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INOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamMma 1Mo XMMHUM Ha YPOBHE CpPEIHEro OOIIEro 0oOpa3oBaHUs
pazpaborana Ha ocHoBe ®DenepanbHOro 3akona oT 29.12.2012 Ne 273-®3 «O6
obOpazoBannu B Poccuiickoit ®deneparun», TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENHLHON MPOTpaMMBI cpemHero oobmero oopazoBanus(DOIl
COO), mnpexacraBneHHsix B DenepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c¢ yuérom KoHuenmuu mnpenoaaBaHus ydeOHOro IMpeaMera
«Xumus» B oOpasoBaTelbHBIX  opraHm3anusx Poccuiickoit ~ denepanum,
peaNnu3yronMX OCHOBHBIE 00pa30BaTEIbHBIE MPOrPAMMBbI, 1 OCHOBHBIX MOJIOKEHHIA
«Ctparerun pa3Butus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuoa no 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YPOBHE YTIIyOJIIEHHOTO U3yUYEHHUs 3aHUMAET BAXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAy4yHOro oOpazoBaHus ydamuxcs 10-11 kmaccoB. W3yueHue
npeaMera, peanusyemMoe B YCIoBUSX AU EPEHIIMPOBAHHOTO, MPOGUIBHOTO
oOy4eHHMsI, MPU3BAHO OO0ECHEeYUTh OO0IIe00pa30BaTENbHYI0 U OOLIEKYJIbTYPHYIO
MOJATOTOBKY BBIMYCKHUKOB IIIKOJIbI, HEOOXOJIMMYIO HJisi ajanTallid UX K OBICTPO
MEHSIOIIMMCS YCIOBHSM JKM3HU B COIUYME, a TaKxKe JJIsl MPOJOJIKEHUSI O0yUeHUs B
OpraHu3alusXx MNpodecCUOHAIBLHOTO 00pa30BaHMs, B KOTOPBIX XHUMHUS SIBISETCA
OJTHOU U3 TPUOPUTETHBIX JUCIUILINH.

B nmporpamMmMe 1o XWMHM Ha3HaueHHE MpeaMera «XUMHUS» MOJy4yaeT
MOAPOOHYI0 UHTEPITPETAINIO B COOTBETCTBUU C OCHOBOIIOJIATAIOIUMU TTOJIOKEHUSIMU
OI'OC COO o B3auMOOOYCIIOBICHHOCTH ILIe€NieH, COAEp)KaHUs, PEe3yJIbTaTOB
oOydyeHus U TpeOOBaHUNM K YPOBHIO MOJTOTOBKH BBIMYCKHUKOB. CBHUIETEIHCTBOM
TOMY SIBJISFOTCS CJICYIOIIME BBIMOJHAEMbBIC MPOrPAMMOM 10 XUMUU (QYHKITUU:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaau3anus KOTOpoil  obecrneunBaeTt
MOJIYYCHUE TIPENICTABIICHUS O LEJAX, COJEpKaHHM, OOIIel CTpaTeruu
oOy4eHHMs, BOCIUTAHHUS U Pa3BUTHUSI OOyUYaIOIIMXCA CPEJCTBAMHU IpEAMETA,
U3y4aeMoro B paMKax KOHKPETHOrO Npoduis;

e OpraHM3alMOHHO-TUIAHUPYIOLIAs, KOTOpas MpeayCMaTpUBaeT ONpe/eieHuE:
MPUHITUTIOB CTPYKTYPUPOBAHUS U TIOCJICIOBATEILHOCTH U3YUYEHUS yIeOHOTO
Marepuana, KOJUYECTBEHHbIX M KAYECTBEHHBIX €ro XapaKTEPHUCTHK;
MOAXO0/0B K (DOPMHUPOBAHUIO COJIEPKATEIIBHOW OCHOBBI KOHTPOJISI M OLIEHKU
o0pa30oBaTeNbHBIX JOCTHXKEHHH oOOydalomuxcs B paMKax HTOTOBOM
aTTecTalu B (OpMe €IMHOTO TOCYAAPCTBEHHOIO SK3aMEHa M0 XUMHUHU.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUU:

e yCTaHABIMBAET WHBAPHMAHTHOE MPEIMETHOE COJIEp)KaHHE, 00s3aTeIbHOE IS
W3y4YeHHUs] B  paMKax  OTACJIbHBIX  mpoduiied, mnpeaycMaTpuBacT
pacmpejelieHie MW CTPYKTYpUpPOBaHME €ro 1o KJaccaM, OCHOBHBIM
COJIep KaTeIIbHBIM JIMHUSAM/pa3ienam Kypca;



e JAET MPUMEPHOE pacmpenesieHne yueOHOro BpEMEHH, PEKOMEHyeMOro s
U3YYEHUS OTIEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI MOCIEAOBATEIBHOCTh  U3YYEHHUS  y4eOHOro
MaTepuana ¢ y4ETOM JIOTMKH MOCTPOEHUs Kypca, BHYTPHUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYIO0 MHTEPIIPETALMIO LIeJIEH U 33a]1a4 U3YUEHUs PEeIMETa Ha
yIIyONI€HHOM YPOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME
cpenHero obmiero  00pa3oBaHUs, COACPXKATEIbHOM  XapaKTepUCTUKU
IUIAaHUPYEMBIX ~ PE3yJIbTaTOB  OCBOCHHMSI OCHOBHOM  00pa3oBaTesbHOMN
IPOrpaMMBI CpeIIHETro o01ero oOpazoBaHus (JINYHOCTHBIX,
METamnpeMETHBIX, MPEIMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENIbHBIX ~ JEUCTBUU  OOydYaromerocs IO  OCBOCHHUIO
COJIEp KaHUs IIPEeIMETa.

[To BceM Ha3BaHHBIM MO3UIMUSAM B MPOrpaMMe IO XHMHUHU MPEIyCMOTPEHA
IIPEEMCTBEHHOCTh C 00yY€HHEM XMMUU Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHus.
3a mpenenamMu  YCTAHOBJIEHHOM  MporpaMModl 1O  XUMUM  00sA3aTENbHOU
(MHBapHaHTHOW) COCTABIISIIOUIEH COJEp)KaHHUsl Y4eOHOro mpeaMeTa «XUMHUD)
0cTaéTcsi BO3MOKHOCTb BbIOOpa €ro BapUaTUBHOI COCTaBJISIONICH, KOTOpas JAOJKHA
OIIPENEIATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO POt 00ydeHHUS.

B coorBerctBUM ¢ KoHuenryainbHbIMH nojoxenusmMu ProC COO o
Ha3HAUYEHUU MpeaMeToB 0a3oBOro M yriayOJEHHOTO ypOBHEW B  CHUCTEME
nuddepeHupoBaHHOTO 00YUYEHHUs Ha YPOBHE CPEAHETO OOIIEro 00Opa3oBaHUsl XUMUS
Ha ypOBHE yriyOJEHHOrO U3yUeHHUsl HAlpaBJeH Ha pealn3allio MPEeeMCTBEHHOCTH C
HOCIEAYIOUIUM ATArloM IMOJIYYeHHUsSI XUMUYECKOT0 00pa3oBaHUs B paMKax M3y4eHUs
CHCIMAFHBIX €CTeCTBEHHO-HAYYHBIX M XUMHUYECKHX [JHUCHUIUIMH B BYy3aX U
OpraHu3alusIX cpeaHero npodeccuoHaibHOro 0opasoBanus. B 3Toil CBA3M M3yueHue
npeaMera  «XUMUS» OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclldpeHHe |
yriayOJleHne TEeOpeTUYeCKOM M MPAaKTUYECKOM TMOJArOTOBKM — 00ydaroIiuxcs,
BBIOPABIIUX OMNpPeACNEHHbIN Tpoduiasr OOydeHHs, B TOM YHCJIE C MEPCHEKTUBOU
MOCJIEAYIONIEr0  TMOJYYEHHs] XMMHYECKOro o00pa3oBaHMsi B  OpraHU3aLMsIX
npodeccuoHanbHOro odOpaszoBanus. Hapsimy ¢ stum, B cBere TpeboBanuit OI'OC
COO k miaHupyeMbIM pe3yibTaTaM OCBOCHHs (eaepaabHO 00pa3oBaTEIbHON
OporpaMMbl  CpeHero oOmero oOpa3oBaHMs HU3y4YeHHE MpeaMmeTa «XHUMHsD)
OPUEHTHUPOBAHO TAaKXK€ Ha pelIeHUE 3a7a4 BOCIUTAHUS U COLUAIBHOTO Pa3BUTHUS
oOy4aronuxcs, Ha GOpMUPOBAHUE Y HUX OOLIEUHTEIIEKTYaIbHbIX YMEHUHN, YMEHUN
palMoOHaNIM3alMd  Y4eOHOTO TpyAa H OOOOMIEHHBIX CIOCOOOB JESATEIBLHOCTH,
UMEIOIINX MEXKAUCIUTUIMHAPHBIN, HAITPEAMETHBINA XapaKTep.

CocTaBngomuMu  TpeaMeTa «XUMUsS» Ha YpPOBHE YIIyOJIEHHOTO H3y4YEHUs
ABJIAIOTCS  yrayOnéHHele Kypcbl — «Opranmueckas xumus» u  «OOmas u
Heopranuyeckas xumusi». [Ipu ompeaeneHud MOAX0J0B K OTOOPY U CTPYKTYpPHOMU
OpraHU3alMK COACPKAHUSI ITHX KYpCOB B MPOrpaMMe 10 XUMHH 32 OCHOBY MPHUHSITHI



nosioxkenuss ®I'OC COO o paznuuusx 0a30BOTO U YIiIyOJEHHOTO YPOBHEHW U3YyUYEHUS
npeaMera.

OcHoBy coxaepxanus KypcoB «Opranmdeckas xumus» u «OOmas u
HEOpraHWYeCcKas XUMHUsD» COCTABIIET COBOKYIMHOCTh NMPEIMETHBIX 3HAHUN U YMEHHUH,
OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3y4U€HHs NpeaMeTra. JTa CUCTeMa 3HAHUUN
MOJIy4aeT OINpPEACIIEHHOE TEOPETUYECKOE IOMOJHEHUE, MO3BOJISIIOLIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO OOJNBIINI 00BEM (DaKTOIOTMUECKOTO0 MaTepuana. Tak, Ha
yrayOn€HHOM ~ ypOBHE  HW3YYeHHs  MpeaMmera  oOecrnedueHa  BO3MOKHOCTH
3HAYUTEIHLHOTO YBETUYEHUSI 00BhEMA 3HAHUN O XMMHUYECKUX AJIEMEHTaX U CBOMCTBAaX
WX COCMHEHUN Ha OCHOBE PACIIMPEHUS U YriayOJeHUsl MPEACTaBICHUA O CTPOCHUU
BCIIIECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSIX TMPOTEKAHMsSI PEaKIui,
paccMaTpUBAEMbIX C TOYKH 3PEHHUS XMMHUYECKONW KHUHETUKH U TEPMOJUHAMUKHU.
N3ydeHne nepuoandeckoro 3akoHa U Ilepuogmyeckoidl CHCTEMBI XUMHUYECKHUX
AJIIEMEHTOB 0a3UpPyeTCsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MPEICTABICHUSIX O
CTpOEHUHU aToMa. XUMHYECKasi CBSI3b OOBSACHSIETCS C TOYKU 3PEHHUS dHEPTeTUUECKUX
M3MEHEHUN Tmpu €€ 00pa3oBaHMM W pa3pyLICHHH, a TAaKXKE C TOYKUA 3PEHUS
MeXaHU3MOB €& oOpaszoBanusi. V3ydyeHue THUMNOB peakiuid  JIOMOJIHSETCA
dbopMHpoBaHUEM TPEJICTABICHUN 00 SJIEKTPOXUMUUYECKHUX MPOIECCaX U IIEKTPOIIU3E
pacIuiaBOB U PaCTBOPOB BEMIECTB. B Kypce OpraHMueckoi XMMHUH IPU pACCMOTPEHUU
PEaKIIMOHHOM CIIOCOOHOCTH COCIMHEHUHN YIIeNseTCsl 0c000€ BHUMAHKUE BOMpocaM 00
ANEKTPOHHBIX AP PeKTax, 0 B3aMMHOM BJIMSIHUMA aTOMOB B MOJICKYJIaX U MEXaHM3Max
peaKunil.

Ocoboe 3HaYeHHe UMEET TO, YTO Ha COJEP>KaHUE KYpPCOB XMMHUH YTITyOIEHHOTO
YPOBHSI U3YYEHHUS JJI KJIACCOB ONMpeAeEHHOro nmpoduis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY W XapakTep JIOMOJHEHUN K OOIed cucremMe NpeAMETHBIX 3HaHMI)
OKa3bIBAIOT BIUSHUE CMEXKHbBIC TIPeAMETHI. Tak, HalIpuMep, B COAEPKaHUU MPeIMETa
JUISL KJIACCOB XHUMHKO-(pu3nueckoro mnpoduiis Oombiioe 3HadeHUuE OyayT HMETh
AJIEMEHTHl y4eOHOro Mmarepuana mo oOmed xumuu. [lpu uzydeHuwm mnpeamera B
JTAHHOM CJIy4ae akIeHT OyJeT CeliaH Ha OOIIHOCTh METOJIOB MO3HAHUSI, OOIIHOCTD
3aKOHOB U TEOpUH B XUMUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsE TEOpUs
(MouiekyIisipHasi Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUS MAcChl U DHEPTUU, 3aKOHBI
TEPMOJUHAMUKH, 3JIEKTPOJIN3a, IPEACTABICHHS O CTPOECHUHU BEIIECTB U JPYTOE.

B 10 e BpeMs B coziepKaHUM TpeIMeTa sl KIIACCOB XMMHUKO-OMOJIOTUYECKOTO
npoduas OONbIIMKA yACHBHBIM BeCc OyIeT WMETh OpraHudeckas Xumus. B sTom
Cllydae MpeOCTaBIACTCS BO3MOXXHOCTH JJisI 0ojiee OOCTOSITEIBHOTO PACCMOTPEHUS
XUMHUYECKON OpraHu3alluy KJIETKH KaK OMOJIOTHYECKOU CHCTEMBI, B COCTaB KOTOPOM
BXOJST, K MPUMEPYy, TaKW€ CTPYKTYpPHBIE KOMIIOHEHTHI, KaK JIMIMHUJbI, OCIKH,
VIJIEBOJIbI, HYKJIEMHOBBIE KHUCJIOTHI W Apyrue. [lpu 3TOM 3HaHUSA O cocTaBe H
CBOMCTBaX MpEACTaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIy>KaT
OCHOBOM  JUJI1  M3Y4YEHHUS CYIIHOCTH MpoueccoB  (OTOCUMHTE3a, JbIXaHUf,
MUILEBAPECHUSL.



B muane ¢opMHupoBaHUS OCHOB HAay4HOTO MHUPOBO33PEHUS, OCBOEHUS
OOIIIEHAyYHBIX METOJOB IMO3HAHMS W OTBITA MPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAHMM HW3y4yeHue MnpeaMera «XUMHs» Ha YIIyOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3IX C Y4YeOHBIMM NIpPEIMETaMH, BXOJAIIMMHU B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HAy4YHBIE MpeaMeTh», «MaTemaTuka u
uHpopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipu u3yueHun ydueOHOTO mpeaMera « XUMHUs» Ha YrIIyOJIEHHOM YPOBHE TaKXKe,
KaK Ha YpPOBHE OCHOBHOTO U CpeAaHero odmero oOpa3oBaHus (Ha 0a30BOM ypOBHE),
3a/layedl TMEepPBOCTENEHHON 3HAYUMOCTU SIBJISIETCS (POPMUPOBAHUE OCHOB HAyKU
XUMHUHU KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEesATEIbHOCTU
YeJI0BEKa U OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenne 3Ton 3agauu Ha
yriayOJnE€HHOM YPOBHE M3YUYEHUS MpEIMeTa MPeAnoaaraeT peaau3aiuio TaKuX Hesei,
KakK:

e (QopmMupoBaHue TmpeACTaBICHUI: O MaTepuaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUN MPUPOJbI, O MECTE XHMHHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiau B 0O0ECleuYeHUH
YCTOMYMBOIO Pa3BUTHS YETIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJIOTHUECKOM,
DHEPreTUYECKON U TMHINEeBOW OE30MacHOCTH, B Pa3BUTHUH MEIMIIMHBI,
CO37]aHMM HOBBIX MaTE€pPUAJIOB, HOBBIX UCTOYHUKOB SHEPTUHU, B OOCCIICUCHUH
pPalMOHAJIBHOTO TPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PECHUS U
oOmieil KyJIbTyphl YEJIOBEKa, a TaKXKe HSKOJOTHYECKM OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3I0POBBIO U TPUPOJHOM CPELE;

e OCBOCHME CHCTEMBI 3HAHHH, JIEKALIUX B OCHOBE XUMUUYECKON COCTABIISIOLLEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpA: (PYHIAMEHTAIbHBIX TOHSTHUH,
3aKOHOB W TEOPUM XUMHHM, COBPEMEHHBIX IMPEICTABICHUN O CTPOCHUU
BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-MOJEKYJISIPHOM,
HAJIMOJIEKYJISIPHOM, 0 TEPMOANHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX TPOTEKAaHHSI XHUMUYECKUX pEAKUUA, O XUMHUYECKOM
pPaBHOBECHM, PACTBOpPAX M JHUCIEPCHBIX CHUCTEMax, 00 OOMIMX HAyYHBIX
MPUHIUAIIAX XUMUYECKOTO MMPOU3BOJICTBA;

e (opmupoBaHue y 00y4aroIMXCst OCO3HaHHOTO MOHUMAaHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHWMHUUYECKHX 3HAHWA JUIsI OOBSICHEHHS
KITIOUEBBIX HWJEH W MpoOJIeM COBPEMEHHOW XUMUHU, ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUW, HMMEIONIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAaMOTHOTO pPEIIeHUsT MPOoOJIeM, CBSI3aHHBIX C XUMHUEH, MPOrHO3UPOBAHMUS,
aHaJIM3a U OLEHKU C IMO3UIMI DKOJOTHUYECKOW 0€30IIaCHOCTH MOCJIENCTBUI
OBITOBOM W IIPOM3BOJICTBEHHON JEATEILHOCTH YEJIOBEKa, CBSI3aHHOM C
XUMUYECKUM MPOU3BOCTBOM, UCTIOJIH30BAHUEM U MepepabOTKON BEIIECTB;

e yruIyOJieHHE MPEACTABICHUN O HAYYHBIX METOJaxX IMO3HaHUs, HEOOXOIUMBIX
JUIsL TpUOOpETeHHs] YMEHUW OpHUEHTHPOBATbCI B MHpE BEIIECTB U



OOBSICHEHUSI XUMHUYECKUX SBJICHUM, HMEIOIIMX MECTO B TIPUPOJE, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCEIHEBHOM KU3HMU.
B mnnaHe peanmuzanuu TEPBOOYEPEIHBIX BOCHUTATEIBHBIX U  Pa3BUBAIOIIHUX
(GYHKIIUH 1EJIOCTHONH CHUCTEMBI CpeAHEro oOImero oOpa3oBaHUs MNPU H3YYCHUU
npeaMera «XuMus» Ha yriyoJIEHHOM YPOBHE OCOOYIO aKTyaJIbHOCTh MPUOOPETAIOT
TaKue UEeU U 33/1a4d, KakK:

e BOCHUTaHHE YOEKIEHHOCTH B MO3HABAEMOCTHU SIBIICHUM MPUPOJIbI, YBAKEHUS
K TPOIECCy TBOpPYECTBA B OO0JACTH TEOPETUUYCCKUX U MPHUKIATHBIX
HCCIIeIOBAaHUM B XUMUU, dbopmupoBaHue MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHUBALMM K OOYYEHHIO M TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHUS
OO0IIEYeIIOBEYECKUX IIEHHOCTEH;

e Ppa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIJICKTYaJbHBIX M TBOPYECKHUX
criocoOHOCTeM oOywaromuxcsi, (GopMUpOBaHHME Yy HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCIEIIHOW MPOdEeCCUOHATIBHOM U OOIIECTBEHHOU IEATENbHOCTH,
OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3JIOPDOBBIO U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

e (QopMHUpOBaHHME YMEHHMII W HABBIKOB pPa3yMHOTO MPHUPOAOINOIL30BAHNUSA,
Pa3BUTHE DKOJOTUYECKON KYJIbTYphl, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN JEATEIBbHOCTH.

OO6miee ynCa0 YacoB, MPEAYCMOTPEHHBIX Ui M3YYCHHUS XUMHHU Ha YIriIyOJeHHOM
YpOBHE cpeaHero obmiero odpazoBanus, coctaBiser 204 gacos: B 10 kmacce — 102
yaca (3 Jaca B Heento), B 11 knacce — 102 vaca (3 yaca B HEZIENO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT u 3HaUYe€HHE OPraHUYECKOW XMMHH, MPEICTaBIEHUE O MHOT0O0Opa3uu
OpraHUYECKUX COCTMHEHUMN.

ONEeKTpOHHOE CTPOCHHE aToMa YIJIEpoJa: OCHOBHOE U BO30YyXIEHHOE
COCTOSIHMA. BaneHTHble BO3MOXHOCTH AaToMa YIJIepoAa. XHUMHUYECKas CBs3b B
OpraHUYECKUX COCAMHEHMSX. THUMbl THOPUAM3AIMU aTOMHBIX OpOUTaneil yriepoja.
Mexann3mbl  00pa3oBaHUs  KOBAJIEHTHOM CBsA3M (OOMEHHBIH U JIOHOPHO-
aKkuenTtopHslil). Tumbl nNEpekpbIBaHWS ATOMHBIX OpOUTaneil, ©- U T-CBSA3H.
OpnuHapHasi, 1BOWHas U TpouHas cBsi3b. CrocoObl pa3pbiBa CBS3€M B MOJIEKyIax
oprannueckux BemiecTB. IloHsiTue o0 CBOOOAHOM paaukaine, Hykiaeopuiae Hu
anexkTpodue.

Teopus cTtpoeHus opraHndeckux coearnHeHnid A.M. bytinepoBa u coBpeMeHHbIE
IIPEACTABICHUS] O CTPYKTYPE MOJIEKYJ. 3HaYE€HUE TEOPUU CTPOEHHUS OPraHUYECKUX
COeIMHEHU. MoneKyspHble U CTPYKTypHbIE (popmyiibl. CTpyKTypHBIE (HOPMYIIbI
pa3IMyYHBIX BUJOB: pa3BEPHYTas, COKpall€HHAs, CKeyeTHas. HM3omepus. Bunubl
U30MEPUU: CTPYKTYpPHAsl, IPOCTPAHCTBEHHAsI. DJNEKTPOHHBIE 3(P(EKTH B MOJIEKYJIax
OpPTraHUYECKUX COCTUHEHUN (MHAYKTUBHBIN U Me30MEPHBIN A((HEKTHI).

[IpencraBnenre o kiaccupuKalMyu oOpraHuueckux BemiecTB. IloHsTtue o
¢dbyHkunoHanbHOM Tpynne. ['omonorus. ['omonornyeckue psnapl. Cucremarnueckas
HOMeHKJIaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHManbHbIE Ha3BaHUS
OTJIECJIBHBIX IIPEICTABUTENICH.

OcobenHocTn ¥ KJaccupUKaMsg OpraHuuecKux peakiui. OKUCIUTENBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHsS BELIECTB W MX MPEBpaLICHUM:
O3HaKOMJIEHUE ¢ 00pa3laMu OPraHWYECKUX BELIECTB U MaTepuajaMHi Ha UX OCHOBE,
ONBITHl MO NPEBPALICHUIO OPraHMYECKUX BEUIECTB NPU HArpeBaHWM (IJIaBJICHHUE,
OoOyIiMBaHWE M TOPEHHE), KOHCTPYUPOBAHUE MOJENICH MOJEKYJ OPraHUuYeCcKHX
BEILECTB.

YriaeBoaopoanl.

Ankanbpl. ['oMonornyeckuii psii ajkaHoB, oOmiasi popMyia, HOMEHKJIATypa U
u30MepHst. JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYN AlKaHOB, SP -
ruOpuau3aiys aToOMHBIX OpOuTaneil yriepoaa, o-cBsi3b. PU3NYECKHE CBOWCTBA
QJIKAHOB.

XHWMHYECKHE CBOMCTBAa QJIKaHOB: pPEaKUWW 3aMEUICHUs, HW30MEpHU3alllH,
JNErHIPUPOBaHUs, LUKIU3alHUK, MHUPOJIM3a, KpekuHra, ropenus. [IpencraBieHue o
MEXaHHU3ME PEAKIUI PaJUKaIbHOrO 3aMEILICHHUS.



Haxoxnenue B npupojie. CriocoObl NOTyYEHUS U IPUMEHEHHUE AJTKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHUSI U XUMHUYECKUX CBOMCTB MasbIX (IUKJIOMPOIAH, [IUKIOO0YTaH) U OOBIYHBIX
(LMKJIONEHTAH, LUKJIOreKCaH) HUKIOAIKaHOB. CrocoObl MOIy4YEeHUs] U IPUMEHEHUE
LIUKJIOAIKAHOB.

Ankensl. ['oMoyiormueckuii psyi ajakeHoB, oOmias ¢opmysa, HOMEHKIATYpa.
DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MONEKYI AIKEHOB, SP°-THOPHIN3AINs
aTOMHBIX OpOuTaneil yriepoaa, 6- U m-cBa3u. CTpyKTypHasi U reoMeTpuyeckas (Luc-
TpaHc-) nzomepusi. Pu3nyecKkue CBOMCTBA aJKEHOB. XMMHUECKHUE CBOMCTBA: PEAKIIMU
IIPUCOEINHEHNS, 3aMEIICHNS B 0-TIOJIOKECHUE IPU TBOMHOM CBSA3H, OJUMEPU3ALIUN U
okucnenus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiuu Ha JBOWHYIO CBS3b.
CriocoObl OJTy4eHHs U IPUMEHEHUE aJTKEHOB.

Anxaguensl. Knaccuduxanus ankaaueHoB (CONpsKEHHBIE, W30JIMPOBAHHBIC,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS M XUMUYECKUX CBOWCTB
COIPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepusanus conpspkEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

AnkuHbl. ['oMonoruueckuii psj aJkuHOB, o0mIas (GopMyrna, HOMEHKIAaTypa U
U30Mepus. ODJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI AJIKUHOB, Sp-
ruOpuan3anmsi aToMHBIX opOuTaneit yriepojna. duU3MYECKHEe CBOWCTBA AJIKUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEAUHEHMS, TUMEPU3ALUA U TPUMEpPHU3ALIHH,
okucieHus. KucioTHele CBOMCTBA aJKUMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHblE peakny Ha TPOWHYIO CBS3b. CrOCOOBI MOJYyYEHHUS U MPUMEHEHHE
QJIKUHOB.

Apomatudeckue yrieBoaopobl (apeHsl). ['oMonoruyeckuit psija apeHoB, o01iast
dbopmyra, HOMEHKIATypa U U30MepUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbl OeH307a. PU3nvecKrue CBOMCTBA apeHOB. XMMUYECKHUE CBOMCTBA OEH30J1a
U €ro roMOJIOrOB: PEAKIUHU 3aMeIlleHuss B O€H30JbHOM KOJIBLIE U YIJIEBOJAOPOJHOM
panukaine, peakUMM  TNPUCOCTUHEHMs,  OKHUCIEHHE  TOMOJIOrOB  O€H30Ija.
[IpencraBienre 00 OpUSHTUPYIOIIEM JACHCTBUU 3aMECTUTENEH B OEH30JIbHOM KOJIbIIE
Ha TpUMEpPE AJTKWIBHBIX PaJUKAIOB, KApPOOKCUIBHOM, TMAPOKCHIBHOM, aMUHO- U
HUTPOTPYIIIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB CTHpOJIA.
[Tonmumepuzanus cruposa. CrocoObl MOTy4YeHHs] U MPUMEHEHHE apOMaTHUYECKHX
YTJIEBOAOPOIOB.

[Tpuponusiii ra3. IlomyTHelie HedTsiHBIE ra3pl. HedTh M €€ mpoucxoxaeHue.
Kamennsiii yronb u OpoaykThl ero mnepepabotku. CrnocoObl nepepadoTku HedTu:
NEPEroHKa, KPEKUHI (TepMUYECKHM, KATATMTUYECKU), PUDOPMUHT, MHUPOJIU3.
[TpomykThl mepepaboTKu HEPTH, KX TPUMEHEHUE B TPOMBIITUICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOJIOB.

DJEKTPOHHOE CTPOEHUE TaJIOTeHNPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHHs] TajJoreHa Ha  TMAPOKCOTPYMIy, HHUTPOIpPYyIIy, LHAaHOIPymIy,
amMuHOrpynmy. JleficTBre Ha TajloreHIPON3BOIHBIE BOJHOIO U CIIMPTOBOrO PacTBOPA



ménoun. B3anMOIEeNCTBUE NUTAJIOTE€HAIIKAHOB C MarHueM W UUHKOM. [loHsATHE O
METAJJIOOPTraHUYECKUX  COEAUHEHUsX. lcnonap30BaHUE  ralOreHIPOU3BOHBIX
YTIEBOJAOPOIOB B OBITY, TEXHUKE U TIPU CHHTE3€ OPTAaHNYCCKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YyYECHHUS BEUIECTB W HX MpPEBpaIICHUN:
u3ydeHue (U3NYECKUX CBOMCTB YIIJIEBOJOPOAOB (pacTBOPUMOCTH), KAaUECTBEHHBIX
peaknuii  YrJIeBOJOPOJOB PA3IUYHBIX KJIaccoB (oOeclBeunmBaHUE OpPOMHON WIIH
MOJHOW BOJIbI, pacTBOpa IE€pMaHTraHaTa Kajiusi, B3aUMOJICUCTBHE alleTUJIEHA C
aMMHUa4YHBIM pacTBOpoM okcuma cepebpa(l)), kauecTBeHHOE 0OHApPYKEHHE YTIIepoaa
U BOJOpPOJAa B OPTraHMYECKHUX BEIIECTBAX, IMOJYYCHUE ITWICHA M HM3YYEHUE €ro
CBOMCTB, oO3HakomiieHHe c komiekiusimMu «Hedts» u «Yromp», ¢ obpasunamu
IJIACTMACC, KAaydyKOB M PE3HUHBI, MOJECIMPOBAHUE MOJIEKYJl YTIJIEBOAOPOJAOB H
raJOreHIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJMHeHH.

[IpenenbHbie oaHOATOMHBIE CHUPTHL. CTpoeHHUE MOJEKyNl (Ha mpuUMepe
MEeTaHoJia | 9JTaHoja). ['oMonormueckuit psig, oOmas Qopmyna, wuzomepus,
HOMEHKJIaTypa W  kjaccuukamus. Dusznueckue  CBOMCTBA  MIPEACIIbHBIX
OJIHOATOMHBIX CHUPTOB. BoOIOpoJHbIE CBSI3U MEXAY MOJEKYJaMU CIHUPTOB.
XWUMUYECKHE CBOWCTBA: pEAaKIUMU 3aMEIICHUs, JETUJpaTalld, OKHCIICHHUS,
B3aMMOJICHCTBUE C OPTaHMYECKUMH M HEOPTraHWYECKUMHU Kuciaotamu. KauecTBeHHas
peakiusi Ha OJHOATOMHBIE CHIHPTHI. J[eicTBHME 3TaHOJAa W METaHOJa Ha OpPraHu3M
yesnoBeka. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

[IpocTeie >¢upbl, HOMEHKIATypa U u3oMepus. OCOOEHHOCTU (PUBMUECKUX U
XAMHUYECKUX CBOUCTB.

MHOroaToMHbl€ CHOUPTHI — OTUJICHIVIMKOIbL W DIHIEpUH. DU3NUecKkue u
XUMHUYECKUE CBOMCTBA: PEAKIIMU 3aMEILCHUs], B3aUMOJICUCTBUE C OPraHUYEeCKUMU U
HEOPTaHUYECKUMH KHUCJIOTaMM, Ka4eCTBEHHAs peaklus Ha MHOTOATOMHbBIC CIUPTHI.
[IpencraBnenne 0 MexaHU3MeE peakiuii HyKJIeopmIbHOrO 3amenienus. JleficTBue Ha
opranu3M 4esnoBeka. CriocoObl MOMyYeHUs U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJIEKYJbl, B3aWUMHOE BJHMSHUE TUIPOKCOTPYIIBI U
O0eH3oapHOrO sAnpa. dusnueckue cBoicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX
cBoiicTB (enosa. KauecTBeHHble peakuuu Ha ¢eHon. TokcHyHOCTh (eHona.
Crnioco6b1 mosrydenust u npuMeHnenue penomna. GenondopmanbaeruaHas cModa.

KapOoHwmibHBIE COCTUHEHUS — albJCTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpymmbl. ['OMOJIOTMYECKHE PSAAbI albJACTHIOB U KETOHOB, OOIIast
dbopmyna, u3oMepus M HOMeHKJIarypa. DU3MYECKHE CBONCTBA albJACTUIIOB H
KETOHOB. XMMHUUYECKHE CBOMCTBA aIbJACTHIOB U KETOHOB: PEAKIIUU MPUCOSTUHCHHUS.
OxucrneHre anpJeru/ioB, KAaueCTBEHHBbIC peakiuu Ha anbaeruasl. CrocoObl
MOJIYYEHHUS U1 IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OIHOOCHOBHBIE MpeiesibHbIe KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOCHHS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M30Mepus U HOMeHKiIatypa. Pu3nyeckre CBOMCTBA
OJTHOOCHOBHBIX TIPEACIbHBIX KapOOHOBBIX KHCIOT. BOJOpOAHBIE CBSI3M MEXKIY



MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOWCTBA,
peakiusi ATepuUKALMM, PEAKIUU C YYaCTHEM YIJIEBOJOPOJHOTO paauKaia.
OcoOeHHOCTH CBOWCTB MypaBbHMHOW KHCHOTHI. [loHATHE O MPOM3BOTHBIX
KapOOHOBBIX KHCIOT — CJOXHBIX 3(]upax. MHorooOpa3zue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPEACNIbHBIX M apOMAaTUYECKUX KapOOHOBBIX KHUCIIOT,
TUKApOOHOBBIX KHCJIOT, THUAPOKCHKAPOOHOBBIX KHCJIOT. lIpemcraBuTenu BBICIITHX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBAas, NAJIbMUTUHOBAs, OJICUHOBAs, JUHOIEBAS,
JuHONIeH08as KUCHoThl. CIIOCOOBI MOTYYEHHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonorumyeckuid psn, obmias Qopmyna, uzomepus u
HOMEHKNaTypa. DU3NYECKHE U XUMUYECKHE CBOWCTBA: TUAPOJIU3 B KHUCION U
HIETIOYHOM Cpee.

Kupsei. Ctpoenue, pu3NUeCKue U XMMHYECKHE CBOMCTBA KUPOB: THAPOIU3 B
KHUCIION M 11eno4yHor cpene. OCOOEHHOCTH CBOMCTB >KHPOB, COJAEPXKAIIMX OCTaTKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOFOIIIEE JCHCTBHE.

O6m1as xapaktepuctuka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, 11- U
nonucaxapunabl). MoHocaxapuabl: TUIIOKO3a, (GpyKTO3a, rajgakroza, pubo3a,
ne3okcupu0o3a. Pu3nyeckue CBOICTBA M HaxoXkJAeHUE B mpupoje. POTOCHHTES.
XHWMUYECKHE CBOMCTBA TJIIOKO3bl: PEAKIHUH C YYAaCTUEM CIHUPTOBBIX U AJIbJIECTUIHON
IpyII, CHOUPTOBOE M MOJOYHOKHCIOE OpokeHue. IIpuMeHeHHe TIIoKO3bl, €€
3HAUEHUE B JKU3HEAEITENIbHOCTU opranm3ma. [(ucaxapuipl: caxaposa, MaiabTo3a U
JakTo3a. BoccraHaBnuBaromye W HEBOCCTAHABIMBAIOUIME AUCAXapuabl. ['maponus
nucaxapunoB. Haxoxzaenue B mpupone v npuMeHenue. [lonucaxapuabl: Kpaxmad,
INIMKOTeH M 1eunono3a. CTpoeHne MakpOMOJIEKYJ Kpaxmania, TJIHMKOTeHa H
1EeJUTI0N103bl. PU3HUECKre CBOMCTBA KpaxMaia U LEeJUTH0I03bl. XUMUYECKUE CBOMCTBA
Kpaxmajia: THApPOJIM3, KAaueCTBEHHas peakuus ¢ HOJ0M. XHWMHYECKHE CBOWCTBA
LEJUTIONO03bl:  THAPOJN3, MojdydeHue 3¢upoB  uemmono3pl. Ilonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIN MIENK).

OKCIIEpUMEHTAIbHBIE METOAbl HW3Y4YEHHsS] BEIIECTB M WX IPEBPALICHUIL:
PacTBOPUMOCTb PA3IMYHBIX CIUPTOB B BOJE, B3AMMOJIEUCTBHE ATAHOJA C HATPHUEM,
OKHUCJICHME JTWJIOBOTO CIIMPTAa B aJbJIETH] HA PACKAJIEHHOM MEIHOM NPOBOJIOKE,
OKHCIIEHHE HTUJIOBOIO CIHpPTA AUXPOMATOM Kajus (BO3MOXHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE pEAKIMH Ha albJIeruibl (C THAPOKCUAOM
nuammuHcepeopa(l) u ruapokcumaom meau(ll)), peakius rmnepruHa ¢ THAPOKCHIOM
meau(ll), xuMuueckue cBOWMCTBa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBUE
pactBopa TIIOK03bI ¢ rugapokcuioM meau(ll), B3aumosaelicTBue kpaxmana ¢ HOJOM,
pEIIeHNEe SKCIEPUMEHTANBHBIX 3a7a4 10 TeMaM «CrupThl U heHonb», «KapOoHOBBIC
KUCIIOTHI. CII0KHBIC d(DUPBI.

A3oTcoep:xaniue OpraHuyeckue coeJuHeHms.

AMHHBI — OpPraHMYeCKHE MPOU3BOAHbIE ammuaka. Kiaccudukaiuss aMHHOB:
anmn(paTHIECKUE U apOMATHIECKNE; TIEPBUYHbIE, BTOPUYHbIE U TpeTudHble. CTpoeHne



MoJIeKyN, oOmas ¢opmyia, U30MepHUsi, HOMEHKJIAaTypa U (U3MYECKUE CBOICTBA.
XuMu4yeckoe  CBOiicTBa  anugaTHYEeCKUX  aMHHOB:  OCHOBHBIE  CBOIICTBa,
AIKWIMPOBAHNE, B3aUMOJEHCTBHE MEPBUYHBIX AMUHOB C a30TUCTOM kuciaoTor. Conun
QJIKUIIAMMOHHSI.

AHWIIMH — NPEACTAaBUTEb AMUHOB apoMaTu4ecKkoro psaa. CTpoeHne aHWIMHA.
B3aumnoe BiusiHuE rpynn aTOMOB B MOJIEKyJe aHWInHA. OCOOEHHOCTH XUMHUYECKHIX
CBOMCTB aHWIMHA. KauyecTBeHHblE peakuuu Ha aHWIMH. CrocoObl MOJydYeHUs M
npuMeHeHue anddarnyeckux aMuHoB. [lonyueHne aHunmHa U3 HUTPOOEH30Ia.

AmuHOkucnoTel. Homenknatypa n nsomepus. OTAeNbHbIE NPEACTAaBUTEIN O-
AMUHOKHUCJIOT: TJMIUH, aTJaHnH. DU3ndeckue CBOMCTBA aMHMHOKHUCIIOT. XUMUYECKHE
CBOIMCTBa AMHHOKHUCIOT Kak aM(pOTEpHBIX OPraHWYECKUX COCAMHEHHWH, peakuus
MOJIMKOHJIEHCALlUKM, O00pa30oBaHUE NENTUAHOW CBs3U. buonmornyeckoe 3HauYeHHE
aMUHOKHCIO0T. CUHTE3 ¥ THIPOJIU3 MIENTH/IOB.

benku kak mnpuponHble nosmMepsl. llepBuuHas, BTOpUYHAs W TpPETUYHAs
CTpyKTypa OenkoB. XHUMHYECKHE CBOMCTBa OEJIKOB: TUAPOIN3, JACHATypalus,
KAueCTBEHHbIC PEAKLUU Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOAbl M3YyUYEHHsS BELIECTB W HX MpPEBpalICHUM:
pacTBopeHHEe OENKOB B BOJIE, JACHAaTypauus OEIKOB INpH HArpeBaHUM, LIBETHHIC
peakuuu Ha  O€nKW, pelIeHHe OSKCIEpUMEHTAIbHBIX 3a7ad MO0  TeMaM
«A30TcoJepKalllie OPraHUYeCKHe COEOUHEHUs» U «Pacno3HaBaHHE OPraHMYECKHX
COCIVHEHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COCIUHEHUH —
MOJIMMEPHU3ALUS U MOJTUKOHIEHCAIUS.

[Tonumepuble  Marepuansl. Ilmactmacesl  (MTOJMATHIIEH, MOJIMIIPOIUJIEH,
NOJMBUHWIXJIOPHUA,  TMOJUCTUPOJ,  MOJUMETHIMETAaKpWIaT,  MOJMKApOOHATHI,
noJidTUICHTepePTanar). Y Truiu3aius 1 nepepadoTka miacTuka.

DnacToMepbl: HATYypaJbHbIN KayuyyK, CHHTETUYECKHE KayuyyKu (OyTagueHOBBIMH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CUITMKOHBI. Pe3una.

Bosnokna: HaTypanbHble (XJIOMOK, IIEPCTh, LIENTK), UCKYCCTBEHHbIEC (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumeps! crienuaibHOrO Ha3zHaueHus (Te(IioH, KeBiap, ANEKTPOIPOBOISAIINE
MOJINMEPHI, OMOpa3znaraeMble OJIUMEPHI).

DKCNEepUMEHTAIbHBIE METOIbl M3YyUYEHMsS] BELIECTB U MX MpPEBpalICHUMN:
O3HaKOMJIEHHE ¢ OOpa3lamMu MPHUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4yKOB, pEIIEHHE OJKCIIEPUMEHTAJIbHBIX 3adad no Tteme «Pacno3HaBaHue
MJIaCTMAcC U BOJIOKOH.

Pacuérurnle 3amaqn.



HaxoxneHne MoJeKyasspHOW (OpMyJibl  OpraHUYECKOro COEAUHEHHS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXAECHUE MOJIEKYJISIPHON
(bOpMyIIBI OPTaHUYECKOTO COCTUHEHHUS 10 Macce (00BEMY) MPOITYKTOB CrOpaHUs, IO
KOJIMYECTBY BewlecTBa (Macce, 00BEMY) MPOAYKTOB pEaKUUU W/WIA HCXOJHBIX
BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (HOpMyJbl OpPraHMYECKOro BEIIECTBA Ha
OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIH CIIOCOOOB IMOJYYEHHS, ONpPEACIICHUE 0JIU
BBIX0/Ia IPOJAYKTA PEAKIUU OT TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanys MeXIpeIMETHBIX CBS3€U PU U3YyYEHUN OpraHn4ecKod Xumuu B 10
KJIACCE OCYIIECTBIIIETCS YEPE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHATHH, NPHUHATBIX B OTIEIBHBIX MPEAMETAX €CTECTBEHHO-
HAy4YHOT'O LUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TOHATHUSA: SIBJICHHWE, HAay4HbIN (hakT, TUIIOTE3a,
TEOpHus, 3aKOH, aHalu3, CHUHTE3, Kilaccu(UKalus, HaOMI0JEeHUEe, HU3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIIb, MOJIEJIUPOBAHMUE.

®uzuka: Marepus, aToMm, DJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
YHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
(duznyecKue BeIMYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.

buonorus:  kietka, OpraHumsM, OJKOCHCTeMa, Ouocdepa, MmeTaboNU3M,
HACJIEICTBEHHOCTb, ABTOTPO(HBIA M TEeTepOTpPO(HBIA THUN NUTAHUS, OpOKEHHE,
(boTOCHUHTE3, IbIXaHHE, OCJKH, YTIEBObI, )KUPbI, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mose3Hble HCKOMAaeMble, TOIUINBO.

TexHoaorus: NuuIeBble MPOIYKThI, OCHOBBI PALIMOHAJIBHOTO MUTAHMS, MOIOIIUE
CpEIICTBA, MaTepUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX saep. XuMudeckud sneMeHT. M3orombl. CtpoeHune
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHCIA. DJHEPTeTUYECKHE YPOBHH U
o ypoBHU. ATOMHBIC opOuTanu. Knaccudukanms XuMU4eckux 3JeMeHToB (S-, p-, d-
, f-anmementol). PacnipenenieHre 3JIeKTPOHOB 1O aTOMHBIM OPOHMTAIISAM. DJIEKTPOHHBIC
KOH(UTYpallMK aTOMOB 3JIEMEHTOB IEPBOr0O—4E€TBEPTOrO IMEPUOJOB B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUH, AJIEKTPOHHBIE KOH(pUTYypanuu VMOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonnueckuii 3akoH u llepuoguueckass cucTeMa XHUMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOJUYECKOrO 3aKOHA M IleproaMYECKO CUCTEMBI
XAMHUYECKUX  BJIEMEHTOB C  COBPEMEHHOM  TEOpHEH  CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTU MU3MEHEHHUS CBOMCTB XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU



MPOCTHIX U CIIOXHBIX BEUIECTB MO I'PyNnaM U NepruojaM. 3HaYCHUE NEPUOAUYECKOTO
3akoHa J[.1. MeHaeneena.

XuMHYECKass CBs3b. BuUIbl XUMHYECKOHW CBSI3M: KOBAJCHTHAs, WOHHAs,
MeTaiyeckas. MexaHu3Mbl 00pa3oBaHUsS KOBAJIEHTHOM CBSI3M: OOMEHHBIM M
JIOHOPHO-AKIENTOPHBIA. DHEPrus U JJIuMHA CBsA3U. [10spHOCTH, HANIPABICHHOCTh U
HAChIIIAaEMOCTh KOBaJICHTHOM CBA3U. Kpartaele cBa3u. Bopopoanas cBs3b.
MexMoneKyIsIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJECHTHBIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYpPBl MOJIEKYJ ¢ MX NeOMETPHUUYECKHM CTPOCHHEM (Ha MpUMEpe COCAUHEHUU
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coenHEHUsX. CocTaB KOMIUIEKCHOTO HOHA!
KOMILIEKCOOOpa3oBaTeb, JIMTAH Ibl. 3HAUCHUE KOMIUIEKCHBIX coeanHeHui. [lonsarue
0 KOOPAUHALIMOHHON XUMHH.

BemecrBa  MOJEKYJSIPHOTO U HEMOJIEKYJSIPHOTO  CTpOEHMS.  THIIbI
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonsitue o mucnepcHbix cucremax. MctuHHbIE pacTBOphL. lIpencraBieHue o
KOJUIOMIHBIX pacTBopax. CrocoObl BhIpaKeHUsI KOHIIEHTPAIIMK PACTBOPOB: MaccoBas
JIOJsl  BEIIeCTBA B  pAcTBOpE, MOJSIpHAas KOHLEHTpauus. HacelieHHble u
HEHACBILIEHHBIE PACTBOPHBI, paCTBOPUMOCTh. Kpucraninoruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHMYECKUX BEUIECTB. TpUBHUANIbHbBIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTENCH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanmsa XUMHUECKMX pEaKIuid B HEOPraHUYECKOM W OpraHuyecKou
XUMHH. 3aKOH COXPAHEHHUSI MAcChl BEUIECTB; 3aKOH COXPAHEHUS U TPEBPAIICHUS
SHEPIUM NMPU XUMHUYECKUX peakiusax. TermioBble d((PEKThl XUMHUYCCKUX PEAKIIHM.
TepMoXuMUYECKUE YpaBHEHUS.

CKOpOoCTh XMMHMUYECKON peakiuu, €€ 3aBUCHUMOCTh OT Pa3IU4YHBIX (PAKTOPOB.
['omoreHHbIe U reTeporeHHble peakuuu. Katanus u kataam3aTopsl.

OOpatumMbie ¥ HEOOpaTUMbIE peakiuu. XUMUYecKkoe paBHoBecue. KoHcraHTa
XAMHUYECKOTO paBHOBecUs. DakTophl, BIHSIOIMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIEpaTypa, JaBICHUE W KOHIICHTPAllMM BEUIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

DnekTponauTryeckas aucconnarnus. CUiabHbIC U clIadble AJIeKTPOIUTh. CTeneHb
nuccouuanuu. Cpelna BOAHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpayibHasA, IIEJIOYHAs.
Bonoponusiii mokazarens (PH) pactBopa. I'maponu3 coseil. Peakuuu HOHHOTO
oOMeHa.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIC peaKkuum. Crenenb OKHCJICHUA.
OkucnuTenb W BOCCTAaHOBUTENb. IIpoliecchl OKUCIEHHSI M BOCCTAHOBJICHMUS.
Baknelmme OKHCIMTEIM W BOCCTAaHOBUTEIW. MeETOJ SJIEKTPOHHOro OaiaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YYE€HHUsS BEIIECTB W WX MPEBpaILCHUMN:
pa3loKEeHUE MEPOKCHAA BOAOpPOAAa B IPUCYTCTBUM KaTaau3aTopa, MOJIEIH



KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHUE PEaKlUii MOHHOTO OOMeHa, OIpeiesieHHe
Cpelbl PacTBOPOB C MOMOILIBID HWHIMKATOPOB, HU3YUYEHUE BIUSHUS Pa3IUYHBIX
(GaKkTOpOB Ha CKOPOCTh XUMHUYECKON pEakuud ¢ TOJIOKEHUE XUMHUYICCKOTO
paBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxxenne HeMeTauioB B llepuoandeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
JA.N. MengeneeBa U OCOOCHHOCTH CTPOEHUS UX aTOMOB. DU3MYECKHE CBOWCTBA
HEMETAIJIOB. AJIOTPOIKS HEMETaIOB (Ha mpuMepe Kuciopona, cepsl, (ocdopa u
yrieposaa).

Bonopoa. Ilonmyuenue, ¢u3mueckue U XMMHYECKHE CBOMCTBA: PEAKIMHU C
METaJUIAMUA YU HEMETAJUIaMHU, BOCCTAaHOBHUTENbHBIE CBOWMCTBA. ['mapuael. TorumBHbIE
AIIEMEHTBHI.

["amorensl. Haxoxnenue B mpUpoje, CHOCOOBI TOJMydeHUs, (PU3HUECKHE U
XUMUYECKHE CBOMCTBa. ['aloreHoBoopobl. BakHeimme KucIopoIcoAepKalline
COCIMHEHUs TayoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI IMOTYYEHUS
rajgoreHoB. [I[puMeHeHre rajJoreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlaGopaTopHble U TPOMBIILICHHBIC CIOCOOBI TOTYyUYECHUS
kuciopoaa. PU3MYECKUE M XMMHYECKHE CBOWCTBA M NPHUMEHEHHE KHUCIOpOoJa H
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. Haxoxaenue B npupoje, CHocoObl TONy4YeHUs, (Quznueckue u
xumuueckue cBoiictBa. CepoBonopo, cyabduasl. Oxcun cepbi(1V), okcun cepoi(V1).
CepHucTasi U cepHasi KUCJIOTHI U UX coyii. OCOOCHHOCTH CBONCTB CEPHOM KHCIIOTHI.
[IpumeHeHue cephl U €€ COeTMHEHUM.

Azor. Haxoxaenue B Tmpupojge, crnocoObl MoiaydeHus, ¢GU3HUYECKUe U
XUMHYECKHE CBOMCTBA. AMMMaK, HUTpUAbL. OKCHIBI a30Ta. A30THCTas M a30THAs
KHUCJIOTHI U UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHue azora u
€ro COeIMHEHUI. A30THBIE yI00pEHUS.

®dochop. HaxoxaeHue B mnpupoje, CnocoObl IMOIydYeHHS, (PU3HYECKHE U
xumudeckue cBoictBa. Pochuast u dochun. Oxcuasl docdopa, ¢ocdopHas
kuciota u e€ conu. I[lpumenenue ¢dochopa u ero coegunenuit. dochopHbie
yaoOpeHus.

VYrnepoa, HaxoXaeHUE B pupoae. AmioTpornnsie Moaudukanuu. Ouznyeckue
U XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX yriiepoaoM. Okcun
yraepoaa(ll), okcun yrinepona(lV), yroapHast kuciaora u €€ coinu. AKTUBUPOBAHHBIN
yronb, aacopouus. dymnepensl, rpadeH, yriaepoiaHbie HaHOTPYOku. Ilpumenenue
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIEPOIOM, U €0 COEANHEHUH.

Kpemunii. Haxoxxnenue B mpupone, CHocoObl TONy4eHHS, (PU3NYECKue u
xuMuueckue cBoiictBa. Oxcun kpemHusa(lV), kpeMHUEBas KUCIOTa, CUIMKATBHI.
[IpumeHeHue KpeMHUS U ero coequHeHuit. CTeKs0, ero mojiydeHue, BUJIbl CTEKIIA.

[Tonoxenue meramioB B lleproguueckoil cucTeMe XUMUYECKHUX HIIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI DIIEKTPOHHBIX 000J0YeK aToMOB MeTaioB. OOmue



¢busnyeckue cpoiicTBa MeTawioB. llpuMmeHeHMe MeTalsioB B OBITY U TEXHUKE.
CrmuiaBel METAIIOB.

DNEKTPOXUMHUUCCKUN PsiT HAMpsDKEHUH MeTaiioB. O0mue crmocoObl TOTyIeHUS
METaJUIOB: TUJIPOMETAILTYPIHsl, TUPOMETAIUTYPIHs, JieKTpoMeTautyprus. [lonstue o
KOppo3uu MeTaJIoB. CriocOOBI 3aUTHI OT KOPPO3UHU.

OOmast xapakrepuctuka wmetamwioB |A-rpynnel Ilepuoanueckoil cucTEMbI
XUMHYECKHUX 3JieMeHTOB. Hatpuil u xanwuii: nmonydenue, Gu3nueckue u XMMHUECKHe
CBOMCTBA, NPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHCHUM.

Oo6mast xapaktepuctuka MetauioB |lIA-rpynmer [lepuonnyueckoid cucCTeMbl
XUMUYECKUX DJIEMEHTOB. Maruuii u KadblMil: ToJiydeHHe, (QU3nYecKkue u
XUMHUYECKUE CBOMCTBA, NPUMEHEHHE TMPOCThIX BEHIECTB M HUX COCIUHCHUM.
JKécTkocTh BOJBI M CITOCOOBI €€ YyCTpaHEHUSI.

ATIOMUHMI: TIOTy4eHue, (U3NYEeCKue U XUMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTOTO BEIIECTBA M €ro CoeAMHEHWH. AMQOTepHbIE CBONCTBa OKCHAA U
TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMIUIIEKCHI aTFOMUHUS.

OOmast  xapakTepuCTHKa MeTauioB noOouHblXx noarpynn  (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3NUecKue U XMMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKcuabsl U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomaTsl, HUX
OKHUCJHTENbHbIE CBOMCTBA. [loilyueHre u mpuMeHeHne XpoMma.

Ou3nyecKkne M XUMHYECKME CBOMCTBA MapraHia MW €ro COEAUHECHUM.
Baxueiimme  coequnenuss  mapranua(ll), mapranma(lV), wmapranna(VI) u
mapranma(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIC CBONCTBA.

duznyeckue U XMMHYECKHE CBOMCTBA Jkejie3a M ero coeguHeHuil. OKCHUIbI,
ruapokcuanl u conu xenesa(ll) u xxeneza(lll). [lonyuenne u npumMeHeHue xemnesza u
€ro CIIaBOB.

DU3NYECKUEe U XUMMHYECKHE CBOMCTBA MeAU U €€ coeauHeHui. llonyyenue u
MPUMEHEHUE MEJIU U €€ COSTUHEHUI.

[Muuk: monydeHue, ¢GU3MUECKHE W XUMUYECKHE CBOMCTBA. AmboTepHbIS
CBOMCTBa OKCHJA M THUJPOKCUJIA IIUHKA, THAPOKCOKOMIUIEKCH ITMHKA. [IpumeHeHue
IIMHKA U €r0 COCINHEHUM.

OKCIIepUMEHTAJIbHBIE METOJbl HW3YYEHHsI BEIIECTB M WX MPEBPAILICHUIL:
U3ydeHue OOpas3IoB HEMETaJUIOB, TOpeHHe cephl, ¢ocdopa, keneza, MarHus B
KHCIIOPOJIE, H3y4YEeHHE KOJUIeKuuu «MeTamibl M CIUIaBbl», B3aMMOJEHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METAJUIOB C BOJOM (BO3MOYKHO HCIIONb30BaHUE
BUJIEOMATEPHUAIIOB), B3aMMOJECHCTBUE LIMHKA M JKeJie3a C pacTBOpaMU KHUCIOT H
1e04eld, KaueCTBEHHbBIEC PEAKIIMY Ha HEOPTAaHMYECKUE aHHOHBI, KATUOH BOJOPOJA U
KaTUOHBl METAJJIOB, B3aUMOJCHCTBHE THUIPOKCUJIOB aJIOMUHUS W I1MHKA C
pacTBOpaMH KHUCJIOT M IIEJIOYEH, pelieHUuEe SKCIEPUMEHTANbHBIX 3a7a4 MO0 TeMaM
«Tanorensl», «Cepa u e€ coeauHeHUs», «A30T U (hochop U UX COCAUHEHUS»,
«MeTaibl TIaBHBIX TOATPYII», «MeTamuibl TOOOYHBIX MOATPYIID.



XUMHUA U KU3Hb.

Ponp xumuu B obecrieueHUN yCTOWYUBOTO pa3BUTHUS yenoBeuyecTBa. [lonstue o
HAay4YHBIX METOJaX IMO3HAHUSI U METOJ0JIOTMM HAy4YHOro HccieaoBaHus. HayuHbie
NPUHIUIBL OPTaHM3AIMU XUMHUYECKOTO MPOU3BOACTBA. [IpoMbIlLIEeHHBIE CHOCOOBI
MOJIyYeHHUs] BaXKHEMIIMX BelIecTB (Ha MpUMEpEe MPOU3BOJICTBA aMMHaKa, CEpPHOMU
KHUCJIOTHI, MeTaHoia). [IpoMbllieHHbIE CIOCOOBI MOJYYEHUs] METAVIOB U CILIABOB.
XUMUYECKOE 3arpsi3HEHUE OKPY>Kalolllel cpelibl U ero nocieAcTBus. Poias xumMun B
o0ecIieueHNr YHEPTETUIECKON O€30MacHOCTH.

Xumuss ®  310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIHBI.

XuMusl OHUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe /100aBkU. Ponb xumuum B
oOecIieueHUH ITUIIEBOI OE€30IaCHOCTH.

Kocmernueckue u mnapdromepusie cpeactBa. bwitoBas xumus. IlpaBuia
0€30MacHOro UCIOIL30BaHUS MPENapaToB OBITOBOM XMMUHU B TOBCEHEBHOM KU3HU.

XUMHST B CTPOUTENIBCTBE: BaXKHEHIIIME CTPOUTENIbHBIE MaTepHasibl (LIEMEHT,
0eTOH).

XuMus B CEIbCKOM X034icTBe. OpraHudeckre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMHUKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

PacuétHble 3anaumn.

Pacuétpl: macchl BemiecTBa WM O0OBEMA Ta30B MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, MAacce WK 00bEMY OJHOTO M3 YUACTBYIOUIMX B PEAKIIUU BEIIECTB, MACChI
(00BéMa, KOTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECCTB UMEET
pUMecH, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIIU OJTHO U3
BEIIECTB JIaHO B BHUJIC PACTBOpPa C ONPEACIEHHOW MACCOBOW JOJEH PacTBOPEHHOTO
BEIIECTBA, MACCOBOM JOJIM Y MOJIIPHOW KOHIICHTPAllUM BEIIECTBA B PACTBOPE, IOJIU
BBIX0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXnpeIMEeTHBIX CBSI3€H MPU M3YUEHUU OOIIEeH U HeOPraHUYECKON
xuMuH B 11 Ki1acce oCyIIecTBIIAETCS YepPe3 UCTI0JIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TMOHATHM, TaK W TIOHATUM, TPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC TOHSTHUS: SBJICHUE, HAy4YHBIA (DaKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHaJW3, CUHTE3, Kiaccu(uKaius, NMEepUOJAUYHOCTb, HAOIIOJCHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

dusuka: Matepusi, MUKPOMHUP, MAKPOMHP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUYECKUI YPOBEHb, BEIIECTBO,
Teno, OOBEM, arperaTHoe COCTOSHWE BEIIECTBA, WJICATbHBIN Ta3, (U3NUECKHUE
BEJIMYMHBI, €IUHULIBI U3MEPEHUSI, CKOPOCTh, IHEPTHS, Macca.



buosnorus: kinerka, opraHu3M, 3KocucTema, omocdepa, MeTaboanu3M, Makpo- U
MUKPOAJIEMEHTBI, OCJIKH, KUPBI, YTICBOMABI, HYKICHHOBBIC KHUCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpayibl, TOPHBIC TOPObI, MOJIE3HBIE HCKOMaeMble, TOILJIUBO,
pPECYpCHI.

TexHonorus: XUMHUYECKas MPOMBIIIIEHHOCTh, METAJLTyprus, CTPOUTEIbHbIC
MaTepualibl, CEJIbCKOXO3UCTBEHHOE MPOU3BOJCTBO, MHUIIEBAs MPOMBIILICHHOCTD,
dapmareBTUUECKasi MPOMBIIUICHHOCTD, TIPOU3BOJICTBO KOCMETHYECKUX IMPENapaTosB,
MIPOM3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€PUAJIOB, JJIEKTPOHHAS MPOMBIILICHHOCTb,
HAHOTEXHOJIOTHU.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHMS ITPOI'PAMMSBI 110 XMMHNHU
HA YT'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA30OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-IESITENBHOCTHBIM IOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTAaTOB OCBOCHHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHEro
oOmmiero  oOpa3oBaHUsI  BBIJACICHBI  CIEIYIOUIME  COCTaBIAIONIME: OCO3HAHUE
OOYYarOIIMMHUCST  POCCHUUCKOW TPaXTAHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTA M CaMOOIPECICHUI0; HAJTUYue MOTHBALUM K
OOy4eHHMIO; TOTOBHOCTb M CIOCOOHOCTh OOYYaIOMIMXCA PYKOBOACTBOBATHCS
OPUHATBIME B OOIIECTBE TNpaBWIaMH ¥ HOpPMaMu TIOBEACHHS; HAJIU4YUE
MIPABOCO3HAHUS, IKOJIOTUUECKON KYJIbTYPhI; CIOCOOHOCTh CTaBUTH 1IENIW U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE  pe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpakaroT
chOpPMHPOBAHHOCTh ONBITA IO3HABATEIBHOM M TMPAKTUYECKON ACSATEIHHOCTU
O0Oy4JaronIuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON JESTEIHHOCTH.

JInyHOCTHBIE  pe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpakaroT
c(hOpMUPOBAHHOCTh OMbBITA IIO3HABATEIBHOW M NPAKTUUECKON JEATECIIbHOCTU
oOy4Jaromnmxcss B Ipollecce peanu3anud o0pa3oBaTeNbHON NEATEbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUSI OOYYaIOIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00sS3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUSI O COLUMAIbHBIX HOpPMax MW TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NIEATEIHBHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUH YUEOHBIX W MO3HABATENIbHBIX 3a7a4, BHITOJHECHUU XUMUUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh ¥ TPUHUMATh MOTHBBI, HaMEpPEHUSs, JIOTUKYy U
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YYEOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K HWCTOPUYECKOMY M HAy4YHOMY HACJEAUI0
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOPYECTBA B 00JIACTM TEOPUM U MPAKTUUECKOTO
NPUIOKEHUS XHMHUHU, OCO3HAHUS TOrO, YTO JIaHHbIE HAyKH €CThb pe3yJbTaT
JUTUTEIbHBIX ~ HAOMIOJACHUN,  KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  TOHCKOB,
MOCTOSTHHOT'O TPYy/1a YUEHBIX U IPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHH U MOCIETYIOIIEM aHAIN3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:



HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0 TTOBEJCHNUS;

CIIOCOOHOCTH OIIEHWBATh CUTYAIluH, CBSA3aHHBIC C XUMHUYCCKUMU SIBICHUSMU, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOpPaIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE MOBEJECHHUE M IOCTYIKH CBOHUX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIIEICTBUI
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

NOHUMAaHUsl IEHHOCTEH 370pOBOrO U  Oe3omacHOro oOpa3a  KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3MyYeckoMy U
MICUXUYECKOMY 3710POBBIO;

coOoicHUsT TpaBui Oe30macHOro oOpalleHuss ¢ BellecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl [IEHHOCTHM TMPaBWJI HWHJIWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TOCIEICTBUN W HEMPUATUS BPEAHBIX MPUBBIYEK (YHMOTPEOJICHHS
QJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTH B y4e0HO-UCCIIEeI0BATENbCKON
JEATEeIIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKOU U IPYTUX BUJIAX JEATECIbHOCTH,

YCTAHOBKHM Ha aKTUBHOE y4acTHE B PEIICHWU MPAKTUUECKUX 3a7a4 COIMaIbHON
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YYECHHIO MPOQPECCU pazIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUI IO XUMHH;

YBaKEHHUS K TPYAY, JIOJISIM TPyJa U pe3ybTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K  OCO3HAaHHOMY BBIOOPY  HMHIMBUAYaJbHOW  TPacKTOPUU
oOpazoBanus, Oynyiei npodeccuu U peann3anuu COOCTBEHHBIX )KU3HEHHBIX MJIAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XWUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIECO00PA3HOT0 OTHONIIEHUS K TIPUPOJIE€ KaK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HHU HA 3€MIIE;

MOHUMAHUSI TJI00ATBHOTO XapakTepa OJKOJOTUYECKUX MPOoOIeM, BIUSHUS
PKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE TIPUPOITHON U COIMAIBHOM CPEIbI;

OCO3HAHUSI HEOOXOAMMOCTH MCIOJIb30BAHMS TOCTHKCHUN XUMHUU IS PELICHUS
BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIL30BAHUS;

AKTUBHOTO HEMPUATUSA JCUCTBUM, IPUHOCIIIUX BPEI OKPYKAIOIIEH TPUPOIHON
cpene, yMEHHs TPOTHO3UPOBATh HEOJATONMPHUSATHBIE JKOJOTHUYECKHE TOCISIACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HaJu4yusl Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, HKOJOTHUYECKON KYJIbTYpHI,
OMbITA JIEATEIIBHOCTH SKOJIOTUYECKON HAIMPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS



UMU B NIO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLMAJIIBHOIN MPAKTHUKE, CIIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTUBOCTOSITh UJEOJIOTUU XeMOpoOuu;

7) UEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH
U OOIIECTBEHHO! NPAKTUKH;

NOHUMaHUs cHequpUKd XUMUM KaK HAayKH, OCO3HaHusi €€ poiu B
(GbOopMUPOBAaHUN PAIMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3AaHUU IIEJIOCTHOTO
NPEACTABICHHUS] 00 OKPYXAIOIEM MHUpPE KaK O €IMHCTBE NPHUPOABI M YEJIOBEKA, B
NO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEW U pEIIeHUH MpoOJeM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI;

yOexXAEHHOCTH B 0COO0N 3HAUMMOCTH XUMHH i1 COBPEMEHHOM ITUBUIIM3AIIIH:
B €€ I'yMaHUCTUYECKOM HANpaBICHHOCTHU M BA)XHOW POJU B CO3JaHUM HOBOM 0a3bl
MaTepUaIbHON KYJIbTYpHhl, B PEIICHUH TJI00aIbHBIX MPOOJIEM YCTONUNBOIO pa3BUTHSA
YeJIOBEUECTBA — CBIPBEBOM, OHEPreTUYECKOM, IMHINEBOM H  3KOJIOTMYECKOU
0€3011acCHOCTH, B Pa3BUTHM MEIULMHBI, 00ECIIEYEHUH YCIOBUM YCIEIIHOTO TpyJa U
HKOJIOTUYECKU KOM(DOPTHOM KU3HH KAXKIO0T0 YIeHA 00IIECTBa;

€CTECTBEHHO-HAYYHOM  TIpaMOTHOCTH: TOHUMAaHUS  CYIIHOCTH  METOJIOB
NO3HAHMs, HCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh
NOJlydyaeMble 3HaHMS JUIS aHaM3a U OOBSCHEHUS SIBJICHUM OKPYXKAIOLIETO MHUpa U
IPOUCXOMSIINX B HEM M3MEHEHHI, yMEHUS J1eJ1aTh OOOCHOBAHHbBIE 3aKIIIOUYEHHS Ha
OCHOBE Hay4HbIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LEJIbI0 MOJYyYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH ~ CaMOCTOSITENIbHO ~ MCHOJb30BaTh XHUMHUYECKUE 3HAHUS JJIs
peleHus: npo6JyieM B peasIbHBIX )KU3HEHHBIX CUTYalINAX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

FOTOBHOCTM M CHOCOOHOCTM K  HENpepbIBHOMY  OOpa3OBaHHMIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHMM 1O XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyAa B pasiMyHBIX cdepax MNpodhecCuoHAIbHON
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yibTaThl OCBOEHUS MPOrpaMMBbl [0 XMMHUU Ha YPOBHE
CpelHero o01Iero oopa3oBaHus BKIIOYAIOT:

3HAYMMBbIE ISt dbopmupoBaHUs MHPOBO33PEHUS oOy4Jaronmxcs
MEXIUCIUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAYyYHbIE MOHSITHS, OTPaKAIOIINE
[EJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa H CHenuPUKy METOJO0B MO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHUs, SIBJICHHE,
IPOLECC, CUCTEMA, HAy4YHbIM (DAaKT, MPHUHILIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);



YHHUBEpCaJbHbIE YyueOHbIE IEHCTBUs (II0O3HABATEIbHBIE, KOMMYHUKATHBHBIE,
perynaTuBHbIE), obecneunBaronme GopmMupoBaHue (PyHKIHOHAIBHON TPaMOTHOCTU
U COLMATbHON KOMIETEHIIUU 00yUYaroIuXcs;

CHOCOOHOCTh OOYYarOIIMXCSl UCIOJIb30BAaTh OCBOCHHBIE MEXIUCLMILIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUA W  YHMBEpPCaJbHblE  Y4YeOHbIE  JECHCTBUS B
ITIO3HABATEJIbHON U COLMAIIBHON MPAKTHUKE.

MeTtanpeaMeTHble  pe3yibTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIBHBIMU
y4eOHBIMU MTO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JCHCTBUSIMHU.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

1) 6a30BbIe JIOrHYeCKHUE AeHCTBUA:

CaMOCTOATENbHO  (opMyJIHpoOBaTH M aKTyallM3WpoOBaTh  MIpoOiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh €U JEATCIbHOCTH, 3ajaBas IlapaMeTpbl W KPUTEPUH HUX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IEISIMU;

UCIIOJB30BaTh IPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICTISITh XapaKTEpHbIE NPH3HAKW TOHITUH M YCTaHABIWBATh WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS JUIsi OOBSACHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BBEIOMPATHh OCHOBAHUS U KPUTEPUHU TS KJIACCU(DUKAITUN BEIIECTB U XUMHYCCKUX
peaKkuui;

yCTaHABIMBATh  TMPUYUHHO-CICJCTBEHHBIE  CBSI3U  MEXIYy  HM3y4aeMbIMH
SIBIICHUSIMH,

CTPOUTH JIOTHYECKUE pacCyXaeHus (MHIYKTUBHBIC, JEAyKTUBHBIC, II0
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B PacCMaTpUBAEMBIX
SBIICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKITFOUCHUS,

MPUMEHSTh B TMPOIECCE MO3HAHUS HCIOIb3YEMbIE B XUMHUU CHUMBOJUYECKUE
(3HAKOBBIC) MOJIENIH, MPEOOPA30OBLIBATH MOJICIbHBIC MPEACTABICHUS — XUMHUYCCKUMA
3HaK (CMMBOJ) 2JIEMEHTa, XUMUUYecKasi popMmyJsia, ypaBHCHHE XUMUYECKON peakinuu —
IpU PEIICHUH YYCOHBIX ITO3HABATEIBHBIX W MPAKTHYECKHX 3adad, MPUMCHSTH
Ha3BaHHBIC MOJICIbHBIC IPEJACTABICHHS IS BBISBICHUS XapaKTEPHBIX INMPHU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJICTh OCHOBAaMU METOJIOB HAy4YHOTO IIO3HAHHUS BEIIECTB W XUMHYECKUX
peaxKLuii;

dbopMyIMpOBaTh IEJIH U 3a/1a4U UCCIEAOBAHUS, UCIIOJIH30BAThH MTOCTABICHHBIC U
CaMOCTOATENFHO C(HOPMYIUPOBAHHBIC BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI Il  (pOPMHUPOBAHUSA THUIOTE3bl MO TMPOBEPKE IMPABHIHHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BIAJCTh HABBIKAMU CAMOCTOSITEIBHOTO IIJIAHUPOBAHUS W TPOBEICHUS
YYCHHYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUS HAOJIONATh 33 XOIOM



npoliecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €ro pe3ysbTar, (POopMyIHpOBATH
000OIIEHNs] U BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YJIbTATOB HMCCIEIOBaHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJEIaHHOMN padboTe;

npuoOpeTaTh  OMNBIT  YYCHUYECKOM  HUCCIIEeNOBATENbCKOW M IPOEKTHOM
NEeSATEIbHOCTH, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY
METOJIOB pEUICHUs MPaKTUYECKHX 3a/ad, NPUMEHEHUIO pPa3JIMYHbIX METO/I0B
MO3HAHUS.

3) padora ¢ undgopmanueii:

OPUEHTUPOBAThCS B  PA3JIMYHBIX HMCTOYHUKAX UHGOpMaMu  (HAy4YHO-
NOMyJIsipHAas TUTEPATypa XUMHUUECKOTO COJIEP>KaHMsI, CIIPABOYHBIE TOCOOUS, pECYPChI
WutepHera), aHanmu3upoBaTh HHPOPMAIMIO  PAa3IMYHBIX BHUIOB U  (opMm
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(dbopMynupoBaTh 3ampochl U NPUMEHATH Pa3IMYHbIE METOAbI IpPHU TOUCKE U
orbope uHpoOpMalUU, HEOOXOAMMOM JJii  BBINOJHEHUS Y4YEOHBIX  3a4ay
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HKCIHOJb30BaHUA HMH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (pOpMY IpesicTaBiIeHUs HH(popManuu
(cxembl, rpaduKH, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

MCITI0JIb30BaTh HAYUYHBIN SI3bIK B KAUECTBE CPEJCTBA MPHU padOTe C XUMUYECKOH
uH(popManuen: NPUMEHITh MEXKIpeAMETHbIe ((U3NYECKHEe M MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKATHBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI [0 CYHIECTBY 00CYK/1aeMOW TEMBI B XOJI€ AUATIOTa U/ WK
JIMCKYCCHUH, BBICKA3bIBaTh HIeH, (HOPMYITUPOBATH CBOM MPEIIOKEHUS OTHOCUTEIHLHO
BBITIOJTHEHUS MPEJITI0KEHHOM 3a/1auu;

BBICTYIIaTh C MPE3EHTALMEH pPe3yJIbTaTOB I[O3HABATEIILHON JEATEIBHOCTH,
IIOJIyYEHHBIX CaMOCTOSATEIBHO WM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUU
XUMHUYECKOTO JKCIEpUMEHTa, MPAaKTHYECKOH paboThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, peaju3aluu yueOHOro nNpoeKTa, U (popMyIrupoBaTh BBIBOJIBI 110
pe3ysibTaraM NPOBEAEHHBIX HCCIEAOBAHUN NYTEM COIJIACOBAHUS IO3ULIHUM B XOJI€
o0cyxeHrst 1 0OMEeHa MHEHUSMHU.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:



CaMOCTOATENIBHO IUIAHUPOBaTh M OCYLIECTBIATH CBOK II03HABATEIBHYIO
NEATENIBHOCTh, ONpenesass €€ LelMd W 3a4a4d, KOHTPOJIMPOBATH M 10 MEpE
HEOOXOJMMOCTH  KOPPEKTHUPOBATh MpEAJaraéMblii  aNrOpUTM JACUCTBUNA  NpuU
BBINIOJJTHEHMM y4E€OHBIX M HCCIENOBAaTENbCKUX 3a/lady, BbIOMpaTh Hauboiee
3(p(EeKTUBHBI CIIOCOO HUX pELIEHUS € Y4YETOM MOIY4YEHHMs] HOBBIX 3HAHHUUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYUIIECTBJISITh CAMOKOHTPOJIb JCSTENIbHOCTH HAa OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATHBI

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS MPOTPAMMBI MO XMMHUHU HA YTIIyOJIEHHOM
YpOBHE Ha ypOBHE CpeIHEro ooiiero oOpa3oBaHMs BKIIOYAIOT crieluduueckue s
y4eOHOro mpenMera «XuMus» Hay4dHbIe 3HAHHUS, YMEHUS U CHOCOOBI JEHCTBUN TIO
OCBOCHHUIO, MHTEPIpPETALMA M TMPEOOpPa30BAHUIO 3HAHWU, BUIBI ACATEILHOCTU IO
MOJYYEHUI0 HOBOTO 3HAHUS W TMPUMEHEHHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX
CUTyallsX, a TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYAIUsX, CBS3aHHBIX C XuMHeEl. B
MPOrpaMMe MO XUMHH MPEAMETHBIE PE3YJIbTaThl PE/ICTABICHBI 110 TOAM U3YUYEHUS.

10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUA Kypca «OpraHuyecKas XuMUsh» OTpa)aroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUN: O MECTe M 3HAYCHUM OPTraHUYECKOM
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJii B OOECIEYEeHUM YCTOWUYMBOTO
Pa3BUTHS YEJIOBEYECTBA B PELICHUM MPOOJIEM 3KOJIOTHYECKOW, IHEPTETHUUECKON M
MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3/IaHUU HOBBIX MAaTEpPHUAJIOB,
HOBBIX UICTOYHUKOB SHEPIHH, B 00€CIICUCHUN PAllMOHAIHHOTO TIPUPOAOIIOIH30BAHNS,
B (opMHpOBaHMU MHUPOBO33PEHUST U OOIIEH KyJbTYypbl YEJIOBEKa, a TaKXKe
AKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHON Cpee;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUH,  KOTOopas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHITUS — XUMUYECKUM 3JIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAs
obojoyka aroma, S-, P-, O-aTomMHble OpOWTAM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI ~aToMma, TUOpUAM3alMs aTOMHBIX OpOuTajed, HOH, MOJIEKYyJa,
BAJICHTHOCTh, JJIEKTPOOTPUIIATEIHLHOCTh, CTENEHb OKHUCJICHUS, XMUMHUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKeneT, (yHKIIMOHATbHAS
rpynmna, paaudkai, CTpYKTypHble ¢dopmyisl  (pa3BEpHYTHIE, COKpaIEHHBIC,
CKEJICTHbIC), HW30MEpUsl CTPYKTYpHass M MPOCTPAHCTBEHHas (reoMeTpuvecKas,
ONTHYECKasl), U30MEPHI, TOMOJIOTUUECKUN PsiJI, TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPO-
U a30TCoJIepKallie OPraHUYECKUE COCAMHEHHUS, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BE€HO, BLICOKOMOJICKYJISIPHBIE COECIMHEHHUSI; TEOPUH, 3aKOHBI (MIEPUOIUYECKUIN 3aKOH
J. . MenneneeBa, Teopusi CTpOoeHUsI opraHmyeckux BemectB A. M. Bbytieposa,
3aKOH COXPAaHEHHSI MAcChl BEUIECTB, 3aKOH COXPAHEHMS U TIPEBPALLIEHUS SHEPTUH TPU
XUMUYECKUX  pEaKIMSIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUNA S3BIK  XHUMHH,



MHUPOBO33PEHYECKHE 3HAHUS, JIeKallu€ B OCHOBE MOHUMAHUS TMPUYUHHOCTH H
CUCTEMHOCTH XWMHYECKHUX SIBJICHHI; MPEICTABICHUS O MEXaHW3MaX XUMHYECKHX
peaKkiuii, TPMOJTMHAMUIECCKUX M KHHETHYECKHX 3aKOHOMEPHOCTSAX WX MPOTEKAHWUS,
O B3aMMHOM BJIMSIHUM aTOMOB M TPYNI aTOMOB B MoJIeKyJaxX (MHAYKTHUBHBIN U
Me3oMepHbI dddekTrl, opueHTtanTel | u Il pona); dakronornueckue cBeaeHUsS O
CBOMCTBAaX, COCTaBe, MOJYYECHUHM U O€30MaCHOM MCMOJIb30BAaHUU BAKHEHIINX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATEIHHOCTH HYEIOBEKa, OOIIMX
HAyYHBIX TPUHINANAX XHUMHYECKOTO TIPOM3BOJCTBA (HAa MpPHUMEPE IMPOU3BOJICTBA
MeTaHoJIa, IepepaboTku HeTH);

chOpPMHUPOBAHHOCTh, YMEHUM: BBISBIATH XapaKTEpHbIE MPU3HAKU TOHSATHUH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOIIWE IOHSATHS IIPH
ONMCAHNU COCTaBa, CTPOCHHUS U CBOMCTB OPTAHUYECKUX COEIUHEHHN;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTABJICHHS MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (POPMYINI OpraHUYECKHUX
BEIIICCTB;

COCTABJISITh YPAaBHCHHUS XUMHUYCCKUX PEAKIUA M PACKPBIBATh WX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHBIX peakiuii IOCPEJICTBOM COCTaBJICHHUSI
AJIIEKTPOHHOTO OajlaHca »dTUX peaklMii, peakuid HOHHOTO oOMeHa MyTEéM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

W3TOTABIMBATH MOJIETN MOJIEKYJI OPTaHUYECKUX BEIIECTB JJISl MILTIOCTPAIH MX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMHPOBAHHOCTh YMEHUM: YCTAaHABIMBATh NPHUHAMICKHOCTh H3YUCHHBIX
OPraHMYECKUX BEIIECTB IO MX COCTaBy M CTPOCHUIO K OMNPEAeIEHHOMY
KJIacCy/Tpynme COCOWHEHHWH, [aBaTh WM Ha3BaHHS 10 CHCTEMaTHYECKON
Homenkiatype (IUPAC) u mpuBOAWTH TpPUBHAIBHBIE HAa3BaHUS IS OTACITHHBIX
MPEAICTaBUTENICH OpPraHWYECKUX BEIIECTB (ITUJICH, allEeTUIICH, TOJYOJI, TIUIEPHH,
ATWICHIJINKOIb, (eHon, GopMalbIerua, aleTalbAeTu]], aleToH, MypaBbUHAs
KHCIIOTa, YKCYCHasi KHUCIIOTa, CTEApUHOBAs, OJEHMHOBAs, MAJbMUTUHOBASI KHUCIIOTHI,
TJIMIUH, aJaHWH, MajbTo3a, (PYKTO3a, aHWIMH, IWBUHUJ, W3OMPEH, XJOPOIIPEH,
CTUPOJ U JIpyTHUE);

chOPMHPOBAHHOCTh yYMEHHUSI OMNPENEIATh BHUJI XUMHUYECKONW CBS3U B
OPTaHUYECKUX COCAMHEHUSX (KOBAJIGHTHAs W WOHHAs CBS3b, O- U T-CBS3b,
BOJIOPOJTHAS CBSI3B);

COPMHPOBAHHOCT, YMEHHUS TPHUMCHATh IIOJOKEHUS TCOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytiepoBa s 00BsSICHEHUS] 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3UICCKUE
U XHMHYECKHE CBOMCTBA THUNUYHBIX TIPEICTABUTENICH pPA3JIMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: AJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJKAJIUEHOB, aJIKUHOB,
apoOMaTHYECKUX YIJIEBOJOPOJIOB, CIIMPTOB, ajbJAETHUAOB, KETOHOB, KapOOHOBBIX



KHUCJIOT, MPOCTBIX M CIOXHBIX 3(UPOB, >XKUPOB, HUTPOCOCIAUHEHUA U aMHHOB,
aMUHOKHUCIIOT, OEJIKOB, YIJI€BOIOB (MOHO-, TU- U TIOJUCAXaPUJIOB), WJUTFOCTPUPOBATH
TEHETUYECKYIO CBS3b MEXKIYy HUMHU YPaBHCHHUSMH COOTBETCTBYIOIIMX XHMHYECKUX
peaKIMii ¢ UCTONB30BaHUEM CTPYKTYPHBIX (POpMYIT;

chOpPMHPOBAHHOCTh YMEHHUS MOATBEPKAAaTh HA KOHKPETHBIX MpHUMEpax
XapaKTep 3aBUCUMOCTH PEAKITMOHHOW CIIOCOOHOCTH OPTaHMYECKUX COCAMHEHUH OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSI3U (G- M T-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB H
TPYIIT aTOMOB B MOJIEKYJIax;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh HMCTOYHUKU YTIEBOJAOPOJIHOTO
ChIpbs (HE(Th, IPUPOJIHBIN Ta3, YTrojhb), CIIOCOOBI €ro MepepadboTKH U MPAKTUIECKOE
MIPUMEHEHUE TIPOYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOM 3HAHUM O ECTECTBEHHO-HAYYHBIX
METO/IaX TO3HaHUS — HAOIOJIEHUH, U3MEPEHUH, MOJCIUPOBAHUU, IKCIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUSI MPUMEHSATH OCHOBHBIE ONEPAIMU MBICITUTEIHHON
NEATeIbHOCTH — aHaJu3 U CHUHTE3, CpaBHEHHE, 000O0IleHHE, CUCTEMATHU3allUIo,
BBISIBJICHUE TIPUYMHHO-CJICACTBEHHBIX CBS3€H — JJIT M3YUYCHUS CBOWCTB BEIIECTB H
XUMHUYECKUX PEaKITii;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBJISATh B3aHMMOCBSI3b XUMUYECKUX 3HAHUN C
MOHATUSAMU W TPEACTABICHUSMHU JPYTUX ECTECTBEHHO-HAYYHBIX IMPEAMETOB IS
O0onee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MAaTEepPHAIIBHOTO €IWHCTBA MHpA,
WCITOJI30BaTh CUCTEMHBIC 3HAHHS IO OPraHUYECKOW XUMHUU I OOBSICHCHHS H
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO MIPUPOY;

c(hOpPMHPOBAHHOCTh YMEHUH: MPOBOJUTH PACUYETHI MO XUMUUYECKUM (opMyam
U ypaBHCHUSAM XHUMHYECKHUX PEAKIMH C HCIOJb30BaHUEM (U3UYECCKUX BEITHYNH
(mMacca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKON (HOpMYIIbI
BEII[ECTBA IO HW3BECTHBIM MAaCCOBBIM JIOJISIM XHUMHYECKHX DJIEMEHTOB, MPOIYyKTaM
CropaHusi, IIOTHOCTH ra3000pa3HBIX BEIIECTB,;

c(hOpPMHPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, aHAJTU3UPOBATh U OIICHUBATH C
MO3UIINH SKOJIOTHYECKON OC30IaCHOCTH IMOCCACTBUS OBITOBOM M TIPOW3BOICTBCHHON
NESATETLHOCTH 4YEJIOBEKa, CBS3aHHOW C TepepadOTKOM BEIIECTB, HCIOIL30BAThH
MOJIYYCHHBIC 3HAHUS JJIi MPUHATAS TPAMOTHBIX PEIICHU MpOoOJeM B CUTYaIHsIX,
CBSI3aHHBIX C XUMMEM;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITCIBHO IUIAHHUPOBATH M TIPOBOIUTH
XUMUYCCKUNA OJKCIEPUMEHT (TIOJydeHHEe | HW3YYCHHUE CBOWCTB OPraHMYECKHUX
BCIIIECTB, KAYECTBEHHBIC PEAKIUHU YTICBOJAOPOJIOB PA3IUYHBIX KJIACCOB U
KHCIIOPOJICOJICPKAIUX OPTaHUYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTAIBHBIX
3aJa4 1O PACMO3HABAHHWIO OPTraHWYECKUX BEIIEeCTB) C COONIOJCHHUEM MpaBUII
0e3omacHoro oOOpallleHHs ¢ BellecTBaMU M Ja0OpaTOPHBIM  00OPYIOBaHUEM,



dbopMyaMpoBaTh 1EJb UCCIENOBAHUS, TMPEJICTABIATh B pa3IU4yHOA  (opme
pEe3yAbTaThl SKCHEPUMEHTA, AaHAJIU3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;
c(OpMUPOBAHHOCTH YMEHUI:

COOJIIOJIaTh MpaBUjia AKOJOTHYECKU 11eJIeCO00pPa3HOro IMOBEACHUS B OBITY U
TPYIOBOW JAEATEIBHOCTA B LEJNSX COXPAHEHHUS CBOETO 30POBbS, OKPYKAOIICH
MPUPOJIHON CPEJIbl U IOCTUXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHUYECKOTO [JICUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI rokasarens [1J1K;

aHAJIM3UPOBaTh 11€JI€CO00PA3HOCTh TMPUMEHEHUSI OPraHMYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

cOPMHPOBAHHOCTh YMEHUH: OCYIIECTBIATH IICJICHANPABICHHBIN TOWCK
XUMHUYECKON MH(OpPMAIMU B Pa3IMYHBIX HUCTOYHHMKAX (HaydyHas M y4eOHO-HaydHas
JUTEpaTypa, cpeiacTBa MaccoBod mMHpopmaiuu, UHTEpHET U ApyTrue), KpUTUUYECKU
aHAIM3UPOBATh XMMUYECKYI0 MH(pOpMAIIHIO, TiepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHHM C IMOCTaBICHHOMN Y4eOHOMU 3a/1aueH.

11 KJIACC

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS Kypca «OO0I1asi 1 HeoOpraHuuecKass XuMUsD)
OTPAXKAIOT:

chOpPMHPOBAHHOCTh TPEJACTABICHUNM: O MaTEePUAIbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SIBICHUM MIPUPOJIbI, O MECTE U 3HAYCHUU XUMUHU
B CUCTEME €CTECTBEHHBIX HAayK U €€ POJIM B 00ECIEUCHUN YCTOMYUBOrO pa3BUTHSI, B
pelIeHrny MpooJieM SKOJOTHUUECKON, YHEPreTUUYECKON M MUIIEBOM OE€30MacHOCTH, B
Pa3BUTUU MEIULIUHBI, CO3JaHUN HOBBIX MAaT€pUAJIOB, HOBbIX UCTOYHUKOB SHEPIUH, B
oOecCleyeHnn  palMOHAJIBLHOTO  MPUPOJIONOJIb30BaHUS, B (POPMUPOBAHUU
MUPOBO33pEHU U OOIIeHd KyJbTyphl UEJOBEKa, a TakKe HDKOJOTHYECKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeIe;

BJIAZICHUE CUCTEMOM  XUMHUYECKHX  3HAHWH, KOTOpass  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MOHITUS — XUMUYECKUAN PJIEMEHT, aTOM, SIAPO aTOMa, U30TOIbI,
9JIEKTPOHHAss 0000YKa aroma, S-, P-, O-aToMHBIE OpOWTAM, OCHOBHOC H
BO30Y)X/IEHHOE COCTOSIHMSI aroMa, THOpuAu3alus AaTOMHBIX opOuTaned, HOH,
MOJIEKYJIa,  BAJEHTHOCTb,  3JICKTPOOTPHUIATEIBHOCTh,  CTENEHb  OKUCIICHUS,
XUMHUYECKass CBsI3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJHAs),
KpUCTAJUTMYECKas pEmIETKa, XUMUYECKas peakiusi, pacTBOP, DJIECKTPOJIUTHI,
HEDJIEKTPOJIUTHI,  DJCKTPOJIUTHYECKAsT  JAUCCOIMAIIUSI, CTENeHb JUCCOIMAIINH,
BOJIOPOJIHBIN  TMOKa3aTelib, OKHUCIUTEIh, BOCCTAHOBUTEIb, TEIJIOBOM 3A(dekT
XUMHUUYECKON peakIuu, CKOPOCTh XMMHMUYECKON peakiuh, XMMHUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHUS JIEKTPOIUTUUECKON AUCCOIMAIIMU, TIEPUOJUIECKHI 3aKOH
JA.WN. MeHneneeBa, 3aKOH COXpPAHEHHsSI MACChl BEUIECTB, 3aKOH COXPAHCHUS U
MpEeBpaIlEHUs] PHEPTUM TP XUMUUYECKUX PEAKIMAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JIEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK
XUMHUH, MUPOBO33PEHUECKHE 3HAHUSI, JISKAIINE B OCHOBE MOHMMAaHUSA NPUUYUHHOCTH



U CHUCTEMHOCTH XMMUYECKHX SIBJICHUI; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUU
BEI[ECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM ¥ HAIMOJICKYJSIPHOM YPOBHSX;
MPEACTABICHUSI O MEXaHM3MaxX XUMUYECKHX pEaKIui, TEePMOAMHAMUYECCKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX MX TMPOTEKaHUs, O XUMHYECKOM PaBHOBECHH,
pacTBOpax W JAMCHIEPCHBIX cHUCTeMax; (DaKTOJOTUYECKHE CBEICHHUSI O CBOMCTBax,
cocTaBe, IMOJIyUeHUH W 0€30MacHOM HCIIOJIb30BAaHMM Ba)KHEWIINX HEOPTraHUYECKHX
BEUIECTB B OBITY W MPAKTHUYECKOW JESITENbHOCTH YeJIOBEKa, OOLIMX HayYHBIX
MPUHITUTIAX XUMHUYECKOTO MTPOU3BOICTBA;

c(OpPMHUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEpHbIE MPU3HAKU TOHSATHUH,
yCTaHaBJIMBAaTh MX B3aUMOCBSI3b, HCIOJIB30BATh COOTBETCTBYIOIIUE IOHSATUSA MPH
OTMCAHUH HEOPTAHNYECKUX BEIIECTB U UX MPEBPAIICHU;

c(OpMUPOBAHHOCTh YMEHHUS HCIOIB30BAaTh XHMHYECKYI0 CHMBOIUKY IS
coctaBieHuss  GOpMysl  BEHIECTB W YpaBHEHUW  XUMUYECKUX  PEaKIUi,
cuctematudeckyto HoMeHkinarypy (IUPAC) u TpuBmanbHble HAa3BaHUS OTIEIbHBIX
BEIIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OMpPENESTh BAJCHTHOCTh M CTENEHb OKHCIICHUS
XUMUYECKAX DJIEMEHTOB B COCIMHCHHSIX, BUJ XUMHUYECKON CBsI3M (KOBAJCHTHAs,
WOHHAsi, MeETa/UIMYecKasl, BOJOPOJHAs), THUI  KPUCTAUIMUYECKOW  pemETKU
KOHKPETHOI'O BELIECTBA;

c(OpMUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIIECTB OT BU/IA
XUMHUYECKON CBSI3M M THUIA KPUCTALIMYECKON PEImETKH, OOMEHHBIM U JTOHOPHO-
aKIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOW CBS3H;

c(hOpMHUPOBAHHOCTh YMEHUH: KIacCHU(PHUIIMPOBATh: HEOPraHWUYECKHUE BEIIECTBA
M0 MX COCTaBYy, XUMUYECKHE PEAKIIUU TI0 PA3IMYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyromux BEIIeCTB, TEIUIOBOMY J(G(EKTy peakiuu, H3MEHEHHIO CTerleHen
OKHCIIEHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiu3aropa W JApyTue);
CaMOCTOSATENILHO BHIOMPATh OCHOBAHUS U KPUTEPUU JJISl KITaCCU(PUKAIIMKI U3Y4aeMBbIX
BEIIECTB U XUMUYECKUX PEAKIIHiA;

chOpMHPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI TIEproaudecKkoro 3akona . U.
MenneneeBa u JEMOHCTPUPOBATH €T0 CHCTEMATHU3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKITNH;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTePU30BaTh FIEKTPOHHOE CTPOCHHE aTOMOB
U MOHOB XMMMYECKHX DJIEMEHTOB INepBOro—ueTBéproro nepuoaos Ilepumomuueckoit
cuctembl J[.M. MennaeneeBa, HCHOIB3ysl TOHATUA «IHEPTETHUECKUE YPOBHUY,
«IHEPreTUYCCKHE TMOAYPOBHM», «S-, P-, O-aTOMHBIE OpOWMTANIN», «OCHOBHOE U
BO30YXKIEHHOE DHEPreTUYECKUE COCTOSIHUS aToMay; OOBSACHATH 3aKOHOMEPHOCTHU
W3MEHEHHUSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M WX COCIWHEHUW IO TepHojaM u
rpynnaMm Ilepuonnueckon cucremsl [[. 1. MennaeneeBa, BaJIEHTHbIE BO3MOKHOCTH
aTOMOB DJIEMEHTOB Ha OCHOBE CTPOCHHSI X JIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh ~ YMEHMM:  XapakTepus3oBaTh  (ONUCHIBaTH)  OOIIHE
XMMHYECKHE CBOMCTBA BEIIECTB PA3IMYHbBIX KJIACCOB, OATBEPKIATh CYIIECTBOBAHHE



TEHETUYECKOM CBSI3U MEXAY HEOPTaHMYECKMMU BEILECTBAMHU C IIOMOIIBIO YPAaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh ~ YMEHHS  pPACKpbIBaTh  CYIIHOCTh:  OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIMA IOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOrO OasaHca
TUX PpEaKLUMW; PEaKIUl HMOHHOrO OOMEHa MyTEM COCTABJIEHUS MX MOJHBIX U
COKpAILIEHHBIX VOHHBIX YPaBHEHH; peakun TUAPOJIN3A; peakuun
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);

C(OPMUPOBAHHOCTh ~YMEHHUS  OOBSCHATH 3aKOHOMEPHOCTH  IMPOTEKAHUS
XUMHUYECKUX PEAKIUNA C YYETOM HUX DHEPreTUYECKUX XapaAKTEPHUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTM XMMHYECKOM pEeakIMu B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaKkKe XapaKTep CMELICHUS XUMHUYECKOTO PABHOBECHS MOJ BIUSHHUEM
BHeWHUX Bo3aeicTBuid (mpunuun Jle [larense);

c()OPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUYECKUE PEAKIUH, JIEHKAIINE
B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOM KUCIIOTHI, aMMHUaKa, O0IINE HAYUHbIE
OPUHLMIBL ~ XMMHYECKHX  IPOM3BOJACTB;  LIEJIECOOOpPAa3HOCTh  MPUMEHEHUs
HEOPTraHWYECKUX BEUIECTB B MPOMBIINUIEHHOCTH M B OBITY C TOYKM 3pEHUs
COOTHOILECHHSI PUCK-TIONb3A;

C()OPMUPOBAHHOCTh BJIAJICHUS] CUCTEMOM 3HAHUH O METoJaX Hay4YHOIOo
NO3HAHUsS SIBJICHUH MNpPUPOJAbl — HAONIOAEHHE, HU3MEpPEHHE, MOJEIMPOBaHUE,
HKCIIEPUMEHT (PEaJIbHbI M MBICJIEHHBIN), UCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHATh 3TU 3HAHMS MPU IKCIEPUMEHTAIIBHOM MCCIENOBAHUH BEIIECTB U
JUTsl OOBSICHEHUS] XUMUYECKHX SIBJIEHUH, UMEIOIIMX MECTO B MPUPOJIE, MPAKTUUECKOM
JEATEIIbHOCTH YEJIOBEKA U B IIOBCETHEBHOM KU3HY;

C()OPMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUH C
MOHATHSIMU W TPEACTABICHUSMHM APYTMX E€CTECTBEHHO-HAYYHBIX IPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAaHUS MAaTePUAIbLHOTO €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHMSI MPOBOJUTH PACUEThI: C UCIOJB30BAHUEM MOHATUN
«MaccoBas J0Ji1 BELIECTBA B PaCTBOPE» M «MOJIAPHAsl KOHLIEHTPALMA»; MACChl
BellecTBa WM 00ObEMa raza Mo M3BECTHOMY KOJMYECTBY BEILECTBA, Macce WIU
00BEMY OJTHOTO U3 YHYACTBYIOIIMX B PEAKIIMH BEIIECTB; TEMIOBOTO A (deKTa peakuuu;
3HAQYEHUSI BOJOPOJHOIO IOKA3aTENsl PAaCTBOPOB KHUCIOT M IIEJIOYEH C HU3BECTHOMN
CTENEHbIO JHCCOLMALNK; Macchl (00BbEMa, KOJIMYECTBa BEIECTBA) MPOAYKTa
pEeaKIuu, €CIM OJHO U3 MCXOJIHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPEACIEHHOU
MacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA WJIU JAHO B M30BITKE (MMEET MPUMECH);
JI0JIA BBIXOJIa IPOJYKTA PeaKnu; 00bEMHBIX OTHOIIIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIBHO IUIAHUPOBATH M TPOBOIUTH
XUMHUYECKHUN 3KCIIEpUMEHT (MPOBEACHNUE peakluii HOHHOTO OOMeHa, MOATBEPKACHHE
Ka4EeCTBEHHOI'0 COCTaBA HEOPTaHUYECKUX BELIECTB, ONPENEICHUE CPEAbl PACTBOPOB
BEILECTB C MOMOIIBI0O MHAMKATOPOB, W3YUYEHUE BIIMUSHMS Pa3IUYHbIX (PaKTOPOB Ha
CKOPOCTh XMMHYECKOM DPEAKLMHU, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad II0 TeMaMm
«Metamney u «Hemeramnb») ¢ coOm0eHIEM MpaBUil OE30MaCHOTO OOpaIeHHs ¢



BellleCTBAMU W JIabopaTOpHBIM  OOOpyAoBaHueM,  (oOpMynIHpoBaTh  IEJb
WCCJICIOBAHMSI, TPEACTABIATh B PA3IM4HON (OpMe pe3yibTaThl SKCICPUMEHTA,
aHaJM3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUM: COOJIFOAATh MpaBUia IMOJIb30BAHUS XUMHYECKON
MOCy/IOl U J1TabOpaTOpHBIM 00O0pYyJOBaHHWEM, OOpallleHUs C BEIIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKIHUSIMA TI0 BBIMOJHEHUIO J1a0OPATOPHBIX XUMHUYECKHUX
OMBITOB, JKOJIOTMYECKU II€JIECOOOPA3HOr0 TMOBEACHUSI B OBITY U TPYAOBOMU
JESITEIbHOCTH B LEIAX COXPAHEHHS CBOErO 3J0POBbS, OKPYXKAKOIIEH MNPUPOIHOU
Cpeapl M JIOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OMNACHOCTh
TOKCHYECKOIO JICCTBUSI HA >KMBBIC OPTraHU3MBI ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpMUPOBAHHOCTh YMEHUMW: OCYIIECTBIIATh II€JICHANIPABICHHBIA IMOUCK
XUMHUYECKOW MHGOPMAIIMK B Pa3IMUHBIX MCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JuTepaTypa, CpelcTBa MaccoBo mHbopManmu, MHTEpHET U IpyTHe), KPUTHUECKH
aHaJU3UPOBATh XUMHUYECKYIO0 MH(OpManuio, nepepadarpeiBaTh €€ W MCIOJIH30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue OCHOBBI OPraHHYeCKOH XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeauHeHur A. M 8 bubmorexa LHOK
' P P 8 Y hittps://m.edso00.ru/d69df650
bytneposa
Hroro mo pazueny 8
Pa3znen 2. YrieBoaopoansl
51 [IpenenbHbIE YrIIeBOAOPOILI — AJTKAHBI, 5 bu6mmoreka [IOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1 bubnmnoreka [JOK
' aJIKaIUCHBI, aJJKUHBI https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIICBOAOPOABI (aPCHEI) https://m.edso0o.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro mo pazmeny 35
Pa3nen 3. Kuciopoacoaep:xanue oprannyeckue coeinHeHust
bu6mmoreka [IOK
1 . D 11 1
3 Crinpret. detos https://m.eds00.ru/d69df650
3.2 KapOoHumnbpHBIE COSTUHEHUS: allbJICTUIBI U 21 1 bubnmoreka [JOK



https://m.edsoo.ru/d69df650
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keToHbl. KapOoHoBbIe KUCIOTHI. CIIOKHBIE
a¢upsl. XKupbr

https://m.edsoo.ru/d69df650

33 YraeRoz 3 Eggg;;?:;igggegdfeso
Hroro no pazneny 41
Pa3znen 4. A3oTconepxkaiye opraHudecKkue coe{uHeHust

4.1 AMMHBI. AMUHOKHCIIOTHI. benku 12 ngﬁfggjﬁg}; 6947650
Hroro no pazgeny 12
Pa3znea S. BeicokoMoieKyJIsipHbIe COeIHHEHUS

51 BricokoMonekynsipHbIe COSIMHEHHS 6 bubnmorexa LOK

https://m.eds00.ru/d69df650

Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/d69df650
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne o/ P Kourpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoanyeckas cucreMa XUMHYECKUX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [IOK
13 XHMHHECKHC Peakiiii 19 . 3 https://m.edso00.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nmorexa LIOK
21 Heweranet 31 L 3 https://m.eds00.ru/2dd57f24
bu6mmoteka IIOK
2.2 M 2 1 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTo1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8



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

10 KUIACC
KonuyecTBo yacos
Ne HMara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
IIpeamer u 3HaueHue
1 OpraHUYEeCKON XUMHH, 1 bubmmoreka [JOK
MPEACTABICHUE O MHOTO00pa3uun https://m.eds00.ru/3686e65
OpraHUYEeCKUX COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
neposaa (OCHOBHOE U
2 1}3]:)361))1(;[61(11{06 COCTOSTHWSI) 1 buGnuorexa [IOK
Y ' https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOKHOCTH aTroma
yriepona
XumuyecKkas CBsI3b B
OpPraHMYECKUX COEAUHEHHUSIX.
3 MexaHu3MBbI 00pa30BaHHUS 1 bubmorexa LOK
. p https://m.eds00.ru/8d39f5c8
KOBQJIEHTHOH CBSI3U, CIOCOOBI
paspbiBa CBA3EH
4 Teopus cTpoeHHst OpraHMYEeCKUX 1 bubmuoreka [JOK
coequHennit A. M. byriepona https://m.edso0.ru/9e595ch8
Bunel n3omepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 bubmuoreka [IOK
3¢ dexTh B MOJIeKyIax https://m.eds00.ru/b0e61661
OPraHNYeCKUX COCTMHEHUHN
IIpencrasnenue o
KJaccu(uKauuu u bubmuotexa [JOK
6 1
CUCTEMAaTUYEeCKass HOMEHKIATypa https://m.edsoo.ru/c212dd21
(IUPAC) oprann4eckux BEIIECTB



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
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7 Knaccudukanus peakuuii B Bu6muoteka [JOK
OpraHN4YeCKOM XUMHH https://m.edsoo.ru/ba5706aa
8 Cucremaru3zanus U 0000IICHIE bubmuorexa [IOK
3HAHUH T10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHUH P,
obmas ¢popMyna, HOMEHKIATypa 1
9 HA30ME (Iliﬁpan};m OHHOE U yp bubmmorexa LOK
P, p https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI
10 du3znyeckrue u XUMHUYECKHIE bubnuoreka [{OK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c
HaxoxxneHnue aikanoB B IPUPOJE.
11 Croco0B! OJIyUYeHUsI U o bubmorexa HOK
i https://m.edsoo.ru/259b0a5hb
MIPUMEHEHHE ATKAaHOB
[uxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa U U30MEepus,
12 0COOEHHOCTH CTPOECHUS U bubmorexa HOK
pv https://m.eds00.ru/156730d2
XAMHUYECKHX CBOMCTB, CIIOCOOBI
MOJIyYeHUs U TIPUMEHEHUE
Pemenne pacu€THbIX 3a1a4 Ha
ONpEIETICHUE MOJIEKYIISIPHOU
OPMYJIBI OPTaHUYECKOTO
13 g)eullegﬂsa nf)) MAaCCOBBIM JOJISIM bubmmorexa TIOK
https://m.edsoo.ru/bf84d8eb
aTOMOB PJIEMEHTOB, BXOIAIINX B
ero cocrtaB. CucTeMaTH3allHusI U
000011IeHNEe 3HAHHUH IO TEME
ATKEeHBI: TOMOJIOTUYECKHUN PS,
14 obmrast popmysa, HOMEHKIATYPA, bubmuoreka [IOK

3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE

https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/ba5706aa
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MouieKynl. CTpyKTypHasi ¥ LIUC-
TPaHC-U30MEPHS ATKEHOB

duznueckue 1 XUMHUYECKHE

15 cBoiicTBa ankeHoB. [IpaBuino bubmorexa LOK
P https://m.eds00.ru/21069ccd
MapkoBHHUKOBA

16 CriocoObl TTOTy4eHHS U bubnmnoreka HOK
IIPUMEHEHHE AJIKCHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o

17 Tell)we "ITon eHII)/Ie STUJICHA U bubmorexa OK

i . https://m.edsoo.ru/0941eed8
W3Y4YECHHE €ro CBOMCTB
Pemenne pacu€THbIX 3a1a4 Ha
oTpe/IelICHUE MOJICKYJIISIPHOM bubmmoreka [JOK

18
(hopMyIIbl OPraHuYecKoro https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATKaJIUeHbI: CONPSIKEHHBIE,

19 M30JIMpPOBaHHbIE, bubmmnoreka HOK
KyMyJupoBaHHble. OcoOeHHOCTH https://m.eds00.ru/04298c0a
3JEKTPOHHOTO CTPOEHUS

20 XUMHYECKHE CBOICTBA bu6nmorexa LIOK
CONPSIKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d

21 CriocoOsl moNTyueHus: u bubnmnorexa [JOK
NIPUMEHEHHE aNKaIUECHOB https://m.edsoo.ru/1aa81660
ATKMHBI: TOMOJIOTHYECKHM AL,
oOmas hopmyta, HOMEHKIIATYpa,

99 BHGIDI:(T (()I)Hlfoeyn P but6mmoreka [IOK

p https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYI, (PU3UYeCcKre CBONCTBA

23 XUMHYECKHEe CBOMCTBA AIKMHOB bubmorexa [JOK

https://m.edso0.ru/23493a93

24 KauectBennsie peakunu Ha bubnunoreka LIOK
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TPOMHYIO CBSI3b

https://m.edsoo.ru/7b1c48da

o5 CriocoObl TTOTy4eHHS U bubnmnoreka HOK
IIPUMEHEHHE aJIKUHOB https://m.edsoo.ru/a6f9alea

26 Pemienue 3agayd: pacuérsl 1o bubnunoreka LIOK
YPaBHEHUIO XMMUYECKON peaKInu https://m.edsoo.ru/5db8e526

97 Cucremaru3zamnus u o0o0meHne
3HAHUU IO TeMe
ApEHbI: TOMOJIOTUYECKUH Ps/I,
obmrast popmysa, HOMEHKIATYpa.

28 DNEeKTPOHHOE U bubnnorexa [JOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 O€H30J1a ¥ TOJTyOJIa, HX
(busnueckue cBoicTBa

29 XUMHYECKHE CBOMCTBA apEHOB: bubnnorexa [JOK
peaKurH 3aMEeIICHUS https://m.edsoo.ru/a44alaed
XUMHUYECKUE CBOWCTBA apEHOB:

30 peakLy NPUCOETUHEHUS, bubnmorexa [JOK

https://m.edsoo.ru/a44alaed

OKHCJIEHHE TOMOJIOTOB O€H3071a

31 Oco6eHHOCTH XUMUYECKUX bubmmnoreka HOK
CBOWCTB CTUpOJIA https://m.edsoo.ru/d5018a54
Pemenue pacu€THpIx 3a1a4 Ha

39 ompeielICHUE MOJICKYIIPHOMN bubnuotexa [JOK
(hopMyITBI OPTaHHUYECKOTO https://m.edsoo.ru/53461a2c
BelecTBa

33 CriocoObl TTOTy4eHHS U bubnmnorexa [JOK
IIPUMEHEHHUE APEHOB https://m.edso00.ru/6f717d09
['eHeTnueckas CBsA3b MEXKIY

34 pa3IMYHBIMU KJ1accaMu
yIJI€BOJIOPOIOB

35 Pacuérsl o ypaBHEeHUAM



https://m.edsoo.ru/7b1c48da
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XUMHUYECKUX PEAKLUN.
Cucremaruzanys 1 00001enme
3HAHUH 110 TEME

36

37

38

IIpuponnsii ras. [lomytHeie
He(TSAHBIC Ta3bl

KaMeHHbIi1 yrosib U IpoayKThl €10
nepepadboTKu

Hedtp 1 ciocoOwr eé

nepepadortku. [Ipumenenne
MIPOJIYKTOB MepepadboTku HedhTH

bu6nmorexa [IOK
https://m.edso00.ru/69b3398b

bubnunoreka LIOK
https://m.edsoo0.ru/21f9de78

39

I'eneTmueckas CBA3b MCXKIAY
Pa3iIMUHbIMU Kj1aCCaMU
YriieBo40opoaoB

40

l"aslorenonpoun3BoiHbIE
YIJI€BOJOPOIOB: MIEKTPOHHOE
CTPOEHUE; PEaKIH 3aMEIIECHUS
rajoreHa

bu6nunorexa LIOK
https://m.edsoo.ru/82b4d759

41

JleicTBHE 1Ien04Yer Ha
TaJIOTEeHIIPOU3BOIHBIC.
BzaumopeiicTBue
JIATAJIOTCHAIKAHOB C MarHUEM H
LIMHKOM

42

43

Cucrematusanusa 1 0000IIeHne
3HAHUM MO pazaeny
"YraeBogopobr"

KonrtponsHas pabora no Teme
"Yrnesonopoast"

bubnunorexa LIOK
https://m.edso0.ru/20e89f22

bubnunorexa LIOK
https://m.edso0.ru/95¢c9e298

44

[TpenenbHbIE OHOATOMHBIE
CIIMPTHI: TOMOJIOTHYECKUN pAA,
obmrast popmyna, cTpoeHue

but6mmoreka [IOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
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MOJIEKYJ1, U30MEpPHsI,
HOMEHKJIaTypa, Kiaccupuxanus,
¢dusnueckue cBoiicTBa

XMMHUYECKUE CBOUCTBA

bubnunoreka LIOK

45 ene OJIHOATO
HPSASILHRIX OAHOATOMHBIX https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI mostyueHust u

46 MIPUMEHEHHUE OJTHOATOMHBIX bubmmorexa [JOK

P A https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocthie 3¢upbl: HOMEHKIIATYpPA

47 Y U30MepHsi, 0COOCHHOCTH bu6mmoteka [JOK
(GU3NIECKUX U XUMUYIECKUX https://m.edsoo.ru/c2c788b2
CBOWCTB
MHOroaToMHBIE CITUPTHI:

48 STUJIEHTIIMKOb U TIULEPUH, UX bubnnorexa [JOK
(busznuecKkrue 1 XUMUYECKHe https://m.edsoo.ru/ee4d84aa
CBOICTBA
CrniocoOsl monyueHus: u

49 MPUMEHEHUE I\?I/II{IOFOG.TOMHBIX bubmorexa LOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOJI: CTPOCHUE MOJIEKYIIBL,
50 (u3HUecKre CBOMCTBA bubmorexa [TOK
) https://m.edsoo.ru/2ce726f8
Tokcuunocth penona
but6mmoreka [IOK
51 X €CKHue CBOMCTBA (heHoIIa
MMIHCCKHE CBOHCTBA (heron https://m.edso0.ru/037ca5f9

59 CriocoObl TTOTy4eHHS U bubnuotexa [JOK
npuMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas pabora Ne 2.

bubnunoreka LIOK
53 Pemenue skciepuMeHTATbHBIX

3aga4 no teme "CnupThl U

https://m.edsoo.ru/fd0ced09
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¢benomnsr"

CucreMmaruzanys 1 00001enme

bubnmmoreka [IOK

54
3HAHUH T10 TEME https://m.edso0.ru/1810cb9b
AJNBerunsl U KETOHBI:
3JICKTPOHHOE CTPOCHHE
55 KapOOHWJIBHOU T'PYIITIHI; bubnmnoreka HOK
TOMOJIOTHUYECKHUE PSJIbI, 001as https://m.edsoo.ru/b139beaa
dbopMmyIa, u3omMepus u
HOMCHKJIATypa
ANpaerunpl U KETOHBI:
56 (hU3UMYEeCKHEe CBOMCTBA; PEaKIINKU Bubmiorexa OK
-P https://m.edsoo.ru/c887425c
MIPUCOCAMHCHHUS
Peakinu oxkuciaeHus u
57 Ka4YeCTBEHHBIE PEAKIIUU bubmorexa HOK
p https://m.edsoo.ru/a393baa9
aJbAETUI0B U KETOHOB
58 CriocoObl TTOTY4eHHS aJIbIETHIOB bubmuoreka [JOK
1 KETOHOB https://m.edso0.ru/520d1c51
OAHOOCHOBHBIE MPEAETbHBIC
59 KapOOHOBBIE KHCJIOTHI, bu6nmorexa LIOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJICKYT
H3oMmepus 1 HOMEHKIIaTypa
60 Kaj 6OIfOBLIX KHCJIOT Mxyp bubnnorexa [JOK
P o https://m.eds00.ru/700cc87b
¢du3nueckue cBoicTBa
XUMHUYECKHE CBOUCTBA
61 IpeaeIbHbIX OJHOOCHOBHBIX bubmmorexa TIOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
OCco0OEHHOCTH CBOWCTB
N but6mmoreka [IOK
62 MYypaBbUHOM KUCJIOTHI.

MHoroo0pasue kapOOHOBBIX

https://m.edsoo.ru/bb31be71
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KHCJIOT

Oco0EHHOCTH CBOMCTB:
HEeMpeIeTbHBIX U aPOMaTHIECCKUX
KapOOHOBBIX, TUKAPOOHOBBIX,

bub6nmoreka IIOK

63 THJIPOKCUKAPOOHOBBIX KHCIIOT. https://m.eds00.ru/83a08773
[IpencraBuTenu BbICIIUX
KapOOHOBBIX KHUCJIOT
64 [TonsiTHE O MPOU3BOIHBIX bubnnorexa [JOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
65 CriocoOblI nostyueHust u bubnuoreka [IOK
MIPUMEHEHHUE KapOOHOBBIX KHCIIOT https://m.edsoo.ru/7c065c9d
Crnoxuble 3upsbL:
TOMOJIOTHYECKHH psiJi, oOmas bubnunoreka LIOK
66
dbopMmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOu3nIecKrue U XUMHUYECKHUE bubmmoteka IIOK
cBoOlcTBa A(UPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THpIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOMN
68 peaKIuu, Ha OTpeIelieHHe
MOJIEKYJISIPHOIN (pOpMYJIBI
OpPraHMYECKOTO BEIIEeCTBA
[TpaxTrueckas padota Ne 3.
69 Pemenne skcriepuMeHTaTbHBIX bubmuorexa [IOK
3amad o teme "KapOoHoBbIe https://m.eds00.ru/486671fb
KUCIOTHI. ClioxkHbIE Y3PHUPHI"
20 Kupsr: crpoenue, pusndeckue u bubmuoreka [IOK
XUMHUYECKHUE CBOMCTBA (THAPOIIH3) https://m.edso0o.ru/a19c5b98
7 Oco0OeHHOCTH CBOWCTB KUPOB, bubmuoreka [IOK

COACPpIKAIINUX OCTATKU

https://m.edsoo.ru/b0331922
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HETPEeACIbHBIX YKUPHBIX KUCIOT.
Kupsl B npupoje

Mpbla KaK COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, HX MOIOIIIEEe

72 nerictsue. Iloustue o buGnuorexa [IOK
’ https://m.eds00.ru/3c566565
CUHTETHYECKUX MOIOIIIX
cpencrax (CMC)
I'eneTnueckas CBsI3b
73 YTJI€BOIOPOAOB U Bbu6motreka [JOK
KHMCJIOPOJICOACPKALIUX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIICCTB
74 Pacuérel no ypaBHeHUAM
XUMHYECKUX PEAKIUI
75 CucremaTu3anus 1 00001IeHNE bubnmoreka [JOK
3HAHUMU 110 TeME https://m.edsoo.ru/f8eaf2eb
OO6m1as XxapakTepucTruKa
76 YTJIEBOJIOB U Kiaccudukaus bubmmnoreka HOK
yIIAeBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapUIbl)
Mounocaxapupsl: pu3nyeckue
77 CBOMCTBA U HaXOXXJICHUE B bubmorexa [JOK
a https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue rroKo3sl, €€
78 3HAYCHUE B )KU3HEICATEITBHOCTH bubmmorexa [IOK
https://m.edso00.ru/5e61122d
opraHusma
Jucaxapubl: caxaposa, MallbTo3a
79 u makto3a. HaxoxaeHne B bubnunorexa LIOK
MPUPOJIE U PUMEHECHUE https://m.edsoo.ru/eb0384e7
JcaxapuioB
80 [Tonucaxapuapl: CTpoeHHUE bubnmoreka [JOK
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MaKpOMOJIeKYJI, (hu3nYecKue u
XMMHYECKHE CBONCTBA,
pUMEHEHHE

https://m.edsoo.ru/72a04508

[TonaTue 06 UCKYCCTBEHHBIX

bub6nmoreka IIOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Perienue pacueTHbIX 331249 Ha
82 ONpEAEIICHUE JOJIM BbIX01a bubnmnoreka HOK
MIPOYKTA PEAKLIUK OT https://m.edsoo.ru/7fde47ef
TEOPETUICCKH BO3MOYKHOTO
83 CucremaTu3anus 1 00001IeHNE bubnnoreka [JOK
3HaHUU 1O pa3zieny https://m.edso0.ru/08d4364c
KonTponbhas padota no teme
84 "Kucnopoacoaepxkariue bubmorexa OK
POACOACPAAIL " https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHEHHS
AMUHBIL: K1accuuKarms,
CTPOEHUE MOJIEKYJI, 001IIast
85 dbopMyna, uzomMepus bubmorexa [JOK
pMYy-1a, pHs, https://m.edsoo.ru/efa7e6ca
HOMEHKJIAaTypa U GU3HYECKUe
CBOMCTBA
86 XUMHYECKHE CBOICTBA bu6nmorexa LIOK
anupaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUIUH: CTPOCHUE aHWIVHA,
87 0COOCHHOCTH XUMHUYECKHIX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOWMCTB aHMJIMHA
CriocoOsl moNTyueHus: u
88 IIPUMEHEHNE a}J]IqI/I(I)aTI/I‘{eCKI/IX Bubmmorexa [IOK
P https://m.edso00.ru/eal38763
aMHUHOB
AMWHOKHCIIOTBI: HOMEHKIJIATypa U
. but6mmoreka [IOK
89 nu3zomepusi, pusnyeckre CBOMCTRA.

OT[[GJIBHBIC MmpeaACTaBUTCIIA O~

https://m.edsoo.ru/d1773e80
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AMHWHOKHCIIOT

XUMHYECKHAE CBOMCTBA

90 AMUHOKHCIIOT, X OMOJIOTHYECKOE bubmuorexa [IOK
3HAaYeHHUE aMUHOKHUCIOT. CUHTE3 U https://m.edsoo.ru/77df705a
TUAPOJIU3 TIENTUIO0B

01 benku kak npupoiHbIe bubnmnoreka HOK
MOJINMEPBI; CTPYKTYPBI OSJIKOB https://m.edsoo.ru/429e9899

. bubnuoreka [{OK

92 Xumrieckie coficrsa benkos https://m.eds00.ru/6237306d
A3oTcoaepikaiye

03 TeTEPOIUKIMYECKUE COSTUHCHUS. bubnuoreka [{OK
HyxknenHoBbIe KUCTOTHI: COCTaB, https://m.edsoo.ru/521d1431
CTPOCHHE U OMOJIOTHYECKasl POJTb
ITpakTuyeckas padora Ne 4.

94 Perenne skciepuMEHTAIBHBIX bubmmnoreka HOK
3az1a4 1o reme "A3zoTconepxaine https://m.edsoo.ru/8e3c02d1
OpraHu4ecKue coeAuHeHus"

[IpakTnueckas padora Ne 5.

95 Pemrenne skciepuMEHTAIBHBIX bubmmnoreka HOK
3a7a4 no teme "Pacno3HaBaHue https://m.edsoo.ru/bde3fdf6
OpraHUYEeCKUX COCTUHEHUM"

KonTponbHas pabora no teme
96 "A30TcoaepKalliue OpraHnuecKue bubmmorexa TIOK
| https://m.edsoo.ru/ce561bc7
COEJIMHEHHUS
OCHOBHBIC TIOHSATHS] XUMHUHU
BBICOKOMOJICKYJISIPHBIX
97 COCTMHEHHUI M METOJIbI X bubmorexa I[JOK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIMMEpHU3aLus U
MOJIMKOHACHC AU
98 [Tmactmaccel. YTuauzamnus u but6mmoreka [IOK
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nepepaboTKa MIacTuka

https://m.edso0.ru/82242e0f

DJ1lacTOMEepbl: HaTypaIbHbIN

bubnmmoreka [IOK

%9 CUHTETUYECKHE Kayuyku. Pe3una 1 https://m.eds00.ru/246103ec
Bonokna: HatypanbHble,

100 HUCKYCCTBEHHBIE, CHHTETUUECKHUE. 1 bubnmnoreka HOK
[Tonumepsb! criennaIbHOTO https://m.edso0.ru/5963a601
Ha3HA4YECHUS
[TpakTrueckas padota Ne 6.

101 Perenue skcnepuMeHTaIbHBIX 1 bubmmoreka [JOK
3aga4 no teMe "Pacmo3HaBanue https://m.edsoo.ru/3aebd77a
IJ1acTMacc ¥ BOJIOKOH"

O06o001IeHre ¥ CHCTeMaTU3aIus
U3Y4YEHHOI'O MaTepuaa 1o TeMe Bbu6moteka LJOK

102 1
"BbIcOKOMONEKYIISIpHBIE https://m.edsoo.ru/6a22b1e8
COeIMHEeHUS "

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
°
Jlj;-n Tema ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:ennﬂ :)I;I[?ai(():a:feﬂbﬂme
padoThI padoTshI pecypen

1 Atom. CocTaB aTOMHBIX fJIEP. 1 bubnuorexa [JOK
Xumuyeckui sneMeHT. M30Tomnsl https://m.edsoo.ru/59c112ee

5 CrpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnnorexa [JOK
aTOMOB, KBaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa

3 Knaccuukanus XuMHUYeCKUX 3JI€MEHTOB 1 bubnuoreka [IOK
(s-, p-, d-, f-o;memenTshI) https://m.edso00.ru/61294af9

4 Pacrnipenienenuie 31eKTpOHOB 110 ATOMHBIM 1 bubnunoreka [JOK
opouTasam https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOHPUTYpAIIUU aTOMOB

5 3neMeII{)T0B B OCHO](}I)-ION}I’I;I BO30YXJIEHHOM 1 bubmmorexa [OK

https://m.eds00.ru/8149e846

COCTOSIHUH

6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edso00.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 cCUCTEMa XUMHUYECKUX d1eMeHToB 1. 1. 1 bubnmoreka [JOK
MenpeneeBa, CBSI3b C COBPEMEHHOM https://m.edso0o.ru/16957c¢01
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB

8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnmnoreka [JOK
AMU MPOCTHIX U CIOKHBIX BEIIECTB MO https://m.edsoo.ru/f8468927
rpynmnaM u nepuoaam

9 Cucremaru3anus U 0000IICHUE 3HAHUH 1 bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8fad2942

10 Buner xumudeckoii cBs3u. MexaHn3MBbl 1 bu6mmoreka [IOK
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00pa30BaHMs KOBAJICHTHOW CBSI3H.
Bonopoanas cBs3b. MexMoeKysipHbIe
B3aHUMOJICUCTBU

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

BaneHnTHOCTh 1 BaJICHTHBIE BO3MOXKHOCTH

aToMOB. CB#3b 3JIEKTPOHHOH CTPYKTYpPBI

bubmuoreka [JOK

11
MOJIEKYJI C UX T€OMETPUYECKUM https://m.edso00.ru/3d2ca093
CTPOECHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuorexa [IOK
COEAMHEHMSX: COCTaB U HOMEHKJIATYpa https://m.edso0.ru/8c66b12a
BemectBa MonekyasipHOro 1
13 HEMOJIEKYJISIPHOT'O CTpOEeHUs. THIIbI bubnnoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.eds00.ru/e167635b
BEILIECTB
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
14 [IpeacraBnenue OpKOJ'IJ'IOI/I HBIX bubmmorexa [OK
belt A https://m.edsoo.ru/da2c70e4
pacTBopax
HctunHbBIE pacTBOPHI: HACKIIIIEHHBIE U
15 HEHACBIIICHHbIE, PACTBOPUMOCTh bubmmorexa [OK
1 > P p : https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CriocoObI BEIpaKEHHS] KOHIIEHTpAIIH bubnmnorexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM
17 TOHSATUH ""MaccoBast 107151 PACTBOPEHHOTO bubmmorexa [JOK
"on HOTLP P " https://m.edsoo.ru/785e0ab4
BemiecTBa", "MoJsipHast KOHIICHTPAIUs
18 Knaccugukanus 1 HOMEHKIATypa bubnnorexka [HOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
CucreMaru3anus 1 0000IICHHE 3HAHUH bubnuorexa [JOK
19
10 TEME https://m.edsoo.ru/8d2c6a3a
20 KonrponsHas pabora no remam bubmuoreka [IOK

"Ctpoenue aroma. [lepronnueckuii 3aKoH

https://m.edsoo.ru/70a60aa4
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u [lepuoanueckas cucteMa XUMHUYECKUX
anemenToB JI. 1. Menaeneera",
"Ctpoenue BemecTBa. MHOrooOpasue
BelecTs"

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.

bubmuorexa [JOK

21 3aK0H COXpaHEHHUsI MaCcChl BEIIECTB; https://m.edsoo.ru/6335¢dd2
3aKOH COXPaHEHHUsI U MIPEBPAIICHUS
SHEPTUU MPU XUMUYECKUX PEAKLIUIX

99 TemoBbie 3P HEKTH XUMUIECKUX bubnnorexa [JOK
peakuuii. TepMOXUMUYECKHE YPABHEHUS https://m.edsoo.ru/d1db86da
Brrauciienus mo ypaBHEHUsIM

23 XUMUYECKUX PEaKIUN 1 BH6J_IHOTeKa HOK
TEPMOXHMHYECKIM YpABHEHHAM https://m.eds00.ru/87b13954
CKOopoCTh XMMHUYECKOH peakuuu, e€

24 3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOPOB.

Karanms u xaranuzaropsl

25 ["'oMoOreHHbIe U TeTepOreHHbIE PeaKIH
[IpakTuueckas padora Ne 1 mo Teme

26 "BnustHue pa3nudHbX GaKTOPOB HA }f?tlffsﬂll//l;f;igroulli facaldl
CKOPOCTh XMMHUYECKON peakuun"

97 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubnmnoreka [JOK
XHWMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
IIpakTuyeckas padora Ne 2 o Teme BuGmiorexa [IOK

28 "BAMAHNC PASTHIHEIX (AKTOPOB Ha https://m.edsoo.ru/3bf34el7
MOJIOKEHHE XUMUYECKOTO paBHOBECHUS "

DNEeKTPOIUTUYECKAS AUCCOIUALIMS.

29 CuiibHBIE U CJTa0bIe SJIEKTPOJIHUTHI. bubmorexa HOK
- https://m.edso0.ru/5f766bdf

30 Honnoe npoussenenue Boapl. Cpema bu6mmoreka [IOK
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BOJIHBIX PacTBOPOB. BogopoiHbIi
nokazatenb (pH) pactBopa

https://m.edso00.ru/3966ca89

I'maposnus cosneit. Peakuuu,

bu6mmoreka [IOK

31
MPOTEKAIOIIKE B PACTBOPAX JIEKTPOJIUTOB https://m.edso00.ru/09d5a9bd
[IpakTrueckas padota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUU B PaCTBOPAX bubmorexa HOK
']? B P P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHCIUTEIIbHO-BOCCTAaHOBUTEIHHBIC
33 eakuy. BakxHeHe OKUCIUTETN 1 bubmorexa LHOK
PeaKIn. https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bu6mmoreka [IOK
HMOHHOTO) OanaHca https://m.edso0.ru/fb691387
35 DIEeKTpOoIN3 PaCTBOPOB U PACILIIABOB bubnnoreka [JOK
BEIIIECTB https://m.edso00.ru/93fb97d?2
36 Pemenue 3aga4 pa3nuyHbIX TUTIOB bubmorexa HOK
&P https://m.edso00.ru/5a859d16
37 Pemenue 3amay pa3nuvHBIX TUIIOB bubmorexa HOK
A&P https://m.edsoo.ru/5afa265d
38 Cucremaru3zanus 1 0000IICHUE 3HAHUI bubmuorexa [JOK
1o TeMe "XUMHUYECKHEe Peakiuu” https://m.edsoo.ru/c161eb85
39 KonrtponsHas pabora no Teme bubnnoreka [JOK
"Xumuueckue peakuuu" https://m.edso0o.ru/a8a0a930
[TonoxeHne HeMETaIOB B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
40 snemenToB JI. . MenaeneeBa u bubmmorexa LOK
T https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
®Ou3nveCcKre CBONCTBA HEMETAIIIIOB
41 AnnoTponusi HEMETAUIOB (Ha IpUMEpE bubnuorexa [JOK
KHCJIOpoJia, cepbl, hocdopa u yriepoia) https://m.edsoo.ru/ef92c91c
42 Bonopona: nony4yenue, pusndeckue u bubmuoreka [IOK
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XMMHYECKHE CBOMCTBA. [ 'nIpuibl

https://m.edsoo.ru/0aa8f613

I'amorensr: HaXOXICHUEC B IIPHUPOAC,

43 CTIOCOOBI OTYYEHUs, PU3NIECKUE U bubmmorexa LIOK
i L https://m.edso00.ru/4e223795
XUMHYECKHE CBOMCTBA
l"anorenoBonopoabl. Baxkneiue
44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS bubmorexa LHOK
POACOACPRATR A https://m.eds00.ru/6b3255e6
TaJIOTeHOB
JlaGopaTopHble U TPOMBIIIICHHBIS
45 CIOCOOBI OJTYYEHHUs TaJOr€HOB. bubnnorexa [JOK
[IpumeHeHue rajoreHoB U ux https://m.edsoo.ru/6971aca4
COCTUHEHUN
[IpaxTuueckas padora Ne 4. Pemenue
46 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubmorexa LHOK
" P | 8 https://m.edsoo.ru/8b26fecd
I"anmorensr
Kucnopon: nabopatopusie u
47 MIPOMBIIIIJIEHHBIE CIIOCOOBI MOJTYUYEeHHUS, bubnnoreka [JOK
(bu3MYecKre U XUMUYECKHE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHeHHe KHCIOpOIa U 030HA
bu6mmoreka [IOK
48 OKCHIBI U TICPOKCHIBI
A p A https://m.eds00.ru/5c8816a0
49 Pemenue 3aga4 pa3aMyHbBIX TUTIOB bubmorexa LHOK
s p https://m.edsoo.ru/2b6d8h4b
Cepa: HaXOXKJIEHUE B MPUPOJIE, CITOCOOBI
50 HOJI': eHUs (I)I/I3I/I‘ICCKI/I:C E XUMHUYECKHE bubmmorexa LIOK
YCHH, https://m.edso0.ru/46afae16
CBOICTBa
bu6mmorexa [IOK
51 CepoBojiopo, cyiabOuasI
POBOOPOL, CyJIbpHA https://m.eds00.ru/7c875999
Kucnoponcoaepxkariue coeTnHEHUS
P P . . bu6mmoreka [IOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM

KHCJIOTBI

https://m.edsoo.ru/8cfa2548
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[TpakTuyeckas padora Ne 5. Pemenue

bubmuoreka [JOK

53 epume eme
iKCH pHM__HTaHBHHX 3ai[aq o TeM https://m.edsoo.ru/0afb05e4
Cepa u e€ coenMHEHUsI
A30T: HaXOXJACHUE B IPUPOJE, CIIOCOObI
o4 MIOJTyYEHUS (pnanecmfe E XUMUYECKHE bubmorexa LIOK
Efq ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMMAK, HUTPUJIBI
Kucnoponcoaepxamiyue coeTMHEHUs
95 a3ora %;6;5005: CBOI?Ich a30THOU bubmmorexa [JOK
' https://m.edsoo.ru/e2965afe
KHCIIOTHI

56 [Ipumenenue a3oTa U €ro COCIMHEHUN. bubnnoreka [JOK
A30THBIE yI0OpEHUS https://m.edsoo.ru/129f5059
docdop: HaAXOKAECHUE B IPUPO/IE,

57 CIOcOObI NOJTY4YEHUs, PU3NUECKUE U bubnnorexa [HJOK
XUMHUYecKue cBoiicTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
dochun

58 Oxkcunbl hocdopa, pochopconepxarme bubnuotexa [JOK
kucioThl. Conmu hochopHOM KUCTOTHI https://m.edsoo.ru/c7a2d429

59 ITpumenenue pocdopa u ero bubnuoreka [IOK
coequHeHnil. @ocopHbie y100peHUs https://m.edsoo.ru/a218070a
ITpakTruyeckas pabora Ne 6. Pemenue

bu6mmorexa [IOK

60 AKCIIEPUMEHTATBHBIX 33724 10 TeMe

" " https://m.edso0.ru/8175ac3f
A3zot u dpocdop 1 UX COeTMHEHUS
VYriepoa: HaXOXACHUE B IPUPOJIC,

61 aJUIOTPOMHbBIE MO (DUKALINY; bubnnorexka [HOK
(du3nUecKre U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHUE
Oxcun yriaepoga(ll), okcug

62 e oy;(l\ll)) (OJ'I)BHaﬂ KHCJIOTa U €& bubmorexa HOK
YEICPOR Yt https://m.edsoo.ru/dba58adf
comu

63 Pemenue 3amay pa3nuvHBIX THIIOB bu6mmoreka [IOK
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Kpemuuii: Hax0KI€HUE B IPUPOJIE,

https://m.eds00.ru/6029b609

64 CrocoObI MoJydeHus, pu3nyeckue u bubmmorexa [JOK
. https://m.edso00.ru/143558ab
XUMHUYECKHE CBOICTBA
65 Oxkcua kpemuusi(1V), kpemuuenas bubnmoreka [JOK
KHCJIOTa, CUJIMKATHI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpeMHHS U €TO bubmuoreka [JOK
66 coequHeHmi. CTEKII0, €ro MOJIyueHue, https://m.edsoo.ru/393cdacO
BHJIbI CTEKJIa https://m.edso0.ru/5823cefb
67 Pemenwue 3a1a4 pa3muIHBIX THIIOB bubmmorexa [JOK
https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 0000IIeHNE 3HAHUN bubnnoreka [JOK
o teme "Hemetamibr" https://m.edso0.ru/6e864db5
69 KonTponbHas padota no teme bubnnorexka [JOK
"Hemeranmnsr" https://m.eds00.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIbHOMN bubnuoreka [IOK
paboTHI, KOPPEKITUS OMINOOK https://m.edso00.ru/2b7e9510
[Tonoxenue meraiuios B [lepuoauueckoi
71 CHUCTEME XMMUYECKUX DJIEMEHTOB. bubmuorexa [JOK
Oco0eHHOCTH CTPOEHUS SJEKTPOHHBIX https://m.eds00.ru/9839c16¢c
0007109€K aTOMOB METaJJIOB
79 OO6mue puznyeckre CBOWCTBA METAIJIOB. bubnnorexka [JOK
[IpuMeHeHne METaIOB B OBITY U TEXHHUKE https://m.edso00.ru/51dac9d3
bu6mmorexa [IOK
73 Crnasel MeTaiuioB. Kopposust meTanioB https://m.edsoo.ru/42b87263
74 Pemenwne 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa [JOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUUECKHUNA PSi/I HAMTPSKSHUN Bu6morexa IOK
75 MeTauioB. O0Iue criocoOb! MOTydeHHs

METAJlJIOB

https://m.edsoo.ru/94eb377a
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OO0mmas xapakrepucTuka meramioB |A-
rpynmnsbl [leproanueckoi cucTeMsl
XUMHYECKHUX AieMeHTOB. HaTtpuii u

bubmuoreka [JOK

76 KaJIUH: TToTydeHne, Gu3ndeckue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHE CBOICTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAUHEHUN
O6mas xapakrepuctuka metayioB [A-
rpynmnsl [lepuoanueckoil cucteMsl

77 XAMHYECKHUX JIEMEHTOB. Marauii u bubmuorexa [JOK
KaJbIUi: oTy4YeHue, (Gusndeckue u https://m.edsoo.ru/7c3e49c0
XUMHUYECKHUE CBOWCTBA, IPUMEHECHHE
MPOCTHIX BEHIECTB U UX COCAMHEHUN

78 JKécTkocTh BOMIBI U CIOCOOEI €€ bu6mmoreka [IOK
YCTPaHEHHS https://m.edsoo.ru/c74bfae9

79 AnroMuHuU: nony4yeHue, Gusndeckue u bubnnoreka [JOK
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AMpoTepHbIe CBOMCTBA OKCHIA U

80 THUAPOKCH/IA aTIOMHUHHS, bu6nmoreka [JOK
TUAPOKCOKOMILUIEKCHI aJTFOMHHMS, UX https://m.edso00.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3aiay pa3nuyHbIX TUIIOB
[TpakTrueckas padota Ne 7. Pemenue

82 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubmmorexa [OK
" " https://m.edso0.ru/27a4af43

MerTasl TIaBHBIX TOATPYIIT

OO61mas xapakTepuCcTUKa METaNIOB

83 no6ouHbIX noarpynn (b-rpymnm) bubnnorexka [HOK
[Teproanueckoit CUCTEMbI XUMHUYECKHX https://m.eds00.ru/610d7431
3JIEMEHTOB

84 duznuecKre 1 XMUMHYECKHE CBOMCTBA bubnmoreka [JOK

XpoMa M €ro COeIMHEHUM, uX

https://m.edsoo.ru/9911bef3
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IIPUMEHEHHE

Baxuerie coeMHEeHUs Maprasiia.

bu6mmoreka [IOK

85 [TepmanranaT Kayms, €ro OKUCIUTEIbHbBIC
pv https://m.edso0.ru/039d69c8
CBOMCTBA
du3nvecKkue U XUMUYECKHE CBOMCTBA
86 Kejesa u ero coequaeHuil. [loaydenue u bubmorera [JOK
A ) i https://m.edso00.ru/1b7f8741
MIPUMEHEHUE CILJIABOB XKeje3a
87 duznueckre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
M€ U €€ COeIMHEHUM, UX PUMEHEHUE https://m.edsoo.ru/2bc0f954
du3nyecKkne U XMMHUUECKIE CBOMCTBA
IIMHKA U €T0 COCAUHECHNM, NX bu6mmoreka [IOK
88
IIpUMEHEHHE. | UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[IpakTuueckas padora Ne 8. Pemenue
bu6nmoreka [JOK
89 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
" " https://m.edsoo.ru/a6e352ea
Mertaiabl TOOOYHBIX MOATPYII
90 Pemrenuve 3ama4 pa3aMvHBIX THIIOB bubmorexa HOK
A&t https://m.edsoo.ru/a8b83d83
O06o001meHre U CHCTEMaTH3aIIHS
91 M3yYEHHOTO MaTepHalia mo TemMe bubmorexa HOK
ya P https://m.edsoo.ru/e91fe975
"Metamnbr"
bubmuoreka [JOK
92 KontponbHas pabota mo teme "Metaiib"
P p https://m.edsoo.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIBHON bubnuorexa [IOK
93
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHu YCTOWIHBOTO
94 pa3BuTus 4yesoseuecTsa. [lonsatue o bubnuoreka [IOK
HAy4YHBIX METOJIAX UCCIEAOBAHUS https://m.edsoo.ru/080fe1f0
BEIIIECTB
95 Hayunble mpuHIIUATIBI OpraHU3aIuH bubnuorexa [JOK
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XUMHUYECKOTO MTPOU3BO/ICTBA.
[TpombInIEHHBIE CITIOCOOBI TTOTYYCHUS
BaXKHEHIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f

XUMHUYECKOE 3arpsI3HEHHUE OKPYKAIOLIEH bubnnoreka [HOK
96 1
Cpedbl U €ro MOCHEACTBUS https://m.edso00.ru/9f11bf51
97 XUMUA U 3J0POBBE YEJIOBEKA. 1 bubnnoreka [HOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edso00.ru/a6552721
08 Xumus nuiy. Poias xumuu B 1 bu6mmoreka [IOK
oOecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne n napdroMepHbie 1 bubnnoreka [JOK
cpeacTBa. beiToBas xumMust https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENIbCTBE. BakHelme
100 CTPOUTEILHBIE U KOHCTPYKIIHOHHBIE 1 bubmnorexa [IOK
p PyKHl https://m.edso0.ru/61e69003
MaTepHuabl
XUMUS B CEITBCKOM XO3SHCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbIE 1 bubmmorexa [TOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMmaruzanus 1 0000IIeHEe 3HAHUI 1 bu6mmoreka [IOK
o TeMe https://m.edsoo.ru/db979¢c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YAEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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