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IHOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma 1o XMMHM Ha ypOBHE CPEIHET0 0011ero 00pa3oBaHus pa3padoTaHa Ha
ocHoBe DexpepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 oOpazoBanuu B Poccuiickoii
Odenepanun», TpeOOBaHMNA K pe3yJdbTaTaM OCBOCHHS (eaepalibHOM  00pa3oBaTenbHOM
nporpammel cpeadero oormiero oopaszoBanusi(POIT COO), npencraBiaeHHbIX B DeaepanbHOM
rocyJiapctBeHHOM oOpa3zoBarenbHoM cTtangapte COO, ¢ yuérom Konnenuuu mnpenojiaBaHus
y4eOHOro mpeameTa «XuMus» B o0pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®dexeparum,
peanu3yonmMX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI, U OCHOBHBIX MOJIOXKEHUN «CTpaTerun
pa3BuTHs Bocnutanusa B Poccuiickoil @enepannu Ha nepuon a0 2025 roga» (Pacnopsbxenue
[IpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YINIyOJIEHHOTO H3y4Y€HUs 3aHMMAeT Ba)XXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4HOro oOpa3zoBaHus ywammxcs 10-11 xmaccoB. M3yuenue mnpeamera,
peayiuzyeMoe B YCIOBUSAX AUPPEPEHUUPOBAHHOTO, NPO(UIBHOTO OOy4YeHUs, IPU3BAHO
o0ecneunTh 00IIE00pa30BaTEIbHYIO U OOIIEKYJbTYPHYIO MOATOTOBKY BBITYCKHHUKOB IIKOJIBL,
HEOOXOAUMYIO JIs aJalTallMK UX K ObICTPO MEHSAIOIIKUMCS YCIOBUSM )KM3HHU B COLITUYME, a TAKKE
JUTSL IPOJOJIKEHUsI 00yUeHHs B OpraHu3aiusax npodeccHoHaIbHOro 00pa3oBaHMsl, B KOTOPBIX
XUMUS SABIISAETCA OAHOU U3 MPUOPUTETHBIX TUCLHUILIUH.

B mporpamme mno XuMuUM Ha3HayeHUE MpeaMeTa «XUMHUS» [OJIy4aeT MOAPOOHYIO
MHTEPIIPETAMI0 B COOTBETCTBUM C OCHOBomnonararomumu nosoxenuasmu OI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€NIEH, COAEPIKaHUSI, PE3YIHTATOB 00YUEHUS U TPEOOBAHUI K YPOBHIO
MOATOTOBKM BBIMYCKHUKOB. CBHIIETEIBLCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBINOJIHIEMbIE
IPOrpaMMoOil o XUMUU QYyHKIUH:

e uHPOPMALMOHHO-METOUYECKAs], peaau3anusi KOTOpoil oOecneuyuBaeT IOJydYeHHUE
NOpPEICTaBICHU O LESIX, COAEPKaHWU, OOLIEH CTpaTeruu OO0yuyeHUs, BOCIHMTAHUS U
pa3BUTUS OOYYAIOUIMXCS CPEACTBAMM IpeaMeTa, U3y4aeMOro B paMKaX KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-TUIAHUPYIOIAs, KOTOPas Ipe1yCcMaTpUBAET ONpeIeTICHUE: IPUHIUIIOB
CTPYKTYPUPOBAHMSI M  TOCIEJOBATENIbHOCTH HW3Yy4YeHUs y4yeOHOro Marepuasna,
KOJIMYECTBEHHBIX M KAaUECTBEHHBIX €r0 XapaKTEPUCTHK; MOAXO0J0B K (hOPMHPOBAHUIO
COJIEp)KaTeIbHOM OCHOBBI KOHTPOJII M OIEHKHM 00pa30BaTeIbHBIX JOCTHKEHHM
oOyJaromuxcsi B paMKax HUTOrOBOHM aTTecTalllu B pOpME €AMHOIO roCyAapCTBEHHOTO
9K3aME€Ha N0 XUMHHU.

[Iporpamma i yriayO0iaEHHOrO U3y4EHUS XUMHHU:

® yCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJEpKaHKe, 0043aTENbHOE A1 U3YUEHUS
B paMKax OTHENbHBIX  MNpoduieid, MNpeaycMaTpuBaeT  paclpeiesieHHe U
CTPYKTYPUPOBAHHME €ro IO KjaccaM, OCHOBHBIM COJIEP>KATENIbHBIM JIMHUSIM/pa3esiam
Kypca,

e 1aéT mMpUMEpPHOE paclpesesieHue yueOHOro BpeMEHHU, PEKOMEHIyeMOro Il U3y4YeHHUs
OTJICJIbHBIX TEM;

e mpejjiaraeT MPUMEPHYIO MOCIEA0BaTEIbHOCTh U3YUEHHsI yUEOHOTO MaTepuana ¢ yuéTom
JIOTUKH MOCTPOEHMS Kypca, BHYTPUIPEIMETHBIX U MEKITPEAMETHBIX CBA3EH;

e aéT METOAMYECKYIO MHTEpIpeTalnuio Lejed M 3aJad HU3y4YeHUs IMpeaMmeTa Ha
yriyOJ€HHOM YpOBHE C YY4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHETO
oO1ero o0pa3zoBaHus, COJAEPKATEIbHON XapaKTEPUCTUKU TIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHS OCHOBHOW 00pa30oBaTeIbHOW MPOTpaMMbl CPEIHEro oO0IIero o0pa3oBaHUs
(JINYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHUOB



y4eOHO-TI03HABATEIbHBIX JIEUCTBUM OOYy4YarOMIerocsi IO OCBOEHUIO COJEp KAHMS
npeaMera.

ITo BceMm Ha3BaHHBIM MO3ULUSAM B [IPOrpaMMe [0 XUMUU MPEAYCMOTPEHA TPEEMCTBEHHOCTh
c oOyueHMEeM XUMHH HAa YpPOBHE OCHOBHOTO o00mero oOpa3oBaHus. 3a mpeaeIaMu
YCTAHOBJICHHOW MPOTpaMMOM MO XUMHUU 00s3aTeIbHOW (MHBapUAHTHOM) COCTaBIISIIOLIECH
coliepKaHUsl y4eOHOro npeamMera « XUMHUs» OCTaETCs BO3MOXHOCTh BhIOOpA €ro BapuaTUBHOM
COCTABJISIFOLIEH, KOTOpasi I0JKHA ONPEENSATHCA B COOTBETCTBUU C HANPABIEHUEM KOHKPETHOTO
npodumns oOyueHusl.

B cootBerctBuM ¢ KoHmentyanbHbiMU mojoxkeHusMu OI'OC COO o HazHaueHUH
peaMeToB 0a30BOr0 U YIIIyOJIEHHOTO YPOBHEH B cucTteMe MU PpepeHImpoBaHHOTO 00yUeHUs Ha
YPOBHE CpeJIHEro 001Iero 00pa3oBaHus XUMUSI Ha YPOBHE yriayOJIEHHOTO M3yUYEHUs HalpaBJeH
Ha peaju3alui0 MPEEMCTBEHHOCTH C TMOCHEAYIOIIUM JTaloM IOJYyYEHUS XUMHYECKOTO
oOpa3oBaHMsI B paMKaX U3Y4YEHHUS CHEIHAIbHBIX €CTECTBEHHO-HAYYHBIX M XHWMHYECKHX
JUCIUIUIMH B By3aX U OpraHU3aIUsAX CPEIHETO MPoecCHOHAbHOTO 00pa3oBanus. B 3Toil cBsi3n
U3yYEHHE TMpeaMeTra «XHUMHS» OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha pACIIUPEHHE U
yIIIyOJICHHE TEOPETUYECKOM M MPaKTUYECKOM MOArOTOBKH OOyYaroluXcsi, BBIOPABIIMX
onpenen€HHbld Tpoduiib 00y4YeHHs], B TOM YUCIE C NEPCIEKTUBOM MOCIEAYIOMIEro MOIyYeHHUs
XUMHYECKOT0 00pa30BaHus B OpraHu3alusx npodeccuonaapHoro oopazopanus. Hapsiay ¢ atum,
B cere TpeboBannii ®I'OC COO Kk mIaHHpyeMbIM pe3yJibTaTaM OCBOCHHUs (eaepaibHON
00pa3oBaTeNbHON MPOrpaMMbl CPEIHETO O0IIEr0 0Opa30BaHUs U3yUYECHUE MpPEaMeETa «XUMUSD)
OpPUEHTHPOBAHO TAKKE HA PEIlICHUE 3a7a4 BOCIIUTAHUS U COLUUAIILHOTO Pa3BUTHUS 00yUaroIuXxcs,
Ha (opMuUpOBaHUE Y HUX OOIIEMHTEIUIEKTYaIbHBIX YMEHUN, YMEHUHN pallMOHAIU3AIIUN YIeOHOTO
Tpyia W OOOOMIEHHBIX CHOCOOOB JEATEIBHOCTH, HWMEIOIUX MEXKIUCIUILTUHAPHBIM,
HaJIIPEIMETHBIN XapaKTep.

CocrapnsomuMu npeaMera «XuMus» Ha YpPOBHE YTIyOJEHHOTO W3YYEHHS SIBISIOTCS
yrayonénnsie Kypchl — «Opranundeckas xumusi» u «OO01as u Heopranuueckas xumus». [Ipu
OTpeIeICHUH MOAX0A0B K 0TOOPY M CTPYKTYPHOUM OpraHU3allK COAEPKAHUS ITUX KYypCOB B
mporpamMme Mo XUMHUM 3a ocHOBY TpHHATH nosioxkeHuss ®I'OC COO o paznuuusx 6a30BOro u
yIIIyOJIEHHOTO YPOBHEW U3YUYEHUs MIPEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuueckas xumus» u «OOIas U HeopraHuyeckas
XUMUSD» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHUH, OTHOCSIIUXCSA K 0a30BOMY
YPOBHIO M3YyYEHHMs MpeaMeTa. JTa CUCTeMa 3HAHUU MOJIy4aeT ONpelelEHHOE TEOPETHYECKOe
JOTIOJTHEHUE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOUTH  CYLIECTBEHHO  OONbIIHMA  00BEM
(akTonornyeckoro marepuaia. Tak, Ha yriayOnéHHOM YpOBHE M3YUYEHUs MpeaMeTa o0ecreyeHa
BO3MOKHOCTh 3HAQYMUTEIBHOTO YBEIWYEHUSI O00BbEMA 3HAHUN O XUMHUYECKHX DJEMEHTax |
CBOMCTBAxX WX COCJAMHEHHUI HA OCHOBE PACIIMPEHUS U YTIIyOJICHHS TPEACTABICHUM O CTPOSHUU
BEILIECTBA, XUMUYECKON CBA3U U 3aKOHOMEPHOCTAX MPOTEKAHUS PEAKINil, pACCMATPUBAEMBIX C
TOYKH 3PEHUSI XUMUUYECKON KUHETUKUA U TEPMOJUHAMUKU. M3yueHre NepuoinvecKoro 3akoHa u
[lepuonuueckoid  CUCTEMbl XHMHYECKHX JJEMEHTOB Oa3upyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUUYECKHX TPECTABICHUSIX O CTPOCHUH aToMa. XUMUYECKAas CBSI3b OOBICHACTCS
C TOYKH 3PEHUSI SHEPTreTUYECKUX M3MEHEHUN Tpu €€ 00pa30BaHWU U Pa3pPyIICHHUH, a TAKXKE C
TOYKM 3pEHUS MEXaHU3MOB €€ oOpazoBaHus. M3ydyeHue THUIIOB peakiuid JOMOJIHIETCS
(dhopMHUpOBaHUEM ITPEICTABICHUN 00 SJIEKTPOXUMHUECKUX MIPOLIECCAX U AJIEKTPOIN3E PACIIIaBOB
U PACTBOPOB BEIIECTB. B Kypce OpPraHM4YeCKOM XHMHUU MPU PACCMOTPEHUH PEAKIHUOHHOMU
CIIOCOOHOCTH COEIMHEHUH YIeNsIeTCs 0c000€ BHUMAaHUE BOIpocaM 00 3JIEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIil.



Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEpKaHHE KypCOB XMUMHUH YTIyOJEHHOTO YPOBHS
U3Y4YEeHUsS JUIsl KJIACCOB ompeneneéHHoro mpoduis (riaaBHbBIM o0pa3oM Ha HMX CTPYKTYpy U
XapakTep JOMOJHEHUH K 001Iel cucTeMe NPeAMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npenMetsl. Tak, Hampumep, B COJEp)KaHUU MPEAMETa s KJIacCOB XUMHUKO-(U3NYECKOTO
npoduist Oonbloe 3HaYeHHe OyAYT UMETh 3JIEMEHThI Y4eOHOro MaTtepuaia Mo O0IIe XUMHUH.
[Ipn m3ydyeHuu mpeaMeTa B JAHHOM CIIydae aklEHT OyAeT caelaH Ha OOIIHOCTh METOOB
MO3HAHMs, OOIHOCTh 3aKOHOB M TEOPUI B XUMUU U B (PU3HUKE: aTOMHO-MOJICKYJISIpHAST TEOPHS
(MonekynspHas Teopusi B (PHU3MKE), 3aKOHBI COXPAHEHWS MacChl W DHEPrHH, 3aKOHBI
TEPMOJAMHAMMKH, JIEKTPOJIN3A, IPEACTABICHNS O CTPOEHNUH BEIIECTB U APYTOE.

B T0 ke Bpemsi B cojiep:KaHUU MpeaMeTa ISl KIIACCOB XUMHUKO-0MOJIOrHUecKoro mpoduis
0ol yAeNbHBINA BeC OyAeT MMETh opraHudeckas Xxumus. B aTom ciydae npenocraBisieTcs
BO3MOXHOCTB sl 00J1ee 0OCTOSTENHHOIO PACCMOTPEHUSI XUMUUECKOM OpraHu3aliy KJIETKHU KaK
OMOJIOTUYECKONW CHCTEMBI, B COCTAaB KOTOPOM BXOHAT, K MPUMEPY, TaKHe CTPYKTYypHbIE
KOMITOHEHTHI, KaK JUMUAbI, OCJIKH, YIJIEBOJIbl, HYKJIEUHOBbIE KUCIOTHl U Apyrue. Ilpu stom
3HaHUSA O COCTABE M CBOMCTBAX NPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy»aT OCHOBOM JJI U3YUYEHUs CYIIHOCTU MPOLIECCOB (DOTOCUHTE3A, AbIXaHUSs, TUILEBAPEHHUS.

B mnnane ¢opMupoBaHUS OCHOB HAy4YHOI'O MHPOBO33PEHUS, OCBOCHHS OOIIECHAYYHBIX
METO/I0B [TO3HAHHUS U OIbITA MPAKTHYECKOTO IPUMEHEHHUS HAyUYHbIX 3HAHUI N3y4YeHue NpeaMeTa
«Xumus» Ha yriayOJEHHOM YpPOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SX C Y4EOHBIMU
NpeAMETaMH, BXOJSIIMMH B COCTaB NpPEIMETHbIX oOnacteld «EcTecTBEeHHO-HAy4YHbIE
npeaMeTs», «MaTteMaTuka 1 HHPopMaTuka» U «Pycckuil sI3bIK U TUTEPATYPay.

[Ipu u3ydyenun y4eOHOro mpeameTa «XUMHUs» Ha YriayOJIEHHOM YypOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOIO U CpeaHero oOmiero ooOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajaueit
NEPBOCTENEHHOW 3HAYUMOCTU sBIIsIETCS (OPMHUPOBAHME OCHOB HAayKH XMUMHHM Kak o00JjacTu
COBPEMEHHOIO €CTECTBO3HAHMS, INPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa M OJHOIO W3
KOMIIOHEHTOB MHUPOBOU KyJbTYyphl. Perienue 3Tol 3ajaun Ha yriiyOJIEHHOM YpOBHE MU3y4EHUs
IIpeAMETA MPEANOJIaracT peaanu3altio TaKuX LeJIeH, KakK:

e (opmMupoBaHHE NPEACTABICHUI: O MaTEPUATBLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
IT03HABAEMOCTH SIBJIEHUU ITPUPOJIBI, O MECTE XUMHUU B CUCTEME ECTECTBEHHBIX HAYK U €€
BeIylllel posn B OOECIEUEHUH YCTOMUYMBOIO Pa3BUTHUSL YEIOBEUECTBA: B PELICHUU
MpoOJIeM HKOJOTMYECKOM, DHEPreTUYeCKO M MUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJUIMHBI, CO3aHUU HOBBIX MAaTEPHUAJIOB, HOBBIX ICTOYHUKOB YHEPTUH, B 00ECIIEUEHUN
paloHaIbHOIO MPUPOJIOTOIb30BaHUA, B (DOPMUPOBAHUM MHMPOBO33PEHUSI U OOUIei
KyJbTYpbl YeJIOBEKa, a TAaKK€ JKOJIOTMUEeCKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPELE;

® OCBOCHHME CHUCTEMbl 3HAHUM, JEXKAIIUX B OCHOBE XMUMHUYECKOW COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa: (yHAAMEHTAIbHBIX MOHATH, 3aKOHOB M TEOPHIA
XUMUH, COBPEMEHHBIX MPEJICTABICHUN O CTPOCHHMM BEIIECTBA HA Pa3HbIX YPOBHIX —
aTOMHOM, HOHHO-MOJIEKYJISIDHOM, HAaJIMOJIEKYJSIPHOM, O TEPMOJIWHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUS XUMHUYECKUX PEaKIUH, 0 XMMHUYECKOM
PaBHOBECHUH, PACTBOpaxX M JTUCIEPCHBIX CHCTEMaX, 00 OOIIMX HAyYHBIX MPUHLHUIAX
XUMHYECKOTO ITPOU3BOJICTBA;

e (QopmupoBanne y 0OydYarOUMXCsl OCO3HAHHOTO TMOHUMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHUYECKMX 3HAHUM i1 OOBACHEHHUS KIIOYEBBIX HIEH M MpodiieM
COBPEMEHHOM XUMUH, A OOBSCHEHUS M MPOTHO3UPOBAHMS SIBICHUN, UMEIOLINX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOIO peuieHus MpoOJjeM, CBSI3aHHBIX C
XMMHUEN, NPOTHO3ZUPOBAHUSA, aHAIM3a W OLEHKM C MO3ULUH IKOJIOTMYECKON



0€30MacHOCTH TOCJIEACTBUNA OBITOBOM M MPOU3BOJCTBEHHOMN NEATEILHOCTH YEJIOBEKa,
CBSA3aHHOM C XUMUYECKUM IPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MEPEPAOOTKOM BEILIECTB;

e yriuyOJieHHE TPEACTABICHWA O HAYYHBIX METOJAaX TO3HAHUSA, HEOOXOIUMBIX JIJIs
MpUOOPETEHUST YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUST XUMUYECKUX
SIBJICHUM, UMEIOIINX MECTO B IIPUPOJIC, B IPAKTUUECKON AEATETLHOCTH U TTOBCEIHEBHOM
KU3ZHU.

B mane peanuzanuu  mepBOOYEPENHBIX BOCHUTATENBHBIX W Pa3BUBAIOIIMX (DYHKIIHIMA
[IEJIOCTHOM CHUCTEMBI CpPEAHEro 001Iero oO0pa3oBaHus NMPHU U3YYEHHUH TpeaMeTa « XUMUs» Ha
yriyOJI€HHOM YPOBHE 0COOYIO aKTyalbHOCTh MPUOOPETAIOT TaKKE 1IeNIU U 33]1a4uH, KaK:

e BocCIUTaHHE YOESKIEHHOCTH B TIO3HABACMOCTH SIBICHUU TPHUPOABI, YBAKECHHS K
MPOIECCY TBOPYECTBA B OOJACTU TEOPETUUECKUX U MPUKIATHBIX HUCCICIOBAHUM B
XUMUH, (DOPMUPOBAHKE MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

® pa3BUTHE MOTUBAIIMM K OOYYEHUWIO U TMO3HAHMIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCTIIMTaHHUIO HA OCHOBE YCBOEHUs 00IIEYEI0BEUECKUX IEHHOCTEMH;

® pa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHbIX M  TBOPYECKUX
CIIOCOOHOCTEW 00yuaromuxcsi, GOpMUPOBAHUE Y HUX CO3HATEIILHOTO OTHOIIEHUS K
caM0oOOpa30BaHUIO M HEMNPEPHIBHOMY O0Opa30BaHUIO KaK YCIOBUIO YCIIEUIHOM
podheCCUOHAIBHOM M OOIIECTBEHHOW MESITEIHbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3JI0POBBIO U TOTPEOHOCTHU B 3JJOPOBOM 00pa3e KU3HU;

e (QopMupoBaHME YMEHHMI W HAaBBIKOB Pa3yMHOTO MPHUPOAOINOIL30BAHUS, Pa3BUTHE
AKOJOTUYECKOM  KYJbTYypbl, NPUOOpPETEHHWE  OMbITa  OOIIECTBEHHO-NOJE3HON
AKOJIOTHYECKOM AEATETbHOCTH.

OO6miee yucIO 4YacoB, MPEIYCMOTPEHHBIX NJIsi W3YUYEHUS XUMHUU Ha YTIyOJEHHOM YpPOBHE
cpeaHero obmero obpaszoBanus, coctaBiser 204 vacoB: B 10 kmacce — 102 gaca (3 4daca B
Henento), B 11 kimacce — 102 gaca (3 4aca B Hellemo).



COIEPKXAHUE OBYYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMMH.

[Ipeamer © 3Ha4YeHWE OPraHUYECKOW XUMHUH, MPEACTAaBIEHUE O MHOIroo0Opa3uu
OPTraHUYECKUX COCIUHECHUMN.

DNEeKTpOHHOE CTPOCHHE aToMa yIJIEpoJla: OCHOBHOE U BO30YKIEHHOE COCTOSIHMS.
BaneHTHbIE BO3MOKHOCTH aToMa yriiepoaa. XUMHYECKas CBA3b B OPraHUYECKUX COCTUHECHHUSIX.
Tunel rubpuau3auu aTOMHBIX OpOUTaNiel yriepoaa. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOMN
CBs3U (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). THIbl mepekpbIBaHUsS aTOMHBIX OpOUTajel, 6- U
n-cBsizu. OnuHapHas, ABOMHas W TpolHas cBsi3b. CHocoObl pa3pbiBa CBA3€H B MOJEKYJax
opranndeckux BeniecTB. [loHaTre 0 cBOOOHOM pajaukane, Hykieoduie u anekTpodure.

Teopust cTpoeHus opraHudyeckux coeauHeHuii A.M. bytinepoBa W COBpEMEHHbIE
MIPEACTABICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUH CTPOCHHSI OPraHUYECKUX COCTUHEHUN.
MonekynsapHble W CTPYKTypHble (Gopmyibl. CTpyKTypHble (DOPMYJIBI Pa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpaml€éHHas, cKenetHas. M3omepus. Buuabsl u3oMepuu: CTPyKTypHas,
MPOCTPAHCTBEHHAA. JIEKTPOHHBIE S(PQPEKTbl B MOJIEKYJaX OpPraHUYECKUX COEIUHEHUMN
(MHIYKTUBHBIN U ME30MEPHBINA 3D PEKTHI).

[IpeacraBnenue o KIacCUPUKALUU OPraHUYECKUX BeliecTB. [loHsaTre 0 pyHKIIMOHATIBHON
rpynne. I'omosnorusd. I'omonoruueckue psaapl. CucremMaTideckass HOMEHKIATypa OpraHnYeCKUX
coenunennii (IUPAC) u TpuBHaiibHbIEe HA3BaHUS OTJEIBHBIX IIPEICTABUTEIICH.

OcobenHoctn u  Kiaccupukauusg  OpraHMdYecKux  peakuuid.  OKHUCITUTENbHO-
BOCCTAHOBUTENBHBIE PEAKLINHA B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIBHBIE METOJBl U3YUYECHUS BEIIECTB U HX INPEBPAIICHUI: 03HAKOMIICHUE C
oOpa3amMi OpraHUYECKUX BEIIECTB U MaTepHallaMd Ha UX OCHOBE, ONBITHI MO MPEBPALLECHUIO
OpraHMYEeCKUX BEILIECTB IpU HarpeBaHuu (IJIaBJi€HHE, OOYIVIMBAaHWE M TOPEHHE),
KOHCTPYMPOBAaHUE MOJICJIE MOJIEKYJI OPraHUYECKUX BEIECTB.

YrieBoaopoasil.

Ankanbl. ['oMonornueckuii psiji aqkaHoB, oOmias ¢popmyJsia, HOMEHKIIATypa U U30MEpHs.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIl alKaHOB, SP-TUOPHMIN3ALMSA ATOMHBIX
opOuTanei yriepoja, 6-cBa3b. OU3NUYECKHe CBONCTBA aJIKAHOB.

XVWMHYECKHE CBOMCTBA AJKAHOB: PEAKIMU 3aMELIEHUs, M30MEPHU3ALIMH, IETUAPUPOBAHUS,
LHMKJIA3alUd, NUPOJU3a, KpEeKuHra, ropeHus. llperncraBieHne o0 MexaHU3MeE peakUuil
PaAMKaIBbHOTO 3aMEILEHUS.

Haxoxnaenue B npupoie. CriocoObl MOMyueHUs: U MPUMEHEHHUE aJIKaHOB.

[uxnoankanel. OOmas ¢hopmysna, HOMEHKIAaTypa u nu3oMmepus. OCOOEHHOCTH CTPOEHUS U
XUMHUYECKUX CBOMCTB MajbiX (LUKJIONPOINaH, UUKIOOyTaH) M OOBIYHBIX (LIMKJIOMEHTaH,
LUKJIOTEKCaH) UKI0ankaHoB. CriocoObl MOIy4YeHUS U IPUMEHEHHUE [IUKI0ATKaHOB.

Anxensl. ['omonoruueckuii psaj agkeHoB, oOmas GopMmysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ IIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ AKCHOB, SP’-rMOpUIM3alus aTOMHBIX OpOMTaieH
yriiepojia, 6- U m-cBsizu. CTpyKTypHas U reoMeTpudeckas (Iuc-TpaHc-) nsoMmepus. Guznueckue
CBOMCTBa aJKEHOB. XHMHUYECKHE CBOWCTBA: pEAKIMU NPUCOCAUMHEHUS, 3aMEIEHUs B O-
IIOJIOKEHHUE NPU JABOMHOW CBA3HU, INOJMMEpU3alMU U OKucieHus. IIpaBuno MapkoBHUKOBA.
KauecTBenHble peakuuu Ha ABOMHYIO CBs3b. CIIOCOOBI MOTYYEHUSI U TPUMEHEHUE AIKEHOB.



Ankanuensl.  Knaccudukanus — ankaaueHoB — (CONpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoeantvle). (OCOOEHHOCTH AJIEKTPOHHOTO CTPOEHUST M  XUMHUYECKHX CBOMICTB
CONPSKEHHBIX JHUEHOB, 1,2- u 1,4-npucoenunenue. IlommMepusanus COnpsyKEHHBIX JTHEHOB.
Crioco0bl MoTy4eHus: U MPUMEHEHUE alIKaJueHOB.

Anxusbpl. ['OMONTOTHYECKU Pl aIKWHOB, 00mas GpopMyia, HOMEHKIATypa U W30MEpHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJIKWHOB, SP-THOpUIM3ALMS aTOMHBIX
opOutaneir yriepoaa. PU3MYECKHE CBOMCTBA AJIKMHOB. XHMHUYECKHE CBOMCTBA: peEaKIuu
MPUCOEIMHEHUS, TUMEPU3ALIMA U TPUMEPHU3alnU, OKUCcIeHUs. KuCcIoTHbIE CBOMCTBA aJKUHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBsA3b. KauecTBEHHbIE peaKiMu Ha TPOWHYIO CBA3b. CrOCOOBI
MOJIy4eHHS U IPUMEHEHHE aJIKMHOB.

ApomaTrueckue yrieBoaopoisl (apeHsl). [[loMonornyeckuit psj apeHoB, oomas Gopmyia,
HOMEHKJIaTypa U U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJIbl O€H30171a.
duznyueckre CBOMCTBAa apeHOB. XMMHUYECKHE CBOWCTBA OEH30Jla U €ro TOMOJIOTOB: PEAKIUU
3aMelleHus] B OCH30JIbHOM KOJIbLIE U YIJIEBOJOPOJAHOM pajuKaje, peakiuu MPUCOCTUHEHNUS,
OKHucJeHue roMosioroB 6en3omna. [IpeacraBieHue 006 OpUEHTUPYIOIIEM JIEUCTBUH 3aMeCTUTENEH
B OEH30JIbHOM KOJIbIE Ha MPUMEPE AIKWIbHBIX PAJUKANIOB, KApOOKCUIbHOM, THIPOKCUIBHOM,
aMUHO- U HUTPOTPYIIIbI, aTOMOB rajgoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB CTHPOJIA.
[Tomumepuzamust  crupona. CrnocoObl  MOAy4YeHHUS W NPUMEHEHHE  apOMATHUYECKHX
YIJIEBOJOPOOB.

[Ipupoausiii ra3. IlonmytHeie HedTsHbIe Ta3bl. HedTh u €€ mpoucxoxnenue. KaMmeHHbIN
YIrojb U MPOAYKTHI €ro mnepepadotku. CrnocoObl nepepaboTKu HEPTU: NEPEroHKa, KPEKHHT
(TepMUUeCKHM, KaTaTuTUYeCKuit), pudopMuHr, nuposuus. [IpoaykTel nepepaboTku HEDTH, UX
PUMEHEHNE B IPOMBILIIEHHOCTH U B OBITY.

['eHeTnUecKas CBA3b MEXAY PA3IMYHBIMU KJIACCAMHU YIJIEBOJOPOIOB.

DIEKTPOHHOE CTPOEHUE TaJOrEeHIIPOU3BOAHBIX YIVIEBOJOPOAOB. Peaknuu 3amerieHus
rajJloreHa Ha THJIPOKCOTPYIILY, HUTPOIPYIILy, LUAHOTPYIILy, amuHOrpymnmy. JleiicTBue Ha
TaJIOTEHIPOM3BOIHBIE BOJHOTO M CHUPTOBOrO pacTtBopa wEnouyu. B3ammopeiicTBue
JUTAJIOTCHAJIKAHOB C MarHvueM U UUMHKOM. [IOHATHE O METajioOpraHW4YeCKHX COEAMHEHUSX.
Hcnonb3oBaHue rajoreHIpoU3BOAHBIX YIIEBOAOPOAOB B OBITY, TEXHUKE W TPU CHHTE3E
OpraHUYeCKUX BEIIECTB.

OKCNepUMEHTAIbHBIE METO/Abl HM3YYEHHUs BEIIECTB M MX [MPEBpAlICHUI: H3y4YeHHE
(¢u3MYecKuX  CBOMCTB  YIVIEBOJOPOAOB  (pacTBOPUMOCTh),  KAYECTBEHHBIX  pEaKIUi
YIJIEBOJOPOIOB PA3IUYHBIX KiaccoB (oOecuBeurnBaHUE OPOMHON MM MOJHOW BOJBI, pacTBOpa
NepMaHraHata Kajius, B3aMMOJCICTBME aleTWIeHa C aMMHAYHbIM pPacTBOPOM OKCHJA
cepeodpa(l)), kauecTBeHHOE OOHapyKEHHE YTIepojia U BOJIOPOJia B OPraHMYCCKHUX BEIISCTBAX,
MOJIy4Y€HUE 3TUJICHAa W HM3yYEHUE €ro CBOMCTB, O3HaKOMJEeHHME C¢ KoyulekuusmMu «Hedte» u
«Yromp», ¢ o0Opa3uaMu IJlacTMacCc, KaydyKOB M PpE3HMHbI, MOJIEIUPOBAHUE MOJIEKYII
YIJIEBOJOPOIOB U FJION€HIPOU3BOIHBIX YTIIIEBOJOPOIOB.

Kuciaopoacoaepxamme opranudeckue CoOeJMHECHUS.

IIpenenbHble OfHOATOMHBIE CcOUPThl. CTpoeHHE MOJIEKYJ (Ha OpUMEpPEe METaHoJa |
staHosa). ['oMonorudeckuii psas, oomas hopmysa, U30Mepus, HOMEHKIIaTypa U Kilaccuukarus.
®uznyeckre CBOMCTBAa NpPENETbHBIX OJIHOATOMHBIX CIHUPTOB. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMH ~ CIIMPTOB. XUMHUYECKHE CBOMCTBA: pEaKUUU 3aMEIICHMs, JEeTUApPATALNH,
OKHUCJIEHUS], B3aUMO/ICUCTBUE C OPraHUYECKUMH U HEOPTaHUYECKUMHU KrciioTamu. KauecTBeHHas
peakuus Ha OJHOATOMHBIE CHUPTHI. JlelicTBHe 3TaHONa M METAaHOJa Ha OPraHHu3M 4YesIOBeKa.
CniocoObl OJTy4eHHs U IPUMEHEHHUE OJJHOATOMHBIX CIIUPTOB.



[Ipoctbie 3¢gupsl, HOMeHKIaTypa u uzoMepusi. OCOOEHHOCTH PU3NYECKUX U XUMUYECKUX
CBOWCTB.

MHOroaTroMHble CHOUPTHl — 3TUJIEHIJMKOIb W TIUUEpUH. DPU3NYECKHE U XUMHUYECKUE
CBOMCTBA: PEAKIMU 3aMELICHUs, B3aMMOJEUCTBHE C OPraHWYECKMMU WM HEOPraHWYECKUMU
KHMCJIOTAMH, Ka4YECTBEHHAsI PEaKlMsl HA MHOTOATOMHBIE ciupThl. IIpencraBienue o MexaHusme
peakiuii HykiaeouiapHOrO 3aMmeneHus. JleiictBre Ha opranu3M yenoBeka. CrocoObl MOTyYeHHs
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoit. CTpoeHne MOJIEKYJIbl, B3AUMHOE BIUSHUE THAPOKCOTPYIIIBI U OEH30JIBHOTO SAPA.
®dusznueckue cBoicTBa Penona. OcoOEHHOCTH XUMUYECKUX CBOMCTB (eHorna. KauecTBeHHBIE
peakuuu Ha (enon. ToxcuuyHocTh ¢eHona. CrocoObl MONydYeHUS U MpUMEHEHHE (eHoa.
®denondopmanbaeruaHas cMoJa.

KapOoHwnbHble COEAMHEHUS — albAECTUIAbl M KETOHBL. DIJIEKTPOHHOE CTPOEHUE
KapOOHMJILHOM TpynImbl. ['oMosloruyeckue pslibl albJETUI0B M KETOHOB, oOmias dopmyia,
U30MEpHUsl U HOMEHKJIaTypa. PU3MYECKHE CBOMCTBAa aJlbJErHJOB M KETOHOB. XUMUYECKHE
CBOWCTBA AQJIBJIETUJIOB M KETOHOB: pPEAKIUu npucoenuHeHus. OKHUCIEHUE alIbJIETHU/IOB,
KAueCTBEHHbIE pEaKIMK Ha anbaeruibl. CrocoObl MOJYyYEHHS W NPUMEHEHHE albJIETUIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KApOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUSI MOJIEKYJ
KapOOHOBBIX KuCHOT. M30oMepuss M HoMmeHkJaTypa. DU3WyYecKHe CBOWCTBA OAHOOCHOBHBIX
MpeAeNIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIy MOJIEKYJIaMH KapOOHOBBIX
KHCJIOT. XMMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMICTBA, pEaKUMs ATEpPUPUKALNU, PEAKIUU C
y4acTUEM YIJIEBOJAOPOJHOrO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOW KUCTOTHL. [ToHsTHE
O MPOU3BOJHBIX KAPOOHOBBIX KHCIIOT — CJIOKHBIX 3¢upax. MHorooOpazue kapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HEMIPEAETIBHBIX U apOMATHUECKUX KapOOHOBBIX KUCIJIOT, TUKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCHOT. [lpeacraBurenn BbICHIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAs, MAJbMUTHUHOBAS, OJICUHOBAs, JUHONE8As, JUHOAeH08as KUCIOThl. CrnocoObl
MOJIyY€HHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. ['oMonorudeckuit psa, odmas dhopmysa, U30Mepusi U HOMEHKJIATypa.
DU3NYECKNE U XUMUYECKHNE CBOMCTBA: TUIPOIU3 B KUCJION U MIETOYHOM CpEE.

XKupsel. Ctpoenue, pU3NUECKUe U XMMUYECKUE CBOICTBA JKUPOB: TMAPOIU3 B KUCIOW U
1es104HoM cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAIINX OCTATKA HENPEIETbHBIX JKUPHBIX
KucnoT. JXKupsl B mpupoje.

Mp114 Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JCHCTBHE.

O6mass xapakrepuctuka yrieBojnoB. Kiaccudukauus yrieBogoB (MOHO-, 1U- U
noyimcaxapuibl). MoHocaxapu/pl: IIIOK03a, (PyKTO3a, rajakro3a, pubo3a, 1e30KcHpubd03a.
@dusnueckne CBOMCTBA M HaxoxaeHue B mpupone. PorocuHTe3. XUMHUUECKHE CBOMCTBA
TJIFOKO3bI: PEAKIIMH C YYaCTUEM CIIUPTOBBIX M JIbIETUAHON IPYIIIL, CHUPTOBOE U MOJIOYHOKHUCIIOE
Opoxxenue. [IpumeHeHHe TIIOKO3bl, €€ 3HAYEHHE B JKU3HEAEATEIbHOCTH OpraHu3Ma.
Jucaxapuael: caxapo3a, MajabTO3a M JakTo3a. BoccTaHaBIMBaKOIINE U HEBOCCTAHABIMBAIOINE
nucaxapuel. 'maponus nucaxapunos. Haxoxnenue B npuponae u npumeHenue. [lonucaxapuap:
Kpaxmaj, [JIMKOreH M MHeiunono3a. CTpoeHue MakpoMOJIEKyJd Kpaxmasa, IJIMKOT€Ha |
LeJuTrono3bl. Pusnyeckue CBOMCTBA Kpaxmasa U LE/UTI0I03bl. XUMUYECKHUE CBOMCTBA KpaxMalia:
TUAPOJIN3, KAaYECTBEHHAs pEaklUMs ¢ MOJOM. XUMHUYECKHE CBOWMCTBA LEJUIIOIO3bI: THUAPOJIN3,
nosryyeHue 3(pupoB 1eyTtoa03bl. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN
MENK).

DKCIEpUMEHTAIBHBIE METOAbl U3YUYEHUs BELIECTB M WX IMPEBPAILCHHI: PACTBOPUMOCTH
Pa3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM, OKUCIIEHHE ITUIIOBOTO CIIUPTA



B aJbJETU]l Ha PACKaJIEHHON MEIHOW MPOBOJIOKE, OKHCIEHUE 3TUIIOBOTO CIUPTA JTUXPOMATOM
KaJus (BO3MOKHO MCIIOJIb30BAHUE BUEOMATEPUAIIOB), KAUECTBEHHbBIE PEAKIIMH Ha aJIbJIETHIbI (C
ruapokcunom guammuHcepeOpa(l) u  rugpokcumom wmemu(ll)), peakmus rimmepuHa
ruapokcuiom Menu(ll), xumMuueckne cBOMCTBa pacTBOpa YKCYCHOM KHCIIOThI, B3aUMOJEHCTBHE
pactBopa TIoKo3bl ¢ ruapokcuaom meau(ll), B3aumoaeiicTBre kpaxmaia ¢ MOJIOM, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «CriupThl U peHonb, «KapooHoBbie kucaoThl. CI0KHBIE

3GuUpb.
A3oTcoaep:Kalye OpraHnyecKre CoeAuHEeHusl.
AMUHBI — OpraHu4eckue TMpOU3BOJIHBIE aMMuaka. Kiaccudukamus amMHHOB:

anudpaTUIECKUe U apOMaTUUYECKUE; IEPBUYHBIE, BTOPUYHBIE U TpeTHUHbIe. CTpOCHHE MOJIEKYI,
oOmas gpopMyia, U30MepHsi, HOMEHKIATypa U (pu3ndeckue cBocTBAa. XUMHUUYECKOE CBOMCTBA
anu(paTUIECKUX aMHUHOB: OCHOBHBIE CBOICTBA, aJKWJIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX
aMUHOB C a30TUCTOM KUCIOTON. CONM alnKuIaMMOHHS.

AHWINH — IPEACTABUTENIb aMUHOB apoMaThuieckoro psiaa. CtpoeHne anunuHa. B3anmuoe
BJIMSIHUE TPYII aTOMOB B MoJieKyJe aHuiInHa. OCOOEHHOCTH XMMHYECKUX CBOMCTB aHUIIMHA.
KauecTBennbie peakiuu Ha aHwinH. CrnocoObl MOMy4YeHUST U MPUMEHEHUE amudaTudecKux
aMuHOB. [loyyeHue aHuIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenkmarypa wu  wusomepuss. OrtaenbHbIE NPEICTABUTENN O~
AMHHOKHCJIOT: TJIMIWH, aJlaHuH. OU3ndeckre CBOMCTBA aMUHOKHCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHUCJIOT KaK aM(OTEpPHBIX OPraHUYECKUX COCIUHEHMM, peakius MOJUKOHICHCAIUH,
oOpa3oBaHUE MENTUAHONU CBsI3U. bruonornyeckoe 3HaueHWEe aMUHOKUCTOT. CUHTE3 U TUIPOJIN3
MENTH/IOB.

benku kak mnpuponnble monuMmepsl. [lepBuuHasi, BTOpUYHAs U TPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHUE CBOMCTBA OEJIKOB: TUIPOJU3, JIEHATYypallKsl, KaueCTBEHHbIE PEaKIIMU Ha
OeJKu.

DKCIEpUMEHTAIbHBIE METOJAbl WM3YUYEHHsS BELIECTB M HMX MPEBPAIICHUN: PacTBOPEHUE
OeJIKOB B BOJIE, ICHATypaIlisi OEITKOB MPU HArpeBaHUMU, I[BETHHIC PEaKIIMN HAa OCJKH, pelieHue
AKCIEPUMEHTANIbHBIX 3aJa4 N0 TeMaM «A30TCOAEpKallle OpPraHUYEeCKUE COCIUHEHUS» U
«Pacro3HaBaHue OpraHu4eCcKuX COCTUHEHUN.

BricokoMoJieKyJIsIpHbIE COeINHEHMS.

OCHOBHBIC TIOHSITUS XMUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb MOJUMEpU3alliu, CpeAHsis MojekyispHas macca. OCHOBHBbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSIMHEHUIN — MOJMMEpU3alvs U MOJUKOHICHCAIHS.

[TonmumepHbie MaTepuabl. [TnacTmaccel (MOJIUATUIIEH, MTOJIUTIPOTIHUIICH,
MOJIMBUHWIXJIOPH/I, MOJIUCTUPOIL, MOJIMMETUIIMETAKpUIIAT, MOJINKApOOHATHI,
noJIMdTUIICHTEpEePTaNat). Y THiM3aius u nepepadoTka IiacTuka.

DOnacToMephbl: HATypalbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaJMeHOBBIH,
XJIOPONIPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bosiokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIEIK), UICKYCCTBEHHbBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€THUYECKHUE (KalpOH U JTaBCaH).

[Tonmumeps! crienanbHOTO Ha3HaYeHUs (Te(IIOH, KEBIIAp, HJICKTPOIIPOBOIAIINE TTOTUMEPHI,
OunopaznaraemMbi€ MOJIUMEPHI).

DKCIEepUMEHTAIbHBIE METOJIbI M3YUCHHS BEIICCTB M UX MPEBPAIICHUN: 03HAKOMJICHHE C
oOpa3liaMd TNPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, Kay4yKoB, peEIICHUE
IKCIIEPUMEHTANIbHBIX 3aJ1au 110 TeMe «Pacrno3HaBaHue MIacTMAcC U BOJIOKOH.

PacuéTnrble 3amaun.



Haxoxnenue MosekyisipHON (OpMyJibl OpraHUYeCKOTO COEAMHEHHS IO MAaCCOBBIM JI0JISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKJACHHE MOJEKYISIPHON (OPMYJIbl OPraHUYECKOTO
coenmuHeHUsT 10 Macce (00bEéMy) MPOMYKTOB CTOpaHMs, MO KOJIMYECTBY BemiecTBa (Macce,
00BEMY) TPOTYKTOB PEAKITIH W/WITM KCXOHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOUH (POPMYITBI
OpraHUYECKOTO BEIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOMCTB WJIM CIIOCOOOB IMOJTYyYCHUS,
OTpEICJICHHUE 10U BbIX0/1a MPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanm3zannst MeXIpeaMETHBIX CBSA3EH NMPU U3yYEHUM opraHmdeckor xumuu B 10 kimacce
OCYILIECTBIISIETCA YEPE3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSTHH, Tak WU
MOHSTHUH, MPUHATHIX B OTACIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAYYHBbIE MOHATHS: SIBIICHWE, HAay4HbIH (DakT, rumoresa, Teopus,
3aKOH, aHaJIM3, CUHTE3, KiIaccU(uKaius, HaOIOJeHUe, U3MEPEHHUE, IKCIIEPUMEHT, MOJEIIb,
MOJIEJIMPOBAHUE.

®duzuka: MaTepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKyJIa, SHEPreTHYECKHil
YPOBEHb, BELIECTBO, TEJNO, 00BbEM, arperaTHOE COCTOSIHHE BEUIECTBA, (PU3UUYECKHUE BEITUYUHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kinerka, opranusm, sKocuctema, ouochepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA U TeTepOTPOPHBIN TUIl MUTaHUA, OpokeHUe, (POTOCHUHTE3, JbIXaHHUE, OCNKU,
YIJIEBOJIbI, ’KUPBI, HYKJICMHOBBIE KUCIIOTHI, PEPMEHTHI.

['eorpadus: monesnpie HCKOMaeMbIe, TOTLIUBO.

TexHoyiorus: NMUIIEBbIE MPOAYKThHI, OCHOBBI PAIMOHAIBLHOTO MUTAHUs, MOIOIIUE CPEICTBA,
MaTepUaJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHNYECKASA XUMUSA

Teoperuueckue 0CHOBbI XMMMH.

AtoM. CocTaB aTOMHBIX sifiep. XUMHUECKUW 351eMeHT. 30Tonbl. CTpOeHUE 3JEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBBIE YHCJIAa. JHEPreTUYECKUE YPOBHU U TMOIYPOBHU. ATOMHBIE
opoutamu. Kinaccuduraruss XUMAYECKUX 3JIEMEHTOB (S-, P-, d-, f-amemenTsr). Pactipenencuue
AJIEKTPOHOB TIO AaTOMHBIM OpOHUTAsIM. OJIEKTPOHHBIE KOH(MUTypalud aTOMOB AJIEMEHTOB
MEepBOro—4eTBEPTOrO TMEPUOJOB B OCHOBHOM M BO30YXKJIEHHOM COCTOSIHUHU, DJIEKTPOHHBIC
KOH(UTYpaLK HOHOB. DIEKTPOOTPULIATEIIHHOCTD.

Ilepnonmueckuit 3akoH u llepmomnueckas cucrema xumudeckux »ssemeHToB JI.M.
MenpneneeBa. CBsA3b mnepuoanyueckoro 3akoHa u Ilepuoguueckoil cUCTEMbl XHUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHSI CBOMCTB
XUMUYECKUX DJIIEMEHTOB M 00pa3yeMbIX MMHU IMPOCTHIX U CJIOXKHBIX BEHIECTB IO TpyHmaM u
nepuojiam. 3HaueHue nepuoauueckoro 3akona /.M. Menaeneena.

XuMHUYECKasi CBsA3b. BHUABI XMMHYECKOW CBSI3U: KOBAJIEHTHAs, NUOHHAs, METAJUIMYECKAS.
MexaHu3Mbl 00pa30BaHus KOBaJIEHTHOM CBSI3M: OOMEHHBINA U IOHOPHO-AKIIEITOPHBINA. DHEPTHUs
Y JUIMHA CBS3U. [10IpHOCTH, HANIPABIEHHOCTh U HACKIIIAEMOCTh KOBAJIEHTHOU CBsI3U. KpaTHbie
cBs3u. BomopoaHas cBsizb. MeXMONEKYIISIPHBIE B3aUMOICHCTBHUS.

BaneHTHOCT, WM BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JICKTPOHHOW CTPYKTYPBI
MOJIEKYJT C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEPE COCAMHEHUM SJIEMEHTOB BTOPOTO
nepuoja).



[IpencraBienne O KOMIUIEKCHBIX coeAuHEHUsX. (CocTaB KOMIUIEKCHOTO  HOHA:
KOMILJIEKCOOOpa3oBarenb, JIMraHibl. 3HAUYEHHE KOMIUIEKCHBIX coequHeHuid. Ilonstue o
KOOPJIUHAIIMOHHOW XHUMUH.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHUS. THUIBI KPUCTANIMYECKUX
pEmETOK (CTPYKTYp) U CBOIMCTBA BEILLIECTB.

[TonsiTue o agucnepcHbIx cucteMax. MctuHable pacTBopsl. [IpeacTaBieHne o KOJUIOMAHBIX
pactBopax. CrocoObl BBIpaKEHHsI KOHIICHTpAIIMM DPACTBOPOB: MaccoBasi JOJS BEIECTBA B
pacTBOpe, MOJISIpHAas ~ KOHILEHTpauusa. HacbllleHHble W HEHACBIIIEHHBIE  PacTBOPBI,
pacTBOpUMOCTb. KprcTamioruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHWYECKUX BelIeCTB. TpUBHANbHBIC HA3BaHUS
OTJEJIbHBIX MTPEACTABUTEIIEH HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XuMu4ecKux peakiuii B HEOPraHM4eCKOW U OpraHu4ecKol XUMHUU. 3aKOH
COXpPaHEHHUSI MAcCChl BEUIECTB; 3aKOH COXPAHEHUS W NPEBPALICHUS SHEPIUU MPU XUMHUYECKUX
peakuusx. TernoBbie 3G (HEeKThl XUMUYECKUX peakiuil. TepMoxuMudeckue ypaBHEHHUS.

CKOpOCTh XUMUYECKOHN peakiiuu, €€ 3aBUCUMOCTb OT Pa3InyHbIX PakTopoB. ['oMoreHHbIe
Y TeTepOTreHHbIE peakuu. Katanus u kataau3aTopsl.

OOpatuMble W HeoOpaTUMbIE peakluu. XUMHUYeCKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. DAKTOPHI, BIUAIONIME HA MOJOXXEHHE XMUMHUYECKOTO PaBHOBECHS:
TEMIIepaTypa, JABICHHE W KOHUEHTPALMH BEIIECTB, YYacTBYIOIUX B peakuuu. [Ipunuun Jle
[Tarenbe.

Onektponutuyeckass nauccouuanusa. CunbHble HW  crna0ble  AMEKTpPoJuThl. CTeneHb
mucconuannu. Cpena BOOHBIX paCTBOPOB: KUCIOTHAs, HEUTpalibHAs, 1IelIouHasA. Bonopoanbliii
nokazateinb (PH) pactBopa. ['maponus coneit. Peakiiuy HoHHOTO 0OMeEHa.

OKUCANTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CrteneHb oOKucieHus. OKUCIUTENb H
BOCCTAaHOBUTENb. IIporiecchl OKHCIIEHHST W BOCCTAHOBIICHMS. BakHeWIINE OKUCIUTENU U
BOCCTAHOBUTEIHN. METOT 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl W3YUYEHHs BEIIECTB M HUX IMPEBPALICHUI: pa3JIOKEHUE
MEPOKCHIA BOJOPOJA B NPUCYTCTBUM KaTaau3aTopa, MOJEIM KPUCTAIMYECKHX PELIETOK,
MPOBEICHUE pEAKIMl HOHHOTrO OOMEHa, ONpEeleJIEeHUE Cpelbl pPacTBOPOB C IMOMOIIbIO
WHJIUKATOPOB, U3yUYCHHUE BIUSHUS PA3IUYHBIX ()AKTOPOB HA CKOPOCTh XMMUUYECKOUN peakiuu 1
MOJIOKEHUE XUMHUECKOTO PABHOBECHSI.

Heoprannyeckasi xummusi.

[Tonoxxenne HemerauioB B Ilepronnueckoil cucteMe XUMHUYECKMX dnemeHToB /..
MenneneeBa U OCOOEHHOCTH CTPOEHHUS HUX aTOMOB. (PU3MYECKHE CBOWCTBA HEMETAJIOB.
AJI0TpOIIHS HEMETAUIOB (Ha MpUMEpPE KUCIIOPoia, cephl, pocdopa u yrieposa).

Bonopon. [lonyuenue, ¢pusznueckue M XMMHUUYECKHE CBOMCTBA: PEAKIMU C METaUIaMU U
HEMEeTaJllIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mapuibl. TOIUIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, crocoObl MOMyyeHus, GU3NYeCKue U XUMHUYECKUE
cBoiicTBa. ['anorenoBogopoasl. BaxHeunime KUCIOPOACOAEPKAIIUE COCIUHEHUS TaIONEHOB.
JlabopaTopHbI€ U MPOMBIIIIICHHBIE CIIOCOOBI TIOMYYECHUSI TAIOTCHOB. [IprMeHeHe raoreHoB 1
HX COCIUHEHUU.

Kucnopona, o30H. JIabopatopHble W HPOMBIIUIEHHBIE CIIOCOOBI MOJYYEHHS] KUCIOPOJA.
duznyueckre M XUMUYECKHE CBOMCTBa W NPUMEHEHHE Kuciaopoaa M o30Ha. OKcuabl U
MEPOKCHUJIBI.

Cepa. Haxoxnenue B mnpupoje, CHocoObl MOJy4YeHUs, (PU3MUYECKUE U XHUMHYECKUE
cBoiictBa. CepoBomopo, cynbdunsl. Oxcup cepoi(1V), okcun cepoi(VI). Cepnucrast u cepHas



KUCIOTHl U uX cond. OCOOEHHOCTU CBOMCTB CEpHOM KHUCIOTHL. [lpumeHeHue cepbl u e
COE€IMHEHUM.

Azor. Haxoxzaenwe B mpupone, CrnocoObl MONy4eHUs, (U3NYECKUE U XUMHYECKHE
cBoiicTBa. AMMuak, HUTpuabl. OKcuapl a3oTa. A30THCTass M a30THas KHUCIOThI U MX COJIU.
OcoOeHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHHne a30Ta U ero coequHeHHil. A30THBIE
yaoOpeHus.

dochop. Haxoxaenne B mpupoje, CocoObl MOMydeHUs, GU3HUECKHE M XUMHUYCCKHEC
cBoiictBa. ®ochumet u dochun. Oxcuasr docdopa, dochopHas kucmora u e€ coum.
[Tpumenenue dhocdopa u ero coequnenuii. DochopHbie ynoopeHUs.

VYrinepoa, HaxoxaeHue B Tpupoje. AsuiorponHbie Moaudukanuu. dusnveckue u
XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepomom. Oxcun yriepoaa(ll),
okcun yriepona(lV), yronpHas kuciaota u €€ coiu. AKTUBUPOBAHHBIA YIoJib, aJICOPOITHSI.
Oynnepensl, rpadeH, yriepoaHble HAHOTPYOku. [lpumMeHeHHMe TPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJIOM, U €r0 COCTMHEHUHN.

Kpemunii. Haxoxzaenue B mpupojie, cnocoObl MOMyyeHus, (PU3nyeckue u XUMHUYECKUE
cBoiicTBa. Okcua kpemuusA(lV), kpeMHUEBas KUCIIOTa, CUIMKATHL. [I[puMeHeHre KpeMHuUs U ero
coeaquHeHu. CTEKI0, €ro MoJy4YeHne, BUAbI CTEKIIA.

[Tonoxxenue metamios B [lepuoanueckoit cucteMe XUMUUECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOEHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaioB. O01IMe pu3nuecKre CBOMCTBAa METAJIOB.
[IpumeHeHne MeTauioB B ObITY U TexHHKE. CIIJIaBbl METAILIOB.

DIIEKTPOXUMHUYECKUN Psil HANPsLKEHUH MeTamioB. O01ue criocoObl MOTyYeHUS] METAIIOB:
TUAPOMETAILTYPIUsl, TUPOMETAILTYPIHsl, JIEKTpoMeTauTyprusi. [loHATHE O KOPPO3UH METAIIOB.
Crioco0bl 3a1UThl OT KOPPO3HUHU.

O6mas xapakrepuctuka meTaioB |A-rpymmbl [leproanueckoil CUCTEMBI XUMUYECKUX
aneMeHTOB. Hatpuit u kanuii: nmonydeHue, GU3ndecKue U XUMUUYECKHE CBOWCTBA, TPUMEHEHUE
IIPOCTHIX BEIIECTB M UX COCINHEHU.

O6mras xapakrepuctuka metaioB |IA-rpynmer [lepuogndeckoit cucTeMbl XUMUYECKUX
AJIEMEHTOB. MarHuii v KaJabIui: mogy4yeHue, GU3ndecKkrue U XMMUYeCKHe CBOMCTBA, TPUMEHEHUE
MPOCTBIX BEIIECTB U UX coeNuHEHUM. JKECTKOCTH BOJBI U CLIOCOOKI €€ YCTpaHEHUSI.

AMOMHUHMI: TOTydeHue, (PU3NYECKue U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeIUHEHUH. AMDOTEpHBbIE CBOMCTBA OKCHUJAa W THUIPOKCHIA ATIOMHUHUS,
TUAPOKCOKOMITIIEKCHI AJTFOMUHUSL.

O6mass xapaktepuctuka MertauioB mnodounbix noxarpymnm (b-rpymm) Ilepuognueckoi
CUCTEMbI XUMUYECKHUX AJIIEMEHTOB.

DU3NYECKUE U XUMHYECKHE CBOMCTBA XpOMa M €ro coeMUuHEHU. OKCUABI U THIAPOKCHUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u AuxpomaThl, UX OKHUCIUTEIbHBIC CBOWCTBA.
[Tonydenue u TpUMEHEHHE XpOMa.

dusnueckne M XHUMHUYECKHME CBOWCTBA MapraHiia M €ro coeauHeHui. Baxkneumue
coequnenus mapranua(ll), mapranna(lV), mapranua(VI1) u mapranua(VIl). [lepmanranar kanus,
€ro OKUCJIUTENbHBIE CBOMCTBA.

DuU3MYECKUE U XMMUYECKHUE CBOMCTBA JKeJie3a U ero coeauHeHnil. OKCUIbI, TUAPOKCUIBI U
cosu xene3a(ll) u xeneza(lll). Tlonmyyenue u npuMeHeHue ene3a U ero CriaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MeIU U €€ coequHeHui. [loryyenue u npumenenue
MEJIU U €€ COeIUHEHUN.

[uuk: nonyyeHue, GpU3NUYECKUE U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBOMICTBA OKCHIA
Y TUIPOKCUJA IIMHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [[pMeHeHne 1IMHKa U ero COeTMHEHU.



DKCnepUMEHTAIbHbIE METO/IbI M3YUYEHUS BEIIECTB U MX IPEBPAILICHUIN: U3y4eHHE 00pa3IoB
HEMETaJIOB, TopeHue cepsl, dhocdopa, xenae3a, MarHusi B KUCIOPOJE, U3YUEHUE KOJUICKIUU
«MeTamibl ¥ CIUIaBbDY, B3AUMOJICHCTBHE IIETOUYHBIX U IIEI0YHO3EMENbHBIX METAJIIOB C BOJOM
(BO3MO’KHO HCTIOJIb30BAHKUE BUJIEOMATEPUAITIOB), B3AUMOJICCTBUE IIMHKA U KEJI€3a C paCTBOpaMu
KHUCJIOT U I1IeJIOYEH, KaYeCTBEHHBIE PEaKIMi HA HEOPTraHUYECKUE aHUOHBI, KATUOH BOJOPOJA U
KaTUOHBI METAIIJIOB, B3aUMO/ICHCTBUE THAPOKCUIOB AITFOMUHHUS U IIUHKA C PACTBOPAMH KUCJIOT U
IeJ04Yed, pelIeHUE SKCIEpUMEHTANbHBIX 3amad no TemaM «[amorenbr», «Cepa u €€
COCTMHEHUS», «A30T 1 (hochop U X COeTUHEHUD», «MeTauThl TJIABHBIX MTOATPYII, « MeTasuibl
MOOOYHBIX NOATPYIIID.

XuMHSA U KU3Hb.

Ponp xuMuu B oOecrieyeHUH YCTOMYMBOTO pa3BUTHUS desioBedecTBa. [IoHSATHE O HAYyUHBIX
METOAaX TO3HAHUS W METONOJOTHMM HAy4YHOro ucciaenoBaHus. HayuHble OpUHIUIIBI
OpraHu3alMi XMMHYECKOro MPOou3BoIcTBA. [IpOMBIIITIEHHBIE CTIOCOOBI MOTYUYEHHUST BAXKHEUIIINX
BEIECTB (Ha MpUMeEpe MPOU3BOACTBA AaMMUAKA, CEPHOU KUCIIOThI, MeTaHoJa). [IpoMblnieHHbIE
CIOCOOBI MOMYUYEHUS METAIJIOB U CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpenbl U
ero nocneacTus. Poyib XuMuu B 00€CrieYeHNN SHEPreTUYECKOU 0€30MacHOCTH.

Xumusi U 3710poBhe uesioBeka. JlexkapcTBeHHble cpencTBa. [IpaBuna HCHOJIB30BaHUS
JIEKapCTBEHHBIX TIpenapaToB. Poyib XUMUU B Pa3BUTUU MEIUIIMHBI.

XuUMUS UL OCHOBHBIE KOMIIOHEHTBI, TTUIIEBbIC J0OaBKU. Pojib XuMuu B 00eCrieueHUH
MUIIEBOI 0€30MaCHOCTH.

Kocmernueckue u mnapdromepubie cpenctBa. boiToBas xumus. I[lpaBuiia 6e30macHOro
MCIIOJIb30BAHUS MTPENapaToB ObITOBON XMMHH B TIOBCETHEBHOM KU3HH.

XUMHSI B CTPOUTENBCTBE: BAKHEHIITNE CTPOUTENIbHBIC MaTEpHAIIbI (IIEMEHT, OETOH).

XuMHUsl B CEJIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEPAIbHbBIE yI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, Kpacku, CTEKJIO, Kepamuka. Marepuaisl
U1 3NIeKTpoHUKH. HanoTexHonoruu.

Pacuérnble 3anaum.

Pacuértel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY BEIECTBA,
Macce win 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIMK BEIIECTB, Macchl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MPOJYKTOB PEAKIMU, €CIU OJHO W3 BEHIECTB HMMEET MPUMECH, Macchl (00BEMA,
KOJINYECTBa BEIIECTBA) MPOJYKTa PEaKIMu, €CIM OJHO M3 BEIIECTB JJaHO B BHUJE pacTBOpaA C
ONPEAECTEHHON MAacCOBOM JOJE€H PACTBOPEHHOIO BEIIECTBA, MACCOBOW JIOJM W MOJSPHOM
KOHIICHTpAIIMK BEIIECTBa B PacTBOpE, JOJM BBIXOJA MPOJIYKTA PEaKIUH OT TEOPETHUECKHU
BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaIMETHBIX CBA3CH MPU U3YYSHUH OO0IIe U HEOPTraHMYECKOM XUMUU B
11 kiacce ocymiecTBIsSIETCsS 4Yepe3 UCIOIb30BaHNe KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHIA,
TaK U NOHATUM, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIC TOHSATHS: SIBICHWE, HAay4HbIH (DakT, TWmores3a, TEOpus,
3aKOH, aHajau3, CHHTE3, KiIacCHUpUKAIMs, TMEPUOJUIHOCTh, HAONIOACHUE, HW3MEpPEHHUE,
AKCIIEPUMEHT, MOJIENb, MOJICIIMPOBAHHUE.

®dusuka: mMarepus, MHUKPOMHUP, MaKpOMHp, aTOM, dSJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TOIbI, PAaJUOAKTUBHOCTb, MOJIEKYJa, SHEPIeTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHOe COCTOSIHUE BEIIEeCTBa, WACAIbHBIM Ta3, (U3WYECKUE BEJIWYUHBI, €IUHUIIBI
M3MEpEHUs, CKOPOCTh, SHEPTHs, Macca.



buonorus: kierka, opraHusM, O3KocucTema, Ouochepa, MeradOIM3M, MaKpo- H
MHUKPOIJIEMEHTbI, O€IKHU, XKUPbI, YIJIEBOJAbI, HYKJIEHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBHI,
KPYTOBOPOT BEILIECTB U MTOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpacdus: MuHepasbl, TOPHBIE TTOPOIbI, MTOJIE3HBIE HCKOTIaeMbIe, TOTNIUBO, PECYPCHI.

TexHonorus: XUMUYECKasi NPOMBIILIEHHOCTh, METAJULYPIHsl, CTPOUTEIbHBIE MaTEpPUAIIbI,
CEJIbCKOXO3SUCTBEHHOE TPOU3BOJCTBO, MHINEBAasi MPOMBIIUICHHOCTh, (apMaleBTHIecKas
MPOMBILIUIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIMOHHBIX MAaTEPHAJIOB, JIEKTPOHHAS MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «XUMHNHN» HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pEe3yibTaTOB OCBOEHHUA IMpeAMeTa «XHUMHs» Ha YpPOBHE CpeIHero oOmiero oOpa3oBaHUs
BBIJICJICHBI CJIETYIOLIUE COCTABIISIIOIINE: OCO3HAHUE 00YUYaIOIUMHUCS POCCUNCKON TpaskKIaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH W CaMOOMPEIEIICHHUIO;
HaJIMYMe MOTHUBAIMM K OOYYEHHIO; TOTOBHOCTh M  CIOCOOHOCTh  OOYyYaromuxcs
PYKOBOJICTBOBAThCA MPUHATHIMH B OOIIECTBE MpaBWIaMU U HOPMAaMHU MOBEACHUS;, HAIWYWE
MIPaBOCO3HAHUS, DKOJIOTHIECKON KYIbTYPBI; CIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HCHHBIC
TLJIAHBL.

JIM9HOCTHBIE PEe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMUSD» OTPakaroT cHOPMHPOBAHHOCTh
OTIbITA MO3HABATEILHON U MPAKTUYECKON JIEATEIIbHOCTH 00yYaroOlMXCs B MPOIIECCE peannu3aluu
00pa3oBaTEIbHON JEATEIbHOCTH.

JIM4HOCTHBIE PEe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMUsL» OTpakaroT cHOPMHUPOBAHHOCTh
OTbITA TTO3HABATEILHOM U MPAKTUUECKON JEATEILHOCTH 00YUAIOIIUXCS B IPOIIECCe pealih3aliiu
00pa3oBaTeNbHOMN NEITEIbHOCTH, B TOM YUCJIE B YaCTHU:

1) rpaxaaHCKOro BOCIUTAHUSA:

OCO3HaHUsI 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U IIPaBOMOPSAKY;

NPEACTABICHUS O COIMAJIbHBIX HOPMax M MpaBUiIaX MEXKIWYHOCTHBIX OTHOUIECHUW B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOUM TBOPYECKOU ACSATEILHOCTH MPU CO3JJaHUM YYEOHBIX MPOEKTOB,
pelIeHny y4eOHBIX 1 MTO3HABATEIbHBIX 3a]1a4, BBITTOJTHEHUN XUMHUUYECKUX DKCIIEPUMEHTOB,;

CITOCOOHOCTH TOHUMATh M TPUHUMATh MOTUBBI, HAMEPEHMUS, JIOTUKY U apTYMEHThI IPYTHUX
MIPU aHAJIM3€E PA3IUYHBIX BUIOB YUeOHOMU AESTEIbHOCTH;

2) NIaTPHOTUYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOI'O OTHOILIEHUS K HCTOPHUYECKOMY M HAyYHOMY HACJIEAUIO OTEYECTBEHHOU
XUMUH;

yBaXXEHUSI K TPOIECCY TBOPYECTBA B 0O0JIACTU TEOPUU M MPAKTUUECKOTO MPHIOKECHUS
XUMUHU, OCO3HAHMSI TOTO, YTO JaHHBIE HAYKU €CThb PE3YJNbTAT JJIUTEIbHBIX HAOIIOCHUN,
KPOIOTJIUBBIX 3KCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECA M TO3HABATEJIBHBIX MOTHMBOB B TIOJIYYEHUHM U IIOCIEAYIOIIEM aHAJIN3E
nH(pOpMaIU O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TOBEICHNS,

CITIOCOOHOCTH OIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSIMU, U IPUHUMATh
OCO3HAHHBIC PELICHUS, OPUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTH OIICHUBATh CBOE MOBEICHUE M IIOCTYNIKM CBOMX TOBAPHUILEH C TMO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS TTOCIEACTBUH MOCTYIIKOB;

4) gpopmMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUs IIEHHOCTEH 370pOBOTO W Oe30macHOro oOpasza >KH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHM3NYECKOMY U MICUXUYECKOMY 37I0POBBIO;

coOMIoIcHUs TpaBUJl 0€30MacHOro oOpallleHusi ¢ BellecTBaMH B OBITY, MOBCEIHEBHOU
YKWA3HHU, B TPYIOBOU JESATEIBHOCTH;



NOHUMAaHUSl I1IEHHOCTH TMpaBUJ MHAUBHUAYAJIbHOTO M KOJUIEKTUBHOIO 0O€30MacHOro
NOBEJICHUS B CUTyalUsAX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIFOJIEH;

OCO3HAHUS TIOCIEJACTBUNA W HENPUATHS BPEIHBIX NMPUBBIYEK (YIMOTPEOICHUS aTKOTOJS,
HAapKOTUKOB, KypEHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JEATENbHOCTH,
00I11I€CTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUJAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTUE B PEIICHUHA NPAKTUYECKUX 3aJa4 COLMAJIbHOU
HaIpPaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Mpodeccuil pa3InyHOro poia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUH;

YBAXKEHHUS K TPYAY, JHOJIAM TPyAa U pe3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHJIMBHAYalIbHOW TpaeKTOpUU 0Opa3oBaHus,
Oynyiel npodeccun U peaausaud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U OTPEOHOCTEN 00111eCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11eJIeCO00Pa3HOTO OTHOIICHUS K MPUPOAE KaK UCTOUHUKY CYIIECTBOBAHMS
’KHM3HHU Ha 3eMIIe;

MMOHUMAaHUS TJIO0ATBLHOTO XapakTepa AKOJOTHUECKUX MPOOJeM, BIUSHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIUAIIBHOM CPEbI;

OCO3HaHMSI HEOOXOIMMOCTH HCIIOIB30BaHUS JOCTHXKCHUN XUMUU JIJIsl PEIICHUS] BOIPOCOB
PaLMOHAJIBHOTO IIPUPOAONOJIB30BAHNS;

AKTUBHOTO HEIPUATUA NCUCTBUM, NMPUHOCIIIMX BPEI OKPYKAroIIEH NPUPOJHOU cpene,
YMEHUS TTPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTMUYECKUE TTOCIEACTBUS MPEAIPUHUMACMBIX
JNEUCTBUM U IPEAOTBPALLATh UX;

HaJIMYUSI PA3BUTOIO SKOJOTMYECKOrO MBIIUIEHUS, JKOJIOTHMYECKOW KYJBbTYpPBI, OIIbITa
JNEATEIBHOCTH JKOJIOTMYECKOW HANpPaBIICHHOCTH, YMEHHUS PYKOBOJICTBOBATbCS WMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM 1 COIMATILHOM MTPaKTHUKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSTh UJI€00run Xxemodoouu;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTHUS HAyKH U
00111eCTBEHHON MTPAKTUKU;

MOHMMAaHUSl CHenUuPUKM XUMHUM KaK HayKd, OCO3HaHUs €€ poiid B (HOPMUPOBAHUU
PalMOHAIBHOTO HAYYHOTO MBITIUICHUS, CO3/IJaHUHU 1IEJIOCTHOTO MPEACTABICHUS 00 OKPYIKAIOIIEM
MHpPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKA, B ITO3HAHWUM IPUPOJHBIX 3aKOHOMEPHOCTEN U
perieHny NpooJieM COXpaHEeHUS MPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJISi COBPEMEHHOM IMBWIM3ALMU: B €€
T'YMAHUCTHYECKOW HANPaBICHHOCTH M BAXKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepuUaibHOMN
KYJbTYPHbI, B pEIICHUH TJI00ATBHBIX MTPOOJIEM YCTOMUMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBO,
DHEPreTUYCCKOM, IHIIEBOM M DSKOJOTHYSCKOM O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
oOecrieueHny yCIOBUN YCIIEITHOTO TPYIa U SKOJOTUYECKHA KOM(POPTHOM KU3HU KAXKIOTO YJIeHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TIOHMMAaHUSI CYIIHOCTH METOJOB TIO3HAHUS,
HCIIOJIBb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTU UCIOJIH30BaTh MOJIy4YaeMble 3HAHUS JIJIs
aHajgu3a M OOBSICHEHHUS SIBJICHUN OKPYXKAIOIIETO MHUpPa U MPOUCXOASANIMX B HEM H3MECHEHUH,
YMEHHS JIeJIaTh 00OCHOBAHHbBIC 3aKIIOUCHHS HA OCHOBE HAYUHBIX (DAKTOB M UMEIOIUXCS JaHHBIX
C LEJIbIO MOJyYEHHUsI TOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSATEIBFHO MCIOJIb30BaTh XUMHUECKUE 3HAHUS IS PEIICHUS TPoOIeM
B pEaJbHBIX )KU3HCHHBIX CUTYAIIHSX;

WHTEpeca K TO3HAHUIO, UCCIIEA0BATEIIbCKON EeATeTLHOCTH,

TOTOBHOCTU U CIIOCOOHOCTH K HEMpPEpHIBHOMY OOpa30BaHHI0O M CaMO0Opa30BaHUIO, K
AKTUBHOMY TIOJyYCHHIO HOBBIX 3HAHWM 110 XHMHHA B COOTBETCTBHHM C JKH3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TPY/Ia B Pa3IUYHBIX chepax mpopecCHOHATBHON e TENbHOCTH.

METAINPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHHUS IMPOTPaMMbI 10 XMMHUU Ha YPOBHE CpEIHEro
o01ero o0pa3oBaHus BKIIOYAOT:

3HAYUMBbIE 11 (DOPMUPOBAHMUS MHUPOBO33PEHHUSA OOYYAIOIMIMXCS MEKIUCITUTIIIHHAPHBIE
(MeXTpeIMeTHBIE) OOIIEHAyYHbIC TOHATHS, OTpakalollue IEeJOCTHOCTh HAyUYHOW KapTHHBI
MHpa W crenu(puKy METOJOB IMO3HAHMS, UCMOJb3yEeMbIX B €CTECTBEHHBIX Haykax (MaTepus,
BEIIIECTBO, JHEPrus, SBJICHUE, MPOLIECC, CUCTEeMa, Hay4yHbId (HaKT, MPUHIMIM, THUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHME, HAOIIOJCHUE, U3MEPEHHUE, DKCIIEPUMEHT U
IpyrHe);

YHUBEpPCAIbHBIC y4eOHbBIC e CTBUS (mo3HaBaTeNbHEIE, KOMMYHUKATHBHBIC,
peryisaTuBHbIe), obecneunBawnme GopmMupoBaHue (YHKIIMOHAIBHONM TPAaMOTHOCTH U
COIIMAJIbHOM KOMIIETEHIIUN 00YyUYaroIIuXCs;

CIIOCOOHOCTh ~ OOydYaroImMXCsl ~ MCIIOJh30BaTh  OCBOEHHBIE  MEXKJIUCIUIUIMHAPHBIC,
MHPOBO33pPEHUYECKUE 3HAHWS W YHUBEpCAIbHbIC YydeOHBIC JCHCTBHS B TO3HABATCIBHOU U
COILIMAJIbHOM MTPaKTHUKE.

MeranpenMeTHbIE PE3yabTaThl OTPaKalOT OBJIAJACHUE YHUBEPCAIBHBIMU YUCOHBIMHU
MMO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUSMH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITeNIbHO (OPMYJIMPOBATh W aKTyaJu3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENENIATh 1EIU JCATENbHOCTH, 3a7aBas MapaMeTphbl M KPUTEPUU HX JTOCTHUIKEHUS,
COOTHOCHUTH PE3YyJIbTaThl ICSITEIHLHOCTH C TOCTaBICHHBIMU LIEJISIMHU;

HCIIOJB30BaTh IMPU OCBOGHUM 3HAHUM TMPUEMBI JIOTMYECKOTO MBIIIJICHUS: BBIACISThH
XapaKTepHbIE TMPU3HAKU TIOHATMH W YCTaHABIMBATh WX B3aUMOCBS3b, MCIOIL30BAThH
COOTBETCTBYIOIIME TIOHATHUS JIJIs1 0OBSICHEHUS OTASIbHBIX ()aKTOB M SIBJICHUI;

BBIOMPATh OCHOBAHUS Ml KPUTEPHUH JUIS KiIacCH(pUKAITUN BEIIECTB U XMMUUYECKUX PEaKITU;

yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXY N3YUYaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKICHHS (MHAYKTUBHBIC, JEAyKTUBHBIE, IO aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIIOUCHUS,

MPUMEHSITh B MPOILIECCE MO3HAHUS UCIIOIb3yEeMble B XMMUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEH, TpeoOpa3oBbIBATH MOJCIBHBIC MPEACTABICHUS — XUMUYECKUH 3HaK (CHUMBOIN)
aJIeMEeHTa, XuMuueckasi (opmyiia, ypaBHEHHE XUMHUUYECKON PEaKIMK — MPU PEIICHUU YU4eOHbIX
MO3HABATEJbHBIX U MPAKTUUECKUX 3aJ]ay, IPUMEHITh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3YYaE€MbIX BEIIECTB U XUMHUUECKUX PEaKIIHi.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUA:



BJIaJIETh OCHOBAMU METOJI0B HAYYHOT'0 MO3HAHUS BELIECTB U XUMUUECKUX PEAKIIHIA;

dbopMyaMpoBaTh LETM MW 3aJa4d  MCCIEJOBAaHUS, MCIOJIb30BaTh IOCTABICHHBIE W
CaMOCTOSTEIIEHO CPOPMYITHPOBAHHBIE BOMPOCHI B KA4€CTBE MHCTPYMEHTA MTO3HAHUS U OCHOBBI
U1t OPMHUPOBAHUS THIIOTE3BI TIO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

BJIQJICTh HABBIKAMU CAMOCTOSITEILHOTO IUIAHUPOBAHUSI W TPOBEACHUSA YUYCHHUYECKUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIIOAATH 32 XOJI0OM IPOIEcCca, CAMOCTOSITEIEHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIHpPOBATH OOOOIIECHUS W BBHIBOJALI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YyJIbTaTOB HCCIEAOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJAECTAHHON
pabore;

npuoOpeTaTh OMNBIT YYECHUYECKON HCCIeN0BATENbCKOM M MPOEKTHOM JIesITeIbHOCTH,
OPOSBIISITH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSATEIbHOMY IIOMCKY METOJIOB pEeUICHUS
NPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMYHBIX METO/IOB MTO3HAHUS.

3) paboTa ¢ unpopmanueii:

OpUEHTHUPOBAThCS B PA3JIMYHBIX MCTOYHUKAX HHPoOpMaMKu (HAYy4YHO-TIOMYJIsipHAs
JUTEpaTypa XUMHUYECKOTO COJEp)KaHMsl, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa),
aHaJIM3UpOBaTh HWH(OOPMALMIO PA3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTUUECKHU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMpPOChl M MPUMEHATH pPAa3IUYHBIE METOAbl MPU TOUCKE U OTOOpE
nH(popmaIuu, He0OXOUMOM sl BEIOJIHEHUST YUEOHBIX 3a/1au ONPEACIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIB30BaHUS UHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUU U
Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO OpMy MpeicTaBlieHrus nHPopManuu (CXeMbl,
rpaduKy, AuarpaMMebl, TAOJTUIBI, PUCYHKHU U JAPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KAyeCTBE CpEACTBA NpU paboTe ¢ XUMHUYECKOUH
uHpopMaIuen: MPUMEHSATh MEXIpeAMETHbIE ((DU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKu U
CUMBOJIBI, (hOPMYJIBI, a00pEBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHUYCCKUC CPCACTBA HAT'TIITHOCTH.

KomMMyHuKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS:

3a/1aBaTh BOIMPOCHKI MO CYLIECTBY OOCYKJIa€MOM TEMbI B XOJI€ AUanora U/l JUCKYCCHUH,
BBICKA3bIBaTh WJCH, (POPMYITUpPOBATH CBOU TMPEJIOKEHUS] OTHOCUTEIBHO BBITIOJIHEHUS
MPEUIOKEHHON 3a/1a4u;

BBICTYIIaTh C IIPE3EHTALIMEN PE3yJIbTATOB IMO3HABATEIIBHOW AEATEIBHOCTH, MOJYYECHHBIX
CaMOCTOSITEJIbHO WJIK COBMECTHO CO CBEPCTHUKAMHM IIPU BBINOJHEHUHA XHUMHUYECKOTO
AKCIIEPUMEHTA, TMPAKTHYECKOW pabOThl MO HCCIAEAOBAHUIO CBOWCTB M3yYaeMbIX BEIECTB,
peanu3anuy y4eOHOro TpoekTa, U (POopMyIHpOBaTH BBIBOJLI MO PE3yJIbTaTaM IPOBEIEHHBIX
MCCJICIOBAHMUM IMMyTEM COTIIACOBAHUS TTO3UIIMN B X0J1€ 00CYKICHHUS M OOMEHAa MHECHUSMH.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIIATH CBOIO IO3HABATEIBHYIO IESTEIBHOCTD,
onpenaenss €€ el U 3aa4i, KOHTPOJIMPOBATh U M0 MEpPE HEOOXOIUMOCTH KOPPEKTUPOBAThH



npeIaraeMblid aqTOpPUTM JCHCTBUI MPHU BHIMOJHEHUH YY€OHBIX U MCCIICOBATEIbCKUX 3ajad,
BBIOMpaTh Hanbosee 3(HPEKTUBHBIN CIIOCOO X PEIICHHS ¢ YYETOM MOJIyYEHNs HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYILECTBJIATh CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOTPAaMMBI 110 XUMUU Ha yriayOJIEHHOM YpOBHE Ha
YpOBHE CpeIHEro o0Iero oOpa3oBaHMs BKIIOYAIOT crienuduyeckue sl yueOHOro mpeameTra
«XuMUS» HAy4yHbIE 3HAHUS, YMEHHSI M CIOCOOBI JEUCTBUI MO OCBOCHHUIO, MHTEPIPETALUU U
IpeoOpa30BaHUIO 3HAHUH, BUABI JEATEIBHOCTH IO MOJIYUYEHUIO HOBOTO 3HAHMS U IPUMEHEHHUIO
3HaHUW B PA3IMYHBIX YYEOHBIX CUTyallUsX, @ TaKXKE B PEANbHbIX XU3HEHHBIX CHUTYyalUsX,
CBSA3aHHBIX C XMMHEW. B mporpamMmMe nmo XMMuM IPEIMETHBIE PE3YJIBTATHI MPEICTABIEHBI 110
roJlaM U3y4YeHUsl.

10 KUIIACC

[IpeameTHbIE pE3yNbTATHl OCBOCHUS Kypca « OpraHnyeckasi XuMHsD» OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI: O MECTE U 3HAUEHUU OPTAHUYECKOM XUMHH B CUCTEME
€CTECTBEHHBIX HAYK U €€ pOJIM B 00ECIIEYEHNH YCTOMUYNBOrO Pa3BUTHS YEJIIOBEUECTBA B PELICHUU
poO0JIEM SKOJOTUYECKOM, SHEPTETHUECKOW U MUILIEBON 0€3011aCHOCTH, B PA3BUTUU MEAUIIMHBI,
CO3JJaHMU HOBBIX MaT€pHUaoOB, HOBBIX MCTOYHUKOB 3HEPTUH, B 00ECIIEUEHUN PALMOHAIBLHOTO
MIPUPOIOINOIB30BAHUS, B (POPMUPOBAHMN MUPOBO33PEHUS K OOLIEH KYJIbTYphI YEJIOBEKA, a TAKIKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U PUPOJHON CpeJIE;

BJIQJICHUE CHUCTEMOM XUMHYECKUX 3HAHMI, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
MOHSATHUS — XUMUYECKHUH 3JICMEHT, aTOM, SIPO H 3JICKTPOHHAsE 000J104Ka aToma, S-, P-, d-aTOMHBIE
opOUTaIN, OCHOBHOE U BO30YXJIEHHOE COCTOSIHUS aTOMa, TMOpUIU3alus aTOMHBIX OpOUTAalIEH,
WOH, MOJIEKYJIa, BAJIEHTHOCTh, AJEKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKHUCICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSIPHBIA OOBEM, YIIIEPOJHBIN CKeNleT, (yHKIMOHAIbHAs
Tpynmna, paaukan, CTPYKTypHble ¢opMyibl (pa3BEpHYThIC, COKpaIIEHHBIC, CKEJETHBIE),
U30MEpUsl CTPYKTYpHasT W MPOCTPAHCTBEHHas (F€oOMETpUYecKasi, ONTHYECKas), HU30MEpHI,
TOMOJIOTUYECKUH Psi/l, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOA- U @30TCOAEpKAIINE OPraHUYECKUE
COCIMHEHHS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS;
TEOpHH, 3aKOHBI (mepuoanueckuii 3akon [[. . MeHaeneeBa, Teopusi CTPOCHHSI OPraHUYECKUX
BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEUIECTB, 3aKOH COXPAHEHUA H
MPEBPAIICHHS YHEPTUHU MPU XUMHUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN SI3bIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHHUS, JIEKAIIME B OCHOBE MOHUMAHUS NPUYMHHOCTH H
CUCTEMHOCTH XHMHWYECKHUX SIBJICHUI; MPEACTABICHUS O MEXaHU3MaX XUMHUYECKUX pEeaKIui,
TEPMOJUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX UX MTPOTEKAHHUSI, O B3AMMHOM BJIMSIHUA
aTOMOB U TPYIII aTOMOB B MOJIKYJIax (MHIYKTUBHBIN U ME30MEPHBINA 3PHEKThl, OpUCHTAHTHI |
u Il poma); dakrororudeckue CBEIEHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUH M O€30MaCHOM
WCIIOJIb30BAaHUN BAKHEHIIIMX OPTaHHMYECKUX BEIIECTB B OBITY M MPAKTUUECKOW JESITEIbHOCTH
YeJioBeKa, OOIMMX HAyYHBIX TMPUHIUNAX XHMHUYECKOTO TIPOM3BOJACTBA (HA MpUMeEpe
MIPOM3BOJICTBA METaHOJIa, IepepaboTKu HEDTH);

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU MTOHSATHUM, YCTaHABINBATh
MX B3aUMOCB$I3b, UCIOJI30BaTh COOTBETCTBYIOIIME MOHSATHUS MPU ONMMCAHUU COCTaBa, CTPOCHUS
1 CBOWCTB OPTraHUYECKUX COCIUHEHHM;

c(hOpMHUPOBAHHOCTH YMEHUIA:



UCIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JIJIs COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX BEIECTB;

COCTaBIISITh YPABHEHUS XUMUYECKUX PEAKINI U PACKPBIBATH UX CYIIHOCTh: OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI IOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOIO OallaHca 3THX
peaxiuii, peakiuii HOHHOTO 0OMEHa MyTEM COCTABJICHUS MX TMOJHBIX M COKPAIIEHHBIX MOHHBIX
YPaBHECHUM;

M3rOTaBJIMBAaTh MOJEIM MOJIEKYJ] OpPraHMYECKHMX BEHIECTB I WUIIOCTPALHUHA HUX
XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHHM: YCTAHABIMBATH MPUHAIJICKHOCTh H3yUYEHHBIX OPTaHUIECKIX
BEIIECTB I10 UX COCTABY U CTPOCHUIO K ONPeIeIEHHOMY KJIACCy/TpyNIe COeTMHEHUMN, 1aBaTh UM
Ha3BaHUs 10 cuctemMaTnuecko HomeHknarype (IUPAC) u nmpuBoauTh TpUBUAIbHBIE HA3BAHUS
JUISL  OTIIEJBHBIX TMPEJCTaBUTEICH OpraHMYecKUX BEIIECTB (ITUJICH, AalleTHJIEH, TOIYOI,
TJIMLEPUH, STUICHTIUKONb, (eHomn, dopmanbaerus, aneTaibIerui], aleToH, MypaBbHUHAas
KHUCIIOTa, YKCYCHas KHUCJIOTa, CT€apUHOBAsi, OJICMHOBAas, MaJbMUTHUHOBAS KUCIOTHI, TJIMIIMH,
aJlaHWH, MaJIbT03a, (GPYKTO3a, aHUJIMH, TUBUHUII, U30IIPEH, XJIOPOINPEH, CTUPOI U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUS ONPEICISITh BHJI XUMHUYECKOW CBSI3M B OPraHUYECKHX
COeTUHEHMX (KOBAJICHTHAsI U HOHHAS CBS3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTHh TMOJOXKEHUS TEOPHUH CTPOCHUS OPTraHUYECKHX
BemecTB A. M. ByTiepoBa miis 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHS;

c()OpPMHUPOBAHHOCTh YMEHHUW XapaKTepU30BaThb COCTAaB, CTPOCHUE, (PUINYECKHE U
XUMUYECKHUE CBOMCTBA THUIUYHBIX TPEJCTABUTENIEH pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BEILIECTB: QJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AaJIKaJMECHOB, AQJIKUHOB, apOMAaTHUYECKHUX
yIJI€BOJIOPO/IOB, CIIUPTOB, AlbJIETHI0B, KETOHOB, KAPOOHOBBIX KHUCIOT, HMPOCTBIX U CIIOXKHBIX
3¢upOB, KUPOB, HUTPOCOEINHEHUN 1 AMUHOB, aMUHOKUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U
MOJINCAXAPHUIOB), WILIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HUMU ypaBHEHHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopmyT;

c(OPMHUPOBAHHOCTh yMEHUS TIOATBEPXKIATh HA KOHKPETHBIX MpUMEpax XapakTep
3aBHCHMOCTH PEaKIIMOHHOW CITOCOOHOCTH OPTaHMYECKUX COCAMHEHHMI OT KPATHOCTH W THUIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI3M), B3aMMHOTO BIUSTHUS aTOMOB M TPYII aTOMOB B MOJICKYJIaxX;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTepPHU30BaTh HWCTOYHUKUA YTJIEBOJIOPOTHOTO CHIPHS
(HedTh, MPUPOIHBIA ra3, yroiyib), CIOCOObl €ro nepepadoTKH M MPAKTHYECKOE MPUMEHEHUE
MPOJyKTOB MEPEpadOTKY;

c(OpPMHUPOBAHHOCTh BIJIAJICHUS] CHUCTEMON 3HAaHWUN O EeCTECTBEHHO-HAyYHBIX METOJaX
NO3HaHUS — HAOJMIOACHUM, HW3MEPEHHUH, MOJCIUPOBAHUM, OJKCIEPUMEHTE (peailbHOM U
MBICJICHHOM) U YMEHHUSI IPUMEHSITh 3TU 3HAHUS;

c(hOPMHUPOBAHHOCTh YMEHHUSA TMPUMEHSITH OCHOBHBIC  OIEpAllMd  MBICIUTEIbHON
JEsTeIbHOCTU — aHajlu3 U CHUHTE3, CpaBHEHHE, O0OOIIEeHME, CUCTEMAaTH3alUIO, BbISBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBA3EH — IJIsl U3yUEHHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEaKLni;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISIBIISATH B3AMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHITUSIMU U
NPEJICTaBICHUSIMA JPYTMX €CTECTBEHHO-HAYUYHBIX MPEAMETOB g 0ojiee OCO3HAHHOTO
MOHMMAHUS CYIIHOCTH MaT€pUAIBHOTO €AWHCTBA MHpPA, MCIOIh30BaTh CHCTEMHBIC 3HAHUS TIO
OpPraHUYECKON XUMUU JUTsl OOBSICHEHHS ¥ TIPOTHO3UPOBAHUS SIBJICHUN, UMEIOITUX €CTECTBEHHO-
HAYYHYIO TIPUPOY;

cOpPMHUPOBAHHOCTh YMEHHUU: TMPOBOAUTH pPacyYEThl MO XUMUYECKUM (opMynaM H
YPaBHEHUSAM XHUMHUYECKUX PEAKIUi C MCIOJIb30BaHWEM (PU3NYECKUX BEIMUMH (Macca, 00bEM
ra3oB, KOJUYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:



pacu€Thl 0 HAXOXKIECHUIO XMMUYECKOW (hOpMYJIbI BEIIECTBA MO0 M3BECTHBIM MaCCOBBIM JIOJISIM
XUMUYECKHUX 3JIEMEHTOB, IPOIYKTaM CrOpaHUsl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;
c(hOpPMHUPOBAHHOCTh YMEHUI: TIPOTHO3UPOBATH, AHAIM3UPOBATh U OIEHWBATH C TTO3HITHA
AKOJIOTUYECKON O€30MacCHOCTH TOCIEACTBUSI OBITOBOM W TPOU3BOJCTBEHHOW ESITEIHHOCTH
YeJIOBEeKa, CBS3aHHOM C TMepepadOTKON BEIIECTB, HUCIIOIb30BaTh MOJIYYCHHBIC 3HAHUS JJIS
MIPUHSTHUS TPAMOTHBIX PENICHHUH MPOOJIEM B CUTYAIUAX, CBI3aHHBIX C XUMHUCH;
c(hOpPMHUPOBAHHOCTh YMEHHI: CAaMOCTOSATEIHHO TUIAHUPOBATh M TPOBOIAUTH XUMHUYCCKHMA
AKCIEPUMEHT (MOTYyYCHUE U U3YUEHUE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUN
YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB W KHUCJIOPOJACOACPKAIMUX OPraHUYECKUX BENIECTB,
pelieHrne JKCIEePUMEHTAIBHBIX 3a/lad IO PAaclO3HABaHWUIO OPraHUYECKHUX BEIIECTB) C
coONIoficHUEeM TIpaBuJ  0Oe30mMacHOTrO oOpalleHHus C BeIIeCTBAaMH U J1a0OpaTOPHBIM
obopynoBaHueM, (GopMyJIUpPOBaTh II€JIb HCCICAOBAHUA, MPEJACTABISTL B pa3IudHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATD U OLICHUBATh UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMECHUM:

coOJIIoAaTh MpaBUjIa SKOJOTHYECKH I1€JIECO00pa3HOro IMOBEICHUS B OBITY U TPYJIOBOMU
JNEATENBHOCTH B ILEJNSAX COXPAHCHUS CBOErO 3/I0POBbS, OKPYKAIOIIEH MPUPOJHOM Cpeabl H
JOCTHKEHUA €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HAaBaTh OIMACHOCTh TOKCHYECKOTO JEHUCTBUS HAa JKUBBIC OPraHU3MBbI OMpPEICIEHHBIX
OPTraHUYECKUX BEIIECTB, MOHUMAs cMbIcH rmoka3arens [1JIK;

aHaJM3UpPOBaTh  II€JIECOOOPA3HOCTh  NPUMEHEHHUS ~ OpPraHMYEeCKUX  BEIIECTB B
MIPOMBIIICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHHUS PUCK-TIONB3a;

c(hOPMHUPOBAHHOCTh YMEHUM: OCYIIECTBJIATH IICJICHAIIPABICHHBIA TOUCK XHUMHUYECKOU
nHpOpMaIMu B pa3IMYHbIX MCTOYHHMKAX (HaydHas M yuyeOHO-Hay4Has JuUTepaTypa, CpeicTBa
MaccoBo umHbopManuu, MHTEepHET M JApyrue), KPUTUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
nHpopmaruio, nepepadbaTeiBaTh €€ M UCIOJIB30BaTh B COOTBETCTBHH C ITOCTABJICHHONW y4eOHOM
3aJ1a4ueH.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOSHUS Kypca « OO0Imast 1 HeopraHuueCcKas XMMUsD OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUNA: O MATEPUAIIBHOM €MHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y IO3HABAEMOCTH SIBIICHUM PUPOJIbI, O MECTE U 3HAUCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAYK
n e€ poau B OOECIEUYCHUU YCTOMYMBOIO PAa3BUTHS, B PELICHUM MPOOJEM 3KOJIOTHYECKOM,
DHEPreTUYECKOM U MUIIEBONM O€30MacHOCTH, B PAa3BUTHUM MEAMIIMHBI, CO3JaHUU HOBBIX
MaTepualioB,  HOBBIX  HWCTOYHHUKOB  DHEPrUM, B  OOECHNEUYEHUHU  PAIHUOHAIBLHOIO
MIPUPOJIOTIOIB30BaHus, B (QOPMUPOBAHUN MUPOBO33PEHUS U OOIIIEH KyJIbTYPhI UEJIOBEKA, a TAKKE
AKOJIOTHYECKH 00OOCHOBAHHOT'O OTHOIIICHHUS K CBOEMY 3JIOPOBBIO Ml IIPUPOTHOM Cpejie;

BJIAJICHUE CUCTEMOM XUMHYECKHX 3HAHWUM, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolIne
MIOHATHS — XUMHYECKUM AJIEMEHT, aTOM, PO aToMa, H30TOIbI, JICKTPOHHAs 000JI0YKa aToMa,
S-, p-, d-aToMHBIE OpOMTAIH, OCHOBHOE M BO30Y)KIEHHOE COCTOSHHS aToMma, TMOpHIU3aIus
aTOMHBIX OpOWTaNel, WOH, MOJIEKYyJa, BAJIEHTHOCTh, SJEKTPOOTPHUIATEIHHOCTh, CTETIEHBb
OKHUCJICHHUS, XHWMHYECKasi CBsI3b (KOBaJICHTHAs, HWOHHAs, MeETaJJInUecKas, BOJOpPOJHA),
KPUCTAJUTMYECKAS PEIIETKA, XMMHUYECKAsi PEaKus, pacTBOP, BJICKTPOJIUTHI, HEIJICKTPOJIHUTHI,
AJIEKTPOJIMTUYECKAs JUCCOLIMALMS, CTENEeHb JAUCCOLUMAllMM, BOJOPOAHBIA  IOKAa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBON 3P(HEKT XUMUUYECKON peakuu, CKOPOCTb XUMUYECKON
peakIuy, XUMHUYECKOE€ paBHOBECHUE, TEOPUM M 3aKOHBI (TEOPHUSl AJIEKTPOITUTHYECKON
THUCCOLMAlUM, nepuoanuecku 3akoH .M. MenaeneeBa, 3akOH COXpaHEHUsI MACChI BEIIECTB,
3aKOH COXPAHEHHUS W MPEBPAILCHUS SHEPTUM MPU XUMUUYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIUX MACC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3bIK XUMUU,



MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE IMOHMMAaHUs NPUYUHHOCTH U CHUCTEMHOCTH
XUMHYECKUX SIBJICHUI; COBPEMEHHBIE IPEICTABICHUS O CTPOCHHM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJIMOJIEKYJISIPHOM YPOBHSX; TIIPEICTABIECHUS O MEXaHM3Max
XUMHAYECKUX PEAKUUHW, TEPMOAMHAMUYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTIX HX
IIPOTEKAHUSA, O XUMHYECKOM DPAaBHOBECUHM, pACTBOPAX W  JUCHEPCHBIX CHUCTEMAX;
(dakToNOrNYECKrEe CBEICHUSI O CBOWCTBAX, COCTaBE, MOYYCHUH U OE30MMaCHOM HCIOJIBb30BaHUN
BaXHEHIIINX HEOPTAHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM JIEITETFHOCTH YEJIOBEKa, O0IITUX
Hay4HBIX NPUHIMUIAX XUMUYECKOTO IIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUI: BBISBIISITH XapaKTepHbIC MPU3HAKU MMOHSATH, YCTaHABINBATh
UX B3aHMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPU ONHCAHWUA HEOPTaHUYECKUX
BEILIECTB U UX NMPEBPAILICHUMN;

c(hOPMHUPOBAHHOCTh YMEHHUS UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTABJICHHMS
(GbopMyn BEUIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUH, CUCTEMAaTHYECKYI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHaabHbIC Ha3BaHUS OT/ICIBHBIX BEIICCTB,;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEEIATH BaJICHTHOCTD U CTETIEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSX, BUJ XUMUYECKON CBSA3M (KOBAJICHTHAs, MOHHAS, METaJNIMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHUS OOBACHATh 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHUAA
XUMHUYECKON CBSA3U U TUIA KPUCTALIMYECKON PEIIETKH, OOMEHHBIN U JIOHOPHO-aKIENTOPHBIN
MEXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHOU CBSI3U;

c(OpMHUPOBAHHOCTh YMEHHUM: KIacCU(UUUPOBATh: HEOPraHUYECKHE BEUIECTBA IO HUX
COCTaBy, XMMHUYECKHE PEAKIMH IO Pa3IMYHbIM MPU3HAKaM (YUCIY M COCTaBY pearupyroLIUX
BELIECTB, TEIUIOBOMY J((}EKTy peakuuu, HU3MEHEHHUIO CTEIEHEH OKHUCJIEHHUS DSJIEMEHTOB,
0o0OpaTUMOCTH, YYacTHIO KaTajJu3aTropa U JIPYTHe); CaMOCTOSITEIbHO BbIOMpaThb OCHOBAaHUS U
KpUTEPUU AJIs1 KJIACCU(UKALIMU U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIN;

c(OpPMUPOBAHHOCTh YMEHMsI pacKpblBaTh CMBICH Mepuoauueckoro 3akona J[. W.
MenneneeBa U JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOIIYIO, OOBACHUTENBHYIO U
MPOTHOCTHYECKYIO QYHKINU;

c(hOpMHUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh JEKTPOHHOE CTPOEHUE aTOMOB U MOHOB
XUMHAYECKUX DIIEMEHTOB MNEPBOro—4eTBEPTOrOo mnepuoaoB Ilepuonnueckoit cucremsr J[.U.
MeHnneneeBa, NCNIONIBb3YSI TOHATHS «IHEPIETUYECKUE YPOBHW?, «IHEPTETUUECKUE TTOAYPOBHMY,
«S-, p-, d-aToMHBIE OpOWTAIN», «OCHOBHOE M BO30YXIEHHOE DHEPIreTHUCCKUE COCTOSHHS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XUMHUYECKHUX BJIEMEHTOB U HUX
COEMHEHUH IO epuoaaM u rpynmnam llepuoanueckoni cucremsl J[. . Menneneesa, BaJl€HTHbIC
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMSI UX JIEKTPOHHBIX 000JIOUEK;

c(hOPMHUPOBAHHOCTh YMEHHUH: XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA BELIECTB PA3JIUYHBIX KJIACCOB, IIOATBEPXKAATh CYIECTBOBAHUE I'€HETUYECKOU CBS3U
MEXKJy HEOPraHM4YeCKMMH BEILIECTBAMU C IIOMOLIBIO YPAaBHEHUH COOTBETCTBYIOIIMX
XAMUYECKHUX PEaKIINM;

c(OPMUPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTh: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil MoCpeICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3THX PeaKIHii; peakiuil HOHHOTO
oOMeHa MyTEM COCTABJICHUS HMX IMOJHBIX M COKPAIIEHHBIX WOHHBIX YpaBHEHW; peakuui
TUAPOJIN3a; PeakUuid KOMIUIEKCOOOpa3oBaHusi (Ha MpUMEpPE TUIPOKCOKOMIUIEKCOB IIMHKA U
ANIOMUHUSA );

c(OPMHUPOBAHHOCTL yMEHUS OOBACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuui C Yy4ETOM HMX DHEPreTHYECKHX XApAKTEPUCTUK, XapaKTep W3MEHEHUsS CKOPOCTU



XUMHUYECKON peakiMi B 3aBUCUMOCTU OT Pa3IUYHbIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS 1101 BIMSAHUEM BHEIIHUX Bo3nercTBui (punuun Jle [llatense);

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMUUYECKHUE PEAKIINH, JICIKAITNE B OCHOBE
MPOMBIIIUICHHOTO TIOJYYEHUS CEPHOM KHUCJIOTHI, aMMHaKa, OOIMe Hay4YHbIC MPUHIIUITHI
XUMUYECKUX TIPOM3BOJICTB; IIEIECOOOPA3HOCTh MPUMEHEHUS HEOPTAaHWMYECKHX BEIIECTB B
MIPOMBIIICHHOCTH U B OBITY C TOUKHU 3pEHHSI COOTHOIIECHUS PUCK-TIOJb3a;

c(hOpMHUPOBAHHOCTH BIAJACHUS CUCTEMOM 3HAHWN O METO/IaX HAYYHOTO MO3HAHUS SIBICHHM
NpUPOALI — HAOIOJEHUE, HW3MEpPEHHEe, MOICIUPOBAHUE, OKCICPUMEHT (pEaIbHBIA U
MBICJICHHBIN), UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHUS MPUMEHSTh 3TU 3HAHUS MPHU
AKCIIEPUMEHTAJILHOM HMCCIIEIOBAHUM BEUIECTB W I OOBSICHEHHS XHUMHYECKHX SIBIICHUM,
UMEIOIIUX MECTO B PUPOAE, MPAKTUYECKON EATEIIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBJISATH B3aUMOCBSA3b XUMUUYECKUX 3HAHUH C MOHATUSMHU U
NPEICTaBICHUSAMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJig 0oJiee OCO3HAHHOTO
NOHUMAaHHS MaTEPUAIBLHOIO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHUS TIPOBOAUTH PACUETHI: C UCIIOIB30BAHUEM MTOHSATUH «MaccoBast
JI0JIsI BEILIECTBA B PACTBOPE» U «MOJISIpHAS KOHILICHTPALIMS»; MacChl BEILIECTBA UM 00bEMA Tas3a
10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WJIM O0BEMY OJTHOTO U3 YYaCTBYIOIIMUX B PEaKIUU
BEILIECTB; TEIIOBOTO d(PdekTa peakiinu; 3HaUeHUsI BOJOPOIHOTO MOKa3aTess paCTBOPOB KUCIIOT
M IeJ04Yell C M3BECTHOM CTENEHBIO AUCCOIMAIIUM; MacChl (00bEMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEaKIMU, €CIM OJJHO U3 UCXOJHBIX BEIIECTB JIaHO B BUJIE pacTBOpaA C ONpeIeIEHHON
MacCOBOH J10JIel paCTBOPEHHOTO BELIECTBA UJTM JJAHO B U30BITKE (MIMEET IPUMECH ); AOJU BBIXO1a
MIPOJIyKTa peaKkiuu; 00bEMHBIX OTHOIICHHI ra3oB.;

c(hOpPMHUPOBAHHOCTh YMEHHI: CAaMOCTOSATEIBHO MUIAHUPOBATh M MPOBOAUTH XUMHUUYECKHI
AKCIIEPUMEHT (TPOBEJICHUE PEAKIINil HOHHOTO OOMEHa, MOITBEPKICHHE KaueCTBEHHOI'0 COCTaBa
HEOPTaHUYECKHUX BEILIECTB, ONPEEIECHNUE CPEBI PACTBOPOB BEIIECTB C NOMOIIBIO HHIUKATOPOB,
W3Y4YCHUE BIIUSHUS PaA3UYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM peakluu, peuieHue
AKCIIEPUMEHTABHBIX 33/1a4 1Mo TeMaM «Metamie» u «Hemeramns») ¢ coOmoieHneM mpaBuil
6e30macHOro OOpallleHrs C BEIIECTBAMU M JaOOpPaTOPHBIM 00OpyAOBaHHEM, (POPMYIUPOBATH
1eJb WCCIEeJOBaHUsA, MPEACTABIATh B pa3iudyHoM ¢Gopme pe3ysbTaThl DKCIEPUMEHTA,
aHaJIM3UPOBATh U OIIECHUBATh UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJIIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKON MOCYA0U U
71a00paTOPHBIM 000PYI0BAaHUEM, OOpaIeHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMU
M0 BBIMOJIHEHUIO J1aO0OPATOPHBIX XHUMHUYECKUX OMNBITOB, SKOJOTMYECKH 11eJ1eCO00pa3HOTO
MOBEJICHUSI B OBITY U TPYAOBOM JEATEIBHOCTH B LEJISAX COXPAHEHHUS CBOETO 3JI0POBBA,
OKpY’)KaroIEel MNPUPOJHOM Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO Pa3BUTHSA, OCO3HABATH
OMAaCHOCTh TOKCHYECKOTO JEWCTBUSI HAa YKUBBIE OPraHU3Mbl OINPEAEIEHHBIX HEOPraHUYECKUX
BENIECTB, MOHMMAas cMbIcs noka3arens [1/IK;

c(hOPMHUPOBAHHOCTh yYMEHHM: OCYIICCTBJIATH IICJICHANIPABICHHBIA TOWCK XHUMHUYECKOU
uH(DOpMAIMU B PA3IMYHBIX UCTOYHHMKAX (HAay4dHas M y4eOHO-HaydHas JIUTepaTypa, CPe/ICTBa
MaccoBoil umHpopmaruu, MHTEpHET M [pyrue), KPUTHYECKH aHATU3UPOBATH XUMUYECKYIO
uH(dopmaIuio, mepepadaTeiBaTh €€ U MCIOJIH30BaTh B COOTBETCTBUH C TIOCTABJICHHON YueOHOU
3aJ1avyeil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUVIACC
Ne | HamMmeHoBaHme KounuecTBo yacos
o/ aeIoB W TeM K n JaekTpoHHbIe (LM poBbIE)
p Beero OHTPOJILHbIE pPaKkTH4YeCcKHe 0BPA30BATETHHBIC PECYPCHI
1| NMporpaMmabl padoThI padoThI
Paznen 1. Teopernueckne 0CHOBbI OPraHM4YeCKOil XUMUM
[Ipeamer
OpraHUYECKON XUMHUH.
11 Teopus CTPOCHHS | o 0 1 bubnuotexa [HOK
' OpPTaHUYECKUX https://m.edsoo.ru/d69df650
coenuHeHud A, M.
bytieposa
Wroro no pazaemny 8
Paznen 2. YriieBoaopoabl
21 | yesonopomst | 5 0 2 bubmoreia HOK
' Y HOPOA https://m.eds00.ru/d69df650
aJIKaHbl, IUKJIOAJIKAHBI
Henpenenbusie
5o | YIVIEBOLOPOBL 14 0 4 bubnuoreka HOK
' AJKEHBI,  aJKaJWeHBI, https://m.edso0.ru/d69df650
AJIKUHBI
23 Apomartnueckue 8 0 3 bubnuoreka LHOK
' YTICBOJOPOIBI (APCHBI) https://m.edso0.ru/d69df650
e 1 bumorera 110K
' M AOPO https://m.eds00.ru/d69df650
nepepaboTka
5 ["anorennpounsBoHbIE 4 1 0 bubnnoreka [HOK

YTJICBOJIOPOJIOB

https://m.edsoo.ru/d69df650
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Htoro no pazaeny 35

Paznen 3. Kuciiopojacoaep:kaime Opranm4ecKue coeTuHeHust

bubnnoreka [HOK
3.1 | Crmprer. ®exon 11 0 L https://m.eds00.ru/d69df650
KapGonunbabie
COCMHEHUS:
3o | IBACTHABL M KETOHBL | oy 0 3 bubmmoreka [HOK
' KapOoHOBBIC KHUCIIOTHI. https://m.edsoo.ru/d69df650
Cnoxublie 3(upBHI.
Kupsbl
bubnuoreka [HOK
3.3 | Yrmesom o L L https://m.eds00.ru/d69df650
Wroro no pazneny 41
Pa3znen 4. Azorcoaeprkaniue opranuyeckne coeTMHeHus
41 AMUHBL. 12 1 2 buGmmoreka [HOK
' AMUHOKHUCIIOTHL. benku https://m.edso0.ru/d69df650
Uroro no pazneny 12
Pa3nen S. BeicoKOMOJIEKYISIDHBIE COETUHECHUS
51 BricokomoueKkynsipHbIE 6 0 1 bubnuoreka LHOK
' COCIMHECHUS https://m.edso00.ru/d69df650
Hroro no paznemny 6
OBIIEE KOJIMYECTBO 102 3 19
YACOB I10 ITPOTPAMME



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

11 KJTACC

HaumenoBanue | KosinuecTBo yacon
Ne A31E10B 1 TeM K I JyieKTpoHHbIe  (UMPpOBBIE)
n/n g OI; AMMEL Bcero OHTPOJIRHBIC PaKTHHECKHUE o0pa3oBaTe/IbHbIE PeCYPChI
porp padoThI padoThI
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue
aToma.
[Tepunoauueckuii
3aKOH u
bubnuoreka [HOK
11 [epuomueckas |9 0 2 https://m.edsoo.ru/2dd57f24
cucrema
XUMUYECKUX
sanemeHToB J{. U.
Menpeneena
Ctpoenue
19 BEIIIECTBA. 11 1 3 bubmmoreka [HOK
' MHuoroob6pasue https://m.edsoo.ru/2dd57f24
BEILIECTB
13 XUMHUYECKUE 19 1 6 bubmmoreka [HOK
' peaKIMH https://m.edsoo.ru/2dd57f24
Uroro no pazneny 39
Pa3znes 2. Heopranunueckasi Xumms
bubnmoreka [HOK
21 Hewmerautet 31 ! 0 https://m.edsoo.ru/2dd57f24
bubmnoreka [HOK
22 Meraner 23 ! > https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54

Pa3zngea 3. Xumud u :Ku3Hb



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

Metoasl
MMO3HAHUS B
XUMUHM. XHUMHUSA
1 )KU3Hb

3.1

bubmnoreka [HOK
https://m.edsoo.ru/2dd57f24

Uroro no pazneny

OBILEE
KOJIMYECTBO
YACOB 110
[TIPOTPAMME

102

22



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

YYEBHO-METOIANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
HNPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

« Xumus; yriyonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3ssmenko H.E., Tepenun B.U. u
ap.; moxa penakuuei Jlyanaa B.B. O6miecTBo ¢ orpaHndeHHON 0TBETCTBEHHOCTHIO «/[PODAY;
AKIMOHEpHOE 0011ecTBO «M3narenbcTBO «IIpocBemenue»
» Xumus; yrinyonenHoe oOydenue, 11 kmace/ Epemun B.B., Ky3emenko H.E., [lpoznos A.A., u
ap.; o penakuuei Jlyanaa B.B. O6miecTBo ¢ orpaHndeHHON 0TBETCTBEHHOCTHIO «/[PODAY;
AxtuonepHoe obmiectBo «M3aarenscTBo «lIpocBemienne

1. Xomuenko WM.I'. "Pemenue 3amau mo xumuu (8-11 kmaccer). - M.: PUA "Hosas BonHa":
H3narenn YMEpEeHKOB, 2010.

2. Kpeimunosuu E.B. "Harnsnnas xumus"/E.B. Kpeimunosuy, T.A. XKymnsesa. - M.: DkceMmo,
2021.

METOANYECKUE MATEPUAJIBI UISA YUUTEJIA
1. Xumus 10 xnacc. IIpodunbHelil ypoBeHb: yueb. misi oOmeoOpasosar. yupexnennit/O.C.
["abpuensn, ®.H. Mackaes, C.1O. [Toromapes, B.W. Tepennun; nox pen. B.U. Tepenuna. - 13-¢

u3., CTEpEOTHII. - M. : "Ipoda", 2012.
2. Xumus 11 knacc: yue0. qis o0ueoopazonar. yupexaenuit/O.C. 'abpuensin, I'.I'. JIvicoBa. -
5-€ U3., CTEpEOTHII. - M. ; "Ipoda", 2005.
3. Xumus. Yriyonenusid yposenb. 11 knacc: yueOnuk/O.C. ['abpuensn, ['.I'. JIpicoBa. - 6-¢
u3n., CTEpPEOTHII. - M. : "IIpoda", 2019.
4. Xomuenko W.I'. "Pemenne 3amay no xumuu (8-11 xmaccer). - M.: PUA "HoBas BonHa'":
H3narenn YMEpeHKoB, 2010.

5. Ky3pmenko H.M. "2500 3agau mo xumuu ¢ pemeHussMu st nocrynatomux B BY3e1"/H.E.
Kyspmenko, B.B. Epémun. - M.: OOO MHM3parensckuit nom "OHUKC 21 Bex": OOO
H3nareabcTBO "Mup " O6pa3oBanue, 2002.
6. bemonoroe B.A. "®wusnmueckas xmmusa. 10-11 kmaccel: y4ueO® mocoOue s
oO1eoOpa3oBarenbHbix opranu3auuii/ B.A. benonoros, I'.Y. benonorosa. - M.: [IpocBenienue,
2019.

7. IlonkoB C.A. "Xumusi. CoopHuk 3a1a4 u ynpaxnenuil. 10-11 kmaccel: yue0. mocodue s
oOmieoOpa3oBar. opranuzanuii: yrayon. ypoBens/C.A. Ilyzako, B.A. Ilomkos, W.B.
bapermieBa; mox pen. C.A. [ly3akoBa. - 2-¢ u3a. - M.: [Ipocsemenne, 2019.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1.http://himege.ru/kachestvennye-reakcii-na-organicheskie/
2.https://chemege.ru/kachestvennye-reakcii-organika/
3.https://foxford.ru/wiki/himiya/kachestvennye-reaktsii-na-organicheskie-veschestva
4.https://lexamer.ru/ege_po_himii/teoriya/kachestvennye_reakcii_organicheskix
5.https://ru.yougile.com/board/3pop6ialj4sq

6.https://ru.yougile.com/board/I1316vcksz1z3



Hpunoscenusn:

KaJsiengapHo-remMaTnyeckoe IiaHMpPOBaHUE
10 KVIACC

Ne n/m Tema ypoka KoumnuecrBo DJIeKTPOHHBIe HU(POBHIE 00pa30BaTeIbHbIE PECYPChI
4acoB
KoHTpoJubHbIe IIpakTHnyeckue
Bcero
padoThI padoThI
[Ipenmer 51
3HAYCHUE
OpraHu4eCcKOu bubnuoTteka
XAMUH, [HOK
1 1 0 0 _
IpeJICTaBIICHUE https://m.edsoo.r
0 MHOTrooOpa3uu u/3686e6f5
OPTaHUYECKUX
COCAMHEHUN
DIIEKTPOHHOE
CTpOCHHE aToMa
riiepoaa
yICpOL bubmmoreka
(ocHOBHOE u ITOK
2 BO30YXKIEHHOE 1 0 0 _
https://m.edso0.r
COCTOSIHUS). u/Oce6fdac
BanenTHblie -
BO3MOKHOCTH
aToMa yriepoaa
XUMHUYECKast
CBSI3b B
OPTaHUYECKUX bubmorexa
OK
3 COE/IMHEHUSAX. 1 0 0 H _
https://m.edso0.r
MexaHu3Mbl 1/8d395¢8
o0Opa3oBaHuUs -
KOBAJICHTHOMN



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

CBSI3H, CIIOCOOBI
pas3pbiBa CBS3EU

;FTGI;)(I));I;HH bubmmoreka

OpraHUYECKUX HOK

cocmHermi A https://m.edso00.r
' u/9e595ch8

M. bytneposa

Buaer

HM30MEPUH:

CTPYKTYypHas,

IIPOCTPAHCTBEHH bubnuoTteka

as. [HOK

DJICKTPOHHBIC https://m.edsoo.r

3¢ deKTh B u/b0e61661

MOJIEKYJIax

OpraHUYECKUX

COCAMHEHUN

IIpencraBnenue

0

EJ'I&CCI/I(bI/IKaHI/II/I Euborea

[HOK

cUCTeMaTH4eCcKa _

4 HOMEHKTATYpa https://m.edsoo.r

OpraHUYECKUX

BEIIIECTB

Knaccuduxkanus bubnuoTteka

peakiui B I[HOK

OpTraHU4eCcKOi https://m.edsoo.r

XUMUU u/ba5706aa

Cucremaruzanu bubnuoTteka

a1 U 00001EeHue

[JOK



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

3HAHUH 110 TEME

https://m.edsoo.r

u/87a37cab
AJKaHBI:
TOMOJIOTHYECKU
W psanp, ooOmas
dbopmyna, bubnmuoteka
9 HOMEHKJIATypa 1 [HOK
HU30Mepus, https://m.edsoo.r
AJICKTPOHHOE H u/25a14636
IPOCTPAHCTBEHH
oe CTpOEHUE
MOJICKYJI
duznyuecKkue u bubanoreka
10 XUMHYECKUE HOK
CBOIiCTBa https://m.edsoo0.r
AJIKAaHOB u/3137711c
Haxoxnenue
?IJII)I;?)IZ(;; i bubmoreka
11 CriocoOsbI HOK_
N https://m.edsoo.r
u/259b0a5b
MpUMEHEHNE
AJIKaHOB
[ukmoankaHbl:
obmmas hopmya,
Eggﬁ?g;:Typ an bubnuoTteka
12 0COOEHHOCTH HOK_
CTpocHMs . https://m.edsoo.r
u/156730d2
XUMUYIECKUX
CBOICTB,

CIIOCOOBI



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

IOy YEHHUS "
IIPUMEHEHUE

13

Pemenue
PacUYETHBIX
3ajJa4 Ha
ONPEICIICHUE
MOJIEKYJIIPHOM
dbopmyIIbl
OPTaHUYECKOTO
BEIIIECTBA o
MaCCOBBIM
JIOJIIM ~ aTOMOB
3JIEMEHTOB,
BXOAIIUX B €TI0
COCTaB.
CucremaTuzanu
1 U 0000I1IEeHNE
3HAHUU T10 TEME

bubnuoreka
[HOK
https://m.edsoo0.r
u/bf84d8eb

14

AJNKEHBI:
TOMOJIOTHYECKH
U psanp, ooOmas
dopmya,
HOMEHKJIaTypa,
AJIEKTPOHHOE |
MIPOCTPAHCTBEHH
oe CTpPOCHHUE
MOJIEKYI.
CrpykTypHas u
LUC-TPaAHC-
n30MepUs
AJIKCHOB

bubanoreka
LHOK
https://m.edsoo.r
u/273b0ale

15

dusunueckue wu

bubnunoreka



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e

XUMHAYCSCKHE [HOK
CBOMCTBA https://m.edsoo0.r
AJIKEHOB. u/21069ccd
[IpaBumno
MapKOBHMKOBA
CriocoOsbI bubnmoreka
16 IOy YEHHUS 151 [HOK
IpUMEHEHHE https://m.edsoo.r
aJIKEHOB u/665dc058
[IpakTnueckas
E:S{(;Ta Ne 1 mo E{ I/(I)6£HOTel<a
17 BIT_IHOery;eHHe . https://m.edsoo.r
u/0941eed8
W3y4YEHUE  €ro
CBOMCTB"
Pemenune
PaCUYETHBIX
3a71a4 Ha bubmuoreka
OIpEICIICHUE IHOK
18 . .
MOJICKYJISIPHOM https://m.edsoo.r
dbopmy bl u/e9ea9921
OPTaHUYECKOTO
BCIIIECTBA
AJIKaaueHsbl:
IPSIKEHHBI
compmsine
’ [HOK
19 KYMYJIMPOBaHHbI httos://m.ed
e. OcobenHoctu bs.//N.euso0.t
u/04298c0a
3IEKTPOHHOTO e
CTPOEHHUS
20 XUMHUYECKHE bubmnoreka



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
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

CBOMCTBA I[HOK
COTPSKEHHBIX https://m.edsoo.r
JIMEHOB u/e561253d
CnocoObl bubmuoreka
21 IOy YEHHUS 151 [HOK
PUMEHEHHE https://m.edsoo.r
AJIKAJUCHOB u/12a81660
AJKVHBIL:
TOMOJIOTHYECKHU
U psanp, ooOmas
opmya, bubnuoTteka
HOMEHKJIAaTypa, ITOK
22 DJICKTPORHOC M https://m.edsoo.r
IIPOCTPAHCTBEHH u/68b6Ccdc
oe CTpPOCHHE -
MOJICKYI,
dusznueckue
CBOICTBa
bubmuoreka
XHUMHUYECKHE
23 CBOWCTBaA HOK
ATKITHOR https://m.edsoo.r
u/23493a93
bubmuoreka
KauecTBeHHEBIE
24 €aKIIUH Ha HOK
peax https://m.edsoo.r
TPOUHYIO CBSI3b u/7blca8da
CnocoOb1 bubmuoreka
o5 IOy YEHUS u HOK
IpUMEHEHHUE https://m.edsoo.r
AJIKUHOB u/a6f9alea
26 Pemenne 3amau: bubanoreka



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
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

pacuéThl o [HOK
YPaBHECHHIO https://m.edsoo.r
XUMHUYECKON u/5db8e526
peakIuu
Cucremaruzanu

27 s ¥ 0000meHne
3HAHUU T10 TEME
ApeHsr:
TOMOJIOTHYECKH
U psanp, ooOmas
HOMEHKJIaTypa. Eub/moTexa
DIJIEKTPOHHOE H

28 MIPOCTPAHCTBEHH HOK
o6 cTpoene https://m.edsoo.r

u/a92a7094

MOJICKYJI
OeH3011a 51
TOJIyOJ1a, 170.
dusznueckue
CBOMCTBA
XuMHuueckue bubnuoreka

29 CBOMCTBA IHOK
apCHOB: PEAKIIUH https://m.edso0.r
3aMEICHUS u/ad44alaed
XUMHYECKHE
CBOMCTBA
apCHOB: PEAKIIUH bubmiorexa

30 MIPUCOCTUHEHUSI, HOK
OKUCITOHIE https://m.edsoo0.r

u/ad4alaed

TOMOJIOI'OB
OeH301a

31 OcobeHHOCTH bubmnoreka



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
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

XUMHUYECKUX
CBOWCTB CTUPOJIA

LHOK
https://m.edsoo.r
u/d5018a54

32

Pemenne
PacUYETHBIX
3axa4 Ha
ONIPENIECIICHHE
MOJIEKYJIIPHOM
dbopmyIbI
OPTraHUYECKOTO
BEILIECTBA

bubmuoreka
LHOK
https://m.edsoo.r
u/53461a2c

33

Crioco0sI
MOTYYCHHUS 51
MIPUMEHEHHE
apeHOB

bubmuoreka
IHOK
https://m.edsoo.r
u/6f717d09

34

I'enetnueckas
CBSI3b MEXITY
pa3IuYHBIMU
KJlaccaMu
YIJIEBOJIOPOJIOB

35

Pacuérnl o
ypaBHEHUSIM
XUMHYECKUX
peaKIuu.
CucremaTuzanu
9 B 0000IIeHne
3HAHUM 110 TeME

36

[IpupoaHslii ras.
[TontyTHbIE
He(TsIHBIC Ta3bl

37

KameHnHBIN

bubnunoreka



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

YTOJb U
MPOIYKTHI  €Tr0
nepepaboTKu

LHOK
https://m.edsoo.r
u/69b3398b

38

Hedtb u
CIOCOOBI eé
nepepadOTKU.
[Ipumenenune
IPOYKTOB
nepepadoTKu
HedTU

bubanoreka
[HOK
https://m.edsoo.r
u/21f9de78

39

I'eneTnueckas
CBSI3b MEXITY
pa3IMYHBIMH
KJaccamMu
YIJIEBOJIOPOJIOB

40

I"anorenonpouss
OJIHbIE
YTIIEBOIOPOOB:
JIEKTPOHHOE
CTPOCHHE;
peakuuu
3aMEILEeHHUS
rajioreHa

bubmuoreka
IHOK
https://m.edsoo.r
u/82b4d759

41

JlenictBue
1IeJo4eu Ha
rajJOreHIPOU3BO
JTHBIC.
BzaumoneiictBu
e
JMrajJoreHajKaH
OB C MarHuem u
IITHKOM



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759

Cucremarusanu

1 U 0000IIeHnE bubmmoreka

42 3HAHUU o [HOK
paszaeiy https://m.edsoo.r
"YTIIeBOI0POABI u/20e89f22
KoHtposbHas bubmuoTteka

43 pabora 1o Teme HOK
"YTIEeBOTOPOIBI https://m.edsoo.r
" u/95c9e298
[IpenenbHble
OJTHOATOMHBIC
CIIUPTHI:
TOMOJIOTUYECKU
H pax, obmas bubmuoTteka
dbopmyia, 1IOK

44 CTpPOCHHUE httos://m.ed
MOJTEKYT pS://mM.eds0o0.r

’ u/df04c5cd

u30Mepus,
HOMEHKJIATypa,
KJaccuukanus,
dusnueckue
CBOMCTBA
XUMHUYECKHUE
CBOMCTBA EPSEHOTGM

45 NPEACIBbHBIX https://m.edsoo.r
OJTHOATOMHBIX u/26ee34fe
CIIUPTOB -
Cnoco0b1 bubnmuoTeka

16 IOy YEHHUS " [HOK
pPUMEHEHHE https://m.edsoo.r
OJIHOATOMHBIX u/484100000000



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
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000

CIIUPTOB 000
[Ipocteie
3¢upsL:
HOMEHKJIATypa 1 BubtioTexa
47 I/I30MepI/I$I, HOK
0COGEHHOCTH https://m.edso0.r
GU3MYECKUX U u/c2c788b2
XUMHYECKUX
CBOMCTB
MHuoroaroMHEBIE
;;I:IIJII);;IF:HHKOHL bubnmoreka
48 U TJIULEPUH, UX [MOK
@Hmﬁcﬁm’ 1 https://m.edsoo.r
u/ee4d84aa
XUMHUYECKHE
CBOICTBa
CnocoOb1
OJIVUEHUS " bubmmoreka
49 n I/Ii’/leHCHI/Ie [IOK
MII)-IOFOElTOMHI)IX https://m.edsoo.r
u/d12e567d
CIIUPTOB e 2
denon:
E/ITOPHOGZI;I;II; bubnmnoreka
: 1[OK
> ?]:I;f?;egc; " https://m.edsoo.r
' u/2ce726f8
Tokcu4HOCTE
dbeHona
bubnuoreka
XUMHAYECKHUE
% [HOK
ol CBONCTBA _
https://m.edsoo.r
¢denoa

u/037ca5f9



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
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9

Cnoco0b1 bubmmoreka
52 IOy YEHHUS 151 [HOK
pUMEHEHHE https://m.edsoo.r
beHona u/c77ddf4c
[IpakTnueckas
padora  Ne 2. bubmmoreka
Pemrenue ITOK
53 AKCIIEPUMEHTAJIb httos://m.ed
HEIX 3a7ad IO pS://m.eds0o0.r
" u/fd0ced09
teme "CnupTsl U —
dbenob"
bubanoreka
Cucremaruzainu ITOK
54 s U 0000IeHne _
SHAHME [O TeMe https://m.edso0.r
u/1810ch9b
Ansaernanl u
KCTOHBI:
AIIEKTPOHHOE
S — Bubmrorera
55 TPYIIIHL; ]H[OK
OMOIOLIIECKIE ttps://m.edsoo.r
u/b139beaa
PAIBI, oOras
dbopmyna,
HM30MEpHS u
HOMEHKJIATypa
Anpnerngel H
KETOHBI: bubmmoreka
56 buszngeckue [HOK
CBOWCTBA; https://m.edsoo.r
peakIuu u/c887425c

MMPUCOCANHCHUA



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
https://m.edsoo.ru/c887425c

Peakiuu

OKHCJICHUS u bubnmoreka

57 Ka4ECTBEHHBIC [HOK
peakiuu https://m.edsoo.r
alBJACTUIOB U u/a393baa9
KECTOHOB
Crioco0sbI bubnmoreka

58 IIOJTyYECHUS HOK
albIETUIOB U https://m.edsoo.r
KETOHOB u/520d1c51
OIIHOOCHOBHEIE
npeaeabHbIE
Ks pé[OHOBBIe bubnmoreka

HOK

59 KHCJIOTHI, ,

0COBCHHOCTI https://m.edso0.r
u/fecOb113

CTPOCHUS X
MOJICKYJI
N3omepus u
HOMEHKJIaTypa bubnuoTteka

60 KapOOHOBBIX HOK
KHUCJIOT, X https://m.edsoo.r
(usudeckue u/700cc87b
CBOMCTBA
XUMHYECKHE
CBOMCTBA bubnuoreka
MPEAECTbHBIX [HOK

61 _
OJJHOOCHOBHBIX https://m.edsoo.r
KapOOHOBBIX u/40e6e0e9
KHUCJIOT
OcobenHocTH bubnuoreka

62 CBOMCTB IHOK

MYPaBbUHOU

https://m.edsoo.r



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
https://m.edsoo.ru/bb31be71

KHCIIOTBI. u/bb31be71

MHuoroo0pa3zue

KapOOHOBBIX

KHCIIOT

OcobenHnoctu

CBOWCTB:

HETIPEICIIbHBIX U

apOMAaTHYECKHUX

KapOOHOBBIX, bubnuoTteka
63 TUKapOOHOBBIX, [HOK

THJIPOKCUKAPOO https://m.edsoo.r

HOBBIX  KHCJIOT. u/83a08773

[IpencraBurenu

BBICIIINX

KapOOHOBBIX

KHCJIOT

[TousiTne 0 bubmoreka
64 IIPOU3BOJHBIX HOK

KapOOHOBBIX https://m.edsoo.r

KHCIIOT u/0d162d9d

Crnioco6b1

S — " bubmmoreka

LHOK

65 MpUMEHEHNE httos://m.ed

KADGOHOBBIX ps://m.edsoo.r

u/7c065c9d

KHCJIOT

Cnoxublie

igﬁg;zmqemn EP(I)(SEHOTGM
66 i pan, obmas https://m.edsoo.r

opmyra, u/adfffe6d

U30Mepust u

HOMEHKJIATypa



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

67

dusuueckue wu
XAUMHUYECKUE
CBOMCTBa

2(upoB

bubanoreka
LHOK
https://m.edsoo.r
u/ad6b94b2

68

Pemenne
PacUYETHBIX
3a1a4: o
YPaBHEHUIO
XUMHUYECKOU
peakuuu, Ha
ONIPEEIICHUE
MOJIEKYJISIPHON
dbopmyIbI
OPTraHUYECKOTO
BENIECTBA

69

[IpakTnueckas
padora No 3.
Pemenue
AKCIIEPUMEHTAIIb
HbIX 3a/Ja4 Mo
TeMe
"KapboHoBbie
KHUCJIOTHI.
CioxHbie

s¢upst"

bubanoreka
LHOK
https://m.edsoo.r
u/486671fb

70

Kupsr:
CTpOEHUE,
dusznueckue u
XUMHYECKUE
CBOWCTBA
(runponus)

bubmuoreka
[HOK
https://m.edsoo.r
u/al9c5b98

71

OcobenHocTH

bubnunoreka



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

CBOWCTB KMPOB,
CoZIepIKaINX
OCTaTKH
HEIPEIETbHBIX
KUPHBIX KHACIIOT.
Kupsi B

IpUpoe

LHOK
https://m.edsoo.r
u/b0331922

72

Mpb1a Kak CcoJu
BBICIITUX
KapOOHOBBIX
KHCJIOT, 1504
MOIOILIECE
JIICUCTBHE.
ITonsarue 0
CUHTETHUUECKHX
MOIOIIIUX
CpeacTBax
(CMC)

bubnuoreka
IHOK
https://m.edsoo.r
u/3c566565

73

I'enernueckas
CBSI3b
YIJIEBOJIOPOIOB
5|
KUCJIOPOJICOZIEP
YKaImx
OPTaHUYECKUX
BCIIICCTB

bubmuoreka
[HOK
https://m.edsoo.r
u/56790c96

74

PacuéTel 1o
YpPaBHEHUSIM
XUMHUYECKHUX
peakiuu

75

Cucremarusanu
a1 U 00001EeHue

bubimoreka
IHOK



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

3HAHUH 110 TEME

https://m.edsoo.r

u/f8eaf2eb
OOmasn
§?§2§222§CTHK1 bubnuoTteka
IHOK
" Kiig;g(b:; e https://m.edsoo.r
. ! u/7a9693al
(MOHO-, mHU- W u//as
MTOJIMCAXaPHJIbI )
MoHnocaxapuasl: I
buznyeckue
% [HOK
77 CBOICTBA u .
HaxoJ)XKIeHHe B https://m.edsoo.r
. u/b4bdda2d
MIPUPOJIC
gﬁiei?me ed bubmmoreka
78 3HAUYEHHE B HOK.
SKU3HEACITEIbH https://m.edsoo.r
. u/561122d
OCTH OpTraHHu3Ma
Jlucaxapuapl:
caxaposa,
MaJIbTO3a u bubmunoreka
79 JIAaKTO3Aa. 110K
Haxoxnenue B https://m.edsoo.r
TPHPOAC u u/eb0384e7
MIPUMEHEHUE
JUcaxapuioB
lc_[TOJ:)PeI:i;IX:pHHH: bubanoreka
80 Mai OMOJICKYJI I[HOK
(I)I/Igﬁqem(p[ey ’H https://m.edsoo.r
u/72a04508

XUMHUYCCKHUEC



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
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

CBOMMCTBA,

MIPUMEHEHUE
Homsrie o6 bubnuoreka
81 HCKYCCTBEHHBIX HOK
BOITOKHAX https://m.edsoo0.r
u/6216e766
Pemienue
pacyeTHBIX
q H
j)elliiaez[eneHHe a bubnuoreka
82 JIOJTH BBIXO0J1a LOK
HpojIyKTa https://m.edsoo.r
u/7fde47ef
peakiuu OT
TEOPETUUECKU
BO3MOKHOI'O
Cucrematusanu bubmuoreka
83 s U 0000I1IEeHNE [HOK
3HAHUH 110 https://m.edsoo0.r
pazaeny u/08d4364c
KonTponbHnas
paboTta mo Teme bubmmoreka
84 "Kucnopoacoae [HOK
prKarme https://m.edsoo.r
OpraHUuYecKue u/42c6678e
coenquHeHus"
AMUHBI:
e, b
85 MozeKyJl, obmas https://m.edsoo0.r
opmyra, u/efa7ebea
U30Mepusl,

HOMEHKJIaTypa U



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
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

duznyeckue

CBOMCTBA
XHUMHYECKHE bubmmnoTeka
36 CBOMCTBA IHOK
ann(paTHIeCKuX https://m.edsoo.r
aMHHOB u/lbc5¢f80
AHUINH:
;;EI?;?IP: bubnuoreka
87 0COOCHHOCTH HOK_
CUMITCCKIX https://m.edsoo.r
o u/39cd21f1
CBOIICTB soeLes =
aHWJIMHA
Crioco0sbI
—— . bubnuoreka
HOK
88 MIpUMEHEHNE httos://m.ed
anupaTUIeCcKux bs.//M.€dsoo.f
u/eal38763
aMHHOB
AMUHOKHUCIIOTHI:
HOMEHKJIaTypa |
U30MEpPHUS, bubnuoTteka
89 buznueckue HOK
CBOMCTBA. https://m.edsoo0.r
OtaenbHbIE u/d1773e80
MIPEACTaBUTEIN
0-aMHUHOKHCJIOT
XUMHYECKHE
CBOMCTBa bubanoreka
90 aMHUHOKHUCIIOT, [HOK
ux https://m.edsoo0.r
OMOJIOTHYECKOE u/77df705a

3HAa4YCHUC



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
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a

AMHMHOKHMCIJIOT.

Cunres u
TUIPOJIN3
[IENTUIOB
bemcu Kak bubmuoreka
MIPUPOTHBIC IIOK
a1 TIOJTUMEDBI https://m.edsoo.r
CTPYKTYPHI u/429e9899
0€eJIKOB
bubmuoreka
92 XUMHUYECKHE [HOK
CBOIiCTBa OEIKOB https://m.edsoo.r
u/6237306d
A30Tcoaepxari
nue
TeTEPOITUKIINYEC
KHE COCTUHCHHS. bub6anoreka
93 Hykneunnoseie HOK
KUCJIOTHI: https://m.edsoo.r
COCTaB, u/521d1431
CTPOCHHE 51
ounoJiornyecKas
POJIH
IIpakTnueckas
padorta Ne 4.
Elfélril}{;iflemanb Bubimoreia
IHOK
94 f;l\fe Jajad 1o https://m.edsoo.r
" u/8e3c02d1
A3o0TcoaepKaiil
nue

OpPraHU4CCKHC



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
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1

coenquneHud"

[IpakTnueckas
padora No 5.
Pemienne
AKCIIEPUMEHTAIIb Eubmorexa
95 HBIX 3a7a4d IO HOK
TeMe https://m.edsoo.r
" u/bde3fdf6
Pacno3naBanue -
OPTaHUYECKUX
coequHeHu"
KonTponbHnas
paboTta mo Teme bubmmoreka
9% "A30TCoIepIKalll [HOK
ue https://m.edsoo.r
OpraHUYCCKHC u/ce561bc7
coequHEHUA"
OcHOBHBIE
IMOHATUSL XUMHUH
BBICOKOMOJIEKYJI
SIPHBIX
cgem/IHeHHﬁ " bubnuoreka
97 METOJIBI X HOK
CHITesa o https://m.edsoo0.r
u/7aa63ebd
MOJIMMEPHU3AITUS
U
IMOJIMKOHICHCAIT
Hs
IImacTmaccsl. bubnuoreka
YTtunuzanusa u I[HOK
98 _
nepepadboTkKa https://m.edsoo.r
IJIACTHKA u/82242e0f
99 DJ1aCTOMEDHI: bubmmoreka



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

HaTypaJabHbIN [HOK
CHUHTETHYECKHE https://m.edsoo.r
Kayayku. Pe3nna u/246103ec
Bomoxkna:
e
100 CUHTCTUYCCKUE. 0 HOK_
oMmiMeDET https://m.edsoo.r
P u/5963a601
CIEIMAIILHOTO
Ha3HAYECHUS
[IpakTnueckas
paborta Ne 6.
Pemenne
AKCIIEPUMEHTAJIb Brbmuorexa
[HOK
101 ?;I;e 3afat 1o . https://m.edsoo.r
" u/3aebd77a
PacnioznaBanue
[LUT1acTMAaccC "
BOJIOKOH"
O000mesne wu
cUCTEMATU3AIHA
M3yYEHHOTO bubnuoTteka
Marepuaiia 1o HOK
102 TEME 0 https://m.edsoo.r
"BricokoMoniexy u/6a22ble8
JISIPHBIE
coenquHeHus"
OBILEE
KOJIMYECTBO
YACOB 1O 102 19

I[TPOI'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 KJTACC

Ne n/m Tema ypoka KosunvectBo DyieKTpOHHbIE HU(POBHIE 00pa30BaTeIbLHbIE PeCYPChI
4acoB
KoHTpoJubHbIe IIpakTHnyeckue
Bceero
padoThI padoThI
Atom. CocraB
aTOMHBIX  SITIEP. bubmorexa
1 XUMHYECKHI 1 0 0 HOK_
S TeMEHT https://m.edso0.r
' u/59c112ee
N3oTtonsl
Ctpoenue
AIIEKTPOHHBIX bubmoreka
000J109eK IHOK
2 aTOMOB, 1 . 1 https://m.edsoo.r
KBaHTOBbIE u/b4d9fffa
4yHuclia
Kb
3 anemeHToB  (S-,| 1 0 0 HOK
] d- . ttps://m.edsoo.r
P ! u/61294af9
AJIIEMEHTHI)
Pacnpenenenue bubmmoreka
4 DNEKTPOHOB MO | 4 0 0 IHOK
aTOMHBIM https://m.edsoo.r
opoHTaISIM u/t5f750fe
DNEeKTPOHHbIE Euborexa
KOH(UTYpaIiu IIOK
5 aTOMOB 1 0 0 _
S EMEHTOR 5 https://m.edso0.r
u/8149e846

OCHOBHOM u



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

BO30YKIEHHOM
COCTOSIHUA

DONeKTpOHHbBIE
KOH(UTYpaIiu
MOHOB.
DIeKTpooTpula
TEIBHOCTh

bubanoreka
[HOK
https://m.edsoo.r
u/a0764b24

[Teprnonnueckuit
3aKOH u
[lepnognueckas
cucTemMa
XUMHUUYECKUX
anemeHToB /JI. 1.
Menneneena,
CBSI3b c
COBPEMEHHOU
TeOpUen
CTPOECHUS
aTOMOB

bubmuoreka
IHOK
https://m.edsoo.r
u/16957c01

3aKOHOMEPHOCT
U WU3MEHEHHUS
CBOWCTB
XUMHYECKUX
AJIEMEHTOB u
o0pa3yeMbIxX
MMM TIPOCTHIX H
CJIOKHBIX
BEIIIECTB 1o
rpynmnam u
nepuoJiam

bubmuoreka
[HOK
https://m.edsoo.r
u/f8468927

Cucremarusaiu
1 U 0000I1IEeHNE

bubimoreka
IHOK



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

3HAHUM 110 TEME

https://m.edsoo.r

u/8fad2942
Byl
XUMHUYECKOMN
CBSI3H.
MexaHu3Mbl
oOpa3oBaHUsI bubnmuoteka
10 KOBAJICHTHOU [HOK
CBSI3MU. https://m.edsoo.r
Bomopoanas u/5a8072af
CBSI3b.
MexmonexyJsap
HBIC
B3aHUMOJICHCTBUS
BanentHoctes u
BaJICHTHBIC
BO3MOKHOCTH EUGIHOTeKA
aToMoB. CBS3b
11 AIEKTPOHHOMN HOK
CTPYKTYpEI https://m.edsoo.r
u/3d2ca093
MOJIEKYJT C UX
Tr€OMETPUYECKU
M CTPOEHUEM
o oo BuGanorexa
12 COETMHEHUAX: HOK
COCTAR . https://m.edsoo.r
u/8c66bl2a
HOMEHKJIaTypa
BemectBa bubmnoreka
13 MOJIEKYJIIPHOTO [HOK
u https://m.edsoo0.r
HEMOJICKYJISIPHO u/el67635b



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
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

ro CTPOEHHUS.
Tunel

KPUCTATNYECKHU
X PpEIIeTOK |
CBOMCTBA
BEILIECTB
ITonsarue 0
JIMCTIEPCHBIX bubnuoreka
14 CHUCTEMaXx. I[HOK
[IpencraBnenue https://m.edsoo.r
0 KOJUIOMIHBIX u/da2c70e4
pacTBopax
HWcTnHabie
aCTBOPHI:
EaCBIIHI::HHBIe u B?EHOTeKa
15 HEHAaCBIIIICHHEIE, 1 ,
PACTBOPHMOCTS. https://m.edsoo0.r
u/e9ccdd8d
Kpucramnoruap
aThl
CriocoObI bubmmnoreka
16 BBIPAKECHUSA HOK
KOHIICHTpAIuu https://m.edsoo.r
pPacTBOpPOB u/328e653a
Pemenue 3agau c
HCITOJIb30BaHHE
M MTOHATHH bubnuoreka
17 "MaccoBasg J0JIA [HOK
pPacTBOPEHHOTO https://m.edsoo.r
BelecTna', u/785e0ab4
"MosIpHas
KOHIIeHTparus"
18 Krnaccuduxarus bubnuoTeka



https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4

1 HOMEHKJIaTypa

[IOK

HEOPTraHUYeCKUX https://m.edsoo.r
BEILIECTB u/bf9e108d
bubauoreka
Cucremarnzanu
19 1 B 00oOIeHue HOK
AHAHWH 110 TeMe https://m.edsoo.r
u/8d2c6a3a
KonTtponpHas
paboTa 1o remam
"CtpoeHue
aToMa.
[Teprnonnueckuit
3aKOH u
bubanoreka
ITepuoauueckas
20 cucTema HOK
CUMITIECKIX https://m.edsoo.r
u/70a60aa4
anemeHToB /1. U.
Menneneena',
"CTtpoeHue
BEIIIECTBA.
MHuoroo6pazue
BelecTn"
Knaccuduxanuys
XUMHYCCKUX
peakiuii B
HEOPraHUYEeCKOU bubmoreka
U OpPraHUYECKOU HOK
21 .
XUMHH.  3aKOH https://m.edsoo.r
COXpaHEHUs u/6335cdd2

MacCChl BEUIICCTB,
3aKOH
COXpaHCHUA )41



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
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2

IIPEBPALLCHHUS
DHEPrUU npu
XUMHYECKUX
peakuusax

22

TennoBbie

3¢ ekt
XAMHYECKUX
peaKIuu.
Tepmoxumuueck
V€ YPABHEHUS

bubmuoreka
LHOK
https://m.edsoo.r
u/d1db86da

23

Brerancnenust 1o
YPaBHEHUSIM
XUMHUYCCKHX
peakuuii u
TEPMOXUMHUYECK
YIM YPaBHECHUSIM

bubmuoreka
IHOK
https://m.edsoo.r
u/87h13954

24

CkopocTh
XUMHUYECKOUN
peakuuu, ee
3aBUCUMOCTb OT
Pa3IUYHBIX
(bakTopoB.
Karanmu3 u
KaTaJnu3aTOPhI

25

['oMoreHHBIE U
reTEPOTrCHHbIE
peaKkunu

26

[IpakTnueckas
pabora Ne 1 mo
teme "BiusaHue
Pa3IMYHbBIX
dhakTopoB Ha

bubanoreka
LHOK
https://m.edsoo.r
u/lfacaldl



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

CKOPOCTh

XUMHYECKOM
peakuun'
THMBI u
I?e6§6apaTI/IMiIe BPgIJEHOTeKa
27 pEaKLuH. Iﬁl ,
N UMIECKOe ttps://m.edso0.r
u/3095219b
paBHOBECHE
[IpakTrueckas
pabota Ne 2 mo
teme "Bausaue bubaunoreka
28 pa3IUYHbIX HOK
(daxTopoB Ha https://m.edsoo.r
IOJIOKCHHE u/3bf34el17
XUMHYECKOTO
paBHOBecus"
DJEKTPOIUTHYE
cKas
JIACCOITHALIHS. bubanoreka
29 CunbHbIE 51 IHOK
crabble https://m.edsoo.r
AICKTPOJIHTHI. u/5f766bdf
CreneHb
JTIUCCOITUALINHI
HNonuoe
MIPOM3BEICHUE
BO/IBI. Cpena bubmmoreka
30 BOJIHBIX I[HOK
pPacTBOPOB. https://m.edsoo.r
Bomoponsrii u/3966¢a89

noka3zarenb (pH)
pacTBopa
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['maponus

. bubnuoreka

cojieit. Peakiuu, ITOK

31 Hggggagmﬂe B https://m.edsoo.r
PactBop u/09d5a9hd
AJICKTPOJIMTOB
[IpakTrueckas
E:S[Zm Ne 3 mo bubmuoreka

32 "XuMHuuyeckue HOK.

KLU 5 https://m.edsoo.r
peakl u/2e3daeb0
pacTBopax —
AJIEKTPOJIUTOR"

OKHCIIUTEIHLHO-
BOCCTAaHOBHUTEIb bubanoreka
33 HbIE  PEaKIUu. HOK
Baxueiimme https://m.edsoo.r
OKUCJIUTEIN | u/56226060
BOCCTAHOBHTEIIH
13\;IIS:I<(T)§0HHOFO Brbmuorexa
34 (271eKTOHHO- HOK
HOHHOTO) ttps://m.edsoo0.r
u/fb691387
OaraHca
DIIEKTPOJIN3 bubmmoreka
35 pacTBOpPOB 51 I[HOK
pacIuIaBoB https://m.edsoo.r
BEIIIECTB u/93fb97d2
bubmuoreka
Pemenue 3amau ITOK
36 PasIMHHRIX https://m.edsoo.r
THUIIOB

u/5a859d16
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Pemenue 3amau

bubnunoreka

[HOK
37 E;ig’qm’lx https://m.edsoo.r
u/5afa265d
Cucremaruzanu BUGIHOTeKA
s U 0000Imenue 1IOK
38 3HAHHK 110 TeMeE _
N UIMIICCKG https://m.edsoo.r
,, u/c161eb85
peaKIu
KoHTponpHas bubnuoTteka
39 paboTta mo Teme [HOK
"XUMUYCCKHUEC https://m.edsoo.r
peaknun" u/a8a0a930
[Tonoxenue
HEMETALIOB B
[Teproanueckoii
CUCTEME
XUMHYCCKUX
bubanoreka
anementoB /1. U. ITOK
40 MengeneeBa u httos://m.ed
O0COOCHHOCTH Lk
u/8ca2dcad
CTPOCHHMS 150.4
aTOMOB.
dusznyeckue
CBOMCTBa
HEMETAJIJIOB
AnnoTponus
HEMETaJIOB (Ha bubmmoreka
41 npumepe [HOK
KHCJIOPO/Ia, https://m.edsoo.r
cepol, (ocdopa u/ef92c91c

U yTJIepoia)
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Bonopox:

MOJIyYEHHE, bubmuoTteka
42 busznueckue U HOK
XUMHYECKUE https://m.edsoo.r
CBOICTBA. u/0aa8f613
['vapuab
["anmoreHsr:
HaxOXXJICHUE B
IpUpoJIe, bubmmoreka
43 CrIocoObI [HOK
MOJTyYCHUS, https://m.edsoo.r
dusznyeckue U u/4e223795
XUMHUYECKHE
CBOMCTBA
["amorenoBoop
OMBL. . bubmuoreka
Baxnenmme
44 KHCJIOPOJICOIEP LOK
I https://m.edsoo.r
u/6b3255e6
COCTMHEHUS
rajoreHOB
JlaGopaTopHbie
u
npoMBILLICHC BuGmotexa
45 MOJTYYEHUS HOK
AIOMCHOB. https://m.edsoo.r
u/6971acad
IIpumenenue
rajJloreHOB M WX
COeIMHEHUN
16 [IpakTrueckas bubnmoreka
pabora Ne 4. I[HOK
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Pemenne https://m.edso0.r
IKCIICPUMEHTAITh u/8b26fecd
HBIX 3a7a4d IIo
TEME
"["asmoreHs!"
Kucnopon:
1a0b0paTOpHBIE U
IIPOMBIIILJICHHBIC
CITOCOOBI
MOJTYyYCHUSI, E&g&HOTeKa
4t (pusiacckne  u https://m.edsoo.r
XHMITHCCIHC u/c8abc36a
cBoiicTBa. O30H. I
[IpumeHnenue
KHUCJI0poaa "
030Ha
bubnuoreka
48 Oxcunpl u HOK
TIEPOKCHIBI https://m.edsoo.r
u/5¢8816a0
bubnuoreka
Pemenue 3amau
49 Pa3IMYHBIX LHOK
THIIOB https://m.edsoo.r
u/2b6d8b4b
Cepa:
HaXOXJCHHE B
IpUpoze, bubnnoreka
50 CIIoCOObI I[HOK
MOy YCHUS, https://m.edsoo.r
¢usnueckue U u/46afael6
XAMHUYECKHE

CBOIMCTBA



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

bubnunoreka

51 CepoBonopo, [HOK
CyIb(UIBI https://m.edsoo.r
u/7¢875999
Kucnoponconep
?:;;E;GHH” bubmmoreka
[HOK
52 CepBhI. httos://m.ed
OcobennocTr Sl L
. . u/8cfa2548
CBOMCTB CEPHOMU
KHCJIOTBI
[IpakTrueckas
padora  Ne 3. bubnuoTteka
Pemienne
53 AKCIIEPUMEHTAJIb HOK
HBIX 3amad 10 https://m.edsoo.r
" 5 u/Oafb05e4
teme "Cepa u eé
COCIMHCHUS"
A3o0T:
HaXOXJCHHEC B
IpUpoJIe,
CITOCOOBI bubanoreka
54 MOJy4YEHUs], I[HOK
buznueckue U https://m.edsoo.r
XUMHYCCKHUE u/badd2255
CBOMCTBA.
AMMUaK,
HUTPHUIBI
Kucnopoaconep bubnmoreka
55 Karque [HOK
COCIUHECHUS https://m.edsoo0.r
a30Ta. u/e2965afe
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OcobGenHocT
CBOMCTB a30THOM

KHACJIOTBI
g%ireHe;He ero bubmuoreka

56 COCAUHCHUI. HOK_
ASOTHLIC https://m.edsoo.r

u/129f5059

ya00peHust E—
docdop:
HAaXOXXICHUE B
pupoze,
CIIOCOOBI bubmuoreka

57 IIOJIy4YECHUs], HOK
dusznyeckue U https://m.edsoo.r
XUMHUYECKUE u/9a6b43ec
CBOICTBA.
dochuasl u
dbochun
OKcuabl
(bocgopa, bubmuoreka
dbochopcoaepxka ITOK

58 [IU€  KHUCJIOTEL. httos:
Comt ttps://m.edsoo0.r
dbocopHoii u/c7a2d429
KHACJIOTBI
Ipumenenne bubmuoreka
dbochopa m ero [TOK

59 COEINHEHNI. httos:
DocdopHsie ttps://m.edso0.r

u/a218070a

yao0peHus -

60 [IpakTnueckas bubmmoreka
pabora Ne 6. I1TOK
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Pemenne https://m.edsoo.r
IKCIIEPUMEHTATb u/8175ac3f
HBIX 3aJa4 110
Tteme "A30T WU
dbochop um wux
coequHeHud"
Yraepon:
HaXO0XJICHUE B
T
. HOK
61 MO ukanmm; https://m.edsoo.r
Qusmiecxue  u u/1eb19f9e
XUMHUYECKUEC -
CBOMCTBA,
MIPUMEHCHHE
Oxcun
yraepomaa(ll), BubnuoTteka
OKCHJT
OK
62 yraepoaa(lV), ]rﬁ[tps://m.edsoo.r
YTOIbHaA ) u/dba58adf
KACIIOTa U €€
COJIU
bubmmoreka
Pemenue 3amau TTOK
63 E zii?HHX https://m.edsoo.r
u/6029b609
Kpemunii:
HaXOXXIEHUE B bubmmoreka
64 pUpoze, [HOK
CII0COOBI https://m.edsoo.r
MOy YCHUS, u/143558ab

dbuznyeckue u
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XUMHUYCCKHUEC

CBOMCTBA
Oxcnn bubnuoreka
kpemuus(1V), LIOK
65 EgngfaeBaﬂ https://m.edsoo.r
1ot u/3170e7b1
CHJTUKATBI
[Ipumenenue bubmuoTteka
KPEMHHUSI U €ro HOK
66 COEIMHEHUIA. https://m.edsoo.r
Crexiio, €r0 u/393cdac0
HOJTyYeHHE, https://m.edsoo.r
BUbI CTEKJIA u/5823cefb
bubmnoreka
Pemenne 3amgau
67 A3JIMYHBIX HOK
1T° UIIOB https://m.edsoo0.r
u/b624f801
CucremaTuzanu bubnuoreka
g U 00oOIeHnue LHOK
68 . .
3HAHHUH 110 TEME https://m.edsoo0.r
"Hemeraiuisr" u/6e864db5
bubnuoreka
KonTtponbpHas
[HOK
69 paboTta mo Teme _
"Hemeram” https://m.edsoo.r
1 u/d0484c76
Ananns
pE3yJIbTATOB bubnuoTteka
70 KOHTPOJIbHOMN [HOK
paboTHI, https://m.edsoo.r
KOPPEKIIHSI u/2b7e9510

OIIUO0K
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[lonoxenue

METAJIOB B
[Tepuoauueckon
CHCTEME
XAMHAYECKHUX bubnuoreka
71 AJIEMEHTOB. [HOK
Ocobennoctu https://m.edsoo.r
CTPOCHHSI u/9839c16¢
AIEKTPOHHBIX
000J104YEeK
aTOMOB
METAJIOB
OOmue
(1)1435/1 HecKHe bubnuoreka
CBOMCTBa OK
2 METaJIIOB. Itﬂttps://m.edsoo.r
Hpuvencrue u/51dac9d3
METAJIOB B =
OBITY U TEXHUKE
CrnaBbl bubnuoreka
73 METaJIJIOB. [HOK
Koppo3zus https://m.edsoo.r
METAJUIOB u/42b872e3
bubnuoreka
Pemenue 3amau TTOK
4 E Egnf)?HHX https://m.edsoo.r
u/e3de37b6
CB;I;;TPOXHMI;ZZ E{I/(I)6}JEI/IOTCK&
S ia;gﬁf::m https://m.edsoo.r
' u/94eb377a

OO01me crnocoObl
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MMOJIy4CHUA
MCTaJIJIOB

76

Oomas
XapaKTEePUCTUKA
MetaioB  |A-
TPYMIIbI
[Teproanueckou
CUCTEMBI
XUMUYECKUX
DJIEMEHTOB.
Harpuit u kanwii:
MOJyYEHHUE,
busznueckue U
XUMUYECKUE
CBOMCTBA,
MPUMEHECHUE
MPOCTHIX
BEIIECTB U UX
COeIMHEHNH

bubmuoreka
IHOK
https://m.edsoo.r
u/el2c26b3

77

OOmas
XapaKTepUCTHUKA
MmetauioB  IA-
IPYIIITBI
[Tepunoanueckomt
CHCTEMBI
XUMHYECKUX
AJIEMEHTOB.
Maruui u
KaJIbIU:
MOJTy4YEHHUE,
¢usznyeckue U
XUMHYECKHE

bubanoreka
LHOK
https://m.edsoo.r
u/7c3e49c0
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CBOICTBA,

MPUMEHEHUE
MIPOCTBIX
BEIICCTB M UX
COeIMHEHUN
. bubnmoreka
KeéctkocTh
78 BOJIBI U CITOCOOBI HOK
e¢ yeTpaneHs https://m.edsoo.r
u/c74bfae9
AJTIOMUHUN:
MOJIyYEeHHE, bubnuoTteka
dusznueckue u HOK
79 _
XUMHYCCKHE https://m.edsoo.r
CBOICTBA, u/0e79b266
MIPUMEHCHHUE
AMdoTepHbie
CBOMCTBA OKCHJIIA
U TUAPOKCHIA bubnuoTteka
AJTFOMUHUS, [HOK
80 _
THJIPOKCOKOMILT https://m.edsoo.r
CKCBI u/5d12d318
ATIOMUHHS, UX
MIPUMEHCHHE
Pemenue 3amau
81 Pa3IMYHBIX
THIIOB
[IpakTnueckas
pabora No 7. bubmmoreka
Pemenue [HOK
82 _
HKCIIEPUMEHTAIIb https://m.edsoo.r
HBIX 33734 [0 u/27a4af43

Teme "Meranibl
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TJIaBHBIX

noarpymn"
OOmas
XapaKTepUCTUKA
METAJIOB
MOOOYHBIX bubnmoreka
33 noarpynn  (b- [HOK
IPYIII) https://m.edsoo.r
[Tepuoanueckoit u/610d7431
CHUCTEMBI
XUMHUYCCKHUX
3JICMEHTOB
dusnueckue U
XUMHUYCCKUE bubmmnoTreka
84 CBOMCTBA Xpoma HOK
u ero https://m.edsoo.r
COEIMHEHUHN, UX u/9911bef3
MIPUMEHCHHUE
Baxxueiimnme
oo puomores
85 Sa?iaHraHaTero https://m.edsoo0.r
’ u/039d69c8
OKHCIIMTEIbLHBIC —
CBOMCTBA
duznyeckue U
XUMHYECKHE
CBOMCTBA JKeJie3a bubmiorexa
86 u ero HOK
S —— https://m.edsoo.r
' u/lb7f8741

[lonyuenne  u
IIPUMEHEHUE
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CIIJIaBOB 7KCJIC3a

dusuueckre wu

XUMHYECKHE bubmorexa
87 CBOMCTBA MEIU U HOK
S — https://m.edsoo.r
’ u/2bc0f954
HX IIPUMEHEHHE -
duznyeckue U
XUMHYECKHE
CBOMCTBA IIMHKA bubnuoreka
88 u ero [HOK
COEIUHEHUN, UX https://m.edsoo.r
IpUMEHCHHUE. u/b1f2beal
['uapokcokomILn
CKCBI ITUHKA
[IpakTrueckas
pabora No &,
Pemrenne bubnmuoreka
DKCIIEPUMEHTAIb [HOK
89 _
HBIX 3a7a4 110 https://m.edsoo0.r
teme "Merauisl u/abe352ea
MOOOYHBIX
noarpynm"
bubnuoreka
Pemenue 3amau
90 pPa3TUYHBIX HOK
OB https://m.edsoo0.r
u/a8b83d83
HU u
?Hi(;iﬁaem:aum bubmorexa
91 HU3YUYCHHOTO LIOK
https://m.edsoo0.r
Marepuaiga 1o u/e91fe975

Tteme "MeTtaibl"
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KonTposbHas

bubnunoreka

92 pabora mo Teme HOK

"Meram" ttps://m.edsoo.r
u/83f63ea3

Amnanms
pEe3yJIbTATOB bubmmoreka

93 KOHTPOJIBHOMN [HOK
padoThI, https://m.edsoo.r
KOPPEKIHUS u/9ebff2fd
OIIHOOK
Ponp xummu B
oOecrneueHNN
YCTONYUBOTO
pa3BUTHS bubanoreka

94 YeJI0BEUECTBA. IHOK
[TonsiTue 0 https://m.edsoo.r
HAYYHBIX u/080felf0
METOHax
HCCJIeIOBaHUS
BCIICCTB
Hayunslie
TIPUHIIHATIBI
OpraHu3aIu
XAUMHYECKOTO bubanoreka

95 ITPOU3BOJCTBA. HOK
[TpompblITIIeHHBI https://m.edsoo.r
e CITOCOOBI u/2e45a44f
MOJTYYCHUS
Ba)KHEHUIIINX
BEIICCTB

96 XUMHYECKOE bubanoreka
3arpsi3HEHUE I[HOK
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OKpY>Karomien https://m.edsoo.r
Cpembl ®  €ro u/9f11bf51
MIOCIICICTBUS
zilpcl)hpﬂ(/)libe " bubanoreka
97 YyeJI0BeKa. HOK_
JlexapcTeHHEIe https://m.edsoo.r
u/a6552721
CpeJ/ICTBA
KUMUS I, bubanoreka
Ponp xumum B ITOK
98 obecrieueHNH _
HIEBOi https://m.edsoo.r
u/1f7b5bd2
0€30MacHOCTH
Kocmernaeckue bubmmoTteka
99 U nap(roMepHsbie HOK
Cpe/ICTBA. https://m.edsoo.r
BrrroBas xumus u/da42d5a9
XuMus B
CTPOUTEIIbCTBE. bubmoreka
100 Baxwueiimme [HOK
CTPOUTENIBHBIC U https://m.edsoo.r
KOHCTPYKIIMOHH u/61e69003
bIC MATCPUAIIBI
XuMust B
CEIIbCKOM bubanoreka
101 XO035ICTBE. [HOK
OpraHu4eckue u https://m.edsoo.r
MUHEpaIbHBIC u/fd39587d
ya00peHusI
102 Cucremaruzanu bubanoreka

1 U 0000I1IEeHNE

[IOK
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3HAHUM 110 TEME

https://m.edsoo.r
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