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MNOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma 1Mo XMMHUU Ha YpOBHE CpPEIHETo 0o0Iiero oopa3oBaHusl paspaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Qeneparun», TpeOOBaHMKH K pe3yiabTaraM OCBOeHHs (enepanbHO  00pa3oBaTeNbHOU
nporpammel cpeaHero oomiero oopaszoBanust (DPOII COO), npeacraBineHHbx B DenepabHOM
rocyaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmum npenojaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepauuu,
pean3yomuX OCHOBHBIE 00pa30BaTeIbHBIE IPOTPAMMBbI, 1 OCHOBHBIX IMOJIOKeHHH «CTpaTeruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvUMHs Ha YpOBHE YIIyOJNEHHOrO H3y4YeHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTeCTBCHHO-Hay4yHOro oOpa3zoBanusi yuammxcs 10-11 kmaccoB. M3yueHue mpeamera,
peanu3zyeMoe B YCIOBUSX JIU(PEpEeHIIMPOBAHHOTO, MPOPMIBHOTO OOyYeHUs, NPHU3BAHO
obOecrieunTh 0O0IIe00pa30BaATEIbHYIO U OOIIEKYJIbTYPHYIO IMOJATOTOBKY BBITYCKHUKOB ILKOJBI,
HEOOXOUMYIO JUIsl afanTaldd MX K OBICTPO MEHSIOLIUMCS YCIOBUSAM JKM3HH B COLIUYME, a
TaKXKe IS MPOAOIDKEHHS OOYYECHHs B OpraHU3alMsIX Mpo(ecCHOHATBFHOrO 00pa3oBaHWsA, B
KOTOPBIX XUMHUS ABJISETCS OJHOW U3 MPUOPUTETHBIX JUCLUILIUH.

B nporpamme mo XuUMHUM Ha3HaueHHE IMpeaMeTa «XUMHUS» TMOoJydaeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBUAETEILCTBOM TOMY SIBJISIOTCS CJEAYIOLIUE BBINOJIHSIEMbIE
POrpaMMOii 0 XUMUU HYHKITUH:

¢ UH()OPMAIIMOHHO-METOINYECKas, peanu3alus KOTOpoll oOecrneynBaeT MOIy4YCHHE

MPEJICTAaBICHUS O LIEJsIX, COJep:KaHWU, oOmIeil cTpaTterud OOy4YeHHs, BOCIIUTAHUS U
pa3BUTHs O0yyarOLUXCs CPEACTBAMM IPeaMeTa, U3y4aeMOro B paMKax KOHKPETHOTO
npoduns;

® OpraHU3allMOHHO-TUIAHUPYIOIIas, KOTOpas MpPeayCMaTpUBAET OINpeJielIeHNe: MPUHIUIIOB

CTPYKTYpUpPOBaHMsI U  TOCIEAOBATEIbHOCTH M3yUyeHUs Y4yeOHOro Mmarepuana,
KOJIMUECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTepPHCTHK; MOAXOI0B K (HOPMUPOBAHHIO
COJIepKATeNbHON OCHOBBI KOHTPOJII M OIEHKH OOpa3oBaTEeNbHBIX JIOCTHXKEHUH
o0Oydaromuxcsi B paMKax MUTOrOBOH aTTecTalluu B (popMe €IMHOr0o roCy/1apCTBEHHOIO
9K3aMEHa [0 XUMUH.

[Tporpamma asnist yriayOI€HHOTO U3YUYCHUS XUMHUH:

® yCTAHABJIMBAET MHBAPHUAHTHOE MPEIMETHOE COJiepXKaHue, 00sd3aTenbHOe Ui U3yUeHUs B

paMKax OTACJIIBHBIX HpO(I)PIJIeﬁ, npeayCcMaTpuBacT pacnpeaciICHUC )51
CTPYKTYpHUPOBAHHEC €T0 MO KJIacCaM, OCHOBHBIM COACPIKATCIIbHBIM J'II/IHI/IHM/pa3I[CJ'IaM
Kypca;

e TaéT MpPUMEpHOE paclpesesieHue y4eOHOro BPEMEHH, PEKOMEHAYEMOTro NSl U3y4eHHUS
OTJIEIbHBIX TEM;

e [Ipe/iIaraeT NMPUMEPHYI0 MOCIeA0BaTENbHOCTh U3YUEHHUs] Y4eOHOro MaTepuaia ¢ yuéTom
JIOTUKU OCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3EH;

® TaéT METOAMYECKYI0 MHTEpPIpPETAlUI0 Leled M 3ahad  M3y4deHHs MpeaAMeTa Ha
yrayOa€HHOM ypOBHE C y4€TOM COBPEMEHHBIX HMPHUOPUTETOB B CHUCTEME CPEIHEro
o0rmiero oOpa3oBaHus, COJAEPKATEIBHON XapaKTePUCTUKU IUIAHUPYEMBIX pEe3yJIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MpPOTrpaMMBbl CpeAHEro oouiero oOpa3oBaHUS
(JINYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAK)KE C YUYETOM OCHOBHBIX BHJIOB



y4eOHO-II03HABaTEIbHbIX JEHCTBUI OO0YyYaloOLIErocss IO OCBOEHUIO COJIEp KaHUs
npeaMera.

[To BceM Ha3BaHHBIM HO3MLMSAM B [pOrpaMMe IO XUMHUM IPEIyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOy4Y€HHEM XHMHUU Ha YpOBHE OCHOBHOro o0Iero oOpa3oBaHus. 3a
npefenamMy  YCTaHOBJIEHHOM MporpaMMod IO XHUMHUM  00s3aTesbHOW  (MHBapUaHTHOM)
COCTABJISIIOLICH COAep KaHusl yaeOHOTO npeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MPOuIs O0ydICHHS.

B coorBerctBUM ¢ koHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHInpoBaHHOro 00yUeHHs Ha
YPOBHE CpeHEro o0miero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJIEHHOTO M3yYCHHs HAIpPaBJICH
Ha pealM3allMi0 IPEEeMCTBEHHOCTHM C MOCIEAYIOUIMM 3TaloM IOJIyYEHUs XHMHUYECKOIo
o0pa3oBaHUsl B paMKaX HW3y4EHHUS CHELMAIbHBIX €CTECTBEHHO-HAYYHbIX M XHUMHUYECKUX
JUCLIMIUIMH B By3aX M OpraHM3alusix CpeIHero npodeccuoHaibHoro oopasoBanus. B 3Toii cBs3u
U3y4YeHHE TIpeaAMeTa «XUMHUS» OpPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha paclIMpeHHEe U
yriayOjieHue TEeOpeTHYeCKOW M IPaKTHUYECKOW IMOArOTOBKM OOYyYaroluXxcs, BbIOpPaBIIMX
ornpenenéHHbId Mpopmib 00yuyeHus,, B TOM YUCIE ¢ NEPCHEKTHUBON MOCIEIYIOMEro MOTyYeHus
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro odpasosanus. Hapsimy ¢ atum,
B cBere TpeboBanmii @I'OC COO K TuIaHUpPYeMBIM pe3yJibTaTaM OCBOCHHS (eaepabHON
00pa3oBaTebHONW IPOrpaMMBbl CpeJHEero oOuiero oOpa3oBaHUsl M3y4YEHHE NpeaMeTa «XUMHsD
OPUEHTHPOBAHO TaKX€ Ha PEIIEHUE 3a/1a4 BOCIMTAHUSA U COLIMATIBHOIO Pa3BUTUS 00yUarOIIUXCS,
Ha (OPMUPOBAHUE Yy HUX OOIIEUHTEUIEKTYaIbHbIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTro
Tpyaa © O0OOOMIEHHBIX CHOCOOOB JIEATENBHOCTH, HMMEIOIUX  MEXKIUCIHUILINHAPHBIN,
HaJIIPEIMETHBIN XapakTep.

CocrapnstomuMu  npeaMmera «XUMUs» Ha YpPOBHE YIIIyOJNEHHOIO HU3Yy4YEHMs SIBIISIOTCS
yrayonénnbie Kypebl — «Opranudeckass xumus» u «OO0mas 1 Heopranudeckas xumus». [lpu
OTpe/ieNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOM OpraHM3alMM COAEpkKaHHs 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojoxeHuss GPI'OC COO o pazanuusx 6a30BOro u
yri1yOIE€HHOTO YPOBHEH U3yUYeHHUs peaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas Xumus» U «OOmas v HeopraHuyeckas
XUMUSD» COCTABJIIET COBOKYIHOCTh IMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K Oa30BOMY
YPOBHIO M3y4Y€HHUs INpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPENEIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonbplmMi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIWYEHHUS 00bEMa 3HAHUM O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX UX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIIyOJeHHs MpPEeACTaBICHUNH O CTPOCHUHU
BEIIIECTBA, XUMHUECKONW CBSA3M M 3aKOHOMEPHOCTSIX MPOTEKaHMs PEeaKIUi, pacCMaTpUBAaEMBbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHue nepruoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKMX  3JIEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b 0OBACHIETCS C
TOYKU 3pEHHs] DPHEPreTHYECKUX HM3MEHEHUH mpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKXKe ¢
TOYKH 3pEHUs MexaHH3MOB €€ oOpazoBaHus. lM3yueHHe THUNOB peakIUil JOIMOJIHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U AIEKTPOJIN3E PacIlIaBOB
U PacTBOPOB BeEIIECTB. B Kypce opraHM4eckoll XUMHHM IPU PAaCCMOTPEHMHM PEaKLMOHHOMN
CHOCOOHOCTH COEMHEHUH yensieTcs oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYypCOB XMUMHH YTITyOJIEHHOTO YpOBHS
W3YYCHHS U KIACCOB OMpenenéHHOro mnpoduiis (TIaBHBIM 00pa3oM Ha HX CTPYKTYpy H
XapaxkTep JOMOJIHEHHUM K OOIIell cucTeMe MpeIMETHBIX 3HAaHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa Il KIAcCOB XHMHUKO-(DH3MYecKOoro
npoduist 60JBINIOE 3HAYECHUE OyIyT MMETh 3JIEMEHTHI y4eOHOTro Marepuajia Mo oOImeld XUMUU.
[Ipy m3ydeHum mnpeaMeTa B JaHHOM CiIydae akUEHT OyJIeT clenaH Ha OOIIHOCTh METO/I0B
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XUMHH M B (DU3HKE: aTOMHO-MOJIEKYJISIpHAsT TCOPUS
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, FIEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B TO ke BpeMs B collepiKaHUU MPEAMETa JIIsl KIIACCOB XUMHUKO-OMOJIOTHYECKOTO TPOQPUIIS
00BN yAETbHBIN Bec OyIeT MMEeTh OpraHMyYeckas XuMus. B 3ToMm ciyuae mpenoctaBisieTcs
BO3MOXKHOCTh Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKONH CHCTEMBI, B COCTaB KOTOPOW BXOIST, K MpPUMEpPY, TaKUe CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMMHJIbI, O€JNKH, YIJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U Apyrue. [lpu srom
3HAHUSI O COCTaBE M CBOMCTBAx IMPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUS CYIIHOCTH MPOLECCOB POTOCUHTE3A, bIXaHUS, MUIIEBAPECHHUS.

B mnnane ¢opmupoBaHUs OCHOB HAay4YHOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAYy4HBIX
METO/IOB TIO3HAHUSA U OIbITA MTPAKTUUECKOT0 MPUMEHEHUSI HAYyYHBIX 3HAaHUH W3yUYeHUE MpeameTa
«Xumusiy Ha yrioyOn€HHOM YpOBHE OCHOBAaHO HAa MEXKIIPEAMETHBIX CBS3SX C YYCOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBeHHO-Hay4HbIE IPEAMETHD,
«Marematuka u nHpopMaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Ipu uzyyeHum yueOHOTO mpeaMera «XUMHs» Ha YIrIIyOJIEHHOM YPOBHE TaKXkKe, Kak Ha
YPOBHE OCHOBHOTO M CpemHero oOmero oOpa3zoBanus (Ha ©0a30BOM YypOBHE), 3amauei
MEPBOCTENEHHONW 3HAYMMOCTH sBisieTcs (OpPMHUPOBAaHME OCHOB HAyKH XUMHUHU Kak o0iacTu
COBPEMEHHOI'O €CTECTBO3HAHHUSA, IPAKTUYECKON JIE€ATEIbHOCTU YEJIOBEKA W OJHOTO W3
KOMITIOHCHTOB MHUPOBOW KYJIbTYphI. PerieHne 3Toil 3amaun Ha yriayOJIEHHOM YpOBHE H3ydYeHUS
npeaMeTa npearnoaraeT peaan3aluio Takux 1ene, Kak:

¢ hopmupoBaHUE TPEICTABICHUN: O MaTEpUaIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSAX U
MMO3HABAEMOCTH SIBJICHUH MPHUPOIBI, O MECTE XUMHHU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Beayleil poiu B 00€CIeYeHHH YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA: B PEIICHUU
npo0JieM HKOJOTMYECKOM, SHEePreTHYeckol M MUIIEeBONW Oe30MacHOCTH, B Pa3BUTHH
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAIIOB, HOBBIX HCTOYHHUKOB DHEPrUHU, B
obecrieyeHnn paloHaIbHOrO MIPUPOIOTIOIB30BAHMUS, B hopmupoBaHUHI
MHUPOBO33PEHUS U O0IIEH KyIbTyphl YEIOBEKA, a TAKKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEIE;

® OCBOCHUE CHCTEMBl 3HAHHM, JIEKAIIMX B OCHOBE XHMMHUYECKOW COCTaBISIOLIEH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIaMEHTAIbHBIX MOHSTUN, 3aKOHOB U
TEOPHIl XWMHUM, COBPEMEHHBIX MPEACTABICHUII O CTPOCHHUM BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECUH, PACTBOpPAX M JUCIEPCHBIX CHCTEMaX, 00 00X
HayYHBIX TPUHIIUIAX XUMHUYECKOTO MTPOU3BOJICTBA;

e popmupoBaHue y 0O0ydYarOmMXCS OCO3HAHHOIO IOHMMAaHHSA BOCTPEOOBAHHOCTU
CHUCTEMHBIX XUMHUYECKMX 3HAHHWH 711 OOBSCHEHMsI KIIOYEBBIX HJACH HW MpodiieM
COBPEMEHHOW XWUMHUU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO peEIIeHHsS MpoOJieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OIEHKH C TO3ULHMA 3KOJIOTHYECKOU
0€30aCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJACTBEHHOM NEATEILHOCTH YEIOBEKa,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKOH
BEIIIECTB;

e yrinyOJeHre TMpeACTaBIEHUNH O HAy4YHBIX METOJax TO3HaHMs, HEOOXOIHWMBIX JUIs
NpUOOpPETEeHUsI YMEHHUI OPUEHTUPOBATHCSA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX
SBIICHUH, WMEIOMIMX MECTO B TPUPOJE, B MPAKTHYECKOH JCATCIBHOCTH H
MOBCEIHEBHOW KU3HU.

B nmnnane peanu3zanuu MEpBOOYEPEIHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIUX (PYHKIIHIMA
LEJIOCTHOW CHUCTEMBI CpeJHEro oO0IIero oOpa3oBaHUsl NMPU M3YYCHUU MpeaMeTa «XUMus» Ha
yTiy0IEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MIPHOOPETAIOT TaKUE TSN U 3a/1a4H, KaK:

® BOCITUTaHUE YOSKIEHHOCTH B TO3HABAEMOCTH SIBIICHUU MPUPOJIBI, YBAKEHUS K MIPOIECCY
TBOpPUYECTBA B OOJIACTH TEOPETUYCCKUX M TMPHUKIAJHBIX HCCICAOBAaHUN B XHUMHH,
dbopMUpPOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKHU;

®pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHUS 00IIEYeTIOBEYECKUX [IEHHOCTEH;

® pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaromuxcsi,  ¢GOpMUpPOBaHHE Yy  HHUX  CO3HATENHOTO  OTHOIICHHUS K
caMoO0pa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCHEITHON
po(heCCHOHATLHOM W OOIIECTBEHHOW JIEATSIBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3JI0POBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e popmupoBaHUME YMEHHH W HaBBIKOB PAa3yMHOTO MPUPOJOIOIBb30BAHUS, Pa3BUTHE
9KOJIOTHYECKOH  KyJbTYpbl,  IPHUOOpETEHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTHYECKOH JeSITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIyCMOTPEHHBIX I HW3yYEHUsS XUMHU Ha YTIIyOJEHHOM YPOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 ximacce — 102 yaca (3 ydaca B
Heznento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COAEPKXAHUE OBYUYEHUA
10 KITIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OPraHUYEeCKUX COCIAUHECHUM.

DJEeKTPOHHOE CTPOEHUE aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yTIepoAd. XUMUYECKas CBS3b B OPraHMYECKUX COCHUHCHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOuTaneil, 6- u
n-cBsi3u. OnuHapHas, JBOWHAS M TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJEKyIax
opranuyeckux euiects. [lonsTre o cBOO0AHOM panuKaie, Hykieoduse u 3JaeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAUHEHUN.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJIbl pa3iMYHBIX BHUOB:
pa3BEépHyTas, COKpalll€éHHas, ckeneTHas. M3omepus. Buasl wu3omepuu: CTpyKTypHas,
POCTPAHCTBEHHAs. JJEKTPOHHBIE OJ(PQPEKTHl B MOJEKYyJIaX OpPraHMYECKUX COCAMHEHHH
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBienue o Kinaccupukauy opranndeckux euecTs. [loHsaTue o GyHKIMOHAIBHON
rpynne. I'omosnorus. I'omonornueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenunenuii (IUPAC) u TpuBHanbHbIC HA3BAHUS OTICIBHBIX MPEACTABHTEIICH.

OcoOenHocT M KiIaccUpUKalusg  OpraHmyeckux  peakuuil.  OkuciaurenpHo-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYEeCcKMX BEIIECTB M MaTepUalaMd Ha MX OCHOBE, OMBITHI 10 MPEBPAIIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYyIIMBaHME M  TOPEHHE),
KOHCTPYMPOBAaHHUE MOJEJIEW MOJIEKYJI OPTraHUYECKUX BEIIECTB.

Yraesoaopoasl.

Anxanbl. ['omonoruueckuil psii ankaHoB, oOmas (GopMyia, HOMEHKIATypa U HU30MEpHUs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP>-THOPHIM3AIMS ATOMHBIX
opOuTaneit yriepoja, 6-cBsi3b. OU3HUEeCKUe CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
LIUKIU3aluy, THpOJM3a, KpeKuHra, ropeHus. IIpeacraBieHne o MexaHM3ME peakUuil
PaIUKAIBHOIO 3aMEILECHHUS.

Haxoxnaenue B npupoae. CriocoObl OJIy4eHUs U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyiia, HOMeHKIaTypa U u3omMepus. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOWCTB MabIX (IMKIJIONPOINAH, NMKJIOOyTaH) M OOBIYHBIX (LIMKIIONEHTaH,
IUKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHUE [IUKI0ATKaHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOuias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alkeHOB, SP>-TMOpHIM3alUs aTOMHBIX OpbuTaseil
yriaepojaa, 6- U n-cBsa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-Tpanc-) uzomepus. dOusznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOCIWHEHHMsS, 3aMEIICHHS B (-
MIOJIOXKEHUE TIPU JBOWHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHBIE peakIuy Ha 1BOIHYIO CBs3b. CIOCOOB! NOTYYEHUs U IPUMEHEHHE aKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus cOnpspKEHHBIX JUEHOB.
CrniocoOblI MosTy4eHus U IpUMEHEHHUE allKaIueHOB.

Ankunbl. 'oMonorudeckuil psii ankuHoB, oOmas GopMyia, HOMEHKIATypa U U30MepHsl.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPHAM3ALMUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA QJIKUHOB,
MMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peaKIM Ha TPOilHYIO CBs3b. CrocoObI
MOJIy4Y€HUsl U IPUMEHEHUE aJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). ['omonoruueckuii psa apeHos, oomas Gopmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30IIa.
Oduznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOWCTBAa OEH30Jla M €ro TOMOJIOTOB: pEaKlUu
3aMelIeHus B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM paJMKale, PEaKIUU MPHCOSIUHEHHS,
OKHCIICHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOMIEM JICHCTBUN 3aMeCTUTEINCH
B OCH30JILHOM KOJIbIIE Ha MpPUMEpE aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, TUAPOKCUIBHOMH,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMHYECKHX CBONCTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJyuYeHUST U NPUMEHEHHE  apoOMaTHYECKHUX
YIJIEBOJOPOOB.

[Tpuponnsiii ra3. IlomyTtable HedTsHbIEe ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yIroib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku HePTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHA, KaTAIMTUICCKHI), pruGopMuHT, upoiu3. [Ipoaykrel mepepabotku HedTH, WX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJaccaMH YIJI€BOJ0POJIOB.

DJIEKTPOHHOE CTPOEHUE TaAJOTCHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOIpyMIly, LHMAaHOTpyMmIly, aMmuHorpymmy. J[leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO pacTBopa wiénoun. BzaumonelicTBue
JUTAJIOT€HAIKAHOB C MarHueM M LMHKOM. [IoHsTHE O MeTamioOpraHM4ecKUX COEIUHEHMSX.
Hcnonp30BaHre TallOTEHIIPOU3BOIHBIX YTJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3E
OpraHMYECKUX BEIIECTB.

DKCIepUMEHTaIbHbIE METOJbl H3YyUYEHUS BEHIECTB M HMX TNPEBPAIICHUN: HU3YUCHHUE
bu3NYECKUX  CBOWMCTB  YITIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  PEaAKIIUil
YIJIE€BOAOPOAOB Pa3IMYHBIX KJIAcCOB (0OeciBeunBaHUE OPOMHONM MM MOIHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE yTIEpo/ia U BOJAOPOJa B OPTraHUYECKHUX BEIECTBAX,
MONly4YeHHEe STHJIEHA U M3Y4YEHHE €ro CBOICTB, O3HaKomieHHEe ¢ Kosekuusmu «Hedtb» u
«Yromb», ¢ oOpa3laMu TUIaCTMAcC, KAay4yKOB U PE3UHBI, MOJCIHPOBAHHE MOJEKYI
YTJIEBOJIOPOOB U TaJOTEHIIPOU3BOHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xanue oprannyeckme coeiMHeHusl.

[IpenenpHBIe OAHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKyNl (Ha MpUMEpe METaHoJNa H
sTanona). ['omonornyeckuit psia, obmias popmyia, H30Mepus, HOMEHKJIATypa U KIacCUPUKAIIUS.
duznyeckue CBOICTBA NPENENbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHbie CBSI3M MeEXay
MOJIEKYJJaMH CHUPTOB. XHUMHUYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHHs, Jerujiparalu,
OKHCIIEHUs1, B3aUMOJECICTBUE C OPraHMYECKUMU U HEOPTaHUYECKUMU KucioTaMu. KauecTBeHHas
peakuusi Ha OJIHOATOMHbIE CHUPTHI. [[eficTBUE 3TaHONa M METaHOJIAa HAa OPraHM3M YeJOBEKa.
CrniocoOblI osTy4eHHs 1 IPUMEHEHUE OJTHOATOMHBIX CITIUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOCHHOCTH (PUBHUECKUX U XUMHUYECKUX
CBOJNCTB.

MHOroaroMHbl€ CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKHUE
CBOMCTBA: pEaKklUMHM 3aMEUICHUs, B3aUMOJEUCTBUE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEakiusi Ha MHOroaToMHble cnupthl. [IpenacraBienue o MexaHusme
peakuuii HyKJIeopuIbHOTO 3aMelienus. JleiictBue Ha opranu3M 4enoBeka. CriocoObl MOTyUYeHHUs
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®usndeckue cpoiictBa (peHosa. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (heHOma. KauecTBeHHBIS
peakiuu Ha Qeron. TokcmuHocTh (erona. CrocoObl MoNMydeHHWs W MpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJErubl M KETOHbl. JEKTPOHHOE CTPOCHUE
KapOOHWIBHOM Tpymnmbl. ['oMonoruyeckue psapl anbIerujoB M KETOHOB, oOmias ¢opmyia,
U30MEpPUS M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anmpieruibl. CrocoObl MOMyueHUss M NMPUMEHEHHE albJECTHI0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYJI
KapOOHOBBIX KHCIOT. M3omepuss m HoMeHKiarypa. (DHU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelenbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHbIe CBS3M MEXAYy MOJEKyJIaMHU KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKALNU, PEAKIUU C
y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KAPOOHOBBIX KHCIIOT — CIIOKHBIX 3pupax. MHOroobpasue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTUYECKHX KapOOHOBBIX KHCIIOT, IUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuciOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO.EB8As, JUHONEH06ds KHCIOTHL.. CrocoOsl
MOJIyYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upsl. ['oMonoruueckuit psn, obmias Gopmyrna, u3oMepus ¥ HOMEHKIATYDA.
®u3nyecKue U XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHYECKHE CBOICTBA XHUPOB: TUIPOJIU3 B KUCION U
nienouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIMX OCTATKH HETIPEAETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUTa KaK COJIM BBICIINX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AW- H
noyMcaxapuasl). MoHocaxapuapl: TIOKO3a, (PyKTO3a, TajllakTo3a, pubo3a, Ie30KCHpubo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIFOKO3Bl:  PEAKIUMU C YYaCTUEM CIHMPTOBBIX M  aJbJETMJHOM TpYII, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTU
opranu3ma. Jlucaxapuiel: caxaposa, MajbTo3a M JakTo3a. BoccTraHaBiauBaioue U
HEBOCCTaHABIIMBAIONIME Jucaxapulbl. ['maponus aucaxapuiaoB. HaxoxxneHue B mpupoje u
npumeHenue. [lomucaxapuapl: Kpaxmaji, TJIMKOT€H M 1emnono3a. CTpoeHre MakKpOMOJIEKYJ
Kpaxmaja, TJMKOTeHa U LeJuioyio3pl. Dui3nueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOWCTBA Kpaxmaja: THMAPOJIN3, KAYECTBEHHAs PEaKIus C HOJAOM. XHUMHUYECKHE
CBOICTBa IEIITIOI03bI: TUAPOIIN3, TTOTyYeHHE dPUPOB 1eUTI0N03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIEeCTB M MX IMpEBpallleHUi: pacTBOPUMOCTH
pa3IMyYHBIX CHUPTOB B BOJAE, B3aUMOACWUCTBHUE JTAHOJNA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PaCKAIEHHOW MEIHOM IPOBOJIOKE, OKHCJICHHE OSTUIIOBOIO CIIMPTA
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKI[UU Ha
anbpAeTU bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHMCIIOTbI, B3aUMO/IEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmaia C MOJIOM, PEIICHUE
9KCIIEPUMEHTANBHBIX 337a4 10 TeMaM «Crnupthl U ¢eHonbl», «KapOoHoBbIe KUCTOTHI. ClI0XKHbBIE
3upb.

A3oTcoaep:kalye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYI,
oOmast ¢opmyia, u3oMepusi, HOMEHKIATypa U (QU3NYecKHe CBOWCTBA. XMMUYECKOE CBOMCTBA
anr(paTHYECKUX aMUHOB: OCHOBHBIC CBOWCTBA, aJKWJIMPOBAHUE, B3aUMOACWCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0ToM. ConM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psjaa. CTpoeHue aHwivHa. BzaumHoe
BJIMSTHUE TPYIIl aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHUJIMHA.
KavectBennple peakunu Ha aHWinH. CHOCOOBI TMONYyYEHUS W TMPHUMEHEHHE alu(paTHYECKUX
amuHOB. [losyueHre aHWIMHA U3 HUTPOOEH3071a.

AmMuHokucnotel. Homenknmarypa u uszomepus. OrtnenbHble TPEACTaBUTENN  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XUMUYECKHE CBONCTBA
AMHHOKHCIIOT Kak aM(OTEPHBIX OPTraHMYECKUX COCTUHEHHUN, pPEaKIus IOJIMKOHICHCAINH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHCIOT. CUHTE3 U TUIPOIU3
MENTHIOB.

benku kak mpupoansle monumepbl. [lepBuuHasi, BTOpUYHAash W TpPETHYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: MAPOJIN3, JEHATypalus, KaueCTBEHHbIE pEaKluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX MPEBPALIEHUI: pPAacTBOPEHHE
0enKOB B BOJIE, JIeHATypalusl OEIKOB MPU HAarpeBaHMH, I[BETHbIE pEakIMM Ha OENKH, pelleHne
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALME OPTaHWYECKHUE COCAUHEHUS» U
«Pacno3HaBaHMe OpraHUYECKUX COCAMHEHUI.

BbicokoMoO/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COECJUHEHHWI: MOHOMEp, IOJIMIMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPeOHss MOJeKyJspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEPU3AIIUs U MOJIMKOHCHCAIINS.

[TomumepHbIe MaTepHabl. [Tnactmaccel (mosnmaTUIIEH, MIOJINIIPOTINJIEH,
HOJUBUHUIXJIOPHU], HOJMCTUPOII, HOJMMETUIIMETaKpUJIaT, MOJIMKapOOHATHI,
nosaudTHIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHna: HaTypasibHble (XJIOMOK, IIEPCTh, HIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHHUs  (TedyoH, KeBiap, dBJIEKTPOINPOBOISIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



OKCIIEpUMEHTAIbHbIE METOABl U3YYEHUSI BELIECTB M UX MPEBPALLIECHUNA: 03HAKOMIIEHHE C
oOpa3lilaMd TMPUPOIAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 Teme «Pacrno3HaBanue miacTMacc U BOJIOKOH.

Pacuérnpie 3anaun.

Haxoxnenve MonekynsipHOH (pOpMyJbl OPraHUYECKOTO0 COSTUHEHHS [0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXKICHHE MOJEKYJISIPHOW (OPMYIIBI OPraHHYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHUs, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB peaKlUU WU/WUIN UCXOJHBIX BEIECTB, YCTAHOBICHUE CTPYKTYPHOI (hopMyIibl
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOICTB WM CIIOCOOOB MOJIy4YeHUS,
OIpE/IeNICHUE JI0JIM BbIXOJA IIPOyKTa PEAKIIMUA OT TEOPETUUECKH BO3MOXHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3yYEHUU opraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSATUHN, TPUHATHIX B OTEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIH (haKT, THUIOTE3a, TEOPHS,
3aKOH, aHAJIMW3, CUHTE3, KiaccHu(pUKauus, HAOMIOJEeHUE, M3MEPEHUE, DKCIEPUMEHT, MOJEIb,
MO/ICJINPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEINYHMHEI,
€MHULIbI U3MEPEHUs1, CKOPOCTb, SHEPT U, Macca.

buonorus: kierka, opranusmM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTepOTPOGHBIA THUI MHUTaHUS, OpoXXeHHe, (HOTOCHUHTE3, JIbIXaHWE, OCNKH,
YTIICBOJIBI, )KUPHI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadusi: mone3Hble HCKOMaeMble, TOTLITUBO.

TexHONorus: NUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAIIBHOTO MUTAaHUSA, MOIOIIIME CPEICTBA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



11 KITACC
OBLIASA U HEOPTAHUYECKAA XUMUA

Teoperudyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX s/iep. XUMHUECKUM 31eMeHT. M3oTonbl. CTpoeHHEe 31IEKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBbIE 4YHCIIa. DHEPreTHUYECKUE YpPOBHHU U TOIYpPOBHU. ATOMHbBIE
opourtanmu. Kimaccudukaruss XMMUYECKHX 3JEMEHTOB (S-, pP-, d-, f-anmemenTsl). Pacnpenencuue
QJIGKTPOHOB TI0 aTOMHBIM OpOWUTANIsAM. ODJIEKTPOHHBIE KOH(QUTYpAaIlMH aTOMOB JJICMECHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, JIIEKTPOHHbBIC
KOH(UTYpalli HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucrema Xumuueckux saemeHtoB [I.1.
MenneneeBa. CBsi3zb nepuoauyeckoro 3akoHa u Ilepuoanydeckoil CHCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX MMH IPOCTHIX M CIOKHBIX BEIIECTB MO TpymHrnaMm u
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneesa.

Xumuyeckas CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAs, MOHHAsA, METAJJIMYECKasl.
MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIM M JJOHOPHO-aKLENTOPHBIN. DHEeprus
U JyivHa cBA3U. [loasipHOCTH, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble
cBs3u. Bogopoanas cBsi3b. MeXMONIEKyISIpHbIE B3aUMOICUCTBUSL.

BaneHTHOCTP W BaJIeHTHBIE BO3MOXXHOCTU aTOMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MpUMEpE COCIUHEHHH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HOHa!
KOMIUIEKCOOOpa30BaTeib, JIMTAHABI. 3HAUCHHWE KOMIUICKCHBIX coeauHeHuid. [loHaTtne o
KOOPAWHALIMOHHON XHUMUHU.

BemiectBa MOJEKYISPHOTO M HEMOJEKYISPHOTO CTPOEHUS. THUIBl KPUCTAIIMYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonsitne o nucnepcHbIXx cuctemax. Mctunubie pacTtBopsl. [IpeacTaBieHne o KOJTOUIHBIX
pactBopax. CrocoObl BBIpaKEHHSI KOHIIEHTPAIlMM PAacTBOPOB: MaccoBas JOJS BEIIeCTBa B
pacTBope, MoOJIsIpHas ~ KOHUEHTpaius. HacelllleHHble ¥ = HEHaChIIEHHBIE  PaCcTBOPHI,
pacTBopuMOcTb. Kpucrannoruaparst.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHMYECKUX BEHIECTB. TpHUBUAIbHBIC Ha3BaHUS
OT/IENbHBIX MPEJICTAaBUTEIICH HEOPTaHUIECKUX BEIIECTB.

Knaccudukanus XMMHUECKUX peaKIfii B HEOPraHUIEeCKONW U OPraHMYeCKOi XUMHUU. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHMS W TPEBPALICHUS SHEPIHUU MPU XUMHUYECKUX
peakmusax. TermoBbie YPPEKTh XUMUYECKUX peakiuii. TepMoXuMudecKkrue ypaBHEHUSI.

CKOpOoCTh XUMHYECKOM pPEeakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (hakTOopoB. ['oMOreHHbIE
U TeTeporeHHble peakunu. Katanus u kataam3aropsl.

OOpatumbie ©  HeoOpaTHMbBIE peakIuh. XUMHUYeckoe paBHOBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHsi. DaKkTOphI, BIMSIONIME HAa TIOJOKCHHE XUMHYECKOTO PaBHOBECHSI:
TEeMIIepaTypa, NaBICeHUE W KOHIIEHTPAIlMU BEIIECTB, YYacTBYIOMUX B peakiuu. [Ipunnum Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CunpHble U crabble  eKTponuThl. CTeneHb
nucconmanuu. Cpena BOIHBIX PacCTBOPOB: KUCJIOTHAs, HEWTpasbHas, IIeIoYHas. BomopoaHsbiil
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiuu nonnoro oOMeHa.



OKHCIUTENIBHO-BOCCTAHOBUTEIbHBIE peakuuud. CreneHb OKucieHud. OKUCIHTENb U
BOCCTAaHOBUTENb. [Iponeccel OKHMCIEHHs M BOCCTAHOBJICHUSA. BaKHeWIINEe OKUCIUTENU H
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OajlaHCca. DJIEKTPOIN3 PaCTBOPOB M PACILJIAaBOB BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJbl HM3YYEHHs BEIIECTB M HUX IPEBPAIICHUN: PAa3JIOKECHHE
IIEPOKCHJA BOJOpPOJAa B IPUCYTCTBUU KaTaJIM3aTOPa, MOJEIHA KPUCTAIUIMYECKHX PEIIETOK,
NOPOBEICHUE pEAaKIUd MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IMOMOUIBIO
WH/IMKATOPOB, U3YYCHUE BIMSHUS PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOH peakuuu U
II0JIO)KEHNE XUMHYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenue HemerawioB B Ilepuoanueckoil cucreMe XUMHUYECKMX 3yemeHToB J[.M.
MenzeneeBa U OCOOCHHOCTH CTPOCHHS HX aromMoB. (Dusnyueckue CBOMCTBA HEMETAJUIOB.
Annotponust HeMeTa/uIoB (Ha IpuMepe KUCIopoJia, cepsbl, hocdopa u yriepoaa).

Bonopon. Ilonydenue, gusnueckue U XMMHUYECKHE CBOMCTBA: peakLUU C METAUIAMU U
HEMETaJUIAMU, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. | Mapuabl. TOIUIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxaeHne B mpupoje, CrocoObl MOMy4YeHus, GU3NIeCKue M XUMHYECKUE
cBoiicTBa. I'ajmoreHoBojoponbl. BaxHeimme KucioponcoiepKallue COECIUHEHHUS TaJOr€HOB.
JlaGopaTopHble U MPOMBILIIEHHBIE CIIOCOOBI MOJIYYEeHHUs rajJoreHoB. IIpuMeHeHne rajJoreHoB u
UX COCIMHEHHH.

Kucnopon, o30H. JlabopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJTYYEHUsI KHUCIOPOAA.
dusnyeckue U XUMHMYECKHE CBOMCTBA W IIPUMEHEHHME Kuciopojga M 030HA. OKcuAbl U
IIEPOKCH/IBI.

Cepa. Haxoxnenwe B NpUPOJE, CIIOCOOBI IMOJNYYCHUS, (U3MUSCKHEC W XHUMHUYCCKUE
croiictBa. CepoBogopon, cyibduubl. Oxeun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KUCIOTBl U UX coiau. OcoOEHHOCTH CBOWCTB CepHOM KucioThl. llpumenenue cepsl u eé
COEeIMHEHUI.

Azor. Haxoxnenwe B mpupoje, CIOCOOBI TONyYeHHs, (DU3MUECKHE W XUMHUYECKHE
cBoiictBa. AMMMak, HUTpuAbL. OKcuabpl a3ora. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOHM KucinoTsl. IIpuMeHeHMe a30Ta W €ro coeiuHeHHH. A30THBIE
ynoOpeHusl.

®ochop. Haxoxnenne B mpupoje, CocoObl MONydeHHUs, (U3UUECKUEe U XUMHUYECKHE
cBoiictBa. Dochuast u dochun. Oxcuasl dochopa, ¢ochopHas kuciora u €€ COJH.
[Tpumenenue dochopa u ero coenunenunit. @ochopHbie yA0OpeHHUS.

VYraepon, HaxoxjaAeHuUE B IpHpoJe. AJUIOTponHble Moaudukanuu. duszndeckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHbIX yriepoaoMm. Okcua yriepoma(ll),
okcun yriaepoaa(lV), yrombHas kuciora M €€ coiid. AKTMUBUPOBAHHBIA YTOJib, afCOPOIHSI.
Oynnepensl, rpadeH, yriepoaHble HaHOTpyOku. [IpuMeHeHHe MpOCTBIX  BEILIECTB,
00pa30BaHHBIX YTIEPOJOM, H €r0 COEAUHEHHH.

Kpemuuii. Haxoxnenue B npupone, crnocoObl MOdy4yeHHUs, (GU3HUecKhe U XUMHYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHue KpeMHUsI U ero
coenuHeHuil. CTEKIO0, €ro MOIy4eHHUE, BUBI CTEKIIA.

[Tonoxenue meramon B [leproanueckoi cucTeMe XUMHUECKUX 1eMeHTOB. OcOOEHHOCTH
CTPOEHHS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayioB. O0mue puznyeckue cBONCTBAa METAJLIOB.
[IpumeneHue MeTayioB B ObITY M TexHUKE. CIIaBbl METAIIIOB.

DNeKTPOXUMHUECKUI psii  HampspkeHud MertayioB. OOmmue crnocoObl  MONTydeHUs
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIITYPIHysl, MeKTpomeTautyprus. Ilonsarue o koppo3un
MeTay1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.



OO6mas xapakrepuctuka metawioB |A-rpynmner [leproandeckoil CHCTEMBI XUMHUYECKUX
aneMeHTOB. Harpuii u kanuil: monydeHnue, GU3NUECKUE U XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapaktepuctuka MetamwioB |IA-rpynnsr [leproguueckoit cucTeMbl XUMHYECKHX
9JeMEeHTOB. Maruuii ¥ KanblMil: ToJdy4yeHue, (QU3NYecKue U XUMHYECKHE CBOMWCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCT BOABI M CIOCOOBI €€ yCTpaHEeHHUS.

ANIOMHMHHI: TIOTy4YeHHE, (PU3UYECKUE M XUMHUYECKHE CBOWCTBA, MPHUMEHEHHE MPOCTOTO
BElIeCTBA M €ro CcoeAMHEHUH. AM(OTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmass xapakTepucTuka MeTtauioB nobouHblx noarpynm (b-rpymm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKHUX JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAuHeHuM. OKCHUIIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
ITonmyyenue u npuMEHEHUE Xpoma.

®u3nyeckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro COeJWHEHHH. Baxunenmme
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(V1) u mapranna(VIl). [lepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

®uznyeckue U XUMUYECKUE CBOMCTBA JKene3a U ero coequHeHnil. OKCHUbl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonmydyenue u npuMeHEHHE KeJie3a U €ro CIIABOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonydenre u npumeHenmue
MeIU U €€ COCIMHEHUM.

[{uak: monydeHue, GU3NIECKUE U XUMUYIECKUE CBOMCTBA. AM(OTEpHBIC CBOWCTBA OKCH/IA
U TUJIPOKCH/IA LIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHrne NuHKa U ero COeIMHEHUH.

OKCIIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHsS BEUIECTB U MX MPEBPALICHUN: HU3yYEHUE
00pa31l0B HEMETaJIOB, TOpeHue cepel, Qocdopa, xenae3a, MarHus B KHUCIOPOJIE, M3y4eHHUE
KOJUIEKIMH «MeTauibl ¥ CIUIaBbl», B3aMMOJEHCTBHE IIENOYHBIX M ILIEIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOYHO HCIIOJIb30BAHHE BUIEOMATEPUAIOB), B3aUMOJACHCTBUE LIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIEJ0Yeld, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCHUJIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMu KUCJIOT U LIeJ0ueH, pelieHre 3KCIepUMEHTAIbHBIX 3a/1a4y 1o TeMaM «['aloreHsm»,
«Cepa u e€ coequHeHUs», «A30T U pochop U UX COCTUHEHUS», «MeTaJlTbl TJIaBHBIX MOATPYIII,
«MeTtanibl MOOOYHBIX MOATPYIII».

XuMHS U )KU3Hb.

Ponb xumum B obecrnieueHUN yCTOMYMBOTO pa3BUTHs yesoBedecTBa. [loHATHE O HAYyUHBIX
METOJaX IO3HAHUS M METOJOJIOTMM HAyyHOro wuccienoBaHus. HayuHble npuHIUIBI
OpTraHU3aIi XUMUYECKOTO MPOU3BOACTBA. [IpOoMEBIIIIIEHHBIE CITOCOOBI MONYYEeHUs BaXKHEHIIINX
BelecTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMblnieHHbIe
CIOCOOBbI MOJTYYEHHS] METaNIOB U CIUIAaBOB. XMUMHUYECKOE 3arpsi3HEHUE OKpY’KaoIlled cpeabl U
€ro mocyuencTBus. Posb XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MMacHOCTH.

Xumusi M 370pOoBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucmosib30BaHUs
JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMHUM B pa3BUTUU METULIMHBI.

XuUMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Posib XuMun B 0OecTieYeHUHN
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapdroMmepHbie cpeactBa. beitoBas xumusa. [IpaBuna OGe3omacHOro
WCIIOJIb30BaHUs IIPEMapaToB OBITOBOM XMMHH B MOBCETHEBHOMN )KU3HHU.

X¥MHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (LIEMEHT, OETOH).



XuMHS B CENBCKOM X03siiicTBe. OpraHrYecKrue 1 MUHEPAIbHBIC YI00PECHHUS.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIC MaTepHalibl, KPacku, CTEKJIO, Kepamuka. MaTepuaibl
JU1s1 DJIeKTpoHukH. HanotexHonoruu.

Pacuérnble 3a1aun.

Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMaA, KOTMUECTBA
BEIIIECTBA) IMPOJIYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB HMMEET NpHUMECH, Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOJYKTa pEaKklMu, €clid OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C
onpeAe€HHOM MacCOBOM JOJied pacTBOPEHHOIO BEUIECTBA, MACCOBOW JIOIM U MOJISIPHOM
KOHIIGHTpAIlMKM BEILECTBA B PAcCTBOpPE, JOJIA BBIXOJIAa MPOJIYKTa PEaKUUU OT TEOPETHUYECKU
BO3MO>KHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMeTHBIX CBSA3€H MPHU U3YYEHHH OOIIEH U HeOpraHMYeCKOi XUMUU B
11 xmacce OCyIIeCTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK ¥ MOHATUM, IPUHATHIX B OTACIIBHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAyuYHbIE TOHATHA: SBJICHHUE, HAay4YHbIM (akT, TUMoTe3a, TEOpHusd,
3aKOH, aHalW3, CHUHTe3, KIacCupUKalus, MEePUOJUYHOCTb, HAOIIOJCHHE, H3MEPEHUE,
AKCIIEPUMEHT, MOJICIIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MUKPOMHpP, MaKpOMHp, aTOM, SJEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJa, YHEPreTHUYECKH YPOBEHb, BEIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCAIbHBIA ra3, (U3NYECKUE BEITUYMHBI, EIUHHIIBI
WU3MEPEHHUsI, CKOPOCTh, DJHEPT s, Macca.

buonormsi: kierka, opraHusM, OJKocucTema, Ouocdepa, MeTa0OIU3M, MaKpo- H
MUKPOIJIEMEHTbI, O€JIKH, >KUPBI, YTJICBOJbI, HYKICHMHOBBIC KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHomorus: XuMuUecKasi IPOMBIIINIEHHOCTh, METAJUTYPTHsl, CTPOUTEIbHBIE MaTEepPHAIIbI,
CEJIbCKOXO3SUCTBEHHOE TPOU3BOJCTBO, THINEBas MPOMBIIUICHHOCTh, (apMareBTu4YecKas
MPOMBINIIIEHHOCTD, MIPOU3BOJCTBO KOCMETUYECKHUX Ipenaparos, MIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS TTPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
XUMHUH HA YIUIIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTrBercTBHM C CUCTCMHO-ACATCIIBHOCTHBIM 1IOAXOAOM B CTPYKTYpPC JUYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEJHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOUIMMUCS POCCUHCKON IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIPENENIECHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTh  OOYYaroLIUXCs
PYKOBOJACTBOBATLCA IMPUHATHIMU B 06H.[CCTBC npaBujiaMM W HOpMaMu IOBCACHUA, HAJINYUC
IIPaBOCO3HAHUS, HKOJIOTMYECKON KYJIbTYpBhl; CIIOCOOHOCTh CTaBUTh LEJIU U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaroT cPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIIFHOCTH OOYYaIOIIMXCS B MPOLIECCE pealn3alui
00pa30BaTeIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE PE3yJIbTAThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIFHOCTH 00OYYaAIOIIMXCS B MPOLIECCE peaIn3alu
00pa30BaTeNbHON 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYarOIMMKCS CBOUX KOHCTUTYLMOHHBIX MPaB U 00SI3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPABOIOPSAKY;

MNpEaACTaBJICHHUA O COLNMAJIBHBIX HOpMax W IpaBUjIaXx MCKIMYHOCTHBIX OTHOIICHUM B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATEIBHOCTU MPH CO3/IaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HBIX 1 ITO3HABATCJIbHBIX 3a41a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUE€OHOM NeATETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

OEHHOCTHOI'O OTHOMICHHA K HCTOPUYCCKOMY M HAYYHOMY HACJICAUIO OTEYECCTBCHHOM
XAMMUH,

yBaKEHHUsI K IpollecCy TBOpYECTBA B OOJACTH TEOPUH U TMPAKTHUECKOTO MPUIOKEHUS
XMUMHH, OCO3HAHMsI TOTO, YTO JIaHHBIE HAyKH €CTh pEe3yJNbTaT JIUTEIbHBIX HAONIOJICHUMH,
KPOMOTJIMUBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘-IéHI:IX H ITIPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IMIOJIYYEHHH M IMOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPEIOBBIX JOCTIXKEHUSIX COBPEMEHHOM 0TeUeCTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOT'O IMTOBEACHM,

CIOCOOHOCTH OIICHUMBATh CHUTyallMd, CBA3aHHBIC C XUMHUYCCKUMHU ABJICHUAMH, H
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYICh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBAThH CBOE MOBEACHHUEC W IMOCTYIIKHM CBOUX TOBapHHIeﬁ C HOSHHI/II?I
HPABCTBCHHLIX U ITPAaBOBBIX HOPM U C y‘IéTOM OCO3HaHUA HOCJ'IG)]CTBI/II\/’I IMOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:



MOHUMAaHUS IIEHHOCTECH 370pOBOTO W 0e30macHOro ooOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DU3HUECKOMY U IICUXUUYECKOMY 3JI0POBBIO;

cOOIOACHMS TPaBUJI 0E30MacCHOTO OOpAaIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU, B TPYAOBO J1€ATEIBHOCTH;

MOHMMAHUA LEHHOCTH WPaBWJI UHAMBUAYAIBHOTO M KOJUIGKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUS MOCJECACTBUI U HEMPUSATUS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aJKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIICIOBATEIBCKOW JIESATEIBHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKHX 3a/ad COLHUaIbHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYSCKOMY H3YYCHHIO MPOQPECCH pa3IUYHOrO poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYJLy, JIOJSM TPyia U pe3yibTaTaM TPYAOBOH JAEATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBHUIYaTbHOM TpaeKTOpHUH OOpa3oBaHMs,
Oynymei npodeccuu U peaan3anui COOCTBEHHBIX )KH3HECHHBIX TUIAHOB C YYETOM JTMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB M IMOTPeOHOCTEH 00IIeCTBa,

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH 11e7ecO00pa3HOro OTHOIIEHUS K MPHUPOAE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHUS TI100aJTFHOTO XapaKTepa IKOJOTHUUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAaHUSA HEOOXOJUMOCTH HCIIONIB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUSI BOIIPOCOB
palMoOHATIBLHOTO PUPOIOTIOIH30BAHNS;

AKTUBHOTO HEMNPUSTHS IEHCTBUM, MPUHOCIIINX BPEI OKPYKAIOIIEH MPUPOIHON cpee,
YMEHHS TPOTHO3UPOBATh HEONArOMPUATHBIE SKOJIOTHUYECKHUE TMOCIEICTBUS MPeapPUHIMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJUYMs Pa3BUTOTO HKOJOTHYECKOTO MBIILIIEHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETLHOCTH  DKOJIOTUYECKOM  HAmNpaBJIICHHOCTH, YMEHHsSI PYKOBOJICTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COLMANBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U
00IIECTBEHHON TIPAKTHUKHY;

MOHMMAHUS CHENU(PUKA XUMUU KaK HayKH, OCO3HaHUA €€ poiau B (HOPMUPOBAHHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JIJAHUU IIEJIOCTHOTO MPEICTABIIEHUs 00 OKPY KaIOIIeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHrnr IpoOieM COXpaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSKAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JAJi COBPEMEHHON IMBHIU3ALMU: B €€
TYMaHHUCTUYECKOW HaIIpaBJIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepuanbHON
KYJBTYPbI, B PEIICHUH TI100aTBHBIX MTPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOH U DKOJOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIUHBI,
o0ecreYeHny YCIOBHM YCIEUTHOTO TPYAa U SKOJOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHA
00111eCTBa;



€CTECTBCHHO-HAYYHOW TPAaMOTHOCTHM: IIOHMMaHMs CYIIHOCTHM METONOB IIO3HAHHA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJy4YaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBIICHHH OKPYXKAIOIIErO0 MHpa M MPOMCXOIAIINX B HEM W3MEHCHMH,
YMEHUs AenaTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAayUHBIX (DPAKTOB U MMEIOLIMXCS JIaHHBIX
C LICJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO MCIIOIB30BATh XUMUYECKHE 3HAHUS ISl PEILICHHS IPOOIIeM
B PEAIbHBIX KU3HECHHBIX CUTYaLMIX;

MHTEpeca K NO3HAHUIO, HCCIIE0BATENIBCKON JESTEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJy4CHHMIO HOBBIX 3HAaHMM II0 XHMHM B COOTBETCTBUHM C >KM3HECHHBIMHU
NOTPEOHOCTSMHU;

UHTEpeca K OCOOEHHOCTSM TpyJa B padIiMyHbIX cdepax mpodeccunoHaTIbHON
JESATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie pe3ysibTaThl OCBOCHHUS TPOTPAMMBI IO XMMHUHU Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHuUs BKIFOYAIOT:

3HAYMMbIC JUI (OPMHPOBAaHUS MHPOBO33PCHUS OOYYAIOIIUXCS MEXKIUCIUILTUHAPHBIC
(MeXnpeIMeTHbIC) O0IICHAYIHBIC TIOHITHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOU KapTHHBI MUPa
U crienuuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEMbBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (paKkT, MPHUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBAaHKE, HAOIIOICHIE, U3MEPEHHUE, DKCIICPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHBIC JIEHCTBUS (TTo3HaBaTebHBIC, KOMMYHHKATHBHBIE,
peryisTHBHBIC), oOecrieunBarone QGopMupoBaHuE (PYHKIHMOHATHHOW T'PAaMOTHOCTH H
COLIMAIbHOM KOMIIETEHIMH 00yYarOIInXCs;

CIIOCOOHOCTh ~ OOy4alOIIUXCSI ~ HCIONb30BaTh  OCBOCHHBIE  MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCATbHBIC YydYeOHBIC JCHCTBHS B IT03HABATEIHHOW U
COLIMAIbHON NPAKTHKE.

MeTtanpeameTHble pe3ylbTaThl OTPaKalOT OBIAJACHHE YHUBEPCAIBHBIMU y4eOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JCHCTBUSIMU.

Ilo3naBaTe/ibHBbIE YHUBePCcAJIbHbIE YUeOHbIE el CTBUS

1) 6a30BbIe JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITENNbHO (POPMYIHpPOBaTh M aKTyallM3UpPOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUU HX JOCTHKCHHS,
COOTHOCHUTD PE3YNbTAThl ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOIO MBIIUICHUS: BBIICIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCITIOJIb30BATH
COOTBCTCTBYIOIINEC IMOHATHA OJIA O6’B$[CHGHI/I$I OTACIIBbHBIX (baKTOB u ﬂBHeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3U MEX1Y U3YYaEeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYKIEHUS (MHIYyKTUBHbIE, JIEAyKTUBHBIE, [0 AaHAJIOTUH),
BBIABJIAATE 3aKOHOMECPHOCTH W IMPOTHBOPEUYHNA B paCCMaTPpUBACMBbIX ABJICHUAX, q)OpMy.]'II/IpOBaTB
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHSTh B TPOIECCE MO3HAHUS HCIONIb3yEeMble B XUMHUHU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPE00Pa30BhIBATH MOJICTbHBIC IPECTABICHUS — XUMUYECKUI 3HAK (CHMBOJ) DJIEMEHTA,



XUMHYecKass (OpMysa, YypaBHEHHME XUMHYECKOM peakuuu — IpU pPELICHUH Yy4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, NPHUMEHATh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB M3y4aeMbIX BEIIECTB U XMMUUECKHUX PEAKIIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIa/IETh OCHOBAMHU METOJOB HAy4YHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUM;

dopmynHMpoBaTh IENTM M 3aJadd  HMCCIEJOBAaHUS, WCIOIB30BaTh IIOCTABICHHBIE H
CaMOCTOSITENIEHO c(hOpMyIIMpPOBAaHHBIE BOMPOCH! B KAY€CTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHMS YYEHHUYECKHX
AKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IMpOIEcca, CaMOCTOSATEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMmyiupoBaTh O000OIIEHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHMUYECKOH HCCIIEI0BAaTENbCKOM M IPOEKTHOM JAESITEIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METOJOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMHUYECKOIO COJAEp:KaHMs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHAJM3UpOBaTh HMH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBICHMs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(dopMyJIMpoBaTh 3alpoCchl U IPUMEHATH pa3jIMuYHblE METOAbI IPU IOHCKE U O0TOOpe
uH(popMaLuu, HE0OXO0AUMOM J1JIs BBIIIOJIHEHUS yUYe€OHBIX 33/1a4 ONPEAEIEHHOIO TUIIA;

nproOpeTaTh ONBIT MCHOJIb30BAHUSA MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OPMY TpPEACTaBICHUST HHPOPMALUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJULBL, PUCYHKU U IPYTHE);

UCMOJIb30BaTh HAyYHBbIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue M MaTeMaTU4yecKue) 3HakKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH.

KoMmyHnKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TeMbI B XOJ€ TUANOra U/ WU IUCKYCCHUH,
BBICKA3bIBaTh UieH, POPMYINPOBATH CBOU MPEJIOKEHUS OTHOCUTENILHO BBITOJIHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYNaTh C MpPE3EHTAIMel pe3yJbTaTOB MO3HABATEIHHOM JEATEIHHOCTH, TOJYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBITIOJIHEHHH XHUMHUYECKOTO
OKCIIEPUMEHTa, MPAKTUYEeCKOH paboThl IO WCCICJOBAHHIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa, U (POPMYIHPOBATH BBIBOJBI MO pPE3yJbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MYTEM COTJIACOBAHUS TMO3UITUI B X0J1e 00CYKICHHS 1 OOMEHa MHEHUSIMHU.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC NeiiCTBUSA:
CaMOCTOSITENIBHO IIJIaHUPOBaTh U OCYIIECTBIATH CBOIO IO3HABATEJIBHYIO JAEATEIbHOCTb,
onpezenss €€ UeNU U 3a/add, KOHTPOJIUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh



npeayIaraeéMblii aITOPUTM JCHCTBUH TPHU BBHIMOJHEHUH y4eOHBIX M MCCIEJOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelICHHs C YUYETOM IMOJyuYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIECTBIISATH CAMOKOHTPOJIb IESITEIPHOCTH Ha OCHOBE CaMOAaHaIN3a M CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATDBI

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbI IO XMMHU Ha yrIIyOJEHHOM YpOBHE Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHUs BKIIOYAIOT CHEHU(PUYECKHE IS y4eOHOro Mmpeamera
«XuMus» HaydyHbIe 3HAHUS, YMEHHUS M CIOCOOBI JCHCTBUH IO OCBOCHUIO, MHTEPIPETALUU U
peoOpa30BaHUI0 3HAHUIA, BHIIbI ACATCIBHOCTH 110 MOJYYCHUIO HOBOI'O 3HAHUS M MPUMEHEHHIO
3HAHUH B Pa3JIHYHBIX yYEOHBIX CHUTYalMsSX, @ TAK)KE€ B PEAIbHBIX JKU3HCHHBIX CHUTYAIHSX,
CBSI3aHHBIX ¢ XuMHeH. B mnporpamMme 1o XUMHUHU MPECAMCTHBIC PC3YyJbTaTbl IMPEACTABJICHBI I10
roaM U3y4CHH.

10 KVIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMush» OTPaKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MECTe M 3HAYCHMHU OPraHUYECKOM XHUMHH B
CUCTEME €CTECTBEHHBIX HAyK U €€ PO B 00ECIIEUeHUN YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA B
peltieHur MmpooJieM 3KOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON 0€30MacCHOCTH, B Pa3BUTHU
MEIMIIMHBI, CO3JaHHUM HOBBIX MAaTEPHUAJOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIeUeHUU
paloHaIbHOTO MPUPOIONONH30BaHMS, B (DOPMUPOBAHUNM MUPOBO33PEHUS U OOMLIEH KyJIbTYphI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraollne
HOHATHS — XUMHYECKHI JJIEMEHT, aToM, SIIPO M 3JIEKTPOHHas 00oj0Yka atoma, S-, p-, d-
aTOMHbIE OpOUTaJI, OCHOBHOE M BO30YXKIEHHOE COCTOSHMUS aTOMa, TMOpUIM3alus aTOMHBIX
opOuTanel, MOH, MOJIEKyJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIEHUS,
XUMHUYECKasi CBs3b, MOIIb, MOJISIpHAasT Macca, MOJIAPHBIA O00BEM, YIJIEPOIHBIN CKEJeT,
byHKIIMOHAbHAS TPYINa, paAvKal, CTPYKTypHble (opmyssl (pa3BEpHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUSl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyeckasi, ONTHYecKas),
M30MEpPbI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YTJIEBOJOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpPraHMYECKHUE COCIUHEHMS, MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemiectB A. M. byrtnepoBa, 3akOH COXpaHEHUsT MAacChl BEIECTB, 3aKOH
COXpPaHEHHS W TNPEBpaAlIeHMs] DSHEPTUUM NPU XUMHYECKHX pEaKIMsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBJIICHUW; TPEJACTABICHUS O MEXaHU3Max
XUMHUYECKHX peakUud, TEepMOJUHAMHUYECKMX M KHHETUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKaHWs, O B3aUMHOM BIIMSHHM aTOMOB W TPYII aTOMOB B MOJIEKyJax (MHIYKTUBHBIH U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dakronornueckue CBEACHHsS] O CBOMCTBAX,
COCTaBe, MOJYyYeHUH U 0€30MacCHOM MCIOIb30BAHNYU BaKHEHIIIUX OPraHUYECKUX BELIECTB B OBITY
U TPAKTHUUECKON JeATENbHOCTH YEeJOBEeKa, OOIIMX HAay4YHBIX MPUHIHUIAX XUMHYECKOTO
MIPOM3BOJICTBA (Ha MpUMeEpE MPOU3BOACTBA METaHOJIa, TEPepabOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHMI: BBISBIIATH XapaKTepHble MPU3HAKN MOHATUN, yCTaHABIIUBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MIOHATHUS ITPU ONIMCAHUH COCTABA, CTPOEHUS U
CBOMCTB OPraHU4YECKUX COECIMHEHU;

c(hOpMUPOBAHHOCTh YMEHUI:



HCIIOJIb30BaTh XMMHYECKYIO0 CHUMBOJIMKY JUISl COCTABIICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIECTB;

COCTaBIATh YpPaBHEHUS XHMMHUYECKUX peakUMid U packpelBaTb HX  CYLIHOCTB!
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUN  IIOCPEACTBOM  COCTABIICHUS  DJIEKTPOHHOIO
OanmaHca ITMX peaklUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX IOJHBIX U
COKpAaIIECHHBIX HOHHBIX YPAaBHEHU;

WU3TrOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKMX BEINECTB Ul MIUIKOCTPAlUU HUX
XMMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAAJIC)KHOCTh U3yUYEHHBIX OPIraHUYECKUX
BEIIECTB 0 MX COCTaBYy M CTPOSHUIO K ONpPEeNEHHOMY KJIACCy/TpyIINe COSTUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremarndeckoir HomeHknarype (IUPAC) i npuBOIUTh TpUBHAJIbHBIE HA3BAHUS
JUIs  OTAENbHBIX IPEICTaBUTENIEH OPraHMYeCKUX BEILECTB (ITUJIEH, AaleTWIEH, TOJYOJl,
[JIMLUEPUH, STWIECHIIUKONIb, (QeHous, GopMalbleruj, auneTaiableruj, aueToH, MypaBbUHas
KHMCJIOTA, YKCYCHAas KHCJIOTA, CTEapUHOBAs, OJICMHOBAs, INAJIbMHUTHHOBAs KUCJIOTHI, TJIULUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWINH, TUBHHUII, U30TPEH, XJIOPOTIPEH, CTUPOI U APYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACHATh BHUJA XUMHUECKOW CBS3M B OPraHUYECKHUX
COEMHEHUAX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBS3b, BOJOPOAHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHUX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (QU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3InYHbIX KIACCOB OPIraHUYECKUX BEILIECTB!
AJIKaHOB, LHMKJIOAJKAHOB, AJKEHOB, AaJKaJWCHOB, AJKHHOB, ApPOMATHUYECKUX YTJIEBOAOPOJIOB,
CIMPTOB, AJlbJETUJOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIIOKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TOJIMCAXAPHUIOB),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBSI3b MEXAY HHMMHM YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKINH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh yMEHUS TOATBEP)KIaTh Ha KOHKPETHBIX IPHUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTU M THIA
KOBaJIEHTHOM CBSI3U (O- U T-CBSI3U), B3aUMHOIO BJIUSTHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaxX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOIHBINA Ta3, yroiib), CHOCOObI €ro MepepadoTKM W MPAKTUYECKOe NPUMEHEHHE
IPOJYKTOB MEPepadOTKHU;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJaxX
MO3HAHUSI — HaONIO/IEHNWH, W3MEpPEHUHU, MOJEIUPOBAHUM, OKCIEPUMEHTE (pealbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHUS  NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
JESTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOO0OIEeHHE, CHCTEMaTH3alluio, BbISBICHUE
MPUYNHHO-CJIEICTBEHHBIX CBS3€H — /Il U3yUYEHHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUi;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSAMU U
OpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4YHBIX TIPEAMETOB Ui 0Oojiee OCO3HAHHOIO
MIOHUMAaHUs CYIIHOCTH MaTE€pUaJIbHOIO €IWHCTBA MHPA, UCIIOIb30BATh CHCTEMHBIC 3HAHMS IO
OpraHUYECKON XMMHUU AJisi OOBSCHEHUS U NMPOTHO3UPOBAHUS SBJICHHUM, HMEIOLINX €CTECTBEHHO-
Hay4yHYIO0 IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHI IO XMMHUYECKMM (opMmysnaMm U
YpaBHEHUSM XHMHUYECKUX PEaKIHH C MCIOJb30BaHMEM (DU3MUECKHX BEIUYMH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XApPAaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:



pacy€Tbl MO HAXOXKAECHUIO XUMHUYECKOW (OpPMyIbI BEIIECTBA MO U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTAM CTOPaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI: POTHO3UPOBATH, aHAIM3UPOBATh U OLEHHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0e30IacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOJACTBEHHON JESTEIbHOCTU
YeJI0BEeKa, CBS3aHHON C IepepabOTKOM BEIIECTB, HCIOJIb30BATh IOJTYYEHHBIE 3HAHUSA JUIS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENLHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUI
9KCHEPUMEHT (IIOIy4YEeHUE U U3YYEeHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YIJIE€BOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPIKAIUX OPraHMYECKHX BEILECTB,
pellleHne HSKCHEPUMEHTANbHBIX 3aJad [0 PACIIO3HABAHWIO OPraHMYECKHX BEIIECTB) C
coOmo/ileHreM TpaBuwil  Oe30macHOro  oOpamieHus C  BEUIeCTBaMH U JIAOOPAaTOPHBIM
o0opyaoBaHuemM, (HopMyJIUpOBaTh LEJb HMCCIEJOBAHUSA, MPEJICTABIATh B PA3IUYHON (opme
pe3yJbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTH YMEHHIA:

coOnrofaTh IMpaBUila IKOJOTUYECKU IIEJIECO00pPa3HOro MOBEAEHUS B OBITY M TPYJIOBOMU
JEeSITEIbHOCTH B LEISIX COXPAHEHHUS CBOETO 370POBbs, OKPYXKAIOLIEH NpUPOAHOHN cpedbl U
JOCTH)KEHUS €€ yCTOMYMBOIO Pa3BUTHUSA;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JAECWCTBUS HAa JKUBbIE OPraHU3MBbl ONpEAETIEHHBIX
OPraHUYEeCKHUX BELIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHaJM3UPOBaTh  LI€JIECOOOPAa3HOCTh  NPHUMEHEHHsS  OPraHWYEeCKMX  BEIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMallMy B Pa3IMYHBIX MCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelCcTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUYECKH AaHAIU3UPOBATh XHMHUYECKYIO
uHopMalio, nepepadarbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUM C ITOCTABICHHOW y4eOHOM
3a/1auen.

11 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOm@as W HeopraHuyeckas XUMHsD
OTPAXKAIOT:

c(OPMHPOBAHHOCTh MPEICTABICHUNA: O MaTEepHAIbLHOM €MHCTBE MUPA, 3aKOHOMEPHOCTAX
Y TI03HABAaEMOCTH SIBJICHUI NPUPOJIBI, O MECTE U 3HAYCHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ posii B 00€CleYeHUH YCTOWYMBOTO Pa3BUTHS, B PEIICHUU MPOOJIEM SKOJIOIHMUYECKOH,
HHEPreTUYECKO U TNHIIEBOH O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/IaHUU HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHUKOB  DSHEpruM, B  OOECIEYEHUH  palMOHAILHOTO
IPUPOONOIb30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U 00ILEel KyIbTYyphl YeNIOBEKa, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHMW, KOTOpas BKIKYAECT: OCHOBOIOJATrAOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JJIEKTPOHHAsE 000JI0YKa aToMa, S-
, p-, d-aroMHBIE OpOWTANM, OCHOBHOE M BO30YKAEHHOE COCTOSHUS aToMa, THOpHIM3alus
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJia, BaJ€HTHOCTh, JJIEKTPOOTPHUIATEIbHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJIEHTHAs, HWOHHAas, MeETaJJIM4YecKas, BOJOpOJHAs),
KPUCTAJIIIMYECKAsT PEIIETKA, XUMHUYECKas PEaKLus, pacTBOP, AJIEKTPOJUTHI, HEJIEKTPOJIMTHI,
IIEKTPOJINTUYECKAsT ~ AMCCOLMAIUS, CTENEHb JHUCCOLMAlMM, BOJOPOJHBIM  IOKa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3(h()EKT XMMHUECKON peakliiy, CKOPOCTh XMMHUYECKOM
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOJIUTHYECKON
aucconuanuu, nepuoaudeckui 3akoH .M. MeHneneeBa, 3aKOH COXPaHEHHsI MacChbl BELIECTB,
3aKOH COXPAaHEHMs U NPEBpAllECHUs DPHEPrUM NP XUMHUYECKMX PEaKLIMSIX, 3aKOH IOCTOSHCTBA



COCTaBa BEIIECTB, 3aKOH JIEUCTBYIONIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEXKAIUE€ B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHUM; COBPEMEHHBIEC IMPEACTABICHUS O CTPOCHUM BEIIECTBA HA aTOMHOM,
MOHHO-MOJICKYJISIPHOM UM  HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX pPEAKUUH, TEPMOAUHAMUYECKMX M KHHETUYECKMX 3aKOHOMEpPHOCTSAX HX
NpPOTEKaHUsl, O XHUMHYECKOM DPABHOBECHUH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMax;
(akTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH M 0€301MacHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHWYECKHX BELIECTB B OBITY M MNPAKTUYECKOW NEATEIbHOCTH YeIOBEKa,
0o0LIMX HAYyYHBIX IPUHLUIIAX XUMUYECKOTO MTPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMCHHIA: BBISIBIIATH XapaKTEPHbIC MPU3HAKN MOHSTH, YCTAHABINBATh
WX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMUCAHUH HEOPTaHUYECKHUX
BEILECTB U UX MPEBPALLECHHUI;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJHUKY JUISI COCTaBIICHUS
dbopMyJl BEHIECTB W YpPaBHEHUH XHWMHUYECKUX PEAKIUH, CHUCTEMATHYECKYI0 HOMEHKJIATYpPY
(IUPAC) u TpuBHalIbHbIC Ha3BaHHS OT/ICIbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKHX
9JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJICHTHAs, MOHHAs, METaJUIMYEcKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh yMEHHUS OOBSCHITH 3aBHUCHUMOCTb CBOWCTB BEIIECTB OT BHUIA
XUMHUYECKON CBSI3M U TUMNA KPUCTANIMYECKOW PemEéTKH, OOMEHHBIM U JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUMN: KIACCU(UIIMPOBATH: HEOPTraHWYECKHE BEIIECTBA IO UX
COCTaBy, XMMHYECKHE PEAKIIMU IO Pa3IUYHbIM IpH3HAKaM (YHCIy U COCTaBYy pearupyrolnx
BEIIECTB, TEIUIOBOMY OS(PQeKTy peaklud, HW3MEHEHHUIO CTeNeHEH OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTalu3aropa M JIPYTrHe); CaMOCTOSTENbHO BHIOMpATh OCHOBAaHUS U
KPUTEPUU IS KIIACCU(PUKALNN U3YIaeMbIX BEIICCTB U XUMHUYCCKHUX PEaKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKphIBaTh CMBICT Tepuoauyeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHPOBATH €r0  CHUCTEMATH3UPYIOIIYI0, OOBSICHUTENBHYID U
MPOTHOCTUYECKYIO (PYHKIIHNH;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMUYECKUX JJIEMEHTOB TEpBOTO—4eTBEpTOro mnepuonoB Illepuommueckoit cucremsr JI.U.
MeneneeBa, UCOIB3Ys MOHATUS «IHEPreTUYECKUE YPOBHHY, «IHEPre€THUECKUE MOTYPOBHHY,
«S-, p-, d-atoMHBIC OpOUTAIM», «OCHOBHOE U BO30YXIEHHOE SHEPIETHUCCKHE COCTOSHHS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMMHUYECKHUX DJIEMEHTOB U HUX
COEMHEHMH 10 niepuojaM u rpynmam Ilepuoauueckoii cucremst /. . Menneneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX DIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUW: XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXAATh CYIIECTBOBAHHE T'€HETHYECKOM CBSI3U
MEXy HEOPTaHMUYECKUMH BEIIECTBAMHU C MIOMOIIIBIO YPaBHEHUH COOTBETCTBYIOIINX XUMUUYECKHUX
peaxkLuii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPHIBATh CYITHOCTh: OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkiuil MOCPeCTBOM COCTaBJICHMSI AJIEKTPOHHOIO OajaHca 3TUX PeaKiuil; peakuil HOHHOTO
oOMeHa TyTEM COCTaBJICHUS WX TIOJMHBIX M COKPAIIEHHBIX HMOHHBIX YpaBHEHUMW; pPEaKIUN
TUAPONIN3a; PEeaKIUuil KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpPE THUIPOKCOKOMIUIEKCOB IIMHKA W
ATIOMUHHUS);

c(hOpMUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHUYECKUX
peaknuii ¢ yd4€ToM WX DHEPreTHMYECKHX XapaKTePUCTUK, XapaKTep H3MEHEHUS CKOPOCTH



XUMHUYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (DAKTOPOB, a TAKKE XapakTep CMELICHUS
XUMHUYECKOT'O PAaBHOBECHUSI 110]] BIUSHUEM BHEIIHUX Bo3nencTBuil (mpunuui Jle larense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BATh XUMHUCCKUE PEAKIINH, JISKAIINE B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHUS CEPHOW KHUCJIOThI, amMMHaKa, OOIllue Hay4HbIE MPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCOO0Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHUSI PUCK-TIONH3a;

c(OpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO TIO3HAHUS SIBJICHUN
npupoabl — HaOJIOJeHHe, U3MEpPEHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbld U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] NPUMEHSATb 3TU 3HAHUS IPH
OKCIIEPUMEHTAILHOM WCCIEAOBAHUN BEIIECTB M JUIS OOBSCHEHHS XHUMHUYECKHUX SIBIICHUH,
MMEIOLIUX MECTO B MPUPOJE, TPAKTUUECKON IEATEIIbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
NPEJCTAaBICHUSIMA  JPYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0ojee OCO3HAHHOIO
MMOHUMAaHUs MaTEPUATBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHS TIPOBOJUTE PACUETHI: C UCIIOIB30BAHUEM TOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTpAI[Us»; MacChl BelIecTBa UK 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCEe WM O0BEMY OJJHOTO M3 YUYACTBYIOUIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO d(PdeKTa peaklnu; 3HAYCHUsT BOJOPOJHOTO IMOKA3aTelsi paCTBOPOB KHCIIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMM; MAacchl (00BbEMA, KOIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKLMH, €CJIM OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJIE PACTBOpA C ONpPENEIEHHON
MaccoOBOM J10JIed pacTBOPEHHOTO BEUIECTBA WM JaHO B HW30BITKE (MMEET MHpPUMECH); IOIU
BBIXO/Ia TTPOJIYKTA PEaKInH; O0BEMHBIX OTHOIICHUN Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CAaMOCTOATENbHO IJIAHUPOBATh W MPOBOJAUTH XUMHUYECKHUI
AKCIIEPUMEHT (TMPOBEACHUE PEaKuii HOHHOTO 0OMEHa, MOATBEPKICHHE KaueCTBEHHOTO COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPENEICHUE CPEIbl PACTBOPOB BEUIECTB C MOMOILBI UHIUKATOPOB,
W3YYCHHE BIMSHUSA PA3IMYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIWH, peIIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o TeMaM «Mertamnb» U «Hemeramisl») ¢ coOmoieHneM MpaBUil
Oe3omacHOro obOparieHus C BellecTBaMu M J1a00paTopHBIM 000pyAoOBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBaHUS, TMPEACTABIATh B pa3nuyHoOW (opme pe3yabTaThl IKCIEPUMEHTA,
AHAJIMU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHHUI: COOMIOATh TIpaBuia MOJb30BaHUS XUMUYECKON MOCYI0N U
nabopaTtopHbIM 000pyAOBaHKEM, OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBUHU C WHCTPYKIUSIMU
M0 BBIMOJHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKH IeJIeco0Opa3Horo
MOBEJICHUsI B OBITY M TPYJOBOM NEATEIHHOCTH B IIEJIIX COXPAHEHHs] CBOETO 3/I0POBBS,
OKPYXAaIoIIel TPUPOJHON Cpeabl U JOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
ONIACHOCTh TOKCHYECKOI'O JECMCTBHS HA >KUBBIC OPraHU3Mbl ONPEACIEHHBIX HEOPTaHUYECKHUX
BEILECTB, TOHMUMas cMbIca nokazarens [T1K;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TOUCK XUMHUYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelcTBa
MaccoBoil uHGopMmaruu, WHTEepHET W JApyrue), KPUTUYECKH aHAIH3UPOBATH XHUMHUYECKYIO
uH(popMaIrio, epepadaTriBaTh €€ U HUCIOIB30BaTh B COOTBETCTBUH C TMOCTaBICHHON yueOHOMH

3aJ1a4ei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC «B»

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanme
Ne (ungposbie)
pa3esioB H TeM Kourpoububle IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMmblI paGoThI padoThI
pecypcsl
Pa3nen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUH
[Ipenmer
OpPraHUYECKON XUMUHU.
Teopus crpoeHus
11 P P 5 PO, AKnacc
OpraHHYECKHUX
coenuHeHu A. M.
byrtneposa
[IpencraBienue o
1.2 Kiaccuukanum 3 1 POIII, AKnacc
BEIIIECTB.
Wroro mo paszneny 8
Pa3znen 2. YriaeBoaopoasl
IIpenenbuble
2.1 YIJIEBOJOPOABI — 5 POIII, AKnacc
QJKaHBI, TUKI0ATKAHBI
HenpenensHeie
TJIEBOJIOPOJIBI:
2  YTICROAOPOA 14 3 POILI, STKnacc
QIKEHBI, AJIKQ/IUCHBI,
AIKUHBI
Apomaruyeckue
2.3 YTIEBOAOPOIBI 8 POIII, AKnace
(apensr)
IIpuponusie
UCTOYHUKHU
2.4 4 POIII, AKnacc
YTIIEBOAOPOAOB U UX
nepepaboTka
["anoreHnpon3BOIHBIC
2.5 P g 4 1 PO, SAKnacc
yIIE€BOAOPOAOB
Hroro mo pazneny 35
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyeckue coeIuHeHU s
3.1 Cnuptsl. Oenon 11 PO1I, AKnacc
3.2 KapOonusnbHble 21 POIII, AKnacc




COCIMHCHUSI:
QJIBJICTU/IBI U KETOHBI.
KapOoHOBBIEC KHUCIIOTHI.
CnoxHbIe d(DUPHI.

Kupsl
3.3 VYrineBonsl 9 1 PO, SIKnacc
Hroro no pazneny 41
Pa3znea 4. A3oTcoaepxaiiue opraHnyecKkue coeIuHeHus
AMUHEL
41 AMMHOKHCIIOTEHI. 12 1 POIII, AKnacc
benkn
Uroro no pazneny 12
Pa3pnen S. BeicokoMoOJIeKy I pHbIE COCIUHEHUS
51 BricokomornekynspHbie 5 PILL SIKace
COEIUHEHUS
Wroro mo pazneny 6
BIIIEE KOJIMYECTB
OB 0 CTBO 102 4

YACOB I10 ITPOTPAMME




11 KJIACC B, T

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3aesioB U TeM Koutpoabsnbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMMbI padoThbI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
CrpoeHue aToma.
[Tepuoanueckuii 3aKOH
I1
1q M cpromHecra 9 POILL, SKnace
CUCTEMA XMMHUYECKUX
anemenToB Jl. M.
Meunneneena
CrpoeHue BeliecTsa.
1.2 Mmoroobpasue 11 1 POII, AKnacc
BEILIECTB
1.3 XUMHUYECKUE PEAKIINU 19 1 3 POIII, AKnace
Hroro no pazneny 39
Pasnen 2. Heoprannueckasi Xumust
2.1 Hemeramnsr 31 1 3 PO, AKnacc
2.2 Mertamibl 23 1 2 POIII, AKnacc
Hroro no pazneny 54
Paznen 3. Xumus u :Ku3Hb
MeTo/1b1 TO3HAHUS B
3.1 XUMUH. XUMHS U 9 PO, AKnacc
KU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO 102 4 8
YACOB I10 ITPOT'PAMME




IMMOYPOYHOE INVIAHUPOBAHHUE
10 KJIACC «B»

KosnyecTBO 4acoB DJIeKTPOHHbIE

Jara
uudgposbie
Tema ypoka Bcer  KoHTpoJsibH IIpakTHyeck = HU3y4YeHH
oOpa3oBaTesibH

0 ble padoThI ue padboTbl A
ble pecypchl

[Ipenmer u 3HaueHNE
OpraHUYeCKOU
XUMHUH,
IpEeJCTaBICHUE O 1 04.09.20 POIII, SAKnace
MHOT000pa3uu 23

OpPTaHHYECKHUX
COETMHEHUN

DIIEKTPOHHOE
CTpOCHHE aToMa
yriieposia (OCHOBHOE

¥ BO30YXIEHHOE 1 06.09.20 = PDIII, SKacc

COCTOSIHHS ).
23

BanentHrle
BO3MO>KHOCTH aToMa
yriepoja
XuMHYecKas CBI3b B
OpraHNUYeCKUX
COECTUHCHHAX.
MexaHu3MBbI

1 07.09.20 POIII, AKnacc
o0Opa3oBaHUs

23

KOBAJICHTHOH CBSI3H,
CrocoObl pa3pbiBa
CBsI3eH

Teopus crpoeHus

OpraHUYEeCKUX 1 11.09.20 POIII, AKnacc

HA. M.
COCIMHEHN N 93

byrneposa

Buner uzomepun:
CTPYKTYypHas,
IIPOCTPAHCTBEHHAS.
DIIEKTPOHHBIE

3 dexTh B
MOJIEKYJIax

1 13.09.20 POIII, AKnacc
23

OpraHUYECKUX
COeIMHEHUI

IIpencraBnenue o

Kiaccuukanuu u 1 14.09.20 POIII, SIKmacc

23

CHUCTEMaTHYeCKast
HOMEHKJIaTypa




(IUPAC)
OPraHUYeCKHUX
BEIL[ECTB

Knaccudukanus
peakuuii B
OPraHUYeCKOu
XUMUH.
CucremaTtu3zanus u
000011IeHrE 3HAHUI
0 TeMeE.

18.09.20
23

POIII, SIKnacc

KontponsHas pabora
Nel. ITpenmer
OpraHUYeCKOu
XUMHUHI

20.09.20
23

POIII, AKmnacc

10

AJKaHBI:
TOMOJIOTHYECKHI
psn, oomas
dopmyua,
HOMEHKJIATypa U
HU30MepHus,
3JICKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

dusznueckue u
XHUMHYECKHE
CBOMCTBA aJIKaHOB.
Haxoxnenne
AJIKaHOB B MPHUPOJE.
CniocoObl nosy4eHus
Y IPUMEHEHUS
aJIKaHOB.

21.09.20
23

25.09.20
23

POIII, AKnacc

POIII, SIKnacc

11

IIpakTrueckas
paborta

Nel. Xumuuecknit
COCTaB AJIKAHOB.

27.09.20
23

POIII, SIKnacc

12

13

[Muknoankaxsr:
obmas popmya,
HOMEHKJIaTypa U
HU30MepHs,
0COOEHHOCTH
CTPOEHHUS U
XUMHYECKUX
CBOICTB, CITIOCOOBI
MOJIyYEHUS U
MIPUMEHEHUE

Pemenue pacuéTHbix

28.09.20
23

POIII, SAKnacc

POIII, SAKnacc




3a7a4 Ha
orpeseeHue
MOJIEKYJIIPHOU
bopMyIIBI
OpPTaHHYECKOTO
BEILIECTBA 110
MAaCCOBBIM JIOJISIM
aTOMOB JJIEMEHTOB,
BXO/AIIUX B €T0
COCTaB.
CucreMaruzanus u
000011IeHrEe 3HAHUI
10 TEME

02.10.20
23

14

AJIKEHBI:
TOMOJIOTHYECKUM
psn, obmias
dopmyua,
HOMEHKJIaTypa,
3JICKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYJI.
CrtpyKTypHas U nuc-
TpaHC-U30Mepus
AJIKEHOB

04.10.20
23

POIII, AKnacc

15

dusznueckue u
XUMHYICCKHEC
CBOMCTBA aJIKCHOB.
[IpaBuno
MapkOoBHHMKOBa

05.10.20
23

POIII, SIKnacc

16

17

18

CnocoObl nosy4eHus
U IIPUMEHEHUE
QJIKEHOB

IIpaxTrueckas
pabota Ne 2 o Teme
"[Monyuenue sTuIeHA
U U3y4EHUE ero
CBOMCTB"

Pewenne pacu€THbIX
3a/1a4 Ha
OIpezeIIeHUE
MOJIEKYJISIPHOM
bopMyIbI
OpraHUYECKOI0
BEILECTBA

09.10.20
23

11.10.20
23

12.10.20
23

POIII, SIKnacc

POIII, SIKnacc

POIII, AKnacc

19

AJIKaEeHbI:
COIIPSKEHHBIE,

16.10.20

PO, SIKnacc




I/I3OJ'II/IpOBaHHI>IC,
KyMYJIIDOBAHHBIE.
OcobeHHOCTH
3JICKTPOHHOTO
CTPOCHUS

23

20

XuMHYECKue
CBOMCTBA
COMPSIKEHHBIX
JTIMEHOB

18.10.20
23

POIII, SIKnacc

21

Crioco0bI morydeHus

U IIPUMEHEHUE
aJIKaJINCHOB

19.10.20
23

POIII, SIKnacc

22

23

24

AJKUHBL
TOMOJIOTHYECKUI
psn, oomas
opmyura,
HOMEHKJIATypa,
3JICKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
buznvecKue
CBOMCTBaA

XUMHYECKHE
CBOMCTBA aJIKMHOB.
KauecTBeHHEbIC
COCTOSIHUS I10
TPOMHOMU CBSI3H.

Crioco6b! nosydeHus

U IPpUMCHCHUS
AJIKMHOB.

23.10.20
23

25.10.20
23

26.10.20
23

POIII, AKnacc

POIII, AKnacc

POIII, AKnacc

25

26

27

CniocoObl nosy4eHus

U IPUMEHEHUE
AJIKUHOB
IIpaxTrueckas
pabota Ne3.
ITonyyenune
alleTUJICHA U €T0
CBOMCTBA.

Pemenune 3amau:
pacy€Tsl 110
YPaBHEHUIO
XUMHYECKOH
peaKuuu

Cucremaruzanus u
000011IeH1Ee 3HAHUI
0 TEME

06.11.20
23

08.11.20
23

09.11.20
23

POIII, AKnacc

POIII, SAKnacc

POIII, SAKnacc




28

ApeHbl:
TOMOJIOTUYECKU I
pan, obmas
opmyuna,
HOMEHKJIaTypa.
DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI
OeH3o01a 1 ToIyoa,
ux (puznvYecKue
CBONCTBA

13.11.20
23

POIII, AKmnacc

29

30

XuMHYECKue
CBOMCTBA apEHOB:
peakuuy 3aMelIeHUs

XUMHYECKHE
CBOICTBa apEHOB:
peakiuu
MIPUCOCTUHEHUS],
OKHCJICHUE
rOMOJIOTOB OEH30J1a

15.11.20
23

16.11.20
23

POIII, SIKnacc

POIII, SIKnacc

31

32

OcobeHHocTH
XUMHUYECKUX CBOUCTB
cTupoa

Penrenune pacu€tHbix
3a/1a4 Ha
onpeeseHue
MOJIEKYJISIPHOM
(bopMyIbI
OpPraHUYECKOIo
BEIL[ECTBA

20.11.20
23

22.11.20
23

POIII, SIKnacc

POIII, SIKnacc

33

34

35

36

Crioco6b! nosydeHus
U IIPUMEHEHUE
apeHoOB

I'enernyeckas cBs3b
MEXy pa3In4HbIMU
KJIacCaMH
YIJIEBOJIOPOIOB
Pacuérel o
YPaBHEHUSAM
XUMHYECKHUX
peakuuil.
CucreMaTtuzanus u
000011IeH1Ee 3HAHWI
10 TEMeE
IIpuponHsli ras.
[TonyTHbIE

23.11.20
23

27.11.20
23

29.11.20
23

30.11.20

POIII, SIKnacc

POIII, AKnacc

POIII, SAKnacc

POIII, SAKnacc




HE(TSAHBIC Ta3bI 23
KameHnHnblii yrosib u
37 MIPOJIYKTHI €T0 04.12.20 POIII, SAKnacc
nepepadboTKu 23
Hedtb 1 criocobs! e€
nepepadoTKH.
38 [Ipumenenue 06.12.20 POIII, SAKnacc
MIPOJIyKTOB 23
nepepaboTKu HePTH
['eneTHueckas CBS3b
3g MO PasTHHEHbIMU 07.12.20 PO, AKrace
KJlaccaMu 93
YTIIEBOJOPOIOB
["ajoreHonpou3BoOIH
bIC YTJIEBOJIOPOJIOB:
40 3JIEKTPOHHOE 11.12.20 PO, AKnacc
CTPOCHHUE; PEaAKIINH 23
3aMeIleHUs TaJloreHa
JeWcTBue menoyei
Ha
41 TOTOTCHUPOTSBOANH 131220 PO, AKnace
e. Bzaumopeticteue 93
JIUTATIOT€HAIKAHOB C
MarHueM U IUHKOM
Cucremaruzanus u
g OOcOmeHne sHaIi 14.12.20  POIII, sIKnacc
0 pazjerny 93
"VYrneBomopoisr"
KonTponbnas pabota
43 10 TEME 18.12.20 POIII, AKnacc
"VYrneBonoposr" 23
CnocoObl nosy4eHus
aq M TIPHVCHCHHE 20.12.20  PDIII, SKnacc
OJIHOATOMHBIX 93
CIIUPTOB
[Ipenenbubie
OJTHOATOMHBIC
CIIUPTHI:
TOMOJIOTHUECKUN
psia, oOmras
45 dopmyna, ctpoeHue 21.12.20 PO, AKnacc
MOJIEKYJI, U30MEPHSI, 23

HOMEHKJIATypa,
Kiaccudukanus,
¢buznueckue
CBOMCTBaA




XUMHYECKHUE

CBOMCTBA
46 MpeaeTbHBIX 08.01.20 PO, SIKnacc
OJITHOATOMHBIX 24
CIIPTOB
[IpocTeie 3¢upsr:
HOMEHKJIATypa U
47 POMEPHL 10.01.20 PO, SKnace
0COOEHHOCTH 24
(bU3UYECKUX U
XUMHYECKHX CBOHCTB
MHoroaroMHbIe
CIHPTHI:
STHJICHTIIMKOJIb U
48 TJIULEPUH, UX 11.01.20 POIII, AKnacc
buzndecKue u 24
XUMHUYECKHEC
CBOICTBA
CniocoObI noy4eHus
49 M TIPHMCHCHHE 15.01.20 PO, AKnace
MHOT'OATOMHBIX 24
CIIUPTOB
deHout: cTpoeHue
MOJICKYJIbI,
o~ (pusmicckne 17.01.20 PO, AKnace
CBOWCTBA. 24
ToxkcH4HOCTH
denona
XUMHUYECKHE
51 . 18.01.20 POIII, AKnacc
CBO¥icTBa (peHoa
24
Crioco6b! nosrydeHus
52 Y TIPUMEHEHUE 22.01.20 PO, AKnacc
¢denona 24
IIpakTrueckas
pabota Ne 4.
g3 ewemne 240120  PDII, sIKnacc
AKCIIEPUMEHTATBHBIX o4
3a/1a4 1o Teme
"Crupthl U peHonbI"
CucreMaTtuzanus u
54 000011IeHrEe 3HAHU I 25.01.20 POIII, SAKnacc
1o TeMe 24
Anbneruas u
55 KETOHBI: 29.01.20 POIII, AKnacc
AJIEKTPOHHOE 24




56

57

CTpPOCHHUE
KapOOHUIIHLHOU
TPYIIIHL;
TOMOJIOTHYECKHE
PAIBI, 001IAs
dbopmyia, u3oMepus
Y HOMEHKJIaTypa
ANLnerunel u
KETOHBI: (PU3UYECKHE
CBOMCTBA; peaKINu
MIPUCOCTUHCHHS

Peaknmn oxucieHus
1 Ka4eCTBEHHBIE
pEaKI1U aJIbJIETU]IOB
1 KETOHOB

31.01.20
24

01.02.20
24

POIII, AKnacc

POIII, AKnacc

58

Crioco0bI morydeHust
aJIbACTU 0B 1
KETOHOB

05.02.20
24

POIII, SIKnacc

59

OIHOOCHOBHEIC
npeieTbHbIC
KapOOHOBBIE
KHCJIOTBHI,
0COOEHHOCTH
CTPOCHHS MX
MOJICKYJT

07.02.20
24

POIII, SIKnacc

60

Hsomepus u
HOMEHKJIATypa
KapOOHOBBIX KHCJIOT,
ux (pusznyeckue
CBOMCTBA

08.02.20
24

POIII, AKnacc

61

XuMudyeckue
CBOMCTBa
MPEAETbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHUCIOT

12.02.20
24

POIII, AKnacc

62

OcoOenHoctu
CBOMCTB MypaBbUHOMN
KHCIIOTBI.
Mmuoroo06pasue
KapOOHOBBIX KUCIIOT

14.02.20
24

POIII, SAKnacc

63

OcobenHoctu
CBOMCTB:
HeNpeiebHbIX U
apOMaTUYECKUX
KapOOHOBBIX,
JTUKapOOHOBBIX,

15.02.20
24

POIII, SAKnacc




THJIPOKCUKapOOHOBBI
X KHCJIOT.
[IpencraBurenu
BBICIINX
KapOOHOBBIX KHCIOT

64

ITonsarue o
MIPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

19.02.20
24

POIII, SIKnacc

65

66

67

68

Crioco0b! morydeHus
Y IPUMEHEHUE
KapOOHOBBIX KHUCIIOT

CnoxHbie d(pupHI:
TOMOJIOTHYECKHUI
psn, odmas
dbopmyia, u3oMepus
¥ HOMEHKJIaTypa
dusznueckue u
XAMHUYECKHE
cBoiicTBa 3(hupoB

Penrenune pacu€rHbix
3a/1a4: 1o
YPaBHEHUIO
XUMHYECKON
peakiuu, Ha
OmpeeeHue
MOJIEKYJISIPHOM
(bopMyIbI
OpraHUYeCcKoro
BEILECTBA

21.02.20
24

22.02.20
24

26.02.20
24

28.02.20
24

POIII, SIKnacc

POIII, SIKnacc

PO, SAKnacc

POIII, SIKnacc

69

70

71

IIpakTrueckas
pabota Ne 5.
Pemenue
SKCHEPUMEHTAIBHBIX
3az1a4 1o TeMe
"Kap6oHoBbIe
KHUCIIOTHL. CIIOKHBIE
a¢upsr"

Kupsl: ctpoenue,
dusnueckue u
XUMUYECKHE
CBOMCTBA (THIPOIIN3)

OcobenHoctu
CBOMCTB HUPOB,
CoJIepIKalINX
OCTaTKH
HenpeIeIbHbIX

29.02.20
24

04.03.20
24

06.03.20
24

POIII, AKnacc

POIII, SAKnacc

POIII, SAKnacc




JKUPHBIX KHUCJIOT.
Kupsl B mpupone

72

Mp11a Kak coJii
BBICIIIMX
KapOOHOBBIX KHCIIOT,
HX MOIOIIIEE
neuctaue. Iloustue o
CHHTETHYECKUX
MOIOIIHUX CPEJICTBAX
(CMO)

07.03.20
24

POIII, SIKnacc

73

I'eneTnueckas CBA3b
YIJIEBOAOPOJOB U
KHCJIOPOJCOAEPIKAIIl
HX OpPraHUYEeCKHUX
BEIIIECTB

11.03.20
24

POIII, AKmnacc

74

Pacuérrl mo

ypaBHEHUSAM
XHUMHYECKHUX
peakui

13.03.20
24

POIII, AKnacc

75

CucreMarusaims u
0000111eHrEe 3HAHNI
10 TEME

14.03.20
24

POIII, SIKnacc

76

Oomas
XapaKTePUCTHKA
YTIICBOJIOB U
KJaccuukanms
YIJIeBOJIOB (MOHO-,
IH- U
MOJIMCaXapHUIbl)

18.03.20
24

POIII, SIKnacc

77

MoHocaxapu/bl:
¢duznueckue
CBOWCTBA U
HaXO0XK/JIEHUE B
pupoje

20.03.20
24

POIII, AKnacc

78

[IpumeHenne
TJIIOKO3bI, €€
3HAUYECHUE B
KU3HEJEATENLHOCTH
Opranusma

21.03.20
24

POIII, AKnacc

79

Hucaxapuebr:
caxapo3a, MaJIbTO3a
U JIaKTO03a.
Haxoxnenue B
MIpUPOAE U
IIPUMEHEHUE
JINCAaXapuI0B

01.04.20
24

POIII, SAKnacc




80

81

82

ITonucaxapuasr:
CTpOEHHE
MaKpOMOJIEKYI,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHUE

[IpakTnueckas
pabota Ne 6.
Onpenenenne
YTJIEBOJIOB B
MPOJIyKTaX MUTAHUSL.

[Nousatue 00

HCKYCCTBCHHBIX
BOJIOKHax

03.04.20
24

04.04.20
24

08.04.20
24

POIII, AKnacc

POIII, AKmnacc

POIII, AKmnacc

83

84

Pewenne pacueTHbIx
3a1a4 Ha
olpeieIeHue 10711
BBIX0J1a MPOIYKTA
peaKkuuu ot
TEOPETUYECKU
BO3MO>KHOI'O

CI/ICTeMaTI/IBaI_II/IH n

000011IeH1E 3HAHUI
10 pazjerny

10.04.20
24

11.04.20
24

POIII, AKnacc

POIII, AKnacc

85

KonTtponbHnas padora
0 TeMe
"Kucnopoaconepxa
1€ OpraHUYeCKHe
coeMHeHus"

15.04.20
24

POIII, AKnacc

86

87

88

AMUHBL:
KJaccu(pUKanus,
CTPOEHHUE MOJIEKYI,
obmas popmyna,
U30Mepusl,
HOMEHKJIATypa U
¢duznueckue
CBOMCTBaA

XUMHUYECKHE
CBOMCTBA
ann(paTHYECKUX
aMHHOB

AHWIIUH: CTPOEHUE
aHWJIMHA,
0COOEHHOCTH
XUMHYECKHX CBOMCTB

17.04.20
24

18.04.20
24

22.04.20
24

POIII, AKnacc

POIII, SAKnacc

POIII, SAKnacc




AHUJIWHAa

89

90

Cnioco0bI ToTyYeHust
U IPUMCHEHUE
anmudaTuuecKux
aMUHOB

AMHWHOKHUCIOTHI:
HOMEHKJIaTypa U
HU30Mepus,
¢dusnueckue
CBOICTBA.
OTtaenbHbIE
MPEJICTAaBUTENH Ol
AMHHOKHCJIOT

24.04.20
24

25.04.20
24

POIII, SIKnacc

POIII, SIKnacc

91

92

XuMH4YecKue
CBOMCTBaA
aMUHOKHCIIOT, UX
OHOJIOruYecKoe
3HAYEHUE
aMHHOKHCIIOT.
CuHTE3 U THIPOJINU3
MENTHUIOB

benku xak
MIPUPOIHBIE
MOJTUMEPHI;
CTPYKTYpbI O€JIKOB

29.04.20
24

06.05.20
24

POIII, AKnacc

POIII, AKnacc

93

XUMHYECKUE
CBOMCTBA OEJIKOB

08.05.20
24

POIII, SIKnacc

94

A3zoTcoaepkaiue
reTepOLUKINYECKHE
COEIMHEHUS.
HyxnenHoseie
KHCJIOTBI: COCTAB,
CTPOCHUE U
Ouonoruueckas poib

13.05.20
24

POIII, AKnacc

95

96

IIpakTrueckas
pabota Ne 7.
Pemenue
AKCTIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
"A3oTcoaepkaiiue
OpTraHUYECKHE
coequHeHus"

KonTtponpHas pabora
10 TEME
"A3oTcoaepkaiime

15.05.20
24

16.05.20
24

POIII, SAKnacc

POIII, SAKnacc




OpraHUYECKHE
coenuueHus"

97

OCHOBHBIC TIOHATHS
XUMUHU
BBICOKOMOJIEKYJISIPH
BIX COCIUHEHUHU U
METOJIbI UX CHHTE3a
—TI0JIUMEepU3alUs U
MMOJIMKOHICHCAIHS

20.05.20
24

POIII, SIKnacc

98

IInacTmaccel.
YTuauzanmsa u
nepepaboTka
IJIaCTUKA

22.05.20
24

POIII, SIKnacc

99

D1acTOMEPHL:
HaTypaJIbHbIN
CUHTETHYECKUE
Kayuyku. Pe3una

23.05.20
24

POIII, SIKnacc

100

Bonokna:
HaTypaJbHEbIE,
HCKYCCTBEHHBIE,
CHHTETHYCCKUE.
[Tomumepst
CHEIHAIIBHOTO
Ha3HAuYCHHUS

23.05.20
24

POIII, SIKnacc

101

102

[IpakTnueckas
pabota Ne 8.
Pemenne
SKCHEPUMEHTAIBHBIX
3aJa4 10 TeMe
"Pacrio3HaBanue
I1acT™Macc 1
BOJIOKOH"

O06o06mIeHNE U
CHCTeMaTH3aIlns
W3YYEHHOTO
MaTepuana o TeMe
"BBICOKOMOJIEKYJISIPH
ple COeqUHEHU"

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

102

23.05.20
24

23.05.20
24

POIII, AKnacc

POIII, AKnacc




11 KJIACC B, T

KoumnuectBo yacos JIeKTPOHHBI
Ne Jara
KonTpoas IIpakTuyec e ungposbie
n/  Tema ypoka Bce HU3y4eH
I ro HbIE KHe st odpa3oBaTeJb
padoThI padoTbI HblIe pecypchbl
Atom. CocraB
OTOMEBIX AACD: 1 04.09.2  POIIL SIKnace
XUMHYECKUI
023
anemeHT. M3oTomnsl
Crpoenue
DACKIPORHBIX 1 06.09.2  POIL, SKnace
000JI04EK aTOMOB,
023
KBaHTOBBIE YUCIIA
Knaccudpukanus
RHMHECI 1 07.09.2  PDIII, SKnacc
3JIEMEHTOB (S-, p-, d-
023
, f-onmemenTshr)
Pacnpenenenune
SJICKTPOHOB 110 1 11.09.2  PAII, AKnace
ATOMHBIM
023
opouTaIIM
ONEeKTpPOHHBIE
KOH(Urypamuu
ATONOB SICMERTORE 4 13.09.2  POIII, SKnacc
OCHOBHOM H
" 023
BO30YXIEHHOM
COCTOSTHUH
DNEeKTPOHHBIE
KOH(Urypamuu
HOHOB. 1 14.09.2 POIII, AKnacc
DIEKTPOOTPHUIIATEITH 023
HOCTb
[Tepuonnueckuii
3aKOH U
[Tepnonnueckas
crcreMa
XUMHUYECKHUX 1 18.09.2 PO, SAKnacc
anementoB JI. U. 023

Meneneesa, CBA3b
C COBPEMEHHOM
TEOPHEN CTPOEHUS




aTOMOB

3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB
XUMHYECKUX
9JICMEHTOB U
00pa3zyeMbIX UMH
MPOCTHIX U
CJIO’KHBIX BEIECTB
10 Tpynmam u
nepuoam
CucremMaru3anus U
0000111eHNE 3HAHUNA
10 TEME

20.09.2
023

21.09.2
023

POIII, AKnacc

PO, AKnacc

10

11

Bunsl xumnueckoit
CBsI3U. MeXaHU3MBI
oOpazoBaHHs
KOBAJIEHTHOM CBSI3H.
Bomoponnas cBs3b.
MexMomeKyIspHbIe
B3anNMOICHCTBUSI

BanenTtHocthb 1
BaJICHTHBIC
BO3MOKHOCTH
aromoB. CBs3b
JJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI
C UX
F€OMETPUYECKUM
CTPOECHUEM

25.09.2
023

27.09.2
023

PO, AKnacc

POIII, AKnacc

12

[IpencraBnenus o
KOMIIJICKCHBIX
COCINMHCHUAX:
COCTaB U
HOMEHKJIaTypa

28.09.2
023

POIII, AKnacc

13

BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHus. Tumbl
KPUCTAJUTMYECKUX
PELIETOK U CBOMCTBA
BEILIECTB

02.10.2
023

PO, AKnacc

14

Tlonsatue o

POIII, AKnacc




15

16

17

18

19

20

JUCTIEPCHBIX
cHCTEMax.
[IpencraBnenue o
KOJUTOMTHBIX
pacTBopax

Hctunnbie
pacTBOPBI:
HACBILCHHBIE U
HEHaCBILCHHBIE,
pPacTBOPUMOCTb.
Kpucramnorugparst

Crioco05b1
BBIPKCHHS
KOHIICHTPAILIUH
pacTBOpOB
Pemenue 3agau c
HCIIOIL30BaHHEM
MOHATUH "MaccoBas
JIOJISE PAaCTBOPEHHOTO 1
BemecTna",
"MoJsipHas
KOHIIEHTpauus"
Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
BEIIECTB

Cucrematuzanus u
0000111eHE 3HAHUN 1
110 TEME

KoHnTponbHas
paborta mo Temam
"CtpoeHue aToma.
[Tepuoanueckuit
3aKOH U
[Tepnonnueckas
cucremMa 1
XUMHYECKHX
anemenToB /l. 1.
Menpaeneena",
"CtpoeHue
BELIECTBA.
Mmuoroo6pasue

04.10.2
023

05.10.2
023

09.10.2
023

11.10.2
023

12.10.2
023

16.10.2
023

18.10.2
023

POIII, AKnacc

PO, AKnacc

PO, AKnacc

PO, SKnacc

PO, AKnacc

PO, AKnacc




BelecTs"

21

Knaccudpukanus
XUMUYECKUX
peakuuii B
HEOPraHUYECKOU U
OpraHnu4ecKou
XUMHH. 3aKOH
COXPaHEHHUS MacChl 1
BELIECTB; 3aKOH
COXpaHEHUs U
MpeBpaIieHus
SHEPTUH MPHU
XUMUYECKUX
peaxusax

19.10.2
023

POIII, AKnacc

22

TemnoBbie 3¢ dexThI
XUMHYECKHX

peaKkuuid. 1
Tepmoxumuueckue
ypaBHEHUS

23.10.2
023

PO, SIKnacc

23

Breraucnenus mo
YPaBHEHUAM
XUMHYECKUX
peakuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSAM

25.10.2
023

PO, SIKnacc

24

25

CxkopocTb

XUMHYECKON

peakuuu, eé

3aBHCUMOCTH OT 1
Pa3IUYHbIX

¢akropos. Katanus

U KaTaJIu3aTopbl

T'oMoreHHbie 1

reTeporeHHbIe 1
peakuuu

26.10.2
023

30.10.2
023

PO, AKnacc

PO, SAKnacc

26

[TpakTnueckas

paborta Ne 1 o Teme
"Bnusuaue

pa3IMYHbIX 1
¢dakTopoB Ha

CKOpPOCTh

XUMHYECKON

01.11.2
023

PO, SAKnacc




peakuun"

27

OObpatumsie u
HeoOpaTUMbIe
peakuuu.
XumMuyeckoe
paBHOBECHE

02.11.2
023

PO, SIKnacc

28

DNEeKTpONIUTHYECKAs
JIACCOLIMAIHS.
CunbHbIC U c1a0bIe
ANEKTPOJIUTHI.
CreneHb
JIACCOLMAIIN

06.11.2
023

PO, SIKnacc

29

30

31

32

33

34

HNonnoe
MIPOU3BEJICHUE
Bojbl. Cpena
BOJIHBIX PaCTBOPOB.
Bonopoansrit
nokazatenb (pH)
pacTtBopa

I'mpponus cosen.
Peakuun,
MpOTEKAIOIINEe B
pacTBopax
3JEKTPOJIUTOB

[IpakTnueckas
pabota Ne 2 o Teme
"Xumuueckue
peaxkuuu B
pacTBopax
3JEKTPOJIUTOB"

OKuCIIHTEIIFHO-
BOCCTAaHOBHUTEIIbHEIC
peaKkiuu.
Baxneiimnme
OKHUCIIUTENH U
BOCCTAaHOBHUTEIN

Meron
ANEKTPOHHOTO
(271I€eKTOHHO-
HMOHHOTO) OanaHca

[IpaxTrueckas
pabota Ne 3 o Teme

08.11.2
023

09.11.2
023

13.11.2
023

15.11.2
023

16.11.2
023

20.11.2

PO, AKnacc

PO, AKnacc

PO, AKnacc

PO, AKnacc

PO, SAKnacc

PO, SAKnacc




"OKHCIUTEILHO-
BOCCTAaHOBUTEIILHBIE
peakuun"

023

35

DneKTpoan3
pacTBOpPOB U 1
pacIaBoB BEIIECTB

22.11.2
023

PO, SKnacc

36

37

38

39

40

41

42

Pemenue 3agau
pa3JII/IqHBIX THUIIOB

Pemrenue 3amau
Pa3IMYHBIX THUIIOB

CucremMaru3anus u
0000111eHNE 3HAHUNA

10 TEME 1
"XHUMHYECKHE

peakuun"

KonTponbhas
pabora 1o Teme
"Xumuueckue
peakuun"

ITonmoxxenue
HEMETAILIOB B
[Tepuoanueckon
CHCTEME
XUMHYECKUX
anemeHToB J[. U.
Menneneesa u 1
0COOCHHOCTH
CTPOEHHUSI UX
aTOMOB.
dusznueckue
CBOMCTBa
HEMETAILIIOB

Annorponus
HEMETaIIJIOB (Ha
npumMepe
KHUCJIOPOAA, CepHl,
dbocdopa u
yriIepo/a)
Bonopon:
MOJTyYeHHE,

23.11.2
023

27.11.2
023

29.11.2
023

30.11.2
023

04.12.2
023

06.12.2
023

07.12.2

PO, SIKnacc

POIII, AKnacc

PO, AKnacc

PO, AKnacc

PO, SKnacc

PO, SAKnacc

PO, SAKnacc




(dbuznveckue u
XAMHAYECKUE
cBoicTBa. ['mapuabl

023

43

44

45

46

T'ajloreHnl n ux
CBOJCTBa

["ajloreHoBOI0OPOIBI.
Baxwueimme
KHCJIOPOJICOACPIKAII]
HNC COCIUHCHUA
rajorcHOB

JlaGopaTopHble U
MIPOMBIIIIJICHHBIE
CHOCOOBI MOTYYEHUS
raJIOTEHOB.
IIpumeHeHue
TJIOTEHOB M HX
COCIMHEHU I

[IpakTuueckas
pabota Ne 4.
Pemenue
AKCIIEPUMEHTAJIbHBI
X 3a7a4 10 TeMe
"T"anorensr"

11.12.2
023

13.12.2
023

14.12.2
023

18.12.2
023

PO, SIKnacc

POIII, AKnacc

PO, SIKnacc

PO, SIKnacc

47

48

49

Kucnopon:
71ab0paTopHbIE U
MIPOMBIIIIICHHBIE
CIIO0COObI
MOJTyYEeHHUH,
¢busnyeckue u
XUMHUYECKHE
cBoiicTa. O30H.
IIpumeHeHue
KHCIIOpO/ia U 030Ha

OKcHuasl U
MEPOKCH/IBI

Pemenue 3agau
pa3IMYHBIX TUIIOB

20.12.2
023

21.12.2
023

25.12.2
023

PO, AKnacc

PO, SAKnacc

PO, SAKnacc

50

Cepa: HaxoX/eHUE B
MIPUPO/IE, CIIOCOOBI

08.01.2

POIII, AKnacc




51

MOJIy4EHUS,
(dbuznveckue u
XUMHYECKHE
CBOICTBA

CepoBoaopo,
cynb(puapI

024

10.01.2
024

POIII, AKnacc

52

Kucnoponconepxa
LI1€ COEIMHEHUS
cepbl. OcobeHHOCTH
CBOWCTB CEPHOI
KHCIIOTBI

11.01.2
024

PO, SIKnacc

53

54

55

56

57

[IpakTnueckas
pabora Ne 5.
Pemenue
9KCIIEPUMEHTATIbHBI
X 3a/1a4 10 TeMe
"Cepa u eé
coenuaeHus"”

A30T: HaxX0XJICHUE B
MIPUPO/JIE, CIIOCOOBI
MOJTy4EHUS,
¢dusnyeckue u
XUMHYECKHE
CBOMCTBa. AMMHUAK,
HUTPH/IBI
Kucnoponconepxa
M€ COSTMHECHUS
azora. OcoOeHHOCTH
CBOMCTB a30THOM
KHCJIOTBI

[Ipumenenue azota
U €r0 COCIMHEHHUM.
A30THBIE
ynoOpeHus
docdop:
HaX0XJICHHE B
MIPUPOJIE, CIIOCOOBI
MTOJTY9ICHUS,
¢buznueckue u
XUMHUYCCKHE
cBoiicTBa. Pochusl

15.01.2
024

17.01.2
024

18.01.2
024

22.01.2
024

24.01.2
024

PO, AKnacc

PO, AKnacc

PO, AKnacc

PO, AKnacc

POIII, AKnacc




u hochun

58

Oxcunpt pocdopa,
docdopcoaepxamm
e kucnotsl. Conu
docdopHoii
KHCJIOTBI

25.01.2
024

PO, SIKnacc

59

IIpumeHeHue
docdopa u ero
COCIMHECHUM.
docdopHbIe
ynoOpeHus

29.01.2
024

PO, SIKnacc

60

[IpakTnueckas
pabota Ne 6.
Pemenue
AKCIIEPUMEHTAJIbHBI
X 3a/1a4 10 TeMe
"A3ot u pochop u
UX coequHeHus"

31.01.2
024

PO, SIKnacc

61

62

63

64

Yraepon:
HaXO0XJICHHUE B
PUPOJIE,
AJUTOTPOITHBIC
MoaudUKaIuy;
¢dusnyeckue u
XUMHUYCCKHE
CBOMCTBA,
MIPUMCHCHHE

Oxcup yraepoaa(ll),
OKCH/]I
yraepoaa(lV),
YTOJIbHASI KUCIIOTA U
e€ conu

Pemenue 3agau
Pa3IUYHBIX THUIIOB

Kpemuuii:
HaXOXX/JICHHUE B
MIPUPOJIE, CIIOCOOBI
MOy YeHHS,
¢buznueckue u
XAMHYECKHE
CBOMCTBA

01.02.2
024

05.02.2
024

07.02.2
024

08.02.2
024

PO, AKnacc

POIII, AKnacc

PO, SAKnacc




65

66

67

Oxcun
kpemuus(1V),
KpeMHHUEBast
KHCJIOTa, CUIINKAThHI

IIpumeHeHue
KPEMHHUS U €T0
COCTUHEHUH.
CrexJio, ero
MOJy4YeHUE, BUJIbI
CTEKJIa

Pemenue 3agau
Ppa3IMYHBIX TUIIOB

12.02.2
024

14.02.2
024

15.02.2
024

POIII, AKnacc

POIII, AKnacc

PO, AKnacc

68

Cucremaruzanus u
0000111eHKE 3HAHUI
10 TEME
"Hemertannsr"

19.02.2
024

PO, AKnacc

69

KoHntposbnas
pabota 1o Teme 1
"Hemertasmsr"

21.02.2
024

PO, SIKnacc

70

AHnanu3

pe3yJIbTaToB

KOHTPOJIBHON 1
paboThl, KOppEKLIUs
OLIMO0K

22.02.2
024

PO, SKnacc

71

72

73

[Tonoxenne
METaJJIOB B
[Tepuonnueckoi
cucTeMe
XUMHUYECKUX
aseMeHToB. O0mue 1
¢buznyeckue
CBOWCTBA METAJIJIOB.
IIpumMeHeHue
METaJIJIOB B OBITY U
TEXHUKE

DNEKTPOXUMHUYECKH

U psifi HAIPSKEHUN
MmeTtauios. O0mue 1
CIOCOOBI MOJTYYEHUS
METaJJIOB

CraBbl METAILIIOB. 1

26.02.2
024

28.02.2
024

PO, AKnacc

POIII, AKnacc

PO, SAKnacc




Kopposus metannos

29.02.2
024

Pemenue 3agau

74 04.03.2 POIII, AKnacc
Pa3IUYHBIX TUTIOB
024
75 I1{enounbIie METAILIBL 06.03.2 PO, SIKnacc
024
76 Cocmmeni 07.03.2  POIIL, SKnace
ESJIIOYHBIX METAJIJIOB
024
IllemouHo-
77 oeMeIREEE 11.03.2  PDIIL, sIKnacc
MeTaJIbl. Maruui u
. 024
KaJIbIIHH.
KécTkoCcTh BOBI U
78 CITIOCOOBI €€ 13.03.2 PO, AKnacc
yCTpaHEHHs 024
79 AnmoMuHMI. 14.03.2 PO, SIKnacc
024
AmdoTtepHbIe
CBOMCTBa OKCHJIA U
THJIPOKCH/IA
80 ATIOMUHUS, 18.03.2 POIII, AKnacc
THJIPOKCOKOMITIIEKC 024
bl ATFOMUHUS, UX
MIpUMEHEHNE
gy ~ leuwennesanas 20.03.2 PO, AKnacc
Pa3IMYHBIX THUTIOB
024
[IpakTnueckas
paborta Ne 7.
Pemenne
82 9KCIIEPUMEHTAIbHBI 21.03.2 PO, AKnacc
X 3aJ1a4 110 TEME 024
"MeTaIlIbl IIIaBHBIX
noarpymnmn"
O61mmas
83 XapakTepucTuka d- 01.04.2 P31, sIKnace
3JICMEHTOB. 024




XpoM u ero

84 COCTHHCHESL 03.04.2 PO, SIKnacc
024
Maprasnen u ero
85 COCTHHCHISL 04.04.2 POIII, SIKnacc
024
Keneso u ero
86 — 08.04.2 POIII, SIKnacc
024
luHk 1 ero
87 10.04.2 PO, SIKnacc
COCTUHEHUSI. 024
Mens u ee
88  coenumenus. 11.04.2 PO, SAKnacc
024
[IpakTnueckas
pabota Ne 8.
Pemenue
gg  NCHCPUMCHTAILHE 15.042  PAIL, AKnace
X 3a/1a4 10 TeMe
024
"Mertaibl
MOOOYHBIX
noarpymnm"
IIpumeHeHue
METAJJIOB B OBITY U
90 Texuuke. Perrenue 17.04.2 POIII, AKnacc
3a/1a4 pa3IuIHBIX 024
THTIOB
Oo6o06uenne n
CUCTeMAaTH3aIIHs
91 W3Y4YEHHOTO 18.04.2 PO1I, AKnacc
MaTepuaia 1o Teme 024
"Mertamnbt"
KoHnTponbHas
92 pabota o Teme 22.04.2 POIII, AKnacc
"Mertamibr" 024
MeTo/1b1 TI03HAHUS B
xumud. Ponp xumun B
gy OOccmeeHm 24042 | PO, SKnacc
9KOJIOTHYECKOH, 024

SHEPreTUYECKON u
MMUIIEBOM




94

0€e30macHOCTH,
Pa3BUTHUH MEIMIIHHBI

[IpomblnieHHbBIE
CIOCOOBI MOTYYCHHUS
BaKHEHUIINX
BEILIECTB (AMMHUAK,
CepHasi KUCIIoTa,
METaHOJI)

25.04.2
024

PO, SIKnacc

95

96

IIpomblIeHHBIE
CTIOCOOBI OTYYCHHUS
METaJJIOB U
CILIABOB.

IIpaBuna
0e30I1acHOro
KCIIOJIb30BAHMS
MperapaToB
OBITOBOM XMMHH B
IMOBCEIHEBHOM
JKA3HU.

29.04.2
024

06.05.2
024

PO, SIKnacc

PO, SIKnacc

97

XUMUA U 300pOBbE
YEJI0BEKa.
JlekapcTBEHHBIE
cpencTaa

08.05.2
024

PO, SIKnacc

98

Baxneiimme
CTPOUTEINbHBIE
MaTepuabl(
LIEMEHT, OETOH)

13.05.2
024

PO, SKnacc

99

100

101

102

Opranunueckue u
MUHEpaJIbHBIE
ya00peHusl.

XuMus B
CTPOUTENBCTBE.
Baxneiimnme
CTPOUTEIBHBIE U
KOHCTPYKIIMOHHBIE
MaTepHUalIbl
XHUMHUYECKOE
3arpsi3HEHUE
OKpYKaroIleu cpeibl
H €0 IIOCIICACTBHSL.

CI/ICTeMaTI/I3aI_II/I${ u

15.05.2
024

16.05.2
024

20.05.2
024

PO, SKnacc

PO, AKnacc

POIII, AKnacc

PO, SAKnacc




0000111eHNE 3HAHUNA
10 TEME

22.05.2
024

OBIIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

102




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Xumus. Yrny6nennsiii yposens 10 knace/ Epemun B.B., Kyssmenko H.E., Tepenun B.J.,
Hpoznos A.A., Jlynun B.B.

Axmmoneproe obmiectBo M3narensctBo «poday, 2020.

2. Xumus. Yrayonenusiid yposenb 11 kiace/ Epemun B.B., Ky3emenko H.E., Tepenunn B.1.,
Hpo3nos A.A., Jlynun B.B.

OO011ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO M3naTenscTBO «/Ipoday, 2020.

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1. Marepuansi no u EI'D

2. EI'D Xumus . TunoBsie 3Kx3aMeHalMOHHBIC BapUaHThI 110/ peaakuueit JJooporuna J1.1O.
W3narensctBo HanmonansHoe oOpasoBanue, 2022

3. EI'D -2023 Xumus. 3agaHus BBICOKOTO YPOBHSI CJIIOKHOCTH OJ peakuueil JloponbkruHa
B.H., bepexnoii B.A., ®eBpanepoii B.A.

WzparensctBo Jlernon-M, PoctoB-Ha-/lony, 2022

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. EI'D 110 XUMUUN HA MAKCHMYM
-lBan Epmonaes

2. Cpnam I'MA pemry EI'D https://chem-ege.sdamgia.ru/

3. Xwwmus 11 xirac Crenenud u Jlamyk
4. https:/Ivk.com/away.php?to=http%3A%2F%2Fstepenin.ru%2Ftasks%2F cc_key
JaHHBIC

5. POIII, AKnacc


https://chem-ege.sdamgia.ru/
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