYECKON U MPUKIIAJTHON XUMUU
3.1 W TpUBUAJbHBIE Ha3BaHMS BEIIECTB, OTHOCSIIMUXCS K H3YYEHHBIM KJlaccaM OpPraHUYECKUX H
HEOPraHWYECKUX COCTUHEHUIN
3.9 XUMHYECKYI0 CHMBOJIUKY JJIsi cOCTaBlieHUs (OpMyJ HEOPraHWYECKUX BEILIECTB, MOJEKYJSAPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX ) (DOPMYJT OPraHUYECKUX BEIIECTB
4 CopMHUpOBaHHOCTH YMEHHSI KITAaCCU(PUIIUPOBATH:
41 HEOPraHW4YeCKUe BEIIECTBA, CAMOCTOSITEIIbHO BBIOMPAaTh OCHOBAHUS M KPUTEPHU sl KiaccU(pHUKALUU
M3y4aeMbIX XMMUYECKUX OOBEKTOB
49 OpraHMYecKHe BEIECTBA, CAMOCTOSTEIbHO BBHIOMPATh OCHOBAaHUS U KPUTEpUM Ui  KiaccH(UKaIu
M3y4aeMbIX XHMUYECKUX OOBEKTOB
43 M0 pPa3IM4YHbIM MpU3HAKaM (YHUCIy M COCTaBy pEarupyrolluxX BeIIeCTB, TEIUIOBoMY 3(h(deKTy peakuuu,

W3MEHEHHUIO CTEIICHEM OKUCICHUS OJICMCHTOB, O6paTI/IMOCTI/I peaKkuu, y4aCTruro KaTaJm3aTopa)




CpopMHUpPOBAaHHOCT YMEHMSI XapaKTEPU30BaTh JJIIEKTPOHHOE CTPOCHHUE AaTOMOB (B OCHOBHOM H

BO30YKIEHHOM COCTOSIHMM) U MOHOB XMMUYECKUX 3JIeMeHTOB 1 — 4 nepuonoB lleproanueckoil cuctemsl

5
J.W. MenneneeBa 1 UX BaJICHTHBIC BO3MOYKHOCTH, MCIIONB3YS OHSTHS S-, p-, d-3JIEKTPOHHBIC OPOHTAIH,
JHEPreTHYCCKHUE YPOBHU
6 ChopmupoBaHHOCTH YMEHUSI O0OBSCHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHYECKHUX DJIEMEHTOB U
00pa3yeMbIX UMH COCTMHEHUH 110 TIEPUOJIaM U TPYIIIamM
7 ChopMUpOBaHHOCTH YMEHUS COCTABIISATh YPABHCHHUS XUMHUSCKHUX PEAKIIUN M PACKPBIBATh X CYITHOCTE:
21 OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKINH TOCPEICTBOM COCTABIICHHS AJIEKTPOHHOTO OajlaHca ITHX
peakuuii
25 YpaBHEHHS PEaKIUH Pa3IMYHBIX THUIIOB; MOJHBIE U COKpAIIEHHBIC YPaBHEHHS PEaKIifii HOHHOTO OOMEHa,
YUUTBIBAs YCIOBUS, IPU KOTOPBIX ATH PEAKIIUU UAYT 0 KOHIIA
23 peaKImii TUAPOIN3a, PeaKIuii KOMIUIEKCOOOpa3oBaHUs (Ha TpUMeEpe THIPOKCOKOMIUIEKCOB ITMHKA H
AITFOMUHHS )
8 ChopMupOBaHHOCTh YMEHUS TOATBEPKAATH:




Ha KOHKPETHBIX MpHMEpax XapakTep 3aBUCUMOCTH PEAKIMOHHON CIIOCOOHOCTH OPTaHHYECKUX

COGI[I/IHGHI/Iﬁ OT KpPAaTHOCTU W TUIIA KOBAQJICHTHOM CBS3HU (G- u 7I-CBSI3I/I), B3aMHOI'O BJIMAHUS aTOMOB U

8.1
TpYIII aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0COOCHHOCTEH pearu3aiy pa3IndHbIX MEXaHU3MOB IPOTEKAHUS
peakuuii
8.2 XapaKTepHbIe XWMUYECKHUE CBOMCTBA BEIISCTB COOTBETCTBYIONIMMH JKCIEPHUMEHTAMH W 3aIUCSIMU
YpPaBHEHUN XUMHUYECKUX PEAKIIHI
ChopMupoBaHHOCTH YMEHHUS XapaKTEPH30BATh COCTAB U BAYKHEUIITE CBOMCTBA BEIIECTB, MPUHAIICKAITUX
9 K OIpeneEHHBIM KJlaccaM W TpyIIaM COCTUHEHHH (IIPOCTHIC BEIIEeCTBA, OKCHJBI, TUAPOKCHIBI, COJIH;
YTIICBOIOPO/IBI, TIPOCTHIE YPUPHI, CIIUPTHI, PEHOIBI, ATHJCTUIBI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIC
3(UpPBI, KUPBI, YTIAEBOAbI, AMUHBI, AMUHOKUCIIOTHI, OCITKH )
10 CdopmupoBaHHOCTH YMEHHUS IPOBOAUTH PACUEThI IO XUMUYECKUM (OpPMyJIaM U YpaBHEHUSIM XUMUYECKUX
peaxiuii ¢ UCIOJIb30BaHuEM (PU3NYECKUX BEITHUMH:
Macchl (00bE€Ma, KOJIMYecTBa BEUIECTBA) MPOAYKTa PEaKlUU, €CIM OJHO U3 MCXOJHBIX BEUIECTB JaHO B
10.1 BHJIC PACTBOpA C OMpeeIEHHON MAacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE (MMEET
MIPUMECH)
10.2 MaccoBOM Wi 00BEMHOM A0JIH, BBIX0/1A MPOIyKTa peaKluu
10.3 TeroBoro 3¢ dexra peaxiuii
10.4 00BEMHBIX OTHOIICHHIA Ta30B




10.5

10 HaXOXKICHUIO XUMHYECKOH (OpMyITBI BelecTBa

11

Bilanenue cucteMod 3HaHHMKA O METOAAX HAYyYHOIO IIO3HAHMS SIBICHUM IPUPOJBI, HCIIOIb3YEMBIX B
€CTECTBEHHBIX HAayKaX W YMEHHME NPHUMEHSATh OTH 3HAHUSA IPU HKCIIEPUMEHTAIBHOM HCCIEJOBAaHUU
BEIIECTB M JJIi OOBSICHEHHUS XMMHUYECKUX SIBICHUH, HMMEIOIIUX MECTO B MPUPOJE, MPaKTHUYECKON

JACATCIIBHOCTH YCJIOBEKA U B HOBCCHHGBHOfI KU3HU

12

CdopmMupoBaHHOCTh YMEHHSI IPUMEHATH (MCIIOJIB30BaTh) 3HAHUS O COCTaBE M CBOMCTBAX BEIICCTB IS
SKCHEPUMEHTAJIPHON TMPOBEPKU THUIOTE3 OTHOCUTEIILHO 3aKOHOMEPHOCTEW MPOTEKAHUS XHUMHYECKHX
peaxiuii ¥ MPOrHO3UPOBAHUS BO3MOXKHOCTEH MX OCYIIECTBIICHHS; CUCTEMHBIC XUMHUYECKHUE 3HAHUS IS
OOBSICHEHUSI U TPOTHO3UPOBAHMS SIBICHHM, MMEIOUIMX €CTECTBEHHOHAYUYHYIO TPUPOAY; AJIs MPUHATUS

IPaMOTHBIX PELICHUN MPOOIIEM B CUTYAIHSIX, CBA3AHHBIX C XUMHEH




13

ChopMupoOBaHHOCTh YMEHHMS IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN HKCHEPUMEHT (TOJTy4YeHUE U
M3y4YEHHE CBOMCTB HEOPIaHWYECKUX M OPraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEAaKLMU YIJIEBOJOPOAOB
Pa3IMYHBIX KJIACCOB U KHUCJIOPOACOJEPIKAIIMX OPraHMYECKUX BEUIECTB, PELICHHE 3KCIEPUMEHTAIbHBIX
3ajJjad O PpAacHO3HABaHUI0 HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB) C COOIIOJEHHEM IpaBHII
Oe3zomacHOro oOpamieHus C BellecTBAaMH U J1Ia0OpaTOpHBIM 000pynoBaHHEM; (OPMYJIUPOBATH ILIETH
HCCIIEIOBaHMs; NPEICTaBISITh B pa3IMYHOM (opMe pe3ysbTaThl SKCIEpUMEHTa, aHAJU3UpOBaTh U

OIICHUBATh UX JOCTOBCPHOCTH

14

ChopMrpoBaHHOCT YMEHHUSI OCYLIECTBJIATH IIE€JICHANPABICHHBIA MOUCK XMMHUYECKOM HWH(pOpMaluud B
pa3IMyYHBIX UCTOYHHMKAX (Hay4yHas M y4eOHO-Hay4yHas JMTepaTypa, CpeAcTBa MaccoBOM MH(OpPMAINH, CETh
WuTepHer u npyrue), KpUTHYECKH aHAJIU3UPOBATh XUMHUYECKYIO0 HH(pOpMaIHio, rnepepadbareiBaTh €€ U

HCITIOJIb30BaTh B COOTBETCTBHH C IIOCTABJIICHHOHN y4eOHOM 3a1aueit

15

CdopmrpoBaHHOCTh YMEHHUSI MPOTHO3MPOBATH, AHATU3UPOBATh U OIIEHWBATH MHPOPMALUIO C MO3UIMN
9KOJIOTUYECKON 0e30MacHOCTH TMOCTEICTBUIl OBITOBOW W MPOM3BOJICTBEHHON MAEATENHHOCTH 4YeNOBEKa,
CBSI3aHHOU C MepepaboTKOM BeliecTB; chOpMUPOBAHHOCTh YMEHUN OCO3HABAThH OMACHOCTH BO3JCHCTBUS HA
JKUBBIE OPraHU3MBI OIpPENCIEHHBIX BEIECTB, MOHMMAsi CMBICI IOKa3aTels MNpeleNbHONW JOMyCTUMON
KOHIICHTpAllUK, M TMOSICHATh Ha MpUMepax CrnocoObl YMEHBIICHHS W TPEAOTBPAIICHUS HX BPEIHOTO

BO3JICHICTBHUS Ha OpraHusMm 4€JIOBCKa




HEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA EI'D 11O XUMHUH

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUS

TeopeTnyeckre OCHOBBI XUMUHU

1.1

Crpoenue BemectBa. CoBpeMeHHasi MOJENb CTPOCHUs atoMma. PacmpeneneHue 3JIEKTPOHOB 0 SHEPreTHUECKUM
ypoBHsAM. Knaccuduxanus xumudeckux sneMeHToB. OCOOEHHOCTH CTPOEHUS SHEPTreTHUECKUX YPOBHEH aTOMOB (S-,
p-, d-snemeHToB). OCHOBHOE M BO30YKIEHHOE COCTOSHUS aTOMOB. DJIeKTpOHHAs KOH(UTrypanus atoma. BameHTHbIe

ANEKTPOHBI

1.2

[Tepuonuueckas cucteMa xumudeckux sneMeHToB J[.M. MenneneeBa. ®uznueckuii cmpich [lepuoanueckoro 3akona
J.N. Menpneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COEAUHEHHI 10 IEPUOIaM U
rpymnmnaM. 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH, BRICIITUX OKCHIOB

Y THIPOKCHIOB

1.3

BanenTHOCTh. DNEKTpOOTpUIIATENLHOCTh. CTENEHb OKUCIICHUS

1.4

BI/II[BI XAMHYECKOU CBSI3U (KOBaHeHTHaH, HOHHAasi1, MCTAJIMYCCKasd, BOI[OpOI[Haﬂ) U MEXaHU3MEI ¢& 06p330BaHI/I$I.
MC)KMOJ'ICKYJ'IﬂpHBIC BSaHMOHeﬁCTBHﬂ. BemectBa MOJICKYJIPDHOT'O W HCMOJICKYJIIPHOI'O  CTPOCHMUA. Twumer

KpUCTAIJIIMYECKUX peH_IéTOK. 3aBHCHUMOCTh CBOMCTBA BC€IICCTB OT THUIIA KpHCT&J'IJ'IH‘IGCKOfI peH_IéTKI/I

1.5

XumMuueckas peaKnus. KHaCCI/I(bI/IKaHI/IH XUMHNYCCKUX peaKHI/Iﬁ B HeOpFaHquCKOﬁ u opraHqucxoﬁ XHMHH. 3aKOH

COXpaHCHHA MAaCChl BEIICCTB




1.6 CKOpOCTh peakiy, e€ 3aBUCHMOCTh OT Pa3IMYHBIX (PaKTOPOB

1.7 TennoBbie 3G PEeKTH XUMHUUECKUX peakiuil. TepMoXuMuiecKkrue ypaBHEHUS

18 OO6partumbie peakiuu. XUMHUYECKoe paBHOBecue. MaKTOPHI, BIUSIONIME HA COCTOSIHUE XHMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlarenbe

19 OnexTponuruyeckas auccounanus. CuiabHble U caalble 37eKTpoauThl. Cpena BOJHBIX paCTBOPOB BELIECTB: KHCIas,
HelTpaabHas, menoyHasd. CteneHs quccouuanuu. Peakiyy noHHoro oOMeHa

1.10 I'uaponus coneii. MornHoe npounsBeaeHue Boibl. Bomopoausiii mokaszatens (pH) pactBopa

111 CriocoObl  BbIpaKEHMSI KOHIIGHTpAIlMM pPAacTBOPOB: MaccoBasl JOJds PAacCTBOPEHHOIO BEIECTBA, MOJIApHAs
KOHIIeHTpanus. HachlleHHbIe 1 HEHACBIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTamoruaparsl

112 OKHCIINTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeneHne BemecTB B cpeax ¢ pasHbIM 3HadyeHueM pH. Metonsl
3JICKTPOHHOTO OanaHca

1.13 DJIEKTPOIIN3 PAaCTBOPOB M PACILIABOB COJICH

2 OCHOBBI HEOPraHUYECKON XUMUU
2.1 Knaccudukanusa Heoprannueckux coennHeHuil. HomeHnkiiatypa HeopraHM4eCcKHX BEIlIecTB
29 XUMHYECKUE CBOMCTBA BAKHEHIITUX METAJJIOB (HATPUH, KU, KaabIlui, MarHUH, aTFOMHUHHM, IIMHK, XPOM, JKEJIe30,

Me,Z[B) U UX COCIUHEHUH. O6IJ_II/IC CITIOCOOBI MOJIYyYCHHU MECTAJIJIOB




XUMHUYECKUE CBOWCTBA BaKHEHIIMX HEMETAIOB (raJloTeHOB, Cephl, a30Ta, (ocdopa, yrieposa u KpeMHHUsA) U UX

2.3
COEIMHEHMH (OKCHI0B, KUCIOPOACOAEPKAIINX KUCIOT, BOJOPOIHBIX COEMHEHN )

2.4 I'enernyeckas cBSI3b HEOPraHUMYECKUX BELIECTB, IPUHAJICKALINX K PA3IMYHBIM Ki1accaM

5t HHHPar## nenTuukanus HEOPraHNIECKUX CoeTMHEHNH. KauecTBeHHbIE peakIii Ha HEOPTaHNYECKUE BEIIECTBA
Y MOHBI

3 OCHOBBI OPraHMYECKOI XUMUH

OCHOBHBIE MOJIOKEHUSI TEOPUHU XUMUUECKOTO CTPOEHUS OpraHnyeckux coequHeHnit A.M. bytiepoBa. YriaepoaHslit

31 CKEJIET OpraHWYEeCKON MOJIeKyJbl. KpaTHOCTh XMMHMUYECKOW CBSI3U. S- U P-CBS3H. SP3-, Sp2-, Sp-TUOpUIA3AIIN
opbuTaneii aTOMOB yriepojia. 3aBUCUMOCTh CBOMCTB BEIECTB OT XMMHUYECKOIO CTpPOEHHUs MoJjieKyis. ['omosoru.
I'omonornueckuit psa. M3omepus u nu3omepsl

3.2 [TonsTre o pyHkmoHanbHOU Tpynme. OpueHTannoHHbIe 3QPEKTH 3aMecTUTENCH

3.3 [IpencraBnenre o KinaccupuUKaMM OpraHUYecKHUX BemiecTB. HoMeHKknaTypa OpraHM4YecKHMX COEIMHEHHMH
(cuctemarnyeckas) ¥ TpUBUAJIbHBIE Ha3BaHUsI BXKHEHIIINX IPEJCTaBUTEINIEH KJIACCOB OPraHMYECKUX BELIECTB

3.4 CBoOoHOpaAMKANbHBIA M MOHHBIM MexaHu3Mbl peakuuu. [lonstue o Hywieoduine u snekrpoduie. IlpaBuiio

MapxkoBuukoBa. [IpaBuino 3aiinesa




3.5

AsikaHpl. XWMMHYECKHE CBOWMCTBA AJIKAHOB: TaJOT€HUPOBAHUE, IETUAPUPOBAHUE, TEPMUUYECKOE Pa3JIOKEHHUE,
KpeKHUHT, m3oMmepusaiusi, ropenue. [lomydyenune anmkanoB. [{uxnoankansl. Crenuduka CBOMCTB IHMKIOAIKAHOB C

MaJIbIM pasMCpOM LHUKIJIA. PCaKHI/II/I MNPUCOCAUHCHHA U PAAUKAJIBHOI'0O 3aMCIICHUA

3.6

Ankenpl.  XHMHYECKME  CBOMCTBA:  peakIMU  NPHUCOCAWHEHUS  (TAJIOr€HUPOBAHHE,  TUAPUPOBAHUE,
TUAPOTAIOT€HUPOBAHKE, THIpATAIMs1), TOPEHUSI, OKUCIICHUS U noiaumepu3anuu. [IpombliieHHbIe U 1a0opaTopHbIe

CIIOCOOBI MOTYyYEeHHS aTKEHOB

3.7

Ankanuenpl. XMMHUYECKHE CBOMCTBA aJIKaJMEHOB: PEaKIMM MPUCOCTUHEHUs (TUAPUPOBAHUE, TAJIOTCHUPOBAHUE),

ropeHus u noaumepusanuu. [lomyuenue ankaareHoB

3.8

AnKkuHBl. XUMHYECKHE CBOMICTBa: peakUuu NPUCOECTUHEHHs (TajJoreHUpOBaHUE, THAPUPOBAHUE, TUApaTaIlus,
TUIPOTaJIOr€HUPOBAHKE) KaK CIIOCO0 MOTYUYEHHsI OJIMMEPOB U IPYTHX MOJE3HBIX MPOAYyKTOB. Peakiuu 3amernieHusl.
['openue aneruneHa Kak ICTOYHUK BBICOKOTEMIIEPATYpPHOIO TUIAMEHU JUIsl CBApKHU U pe3ku MeTasuioB. [Ipumenenue

allCTHUJICHA

3.9

Apenbl. XUMHUECKHE CBOMCTBA OEH30J1a: peaKuy 3JIeKTPO(PHUILHOTO 3aMEelIeHUs, IPUCOECTUHEHHS (THAPUPOBAHNE,
ranorenupoBanue). Peakuust ropeHus. OcOOEHHOCTHM XMMHYECKHUX CBOMCTB Tomyona. [lomyuenuwe Oenzona.
Oco0eHHOCTH XMMHYECKHX CBOMCTB ctupoia. [lonmumepusamus crupona. CrnocoObl MOMydeHHs] W MPUMEHEHHE

APOMATHYCCKUX YITICBOAOPOI0B




3.10

Crnuptsl. IlpenenbHble OJHOATOMHBIE CIMPTHL. XHMMUYECKUE CBOWCTBA: B3aMMOJECHCTBUE C HAaTPUEM Kak CIOCO0
YCTAHOBJICHHS HAJIMYHS TUPOKCOTPYTIIHI, C TaJOr€HOBOJOPOJaMH KaK CIIOCO0 MOTy4YEeHHUS! paCTBOPHUTENICH, BHYTPH-
U MEXMOJEKyJsipHas neruaparauus. Peakuust ropenus. [lomydeHue sTaHOna: peakuus OpOKEHUS TIUIFOKO3BI,

ruaparanus 5TUJICHA. OTUJICHTJINKOJIb U TNIAOCPUH KaK NPEACTABUTEIIN MTPEACIIBHBIX MHOIOATOMHBIX CITUPTOB

3.11

®enHon. XuMuiecKkre cBOMCTBa (peHoa (peakliuy ¢ HaTpUeM, TUAPOKCUIoM HaTpusi, Opomom). [lonyuenue dpenona

3.12

AJ'[I))I@FI/I)II)I. XUMHAYECKHE CBOICTBA OpeACIIBHBIX AJIBACTHAOB: THAPHPOBAHUC, KAUYCCTBCHHBIC PCAKIIMU Ha
KapOOHWIIbHYIO TPYNIY (peakiusi «CepeOpsHOTO 3epKaiay, B3auMojiencTue ¢ ruapokcuaom meau (I1). Iomydenne
MPEJENbHBIX aJbJIETH0OB: OKHCICHHE CIUPTOB, THUApATAIMs alleTWICHA. ANETOH KakK MpPEACTAaBUTEIh KETOHOB.

Oco0eHHOCTH peaKIuK OKUCIICHUS alleTOHA

3.13

KapOoHoBBIE KHCITOTHI. XHUMHYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB MYypaBbUHON KuCHOTHL. llomyuyeHue mnpenenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHHE aJIKaHOB, AaJIKCHOB, MEPBUYHBIX CIHUPTOB, ajbAETHAOB. Bricmine mnpenenbHble W HENpeaeibHbIE

KapOOHOBBIEC KHCIIOTHI

3.14

Crnoxuble 3¢upbl 1 kupbl. CrnocoObl MONy4YeHUS CIOXKHBIX 3¢GupoB. OOpaTUMOCTh peaklud STepUPHUKAIUH.
[IpumeneHue crnoxkHbIX 3(QUPOB B MUIIEBOW M map(roMepHONl MPOMBINIICHHOCTH. JKUpPBI KaK CIOXHBIE 3(PUpPHI
TJIMIIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. XMMUYECKHE CBOWCTBA KUPOB: THAPUPOBAHKE, OKUCITICHHE. | uaponus,
WIH OMBUICHHE, )KUPOB KaK CIOCOO MPOMBIIIICHHOTO MOJTYYSHHS COJICH BBICIIUX KapOOHOBBIX KUCIOT. MBLIA Kak

COJIM BBICIIHUX Kap6OHOBLIX KHUCJIOT




3.15

XUMUYECKUE CBOMCTBA TIJIIOKO3bl: PEAKLUU C YYaCTUEM CHUPTOBBIX M aJIBACTHAHON Ipylnl M MOJIOYHOKUCIIOE
Opoxxenue. llpumMeHeHne TIIIOKO3bI, €€ 3HAYCHHE B JKU3HEACATENBHOCTH opraHu3Mma. Jlucaxapuisl: caxaposa,
MasbTO3a. BoccTaHaBnuBarole 1 HEBOCCTaHABIIMBAKOIIKE aucaxapuabl. I'naponns aucaxapunos. Ilonucaxapus:
Kpaxmaj, riaukoreH. CTpoeHMe MaKpOMOJEKYyJ Kpaxmala, TJIMKOreHa U Lesunonio3bl. dusnueckue cBoiicTBa
KpaxMaja ¥ UeJUII0J03bl. XUMHUYECKHE CBOICTBA KpaxMmaia: THUIPOJIM3, KayeCTBEHHAs pPEeaklHsl C HOJOM.
XUMUYECKUE CBOMCTBA LIEJUIIOJIO3bI: THUAPOIIN3, MOJydeHHEe 3(GUpoB Leutono3bl. [loHATHE 00 MCKYCCTBEHHBIX

BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK)

3.16

AMUHBI. AMHUHBI KaK OPraHUYECKUE OCHOBAHMS: PEAKIMU C BOJOM, KUCIOTaMH, PEAKUHS TOPEHUs. AHWIUH Kak
MPEICTaBUTENh APOMATUYECKUX aMUHOB. XMMHUYECKUE CBOWCTBA aHWJIMHA: B3aUMOJECHCTBHE C KUCIOTaMH, OpOMHOM
BOAIOM, okucieHue. [lomyueHne aMHMHOB aJKHJIMPOBAHMEM aMMHaKa M BOCCTAHOBJICHHEM HUTPOMPOU3BOIHBIX

YIJeBoa40poaoB

3.17

AMUHOKUCIOTBI H  Oelku. AMHMHOKHCIOTHI Kak aMoTepHble opraHudeckue coeauHeHus. OCHOBHbBIE
aMUHOKHCIIOTHI, oOpa3yromue Oenku. XUMHUYECKHe CBOMCTBA OENKOB: THAPOININ3, JNEHATypalus, KaueCTBEHHBIC

(IIBETHBIE) peaKIMK Ha OCIIKU

3.18

CTpOGHI/Ie U CTPYKTYpa IIOJIUMEPOB. 3aBHCHUMOCThL CBOMCTB MOJIMMEPOB OT CTPOCHUA MOJICKYII. OCHOBHBIE CIIOCOOBI
MOJIYUCHHUA BBICOKOMOJICKYJISIPDHBIX COGI[PIHCHPIIZI pCaKuu IOJUMCpU3aAllMU U ITOJIMKOHACHCAIUHU. KJ'IaCCI/I(I)I/IKaI_[I/ISI

BOJIOKOH




HHHPar## nenTnuKanus OpraHnIecKux COeTMHEHNH. Perenne sKcriepuMeHTalbHBIX 3a/1a4 Ha Paclio3HABAHUE

3.19
OpPTraHUYECKUX BEIIECTB
3.20 I'eneTndeckas CBsA3b MEXAY KlacCaMU OPraHUYECKUX COCUHEHUIN
4 XHUMHUS U KU3HBb
41 XuMus B IOBCETHEBHOM ku3HU. [IpaBuiia 6e30macHOi paboThl ¢ €KHUMH, TOPIOYUMHU U TOKCUIHBIMH BEIIECTBAMH,
CpelcTBaMU OBITOBOM XUMUU
XuMus U 300poBbe. XUMHS B MEAUIMHE. XUMHUS U CEIbCKOE XO3AWUCTBO. XHMMHS B MPOMBIIUIEHHOCTH. XUMHS U
4.2 SHEPreTHKA: IPUPOIHBIN M MOMYTHBIN HEPTIHOM Ta3bl, MX COCTaB U ucnoiib3oBanre. CoctaB HePTH u € epepaboTka
(TpUpOIHBIE HCTOYHHUKH YTIIEBOIOPO/IOB)
XuMus U skojorusi. XUMHUECKOe 3arpsi3HEHHE OKpYysKarolleill cpeabl U ero nociueactsuss. Oxpana ruznpocdepsi,
4.3 MOYBKI, aTMOChEPHI, GIIOPHI U PayHbl OT XUMHUECKOTO 3arpsisHeHus. [IpobiieMa 0TX0A0B U MOOOYHBIX MPOIYKTOB.
AnbTepHaTUBHBIE HICTOYHUKHU SHEPTUU
OO61re npeacTaBiIeHUs O MPOMBIIUIEHHBIX CIIOCO0axX MONyYeHUsS XUMUYECKUX BEUIeCTB (Ha MpUMepe MPOU3BOACTBA
4.4 aMMuaka, cepHol kuciothl). YE€pHas u uBetHas wmertamutyprus. CTEKIO M CHUJIMKATHAs TMPOMBIIUIEHHOCTb.
[IpombinnenHas opraunueckas Xumusi. CoIpb€ 111 OpraHNnYeCKOM MPOMBIILIIEHHOCTH
5 #H##Par### Tunbl pacy€THBIX 3a1a4
c 1 #iHPar#H#Pacu€Tsl Macchl BelecTBa WM 00bEMa ra30B M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MacCe WIH O0BEMY

OIHOI'0 U3 YYAaCTBYIOIIUX B PCAKIINH BCIICCTB




5.2

#H#HPar##Pacuérrl TeroBoro 3¢ dexra peakuuu

5.3 HH#HPar###Pacu€Tpl 00BEMHBIX OTHOIICHUH Ta30B IPU XUMHUUECKUX PEAKLIUAX

54 ###Par###Pacuérel maccel (00BEMa, KOIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CJIA OJTHO U3 BEIIECTB JIaHO B
M30BITKE (MMEET MPUMECH )

5.5 H#HPar#H##PacuéTsl MaccoBOM UM 0OBEMHOM TOJU BBIXOJA MIPOAYKTA PEAKIIMH OT TEOPETUUECKH BO3ZMOKHOIO

c 6 ###Par###Pacuérel maccel (00BEMa, KOIMUECTBA BEIIECTBA) MTPOYKTa PEAKIIUH, €CJIA OJTHO U3 BEIIECTB JIaHO B BUJIC
pacTtBopa Cc onpeAeIEHHON MaCCOBOM JIOJIEW pacTBOPEHHOIO BEIIECTBA

5.7 HH#Par###Pacd€Thl ¢ HCOIB30BAHUEM MOHATUNA «MACCOBAast A0JISDY, «MOJISIpPHASI KOHIICHTPALIUS», «PACTBOPUMOCThY

c g ###Par###Haxoxx neHre MoeKyJISIpHON (hOPMYJTBI OPTraHUYECKOTO BEIIECTBA 10 €r0 TUIOTHOCTH  MaCCOBBIM JIOJISIM

9JICMCHTOB, BXOAMIUX B €0 COCTaB, WA IO MPOAYKTaM CropaHusd




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus; 10 knacc. yrnmyonennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u np.; nox penakiueit Jlynuna B.B. OGmiectBo ¢
OTrpaHU4YEHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKioHEepHOE 00111€CTBO
«M3narensctBO «IIpocsenienue»

» Xumus; 11 knacc. yrinyonennoe ooydenue Epemun B.B., Ky3smenko H.E.,
HposnoB A.A., u ap.; nox penakiueit Jlynuna B.B. OGmectBo ¢
OTrpaHU4YEeHHOU OTBETCTBEHHOCTHIO «JIPODA»; AKiioHepHOE 00111€CTBO
«M3parensctBO «IIpocBenienue»

Epemun B.B., Ky3emenko H.E., Tepennn B.U. u nqpyrue; nox penakuuein
Jlynuna B.B.//Xumus. 10 kiacc. YueOHUK. YTIIyOJIEHHBIN YPOBEHB
[Ipocsemenue 2025.

Epemun B.B., Ky3emenko H.E., Tepenun B.W. u nqpyrue; noa penakuuei

Jlyauna B.B.//Xumus. 11 kinacc. YueOHuk. YrinyOnéHHBINA ypOBEHB

IIpocsemenue 2025.

METOIUYECKHUE MATEPUAJIBI JJIS1 YUUTEJISA
Epemun B.B., Ky3pmenko H.E., Tepenun B.U. u npyrue; nox pexakuuen
Jlyauna B.B.//Xumus. 10 kimacc. YueOHuK. YrinyOnéHHbBINA ypOBEHB

[Ipoceemenue 2025.



Epemun B.B., Ky3smenko H.E., Tepenun B.U. u agpyrue; nox penakuuei
Jlynuna B.B.//Xumus. 11 kinacc. YueOHUK. YTIIyOJIE€HHBINA YPOBEHB
ITpoceemenue 2025.

VYuebHoe nmocodue [Tpoceemnienne Xumus. 10-11 knaccol. YTiryOaeHHbIN

ypoBeHb. COOpHUK 3a/1a4 U ynpaxuenuid. 2024 rox, C. A. Ily3akos

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETHU
UHTEPHET

https://prosv.ru/

https://resh.edu.ru/

https://www.edu.yar.ru/russian/cources/chem

/

https://www.alhimik.ru/
him.1lseptember.ru

https://college.ru/himiya/index.html

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege






