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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma Mo XMMUK Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
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 DepepaqbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konmeniuu mnpernojaBaHus ydeOHOro IpeaMera
«Xumus» B 0o0Opa3oBaTelbHBIX opraHuzanusax Poccuiickoit  ®dexnepanuu,
pealM3yIOIINX OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUHN
«Crpareruu pa3Butus BocnuTanus B Poccuiickorn @enepannu Ha niepuoa a0 2025
roga» (Pacnopsokenune IlpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha YpPOBHE YIIyOJIEHHOTO HW3YYCHHS 3aHUMAaeT BaXHOE MECTO B
CHUCTEME €CTECTBEHHO-HayqHOro oOpa3oBanus ydamuxcs 10-11 kiaccos.
WN3ydenune mnpeamera, peaimdyeMoe B YCIOBUAX U] epeHIIMpOBAHHOTO,
npopuiIbHOTO OOYYEHHUs, TMPU3BAHO OOECIEUYUTh O0OIIE00Pa30BATEIBLHYI0 H
OOIIEKYTbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOAMMYIO  JUISI
ajanTalyuyi UX K OBICTPO MEHSIIOIIUMCS YCIIOBHSM KU3HHU B COIMYME, a TAKKE IS
IPOJOHKEHUST OOYYEeHMsI B OpraHu3aiusx MNpoQecCHOHAIBHOr0 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCA OJHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mnporpamMe 1o XuUMHUM Ha3HaY€HUE MpeaMeTa «XUMUS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIIOJIAraroluMH
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, CONEp)KaHMs,
pe3ybTaTOB OOyYeHHUS] W TPeOOBAaHUN K YPOBHIO TOJATOTOBKH BBHITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJISIFOTCSI CIICYIOLIME BBITIOJIHSEMbBIC MPOrPaMMOM 110
XUMUU QYHKITUU:

e HMH(POPMAIMOHHO-METOAMYECKAs, peanu3alus KOTOpol obecrieurBaeT
MOJIYYEHUE TMPEICTABICHUS O IENsIX, COACpPKAHUM, OOIIeHl cTpaTeruu
oOydeHMsI, BOCIUTAHUS U PA3BUTHs 00YJArOIINXCsI CPEICTBAMH TIPEIMETA,
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 W OIEHKH OOpa3oBaTENbHBIX ITOCTHKEHUNM OOYy4arolmuxcsi 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 MpOQMIeH, 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 TMOCIEAOBATEIbHOCTh H3y4YEHUs y4yeOHOro
MaTepuana ¢ y4€TOM JIOTMKHU MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXXIIPEAMETHBIX CBA3EH;

e JTAET METOJMYECKYIO MHTEPHPETALHIO LIeJiel U 3a]a4 U3y4eHus MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME
CpeHero o6miero oOpa3oBaHUs, COACP)KATEILHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3yJIbTATOB OCBOECHHS OCHOBHOM 00pa30BaTENIbHOM
pOrpaMMbl CpEIHETO o011eTo o0Opa3oBaHUs (JINYHOCTHBIX,
MeTanpeIMEeTHbIX, MPEIMETHbIX), a TaKXke C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEeNbHBIX JCUCTBUNA  OOydalolmerocss MO OCBOCHHIO
COJIEpKaHUsI IpeMeETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XMMHH MPEIyCMOTpEHa
MIPEEMCTBEHHOCTh € OOYYE€HMEM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a npeieaaMy yCTaHOBJIEHHON MPOrpaMMOM 110 XMMUHU 00513aTENIbHOM
(MHBapUAHTHOM) COCTABJISIOLIEH COAEp)KaHUS Y4eOHOro mnpeamera «XHUMUs»
0CTaéTcsi BO3MOKHOCTh BEIOOpA €ro BapHaTUBHON COCTABIISIIOIIEH, KOTOpasi 10JKHA
OTIPENEISIThCSI B COOTBETCTBUU C HAPABICHHEM KOHKPETHOTO MPOQuIisi 00ydeHusI.

B coorBerctBUHM ¢ KoHuentyaiabHbIMU mnodoxeHusMu PI'OC COO o
Ha3HAYEHUW TIPEIMETOB 0a30BOTO M YIIIYyOJEHHOTO YypOBHEH B CHCTEME
nuddepeHIIMpoBaHHOTO 00yUEeHHMS Ha YpPOBHE CpeIHEro oO0miero oopa3oBaHUs
XUMHSI Ha YpOBHE YIIyOJEHHOrO M3yYEHHUs HalpaBiIeH Ha pealln3aluio
IPEEMCTBEHHOCTH C MOCJIEIYIOLIUM 3TANOM MMOJTYyYEHUsI XMMUUECKOro 00pa30BaHMUs
B paMKax W3Y4YEHHs CIEHUANbHBIX ECTECTBEHHO-HAYUHBIX U XUMUYECKUX
JUCLHUIUIMH B By3aX U OpraHU3alUsaX CpeaHero npoQeccuoHaIbHOro 00pa3oBaHusl.
B »T01li cBsI3M n3ydeHue npeameTa « XuMus» OpUEeHTUPOBAHO TPEUMYILIECTBEHHO Ha
paciiupeHre W yriayOJieHHe TEOpPeTHYECKOM U MPAaKTHYECKOM MOATOTOBKH
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 pe3yiabTaTaM OCBOSHHUs (henepanbHOU
00pazoBaTeIbHON MPOrpaMMBbl CpeTHETO 00IIero 00pa3oBaHUs U3YUCHUE MPeIMETa
«XUMHUSD» OPUEHTHPOBAHO TAKXKE Ha PELICHHE 3a/1ad BOCIHUTAHMS U COLUAILHOTO
pa3BuTUs O0y4arIuXcs, Ha (QOpMHpPOBAHHE y HHUX OOIIEUHTEIUICKTYaIbHBIX
YMEHHI, YMEHUU pallMOHAIM3AlMKU Y4eOHOro TpyAa U OOOOUIEHHBIX CIOCOOOB
JESITETbHOCTH, UMEIOIINX MEXAUCITUTUTMHAPHBIHN, HaITPEAMETHBIN XapakTep.



CocrapisomuMu IpeaMeTa «XUMUs» Ha ypOBHE YIUIYOJEHHOTO HU3ydEHUS
ABISAIOTCA  yriyOnéHHble Kypcbl — «OpraHuueckas xuMmus» u  «OOmas u
HeopraHuveckas xumus». [lpu onpeneneHnn moaxoa0B K 0TOOPY U CTPYKTYPHOMR
OpPraHM3alMy CONEPXKAHUS STUX KYpPCOB B IPOrpaMMeE II0 XUMHUU 3a OCHOBY
npuHsATH nojoxeHuss GI'OC COO o paznuuusix 6a30BOro U yriayoJIEHHOTO YPOBHEH
U3Y4YEHUS TIPEIMETA.

OcHoBy cozaepkaHust KypcoB «Opranuueckas xumus» U «OOmas u
HEOpPraHWYecKasi XUMHUSD» COCTaBIIIET COBOKYITHOCTh MPEAMETHBIX 3HAHUU H
YMEHUHN, OTHOCSIIMXCSA K 0a30BOMY YpPOBHIO M3YyU€HHs NpeAMeTa. JTa cucreMa
3HAHMM TIOMy4aeT OMNpeeIEHHOE TEOPETUYECKOe [OMOJHEHUE, MO3BOJISIIONICe
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 0OJIbLINI 00BEM (haKTOIOrHYECKOTO MaTepHaia.
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 MPEICTaBICHUN O CTPOCHUH
BEIIECTBA, XMMHUYECKOHM CBSI3M U 3aKOHOMEPHOCTSX IPOTEKaHMsI peakLui,
paccMaTpUBAEMBbIX C TOYKH 3PEHUS XUMUYECKOM KUHETUKA U TEPMOAMHAMUKH.
N3ydyenue nepuoguyeckoro 3akoHa W llepuoanyeckoil cHUCTEMBbl XUMUYECKHX
AJIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX IPECTABICHUAX
O CTPOCHMM aToMa. XHMHUYECKas CBSI3b OOBSICHAETCA C TOYKH 3PEHHUS
HHEPreTUYECKUX U3MEHEHHH Npu e€ 00pa30BaHUU U pa3pyLICHUH, a TAKXKE C TOUKH
3peHusi MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHHEe TUIOB peakIHUil JOMOJHSIETCS
(GopMUpOBaHUEM NPEACTaBICHUNH 00 SIEKTPOXMMHUYECKHX Ipoleccax u
AJIEKTPOJIM3€ PACIIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoil XuMHuu npu
pacCMOTPEHUN PEAKUHMOHHOM CHOCOOHOCTHM COEAMHEHUM yremnsieTcss 0coboe
BHHUMAaHHE BOIIPOCaM 00 3JIEKTPOHHBIX d((PeKTax, 0 B3aMMHOM BIIMSHUH aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEeaKIHil.

Ocoboe 3HaueHue UMEET TO, YTO Ha CO/IEP KaHNE KYPCOB XUMUU YTIyOJIEHHOTO
YPOBHS U3y4€HUS AJIs1 KJIACCOB OMpeAesIEHHOro mpodus (riaaBHbIM 00pa3oM Ha UX
CTPYKTYpYy M XapakTep JAOIOJHEHUH K OO0Ileld cucTeMe MPEeAMETHBIX 3HAHUIN)
OKa3bIBAIOT BIIMSHUE CMEXHbIE MpeAMeThl. Tak, HampuMmep, B COJEp)KaHHUH
npeaMeTa i KIacCoB XMMUKO-(PU3ndeckoro npoduis 6ombiioe 3HaueHue 0yayT
MMETh 3JIEMEHTBI Y4€OHOr0 MaTepuraia o oouen xumuu. [Ipu u3yuyennu npeamera
B JIAHHOM CIIy4a€ akLEeHT OyJaeT cleilaH Ha OOIIHOCTh METOAOB ITO3HAHMS,
OOIIHOCTh 3aKOHOB M TEOPUN B XUMHUHU U B (PU3UKE: ATOMHO-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 MpeAMeTa Ui KJIacCOB XHMHUKO-
Ouonoruyeckoro npoduiiss OoNbIINNA yAENIbHBIA Bec OyleT UMETh OpraHuyeckas
xumusi. B 3ToM ciydae mpenocTaBisieTcsi BO3SMOXHOCTD i 00Jiee 0OCTOSTENIbHOTO



paccMOTPEHUsI XUMUYECKON OpraHU3aluy KIETKH Kak OMOJOrMYEeCKONW CUCTEMBI, B
COCTaB KOTOpPOW BXOAAT, K IPUMEPY, TAaKHE€ CTPYKTYPHbIE KOMIIOHEHTHI, Kak
JUNUABL, O€JKHU, YIIEBOAbl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [lpu 3Tom 3HaHUS 0
COCTaBE M CBOMCTBAX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB
CIIy>)KaT OCHOBOM IJiI M3YYEHHsI CYIIHOCTHU MpOLEcCOB (POTOCUHTE3a, AbIXaHUS,
NUIIEBAPEHHUS.

B mnnane ¢opMupoBaHus OCHOB HaydyHOI'O MHUPOBO33PEHUSI, OCBOCHUS
OOIIEHAyYHBIX METOJOB MTO3HAHUS U OIbITa TPAKTUYECKOTO MPUMEHEHUSI HAYUHbIX
3HaHUU H3yueHue mnpenMera «XUMHS» Ha YriyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA35SX C Y4YEOHBIMH MpEAMETaMH, 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 OCHOBHOTO M CpeHEro oomero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3ajjauell NEPBOCTEIIEHHON 3HAYMMOCTH SIBISETCS (POPMHPOBAHME OCHOB HAyKH
XMUMHH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKON IE€ATETbHOCTH
YeJI0BEKa U OJJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpHl. Pemenue 3Tol 3a1aun Ha
yrJIyOJIEHHOM YpPOBHE M3y4YEHHUsS IMpeIMeTa MpeaIojiaraeT pealnu3aluio TaKux
LeJIeH, 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  pa3BUTUSI  YEJIOBEYECTBA: B  PEIICHUH  MpoOseM
HKOJIOTMYECKOM, YPHEPreTHYECKON M MUILEBOM O€30MaCHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JAHUHN HOBBIX MaTE€pHAJIOB, HOBBIX HICTOYHHUKOB YHEPIUH, B
00ECreueHUN palMOHAIBHOIO MPUPOAOIIONIBL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJIbTyphl YEJIOBEKa, a TaKKe KOJIOTUYECKU
000CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOIHOMN CPEIE;

e OCBOCHME CHCTEMBl 3HAHMM, JIEKaMX B OCHOBE XMMHUYECKON
COCTaBJISIFOIICH €CTeCTBEHHO-HAYYHOW KapTHHBI MUpa: (GyHIaMEeHTAIbHBIX
IIOHATUM, 3aKOHOB M TEOPUM XUMHUHU, COBPEMEHHBIX IIPEIACTABICHUN O
CTPOEHMHM BEIIECTBA HA PA3HbIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJSIDHOM,  HAQJAMOJEKYJSIPHOM, O  TEPMOJUHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHMS XMUMHYECKUX PEaKUUH, O
XUMHUYECKOM PAaBHOBECHH, PACTBOPAX M JAMCIEPCHBIX CUCTEMAX, 00 00IIMX
HAy4YHBIX IPUHIUIIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (opmMHupoBaHUE y oOy4Jaronuxcs OCO3HAHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKHUX 3HAHUN ISl OOBSICHEHHUS
KIIIOYEBBIX HJIEH M MPOOJIEeM COBPEMEHHOM XUMUH, A OOBSICHEHUS U



MIPOTHO3WPOBAaHUS SIBIICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO TMPUPOAY;
I'PaMOTHOTO PEIICHUs POOJIeM, CBI3aHHBIX C XUMHUEH, MPOrHO3UPOBAHUS,
aHAJIN3a U OLIEHKH C ITO3UIAH DKOJIOTHYECKON 0€30MacHOCTH ITOCJIEACTBUN
OBITOBOM M TPOM3BOJICTBEHHON JEATEILHOCTH YEJIOBEKa, CBS3aHHOM C
XUMUYECKUM MTPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIEPEPAOOTKOM BEIIECTB;
yri1yOJICHUE MPEJICTABIICHUHN 0 HAYYHBIX METOaX IMO3HAHUS, HEOOXOIUMBbIX
JUIL  TPUOOPETeHUsT yMEHUN OpPHUEHTUPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XUMHUYECKHX SBJICHUN, HMEIOIIUX MECTO B MpHUPOJE, B
MPAKTUYECKOMN JIESTEIIbHOCTH U TIOBCEIHEBHOM KU3HMU.

B mnnmane peanm3anuy TEpBOOYEPENHBIX BOCIMUTATENBLHBIX M Pa3BHBAIOIINX
(GYHKIMI 1ETOCTHOM CHUCTEMBI CPETHEro o0Iero oopa3oBaHUsS NPU H3YyUECHHUH

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

BOCIIUTaHUE YOSKIEHHOCTH B II03HABAEMOCTH SIBJICHUH TPUPOIHI,
YBOKEHUS K TMIPOIECCY TBOpPUYECTBA B O0JIACTH TEOPETUYECCKUX H
NPHUKIIAIHBIX HWCCICIOBAHUN B XHMHH, (OPMHUPOBAHHUE MHUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH;

pa3BUTHE MOTHBAIlMd K OOYYCHWIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO W CaMOBOCIIUTAHHUIO  HAa  OCHOBE  YCBOCHHS
00IIIeUEeJIOBCYECKHUX IIEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTE/UICKTYAIbHBIX U TBOPUYCCKHUX
CrocOOHOCTEW OO0ydarmuxcsi, (OPMUpPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIIICHUSI K CaMOOOPa30BaHUIO W HEMPEPHIBHOMY OOpPAa30BAHMIO Kak
YCJIOBHUIO YCHEITHOM MPodheCcCUOHAILHON U OOIIECTBEHHON JesATEeITbHOCTH,
OTBETCTBEHHOT'O0 OTHOIICHHSI K CBOEMY 3J0POBBIO M IOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HH,

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

OO6m1ee 9uCiIo 9acoB, MPETYCMOTPEHHBIX JIJISI M3YUYCHHUS] XUMUH 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

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM.

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

DJEeKTPOHHOE CTPOEHHE aTroMa YIJepoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS. BajleHTHbIE BO3MOXKHOCTHM aToOMa yrjepoaa. XHUMHUYECKas CBSA3b B
OpPraHUYECKUX COSAMHEHUSX. THUITBI THOPUIN3AIMH aTOMHBIX OpOUTANICH yriepoaa.
MexaHnu3Mbl  00pa3oBaHUsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA U JOHOPHO-
aKuenTopHblil). Tumbl TepeKkppIBaHUA AaTOMHBIX oOpOWTaneil, ©- U m-CBS3U.
OpnuHapHasi, 1BOHAs M TpoWHAs CBsi3b. CTIOCOOBI pa3phiBa CBSI3€H B MOJIEKYJax
oprannueckux BemectB. [loHsTHEe O CBOOOAHOM pagukane, Hykieopuiae Hu
aneKTpoduIe.

Teopusi cTpoeHHs OpraHudeckux coeauHeHud A.M. byriepoBa wu
COBPEMEHHBIC MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYECKUX COCIMHEHUU. MOJNeKynsipHblE U  CTPYKTYpHBbIE  (OPMYIIBIL.
CtpykTypHble (OpMYNBl Pa3IMYHBIX BHJOB: pa3BEPHYTas, COKpali€HHAs,
ckenetHad. M3omepua. Buasl u30oMepuu: CTPYKTYpHasi, HPOCTPAHCTBECHHAS.
OnekTpoHHbIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COSUHEHUHN (MHIIYKTUBHBIN U
Me30MEepHBINA 3PPEKTHI).

[IpenacraBnenue o KiaccupuKaluyu opraHudeckux BemiecTB. [loHarue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOMeHKIarypa oprannyeckux coenuHeHud (IUPAC) u TpuBHalibHbIE Ha3BaHMS
OT/AENBbHBIX IPEACTABUTEIICH.

OcoOeHHOCTH U KJaccu(UKaIUsl OpraHU4YecKux peakiui. OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUSI BEIIECTB M HX MPEBPAILICHUN:
O3HaKOMJICHHE ¢ 00pa3liaMyi OpraHUYeCKUX BEIIECTB U MaTepHUajiaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUI0 OPTraHUYECKUX BEUIESCTB MPU HarpeBaHWU (IUIABJICHHE,
oOyriMBaHWE U TOPEHHE), KOHCTPYMPOBAHUE MOENICH MOJEKYJ OpPraHuYEeCKUX
BEILIECTB.

YrieBonopoasl.

Ankanbl. ['omonmornyueckuii psiji aikaHoB, o0mias Gpopmya, HOMEHKIATypa H
M30MepHsl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AlKaHoB, SP3-
ruopuan3anmsi aTOMHBIX OpOWTaniell yriepoaa, o-cBsizb. dusnueckue CBOIMCTBA
AJIKAHOB.



XUMHYECKHNE CBOWCTBA QJIKAHOB: pEaKLUU 3aMEIICHUs, H30MEpU3alluu,
JNETUIPUPOBAHNUs, [IMKIN3alNH, TUPOJIN3a, KPeKUuHra, ropenus. Ilpencrasinenue o
MEXaHU3M€ peaklUnuidl paJuKaIbHOrO 3aMEIEHUS.

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

[Huknoankansl. O01mas Gopmyna, HoMeHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPONaH, IIUKIO0yTaH) 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 OpOuTanell yriaepoaa, 6- U m-cBa3u. CTPYKTypHasi U reoMeTphuecKas
(umc-TpaHnc-) nzomepus. OU3NUECKUE CBOMCTBA AJIKEHOB. XMMUYECKHE CBOMCTBA:
pEAKIMU TPUCOCAUHEHMSI, 3aMELIEHUS B C-TIOJIOKEHUE IpU JBOMHOW CBS3H,
nonuMmepusannu U okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHBIE peakiuu
Ha JIBOIHYIO CBA3b. CIIOCOOBI MOTY4YEHUS M IPUMEHEHUE AJIKEHOB.

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

AnxuHbl. ['oMonoruueckuil psj amkuHOB, oOmas (popMmyrna, HOMEHKIATypa u
U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKMHOB, SP-
ruOpuaIM3alnsl aTOMHBIX opOuTaneit yriepoaa. @u3nyeckue CBOWCTBA AJTKHWHOB.
XVMMHYECKUE CBOWCTBA: PEAKIIMY MPUCOEIUHEHMS, TUMEPU3ALINH U TPUMEPU3ALINH,
okucienus. KuciorHble CBOMCTBA aTKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakliui Ha TPOWHYIO CBsA3b. CIOCOOBI MOJIyU€HUS U IPUMEHEHHE
QJIKHOB.

Apomarnueckue yrieBoaopoasl (apeHbl). ['omonormyeckuid psii apeHoB,
obmrast popmyna, HOMEHKIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJEKYyJbl OeH3o0ma. DU3NUEecKHe CBOMCTBA apeHOB. XHUMHUYECKHE
CBOCTBA OEH30JIa M €r0 TOMOJIOTOB: PEAKIUH 3aMeIIeHHs] B OCH30JIbHOM KOJIBIIE U
YIJIEBOJOPOIHOM pajuKajie, peaklUuud IMNPUCOSAUHEHUS, OKUCIECHHE TOMOJIOTOB
Oenzona. IlpeacraBnenue 00 OpPUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEPE AJKUJIbHBIX PAJUKAIOB, KapOOKCHUIIBLHOM,
TUJIPOKCUJIBHOW, aMUHO- W HUTPOTPYIIIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH
XUMUYECKUX CBOMCTB cTupoia. [lomumepusanus crupona. CriocoObl MONMYYEHUS U
IPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Tpuponnsiii ra3. IlonytHeie HedTaHbIe Ta3bl. 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 MEXIY Pa3IMYHBIMU KJlacCaMu YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TAJIOr€HIPOU3BOJHBIX YIIIEBOJIOPONOB. Peakuuu
3aMelIeHUs TajoreHa Ha TUJIPOKCOTPYNIY, HUTPOTPYIIY, IHAHOTPYMIY,
aMmuHorpymnmy. JleiicTBue Ha TrajloreHnpoOU3BOAHBIE BOJHOTO U CIUPTOBOIO
pacTBopa MI€noyu. B3auMopaeicTBue OUraJOoreHalKaHOB C MarHueM U LIUHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCIMHEHMUAX. Hcnonw3oBanue
TaJIOTCHIPOM3BOHBIX YIIEBOJAOPOIOB B OBITY, TEXHUKE U TPH CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
n3ydeHue (U3NYECKUX CBOWMCTB YIJICBOIOPOJOB (PaCTBOPHUMOCTH), KAUYECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJaccoB (oOeciiBeurBaHWE OpPOMHOW WIIU
WOJHOW BOJIbI, pacTBOpa IMEpPMaHraHaTa Kajus, B3aUMOJCHCTBHUE alleTUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyXeHHE
yriiepo/ia ¥ BOAOPO/ia B OPraHUUECKUX BEIIECTBAX, MOJYUCHHUE ITHIICHA U U3YYEHUE
€ro CBOMCTB, 03HakoMJieHHE C KoJulekuusMu «HedTb» u «Yromiby, ¢ odpasuamu
IJIaCTMACC, Kay4YyKOB W PE3MHBI, MOJECIMPOBAHUE MOJIEKYJ YIJIEBOJAOPOAOB H
raJIOr€HIPOU3BOJIHBIX YTIIEBOAOPOIOB.

Kucioponconepxamniue opranndecKue coeJMHEHU.

[IpenenbHbie OmHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJl (Ha MpuMepe
METaHoOJla M JTaHona). ['omoyoruueckuii psa, obmias QopMmyna, HU30MEpHs,
HOMEHKJaTypa W kinaccudukanus. Dusmdeckue CBOWCTBA  MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXKIYy MOJIEKYJIaMH CIIUPTOB.
XVWMHYECKUE CBOMCTBA: pEaKUM 3aMEIIEHUs, JETUApATaIluu, OKUCICHUS,
B3aUMOJICHCTBUE C  OPraHMYECKUMH UM  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuns Ha OJTHOATOMHBIE COUPTHI. [[€MCTBHE 3TaHOA U METAHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MOJy4yeHHs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbi€ CHOUPTHI — OSTUJIEHIVIMKONb W ThulepuH. Dusnueckue u
XUMUUYECKHE CBOMCTBA: pEAKIIUU 3aMEIIEHHUS, B3aUMOJICHCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMU KUCIIOTaMH, Ka4eCTBEHHAsI PEaKIvsi HA MHOTOATOMHBIE CITHPTHI.
[IpencraBieHue 0 MEXaHU3ME peakinil HyKJieopuiIbHOr o 3aMenieHus. JleiicTBue Ha
opranu3M uenoBeka. CriocoObl MOJIy4eHHs ¥ MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpOEHHME MOJIEKYJbl, B3aWUMHOE BIUSHHE THAPOKCOTPYINBI H
OeH301pHOTO simpa. duszndeckue cBoicTBa (peHosia. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB (peHona. KadecTBeHHBIE peakiuu Ha (eHod. TOKCHYHOCTH (eHoa.
CrniocoObl monmyueHus u npuMmenenue penona. GenondopmaibaeruiHas CMoa.

KapOoHMWIIbHBIE COETMHEHUSI — ATTbJETHIBl U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomMepus U HOMEHKJaTypa. DPuU3MYecKUe CBOWCTBA albJETUI0B U
KETOHOB. XMMHUYECKHE CBOKWCTBA aJIbJIETU/IOB U KETOHOB: PEAKLIUU ITPUCOEAUHEHUS.
Oxucrnenue ambJEeru/ioB, KAueCTBEHHBIC peakuuu Ha anbAeruabl. CrocoOsbl
MOJTYYECHUSI U TPUMEHEHUE AJIbJAETUI0B U KETOHOB.

OnHOOCHOBHBIE MpefeNibHbIe KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust u HoMeHkatypa. dusnueckue cBorcTBa
OJTHOOCHOBHBIX TPEACIBHBIX KapOOHOBBIX KHUCIOT. BOMOpOIHBIE CBS3UM MEXIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus >TepuUKalUU, PEaAKIUU C Y4YacTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHSTHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HEMpPEAETbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. IIpeacraBurenu BBICIIUX
KapOOHOBBIX KHCJIOT: CTE€APUHOBAs, NAJIbMUTHUHOBAS, OJCUHOBAs, .JUHOJIEBAs,
NUHONeH08as KUCA0Thl. CrocOOBI MONTYYEHUSI U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxuble 3¢upsl. ['oMmonoruueckuit psia, obmas Qopmyna, uzomepus u
HOMEHKJIaTypa. DPU3NUECKHE U XMMHUYECKUE CBOWCTBA: TUAPOIU3 B KHUCIOW H
HIEJIOYHOU CpEeJIE.

Kupswi. Ctpoenue, puznueckue U XMMUYECKHUE CBOWCTBA KUPOB: TUIPOJIH3 B
KHUCIION U 1ienovyHon cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPIKAIIUX OCTATKU
HETPEIEIIbHBIX JKUPHBIX KUCTOT. JKHUpbI B IpUpOIE.

MpI1a KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHUE.

OO6mras xapaktepucTuka yrieBonoB. Knaccudukamnus yrneBomaoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcupuoo3a. dusnyeckre CBONCTBA UM HaxXxOoXkAeHHE B npupoje. DoToCHHTES.
XHAMHUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMKU C Y4aCTUEM CHUPTOBBIX U AJIbIECTUIHON
Ipynn, CIOUPTOBOE W MOJOYHOKUCTOe OpoxkeHue. [IpumeHeHue TIOKO3bI, €€
3HAQUYCHUE B KU3ZHEACATENBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MaJIbTO3a U
nakTo3a. BoccranaBimBaromye 1 HEBOCCTAHABIMBAOIIME AHcaxapubl. 1 uaponus
nucaxapuioB. Haxoxnenue B mpupoae u npuMenenue. [lonmucaxapuapl: kpaxmadn,
IVIMKOTEH M 1eiuntoyio3a. CTpoeHrne MakpoMOJNEKYJd KpaxMasa, TJIMKOreHa H
HEeJUT0103bl.  PU3MYECKHMEe CBOMCTBA Kpaxmajga W UEJUIK0JIO3bl. XHMUYECKHE
CBOMCTBA Kpaxmayia: TMAPOJIU3, KA4eCTBEHHAs PEaKUHs C HMOJOM. XUMHUYECKHE
CBOMCTBA LIEJUIIOJIO3bL: TUIPOJIN3, MONydeHue 3PupoB uenitono3bl. [loHsarue o6
MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METOAbl HW3Y4YEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3AUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHWE STUJIOBOTO CIHPTA B alIbJIETH]l HA PAaCKAJIEHHOW METHOW MPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), KAUYECTBEHHbIC PEAKIMU Ha adbJeruibl (C THUIPOKCHUIOM
muammuncepeopa(l) u ruapoxcugom meau(ll)), peakius riumepruHa ¢ THIPOKCHAOM
memu(ll), xumuueckre cBOWCTBa pacTBOpa YKCYCHOW KHCIIOTHI, B3aUMOJICUCTBHE
pacTBOpa TI0K03bI ¢ TuApokcuaoM Meau(ll), B3aumoneiicTBue kpaxmania ¢ HOIO0M,
pEIIeHre OKCIEPUMEHTAIBHBIX 3a7a4 1o TemaMm «CoupTel U (EHOIBIY,
«Kap6oHoBbie KUCIOTHI. COXKHBIE I(UPBI».

A3o0Tcoep:Kanue OpraHndecKkue coeTuHeHnsl.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIC amMmMuaka. Kmaccudukanys aMuHOB:
anudaruyeckue M apoMaTUYECKHe;, IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Ctpoenne monekyn, obmas (Gopmysa, U30MepHs, HOMEHKIATypa U (PU3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA ajin(aTUYECKUX aMHHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Comnu anKuIaMMOHUA.

AHWINH — IPEJCTABUTE]Ib aMUHOB apOMATHUECKOTO pssia. CTpoeHrEe aHUIINHA.
B3aumHoe BiusHME Tpynn aroMoB B Mojekyiae aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHuiuHA. KauecTBeHHbIE peakiuu Ha aHwiMH. CrocoObl
MOJIyYeHUsT W TpUMEHeHHe anudaTuyeckux amMuHoB. [lonmydeHue aHuimuHa wu3
HUTPOOEH30J1a.

AmuHokucioTel. Homenkinarypa u uzomepusi. OTAenbHbIe IPEACTABUTENN O
AMUHOKHUCJIOT:  TJIMIMH, ajaHuH. @Ou3nyeckue CBOWCTBA aMHUHOKHCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHEHUN, peakuus TOJUKOHJEHCAlMK, OOpa3oBaHHE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 MENTUIOB.

benku kak mnpuponHbie nojuMmepbl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THAPOJIH3, JACHATYypalus,
KaueCTBCHHbIE PEaKIIMK Ha OCIKH.

OKCIIEpUMEHTAIBHBIE METOAbl HW3YYEHHUsI BEIIECTB M HX MPEBPALICHUMN:
pacTBOpeHuE OEIKOB B BOJE, JCHATypalus OCJKOB IMPU HAarpeBaHUM, IIBETHHIC
peakiuu Ha O€JKH, pelIeHHWe OKCIEePUMEHTAIbHBIX 3ajlad MO0 TeMaM
«A30TCcoaepKalle OPraHUIECKHE COETUHEHU» U «Pacro3HaBaHUE OPraHMYeCKUX
COCTMHEHUI.

BricokoMoOJIeKYJISIPHBIE COCIMHEHUS.

OCHOBHBIE TIOHSITUSI XMMHUU BBICOKOMOJIEKYJSIPHBIX COCTMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENCHb MOJIMMEPHU3ALINM, CPEIHSS MOJICKYJIIpHAsI



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

[Tomumepnsie matepuansl. [lnactMacchl  (MOAMATUIICH, MOJMIPOIUJICH,
MOJIMBUHWIXJIOPU, TIOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DJ1acTOMEpHI: HaTypaJIbHBIN Kay4dyK, CUHTETUYECKHUE Kay4yKu
(OyTamueHOBbIH, XJIOPOMPEHOBBIN, N30MTPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

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

[Tonmumepsl CIeUATBbHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AIEKTPOIPOBOIAIINE TTOIMMEPBI, OMOpa3yiaraeMple TTOJTUMEPHI).

OKCIEpUMEHTAIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
KaydyKOB, pCIICHUE 3SKCIEPUMEHTAIBHBIX 3a7ady 1o Teme «Pacno3HaBaHue
IJIACTMACC U BOJIOKOH».

Pacuérnsle 3amaun.

Haxoxnenne MomekyasipHod ¢GOpMyINbl OpPraHUYeCKOro COEIUHEHHUS TI0
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €F0 COCTAB, HAXO0KICHUE MOJIEK YIS PHOM
(bopMyJIbI OPraHUuECKOT0 COSTMHEHUS 0 Macce (00BEMY) MPOAYKTOB CrOPaHHUs, 1O
KOJIMYECTBY BelecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIMHM /WU HCXOIHBIX
BEIIECTB, YCTAaHOBJIIEHUE CTPYKTYpHOU (POpPMYIIbI OpPraHMyecKoro BeLIECTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, ONpPEACIICHUE JTOIH
BBIXOJIa TPOAYKTA PEAKIIUH OT TEOPETHUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIe CBA3U.

Peanuzanus MeXIIpeAMETHBIX CBSI3€UM MPHU 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 (aKT, TUNIOTE3a,
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€IUHHIIBI HW3MEPEHUsS, CKOPOCTb, IHEPrus,
Macca.

buonorusi: kneTka, oOpraHusM, S3KOCHUCTeMa, Ouocdepa, MeTadboIu3M,
HACJIEICTBEHHOCTh, ABTOTPO(MHBIA M TeTepOoTPO(HBIA TUI MUTaHUSA, OpOXKEHUE,
dboTocuHTE3, JAbIXaHWE, OENKH, YIJIEBOAbI, >XUPbI, HYKICUHOBBIC KHCIIOTHI,
(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. XUMUYeCKuil sinemeHT. 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. CBs3b MeproanyYecKoro 3akoHa u llepuognyueckoil cUCTEMBbI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
MPOCTHIX U CJIOKHBIX BEIECTB 0 TPyNIIaM U epruojaM. 3HaYE€HHUE NEPUOJUYECKOTO
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. BogoponHas 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 coeiMHeHNIX. 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. lIpeacrasienue 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
XUMHUH. 3aKOH COXPAHEHHUsI MAacChl BEILIECTB; 3aKOH COXPAHEHHS U IPEBPALLICHU S
SHEPIruM IMPU XUMUYECKUX peakiusix. TeraoBbie 3PHEeKThl XUMUYECKUX PEaKIUH.
TepMoXUMHUYECKHE YPAaBHEHHS.

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

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

Onextponutudeckas aucconuanus. CwibHbIE €W claa0ble 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. [lpomecchl OKHUCICHHST W BOCCTAHOBIJICHUSI.
Baxnelime OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
pasnoKeHue TMEepOoKCHAAa BOAOPOJAa B NPUCYTCTBUM KaTaau3aTopa, MOIEIH
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 [lepuoandeckoi 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, ¢usznueckne M XUMUYECKHE CBOKWCTBA: 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 TrayioreHoB. JlabopaTopHble M MPOMBIILIEHHBIE CIIOCOOBI MOJY4EHHUS
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 IEPOKCHU/IBI.



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. HaxoxneHue B mpupoie, CrocoObl MONMydeHHus, (U3HYECKUEe 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 mpupojae, CHOCOOBI MONMy4deHUS, (HU3HMYECKUE 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 ¢ XUMHYECKHE CBOMCTBA TMPOCTHIX BELIECTB, OOpPa30BaHHBIX
yraepogoM. Oxkcun yriuepona(ll), oxcun yranepoma(lV), yrompHast kucinora u eé
colH. AKTHUBUPOBAHHBIA yroib, aacopOius. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKkU. [IprMeHeHHne MPOCTHIX BEIIECTB, OOPA30BaHHBIX YIJIEPOAOM, U €rO
COCIMHECHU.

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 Ileproanueckor cucreMe XUMHUYECKUX 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: TUAPOMETAILTYPrus, MUPOMETAILTYPIHS,
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
CBOIMCTBa, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAMHEHUM.

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

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



OO6miasi xapakTepucThka MeTauioB 1o0ouHbIX noarpymnn  (b-rpymm)
[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.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHia M €ro COEAUHECHUU.
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 xene3a(ll) u sxeneza(lll). [Tonyuenue 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 [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMenenue
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», B3aUMOJEHCTBUE
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, B3aMMOJCHCTBHE THAPOKCUIOB ATIOMUHHUS M IHUHKA 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 obecreyeHNn yCTOMUYUBOrO pa3BUTHs yenoBedecTna. [lonstue
0 HAYYHBIX METOJIaX MMO3HAHUS U METOJOJIOTMU HAy4YHOr 0 uccienoBanus. Hayunsie
MIPUHITUIIBEI OPTaHU3AIMH XUMHAYECKOT0 TTPOM3BOoIcTBA. [[pOMBINIIICHHBIE CITOCOOBI
MOJIYUYEeHUs] BaXXHEUIIMX BellecTB (Ha MpUMepe MPOU3BOACTBA aMMMAKa, CEPHOMU
KHUCJIOThI, MeTaHoJa). [IpoMbIluieHHbIE CTTOCOOBI TTOTYYEHUSI METAJIJIOB U CILIABOB.
XUMUYECKOE 3arpsi3sHEHNE OKPYKAIOIIEeH Cpeibl U ero nociaeAcTBus. Poiabs xumuu B
00eCIeYeHUU IHEPreTUIECKON 0€30I1acHOCTH.

XuMHsi HW 300pOBbE€ UeloBeKka. JlekapcTBeHHble cpeacTBa. lIpaBuia
UCII0JIb30BAaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojib XuMHuM B pa3BUTUU MEIHUILIVHBI.

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



Kocmernueckue u mnapdromepHbie cpeactBa. beiToBas xumus. [lpasuia
0€30MMacHOr0 UCIOJIL30BAHMS ITPENAPaTOB OBITOBOM XMMUU B TOBCEAHEBHOM KU3HU.

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

XuMus B CEJIbCKOM X03siicTBe. OpraHMvecKue U MUHEpalbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuaibl, KpPacKU, CTEKIIO, KEpaMmuKa.
Marepuansl 11 351eKTpOoHUKUA. HanoTexHonoruu.

Pacuérnrble 3agaun.

Pacuérei: mMacchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIWYECTBY
BEIIECTBA, MAcCe UJIM O0BEMY OJJHOTO U3 YHACTBYIOLIUX B PEAKIIMHU BEIIECTB, MACCHI
(06bEMa, KoIMUEecTBa BEIIECTBA) MPOYKTOB PEAKIIMH, €CIIH OJTHO U3 BEILIECTB 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, N0 BBIXOJ1a MPOAYKTA PEAKIIMU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbI€ CBSI3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOpraHnyecko xumuu B 11 Kiacce ocylecTBIsieTCs Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHITUHN, IPUHATHIX B OTJEIbHBIX
IpeaMeTax €CTECTBEHHO-HAYYHOI' O IUKJIA.

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

du3uKa: MaTepusi, MUKPOMUP, MAKPOMUP, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb, BEIIECTBO,
TENO0, O0BEM, arperaTHoe COCTOSIHME BEIIECTBA, HACANbHBbIA Ta3, (U3HUYEeCKUe
BEJINYMHBI, €AUHULBI U3MEPEHUSA, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, opraHusM, 3KOCuCcTeMa, Onocdepa, MeTadoIn3M, 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: XUMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYPIrusi, CTPOUTEIbHBIC
MaTepUalbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, NMUILEBAs IPOMBIIIJICHHOCTb,
dbapmarieBTUEeCKast MPOMBIIIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX
IIPENapaTroB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
MIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHUCTEMHO-AEATENIBHOCTHBIM IOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MpeaMeTra «XUMHsS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHUsI BBIICICHBI CICIYIOIIME COCTaBIISIIONIME: OCO3HAHUE
OOYJarOMIMMUCS POCCUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPEAECICHNIO; HUTMYME MOTHUBAIIUU 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 pE3yNbTaTbl OCBOCHHUS IMpeaMeTa «XUMHUS»  OTPAKAKOT
c(hOpMUPOBAaHHOCTh OIbITA [MO3HABATEILHOM U MPAKTUYECKOW JESATEIbHOCTH
00y4Jaromuxcs B MPOIIECCe peaan3aun 00pa3oBaTelIbHON AESITEIHLHOCTH.

JIMYHOCTHBIE PE3YyNAbTATBl OCBOCHUSI MpPEAMETa «XUMHUS» OTPAKAIOT
c(hOpMUPOBAHHOCTb OIbITA TO3HABATEIILHOW M MPAKTUUYECKON JesATEeTbHOCTH
oOydJarmuxcs B MPOIECCe pean3alid 00pa3oBaTeIbHON NIEATEIbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAKECHUS K 3aKOHY U MPABOMOPSIAKY;

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 MOTHBBI, 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 TIPOIIECCY TBOpPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
IPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAOMIOJCHUHN, KPOMOTJIIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
IIOCTOSTHHOT'O TPyJa YUYEHBIX U IPAKTUKOB;

MHTEpPECa U TO3HABATEILHBIX MOTUBOB B ITOJIY4YE€HUHU U TTOCIEAYIOIIEM aHATIN3E
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 MIPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYACh HA MOPaIbHO-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:

MOHMMAaHUsl IIEHHOCTEM 3J0poBOro 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;

MMOHUMAaHMUSl [IEHHOCTH TIPaBWJI MHIUBUIYAJILHOTO U  KOJUJIEKTUBHOTO
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:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B y4eOHO-HMCCIIE0BATEIbCKOM
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM M  JAPYrUX BUOAX
NEeATEbHOCTH;

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

WHTEpeca K MPAKTUIECKOMY M3YYEHUIO0 MPOQPECCUil pa3iuyHOTO pPoja, 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
oOpasoBaHus, Oyaymiedl mnpodeccur W peaau3aliuud COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHU, HUHTEPECOB U
noTpeOHOCTEel 00I1IeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

AKOJIOTUYECKHU 11€JIeCO00pa3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3eMJIE;

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, NPHUHOCAIIMX BpEA  OKpYKaOIIEH
OPUPOJHON Cpele, YMEHHUsl MPOrHO3MPOBaTh HEOJIArOMpUSATHBIE 3KOJIOIMUECKUE
MOCJIEJCTBUS MPEANPUHIUMAEMBIX ACHCTBUN U MIPEIOTBPALLATD UX;

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

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO 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
NO3HAHUM TNPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHUM NpoOJieM COXpaHEHHMs
IIPUPOTHOIO PAaBHOBECHS,

yOeXKJIEHHOCTM B  OCOOOM 3HAYMMOCTH XUMUHM JUISI COBPEMEHHOMU
LIMBUJIM3ALNN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTHU U BAXKHOW POJIN B CO3JJaHUN
HOBOW ©0a3pl MaTEpUATILHOM KYJIbTYpbl, B pEHIEHUWU TIJI00aJbHBIX MpOOJIeM
YCTOMYMBOI'O Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, YHEPIE€TUUYECKOM, NMUILEBOU U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIIEUTHOTO TPY/AA U 9KOJIOTMYECKH KOM(OPTHOM KU3HU KaXA0r0 4JieHa 0OIEeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HMCIOJb30BaTh
noJyJaeMble 3HAHUS JJIs aHaJIM3a U OOBSICHEHHUS SBJICHUM OKPY’KalOLEro Mupa u
IPOUCXOAAIIUX B HEM U3MEHEHUHN, YMEHUS Jies1aTh 00OCHOBAHHBIE 3aKIFOYEHUS Ha
OCHOBE HayYHBIX (PAKTOB U UMEIOIIUXCS JAHHBIX C I[EJIbIO TIOTYYEHUs IOCTOBEPHBIX
BBIBOJIOB;

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

MHTEpeca K MO3HAHUIO, NCCIIEI0BATEILCKON JEATENbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTHM K  HENPEPhIBHOMY OOpa30BaHHMIO H
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUM 10 XUMHUU B
COOTBETCTBUH C )KMU3HEHHBIMU MTOTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSIM TpyZa B pa3iMuHbIX chepax npodheccuoHaTbHOU
NEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI



MeranpeaMeTHbIE pE3ybTaTbl OCBOCHHS IIPOIPAMMBI IO XMMHMHM Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIIOYAIOT:

3HaYMMble  JUIE  (OPMHUPOBAHMS ~ MHUPOBO33PEHUS  OOy4YAIOIIMXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPaXKaIOIINe
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUPAa U CHEUU(PUKY METOJOB TMO3HAHMS,
UCMOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBICHUE,
npoliecc, cucTtemMa, HaydHbld (hakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOMIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCalbHblEe yuyeOHbIe NeiCTBUS (IIO3HABaTeNbHbIE, KOMMYHUKATHUBHEIC,
PEryISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIInuXCs;

CIIOCOOHOCTD oOy4arommxcs UCITI0JIb30BaTh OCBOEHHBIE
MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJbHbBIE 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) 6a30BbIE JJOrHYeCKHUeE e CTBUS:

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

ONpeaeNsITh 1€ JeATCIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThl IEATCIHHOCTH C TTOCTABJICHHBIMHU LICJISIMU;

HCTIOJIb30BaTh IMPHU OCBOECHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIILJICHHUS:
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W yCTAaHABJIMBATH UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONIUE TIOHSTHS JJIsI OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHUM;

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

yCTaHABJMBAaTh TNPUYMHHO-CJIECACTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
aQHAJIOTHH), BBIABISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHMS B PacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YeMbI€ B XUMUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJIEITH, TPEOOPA30BBIBATH MOJICTbHBIE TPEJCTABICHUS — XUMUUECKUN
3HaK (CMMBOII) 2JIEMEHTa, XUMUYecKas popmysa, ypaBHEHHE XUMUIECKON peaKIInu
— MPU PEIIEHWH Y4eOHBIX TO3HABATEIBHBIX W MPAKTHYECKUX 3a7a4, MPUMEHSThH



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

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeHUCTBUS:

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

(GbopMyIMpOBATh LIETU U 33/1a4U UCCIIECIOBAHNUS, UCIIOb30BATh MTOCTABJICHHBIC
U CaMOCTOSITENIbHO COPMYIUPOBAHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JUII (POPMUPOBAHUS THUITOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJIECHUN;

BJIQJICTh HAaBBIKAMH CAMOCTOSTCIIBHOT'O IUIAHUPOBAaHUS U TPOBCACHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIIOMATh 32 XOI0M
mpolecca, CaMOCTOSTENLHO IIPOTHO3UPOBATH €ro pPe3yiabTar, (opMyIupoBaTh
0000111eHUS ¥ BBIBOJIbI OTHOCUTEILHO JJOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0BAHMUS,
COCTaBJIAITb OOOCHOBAaHHBIN OTUET O MPOJICIAHHOMN padoTe;

npuoOpeTaTb OMBIT YYEHUYECKOM HCCIIEe0OBATEIbCKOM U MPOEKTHOU
JESTENBHOCTH, TPOSBIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MTOMCKY METOJIOB PEIICHUS MPAKTHICCKUX 33124, MPUMEHECHUIO Pa3INYHbBIX METO/IOB
MO3HAHUS.

3) padora ¢ unpopManHe:

OPUEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX HHPoOpMauu (HAYy4HO-
MOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJAEpKaHHUs, CIPaBOYHBIC TOCOOWMS,
pecypcel MHTEpHETa), aHanM3upoBaTh WH(POPMAIUIO PA3TUYHBIX BUJIOB U (POpM
IPE/ICTaBIICHNUS, KPUTHUYIECKU OLICHUBATH ed JI0OCTOBEPHOCTH u
HETTPOTUBOPEUHUBOCTH;

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

mpuOOPETaTh OMBIT KCIOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHN U PA3NUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHMAIBbHYIO  (GOpPMY  MPEACTaBICHUS
uHopMmanuu (cXeMbl, 'paQuKH, THarpaMMbl, TaOJIUIIbI, PUCYHKH U APYTHE);

WCITOJIb30BaTh HAYIHBIN SI3BIK B KAUECTBE CPEICTBA MPH padOTE C XMMUICCKOM
uH(popMaIel: NpUMEHITh MEXKIpEeIMETHbIE ((PU3NUECKHE W MATEMATHYECKHE)
3HAKU U CUMBOJIBI, (OpMYIIbl, aOOpeBUATYPHI, HOMEHKJIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAI'TIAJHOCTH.

KoMMyHHKAaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eiCTBUSA:



3a71aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOI TEMBI B XOJI€ 1MaJiora 1/1iu
JUCKYCCHUH, BBICKA3bIBATh UJIEU, (DOPMYIHPOBATH CBOU MPENIIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHHUSI IPEUIOKEHHOM 3a1a4H;

BBICTYTIATh C TPE3CHTAIMCH pPe3ybTaTOB TO3HABATEIHHOU JEATEIHHOCTH,
HOJYYCHHBIX CAMOCTOSATEIBHO HUJIH COBMECTHO CO CBEPCTHUKAMU IIPH BBITIOJTHCHHUH
XHAMHYECKOTO JKCIICPUMEHTA, MPAKTHIECKOH pabOThI MO WCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BCILNECTB, pealn3alii yueOHOro MpoeKTa, ¥ (DOpMYJIMPOBATH BHIBOIBI
10 pe3ysbTaraM IMPOBEAEHHBIX HCCICIOBAHUN IMYyTEM COTJIACOBAHUS ITO3WIUN B
X071 OOCYXKJIEHUS U 0OMEHA MHEHHUSIMH.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe 1eliCTBHUS:

CaMOCTOAATEJIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOKO I03HABATEJBHYIO
NESTEILHOCTh, ONpenelss €€ Leau M 3aJauyd, KOHTPOJIMpPOBaTb M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MpEeslaraéMblii aarOpuTM JEUCTBUH IpH
BBIMIOJTHEHUM YYE€OHBIX M MCCIIEJOBaTENbCKUX 3aJad, BbIOMpaTh HamoOojee
3((PeKTUBHBIN C€IOCO0 KX pelIeHHs ¢ Y4ETOM TOJYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYLIECTBIIATH CaAMOKOHTPOJIb JEATEIIBHOCTM HAa OCHOBE CAMOAHAIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHS MPOTPaMMBbI 110 XUMUU Ha YIIyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEr0 OOIIEr0 00OPa30BaHUS BKIIOUAIOT CIEUPUIECKHUE [T
y4eOHOro npeaMera « XuMHUs» HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI 110
OCBOEHHIO, MHTEPIpPETAlMM U NpeoOpa3oBaHUIO 3HAHUN, BUABI JIEATEIBHOCTH I10
MOJyYEHUIO HOBOTO 3HAHUS W TMPUMEHEHHWIO 3HAHUN B Pa3MYHBIX Y4eOHBIX
CUTYalUsIX, a TAK)KE B PEaJIbHBIX KU3HCHHBIX CUTYyalUAX, CBI3aHHBIX C XuMuel. B
OporpaMMe II0 XHMHMM IIPEIMETHBIE PE3yJbTaThl IMPEACTABICHbI IO TOAam
W3y4YCHHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckas XAMHs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUNA: O MECT€ W 3HAYCHHM OPraHUYeCKOM
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pPa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHMUECKOM, YHEPIeTUUECKON U
MUIIEBOM 0€30MaCHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,



HOBBIX HUCTOYHUKOB SHEPruu, B o0ecrie4yeHu paloOHAIbHOTO
IPUPOJIONIOJIb30BAHUS, B (DOPMUPOBAHUM MHUPOBO33PEHUSI M OOIIEH KyJIbTYpbI
YEJI0BEKa, a TAK)KE IKOJIOTMYECKA 0OOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3710POBBIO
Y [IPUPOJHOM Cpene;

BJIQJICHME  CHCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArarolIne MOHATHS — XUMUYECKHI JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obojouka aroma, S-, P-, d-aTOMHBIE OpOWTAIH, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToma, TUOpUAu3alMsl AaTOMHBIX OpOuTajaed, HWOH, MOJEKYa,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMUUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIAPHBINA 00BEM, YIIIEpOJIHBIN CKeNeT, (yHKIMOHAIbHAS
Ipynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHBIE), H30MEpUs CTPYKTYpHass M HPOCTPAHCTBEHHas (reoMeTphyecKas,
ONTUYECKAas), HM30MEPbl, TI'OMOJOTMYECKUN psll, TOMOJIOTH, YIJIEBOIOPOIbI,
KHUCIIOPOA- U a30TCOAEP)KAIUE OPraHUYECKUE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJICKYJISIDHBIE COCIWHEHUS; TEOPUH, 3aKOHBI
(nepmonnueckuii 3akoH Jl. M. MeHaeneeBa, Teopusi CTPOCHHUS OPraHUYECKHUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEBpAIllCHUs] HHEPrUU TPU XUMHUYECKUX PEaKIUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIME B OCHOBE
MOHUMAHUS TPUUUHHOCTH Y CUCTEMHOCTH XUMHYECKHUX SIBIEHUI; TPEACTABICHUS O
MEXaHU3Max XUMHUUYECKUX PEaKlHUi, TEePMOJAMHAMUUYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUs, O B3AUMHOM BJIMSIHUHA aTOMOB U TPYIII aTOMOB B
MoJIeKyJaxX (MHIYKTUBHBIH U Me3oMepHbId d(pdexTsi, opuentantsl | u |l pona);
(akTONOrMYecKue CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYYEHHH M O€30MacHOM
UCIIOJIb30BAaHUM BAXHEHIITMX OPraHMYECKUX BEMIECTB B OBITY M MPAKTHYECKOM
JESITENbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MTPUHIIUIIAX XMMUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPON3BOJICTBA METAHOJIA, IepepadoTKu HePTH);

chOpMUPOBAHHOCTh YMEHHWI: BBISBIISATh XapaKTEPHbIE MPHU3HAKU TOHITHH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATHS MPU
ONMCAHUU COCTaBa, CTPOEHUS U CBOWCTB OPTraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTH YMEHUIA:

UCIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JUIsl COCTABJICHUS] MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHMYECKUX
BELIECTB;

COCTaBJIATh YPABHEHUSI XMMHYECKUX PEAKIIUM U PaCKpPhIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUHUM  TMOCPEACTBOM  COCTaBIICHUS
ANEKTPOHHOrO OajlaHca JTUX pEeaklMil, peakuuii HOHHOTO OOMEHa MyTEéM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHECHU;



W3TOTABJIMBATh MOJIENTM MOJIEKYJT OPraHMYECKUX BEIIECTB JJI WIUTIOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c()OpMUPOBAHHOCTh YMEHHUH: YCTAaHABIMBATH MPUHAMJIEKHOCTh W3YYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy U CTPOCHHIO K OIPEICIEHHOMY
KJIacCy/TpyIne COENWHEHHWM, JaBaThb MM Ha3BaHUA IO CUCTEMaTHYECKOM
Homenknarype (IUPAC) u npuBomuth TpUBUAIbHBIC HA3BaHUS ISl OTACIBbHBIX
IpEACTaBUTENIEH OPraHUYECKUX BEIIECTB (3TWIEH, alleTHIICH, TONYOJ, TJIMIIEPHH,
ATUJICHIJIMKONb, (EeHol, (QopManbAerull, aueTaibAerujl, aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs], OJICMHOBAS, aJIbMUTHHOBAsI KUCJIOTHI,
[VIMLWH, aJaHuH, MallbTo3a, (PYKTO3a, aHWIMH, IUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJ XUMHUYECKOW CBS3U B
OPraHMYECKUX COEIUHEHUAX (KOBaJICHTHAsT W MOHHAsl CBSI3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

chOpPMUPOBAHHOCTh YMEHHS MPUMEHATHb TMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytiepoBa st OObSCHEHUS! 3aBUCUMOCTH CBOWCTB
BEUIECTB OT UX COCTaBa U CTPOCHMUS;

c(hOpMUPOBAHHOCTH YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3UYECKHE
M XUMHYECKHE CBOWCTBA THUINHUYHBIX TMPEACTABUTENICH pa3IMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOAIKAHOB, aJIKEHOB, AJIKaJIUCHOB, aJIKMHOB,
apOMaTUYECKUX YTJIEBOJOPOJOB, CHUPTOB, ANbJIETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX M CIOXKHBIX A(UPOB, KUPOB, HUTPOCOCAMHEHUN W aMHUHOB,
AMUHOKHUCTIOT, O€nmKOB,  yryieBogoB  (MOHO-, JHM- ©  TOJHCAXaPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY  HUMH  ypaBHEHUSAMHU
COOTBETCTBYIOIIMX XUMHUYECKHX PEAKUHl C UCIOJb30BAHUEM CTPYKTYPHBIX
bopmya;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHNYECKUX COSAUHEHUHN OT
KpPaTHOCTHU U TUIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOT'O BIMSHUS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIEBOJOPOJIHOTO
ChIpbs (HEPTH, NPUPOHBII ra3, yrojib), CIOCOOBI €ro nNepepadoTKU 1 MPAKTUYECKOE
MIPUMEHEHUE TPOAYKTOB IepepadoTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METOJIax MO3HAHMS — HAONIOJCHUH, U3BMEPEHUHN, MOJCIUPOBAHUHU, IKCIIEPUMEHTE
(peaabHOM Y MBICIIEHHOM) U YMEHUS MPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTb YMEHUSI IPUMEHATH OCHOBHBIE ONEPAIIUK MBICIIUTEIILHON
NEeSATeTbHOCTH — aHalli3 W CHUHTE3, CpaBHEHHE, 000OIIeHHEe, CHUCTEeMAaTH3alluIo,



BBISIBJICHUE ITPUYMHHO-CIIECIACTBEHHBIX CBA3E€M — JUIsl M3YYEHHUsI CBOWCTB BEIIECTB U
XUMHYECKUX PEaKILINii;

c(OPMUPOBAHHOCTh YMEHHIA: BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
HNOHATHUAMM U TPEACTABICHUSIMHU APYTrUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0ojyiee OCO3HAHHOIO MOHHMMAHMS CYIIHOCTH MAaTE€PUAIBHOIO €AMHCTBA MUPA,
UCMOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
IPOTHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTH YMEHUI: TPOBOAUTH PACUETHI [TO XUMHUUECKUM (POpMyTIam
U YpaBHEHUSIM XHMUYECKHX pPEaKIUi C MCIOJIb30BAHUEM (U3NYECKUX BEIUYUH
(Macca, 00BbEM Tra30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Pacd€Thl MO HAXOXACHUIO XUMHUYECKOW (HOpMyIibl
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJSIM XUMHYECKHX 3JEMEHTOB, MPOIAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHMIA: MPOTHO3UPOBATH, aHAIM3UPOBATh M OI[CHUBAThH
C TMO3ULUMH  HKOJIOTMYECKOM  O€30MacHOCTH  IOCHIEACTBUS ~ OBITOBOM U
MIPOU3BOCTBEHHOM IEATEIHHOCTH YEJIOBEKA, CBSI3aHHOM C mepepaboTKOM BELIECTB,
WCIIONIb30BaTh MOJYYCHHBIE 3HAHUSA ISl PUHSATUS TPAMOTHBIX PEIICHUN MpolieM
B CUTYaIUsIX, CBA3aHHBIX C XUMHUEH;

c(OpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITEIbHO IUIAHUPOBaTh W IMPOBOIUTH
XUMHUYECKUH DJKCHEPUMEHT (MOIy4eHHEe M M3y4eHHE CBOMCTB OpPraHUYECKUX
BEIIECTB, KAUYECTBEHHbIE pPEAaKUUU YIJIEBOJOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCJIOPOACOAEPKAIIMX OPraHUYEeCKUX BEIIECTB, PELICHHE 3KCIEPUMEHTAIbHbBIX
3aJa4 O PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOJCHUEM MpPaBUI
Oe3omacHOro oOpallleHUsl € BEHIeCTBAMU U JIaDOpAaTOPHBIM O0OpPYIOBAHHEM,
GopmMynupoBaTh Li€Jdb HUCCIEAOBAHUS, TMPEACTABIATh B pa3IudyHoOM (opme
pe3ybTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OPMUPOBAHHOCTHh YMEHHIA:

coOII0/1aTh MpaBUiIa HKOJIOTUYECKU IEIeCO00pa3HOro MOBeAEHUs B OBITY U
TPYAOBOH JEATENbHOCTH B LENSAX COXPAHEHHUS CBOETO 37]0POBbS, OKPYXKAIOLIEH
MPUPOTHON CPEJIbI U JOCTUKEHHSI €€ YCTONYHBOTO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOIO JCHCTBHMSI Ha KHUBBIE OpPraHU3MBI
OIpeAesIEHHBIX OPraHMYECKUX BEIECTB, MOHUMAast cMbica nokazatens 11K

aHAJIM3UPOBATH LIETIECOO0PA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKU 3pEHHS] COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIAThH II€JICHANPABICHHBIA TMOUCK
XUMHUYECKON MH(pOpMaAIMU B pa3IMuHbIX UCTOUYHUKAX (HaydHas U yueOHO-Hay4Has
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATH XUMUYECKYIO HHPOpMaIIO, ITepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHU C IOCTABJICHHON y4eOHOM 3aauei.



11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUs Kypca «OOImas M HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX W T03HABAEMOCTH SIBJICHUM NPUPOABI, O MECTEe M 3HAYCHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pa3BUTHSI, B PEIICHUU MPOOIEM SKOJOTHYECKOM, DHEPreTUUEeCKOW U TMHIIEBOU
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHWU HOBBIX MAaTEPHUAJIOB, HOBBIX
MCTOYHUKOB JHEPruU, B OOECIICUCHHH PAIIMOHATLHOTO MPUPOJIONOIL30BAHUS, B
dbopMUPOBAaHUN MUPOBO33PEHUSI U OOIIEH KyJIbTYphl UEJOBEKa, a Takxke
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M TMPUPOTHOU
cpexne;

BIIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIOJIAraloINe MOHSATUS — XUMUUECKUU 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
JJICKTPOHHAsE 000J0YKa aroma, S-, P-, Od-aTOMHBIE OpOMTAIM, OCHOBHOE H
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJa, BaJEHTHOCTb, JJEKTPOOTPUIIATEIIbHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYECKasi CBs3b (KOBAJEHTHAs, MOHHAs, MeETaJUTMYECKasi, BOJOPOHAs),
KpUCTAIMYECKAs] PeIIETKa, XHUMHUYECKas peakius, pPacTBOP, JJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIUTUYECKAS] AUCCOLMALMS, CTENEHb JIUCCOLUALINH,
BOJOPOAHBIN TIOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3¢ deKT
XUMUYECKON peakluu, CKOPOCTh XUMHUUECKON peaKkMi, XUMUYECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOpHUs IJIEKTPOJUTHUUECKON IUCCOIMALUM, NEPUOIUYECKUN
3akoH /.M. MenpaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NpEBpAIICHUS SHEPIUU NMPU XMMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3bIK
XUMUH, MUPOBO33PEHUECKUE 3HAHUS, JIEIKAIIIUE B OCHOBE MOHUMAaHUSI MPUIUHHOCTH
Y CUCTEMHOCTH XMMHWYECKHUX SIBIICHHI; COBPEMEHHBIE MPEICTABIEHUS O CTPOCHUU
BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAaJAMOJIEKYJIIDHOM YpPOBHSIX;
MPEACTABICHUSI O MEXaHU3MaX XHUMHUYECKHX pEaKIui, TEPMOJMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX KX MPOTEKAHUSA, O XMMHUYECKOM DPaBHOBECHH,
pacTBOpax M JHUCHEPCHBIX CHUCTEMax; (PAKTOJIOrMYECKUEe CBEACHUSI O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MaCHOM UCTOIL30BAaHUU BAKHEUIIINX HEOPraHUYECKUX
BEIIECTB B OBITY W TPAKTUYECKON JEATEIHLHOCTH YEJIOBEKa, OOIIMX HAy4YHBIX
MPUHIIATIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISATh XapaKTEpHbIE MPHU3HAKU TOHITHH,
yCTaHaBJIMBaTh WX B3aMMOCBSI3b, UCIOJIH30BATh COOTBETCTBYIOIIUE MOHSTHUS MPHU
OMMCAaHWUU HEOPTAHUYECKUX BEIIECTB U UX MIPEBpaIlCHU;



C(POPMUPOBAHHOCTh YMEHHS HCIIOJIb30BAaTh XMMHMUECKYI0 CHMBOJMKY JUIS
cocTaBieHHUS (QOpMya BEHIECTB M  YPaBHEHMH XUMHUYECKMX  PEaKIHil,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACIHHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAENISITh BAJIEHTHOCTh U CTENEHb OKUCICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX, BHJI XMMHUYECKOW CBS3U (KOBaJCHTHAs,
WOHHAsl, METANIMYECKasi, BOAOPOJHAs), THUIl KPUCTAUIMYECKON PpPEIETKH
KOHKPETHOT'O BEILECTBA;

C(OPMUPOBAHHOCTDb YMEHHS OOBSCHATH 3aBUCUMOCTbH CBOWCTB BEILECTB OT
BUJA XWMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pEmETKH, OOMEHHBIA U
JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OpMUPOBAHHOCTH YMEHUH: KJIacCU(PUIIUPOBATH: HEOPTAaHUUECKHUE BEILIECTBA
10 UX COCTaBY, XUMUYECKUE PEaKIIMU 1O PA3INYHBIM [TPU3HAKAM (YU CILYy U COCTaBY
pearupyromux BEIIECTB, TEIIOBOMY 3(PQEKTy peakinu, U3MEHEHHUIO CTeleHen
OKHMCJICHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajuu3aropa W JIpYyrue);
CaMOCTOATENIbHO BBIOMpAaTh OCHOBAHHUA U KPUTEPUHM Ui  KJjaccuuKaiuu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

Cc(pOPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICII IEPUOANUYECKOTO 3aKkoHa /1.
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, O0BSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIINY;

c(OPMUPOBAHHOCTh YMEHUM: XapaKTEpU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XMMHYECKMX JJIEMEHTOB II€pBOrO—4YETBEPTOrO IEPUOIOB
[lepuomnueckorn  cucremsl  JI.MI.  MenngeneeBa,  UCHOJIB3yS  TOHSTHUA
(QHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYypPOBHU», «S-, P-, O-aTOMHBIC
opOuTaim», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHMX J3JIEMEHTOB U MX
coenMHeHurd 10 nepuoaam u rpymmnam llepmogmyeckon cucremsr . WM.
MenneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI X
AJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh ~YMCHH: XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  ITOATBEPXKAATh
CYILIECTBOBAHUE TEHETUYECKOM CBSI3M MEXKIYy HEOPraHMYECKHMMHU BEIIECTBAMHU C
ITIOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOINX XUMHUUECKUX PEAKIINM;

C()OPMUPOBAHHOCTh YMEHHUS PACKpBIBaThb CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPECTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX peakUui; peakuuil MOHHOrO OOMeHa MYyTEM COCTABJIEHUS HMX IOJHBIX U
COKpAalIEHHBIX  MOHHBIX  YPaBHEHUW;  PEAKUMM  TUAPOIM3a;  peaklui
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpe THAPOKCOKOMITIIEKCOB IMHKA U aJIFOMUHUA);



C(POPMUPOBAHHOCTb YMEHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMUYECKUX PEAKIU C y4ETOM MX DHEPreTUYECKUX XapAKTEPUCTHK, XapakKTep
M3MEHEHUS! CKOPOCTH XHMHYECKOM pEaKUMd B 3aBHCHUMOCTA OT Pa3IMYHbIX
(akTOpOB, a TAKXKE XapaKTep CMEUICHHUs] XUMUYECKOTO PAaBHOBECHSI 0] BIMSIHUEM
BHEIIHUX Bo3aercTBuil (npunuun Jle Hlatensbe);

C(OPMUPOBAHHOCTh YMEHMSI XapaKTEpHU30BaTh XUMHUYECKHE peakluH,
JeKalye B OCHOBE IPOMBIIIJIEHHOIO IIOJTYYEHUS CEpPHOM KHCJIOThI, aMMMAaKa,
oOlMe Hay4yHble MPUHLMIBI XUMUYECKUX MPOM3BOACTB; LEJIECO00Pa3HOCTh
IPUMEHEHUs HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUKH
3pEHUsl COOTHOIIEHUS] PUCK-TI0JIb34;

C(OPMUPOBAHHOCTH BIAJCHUS CUCTEMOM 3HAHMM O METOAAaX HAyYHOrO
MO3HAHMS SIBICHUH TPUPOABl — HAOIIOJEHUE, W3MEpEeHHE, MOJCIMPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN), UCIIOJIBb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHMS IPUMEHATH 3TH 3HAHUS IPH SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U Uil OOBSICHEHMS] XMUMHYECKHX SIBIICHUH, HMEIOUMX MECTO B IIPUPOE,
MPaKTUYECKOMN JESITEIIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HH;

c(OPMUPOBAHHOCTh YMEHUS BBISBISTH B3aMMOCBSI3b XUMHYECKUX 3HAHUH C
HNOHATUSAMU WM NPEJICTABICHUSAMHU JIPYITMX €CTECTBEHHO-HAYYHBIX IPEIAMETOB IS
00J1€€ 0CO3HAHHOTO MOHUMAaHUS MAaTepUaIbHOTO €INHCTBA MHUPA;

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOAMTH pPacy€Tbl: C HCIOJIb30BAaHUEM
NOHATUI «MaccoBasi J0JsI BEIIECTBA B PacTBOPE» U «MOJISIpHAs KOHLIEHTpAIUs»;
Macchl BellecTBa UM 00bEMa rasza 1o U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
Wi 00BEMY OTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB; TEIIOBOTO 3(dekTa
peakuuy; 3HAUYC€HHUsI BOAOPOJHOrO MOKa3aTeisl pacTBOPOB KHUCIOT U IIENOYel C
U3BECTHOW CTEMEHbI0 JMCCOIMAINK;, Macchl (00bEMa, KOJMYECTBA BEIECTBA)
IPOAYKTa PEaKIMM, €CIU OJHO M3 MCXOAHBIX BEIIECTB JIaHO B BUJE PACTBOPA C
OTpeeIEHHON MAacCOBOM J0JIe PacTBOPEHHOTO BEIIECTBA WA JTAHO B M30BITKE
(MMeeT mpUMECH); 10JIM BBIXOJ1a TIPOAYKTA PEeaKIMK; 00bEMHBIX OTHOILICHUH Ta30B;

C(pOPMUPOBAHHOCTh YMEHMH: CaMOCTOSITEIbHO IUIAHUPOBATH U IPOBOAUTH
XUMUYECKUA  DKCIEpPUMEHT  (IIPOBEIEHHWE  pPEaKIUud  HOHHOIO  OOMEHa,
IIOJTBEPKICHHE Ka4ECTBEHHOI'O0 COCTaBa HEOPTaHMYECKUX BEILECTB, ONPEICICHUE
Cpellbl PacTBOPOB BEIIECTB C MOMOIIBIO HMHIWKATOPOB, HM3YYECHUE BIUSHHUS
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh  XMMHYECKOW  pEaKIUH, pELICHUE
JKCIIEPUMEHTAJBHBIX 3aJad no TemaMm «Mertamws» u  «Hemeramisl») c
coOrofieHueM MpaBuil 0€30MacHOro0 OOpalleHUs C BEIIECTBAMU M JIaOOPATOPHBIM
obopynoBaHueM, (POPMYIUPOBATH LEIb UCCIEIOBaHMS, IPEICTABIATh B pa3IMUHOMI
dopMe  pe3ynabTaThl AKCIEPUMEHTA, AaHAJIM3UPOBATh M  OLEHUBATh  HX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAATh ITpaBUJia MOJIb30BAHUS XUMUYIECKON
nocyion u JabopaTOpHBIM O00OpymOBaHHUEM, OOpaIlleHUs C BeEIIeCTBAMU B
COOTBETCTBUU C HHCTPYKLIMSMU IO BBIOJHEHUIO JAOOPAaTOPHBIX XUMHUYECKUX
OTBITOB, AKOJIOTHYECKH II€JeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
NEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH NPUPOTHON
Cpelabl W JIOCTUXKEHUA €€ YCTOMYMBOIO PAa3BUTHs, OCO3HABATH OIACHOCTH
TOKCHYECKOTO JICMCTBUS HA >KUBBIE OPraHU3Mbl OMPEIACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, TOHUMas cMbIci nokasarens [1J1K;

chOpPMUPOBAHHOCTh YMEHUH: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHUYECKON MH(POpMAIIMK B pa3IMUYHBIX UCTOYHHUKAX (HAydyHAsl U yueOHO-Hay4YHas
JIUTEepaTypa, cpeacTa MaccoBoit nHpopmaru, UHTepHET U ApyTHE), KPUTHIECKU
AHATM3UPOBATH XUMHUUYECKYI0 HH(POPMAITHIO, TIepepadaThIBaTh €€ U UCIIOJIb30BaTh B
COOTBETCTBHUH C IMOCTABJICHHON y4eOHOM 3a1auei.
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Wroro mo pazneny 6

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KUIACC

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. MHOroo6pasue 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 pasnenmy 54
Paszpnesn 3. Xumus u )Ku3Hb
31 MeToabl MO3HAHUS B XUMUU. XUMUS U 9
' KHU3Hb
Hroro no pazueiy 9
OBUIEE KOJIMYECTBO YACOB I10
-~ 102 4 8

I[TPOT'PAMME







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTtpoJbHbIe
padoThI

IIpakTnuyeckue
padoThI

DJIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

IIpenmeT n 3Ha4eHNE OPraHUYECKONU XUMUH,
Ipe/iCTaBIeHNUEe O MHOT000pa3uu
OpPraHUYECKUX COENUHEHUN

DJIEKTPOHHOE CTPOEHHE aTOMA YTIIepoaa
(0CHOBHOE U BO30YKIEHHOE COCTOSHUSA).
BaseHTHBIEC BO3MOXKHOCTH aToMa yriepoja

XuUMHUYECKasi CBSI3b B OPraHUYECKUX
COCIMHCHMAX. MexaHU3Mbl 00pa30BaHMS
KOBaJICHTHOM CBSI3U, CITIOCOOBI pa3phiBa
CBsI3EH

Teopus cTpoeHNs OPraHNYECKUX
coenuHennit A. M. bytneposa

Bunel nzomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3PPEKTHI
B MOJIEKYJIaX OPraHUYECKUX COEINHEHUN

[IpencraieHue o KiaccupUKAMKA U
cucremMatudeckas Homenkiatypa (IUPAC)
OpPraHWYECKUX BEIECTB

Krnaccudukanuys peakiyii B OpraHM4ecKon
XUMUU




Cucrematusanusa U 00001IeHUE 3HAHUH 10
TEME

AJTKaHBI: TOMOJIOTUYECKUN Psifl, 001Ias
dopmyna, HOMEHKJIATypa U U30MEpPHUs,
IEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

10

dusnyeckue n XUMHYECKHUE CBOICTBA
aJIKaHOB

11

Haxoxnenue ankanoB B mpupoae. CriocoOsl
MOJIYYCHHSI ¥ IPUMCHCHHE aJIKAaHOB

12

[uknoankausl: obmias popmyna,
HOMEHKJIaTypa U U30MEepHs, 0COOECHHOCTH
CTPOEHHUS U XMMHUYECKUX CBOMCTB, CIIOCOOBI
MOJTY4YCHUS U TPUMECHCHUC

13

Pewienne pacu€THbIX 3a/1a4 Ha ONpEEIICHUE
MOJIEKYJISIPHON (POPMYIIBI OPraHMYECKOTrO
BELIECTBA 10 MACCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJISIIIMX B €r0 COCTaB.
Cucrematusaius u 00001IeHHE 3HAHUH TTO
TeEME

14

AJKEeHBI: TOMOJIOTUYECKUN psifl, o01as
dbopMyra, HOMEHKIATYpa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY L.
CTpyKTypHas U LUC-TPAHC-U30MEPHS
aJIKCHOB

15

DuU3NYECKUE U XUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

16

Cnoco0b1 IMMOJIYUCHHA U MPUMCHCHUC AJIKCHOB




[Tpaxktueckas padorta Ne 1 mo teme

17 "l[lonydyeHue 3TUICHA U U3yUYECHHUE €Tr0
cBoiicTB"
PerieHne pacu€THBIX 3a/1a4 HAa ONPE/ICIICHUE

18 MOJIEKYJIIPHOU (hOPMYJITBI OPraHUIECKOTO
BEIIECTBA
ATNKaJWeHBI: CONPsDKEHHBIE, U30JIMPOBaHHBIE,

19 KyMmynupoBaHHbIEe. OCOOEHHOCTH
AIIEKTPOHHOTO CTPOCHUS

20 XUMHUUYECKHE CBONCTBA COMPSIKEHHBIX
JTUEHOB

21 CriocoOb! OJTyyeHHs U IPUMEHEHHE
aJKaIMCHOB
AJKUHBL: TOMOJIOTHYECKUH PsiJl, 001Iast

29 dbopmyna, HOMEHKIATypa, dIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYI,
(du3rUecKre CBOMCTBA

23 XUMHUYECKHE CBOHCTBA aJIKHHOB

24 KauecTBeHHBIE pEaKIIUN HA TPOWHYIO CBS3b

o5 CriocoOsb! oJTyyeHHs U IPUMEHEHHE
AIIKHHOB

26 Pemenue 3agau: pacuérsl M0 ypaBHEHUIO
XUMHUYECKOHN peaKkiuu

97 Cucrematuzanus u 00001IeHNE 3HAHUN 110
TeMe
ApEeHbI: TOMOJIOTHYECKUH psifl, o01as

28 dbopmyna, HOMEHKIATypa. DIEKTPOHHOE U

MNpOCTPAaHCTBEHHOC CTPOCHHUEC MOJICKYJI




OeH30J1a U TONyoa, X Gusndeckue
CBOMCTBa

XUMHUYECKHE CBOMCTBA aPEHOB: PEAKIINHI

29
3aMelIeHUs
XHWMHUYECKHE CBOWCTBA APEHOB: PEAKIUU

30 IIPUCOEIMHEHUS, OKHCIIEHUE I'OMOJIOTOB
OeH3oa

31 OC00EHHOCTH XMMUYECKUX CBOMCTB CTUPOJIA
Pemenue pacu€THbIX 3a/1a4 Ha OIpeENeHUE

32 MOJIEKYJISIPHOU (DOPMYJIIBI OPraHHYECKOTO
BEIlIECTBA

33 CriocoObl OJTYYEHHUSI ¥ IPUMEHCHHE apCHOB

34 ['eneTnueckas CBsI3b MEXY pa3IMUHBIMU
KJIaCCaMH yTJI€BOJOPOJIOB
Pacué€rsl Mo ypaBHEHHUSIM XUMUYECKUX

35 peakmuii. Cucremaru3anus 1 00001IeHne
3HAHUM 110 TeEMeE

36 [Tpuponuslii ra3. [lonyTHble HEPTSIHBIE ra3bl

37 KameHHBIN yroiabs U IPOAYKTHI €T0
nepepaboTKu

38 Hed b 1 criocoOb! e€ nmepepaboTKH.
[TpumeHeHue NpoyKTOB epepaboTKU HEPTH

39 ['enernueckasi CBSI3b MEXKIY pa3IMIHBIMU
KJIaCCaMU YTIIEBOJOPOIOB
["anoreHonpou3BoHBIE YTIEBOJOPOIOB:

40 ANIEKTPOHHOE CTPOEHUE; PEAKIIUU 3aM CICHUS

rajorcHa




41

JlelicTBHE mIEenOYCH Ha
rajioreHnpou3BoiHbIe. B3anmopaelicTBue
JUTAIOT€HAIKAHOB C MArHUEM U [IUHKOM

42

Cucrematusanus 1 00001IeHrEe 3HAHUI I10
pazneny "YrieBonopoast"

43

KonTtponpHas pabota 1o reme
"VraeBonopoas!"

44

[IpenenbHbIie OIHOATOMHBIE CIUPTHI:
TOMOJIOTHYECKUH psijI, oO1mas popmyna,
CTPOCHME MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kiaccu pukamus, Gpu3ndecKkue
CBOMCTBA

45

XUMHYECKHE CBOMCTBA IIPEIEIbHbIX
OJIHOATOMHBIX CIIUPTOB

46

CrnocoObI oTy4YeHus: ¥ IPUMEH EHHUE
OJIHOATOMHBIX CIIUPTOB

47

[IpocTthie a3pupsl: HOMEHKIATYpa U
HU30MepHsi, 0COOEHHOCTH (PU3NIECKUX U
XUMHUYECKUX CBOVCTB

48

MHOroaToMHbI€ COUPTHI: ATUJIEHTJIUKOIb U
TJIMLEPUH, UX (PU3NIECKUE U XUMHYECKUE
CBOMCTBa

49

CriocoOb!I oJTyyeHus U IPUMEHEHHE
MHOT0aTOMHBIX CIIUPTOB

50

deHomn: cTpoeHHE MOJICKYJIbI, (PU3HYECKUE
cBoiicTBa. TOKCHYHOCTD (PpeHOIIa

51

XuMuueckne cBOMCTBa GeHoa

52

Crioco0OwI monyueHus ¥ puMeHeHne GpeHoa




53

[TpakTuueckas padota Ne 2. Pemienue
HKCIIEPUMEHTAJILHBIX 3a/1a4 [10 TeMe
"CrupThl 1 peHonsr"

54

Cucrematusanusa U 00001IeHNE 3HAHUH 10
TEME

95

Anberuibl 1 KETOHBI: AJIEKTPOHHOE
CTpOEHHE KapOOHUIIbHON TPYTIIbI;
roMOJIOTHYECKHE psbl, o01Ias popmyia,
M30Mepusl U HOMEHKJIaTypa

56

AJ'IB,Z[CFI/II[BI N KCTOHBI: (1)I/ISI/I‘ICCKI/IC
CBOI\/'ICTBa; peaKuu MMpUCOCAUHCHUA

57

PeaKI_H/II/I OKHCJICHHUA U KQYCCTBCHHBIC
peakiuu ajJJbACrua0B U KETOHOB

58

CriocoObl TOJTYYECHHUSI AJIbJICTUI0B U KETOHOB

59

OnHOOCHOBHBIE ITpeiebHbIE KapOOHOBBIE
KHUCJIOTBI, 0OCOOEHHOCTH CTPOEHUS UX
MOJIEKYJI

60

W3omepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCIIOT, UX (PU3NYECKUE CBOMCTBA

61

XUMHUYECKHE CBOMCTBA IIPEIEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

OCco0OEHHOCTH CBOMCTB MypaBbUHOM
KUCIOThL. MHOT0OOpasue KapOOHOBBIX
KHCIIOT

63

Oco0eHHOCTH CBOWCTB: HENPEAEIbHBIX U
apoOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKApPOOHOBBIX




kucinor. [IpeacraBuTeny BRICIIAX
KapOOHOBBIX KHUCIOT

64

[ToHsTHE O MPOU3BOIHBIX KAPOOHOBBIX
KHCIIOT

65

CrnocoObI OTy4YeHus: ¥ IPUMEH EHUE
KapOOHOBBIX KHCIIOT

66

CrnoxxHbIe 2UPBL: TOMOJIOTUYECKHUHA PSI,
o0mas popmyma, U3oMepHsi 1 HOMEHKIIATypa

67

dusnyeckue u XUMUYECKHUE CBOICTBA
3¢upoB

68

Pewienne pacu€THbIX 3a/1a4: 10 YpaBHEHUIO
XUMUYECKOU pEaKLUH, Ha ONPEAEIICHUE
MOJIEKYJIAPHOU (POPMYIIBI OPraHMYECKOro
BelllECTBA

69

[Tpaktuueckas padota Ne 3. Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe
"KapOoHnoBsie kuciaoTel. CroxxHble 3¢upbr”

70

Kupsl: cTpoenue, puznueckue u
XUMHUYECKHE CBOICTBA (TUIPOJIN3)

71

Oco0eHHOCTH CBOWCTB KUPOB, COAEPHKALIUX
OCTaTKH HCIIPCACIIbHBIX )KUPHBIX KHCJIOT.
JKupel B npupone

72

Mpl1a KaK COMM BBICHIMX KapOOHOBBIX
KHCIIOT, UX Morolee nerictue. [lonsarue o
cuHTeThYecKkux Moromux cpencrsax (CMC)

73

['enernueckas CBsI3b yrieBOJOPOIOB U
KHUCIIOPOACOEPKALINX OPraHUYECKUX
BEIIIECTB




Pac4éTpl 10 ypaBHEHMAM XUMHYECKUX

74 .
peaKIuii

75 CucremaTusanus 1 0000111eHHE 3HAHU 110
TemMe
OO6m1as xapaKTepuCTUKA YIJIEBOJIOB U

76 KIIacCH(PUKAIUS YTIIeBOAOB (MOHO-, I~ H
TIOJIM CaXapH/Ibl)

77 Monocaxapuabl: GU3nYecKre CBONCTBA U
HAXOXKJEHUE B PUPOAE

78 [TpumeHeHue rIIoK0361, €€ 3HaUYCHHE B
KHU3HEJCATSITHPHOCTH OpraHu3Ma
Jucaxapusl: caxapo3a, MaJbTo3a U JJAaKTO3a.

79 Haxoxxaenue B mpupoje u MpuMeHeHHe
JUcaxapu0oB
[Tonmcaxapuapl: CTpOEHHE MaKPOMOJIEKYJI,

80 (dusnuecKkre 1 XMMUYECKHE CBOWCTBA,
MIPUMEHCHUE

81 ITonATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
Perienne pacueTHBIX 3a/1a4 Ha ONpPEEIeHUE

82 JIOJIM BBIXOJ1a MPOJIYKTA PEAKIIUU OT
TEOPETUIECKH BO3MOXKHOT'O

83 CucremaTusanus u 0000111eHUE 3HAHUH 110
pazzgeny
KonrtposnpHas pabota 1o reme

84 "Kucnopoaconepxanime oOpraHu4ecKue

coequHeHus"




85

AMUHBL KJIacCUPUKAIUS, CTPOCHUE
MOJIEKYJI, o0mmas opmyJia, H30MepHs,
HOMEHKJIATypa ¥ (PU3UIECKIE CBOMCTBA

86

XuMuueckre cBoMcTBa ann(aTHIeCcCKuX
aMUHOB

87

AHWINH: CTpOEHUE aHUJINHA, 0COOEHHOCTH
XHUMHUYECKUX CBOMCTB aHMJIMHA

88

Cnoco0bI MOJYYCHUSA U IPUMCHCHHUEC
aJ'II/I(i)aTI/I‘ICCKI/IX aMHHOB

89

AMUHOKHCIIOTHI: HOMEHKJIaTypa ¥ U30Mepus,
¢busnueckue cpoiictBa. OTHeNbHbBIC
MPEACTABUTENH (L-AMUHOKHCIOT

90

XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX
OMOIOrMYEeCKOE 3HAUCHUE aMUHOKH CIIOT.
CuHTE3 U TUIPOJIN3 TISTITH/IOB

91

benku kak npUpoHbIE MOIUMEPHI;
CTPYKTYpHI O€JIKOB

92

XUMHUECKIE CBOUCTBA OEJIKOB

93

A3oTtconepxaliue reTepoLuKINYecKue
COCOAUHCHUA. HyKHeI/IHOBBIG KHCJIOTHI:
COCTaB, CTPOEHUE U OMOJIOrMYecKas poJib

94

[TpakTuueckas pabora Ne 4. Pemenue
AKCIIEPUMEHTAJBHBIX 33/1a4 110 TEME
"A3oTcoaeprKalle OpraHuyecKue
coenuHeHus"

95

[TpakTuueckas paborta Ne 5. Pemenue
OKCIICPUMECHTAJIBHBIX 3a1a4 110 TEME
"Pacno3HaBaHue OpraHUYeCKUX COCIUHEHUI"




96

KontposnpHas pabota o reme
"A3zoTcoaepIKalle OpraHuyecKue
coeTMHEeHH"

97

OCHOBHBIE TOHATHSI XUMUH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U
METO/Ibl MX CUHTE3a —IIOJIMMEpPU3aLUs U
MTOJIMKOH/IEH Callus

98

[Tnactmaccel. Y Trim3anus u nepepaboTka
IIJIACTHKA

99

DnacToMepsbl: HATypajbHbIA CHHTETUYECKHE
Kayuyku. Pe3una

100

BoJsiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunrernueckue. [lomuMepsl crienuaibHOoro
Ha3HaYCHUS

101

[TpakTuueckas padota Ne 6. Perenue
AKCIIEPUMEHTAJIbHBIX 33124 10 TeMe
"Pacno3HaBaHue MjacTMacc ¥ BOJIOKOH"

102

O06o061ieHue 1 cucTeMaTH3aIusa U3y4eHHOTo
Martepraa o teme "BricOkOMONeKyIsIpHbIE
coeuHeHus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102




11 KUIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
Ne nudposbie
W Tema ypoka Beero Konrpoasnbie | IlpakTuueckue 06pazoBaTeIbHbIE
padoThI padoThI pecypen
1 AtoM. CocTaB aTOMHBIX sJ1ep. XUMHYECKUN 1
anemenT. M3oTombl
5 CtpoeHue 3JeKTPOHHBIX 000J0YEK aTOMOB, 1
KBAaHTOBBIC YHCIIA
3 Krnaccuukanusi XMMU4ecKuX 3JIeMEHTOB (S-, 1
p-, d-, f-a;memenThI)
4 Pacnpenenenue 31eKTpOHOB IO ATOMHBIM 1
opouTanam
DNeKTpOHHBIE KOHMUTYPAIIMH ATOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YX/IEHHOM 1
COCTOSIHUH
5 DNEeKTpOHHBIE KOHPUTYPAIIMHA HOHOB. 1
DNeKTPOOTPULIATENBLHOCTh
Ilepnonnueckuii 3axoH u Ilepuonnueckas
7 cucTteMa Xxumudeckux siemenTos /1. U. 1
MenpeneeBa, CBsI3b C COBPEMEHHOW TEOPHUEIN
CTPOEHHUS AaTOMOB
3aKOHOMEpPHOCTU U3MEHEHUSI CBOWCTB
8 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH 1

MPOCTHIX U CIIOKHBIX BEUIECTB O TPYIIaM U
nepuoaam




Cucrematuzanusa 1 00001IEHNE 3HAHWI IO
TEME

10

Buner xumMuueckol cBA3H. MeXaHNu3MBI
00pa3oBaHMsI KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexxMoneKyisipHbIe
B3auMMOJICH CTBUS

11

BasleHTHOCTB ¥ BaJICHTHBIE BO3MOKHOCTH
aToMOB. CB$3b 3JIEKTPOHHON CTPYKTYpbI
MOJIEKYJI ¢ UX T€OMETPUYECKUM CTPOCHUEM

12

Hpe,[[CTaBJ'IeHI/IH O KOMITJICKCHBIX
COCIUHCHUAX: COCTAaB U HOMCHKJIATYypa

13

BemectBa MOnEKynspHOro U
HEMOJIEKYJIIPHOTO cTpoeHus. Turbl
KPUCTaJUINYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

14

[ToHATHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBienune 0 KOJUIOMIHBIX pacTBOPaX

15

HcTtuHHBIE pacTBOPHI: HACBIILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramioruapatst

16

Crioco0ObI BbIpaXeHUsI KOHIIEHTPaLuu
pacTBOpOB

17

Pemenue 3amau ¢ uCoab30BaHUEM MOHATHM
"MaccoBas 10151 paCTBOPEHHOIO BEUIECTBA",
"MoJIsipHasi KOHUEeHTpaus"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB




19

Cucrematuzanusa 1 00001IEHNE 3HAHWI IO
TEME

20

Kontponbhas padota no temam "Ctpoenue
atoma. [lepmoanuecknii 3aK0H 1
[lepuoanueckasi cucTeMa XMMHYECKHX
anemenToB [[. 1. Menneneesa", "Ctpoenue
BenecTBa. MHOroo0Opasue BemecTB"

21

Knaccudukanust XMMU4ecKUX peakiui B
HEOPraHUYECKOM U OPraHu4eCKON XUMUMU.
3aK0H COXpaHEHHs MAaCChl BEIIECTB; 3aKOH
COXpPaHEHHMS U MPEBPALLECHUS SJHEPTUU TPU
XUMHYECKUX PEAKLIHAX

22

TennoBbie 3P (HEKThI XUMUYCCKUX PEAKITUH.
Tepmoxumuueckue ypaBHEHUS

23

Bremaucnenns 1o YpPaBHCHHUAM XUMHUUYCCKUX
peaKHI/Iﬁ U TCPMOXMMHNYCCKHUM YPABHCHUAM

24

CKopOCTh XUMHUECKOW peaKinu, eé
3aBUCUMOCTH OT Pa3JIUYHBIX (JaKTOPOB.
KaTtanu3s n katanmzaTopsl

25

I'oMoreHHsI€ ¥ TE€TEPOreHHBIE PEAKLIUH

26

[Ipaktrueckas padora Ne 1 mo teme "Bnusinue

pazIUYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKOH peakuuu"

27

OO6paTtuMble U HEOOpAaTUMbIE PEAKIIUH.
XUMHUYECKOE PAaBHOBECHUE

28

[IpakTrueckas padora Ne 2 mo Teme "BiusiHue

pPa3NUYHBIX (PAKTOPOB HA MOJIOKECHUE
XUMHUYECKOro paBHOBecHs "




DnekTponuTuueckas aucconuanus. CHuibHbIe

29 U ciabbie 2JeKTponuThl. CTeneHb
JHUCCOIUAIUN
Honnoe npoussenenne Boasl. Cpena BOAHBIX

30 pactBopoB. Bogopoauslii mokazarens (pH)
pacTBopa

31 I'mppomus coneit. Peakunu, mporekaromue B
pacTBOpPax ANEKTPOIUTOB
[Ipaktryeckas padota Ne 3 o Teme

32 "XuMuyecKkre peakiiui B pacTBopax
3JIEKTPOIUTOB"

33 OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.
Baxaelmme oKHCINTENN U BOCCTAHOBUTEIIN

34 MeTon 371eKTpOHHOTO (3JIEKTOHHO-MOHHOT0)
baaHca

35 DNEKTPOIJIN3 paCTBOPOB M PACILIABOB BEIIECTB

36 Pemenue 3aay pa3iMyHbIX TUTIOB

37 Pemenue 3amay pa3aMuHbBIX TUTIOB

38 Cucrematn3arusa 1 0000IIeHNE 3HAHUH 110
teme " XumMmudeckue peakiuu"

39 KonTponbsHas pabora 1o Teme " XuMu4eckue
peakun"
ITonoxenune HemeraiuioB B [lepuoguueckon

40 CHCTEeME XUMHYECKUX 31eMeHTOB /JI. W.
MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX
aToMOB. OHU3NUECKHE CBOMCTBA HEMETAJIJIOB

41 AJUTOTpOIHSI HEMETAJIOB (Ha IpUMepe

KHCIIOpoAa, cephl, pocdopa u yriaeposa)




Bonopon: monyuenue, puzndeckue u

42 XUMUYECKUE CBOMCTBA. [ uapu bl
["ayorensl: HaxOXIEHUE B TPUPOJIE, CITOCOOBI

43 nosyueHusi, GU3nYecKrue U XUMHUUECKHe
CBOICTBa
l"anorenoBonopoasl. BaxkHelmue

44 KHUCIIOPOJICOIEPKAIINE COCTUHEHUS
rajoreHoB
JIaGopaTopHBbIE U MPOMBILUIEHHBIE CITOCOOBI

45 NoJly4eHus rajnoreHoB. IIpumenenue
rajoreHoB U UX COeIMHEHUU
[IpakTnueckas paborta Ne 4. Pemenue

46 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME
"T"asiorensr"
Kucnopon: nabopaTopHbie U TPOMBIIUICHHBIE

47 CoCcoObI oMy4eHusl, Pru3nuecKue u
xuMuueckue cpoiictBa. O30H. [Ipumenenue
KHCJIOpOJa M 030Ha

48 OKcHUJIBI ¥ TIEPOKCHU/TBI

49 Pemenue 3a1ay pa3uyHbIX TUIIOB
Cepa: HaxOXAeHUE B IPUPOJIE, CIIOCOOBI

50 MoJTy4eHusi, (U3NIECKHue U XUMHIECKIE
CBOMCTBa

51 CepoBonopo/, Cyabdu bl

59 Kucnopozaconepaliyie coelMHEHUS CEPBI.

Oco0eHHOCTH CBONCTB CEPHOI KUCIOTHI




53

[Ipaktuueckas padorta Ne 5. Permenue
JKCIIEpUMEHTaJIbHBIX 3a/1a4 1o Teme "Cepa u
e€ coequHeHnsa"

54

A30T: HaXOXKEHUE B IPUPOJIE, CIIOCOOBI
nosydeHusi, GU3nYecKrue U XUMHUUECKHe
CBOMCTBAa. AMMHUAK, HUTPU/BI

95

Kucnopoaconepxkame coeTMHEHUS a30Ta.
OCco0EHHOCTH CBOMCTB a30THOW KHUCIIOTHI

56

[IpumeHeHue a30Ta U €ro COeAMHEHUH.
A3oTHBIE yI00OpeHus

57

dochop: HaX0KIEHUE B IPUPOJIE, CIIOCOOBI
IOoJIy4CHUs, (1)I/ISI/II-IGCKI/I€ U XUMHNYCCKHEC
coiictBa. @ochusl u pochun

58

Oxkcunsl pocdopa, hochopcoaepkamniue
kucioTel. Comu GochopHOI KHCITOTHI

59

[Ipumenenue dpocdopa u ero coeTUHEHHI.
dochopubie ynoOpeHus

60

[IpakTueckas padorta Ne 6. Pemenue
JKCIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe "A30T u
dhocdop u ux coenuueHus"

61

VYraepoa: HaXOXKIEHUE B IPUPOJIE,
aJJIOTPOIIHbIE MOAU(UKALNY; (PU3HUECKHE U
XMMHMYECKUE CBOWCTBA, IPUMEHEHHUE

62

Oxcun yraepoaa(ll), oxeuna yriuepona(lV),
yroJjibHasi KUCJI0Ta U €€ CoJin

63

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB




KpeMHnii: Haxox1eHHe B IPUPOJIE, CITOCOOBI

64 MOJTY4CHHS, PU3HUCCKHE M XUMHUYCCKHE
CBOMCTBa

65 Oxcua kpemuus(1V), kpemHueBas Kuciora,
CHJTUKATBI

66 [IpumeHeHne KpEMHHUS U €T0 COCUHEHUN.
Crekiio, ero nojiyueHue, BUAbl CTEKIIa

67 Pemenue 3aa4 pa3au4HbIX THIIOB

68 CucremaTu3anus u 00001IeHIE 3HAHUM 110
teme "Hemeranmsr"

69 KonTponbsHas pabora o teme "HemeTamsr"

70 Amnanu3s pe3yibTaToB KOHTPOJILHOW padoThl,
KOppeKLus OIUO0K
ITonoxenue meraiioB B [lepuoanyeckoit

71 CHUCTEME XMMHYECKUX 2JIEMEHTOB.
Oco0EeHHOCTH CTPOEHUS FJIEKTPOHHBIX
000JI09€K aTOMOB METAJIJIOB

79 OO6mue Gpusnueckue cBONCTBA METAIIOB.
[IpumeHeHne MeTauIoB B OBITY U TEXHUKE

73 Crnasel MetasuioB. Koppo3ust metaiios

74 Pemenue 3aa4 pa3nu4HbIX THIIOB
DAEKTPOXUMUYECKUI psil HAIPSKECHUH

75 MeTasuioB. O01mue crocoObl OJTydeHHS
METaJIJIOB
OO61as xapakrepucTiuka MeTayioB | A-rpymnmbl

76 [leprnomuueckoi CHCTEMBI XUMHYECKUX

aneMmeHToB. HaTpuil u xanuii: nony4enue,
¢busnyeckue 1 XUMHUYECKHUEe CBOICTBA,




MPUMEHEHUE MPOCTHIX BEUIECTB U UX
COeIMHEHUN

O6mrast xapaktepucTtrka Mmetamios |1A-
rpynnsl [lepuonnueckoi cucteMsl
XUMUYECKUX 3JIEMEHTOB. Maruuii U KaJbLHil:

" nojryyeHue, pU3ndeckue u XMMHUYecKue
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U
WX COEeINHEHUN

78 JXécTtkocTh BOAIBI U CIIOCOOBI €€ yCTpaHEHUs

79 AmoMuHui: nosyyenue, GuUsnuecKue u
XMMHMUYECKUE CBOWCTBA, IPUMEHEHHUE
AmpoTepHbIe CBOICTBA OKCHJIA U TUAPOKCUAA

80 QIIOMHHMSL, THIPOKCOKOMILIEKChI a TFOMUHMUS,
UX IPUMEHEHNE

81 Pemenue 3aa4 pa3aMyHbIX THIIOB
[Ipaktueckas padorta Ne 7. Pemenue

82 SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME
"Mertasibl riaBHbIX noarpynmn"
OOm1as xapakTeprCTUKa METAJUIOB MTOOOUHBIX

83 noarpynn (b-rpymm) Iepuonnueckoi
CHCTEMbI XUMHUYECKHX DJIEMEHTOB

84 ®usnueckre U XMMU4YECKAE CBOMCTBA XPOMa U
€ro COeAMHEHUH, UX TPUMEHEHUE
Baxneiiue coeMHeHUs MapraHiia.

85 IlepmaHranat Kajuusi, €ro OKMCIUTEIIbHbIE

CBOICTBa




du3nuecKkne 1 XUMUYSCKHE CBOMCTBA Kelle3a

86 u ero coenuHeHui. [ToaydeHue u npuMeHeHUe
CIUIaBOB JKeJie3a

87 du3nyecKre 1 XMMUYECKHE CBOMCTBA MEIU U
€€ COeIMHEHNM, X IPUMEHEHNE
dusndueckue U XUMHYECKUE CBOMCTBA IIMHKA U

88 €ro COeAMHEHUH, UX IPUMEHEHUE.
['1apOKCOKOMIUIEKCHI IIMHKA
[TpakTrueckas padota Ne 8. Pemenue

89 JKCIIEpPUMEHTAJIbHBIX 3a/1a4 [0 TEME
"MeTtasibl TOOOYHBIX MOArpyIII"

90 Penrenue 3ama4 pa3IM4HbBIX TUIIOB

01 OO6o011IeHre ¥ CHCTEMaTH3alHs U3y4CHHOTO
Martepuasa o reme "Merauibr"

92 KonTponwsnas pabora o teme "Mertasnibt"

93 AHanmm3 pe3yinbTaToB KOHTPOJILHOU paboThI,
KOppEKLUs OINO0K
Ponp xuMuu B o6ecriedeHI yCTOHIMBOTO

94 pa3BuTHS yenoBedecTBa. [loHsATHE O HAYIHBIX
METO0/1aX UCCJIEIOBAHMSI BEIIECTB
Hayunble npyHIIMIIBI OpraHu3anuu

95 XUMHUYECKOr0 POU3BOJICTBA.
[IpombIIIIeHHBIE CIOCOOBI MOTY4eHUS
BAKHENIINX BEILIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeh
CpEeIbl M €T0 TIOCTIEACTBUS

97 XUMHUS U 310pOBbE UesloBeka. JIekapcTBeHHbIE

cpencraa




Xumus nuiy. Pois xumuu B o0ecrieueHnn

98 . 1
MUIIEBOM 0€30I1aCHOCTH

99 Kocmernueckue u mapdromepHsie cpeicTa. 1
BreiToBas xumus
XuMHS B CTPOUTENLCTBE. BakHeimme

100 CTPOMTEIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHalbl

101 XuUMHS B CEIbCKOM XO03siiicTBe. OpraHnyecKue 1
¥ MUHEpAJIbHbBIE y100peHUS

102 Cucrematn3anus 1 00001IeHNE 3HAHHUH 110 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus. 10 knace. Yriuybnennsiid ypoBers/O.C. I'abpuensn, U.I'. OctpoymoB,
C.IO. Ilonomapes; Jlpoda

Xumus. 11 knacc. Yriuyonenusiit yposeHs/O.C. ["abpuensn, I'.I'. JIbicoBa;

Apoda

METOINUYECKHUE MATEPHUAJIBI JJIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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