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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo XMMUU Ha YPOBHE CPEIHETO 00Iero oOpa3oBaHMUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepanuuny, TpedOBaHUN K pe3ylbTaTaM OCBOCHUS
dbenepanbHON 00pa3zoBaTeIbHON MTPOrpaMMbl cpeaHero ooero oopazoanus (DOl
COO), mpencraBneHHbIX B DenepaibHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konmeniuu mnpernojaBaHus ydeOHOro IpeaMera
«Xumus» B 0o0Opa3oBarelbHBIX opraHuzainusx Poccuiickoit  ®denepanuu,
pealM3yIOIINX OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUHN
«Crparerun pazButusa Bocnutanusi B Poccuiickoit denepanuun Ha nepuoa 10 2025
roga» (Pacnopsokenune IlpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YIITyOJIEHHOTO HW3YYCHHS 3aHUMAeT BAXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HayqHOro oOpa3oBanus ydamuxcs 10-11 kiaccos.
WN3ydenne mpeamera, pealm3yeMoe B YCIOBUAX U] epeHIInpOBaHHOTO,
npopuiIbHOTO OOYYEHHUs, TMPU3BAHO OOECIEUYUTh O0OIIE00Pa30BATEIBLHYI0 H
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIIYCKHHKOB IIIKOJbI, HEOOXOAMUMYIO Jif
ajanTalyuyi UX K OBICTPO MEHSIIOIIUMCS YCIIOBHSM KU3HHU B COIMYME, a TAKKE IS
POJOHKEHUST OOYYEeHMs] B OpraHu3aiusx MpoecCHOHAIBHOr0 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCA OJHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpamMe 1m0 XuUMHM Ha3Ha4€HUE MpeaMeTa «XHUMHUSD)» MOIY4aeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIIOJIAraroluMH
nonoxkeausimu ®I'OC COO o B3aMMO0OOYCIOBICHHOCTH LIETeH, CoAepKaHus,
pe3ybTaTOB OOyYeHHUS] W TPeOOBAaHUN K YPOBHIO TOJATOTOBKH BBHITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJISIFOTCSI CIICYIOLIME BBITIOJIHSEMbBIC MPOTPAMMOM 10
XUMUU QYHKITUU:

e HMH(POPMAIMOHHO-METOAMYECKAs, peanu3alus KOTOpol obecrieurBaeT
MOJIYYCHHUE TIPEICTABICHUS O IENAX, COJCpKaHWH, OOIIeH cTpareruu
OoOy4deHMsI, BOCIIUTAHUSI ¥ PA3BUTHSI, O0yUAIONIUXCS CPEJCTBAMH MIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHu3alMOHHO-TLIAHUPYIOIIIAs, KOTOpas npeaycMaTpUBaeT
OIpENEIICHNUE: NPUHIUIIOB CTPYKTYPUPOBAHUSA M TOCJIEIOBATEIBHOCTH
M3y4eHUsI y4eOHOro Marepualia, KOJIMYECTBEHHBIX U KAaYECTBEHHBIX €r0
XapaKTEPUCTUK; TOAXOAOB K (POPMUPOBAHUIO COJIEPIKATEILHOU OCHOBBI
KOHTPOJISI U OIIEHKH 00pa3oBaTENIbHBIX JOCTIXKCHHH, O0yJaromuxcsi B
paMKax WMTOrOBOM arrtecTtanuu B (opMe €IMHOro TroCyIapCTBEHHOTO
AK3aMEHa M0 XUMHUHU.

[Tporpamma a1t yrity0aEHHOTO U3YyUYCHUS] XUMUU:

e YCTaHABJIMBAECT MHBAPUAHTHOE MPEIMETHOE COJAEpP)KaHHE, 00s3aTelIbHOE
JUIsT W3Y4YeHUST B paMKax OTACIbHBIX MpOQUiIeH, mperycMaTpruBacT



pacrpefieieHie M CTPYKTypUpOBaHME €ro I0 KJaccaM, OCHOBHBIM
cojiepKaTelIbHbIM JIMHUSIM/pa3ziesiaM Kypca;

e JTAET MPUMEPHOE pacupeiesieHue yaeOHOrO BpEMEHH, PEKOMEHIYEMOT0 JIs
U3YUYEHUS OTJIEIbHBIX TEM;

e IMpeasiaraeT MPUMEPHYIO TOCJIEAOBATEIbHOCTh H3Y4YEHHS Y4EOHOro
MaTepuana ¢ y4€TOM JIOTMKHU MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXXIIPEAMETHBIX CBA3EH;

e JTAET METOJMYECKYIO MHTEPHPETALHIO LIeJiel U 3a]a4 U3y4eHus MpeaMeTa
Ha yriIyOJ€HHOM YPOBHE C YUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
CpenHero oOmiero oOpa3oBaHUs, COACPIKATEILHONW XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3yJIbTATOB OCBOECHHS OCHOBHOM 00pa30BaTENIbHOM
pOrpaMMbl CpEIHETO o011eTo o0Opa3oBaHUs (JINYHOCTHBIX,
MeTanpeIMEeTHbIX, MPEIMETHbIX), a TaKXke C Y4€TOM OCHOBHBIX BHJIOB
y4e0HO-TI03HABaTENbHBIX JACHCTBUM  OOyYaromIerocss IO OCBOEHHUIO
COJIEpKaHUsI IpeMeETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XMMHH MPEIyCMOTpEHa
MIPEEMCTBEHHOCTh € OOYYE€HMEM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHus. 3a npeaesaMu yCTaHOBJIEHHON MPOrpaMMoN 10 XMMUHU 00513aTeIbHON
(MHBapUAHTHOM) COCTABJSIOLIEH COAEP)KAHHUS YU4EOHOTro MpeaMera «XHUMHS»
0CTaéTcsi BO3MOKHOCTh BEIOOpA €ro BapHaTUBHON COCTABIISIIOIIEH, KOTOpasi 10JKHA
OTIPENEISIThCSI B COOTBETCTBUU C HAPABICHHEM KOHKPETHOTO MPOQuIisi 00ydeHusI.

B coorBercTBUHM ¢ KoOHUeNTyainbHbIMU mnoJoxeHuamu PIOC COO o
Ha3HAYEHUW TIPEIMETOB 0a30BOro M yriayOJ€HHOTO YPOBHEH B CHCTEME
nuddepeHIIMpoBaHHOTO 00yUEeHHMS Ha YpPOBHE CpeIHEro oO0miero oopa3oBaHUs
XUMHSI Ha YpOBHE YIIyOJEHHOrO M3yYEHHUs HalpaBiIeH Ha pealln3aluio
IPEEMCTBEHHOCTH C MOCJIEIYIOIIUM 3TANOM MMOTYYEHUs XUMUYECKOT0 00pa30BaHus
B paMKax HW3Y4YEHHs] CIHEIUAIbHBIX €CTECTBEHHO-HAYUYHBIX © XUMHUYECKUX
JUCLHUIUIMH B By3aX U OpraHU3alUsaX CpeaHero npoQeccuoHaIbHOro 00pa3oBaHusl.
B »T01li cBsI3M n3ydeHue npeameTa « XuMus» OpUEeHTUPOBAHO TPEUMYILIECTBEHHO Ha
paciiupeHre W yriayOJeHWe TeOpeTHYEeCKOW U TMPaKTHYECKOHW MOJITOTOBKHU
00y4Jaromuxcs, BHIOPABIIMX OMpEAeAEHHBIA MPouiib 00y4eHUsi, B TOM YHCIE C
MEPCHEKTUBOM  IMOCJTEAYIOIIEr0 TMOJYYEHHS] XUMHUYECKOro o0pa3oBaHusl B
OopraHu3anusix npodeccuoHalbHOrO oOpa3oBaHusi. Hapsgy ¢ 3Tum, B cBere
tpedoBanuit ®I'OC COO k mIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (perepaibHON
00pazoBaTeIbHON MPOrpaMMBbl CpeTHETO 00IIero 00pa3oBaHUs U3YUCHUE MPeIMETa
«XUMHUSD» OPUEHTHPOBAHO TAKXKE Ha PELICHHE 3a/1ad BOCIHUTAHMS U COLUAILHOTO
pa3BuTUs O0y4arIuXcs, Ha (QOpMHpPOBAHHE y HHUX OOIIEUHTEIUICKTYaIbHBIX
YMEHHM, YMEHUU pallMOHAIM3AlMK Y4eOHOro Tpyda U OOOOIIEHHBIX CIIOCOOOB
JESITETbHOCTH, UMEIOIINX MEXAUCITUTUTMHAPHBIHN, HaITPEAMETHBIN XapakTep.



CocrapisomuMu IpeaMeTa «XUMUs» Ha ypOBHE YIUIYOJEHHOTO HU3ydEHUS
ABISAIOTCA  yriyOnéHHble Kypcbl — «OpraHuueckas xuMmus» u  «OOmas u
HeopraHudeckass xumus». Ilpu onpeneneHun nogxoa0B K 0TOOPY U CTPYKTYPHOU
OpPraHM3alMy CONEPXKAHUS STUX KYpPCOB B IPOrpaMMeE II0 XUMHUU 3a OCHOBY
npuHsATH nojoxeHuss GI'OC COO o paznuuusix 6a30BOro U yriayoJIEHHOTO YPOBHEH
U3Y4YEHUS TIPEIMETA.

OcHoBy coaepxkaHust KypcoB «Opranudeckass xumusi» u «OOmas u
HEOpPraHWYecKasi XUMHUSD» COCTaBIIIET COBOKYITHOCTh MPEIMETHBIX 3HAHUU W
YMEHUHN, OTHOCSIIMXCSA K 0a30BOMY YpPOBHIO M3YyU€HHs NpeAMeTa. JTa cucreMa
3HAHMM TIOMy4aeT OMNpeeIEHHOE TEOPETUYECKOe [OMOJHEHUE, MO3BOJISIIONICe
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbIINI 00bEM (haKTOIIOrHYECKOro MaTepuara.
Tak, Ha yriayON€HHOM ypOBHE HM3ydeHHUsl TNpeaMeTa obecredeHa BO3MOXKHOCTD
3HAYUTENILHOIO YBEJINYEHUs 00BbEMA 3HAHUIN O XUMUYECKHUX AIEMEHTaX U CBOWCTBAX
UX COCTUHEHHI Ha OCHOBE PaCIIMPEHUS U YTIyOJIeHUs MPEICTaBICHUA O CTPOCHUN
BEIIECTBA, XMMHYECKOM CBSI3M U 3aKOHOMEPHOCTSIX IPOTEKaHUs peaklui,
paccMaTpUBAEMBbIX C TOYKH 3PEHUS XUMUYECKOM KUHETUKA U TEPMOAMHAMUKH.
N3ydyenue nepuoguyeckoro 3akoHa W llepuoanyeckoil cHUCTEMBbl XUMUYECKHX
AJIEMEHTOB 0a3upPyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEJICTABICHUSIX
O CTPOCHMM aroMa. XHMHYECKass CBA3b OOBSICHSIETCS C TOYKM 3pEHUs
HHEPreTUYECKUX U3MEHEHHH Npu e€ 00pa30BaHUU U pa3pyLICHUH, a TAKXKE C TOUKH
3peHusi MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHHEe TUIOB peakIHUil JOMOJHSIETCS
(opMHUpOBaHUEM MPEACTaBICHUNH 00 JJIEKTPOXMMHUYECKMX Ipoleccax Hu
AJIEKTPOJIM3€E PACILIABOB U PACTBOPOB BELIECTB. B Kypce opraHn4eckoil XuMHuH Npu
pacCMOTPEHUN PEAKUHMOHHOM CHOCOOHOCTHM COEAMHEHUM yremnsieTcss 0coboe
BHHUMAaHHE BOIIPOCaM 00 3JIEKTPOHHBIX d((PeKTax, 0 B3aMMHOM BIIMSHUH aTOMOB B
MOJIEKYJIaX U MEXaHU3MaxX peaKui.

Ocoboe 3HaueHne NMEeET TO, YTO HA COZIEPIKaHNE KYPCOB XUMUU YIIyOJIEHHOTO
YPOBHS U3y4€HUS AJIs1 KJIACCOB OMpeAesIEHHOro mpodus (riaaBHbIM 00pa3oM Ha UX
CTPYKTYpYy M XapakTep JAOIOJHEHUH K OO0Ileld cucTeMe MPEeAMETHBIX 3HAHUIN)
OKa3bIBAIOT BIIMSHHUE CMEXHbIE MpeaMmeTsl. Tak, Hampumep, B COAEpKaHUU
npeaMeTa AJis KIacCoB XMMHUKO-(PU3ndeckoro npoduss 6ombiioe 3HaueHue OyayT
MMETh 3JIEMEHTBI Y4€OHOr0 MaTepuraia o oouen xumuu. [Ipu u3yuyennu npeamera
B JIAHHOM CIIy4a€ akLEeHT OyJaeT cleilaH Ha OOIIHOCTh METOAOB ITO3HAHMS,
OOIIHOCTh 3aKOHOB M TEOPUI B XUMUHU U B (PU3UKE: AaTOMHO-MOJIEKYJISIpHAsI TEOpUs
(MoneKkynsapHas Teopus B PU3MKE), 3aKOHBI COXPAHEHUS MAcChl U SHEPTHH, 3aKOHBI
TEPMOJANHAMHUKHU, JJIEKTPOJIN3A, IPEACTABICHHS O CTPOCHHUH BEILIECTB U IPYTOE.

B TO0 e BpemMs B COIEpKAHUM TMpeAMeTa Ui KJIacCOB XHMHUKO-
Ononoruyeckoro npoduiiss OoNbIIMKA yAEIbHBIA BeCc OyIeT UMETh OpraHuYecKas
xumusi. B 3ToM ciydae mpenocTaBisieTcsi BO3SMOXHOCTD i 00Jiee 0OCTOSTENIbHOTO



paccMOTPEHUsI XUMUYECKON OpraHU3aluy KIETKH Kak OMOJOrMYEeCKONW CUCTEMBI, B
COCTaB KOTOpPOM BXOZAT, K IPUMEPY, TaKUE CTPYKTYpHbIE KOMIIOHEHTBI, Kak
JUOUABL, OEIKH, YIIEBObI, HYKJIEMHOBBIE KUCIOTHI U ipyrue. [lpu 3Tom 3HaHus 0
COCTaBE M CBOMCTBAX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB
CIIy>)KaT OCHOBOM IJiI M3YYEHHsI CYIIHOCTHU MpOLEcCOB (POTOCUHTE3a, AbIXaHUS,
NULIEBAPEHHUS.

B nmnnane ¢opMupoBaHHs OCHOB Hay4yHOI'O MHPOBO33PEHMS, OCBOEHUS
OOIIEHAyYHBIX METOJOB MTO3HAHUS U OIbITa TPAKTUYECKOTO MPUMEHEHUSI HAYUHbIX
3HaHUU H3yueHue mnpenMera «XUMHS» Ha YriyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3X C Y4€OHBIMM MpEeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHeIX obnacteil «EcTtecTBeHHO-Hay4yHbIe TpeaMeThl», «Marematuka u
uH(popMaTuKa» U «Pycckuil A3bIK U TUTEpATypay.

[Tpu n3ydenun yueObHoro rnpeamMera « XUMHUs» Ha yriyOJ€HHOM YpOBHE TakkKe,
KaK Ha ypPOBHE OCHOBHOT'O M CpeHero obmero oopasoanus (Ha 6a30BOM ypOBHE),
3ajauell NEpBOCTEIIEHHON 3HAUYMMOCTH SIBISETCS (DOPMUPOBAHHE OCHOB HAyKU
XMUMHH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKON IE€ATETbHOCTH
YeJI0BEKa U OJJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpHl. Pemenue 3Tol 3a1aun Ha
yrIyOJIEHHOM YpPOBHE M3y4YEHHUsl IpeIMETa MPEANoNaraeT pealu3aluio TaKhX
LeJeH, Kak:

e (opMUpOBaHHE TMpPEJICTABICHUI: O MaTepuaJbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSIX M MMO3HABAEMOCTH SIBJICHUI MPUPOBL, O MECTE XMMHUU B
CUCTEME €CTEeCTBEHHBIX HayK U €€ Beaylled pojlu B o0OecreueHuun
yCTOMYMBOrO  pa3BUTUSL  YEJOBEUECTBA: B  PEIICHUH  MpoOseM
HKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBOM O€30MacCHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JAHUHN HOBBIX MaTE€pHAJIOB, HOBBIX HICTOYHHUKOB YHEPIUH, B
00ECreueHUN palMOHAIBHOIO MPUPOAOIIONIBL30BaHUSA, B (POPMUPOBAHUU
MUPOBO33pEHUSI M OOIIEH KyJIbTyphl YEJIOBEKa, a TAKXKe HKOJIOTMYECKU
000CHOBAaHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO M MIPUPOIHOM CpPEE;

e OCBOCHME CHCTEMBl 3HAHMM, JIEKaMX B OCHOBE XMMHUYECKON
COCTaBJISIFOIICH €CTeCTBEHHO-HAYYHOW KapTHHBI MUpa: (GyHIaMEeHTAIbHBIX
IIOHATUM, 3aKOHOB M TEOPUM XUMHUHU, COBPEMEHHBIX IIPEIACTABICHUN O
CTPOEHMM BEIIECTBA HA PA3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJSIDHOM,  HAQJAMOJEKYJSIPHOM, O  TEPMOJUHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHMS XMUMHYECKUX PEaKUUH, O
XUMHUYECKOM PAaBHOBECHH, PACTBOPAX M JAMCIEPCHBIX CUCTEMAX, 00 00IIMX
HAy4YHBIX IPUHLHUIIAX XUMHUYECKOTO IIPOU3BOJICTBA;

e (opmMHupoBaHUE y oOydaronmxcs OCO3HAHHOT'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKHUX 3HAHUN ISl OOBSICHEHHUS
KIIIOYEBBIX HJIEH M MPOOJIEeM COBPEMEHHOM XUMUH, A OOBSICHEHUS U



MIPOTHO3WPOBAaHUS SIBIICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO TMPUPOAY;
IPaMOTHOTO PEIICHUS POOJIEM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHAJIN3a U OLIEHKH C ITO3UIAH DKOJIOTHYECKON 0€30MacHOCTH ITOCJIEACTBUN
OBITOBOM M TPOM3BOJICTBEHHON JEATEILHOCTH YEJIOBEKa, CBS3aHHOM C
XUMUYECKUM MTPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIEPEPAOOTKOM BEIIECTB;
yriIyOJICHUE MPEJCTABIICHUHN 0 HAYYHBIX METO/IaX TTO3HAHUS, HEOOXOIUMBIX
JUIL  TPUOOPETeHUsT yMEHUN OpPHUEHTUPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XUMHUYECKHX SBJICHUN, HMEIOIIUX MECTO B MpHUPOJE, B
MPAKTUYECKOMN JIESTEIIbHOCTH U TIOBCEIHEBHOM KU3HMU.

B mnmane peanu3zamuu mepBOOYEPEAHBIX BOCIHMTATENBHBIX W Pa3BUBAIOLINX
(GYHKIMI 1ETOCTHOM CHUCTEMBI CPETHEro o0IIero odopa3oBaHUs NpU H3YyUCHHUH

npeamera «XUMHS» Ha  YrIyONEHHOM ypOBHE OCOOYIO  aKTYyalbHOCTh
npruoOpeTaroT Takue e U 3aa4H, KakK:

BOCIIUTaHUE YOSKIEHHOCTH B II03HABAEMOCTH SIBJICHUH TPUPOIHI,
YBOKEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPETHYECKUX U
NPHUKIIAIHBIX HWCCICIOBAHUN B XHMHH, (OPMHUPOBAHHUE MHUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH;

pa3BUTHE MOTHBAIlMd K OOYYCHWIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W CaMOBOCIIMTAHHUIO  HAa  OCHOBE  YCBOCHHS
00IIIeYEeJIOBEYECKNUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTE/UICKTYAIbHBIX U TBOPUYCCKHUX
CrocOOHOCTEW OO0ydarmuxcsi, (OPMUpPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIIICHUSI K CaMOOOPa30BaHUIO W HEMPEPHIBHOMY OOpPAa30BAHMIO Kak
YCJIOBUIO YCHENTHOW Mpod)eCCUOHAIBHOM 1 OOIIECTBEHHOM JeATEeIbHOCTH,
OTBETCTBEHHOT'O0 OTHOIICHHSI K CBOEMY 3J0POBBIO M IOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HH,

dbopMupoBaHUE YMEHHH W HABBIKOB Pa3yMHOI'O IPHUPOJIONOIL30BAHNS,
Pa3BUTHE KOJOTUICCKON KYJIbTYPHI, TPHOOPETESHHUE OIbITa OOIIECTBCHHO-
TIOJIE3HOM SKOJIOTHUECKOH NeATEeTbHOCTH.

OO11ee YnCIO YacoB, MPEAYCMOTPEHHBIX U M3YYCHUS XUMHUH Ha YrIyOJIEHHOM
YpOBHE CpeJIHero od1ero oopaszoBanus, coctanisieT 204 gacon: B 10 kimacce — 102
yaca (3 ygaca B Hefenro), B 11 kmacce — 102 gaca (3 yaca B HEAEIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHUM.

[Ipenmer n 3HaUeHUE OPraHUYECKON XUMUU, PEACTaBICHUE O MHOr000pa3uu
OPraHUYECKUX COCIMHECHUU.

DJEeKTPOHHOE CTPOEHHE aroMa yrjiepojia: OCHOBHOE U BO30YXIEHHOE
COCTOSIHUS. BajleHTHbIE BO3MOXHOCTH aToMa yriiepoaa. XUMHUYECKas CBS3b B
OpPraHUYECKUX COSAMHEHUSX. THUITBI THOPUIN3AIMH aTOMHBIX OpOUTANICH yriepoaa.
MexaHnu3Mbl  00pa3oBaHUsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA U JOHOPHO-
aKuenTopHblil). Tumbl TepeKkppIBaHUA AaTOMHBIX oOpOuTaned, ©- U T-CBS3M.
OnunapHas, nBOMHAsE U TpoiHasi cBA3b. CHocoObl pa3phiBa CBA3EH B MOJEKYIax
oprannueckux BemectB. [loHsTHEe O CBOOOAHOM pagukane, Hykieopuiae Hu
aneKTpoduIe.

Teopusi cTpoeHHs OpraHudeckux coeauHeHud A.M. byriepoBa wu
COBPEMEHHBIC MPEJICTABICHUS O CTPYKTYPE MOJEKYJ. 3HAYCHUE TEOPUH CTPOCHUSA
OpraHUYECKUX COCIUHEHUU. MoNeKkyasipHble U  CTPYKTYpHBbIE  (OPMYIIBL.
CtpykTypHble (OpMYNBl Pa3IMYHBIX BHJOB: pa3BEPHYTas, COKpali€HHAs,
ckenetHad. M3omepua. Buasl u30oMepuu: CTPYKTYpHasi, HPOCTPAHCTBECHHAS.
DnexkTpoHHbIE YPGEKTH B MOJIEKYJIaX OPraHUUECKUX COCTMHEHUN (MHAYKTUBHBINA U
Me30MEepHBINA 3(PPEKTHI).

[IpenacraBnenue o KiaccupuKaluyu opraHudeckux BemiecTB. [loHarue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOMeHKIarypa oprannyeckux coenuHeHudt (IUPAC) u TpuBHallbHBIE Ha3BaHUS
OTJZIEJIbHBIX MIPEICTaBUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIMS OpraHUYecKuxX peakiuil. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUSI BEIIECTB M HX MPEBPAILICHUN:
O3HaKOMJICHHE ¢ 00pa3liaMyi OpraHUYeCKUX BEILECTB U MaTeprallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (IIaBJICHUE,
oOyriMBaHWE U TOPEHHE), KOHCTPYMPOBAHUE MOENICH MOJEKYJ OpPraHuYEeCKUX
BEILIECTB.

YrieBonopoasl.

Ankanbl. ['omonornueckuii psij akaHoB, o0mas Gopmylia, HOMEHKJIATypa H
M30MepHsl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AlKaHOoB, SP3-
ruopuan3anmsi aTOMHBIX OpOWTaniell yriepoaa, o-cBsizb. dusnueckue CBOIMCTBA
AJIKAHOB.



XHAMHUUYECKHE CBOMCTBA QJIKaHOB: PEAKUHUH 3aMELICHUsS, W30MEpU3aluH,
JNETUIPUPOBaHUs, IMKIN3ALUU, TUPOJIU3a, KPEKUHra, ropenus. IIpencrasienne o
MEXaHU3M€ peaklUnuidl paJuKaIbHOrO 3aMEIEHUS.

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

[Huknoankansl. O01mas Gopmyna, HoMeHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHUS U XMMHUYECKUX CBOMCTB MabIX (IIMKIONPONaH, HUKIO0YTaH) U OOBIYHBIX
(IUKJIONIEHTaH, IIUKJIOreKcaH) IuKIIoankaHoB. CrocoObl TTOTydeHHUs U IPUMCHECHHE
U KJIOAJIKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysiia, HOMEHKIATypa.
DIIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI JIKEHOB, SP2-rHOPHIM3AIIHS
aTOMHBIX OpOuTalel yriaepoaa, 6- U m-cBa3u. CTPYKTypHasi U reoMeTphuecKas
(umc-TpaHnc-) nzomepus. OU3NUECKUE CBOMCTBA AJIKEHOB. XMMUYECKHE CBOMCTBA:
peaKkUMH IPUCOCIVNHEHHUs, 3aMEIICHHS B O-IIOJ0XKEHUE IIPU JIBOMHOM CBS3H,
nonumepusanuu U okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peaknu
Ha JIBOIHYIO CBA3b. CIIOCOOBI MOTY4YEHUS M IPUMEHEHUE AJIKEHOB.

Anxaauensl. Knaccuduxarus ankaaneHoB (CONMpsKEHHBIE, U30JUPOBAaHHBIE,
Kymynupogarntsle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
COIPSDKEHHBIX AUEHOB, 1,2- 1 1,4-npucoenunenue. Ilomumepusanus conpskEHHBIX
nueHoB. CriocoObI MONMYYeHUs! U TPUMEHEHUE AJIKaIHEHOB.

AnxuHbl. ['oMonoruueckuil psj amkuHOB, oOmas (popMmyrna, HOMEHKIATypa u
u30MepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKMHOB, SP-
rudpuau3anusi aTOMHBIX opOuTanen yriepona. dusmyeckre CBOWCTBAa AJKHMHOB.
XVMMHYECKUE CBOWCTBA: PEAKIIMY MPUCOEIUHEHMS, TUMEPU3ALINH U TPUMEPU3ALINH,
okucienus. KuciorHble CBOMCTBA aTKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakliui Ha TPOWHYIO CBsA3b. CIOCOOBI MONYYEHHS] U TPUMEHEHUE
QJIKUHOB.

Apomarnueckue yrieBoaopoasl (apeHbl). ['omonormyeckuid psii apeHoB,
obmrast popmyna, HOMEHKIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHUE MOJEKYJbl OeH307a. PU3NYECKHE CBOMCTBA apeHOB. XUMUYECKUE
CBOCTBA OEH30JIa M €r0 TOMOJIOTOB: PEAKIUH 3aMeIIeHHs] B OCH30JIbHOM KOJIBIIE U
YIJIEBOJAOPOJHOM pPaJMKale, PEAaKLUU IPUCOCINHEHHUs, OKHCICHHE I'OMOJIOIOB
Oenzona. IlpeacraBnenue 00 OpPUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha MPUMEPE AIKUIBHBIX PpaJUKAIOB, KapOOKCUIbHOM,
TUJIPOKCUJIBHOW, aMUHO- W HUTPOTPYIIIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH
XUMUYECKUX CBOMCTB cTupoia. [lomumepusanus crupona. CriocoObl MONMYYEHUS U
IPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Tpuponnsiii ra3. IlonmytHeie HedTaHbIe ra3sl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrons u npoaykThl ero nepepadorku. CrnocoObl nepepaboTku HEPTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUM, KaTAIUTUYECKUM), pUDOPMUHT, MHUPOIU3.
[IponykTel mepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIUIICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXY Pa3IMYHBIMU KJIACCAMH YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJIOr€HIPOU3BOJHBIX YIIIEBOJIOPONOB. Peakuuu
3aMelIeHUs TajoreHa Ha TUJIPOKCOTPYNIY, HUTPOTPYIIY, IHAHOTPYMIY,
aMmuHorpymnmy. JleiicTBue Ha TrajloreHnpoOU3BOAHBIE BOJHOTO U CIUPTOBOIO
pacTBopa MIENoyu. B3amMopeicTBue QUTrajoreHajJkaHOB C MAarHUEM M IIUMHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCIMHEHMUAX. Hcnonw3oBanue
TaJIOTCHIPOM3BOHBIX YIIEBOJAOPOIOB B OBITY, TEXHUKE U TPH CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUs BEIIECTB M HX MPEBpallCHUN:
n3ydeHue (U3NYECKUX CBOWCTB YIIJIEBOJIOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJaccoB (oOeciiBeurBaHWE OpPOMHOW WIIU
WOJHOW BOJIbI, pacTBOpa IMEpPMaHraHaTa Kajus, B3aUMOJCHCTBHUE alleTUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepeOpa(l)), kadecTBeHHOe OOHapyX)eHHE
yriiepo/ia ¥ BOAOPO/a B OpraHUUECKUX BEIIECTBAX, MOJYUCHHUE THIICHA U U3YUEHUE
€ro CBOMCTB, 03HakoMJieHHE C KoJulekuusMu «HedTb» u «Yromiby, ¢ odpasuamu
IJIaCTMACC, Kay4YyKOB W PE3MHBI, MOJECIMPOBAHUE MOJIEKYJ YIJIEBOJAOPOAOB H
raJIOreHIPON3BOIHBIX YTIIEBOOPOIOB.

Kucioponconepxaimue opranudeckKue coeJHHEHH.

[IpenenbHbie OmHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJl (Ha MpuMepe
METaHoOJla M JTaHona). ['omoyoruueckuii psa, obmias QopMmyna, HU30MEpHs,
HOMEHKJaTypa W kinaccudukanus. Dusmdeckue CBOWCTBA  MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoaHbIE CBSI3UM MEXIYy MOJEKYJaMH CIUPTOB.
XHUMUYECKUE CBOWCTBA: pEaKIMW 3aMEIIeHUs, Jeruaparaluu, OKHUCICHUS,
B3aUMOJICHCTBUE C  OPraHMYECKUMH UM  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuns Ha OJTHOATOMHBIE COUPTHI. [[€MCTBHE 3TaHOA U METAHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MONY4YEeHUS M MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢dupnl, HOMEHKIATYpa U H3oMepusi. OcCOOCHHOCTH (PU3UUECKUX H
XUMUYECKUX CBOMCTB.

MHOroatoMHbi€ CHOUPTHI — OSTUJIEHIVIMKONb W ThulepuH. Dusnueckue u
XUMUYECKHE CBOMCTBA: PEAKIIUU 3aMEIIEHUSI, B3aUMOJICHCTBUE C OPraHUYECKUMU U
HEOPraHUYECKUMH KHUCIIOTaMU, KAUECTBEHHAs pEaKIs HA MHOIOATOMHBIE CITHPTHI.
[IpencraBieHne 0 MeXaHU3Me peakiuii HyKJIeoPpuIbLHOTO 3amenienus. /lelictBue Ha
opranu3M uenoBeka. CriocoObl MOJIy4eHHs ¥ MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpo€HHME MOJIEKYJbI, B3aMMHOE BIHMSHUE THUIPOKCOIPYIIBI U
OeH301pHOTO simpa. duszndeckue cBoicTBa (peHosia. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB (peHona. KauectBeHHBbIe peakuuu Ha ¢eHosl. TOKCHMYHOCTH (eHona.
CrniocoObl monmyueHus u npuMmenenue penona. GenondopmaibaeruiHas CMoa.

KapOoHMWIIbHBIE COETMHEHUSI — ATTbJETHIBl U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dopMyna, uzomepuss U HOMEHKIarypa. DuU3WyYECKHe CBOICTBA albIETHIIOB H
KETOHOB. XMMHUYECKHE CBOKWCTBA aJIbJIETU/IOB U KETOHOB: PEAKLIUU ITPUCOEAUHEHUS.
Oxucrnenue anbJeru/ioB, KAue€CTBEHHBIC peakiuuu Ha anbAeruabl. CrocoOsl
NOJIyYEHUS U IPUMEHEHNE ATIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeAebHbIe KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust u HoMeHkatypa. dusnueckue cBorcTBa
OJTHOOCHOBHBIX MPEJCIbHBIX KapOOHOBBIX KHCIOT. BomopomHbie cBS3U MEXIy
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus STepuUKalUU, PEaKIUUd C Y4acTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHSTHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMpPEAETbHBIX M apOMaTHUECKUX KapOOHOBBIX KHCIIOT,
JTUKAPOOHOBBIX KHUCIOT, THJIPOKCUKApOOHOBBIX KHUCIOT. [IpeacTaBuTeny BBICIIUX
KapOOHOBBIX KHCJIOT: CTE€APUHOBAs, NAJIbMUTHUHOBAS, OJCUHOBAS, .JUHOJIE8As,
NUHONeH08as KUCA0Thl. CrocOOBI MONTYYEHUSI U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxuble 2>¢upsl. ['omonoruueckuit psia, oOmias Gopmyna, U30Mepus H
HOMEHKJIaTypa. DPU3NUECKHE U XMMHUYECKUE CBOWCTBA: TUAPOIU3 B KHUCIOW H
HIEJIOYHOU CpEeJIE.

Kupswi. Ctpoenue, puznueckue U XUMHUYECKHUE CBOWCTBA KUPOB: TUIPOJIH3 B
KHUCIION U 1ienovyHon cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPIKAIIUX OCTATKU
HEMpPEAEIbHBIX KUPHBIX KUCTOT. JKUpPbI B IPUPOJIE.

MpI1a KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHUE.

OO6mras xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcupuoo3a. dusnyeckrue CBOMCTBA M HaxOXAeHUE B mpupoje. DoTOCHUHTES.
XHAMHUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMKU C Y4aCTUEM CHUPTOBBIX U AJIbIECTUIHON
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAQUYCHUE B KU3ZHEACATENBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MaJIbTO3a U
nakTo3a. BoccranaBimBaromye 1 HEBOCCTAHABIMBAOIIME AHcaxapubl. 1 uaponus
nucaxapunoB. Haxoxzaenue B npupoje u npuMmeHeHue. [lonucaxapuapl: kpaxman,
IVIMKOTEH M 1eiuntoyio3a. CTpoeHrne MakpoMOJNEKYJd KpaxMasa, TJIMKOreHa H
HeJUI0103bl.  DU3MYECKue CBOMCTBA Kpaxmajga M UEJUI0JIO3bl. XUMHYECKUE
CBOMCTBA Kpaxmayia: TMAPOJIU3, KA4eCTBEHHAs PEaKUHs C HMOJOM. XUMHUYECKHE
CBOMCTBa LIEJUIIOJIO3bL: TUIPOJIN3, MonydeHue 3¢pupoB 1emnono3bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METOAbl HW3Y4YEHHUs BEIIECTB M WX MPEBpAIICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3AUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHWE STUJIOBOTO CIHPTA B aJIbJIETU]I HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), KAUYECTBEHHBIC PEAKIMH Ha albJETUbl (C THUIPOKCHUIOM
muammuncepeopa(l) u ruapoxcugom meau(ll)), peakius riumepruHa ¢ THIPOKCHAOM
memu(ll), xumuueckne cBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE
pacTBOpa TI0K03bI ¢ TuApokcuaoM Meau(ll), B3aumoneiicTBue kpaxmania ¢ HOIO0M,
pEIIeHre OKCIEPUMEHTAIBHBIX 3a7a4 1o TemaMm «ChoupTel U (PEHOIBDY,
«Kap6oHoBbie KUCIOTHI. COXKHBIE I(UPBI».

A3o0Tcoep:Kanue OpraHudecKue coeJnHeHu.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIC amMmMuaka. Kmaccudukanys aMuHOB:
anudariyeckue M apoMaTUYECKHe;, IEePBUYHBIE, BTOPUYHBIE U TPETUUYHBIE.
Ctpoenne monekyn, obmas (Gopmysa, U30MepHs, HOMEHKIATypa U (PU3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anuaTUYECKUX aMHHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Comnu anKuIaMMOHUA.

AHWIVMH — IPEJCTABUTENIb aMUHOB apPOMATHYECKOTO psAsia. CTpoeHrEe aHUIINHA.
B3aumHoe BiusHME Tpynn aroMoB B Mojekyiae aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHuiuHa. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
MOJIyYeHUsT W TpUMEHeHHe anudaTuyeckux amMuHoB. [lonmydeHue aHuimuHa wu3
HUTPOOEH30JIA.

AmuHokucioTel. Homenkinarypa u uzomepusi. OTAenbHbIe IPEACTABUTENN O
AMUHOKHUCJIOT:  TJIMIMH, ajaHuH. Ou3udeckue CBOWCTBA  aMUHOKHUCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHEHUM, peakuus MOJUKOHJEHCAlMU, O0Opa30BaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 MENTUIOB.

benku kak mnpuponaHble moiumepbl. llepBuuHas, BTOpUYHAsT U TPETUYHAA
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THAPOJIH3, JACHATYypalus,
KaueCTBCHHbIE PEaKIIMK Ha OCIKH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YyYEHHUSI BEIIECTB M HMX MPEBPALLICHUMN:
pacTBOpeHuEe OENTKOB B BOE, JCHATypalus OCJKOB IMPU HArpeBaHUM, IIBETHHIC
peakiuu Ha O€JKH, pelIeHHWe OKCIEePUMEHTAIbHBIX 3ajlad MO0 TeMaM
«A30TCcoaepKalle OPraHUIECKHE COETUHEHU» U «Pacro3HaBaHUE OPraHMYeCKUX
COCTMHEHUI.

BricokoMoJIeKy/ISIDHBIE COeIMHEHUS .

OCHOBHBIE TIOHSITUSI XMMHUU BBICOKOMOJIEKYJSIPHBIX COCTMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3ALINM, CPEIHSS MOJICKYspHast



Macca. OCHOBHBIE METOIBI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUNW —
NOJIMMEPHU3ALINS Y TTOJIMKOHAEHCAIIUS.

[Tonmumepnsie matepuansl. [lmactMacchl  (MOAMATUIICH, MOJMIPOIUTIEH,
MOJIMBUHWIXJIOPU, TIOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DJ1acTOMEpHI: HaTypaJIbHBIN Kay4dyK, CUHTETUYECKHUE Kay4yKu
(OyTamreHOBbIN, XJIOPOMPEHOBBIN, U30ITPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bonokna: HarypasibHble (XJIOMOK, MIEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeIUaTbHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAIINE TTOIMMEPBI, OMOpa3iaraeMbIe TIOJTHUMEPHI).

OKCIEpUMEHTAIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
KaydyKoB, pEIICHUE HSKCICPUMEHTAIbHBIX 3adady 1o Teme «Pacro3HaBaHue
IJIACTMACC U BOJIOKOH».

Pacuérnsle 3amaun.

Haxoxnenne MomekyasipHoH ¢GOpPMYINbI OpPraHUYECKOro COEIUHEHUS TI0
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €F0 COCTAB, HAXO0KICHUE MOJIEK YIS PHOM
(bOopMYyJIbI OPraHUUECKOT O COSIMHEHUS 0 Macce (00bEMY) MPOTYKTOB CrOpaHUs, MO
KOJIMYECTBY BelecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIMU H/UIM HCXOIHBIX
BEIIECTB, YCTAaHOBJIIEHUE CTPYKTYpHOU (POpPMYIIbI OpPraHMyecKoro BeLIECTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, ONpPEACIICHUE JTOIH
BBIX0JIa TPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHbIe CBA3U.

Peanuzanus MeXIpeAMETHBIX CBSI3€UM MPU U3YYEHUH OPTAaHUYECKOM XUMHU B
10 xnacce OCYIIECTBISIETCS 4YEpe3 HUCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK U TOHSTUH, MPUHATHBIX B OTAEIBHBIX MpeAMETax
€CTECTBEHHO-HAYYHOIO LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYUYHBIN (paKT, TUIIOTE3a,
TEOpHsI, 3aKOH, aHallu3, CHUHTE3, KJacCH(HKaAIus, HaOIIOJCHUE, W3MEpEHUE,
AKCIEPUMEHT, MOJENb, MOJCIIUPOBAHUE.

®dusuka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUYECKUM YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (DU3UYECKUE BEIMYUHBI, C€IUHMIIBI W3MEPEHHUS, CKOPOCTb, DHEPrus,
Macca.

buonorusi: kneTka, oOpraHusM, S3KOCHUCTeMa, Ouocdepa, MeTadboIu3M,
HACJIEICTBEHHOCTh, ABTOTPO(MHBIA M TeTepOoTPO(HBIA TUI MUTaHUSA, OpOXKEHUE,
dboTocUHTE3, JbIXaHWE, OENKH, YIJIEBOAbI, >XUPbI, HYKICUHOBBIC KHUCIIOTHI,
(bepMeHTHI.



Feorpa(bnﬂ: ITOJIC3HBIC NCKOIIaCMBIC, TOIIJIIMBO.
Texnonorus: IMHUIICBBIC IIPOAYKTBI, OCHOBBI PAlHMOHAJIBHOI'O IIMTAHHUA,
MOOHIME CpeACTBa, MAaTCPpHAJIbl N3 UCKYCCTBCHHBIX U CHHTCTHYCCKHNX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX siiep. XUMUYECKU snemeHT. M3otonbl. CTpoeHue
AJICKTPOHHBIX O00JI0YEK aTOMOB, KBAHTOBBIC YMCJIA. DHEPreTUYECKUE YPOBHH U
noaypoBHH. AToOMHBIE opOuTanu. Knaccudukamuss XuMHIeCKUX dJIEMEHTOB (S-, -,
d-, f-o;mementsl). PacmpeneneHue 93JIEKTPOHOB 1O ATOMHBIM — OpOMTAISIM.
DNeKTpOHHbIE KOH(PUTYpAllMd aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOrO MEPUOOB
B OCHOBHOM W BO30YKIEHHOM COCTOSIHHUH, SJICKTPOHHBIE KOH(QUTYpAIlMd HOHOB.
DIIEKTPOOTPUIIATENBHOCTb.

Ilepnonnuecknii 3axkoH U Ilepuonnueckas cucreMa XMMHAYECKUX JJIEMEHTOB
J.. MenneneeBa. CBsi3b nepuoguueckoro 3akoHa u llepuognyueckoil cUCTEMBbI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
MPOCTHIX U CIOKHBIX BELIECTB MO TPYIIIaM U epUojaM. 3HaYE€HHUE NEPUOUYECK OO
3akoHa /.M. Menneneena.

XuUMHUecKass CBsI3b. BuIbl XHMHMUYECKOM CBSI3U: KOBaJCHTHAasl, HOHHasi,
MeTajutndeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBsSI3M: OOMEHHBIN U
JTIOHOPHO-AKLIENTOPHBIN. DHEPrus U JJuHA CBA3U. [[0MIpHOCTH, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW cBsi3U. KparHele cBs3u. BonoponHas CBs3b.
MexMOIEKYIApHBIE B3aUMOICUCTBUS.

BajleHTHOCTh W BaJ€HTHBIE BO3MOXKHOCTH aToMOB. CBSI3b SJIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUM
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBieHre 0 KOMIUIEKCHBIX coenHEeHnsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCAMHEHUH.
[loHsATHE O KOOPAMHAITMOHHON XHUMUMU.

BemectBa  MOJIEKYJISIpHOTO UM HEMOJIEKYJSIDHOIO  CTpPOEHHUs.  Tumbl
KPUCTALTUYECKUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonstue o nucnepcHbix cucremax. MctuHHble pacTBOphI. lIpeacraBinenue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIIGHTPAIMM PACTBOPOB:
MaccoBasi 10JIs1 BEUIECTBA B PaCTBOpE, MOJISIpHAsE KOHUEHTpausa. HacellenHsie u
HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucramuoruaparsl.

Krnaccudukarus 1 HOMEHKIaTypa HEOPTraHMYECKUX BEIIECTB. TpUBUATBHBIC
Ha3BaHUS OTJECIbHBIX MPECTABUTENIEH HEOPIraHUUYECKUX BEIIECTB.



Krnaccudukarmss XuMU4eCcKUX peakiuii B HEOPraHUYECKOM M OpraHuyYecKon
XUMUH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U IPEBPALLICHHS
SHEPIruM IMPU XUMUYECKUX peakiusix. TeraoBbie 3PHEeKThl XUMUYECKUX PEaKIUH.
TepMoXUMHUYECKHE YPAaBHEHHS.

CKOpOCTh XMMHUYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omorenHsble U rereporeHHble peakunu. Karanus u katann3aTropsl.

OOparuMble 1 HEOOpaTUMbIE peakluu. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOTO paBHOBecHs. DaKTOphl, BIUSIONIME HA IOJOKCHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPa, AABICHUE U KOHLEHTPALMH BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunuun Jle [larense.

Onextponutudeckas aucconuanus. CuibHbIE W clIa0ble  3JICKTPOJIUTHI.
Crenenp nuccouuanuu. Cpena BOJHBIX pPAacCTBOPOB: KHUCIOTHAs, HEUTpalbHas,
mienovyHas. Bomopoausiii mokaszarens (PH) pactBopa. I'mnponus coneit. Peakiuu
HMOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakunu.  CTEneHb  OKUCIICHUS.
OkucnuTenb W BOCCTAaHOBUTENb. [lpolecchl OKHUCIEHHSI W BOCCTAHOBJICHUSI.
Baxnelime OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
pasnoKeHue TMEepoKCHAAa BOAOPOJAa B NPUCYTCTBUM KaTaau3aropa, MOMIEIH
KPUCTAJUTMYECKUX PEHIETOK, TPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OMpeIeTICHHE
Cpenbl pacTBOPOB C IMOMOUIBIO WHIWKATOPOB, HU3YUYECHHUE BIMSHUA Pa3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIWH U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

Heopranuveckasi xuMusi.

[Tonoxenune HemeTamwioB B [lepuonnueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI MX aTOMOB. Du3nueckue CBOWCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMEpE KUcaopoaa, cepsl, hochopa u
yrieposia).

Bonopon. Ilomyuenue, ¢usznyueckne M XUMHUYECKHE CBOWCTBA: PEAKIMH C
METaJUIaMU U HEMETAJUIAMH, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. [ apuasl. TommMBHbIE
3JIEMEHTHI.

l"anorensl. HaxoxaeHue B mpupojie, CrocoObl MOMydeHUs, GU3UYECKUE U
XUMHUYECKUE CBOWMCTBA. [ aoreHoBoaopoasl. BaxkHelne KUCIOpOACOAEpKaIe
COeIMHEHHUs ranoreHoB. JlabopaTopHble M MPOMBIILIEHHBIE CIOCOOBI MOJYy4EHHUS
rajoreHoB. [IpuMeHeHne rajloreHoB U UX COEAUHECHUN.

Kucnopon, o3oH. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TMOJIY4YCHUS
kuciopoya. duznueckne U XMMUUYECKHE CBOMCTBA U MPUMEHEHHE KHUCJIOpoJa U
030Ha. OKCH/IbI U IEPOKCHIBI.



Cepa. Haxoxpaenwe B mpupoze, CIOCOObI TONydeHHUs, (QU3NYECKUEe U
xumuueckue cpoiictBa. CepoBogopon, cyiabdunpl. Oxcun cepwi(1V), oxcun
cepbl(V1). CepHucras u cepHas KUCIOTHI U UX cOIu. OCOOCHHOCTHU CBOMCTB CEPHOM
KHUCIOTHI. [IpuMeHeHne cepbl U €€ COeTMHEHU.

A3zor. HaxoxaeHue B mNpupoie, CrnocoObl MOMy4eHHs, (U3HYECKHE U
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcUbl a30Ta. A30THUCTast M a30THAas
KHCIIOTHI U UX con. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHne a3zora
U €r0 COeIMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxnenue B mpuponie, CrnocoObl MONMy4deHHs, (HU3HUECKUE U
xumuueckue cBorictBa. Dochuast u dochun. Oxcunbl docdopa, dochopHas
kucinora u e€ comu. I[lpumenenue docdopa u ero coemuaeHuii. dochopHbie
yI00peHus.

VYrnepon, HaxoxkaeHWe B Opupoje. AJUIOTPONHBIE  MOAU(UKAIUU.
Ouznyeckue M XUMHYECKHE CBOMCTBA TMPOCTHIX BEHIECTB, OOpPa30BAHHBIX
yraepogoM. Oxkcun yriuepona(ll), oxcun yranepoma(lV), yrompHast kucinora u eé
colH. AKTHUBUPOBAHHBIA yroib, aacopOius. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IprMeHeHre MPOCTHIX BEIIECTB, OOPA30BaHHBIX YIJIEPOIAOM, U €r0
COCIMHECHUM.

Kpemunii. Haxoxaenue B npupoje, cnocoObl MOTydyeHUs, (U3NYECKHE H
xumudeckue cBorctBa. Okcua kpemuusa(lV), kpeMHUeBas KUCIIOTa, CUJIUKATHI
[IpuMenenne KpeMHus U ero coeqnHeHUM. CTEKII0, €ro MOJlydeHHUE, BUIBI CTEKIIA.

ITonoxxenne MeraiuioB B Ileproanueckon cucteMe XUMHUUYECKUX BJIEMEHTOB.
OCoOCHHOCTH CTPOCHHUS DSJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmme
dbuznyeckre CBOMCTBA MeETaUIOB. [IpuMeHeHHE METa/yioB B OBITY W TEXHUKE.
CruaBbl METALIIOB.

DNEeKTPOXUMHUUYECKUI  psifl  HampsbkeHuid  MertamwioB.  OOmme  crnocoObl
MOJTYyYEHUS METaJUIOB: TUAPOMETAILTYPrusl, MUPOMETALTYPTHS,
anekTpomeramuryprus. [loHsitue o koppo3mu MeTawioB. CrmocoObl 3amuThl OT
KOPpPO3HH.

OO6mas xapakrepuctuka metamwioB |A-rpynnsl [lepuognyeckoil cucTeMbl
XUMUYECKUX dJIeMeHTOB. Hatpuil u kanuii: nonydeHue, pu3nyeckue U XUMUYECKre
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

Oo6mas xapakrepuctuka metamuioB |IA-rpynmner I[leprogudyeckoit cucTteMbl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblUii: ToJdy4deHue, (Qusndyeckue
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE TMPOCTHIX BEHIECTB U UX COCAUHEHUH.
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

ATIOMHUHMI: oTydYeHue, (PU3NUYeCKue U XMMUYECKUE CBOWCTBA, IPUMEHEHHE
MPOCTOr0 BEIIeCTBA U €ro coeauHeHui. AMQOTEpHBbIE CBOMCTBA OKCHIA H
TUAPOKCUAA ATFOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMHUHUSL.



OO6miasi xapakTepucThka MeTauioB 1o0ouHbIX moarpymnn  (b-rpymnm)
[leproanueckoi cUCTEMbl XUMHYECKUX JIEMEHTOB.

DU3NYECKNE U XUMUYECKUE CBOMCTBA XpOMa M €ro coequHeHnii. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u nuxpomarhl, UX
OKHCITUTEIbHbIE CBOMCTBA. [loyueHue u npuMeHeHue xpoma.

Pusnyeckue M XUMHYECKME CBOMCTBA MapraHia M €ro COEAUHECHUMU.
Baxneitmue coenunenuss wMapranma(ll), wmapranma(lV), wapranna(VI) wu
mapranua(Vll). Ilepmanranar kanusi, ero OKUCIUTEIbHbIE CBOWCTBA.

dusnyeckrue U XUMHUYECKHUE CBOMCTBA JKejle3a M ero coeauHeHnil. OKCHIbI,
rugapokcuanl u coiu xenesa(ll) u sxeneza(lll). [Tonyuenune u npumeHeHue xenesa u
€ro CIUIaBOB.

DuU3NYECKNE U XUMHYECKUE CBOMCTBA MEAU U €€ coenuHeHul. [lonyuenue u
IIPUMEHEHHUE MEAU U €€ COEIUHEHUM.

[{uak: momydeHue, (QU3NYECKHE M XUMUYECKHE CBOWCTBA. AMQOTEpPHBIC
CBOMCTBA OKCHJIa M TUIPOKCH/IA IIUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMenenune
IMHKA U €T0 COCANHCHUM.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3ydeHHe oOpa3IoB HEMETaUIOB, ropeHue cepbl, (ocdopa, xkeneza, MarHus B
KUCJIOpOJIe, H3Yy4YeHUE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAJUIOB C BOAOW (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKEJe3a C pacTBOpaMU KHUCIOT U
HIeJI04Yel, KaYeCTBEHHBIE PEaKIIMM Ha HEOPraHMYECKUE aHWOHBI, KATUOH BOJOPOAA
U KaTHOHBI METAJUIOB, B3aMMOJICHCTBHE THUIPOKCUIOB aTIOMUHUS M IMHKA C
pacTBOpaMHu KHUCIIOT U IIEJIOYEH, perieHrue dKCIePUMEHTAIBHBIX 3a/ad M0 TeMaM
«Tanorens», «Cepa u e€ coeguHeHUs», «A30T U GHochop U UX COCAUHEHUS»,
«Mertasbl TJIaBHBIX TOATPYNIY, «MeTamibl TOOOYHBIX MOATPYIID).

XuUMHUS U KU3Hb.

Ponp xumuu B obecriedeHny yCTOMYMBOrO pa3BUTHUs dyenoBeuecTna. [lonsaTue
0 HAYYHBIX METOJIaX MMO3HAHUS U METOJOJIOTMU HAy4YHOr 0 uccienoBanus. Hayunsie
MIPUHITUIIBEI OPTaHU3AIMH XUMHAYECKOT0 TTPOM3BOoIcTBA. [[pOMBINIIICHHBIE CITOCOOBI
MOJIy4EeHUS] BaXKHEUIIMX BellecTB (Ha MpuUMepe MPOU3BOACTBA aMMHaKa, CEPHOMN
KHUCJIOThI, MeTaHoJa). [IpoMbIluieHHbIE CTTOCOOBI TTOTYYEHUSI METAJIJIOB U CILIABOB.
XUMUYECKOE 3arpsi3sHEHNE OKPYKAIOIIEeH Cpeibl U ero nociaeAcTBus. Poiabs xumuu B
00eCIeYeHUU IHEPreTUIECKON 0€30I1acHOCTH.

XuMusi HW  300poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
UCII0JIb30BAHMS JIEKAPCTBEHHBIX MpeEnapaToB. Pojab XuMun B pa3BUTUU MEIULIUHBI.

XuUMUs THIIA: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBKU. Pojib xumMuu B
oO0ecrneyeHNH ITHIIEBON 0€30IMaCHOCTH.



Kocmernueckue u mnapdromepHbie cpeactBa. beiToBas xumus. [lpasuia
0€30MMacHOr0 UCIOIb30BaHMS MPEnapaToB OBITOBOM XUMHUH B TTIOBCETHEBHOM KU3HHU.

XuUMHUS B CTPOUTEIHCTBE: BAKHEUIIINE CTPOUTENIbHBIE MaTepuayibl (IIEMEHT,
OCTOH).

XuMus B CEJIbCKOM X03siicTBe. OpraHMvecKue U MUHEpalbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuaibl, KpPaCKH, CTEKIIO, KEpaMHKa.
Marepuansl 11 3JIeKTpOHUKUA. HanoTexHonorum.

Pacuérnrble 3agaun.

Pacuérei: mMacchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIWYECTBY
BEIIECTBA, MAcCe UJIM O0BEMY OJJHOTO U3 YHACTBYIOLIUX B PEAKIIMHU BEIIECTB, MACCHI
(06bEMa, KoIMUYecTBa BEIIECTBA) MPOYKTOB PEAKIIMH, €CII OJHO U3 BEIIECTB UMEET
nmpuMecu, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIH, €CIIU OJIHO
M3 BCIIECTB JAHO B BHJE pPacTBoOpa C ONPEACIEHHOM MACCOBOM JIOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM J0JIA M MOJISIPHOW KOHIIEHTPALMH BEIIECTBA B
pacTBOpE, N0JM BBIXOIa MPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbI€ CBSI3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOpraHnyecko xumuu B 11 Kiacce ocylecTBIsieTCs Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYUHBIX MOHSATUM, TaK U MOHSITHUH, IPUHATHIX B OTACIBbHBIX
IIpeaMeTax €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO0uue ecTeCTBEHHO-HAYUHbIEC MMOHATHS: SIBJIEHUE, HAY4YHbIM (DAKT, TUMIOTE3a,
TEOpHsl, 3aKOH, aHAJM3, CHHTE3, KjacCU(pUKAIUs, TEePUOJUIHOCTb, HAOIIOJACHUE,
U3MEPEHHE, IKCIEPUMEHT, MOJIEIb, MOJICIINPOBAHUE.

dusuKa: MaTepusi, MUKPOMHUP, MAKPOMUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
VIOH, U30TOIIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb, BEIIECTBO,
TENO0, O0BEM, arperaTHoe COCTOSIHME BEIIECTBA, HACANbHBbIA Ta3, (U3HUYEeCKUe
BEJINYMHBI, €AUHULBI U3MEPEHUSA, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kinerka, opraHusm, SKocucTeMa, onocdepa, MeTaboIu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPbI, YrIeBOJbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U MTOTOK YHEPTUU B SKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAeMbI€, TOILIUBO,
PECYPCHL.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METALTYPIUsl, CTPOUTEIbHBIE
MaTepUalbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, NMUILEBAs IPOMBIIIJICHHOCTb,
dbapmarieBTUEeCKast MPOMBIIIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX
[IPENapaToB, MPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTE€pUAJIOB, AJIEKTPOHHAs
MIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA VI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcCTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS NpeAMeTa «XUMHS» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHUsI BBIICICHBI CICIYIOIIME COCTaBIISIIONIME: OCO3HAHUE
OOYJarOMIMMUCS POCCUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOONPEICICHUIO; HATMYUEe MOTUBALIMU K
OOYy4EHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaromuxcsi PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE MPaBWJIAMU M HOPMAaMH TOBEACHUS; HAJIMYUE
MPaBOCO3HAHMUS, SKOJIOTMUECKON KYIbTYpPhl, CIOCOOHOCTh CTABUTh 1[E€JIU U CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3y/IbTaTbl OCBOCHHUS MpeaMETa «XHUMHS»  OTPakKaroT
c(hOpMUPOBAaHHOCTh OIbITA [MO3HABATEILHOM U MPAKTUYECKOW JESATEIbHOCTH
00y4Jaromuxcs B MPOIIECCe peaan3aun 00pa3oBaTelIbHON AESITEIHLHOCTH.

JIMYHOCTHBIE PE3YyNAbTATBl OCBOCHUSI MpPEAMETa «XUMHUS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOM U MPAKTUYECKON JeATEeIbHOCTH
oOydJarmuxcs B MPOIECCe pean3alid 00pa3oBaTeIbHON NIEATEIbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKECHUS K 3aKOHY U MPABOIMOPSAIKY;

MPEACTABJIEHNUS] O COLMAJIbHBIX HOPMAax W MPABUIAX MEXKIMYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JIEATETLHOCTH IIPH CO3AaHUHN YIEOHBIX
IPOEKTOB, PEIICHUN YUYEOHBIX U MMO3HABATENbHBIX 33/1a4, BHITTOJIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

LIECHHOCTHOI'O OTHOUIEHHWS K MCTOPUYECKOMY H HAYYHOMY HAaCJIECIUIO
OTECUYECCTBEHHON XMMUU;

YBOXEHUSI K TPOILIECCY TBOpPUECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO
IPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAOMIOJCHUHN, KPOMOTJIIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
IIOCTOSTHHOT'O TPyJa YUYEHBIX U IPAKTUKOB;

MHTEpPECa U TO3HABATEIbHBIX MOTUBOB B TTOJIYYE€HUHU U MOCIICTYIOIIEM aHATN3E
uH(OpMaILUK O MEPEOBBIX TOCTUKEHUSIX COBPEMEHHOM OT€YEeCTBEHHON XUMUH;



3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBI3AHHBIC C XMMUUYECKUMU SIBJICHUSMH,
U MPUHUMAaTh OCO3HAHHBIC PEUICHUS, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IMOBEICHHE M IMOCTYNKH CBOMX TOBApHIIECH C
MO3ULIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEICTBUIMA
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 3J0pOoBOr0 M 0Oe30macHOro oOpasza >KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (M3HYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

COOJIIOJICHUST TIpaBUJl OE€30I1acHOr0 OOpalleHuss C BEIIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOU JEATEIBHOCTH;

MMOHUMAaHMS IIEHHOCTH TIPaBW HWHJMBUIYAJIbHOTO U  KOJJIEKTUBHOTO
0€30MMacHOT0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOIINX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TOCIEACTBUM M HEMPUSATUS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUSI);

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKOM
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM M  JAPYrUX BUOAX
NEeATEbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTUE€ B PEIICHUUM NPAKTUUECKUX 3a7ad
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

HWHTEpeca K MPAaKTUIECKOMY M3YYEHHUIO MPOQPECCUil pa3iMiHOTO Poja, B TOM
YHCJIe HA OCHOBE MTPUMEHEHHUS IPEIMETHBIX 3HAHUW 0 XUMUU;

YBaXXEHUSI K TPYAY, JIOJSM TPpyAa U pe3ysibTaTaM TPYJOBOU JIEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBUAYAILHONH TPAaCKTOPUU
oOpaszoBaHus, Oyayiied mpodeccur W peaau3aliyd COOCTBEHHBIX JKHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHU, HUHTEPECOB U
noTpeOHOCTEel 00I1IeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

AKOJIOTUYECKHU 11€JIeCO00pa3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3eMIIE;

MOHUMAHUSL TJIO0AJIBHOTO XapakTepa HKOJOTMUECKUX MPOoOsIeM, BIMSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE TPUPOJHON U COLIUATBHOM CPENbL;

OCO3HAHUSI HEOOXOJMMOCTU HCIOJB30BAHUS JOCTHKEHUM XUMHUHU JJIs
pEeIIeHUs BOMPOCOB PAIMOHAILHOIO MPUPOIO0IOIB30BaHNUS;



AKTUBHOI'O HENPUATUS  JEHWCTBHM, NPHHOCALIMX BpEN  OKpYXKarollen
OPUPOJHON Cpele, YMEHHUsl MPOrHO3MPOBaTh HEOJIArOMpUSATHBIE 3KOJIOIMUECKUE
MOCJIEJCTBUS MPEANPUHIUMAEMBIX ACHCTBUN U MIPEIOTBPALLATD UX;

HaJIM4YMsl PaA3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKON KYJIbTYpHI,
OIBITA NEATEIbHOCTU DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
OpaKkTUKE, CHOCOOHOCTM UM YMEHHUS aKTHBHO TPOTUBOCTOATH UACOJIOTUU
xemo(oouu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIErO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
Y OOIIECTBEHHOM MPAKTUKU;

NOHUMAHUA CHeUM(UKH XUMUU KakK HayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MPEICTaBIEHNU 00 OKPYKAIOIIEM MHpE KaK O €IMHCTBE NPHUPOJbI U YEJIOBEKA, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOeXKJIEHHOCTM B  OCOOOM 3HAYMMOCTH XUMUHM JUISI COBPEMEHHOMU
MBUJIM3ALHAN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOM POJIM B CO3/1aHUH
HOBOW ©0a3pl MaTEpUAIbHOM KYJIbTYpbl, B pEUIEHUH IJIOOANBHBIX MpoOsieM
YCTOMYMBOI'O Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, YHEPIE€TUUYECKOM, NMUILEBOU U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIIEUTHOTO TPY/AA U KOJOTHYECKH KOM(DOPTHOM KMU3HU KaXKIO0T0 WeHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HMCIOJb30BaTh
noJyJaeMble 3HAHUS JJIs aHaJIM3a U OOBSICHEHHUS SBJICHUM OKPY’KalOLEro Mupa u
IPOUCXOASIINX B HEM U3MEHEHUMN, YMEHUS Je/1aTh 00OOCHOBAHHBIE 3aKIFOUEHMS Ha
OCHOBE HAaYYHBIX (PAKTOB U UMEIOIUXCA TaHHBIX C II€JIbI0 MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJB30BaTh XMMHYECKHE 3HAHUSA IS
petieHust IpodJieM B peaibHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, NCCIIEI0BATEILCKON JEATENbHOCTH;

FOTOBHOCTM W  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUM 10 XUMHUU B
COOTBETCTBUH C )KMU3HEHHBIMU MTOTPEOHOCTSIMH;

MHTEpeca K 0OCOOCHHOCTSIM TpyJa B pa3iMuHbIX chepax mpodeccuoHaIbHOM
NEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI



MeranpeIMeTHbIE PE3YNIbTATBl OCBOEHUS IPOrPaMMbI [0 XMMHH Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIIOYAIOT:

3HaYMMble  JUIE  (OPMHUPOBAHMS ~ MHUPOBO33PEHUS  OOy4YAIOIIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIEHAYYHbIE MOHATHS, OTpaKarolne
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CIHEUU(PUKY METOJOB IO3HAHMS,
UCMOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBICHUE,
npoliecc, cucTtemMa, HaydHbld (hakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpusl, UCCIEeI0BaHNE, HAOMIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,
PEryISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIInuXCs;

CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbIE Y4eOHBIE
JIEMCTBHS B ITI03HABATEILHON U COLMAJILHOM ITPAKTHKE.

MeranpeIMeTHbIE pe3yibTaThl OTPaKAKOT OBJAJACHUE YHUBEPCAIbHBIMU
y4€OHBIMM  [IO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMH U  PETYJIATHBHBIMHU
NEUCTBUSMH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) 6a30BbI€e JTOrHYeCKHe AeliCTBUSA:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh 1€ JeATCIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTaThl ICSITEILHOCTH C TTOCTABJICHHBIMHU IEJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIIJICHHUS:
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W yCTAaHABJIMBATH UX B3aUMOCBS3b,
WCITOJI30BaTh COOTBETCTBYIONIUE TIOHITHS JJIs1 OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHMS M KPUTEPUU I KJacCH(PHUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh TNPUYMHHO-CJIECACTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
aQHAJIOTHH), BBISABISITH 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B PaccMaTPHUBACMbBIX
SIBJICHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUYCHHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YeMbI€ B XUMUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJIEITH, TPEOOPA30BBIBATH MOJICTbHBIE TPEJCTABICHUS — XUMUUECKUN
3HAK (CHMBOII) JIEMEHTA, XUMUYecKas popmyiia, ypaBHEHHE XUMUUECKON PEaKIuu
— MPU PEIIeHWH Y4eOHBIX TO3HABATEIBHBIX W MPAKTUUECKUX 3a/1a4, MPUMEHSTbH



Ha3BaHHBIC MOJICJIbHBIC MPE/ICTABICHUS JJISl BBISABICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEHICCTB U XUMHUYECKUX PEAKIIH.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeHUCTBUS:

BJIQJIETh OCHOBAaMHU METOJIOB HAYYHOI'O IMO3HAHMS BEIIECTB U XUMHUYECKUX
peaKiui;

dbopMyIMpOBaTh LIETH U 33/1a4U UCCIICIOBAHNS, UCIIOIb30BATh TOCTABJICHHBIC
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BONPOCHI B KAayeCTBE WHCTPYMEHTA
TIO3HAHUS U OCHOBBI TSI (POPMHUPOBAHMS THUTIOTE3BI MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXKJIECHUN;

BJIAJIETh HABBIKAMH CAMOCTOSTEIHHOIO TUIAHUPOBAHHUS W TIPOBEICHUS
YY4EHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOMIOAATh 3a XOJO0M
MpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yabTar, (OopMyIHpOBaTh
0000111eHUS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHMUS,
COCTaBJIATb 0OOCHOBAaHHBIN OTYET O MPOJETaHHON padboTe;

npuoOpeTaTb OMBIT YYEHUYECKOM HCCIIEe0OBATEIbCKOM U MPOEKTHOU
JESITeNIbHOCTH, MPOSBISATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUIECKUX 3a/1a4, TPUMEHEHHUIO Pa3InYHBIX METO/IOB
HO3HAHMUSL.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX HHPoOpMauu (HAYy4HO-
NOMYJISIpHAsl JIUTEeparypa XWMHUYECKOTO COJEp)KaHUsS, CIpPaBOYHBIC IOCOOUS,
pecypcel MlHTepHETa), aHanM3upoBaTh WH(OPMAIUIO PA3IMYHBIX BUAOB U (HOpM
IPE/ICTaBIICHNUS, KPUTHUYIECKU OLICHUBATh e JOCTOBEPHOCTD u
HETMPOTUBOPEUNBOCTb;

(bopMyIMpOBaTh 3aMpPOChl U MPUMEHSITH PA3MYHBIE METOABI TIPH TOUCKE U
orbope uHbOpPMAIMHU, HEOOXOAUMOM JUISI BBIMOJHEHUS y4eOHBIX 3ajaad
OIPEACIIEHHOIO TUIIA,

npuoOOPEeTaTh OMBIT MCIHOIB30BaHMS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHN U PA3IMYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMYy  MpEACTaBICHUS
uHopMmanuu (cXeMbl, 'paQuKH, THarpaMMbl, TaOJIUIIbI, PUCYHKH U APYTHE);

MCTIOJIb30BaTh HAYUHBIH S3BIK B KAYECTBE CPEJICTBA IIPU PAOOTE C XUMUIECKON
uH(popMaIeil: NpUMEHATh MEXIpeIMETHbIE ((DU3MYECKUEe M MaTeMaTHYECKHUE)
3HAKM W CHUMBOJBI, (DOpMysbl, aOOpeBHATYphl, HOMEHKJIATYpPY; MHCIOIb30BAThH
3HAaKOBO-CHMBOJIMUECKHUE CPEJICTBA HATIISAHOCTH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:

3a71aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOI TEMBI B XOJI€ IUaJiora W/Hin
JTMCKYCCHUH, BBICKA3bIBATh UJIeH, (DOPMYIHPOBATH CBOU MPEIJIOKEHHS] THOCUTEIHHO
BBITTOJIHEHUS TIPETIOKEHHON 3a/1auu;



BBICTYIIATh C MPE3CHTAIMEH pPe3ybTaTOB II03HABATEIbHOU IEATEIbHOCTH,
TIOJIYYCHHBIX CAMOCTOSTEIBHO MM COBMECTHO CO CBEPCTHUKAMHU TIPH BBITTOJIHCHUH
XHMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKON padOThI IO MCCIIEOBAHUIO CBOWCTB
M3Yy4acMbIX BCIIECTB, peain3allii y4eOHOro MPoeKTa, ¥ (POPMYIUPOBATH BBIBOIBI
0 pe3y/bTaraM IMPOBEAEHHBIX HMCCICIOBAHUN MYyTEM COIIACOBAHUS IMO3UIUN B
X0J1e 00CyKIeHUsI 1 00MEHAa MHCHHSIMH.

PeryasiTuBHbIC YHUBepcaibHbIe y4eOHbIC 1eHCTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYHIECTBIIATH CBOK IO3HABATEJIHHYIO
NEeATEeNIbHOCTh, Ompenessisi €€ Ueld W 3aJauyd, KOHTPOJMPOBATH M IO MEpE
HEOOXOAMMOCTH KOPPEKTUPOBATh IMpejjlaraéMblii  aiITOPUTM  JCHCTBUM MpHU
BBITIOJTHEHUW YYE€OHBIX H MCCIICOBAaTEIbCKUX 3a/ad, BHIOMpaTh Hambosee
3 (PeKTUBHBIN CIMOCO0 WX pemieHHs ¢ Y4ETOM TIONYyYCHHS HOBBIX 3HAHUH O
BEIECTBAX M XMMUUYECKUX PEAKIIUIX; OCYIIECTBIISITE CAMOKOHTPOJIb JICSITEIBHOCTH
Ha OCHOBE CaMOaHaJin3a U CAMOOLICHKH.

MNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pe3ybTaThl OCBOCHUS MPOTPaMMBbl IO XUMUM Ha YTIyOJIEHHOM
YPOBHE Ha YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIOYAIOT CICITUDUUECKUE TS
y4eOHOro npeameTa « XuMus» HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEWCTBUIMA TIO
OCBOCHUI0, UHTEPIPETAUN U MPEOOPA30BaHUIO 3HAHUH, BUJBI ESITEIBHOCTH IO
MOJIYUCHUIO HOBOTO 3HAHHMS W TNPUMEHEHHMIO 3HAHWM B Pa3IMYHBIX Y4E€OHBIX
CUTYaIUsX, a TAKXKE B peabHbIX )KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C XUMHeil. B
nporpaMMe MO0 XUMHUHM NPEIMETHBIE pPE3YNbTaThl MPEACTABICHBI MO TOJaM
U3Y4YEHUS.

10 KJIACC

[IpenmeTHBIE pPE3yNbTATBl  OCBOCHMS Kypca «OpraHudeckas XUMHSA»
OTpaXXaroT:

C(pOPMUPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYECHUM OPraHUYECKOU
XHUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ POoJM B 0OECIIEYEHUH YCTOMYMBOIO
pPa3BUTHS YEIOBEUECTBA B PEIICHUU MPOOJIEM IKOJIOTHMUECKOM, YIHEPTeTUIECKON U
NUIIEBON 0€30IaCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHUajIOB,
HOBBIX HMCTOYHHUKOB SHEPruy, B obOecrieyeHun paIMOHATILHOT O
IPUPOJOIIOIB30BAHUS, B (POPMUPOBAHMM MHPOBO33PEHUS U OOUIEH KyJIbTYphI
YeJIOBEeKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBbIO
Y IIPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOW  XUMHMYECKUX  3HAHHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAralolue MOHATHUSI — XUMUYECKUN DJIEMEHT, aTOM, PO U DJIEKTPOHHAs
oboiouka aroma, S-, P-, d-aToMHBIE OpOWTANM, OCHOBHOE M BO30YXKIEHHOE



COCTOSIHUSL aToMma, TUOpUAM3alMs AaTOMHBIX OpOUTaNel, WOH, MOJIeKya,
BaJICHTHOCTD, 3JIEKTPOOTPHULATEIBHOCTD, CTENIEHb OKHUCIICHUS, XUMHUUYECKAas CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YIIIEpOIHBIN CKENET, (YHKIMOHAIbHAS
Ipynna, pagukaig, CTPYKTypHble (opMynbl (pa3BEpHYTHIE, COKpallIEHHBIE,
CKEJIETHBIE), H30MEpUs CTPYKTypHass U TNPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTUYECKasi), HM30MEpbl, T'OMOJIOTUYECKUN psil, TOMOJIOTH, YIJIEBOAOPO/BI,
KHCIIOPOJ- U a30TCOAEPIKALIUE OPraHUYECKUE COEIMHEHMS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS; TEOPHH, 3aKOHBI
(nepuoguueckuii 3akoH J[. M. MenneneeBa, Teopusi CTPOEHHUS OPraHUYECKUX
BeniecTB A. M. ByTtiiepoBa, 3aK0OH COXpaHEHUsI MAaCChI BEIIECTB, 3aKOH COXPaHEHUS
YW TMpPEBpalleHHs] SHEPrUM NPH XUMHUYECKUX pEaKUUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIIUEe B OCHOBE
NOHUMAHUS TPUUUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJIEHUI; TPEACTABICHUS O
MEXaHU3MaX XHUMHUYECKUX pPEAKLUH, TEPMOJMHAMHYECKMX M KHUHETUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AUMHOM BJIMSIHUHA aTOMOB U TPYIII aTOMOB B
MoOJIeKyNax (MHAYKTUBHBIA U Me30MepHbI 3ddexTsl, opuentantsl | u Il pona);
(haKTONOrMYECKUE CBEEHUS O CBOMCTBAX, COCTABE, MOJYYEHHH U O€30MacHOM
UCMOJIb30BaHUM BaKHEUIINX OPraHMYECKHX BELIECTB B OBITY M IPAKTHUYECKOM
JESATENbHOCTU YEJIOBEKa, OOIIMX HAYYHBIX MPUHIUIIAX XMMUYECKOTO MPOM3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOJIa, IePepadoTKu HEeDTH);

c(OpMUPOBAHHOCTh YMEHHMI: BBISBIATh XapaKTEPHbIE MPHU3HAKU TMOHITHH,
YCTAaHABJIMBATh MX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSTHUS NpPU
ONKMCAHHMM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COEANHEHUI;

c(hOpMUPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XMMHUYECKYIO0 CHUMBOJIMKY JUIsl COCTABJIEHUS] MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (OPMYIT OPraHUYECKUX
BELIECTB;

COCTaBJSITh YPABHEHUS! XMMHMUYECKUX PEAKLUUN U PaCKpPbIBATh MUX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUHUM  IMOCPEICTBOM  COCTaBIICHUS
ANIEKTPOHHOTO ©OajaHca ATHX pEaKIHi, peakiuii HOHHOrOo oOMeHa MyTEM
COCTaBJICHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUIA;

W3rOTABJIMBATh MOJIEIU MOJIEKYJ OPraHMYECKUX BEIIECTB JISl WIUTFOCTPALIUH
MX XMMHYECKOT0 U MPOCTPAHCTBEHHOT'O CTPOCHHS;

C(pOPMUPOBAHHOCTh YMEHHUI: YCTaHABIIMBATh NMPUHAIJIEC)KHOCTh HU3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy U CTPOCHHUIO K ONpPENEIEHHOMY
KJaccy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUS IO CUCTEMaTH4YECKOM
HomeHknarype (IUPAC) u npuBomuTh TpUBHAIBHBIC HA3BaHWS IJISI OTACIBHBIX
Ipe/ICTaBUTENIEH OPraHMYeCKUX BEUIECTB (ITUJIEH, AllETUIIEH, TOIYOJ, TJIMLEPHH,
ATWIEHTIIMKONb, (EeHON, (QopMalbIeruj, aueTaableru]], AaleToH, MYypaBbHHAs



KHCIJIOTa, YKCYCHAsl KUCJIO0Ta, CTEAPUHOBAs], OJICMHOBAs, aJJbMUTHHOBAsI KUCJIOTHI,
IJIMIUH, aJlaHuH, MajbTo3a, (PYyKTO3a, aHWIUH, IWBUHUII, U30IPEH, XJIOPOIPEH,
CTUPOJI U JIpYTHE);

C(POPMUPOBAHHOCTb YMEHHS OIpPEAEsATh BHJA XUMHYECKOW CBSA3M B
OPraHMYECKUX COEIUWHEHUAX (KOBAJIEHTHasT W MOHHAs CBS3b, G- U T-CBA3b,
BOJOPOAHAS CBSI3b);

C(OPMUPOBAHHOCTh YMEHHUS MPHUMEHSTH TIIOJIOKEHHUS TEOPUU CTPOEHUS
opranuyeckux BemiectB A. M. bytiepoBa st 00bSICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOECHUS;

c(hOpMUPOBAHHOCTH YMEHUI XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NYECKHE
U XUMHMYECKHE CBOWCTBA THIMYHBIX MPEACTABUTEIEH PA3JIMUHBIX KIIACCOB
OpPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOAIKAHOB, aJIKEHOB, AJIKAJUECHOB, aJJKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, AlbJIETHUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, TPOCTBIX W CIOXKHBIX 3(QHUPOB, *KUPOB, HUTPOCOCTUHEHUN U AMHHOB,
AMUHOKHUCIIOT, O€nKOB, YIrieBojoB (MOHO-, JHU- U  [OJHMCAXapUJIoB),
WJUTFOCTPUPOBATh ~ TIE€HETUYECKYI0  CBSI3b  MEXAYy HHMHM  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIMM C UCIOIb30BAHUEM CTPYKTYPHBIX
bopmya;

c()OPMUPOBAHHOCTh YMEHHUS NOATBEPXKAATh Ha KOHKPETHBIX MpUMEpaX
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CITOCOOHOCTH OPraHMYE€CKUX COSAMHEHUN OT
KpPaTHOCTHU U TUIIa KOBAJIEHTHOM CBSI3U (G- U T-CBS3H), B3AMMHOI'O BIMSHUS aTOMOB
Y TPYyIIl aTOMOB B MOJIEKYJIAX;

Cc(OPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKU YIIIEBOJOPOIHOTO
ChIpbs (HEDTH, NPUPOIHBIN ra3, Yroib), CIIOCOObI €ro NEPepadOTKU U MPAKTUYECKOE
IpUMEHEHHUE MPOITYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O E€CTECTBEHHO-HAYUYHBIX
METOJlaX MO3HAHUS — HAOIIOJACHUU, U3MEPEHUH, MOJEIHUPOBAHUH, SKCIEPUMEHTE
(peaJlbHOM U MBICJIEHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHMS;

c(hOpMUPOBAHHOCTH YMEHHUS MPUMEHSITh OCHOBHBIE OIlE€paIlii MbICIUTEIbHON
JESTeNbHOCTH — aHajdM3 W CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEMaTH3aIHIo,
BBISIBJICHUE NTPUYUHHO-CIIECICTBEHHBIX CBA3EU — JJII U3YUYEHUs CBOWCTB BEUIECTB U
XUMHUYECKUX PEAKIINN;

c(OpMUPOBAHHOCTh YMEHMI1: BBISBIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
NOHATUAMU U IPEACTABICHUSAMHU IPYIHX €CTECTBEHHO-HAYYHBIX IIPEAMETOB IS
0ojiee OCO3HAHHOTO MOHHMMAHMS CYIIHOCTH MAaTE€pUAIBbHOIO €AMHCTBA MUPA,
UCMOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPONY;

c(hOpMUPOBAHHOCTH YMEHUI: MPOBOAUTH PACYETHI IO XUMHUECKUM (popMyiaM
U YpaBHEHUSM XHMUYECKHX PEaKIUi C MCIOJIb30BAHUEM (U3NYECKUX BEIUYUH



(Macca, 00BEM Ta3oB, KOJUYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PAaCUYEThl MO HAXOXKIACHUIO XUMHUYECKOH (HOpMYJIbI
BEIECTBA 0 MU3BECTHBIM MAaCCOBBIM JIOJISIM XMUMHUYECKUX IJIEMEHTOB, MPOIYKTaM
CTOpaHusi, TNIOTHOCTH ra3000pa3HbBIX BEIIECTB;

c(hOpMUPOBAHHOCTHh YMEHHI: TPOTHO3UPOBATh, AaHAJIM3UPOBATH U OLIEHUBATH
C TIO3UIMHA  DKOJOTMYECKOM  OE30MacHOCTH  TOCJEJICTBUS ~ OBITOBOM |
IPOM3BOJICTBEHHOM JESATEIBHOCTU YEJI0BEKa, CBI3aHHON C IEpepadOTKOM BEIIECTB,
UCII0JIb30BaTh MOJYy4CHHBIC 3HAHUS ISl IPUHSITUS TPAaMOTHBIX PEIICHHUM MpooieM
B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHMI: CaMOCTOATEIHHO TUIAHUPOBATh U TPOBOIUTH
XUMUYECKUN HKCHEPUMEHT (MOJIYyYEHUE W M3YYEHUE CBOICTB OpPraHUYECKUX
BEIIIECTB, KAYECTBEHHbIC PEAKI[MU YIJIEBOJAOPOJAOB PA3IUYHBIX KJIacCOB U
KHCIIOPOJICOAEPKAIIMX OPraHUYECKUX BEUIECTB, PEUIEHUE HKCHEPUMEHTAIbHBIX
3a/lad O pAClO3HAaBAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJECHUEM MPaBUII
0e3omacHOro oOpallleHus ¢ BEHIeCTBAMU U JIa0OpaTOPHBIM O0OpPYIOBAHHEM,
dbopMynHpoBaTh II€JIb HUCCIEIOBAHUSA, NPEICTABIAThL B pasIudHOW GdopMme
pe3yabTaThl IKCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUIA:

COOJII0/IaTh MpaBUJIa SKOJIOTHUECKU 11€7eCO00pa3HOro MOBEACHUSI B OBITY U
TPYIOBOM JEATEILHOCTU B LIEJISAX COXPAHEHUSI CBOErO 30POBbS, OKPYXKAIOIIEH
MPUPOTHOM CPelibl U JOCTHXKEHUS €€ YCTONYUBOIO Pa3BUTHS,

OCO3HaBaTh OMNACHOCTh TOKCHUYECKOTO JIEUCTBUSI HA JKUBBIE OPraHU3MBI
OnpeIeTIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbIci nokazatens [1JIK;

aHAJIM3UPOBATh 11€JIECOO0PA3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
IIPOMBIIIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHHSI PUCK-TI0JIb3a,

c(OpPMUPOBAHHOCTh YMEHHUMN: OCYILECTBIIATH II€JICHANPABICHHBIA TOUCK
XUMUYECKON WH(OpPMAINK B PA3TMYHBIX UCTOYHUKAX (HaydHas ¥ y4eOHO-Hay4dHas
JIUTEepaTypa, CpeacTBa MaccoBoi nHpopmaru, UHTepHET U ApyTHE), KPUTHIECKU
aHAIM3UPOBATH XUMUYECKYIO0 HHPOPMAIUIO, TepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUH C MOCTABJICHHON y4eOHOU 3a1aueid.

11 KUIACC

[IpeameTHble pe3ynabTaThl OCBOEHMS Kypca «OOmass v HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTH SIBJICHUN NPUPOABI, O MECTE€ W 3HAYCHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pa3BUTHUS, B PEIICHUU MPOOJEM HKOJOTUUECKOM, DHEPreTUYEeCKOM U MHIIECBOU
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHWU HOBBIX MAaTEPHUAJIOB, HOBBIX
MUCTOYHUKOB JHEPTrUU, B OOECICUCHHH PAIIMOHAIBHOTO MPUPOIOIOIH30BAHUSA, B



dbopMUpOBaHUU MHPOBO33pEHUS M OOIIEH KyJIbTYypbl YeJIOBEKa, a Takke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 370pPOBBIO U IMPHUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOW  XMMMUYECKUX  3HAHMHM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS — XUMUYIECKUH IJIEMEHT, aTOM, SIPO aTOMa, U30TOIIbI,
JJICKTPOHHAss 000J0YKa aroma, S-, P-, Od-aTOMHBIE OpOHMTAlX, OCHOBHOE W
BO30Y)XKJIEHHOE COCTOSHUS aToMma, THOPHAM3alUs aTOMHBIX OpOWTalei, WOH,
MOJIEKYJla, BaJICHTHOCTb, OJEKTPOOTPHUIATEILHOCTh, CTENEHb  OKHCICHHUS,
XUMHUYECKass CBsI3b (KOBaJICHTHAsl, HWOHHAs, MeETAJIMYecKasi, BOJOpPOIHAs),
KPUCTAJUIMYECKasT pEIMIETKa, XUMHUYECKas pEeakius, pPacTBOP, OSJIEKTPOJHUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTUYECKAsT JUCCOIMAIMs, CTENeHb JHMCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTeib, OKUCIUTEIb, BOCCTAHOBUTEJb, TEIUIOBOM 3ddekT
XUMHUYECKON peaklnuu, CKOPOCTh XUMHUECKOW peaKuu, XMMHUECKOE PABHOBECHUE;
TECOPUH M 3aKOHBI (TEOpUs SJICKTPOJUTUYECKOW TUCCOLMAIUHU, TEPUOTUYECKUN
3akoH [I.W. MenpeneeBa, 3aKk0oH COXpaHEHHUSI MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS U
MPEBPAICHUS] SHEPTUHU MPH XUMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBAa COCTaBa
BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CHUMBOJHYECKHH SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JISKALUE B OCHOBE MOHUMAaHUsI IPUYUHHOCTH
¥ CHCTEMHOCTH XMMHUYECKHX SIBJICHUI; COBPEMEHHBIE MPEACTABICHUS O CTPOCHHUH
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSIPHOM M HaJMOJEKYJSIPHOM YpPOBHSX;
NPEJCTaBJICHUSI O MEXaHH3MaX XHMHUYECKHX peaklIUul, TePMOIWHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HX IMPOTEKaHWs, O XMMHUYECKOM DPaBHOBECHUH,
pacTBOpax M JUCHEPCHBIX CHUCTeMax; (PaKTOJOrMYecCKHe CBEICHMSI O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U O€30MaCHOM HMCIOIh30BAHUH BAKHEUITNX HEOPTaHUIECKUX
BEIIECTB B OBITY M MPAKTUUYECKOM [EATEIbHOCTH YEIOBEKa, OOIIMX HAYYHBIX
OPUHIIMIIAX XUMUYECKOT0 TPOU3BOJICTBA;

Cc(OPMUPOBAHHOCTh YMEHMIi: BBIABISATH XapaKTEPHbIE MPU3HAKU TMOHATHUH,
yCTaHABIMBAaTh MX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIME TOHATHS IpPU
ONKMCAHUK HEOPTaHUYECKHUX BEUIECTB U UX MPEBpaICHUMH;

Cc(OPMUPOBAHHOCTb YMEHHS HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY JIJISI
cocraBiieHUs GOpMyad BEUIECTB M  ypaBHEHUM XMMHMUYECKHX  PEaKIIHi,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACTIHHBIX
BEIIIECTB;

C(OPMUPOBAHHOCTb YMEHHUS ONPENEIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOU CBs3U (KOBaJICHTHas,
MOHHAsi, MeTaJUIMuecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKOM  peIéTKU
KOHKPETHOTO BEIIECTBA;



c(hOpMUPOBAHHOCTh YMEHHSI OOBACHSATH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT
BUJAa XUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pEmIETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U;

c(hOpMUPOBAHHOCTH YMEHUH: KJIACCU(UIIUPOBATH: HEOPTaHUYECKHUE BEIIeCTBA
M0 UX COCTaBY, XMMUYECKHUE PEAKIIUU MO PA3TUYHBIM MpHU3HaKaM (YUCITY U COCTaBY
pearupyronmx BeHIeCTB, TEIJIOBOMY 3(PQeKTy peakiuuu, U3MEHEHUIO CTerneHein
OKHUCJICHHMSI DJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHUIO Karajau3aropa H JApYyTue);
CaMOCTOSITEJIbHO BBIOMPAaTh OCHOBAHUS M KPUTEPUU IS KJIacCUUKALUU
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLINN;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICT MEPUOAUUECKOTO 3aKoHa /I,
W. MenneneeBa 1 IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLTYIO0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO () YHKIUH;

chOpMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB ¥ MOHOB XHMHWYECKHX 3JJIEMEHTOB IEPBOrO—YETBEPTOrO IEPUOJIOB
[lepuomnueckorn  cucremsl  JI.MI.  MenneneeBa,  UCIOJIB3YysS  IOHSATUA
«QHEPreTUYECKHE YPOBHHU», «IHEPreTUYCCKHE ITOJYPOBHW», «S-, P-, O-aToMHBIE
opOUTAIN», «OCHOBHOE U BO30YKIEHHOE SHEPre€TUUYECKUE COCTOSHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTU W3MEHEHHS CBOMCTB XUMHYECKUX HJIEMEHTOB M HX
coenMHeHMW 1O nepuoaam u rpymmnam [lepmogmueckor cucremsr . WM.
MenpeneeBa, BaJ€HTHbIE BO3SMOXXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUSI X
AJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh ~ YMEHHUI: XapaKTepu3oBaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPXKIATh
CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXAY HEOPraHMYECKUMH BEIIECTBAMH C
IIOMOUIBI) YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

cOPMUPOBAHHOCTh ~ YMEHHUSI  PACKpbIBaThb CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIX PEAKIil MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOrO OanaHca
ATUX PEAKIUH; peakuii MOHHOTO OOMeHa MyTEM COCTaBICHUS WX TOJHBIX H
COKpAIIEHHBIX  MOHHBIX  YPAaBHEHUM;  pEaKUUW  TUAPOJIW3a;  pEaKkIui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepE THIPOKCOKOMILIEKCOB IMHKA U aIFOMUHUA);

chOpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIMK C Y4ETOM HMX DHEPreTUUECKHUX XapaKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOM pPEaKIUMW B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TAKKE XapaKTEP CMEIICHUS] XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
BHELIHUX Bo3aercTBuil (npunuun Jle laTensbe);

chOpMUPOBAHHOCTh yYMEHHS XapaKTepU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXKallMe B OCHOBE IPOMBIILICHHOTO IIOJYYEHHS CEPHOW KHUCIOTHI, AMMUAKA,
o0lllMe Hay4yHble TPUHLUIBI XUMHYECKUX IPOU3BOJCTB; I€JI€CO00Pa3HOCTh



PUMEHEHUS HEOPraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOIICHUS PUCK-TIOJIB3a;

chOpMHUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAaHWW O METOJax Hay4IHOTO
MO3HAHUSL SBJIICHUW TPUPOALI — HAOIIOJEHNEe, HU3MEpEHUe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (PEaTbHBIN U MBICJICHHBIN ), HCTIONB3YEMBIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS TIPU SKCIIEPUMEHTATHLHOM HCCIIEIOBAHUHN BEIIECTB
U s OOBSICHEHUS XUMHUYECKUX SBJICHUN, HUMEIONIUX MECTO B TMPHUPOJIE,
PAKTUICCKON NEITEILHOCTH YEJIOBEKA U B TIOBCEAHEBHOM JKH3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUAMU WM TIPEICTABICHUSMHU JIPYTUX €CTCCTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO MOHUMAHHUS MaTePUATHHOTO €TMHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHUSI TPOBOIUTH PACUETHI: C HKCIOIH30BAHUEM
MOHSTUI «MaccoBasi 10JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTpAIUs»;
MacChl BEIIeCTBA WM 00BhEMA Ta3a M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEUIECTB; TEIIOBOTO 3(dekTa
peaKknuu; 3HAYCHUS BOJOPOJTHOTO IMOKA3aTeNsl PACTBOPOB KHUCIOT W IIMEToYeH C
W3BECTHOM CTEIMEHBIO MHCCOIMAIMK; Macchl (00bEMa, KOJWYECTBa BEIECTBA)
IPOAYKTa PEaKIMK, €CIU OJIHO M3 MCXOJHBIX BEIIECTB JIaHO B BUJE PAacTBOpaA C
onpeeIEHHON MacCOBOM JI0JIe pacTBOPEHHOTO BEIIECTBA WM JTaHO B M30BITKE
(MMeeT MpUMeECH ); JOTU BBIXO/1a MPOJIYKTa PEAKIIUU; O0bEMHBIX OTHOIIICHUH T'a30B;

chOpMHUPOBAHHOCTh YMEHHH: CaAaMOCTOSITCIILHO TUIAHUPOBATh W TPOBOIUTH
XUMUYECKUNA  DKCIEpUMEHT  (MIPOBENEHHUE  pPEeaKIMii  HOHHOTO  OOMEHa,
MOJITBEPIKICHHE KAaYECTBEHHOT'O COCTaBa HEOPTAaHMUYECKUX BEIECTB, OMPECIICHUE
CpeIbl PacTBOPOB BEIIECTB C IIOMOIIBIO HMHIWKATOPOB, HW3YYCHHE BIIHSHUS
pa3nuYHBIX  (AKTOPOB HA  CKOPOCTh XHMHUUYECKOW  pEaKIUu, pEeIIeHue
AKCIIEPUMEHTAJIBHBIX 3a7ady 1o TemaM «Metamwbsly u  «Hemeramisl») c
COOTIOZIeHUEM TIpaBuil 0€30MacHOT0 OOpAIeHUs C BEMIECTBAMHU U JTaOOPaTOPHBIM
o0opymoBanreM, POpMyIUPOBATH IEJTb UCCIICTOBAHMUS, TIPEJCTABIISATh B PA3TMYHON
dbopMe pe3yabTaThl AKCIEPUMEHTa, AaHAJIM3UPOBATH M  OIEHUBATh  HX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHHMI: COOMIOAATH MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyiol W JabopaTOpHBIM O00OpyIOBaHUEM, OOpalleHUus C BeEIIeCTBAaMU B
COOTBETCTBUHM C WHCTPYKIHMSIMU TIO BBITIOJIHCHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTIBITOB, YKOJIOTMYECKH II€JIeCO00pa3HOr0 TMOBENCHUS B OBITY U TPYIAOBOM
JEATENBHOCTH B IICNIIX COXPAHCHHS CBOETO 3I0POBBS, OKPYKAIOMIEH MPUPOTHOM
Cpenbl M JIOCTIDKEHHS €€ YCTOWYMBOTO PAa3BUTHS, OCO3HABaTh OMAacCHOCTh
TOKCHYECKOTO JCHCTBUS HA YXWUBBIC OPTaHU3MBI OINPEACIEHHBIX HEOPTaHWYECKHX
BEIIECTB, MOHUMas cMbICT Toka3arens [TJIK;



C()OPMUPOBAHHOCTh YMEHUH: OCYIIECTBIATh LEICHANPABICHHBIA IOMCK
XUMHUYECKON MH(pOpMAIMHU B pa3InyHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4Has
JUTEepaTypa, CpeacTBa MaccoBoi nHGopmanuu, HTepHET U Apyrue), KpUTUUECKU
aHAJIM3MPOBATh XMMUYECKYIO HH(OopMalLnto, epepadaThiBaTh €€ U UCIIOJIb30BaTh B
COOTBETCTBUH C MTOCTaBICHHOW yueOHOH 3aa4eil.
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KoanuecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uupposbie
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aroma. [lepruoanueckuii 3aKoH
1.1 u [lepuoanueckas cucreMa XUMUYECKUX 9
anemenToB /. 1. Menneneera
12 Ctpoenue BemectBa. MHOroo0Opasue 1 1
BELIECTB
1.3 XuUMHUYECKHE peakuu 19 1 3
Hroro no pazneny 39
Pa3znen 2. Heopranuueckass xumust
2.1 Hemerammst 31 1 3
2.2 Mertaisl 23 1 2
Hroro no pazgeny 54
Paszpnesn 3. Xumus u )Ku3Hb
31 MeTobl MO3HAHUS B XUMUU. XUMHUS U 9
' KHU3Hb
Hroro no pazueiy 9
OBUIEE KOJIMYECTBO YACOB I10
-~ 102 4 8

I[TPOT'PAMME




KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KoHnTpoJbHbIe
padoThbl

IIpakTnuyeckue
padoThI

Jara
H3Y4YeHUd

DJIEKTPOHHBIE
nupposbIe
oOpa3oBaTe/ibHbIE

pecypcbl

IIpenmeT u 3Ha4eHHE OPraHUYECKON
XUMUH, IPEACTABICHNE O MHOI000pa3uu
OPraHUYECKUX COENUHEHUN

01.09.2023

DIIEKTPOHHOE CTPOCHHE aTOMa yriiepo/ia
(OCHOBHOE U BO30YKIEHHOE COCTOSTHUSA).
BanenTHsie BO3MOXKHOCTH aTOMa

yriepoaa

04.09.2023

XuMu4deckasi CBs3b B OPraHUUECKUX
COCIMHCHMAX. MexaHU3Mbl 00pa30BaHMS
KOBaJICHTHOM CBSI3U, CITIOCOOBI pa3phiBa
CBsI3CH

06.09.2023

Teopust cTpoeHUST OPraHUYECKUX
coenuHenut A. M. byTtieposa

08.09.2023

Buael nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsL. DJIEKTPOHHBIE

3¢ eKThl B MOJIEKYJIaX OPraHMYeCKUX
COeIUHEHUN

11.09.2023

[IpencraBnenue o kiaccupuKkaluy U
cUCTeMaTH4ecKas HOMEHKJIaTypa
(IUPAC) opraHu4ecKmx BEIICCTB.
BXo1HOM KOHTPOIIB.

0.5

13.09.2023




Knaccudukanus peakuuii B
OpPraHUYecKON XUMUHU

15.09.2023

Cucrematusanus U 00001IEHUE 3HAHUI
10 TEME

18.09.2023

AJIKaHBI: TOMOJIOTUYECKUN psif, o01Iast
dopmya, HOMEHKJIATypa U U30MEpPHUs,
IEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

20.09.2023

10

du3znyecKkre U XUMUYECKHUe CBOMCTBA
AaJIKAaHOB

22.09.2023

11

HaxoxneHnue ankaHoB B IPUPOJIE.
CriocoOb! OJTyyeHHs U IPUMEHEHHE
ankanoB. CTapToBasi TMarHOCTHKA.

25.09.2023

12

[{ukoankansl: o0mas popmyia,
HOMEHKJIATypa ¥ U30MEpHsl, 0COOEHHOCTH
CTPOCHHUS U XUMHUYECKUX CBOMCTB,
CIOCOOBI MOTYYESHHSI U TPUMEHEHHU e

27.09.2023

13

Pemenne pacuérHsix 3a7a4 Ha
oIpe/elIeHN e MOJIEKYJIIPHOH (pOpMYJIBI
OpPraHUYECKOr0 BEIIECTBA 10 MAaCCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISIIHAX B
ero cocrtaB. CucremMaTu3anus 1
000011cHIE 3HAHUM 10 TEME

29.09.2023

14

AJKEHBI: TOMOJIOTHUECKUH psil, o0 mIast
dbopmyna, HOMEHKIATYpa, dIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHas ¥ IIIUC-TPAHC-U30MEPUS
aJIKEHOB

02.10.2023




15

dusnyeckre 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

04.10.2023

16

Crioco0Ob! oTyyeHHs U IPUMEHEHHE
aJIKEHOB

06.10.2023

17

[TpakTnueckas pabota Ne 1 mo Teme
"ITosryuenue 3TUIEHA U U3YUYEHUE €r0
CBOWCTB"

09.10.2023

18

Pemenune pacu€rHbix 3a7a4 Ha
OIpe/eIeHIE MOJIEKYJIIPHON (POpMYyJTbI
OpraHMYECKOro BEIIECTBA

11.10.2023

19

AJnKaaueHbl: CONPSKEHHBIE,
W30JIMPOBAaHHBIE, KyMYJIHPOBAHHBIE.
Oco0eHHOCTH 3JIEKTPOHHOI O CTPOEHUS

13.10.2023

20

XUMHUUYECKHE CBONCTBA COMPSIKEHHBIX
JINEHOB

16.10.2023

21

Crioco0Ob! oTyyeHHs ¥ IPUMEHEHHE
aJIKaIneHOB

18.10.2023

22

AJKUHBI: TOMOJIOTUYECKUN psifl, 001Iast

(dopmyia, HOMEHKJIATypa, IEKTPOHHOE U

MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢du3nyeckue cBoicTBa

20.10.2023

23

XHUMHUYECKHE CBOMCTBA AJIKUHOB

23.10.2023

24

KauecTBeHHBIE peaklliy Ha TPOMHYIO
CBSI3b

25.10.2023

25

CriocoOb! OTyyeHHs U IPUMEHEHHE
AJIKUHOB

27.10.2023




26

Pemienue 3aau: pacy€rel 10 YpaBHEHUIO
XUMHUYECKON peakIuu

08.11.2023

27

Cucrematusanus U 00001IEHUE 3HAHUI
10 TEME

10.11.2023

28

ApEeHBI: TOMOJIOTHUECKHUH psij1, o0mias
(dopmyia, HOMEHKJIATypa. DJIEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJT
OeH30J1a U TONyoNa, X (pU3ndecKue
CBOWCTBA

13.11.2023

29

XUMHUYECKHE CBOMCTBA APCHOB: PCAKIINU
3aMCIICHHNA

15.11.2023

30

XHUMUYECKHE CBOKWCTBA APEHOB: PEAKLUU
MPUCOEAUHEHHUS], OKUCIIEHHE TOMOJIOTOB
OeHzoa

17.11.2023

31

OCo00eHHOCTH XUMUYECKUX CBOICTB
CTHpoOJa

20.11.2023

32

Pemenue pacu€THbIxX 3a/1a4 Ha
olpe/elIeHN e MOJIEKYJIIPHOM (popMyIIbl
OpPraHU4eCKOro BEIECTBA

22.11.2023

33

CriocoObI oTyyeHHs ¥ IPUMEHEHHE
apeHoB

24.11.2023

34

I'enerndeckas CBS3b MCXKAY pa3JIMYHbIMU
KJIacCaMH YTIJIEBOAOPOIAOB

27.11.2023

35

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX
peakuuii. Cucremarusanus 1 00001IeHne
3HAHUH 110 TeEME

29.11.2023

36

[Tpuponuslii ra3. [lonyTHble HEQTSIHBIE
rasbl

01.12.2023




37

KameHHbIll yroabs 1 IPOAYKTHI €T0
nepepadoTKu

04.12.2023

38

Hed 1 1 criocoOs! e€ mepepaboTKH.
[TpumMeHeHne MPOyKTOB MepepaboTKH
HePTH

06.12.2023

39

I'eneTrnueckas cBs3b MCXKAY Pa3JIMYHbIMU
KJIacCaMH YTIJICBOAOPOAOB

08.12.2023

40

FanoreHonpomB OIHBIC YIJICBOAOPOIO0B:
QJICKTPOHHOC CTPOCHUEC,; pCAKIIUHN
3aMCIICHMA I'aJIOrCHa

11.12.2023

41

JlelicTBHE mIENOYCH Ha
rajoreHInpou3BoaHbie. Bzaumozelicteue
JAUTAJIOI€HAJIKaAHOB C MArHuEM U IIMHKOM

13.12.2023

42

Cucrematusanus 1 0000IeHNE 3HAHUI
no pazaeny "Yriesoaopoas"

15.12.2023

43

KontponpsHas paboTta o teme
"Vrnesonopozas!". ITpoMexyTOUHBIM
KOHTPOJIb.

18.12.2023

44

[IpenenbHbIEe OJTHOATOMHBIE CIIUPTHI:
rOMOJIOTHYECKHH psij, obmas ¢popmya,
CTpOEHUE MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, KiIacch (puKaius,
¢du3nyeckue cBoicTBa

20.12.2023

45

XUMHYECKHE CBOMCTBA IIPEIEIbHBIX
OJIHOATOMHBIX CIIUPTOB

22.12.2023

46

CriocoObI TOMy4eHHs ¥ IPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

25.12.2023




47

[TpocTeie 3pupbl: HOMEHKIATYpa U
HU30MEpHs, 0COOCHHOCTH (PU3NIECKUX U
XUMUYECKUX CBOMCTB

27.12.2023

48

MHOroaToMHbI€ CIIUPTHI: STUIIECHTIINKOIIb
U TJIMILEPUH, UX QU3UUECKUE U
XUMHYECKHE CBOMCTBA

29.12.2023

49

CrniocoObI TONTy4YeHUsI U IPUMEHEHNE
MHOTOaTOMHBIX CIHUPTOB

10.01.2024

50

deHon: cTpoeHHE MOJICKYJTBI,
¢dusnueckue cpoiictBa. TOKCHYHOCTD
denoa

12.01.2024

51

XuMuueckne cBOMcTBa GeHoa

15.01.2024

52

CriocoObI OJyYEHHS ¥ IPUMEHCHHE
deHoa

17.01.2024

53

[Tpaktnueckas pabota Ne 2. Pemienue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEMe
"CrupThl ¥ GpeHomnsr"

19.01.2024

54

CucremaTtusauusa U 00001IEHUE 3HAHUN
10 TEME

22.01.2024

55

AJIBI[GI‘I/I,HBI " KCTOHBI: 3JICKTPOHHOC
CTpOEHHE KapOOHUIIbHON TPYIIIIbI;
TOMOJIOTHYECKHUE Psiabl, 00mas Gopmyna,
A30MEpUs U HOMEHKIATypa

24.01.2024

56

AJbaeruipl ¥ KETOHBI: (PU3NYECKUE
CBOMCTBA; pEaKIUU MPUCOCTUHCHUS

26.01.2024

57

PeaKIII/II/I OKHCJICHUA U KAQYCCTBCHHBIC
pe€akiuun ajJJbACTrua0B U KETOHOB

29.01.2024




58

CriocoObl MOJTyYEHHUS aJIbJIECTHI0B U
KETOHOB

31.01.2024

59

OIHOOCHOBHBIE MPEEIbHBIC
KapOOHOBBIE KUCIOTHI, 0COOEHHOCTH
CTPOCHHSI HX MOJICKYJI

02.02.2024

60

W3omepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCIIOT, UX (PU3NYECKUE CBOMCTBA

05.02.2024

61

XUMHUYECKHE CBOMCTBA MpEaACIbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHUCIIOT

07.02.2024

62

OcobeHHocTH CBOWCTB MypaBbUHOI
KHUCI0Thl. MHOroo6pasue kapOOHOBBIX
KHUCIIOT

09.02.2024

63

Oco0eHHOCTH CBOWCTB: HENPENETbHBIX U
apoMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCHKAPO OHOBBIX
kuciort. [IpeacraBurenyu BeICIIIX
KapOOHOBBIX KHCIIOT

12.02.2024

64

ITonsaTue o MMPOU3BOJIHBIX Kap6OHOBBIX
KHCIOT

14.02.2024

65

Cnoco0bI MOJYYCHUSA U IPUMCHCHHUEC
Kap6OHOBBIX KHUCIIOT

16.02.2024

66

CrnoxxHbie 2UpPBI: TOMOJIOTUUECKHUH PSIII,
oOmras hopmyra, uzomMepus u
HOMEHKJIaTypa

19.02.2024

67

dusnyeckue U XUMHYECKHUE CBOICTBA
3¢upoB

21.02.2024

68

Pemienne pacy€THbIX 3a1a4: MO
YPaBHEHHUIO XUMHUUYECKON pEaKinuu, Ha

26.02.2024




OIIpeeJIEHNE MOJIEKYJIIPHOM (OpMyIIbI
OpPraHMYEeCcKOro BelecTBa

69

[TpakTnueckas pabota Ne 3. Pemienue
SKCIICPMMECHTAJIBHBIX 3a1a4 110 TEME
"KapOoHoBsie kuciaoThl. ClloKHbIE

a¢upsr"

28.02.2024

70

Kupsl: ctpoenue, puznueckue u
XUMHUYECKHE CBOICTBA (TUIIPOJIN3)

01.03.2024

71

Oco0eHHOCTH CBOWCTB XKHUPOB,
COZIepIKaIIUX OCTATKU HEMpeaenbHbIX
KHUPHBIX KUCIOT. JKUpBI B IpHpoie

04.03.2024

72

MpLia KaK COJTU BBICHIMX KapOOHOBBIX
KHCIOT, NX Morolee nelicteue. ITonsTue
0 CUHTETUYECKUX MOIOIIUX CPEACTBAX
(CMC)

06.03.2024

73

I'eneTnyeckas CBA3b YrjaeBogopoaoB u
KHUCI0pOACOACPKAIUX OPraHUnYCCKUX
BCIICCTB

11.03.2024

74

Pacu€rsl Mo ypaBHEHHUSIM XUMUYECKUX
peakuuin

13.03.2024

75

Cucrematusanus ¥ 0000IeHHE 3HAHUI
10 TEME

15.03.2024

76

OO0m1as xapakTepuCTUKA YTJIEBOJIOB U
KJIaccu (pUKAIMs yriIeBOA0B (MOHO-, TU- U
MOJI CaXapH/ibl)

18.03.2024

77

MoHocaxapubl: (PU3UIECKUE CBOMCTBA U
HaXO0KJICHUE B IIPUPOJIE

20.03.2024




78

[TpumeHeHue rI0K03bl, €€ 3HaUCHUE B
KHU3HEIEATEIbHOCTH OpraHu3Ma

22.03.2024

79

Jucaxapuasl: caxaposa, MajbTo3a U
nakro3a. Haxoxaenue B mpupoze u
MIPUMEHEHUE TUCaxapHui0B

01.04.2024

80

[Tonmmcaxapunabl: CTpOCHUE
MaKpOMOJIEeKyJ, GPU3NIECKUE U
XMMHUYECKHEe CBOMCTBA, IPUMEHEHHUE

03.04.2024

81

IToustue 00 HCKYCCTBCHHBIX BOJIOKHAX

05.04.2024

82

Pemenue pacueTHbIX 3a/1a4 Ha
OIIpeNeIeHNE JOJIU BBIX0a IPOAYKTa
pPEAKLUU OT TEOPETUUYECKU BO3MOKHOI O

08.04.2024

83

Cucrematusanus 1 0000IeHNE 3HAHUI
0 pasjeny

10.04.2024

84

KonrtponsHas paborta mo teme
"Kucnopoaconepsxkaiiye opraHu4ecKue
coerHeHus"

12.04.2024

85

AMUHBL: KaccupUKalus, CTpOEHNE
MOJIEKYJI, o0mmas opmysa, H30MepHs,
HOMEHKJIaTypa U (U3UYEeCKHE CBOMCTBA

15.04.2024

86

XuMHu4ecKkre cBoMcTBa ann(aTuIECKUX
aMUHOB

17.04.2024

87

AnnnmH: CTpPOCHUEC aHHUJIMHA,
0COOEHHOCTH XUMHYECKUX CBOMCTB
dHUJIMHAa

19.04.2024

88

CriocoOBI IOJTydeHHS ¥ IPUMCHCHHE
amaTHIECKUX aMUHOB

22.04.2024




89

AMMHOKHCIIOTBI: HOMEHKJIATypa U
nuzomepusi, GU3NYECKue CBOKCTRA.
OtaenbHbIE TPEACTABUTENH Ol
AMHUHOKHUCJIOT

24.04.2024

90

XuMHUYecKre CBOMCTBA aMHHOKHCIIOT, UX
OMOJIOrMYECKOE 3HAUCHNE aMUHOKHCIIOT.
CuHTE3 U TUIPOJIN3 TIENTHIOB

26.04.2024

91

benku kak npupoaHbIE OIUMEDPHI;
CTPYKTYpHbI O€JIKOB

27.04.2024

92

XuMHUYeCKUe CBOMCTBA OEJIKOB

03.05.2024

93

AzoTcoaepxaliue reTeporuKInIecKue
COCOUHCHU. HyKJ’ICI/IHOBI)IC KHCJIOTHI:
COCTaB, CTPOCHUE U OMOJIOTUYECKast POJIb

08.05.2024

94

[TpakTuueckas padota Ne 4. Perienue
AKCIEpPUMEHTAJIbHBIX 33/1a4 10 TEME
"AzoTcoaepxKanire opraHu4ecKkue
coerHeHus"

08.05.2024

95

ITpakTueckas padorta Ne 5. Pemenue
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"Pacno3HaBaHuE OpraHUYeCKUX
coequHeHnn"

13.05.2024

96

KonTpomnbHas pabora mmo reme
"A3oTcoaeprKalle OpraHuyecKue
coenuHeHus"

15.05.2024

97

OCHOBHBIE TOHATHSI XUMHH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI U

17.05.2024




METObI X CUHTE3a —IIOJIMMEpU3alus 1
HOJIUKOHACH CAIUs

98

[Inmact™accel. YTunuzanus u
nepepaboTka niaacTuka. M toroserit
KOHTPOJIb.

0.5

20.05.2024

99

OnacToMepbl: HaTypaJbHbIN
CHHTETHYEeCKHe KayuyKku. Pe3nna

22.05.2024

100

Bonokha: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKUC. HOHI/IMepBI
CIICOHMaJbHOI'O HAa3HAYCHU A

22.05.2024

101

[TpakTnueckas padota Ne 6. Perenue
BKCHepI/IMCHTaJIBHBIX 3a1a4 I10 TEME
"PacriosHaBaHue I1JJACTMACC U BOJIOKOH"

24.05.2024

102

O0600111eHIE U CUCTEMATH3AIHS
M3Y4EHHOT0 MaTeprasa 1o Teme
"BbICOKOMOJIEKYIISIpHBIE COETUHEHUs "

24.05.2024

OBILIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME

102




11 KUIACC

KoanuecrBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrponeusie | Ipaxriieckue II/I[?.y‘[eHI/Iﬂ :)161()l)a[;03aTenLHue
padoThI padoThI pecypeni
1 AtoMm. CocTaB aTOMHBIX SIT€P. 1
XUMHUYECKUN 3i1eMeHT. M30ToIbI
5 CtpoeHue 3IeKTPOHHBIX 000I04YEK aTOMOB, 1
KBaHTOBBIE YHCJIA
3 Knaccudukanus XaMU4eCKUX 37€MEHTOB 1
(s-, p-, d-, f-a;memenTHI)
4 Pacnipenenenue 351eKTPOHOB IO aTOMHBIM 1
opouTaIIM
DJEeKTpOHHBIE KOHPUTYPALIMH ATOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXJIEHHOM 1
COCTOSIHUH
5 DNEeKTPOHHBIE KOH(UTYpalli HOHOB. 1
DNEeKTPOOTPULIATENIBLHOCTD
[Tepuonnueckuii 3axoH u Ilepuognueckas
7 cucTeMa XMMU4eckux 3jeMeHToB 1. 1. 1
Menneneesa, CBsA3b C COBPEMEHHOMN
TEOpUEN CTPOEHUS ATOMOB
3aKOHOMEpPHOCTU U3MEHEHUS CBOKCTB
3 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX 1
MU TIPOCTHIX U CIIOKHBIX BEIIECTB 110
rpynmnam u nepuojam




Cucrematusanusa U 00001IeHUE 3HAHUH 10
TEME

10

Buaer xummaeckoii cBsi3u. MexaHu3MEBI
00pa30oBaHMs KOBAJCHTHON CBS3U.
BonoponHas cBsi3b. MexMOIEKyIsIpHbIE
B3aHMMOJICHCTBUS

11

BasleHTHOCTB ¥ BaJICHTHBIE BO3MOXKHOCTH
aToMOB. CB$I3b JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI ¢ UX T€OMETPUYECKUM CTPOCHUEM

12

HpeI[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCANHCHUAX: COCTAaB U HOMCHKJIATYpa

13

BemecTBa MOIEKYJISIpHOTO 1
HEMOJIEKYJIIPHOro cTpoeHus. Tumsl
KPUCTAJUINYECKUX PELIETOK U CBOMCTBA
BEILECTB

14

ITonsATHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBienne 0 KOJUIOUIHBIX PacTBOPaX

15

VcTuHHBIE pacTBOPHI: HACHILLIEHHBIE U
HEHACBIILICHHbIE, PACTBOPUMOCTD.
Kpucramioruaparst

16

CriocoObl BeIpaKeHUs KOHIIEHTPALUU
pacTBOpOB

17

Pemenue 3a1a4 ¢ HCIIOIB30BaHUEM
MOHATUN "MaccoBas 1051 PACTBOPEHHOIO
BenecTBa", "MOJISIpHAst KOHIIEHTpaus'"

18

Krnaccudukanuys 1 HOMEHKIaTypa
HEOPraHUYECKUX BEIIECTB




19

Cucrematusanusa U 00001IeHUE 3HAHUH 10
TEME

20

KonrtponeHas padora no remam "CtpoeHue
atoma. [lepmognyecknii 3aKoH 1
[Tepronnueckast cuCTeMa XMMHYECKUX
anemeHnToB [I. 1. Menneneesa", "Ctpoenue
BemiecTBa. MHOroo6pasue BemniecTs"

21

Knaccudukanus XuMu4eckux peaxiuii B
HEOPraHUYECKOM U OPraHu4eCKOU XUMHUH.
3aKOH COXpaHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS] SHEPIUU IPU
XUMHUYECKUX PEAKIUAX

22

TennoBbie 3 HEKThI XUMUYECKUX PEAKIIAMN.
TepMoxuMuvecKkre ypaBHEHUS

23

Brrancnenns mo YPaBHCHHUAM XUMHUUYCCKHUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPaBHCHUSAM

24

CKOpOCTh XUMHUUYECKOU peakiinu, eé
3aBUCUMOCTb OT PAa3JIUYHBIX (aKTOPOB.
KaTtanu3 u katanuzaTopsl

25

I'oMOreHHbI€ U TE€TEPOreHHBIE PEAKLIUU

26

[Tpaktuueckas pabora Ne 1 o Teme
"BrnusiHre pa3MmyHbIX (PaKTOPOB Ha
CKOpPOCTh XUMHUUYECKON peakuuu"

27

OO6paTtuMble 1 HEOOPAaTUMBIE PEAKIIUH.
XHUMHUYECKOE paBHOBECHE

28

[TpakTuueckas pabota Ne 2 mo Teme
"BnusiHuE pa3znuYHbBIX (JAaKTOPOB HA
MOJIOKEHUE XUMUUYECKOr0 paBHOBECHS"




QHCKTpOJ'H/ITI/I‘IeCKafI JUCCOoHaIus.

29 CunpHble U ciabble 37eKTposnThl. CTeneHb
JUCCOLMAINT
HNonnoe npoussenenue Boasl. Cpena

30 BOJIHBIX pacTBOPOB. Bomopoausit
nokasarenb (pH) pactBopa

31 I'mnpomus coneit. Peakuuu, nporekaromme
B PacTBOPAX JIEKTPOJIUTOB
[Tpaktuueckas pabora Ne 3 o Teme

32 "XuMHUECKHE peaKkIii B pacTBOpax
AIEKTPOIUTOR"
OKHCIUTETHbHO-BOCCTAHOBUTEIIHHBIC

33 peakiuu. BaxxHelmme OKUCIUTENH U
BOCCTaHOBUTEIH

34 MeTo/1 37eKTPOHHOrO (371€KTOHHO-
MOHHOT0) OanaHca

35 DIIEKTPOJIA3 PaCTBOPOB M PACILIABOB
BEIIECTB

36 Pemenue 3a1a4 pa3iuyHbIX TUIIOB

37 Pemenue 3a1a4 pa3iuyHbIX TUTIOB

38 CucremaTusanus u 000011eHNe 3HAHUH 110
teMe "Xumudeckue peakuuu'

39 KontposnpHas pabota 1o reme
"Xumuyeckue peakuun'
ITonoxxenue HeMeTaIoB B

40 [Tepuoanyeckoil cucreMe XUMHYECKUX

anemenToB /I. 1. MeHnpaeneeBa u




0COOEHHOCTH CTPOCHHS UX aTOMOB.
dusnyeckue CBOMCTBA HEMETAJIIIOB

41

ANnoTponusi HeMeTauIoB (Ha MpuMepe
KHCIIOPO/Ia, cephl, pocdopa u yrieposa)

42

Bonopon: monydenue, puznueckue u
XUMUYECKU e cBOKCTBA. ['mapuasl

43

I'anorensr: HaXOXICHUC B IIpUPOAC,
CITIOCOOBI MMOJIy4YCHUA, Q)HBI/IHCCKI/IC u
XUMHYECKHE CBOMCTBA

44

I"anorenoBogopoabl. Baxueiimme
KHUCJIOPOACOAEpKALIUE COCTUHEHUS
raJloreHoB

45

JlaGopaTopHBIE ¥ POMBIIILJICHHBIC
CIOCOOBI MOJTy4YCHHUS T'aJIOTCHOB.
[TprumeHeHue rajloreHoB U UX COCTMHEHUMN

46

[Tpaktuueckas pabota Ne 4. Perienue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe
"T"amorensr"

47

Kucnopon: naboparopusie u
MIPOMBILIIEHHBIE CIIOCOOBI TTOTyYeHus,
¢du3nyeckre U XMMHUYECKHUEe CBOMCTBA.
OzoH. [IpuMeneHne Kucaopoia 1 030Ha

48

OKcHUIBI U TEPOKCUIBI

49

Pemenue 3amau Pa3JIMYHBbIX THUIIOB

50

Cepa: HaxOXAEHUE B IPUPOJIE, CIIOCOOBI
HOJ'IyquI/ISI, (1)I/I3I/I‘IGCKI/IC U XUMHUYCCKHC
CBOMCTBA

o1

CepoBomopo, cynb(u bl




52

Kucnopoaconepxamme COSAMHEHUS CEPBIL.
Oco0eHHOCTH CBOWCTB CEPHOI KUCIIOTHI

53

[Tpaktnueckas pabota Ne 5. Pemenue
SKCIIEpUMEHTAJIbHBIX 3a/1a4 1o Teme "Cepa
u e€ coequHeHns"

o4

A30T: HaXOXXJEHHE B TIPUPOJIE, CIIOCOOBI
NOJTyYeHUs], PU3NUECKHE U XUMHUECKUE
CBOWCTBAa. AMMUAK, HUTPUIbI

55

Kchopoz[coz[epmaLuHe COCAMHCHUA a30Ta.
OCc00EHHOCTH CBOMCTB a30THOM KHMCIOTEI

56

[TpumMeHeHuE a30Ta U €ro COEAUHEHUH.
AzoTHBIE Y10OpEeHUs

S7

docdop: HAaXOKIEHUE B IPUPO]IE,
CHOCOOBI MOJTyYeHuUs, (PU3NICCKUE U
XHUMHYECKHe cBoicTBA. Dochuanl U

dbochun

58

Oxkcunel hocdopa, pochopconepxammue
kucinotel. Comu pochopHO KHCTOTHI

59

ITpumenenue gpocdopa 1 ero COeTUHEHUM.
dochopHbie yaoopeHus

60

[TpakTueckas padbota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 Mo TeMe "A30T
u pocdop u ux coenuHeHus"

61

VYriepos: HaxoXICHHE B TIPUPOJIE,
aJUTOTPONHbIC MOaUDUKAIUHT; (PU3HIECKUC
U XMMHYECKHE CBOWCTBA, IPUMECHCHHE

62

Oxcun yriepona(ll), oxkeuna yraepoma(lV),
YTOJIbHAsi KUCJIOTA U €€ COJIU




63

Pemrenne 3aaa4 pa3IM4YHbIX TUIIOB

Kpemnuii: HaxoxaeHue B mpupoje,

64 CHOCOObI MOoTy4YeHus, pusnueckrue u
XUMHUUYECKHE CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHHeBast KUCIIOTA,
CHITUKATHI

66 [TpuMeHeHue KPEMHHUSI U €r0 COSIMHEHUH.
CrexJ10, ero nojxy4deHue, BUJbI CTEKIIa

67 Pemenue 3a1a4 pa3iuyHbIX TUTIOB

68 CucremaTusanus u 00600111eHUE 3HAHUH 110
teme "Hemeranisr"

69 KontposnpHas pabota 1o reme
"HemeTtannsr"

70 AHanu3 pe3yJibTaTOB KOHTPOJIbHOM
paboTHI, KOPPEKIUS OIUOOK
ITonoxenue meramios B [lepnonnueckoi

71 CHCTEME XMMHUYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHHS STEKTPOHHBIX
000JI04€K aTOMOB METaJlJIOB

79 O6mume pusnyeckre CBOWCTBA METAILIOB.
[TpuMeHeHue METaIOB B OBITY U TEXHUKE

73 CmiaBel MmeTasuioB. Kopposust metaiuioB

74 Pemenue 3aga4 pa3auuHbIX THIIOB
DIIEKTPOXUMHYECKUI Pl HANIPSIKEHUI

75 MeTasiioB. O61ue crocoObl MOTy4eHUs
METaJIJIOB

76 O6mias xapaktepuctiuka Metanios |A-

rpynisl [lepruoguyeckoil cucTeMsl




XUMHUUYECKHUX 3J1eMeHTOB. HaTpuii u kanmid:
nony4yeHue, pusnueckue 1 XuMU4IecKue
CBOMCTBA, IPUMEHEHHUE IPOCTHIX BEIIECTB
U UX COCIUHECHUHU

77

OO6mas xapaktepuctika metaiios |1A-
rpynsl [lepuoguyeckoil cucteMsl
XUMHUYECKUX 3JIEMEHTOB. Maruuii u
KaJIbIIAN: TTOJTy4eHue, GU3nIecKue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BENIECTB U UX COETUHEHUHN

78

JKécTkocTh BOIBI U CLIOCOOBI €8
yCTpaHEHHUS

79

AnroMuHUI: onydeHue, Gu3ndecKkue u
XUMUYECKUE CBOKCTBA, IPUMEHEHU E

80

AmoTepHbIe cBOICTBA OKCHIA U
TUAPOKCUA ATFOMUHUSA,
TUAPOKCOKOMIIIIEKCHI AJTFOMUHUSA, UX
IIPUMECHEHUE

81

Pemenue 3aJ1av pa3/IMYHbIX THUIIOB

82

[TpakTueckas padbota Ne 7. Pemenue
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"MeTanbl riaBHbIX noArpymnmn”

83

OO01mas xapakTeprucTUKa METaIOB
no6ounbIX moarpymi (b-rpyrmi)
[Teproanyeckoil cuCTEMbl XUMUYECKUX
3JIEMEHTOB

84

dusmyeckue U XUMUYECKHUE CBOMCTBA
XpOMa M €ro COeIMHEHUHN, UX TPUMEHEHHUE




85

Baxneiimme coeguHeHsl MapraHiia.
[lepmaHranaT Kanusi, €ro OKUCIUTENIbHbBIE
CBOMCTBa

86

dusnyeckue 1 XUMHUYECKHUE CBOKMCTBA
xKele3a v ero coequHeHni. [lonyuenue n
MIPUMEHEHUE CIJIaBOB JKee3a

87

dusnyeckue U1 XUMHUYECKHE CBOMCTBA MEIH
U €€ COCUHEHUN, UX IPUMEHECHHE

88

dusznyecKkre 1 XUMUYECKHUEe CBOMCTBA
OWMHKAa U €ro COCHHHeHHﬁ, HUX IIPUMCHCHUC.
FI/II[I)OKCOKOMHJ'ICKCBI OHMHKa

89

[TpakTnueckas padota Ne 8. Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"MeTanbl 10G0YHBIX moArpymm"

90

Pemienue 3aa4 pa3JIn4YHbIX TUIIOB

91

O000I11IIEHNE U CUCTEMATU3AIUAS
W3YYEeHHOr0 MaTeprasa o TeMe
"Metaisr"

92

KontponbsHas pabora o reme "Mertasibr"

93

AHanu3 pe3yiabTaToB KOHTPOJIbHON
paboTHI, KOPPEKIUS OLINOOK

94

Poib xumuu B o0ecrieueHun YCTOI\/'I‘II/IBOFO
pa3sBUTHUA 4€JIOBCYCCTBA. Iloustue o
HAaY4YHbIX METOaX UCCIICAOBaHUs BCIICCTB

95

HayuHnbie npyuHUUIIBI OpraHU3auu
XUMHYECKOI0 MPOU3BOACTBA.
[TpoMbInIUIEHHBIE CITOCOOBI MOTYY CHUS
Ba)KHEUIIINX BEIECCTB




XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH

% Cpellbl U ero MOCIeACTBUSA 1

97 XUMHS U 310pOBBE YEIIOBEKA. 1
JlexapcTBeHHBIE CpeacTBa

98 Xumus nmuiny. Poinbk XuMuu B o0ecnieueHIn 1
MUIIEBOM 0€30MacHOCTH

99 KocMmernueckue u nmapdromepHsie 1
cpencrea. berToBast xumus
XuMHs B CTPOUTENBCTBE. BaxkHenmue

100 CTPOUTENBHBIC H KOHCTPYKIIHOHHBIE 1
MaTepHaIbl

101 XuMUS B CEITBLCKOM XO3SIUCTBE. 1
Opranuueckue U MUHEpaJbHbIE YI00peHus
Cucrematuzanus u 000011eHHE 3HAHUH TT0

102 1
TemMe

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







