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HOACHHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma 1Mo XMMHUU Ha YpOBHE CpeAHEro oOluiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe dDenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoit ®enepauun», TpeOOBaHWIl K pe3yJbTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTeIbHON MpOrpaMMbl cpeaHero oomero oopazoBanusi(DOII
COQO), mnpexacraBieHHblx B DenepalibHOM TOCYAapCTBEHHOM 00pa3oBaTEIbHOM
cranaapre COO, ¢ yuérom Konuenuuu npenogaBaHust ydeOHOro npeaMera «XuMUs»
B oOpa3oBareibHbIX opranuzaunusix Poccuiickoit @eaepanuu, peannu3yronInx
OCHOBHBIE 0O0pa3oBaTelIbHBIE MPOTrPaMMBbI, M OCHOBHBIX NoOJOKeHHH «CTpareruu
pasButusi BocnuTaHusi B Poccuiickoit ®depepauun Ha nepuoa o 2025 roma»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHUS HAa YpOBHE yriayOJaEHHOrO M3y4YeHMs 3aHUMAET BaKHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4yHOro obpazoBanus ydamuxcs 10—11 knaccoB. M3ydyenue npenmera,
peanu3zyemoe B ycnoBusxX AuddepeHuupoBaHHOr0, MTPOGUIBHOTO 00y4YeHus,
OpU3BaHO OO0ECHEUYUTh O00IIe00pa30oBaATEIbHYI0 M OOIIEKYJIbTYPHYIO MOATOTOBKY
BBIMTYCKHUKOB HIKOJIbI, HEOOXOAUMYIO JUIsl aJanTallMd UX K OBICTPO MEHSIOIIMMCS
YCIIOBUSM KU3HHU B COIIMYME, a TaKKe JJIsl MPOJIOJKEHUsST O0yUeHHUsl B OpraHU3aIuaxX
npodeccuoHaIbHOrO 00pa3oBaHMs, B KOTOPBIX XWUMHUS SIBISIETCS OJHOM U3
NPUOPUTETHBIX JUCIUILINH.

B nporpamme 1o xuMuu HazHaAdeHHE MpeaMeTa « XUMUS» MOIYyYaeT MOJIPOOHYIO
MHTEPIIPETAIMIO B COOTBETCTBUM C OCHOBOIOJarammumMu noioxenusmu @I'OC COO
0 B3aUMOOOYCJIOBJICHHOCTH ILIe€JieH, COJAEpX aHus, pe3yJbTaToB OOy4YeHUS U
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB. CBHUIETEIHCTBOM TOMY SIBIISIOTCS
CJIEIYIOIINE BBIMOIHSIEMbIE POTPAMMOM IO XUMHUH (DYHKITUU:

e uH(pOpMAIMOHHO-METOAMYECKAs, peanu3anusi KOTOpOH  oOecredynBacT
MOJIyYCHUE TPEJCTaBICHUS O IeNdX, COAep)KaHuu, OOIeld cTpareruu
oOydeHMsI, BOCIIUTAHMS W Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU IpEAMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHM3ALMOHHO-IUIAHMPYIOLAas, KOTOpas NpelyCMaTpHUBAET OIPEICICHUE:
HNPUHIUIIOB CTPYKTYPUPOBAHUS U TOCJIENOBATEIbHOCTU H3Y4YEHUS Y4eOHOTO
MaTepHalla, KOJUYECTBEHHBIX U KAUYECTBEHHBIX €r0 XapaKTEPUCTHUK; MOJIXO10B
K (opMHpOBaHMIO COJEP)KATEIbHONH OCHOBBI KOHTPOJS U  OLICHKHU
o0pa3oBaTeIbHBIX JOCTIDKEHHH O0O0ydYarolluXcsi B  paMKax MTOTOBOM
aTTecTallMy B pOpME €IMHOTO TOCYIapCTBEHHOTO IK3aMEHA 110 XUMUHU.

[Iporpamma a1 yriryOJa€HHOTO U3YYEHUS] XUMUM:

e YCTaHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEpkKaHUE, 00sA3aTeNIbHOE IS
U3y4eHUs B paMKax OTIENbHBIX MPOQMIeH, MpeaycMaTprUBaeT pacipeiesieHue
U CTPYKTYPUPOBaHHME €ro IO KJaccaM, OCHOBHBIM COJEP>KATEIbHBIM
JUHUAM/pa3aenaM Kypca;



e J1aT MPUMEPHOE paclpeieNieHUe Y4eOHOTO BPEMEHHU, PEKOMEHAYEeMOro IS
W3YUYEHUSI OTJCTbHBIX TEM;

e TMpeJJaraeT NPUMEPHYIO MOCIEA0BATEILHOCTh U3YUEHHUS yUeOHOr0 MaTepuaia
C Y4€TOM JIOTUKH MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIPEIMETHBIX
CBSA3€EH;

e J1a€T METOJMYECKYI0 MHTEPIIPETAIMIO LIeJIeH U 3a/1a4 U3ydeHHs MpeaMera Ha
yrayoJIEHHOM YpPOBHE C YY€TOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero  oOmero  oOpa3oBaHHs, COJIEPKATEIbHOW  XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ pPE3yJIbTaTOB  OCBOCHHUSI  OCHOBHOM  00pa3oBaTelbHOMU
IporpaMMBbl CpeTHETO 00IIero o0pa3oBaHus (TUYHOCTHBIX, METANIPEAMETHBIX,
PEAMETHBIX), a TaKXKe C y4€TOM OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIHHBIX
NEeUCTBHUM 00yYaronierocs Mo OCBOCHUIO COJIEPKAHUSI TIPEIMETA.

[lo BceM Ha3BaHHBIM TO3UIMSAM B TMpOrpaMMe IO XHMHUHU TMPEayCMOTpeHa
IPEEMCTBEHHOCTh C 00yYEHHEM XUMUM Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUSI.
3a mpemenaMu  yCTAaHOBJICHHOM  TpOrpaMMOM MO  XUMHUHM  OOs3aTeIbHOU
(MHBapHaHTHOW) COCTABIISIIOLIEH COAepKaHUsI Y4eOHOro mpeaMera « XUMHUs» OCTagTCs
BO3MOXKHOCTH BBIOOpa €ro BapHMaTUBHOW COCTABJSIONICH, KOTOpas JOJDKHA
OTIPENICTATHCS B COOTBETCTBUH C HAIIPaBICHUEM KOHKPETHOTO Mpoduiisi o0ydeHusI.

B cootBercTBUM ¢ KOHIIENTYalIbHBIMU NOJIOkeHUIMU PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro M yriyol€HHOTO YpoBHEH B cucteme Iud@epeHInpoBaHHOTO
oOydeHHs Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHus XUMHUS Ha YPOBHE yriIyOnEHHOTO
U3y4YEeHHs] HANpaBJIEH HAa pealu3allyi0 MPEEeMCTBEHHOCTU C MOCIEIYIOUIUM 3TaroM
NOJIYYeHUS XUMHUYECKOTO O00pa3oBaHUSI B paMKax U3Y4YEHHUS CIEIHAIbHBIX
€CTECTBEHHO-HAYYHBIX M XUMUYECKUX JUCIHIUIMH B By3aX M OpraHU3AIMIX CPEIHETO
npodeccroHaapHOro oOpazoBaHus. B 3Toil cBsI3u u3ydyeHHEe mpeaMera «XUMUSI»
OpPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PaCIIMPEHUE U YIIIYOJICHHE TEOPETUUECKON U
PAKTUYECKON IMOJATOTOBKM OOYYAIOIIUXCS, BBIOPABIIUX OMNpPEeACIEHHBIN MpodHIIh
oOydeHHs, B TOM YHCJI€ C TEPCIEKTHBOM MOCIEAYIOMIETO MOJYUYCHHsS] XUMHUYECKOTO
o0pa3oBaHus B OpTaHM3AIUsAX MPOoQecCHOHAIBHOTO oOpa3oBanusa. Hapsny ¢ stum, B
ceere TpeboBanniit DPI'OC COO K MIAHUPYEMBIM pe3yjibTaTaM OCBOCHUS
dbenepanpHO  00pa3oBaTENBLHON TIpOrpaMMbl  CpelHEro oOmero oOpa3oBaHUS
U3y4yeHUe npeamera «XuMus» OPUEHTHUPOBAHO TAK)KE HA PEIICHHUE 3a7ad BOCIIUTAHUS
M CONMAIBHOTO  pa3BUTHS  OOy4aromwuxcsi, Ha  (GOpMHpPOBAaHME y  HHUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUW, YMEHUW paldoOHANIHM3AlMyd Y4eOHOTOo Tpyaa u
000OMEHHBIX  CMOCOOOB  JICSITENIBHOCTH,  WMEKIOIHUX  MEKIUCIUTUTMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitomiuMu - ipeiMeTa «XUMHUS» Ha YPOBHE YIIyOJIEHHOTO HU3YYEHUS
ABJSIIOTCSL  yrIyOnéHHble Kypchl — «Opranuueckass xumus» u  «OOmas u
Heopranudeckas xumusi». [lpu ompenerneHMH MOAXOAO0B K OTOOPY U CTPYKTYpHOI



OpraHu3aIuy COACPKAHUS ATUX KYpPCOB B MPOTpaMMe MO XMMHH 32 OCHOBY IPHUHSTHI
nosioxxenust ®I'OC COO o paznuuusax 0a30Boro v yriayOJ€HHOTO ypOBHEH M3Y4YEHUS
npeaMera.

OcHoBY conepxaHus KypcoB «Opranuueckas xumus» ©u  «OO0mas u
HEOpPraHU4YecKas XUMHS» COCTaBJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHHH,
OTHOCSIIMXCS K ©0a30BOMY YpOBHIO HM3y4YE€HHUs MpeaMmeTa. IJTa CUCTeMa 3HAHUM
MIOJIy4aeT OINpPEAEIEHHOE TEOPETUYECKOE JOMOJHEHHE, ITO3BOJSIOIIEE OCO3HAHHO
OCBOMTH CYIIECTBEHHO OOJbIIHNK 00BbEM (haKTOJOTHUECKOTO MaTepuana. Tak, Ha
yrayoJIEHHOM YPOBHE M3yUCHHS MpeaMeTa oOecredeHa BO3MOKHOCTh 3HAYUTEILHOTO
yBeIUYEHUs 00hEMA 3HAHMM O XMMHUYECKUX AJIEMEHTaX W CBOMCTBAX UX COCJAMHEHUU
HAa OCHOBE paCHIUpPEHUs U YIUIYOJICHUS TPEJCTABICHUN O CTPOSHUU BEIIECTBA,
XUMHUYECKOU CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKAHUS peaKIui, pacCMaTPpUBAEMBIX C
TOYKHU 3PEHUS XUMUYECKOW KUHETUKHU U TePMOJIUHAMUKU. 3yueHue nepuoandeckoro
3akoHa u llepwoguyueckol CcUCTEMbl XUMHUUYECKHUX OJJIEMEHTOB 0a3upyeTrcs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHUYECKHX TMPEJCTABICHUSIX O CTPOCHUM aToMa.
XuUMHUYECKasi CBSI3b OOBSICHIETCS C TOUKH 3PCHUSI DHEPTETHUCCKUX U3MEHEHUN TpH e
00pa3oBaHUU W pa3pylICHUH, a TAKKE C TOYKH 3PEHUS MEXaHH3MOB €€ 00pa3oBaHUSI.
N3ydenne TUTIOB peakiuid JOnojHsAeTCs (HOPMUpPOBAHHUEM TIPEACTaBIeHUM 00
ANEKTPOXUMHUYECKHUX MPOLIECCaX M AIEKTPOJIM3E PacIIaBOB M PacTBOPOB BellecTB. B
Kypce OpraHMYeCKON XUMHUU TPU PACCMOTPEHUH PEAKIMOHHOW CIMOCOOHOCTH
COCIMHEHUN ynemnsieTcss 0oco00oe BHUMaHUE BOMpocaM 00 3IeKTPOHHBIX 3ddexTax, o
B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaklMil.

Oco0oe 3HaueHHe UMEET TO, YTO Ha COJIEP)KaHHE KypCOB XUMHUU YIIyOJIEHHOTO
YPOBHSI M3Y4YE€HUs JUIsl KJIACCOB ompenenéHHoro mpoduis (TIaBHBIM 00pa3oM Ha HMX
CTPYKTYpy M XapakTep JOINOJHCHUH K OOIIedl cucTeMe NpeAMETHBIX 3HAHUH)
OKa3bIBAIOT BIMSHUE CMEXHbIE NpeAMEThl. Tak, HampuMep, B COAEPKaHUU MpeaMeETa
JUISL KJIaCCOB XHUMHKO-(H3UYECKOro Tmpoduiis OoJbplioe 3HAaYeHHE OyayT HMETh
ANIEMEHTHl y4eOHOTO Martepuana mo obOmei xumuu. [lpu u3ydeHum npenmera B
JAHHOM cllydae akIeHT OyneT caeiaH Ha OOIIHOCTh METOJIOB MO3HAHUS, OOIIHOCTH
3aKOHOB W TEOPHUH B XUMHUM U B (U3HKE: aATOMHO-MOJICKYNIApHAs TEOpus
(MonexkynsipHasi Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUS MAcChl U DHEPTUHU, 3aKOHBI
TEPMOJANHAMUKHU, JJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUU BEILIECTB U IPYTOE.

B 10 ke Bpemsi B cofep:KaHUU MpeaMeTa JJIs KIaCcCOB XUMHUKO-OHOIOTHYECKOTO
npoduis 60IBIIMIA yIETBHBIN Bec OyIeT UMETh OpraHndeckas Xumus. B aTom ciydae
MPEIOCTABISETCS BO3MOXKHOCTH i OoJiee  OOCTOSITEIBHOTO — PacCMOTPEHUS
XAMHYECKOW OpTaHW3aINK KJICTKH KaK OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOM
BXONIAT, K TIPUMEpPY, TaKue CTPYKTypHbIE KOMITOHEHTBI, KaK JUNUABI, OCNKH,
YIJIEBOJIbI, HYKJIEMHOBBIE KHUCIOTHI U Jpyrue. [lpu 3TOM 3HaHHUA O cOCTaBe H



CBOWMCTBAaX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIyKaT
OCHOBOM JJ11 U3YYEHUS CYITHOCTH MPOLIECCOB (POTOCUHTE3A, IBIXaHUS, TUIIIEBAPEHHUSI.

B nnane QopmupoBaHUsS OCHOB HAy4yHOTO MHUPOBO33PEHHS, OCBOCHUS
OOIlIeHAYYHBIX METOJOB TMO3HAHMS M OIbITAa MPAKTUYECKOTO MPUMEHEHUS Hay4YHBIX
3HAHMM U3y4YeHHE npeaMera «XHUMHs» Ha YriayOJa€HHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBS3SIX C Y4EOHBIMH TpeJAMETaMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX  oOnacTeil  «EcTecTBeHHO-HayuHBIE TIpeAMETh», «Martematuka U
nHpopMatrka» u «PycCKuil sI3bIK U IUTEPATYPay.

[Ipu u3ydyeHun yueOHOTO mpeameTra «XUMUs» Ha yriayOJIEHHOM YpOBHE TaKXKe,

KaK Ha YpOBHE OCHOBHOI'O M CpPEIHEro oluiero oopa3zoBanus (Ha 0a30BOM ypOBHE),
3a/1a4eil MEepBOCTEIICHHON 3HAYUMOCTH SIBJISIETCSI (POPMUPOBAHUE OCHOB HAYKH XUMUHU
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYCCKON JEATEIIbHOCTH YEJIOBEKa
U OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTyphbl. PelieHue »Tol 3amauv Ha
yrayoJIEHHOM YpOBHE M3YYCHHS MpEIMeTa MPeIoyiaraeT peain3aluio TaKux IeleH,
KaK:

e (QopMHupOBaHME TPEACTABICHUN: O MaTepUabHOM €IMHCTBE MU,
3aKOHOMEPHOCTSAX W TO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX Hayk HW e¢ Beaylied poiau B obOecredeHuu
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA: B PEIICHUH MPOOJEM IKOJIOTHUECKOM,
SHEPIreTUYECKON 1 MUILEBON 6€30IaCHOCTH, B pa3BUTHH MEIUIIMHBI, CO3JJaHUH
HOBBIX MAaTEpUAJIOB, HOBBIX WCTOYHHUKOB DJHEPIUHM, B OOECICUCHUH
palMoOHAIBLHOTO TPHUPOIONONIB30BaHMS, B (DOPMUPOBAHUM MHUPOBO33PECHUS U
oOmmie KyJIbTyphl YeJIOBEKa, a TakKe OKOJOTMYECKH OOOCHOBAaHHOTO
OTHOIIIEHHUS K CBOEMY 3J0POBBIO U IPUPOIHOM Cpe/Ie;

e OCBOCHHE CHCTEMBI 3HAHMH, JICKAIMX B OCHOBE XMMHUYECKOM COCTaBJISIONICH
€CTEeCTBEHHO-HAYYHOW KapTHHBI MHpa: GyHIAMEHTAJIbHBIX MOHATUH, 3aKOHOB
U TEOpHUl XUMHUHU, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUHU BEIECTBAa Ha
pa3HBIX YPOBHSIX — AaTOMHOM, MOHHO-MOJICKYJISIPHOM, HAJMOJIEKYJISIPHOM, O
TEPMOAUHAMHUYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTSAX IMPOTEKAHUS
XUMHUYECKUX PEAKINH, O XUMUYECKOM PaBHOBECHH, PACTBOPAX U AUCTIEPCHBIX
cuctemax, 00 oOIIMX HaYyYHBIX MPUHITUIIAX XUMUYECKOTO TTPOU3BOICTBA;

e (opmupoBaHHE y o0y4Jaromuxcs OCO3HAHHOT'O MMOHUMAaHMS
BOCTPCOOBAaHHOCTH CHCTEMHBIX XUMHUYECKHUX 3HAHWH IS OOBSICHCHUS
KITIOUEBBIX HMJIEH W TMpOOJIeM COBPEMEHHOHW XUMHH, I OOBICHCHUS H
MIPOTHO3UPOBAHUS SIBJICHUM, HWMEIOIIMX €CTECTBEHHO-HAYYHYIO MPHUPONY;
rPaMOTHOTO pEIIeHUs MPOOJEM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHalIM3a ¥ OIEHKM C MO3MIMH DKOJOTMYEeCKOM Oe30MacCHOCTH IOCIEACTBUM
OBITOBOM W TPOU3BOJCTBEHHON JESTEILHOCTH YEJIIOBEKA, CBA3aHHOW C
XUMHUYECKHM MTPOU3BOCTBOM, UCIIOJIb30BAHUEM U TIepepabOTKOM BEIIECTB;



yriayOjaeHue MpeicTaBICHUd O Hay4YHBIX METOAAaX IMO3HAaHUS, HEOOXOIMMBIX
JUTSL TPUOOPETEHHS] YMEHUI OPUEHTUPOBATHCSA B MUPE BELIECTB U OOBSCHEHUS
XUMUYECKUX SBICHHUM, HMEKIOIIMX MECTO B NPHUPOAE, B NPAKTUYECKOU
NEATEIIBHOCTU U ITOBCETHEBHOM KU3HH.

B nnane peanuzanuy mepBOOYEPETHBIX BOCIIUTATENBHBIX M Pa3BUBAIOMIUX () YHKITUH
LEJIOCTHOM CHCTEMBl CpEIHEro oOIIero o0pa3oBaHUS NpPHU H3YYEHUU MpeaMera
«XuUMHS» HA YTIyOJNEHHOM YPOBHE 0COOYIO aKTYaJdbHOCTh MPUOOPETAIOT TaKUE LETU
U 3a]]a4H, KaK:

BOCIIUTaHUE YOCKAEHHOCTH B TIO3HABAEMOCTH SIBJICHUH TIPUPOJIBI, YBAXKCHUS K
IpoIlecCy TBOpYECTBA B O0JACTH  TEOPETUYECKMX W TPUKIAJIHBIX
UCCIICIOBAaHNN B XUMHH, (POPMHPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAllUM K OOYYCHHIO ¥ IIO3HAHHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIFO ¥ CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIECUEIOBEUCCKUX
IICHHOCTEH;

pa3BHTHE TO3HABATEIBHBIX HMHTEPECOB, WHTCIUICKTYaJIbHBIX W TBOPYECKUX
criocoOHOCTEeM oOydJaronuxcs, (GopMHUpOBaHME Yy HHUX CO3HATEIBHOTO
OTHOIIICHUS K C€aMOOOpa30BaHHMIO M HEMPEPHIBHOMY OOpa30BaHHMIO Kak
YCIOBUIO YCIENTHOW MpO(PECCHOHATILHON W OOIIECTBEHHOW EATEeIbHOCTH,
OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 37I0POBOM
oOpa3ze XKU3HH,

dbopMHUpOBaHWE YMEHUH W HAaBBIKOB Pa3yMHOr0 MPHUPOAOIOIB30BAHUSA,
pa3BHUTHE SKOJIOTHYECKON KYJIBTYpbI, MPUOOPETEHUE OMBbITa OOIIECTBEHHO-
IIOJIC3HOM DKOJIOTHYECKOUN NEeATEIILHOCTH.

OO0miee 4yuciIO YacoB, MPEIYCMOTPEHHBIX [JISi M3YYECHHMsS] XMMUU Ha YIIyOJIEHHOM
ypOBHE cpeaHero odmiero obpasoanus, coctasiser 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEEMIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHUS. BasleHTHbIE BO3MOKHOCTH aToMa YIJIEpoJa. XHMMHUYECKas CBA3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBoWHAasE U TpouHas cBa3b. CrocoObl pa3pbiBa CBSI3EH B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYeCKUX COeqUHEHUuN. MOJIeKyIsIpHble U  CTPYKTYpHBIE  (OPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KIaccU(UKAIUS OPraHUYeCKUX peakiuid. OKHUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BEIIECTB IIPU HarpeBaHUHU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKaJIbHOIO 3aMeICHUSI.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTEKCaH) IUKIoaaKaHoB. CnocoObl MOJy4YeHHS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UHUC-TpaHc-) uzomepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JABOMHYIO CB3b. CIIOCOOBI MONTYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpPsDKEHHBIX JUueHOB. CrOCOOBI MOTyYeHUs U IPUMEHEHUE aJTKaIuEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHE  CBOWMCTBA:  PEaKIUMU  NPUCOEAWMHEHUsA,  JIUMEpU3aAUUd U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U H30MEpHsl. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJHOM paJuKale, pEeakUud NPUCOECANHEHUS, OKHUCICHHE T'OMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XAMHYECKUX CBOMCTB cTupoa. [Tomumepusarus ctupona. CrocoObl moaydeHus u
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKUW), pUGOPMUHT, MUPOIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha TUAPOKCOTPYNIly, HHUTPOrPYyNNy, IHUAHOTPYIIY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIIPON3BOIHBIX  YTJIEBOJOPOJOB B OBITy, TEXHUKE M TPHU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUIACTMACC, KaydyKOB M PE3HUHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHoyna). ['omosoruueckuii psn, oOmas dopMmyna, u30Mepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaToMHbl€ CHUPTHI — STUIEHIVIMKONb W TIULEpUH. DU3NUEeCKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME PEAKIUN HYKICO(DHIBHOTO 3aMEIICHUS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (penona. KauecTBeHHble peakiuu Ha QeHosn. TokcHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIOB H
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIUU, PEAKIUU C Y4YaCTUEM YTJIEBOJOPOJHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpeacTaBurenu BBICIITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunbie 3¢upsl. ['omonorudeckuit psia, obmas Qopmyna, u3oMepus U
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. KUpPBI B IPUPOJE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne30kcupudo3a. OuU3ndecKue CBOMCTBA M HAXOXJICHHE B Ipupoje. DOTOCHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnMBarOIME U HEBOCCTAHABIMBAIOIINE AUcaxapuasl. [ naponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  PU3MUYECKMe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUEHHs] BEIIECTB M HUX MpPEeBpalllCHUM:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJAeTUlbl (C THUIPOKCHUIIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE DKCIIEPUMEHTAIBHBIX 3a/lad 1o TeMaM «CHupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudpaTUyecKue W apoOMaTHYECKHE;, IEePBUYHBbIC, BTOPUYHBIE U TPETUYHBIEC.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENIb aMHUHOB apomaTudeckoro psna. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YYEHHUS BEUIECTB M WX NPEBpalllCHUN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKOMOJIEKY/ISIDHBIE COCIMHEHHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepnbie wmatepuanbl. I[lmacTmacchl (MOMUATUIICH, TOJIUIIPOIMICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPOMPEHOBBIN, U30MPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
ANEKTPONPOBOISALIME TOJUMEPBI, OMOpa3iiaraeMblie MOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmosiekynspHoi (OpMyJbl OpPraHMYECKOTO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluud W/WIM HCXOIHBIX BELIECTB, YCTAHOBJEHUE CTPYKTYpPHOH (POpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanust MEXIpeIMETHBIX CBSA3EH MPU U3YUYECHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYUHBIN (DAKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIMYUHBI, €IMHUIBI HU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO aTOMHBIM — OPOMTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucteMa XMUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHS U ITIMHA CBsI3U. [[0JIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MONEKYJISIpHOTO M HEMOJIEKYJISIPHOIO  CTPOEHHUsA. WM
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHLIEHTpauus. HacelleHHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHblie peakiuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKHUCIICHUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W HX IPEBpAILCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH M IOJOKECHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAJJIOB (HA MPUMEPE KHUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. | aloreHoBOIOpObl. BaxkHeWIne KUCIOpOICOAEPKAIINE
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopoaa. Ouznueckue U XMMUUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepnucrtas u cepHasi KUCIOTHI W uX coid. OCOOEHHOCTH CBOICTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[puMeHeHue azora
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOJIUDHUKAIIUHN.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKu. IIprMeHeHne MPOCThIX BEIIECTB, 0OPa30BAHHBIX YTIIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHeHue KpeMHUs U ero coequHeHuil. CTeKII0, ero noJiydeHue, BUJIbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUN psifl  HampspkeHuid  MertamuioB.  OOmue  crnocoOsl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, MUPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX 7JJeMeHTOB. HaTpuili u kamwmii: mnonydeHue, (U3MYECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBONCTBA, MNPUMEHEHHWE MPOCThIX BEIIECTB M HX COCAUHEHUH.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMHUUYECKHE CBOMCTBA JKeje3a U ero coearuHeHul. OKCHUbI,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[uuk: nomydyeHue, ¢GU3MYECKUE W XUMHUYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
u3ydyeHre oO0pa3loB HEMETayuIOB, ropeHue cepwl, Qocdopa, xeie3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
IeJI04Yel, KAYECTBEHHBIE PEAKIIMY HA HEOPTAHMYECKUE aHUOHBI, KATHOH BOAOPOJA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTaubl TJIaBHBIX MOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepnsie cpenctsa. beitoBas xumus. [IpaBuia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJIed pacTBOPEHHOTO BEIIECTBA, MAacCCOBOM JIOJU W  MOJISIPHOU
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHUE, IKCTICPUMEHT, MOJIC)Ib, MOJICIUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €TMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIBI, MOJIE3HBIE MCKOMAeMbIe, TOILIIUBO,
peCypChl.

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpakaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00A3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBECHHOUN XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIEAYIOMEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3AHHBIE C XUMUUECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JCSATEIHLHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

9) TPYJAOBOI0 BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIMIPaBJIEHHOCTHU (B paMKaxX CBOEro KJacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHIMBUIYAIbHON TpPaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MNPUPOJE KAaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOJOTOIb30BAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, IKOJIOTHYECKOU KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMS

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBiICHUs 00 OKPYXKAroIeM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOW 0a3bl MaTepUANbHOM KYyJIbTYpbl, B PEIICHUU TIJIOO0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUHM YCHEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHOM >KM3HU KaXJAOT0 WieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOIAIINX B HEM U3MEHEHU, YMEHHUS JeIaTh 000OCHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJZa B pa3nuyHbIX cepax npodhecCHOHaATbHOM
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYyYHbIC MOHSATHUS, OTpakalolue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BaHNE, HAOIIOEHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaBaTENbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JIEHUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThI AESITEIbHOCTH C TOCTABIECHHBIMHU LIEJISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATHS NIl OOBSICHEHUSI OT/IETBHBIX (PAaKTOB U
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTM U TMPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUUYeckas Qopmylsia, YpaBHEHHE XUMHYECKOU



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
NIO3HAHUSA W OCHOBHI JIJIs1 (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIICAOBAHMS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PCIICHUS TPAKTHYCCKUX 3a]ady, NPUMCHCHHIO Pa3IUIHBIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaTu3UpoBaTh MH(POPMAIUIO PA3NMYHBIX BUAOB U (Hopm
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMBIT KCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadecTBE CpeacTBa mpu pabore ¢
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIIBHO UJIA COBMECTHO CO CBEPCTHUKAMM IPU BBINIOJHEHUU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HMCCIECHOBAHUN IMYTEM COIJIACOBAaHUSA NMO3ULHMMN B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJiaraéMblii  alrTOPUTM JEUCTBUM TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpPa30BaHUIO 3HAHUM, BHUBI JESITEIHHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM KOJIOTMYECKOM, SHEPIeTUUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEeKa, a TaKKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aromMHBIE OpOWTAIM, OCHOBHOC M BO30YKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
Ipymmna, paaukan, CTPYKTypHbie ¢dopmynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUS, TEOPHH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUSA, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSAX MX MPOTEKaHUsA, O B3aUMHOM BIIMSHUHM aTOMOB M TPYIIII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YeJOBEeKa, OOMMX  HAy4YHBIX TMPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COEIUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHMS] XUMHYECKUX PEAKIMl U PACKPhIBATh UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl WIUTIOCTPALUU
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS AJI OTIEIbHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TOIYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs, OJICMHOBAS, MAaJTbMUTHHOBAs KUCIIOTHI,
[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
dusznueckre U XUMHUYECKHME CBOMCTBA THUIWYHBIX MPEICTABUTENEH pPA3TMYHBIX
KJIACCOB OPraHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJINEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIJIOT, OEJKOB, yrieBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3M), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HehThb, MNPUPOIHBIM Ta3, Yyrojb), CHOCOOBI ero mepepaboTKu U
MPAKTUIECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS TIPUMEHSTH ATH 3HAHUS,

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMUU i OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJHUYECTBO BEIIECTBA), XapaKTepH3YIOIINX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHI: POTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOopMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJPHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYEeCKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1a4 TI0 PACIO3HABAHHWIO OPTaHUYECKUX BEIIECTB) C COOJIOJCHUEM IIPABUI
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCUYECKOTO JECHUCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISITh IEJICHANIPABICHHBIA TTOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTaBJICHHON y4eOHOM 3a1aueH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIECUCHUH YCTOWYHMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPruH, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOIL30BaHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHITHS — XUMHUYECKHH DJJIEMEHT, aToM, SAPO aToma,

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYecKasi CBA3b (KOBaJIeHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOPOJIHAS),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKOW PEaKIUM, CKOPOCTh XUMUYECKOW PEaKIIUM, XUMUIECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILICHUSI SHEPTUU NMPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(dbaKkTOJIOTHYECKUE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYUYCHHH H O€30IacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOIIME MOHATHS IPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnieckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIAEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTAaBY, XUMHUECKHE PEAKIUH 10 PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUe); CaMOCTOSITEILHO BBIOMPATh OCHOBAHMS M KPUTEPHUH JJIsl KiaccuuKaiuu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHUSA aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHM: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPE T'UIPOKCOKOMIIEKCOB IMHKA U alTFOMUHUA);



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(baKkTOpOB, a TAKXKE XapaKTeP CMEIIECHUS] XUMUUYECKOTO PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOllMe Hay4yHbIE TPUHIUNBI XUMUYECKUX MPOU3BOJCTB; 11€7€C000pa3HOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOJIOJICHUE, HU3MEPEHHUE, MOJEIUpPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOU JIeSATEILHOCTH YEJIOBEKA U B TIOBCEIHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HA4Y€HHs] BOJOPOJHOrO IOKA3aTeNsl pacTBOPOB KHCIOT M IIEIOYEH ¢
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT TpUMECH); JOJM BBIXOJA MPOAYKTAa PEaKInH; OOBEMHBIX OTHOIICHHIM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KaYECTBEHHOTO COCTaBa HEOPTaHMYECKUX BEIIECTB, ONMPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (opmMynupoBaTh I€db HCCJICAOBAHHS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbIM 00OpYyAOBaHUEM, OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh OIMACHOCTH
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMAILIUU B Pa3IMUHBIX UCTOUHHMKAX (Hay4dHasi U y4eOHO-HAaydHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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bu6mmoreka [IOK
33 TR0 o https://m.edso0.ru/d69df650
Hroro no paszneny 41

Pa3nen 4. Asorconepikamue OpraHu4ecKue CoOeJuHeHUs

4.1

AMUHBI. AMUHOKHCIIOTEL.

12

bubmunorexa LIOK
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benku https://m.edsoo.ru/d69df650

Hroro no pazgeny 12

Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 BricokoMonekynsipHbie 6 bubnmoreka [JOK
' COCIMHEHUS https://m.eds00.ru/d69df650
Wroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME
11 KVIIACC
Haumenosanue KoaunuecTBo
DJIeKTpOHHbIe (LM (pPOBbIE)
Ne n/m pa3iesioB U TeM 4acoB
o0pa3oBaTejibHbIE PeCYpPChI
NPOrpamMMbl Bcero
Paznea 1. Teopernueckne 0OCHOBbI XMMHUM
Crpoenue atoma.
[Tepuonnueckuii 3aKOH U
1.1 Ileproanueckast cucreMa 9 bubmmorexa TIOK
' p https://m.edsoo.ru/2dd57f24
XUMHYECKUX DIIEMEHTOB
. Y. MenneneeBa
12 Ctpoenue BemecTna. 11 bubnuoreka [JOK
' MHorooGpasue BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19
HMITHECKHE peariin https://m.edsoo.ru/2dd5724
Hroro mo pazgeny 39
Pasznen 2. Heoprannueckasi Xummusi
bu6mmoreka [IOK
2.1 Hemeranisi 31 https://m.edsoo.ru/2dd57f24
bubnuorexa [JOK
2:2 Merasbr 23 https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertoap! ITIO3HAHUS B 9 bu6mmoreka [IOK
' XUMUU. XUMUS U 5KU3Hb https://m.edsoo.ru/2dd57f24
Utoro mo pazneny 9
OBIIEE KOJIMYECTBO HACOB 102
I10 ITPOT'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KoanuecTtBO 3
° JIEKTPOHHBIE ITU(PPOBHIE
Tema ypoka 4acoB p unpp
n/n o0pa3oBaTe/ibHbIE peCypChl
Bcero
[Ipeamer u 3HaueHue
OPraHu4eCcKO XUMHH,
1 MpeJICTaBICHUE O 1 brbmorexa [IOK
e https://m.eds00.ru/3686e6f5
MHOT000pa3uu OpraHnyecKuX
COCJIMHEeHU
DNEeKTPOHHOE CTPOEHUE aToMa
nepona (OCHOBHOE U
2 ?32361) él({Hoe COCTOSTHUST) 1 bubmmorexa LOK
YA ) https://m.edsoo.ru/Oce6fd4c
BaneHTHbIE BO3MOKHOCTH
aToma yriiepojaa
XuMudeckas CBSI3b B
OPTaHWYECKUX COCAMHCHHUSX.
3 MexaHu3MbI 00pa30BaHUs 1 bubmorera [JOK
N P https://m.eds00.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CITIOCOOBI
pa3pbiBa CBA3EH
Teopust ctpoeHust
. bubnuoteka [JOK
4 OPraHUYECKUX COCTMHECHUH A. 1
https://m.eds00.ru/9e595ch8
M. Bbyrneposa
Buasr nzomepun:
CTPYKTYpHas,

5 MPOCTPAHCTBEHHASI. 1 bubnuoreka [IOK
DnekTpoHHbIC 3P PEKTH B https://m.edso00.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHMI
[IpencraBnenue o
KJaccuukanuy u

6 cHUcTeMaTH4ecKas 1 bubmorexa [TOK

https://m.edsoo.ru/c212dd21
nomenkinatypa (IUPAC)
OPraHUYECKUX BEIIECTB

7 Knaccugukarus peakiuii B 1 bubnuorexa LIOK
OpraHUYeCKON XUMHUHU https://m.edsoo.ru/ba5706aa

3 Cucremaru3anus u 1 bu6mmoreka [IOK
0000111eHIE 3HAHUIT 110 TeMe https://m.edsoo.ru/87a37cab

9 AJKaHBI: TOMOJIOTHUYECKUI 1 bubmuorexa [JOK

psn, obmas popmyia,

https://m.edsoo.ru/25a14636
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HOMEHKJIATYpa U U30MEPHUS,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10

dusznueckue 1 XUMHUYECKUE
CBOMCTBA aJIKAaHOB

bubnunoreka LIOK
https://m.edsoo.ru/3137711c

11

HaxoxaeHne alkaHoB B
npupoie. CriocoOsl
MOJTyYCHUS U IPUMEHEHHUE
aJIKaHOB

bubmnoreka LIOK
https://m.edsoo.ru/259b0a5b

12

[uxnoankansl: ooOmas
dhopmyrna, HOMEHKIATypa U
H“30Mepusi, 0COOCHHOCTH
CTPOCHHA U XUMHUUYCCKUX
CBOMCTB, CITIOCOOBI MOJTy4YEHUS
U IIpUMEHEHNE

bu6mmoreka [IOK
https://m.edsoo.ru/156730d2

13

Pemenune pacu€THbIx 3a1a4 Ha
OIIpeNIETIEHUE MOJIEKYISIPHOMN
(hopMyITBI OPraHNIECKOTO
BEIIECTBA 10 MACCOBEIM
JIOJIIM aTOMOB DJIEMEHTOB,
BXOJIAIIIUX B €r0 COCTaB.
CucreMaTuszanus 1
000011IcHNE 3HAaHHH IO TEME

bu6moreka [IOK
https://m.edsoo.ru/bf84d8eb

14

AJKEHBI: TOMOJIOTHYECKUI
psn, obmmas hopmyna,
HOMEHKJIATypa, JIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYII.
CTpyKTypHas U IIUC-TpaHC-
M30MepHsl ATKEHOB

bu6moreka [IOK
https://m.edsoo.ru/273b0ale

15

Pu3nuecKkrue 1 XMuMHUYECKHE
cBolicTBa ankeHoB. [IpaBuio
MapkoBHHKOBA

bubnuorexa [JOK
https://m.edsoo.ru/21069ccd

16

Crnioco6bl nostyueHust u
IIPUMEHEHHE AJIKEHOB

bubnuorexa [JOK
https://m.edsoo.ru/665dc058

17

IIpakTuyeckas pabora Ne 1 o
teme "[lonydenune sTuneHa u
W3y4YEHUE ero CBOUCTB"

bu6mmoreka [IOK
https://m.edsoo.ru/0941eed8

18

Pemenne pacu€THbIX 3a1a4 Ha
OTIPEJEIIEHUE MOJIEKYIAPHOU
(opMyIbI OPraHUYECcKOTOo

bu6mmoreka [IOK
https://m.edsoo.ru/e9ea9921
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BCIICCTBA

AnKaaueHbl: CONpsHKEHHBIE,

M30JIMPOBAHHBIE,
19 KyMYJIMPOBaHHBIE. bubmmorexa LIOK
https://m.edso00.ru/04298c0a
Oco0eHHOCTH AEKTPOHHOTO
CTPOCHHUS
20 XUMHYECKHE CBOMCTBA bubmnoreka LIOK
CONPSKEHHBIX TUEHOB https://m.edso0.ru/e561253d
21 CriocoOsI MmoTydeHust U bubmmoreka [JOK
IIPUMEHEHHE AJIKATUECHOB https://m.edso00.ru/1aa81660
AJIKVHBI: TOMOJIOTHYECKUH
psn, obmas hopmyna,
29 HOMEHKJIATypa, JJIEKTPOHHOE bubnuoreka [JOK
U MPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJIEKYII,
(bu3uvecKue CBOMCTBA
93 XUMHYECKHE CBOMCTBA bu6moreka [IOK
AJTKUHOB https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peaknu Ha bubnuotexa [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObl OTy4eHHS U bubnuoreka [JOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl 1o
26 YPaBHEHUIO XUMUYECKOU Bu6mmorexa [IOK
https://m.edsoo.ru/5db8e526
peakiumn
97 CucremaTuzanus u
00001IeHNE 3HAHUH 110 TEME
ApeHbI: TOMOJIOTUYECKUH Ps/I,
obmas popmyina,
HOMEHKJIaTypa. DJIEKTPOHHOE
28 Y MPOCTPAHCTBEHHOE bubmorexa [TOK
https://m.edsoo.ru/a92a7094
CTpOEHHUE MOJIEKYN OeH30a U
TOJIyOJIa, UX (PU3NYECKHE
CBOICTBA
29 XHUMHUYECKHE CBOMCTBA bubnuorexa [JOK
ApPEHOB: PEAKLIUH 3aMEILCHUS https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA
30 apEHOB: PEAKIINU bubnuorexa LIOK
MIPUCOEIUHEHUS, OKUCIICHUE https://m.edsoo.ru/a44alae4
TOMOJIOTOB O€H30J1a
31 Oco0EHHOCTH XHMUYECKUX bubnunorexa LIOK
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CBOICTB CTHpOJIa

https://m.edsoo.ru/d5018a54

32

Pemrenne pac4€THbIX 3a1a4 HA
OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUIECKOTO
BelllECTBA

bubmunoreka LIOK
https://m.edsoo.ru/53461a2c

33

CriocoObI mosTyueHust 1
MPUMECHEHHUE apECHOB

bubmnoreka LIOK
https://m.edsoo.ru/6f717d09

34

T'enetnyeckas cBsA3L MCKOY
Pa3iIMYHBIMH KjlIaCCaMU
YTJIEBOZIOPOJIOB

35

Pacuérel no ypaBHEHUAM
XUMHUYECKUX PEAKIIUH.
CucreMaTu3anus u
000011IeHIE 3HAHHH IT0 TEME

36

[Ipuponnsii ras. IlonmytHeie
He(TAHBIE ra3bl

37

KameHHBI#1 yroJib v IpoTyKThI
ero nepepadboTKu

bu6mmoreka [IOK
https://m.edsoo.ru/69b3398b

38

Hedtp u ciocoOs1 e
nepepabotku. [Ipumenenmne
MPOAYKTOB IepepaboTKH
HedtH

bu6mmoreka [IOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHYecKas CBA3b MEKIY
Pa3IMYHBIMU KJIacCaMHu
YTJICBOI0POJIOB

40

l"anorenonpoun3BoaHbIE
YIJIEBOIOPOJIOB: AIEKTPOHHOE
CTpOEHUE; peaKluu
3aMelleHus rajJoreHa

bu6moreka [IOK
https://m.edsoo.ru/82b4d759

41

JleiicTBue mienoueit Ha
raJOreHIIPOU3BOIHBIC.
Bsaumonetiictsue
JIUTAJIOT€HAIKaHOB C MarHUEM
M IIUHKOM

42

Cucremaruzanus u
0000111eHIE 3HAHU 110
pazneny "YrieBonopoasr"

bu6moreka [IOK
https://m.edsoo.ru/20e89f22

43

KonTposnpHas paboTa o teme
"Yrinesonopoasr”

bu6mmoreka [IOK
https://m.edso0.ru/95c9e298

44

Hpe,[[eJ'ILHLIe OJHOATOMHBIC
CIIMPTHI: TOMOJIOTHYECKHUI

bu6mmoreka [IOK
https://m.edsoo.ru/df04c5cd
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psin, obmas hopmyia,
CTPOCHHUE MOJIEKYJ, H30MEpHU,
HOMEHKJIATYpa,
Kiaccupukanys, Gpusnyeckue
CBOMCTBA

XUMHYECKHE CBOUCTBA

45 MpEeACIIbHBIX OJIHOATOMHBIX bubmmorexa TIOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI moTydeHust 1
46 MIPUMEHEHHE OJHOATOMHBIX brbmorexa [IOK
https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie a¢pupsi:

47 HOMEHKJIaTypa U U30MEpUs, bubnuotexa [JOK
0COOEHHOCTH (PU3HYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

48 ATUJICHTJIMKOJIb U TJIULEPUH, bubnuotexa [JOK
ux (pusnvecKre U XMMHUYECKHe https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoObl mostydeHus u

49 MIPUMEHEHHE MHOTOATOMHBIX bubmorexa [TOK

https://m.edso0.ru/d12e567d
CIUPTOB
DEeHO: CTPOEHUE MOJIEKYJIbI,
50 (hm3uYecKue CBOMCTBA. Bu6mmorexa [IOK
https://m.edso0.ru/2ce72618
ToxcuuHOCTH peHOIIa

51 XUMHUYECKHE CBOMCTBA bubnuorexa [JOK
(benoia https://m.edsoo.ru/037ca5f9

59 CriocoObl MoTy4eHHS U bubmuoreka [JOK
npuMeHeHue perosa https://m.edsoo.ru/c77ddf4c
[IpakTrueckas pabota Ne 2.

53 Pemenue bubnuorexa [JOK
SKCIEPUMEHTAIBHBIX 3a7a4 10 https://m.edsoo.ru/fd0ced09
teme "CrnupTsl U heHobr"

54 CucreMaruzanus u bubnuorexa [JOK
000011ICHIE 3HAHUMH 10 TEME https://m.eds00.ru/1810cb9b
ANbJIErUIbl U KETOHBI:
3IIEKTPOHHOE CTPOCHHUE

55 KapOOHWJILHON TPYIIIHI; bubnuorexa LIOK

TOMOJIOTHYECKUE PsI/Ibl, 001Ias
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AHLI[CFI/I[[BI 1 KCTOHBI:

56 (u3HUecKue CBOMCTBA; bubmmorexa LIOK
’ https://m.edso00.ru/c887425¢c
peaKIuy IPUCOETUHCHUS
Peakuuu oxucienus u
57 Ka4eCTBEHHBIE PEAKIIUN bubnnorexa [IOK
P https://m.edso0.ru/a393baa9
QJIBJICTHJIOB U KETOHOB
58 CriocoObI moTydeHust bubmmoreka [JOK
aIbJETUI0B U KETOHOB https://m.edso00.ru/520d1c51
OAHOOCHOBHBIE MPE/ENIbHBIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJICKYIT
H3omepus n HOMEHKIIaTypa
60 Ka 601?0351)( KHCIIOT nyp brbmorexa [OK
P o7 https://m.edso00.ru/700cc87b
¢uznueckue cBoiicTBa
XUMHUYECKUE CBOMCTBA
61 TIPeIeTbHBIX 0JTHOOCHOBHBIX brbmorexa [TOK
p https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco6eHHOCTH CBOWCTB
62 MYPaBbUHOMN KHCIIOTBI. bubnuoreka [JOK
MHuoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOMCTB:
HeMpeenbHbIX U
apoMaTH4YeCcKHX KapOOHOBBIX,
63 HKapOOHOBBIX bubmorexa [TOK
RSP ’ https://m.eds00.ru/83a08773
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BHICIIMX
KapOOHOBBIX KHUCJIOT
[ToHsaTHE O IPOM3BOIHBIX bubnuoreka [IOK
64
KapOOHOBBIX KHCIIOT https://m.eds00.ru/0d162d9d
CriocoOsl mostyueHust u
65 MIPUMEHEHHE KapOOHOBBIX bubmorexa [TOK
P P https://m.edso00.ru/7c065c9d
KHCIIOT
CrnosxHble 3(upbl:
TOMOJIOTHUECKUHN psifI, oOrmast bubmmoreka [JOK
66
¢bopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dOu3ndecKrue U XUMUYECKHE bu6moreka [IOK
cBoiicTBa 3¢hupoB https://m.edsoo.ru/ad6b94b2
68 Pemenne pacu€THbIX 3a1a4:
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10 YPAaBHEHHUIO XUMHYECKOM
peakuuu, Ha OIIpEeCIICHUE
MOJIEKYJISIPHOH (POpMYIIBI
OpPraHUYEeCKOI0 BEIECTBA

[Ipaktuyeckas padora Ne 3.

Pemienue
69 IKCIIEPUMEHTAIBHBIX 33124 TI0 bubmmorexa TIOK
" https://m.edso00.ru/486671fb
teme "KapOOHOBEIE KHCIIOTHI.
Cnoxusbie 3pupsr”
XKupsr: crpoenne, pusnueckue
70 1 XUMHYECKHE CBOMCTBA brbmorexa [IOK
https://m.edsoo.ru/al9c5b98
(ruapoiinz)
Oco0eHHOCTH CBOICTB JKHUPOB,
71 COJIEpXKAIUX OCTATKU bubnuotexa [JOK
HETPEIEIIbHBIX )KUPHBIX https://m.edso0.ru/b0331922
KUCHOT. JKupsl B Ipupoie
Mpblta KaK COJIM BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
72 Mororee aeiicteue. [lorstue o bubmorera [JOK
https://m.eds00.ru/3c566565
CUHTETUYCCKUX MOIOIIUX
cpencrBax (CMC)
I'enernueckas cBs3b
73 YTJIEBOJIOPOJIOB U bubnuoreka [JOK
KHUCJIOPOJICOEPKAITUX https://m.edso00.ru/56790c96
OPraHWYECKUX BEIIECTB
74 Pacuétel mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUn
75 Cucremaru3anus u bubnuorexa [JOK
00001IeHNe 3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO6muras xapakTepucTuKa
76 YIJIEBOIOB U Kiaccuukarms bubnuorexa [JOK
yII€BOJOB (MOHO-, AU~ U https://m.edsoo.ru/7a9693al
TOJIMCaxapuIbl )
Momnocaxapuapl: Gpuznyeckue
77 CBOIICTBA U HAXOXKCHUE B Eubmorexa ITOK
https://m.edsoo.ru/b4bdda2d
pHUpoie
[IpuMeHeHue IiIoKo3bl, €€
78 3HA4YEHUE B bubmuorexa [JOK
JKU3HEIEeATEeIbHOCTH https://m.edsoo.ru/5e61122d
opranusma
79 Jucaxapuel: caxaposa, bubmuotexa [JOK
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MaJIbT03a U JIAKTO34.
Haxoxnenue B npupoe u
MIPUMEHEHHE TUCAXaPUJIOB

https://m.edsoo.ru/eb0384e7

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIEKYJ, (PU3nYecKre u

bubnunoreka LIOK

80
XHMHUYCCKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMCHCHHE
81 [TonsiTHE 00 HCKYCCTBEHHBIX bubnuotexa [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacyeTHsIX 3a1a4 Ha
82 OIpEENICHUE JJOJIM BbIX0O/1a bubnuotexa [JOK
MIPOAYKTA PEAKIUH OT https://m.edsoo.ru/7fde4 7ef
TEOPETUICCKH BO3MOKHOTO
CucreMaru3anus u
83 0000I11IeHIE 3HAHUH 110 bubmorera [JOK
https://m.eds00.ru/08d4364c
paszmeny
KonTponbnas pabora o teme
84 "Kucnopoacoaepxarue Bubamorexa [IOK
poAcoAcpaall " https://m.eds00.ru/42c6678e
OpraHWYECKUE COCTUHEHHS
AMUHBL: KJTaccupuKanus,
CTPOCHHE MOJIEKYJI, 00IIIast
85 dhopmyna, nzomepus Bu6mmorexa [IOK
pMYTI, pY, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3UUECKHE
CBOICTBa
86 XHUMHUYECKUE CBOMCTBA bubnuoreka [JOK
anrpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUIIUH: CTPOCHHUE aHUJIMHA,
87 0COOCHHOCTH XUMHYECKUX bubmorera I[JOK
¥ https://m.edsoo.ru/39cd21f1
CBOWCTB aHUJIMHA
CriocoObl MoTy4eHHS U
bubnuorexa [JOK
88 MMPUMEHEHHE aTu(aTHIECKUX
https://m.edso00.ru/eal38763
aMHHOB
AMMHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEPHS,
P . P bubnuorexa [JOK
89 (hm3UYecKue CBOMCTBA.
https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEICTABUTENH O
AMUHOKHCIIOT
XUMHUYECKUE CBOMCTBA
90 aMHHOKHCIIOT, X bu6moreka [IOK

OMOJIOTHYECKOE 3HAUCHHE
amMuHOKuCcIIOT. CHHTE3 U

https://m.edsoo.ru/77df705a
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TUJPOJIA3 TIENITUAOB

01 benku kak npupoHble Bbubmuotexa [JOK
MOJIUMEPBIL; CTPYKTYPHI OCIIKOB https://m.eds00.ru/429e9899

bubmunoreka LIOK

92 XVMUYECKUE CBOMCTBA OEITKOB

https://m.eds00.ru/6237306d
A3zoTcoaep:xaime
TFeTEPOLUKINYECKIE
93 coequHenus. HykienHoBsie bubnmorexa LOK
PR https://m.edso00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OHMoJoruYecKas poJib
[IpakTnueckas padora Ne 4.
Pemienue
9 9KCIIEPUMEHTAJILHBIX 3aa4 10 bubmorera [JOK
,I,) https://m.edso0.ru/8e3c02d1
Teme "A30TcoaepKalime
OpraHuYecKue cCoeauHeHus"
[IpakTueckas pabora Ne 5.
Pemienne
95 SKCIIEPUMEHTAIBHBIX 3a/1a4 110 bubmmorexa TIOK
F https://m.edso0.ru/bde3fdf6
teme "PacriozHaBanue
OPraHN4YeCKUX COCTMHEHUN"
KonTtponsHas padoTa o teme
96 " A3oTCcoAepIKale bubmmorexa LOK
P " https://m.edso0.ru/ce561bc7
OPraHUYECKUE COCTMHEHUS
OcHOBHBIE TIOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX
97 COEIMHEHUN U METOIbI UX Eubmaorexa ITOK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIMMEpHU3aIus U
MTOJIMKOHACHCAITUS

98 IInactmaccel. YTuauzanus u bubnuorexa [JOK
nepepaboTKa IIacTuKa https://m.eds00.ru/82242e0f
DJacToMephl: HATypaJbHbIN

P P bubnuorexa [JOK
99 CUHTETHYECKUE KaydyKH.
https://m.eds00.ru/246103ec
Pe3una
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBIE, bubnuorexa LIOK
cunrernyeckue. I[onumepsr https://m.eds00.ru/5963a601
CHEIUAaILHOTO HA3HAYCHHUS
[IpakTuueckas paborta Ne 6.

101 Pemenue bubmuorexa [JOK

SKCIIEPUMEHTAIIbHBIX 3a7a4 [0
teMme "Pacmo3naBanue

https://m.edsoo.ru/3aebd77a
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IacTMacc ¥ BOJIOKOH"

O0o0011IEHNE U
cucreMaTrui3alusa I/I3y‘ICHHOI‘O

102 MaTepHala o TeMe 1 bubmorexa [IOK
MATEP https://m.eds0o.ru/6a22b1e8
BricokoMonekymnsipHbie
coeauHeHUS"

OBUIEE KOJIMYECTBO YACOB I10 102
I[TPOI'PAMME
11 KIIACC
N Koun4yecTBo yacos DJIeKTPOHHBbIE HU(PPOBHIE
; Tema ypoka o0pa3zoBaTre/ibHbIE
n/n P Bceero P
pecypchl

1 Atom. CocTaB aTOMHBIX SITIED. bubnuotexa [JOK
XuMudeckui a5ieMeHT. M30Tombl https://m.edsoo.ru/59c112ee
CrpoeHnue 2IIeKTPOHHBIX

2 000J10Y€K aTOMOB, KBAHTOBBIE brbmorexa [OK

’ https://m.edsoo.ru/b4d9fffa
qucia
Knaccudukanus xuMmuaeckux
3 3JIeMEHTOB (S-, p-, d-, f- Bubamorexa [IOK
T https://m.edso00.ru/61294af9
AJIEMEHTHI)

4 Pacnipenenenne 3meKTpOHOB IO bubnuoteka [JOK
ATOMHBIM OpPOUTAISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIC KOH(PUTYpAITIT

P Quryp bu6moreka [IOK
5 aTOMOB DJIEMEHTOB B OCHOBHOM M
. https://m.edsoo.ru/8149e846
BO30YXJIEHHOM COCTOSTHUT

6 DNeKTpOHHBIC KOH(PUTYpAITUH bubmuoreka [JOK
HMOHOB. DJIEKTPOOTPUIIATEIBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrtema

7 XUMUYECKUX 3neMeHToB J1. 1. bubnuorexa [JOK
MenneneeBa, CBsI3b C https://m.edsoo.ru/16957c01
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MCHEHUS
CBOWCTB XUMHUYECKUX DJIEMEHTOB

8 1 00pa3yeMbIX UMM TIPOCTHIX U Bubmmorexa [IOK

pasy P https://m.eds00.ru/f8468927
CJIOXHBIX BEIIECTB IO TPYIIaM U
nepuoam
9 CucreMaru3anus U 0000IIeHre bu6moreka [JOK

3HAHUH 110 TEME

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



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942

Bunpl xuMuueckou CBSA3H.
Mexanu3mbl 00pa3oBaHUs

bubmunorexa LIOK

10 KOBAUCHTHO CBA3H. BOZOPOXHAL https://m.edsoo.ru/5a8072af
CBA3b. MeXXMOJIEKYIIsIpHBIC
B3aUMOJICUCTBUS
BanenTHOCTb 1 BaJ€HTHBIE
BO3MOKHOCTH aTOMOB. CBsI3b

11 AJIEKTPOHHOU CTPYKTYPHI Bubnnorera LOK

https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUECKUM
CTPOCHHEM
[IpencraBneHus 0 KOMIJIEKCHBIX
12 copeI[IiIHeHHs[x: COCTaB U bubmmorexa TIOK
https://m.edso00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoOJIEKyIIpHOTO U

13 HEMOJIEKYJIIPHOTO CTPOCHHS. bubnuoreka [JOK
THUIBI KPUCTAININYECKUX PEIIETOK https://m.edso00.ru/e167635b
M CBOMCTBA BEIIECTB
[Tonatne o AuCnepCcHBIX

14 cucremax. [Ipencrasnenue o brbmorexa [TOK

https://m.edsoo.ru/da2c70e4
KOJIJIOMJTHBIX PacTBOpax
HcTtunHbIE pacTBOPHI:

15 HACBHIIICHHBIC ¥ HCHACKHIIIICHHEIC, bubnuoteka [JOK
pacTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatet

16 CriocoObI BeIpaKEHUS bubnuoreka [IOK
KOHIEHTPAIIMU PACTBOPOB https://m.edsoo.ru/328e653a
Pemrenue 3amau ¢
WCIO0JIb30BAHNEM TOHATUN

17 ""MaccoBas J10J1s1 paCTBOPEHHOTO Bu6mmorera [IOK

v https://m.edso00.ru/785e0ab4
BelecTna', ""MossipHas
KOHIIeHTparus"

18 Knaccudukanus 1 HOMEHKIATypa bubmuoreka [JOK
HEOpPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus 1 00001IeHne bubmuoreka [JOK
3HaHUM MO TeMeE https://m.edsoo.ru/8d2c6a3a
KoHnTtponsHas pabota no temam
"CrpoeHue aroma.

20 [leproauueckuii 3aK0oH 1 bubnuoreka [IOK

[Iepuoanueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.
Menpneneesa", "Crpoenue

https://m.edsoo.ru/70a60aa4



https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4

BemecTBa. MHOTrooOpasue
BelecTB"

Knaccudukarnus XAMHYECKUX
peakuyii B HEOPraHUYECKON 1
OpPraHMYECKON XUMHH. 3aKOH

21 COXpaHEHHUs MacChl BEIECTB; bubmmorexa TIOK
https://m.edso00.ru/6335cdd2
3aKOH COXpaHCHHUS U
MIPEBPAIIECHUS SHSPTUH TIPH
XUMHYECKUX PEaKIIHSIX
TennoBbie 3 HEKTH XUMUIECKUX
22 peakuuii. Tepmoxumuueckue bubmmorera LOK
https://m.edsoo.ru/d1db86da
YpaBHECHHUS
Berurcnenus o ypaBHEHUSM
23 XUMUYECKUX PEAKIUN U bubmmorexa LOK
https://m.edso00.ru/87b13954
TEPMOXHUMHUYCCKUM yPaBHEHUSIM
CKOpOCTh XMMUYECKON PEAKIUH,

24 €€ 3aBUCUMOCTb OT Pa3JIUYHbIX
(daktopos. Karanuz u
KaTajan3aTopPhl

o5 I'oMoTreHHbIC U TeTepOreHHBIC
peakiumn
[Tpaktrueckast pabota Ne 1 o

26 Teme "BnusHue paznuyHbIX bubnuoreka [IOK
(hakTOpOB HA CKOPOCTH https://m.edsoo.ru/1facaldl
XUMHUYECKOH peakiuu"

OO6parumbie 1 HEOOpAaTUMBIC
27 peaknuu. XuMHUYIECKOe bubmmorexa TIOK
https://m.edso00.ru/30952f9b
paBHOBeCcHE
[IpakTuueckas pabota Ne 2 o

08 TeMe "BiusHue pazInyHBIX bubnuoreka [IOK
(hakTOpOB Ha MOJIOKCHHUE https://m.edsoo.ru/3bf34e17
XUMHUYECKOTO paBHOBecHs"

DIEeKTPOTUTHICCKAS

29 mucconuaryst. CHIbHBIE U clIa0bIe bu6mmoreka [IOK
3eKTpoJnuThl. CTeneHb https://m.edsoo.ru/5f766bdf
JTUCCOITUAITAN
HNonHoe mpousBeieHUuE BOIBI.

30 Cpena BOAHBIX pacTBOPOB. bubmmoreka [JOK
Bonopoansriit mokaszarens (pH) https://m.edso0.ru/3966ca89
pacTBopa

31 I'maponus coneit. Peakiumy, bubmunorexa LIOK
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NPOTEKAIOIINE B PACTBOPAX
ANEKTPOIUTOB

https://m.edsoo.ru/09d5a9bd

[Ipaktuyeckas padora Ne 3 o

bubmunorexa LIOK

32 teme "XUMHUUECKHEe PeaKIuy B
P Ii https://m.edsoo.ru/2e3daeb0
pacTBOpax 3JIEKTPOJIUTOB
OKucIuTeIbHO-

33 BOCCTAHOBUTEIIbHBIE PEAKIIAH. bubnuotexa [JOK
Bakneine oKUCIUTEIN U https://m.eds00.ru/56226060
BOCCTaHOBHTEIH

34 Mertop 37eKTPOHHOTO bubnuoteka [JOK
(271eKTOHHO-MOHHOTO) OajaHca https://m.edso0.ru/fb691387

35 DNEeKTPOIN3 PaCTBOPOB U bubnuotexa [JOK
pacIuIaBOB BEILIECTB https://m.edso00.ru/93fb97d2

36 Pemenue 3amay pa3snuuHbIX THUIIOB bubnmorexa LOK

p https://m.edso00.ru/5a859d16

37 Pemenue 3a1a4 pa3InIHBIX THITOB brbmorexa [TOK

A& https://m.edsoo.ru/5afa265d
Cucrtemaruzanusa 1 0000I1IeHne
38 3HaHUH 10 TeMe "XUMHUYECKHE brbmorexa [TOK
\ https://m.edso00.ru/c161eb85
peaxin

39 KonTtponsHas padoTa o Teme bubnuoreka [JOK
"Xumuueckue peakiuu"” https://m.edsoo.ru/a8a0a930
[TosoxkeHre HEMETAIIIIOB B
[Tepuonnueckoii cucreme
XUMHUYECKnX djeMeHToB 1. 1.

40 MenpeneeBa 1 0COOEHHOCTH bubmorexa [TOK

A https://m.edsoo.ru/8ca2dcad
CTPOCHHMS X aTOMOB.
®du3nyecKre CBOMCTBA
HEMETAJIOB
AmtoTponusi HeMeTauioB (Ha
bubnuorexa [JOK
41 puMepe KUCIopoa, Cephl,
https://m.edsoo.ru/ef92c91c
docdopa u yraepona)
Bonopon: nosryuenue,
P i bubnuorexa LIOK
42 (bM3UYEeCKHEe U XUMHUYECKUE
. https://m.edsoo.ru/0aa8f613
cBoricTBa. ['mapus
l"aoreHsl: HaX0K/ICHHUE B

43 MPHUPOJIe, CIOCOOBI TIOTYUYECHHUS, bubmmoreka [JOK
¢bu3nyeckre 1 XUMHUYECKUE https://m.edsoo.ru/4e223795
CBOMCTBA

44 lNanoreHoBoopoibl. Baxueitmue bubmmoreka [JOK

KHCJIOPOACOACpIKAIINC

https://m.edsoo.ru/6b3255e6
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COCAMHCHU IaJIOTCHOB

JlaGopaTopHsble
MIPOMBIIIICHHBIE CITOCOOBI

bubmunorexa LIOK

45 oJIyye aJIOTCHOB.
TOAYHERI TaOTeHon https://m.edsoo.ru/6971aca4
[IpuMeHeHue rajJoreHoB U ux
coeqUHEHNN
[IpakTtuyeckas padora Ne 4.
46 Pemenue sxkcriepuMeHTATLHBIX bubmmorexa TIOK
h " https://m.edsoo.ru/8b26fecd
3a7a4 1o teMe "I anoreHsl
Kucnopoa: naboparopHeie u
MIPOMBIIIIJIEHHbIE CIIOCOObI
47 noJstyueHusi, Gu3nyeckue u Bubnworexa [IOK
yi ’ . https://m.edsoo.ru/c8abc36a
XuMu4Yeckue cBoiictsa. O30H.
[IpumeneHne KucIoOpoaa U 030Ha
bu6mmoreka [IOK
48 Oxkc E€pOKC
KCHJIBL M TIEPOKCHIbT https://m.edsoo.ru/5¢8816a0
49 Pemrenne 3amay pa3inyHbIX THIIOB bubmmorexa TIOK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxXx0XKJIeHHE B IIPUPOJIE,
50 CH(I))CO6BI TIOJTyYEHUS ql))ml;qecme brbmorexa [TOK
yi o https://m.edsoo.ru/46afael6
1 XUMHUYECKHE CBOMCTBA
bu6moreka [IOK
51 CepoBoopoy, ¢
POBOAOPOLL, CyJTbpHte! https://m.edso00.ru/7c875999
Kucnopoaconepsxamiie
52 coe I/IIfGIfI/I?I I:epbl gCO6eHHOCTI/I bubmorexa TTOK
I“[ P ’ https://m.edso0.ru/8cfa2548
CBOMWCTB CEpHOM KHUCIIOTHI
[IpakTueckas padota Ne 5.
53 Pemenne skcniepuMeHTATBHBIX bubnuoreka [IOK
3aga4 no teme "Cepa u e€ https://m.edsoo.ru/0afb05e4
coequHeHus"
A30T: HaX0XKJACHUE B IPUPOJIC,
54 CHoCcoObI MOTy4YeHHs, PUINIECKHE bubnuorexa [JOK
1 XUMHYECKUE CBOUCTBA. https://m.edsoo.ru/badd2255
AMMMaK, HUTPUIBI
Kucnopoaconepsxariue
55 coe I/IIfGIfI/I)I Z[BETB. H8006CHHOCTH bubmorexa [IOK
Iv[ o https://m.edsoo.ru/e2965afe
CBOMCTB a30THOM KHCJIOTHI
[Ipumenenwue a3orta u ero
56 COeINMHEHUN. A30THBIE bubmorexa HOK
A ’ https://m.eds00.ru/129f5059
ynoopeHus
57 docdop: HaAXOkKAECHUE B IPUPO/IE, Bbubmuotexa [JOK
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cnocoObl MOJy4eHus1, PU3NIECKUE
U XMMUYECKHE CBOWCTBA.
®ocounst u pochun

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

Oxcunsl hocdopa,

58 (docdopcoaepkanue KUCIOTHI bubmorexa [JOK
peoaep . ' https://m.edso0.ru/c7a2d429
Conu pochopHO# KUCTOTHI
IIpumenenue docdopa u ero
59 copeL[HHeHI/IfI ?I;OC(E)OPHLIG brbmorexa [IOK
' p https://m.edsoo.ru/a218070a
ynoOpeHus
[Ipaktuyeckas padora Ne 6.
60 Pemenue skcnepuMeHTanbHbBIX bubnuotexa [JOK
3a1a4 o Teme "Azot u pochop u https://m.edso00.ru/8175ac3f
ux coenqnuueHus”
Yraepoa: HaxOXKJIEHHE B
MPUPOJIE, AIUIOTPOITHBIC
61 MI()) I;I(bm(aupm' Emanecxne u Bubamorexa [IOK
g > https://m.edsoo.ru/1eb19f9e
XUMHUYECKHE CBOMCTBA,
MIPUMCHCHHE
Oxcup yraepoga(ll), oxkcu
62 e 2j)yzj(l\rl)) (OJ'I)BHaSI KfICJ'IOTa brbmorexa [TOK
It ) poA It https://m.edsoo.ru/dba58adf
u eé coyn
63 Pemenue 3aga4u pa3auvHBIX THIIOB bubmorexa [TOK
AP https://m.eds00.ru/6029b609
Kpemuuii: HaxoxaeHue B
64 MIPUPO/IE, CIOCOOBI MOTYUYCHUS, bubnuoreka [IOK
(bM3UYEeCKHEe U XUMHUYECKUE https://m.eds00.ru/143558ab
CBOMCTBA
65 Oxkcun kpemuaus(1V), kpemHueBas bubnuoreka [IOK
KHCJI0Ta, CUIINKATHI https://m.edsoo.ru/3170e7bl
[IpuMeHeHre KpeMHHS U €T0 bubnuorexa [IOK
66 coequHenuii. CTekIio, ero https://m.edsoo.ru/393cdac0
MOJy4eHHUE, BUJbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4 pa3anyHbIX THIIOB bubmorera [JOK
AP https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 00001IeH1ne bubmuoreka [JOK
3HaHui nmo Teme "Hemeramnnr" https://m.edsoo.ru/6e864db5
69 KonTposneHas paboTa o teme bubnuorexa LIOK
"Hemeramnmsr" https://m.edso00.ru/d0484c76
AHanus pe3ynbpTaToB
. bubmuorexa [JOK
70 KOHTPOJIBHOU pabOThI, KOPPEKITUSI

omboK

https://m.edsoo.ru/2b7e9510
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[Tonoxenne MeTaylIOB B
IIepuoauueckoii cucreme
XUMHNUYCCKHUX JJICMCHTOB.

bubmunoreka LIOK

& Oco0OeHHOCTH CTPOSHHUS https://m.edsoo.ru/9839c16c
AIEKTPOHHBIX 000JI0OYEK aTOMOB
METaJJIOB
O6mue pusndeckrue cBOMCTBa
72 Meflannoql; [Ipumenenue Bubnnorera LOK
https://m.edsoo.ru/51dac9d3
METAJIOB B OBITY M TEXHUKE
73 CmuaBsl MetaioB. Kopposust bubnuotexa [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3ana4 pa3anyHbIX TUTIOB bubnmorexa LOK
https://m.edso0.ru/e3de37b6
DNEeKTPOXUMUYECKUN PSIJT
75 HanpsbKkeHui MetaimioB. OOmme bromorexa [IOK
https://m.edsoo.ru/94eb377a
CroCOOBI MOJTyYEHUS METAJIJIOB
OO01as XxapakTepucTuKa
MetaioB |A-rpynmsl
[Tepuonnueckoit CUCTEMBI
76 XUMHUYECKHUX AJIeMeHTOB. Hatpuit bubnuorexa [JOK
Y KaJIUH: o Ty4eHue, Pu3nIecKue https://m.edso0.ru/e12c26b3
1 XUMHYECKHE CBOMCTBA,
MMPUMEHEHHE MPOCTHIX BEIIECTB U
HUX COEIUHEHUI
OO6mras xapakTepucTuKa
MetauioB || A-rpymms
[Tepuoanueckoit cCuCTEMBI
77 XHMHYECKHX dJIeMEHTOB. Maraui bubnuorexa [JOK
Y KaJbLHK: TOJy4CHHUE, https://m.edsoo.ru/7c3e49c0
(br3UYEeCKHEe U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEILIECTB M KX COCTMHCHHI
78 JKéctkocTh BOJIBI M CIOCOOBI €€ bubnuorexa [JOK
YCTpaHEHHUs https://m.edsoo.ru/c74bfae9
AJIOMUHMIL: TIOJTyYEHUE,
79 ¢bu3nyeckrue 1 XUMHYECKUE bubmmorexa LIOK
. https://m.edso0.ru/0e79b266
CBOWCTBA, IPUMEHEHNE
AmboTepHbIe CBOWCTBA OKCHIA U
80 TUAPOKCHUIA aTTFOMUHMS, bu6mmoreka [IOK

TUAPOKCOKOMIIJICKCHI AJIFOMUHUS,
HUX IPUMCHCHHUC

https://m.edsoo.ru/5d12d318
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81

Pemenne 3aa4 pa3JInuIHbIX TUIIOB

[Ipaktuyeckas padora Ne 7.

82 Pemrenne skcniepuMeHTAIbHBIX bubnmoreka [JOK
3a7a4 1o teme "MeTauibl https://m.edsoo.ru/27a4af43
[JIaBHBIX MOATpyH"
OO01as XxapakTepucTUKa
83 METaJUIOB TIOOOYHBIX TIOTPYIIIT bubnuotexa [JOK
(b-rpymnn) Ilepuoanueckoit https://m.eds00.ru/610d7431
CHUCTEMBI XUMHUYECKHX DJICMEHTOB
duznyecKre U XUMUYECKUE
84 CBOICTBA XpOMa H €T0 bubmorexa HOK
I;) https://m.edso0.ru/9911bef3
COCIIMHEHUH, UX MPUMEHEHHE
Baxwueitimne coe JuHCHHS
85 maprania. [lepManrasar kaaus bubmmorexa TIOK
p - Hep . ’ https://m.eds00.ru/039d69c8
€ro OKUCIUTEIbHBIE CBOMCTBA
duznyeckre U XUMUYECKHE
86 CBOICTBA keJe3a U ero bubnuotexa [JOK
coequHenui. [lonyyenue u https://m.edsoo.ru/1b7f8741
MIPUMEHEHHE CIUTABOB XKeye3a
dusnyeckre U XUMUYECKHE
87 CBOIiCTBA MEIU U €€ CoeqUHEHNN bubnmorexa LOK
’ https://m.eds00.ru/2bc0f954
WX TIPUMEHEHUE
dOu3nyecKne U XUMUYSCKUE
88 CBOMCTBA IIMHKA B €TO bubnuoteka [JOK
COCJIMHEHUH, X TPUMEHEHHUE. https://m.edsoo.ru/b1f2beal
['aApOKCOKOMITIEKCHI IIMHKA
[IpakTuueckas padota Ne 8.
89 Pemenne skcnepuMeHTATBHBIX bubmuoreka [JOK
3a7a4 o teme "MeTaiuibl https://m.edsoo.ru/a6e352ea
MOOGOYHBIX MOArpyII"
90 Pemrenue 3amay pa3inuHbIX THIIOB Eubmorexa ITOK
P https://m.edso0.ru/a8b83d83
O000I11IeHNE U CUCTEMATH3AL S
bubnuorexa [JOK
91 M3Y4YEHHOT'0 MaTepuasa 1o TemMe
" " https://m.edsoo.ru/e91fe975
Metamisl
92 KonTponeHas paboTa o teme bubnuorexa LIOK
"Metamibr" https://m.edsoo.ru/83f63ea3
AHanus pe3ynbpTaToB
93 KOHTPOJIBHOM pabOThI, KOPPEKIIHS bubmorexa [OK
P P » KOppertt https://m.edsoo.ru/9ebff2fd
OIINOOK
94 Poinb xuMuu B 00ecrieueHHN bubmunorexa LIOK
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YCTOMYHBOTO Pa3BUTHUSA
yenosedecTsa. [Ionarue o
Hay4HBIX METOJIaX UCCIICOBAHUS
BEILIECTB

https://m.edsoo.ru/080fe1f0

Hayunble mpuHIUIIBL
OpraHu3anuu XUMHYECKOTO

95 MPOU3BOACTBA. [IpOMBIIIIICHHEIE 1 bubnmorexa LOK
p A P . https://m.edso0.ru/2e45a44f
CIIOCOOBI TIOYYCHHS BAXKHEHUIITIX
BEILECTB
XUMHUYECKOE 3arpsi3HEHNE
96 OK arolIei cpeabl U ero 1 bubmmorexa TIOK
pyRatom ped https://m.edsoo0.ru/9f11bf51
IIOCJICACTBUA
97 XUMHUS U 30POBBE YEIOBEKA. 1 bubnuoreka [JOK
JlekapcTBEHHBIE CpeICTBA https://m.eds00.ru/a6552721
Xumus numy. Pojis XxumMun B
98 o0ecIieueHny MUILEBON 1 bubmaorexa LOK
https://m.edsoo.ru/1f7b5bd2
0€30I1aCHOCTH
99 Kocmernueckue u napdromepHbie 1 bubnuotexa [JOK
cpeacTBa. bertoBas xuMus https://m.edsoo.ru/da42d5a9
XWMHS B CTPOUTEIIBCTBE.
100 Baxkueiiime cTpouTenbHbIE U 1 bubmmorexa TTOK
P https://m.edso0.ru/61e69003
KOHCTPYKITMOHHBIE MaTepHAIIbI
XUMHA B CEILCKOM XO3STCTBE.
101 Oprannyeckre 1 MUHEPAILHBIE 1 bubmorexa TTOK
p P https://m.edsoo.ru/fd39587d
ynoOpeHust
CucreMaru3anus 1 0000IIeHNE bubnuorexa [IOK
102 . 1
3HAHUH II0 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u np.; nox penakuueit Jlynuna B.B. OOuiecTBo ¢ orpaHuyeHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akinmonepnoe obectBo «M3narenscTBo
«IIpocBemienue»

* Xumus; yrinyonenHoe ooyuyenue, 11 knace/ Epemun B.B., Ky3smenko H.E.,
HpoznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. OGmiecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «M31aTenbcTBO

«HpOCBGIIIGHI/IG»

METOJINUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

H.IT. Tpoery6oBa, moypodHsie pa3paboTku o xumuH, 11 kiacc

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka LIOK, POII



buierst mo xumuu 11 odyyarommxes 10 kiaacca

bunier Nel. 1. Teopus crpoenust oprannueckux coeaunennid A.M. bytieposa.
OCHOBHBIE MOHATUSA OPraHUYECKON XUMHUH: TOMOJIOTHSI, U30MEPHSI, BUABI H30MEPHUHU.
2. 3agaua «Macca (00bEM, KOJIMYECTBO BEIIECTBA) MPOJIYKTA MO PEareHTy B U30bITKE
WIH C IPUMECIMU.

buner Ne2. 1. BanentHsle cocTosiHusl aToma yriepona. [lonstue o rubpuanzauuu
opOuTaneu.
2. 3ajaya Ha HaXOXKACHUE MOJIEKYISIPHOU (DOPMYJITBI OPraHMYECKOro COSAMHEHUS.

buner No 3. 1. Ankansl (TOMOJOTHYECKHH psiJl, MOTy4YCHHE, XUMHUYECKHUE CBOMCTBA,
NpUMEHEHHE).

2. HazBatp nmpou3Bo/iHbIe O€H3071a, IS KaXI0T0 U3 BEIIECTB yKa3aTh KaueCTBECHHYIO
pEaKIMIo, HAaMUCaTh XUMHUYECKUE CBOICTBA, OTIMYAIOIINE €T0 OT OeH3071a

buner 4. 1. AnkeHsl (WM30MepHs M HOMEHKJIATYpa, IMOJy4YCHHE, XUMHUYECKHE
CBOMCTBa, MPUMEHEHUE).

2. 3amayua «Macca (00bEM, KOJNMYECTBO BEIIECTBA) MPOJYKTA IO PEareHry ¢
WU3BECTHOM MAaCCOBOW JOJIEM B PaCTBOPE.

buner 5. 1. AikuHbI (CTpOeHHE, MOTyYEeHUE, XUMUYECKUE CBOMCTBA, PUMEHEHHUE).
2. Macca BemiectBa (00bEM raza) Mo U3BECTHOMY KOJUYECTBY JPYroro peareHra.

buner 6. 1. Ankaauensl (M30Mepusi U HOMEHKJIATypa, MOJIyYCHHE, XUMUYECKUE
cBoiicTBa). HaTypasibHbIN U CUHTETUUECKUM KayUdyK.
2. 3ajgava Ha HAXOXKACHUE MOJIEKYIISIPHON (DOPMYITBI OPraHMYECKOTO COSAMHEHHUS.

buner 7.  1.Iukioanakansl (M30MeEpHUsi U HOMEHKJIATYypa, MOJIYyYCHUE, XUMUYECKHE
CBOICTBA).
2. Ocyl1ecTBUTh LETOYKY MTPEBPAILECHUN:

buner 8. 1. Apomaruueckue yriaeBOAOpPOAbl (CTpOECHHE, H30MEpUs U
HOMEHKJIATypa, MOJy4YeHUE, XUMUYECKUE CBOMCTBA, IPUMEHEHHUE).
2. 3amaua Ha HAXOXJICHHE MOJEKYISIPHON (HOPMYIIbI OPTaHUUYECKOTO COCTHHECHUS.

buner 9. 1. OgHoaToMHBIE CIUPTHI (HOMEHKJIATypa, XUMUYECKUE U (PU3UUYECKHE
CBOMCTBa, NOJy4eHUE, TPUMEHEHHUE).
2. ITocTpouTh M30MEpHI ¥ TOMOJIOTH BEIECTBA C JaHHOU (PopMyIoi, Ha3BaTh.

buner 10. 1.MHoroatomMHsie CIUPTHI (ITUICHTIIUKOINb U TIULEPUH).
2. 3apaua «Macca (00bE€M, KOTMYECTBO BEIIECTBA) MPOAYKTA MO PEAreHTy B U30BITKE

WK C IIPUMCCAMMND).

Buner 11. 1. ®eHonbl (cTpoeHUE, MOJIYyUEHUE, XUMUYECKHE CBONCTBA, MPUMEHEHUE).



2. OcyuecTBUTh LIEMOYKY MPEBPALCHUIM:

buner 12. 1. Anpaeruapl U KETOHBI (M30MEpHUS W HOMEHKIATypa, MOJy4YeHHE,
XUMUYECKHE CBONCTBA, MPUMEHEHUE).
2. 3agava Ha HaXOXACHUE MOJIEKYIISIPHOU (DOPMYJIIBI OPraHMYECKOro COEAMHEHUS.

buner 13. 1. KapOGoHoBbIe KHCIOTHI (M30MEpUsi M HOMEHKJIATypa, IMOJyYEHHUE,
XUMUYECKHE CBONCTBA, MPUMEHEHUE).

2. 3apaua «Macca (00bEM, KOJIMUYECTBO BEIECTBA) MPOJAYKTAa IO pEareHry ¢
WU3BECTHOW MAaCCOBOM J0JIEM B PaCTBOPE.

buner 14. 1. Cnoxusle 3¢upsl. Kupsl (CBOHCTBA, 3HaAYEHUE).
2. 3agaua «Macca (00bEM, KOJIMYECTBO BEIIECTBA) MPOJIYKTa [0 peareHTy B U30BITKE
WIN C TIPUMECIMI.

buner 15. 1. Yrneroasl (knaccudukaius, 3HaUYCHUE)
2. 3ajava Ha HaXOXACHUE MOJIEKYIISIPHON (DOPMYJITBI OPraHMYECKOro COSAMHEHHUS.

buner 16. 1.I'moxko3a (cTpoeHue, XMuMHUYECKUE CBOMCTBA, 3HAUCHHE).
2. 3amaua «Macca (00BbEM, KOJMYECTBO BELIECTBA) IMPOAYKTa IO pPEAreHTy ¢
WU3BECTHOW MAaCCOBOM J0JIEM B PaCTBOPE.

buner 17. 1. Tlonucaxapunapl: KpaxmMajl U ILEJUII0JIO3a (XMMHUYECKUE CBOMCTBA,
MIPUMEHEHUE).

2. OcyliecTBUTh LETOYKY MTPEBPAILLCHUN:

YIIEKUCHBIA ra3 — » Kpaxmal ~— > IJII0K03a—»3TUJIOBBIM COUPT — YKCYCHBIN
aapAerug —» YKCYCHas KHUCJIO0Ta

buner 18. 1. AMuHbI (M30MeEpHsS W HOMEHKJIATypa, MOJy4YEeHUE, XUMUUYECKUE
CBOMCTBa, MPUMEHEHUE).
2. 3agadva Ha HAXOXJACHUE MOJEKYISIPHON (DOPMYITBI OPraHUYECKOTO COSAMHEHUS.

bunier 19. 1. AMHMHOKUCIOTHI (ITOJIy4YE€HHE, CBOICTBA).
2. 3amaua «Macca (00BEM, KOJHMYECTBO BEIIECTBA) MPOJYKTAa IO PEAreHTy ¢
M3BECTHOM MACCOBOM JOJIEW B PACTBOPEN.

buner 20. 1. benku (cTpoeHue, 3HaYEeHUE, XUMUYECKUE CBOMCTBA).
2. 3agaua «Macca (00BbEM, KOTMYECTBO BENMIECTBA) MPOIYKTA MO PEareHTy B U30BITKE
WJTU C IPUMECSIMI.

3agaun
1. HaxoxaeHue MoJeKyJIAPHOH (hopMYJabI COeTMHEHHUS .




1. ITpn aHanu3e BemiecTBa HALLIM, YTO B e€ro coctaB BXomaT 40 % yriepona, 6,66%
Bojopona, 53,34% kucnopoaa. Haiinure MonekyasipHyo (GOpMylly U Ha30BUTE 3TO
BEILIECTBO, €CJI U3BECTHO, YTO MJIOTHOCTH €0 MapoB Mo BO3AyXy paBHa 2,07.

2. Ilpu mosHoOM cropaHuu 7,8 I'. HEM3BECTHOTO >KHMJIKOIO BEIECTBa 00OpPa30BaIOCh
26,4 r. yruekucioro raza u 5,4 r. Boubl. Kakoe BEIIECTBO COXKIJVIM, €CIHU
OTHOCHUTEJIbHAS IIOTHOCTH €r0 MapoB MO BO3AYXY paBHa 2,69.

3. llpu cikuranum 7,5 r. opraHMyeckoro BemiecTBa oOpasyercs 4,5 T. BOASHBIX
MapoB U

11 r. okcuna yranepona. Haitnure ero MosekymsipHyto (opmMyity, €Ciau U3BECTHO, YTO
IJIOTHOCTH €70 TIapOB 10 BOJAOPOAY paBHa 15.

4. Onpenenute ¢opmyJsy yrieBoaopojia, mMaccoBass [0JiI BOAOPOJAa B KOTOPOM
11,1%, nMeroiero OTHOCUTENBbHYIO INIOTHOCTH TIO BO3AYyXY 1,863.

5. KakoBa mMouiekyasipHas ¢Gopmyna yrieBoAOpOAa, €ClId OTHOCHUTENbHas
IJIOTHOCTh €Tr0 MO BOAOPOAY paBHa 22, a coaepkaHue yriaepoaa cocrasisier 81,8%
o Macce.

6. Onpenenure MOJIEKYJISIPHYIO (DOpMYITy BellecTBa, UMEIOLIEr0 COCTaB: yriepoja-
53,3%, Bogopoaa — 15,6%, azora — 31,1% u OTHOCUTENBHYIO IIOTHOCTH MAPOB IO
Bogoponay 22,5. IloctpoiiTe CTpYKTYypHYIO (hOpMYIly BelIeCTBa U HA30BUTE.

7. llpu cropanuu 1,3 r. BemecTBa oOpasyercsa 4,4 r. yraekucioro raza u 0,9 r.
BoABL. [[TOTHOCTH apoB 3TOrO BelecTBa 1Mo Bojopoay 39. Haiinure MoneKymsipHyO
dbopMyiy BelecTna.

2. 3a1a4yy HA HAXO:K/IEHHE NPOAYKTA 10 PeareHTy B M30bITKe WM ¢ IPUMECAMH
1. Ilpn BoccranoBjgenuu 250 r. HuUTpoOeH30Ja moiayuwau 150 T. aHUIWHA.
Brruncnure Maccy HUTpoOEeH301a, KOTOPBIM HE MpopearupoBai(M30bITOK).

2. Boruneanre Maccy 3TaHans, HEOOXOIUMOTO JUIsl OKUCIIEHHUs 5 T. oKcuza cepedpa
(1), conepxariero 2% npumecei.

3. Ckouabko IHUTPOB BO3ayXa moTpedyercss mns cxuranus S50 1. mpomuieHa,
cozeprkaiero 5% HEroprouux npumecein?

4. Borunciaure o0bEM KHCIOPOJa, HEOOXOIUMOTO ISl CKHTaHus | KyOM4ecKoro
MeTpa rasza, 00bEMHas J0Js MeTaHa B KOTOPOM cocTaBisieT 95%.

5. Kakasi macca stunanerata oOpasyeTcs npu aeictsun Ha 10r. YKCYCHON KUCTOTHI
10 1. sTunoBoro crnupta. Kakoe U3 UCXOMHBIX BEIIECTB B3ATO B M30BITKE M B KAaKOM
KOJINYECTBE?

6.
B peaynerare peakiMH TpPHMEpH3alHH alleTWieHa ob0béMom 26,88 1 (H.y)
nonyuunu 234 r Oenzona. BreluMcaMTe MaccoBYIO JIONK BEIXOJA [NPOAYKTa
peaKLHH OT TEOPETHYESCKH BO3IMOKHOIO. (3alHIIHTE HHCIO0 € TOYHOCTBHO
J0 HellbIX. )

3. 3agaum HA HAXO0KJAeHHe MAacChl (00bEMA) MPOAYKTA IO peareHTy ¢ U3BeCTHOM
MACCOBOM J10J1ei B PACTBOPE.

1. Haiigute Maccy 20%-HOro pactBopa MypaBbUHOW KHUCIOTBI, HEOOXOAUMOM st
HeuTpanm3anuu 0,1 MOap TUApPOKCHAA HATPHUS.




2. Kakasi conp U CKOJIBKO IpaMMOB €€ MOJY4YUTCs, €Clu Uil HelTpanu3auuu 112 r.
pactBopa, coxaepxamero 10% ruapokcuma Kamws, m3pacxomopai 20 T.
MPOMMOHOBOM KHCJIOTHI?

3. Ckoabko no o0bémy 1,3- OyragueHa moxkHo mnonyudutbh u3 800 1. pacTBOpa,
cozaepkaiero 96% 3TunoBoro cnupTa ¢ mioTHOCThio 0,8 T/cM.

4. CkoJbKO JUTPOB pacTBopa, coaepxkaiiero 96% stanona (rotnocts — 0,80 r/cm)

MOHO 1oJTy4uTh 13 1000 KyOu4yeckux MeTpoB STUIICHA?

S.
Briuncnnre Maccy HuTpata kKaius (B IpaMMax), KOTOpPYKO ClElyeT pacTBOPHTE
B 150 r pacreopa ¢ Maccosoil jouneii s1oil comn 10% 1 nonyyenus pactsopa
¢ Maccosoi poneit 12%. (3anuimmTe 4MeIo ¢ TOYHOCTIO JI0 JIECHThIX. )



Hemoepcus EI'D o xumun

Jlis BeinonHeHus 3ajaHuii 1-3  McnonbsyiTte CchaeAyOWMil pajl XHMHYECKHX
IEMEHTOB:

1) Ca 2)S 3y Cr 4P 5)Si
OrseroM B 3ajanusx |-3 sBiasercs nocie/oBaTe/lbHOCTh LUH(P, M0l KOTOPLIMH
YKa3aHbl XHMHYECKHE JJICMEHTHI B IAHHOM Psijy.

Onpestenre, aToMbl KakKHX JBYX M3 YKa3aHHbLIX B psjly 2IEMECHTOB B OCHOBHOM
COCTOSHHH COJIepAKAT OJHHAKOBOE YHCIIO P-2ICKTPOHOB.
3anumuTe HoMepa BbIOpaHHBIX JJIEMEHTOB.

Orser:

M3 ykasaHHbIX B psjly XHMHYECKHX 2JIEMEHTOB BblOepHTe TpH 2IeMeHTa-
HeMmera/uta. Pacnosoxnre BeIGpaHHbIe 21eMEHTB! B NOPS/IKE YCHIICHHS KHCIIOTHBIX
cBOlCTB 00pasyeMbIX HMH BBICIIHX I'HIPOKCHJIOB.

3anuumTe HoMepa BhIOpPaAHHBIX IEMEHTOB B HYXKHOH 110C/1€/10BaTEIbHOCTH.

Orser:

M3 umcna ykasaHHbIX B psjy 2JeMeHTOB BhiOepuTe JIBa 2JIeMEHTa, KOTOpble
B 00pa3oBaHHBIX MMM aHHOHax ¢ obweil dopmynoii 204 Mmoryr umerh
O/IHHAKOBYIO CTeleHb OKHC/ICHH.

3anuuure HoMepa BbIOpaHHBIX JIEMEHTOB.

Orser:

M3 npepnomenHoro nepedHs BeidepuTe JBa  BelllecTBa, KOTOPEIE HMEHOT
MOJICKY/IAPHYR KpHCTAUTHYECKYR) PelléTKY H co/lepikal KOBalleHTHLIE MOIApHEIE
CBAM.

1) thopMHaT HaTpH:A
2) aueransieruy
3) oxcun cepsi(IV)
4) HHTpaT Kaiud
5) aszor

Januumure HOMEPa BHE]}EHHHK OTBETOB.

OTeet:




Cpenu

npeiloeHHbIX

thopmyII/HazBAHKI

BELICCTB,

B [IPOHYMEPOBAHHEIX A4eiikax, BelOepuTe dopMyIsl/HazBaHHA:
A) ocHOBaHMA]

b) conu cunbHOil KHCIOTEL;

B) kMcioTHOrO oKCH/IA.

1 2 K]
(MgOH):CO: Fe:0s okeul xpoma(IIl)
4 S 6
e/IKHiT HaTp CEPHHCTHIH ras thropuL HaTpHA
7 8 9
Be(OH): KHSO; K3POy4

PacIReHHBIX

Janumure B 'I'FJ.E.'IHL[}" HOMSPpAd HYCCK, B KOTOPBIX PaCHOJIOHCHBL BHE]}FJ.I-IH]:IE
BelllecTEa, 110 COOTEBCTCTEY HOLLIHMH E}"KBHMH.

A

b |B

OrTpert:

JlaHsl e npobHpkH ¢ pacTBopoM HUTpHTa Gapus. B nepeyio npobupky nobasuim
pacteop coau X, B pesyisrate HabGmonann obpazoBaHue ocajlka. Bo sropywo
npodHpKy JobaBHan pacTeop Belllectsa Y. B aroii npodHpke npoxsonua peakius,
KOTOPYH OIIUCHIBACT COKPALIEHHOE HOHHOE YpaBHEHHE:

H™ + NO; = HNO:

H3 Npe I CeHHOrO [IEpeyHA B]:IEEPH'I'E BCIISCTBa Xnu Y. KOTOPLIC YHACTBOBAIIH
B OIMHCAHHBIX pEaKIIHAX.

1) docar kanus
2) XIopoBojopol
3) cepHas KHCIOTA

4) auvera

I' Mal'HHA

5) cylnbuT Kalblus

Januiure B ']'Hﬁ][ﬂll}" HOMEPA Bhlﬁpﬂl—ll—[blx BEIISCTB 110 CUU'[’BE]'C'I’B}'}ULL[HMH

OyKBaMH.

Oreer:

XY




VeTaHoBHTE COOTBETCTBHE MEKY BELIECTBOM M peareHTaMM, ¢ Kau/ibiM U3
KOTOPBEIX 3TO BELIECTBO MOMKET BIaMMOJACHCTBOBATE! K KamkaoH noixumy,
obosHadeHHOH OykBoil, noabepHTe COOTBETCTEYIOWYIO NOIHLHIO, 0D0IHAYEHHYIO
uudpoii.

BELIECTBO PEAT'EHTHI
A) C 1) FeSOj, CuSO,, KNO;
) H:S 2) HNO; (konu.), H2804 (ko ), Oz
B) NaxCOs; 3) Ca(NOs)2, BaClz, HCI
I P05 4y CaO, H:0, NHi(p-p)

5) HNO; (p-p). HBr, NaOH

Januiunure B Tabnuuy BeOpaHHkle HHGPLI N0 COOTBETCTBYIOUIUMH DYKBaMH.

A|B|B|T

Oreer:

YCTAHOBHTE COOTBETCTBHE MEMy PEarHpyOIHMH BeLUECTBAMHM M IPOIYKTAMH,
KOTOpBle 00pasyloTes HPH BIaHMOACHCTBHH 3THX BELIECTE: K Kaulol NO3MUNH,
obo3HadeHHoll OykBoii, noadepUTe COOTBETCTBYIOLIYIO NO3HIHIO, 0003HAYCHHYIO
uudpoii.

PEATHPYHOIIHE BELIECTBA MPOAYKTHI PEAKITHHA
A) Cuz0 u HNO;3 (koH1L) 1) Cu(NOsz)2, NO2 u H:O0
B) Cu(OH): u» HNO: 2) Cu(NOsz)2, NHz; n H:O
B) Cuwu HNO; (koH.) 3) Cu(NO;z)zu H:
I) Fea(SO4): n KI 4) Felz, [ n K280,

5) Felo 1 K2SOs
6) Cu(NO;); u H:O

3anuwure B rabnuuy Beibpadible LH(pLL 0] COOTBETCTBYIOWHMH OYKBAMH.

A|B|B|T

Orper:

3‘:1).[3[—[3 CXemMa II]}E.'BPHL[J.EHHﬁ BelLECTR:
NH,Cl—X— NH, Y5 N,
OIIPE.'jJ,EJlHTE., KakHE 13 yKﬂBaHthK BEUICCTE ABIAKTCH BELlECTBaAMH Xul.

1) HNO;
2) O2

3) AgNOs
4) Ca(OH):
5) H:0

Janumure B TablHuy HoMepa BEIOPAHHBIX BELIECTB 0] COOTBETCTBYIOLIMMH
OyKBaMH.

XY

Orget:
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11

12

YcraHoBuTe COOTBETCTBHE MEXKJY Ha3BaHHCM BelleCTBa H l\'JlaCCOM/prﬂlloﬁ

OpPraHHYeCKHX COCJMHEHUH, K KOTOpoMY(-0il) OHO NPUHAUICKHUT: K KaxkIAoH
no3uumy, obo3HayeHHOl OykBol, noabGepHTe COOTBETCTBYIOUIYIO [IO3HLHIO,

obo3HayeHHy0 UHpOiL.

HA3BAHUME BEIHIECTBA KJIACC/TPYIITIA OPTAHHYECKHUX
COEJTMHEHUI
A) Toiyol 1) asorcojepiKalliHe CoeAMHEHHs
5) aleToH 2) KHCJIOpO/ICOAepIKaLlHe COS/IMHEHUS
B) MeTHiaMHH 3) yrieBoAopo/ibl

4) rajoreHcojiepxKalliue Coe/IHHCHHs

3anumure B Tabnuuy Beibpannbie UHdpPLI 101 COOTBETCTBYIOUIMMH OyKBaMH.

AlB|B

Orser:

W3 npejuioxkeHHoro nepeyds BeiGepuTe /Ba BelllecTBa, B MOJICKY/1aX KOTOPhIX Bee
ATOMBI YIJIepo/1a HAXOMATCS B COCTOSHMH Sp -rHOpHH3aLUH.

1) AMBHHHI
2) Oyrun-1
3) crHpoi
4) aueroH
5) aueruiieH

3anuiunTe HoMepa BbIOpaHHBIX OTBETOB.

Orger:

M3 npennowenHoro nepevds BellecTs Bel0epHTe BCe BelllecTBa, ¢ KOTOPBIMH
BCTYNAIOT B PeakiHIO KaK 9TaH, TAK ¥ HTHICHITTHKOb.

]} NepMaHraHaT Kallusa
2) Opomosojiopoz

3) kHcaopon

4) Opom (BojH.)

5) asoTHadA KHCIOTa

3anuiKTe HoMepa BeIOpaHHLIX OTBETOB.

O1teert:
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Ha NpelIOKEHHOID IIEPEYHA BhlﬁEpl‘l’l’E ABa BELECTBA, KOTOPLIE MOMHO MNOMYYHTE
BOCCTAHOBICHHEM COOTBETCTEBYIOLIEI'D HHTPOCOCIHHCHHH.

1) MeTHnaMuH

2) INHUEepHH

3) MHATHITAMHH
4) 4-MeTHIaHMIHH
5) TpPUMETHIAMHH

JanumuTe HOMEPa BHSPEHHHX OTBETOB.

Orper:

VeTaHOBHTE COOTBETCTBHE MEM/Y MCXOJHEIM YIUIEBOJOPOJOM M IPOJYKTOM,
npedMyllecTBeHHO o0pasyrolMMes NpH ero IHApaTalMH: K Kax/Ioil nosuuuu,
obo3nayeHHoH OyKBOi, noabepuTe COOTBETCTBYIOUIYH NO3HLHIO, 0003HAYEHHYH)
uudpoii.

UCXOJHBIN YITIEBOJOPO/] MPOOYKT FTHAPATAIIMH
A) MeTHJIIpOINeH 1) nponaHon-2
B) nponuu 2) 2-merTnimnponaHoln-2
B) nponuien 3) Gyranon-2
) Oyren-1 4) mponaHais
5) Oyradon-1
6) NponaHoH

3anumnre B Tabnuuy BeIOpaHHBIe UHDPEL 0] COOTBETCTBYIOMHMH OYKBAMH.

A|lB|B|T

Orger:

VcraHoBUTE COOTBETCTBHE MeXy CXeMoi peakuuu H  BeuectsoM X,
NPUHUMAKOIIHM YYacTHe B JTOH peaklUMH: K Kax10i no3uumu, obo3HayeHHOMH
OykBoii, nojbepuTe COOTBETCTBYIONIYIO MO3HLNI0, 0003HaYeHHYI0 LHPOIA.

CXEMA PEAKITMH BEILI[ECTBO X
A) CH;OH —2—5 HCHO 1) Cu(OH):
- 2) CuO
B) CH,CH,0OH —X— C;H, 3) KOH (p-p)
5 4) KoCO;
B) CH;CH:OH ——— CH3;CH:>OK 5) H2SO4(konu.)
X 6) K

I') CH;OH —— CH;0CH3

3anumure B Tabiuuy BeiOpaHHble UHGPLI 101 COOTBETCTBYIOUIMMH OyKBaMu.

AlB|B|T

Orger:




3‘:1.1_[3[{‘:1 CIeAVIOIAad cxeMa IIPEBP‘.:J.LL[EHI‘IITI BELIECTB:

17

18

X —¢,H, —>Y—><:>

(:}IIF!IE,J_I,E.‘JIl'I'l'E1 KaKHe H3 YKa3aHHBIX BEWECTB ABIAIOTCH BEWECTBAMH Xult.

1) Benzon
2) merad
3) »Ta”Hon
4) sradalb
5) rekcaH

3anmmmure B TaGuuuy HoMepa BhIOpaHHBIX BelIECTB [0J COOTBETCTBYHOLIMMH
OyKBaMH.

XY

OTtpet:

YeranoBHTe coOTBeTCTBHe Mekly XHMH4Yeckoil peakiMell M THNAMH peakiiMi,
K KOTOpEIM OHa OTHOCHTCH: K Kaik/Joi nosunuu, obosHadeHHoli Oykeoil,
nojidepUTe COOTBETCTBYIOLLYI NNO3HLHID, 0D03HaYeHHY IO UH(DpO.

XUMHYECKAS PEAKIIHA THUIIbI PEAKITAH
A) nernjpHpoBaHHe ITaHa 1) pasnoxkeHHs, KaTalHTHYECKas
B) ruaparauus anernieHa 2) OKHCIIHTENLHO-BOCCTAHOBHTEIBHAS,
B) mzaumoneiicrene ykeycHol IKI0TEpMUYECKas

KHCJIOTEL H 9THJIOBOTO CIIHPTa 3) obmena, obparHMas

4) saMelleHud, reTeporeHHas

anuiuuTe B TabnuIy BeIGpaHHble LH(PLI [10]] COOTBETCTBYIOUIMMH OYKBAMH.

A|lbB|B

Orpet;

Hz npemnoxkenHoro nepeys BelOepHTE BCE peaklHM, KOTOpBIE IPH TeX Ke
YCIOBHAX [pOTeKaldT ¢ Oolbllell CKOPOCTBI, YeM B3aMMoJeiicTBHe HaTpHs
€ 3TAHOJIOM.

1) BzaumojeiicTBHe HaTpHuA ¢ OyTaHomoM- 1

2) B3auMoleiicTBHe KalHd ¢ ITaHOIIOM

3) BsaumojeiicTBHe HaTPHA ¢ BOJOH

4) B3aUMO/IeiiCTBHE HATPHA C NPONaHOIOM-2

5) B3aHMOJEHCTBHE KalbLHA ¢ nponaHoaoM- 1

Januuure HOMEpa EHE]JHHHI:IK OTBETOB.

Oreet;
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YeTaHOBHTE COOTBETCTBHE MEH/Y YpaBHCHHEM peakllMH W CBOMCTBOM aJIeMEHTa
430Ta, KOTOPOE OH MPOABJIAET B 3Toil peaklluy: K Kam/10i nosHuun, obosHaveHHOH
OyKBOil, nojbepHTE COOTBETCTBYIONYIO NO3HLHIO, 0D03HaYeHHY O LM poii.

YPABHEHHWE PEAKIIHMH CBOMCTBO A30TA
A) NHsHCO; = NH: + H:0 + CO2 I} sBnsercs okMcauTeleM
b) 3CuO + 2NHz = Nz + 3Cu + 3H:0 2) sBlgeTCH BOCCTAHOBHTENEM
B) 4NHz + 50:; = 4NO + 6H:0 3) HBIHETCH W OKHCIIHTENEM,

H BOCCTAHOBHTEIICEM
4} HE MNPOHBIACT OKHCIIHTEIBHO-
BOCCTAHOBHTENLHLIX CROHCTR

3anuiuure B TadIMUYy BRIOpaHHEIE HMGPEL [10]] COOTBETCTBYIOMMUMH DYKBAMH.

Alb|B

Oreert:

YCTaHOBHTE COOTBETCTBHE MEK/Y COJbIO H NPOJAYKTaMH 3JIEKTPOJIH3a BOJHOIO
pacTBopa 9TOH COJIH, KOTOpble BBUICHAIOTCS Ha MHEPTHBIX JICKTPOJax:
K KakJoH nosuuuu, oboszHadyeHHoil OykBoil, nojabepure COOTBETCTBYIOUIYIO
No3uLMI0, 0003HaYeHHY IO LH(POI.

COJIb IMPOJAYKTHI DJIEKTPOJIU3A
A) KI 1) MeTajl M KHCIIOpOJl
B) CuSO,4 2) BOJIOPOJL U rajloreH
B) CuBn 3) MeTaul M rajloreH

4) BOJOPOJ H KHCIIOPOJL

3anuunre B Tabiuuy BeiOpanHble HHQPEI 101 COOTBETCTBYIOMIHMI OyKBaMH.

A|B|[B

Orser:




]

ﬂ..'lH BbIITOJIHEHHA 3adaHHA 21 I'ICI[DJ[I:'&-}’ITI'I'E CHeAYHIHE CIIPpaBOYHbIC JaHHBIC.

Konuenrpaumsa (MonspHas, MoJk/1) NOKa3blBaeT OTHOIIEHHE KOJIHYecTBa
pacTBOpEHHOrO BeulecTra (1) kK 0dséMy pacteopa ().

pH («mo amx») —  BojopoAHbll NokasaTelb, BelHYHHA, KOTOpax oOTpakaer

KOHUEHTPALHKY HOHOE BOOOPOOAA B PACTBOPE H HCIIOJIB3YETCH 14 XapakTCpPHCTHEH
KHCIIOTHOCTH Cpelibl.

Lkana pH BogHbLIX pacTBOpOB

3NEeKTPONMTOB
T 1 T T 1 T T 1 T 1T Tt 1Tt
pH 01 2 3 4 5 6 7 8 9 10 1M 12 13 14
KMCNoTHas cpeaa WwienouHan cpena
Cpepna CUNEHD cnabo HeawTpanedan  cnabo CMNBHD
pacTeopa KMcnasa KMcnas WENOMHAR  WenoqHan

Jlns BenlecTs, NpHBEAEHHBIX B NepedHe, olpejelluTe XapaKTep cpelbl HX BOIHBIX
pacTBopoB.

1) Zn(NOsz):

2) CsOH

3) CaBnr:

4) KiPOy

Januiure HOMEpa BELIECTE B NOpAJKE BO3pacTaHHA 3HAYCHHA ]}H HX BOJHBIX
PACTBOPOBE, YYHTHIBAA, 4TO KOHLCHTpAllHA BEWECTE BO BCEX pacTBOpax {MUJIHJI:}
OJIHHAKOBAH.

oner. [J=[J~{1{]

VeraHoBHTE COOTBETCTBHE Mew(ly cnocoDoM Bo3zjeiicTBHS Ha paBHOBECHYIO
CHCTEMY

[AI(OH)s] (p-m + CH3COOH pp) == Al OH)3¢rsy + CH:COO (p-py + H2O0py + O
H CMELIEHHEM XHMHYECKOI'O paBHOBECHA B Pe3ylIbTaTe oSToro BodjgecHcTBHA:
K Ka#goil nosduau, obo3HadeHHoll Oykeoil, nonbepure cooTBETCTBYIOLIYIO
No3HLK, 06o3Ha4YeHHY 0 LHGPOii.

BO3JIEHCTBHE HA CUCTEMY XUMHWYECKOE
PABHOBECHE
A) nobaslleHHE YECYCHONH KMCIOTHI 1) cMmelnaercd B CTOPOHY
B) nobasnenne TBEpOIo aleTaTa Kajlus HpAMO peakiHu
B) nobasnenne TEpioro rupokcHia 2) cMellaeTcsd B CTOPOHY
ATFOMHHHI obparHoii peakuun
I') yBennuyeHwHe JaBlieHHA 3) mnpakTHYECKH HE CMelllaeTcA

Janumure B Tabauuy BeIOpaHHLLE HHG(PEL 110]] COOTBETCTBYIOIUMH Oy KBaMH.

AlB|B|T

Oreet:




B peakrop nocrosntoro obséMa nomectiian okeua azota(l) u sogopoa. Ipu yrom
HCXO/IHast KOHUeHTpauus Bojopoja cocrasnana 0,06 mons/n. B pesynwrare
NpoTeKkaHus oOpaTHMOIl peakiuu
NEO(U + 4H2{r; : 2NH3I’r]+ HZOfrJ

B peaklMOHHOI CHCTeMe YCTAHOBHIIOCh XMMHYECKOE PABHOBECHE, IIPH KOTOPOM
KOHLeHTpauHK okcuia azoral(l) n ammuaka cocrasmnu 0,02 mons/n u 0,01 mons/n
cooTBercTBeHHo. Onpejie/lnTe MCXO/JHYIO KoHUeHTpauuio okeuia asora(l) (X)
H paBHOBECHYIO0 KOHIEHTpalHio Bojtopoa (¥).

BI:IGEPHTE H3 CIHCKA HDMEP«':I NnpaBHIIbHBIX OTBCTOR:

1) 0,005 mons/n
2) 0,020 mons/n
3) 0,025 mons/n
4) 0,030 mons/n
5) 0,040 mons/n
6) 0,050 mons/n

3anuunTe BRIOpaHHbIe HOMEPa B Tab/IHIY 0] COOTBETCTBY FOLIMMH DYKBAMH.

X|Y

Orger:

ERvAER

YeTaHoBHTE COOTBETCTBHE MERKY PEarHPYHOUIHMH BELIECTBAMH H [IPH3HAKOM(-aMH )
npoTteKaronieil Mek 1y HHMH peakiHu: K Kaxk1oil nosunuy, obosHayeHHol OykBoil,
noAbepUTe COOTBETCTRYIONLYIO NO3HINIO, 0003HaAYeHHYI0 HPOI.

PEATHPYIOUIHE BEHIECTBA [MPU3HAK(H) PEAKITHH
A) KMnOy (H') u nenren-2 1) Toneko oDecliBeYHBAHHE pacTBOpa
b) denon u Bra (Boan.) 2) obecuseuHBaHHe pacTBOpa
B) srunen v Bra (Boan.) H oDpazoBaHHe oca/lka
I') NH;s (p-p) # ykcycHas kucioTa 3) pacrBopeHHe ocajlka

4) BryleneHue dyporo rasa
5) BHAHMBIE NPH3HAKH peakliHK
OTCYTCTBYHOT

anuunte B Tabiuuy BeidpadHble UUdPhl N0 COOTBETCTBYOWUMH DYKBaMH.

AlB|B|T

Orper:

25

VeTaHoBHTE  COOTBETCTBHE MEHAY BCIISCTBOM H ocHoBHOH oblacteo  ero

NpHMEHEeHH:: K KakqoH no3suuuu, obo3HadeHHoH Oyksoii, noabepure
COOTBETCTBYIOLIYIO [O3UIHID, 0003Ha4eHHYIO LIHDPOii.

BEUIECTBO OBJIACTE TPUMEHEHHM A
A) Oyrammen-1.3 1) B KayecTBe NECTHLNA
B) HHTpaT aMMOHHH 2) noiydeHHe NOIMMEpOR
B) aueruien 3) B KadecTBe yloOpeHHs

4) pe3ka H cBapKa MeTaJlJIOB

anuiuuTe B TabNHLy BeIOpaHHbIe LUHQPEL [10]] COOTBETCTBYIOIMIHMH OYKBAMH.

AlB|B

Orset:
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Cronkko rpammor 8%-Horo pacteopa cyibhara menu(ll) nano BasTe, 4rodbsl npu
Bellapueaduy 10 r BojAbl Noiy4uTe pacTBop ¢ MaccoBoH Jonel comm 12 %7
(FanuIuMTe YHCIO ¢ TOYHOCTRIO J10 LElkIX.)

Oreer: r.

[Ipu npoTekaHHH peaklMH, TEPMOXHMHYECKOE YpaBHEHHE KOTOPOi
Fe205(m) + 3Cm) = 2Fe(m) + 3CO) — 490,6 x/lx,
nornotunock 2943.6 k/lx rennorsl. Kakoii obséM yrapHoro rasa (H.y.) 0pH 5ToM

obpasopaics? (3anuimTe YHCIO ¢ TOYHOCTBEO JIO JIECHTRIX. )

Oreer: I

Texunvecknii cynbdur HaTpua Maccoil 14 r, B KoTopoM MaccoBas A0/ NPHMECH
cyibtara Harpus cocrasnser 10 %, pacteopuiH B H30EITKE CONAHOH KHCIIOTHL
Onpenenure obbém (H.y.) BheNHBINErocs IpH SToM raza. (3anvummre 4Hcio
¢ TOYHOCTLIO 0 COTHIX.)

Oreer: 1L




Yaers 2

Maa zanucu  omeemoe na  3adamus  29-34  ucnoavsyume BAAHK
OTBETOB Ne 2. 3anuwume cuauata nomep 3adanua (29, 30 u m.o.), a 3amem
ezo nodpoonoe peiuenue. Omeemst 3anucsléqiime YéMeo 1 pazdopuneo.

Jlns BeinonHeHus 3ajannid 29 1 30 uenonsayiite ciaeyomuil nepeYeHs BelIECTB:
xnopua xenesa(ll), xnopun mapranua(ll), oxemn xpoma(lll), nurpar nmHka,
MHAPOKCH]I HATPHs, MepMaHraHaT kanus. JlonycTHMo MCNolibioBaHHE BOJHBIX
pPACTEOPOB BELLECTB.

29

30

31

M2 npepnoxkenHoro nepeqns BeulbepHTe OKHCIHTENL H BOCCTAHOBUTENL, peakiius
Me/1Y KOTOPhIMH B COOTBETCTBYIOMEH cpelle NpoTekaeT ¢ oOpaloBaHHEM OKCHIA,
colM M KHcloTel. B kadecTBe cpeibl U8 NpOTeKaHHA Peaklid MOXKHO
HCMONB30BATE BOJY WIH BelllecTBO, NpHBe/IEHHOe B Nepeune. B orsere sanuinTe
YpaBHEHHE TOILKO OJIHOH H3 BO3MOMHEIX OKHCIINTEIBHO-BOCCTAHOBHTEIBHEIX
peakumii ¢ yyacTHeM BrIOpaHHEIX BenlecTB. CocTaBeTe 2JIEKTPOHHLI OanaHc
(zanmMIIMTe YpaBHeHMs MpPOLECCOB OKUCIEHHA § BOCCTAHOBIICHH:), YKamuTe
OKHC/IHTEIb H BOCCTAHOBHTE! b,

Ha NpeJloMcHHOrD IIEPE'-II-LH BL[‘EEPH‘I'E Aba  BCINECTBA, MERIY HKOTOPbIMH
BOIMOMHA pPeakliHA HOHHOI'O UG‘MEHH, npoTeKkailas © UEPE'EDBEHHEM
ﬂMq]U'l'EpHUI'D I'I’I.LIPUI:{UH.-'J.E. Janummre MOJIEKYJIHpHOS, [IOJIHOE H CUKPﬂLLLEHHDE
HOHHBIC YPABHEHHA TOJILKO D}IHDFI BOSMOMKHOH peakliHH.

Bojaueil  pacteop rujpokapbonara HaTpus NPOKHIATIIM [0 lIpekpalleHus
BelfienieHus raza. K nonyueHHoMmy pacrsopy jdobaBuin pacTBop cyibgata
xpoma(Ill), B peaynerare obpazopancs ocanok. Ocajlok oTlenunn 1 obpabotanu
NpH HAarpeBaHHH KOHLEHTPHPOBAHHEIM PAacTBOPOM, coOJepKallluM IepOoKCH]
Bojlopojia ¥ rujpokcuj Hatpua. [lonydeHHsiil B pe3syibTaTe pacTBop KEITOro
LBETA CMEIIAIM ¢ pacTBOpoM XJopHia Oapud, npH sToM oOpazoBalcs OCallok.
Hanminire MoJleKyJispHele YpaBHEHHs YeTHIPEX OIHCAHHBIX PeaKLIMii.




32

33

34

Hanummure ¥YpaBHCHHHA pEﬂEL[Hﬁ, ¢ NOMOIIBHY KOTOPBLIX MOMHO OCYINECTBEHTE
CASIYOUHE [IpEBpalllcHHA

. ; H.C
N H, 0 NaMnO CHCl
HE o x, == x X, et X, e—
CH : 2 YN :
s KT MWaOH HHC

[lpy  Hamucauuu  ypaBHeHHMH  peakuMii  ykaswlBaiiTe  NPeHMYLIECTBEHHO
obpasyroliHecs NpoJyKThl, HCNONb3YiiTe CTPYKTYpHEIE (OPMYJILI OpraHH4YeCcKHX
BELLIECTB.

Bemecreo A cogepaut no Macce 19,25 % yraepona, 7,49 % asora, 17,11 % cepsl,
51,34 % kucnopoja H BO10po/l.

Bemecteo A obpasyerca npu JeiicTBHH W30bITKa pa30aBIeHHON CEPHOH KHCIOTEI
Ha HaTpHEBYEo collk b.

Ha ocHoBaHHH JIaHHBIX YCIOBHA 3a/la4H:

1) npoBeauTe HeoDXOJMMBIE BEIYHCICHHS M YCTAHOBHTE MOJICKYIAPHYIO
opmyny BemecTsa A;

2) cocraBbTe CTPYKTYPHYIO opMYIY BelllecTBa A, KOTopas 0JIHO3HAYHO OTpaxaeT
NOPAIOK CBA3H aTOMOB B €r0 MOJIEKYJIE;

3) HanUIUUTe ypaBHEHHE PEakiMM NOMYYECHHH BelllecTBa A NpH BlauMoeHCTBHH
HaTpHeBoH coinu b ¢ cepHoli kucnoroil (Menonesyiite CIPYKTYpHEle (hopMyIkL
OpraHH4ecKHX BellecTB).

Cmeck cyneduaos unHka B xeiesa(ll) pacrsopuin B H30kITEE CONAHON KHCIOTHIL,
MOJY4YHB pacTBOp, B KOTOPOM MaccoBad J0Js colld HHKa B 3,21 pasa Gonslue
Maccoroil JonH  Bropol  conM. Brijenupinmiics npH  pacTBOPEHHHM  ra3
fpopeartpopall B cepHOKHCIOTHOI cpefie TouHo ¢ 100 mn pacteopa nepmaHrasara
KalHd, KoHUeHTpauus koroporo 0,16 mons/n. Paccuuraiite maccobylo 1o/
cyibdHia HHHKA B HCXO/HOH cMecH cylibHI0B METAILIOB.

B orpere sanmiunTe ypaBHeHUS peaklHil, KoTophle VkalaHbl B YCIOBHH 3ajla4yH,
H NpHBEIHTE Bee HeoOXOIHMBIe BRIYHCICHHA (YKa3blBaiTe eIMHHLIE HIMEpPEHHA
HCKOMEIX (hHIHYeCKHX BeIHYHH).



Cuerema OUEHHBAHHA IKIAMEHALUHOHHOH padoTEl 10 XHMHH
Yacres 1

[lpaBunsHOe BEINONHEHHE Kakgoro W3 safganmii 1-5, 9-13, 16-21, 25-28
olleHuBaeTcs | Gamwnom. 3ajaHHe cHMTaeTCd BRINOIHEHHBIM BEpHO, €ClM OTBET
salficaH B Toil dopme, koTopast ykazaHa B HHCTPYKLHH [0 BEINONHEHHIO 3aJlaHHU,
H [MOMHOCTLED COBIIAJAET ¢ HTAlOHOM oTBeTa. B oTeetax Ha saganua 1. 3,4, 11, 12,
13, 18 nopajgok 3anucH cCHMBOJIOB 3HAYEHHS He HMeeT.

[IpasunbHoe BhINOMHEHHe Kaxjoro W3 3ajanuii 6, 7, 8, 14, 15, 22, 23, 24
olleHHBaeTca 2 Dannamu. 3ajlaHHe CYMTACTCH BhINOJIHEHHBIM BEPHO, €CIH OTBET
3alnucad B Toil opMe, KoTopas yKaszaHa B MHCTPYKLHH 110 BEUTONHEHHIO 33 aHH,
H MOJHOCTRID COBNAJAcT ¢ STANOHOM OTBeTa: KadIblil CHMBOI B OTBETE CTOMT
Ha cBOEM MecTe, JHIIHHE CHMBOJILL B OTBETE OTCYTCTBYIOT. BrictaBnserca | Gamn,
€cllH Ha moboil o/HOH NO3HMLMH OTBeTa 3alHcaH He TOT CHMBOJ, KOTOpBIi
npejcTaBieH B sTalloHe oTBeTa. Bo Beex Ipyrux cayuasx eeicrapnserca 0 Gamwios.
Ecin kolyecTBo cHMBOJIOB B oTBeTe Dolblue TpedyeMoro, Beictasimercd () bawios
BHE 3aBHCHMOCTH OT TOro, OBUIH JIH YKa3aHkl Bce HeoOXOIHMBElE CHMBOJILL.

Homep | [pasniabusbiii oTBer Homep [MpasniabubIH
3A/1AH KA /1AHHHA OTBET
1 13 15 2565
2 542 16 21
3 23 17 123
4 23 18 23
5 485 19 422 234
b 12 20 213 124
7 2234 21 1342
8 1614 22 1233
9 42 23 35
10 321 24 1515 | 1215
11 13 25 234 | 331 | 312
12 35 26 30
13 14 27 403,2
14 2613 28 2,24 | 75

£ LII.A'.IIII'FH 4

PIJ'C‘HFEFJE".?EHUE FADAHUL 1O YACMAM ?K'HJ'.HEHHI[HHHHFH? Fﬂ'aﬂmhi

Yacre | Komn- | Maken- | llpouenTt MakcumaisHoro nepsma- Tun sananmii
paborel | dectBo |MankHeI| Horo Dauia 3a BEIIONHEHHE 33)1a-

saja- | nepeud- | Hu Jadsoil rpynne: ot obuero
HWil  |Hetil Bann| MakcHMankHOTO NepBHYHOrO Daa
3a Beko paboTy, pasHoro 56

Yacrs | 28 36 64.3 3a1aHHA ¢ KpaTkUM
OTBCTOM

Yacrs 2 6 20 357 3ajaHus ¢ pasBEpHYTEIM
OTBCTOM

Hroro 34 56 100




