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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), mpencrapneHHbIX B DenepaqbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c yuérom Konmeniuu mnpernojaBaHus ydeOHOro IpeaMera
«Xumus» B 0o0Opa3oBarelbHBIX opraHuzainusx Poccuiickoit  ®denepanuu,
pealM3yIOIINX OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUHN
«Crparerum pa3Butusa BocnuTanusi B Poccuiickoit denepanyu Ha nepuon 1o 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.
WN3ydenue mnpeamera, peammzyeMoe B yCJIOBHIX Au(GEpeHIIMPOBAHHOTO,
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 OOYUeHMsI B OpraHu3anusx mnpodecCHoHaIbHOrO 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 B3auMOOOYCIOBIEHHOCTH IIENieH, COAepkKaHus,
pe3ybTaTOB OOyYeHHUS] W TPeOOBAaHUN K YPOBHIO TOJATOTOBKH BBHITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJISIFOTCSI CIICYIOLIME BBITIOJIHSEMbBIC MPOTPAMMOM 10
XUMUU QYHKITUU:

e HMH(POPMAIMOHHO-METOAMYECKAs, peanu3alus KOTOpol obecrieurBaeT
MOJIYYCHHE TIPEJCTABICHUS O MENsAX, COAEpKaHWUHU, OOIIel CTpaTeruu
oOydeHMsI, BOCIUTAHUS U PA3BUTHs 00YJArOIINXCsI CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHu3alMOHHO-TLIAHUPYIOIIIAs, KOTOpas npeaycMaTpUBaeT
OIpENEIICHNUE: NPUHIUIIOB CTPYKTYPUPOBAHUSA M TOCJIEIOBATEIBHOCTH
M3y4eHUs] y4eOHOro Marepuaya, KOJIMYECTBEHHBIX M KAaYECTBEHHBIX €r0
XapaKTEPUCTUK; TOAXOAOB K (POPMUPOBAHUIO COJIEPIKATEILHOU OCHOBBI
KOHTPOJISI M OIEHKH OOpa3oBaTENIbHBIX JOCTHKEHUN OO0YyJarolmuxcs B
paMKax WMTOrOBOM arrtecTtanuu B (opMe €IMHOro TroCyIapCTBEHHOTO
AK3aMEHa M0 XUMHUHU.

[Tporpamma a1t yrity0aEHHOTO U3YyUYCHUS] XUMUU:

e YCTaHABJIMBAECT MHBAPUAHTHOE MPEIMETHOE COJAEpP)KaHHE, 00s3aTelIbHOE
JUIST W3Y4YeHWST B paMKax OTAENbHbIX mpoduiiel, mnpeaycMarpuBaeT



pacrpefieieHie M CTPYKTypUpOBaHME €ro I0 KJaccaM, OCHOBHBIM
cofiepKaTelIbHbIM 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 JAET METOJUYECKYIO MHTEPHPETALMIO LIeJiel U 3a7a4 U3y4yeHus MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME
CpenHero oOmiero oOpa3oBaHUs, COACPIKATEILHONW XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3yJIbTATOB OCBOECHHS OCHOBHOM 00pa30BaTENIbHOM
pOrpaMMbl CpEIHETO o011ero o0Opa3oBaHUs (JIMYHOCTHBIX,
MeTanpeIMEeTHbIX, MPEIMETHbIX), a TaKXke C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEeNbHBIX JCWCTBUNA  OOydYaromerocss 1O  OCBOEHUIO
COJIEpKaHUsI IpeMeETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XMMHH MPEIyCMOTpEHa
MIPEEMCTBEHHOCTh € OOYY€HHMEM XHMHHM Ha YpPOBHE OCHOBHOIO OOUIEro
oOpa3oBaHus. 3a npeieaaMy yCTaHOBJIEHHON MPOrpaMMOM 110 XMMUHU 00513aTENIbHOM
(MHBapUAHTHOM) COCTABJSIOLIEH COAEP)KAHHUS YU4EOHOTro MpeaMera «XHUMHS»
0CTaéTcsi BO3MOKHOCTh BEIOOpA €ro BapHaTUBHON COCTABIISIIOIIEH, KOTOpasi 10JKHA
OTIPENEISIThCSI B COOTBETCTBUHU C HANPABICHHEM KOHKPETHOTO MPOQuIisi 00ydeHHs.

B coorBerctBUHM ¢ KoHuentyaiabHbIMU mnodoxeHusMu PI'OC COO o
Ha3HAYEHUW TIPEIMETOB 0a30BOro M yriayOJ€HHOTO YPOBHEH B CHCTEME
nuddepeHIIMpoBaHHOTO 00yUEeHHMS Ha YpPOBHE CpeIHEro oO0miero oopa3oBaHUs
XMUMHSI Ha YpOBHE YIrIIyOJNEHHOIO U3YYEHHs HaNpaBieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJIEIYIOLIUM 3TANOM MMOJTYyYEHUsI XMMUUECKOro 00pa30BaHMUs
B paMKax HW3Y4YEHHs] CIHEIUAIbHBIX €CTECTBEHHO-HAYUYHBIX © XUMHUYECKUX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CPpeAHEro npodeccuoHanbHOro o0pa3oBaHusl.
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  IMOCJIEAYIOIEro IMOJYYeHHUS] XUMHUYECKOro oOpa3oBaHUS B
OopraHu3anusix npodeccuoHalbHOrO oOpa3oBaHusi. Hapsgy ¢ 3Tum, B cBere
tpedoBanuit ®I'OC COO k 1IaHupyeMbIM pe3yibTaTaM OCBOEHHUS (eaepaabHOi
00pazoBaTeIbHON MPOrpaMMBbl CpeTHETO 00IIero 00pa3oBaHUs U3YUCHUE MPeIMETa
«XUMHsD» OPUEHTHPOBAHO TAKXKE Ha PELICHUE 337a4 BOCHUTAHUS U COLMAIBHOIO
pa3BuTUs O0y4arIuXcs, Ha (QOpMHpPOBAHHE y HHUX OOIIEUHTEIUICKTYaIbHBIX
YMEHHM, YMEHUU pallMOHAIM3AlMK Y4eOHOro Tpyda U OOOOIIEHHBIX CIIOCOOOB
JESITETbHOCTH, UMEIOIINX MEXAUCITUTUTMHAPHBIHN, HaITPEAMETHBIN XapakTep.



CocrapisomuMu IpeaMeTa « XUMUs» Ha YpPOBHE YIUIYOJIEHHOTO M3y4EHUs
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 nojoxkenuss ®I'OC COO o paznuunsix 6a30BOT0 U yriay0JIEHHOTO YPOBHEH
U3Y4YEHUS TIPEIMETA.

OcHoBy cozaepkaHust KypcoB «Opranuueckas xumus» U «OOmas u
HEOpPraHWYecKasi XUMHUSD» COCTaBIIIET COBOKYITHOCTh MPEIMETHBIX 3HAHUU W
YMEHUH, OTHOCSIIMUXCS K 0a30BOMY YPOBHIO M3y4€HHUs INpeAMeTa. JTa CUCTeMa
3HAHMM TIOMy4aeT OMNpeeIEHHOE TEOPETUYECKOe [OMOJHEHUE, MO3BOJISIIONICe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINI 00bEM (haKTOIOTMYECKOTr0 MaTepuara.
Tak, Ha yriayON€HHOM ypOBHE HM3ydeHHUsl TNpeaMeTa obecredeHa BO3MOXKHOCTD
3HAYUTENILHOIO YBEJIMUEHUsI 00bEMA 3HAHUN 0 XMMHUYECKUX 3JIEMEHTAX U CBOMCTBaX
UX COCTUHEHHI Ha OCHOBE PaCIIMPEHUS U YTIyOJIeHUS MPEICTaBICHUN O CTPOCHUH
BEIIECTBA, XMMHYECKOM CBSI3M U 3aKOHOMEPHOCTSIX IPOTEKaHUs peaklui,
paccMaTpUBAEMBbIX C TOYKH 3PEHUS XUMUYECKOM KUHETUKA U TEPMOAMHAMUKH.
N3ydyenue nepuognyeckoro 3akoHa u llepmonnueckoil cHCTEMBbl XHMHYECKHX
AJIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX IPECTABICHUAX
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
(GopMUpOBaHUEM NPEACTaBICHUNH 00 SIEKTPOXMMHUYECKHX Ipoleccax u
AJIEKTPOJIM3€E PACILIABOB U PACTBOPOB BELIECTB. B Kypce opraHn4eckoil XuMHuH Npu
pacCMOTPEHUN PEaKLIMOHHOM CHOCOOHOCTHM COEAUHEHUN yrensercs ocoboe
BHHUMAaHHE BOIIPOCaM 00 3JIEKTPOHHBIX d((PeKTax, 0 B3aMMHOM BIIMSHUH aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEeaKIHil.

Ocoboe 3HaueHne NMEeET TO, YTO HA COZIEPIKaHNE KYPCOB XUMUU YIIyOJIEHHOTO
YPOBHS M3y4€HUS AJIs1 KJIACCOB OMpeAesIEHHOro mpoduis (raaBHBIM 00pa3oM Ha MX
CTPYKTYpYy M XapakTep JAOIOJHEHUH K OO0Ileld cucTeMe MPEeAMETHBIX 3HAHUIN)
OKa3bIBAIOT BIIMSHUE CMEXHbIE MpeAMeThl. Tak, HampuMmep, B COJEp)KaHHUH
npeaMeTa AJis KIacCoB XMMHUKO-(PU3ndeckoro npoduss 6ombiioe 3HaueHue OyayT
MMETH 3JIEMEHTHI Y4€OHOr0o MaTepuaa no oomen xumuu. [lpu nzyuenuun 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
TEPMOJNHAMHUKHU, JJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHHUH BEIIECTB U IPYTO€.

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



pPacCMOTPEHUSI XUMUYECKOW OpPraHu3alluu KJIETKU Kak OMOJIOTHYECKOW CUCTEMBI, B
COCTaB KOTOpPOW BXOAAT, K IPUMEPY, TAaKHE€ CTPYKTYPHbIE KOMIIOHEHTHI, Kak
JUOUABL, OEIKH, YIIEBObI, HYKJIEMHOBBIE KUCIOTHI U ipyrue. [lpu 3Tom 3HaHus 0
COCTaBE M CBOMCTBAX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB
CIIy>)KaT OCHOBOM IJiI M3YYEHHsI CYIIHOCTHU MpOLEcCOB (POTOCUHTE3a, AbIXaHUS,
NUIIEBAPEHHUS.

B nmnnane ¢opMupoBaHHs OCHOB Hay4yHOI'O MHPOBO33PEHMS, OCBOEHUS
OOIIEHAyYHBIX METOJOB MTO3HAHUS U OIbITa TPAKTUYECKOTO MPUMEHEHUSI HAYUHbIX
3HaHUU Hu3yueHue mnpenMera «XHMHs» Ha YIIyOJIEHHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBA35SX C Y4YEOHBIMH MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHeIX obnacteil «EcTtecTBeHHO-Hay4yHbIe TpeaMeThl», «Marematuka u
uH(popMaTuKa» U «Pycckuil A3bIK U TUTEpATypay.

[Tpu u3ydenun yuebHoro npeamMera « XUMHs» Ha yrilyoJEHHOM YPOBHE TaKKe,
KaK Ha ypPOBHE OCHOBHOTO M CpeHEro oomero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3ajauell NEpBOCTEIIEHHON 3HAUYMMOCTH SIBISETCS (DOPMUPOBAHHE OCHOB HAyKU
XMUMHH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKON IE€ATETbHOCTH
YeJI0BEKa U OJTHOI'O M3 KOMIIOHEHTOB MUPOBOW KYJIbTYpHI. Pemenue 3Ton 3a1a4n Ha
yrJIyOJIEHHOM YpPOBHE M3y4YEHHUsS IMpeIMeTa MpeaIojiaraeT pealnu3aluio TaKux
LeJeH, Kak:

e (opMUpOBaHHE TMpPEJICTABICHUI: O MaTepuaJbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBJICHUI MPUPOIBL, O MECTE XUMHH B
CUCTEME €CTEeCTBEHHBIX HayK U €€ Beaylled pojlu B o0OecreueHuun
yCTOMYMBOrO  pa3BUTUSI  YEJIOBEYECTBA: B  PEIICHUH  MpoOseM
HKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBOM O€30MacCHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JAHUHN HOBBIX MaTE€pHAJIOB, HOBBIX HICTOYHHUKOB YHEPIUH, B
00ECreUeHUN palMOHAIBHOIO MPUPOAOIIONIB30BaHUsA, B (POPMHUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJIbTyphl YEJIOBEKa, a TaKKe KOJIOTUYECKU
000CHOBAaHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO M MIPUPOIHOM CpPEE;

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

e (opmMHupoBaHUE y oOydaronmxcs OCO3HAHHOT'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKHUX 3HAHUN ISl OOBSICHEHHUS
KIIIOYEBBIX HUJEH M MPOOJIEM COBPEMEHHON XWMHUHU, Al OOBSICHEHUS U



MIPOTHO3WPOBAHMS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOY;
IPaMOTHOTO PEIICHUs MPOoOJIeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHUS,
aHAJIN3a U OLIEHKH C ITO3UIAH DKOJIOTHYECKON 0€30MacHOCTH ITOCJIEACTBUN
OBITOBOM M TMPOU3BOJCTBEHHOM JESITEILHOCTH YEJIOBEKa, CBA3AHHOWU C
XUMHUYECKAM TTPOU3BOJICTBOM, HCIIOIh30BaHUEM U TIEpepabOTKON BEIIECTB;

e yriyOJeHue MpeACTaBICHU O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUIs TIPUOOpETeHHs] YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB H
OOBSICHEHNUS XWMHUYCCKHX SIBICHHHA, HMMEIONIUX MECTO B TIPHUPOJC, B
MPAKTUYECKOMN AEATEIbHOCTU U OBCEIHEBHOW KU3HU.

B mmane peammzanum TEepBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
GYHKIUNA TETOCTHOW CHUCTEMBI CPEAHETrOo OO0Iero oOpa3oBaHUs NPHU HU3YUYCHHH
npeamera «XuMHs» Ha  YrIyOJAEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NPUOOPETAIOT TaKKE LIEIH U 33J]a4H, KaK:

e BOCMUTaHWE YOSKIEHHOCTH B TI03HABAEMOCTH SBJIICHHH TPUPOIHI,
YBOKEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPETHYECKUX U
MPUKJIAIHBIX HMCCIICOBAHUN B XUMHH, (DOPMHUPOBAHHWE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHUBAIIMM K OOYYECHHUIO U TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO M  CAaMOBOCIIHTAaHMIO  HAa  OCHOBE  YCBOCHUS
00IIIeYEeJIOBEYECKNUX IICHHOCTEH;

e pa3BHUTHE MTO3HABATEIILHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX M TBOPUECKHUX
crocobHocTel oOydarommxcs, (GOpMHUpPOBAHUE y HHUX CO3HATEIBHOTO
OTHOIIICHHUS K CamMOOOpa30BaHHIO M HEMPEPHIBHOMY OOPa30BAHUIO Kak
YCJIOBUIO YCHEITHOM Mpo¢hecCUOHATLHONW U OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUSI K CBOEMY 370POBBIO M TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HH,

e (opmupoBaHre yMEHUW W HABBIKOB PAa3yMHOTO IMPHPOIONOIH30BAHUS,
pa3BUTHE IKOJIOTHUECKON KYJIbTYPhI, TPHOOPETEHHE OIbITa OOIECTBEHHO -
TIOJIE3HOM SKOJIOTHUECKOH NeATEeTbHOCTH.

OO11ee YnCIO YacoB, MPEAYCMOTPEHHBIX U M3YYCHUS XUMHUH Ha YrIyOJIEHHOM
YpOBHE CpeJIHero od1ero oopazoBanus, coctanisieT 204 yacon: B 10 kmacce — 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 BO3MOXHOCTH aToMa yriiepoaa. XUMHUYECKas CBS3b B
OpPraHUYECKUX COSTMHEHUSIX. THITBI THOPUIU3AIINN AaTOMHBIX OpOUTANICH yraepoa.
MexaHnu3Mbl  00pa3oBaHUsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA U JOHOPHO-
aKuenTopHblil). Tumbl TepeKkppIBaHUA AaTOMHBIX oOpOWTaneil, ©- U m-CBS3U.
OnunapHas, nBOMHAsE U TpoiHasi cBA3b. CHocoObl pa3phiBa CBA3EH B MOJEKYIax
oprannueckux BemiecTB. [loHsiTHE O CBOOOJHOM pajukane, Hykieopuiae Hu
aneKTpoduIe.

Teopusi cTpoeHHs OpraHudeckux coeauHeHud A.M. byriepoBa wu
COBPEMEHHBIC MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYECKUX COCIUHEHUU. MoNeKkyasipHble U  CTPYKTYpHBbIE  (OPMYIIBL.
CtpykTypHble GOpMYIbl  pa3jMYHBIX BHJAOB: pa3BEPHYTas, COKpali¢HHas,
ckenetHad. M3omepua. Buasl u30oMepuu: CTPYKTYpHasi, HPOCTPAHCTBECHHAS.
OnekTpoHHbIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COSUHEHUHN (MHIIYKTUBHBIN U
Me30MEepHBINA 3(PPEKTHI).

[IpeacraBnenue o KiaccupuKaMu OpraHUYecKux BeiiecTB. [loHsTHe 0
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOMeHKIarypa oprannyeckux coenuHeHud (IUPAC) u TpuBHalibHbIE Ha3BaHMS
OT/AENBbHBIX IPEACTABUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIMS OpraHUYecKuxX peakiuil. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN B OPTAHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUSI BEIIECTB M HX MPEBPAILICHUN:
O3HaKOMJICHHE ¢ 00pa3liaMyi OpraHUYeCKUX BEIIECTB U MaTepHUajiaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (IIaBJICHUE,
OoOyTriIMBaHWE U TOPEHHE), KOHCTPYHPOBAHUE MOJENed MOJEKYJ OpPraHuYeCKHUX
BEILIECTB.

YrieBonopoasl.

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



XUMHUYECKUE CBOMCTBA aJIKaHOB: PEAaKUUU 3aMEIICHUs, W30Mepu3allui,
JNETUIPUPOBaHNs, IMKIN3aLUHU, [TINPOIU3a, KpeKUHra, ropenus. IlpencraBinenue o
MEXaHU3M€ peaklUnuidl paJuKaIbHOrO 3aMEIEHUS.

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

Huknoankansl. O61mas popMyna, HOMEHKIaTypa U uzomepus. OcoO0eHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MAJIbIX (ITUKIIOMPOTaH, IIUKIO0YTaH) U OOBIYHBIX
(IUKJIONIEHTaH, IIUKJIOreKcaH) IuKIIoankaHoB. CrocoObl TTOTydeHHUs U IPUMCHECHHE
U KJIOAJIKAHOB.

Ankenbl. ['omonornueckuii psjm ajakeHoB, oOrias ¢hopMmyia, HOMEHKIIATYypa.
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:
peakuuu MPUCOECIUHEHHUS, 3aMEUICHUS B O-TOJ0XKEHUWE MpPH JIBOMHON CBS3H,
nonumepusannu U okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHBIE peakiuu
Ha JIBOWHYIO CBsI3b. CIOCOOBI Oy4EeHHS M IPUMEHEHHE AJIKEHOB.

Anxaauensl. Knaccuduxarus ankaaneHoB (CONMpsKEHHBIE, U30JUPOBAaHHBIE,
Kymyauposannvie). OCOOCHHOCTH DIIEKTPOHHOTO CTPOCHUS 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
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHUHOB, SP-
rudpuau3anusi aTOMHBIX opOuTanen yriepona. dusmyeckre CBOWCTBAa AJKHMHOB.
XVMMHYECKUE CBOWCTBA: PEAKIIMY MPUCOEIUHEHMS, TUMEPU3ALINH U TPUMEPU3ALINH,
okucienus. KucioTHble CBOMCTBA aTKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakliui Ha TPOWHYIO CBsA3b. CIOCOOBI MONYYEHHS] U TPUMEHEHUE
AJIKUHOB.

Apomarnueckue yrieBoaopoasl (apeHbl). ['omonormyeckuid psii apeHoB,
obmrast popmyna, HOMEHKIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHEe MoOJeKynbl OeH3zona. dusmyeckue cBOMCTBA apeHOB. XUMHUYECKUE
CBOCTBA OEH30JIa M €r0 TOMOJIOTOB: PEAKIUH 3aMeIIeHHs] B OCH30JIbHOM KOJIBIIE U
YIIEBOJAOPOITHOM paJMKaie, PEaKIUu MPUCOCIUHEHUS, OKHCJICHHE T'OMOJIOIOB
Oenzona. IlpeacraBnenue 00 OpPUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE AJIKWIIBHBIX PpAJUKAIOB, KapOOKCHUIIBHOM,
TUJIPOKCUJIBHOW, aMUHO- W HUTPOTPYIIIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH
XUMUYECKUX CBOMCTB cTupoia. [lomumepusanus crupona. CriocoObl MONMYYEHUS U
IPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Tpuponnsiii ra3. IlonmytHeie HedTaHbIe ra3bl. HegTh U €€ 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 KJIACCAMH YTJIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJIOr€HIPOU3BOJHBIX YIIIEBOJIOPONOB. Peakuuu
3aMelIeHUs TajoreHa Ha TUJIPOKCOTPYNIY, HUTPOTPYIIY, IHAHOTPYMIY,
aMmuHorpymnmy. JleiicTBue Ha TrajloreHnpoOU3BOAHBIE BOJHOTO U CIUPTOBOIO
pacTBopa MIENoyu. B3amMoaeicTBue QUTraloreHajJkaHOB 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 MPEBpallCHUIA:
n3ydeHue (U3NYECKUX CBOWCTB YIIJIEBOJIOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
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/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 YTIIEBOOPOJIOB.

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 CBSI3M MEXIAYy MOJEKYJIaMH CIUPTOB.
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 MONY4YEHUS W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbi€ CHOUPTHI — OSTUJIEHIVIMKONb W ThulepuH. Dusnueckue u
XUMUYECKUE CBOMCTBA: pEaKIIUU 3aMEIICHHUsI, B3AUMOJICUCTBUE 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. CTpo€HHME MOJIEKYJbI, B3aMMHOE BIHMSHUE THUIPOKCOIPYIIBI U
OeH301pHOTO simpa. duszndeckue cBoicTBa (peHosia. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB (peHona. KadecTBeHHBIE peakiuu Ha (eHod. TOKCHYHOCTH (eHoa.
CrniocoObI monmyueHus u npuMeHnenue penomna. Genondopmanbaeruinas 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 CBOWCTBA aJIbJIETUIOB U KETOHOB: PEAKLIMU ITPUCOCIUHEHHUS.
Oxucrnenue anbJeru/ioB, KAue€CTBEHHBIC peakiuuu Ha anbAeruabl. CrocoOsl
MOJTYYECHUSI U TPUMEHEHUE AJIbJAETUI0B U KETOHOB.

OnHOOCHOBHBIE MpefeNibHbIe KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepust 1 HoMeHKJIaTypa. Ou3ndeckue cBOcTBa
OJTHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHCIOT. BOMOpOAHBIE CBS3M MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus >TepuUKalUU, PEaAKIUU C Y4YacTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHATHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPEAETbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. IIpeacraBurenu BBICIIUX
KapOOHOBBIX KHCJIOT: CTE€apUHOBasA, MaJIbMUTHUHOBAS, OJCHHOBAs, JUHOJIE8As,
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
HICIIOYHOU CpeE.

Kupswi. Ctpoenue, puznueckue U XUMHUYECKHUE 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. Kimaccudukanus yrieBonoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcupuoo3a. dusnyeckre CBONCTBA UM HaxXxOoXkAeHHE B npupoje. DoToCHHTES.
XHAMUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMKU C YYaCTUEM CIUPTOBBIX U AJIbJAECTHIHON
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAQUYCHUE B KU3ZHEACATENBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MaJIbTO3a U
nakTo3a. BoccranaBimBaromye 1 HEBOCCTAHABIMBAOIIME AHcaxapubl. 1 uaponus
nucaxapuzioB. Haxoxnenue B npupoae u npuMmeHenue. [lonmucaxapuasl: kpaxmail,
IVIMKOTEH M 1eiuntoyio3a. CTpoeHrne MakpoMOJNEKYJd KpaxMasa, TJIMKOreHa H
HEeJUT0103bl.  PU3MYECKHMEe CBOMCTBA Kpaxmajga W UEJUIK0JIO3bl. XHMUYECKHE
CBOMCTBA Kpaxmayia: TMAPOJIU3, KA4eCTBEHHAs PEaKUHs C HMOJOM. XUMHUYECKHE
CBOMCTBa LEJUIIOJO3bL: TUIAPOJIN3, MonydeHue 3(pupoB 1esunosio3bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METOAbl HW3Y4YEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3AUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHWE ATUJIOBOTO CIHUPTA B &JIbJCTHUJ]l Ha PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), KAUYECTBEHHbIC PEAKIMU Ha adbJeruibl (C THUIPOKCHUIOM
muammuncepeopa(l) u ruapoxcuom meau(ll)), peakius riaumeprna ¢ THAPOKCHIOM
memu(ll), xumuueckne cBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE
pacTBOpa TI0K03bI ¢ TuApokcuaoM Meau(ll), B3aumoneiicTBue kpaxmania ¢ HOIO0M,
pEIIeHre OKCIEPUMEHTAIBHBIX 3a7a4 1o TemaMm «CoupTel U (EHOIBIY,
«Kap6oHoBbie KUCIOTHI. COXKHBIE I(UPBI».

A3o0Tcoep:Kanue OpraHudecKue coeJnHeHu.

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

AHWINH — IPEJCTABUTE]Ib aMUHOB apOMATHUECKOTO pssia. CTpoeHrEe aHUIINHA.
B3aumHoe BiusHHME Tpynnm aroMoOB B MoJekyde aHwimHa. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHuiuHa. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
MOJIyYeHUsT W TpUMEHeHHe anudaTuyeckux amMuHoB. [lonmydeHue aHuimuHa wu3
HUTPOOEH30J1a.

AmuHokucioTel. Homenkinarypa u uzomepusi. OTAenbHbIe IPEACTABUTENN O
AMUHOKHUCJIOT:  TJIMIMH, ajaHuH. Du3udeckue CBOWCTBA aMUHOKHUCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHEHUN, peakuus TOJUKOHJEHCAlMK, OOpa3oBaHHE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 MENTUIOB.

benku kak mnpupojHbie nojJuMmepsl. [lepBuuHasi, BTOpUYHAsT M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THAPOJIH3, JACHATYypalus,
KaueCTBCHHbIE PEaKIIMK Ha OCIKH.

OKCIIEpUMEHTAIBHBIE METOAbl HW3YYEHHUsI BEIIECTB M HX MPEBPALICHUMN:
pacTBOpeHuE OENTKOB B BOJE, JCHATypalus OCJKOB IMPU HarpeBaHUU, 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, CTEMEHb MOJIMMEPHU3ALINU, CPEIHSS MOJICKYJIsIpHas



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

[Tomumepnsie matepuansl. [lnactMacchl  (MOAMATUIICH, MOJMIPOIUJICH,
MOJIMBUHWIXJIOPUJ,  TIOJMCTUPOJ, TOJUMETHIMETAKpUIaT, MOJUKApOOHATHI,
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 CIeUATBbHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AIIEKTPOIPOBOIAIINE TTOIMMEPBI, OMOpa3iaraeMbIe TIOJTHUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl H3YYEHHUSI BEIIECTB M HX MPEBPALLICHUN:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
KaydyKOB, pCIICHUE 3SKCIEPUMEHTAIBHBIX 3a7ady 1o Teme «Pacno3HaBaHue
IJIACTMACC U BOJIOKOH».

Pacuérnsle 3amaun.

Haxoxnenue MomekyasipHod ¢GOpMYINbl OpPraHUYECKOro COEJAUHEHUS I10
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 PEAKIIMU H/UIM HCXOIHBIX
BEIIECTB, YCTAaHOBJIIEHHE CTPYKTYPHOH (OpPMYJIbI OpPraHWyecKoro BELIECTBAa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, ONpPEACIICHUE JTOIH
BBIXOJIa TPOAYKTA PEAKIIUH OT TEOPETHUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIe CBA3U.

Peanuzanus MeXpeAMETHBIX CBA3€U MPU U3YUYEHUN OPraHUYECKON XHUMUHU B
10 xnacce OCYIIECTBISIETCS 4Yepe3 HUCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK U TOHSTUH, MPUHATHBIX B OTAEIBHBIX MpeAMETax
€CTECTBEHHO-HAYYHOIO LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYUYHbIN (paKT, THUIOTE3A,
TEOpHsl, 3aKOH, aHallu3, CHUHTE3, Kiaccudukauus, HaOIIOACHHE, H3MEPEHUE,
AKCIEPUMEHT, MOJENb, MOJCIIUPOBAHUE.

®dusuka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUYECKUM YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (DU3MYECKHE BEIMYUHBI, C€IUHUIIBI W3MEPEHHUS, CKOPOCTb, SHEPTHUS,
Macca.

buonorusi: kneTka, oOpraHusM, S3KOCHUCTeMa, Ouocdepa, MeTadboIu3M,
HACJIEICTBEHHOCTh, ABTOTPO(MHBIA M TeTepOoTPO(HBIA TUI MUTaHUSA, OpOXKEHUE,
dboTocuHTE3, MbIXaHUE, OCNKH, YIJICBOAbI, JKUPbI, HYKJIECHHOBBIC KHUCIOTHI,
(bepMeHTHI.



Feorpa(bnﬂ: ITOJIC3HBIC UCKOIIAaCMBIC, 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 sifiep. Xumudeckuil snement. M3oromnsl. CtpoeHue
AJICKTPOHHBIX O00JI0YEK aTOMOB, KBAHTOBBIC YMCJIA. DHEPreTUYECKUE YPOBHH U
noaypoBHH. AToOMHBIE opOuTanu. Knaccudukamuss XuMHIeCKUX dJIEMEHTOB (S-, -,
d-, f-o;mementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpPOUTAJISM.
DNeKTpOHHbIE KOH(PUTYpAllMd aTOMOB 3JIEMEHTOB NIEPBOTrO0—4ETBEPTOrO MEPUOOB
B OCHOBHOM W BO30YKIEHHOM COCTOSIHHUH, SJICKTPOHHBIE KOH(QUTYpAIlMd HOHOB.
DIIEKTPOOTPUIIATENBHOCTb.

Ilepnonnuecknii 3axkoH U Ilepuonnueckas cucreMa XMMHAYECKUX JJIEMEHTOB
J.. MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u llepuogmueckoil cucTeMbl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX JIEMEHTOB U 00pa3yeMbIX UMU
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
JIOHOPHO-AKLIENTOPHBINA. DHEPrusi U IJIMHA CBS3U. [[0JIIpHOCTD, HAIPABICHHOCTh U
HACBIIIAEMOCTh KOBaJIEHTHOW CBsi3u. KparHele cBs3u. Bopopoagnas CBs3b.
MexMOIEKYIApHBIE B3aUMOICUCTBUS.

BajleHTHOCTh W BaJ€HTHBIE BO3MOXKHOCTH aToMOB. CBSI3b SJIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MpUMEpPE COCIUHEHUN
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBieHre 0 KOMIUIEKCHBIX coeUHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCAMHEHUH.
[loHsATHE O KOOPAMHAITMOHHON XHUMUMU.

BemecrBa  MONIEKYJISIpHOTO UM HEMOJIEKYJSIPHOTO  CTPOCHMsA.  THIIbI
KPUCTALTUYECKUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonstue o nucnepcHbix cucremax. MctuHHble pacTBOpHI. lIpeacrasinenue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIIGHTPAIMM PACTBOPOB:
MaccoBasi J10JIs1 BEUIECTBA B PAaCTBOpE, MOJISIpHAsE KOHLEHTpauus. HaceileHHbIe u
HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucramuoruaparsl.

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



Krnaccudukaimss XuMU4eCcKUX peakiuii B HEOPraHMYECKON U OpraHu4ecKoi
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 rereporeHHbie peakuuu. Karanus u katanms3aTopsl.

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

OnektponuTudeckas aucconuanus. CuibHbIE H  caa0ble  AJIEKTPOJUTHL
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. [Ipollecchl OKHUCIEHUS W BOCCTaHOBIICHMS.
Baxnelime OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB U HMX IpEeBpalllcHUN:
pasznoKeHue MepoKCHAa BOJAOPOJAa B MPUCYTCTBUU KaTalu3aTopa, MOJAEIU
KPUCTAJUTMYECKUX PEHIETOK, TPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OMpeIeTICHHE
Cpenbl pacTBOPOB C IMOMOUIBIO WHIWKATOPOB, HU3YUYECHHUE BIMSHUA Pa3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW PpEaKIUH ¢ TMOJOKEHUE XUMHYECKOTO
paBHOBECHS.

Heopranuveckasi xuMusi.

[Tonoxenune HemeTamwioB B [lepuonnueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI MX aTOMOB. Du3nueckue CBOWCTBA
HEMETAJUIOB. AJUTOTPOIUS HEMETAIIOB (Ha MpUMEpPE KUCIopoaa, cephl, pocdopa u
yrieposia).

Bonopon. Ilomydenue, ¢usznueckne W XUMHUYECKHE CBOWCTBA: PEAKIIUU C
METaJUIaMU U HEMETAJUIAMH, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. [ apuasl. TommMBHbIE
3JIEMEHTHI.

l"anorensl. HaxoxaeHue B mpupojie, CrocoObl MOMydeHUs, GU3UYECKUE U
XUMHUYECKUE CBOMCTBA. ['asoreHoBoaopoasl. BaxkHenre KUCIOpOACOAEpKaIie
COeIMHEHHUs ranoreHoB. JlabopaTopHble U MPOMBIILIEHHBIE CIIOCOOBI MOJYYEHHUS
rajoreHoB. [IpuMeHeHne rajloreHoB U UX COEAUHECHUN.

Kucnopon, o3oH. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TMOJIY4YCHUS
kucioposa. duznueckue U XUMHUUYECKHE CBOMCTBA M NMPUMEHEHHE KHUCJIOpOoJa 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). Cepuucras u cepHas KUCIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB CEpHOI
KHUCIOTHI. [IpuMeHeHne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpuUpoAe, CIOCOObI MOJNY4YEeHHs, (U3HUECKHE WU
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcUbl a30Ta. A30THUCTast M a30THAas
KHCJIOTHI U UX conr. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHne azora
U €r0 COeIMHEHUN. A30THBIE YIOOpEHHUS.

dochop. Haxoxnenue B mpupojge, CHocoObl TMONydeHHs, (PU3UUECKHE H
xumuueckue cBorictBa. Dochuast u dochun. Oxcunbl docdopa, dochopHas
kucinora u e€ comu. I[lpumenenue docdopa u ero coemuaeHuii. dochopHbie
yaoOpeHus.

VYrnepon, HaxoxkaeHWe B Opupoje. AJUIOTPONHBIE  MOAU(UKAIUU.
Ouznyeckue ¥ XHMHYECKHE CBOWCTBA TPOCTHIX BEMIECTB, OOpPa30BaHHBIX
yraepogoM. Oxkcun yriuepona(ll), oxcun yranepoma(lV), yrompHast kucinora u eé
CONM. AKTHUBUPOBaHHBIA yroib, aacopOuus. dymiaepeHsl, rpadeH, yriepoaHbe
HaHOTPYOKkU. [IprMeHeHHne MPOCTHIX BEIIECTB, OOPA30BaHHBIX YIJIEPOAOM, U €rO
COCIMHECHUM.

Kpemunii. Haxoxaenue B npupoje, cnocoObl MOTydyeHUs, (U3NYECKHE H
xumudeckue cBorctBa. Okcua kpemuusa(lV), kpeMHUeBas KUCIIOTa, CUJIUKATHI
[Ipumenenne kKpeMHus U ero coeanHeHn. CTEKII0, €ro MOIy4eHNE, BUIbI CTEKIIA.

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

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

OO6mas xapakrepuctuka metamwioB |A-rpynnsl [lepuognyeckoil cucTeMbl
XUMUYECKUX JIeMEHTOB. Hatpuit u kanuii: nonyyeHue, pu3nyeckue U XUMUYECKUE
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 IMPOCTHIX BEIIECTB U HUX COCIUHEHUH.
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUS.

ATIOMHUHMI: oTydYeHue, (PU3NUYeCKue U XMMUYECKUE CBOWCTBA, IPUMEHEHHE
MPOCTOr0 BEIIeCTBA U €ro coeauHeHui. AMQOTEpHBbIE CBOMCTBA OKCHIA H
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.



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(VI1). Xpomarel U auxpomarbl, UX
OKHCITUTEIbHbIE CBOMCTBA. [loyueHue u npuMeHeHue xpoma.

dusnyeckue M XUMHYECKHE CBOWMCTBA MapraHiia W €ro COEIUHEHUM.
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 U THUJIPOKCHJIA [IMHKA, THIPOKCOKOMILIEKCHI [IUHKA. [IprmeHeHne
IMHKA U €T0 COCANHCHUM.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3y4eHHe O0pa3I0oB HEMETAIOB, TOpeHue cephl, gocdopa, xKeine3a, MarHus B
KHCJIOpOJIe, H3Yy4YeHUE KOJUIeKIMU «MeTamibl W CIUIaBbl», B3aUMOJCHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAJUIOB C BOAOW (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKEJe3a C pacTBOpaMU KHUCIOT U
1IeJI04Yel, KaYeCTBEHHBIE PEaKIIMM Ha HEOPTraHUYECKUE aHWOHBI, KATUOH BOJOPOAA
U KaTUOHBI METAUIOB, B3aWUMOJICUCTBHUE THAPOKCHIIOB AIIOMUHHUS U ILIMHKA 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
MPUHINIBI OPTaHU3AIUA XUMHUYECKOTO MPOU3BOJICTBA. [[pOMBIIIIEHHBIE CITOCOOBI
MOJIy4EeHUSI BaXKHEUIINX BellecTB (Ha MpHUMepe MPOU3BOACTBA aMMHAKa, CEPHOM
KHUCJIOThI, MeTaHoJa). [IpoMbIluieHHbIE CTTOCOOBI TTOTYYEHUSI METAJIJIOB U CILIABOB.
XUMUYECKOE 3arpsi3sHEHNE OKPYKAIOIIEeH Cpeibl U ero nociaeAcTBus. Poiabs xumuu B
00ecCIeYeHUN YHEPreTUYECKON OE30MacHOCTH.

XuMHsi HW 300pOBbE€ UeloBeKka. JlekapcTBeHHble cpeacTBa. lIpaBuia
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€301MacHOr0 UCIOJIBL30BAHMS ITPENapaTOB OBITOBOM XMMHH B IIOBCEIHEBHOM JKU3HHU.

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

XuMus B CEJIbCKOM X03siicTBe. OpraHM4ecKue U MUHEpaIbHbIC YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuaibl, KpPacKU, CTEKIIO, KEpaMmuKa.
Marepuansl 11 3JIeKTpOHUKUA. HanoTexHonorum.

Pacuérnrble 3agaun.

Pacuérei: mMacchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIWYECTBY
BEIIECTBA, MACCE UM 00BEMY OJTHOTO M3 YUaCTBYIOIIUX B PEAKIIUU BEIIECTB, MACChI
(0O0BEMa, KOMMUECTBAa BEMIECTBA) TPOAYKTOB PEAKITUH, €CIIM OTHO U3 BEIIECTB UMEET
MpUMeECH, Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIU OJTHO
M3 BCIIECTB JAHO B BHJE pPacTBoOpa C ONPEACIEHHOM MACCOBOM JIOJIEH
PacTBOPEHHOIO BENIECTBA, MACCOBOM JOJIM Y MOJISIPHOM KOHIIEHTPALIMU BEILIECTBA B
pacTBOpE, N0JM BBIXO/Ia MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbI€ CBSI3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HeopraHnuecko xumuu B 11 kitacce ocymiecTBIsIeTCsl Yepe3 UCHOIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHITUHN, IPUHATHIX B OTJEIbHBIX
IIpeaMeTax €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO0uue ecTeCTBEHHO-HAYUHbIEC MMOHATHS: SIBJIEHUE, HAY4YHbIM (DAKT, TUMIOTE3a,
TEOpHsl, 3aKOH, aHAJM3, CHUHTE3, KiaccuduKaius, MepruoJuIHOCTb, HAOJIOECHUE,
U3MEPEHHE, IKCIEPUMEHT, MOJIEIb, MOJICIINPOBAHUE.

dusuKa: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb, BEIIECTBO,
TENOo, O0BEM, arperaTHoe COCTOSIHME BEIIECTBAa, HACANIbHBbIA Ta3, (U3UYECKue
BEJINYMHBI, €AUHULBI U3MEPEHUSA, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kimerka, opraHusM, SKocucTeMa, bnocdepa, MeTaboanu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPbI, YrIeBOJbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U MTOTOK SHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METALTYPIUsl, CTPOUTEIbHBIE
MaTepUalbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, NMUILEBAs IPOMBIIIJICHHOCTb,
dbapmarieBTUEeCKast MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETUYECKHUX
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 cooTBeTcCTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MpeaMeTra «XUMHsS» Ha YPOBHE CPEIHErO
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, SKOJIOTMUYECKON KYIbTYpPhl; CHOCOOHOCTb CTaBUTh 1[€JIA U CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yNIbTaTbl OCBOCHUS MpeaMeTa «XUMHUSD» OTpaXKaroT
c(hOpMUPOBAaHHOCTh OIbITA [MO3HABATEILHOM U MPAKTUYECKOW JESATEIbHOCTH
00y4Jaromuxcs B MPOIIECCe peaan3aun 00pa3oBaTelIbHON AESITEIHLHOCTH.

JIM4HOCTHBIE PE3yNAbTAThl OCBOCHUSI MpeaMeTa «XHUMHUS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOM M MPAKTUYECKOU JCSATEIHbHOCTH
oOydJarmuxcs B MPOIECCe pean3alid 00pa3oBaTeIbHON NIEATEIbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS

O0CO3HaHUS 00YJaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00A3aHHOCTEH,
YBOKECHUS K 3aKOHY U MPABOIMOPSAIKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JIEATETLHOCTH IIPH CO3AaHUHN YIEOHBIX
IPOEKTOB, PEIICHNN YIEOHBIX U MTO3HABATENbHBIX 33]1a4, BHIIIOJIHEHU U XUMHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh W TPUHUMATH MOTHBBI, HAMEPCHHUS, JIOTUKY U
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

LIECHHOCTHOI'O OTHOUIEHHWS K MCTOPUYECKOMY H HAYYHOMY HAaCJIECIUIO
OTECUYECCTBEHHOM XUMUU;

YBOXEHUSI K TIPOIIECCY TBOpPYECTBA B 0OJIACTH TEOPUM M MPAKTUYECKOTrO
IPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAOMIOJCHUHN, KPOMOTJIIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
IIOCTOSTHHOT'O TPyJa YUYEHBIX U IPAKTUKOB;

MHTEpPECa U NMO3HABATEIbHBIX MOTUBOB B MTOJIY4YE€HUHU U MOCIIEAYIOIIEM aHAIN3E
uH(OpMaILUK O MEPEOBBIX TOCTUKEHUSIX COBPEMEHHOM OT€YEeCTBEHHON XUMUH;



3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3AHHBIC C XMMUYECKUMU SBJICHUSIMH,
U MIPUHUMAaTh OCO3HAHHBIC PEUICHUS, OPUCHTUPYSACh 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) opMHUpPOBaAHHS KYJIbTYPbI 310POBbSI:

MOHMMAaHUSl I[IEHHOCTEW 3J0poBOro W 0Oe3omacHOro oOpasa JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (M3HYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

COOJIIOJICHUST TIpaBUJl OE€30I1acHOr0 OOpalleHuss C BEIIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOU JEATEINBHOCTH;

MOHUMAHUSl LEHHOCTH TIPaBWJI HWHIUBUIYAILHOTO U  KOJUIEKTUBHOTO
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  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 M3YYEHHUIO0 MPOQPECCUil pa3muiHOTO Pojia, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUSI K TPYAY, JIOJAM TpyAa U pe3ysibTaTaM TPYIOBOU €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBUAYAILHONH TPAaCKTOPUU
oOpa3oBanusi, Oynymieil mpodeccur W pealu3alvi COOCTBEHHBIX KU3HEHHBIX
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
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJHOM U COIMAIIbHOM CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTU HCIOJB30BAHUS JOCTHKEHUM XUMHUHU JJIs
pEeIIeHUs BOMPOCOB PAIMOHAILHOIO MPUPOIO0IOIB30BaHNUS;



AKTUBHOTO HENPUATHS JIEUCTBUM, NPUHOCIIIMX BpEld  OKpYKaOUIEH
IPUPOHON Cpejie, YMEHUs MPOTHO3UPOBATH HEOIArONPUSITHBIE SKOJOTHYECKUE
MOCJIEICTBUS MPEINPUHUMAEMBIX IEUCTBUN U NMPETOTBPAILIATh UX;

HaJU4usl Pa3BUTOIO SKOJIOTMUYECKOIO MBIIUICHHS], SKOJIOTUYECKON KYIbTYPHI,
OMbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
MPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TPOTHBOCTOATH HJICOJIOTUU
xemo(oouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH
Y OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CHeNU(PUKA XMMHA KaK HayKd, OCO3HaHUA €€ pOau B
(GbopMUPOBaHUU PALMOHAIBHOIO HAYYHOTO MBILIUICHHS, CO3JaHUU IIEJIOCTHOTO
MpEACTABICHUSI 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJBI U YEJOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOoOJEeM COXpaHEHUS
MIPUPOAHOTO PABHOBECHS,

yOSXKJIEHHOCTM B  OCOOOM 3HAYUMOCTH XUMHUHM JUJII  COBPEMEHHOM
UMBWJIN3ALAN: B €€ T'YMAaHUCTUYECKON HAMPABIEHHOCTH U BaXKHOW POJIM B CO3JJaHUH
HOBOW ©0a3pl MaTEpUAIbHOM KYJIbTYpbl, B pEUIEHUH IJIOOANBHBIX MpoOsieM
YCTOMYMBOI'O Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, YHEPIE€TUUYECKOM, NMUILEBOU U
AKOJIOTUUECKON 0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, OOCCIICYEHUU YCIOBHUI
YCIEIIHOTO TPYAa U SKOJIOTHYECKH KOM(DOPTHON KU3HU KAKIOTO YJieHa OOIIECTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TIIOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHMS, UCIIONB3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh
noJydaeMble 3HAHUS JUTsl aHAJIM3a U OOBSICHEHUS SIBICHUI OKPYIKAIOIIEro MUpa H
POUCXOAIIMX B HEM U3MEHEHUM, YMEHUS JIeJaTh 00OCHOBaHHbBIE 3aKIIIOYEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIINXCS TAHHBIX C IEITBI0 TTOJTYICHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIOJb30BaTh XUMHYECKUE 3HAHWUS IS
penIeHus mpobJieM B PEaTbHBIX JKU3HEHHBIX CUTYAITUSX;

MHTEpeCca K MO3HAHUIO, UCCIIEN0BATENbCKON IEATEIIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM0o0Opa30BaHUI0, K AaKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAaHUW MO XUMUU B
COOTBETCTBUHU C KU3HECHHBIMU MMOTPEOHOCTSAMH;

MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iudHbIX cdepax MpodecCHoHATIbLHOU
NEATENbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI



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

3HaYMMble i1 (OPMHUPOBAHMSI ~ MHUPOBO33PEHUS  OOYyHArOIIMXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPaXKaIOIINe
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CIHEUU(PUKY METOJOB IO3HAHMS,
UCMOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBICHUE,
npoliecc, cucTtemMa, HaydHbld (DakT, MPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOMIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,
PEryISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHONW KOMITETEHIIUHN 00 yJaroInXcs;

CIIOCOOHOCTD oOy4arommxcs UCITI0JIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbIE Y4eOHBIE
JIEMCTBHS B ITI03HABATEILHON U COLMAJILHOM ITPAKTHKE.

MeranpeIMeTHbIE pe3yibTaThl OTPaKAKOT OBJAJACHUE YHUBEPCAIbHBIMU
y4€OHBIMM  [O3HABATEIbHBIMH, KOMMYHUKATHUBHBIMH W  PETYIATHBHBIMU
NEUCTBUSMH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) 6a30BbI€e JTOrHYeCKHe AeliCTBUSA:

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

ONpEeaeNsITh I1IeNM JeSTEILHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThl IEATCIHHOCTH C TTOCTABJICHHBIMHU LICJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIIJICHHUS:
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W yCTAaHABJIMBATH UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHS I OOBSICHEHUS OTACIbHBIX ()aKTOB U
SIBJICHUM;

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

yCTaHABJMBAaTh TNPUYMHHO-CJIECACTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXJeHUs (MHAYKTUBHBIC, JEIYKTHUBHBIC, IIO
aQHAJIOTHH), BBIABISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHMS B PacCMaTPUBAEMBIX
SIBJICHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUYCHHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YeMbI€ B XUMUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJIEITH, TPEOOPA30BBIBATH MOJICTbHBIE TPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOII) 2JIEMEHTa, XUMUYecKas popmysa, ypaBHEHHE XUMUIECKON peaKIInu
— MPU PEIIeHWH Y4eOHBIX TO3HABATEIBHBIX W MPAKTUUECKUX 3a/1a4, MPUMEHSTbH



Ha3BaHHBIC MOJICJIbHBIC MPE/ICTABICHUS JJISl BBISABICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIH.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeHUCTBUS:

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

dbopMyIMpOBaTh LIETH U 33/1a4U UCCIICIOBAHNS, UCIIOIb30BATh TOCTABJICHHBIC
U CaMOCTOSITENbHO CGHOPMYIUPOBAHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JUII (POPMUPOBAHUS THUITOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJIECHUN;

BJIQJICTh HAaBBIKAMH CAMOCTOSITCIILHOTO IIJITAHUPOBAHHUS W IPOBEICHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIIOMATh 32 XOI0M
mpolrecca, CaMOCTOATENLHO IPOTHO3UPOBATH €r0 PEe3yNbTar, (OopMYyIUpOBATH
0000111eHUS ¥ BBIBOJIbI OTHOCUTEILHO JJOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0BAHMUS,
COCTaBJIATb 0OOCHOBAaHHBIN OTYET O MPOJETaHHON padboTe;

npuoOpeTaTb OMBIT YYEHUYECKOM HCCIIEe0OBATEIbCKOM U MPOEKTHOU
JESTENBHOCTH, TMPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MTOMCKY METOJIOB PEIICHUS MPAKTHICCKUX 33124, MPUMEHECHUIO Pa3INYHbBIX METO/IOB
MO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX HHPoOpMauu (HAYy4HO-
MOMYJISIpHAs JIUTepaTypa XWMHYECKOTO COJCp)KaHMS, CIPAaBOYHBIE IOCOOUS,
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 uHbOpPMAIMU, HEOOXOAUMOM I  BBINOJHEHHS Y4eOHBIX 3ajad
OIPEACIIEHHOIO TUIIA,

mpuOOPETaTh OMBIT KCIOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHN U PA3IMYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHMAIBbHYIO  (GOpPMY  MPEACTaBICHUS
uHpopManuu (cxeMbl, rpapuKu, TUarpaMMbl, TaOJUIIBI, PUCYHKH U JIPYTHE);

WCITOJIb30BaTh HAYIHBIN SI3BIK B KAUECTBE CPEICTBA MPH padOTE C XMMUICCKOM
uH(popMaIeil: NpUMEHATh MEXIpeIMETHbIE ((DU3MYECKUEe M MaTeMaTHYECKHUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, aOOpeBUATYPHI, HOMEHKJIATYPY;

HCII0JIBb30BAaTh 3HAKOBO-CUMBOJMYCCKHUE CPCACTBA HATI'JIAJHOCTH.

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;

BBICTYIIATh C TPE3CHTAIMCH pPe3yJbTaTOB IO3HABATCIHLHOW JICSITEIHLHOCTH,
HOJYYCHHBIX CAMOCTOSATEIBHO HUJIH COBMECTHO CO CBEPCTHUKAMU IIPH BBITIOJTHCHHUH
XUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKON pabOThl MO MCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BCILECTB, pealn3alii yueOHOro MpoeKTa, ¥ (pOpMyIHpPOBaTh BHIBOIBI
10 pe3ysbTaraM IMPOBEAEHHBIX HCCICIOBAHUN IMYyTEM COTJIACOBAHUS ITO3WIUN B
X071 OOCYXKJIEHUS U 0OMEHA MHEHHUSIMH.

PerynsiTuBHBIe YHMBeEpPcalbHbIe Y4YeOHbIe 1eliCTBHUS:

CaMOCTOAATEJIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOKO I03HABATEJBHYIO
NESITENbHOCTD, ONpeneisas €€ LeauM M 3aJadd, KOHTPOJIMpPOBaTbh M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MpEeslaraéMblii aarOpuTM JEUCTBUH IpH
BBIMIOJTHEHUM YYE€OHBIX M MCCIIEJOBaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3((PeKTUBHBIN C€IOCO0 KX pelIeHHs ¢ Y4ETOM TOJYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYLIECTBIIATH CaAMOKOHTPOJIb JEATEIIBHOCTM HAa OCHOBE CAMOAHAIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHMSI IPOrPAMMBI IO XMMHUU HA YTIyOIEHHOM
YPOBHE Ha YPOBHE CPEIHEr0 OOIIEr0 00OPa30BaHUS BKIIOUAIOT CIEUPUIECKHUE [T
y4eOHOro npeaMera «XUMHUsSD» HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI IEUCTBUH 11O
OCBOEHHIO, MHTEPIpPETAlMM U NpeoOpa3oBaHUIO 3HAHUN, BUABI JIEATEIBHOCTH I10
MOJyYEHUIO HOBOT'O 3HAHUS W MPUMEHEHUIO 3HAHUI B Pa3IMYHBIX Y4EOHBIX
CUTYalHsIX, a TAK)KE B pPEaIbHBIX KU3HEHHBIX CUTYAlMX, CBI3aHHBIX C XUMHUEH. B
OporpaMMe II0 XHMHMM IIPEIMETHBIE PE3yJbTaThl IMPEACTABICHbI IO TOAam
W3y4YCHHUS.

10 KJIACC

[IpenmeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHS
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUNA: O MECT€ W 3HAYCHHM OPraHUYeCKOM
XUMUU B CHCTEME €CTECTBEHHBIX HAayK U €€ PO B OOECIEYEHUH YCTONYHBOTO
pPa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHMUECKOM, YHEPIeTUUECKON U
MUIIEBOM 0€30MaCHOCTH, B PAa3BUTHH MEAHUIIMHBI, CO3JAHUU HOBBIX MAaTE€pPUAJIOB,



HOBBIX HUCTOYHUKOB SHEPruu, B o0ecrie4yeHu paloOHAIbHOTO
IPUPOJIOIIONB30BaHUsI, B (POPMHUPOBAHMM MHUPOBO33PEHMUS] U OOLIEH KYyJIbTYpHI
YEJI0BEKa, a TAK)KE IKOJIOTMYECKA 0OOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3710POBBIO
Y [IPUPOJHOM Cpene;

BJIQJICHME  CHUCTEMOM  XMMHWYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIye MOHATHS — XUMUYECKHUN 3JIEMEHT, aToM, PO U JIEKTPOHHAs
obojouka aroma, S-, P-, d-aTOMHBIE OpOWTAIH, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToma, TUOpUAu3alMsl AaTOMHBIX OpOuTajaed, HWOH, MOJEKYa,
BaJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD, CTENIEHb OKHUCIECHUS, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIPHASI MAcca, MOJIAPHBINA 00BEM, YIIIEpOJIHBINA CKENET, (DyHKIIMOHATbHAsS
Ipynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHBIE), H30MEpUs CTPYKTypHass W HPOCTPAHCTBEHHas (reomMeTphyeckas,
ONTUYECKAas), HM30MEPbl, TI'OMOJOTMYECKUN psll, TOMOJIOTH, YIJIEBOIOPOIbI,
KHUCIIOPOA- U a30TCOAEP)KAIUE OPraHUYECKUE COEAUHEHUS, MOHOMEpP, MOJUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJICKYJISIDHBIE COCIWHEHUS; TEOPUH, 3aKOHBI
(nepmonnueckuii 3akoH Jl. M. MeHneneeBa, TeopHs CTPOEHUS OPraHHMYECKHUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TIPEBpAIlCHHUs] DHEPrUM NpPH XUMHUYECKUX PEAKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIME B OCHOBE
NOHMMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJIICHUI; TPEICTABICHUS O
MEXaHU3Max XHMHYECKUX PpEaKIUil, TEePMOAUHAMUYECKUX W KHHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMs, O B3AUMHOM BIIMSIHUH aTOMOB U I'PYIII aTOMOB B
MoJIeKyaxX (MHIYKTUBHBIN U Me3oMepHbId dpdexTsi, opuentantsl | u |l pona);
(akTONOrMYecKue CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYYEHHH M O€30MacHOM
UCTOJIb30BAaHUM Ba)KHEUIINX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKON
JESITENbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MTPUHIIUIIAX XMMUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJA, TEPepadbOTKU HEe(DTH);

Cc(OPMUPOBAHHOCTh YMEHMIi: BBIABISATH XapaKTEPHbIE MPU3HAKU TMOHATHUH,
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 CKEIETHBIX) (POPMYJT OPraHUYECKUX
BELIECTB;

COCTaBJISITh YPABHEHUS] XMMHUYECKUX PEAKIUN U PaCKpPbIBATh MUX CYIIHOCTD:
OKHUCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKIUMi  NOCPEACTBOM  COCTABIICHHUS
ANEKTPOHHOrO OajlaHca JTUX pEeaklMil, peakuuii HOHHOTO OOMEHa MyTEéM
COCTAaBJICHHUS UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;



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 OIPEACIEHHOMY
KJIacCy/TpyIne COENWHEHHWM, JaBaThb MM Ha3BaHUA IO CUCTEMaTHYECKOM
Homenknarype (IUPAC) u npuBonuTh TpUBHAIbHBIC HA3BaHUS VISl OT/AEIBHBIX
IpEACTaBUTENIEH OPraHUYECKUX BEIIECTB (3TWIEH, alleTHIICH, TONYOJ, TJIMIIEPHH,
ATUJICHIJIMKONb, (EeHOoN, (QopManbAeTu], aleTalbIeruj, areroH, MypaBbHHAas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs], OJICMHOBAS, aJIbMUTHHOBAsI KUCJIOTHI,
[VIMLMH, aJaHuH, MallbTo3a, (PYKTO3a, aHWIWH, TUBUHWII, U3OMPEH, XJIOPOMIPEH,
CTUPOJI U IpYTHE);

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

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

c(hOpMUPOBAHHOCTH YMEHHU I XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3UYECKHE
M XUMHYECKHE CBOWCTBA THUINHUYHBIX TMPEACTABUTENICH pa3IMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: AJKAHOB, IUKJIOAIKAHOB, aJIKEHOB, AJIKAJJUEHOB, aJJKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AlbJETHUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX M CIOXKHBIX A(UPOB, KUPOB, HUTPOCOCAMHEHUN W aMHUHOB,
AMUHOKHUCIOT, O€nmKoB,  yIryieBoJoB  (MOHO-, JHU- U  TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY  HUMH  ypaBHEHUSAMHU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUM C MCHOJIB30BAHUEM CTPYKTYPHBIX
bopmya;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapaxkTep 3aBUCUMOCTH PEAKIIMOHHOW CITOCOOHOCTH OPraHMYECKUX COEAMHEHUN 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, U3BMEPEHUHU, MOJCIUPOBAHUH, 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-CJICACTBEHHBIX CBA3E€M — JUIsl U3YUYEHUsI CBOWCTB BEIIECTB U
XUMHYECKUX PEaKILINii;

c(OPMHUPOBAHHOCTh YMEHHI: BBIABISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
HNOHATHUAMM U TPEACTABICHUSIMHU APYTrUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0ojyiee OCO3HAHHOTO MOHMMAHMS CYIIHOCTH MAaTepUaIbHOTO €IWHCTBA MHUPA,
UCMOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
POTHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTH YMEHUI: TPOBOAUTH PACUETHI [TO XUMHUUECKUM (POpMyTIam
U YpaBHEHUSM XHMUYECKHX peakUuid C UCHOJIb30BaHHEM (U3MUECKUX BEIHMYUH
(Macca, 00BbEM Tra30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAacU€Thl MO HAXOXKICHUIO XUMHYECKOH (HOPMYIIBI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJSIM XUMHYECKHX 3JEMEHTOB, MPOIAYKTaM
CropaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMIA: MPOTHO3UPOBATH, aHAIM3UPOBATh M OI[CHUBAThH
C TMO3MLUUKA  HKOJIOTMYECKOM  OE€30MacCHOCTH  IOCJIEACTBUS  OBITOBOM U
MIPOU3BOCTBEHHOM IEATEIHHOCTH YEJIOBEKA, CBSI3aHHOM C mepepaboTKOM BELIECTB,
MCIIOJIb30BaTh MOJYUCHHBIC 3HAHUS JJIS MPUHATUSL TPAMOTHBIX PEIICHUN MpolieM
B CUTYaIUsIX, CBA3aHHBIX C XUMHUEH;

c(OpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITEIbHO IUIAHUPOBaTh W IMPOBOIUTH
XUMHUYECKUH DSKCHEPUMEHT (MOIy4eHHEe M M3y4eHHE CBOMCTB OpPraHUYEeCcKUX
BEIIECTB, KAUYECTBEHHBbIE PEAKUHUM YIJIEBOJAOPOJOB PpA3JIMUYHBIX KJIACCOB U
KHUCJIOPOACOAEPKAIIMX OPraHUYEeCKUX BEIIECTB, PELICHHE 3KCIEPUMEHTAIbHbBIX
3aJa4 O PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOJCHUEM MpPaBUI
Oe3omacHOro oOpallleHUsl € BEHIeCTBAMU U JIaDOpAaTOPHBIM O0OpPYIOBAHHEM,
(GopmynupoBaTh Li€Jdb HUCCIEAOBAHUS, TMPEACTABIATh B PA3NUYHOU (popme
pe3ybTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OPMUPOBAHHOCTHh YMEHHIA:

cOOII0/IaTh MpaBUiIa HKOJIOTUYECKU I1eJIECO00pPa3HOro MOBEACHUS B OBITY U
TPYAOBOH JEATENbHOCTH B LENSAX COXPAHEHHUS CBOETO 37]0POBbS, OKPYXKAIOLIEH
MIPUPOTHOM CPelbl U JOCTUKEHHS €€ YCTOWYMBOTO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOIO JCHCTBHMSI Ha KHUBBIE OpPraHU3MBI
OIpeAesIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMblca nmokazatens 111K

aHAJIM3UPOBATH LIETIECOO0PA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKH 3pE€HUS] COOTHOIIEHUSI pUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIAThH II€JICHANPABICHHBIA TMOUCK
XMUMHUYECKON MH(pOpMAIMU B pa3InuHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4dHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATH XUMUYECKYIO HHPOpPMAIUIO, ITepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHU C IOCTABJICHHON y4eOHOM 3aauei.



11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAKAIOT:

chOpMUPOBAHHOCTh MPEJCTABICHUI: O MaTEepUAILHOM €IMHCTBE MHUpA,
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 Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX
MCTOYHUKOB JHEPruU, B OOECIICUCHHH PAIIMOHATLHOTO MPUPOJIONOIL30BAHUS, B
GbopMUPOBAaHUK MHUPOBO33PEHUS] U OOIIEH KyJIbTYpbl YelOBEeKa, a TaKkKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M TMPUPOTHOU
cpexne;

BIIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HAHMH, 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,
MOJIEKYJ1a, BAJIEHTHOCTb, JJEKTPOOTPUILIATEIILHOCTh, CTENEHb  OKHUCIJICHHUS,
XUMUYECKasi CBs3b (KOBAJEHTHAs, MOHHAs, MeETaJUTMYECKasi, BOJOPOHAs),
KpUCTAUTMYECKAs] PpelIEéTKa, XUMHUYECKas peakiusi, pacTBOpP, IJICKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIUTUYECKAS] AUCCOLMALMS, CTENEHb JIUCCOLUALINH,
BOJOPOAHBIN TIOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3¢ deKT
XUMUYECKON peakluu, CKOPOCTh XUMHUUECKON peaKkMi, XUMUYECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOpHUs JJICKTPOJUTHUUECKON ITUCCOIUALUM, TEPUOIUYECKUN
3akoH J[.1. MeHnpaeneeBa, 3aKOH COXpPaHEHUS MACChI BEILIECTB, 3AKOH COXPAHECHUS U
NpEBpAIICHUS SHEPIUU NMPU XMMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEWCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK
XUMUH, MUPOBO33PEHUECKUE 3HAHUS, JIEIKAIIIUE B OCHOBE MOHUMAaHUSI MPUIUHHOCTH
Y CUCTEMHOCTH XMUMUYECKUX SBJICHUH; COBPEMEHHbIE MIPEACTABIICHHUS O CTPOCHUU
BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAaJAMOJIEKYJIIDHOM YpPOBHSIX;
MPEACTABICHUSI O MEXaHU3MaX XUMHUYECKUX pPEaklHil, TePMOJUHAMUYECKUX U
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 MPAKTUYECKON EATEIHLHOCTH YEJIOBEKa, OOIIMX Hay4YHBIX
MPUHIIATIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBISTh XapaKTEPHbIE MPHU3HAKU TOHSITHUH,
yCTaHaBJIMBaTh WX B3aMMOCBSI3b, UCIOJIH30BATh COOTBETCTBYIOIIUE MOHSTHUS MPHU
OMMCAaHWU HEOPTAaHMYECKUX BEIIECTB U UX MIPEBPAIICHUM;



C(POPMUPOBAHHOCTh YMEHHS HCIIOJIb30BAaTh XMMHMUECKYI0 CHMBOJMKY JUIS
cocTaBleHMs (QOpMya BEUIECTB M  ypaBHEHUH  XMMHUYECKHX peakuui,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACIHHBIX
BEILECTB;

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

Cc(OPMUPOBAHHOCTb YMEHHsI OOBSCHSITH 3aBUCUMOCTb CBOWCTB BEILECTB OT
BUJA XWMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pEmETKH, OOMEHHBIA U
JOHOPHO-AKIIETITOPHBIN MeXaHU3MbI 00pa30BaHUsI KOBAJIEHTHON CBSI3HU;

c(OpMUPOBAHHOCTH YMEHUH: KJIacCU(PUIIUPOBATH: HEOPTAaHUUECKHUE BEILIECTBA
10 UX COCTaBY, XUMUYECKUE PEaKLIMU 110 PA3IMYHBIM [TPU3HAKAM (YHUCITY U COCTaBY
pearupyromux BEIIECTB, TEIIOBOMY 3(PQEKTy peakinu, U3MEHEHHUIO CTeleHen
OKHMCJICHUSI DJIEMEHTOB, OOpaTMMOCTH, Y4YaCTUIO KaTajau3aTropa U JApyrue);
CaMOCTOATENIbHO BBIOMpAaTh OCHOBAHHUA U KPUTEPUHM Ui  KJjaccuuKaiuu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

C(OPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICI NEPUOANUECKOIO 3aKoHa /I.
N. MenpneneeBa u J1€EMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIbHYIO
U TIPOrHOCTUYECKYIO (DYHKIINY;

c()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XMMHYECKMX JJIEMEHTOB II€pBOrO—4YETBEPTOrO IEPUOIOB
[lepuomnueckorn  cucremsl  JI.MI.  MenngeneeBa,  UCHOJIB3yS  TOHSTHUA
(QHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYyPOBHW», «S-, P-, O-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXKJAEHHOE SHEPreTUUYECKHE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHMX J3JIEMEHTOB U MX
coenMHeHurd 10 nepuoaam u rpymmnam llepmogmyeckon cucremsr . WM.
MenneneeBa, BAJIEHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI NX
AJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh ~YMCHH: XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  ITOATBEPXKAATh
CYILIECTBOBAHHE TEHETUYECKOW CBS3M MEXKIYy HEOPTaHMYECKMMM BEIIECTBAMHU C
ITIOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

C()OPMUPOBAHHOCTh YMEHHUS PACKpBIBaThb CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPECTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX peakUui; peakuuil HOHHOrO OOMeHa NyTEM COCTABJICHUS WX MOJHBIX U
COKpalI€HHBIX  MOHHBIX  YpPaBHEHUW;  PEaKUMM  TUAPOIM3a;  peakLHi
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpe THAPOKCOKOMITIIEKCOB IMHKA U aJIFOMUHUA);



C(POPMUPOBAHHOCTb YMEHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMUYECKUX PEAKIU C y4ETOM HMX DHEPreTUYECKHUX XapaKTEPUCTUK, XapaKTep
M3MEHEHUSI CKOPOCTH XHMHYECKOM pPEaKUUMh B 3aBHCHUMOCTH OT Pa3IMYHBIX
(akTOpOB, a TAKXKE XapaKTep CMEUICHHUs] XUMUYECKOTO PAaBHOBECHSI 0] BIMSIHUEM
BHEIIHUX Bo3aercTBuil (npunuun Jle Hlatensbe);

C(POPMUPOBAHHOCTb YMEHMSI XapaKTepHU30BaTh XUMHYECKHE pEaKIHH,
JeKalye B OCHOBE IPOMBIIIJIEHHOIO IIOJTYYEHUS CEpPHOM KHCJIOThI, aMMMAaKa,
oOle Hay4yHble MPUHLMIBI XUMUYECKUX MPOU3BOACTB; LEJIECO00Pa3HOCTh
IPUMEHEHUs HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUKH
3pEHUsl COOTHOIIEHUS] PUCK-TI0JIb34;

Cc(OPMUPOBAHHOCTh BIAJCHUS CHUCTEMOW 3HAHMM O METOAaX Hay4YHOro
MO3HAHMS SIBICHUH NPUPOABl — HAOIIOJEHHE, W3MEpEeHHe, MOJCIMPOBaHUE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN), UCIIOJIBb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHMS IPUMEHATH 3TH 3HAHUS IPH SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U Uil OOBSCHEHUS XUMHYECKHX SIBJICHUH, HMEIOUIMX MECTO B TPUPOJE,
MPaKTUYECKOMN JESITEIIbHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HH;

c(OPMUPOBAHHOCTh YMEHUS BBISBISTH B3aMMOCBSI3b XUMHYECKUX 3HAHUH C
HNOHATUSAMU WM NPEJICTABICHUSAMHU JIPYITMX €CTECTBEHHO-HAYYHBIX IPEIAMETOB IS
0o0J1€e 0CO3HaHHOTO MOHUMAHHUS MaTEPUAIbHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUS MPOBOAUTH pacu€Tbl: C HCHOJIb30BAHHEM
NOHATUI «MaccoBasi J0JsI BEIIECTBA B PacTBOPE» U «MOJISIpHAs KOHLIEHTpAIUs»;
Macchl BellecTBa UM 00bEMa rasza 1o U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
Wi 00BEMY OIHOTO M3 yYaCTBYIOIIUX B PEAKIIMH BEIIECTB; TEIJIOBOTO 3¢ deKTa
peakuuy; 3HAYEHUsS BOJOPOJHOrO IMOKA3aTeNsl pacTBOPOB KUCIOT U IEJIOYEH C
U3BECTHOW CTEMEHbI0 JMCCOIMAINK;, Macchl (00bEMa, KOJMYECTBA BEIECTBA)
IPOAYKTa PEaKlMM, €CIM OJHO M3 MCXOAHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
onpeeNEHHON MacCOBOW JI0JIe pacTBOPEHHOrO BEUIECTBA WM JTaHO B M30BITKE
(MMeeT mpUMECH); 10JIM BBIXOJ1a TIPOAYKTA PEeaKIMK; 00bEMHBIX OTHOILICHUH Ta30B;

C(pOPMUPOBAHHOCTh YMEHMH: CaMOCTOSITEIbHO IUIAHUPOBATH U IPOBOAUTH
XUMUYECKUA  JKCHEPUMEHT  (IIPOBEIEHHE  pPEaKUMid  HOHHOro  OOMEHa,
HOJITBEPKICHUE Ka4ECTBEHHOI'O0 COCTaBa HEOPIaHMYECKUX BEILECTB, ONPEICIICHNE
Cpellbl PacTBOPOB BEIIECTB C MOMOIIBIO HMHIWKATOPOB, HM3YYECHUE BIUSHHUS
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh  XMMHYECKOW  pEaKIUH, pELICHUE
AKCIIEPUMEHTAIbHBIX 337ay 1o TemaMm «Meramey u  «Hemeramnb») ¢
coOrofieHueM MpaBuil 0€30MacHOr0 OOpalleHUs C BEIIECTBAMHU U JJAOOPaTOPHBIM
obopynoBaHueM, (POPMYIUPOBATH LEIb UCCIEIOBaHMS, IPEICTABIATh B pa3IMUHOMI
dopMe  pe3ynabTaThl AKCIEPUMEHTA, AaHAJIM3UPOBATh M  OLEHUBATh  HX
JIOCTOBEPHOCTB;



c(hOpMUPOBAaHHOCTb YMEHHI: COOJIIOAATh ITpaBUJIa MOJIb30BaHUS XUMHUYECKON
nocyon u jgabopaTopHbIM 00OpYyJIOBaHHMEM, OOpallleHUs] C BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKLIMSMU IO BBIOJHEHUIO JAOOPAaTOPHBIX XUMHUYECKUX
OTBITOB, AKOJIOTHYECKH II€JeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
NEATENBHOCTUA B LIEJSIX COXPAHEHUS CBOETO 30POBbS, OKPYXKAIOIIEH MPUPOIHOU
Cpelabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHsA, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JICMCTBUS HA >KUBBIE OPraHU3Mbl OMPEIACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, TOHUMas cMbIci nokasarens [1J1K;

chOpPMUPOBAHHOCTh YMEHUMW: OCYIIECTBIIATHh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMAIIMK B pa3IMUHBIX UCTOYHUKAX (HaydHas ¥ yueOHO-Hay4YHas
JIUTEepaTypa, cpeacTa MaccoBoit nHpopmaru, UHTepHET U ApyTHE), KPUTHIECKU
AHATM3UPOBATH XUMHUUYECKYI0 HH(POPMAITHIO, TIepepadaThIBaTh €€ U UCIIOJIb30BaTh B
COOTBETCTBHUH C IMOCTABJICHHON y4eOHOM 3a1auei.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumMuu. Teopus
1.1 CTPOCHHS OPraHMYECKUX COeqUHEHNT A. M 8 bubmiorexa LIOK
' P P A T https://m.edsoo.ru/d69df650
byrneposa
Wroro mo pazneny 8
Pa3nen 2. YrieBoaopoasbl
21 [IpenenbHbIE YriIeBOAOPOIbI — AJKaHBI, 5 bubmumoreka [IOK
' LIUKJIOATKAHbI https://m.edsoo.ru/d69df650
99 HenpenenbHabie yrieBogopoabl: aaKeHbI, 14 1 bubmmorexa [JOK
' ANKaUEHBI, aJIKMHBI https://m.edso0.ru/d69df650
bu6moreka [JOK
2.3 A 8
pOMaTHYECKHE YTIEBOIOPOIBI (ApEHBI) https://m.edsoo.ru/d69df650
24 [IpupoagHbIe HCTOYHUKH YIIIEBOJOPOAOB U UX 4 bubmotexa IIOK
' nepepaboTka https://m.edsoo.ru/d69df650
bu6moreka [JOK
2.5 r 4 1
ALHOTCHIPORSBOMERIC yTHEROAOPOAOR https://m.edsoo.ru/d69df650
Wroro mo pazneny 35
Pasnen 3. Kuciopoacoaepxamme opranudeckKue coeMHeHu s
bub6mmoreka [JOK
3.1 C () 11 1
TEHpTRL TEHOR https://m.edso0.ru/d69df650
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KapOoHnunbHbIe COSTMHEHUS: albICTUIbI U

bub6moreka IIOK
3.2 KkeToHbl. KapOoHOBBIE KHCIOTHI. CIIOXKHBIC 21 https://m.edso00.ru/d69df650
a¢upsl. XKupsl
but6moreka [JOK
3.3 v 9
HICBORE https://m.edso00.ru/d69df650
Wroro no pazneny 41
Pa3nen 4. A3oTconepskamue OpraHudecKue coenHeHnst
but6mmoreka [JOK
4.1 A A .b 12
MITHBL AMITHOKHEIOTH. B https://m.edso00.ru/d69df650
Hroro no pazneny 12
Paznen 5. BoicOkoOMOJIEeKYJISIPHBIE COEMHEHUS
5.1 BricokomounekysipHbIe COeTMHEHUS 6 E’[I'/[I[?SHII//I;T:;(:OErOuE 694650
Wroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KUIACC

KosnuecTBo yacoB DJIeKTPOHHbBIE
HauMeHoBaHue pa3aesioB U TEM mU(ppPoBbIE
Ne n/m pasi Kontpoiasnbie | IlpakTnueckue (mupp )
NMporpaMmmabl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aroma. [lepnoguueckuii 3akoH
1.1 u Ileproanyeckas cucreMa XUMHYISCKHX 9 bubmorexa HOK
' pron https://m.edsoo.ru/2dd57f24
snemenToB /1. 1. MenpaeneeBa
Ctpoenue BeniecTBa. MHOrooOpasue bubmoteka [JOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
13 RUMHIECKHE peaKLii 19 1 3 https://m.edsoo.ru/2dd57f24
Wroro no pazneny 39
Pa3znen 2. Heopranuueckass xumust
bu6mmoreka [JOK
21 Hemerasutet 31 1 3 https://m.edsoo.ru/2dd57{24
bu6mmoreka [JOK
2.2 M 23 1 2
ST https://m.edso0.ru/2dd57124
Uroro no pazneny 54
Paznen 3. Xummusi v s)Ku3Hb
31 Mertoanl MO3HaHNUA B XUMHUU. XUMHUS 1 9 bu6moreka [JOK
' KU3Hb https://m.edso0.ru/2dd5724
Wroro no pazneny 9
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OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos
Ne Hara JIeKTPOHHBIEe HU(pOBbIE
Tema ypoka Konrpoasnsie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIE PeCypPChI
padoThI padoThI
[IpenmeT u 3HaUYCHHE
OpPraHWYeCcKOl XUMHUH,
1 [IPEACTABIIEHUE O 1 bubmmorexa LHOK
P https://m.eds00.ru/3686e6f5
MHOr000pa3uu OpraHu4eCcKuX
COEIMHEHUI
DNEeKTPOHHOE CTPOCHHE aTOMa
riepoaa (OCHOBHOE H
2 }B]o36p>1< éI(-IHOC COCTOSIHHS ) 1 bubmorexa [JOK
e ' https://m.edsoo.ru/0ce6fd4c
BaneHTHBIE BO3MOXKHOCTH
aToMa yriiepoja
XUMHUYECKas! CBSI3b B
OpPraHUYECKUX COCTUHCHUSX.
3 MexaHu3Mbl 00pa3oBaHMs 1 bubmorexa [JOK
. P https://m.eds00.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CITOCOOBI
pa3pbiBa cBsi3el
Teopus crpoenus
4 OpPraHUYECKUX COSOUHEHUN A 1 bubmorexa HOK
P ' https://m.edsoo.ru/9e595ch8
M. bytnepoBa
Bunael uzomepun:
5 CTPYKTypHas, 1 bubmioteka IIOK
MIPOCTPaHCTBEHHAS. https://m.edso0.ru/b0e61661
OnexTpoHHbIE 2P PEKTH B
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MOJIEKYJIaX OPraHUYECKUX
COeMHEHUN

[IpencraBnenue o
KjaccupuKauu u

6 CHUCTEMaTHYECKas bubmorexa IIOK
https://m.edso0.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakuuii B bubmotexa L{OK
OpraHUYECKON XUMHUU https://m.edsoo.ru/ba5706aa

8 Cucrematn3amnus u bubmoteka [JOK
0000111eHYE 3HAHUN IO TEME https://m.edsoo.ru/87a37cab
AJNKaHBI: TOMOJIOTUYECKUH
psia, obmiast popmya,

9 HOMEHKJIaTypa U U30Mepus, bubmuotexa LIOK
3JEKTPOHHOE U https://m.eds00.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKY I

10 du3nyeckne U XUMAIECKHAE bubmioreka [IOK
CBOMCTBa aJIKaHOB https://m.edso00.ru/3137711c
HaxoxieHre ajikaHoB B

1 npupoze. Criocoosl bubmotexa L{OK
IIOJIY4ECHHS U IPUMECHEHHUE https://m.edsoo.ru/259b0a5hb
aJIKaHOB
[uknoankaHbl: 001as
(dhopMysia, HOMEHKJIATypa 1

12 HU30MEpHsi, 0COOECHHOCTH bubmorexa [IOK

CTPOCHUS U XUMHUYECKHX
CBOMCTB, CITOCOOBI TOTyYEHHS
U IPUMEHEHNE

https://m.edso00.ru/156730d2
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Pemenune pacu€rHbIxX 3a1a4 Ha
onpeeneHre MOJIEKYJISIpHOU
(hopMyITbl OpraHNYEeCKOro
BELIECTBA 110 MACCOBBIM

Bbu6moreka [JOK

13 JIOJISIM aTOMOB 3JIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJIAIIIMX B €r0 COCTaB.
Cucrematusanus u
0000111€eH1E 3HAaHUH IO TeMe
AJIKEHBI: TOMOJIOTUYECKU I
psia, obmiast popmya,
HOMEHKJIaTypa, 3JIEKTPOHHOE
14 Y TIPOCTPAHCTBEHHOE bubmorexa [JOK
https://m.edsoo.ru/273b0ale
CTPOCHHUE MOJIEKYL.
CtpykTypHas 4 IIuC-TpaHC-
M30MEpHs aJIKEHOB
DuU3NYECKHE U XUMUYECKUE
15 cBoMcTBa ajkeHoB. [IpaBuio bubmiorexa LTOK
https://m.edso00.ru/21069ccd
MapkoBHUKOBa
16 CriocoObl IOJTy4eHHS U bubmotexa [JOK
MIPUMEHEHUE AIKEHOB https://m.eds00.ru/665dc058
[Ipaktuueckas pabora Ne 1 o
17 teme "llosyuenue 3tuineHa u butamorexa [IOK
. https://m.edso0.ru/0941eed8
M3y4YEHHUE ero CBONCTB
Pewenue pacu€THbiX 3a1a4 Ha
18 OIIpe/CIICHHE MOJIEKYJISIPHOM bubmorexa [IOK
(hopMYyJIBI OPraHUYECKOro https://m.edsoo.ru/e9ea9921
BEIIeCTBA
19 ATKaaueHsbl: CONpPsKEHHBIE, bubmuotexa [IOK

M30JIMPOBAHHBIE,

https://m.edso00.ru/04298c0a
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KyMYJHUPOBaHHBIC.
Oc00EHHOCTH JICKTPOHHOT'O

CTpOEHUS
20 XHUMHYECKHE CBOICTBA Bbu6moreka [JOK
CONPSKEHHBIX TUEHOB https://m.eds00.ru/e561253d
21 CrniocoObl oJTy4eHHs 1 bubmuotexa [JOK
MIPUMEHEHUE AJIKaIUEHOB https://m.edso0.ru/1aa81660
AJIKVHBI: TOMOJIOTUYECKUHT
psia, obmiast popmya,
99 HOMEHKJIaTypa, 3JICKTPOHHOE bubmorexa [IOK
Y TIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOEHHUE MOJIEKY,
(bu3nYecKre CBOMCTBA
93 XUMHYECKHE CBONCTRA bu6moreka [JOK
AJIKUHOB https://m.eds00.ru/23493a93
24 KauecTBeHHbIe peakuuu Ha bubmorexa [JOK
TPOMHYIO CBS3b https://m.edsoo.ru/7blc48da
Crioco6sI mosTyueHust u bu6mmotexa [IOK
25
MPUMEHEHUE AJTKUHOB https://m.edsoo.ru/a6f9alea
Pemienne 3amau: pacyé€rsl 1o
26 YPaBHEHHIO I;(I/IMI/II)%CKOIZ butamorexa [IOK
https://m.edsoo.ru/5db8e526
peakiuu
Cucrematuszauus u
27 .
0000111eHNE 3HAHUH TIO TeEME
ApEHBI: TOMOJIOTUYECKUH PS/I,
98 obmras ¢popmyia, bubmorexa [IOK

HOMEHKJIaTypa. DJIEKTPOHHOE
U IIPOCTPaHCTBEHHOE

https://m.edsoo.ru/a92a7094
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CTpOEHHUE MOJICKYJI O€H301a U
TOJIy0JIa, UX (PU3NYECKHUE
CBOMCTBa

29

XUMHUYECKHE CBOMCTBA
ApPEHOB: PEaKIINU 3aMeIECHUS

bubmoteka IJOK
https://m.edsoo.ru/a44alaed

30

XUMHUYECKHE CBOMCTBA
apEHOB: peaKINu
MIPUCOEINHEHHUS, OKUCIIEHUE
TOMOJIOTOB O€H30J1a

bubmioreka [IOK
https://m.edsoo.ru/a44alaed

31

OCo0EHHOCTH XMMHUYECKUX
CBOMCTB CTUPOJIa

bu6moreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€THbIX 3a1a4 Ha
OIPEEIEHNE MOJIEKYJIIPHON
(hopMyJIIBI OPraHUYECKOro
BEIECTBA

bu6moreka [JOK
https://m.edsoo.ru/53461a2c

33

Crioco0OsI osTyueHus u
IIPUMEHEHNE apeHOB

Bbu6moreka [JOK
https://m.edsoo.ru/6f717d09

34

I'eneTnueckas cBsI3b MCKOY
Pa3IMYHbBIMUA KJIaCCaMU
YIIJIEBOAOPOJIOB

35

Pacuérsl 110 ypaBHEHHSIM
XUMUYECKUX PEaKIHil.
Cucrematn3amnus u
0000111eHYE 3HAHUN IO TEME

36

[Ipuponnsii ra3. [lonyTtaeie
He(TIHBIE Ta3bl

37

KamenHslii yroas v IpOAyKThI
ero nepepad oTKu

Bbu6moreka [JOK
https://m.edso00.ru/69b3398b
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38

Hedtb 1 ciocobOs1 eé
nepepaboTku. [IpumeneHue
MPOAYKTOB TIepepaboTKH
HeTH

bu6moreka [JOK
https://m.edsoo.ru/21f9de78

39

I'enetnueckas CBA3b MEXKIY
pPa3sTUYHBIMU KJIacCaMH
yTIeBOZ0POI0B

40

l"aslorenonponsBoaHbIC
YIIE€BOJOPOI0B: 3JIEKTPOHHOE
CTPOEHUE; PEaKLUH
3aMEIICHHS Taj0reHa

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

41

JleiicTBUE 1IEI0UEH Ha
rajoreHIporu3BOAHBIE.
B3aumopeiicteue
JIMTaJIOreHAJIKAaHOB ¢ MarHUeM
U [TUHKOM

42

Cucrematusanus u
000011IeH1E 3HAHUHN 110
pazneny "Yriesogopoast”

bu6mmoreka [JOK
https://m.edso0.ru/20e89f22

43

KonTponsHas pabora 1o Teme
"YraeBogoposr"

bu6moreka [JOK
https://m.edso0.ru/95¢9e298

44

[IpenenbHBIE OAHOATOMHBIE
CIMPTHL: TOMOJIOIMUECKUI
psia, obmiast popmyna,
CTPOEHHE MOJIEKY,
nu30Mepusi, HOMEHKJIaTypa,
Kiaccupukanus, Gu3ndecKre
CBOMCTBa

bu6moreka [JOK
https://m.edsoo.ru/df04c5cd
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XUMHUYECKHE CBOMCTBA

45 MpeAeabHbIX OJTHOATOMHBIX butmmorexa [IOK
ped A https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco6sI mosTyueHust u
46 HPUMEHEHUE OTHOATOMHLIX bubmorexa HOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
[Tpocteie 3¢upsr:

47 HOMEHKJIaTypa U U30MepHus, bubmotexa L{OK
0COOEHHOCTH (PU3NYECKHUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHoOroaToMHbI€ CUPTHI:

48 STUJICHTIIUKOJb U TJIMIEPHH, bubmorexa [IOK
uX pU3NYECKHe U XUMUYECKUEC https://m.edsoo.ru/ee4d84aa
CBOMCTBa
Crioco6sI mosTyueHust u

49 MPUMEHEHUE MHOT 0aTOMHBIX bubmorexa IIOK

P https://m.edso00.ru/d12e567d
CIIUPTOB
DeHoII: CTPOCHUE MOJICKYJIBI,
50 (bI/IBI/I‘{eCKI/II)e CBOWCTBa ’ butamorexa [IOK
’ https://m.edsoo.ru/2ce726f8
TokcuyHoCTh (heHONIA

51 XUMHYECKHE CBOMCTBA bubmioreka [IOK
¢denona https://m.edso0.ru/037ca5f9

59 CriocoObl OJTy4eHHS U bubmorexa [IOK
npUMEHEHHUE GeHoa https://m.edsoo.ru/c77ddf4c
[IpakTueckas paborta Ne 2.

53 Pemenne bu6moreka [JOK

JKCIIEPUMEHTAIIBHBIX 3a1a4
o Teme "Crnuptsl U heHoIIbr"

https://m.edsoo.ru/fd0ced09
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Cucrematusanus u

bu6moreka [JOK

>4 0000111eHYE 3HAHUN IO TEME https://m.edsoo.ru/1810ch9b
AJBIIETUIBI U KETOHBI:
AIIEKTPOHHOE CTPOCHUE
55 KapOOHUJIBHOM TpyIIIbI; bubmmotexa [IOK
TOMOJIOTUYECKHUE PSIBL, https://m.edso0o.ru/b139beaa
obmras hopmysia, U30MEpHs U
HOMEHKJIaTypa
AJBIIETUIBI U KETOHBI:
56 ¢u3nUecKue CBOMCTBA; butamorexa [IOK
https://m.edsoo0.ru/c887425¢
peaKuuu MPUCOSTUHEHUS
Peakuuu oxucnenus u
57 Ka4eCTBEHHbIC PEaKIun Bubmorexa HOK
https://m.edsoo.ru/a393baa9
aNbJIETUIOB U KETOHOB
58 CriocoObI MOTydeHUS bubmorexa [JOK
aJbJACTUIOB U KETOHOB https://m.eds00.ru/520d1c51
OIHOOCHOBHBIE MPEEIbHBIC
59 KapOOHOBBIE KU CIOTHI, bubmotexa LIOK
0COOEHHOCTH CTPOCHHS MX https://m.edsoo.ru/fecOb113
MOJIEKY I
N3omepust 1 HOMEHKIATypa
60 K&pﬁOIfOBBIX KHCJIOT, H>T<yp butamorexa [IOK
_ https://m.edso00.ru/700cc87b
¢usnyeckue cBoicTBa
XWMHUYECKHUE CBOKCTBA
61 MIpeeIbHBIX OTHOOCHOBHBIX bubmmorexa [IOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIOT
62 OcoOeHHOCTH CBOMCTB bu6moreka [JOK

MYpPaBbUHOU KHCJIOTBHI.

https://m.edsoo.ru/bb31be71
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MHoroo6pa3ue kapOOHOBBIX
KUCIIOT

Oco0OeHHOCTH CBOMCTB:
HEMPEACIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,

bu6mmoreka [JOK

63 UKapOOHOBBIX
FHiap ’ https://m.eds00.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucnot. [IpeacraBurenu
BBICIIUX KapOOHOBBIX KUCIIOT
ITonsiTHE O MPOU3BOJHBIX bubmotexa L{OK
64
KapOOHOBBIX KHCIIOT https://m.edso00.ru/0d162d9d
CriocoOsI mosTyueHust u
65 MIPUMEHEeHUE KapOOHOBBIX bubmmorexa IIOK
P P https://m.edso00.ru/7c065c9d
KHCJIOT
Crnoxusie 3¢upsbl:
TOMOJIOTHYECKUH PsijI, 00IIast bubmorexa [JOK
66
¢dbopmyna, usomMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa
67 du3nueckne U XUMAIECKHAE bubmioreka [IOK
CBOMCTBa 2(UPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIX 3ama4:
110 YPaBHEHUIO XUMHYECKOU
68 peaKIiy, Ha ONpeeIIeHUue
MOJIEKYJISIPHON (pOpMYJIbI
OpPraHUYECKOTO BEIIECTBA
[IpakTrueckas padbora Ne 3.
bubmoteka IJOK
69 Pemenue

OKCIICPUMCHTAJIbHBIX 3a1a4

https://m.edsoo.ru/486671fb
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o teme "KapOoHoBsie
KkucnoThl. CroxkHbIe 3Puph”

Kupsr: crpoenue,

bu6moreka [JOK

70 (bmfl HCCIHE H XHMITHCCIHE https://m.edso00.ru/a19c5b98
CBOMCTBA (TUIPOIIU3)
Oco0eHHOCTH CBOMCTB

71 KHUPOB, CONEPKALIMX OCTATKU bubmotexa LIOK
HEIPENENbHBIX JKUPHBIX https://m.edso0.ru/b0331922
Kucnot. JKupsl B npupoze
Mpla KaK COJM BBICIIUX
KapOOHOBBIX KHCIIOT, UX

72 Moroutee aeiicreue. [loustue Bubmorexa HOK

https://m.eds00.ru/3c566565

O CHHTETUYECKUX MOIOIIIX
cpencteax (CMC)
I'enetnueckas cBs3b

73 YTJI€BOAOPOIOB U bubmmotexa [IOK
KHCIIOPOACOIEPKAIIMX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB

72 Pacuérel mo ypaBHEHHSIM
XUMHYECKUX PeaKIuit
CucremaTn3anus u bubmioreka [IOK

75 .
000011eHNE 3HAHUM 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO0mas xapakTeprucTuka

76 yIJeBOJ0B U KJIacCH(UKALUs bubmorexa [IOK

yTJIEBOJIOB (MOHO-, U - 1
MoK CaXapHUIbl)

https://m.edsoo.ru/7a9693al
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Monocaxapuabl: pu3ndecKre

7 CBOMCTBA M HAXOXKJICHUE B Bubmoreia LIOK
https://m.edsoo.ru/b4bdda2d
IpUpozE
[IpumeHnenue ritoKo3sl, eé

78 3HAaYCHUE B bu6moreka [JOK
JKU3HEACATEIHbHOCTH https://m.edsoo.ru/5e61122d
Opra"usmMa
Jucaxapunasl: caxaposa,

79 MajbTO3a M JaKTO03a. bubmioreka [IOK
Haxoxnenue B npupose u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE AUCAXaPUIOB
[Tonucaxapuabl: CTpoeHue

80 MaKpOMOJICKYJI, (PU3HUECKUE bubmorexa [IOK
M XMMHYECKHE CBOICTBA, https://m.edso0.ru/72a04508
MIPUMEHEHUE

81 [TonsiTue 00 MCKYCCTBEHHBIX bubmmotexa [IOK
BOJIOKHaX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a/1a4 Ha

82 omnpeiesICHUE 10U BbhIX0/1a bubmuotexa [JOK
MPOJYKTa PEAKIIUH OT https://m.edsoo.ru/7fde47ef
TEOPETHUYECKH BO3MOKHOTO
Cucrematusanus u

83 0000 IIeHIE 3HAHUI TTO butamorexa [IOK

https://m.edso0.ru/08d4364c
paszzneny
KonTponpHas pabora 1o Teme
bubmoteka IJOK
84 "Kucnopoaconepxariue

OpraHUYECKHE COeTUHEHUs"

https://m.edsoo.ru/42c6678e
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AMUHBL: KJIACCHU(PHUKAIHS,
CTpOEHHE MOJICKYJI, 00 1Ias

85 dbopmyna, u3oMepus bubmorexa [OK
pMyJia, pud, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa ¥ (PU3NIECKIE
CBOICTBa
86 XUMHYECKHE CBONCTRA bu6mmoreka [JOK
anidaTuaecKkux aMIUHOB https://m.edso00.ru/1bc5cf80
AHWIVH: CTpOSHNE aHUIINHA,
87 0COOEHHOCTH XUMHYECKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHHUJIMHA
CriocoObl IOJTy4eHHS U
88 NpUMEHEHHUE ai(paTHISCKUX bubmmorexa [IOK
P https://m.edso0.ru/eal38763
aMHHOB
AMWHOKUCIOTHI:
HOMEHKJIATypa ¥ H30MEpHs,
89 (u3nUecKue cBOCTBa butmmorexa [IOK
) https://m.edsoo.ru/d1773e80
OTaenbHbBIE TPEICTABUTEINH 0L~
AMHHOKHCIIOT
XUMHUYECKHE CBOMCTBA
AMHHOKHCJIOT, UX
90 OMOJI0rM4YeCcKoe 3HAaUECHHE bubmorexa IOK
https://m.edso0.ru/77df705a
aMuHOKHCI0T. CHHTE3 U
TUPOJIN3 TICTITHIOB
benku kak npupoaHbIe
91 MOJIUMEPEI; CTPYKTYPEI bubmiorera IOK
PEL CTPYKTYP https://m.eds00.ru/429e9899
OeJIKOB
92 XUMHUYECKHE CBOMCTBA bubmoteka IJOK

O€JIKOB

https://m.edsoo.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

AzoTconepxaliue

reTepPOLUKINIECKIE BuG 10K
nomoTeka
93 coenuHenus. HyknenHoBbie _
KHCTOTHE COCTAB, CTPOCHIE 1 https://m.eds00.ru/521d1431
Ouonoruyueckas poib
[IpakTueckas paborta No 4.
Pemienue Bu6 OK
nomoTeka
94 IKCIIEPUMEHTAIILHBIX 33724 1
" AsoTconepiae https://m.edsoo.ru/8e3c02d1
o TeMe
OpraHUYecKue coequHeHus"
[IpakTueckas pabora Ne 5.
Pewenne Bu6 OK
nomoTeka
95 JKCIIEPUMEHTAILHBIX 33124 1
o Tente "PACIOSHABAMIC https://m.edsoo.ru/bde3fdf6
1|
OpraHUYECKUX COEANHEHMIT"
KonTtponsHas pabora mo teme Bu6 110K
nonorTeka
96 "AzoTcoaepkane
N — https://m.edso0.ru/ce561bc7
OcHOBHBIE MTOHSATUS XUMUU
BBICOKOMOJIEKYJISIPHBIX Ent LOK
. nonmorteka
97 COEIMHEHUM U METOBI UX
T —— https://m.edsoo.ru/7aa63ebd
TTOJIMKOH/IEH CaLIUS
98 IInactmaccel. YTunu3anus u bubmoteka [JOK
nepepaboTKa MIacTHKa https://m.edso0.ru/82242e0f
DnacToMepbl: HaTypaJIbHbIN Bt OK
nomorteka
99 CHUHTETUYECKHE KaydyKH. 1

Pesuna

https://m.edso0o.ru/246103ec
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100

Bosokna: HaTypaJbHEIE,
HCKYCCTBEHHBbIE,
cuHTernyeckue. [Tomumepsl
CIELMAJILHOI O Ha3HAUEHUS

bu6moreka [JOK
https://m.edso00.ru/5963a601

101

[IpakTueckas paborta Ne 6.
Pemienne
IKCIIEPUMEHTAIBHBIX 33/1a4
1o Teme "Pacno3HaBanue
IJIACTMAacC M BOJIOKOH"

bu6mmoreka [JOK
https://m.edsoo.ru/3aebd77a

102

O60011eHNE U
cHUCTeMaTH3alus U3y4EHHOT O
MaTepuaia o TeMe
"BBICOKOMOIEKYIISIPHBIE
COEIMHEHHUS"

bu6moreka [JOK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
I1O ITPOTPAMME

102



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

11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
Ne ara nudposbie
Tema ypoka Konrpoabnsie | IIpakTnueckue A op
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 AtoMm. CocTaB aTOMHBIX SIT€P. 1 bubmmoreka [JOK
XUMHYECKUM 351eMeHT. M30Torbl https://m.edsoo.ru/59c112ee
CtpoeHue 3JeKTPOHHBIX 000JI0Y€EK bubmuotexa IIOK
2 1
aTOMOB, KBAaHTOBBIC YK CIIa https://m.edsoo.ru/b4d9fffa
3 Krnaccuukanus XuMu4eckux 1 bu6motexa [IOK
3JIeMEHTOB (S-, p-, d-, f-aremMmenHTHI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 31€KTPOHOB 1O 1 bu6mmoreka LIOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5f750fe
DNIeKTPOHHBIE KOH(DUTYpaIUN
5 aTOMOE 3J'IeMeHTOB(bB OZII;OBHOM u 1 buomiorexa LIOK
. https://m.edso0.ru/8149e846
BO30YKJIEHHOM COCTOSTHUHU
5 DNEeKTPOHHBIE KOH(UTYpalli HOHOB. 1 bu6moteka [IOK
DNEeKTPOOTPULIATENBLHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aK0H U
[lepuonuueckas cuctema
but6mmoreka [JOK
7 XUMHYECKHUX 351eMeHTOB []. M. 1
. https://m.edso0.ru/16957c01
MeHneneeBa, CBA3b C COBPEMEHHOM
TEOpUEH CTPOEHHUS ATOMOB
3aKOHOMEpPHOCTH U3MEHEHUSI CBOKCTB
8 XUMHUUYECKUX IJIEMEHTOB U 1 bubmorexa HOK
https://m.edsoo.ru/f8468927
00pa3yeMbIX UMHU TTPOCTHIX H



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

CJIOHBIX BEIIECTB IO TPyHnaM 1
nepuoaM

Cucrematusanusa 1 00001eHne

bu6mmoreka [JOK

9
3HaHUM 1O TeEMeE https://m.edsoo.ru/8fad2942
Bunel xuMudueckoi cBsI3H.
MexaHu3Mbl 00pa3oBaHus
10 KOBaJIEHTHOH CBA3U. BomopoaHas bubmiorexa [IOK
' P https://m.edsoo.ru/5a8072af
CBA3b. MEXMOJIEKYIISIpHBIC
B3aMMO/IEH CTBUS
BasieHTHOCTh ¥ BaJICHTHBIC
11 BO3MO>KHOCTH aTOMOB. CBS3b bubmumoreka [IOK
AJIEKTPOHHON CTPYKTYPhI MOJIEKYJI C https://m.edso0.ru/3d2ca093
WX TEOMETPUYECKUM CTPOCHUEM
[IpencraBieHust 0 KOMIJIEKCHBIX
12 COCIUHEHUAX: COCTaB U bubmorexa HOK
' https://m.edso0.ru/8c66b12a
HOMEHKJIaTypa
Bemecta MOJIEKYJISIpPHOTO U
13 HEMOJICKYJIIPHOTO CTpOeHUsI. THIIbI bubmmoreka [IOK
KPUCTAJUINYECKUX PEIIETOK U https://m.edso00.ru/e167635b
CBOICTBA BEIIECTB
[TonsiTHe O AUCHIEPCHBIX CHCTEMAX.
14 IIpencraBineHne O KOJUIOUIHBIX bubmorexa LHOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HcTruHHBIE pacTBOPHI: HACHIIIICHHBIC
15 U HEHACKIIIEHHBIE, PACTBOPUMOCTE bubmmorexa LHOK
P P ' https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapars
16 CriocoObl BIPa)KEHUSI KOHIICHTPAIUH bubmmorexa [{OK

pacTBOpOB

https://m.edsoo.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
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https://m.edsoo.ru/328e653a

Perrenue 3ama4 ¢ UCIIOJIL30BAHUEM
HOHATHH "MaccoBas 10

Bbu6morexa IIOK

o pacTBOpEHHOTrO BewiecTna”, https://m.edsoo.ru/785e0ab4
"MoJIsIpHast KOHIIEHTpauus'"

18 Krnaccuduxarnus u HoMeHKIaTypa bubmmorexa [{OK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucrematusaius u 0000IIICHHE bubmmoreka [IOK
3HAHUH 110 TeME https://m.edsoo.ru/8d2c6a3a
KonrtponsHas pabora mo remam
"Ctpoenue atoma. [lepuogunyeckuii

20 3akoH U llepuonnueckas cucrema bu6motexa [IOK
XUMHYECKuX deMeHToB /1. W. https://m.edsoo.ru/70a60aad
MenpneneeBa", "CTpoeHue BeIIeCTBa.
MHuoroo0pa3ue BeriecTB"
Krnaccudukanus XuMmudaeckux
peaKuuii B HEOPraHUYECKOU 1
OpraHN4eCKON XUMHUHU. 3aKOH bu6mmoreka [IOK

21
COXpPaHEHUSI MACCHI BELIECTB; 3aKOH https://m.eds00.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS SHEPTUU
MIPU XUMUYECKHUX PEAKLIUIX
TennoBbie 3G HEKTh XUMUYECKUX

22 peakiuii. TepMoXuMu4ecKue bubmorexa [JOK

https://m.edsoo.ru/d1db86da

YpaBHEHUS
Brruucnenus mo ypaBHEHUSIM

23 XUMHYECKUX PEaKLUil U bubmorexa LHOK

https://m.edso00.ru/87b13954

TEPMOXUMHUYECKIUM yYPaBHEHUSIM
CKopoCTh XUMHYECKOU pEaKIIUU, €€

24 3aBUCUMOCTb OT PA3JTUUYHBIX

dakropos. Katanus u katanu3aTopsl



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

I'omorenHnsie u reTCPOrcHHbIC

25
peaKIu
[Tpaktuueckast pabora Ne 1 mo Teme
26 "];msmne asnmeHx ¢dakTOopoB Ha brbmorexa LIOK
P o P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOH PEeaKIuu
97 OO0paTtumble 1 HEOOpaTUMBIE bu6moTteka [JOK
peakuuu. XUMHYECKOE PABHOBECHE https://m.edso0.ru/30952f9b
[Tpaktuyeckas pabora Ne 2 o Teme
28 "BrnusiHre pa3myHbIX (PaKTOPOB Ha bu6morexa [IOK
MOJIO’KEHUE XUMUYECKOT0 https://m.edsoo.ru/3bf34el17
paBHOBecus"
DIEKTPONIUTHYECKAS TUCCOIIUALINS.
29 CunpHbIE U CITA0BIE AJIEKTPOJIUTHI bubmorexa [JOK
P ' https://m.edsoo.ru/5f766bdf
Crenens quccouuanuu
Nonnoe npoussenenue Boasl. Cpena
30 BOJHBIX EII)CTBO é[B Bono Ho HLIII)?I ’ bubmmorexa [JOK
g P POS. BONOPOA https://m.eds00.ru/3966ca89
nokasarens (pH) pactBopa
I'uaponus comeii. Peaknum,
31 MPOTEKAIOINE B PACTBOPAX bubmioreia LIOK
P o P P https://m.edsoo.ru/09d5adbd
AJEKTPOIUTOB
[Tpaktuyeckas pabora Ne 3 o Teme
32 "XUMHUECKHE PEaKIIMH B PACTBOPax bubmorexa [JOK
P P P https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIMTOB
OKHCIUTETHEHO-BOCCTAHOBUTEIHHBIC
33 eakuu. Bakuenme OKUCIUTEIN 1 bubmorexa HOK
P ' https://m.edso00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/1 37eKTPOHHOrO (371€KTOHHO- bu6moreka [IOK

MOHHOT0) OanaHca

https://m.edsoo.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
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35 DJIEKTPOJIN3 PACTBOPOB U PACIIIABOB bubmmorexa [{OK
BEIIECTB https://m.edsoo.ru/93fb97d2

36 Pemenue 3ama4 pa3mMyHbIX TUTIOB bubmotexa LHOK

https://m.eds00.ru/5a859d16

37 Pemenue 3a1a4 pa3iuyHbIX TUIIOB bubmiorexa [JOK

https://m.edsoo.ru/5afa265d
Cucrematuzanus 1 00001IcHUE
38 3HaHUM 10 TeMe " XUMHUYeCKHe bubmorexa HOK
" https://m.edsoo.ru/c161eb85
peaxiuu

39 KonTpomnbHas pabora mmo reme bubmmorexa [IOK
"Xumuyeckue peakuun" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIIIOB B
Ilepuonnueckoit cucreme

40 XHMHUYECKUX dyiemenToB Jl. U. bu6mmoreka [JOK
MenneneeBa u 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOeHUs UX aToMOB. Du3nueckue
CBOMCTBA HEMETAJIJIOB
AnoTponusi HEMETaJuloB (Ha

41 npuMepe KHUCIoposa, cepsl, pocdopa Brbmorexa LIOK

https://m.edsoo.ru/ef92c91c
U yriiepoza)

42 Bonopon: nmonmyuenue, hpuzndeckue u bu6moreka [IOK
XUMUYeCcKre cBoMCTBA. [ mapu bl https://m.edsoo.ru/0aa8f613
["amorensl: HaxoXaeHUE B IPUPOJIE,

43 CIIOCOOBI MOTy4eHUs, PU3HUECKHIE U butamorexa LIOK

. https://m.edsoo.ru/4e223795
XUMHUYECKHE CBOMCTBA
I"anorenoBogopoabl. Baxkueiimme BuGmorexa [JOK
44 KHCIIOPOJICOIEPIKAIINE COSTMHCHHS

raJorc¢HoB

https://m.edso0.ru/6b3255e6
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JlaGopaTopHbIe ¥ IPOMBIIILIICHHBIE
CIIOCOOBI IMOJIYYCHUA I'aJIOTCHOB.

Bbu6morexa IIOK

45
IIpumeHenue raoreHoB U UxX https://m.edso0.ru/6971aca4
COEIMH EHHU I
[Tpaktuueckas pabota Ne 4. Perienue
46 SKCIIEPUMEHTABHBIX 3aJ1a4 110 TEME bubmorexa [JOK
" P " 8 https://m.edsoo.ru/8b26fecd
T"anmorensr
Kucnopoa: naboparopusie u
IIPOMBILIEHHBIE CITOCOOBI
47 HOJTyYeHUs!, PU3NUYECKUE U butamorexa LIOK
v ’ . https://m.edsoo.ru/c8abc36a
XUMHUYECKUe cBoicTBa. O30H.
IIpumenenue KucIopoaa U 030Ha
bubmmoreka [IOK
48 O
KOTIBL L TIOPOKCHIRE https://m.edso0.ru/5c8816a0
49 Perenue 3amaq pa3nuuHbIX THIIOB bubmmorexa [JOK
AdLP https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXKIEHUE B IIPUPOJIE,
50 CH(I))CO6BI MOJTy4EeHHUS ql))m};mecme u Bu6mmorexa [IOK
PYAETL https://m.edsoo.ru/46afael6
XUMHYECKUE CBOWCTBA
bu6moreka [IOK
51 C
CPOBOAOPOZ, CYbPHUALL https://m.edso0.ru/7c875999
Kucnoponconepxaiue coeqnHeHUs
52 cephl gCOﬁeHHI:)CTI/I CBOWCTB CepHOU bubmorexa [IOK
PBL P https://m.edsoo.ru/8cfa2548
KHCITOTBI
[TpakTuueckas paborta Ne 5. Perienue
53 AKCIEPUMEHTANBHBIX 3a/1a4 110 TeMe bubmmorexa [JOK
" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHUs
54 A30T: HaXOXKJI€HUE B IPUPO/IE, bubmmorexa [{OK

CHOCOObI MOTy4YeHus, prusnueckue u

https://m.edsoo.ru/badd2255
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XUMHYECKHE CBOMCTBA. AMMHUAK,
HUTPUIBI

Kucnoponconepxaiue coenuHeHus

bub6mmoreka [JOK

55 azora. OcoOEeHHOCTH CBOWC
' . HHOGTH CROTETD https://m.edsoo.ru/e2965afe
a30THOM KU CIIOTBI

56 ITpumeHeHue a3oTa U €ro bu6moreka [IOK
COeIMHEHUM. A30THBIE Y100 pEeHUS https://m.edso0.ru/129f5059
docdop: HaXOKIeHUE B IPUPO/IE,

57 CIOCOOBI MOJTyYeHus, (PU3nIecKue u bu6morexa [IOK
XHUMHYeCKue cBoiicTBa. Dochuan U https://m.edsoo.ru/9a6b43ec
dochun
Oxkcunasl dpocdopa,

58 docdo c(}))neq)mgmne kucaoTel. Conm bubmorexa [JOK

peoftep ' https://m.edsoo.ru/c7a2d429
dbochopHOI KUCTOTHI

59 [Tpumenenue Gpocdopa u ero bu6morexa [IOK
coequHenuit. @ocdopHbie y1oOpeHus https://m.edso00.ru/a218070a
[TpakTuueckas pabota Ne 6. Perenue

60 AKCIIEPUMEHTAJBHBIX 33/1a4 110 TEME bubmorexa [JOK

p https://m.edso00.ru/8175ac3f
"A3zot u pocdop 1 ux coenuHeHus"
VYraepon: HaxoXAEeHUE B IPUPO/IE,

61 AJUTOTPONHBIE MOU(DUKAIUY; bubmmorexa [IOK
(dusznUecKre 1 XMMUYECKHE CBOWCTBA, https://m.edsoo.ru/1eb19f9e
MpUMEHEHUE
Oxcup yraepoaa(ll), oxeun

62 ne O;IZ(I\I/)) (on)LHasI KHCIIOTa U bubmorexa [JOK
yIep e https://m.edsoo.ru/dba58adf
e€ comm

63 Pemienue 3aay pa3nuyHbIX TUTIOB bubmiorexa TIOK

https://m.edso00.ru/6029h609
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Kpemnuii: HaxoxaeHue B Mpupoje,

64 CHOCOOBI MOJy4YeHuUs, (PU3NICCKUE U bubmioreia LIOK
Y L https://m.edsoo.ru/143558ab
XUMHUYECKUE CBOWCTBA
65 Oxkcun kpemuwnsi(1V), kpemaueBas bu6morexa [IOK
KHCJIOTA, CHIINKATHI https://m.edso0.ru/3170e7b1
IIpumeHenne KpeMHHUS U €ro bu6moteka [IOK
66 coenunennii. CTeKI0, ero https://m.edsoo.ru/393cdac0
MOJIyYEHHUE, BUABI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3IMuHbBIX TUTIOB Bu6mmorexa [IOK
AP https://m.edso0.ru/b6247801
68 CucremaTtuzanus u 00001IeHNE bu6mmoreka [JOK
3HaHu# 1mo Teme "HemeTamsr" https://m.edsoo.ru/6e864db5
69 KonTponbsHas padora mmo reme bu6morexa [IOK
"HemeTtannsr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaTOB KOHTPOJIbHOU bubmmorexa [{OK
paboThI, KOPPEKIIHS OMTHOOK https://m.edsoo.ru/2b7e9510
[Tonoxxenune MeTaioB B
Ilepuoanyeckon cucreme
71 XUMHYECKUX DJIEMEHTOB. but6mmoreka [JOK
OC0OEHHOCTH CTPOCHHS https://m.eds00.ru/9839c16¢
AIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB
O6mme pusnyeckne cBONWCTBA
72 MeTaJuToB. [IppuMeHeHne MeTalioB B bubmorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl metaioB. Koppo3zus bu6morexa [IOK

MCTaJ1JIOB

https://m.edsoo.ru/42b872e3
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Bbu6morexa IIOK

74 Pemenue 3a1a4 pa3iuyHbIX TUIIOB httos://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHYECKUN PAJT

75 HanpspkeHui MetauioB. Oomue buomorexa [JOK

https://m.edsoo.ru/94eb377a
CHOCOObI MOJTY4YEHHSI METAJJIOB
OO01mas xapakTepruCcTUKa METaJJIOB
|A-rpynns! [lepuoauueckoit cucTeMbl

76 XUMUYECKHUX 3JIEMEHTOB. Hatpuii u bubmmorexa [IOK
KaJIMii: nony4eHue, Gu3nyecKkue u https://m.edsoo.ru/e12¢c26b3
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE
IIPOCTBIX BEIECTB U UX COETUHEHUM
OO61mas xapakTeprucTUKa METaIOB
IHA-rpynmns! [lepuoanueckoit
CHUCTEMbI XUMHUYECKUX JIEMEHTOB.

77 Marnuii ¥ KanbUuid: MoJIy4eHue, bubmorexa HOK
(u3nUecKrne 1 XUMHUYECKHE CBOMCTRA, Dtps: /. 0500,/ 7:3049¢0
NPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COeIUHEHUN

78 JKEcTKOoCTh BOIBI U CIIOCOOBI €€ bu6moreka [JOK
YCTPaHEHHUS https://m.edsoo.ru/c74bfae9
AJIOMUHUI: TToTydeHue, Gpu3nyecKue

79 Y XUMUYECKHE CBOMCTBA Bubmmorexa [JOK

’ https://m.eds00.ru/0e79b266
MpUMEHEHUE
AMdoTepHbIe CBOICTBA OKCUIA U

80 TUAPOKCUA AIFOMUHUSA, bu6mmorexa [IOK
T'UJIPOKCOKOMITIEKCHI aTFOMUHMUS, UX https://m.edsoo.ru/5d12d318
MpUMEHEHUE

81 Pemienue 3aga4 pa3aMyuHbIX THIIOB
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[Tpaktuueckas pabota Ne 7. Pemienue

82 SKCIIEPUMEHTAIBHBIX 34124 10 TEME bubmorexa [JOK
. P A | https.//m.edsoo.ru/27a4af43
MerTasl TJIaBHBIX TOATPYIII
OO0m1ast XxapaKTepuCTHKa METAJIJIOB
83 no6ounbIx moarpymi (b-rpym) bubmmorexa [{OK
[leprnoauyeckoit cucTemsl https://m.eds00.ru/610d7431
XUMHUUYECKUX DIIEMEHTOB
dusnyeckue 1 XUMUYECKHE CBOMCTBA
84 XpOMa U €ro COSOUHEHUN, UX bubmorexa HOK
P ’ https://m.edso00.ru/9911bef3
MpUMEHEHUE
BaxHeiinme coeiMHEeHUs MapraHiia.
85 [IepMaHranar Kanus, ero bubmrorexa TIOK
p 9 https://m.edso00.ru/039d69c8
OKHUCIINTENbHEBIE CBOIICTBA
dusnyeckre 1 XUMUYECKHUE CBOMCTBA
86 JKeJie3a U ero COC/IMHCHUM. but6moreka [JOK
[Tonyuenue 1 TpUMEHEHHE CIIJIaBOB https://m.edso00.ru/1b7{8741
Kelresa
dusnyeckre U XUMUUECKHAE CBOICTBA
87 MEIN U €€ COeINHEHNN, UX bubmorexa HOK
a 8 ’ https://m.edso00.ru/2bc0f954
MIPUMEHEHUE
dusnyeckue 1 XUMUYECKHE CBOMCTBA
88 IIUHKA U €r0 COSANHEHHI, NX bu6moreka [IOK
npUMeHeHue. ['uaApOKCOKOMITIIEKChI https://m.edsoo.ru/b1f2beal
[IUHKA
[TpakTuueckas padota Ne 8. Pemienue
bubmmoreka [IOK
89 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
Mertasipl TOOOYHBIX MTOATPYIIIT
bu6moreka [JOK
90 Pemenue 3agau pa3anMyuHbIX THIIOB

https://m.edsoo.ru/a8b83d83
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O000I1IIEHNE U CUCTEMATU3AIUAS

91 M3YyYEHHOr0 MaTeprasa o Teme bubmioreia LIOK
| Y " P https.//m.edsoo.ru/e91fe975
Metauibt
92 KonrtponsHas pabota o teme bu6mmoreka [IOK
"Meranisr" https://m.edso0.ru/83f63ea3
AHanu3 pe3yiabTaToB KOHTPOJIbHON bu6moreka [IOK
93
paboThI, KOPPEKIHS OIHOOK https://m.edsoo.ru/9ebff2fd
Poins xuMuu B obecrieueHun
94 YCTOWYMBOrO Pa3BUTHS bu6morexa [IOK
yenoBeuecTBa. [IoHSATHE 0 HAYUYHBIX https://m.eds00.ru/080felf0
METOJaX UCCIIeIOBAHMS BEIIECTB
Hayunble mpUHIIMTIBI OpraHu3auu
95 XUMHYECKOIO MPOU3BOACTBA. bubmmorexa [{OK
[TpoMbIIUIEHHBIE CLTOCOOBI https://m.edsoo.ru/2e45a44f
MOJIYYCHHSI BXKHEHIIINX BEIIECCTB
XUMHUUYECKOE 3arpsi3HEHHUE
96 OKpYXalollen cpeibl U ero bubmmorexa [JOK
Py fHert cpea https://m.edsoo.ru/9f11bf51
MTOCJIC/ICTBUS
97 XUMHS U 310pOBBE YEIIOBEKA. bu6moteka [IOK
JlexapcTBEHHBIE CpeacTBA https://m.edso0.ru/a6552721
Xumus nuimu. Poias xumuu B
98 o0ecreueHuu MUIIEBOi Bubmmorexa [JOK
B https://m.edsoo.ru/1f7b5bd2
Oe3omacHoCTH
99 KocMmernueckue n mapdromepnsie bubmmorexa [IOK
cpenctBa. beiToBast xumus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENHCTBE.
N bubmumoreka [IOK
100 Baxxneiiiue cTpouTenbHbIe U

KOHCTPYKIIMOHHLIC MaTCpHaJIbl

https://m.edso00.ru/61e69003
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XUMHS B CEITHCKOM XO3SIUCTBE.

Bbu6morexa IIOK
101 Oprannueckue U MUHEPAJIbHbIE 1 https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucrematusanusa u 0000IIeHnE 1 bu6mmoreka [JOK
3HAHUU 1O TEME https://m.eds00.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

* Xumust; yrinyoneraHoe o0yuenue, 11 kmace/ Epemun B.B., Kyzsmenko H.E.,
Hposznos A.A., u ap.; nox penakuueit Jlyanna B.B. O6mectBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIIMOHEPHOE OOIIECTBO
«3natensctBO «IIpocsemenuey, 2023.

METOANYECKHUE MATEPUAJIBI JIJI51 YUUTEJIA

1. INabpuensun O.C., CmankoB C.A.: Xumusa. 11 wimacc. Meroaudeckoe
nocobue k yaeOnuky O.C. I'abpuensina. — M: Jlpoda, 2015.

2. Hopouskun B.H., bepexnas A.I'., ®eBpanea B.A. Xumus.
Opranuueckas xumusi. TpeHupoBouHasi TeTpaab. — Pocros-Ha-llony: Jlernon,
2020.

3. Mukutiok A.Jl. Pabouas terpaas no xumuu. 10 knace. K yueonuky I'.E.
Pymsutuca, @.I'. ®enpamana. @PI'OC — M: Dk3ameHn, 2019.
4, Hopommuckuit .M, Hoommuckas H.C. COOpHUK camMOCTOSATEIbHBIX

pabot mo xumuu 8-11 xmaccel. — M: [Ipocsemenue, 2012.

5. Papeukuii A. M. Xumus. Jlunaktuueckuii matepuain. 10-11 kmaccel. — M:
[Tpocsemenue, 2019.

6. Pynsutuc I'.E., ®enpaman @.1°. Xumusa. Oprannyeckas xumus. 10 kiacce:
yueOHHUK 151 00111e00pa3oBaTelbHbIX yupexkaeHuit — M: [Ipocsemienue, 2020.
7. Ps6oB M.A. COopHHK 3amay, YIpaKHEHHH W TecToB mo xumuu. 10-11

kiaccel. K yueOnuky I'.E. Pynsutuca, ®.I'. ®enpamana "Xumus. 10 kmace",
"Xumug. 11 xmacc". ®I'OC" — M: Dk3amen, 2017.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
MHTEPHET

1. https://resh.edu.ru/

2. http://www.alhimik.ru

3. http://www.hij.ru/ XXypaan «XuMHus 1 KU3HB

4, http://chemistry—chemists.com/index.html DJIEKTPOHHBIN KypHAIT
«XUMHUKA U XUMHUSD
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