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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma Mo XMMHHM Ha YpPOBHE CpeIHEro oodumiero odpa3zoBaHMs pa3zpaboTaHa Ha
ocHoBe @enepanmbHOoro 3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pa3oBanuun B Poccuiickoit
@enepanun», TpeOOBaHMI K pe3yabTaTaM OCBOEHHS QenepanbHO 00pa30BaTENbHON MPOrpaMMbI
cpennero odmero obpazoanus(P@OIl COO), npencraBieHHbIXx B deneparbHOM ToCyIapCTBEHHOM
obpazoBatensHOM crapaapre COO, c yuérom Konuenmmu mnpenogaBaHusi y4eOHOTO IpenMeTa
«Xumus» B oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoit denepaiuu, pealn3ylOlIUX OCHOBHBIC
oOpa3oBaTeNnbHBIE TMPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpareruu pa3BUTHS BOCIHUTAHUS B
Poccutiickoit deneparuu Ha nepuoa a0 2025 roga» (Pacnopsukenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMUs HA YpOBHE YIIIyOJEHHOTO M3y4YEHHs 3aHUMAET Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4qHOTO OOpaszoBanus yuamuxcs 10—11 xmaccoB. M3yuenue mpeamera, pealnzyeMoe B YCIOBHSIX
muddepeHIMpoBaHHOTO0, TPOPUIBHOTO O00yUEHHUsI, MPU3BAHO 00ECIEeUUTh 00Ie00pa30BaTEIIBHYIO U
OOIIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHMKOB MIKOJBI, HEOOXOJUMYIO NIl aJalTalud UX K ObICTpO
MEHSIOLIUMCS YCIIOBUSIM KU3HU B COIIMYME, a TakxKe JUIsl MPOAODKEHUS O0y4YeHHS] B OpTraHU3alMsIX
poheCCHOHATTLHOTO 00Pa30BaHMs, B KOTOPBIX XUMHUS SIBIISIETCS OJTHOM U3 IPUOPUTETHBIX JAUCIUILINH.

B mporpamMe 1o XUMHM Ha3HaueHuUe mpeaMera «XHMHS» IONy4aeT MOJIPOOHYIO
UHTEpPIIPETallMI0 B COOTBETCTBHUM C OCHOBomosaratomumu nonoxenusmu  OIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJiel, COJep)KaHUs, pPe3ylbTaToB OOyueHUS U TPeOOBaHHI K YpPOBHIO
MOJITOTOBKH  BBITYCKHUKOB. CBUIETENILCTBOM TOMY  SBISIIOTCSL  CJIEAYIOUIME  BBIMOJHSAEMBIE
MIPOrpaMMOil MO0 XUMHUU (QYHKIUU:

¢ uHPOPMANMOHHO-METOIMYECKAsl,  peaju3alys KOTOpoil  oOecreuuBaeT  MOJy4eHHUE
IIpEICTaBICHUS O LIEJISAX, COACPKAHUM, O0LIEeH cTpaTerun o0yueHus, BOCIIUTAHUS U Pa3BUTHS
o0yuaroIuxcsi CpeICTBAMHU MPEeIMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOQuIIs;

® OpraHU3allMOHHO-IUIAHUPYIOLIAs, KOTOpas IPeIyCMaTpUBAET OINpEAeSICHUuEe: MPUHIUIIOB
CTPYKTYpUPOBAaHHUS U  I[OCIEJOBATEIbHOCTH  W3Y4YeHHs  y4eOHOTO  MaTepuana,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEePHUCTHK; MOIX0J0B K (HOPMUPOBAHHIO
COJZIepKATENIbHOM  OCHOBBI ~ KOHTPOJISI M OLEHKM 00pa3oBaTeNbHBIX  JIOCTUIKEHUH
oOyyaroluxcsi B paMKax WTOTOBOM arrectaud B (GopMe €IUHOr0 TOCYJapCTBEHHOI'O
9K3aMeHa 110 XUMHH.

[Tporpamma jyist yriryOE€HHOTO U3YUESHUS] XUMUH:

® YCTaHABIIMBACT WHBAapUAaHTHOE INPEAMETHOE COAep)KaHue, 00s3aTeNbHOE IS H3YYeHUS B
paMKax OTAeIbHBIX Ipoduiiell, npeaycMaTpuBaeT pacnpeaeieHue U CTPYKTYPUPOBaHUE €ro
IO KJIaccaM, OCHOBHBIM COJIEpKaTeIbHBIM JIMHUAM/pa3/ieiaM Kypca;

e aéT NpHUMEpPHOE pacHpeieseHHe Y4eOHOro BpPEMEHH, PEKOMEHJIyeMOro s H3ydeHHs
OT/ENbHBIX TEM;

e [peasaraeT NPUMEPHYIO IOCIEI0BaTeIbHOCTh M3y4YeHHUs Y4eOHOro marepuana ¢ y4yEToM
JIOTHKH ITOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX M MEKIIPEIMETHBIX CBS3CH;

e aéT METOAMYECKYI0 MHTEPIpPETALHUIO Lesel U 3a/ad U3yueHHs MpeaMeTa Ha YriyOnEHHOM
YPOBHE C yYETOM COBPEMEHHBIX MPUOPHUTETOB B CUCTEME CpPEAHEro obuero oOpa3oBaHMs,
COJIEp’KaTEIbHOM  XapaKTePUCTHKU IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHS OCHOBHOM
o0Opa3oBaTeNpHOW  MporpaMMmbl  cpeiHero  obmiero  oOpa3oBaHUsl  (JINUYHOCTHBIX,
METaNpeIMETHBIX, TPEJAMETHBIX), a Takke ¢ Y4YETOM OCHOBHBIX BHJIOB Y4eOHO-
M03HABATENbHBIX JCHCTBHI 00yUaroIIErocs Mo OCBOCHUIO COJIEpKaHUS MIPEIMETA.

[To BceM Ha3BaHHBIM TO3UIUSAM B MPOTpaMMe 10 XMMHUHU MPETyCMOTPEHA MPEEMCTBEHHOCTD C
o0y4eHHeM XHMHMHM Ha ypOBHE OCHOBHOrO o0Iiero oOpa3oBaHusi. 3a IpelelaMd yCTaHOBICHHOMN
MpOrpaMMoOil MO XWMHUHU 0053aTelbHONH (MHBAapUAHTHOW) COCTABIISIIOIIEH COJEp)KaHUS Yy4eOHOTro
npeamera «XUMHA» OCTAaETCST BO3MOXHOCTh BbIOOpa €ro BapHAaTUBHOM COCTaBISIOLICH, KOTOpas
JOJKHA OTPENENIATHCA B COOTBETCTBUU C HAMIPABICHUEM KOHKPETHOIO Mpoduis o0ydeHusl.

B cootBercTBUU ¢ koHUenTyalbHbIMU ToNOkeHUsIMU PI'OC COO o0 Ha3HAYEHUU TPEIMETOB
0a30Boro u yriayO0ia€HHOTO ypoBHEW B cucteme nuddepeHIMpoBaHHOT0 OO0yYeHUsS Ha YPOBHE
cpeanero oOmiero oOpa3oBaHUS XHMHUSL Ha YpOBHE YITyOJIEHHOIO HW3Yy4eHHUS HampaBlieH Ha
pean3aluio IPEeeMCTBEHHOCTH C MOCIEAYIOUUM ATAaloM MOJyYeHUsT XMMHYECKOro oOpa3oBaHUS B
paMKax M3Yy4eHHUs CIEIHAJbHBIX E€CTECTBEHHO-HAyYHBIX M XHMHUYECKHX IUCHUIUIMH B BYy3aX U
OpraHM3alusax cpenHero mnpodeccuoHabHOrO oOpa3oBaHUs. B 3TOH CBsI3M u3ydeHue mpeaMera



«XUMUS» OPHUEHTUPOBAHO MPEUMYIIECTBEHHO HAa pACIIMPEHUE M YIIIyOJCHHE TEOPETUYECKOH U
MPAKTUYECKON MOATOTOBKM OOYYAIOIIUXCs, BHIOPABIINX ONpEAeNEHHBIN Mpoduib o0ydyeHHs, B TOM
quciae C MEepCHeKTUBOM MOCIEAYIOUIEro MOIY4YeHHUs XUMHYECKOro oOpa30BaHUS B OpraHU3alMsIX
npodeccuoHambHOro obpasoBanus. Hapsgy ¢ ostum, B cBere TpeboBanuii ®I'OC COO «k
IUTAHUPYEMBIM pe3yJIbTaTaM OCBOEHHs (eliepaabHOi 00pa30BaTeNbHON NPOrpaMMbl CPETHETO 00ILero
00pa3oBaHMs U3yYCHHE MpEIMeTa «XUMUS» OPUEHTHPOBAHO TAKKE HA pEIIeHUE 337a4 BOCIIUTAHUS U
COLMAJIBHOTO Pa3BUTUS 00y4yaroIIMXCsl, HA (POPMUPOBAHUE y HUX OOIIEHHTEIUIEKTYalbHbIX YMEHUH,
YMEHUH palyoHaTu3alui y4eOHOro TpyAa M OOOOIIEHHBIX CHOCOOOB JESITEIBHOCTH, HMEIOIINX
MEXIUCIUIUIMHAPHBIHN, HalIPEIMETHBIA XapaKkTep.

CocraBisiomiuMu  mpeaMeTa  «XHUMHUS» Ha YPOBHE YIIYyONEHHOTO M3YyYCHHS SIBISIOTCS
yrayOnénusle Kypcbl — «Opranuueckas xumus» u «OOmass u HeopraHuudeckas xumus». Ilpu
OIIpeNIeICHUN TOJXO0A0B K OTOOPY M CTPYKTYpPHOM OpraHU3alMd COAEP)KaHUS OSTHX KYpCOB B
nmporpaMmMe Mo XMMHH 32 OCHOBY HpuHATH nojokeHuss GI'OC COO o pasznuuusx 06a3oBOro u
yrIIyONEHHOTO YPOBHEH M3YdeHUS MpeIMeTa.

OcHoBy conepxaHus KypcoB «Opranuueckas Xumusi» U «OO1ias 1 HeopraHudeckas XUMUs»
COCTaBIISIET COBOKYIHOCTH TPEIMETHBIX 3HAHUA W YMEHHI, OTHOCAIIMXCS K 0a30BOMY YpPOBHIO
U3y4YeHHs IMpeaMeTa. JTa CUCTeMa 3HAHWM MOJydaeT OIpeaesiEHHOE TEOPEeTHYECKOe IONOJHEHMUE,
MO3BOJISIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OONBIIMKA O0BEM (PAKTOIOTHYECKOTO MaTepHaia.
Tak, Ha yrayOi€HHOM YpOBHE H3y4YeHMs MpeAMeTa oOecliedeHa BO3MOXHOCTb 3HAYMTEIbHOTO
yBeIMUeHUsl 00bEMa 3HAHMM O XMMHUYECKHX AJIEMEHTaX U CBOMCTBaX MX COEIMHEHUN HAa OCHOBE
pacliMpeHuss W YriayOJIeHus TpeJCTaBI€HUM O CTPOEHUM BELIECTBA, XHMHMYECKOHW CBSI3M U
3aKOHOMEPHOCTSX NMPOTEKAHUSI PEAKLIUN, PACCMAaTPUBAEMbIX C TOUKU 3pEHUSI XMMHUECKON KUHETUKU U
TepMoaMHaMUKHU. M3yueHue mnepuoauuyeckoro 3akoHa U Ilepuoguueckoil CHCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3upyercsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUMYECKHX IIPEACTABICHUSX O CTPOCHUU
aromMa. XHUMHYECKas CBA3b OOBSCHAETCS C TOYKM 3PEHHUS HHEPreTHUECKUX H3MEHEHUil npu eé
00pa30BaHNM U Pa3pyLICHUH, a TAKKE C TOUKH 3pEHUS] MEXaHU3MOB e€ oO0pazoBanwus. V3yueHue TUIoB
peaknuii JononHseTcs (OPMHUPOBAHMEM TNPEACTABICHUH 00 SJIEKTPOXMMHUECKHX IMpoleccax u
AJIEKTPOJIM3€E PacIyIaBOB M PacTBOPOB BelIeCTB. B Kypce opraHmdeckoil XMMHUU IPU PAaCCMOTPEHUU
PEaKIIMOHHON CIOCOOHOCTH COETUHEHMH yJenseTcss 0co00e BHUMaHME BONpocaM 00 3JIEKTPOHHBIX
a¢dekTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUi.

Ocoboe 3HaueHWe HMEeeT TO, YTO Ha COJAEp)KaHHE KYpPCOB XHMHUHU YIIyOIEHHOTO YpPOBHS
M3y4YeHUs ISl KJIacCOB ompenenéHHoro mpoduis (TaBHbIM 00pa3oM Ha UX CTPYKTYpPY M XapakTep
JIOTIOJTHEHUH K O0IIel cucTeMe MpeAMETHBIX 3HAaHHMI) OKa3bIBAalOT BIUSHUE CMEXHbIE MpeaAMeThI. Tak,
HampuMep, B COJIEP)KaHUU MPEAMETA JUIsl KJIACCOB XUMHUKO-(U3MUECKOTo Mpoduis 60IbII0e 3HAYCHHE
OyZAyT UMETh AJIEMEHTHI y4eOHOTro MaTepuaia 1o oomeit xumuu. [Ipu u3yyenun npeamera B JaHHOM
cllydae aklleHT OyJeT clielaH Ha OOLIHOCTh METOI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPHUM B XUMUU
U B (U3MKE: aTOMHO-MOJIEKYJIsIpHasi Teopus (MOJEKy/IsipHas Teopusi B (PU3UKE), 3aKOHbI COXPAHEHUS
Macchl U HHEPruM, 3aKOHbI TEPMOJAMHAMUKH, SJIEKTPOJIN3a, MPEACTABICHUS O CTPOSCHUH BEIECTB U
ApyToe.

B 1o xe Bpems B colep)kaHHWU MpeaMeTa Ajs KJIacCOB XUMHKO-OMOJIOIMYECKOro mpoguiist
OonpLIMI yJenbHBIA Bec OyAeT MMeTh OpraHuyeckas XuUMHsi. B aToM ciydyae mnpenocTaBiisieTcs
BO3MOXXHOCTh JUIsl Oojiee OOCTOSITENIHOTO PAacCMOTPEHHS XUMHUYECKOM OpraHu3aliy KIETKH Kak
OMOJIOTUYECKOI CHCTEMBI, B COCTaB KOTOPOH BXOMST, K MPUMEPY, TaKU€ CTPYKTYpHBbIE KOMIIOHEHTHI,
KaK JIMMUZbI, OEJKU, YIJIeBOJbl, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. [Ipm 3ToM 3HaHUS O cocTaBe U
CBOMCTBAaX NPEJICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIy)KaT OCHOBOM s
M3Y4EHHUsI CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, IbIXaHUS, MUIIEBAPEHHUS.

B nnane ¢opmupoBaHuS OCHOB HAYYHOTO MHPOBO33PEHHUS, OCBOEHHs OOIIEHAYYHBIX METOJIOB
MO3HAHUS U OIbITa MPAKTUYECKOr0 MPUMEHEHHs] HayUYHbIX 3HAHUN M3y4YeHHE MpeaMeTa «XHUMHs» Ha
yriIyOJaE€HHOM YPOBHE OCHOBAHO HAa MEXKIIPEIMETHBIX CBA3SIX C y4eOHBIMHU MpeAMETaMH, BXOISAIINMHU B
COCTaB NpeIMeTHbIX obOnacTeil «EcTecTBEHHO-HAayuHbIe NPEeAMEThl», «MaTteMaTnka U HHPOPMATUKA»
u «Pycckuil 3bIK U JIMTEpATypar.

IIpu n3yuenun yueOHOro npenmera «XUMHUs» Ha YriyOlnEHHOM ypOBHE TakXke, KaKk Ha ypOBHE
OCHOBHOTO M cpeaHero oOmero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajaueil NEepBOCTENEHHOMN
3HaYMMOCTH sBJseTCd (OpPMUPOBAHME OCHOB HAyKM XUMHMHM Kak O0JIaCTM COBPEMEHHOIO
€CTECTBO3HAHHUSA, IPAKTHUUECKON JEATENIbHOCTH 4YEIOBEKA W OJHONO M3 KOMIIOHEHTOB MHPOBOI



KylnbTypbl. PemieHue 3Toil 3amaun Ha YriayONE€HHOM YpOBHE HM3Y4YEHHs NpEIMETa IMpEeAroiaraeTt
peanu3anuio TaKuX LENIeH, Kak:

(GbopMHpOBaHKE MPEICTABICHUI: O MaTepUAJIbHOM €IMHCTBE MHpa, 3aKOHOMEPHOCTSAX H
[I03HABAEMOCTH SIBJICHUM IPUPOJBI, O MECTE XMMHHM B CUCTEME €CTECTBEHHBIX HAyK M €€
BeAyllel posid B 00eCIeYeHUN YCTOMUMBOrO Pa3BUTHS YEJIOBEUYECTBA: B PEIIEHUH MPOOIeM
IKOJIOTHYECKOHM, JHEPreTUYECKOW W MHUINEBOW O€30MacHOCTH, B PA3BUTHUH MEIUIIMHBI,
CO3JIaHMM HOBBIX MAaTEpUaIOB, HOBbIX HCTOYHHUKOB SHEPTUH, B 00ECIIEUEHNU PALMOHAIBHOTO
MPUPOJIOTIONB30BaHNA, B (DOPMUPOBAHUM MHPOBO33PEHHS M OOLICH KyJIbTYpHI YellOBEKa, a
TaKXKe IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U IIPUPOAHOIL cpene;
OCBOCHME CHCTEMBI 3HAHUH, JIEKAIUX B OCHOBE XMMHUUYECKON COCTABJIAIOLIEH €CTECTBEHHO-
HAyYHOH KapTUHBI MuUpa: (YHIAMEHTAIbHBIX MOHSATHH, 3aKOHOB M TEOPHH XHMMH,
COBPEMEHHBIX IIPEACTABICHUI O CTPOEHUM BEUIECTBA HAa Pa3HBIX YPOBHAX — aTOMHOM,
HOHHO-MOJIEKYJISIPHOM, HAJAMOJIEKYJISIPHOM, O TEPMOJMHAMMYECKUX U KHUHETUYECKHUX
3aKOHOMEPHOCTSX IIPOTEKaHUS XUMHYECKMX peakUui, O XMMHYECKOM pPaBHOBECHH,
pacTBopax M MHCIEPCHBIX CHCTEMaX, 00 OO0IIMX Hay4yHBIX MPUHOUANAX XHUMHUYECKOTO
IIPOU3BOJICTBA;

¢dopmupoBaHre y 00YyYaIONIMXCS OCO3HAHHOTO TOHMMAHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUU A1 OOBSCHEHMS KJIIOYEBBIX HMJEH M MpPOOJEM COBPEMEHHOW XMMMH,
U1 OOBACHEHMS M IPOTHO3UPOBAHUS SIBICHUH, MMEIOLINX €CTECTBEHHO-HAYYHYIO TIPUPOAY;
IPaMOTHOIO pELIeHUsT NpoOJieM, CBA3aHHBIX C XUMHUEH, NPOrHO3MPOBAHMS, aHAIU3a U
OLIEHKM C TO3UIMUM  SKOJIOrMYecKol  0e30lacHOCTH  MOCIEACTBHHA  OBITOBOM M
IIPOU3BOJCTBEHHON JEATENBHOCTH YEJIOBEKA, CBSI3aHHOM C XUMHUYECKHM IIPOU3BOJICTBOM,
HCIOJIb30BAHUEM U NIEPEepabOTKOM BELIECTB;

yrIyOJieHHe TPEICTaBICHUH O HAy4YHBIX METOJaX TIIO3HAHHs, HEOOXOAMMBIX IS
npuOOpEeTeHUs] yMEHUI OPHEHTHUPOBATHCS B MHPE BEIIECTB M OOBSICHEHUS XHMHUYECKHUX
SBJICHUH, MMEIOIUX MECTO B NPHUPOAE, B NMPAKTUYECKON NEATENbHOCTU U IOBCEIHEBHOU
KU3HHU.

B nnane peanuszanuu mepBOOYEpETHBIX BOCIMTATENbHBIX M PA3BUBAIOUIMX (DYHKIMH LETOCTHON
CUCTEMBI CpelHero oOmero oOpa3oBaHMsI NpPU HM3YyYEHUHM mpeaMera «XUMHsS» Ha YIIIyOJE€HHOM
YPOBHE 0CO0YIO aKTyaJlbHOCTh IPUOOPETAIOT TaKue e U 3a7auHl, KaK:

BOCIIUTaHHE YOEKIEHHOCTU B IO3HABAEMOCTH SIBJICHUI HPUPOJbI, YBaXXEHUS K MpoOIecCy
TBOpPYECTBa B objacTu TCOPCTUUCCKUX W MPUKIATHBIX I/ICCJ'IeI[OBaHI/Iﬁ B XHWMMHH,
(dbopMHpOBaHHE MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W IO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPONIO U
CaMOBOCITUTaHHIO HA OCHOBE YCBOEHHS OOIIEYETIOBEYECKHX [IEHHOCTEH;

Pa3BUTHUEC TMO3HABATCIIbHBIX HWHTCPCCOB, MHTCIICKTYAJIBHBIX WM TBOPUCCKHX CIIOCOOHOCTEH
oOyuaromuxcsi, popMHUpOBaHHE Y HUX CO3HATEIbHOI'O OTHOUIEHMSI K CaMOO0Opa3OBaHUIO U
HEeNpepbIBHOMY  00pa3oBaHMI0 KaK  YCJIOBHIO  YCHEIIHOW  Mpo(decCHOHANbHOW U
O6HICCTBCHHOI>1 ACATCIIBHOCTH, OTBCTCTBCHHOI'O OTHOMICHHMA K CBOEMY 3I0POBBIO H
HOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

¢bopMUpoBaHME YMEHUII U HaABBIKOB pPa3yMHOIO IPHUPOIOIOJIb30BAHUSA, pa3BUTHE
HKOJIOTUYECKOM KYJIbTYpbl, IPUOOPETEHUE OIBITA OOIIECTBEHHO-TIOJE3HON 3KOJIOTMYECKON
TEATEIBHOCTH.

OO6miee 4yrcIO YacoB, MPEAYCMOTPEHHBIX IJISI M3YUYEHHUs XMUMHH Ha YTIYOJICHHOM YPOBHE CPEIHETO
obmero obpaszoBanus, coctapnsieT 204 gacos: B 10 xmacce — 102 gaca (3 yaca B Henmeno), B 11
kiacce — 102 ygaca (3 yaca B Henenio).



COJAEP/)KAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenmMer ¥ 3HaUeHHE OPraHUYECKOM XHWMHH, NPEICTaBICHHE O MHOroo0pasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHUE aTroMma YIJepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoma yriepoja. XUMHUYECKasi CBSA3b B OPraHUYECKUX COCIUHEHUSX.
Tunel rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJCHTHOMN
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJIeH, G- U
n-cBsi3u. OnuHapHas, JBOWHAas M TpoWHas cBs3b. CrmocoObl pa3pbiBa CBA3€H B MOJIEKYsax
OpraHuyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKIeo(puiIe U AEeKTpoduIe.

Teopusi crTpoeHusi opraHudeckux coeauHeHuii A.M. bBytiepoBa U COBpEeMEHHBIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAU€HUE TEOPUU CTPOEHUSI OPraHUUECKUX COEIUHEHUM.
Monekynspusie U CcTpyKTypHble (opmynbl. CTpykTypHble (OpMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepuu: CTpyKTypHasd,
MPOCTPAHCTBEHHAs. JNEKTpPOHHBbIE OJ(PGEKTHl B MOJEKYIaX OPraHUYECKUX COCIUHEHUN
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBnenue o kiaccudukanuu opranndeckux Bemiects. [loHsTHe 0 GyHKIIMOHATHHON
rpynne. 'omosnorus. ['omonoruueckue psaael. Cucremarnueckas HOMEHKIIATypa OpraHH4eCKHX
coemuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

Oco0OenHoct M KiIacCUpUKalus  OpraHmdyeckux  peakiuil.  OKuciautenbHo-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XHUMUHU.

OKCHepUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BEUIECTB U MX NPEBpAICHUN: O3HAKOMIIEHUE C
oOpa3liaMu OpraHu4eckKuX BEIIeCTB W MaTepUallaMd Ha WX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IUIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHHUE MOJEIIEN MOJIEKYJI OPraHMYECKHUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonorudeckuil psig ankaHoB, oOmias popmyrina, HOMEHKIATypa U U30MEpPHsL.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB, SP -TMOpUIM3alus aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckne CBOMCTBA aJKaHOB.

XVMHYEeCKHEe CBOWCTBA AJKAaHOB: PEaKlUU 3aMELICHUs], N30MEpHU3aliH, JeTUIpUpPOBaHUS,
UMKIW3alUU, TUPONU3a, KpekuHra, ropeHus. llperncraBieHne o MexaHU3ME peakUuid
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupoje. CriocoObl MOTydeHUs: U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O0mas GopmMyia, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MaiblX (IHUKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LMKIIOTICHTAaH,
IUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOTy4YeHUs U TPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuii ps1 aakeHoB, oomas GopMyna, HOMEHKIATypa. DJIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, spz-m6pw1p13aum aTOMHBIX opOuTanei
yriepoja, 6- U n-cBa3u. CTpyKTypHasi U TeoMeTpuueckas (Iuc-Tpanc-) uzomepus. Ousznueckue
CBOWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKIHUH MPUCOCIUHEHUS, 3aMEUICHUS B O-
MOJIOKEHUE TMpPU JBOMHOW CBs3M, NoJMMepu3aluu U okucieHus. [lpaBusno MapkoBHHKOBA.
KauecTBeHHbIE peakiiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U IPUMEHEHHUE aJIKEHOB.

Ankammensl.  Kmaccudukammst — ankagueHoB — (CONpPsDKEHHBIC,  M30JIMPOBAHHEIE,
kymyaupogannvie). (OCOOEHHOCTH  AJIEKTPOHHOIO CTPOEHMSI U XUMHYECKHX  CBOWCTB
CONPsLKEHHBIX AWEHOB, 1,2- u 1,4-npucoenunenue. IlonmumMepusanus CONpsKEHHBIX JIUEHOB.
CrniocoOblI noy4eHus ¥ NIpUMEHEHNE aJIKaIueHOB.

AnxuHbl. ['OMOJIOTHYECKH psii amKUHOB, 00mas (GopMmyia, HOMEHKIATypa U U30MEpPHSL.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriaepona. Puznueckne CBOHCTBA AIKUHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
MIPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLNU, OKUCIEHUsA. KuCIOTHBIE CBOMCTBA QJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KadecTBEHHBIE peakIMi Ha TPOHHYIO CBs3b. CrocoOBI
MOJIyYEHUS U IPUMEHEHUE AIIKUHOB.



Apomaruyeckue yriaeBoaopos! (apeHsl). ['oMomoruueckuit psii apeHoB, oomast popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJBI OeH301a.
®dusnyeckue CBOIMCTBA apeHOB. XHWMHUYECKHE CBOMCTBAa OCH30JIa W €ro TOMOJIOTOB: PEaKIUU
3aMelIeHusl B OCH30JIbHOM KOJIBLIE U YTJICBOJOPOJHOM paJMKale, PEeaKUUU MPHCOSIUHEHUS,
OKHCJICHHE TOMOJIOTOB Oensona. [IpeacraBienue o0 OpueHTHPYIOIIEM NEHCTBUU 3aMECTHTENEH
B OCH30JILHOM KOJIbIIE HA MpPUMEpE AJIKWIBHBIX PaJUKaJIOB, KapOOKCUIBHOH, TMIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBL, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna.  CrHocoObl  HOJydyeHUS U [PUMEHEHHE  apoOMaTHYECKHUX
YIJI€BOIOPOIOB.

[Mpuponusiii ra3. [lonyrueie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbII
yrojib U OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(TU: MEeperoHka, KPEeKHHT
(TepMHUYECKHid, KaTaIUTHUECKUi), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
PUMEHEHHE B IPOMBIIIIEHHOCTH U B OBITY.

I'enernyeckas CBsI3b MEXAY Pa3IMYHBIMU KJIaCCaAMH YIJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIIIEBOJOPOI0OB. Peakiuu 3amemnieHus
rajJloreHa Ha THAPOKCOTPYIIy, HHUTPOTPYIly, LHMaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHOUPTOBOrO  pacTBopa mEno4yd. BzaumopeiicTue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAUHEHMSIX.
Hcnonp30BaHre TallOT€HIIPOM3BOIHBIX YIJIEBOAOPOJIOB B OBITY, TEXHHKE M TpPU CHHTE3E
OpraHMYECKUX BEIECTB.

OKCHepUMEHTAIbHBIE METOJbl H3Y4YCHHs BEIIECTB M HX IMPEBPALCHUN: H3Yy4YeHHE
¢u3nyecKux  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEaKIM
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM HMOAHOW BOJIBI, pacTBOpa
IIepMaHraHaTa Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAcTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YriepoJa M BOJOpPOJa B OpPraHMYECKHX BEIIECTBAX,
NOJydeHUE AITHJICHA M W3YYEHHE €ro CBOMCTB, O3HaKOMIIeHHE ¢ Kosulekuusimu «HedpTs» u
«Yrompy, ¢ ob0pa3uamMu IjactMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYJI
YIII€BOIOPOAOB U TaJIOTEHIIPOU3BOHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranndeckue CoeIMHEHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTh. CTpoeHHE MOJeKysl (Ha HpUMepe MeTaHoja u
sTanona). 'omonornueckuii psa, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJlacCU(pUKaIIUSL.
@®uznyeckue CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpoIHBIE CBSI3U MEXKAY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: pEaKUMM 3aMELICHMs, JeruJpaTalud,
OKHCJIEHHUS, B3aUMO/JICIICTBUE C OPIraHUYECKUMHU U HEOPraHUYECKUMHU KucioTamu. KauecTBeHHast
peakuus Ha OJHOATOMHBIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CniocoObl osTy4eHns U NPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HOMeHKIaTypa U n3omepusi. OcoOOEHHOCTH (PUBNYECKUX M XMMUYECKHX
CBOMCTB.

MHOroaTOMHbIE CHUPTHI — ATWIEHITIMKOIb W IIIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOICTBa: peakUuu 3aMEIIeHHs, B3aUMOJAECWCTBHE C OPraHUYECKMMH U HEOPraHWYECKUMU
KHCJIOTaMH, KaueCTBEHHAs! PEAaKLUsl Ha MHOTOAaTOMHBIE cUpThl. [IpencraBieHne o MexaHu3sMe
peaknuii HykieoGrIbHOTO 3aMenieHus. JlelicTBre Ha oprannu3m 4enoBeka. CrocoObl MOTydeHus
Y IPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BJIMSIHUE THAPOKCOTPYIIIBI U OSH30IHOTO sJIpa.
®usnueckue cpoiictBa (enonma. OCOOEHHOCTH XMMHUYECKMX CBOMCTB ¢eHona. KayecTBeHHBIE
peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHona. CrnocoObl MOTydyeHUS W TPUMEHEHHE (eHoa.
®deHonopManbaeTUAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerujbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHMJIBHOM Trpymmbl. ['oMonoruyeckue psjbpl albleTHA0B M KETOHOB, oOmias ¢opmyrna,
M30MEpPUSI M HOMEHKJarypa. PU3WYECKUE CBOMCTBA ajbJETUI0B M KETOHOB. XUMHYECKHE
CBOMCTBA aNbJETH0B M KETOHOB: peakuuu mpucoeauHeHnusa. OKHCIEHUE allbJIernJIoB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydyeHUs: M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TpefieNibHbIe KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3omepuss u HoMeHKiarypa. DHU3MUECKHE CBOMCTBA OJHOOCHOBHBIX
npelelbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3M MeEXAYy MOJEKyJIaMHu KapOOHOBBIX



KHCTOT. XMMHUYECKUE CBOWMCTBA: KHUCIIOTHBIC CBOMCTBA, pEakius STEePUPHUKAIUHU, PEaAKIUU C
y4acTHEM YTJIIeBOJOPOIAHOrO paankaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KaPOOHOBBIX KHUCIIOT — CIOXKHBIX d(upax. MHOTOOOpa3ne KapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HEMPEJCTbHBIX U apOMAaTHUYECKUX KApOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCHOT. I[lpencraButenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOIE8AA, JUHONEH08as KHUCIAOThL.. CrocoOsl
MOJIyYEHUs U PUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 2¢upbl. ['omonoruueckuii psn, odmas Gopmyna, u3oMepuss 1 HOMEHKIIATYpA.
®u3nyecKue U1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJTOYHOU Cpejie.

XKupsr. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA XKUPOB: THIPOIHU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COJAEPKAIIUX OCTATKU HEIPeIeIbHbIX )KHUPHBIX
KUCHOT. KUpbI B IPUPO/IE.

MBpbUT4 KaK COJTU BBICIINX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO0mass xapakTepucTuka yriaeBonoB. Kiaccudukanus yriaeBomoB (MOHO-, AW- H
nonucaxapuzbl). MoHocaxapuIpl: TIOK03a, (pPyKTO3a, rajakro3a, pudo3a, Ie30KcHprbdo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B mnpupone. dorocuHTe3. XUMHYECKHME CBOWMCTBA
[JIFOKO3bl:  PEAKUMU C YYaCTUEM CIHMPTOBBIX M  aJIbJACTMIHON TIpYII, CIOUPTOBOE U
MOJIOUHOKHUCHOE OpoxeHue. lIpuMeHeHue TIIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MajbTO3a M JIAaKTo3a. BoccTaHaBiauBawIIMe U
HEBOCCTaHaBIUBaIoLMe aucaxapuiel. ['uaponus nucaxapuaoB. Haxoxpaenue B mnpupone u
npuMmeHenue. [lonucaxapuapl: Kpaxmaji, TJIMKOT€H M 1esuTroyio3a. CTpoeHHEe MaKpOMOJIEKYJ
Kpaxmaja, TJMKOI€Ha WU LeJUIoJ03bl. (PDu3nueckue CBOICTBa KpaxMana M IEJIHOJIO03BL.
XHUMHUYECKUE CBOMCTBA Kpaxmajla: TMIPOJIM3, KAUYECTBEHHAs peaklUHs ¢ MOJA0M. XUMHUYECKUE
CBOWCTBA IEJUTIOJIO3BI: THAPOIIH3, TOTydeHHe 3(pHUpoB 1eutoo3bl. IloHsATHEe 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbBIN IIENK).

OKCHepUMEHTAJIbHBIE METO/Jbl M3YyYEHHUS! BELIECTB U UX IPEBpAILEHUI: pacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJE, B3aMMOJIECHCTBHUE AITAHOJIA C HATPUEM, OKUCIEHUE 3THIIOBOTO
cnupTa B ajJbJETU] Ha pacKaJ€HHONM MEJHOW MpPOBOJIOKE, OKHCJIEHHWE 3THUJIOBOIO CIHMPTa
JUXPOMATOM Kanus (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUaIoOB), KAUECTBEHHbIE PeaKlUU Ha
anbaeruasl (¢ ruapoxkcuaom auamMmmuncepeopa(l) u rugpoxkcuaom meau(ll)), peaxkus rmuneprHa
¢ runpokcunom meau(ll), xummuueckre cBoOCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMO/ICHCTBHE
pactBopa TioK03bl ¢ Tuapokcunom meau(ll), B3aumomeiicTBue kpaxmana ¢ HMOJIOM, PEIICHHE
HKCMIEPUMEHTAIBHBIX 3a71a4 1Mo TeMaM «CrupThl U GpeHobl», «KapOoHoBbie KUCTOTHL. Cl0XKHbBIE
3GupH.

A3oTcoaepxanie OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHuMYeckHe TMpoM3BOAHbIE amMuaka. Kiaccudukanuss amMHHOB:
anudaTuyecKkue U apoMaTHUECKUe; MePBUYHbBIE, BTOPUUHBIE U TpeTHuuHble. CTpOCHHE MOJEKYIL,
obmas ¢gopMyna, u3oMepusi, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XHMMHUYECKOE CBOWMCTBA
amudaTuyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKMIMPOBAaHWE, B3aHMMOJCHCTBHE MEPBHUYHBIX
aMHUHOB C a30TUCTON KUCI0TON. CONM aJIKWIaMMOHMS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTudeckoro psana. Ctpoenue anuwinHa. Bzaumuoe
BJIMSHUE TPYII aTOMOB B MoJieKyje aHuinHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHWiHH. CrnocoObl TOMY4YeHHS U TPUMEHEHHE anu(aTHUYeCKUX
amuHOB. [lonydyeHre aHmIMHA U3 HUTPOOEH3071a.

AmuHokuciotrel. Homenknatypa u  u3zomepus. OtaenbHble NOPEICTABUTENH  O-
aMHHOKHUCIIOT: TJIMIWH, anaHuH. PU3nyecKkue CBOMCTBA aMHHOKHCIOT. XMMHUYECKHUE CBOMCTBA
AMUHOKHUCIIOT Kak aM(OTEepHBIX OPTraHUYECKUX COEAMHEHUU, peakius MOJUKOHICHCAIUH,
o0Opa3oBaHHe NENTUAHON cBA3M. bruonornueckoe 3HaueHHne aMUHOKHUCIOT. CHHTE3 M THIPOJIHU3
MENTUI0B.

benku kak npupoansle nosumepsl. llepBuuHas, BTOpUYHAs W TPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OCIIKOB: THUAPOJIN3, NEHATYpalus, KaueCTBEHHBIC PEaKIMU Ha
OenKu.

OKCIEPUMEHTAIbHBIE METOJIbl M3Y4YEHHUS! BEIIECTB M MX MPEBPAILECHUN: pacCTBOPEHUE
0enKkoB B BoJie, JeHATypalus OEIKOB MPHU HarpeBaHUH, IIBETHbIE PEAKIMK Ha OEJKH, pelieHue
AKCIIEPUMEHTANIbHBIX 337a4 IO TeMaM «A30TCOIEpKalMe OPraHWYECKHE COCIUHEHUS» U
«Pacno3HaBaHNe OPraHMYECKUX COCIUHEHUI.



BbICOKOMOIEKYJISIPHBbIE COETMHEHMS.

OCHOBHBIEC TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COCIMHEHHMN: MOHOMEp, IOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPHU3alUH, CpPeHsAs MoyeKyaspHass macca. OCHOBHBIE
METO/bI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.

[Tonmumepubie MaTepuabl. [Tnactmaccel (monuATUIIEH, MOJIUIIPOIIUJICH,
NOJMBUHUIIXJIOPHUTI, MOJUCTUPOT, HOJMMETHUIMETAaKPUIIAT, MOJIMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTka MmiacTHKa.

DnacToMepbl: HATypalbHBI  KaydyK, CHHTETHUYECKHE Kayuyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanpHbIE (XJIOTOK, IEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TedaoH, KeBiap, AIEKTPONPOBOJSIINE
MOJIUMEPBI, OMOpasiiaraeMble MOJTUMEPHI).

DKcrepuMEeHTabHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAacC, KaydyyKoB, peELICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Pacro3HaBaHue 1acTMace ¥ BOJIOKOH.

PacuérHrble 3amaumn.

Haxoxnenne MonekyisspHOi (GopMyIIbl OpraHUYECKOTO COSTMHEHHS 10 MAaCCOBBIM JIOJISIM
9JIEMEHTOB, BXOJAIIUX B €0 COCTaB, HAXOXKICHHE MOJEKYJISAPHOU (OpMYIbl OPraHHYECKOTO
coeMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) MIPOIYKTOB pEaKIMU U/UITH UCXOJHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOH (HhOpMYIIbI
OpPraHMYeCKOTO BEIIECTBA HA OCHOBE €r0 XHMHUYECKHUX CBOMCTB WJHM CIIOCOOOB MOJIYYCHHS,
ompezieNieHue I0JIM BBIXOa MPOIYKTa PEeaKlUy OT TEOPETHUYECKH BO3MOMXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzarus MexnpeaMeTHBIX CBS3€H MpH U3yd4eHUU opraHudeckoid xumuu B 10 kmacce
OCYILECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYyYHBIX TOHSTHHA, TaK U
MOHSITUIA, TPUHATHIX B OTJEIBHBIX NMPEAMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TOHATHUS: SIBJICHWE, HAYYHBIH (PAaKT, TUMOTE3a, TEOPHS,
3aKOH, aHalIM3, CUHTE3, Kiaccu(UKalus, HAOIIOJCHHWE, M3MEpPEHHE, SKCIIEPUMEHT, MOJIEINb,
MO/JICIIMPOBaHHE.

®dusmnka: marepus, aToM, 3JEKTPOH, NIPOTOH, HEHTPOH, MOJEKyla, IHEPreTUUecKuit
YPOBEHb, BEIIECTBO, TEIIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (U3NYECKHE BEITMUYUHBI,
€/IMHULIBI U3MEPEHUs], CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHusM, sKocuctema, ouochepa, MeTaboOIU3M, HACIEIACTBEHHOCTD,
aBTOTPOGHBIH M TeTepoTpO(HBI THUN NUTaHUA, OpokeHHe, (OTOCHHTE3, JbIXaHHWE, OCNIKH,
YTJIEBOBI, JKUPHI, HYKIIEHHOBBIE KACIOTHI, (JEPMEHTHI.

['eorpadus: nonesHsle HCKONaeMble, TOIUIUBO.

TexHONOTHs: MHUIIEBBIE MTPOAYKTHI, OCHOBBI PAI[HIOHAIBHOTO TIMTAHUS, MOIOIIHE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKAS XUMUSA

Teopernvyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHe 3J€KTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTHUYECKUE YPOBHH U TIOJYyPOBHH. ATOMHBIE
opoutanu. Kinaccudukaims XUMHYECKUX SJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenesnenue
DIIGKTPOHOB TI0O aTOMHBIM OpOUTaNsIM. DIEKTPOHHBIE KOH(QUTYpAllMM AaTOMOB DIIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUU, JIIEKTPOHHBIE
KOH(UTYpAIMA HOHOB. DIEKTPOOTPUIIATEIILHOCTD.

Ilepuonuueckuii 3akoH u Ilepuomuueckas cucrteMa Xumudeckux d3yemeHToB J[.U.
MenneneeBa. CBsi3b nepuoauueckoro 3akoHa u Ilepuoanydeckoil cHCTEMBbl XUMHUUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpPHUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TPYIIaM U
nepuojaM. 3HaueHue nepuoandeckoro 3akona /.M. Menzaeneena.



Xumuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3W: KOBAJCHTHAs, MOHHAs, METaJUIMYECKasl.
Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOM CBSA3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPrus
U JuinHa CBA3U. [[oaspHOCTh, HAIIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOU CBA3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MEXXMONIEKYISIPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP W BaJEHTHBIE BO3MOKHOCTU aTOMOB. CBfA3b AJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpPUMEPE COCIMHEHHUM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBienre O KOMIUIEKCHBIX —coeauHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOEHUs. THUIbl KPUCTAIIIMYECKUX
pem€ToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mctuanbie pactBopsl. [IpeacraBinenne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJS BEHIeCTBa B
pacTBope, MOJISIpHAas ~ KOHUEeHTpauus. HacellleHHble ¥ HEHACBIEHHBIE  PacTBOPBHL,
pactBopuMOCTh. KpucTtammoruaparsl.

Knaccudukanus ¥ HOMEHKIATypa HEOPTraHMYECKHUX BEHIECTB. |pHBHANIbHBIE Ha3BaHUS
OTJIENbHBIX MPEJCTABUTEIICH HEOPTaHUYECKUX BEIICCTB.

Knaccudukanus XuMHYECKUX PEeaKIfii B HEOPraHUIEeCKONW U OPraHMYeCcKOi XUMHUU. 3aKOH
COXpaHEHHUsI MAaCChl BEIIECTB; 3aKOH COXPAHCHHS W TMPEBpAIICHUS DHEPTUU MPU XUMUUYECKHX
peakusix. Ternoblie 3QPEeKThl XUMUUECKUX peakuuid. TepMoXUuMUYecKue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (GakTopoB. ['oMOreHHBIC
U TreTeporeHHble peakuuu. Karanus u katanu3aropsl.

O6parumble u  HeoOpaTUMBIE peakiuu. XHUMHYEeCKoe paBHoBecue. KoHcraHTa
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMUSIOUIME HA MOJOKEHUE XWMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJIeHUE M KOHIEHTpAIlMU BEIIECTB, y4acTBYIOIUX B peakiuu. [lpunnun Jle
[TaTense.

OnektponuTtrueckas gaucconuarnus. CuibHble W crna0blie  dIeKTpoiuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIOTHAs, HEHUTpalibHasl, 1eno4yHas. BoaopoaHblit
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkucieHus. OKUCIUTENb U
BOCCTAHOBUTENb. [IpoIiecchl OKHCIEHHS] W BOCCTAHOBJICHUS. BaxHeWIne OKUCIUTENd U
BOCCTaHOBUTENHU. MeTOI 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTaIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHHUI: pa3lioKeHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTaIW3aTOpPa, MOJEIM KPUCTAUIMUECKUX PEMIETOK,
MPOBEJICHUE pEeaKIuii HMOHHOTO OOMEHa, OIpeeICHHe Cpeibl PAcCTBOPOB C IMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHMUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumus.

ITonoxenne HemeramioB B Ilepmoanueckoil cucremMe XuMHUYecKHx a3yeMmeHtos JI.I.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aromMoB. (Duiznyeckue CBOICTBA HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIOpoia, cepbl, hochopa u yriiepoaa).

Bognopon. Ilonyuenue, ¢puzndeckue ¥ XMMHUUYECKHUE CBOWMCTBA: PEAKIUU C METAIIAMH H
HEMEeTaJlIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ Mapuabl. TOMIIMBHBIEC 3JIEMEHTHI.

["anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBl. BakHEelMe KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJIOreHOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHsI TajloreHoB. [I[puMeHeHre rajioreHoB u
UX COeINHEHHUI.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI MOMYYEHUS KHCIOPOJA.
®dusnueckue W XHMHYECKHE CBOWCTBA W IPUMEHEHHE Kuciaopoga U o030HA. Okcuiapl u
MIEPOKCHU/IBI.

Cepa. HaxoxxneHume B mpupoje, CIOCOOBI TMONYy4eHUs, (U3MUECKHEe W XHUMHUYECKHE
croiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KHCJIOTHI M uXx comr. OCOoOCHHOCTH CBOWMCTB CEpHOM KHCIOTHL. I[IpuMeHeHue cepsl U €&
COEMHECHUM.



Azotr. HaxoxnaeHue B TpupoAe, CIOCOOBI TMONXydeHHUs, (pU3MUecKue U XUMHUYECKHE
cBolcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIH.
OcoOEHHOCTH CBOWCTB a30THOW KHUCIOTHL [IprMeHeHWe a30Ta W ero CoeaMHEHH. A30THBIC
yIoOpeHusl.

®ochop. Haxoxxaenwe B mpupoje, crnocoObl ModydyeHus, (U3NYECKue U XHUMHUYECKHE
cBoiictBa. @ochuner u dochun. Oxcunsl docdopa, dochopnas kucmora u €€ Ccoiu.
[Tpumenenue dochopa u ero coenqunenuii. PochopHbie y100peHuUs.

Yrinepon, HaxoxIeHHE B Tpupoje. AIoTpornHbie Moaudukanuu. Duzmdeckue u
XMMHYECKUE CBOMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcun yraepoga(lV), yronpHas kucinora u e€ cold. AKTUBUPOBAHHBIN yrojb, aJcOpOLHAL.
Oyiepensl, rpaden, yriaepoiHble HaHOTpYOku. IlpuMeHeHue MpPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COEAUHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOdydeHHs, (U3HUecKue M XUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTA, CUIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKIO0, ero Mojly4eHue, BUAbI CTEKIIA.

[Tonoxxenne metaios B [lepuonnyeckoil cucreMe XMMHUYECKUX 3J1eMEHTOB. Oco0eHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTalioB. O0mue pu3ndecKkue CBOMCTBA METAJLIOB.
[TpumeHeHne MeTallIoB B ObITY U TexHUKe. CIIaBbl METAJLIOB.

DNEKTPOXUMHUYECKH psii  HampspDkeHuid MeTtaiioB. OOmme crnocoObl  MONydeHUs
METAJIJIOB: TUAPOMETAIUTYPIUs, TUPOMETAILIYPIus, ieKTpomeTautyprus. Ilonarue o koppo3uu
MeTalsioB. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka MmeramioB |A-rpynnsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. HaTpuii u xanuii: monydenue, puanveckue U XMMHUECKHUE CBONCTBA, IPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COETUHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpynmer [leprogudeckoit cuCTEMBI XUMHYECKHX
DIIEMEHTOB. Maruuii W KajblMid: MOJNlydeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBA,
NpUMEHEHHE MPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCTD BO/IBI U CIIOCOOBI €€ YCTpaHEeHHUS.

AnOMUHUI: TIONydyeHue, GU3NYECKue U XMMHUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHble CBOICTBa OKCHJIA M THUAPOKCHIA ATIOMHUHMS,
TUIPOKCOKOMILJIEKCHI aJTFOMUHUS.

OO0mass xapakTepucTuka MeTauioB mnoOouHbix moarpymnmn (b-rpymm) Ilepuomudeckoit
CUCTEMBI XUMHYECKUX JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHUuM. OKCUIbI U TUAPOKCH]IBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u quXpomarbl, UX OKUCIUTEIbHbIE CBOWCTBA.
[TosrydyeHne u npuMEHEHUE XpoMa.

®usnyeckue MW XHMMHMYECKHE CBOMCTBA MapraHiia M €ro COEIMHEHMH. Baxueinmme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranuna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

Puznyeckue U XUMUYECKUE CBOMCTBA JKele3a U €ro coequHeHN. OKCUIbI, THAPOKCUBI U
commm xkene3a(ll) u xeneza(lll). [lomydaenne n npuMeHeHHE KeJe3a U ero CIIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MEIU U €€ coenruHeHui. [lonyuenne u npumeHenrne
MeIU U €€ COCTMHEHNM.

[{unk: nmonmy4yeHue, Gpu3NdecKre U XUMUYECKUE CBOMCTBA. AM(OTEpHBIE CBOMNCTBA OKCHIA
U TUJIPOKCH/IA IIMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[priMeHeHne NuHKa U ero COeIMHEHUH.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBpALLEHUN: H3Y4YECHHE
00pa3IoB HEMETa/IoB, TOopeHue cepbl, (ocdopa, xenesa, MarHus B KHUCIOPOJE, M3ydeHUE
KOJUIEKIMU «MeTalibl M CIJIaBbl», B3aWMOJICUCTBHE IIEJIOYHBIX U HIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOJAON (BO3MOXHO HCIOJIb30BaHHE BUAEOMATEpUaIOB), B3aMOJAEHUCTBUE IIMHKA U
JKeJle3a C paCTBOPAaMU KHUCIIOT U ILEJI0Y€EH, KAUECTBEHHbIE PEAKIIMM Ha HEOPTraHMYECKUE aHUOHBI,
KaTHOH BOJOPOJAa M KATHOHBI METAJIOB, B3aUMOJEHCTBUE T'MAPOKCHAOB aTIOMUHUS U LUHKA C
pacTBOpaMH KUCIOT U IIEJIOYEH, pelIeHue IKCIEPUMEHTANIbHBIX 3a7a4 Mo TeMaM «[ anoreHs»,
«Cepa u e€ coeAMHEHUs», «A30T U Qochop U UX COeAUHEHUD», «MeTauIbl TJIaBHBIX MOATPYIII,
«Mertamibl MOOOYHBIX TOATPYIIID.

XuMHS U )KU3Hb.

Posib xumuu B obecrieueHHMH yCTOMYMBOTO Pa3BUTHUS YenoBedecTBa. [loHATHE O HAyUHBIX
METOJaX I[IO3HAHUS M METOJOJIOTMM HAay4yHOro wuccienoBaHus. HaydHble NpUHIUIBI



OpraHu3alui XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINUIEHHBIE CLIOCOOB! MOMYYSHHUS BaXKHEUIITHX
BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOTHI, MeTaHoja). [IpoMblnuieHHbIe
CHoco0bl MOMY4YEHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl U
ero nocneacTBus. Poib xuMuu B 00ecriedeHu SHEpreTHYecKoil 0€30macHOCTH.

Xumus U 370poBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuia HCHoOIb30BaHUSA
JIEKapCTBEHHBIX IpenapaToB. Pojab XUMHUM B Pa3BUTUN METUIIMHBI.

XUMUS ULIA: OCHOBHBIE KOMIOHEHTHI, NMULIEBbIE 100aBKU. Ponb xumun B obecriedeHun
MUIIEBOH Oe30MaCHOCTH.

Kocmernueckue u mapgromepnsle cpenctBa. beiroBas xumus. [IpaBuna 6Ge3omacHoro
UCTIOJIB30BAaHUS TPENapaToB ObITOBOM XMMHUU B MIOBCETHEBHON JKU3HU.

XuMHS B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepUalbl (LIEMEHT, OETOH).

XuMHs B CeIbCKOM X03s1iicTBe. OpraHndeckrue 1 MUHEpaibHbIe y100peHNsI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuallbl, KpPAacKu, CTEKJIO, KepaMuka. Marepuabl
JUIst 31eKTpoHUKU. HaHoTexHOn0rnu.

Pacuérnble 3a1aun.

Pacuérer: mMaccel BemecTBa WM 00BEMa Ta30B MO W3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Ui 00bEMY OIHOTO M3 YYaCTBYIOIIUX B PEAKIMM BEILECTB, Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IMPOJYKTOB pPEAKIMH, €CIU OJHO U3 BELIECTB MMEET IpHUMecH, Macchl (00BEMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaklMH, €CIM OJHO U3 BEIIEeCTB JIaHO B BUJE pacTBOpa C
OonpeAcsEHHOM MacCOBOM JIOJIEd PAcTBOPEHHOIO BEUIECTBA, MACCOBOM JOJIM M MOJISIPHOM
KOHIIGHTPAllMM BELIECTBA B PACTBOpE, JOJM BBIXOJA MPOJAYKTA PEAKLUH OT TEOPETHUYECKU
BO3MO>KHOTO.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EeHUH OOIIEel M HEOPraHUYECKONH XMMHUU B
11 kyacce OCyIIECTBIISETCS Uepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHATHM,
TaK U NOHATUMN, IPUHATHIX B OTJEIbHBIX IIPEIMETAX €CTECTBEHHO-HAYUYHOTr'0 LIUKIIA.

OO01e ecTecTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHUE, HAy4HBIH (pakT, rumoresa, Teopus,
3aKOH, aHajdu3, CHUHTE3, KiIaccu(uKaluus, TIEepUOJUYHOCTh, HAOIIOJEHUE, U3MEpEHHE,
DKCIEPUMEHT, MOJIENb, MOJIEITUPOBAHUE.

®uznka: marepusi, MUKPOMHUP, MAKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TONBl, PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTMYECKU YpOBEHb, BEIECTBO, TENO, O0BEM,
arperaTHOe COCTOSIHME BEIEeCTBA, WJCAIbHBIM Tra3, (U3NYECKUE BEIUYMHBI, EIUHHIIBI
M3MEpEHMS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, OJKocucTema, Ouochepa, MeTadOIU3M, MaKpo- H
MHUKpPORJIEMEHTBI, OEJKH, >KUPbI, YIJIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, ()EPMEHTHI, FOPMOHBHI,
KpYTroBOPOT BEUIECTB U MMOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOIIIMBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIIEHHOCTb, METAJULYprusi, CTPOUTEIbHbIE MaTepuabl,
CENIbCKOXO3SHCTBEHHOE TPOU3BOJCTBO, IMHINEBAs IPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX [IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTE€pPHUaJIOB, SJIEKTPOHHAS IPOMBIIIIICHHOCTh, HAHOTEXHOJIOT HH.



INDTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMLBI IO XHMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM C CHUCTEMHO-AESTENBHOCTHBIM IOAXOAOM B CTPYKTYPE JMYHOCTHBIX
pe3yabTaTOB OCBOEHHUA IpeaMmera «XHMHsS» Ha YpOBHE CpEIHEro o0mero oOpa3oBaHUs BbIJEIEHBI
CIIEYIOIINE COCTABJISIONINE: OCO3HAHWE OO0YYAIONIUMUCS POCCUHUCKON TPaKTAHCKOW WICHTUYHOCTH;
TOTOBHOCTb K CaMOPAa3BUTHIO, CaAMOCTOSITEIbBHOCTH M CaMOOIPEIEICHHIO; HAJIMYUE MOTHBALMM K
00y4eHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOINXCsl PYKOBOJCTBOBATHCS MPUHATHIMH B OOILECTBE
[IpaBWIaMH M HOPMAaMM IIOBEIEHUS; HAJIUYME IPABOCO3HAHHSA, DSKOJIOTMYECKONM KYJIbTYpBI;
CIOCOOHOCTH CTaBUTH LI U CTPOUTH KU3HEHHBIC IIJIaHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XHUMUA» OTPaXKatoT COPMHUPOBAHHOCTD OIBITA
[I0O3HABATEIIbHOM M  MPAKTUYECKOW JEATENIbHOCTH OOydYalolUXCcsli B IpOLecce peaau3aluu
00pa3oBaTeNbHON AEATEIBHOCTH.

JIMYHOCTHBIE PE3yIbTAThl OCBOCHUS MpenMeTa «XUMUSI» OTPakKaoT cPOPMHUPOBAHHOCTH OMBITA
[IO3HABATEIbHOM UM MPaKTHUYECKOM JEATeNbHOCTH OO0YyYalolMXcs B IPOLEcCe pealnu3aluu
00pa3oBaTeNbHON AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

OCO3HaHMs OOYYalOIMMHCS CBOMX KOHCTUTYLIMOHHBIX IpaB M OOsS3aHHOCTEH, yBa)KE€HHs K
3aKOHY U [IPaBOIOPSIIKY;

IIPEICTABICHUS] O COLMAIBHBIX HOPMax M IpPaBUJIaX MEXJIMYHOCTHBIX OTHOLICHUM B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH [EATEIbHOCTH IPH CO3/aHUM Y4YEOHBIX NPOEKTOB,
pelIeHnr y4yeOHbIX U [T03HABATENIbHbIX 33/1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh U NIPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI IPYTUX MpH
aHaJIM3€ Pa3IMYHbIX BUJOB yUeOHOU NeSTEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY Hacle1I0 OT€YECTBEHHON XUMHUU;

YBa)KEHHsI K MPOLIECCY TBOPYECTBA B OOJIACTH TEOPUHU U MPAKTHUYECKOT'O NMPHIIOKEHHUS] XUMUH,
OCO3HaHHUS TOTO, YTO JAHHbBIE HAyKH €CTh pPEe3YyNbTaT UIMTEIbHBIX HAOIIOJEHHUH, KPOMOTIMBBIX
9KCIIEPUMEHTAJIBbHBIX IIOMCKOB, IIOCTOSIHHOTO TPY/a YUYEHBIX U MPAKTUKOB;

MHTEpeca M MO3HaBATEIbHBIX MOTUBOB B MOJIYYEHUU U MOCIEIYIOIIEM aHaIu3e UH(popManuu o
NIEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEICHMS;

CIIOCOOHOCTH OLIEHMBATh CUTYallMd, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSIMH, U NPUHUMATbH
OCO3HAHHBIE PELICHNUs, OPUEHTUPYSICh HA MOPaIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILIEHWBAaTh CBOE TOBEJIEHHWE M TMOCTYNKM CBOMX TOBAapHUIIEH C MO3ULIMNA
HPAaBCTBEHHBIX U ITPABOBBIX HOPM U € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

4) popMupoBaHUSs KYJIbTYPbI 310POBbS:

MOHUMaHMUsT IEHHOCTEH 3J0poBOro M 0Oe30macHoro oobpasa KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;

co0Jt0IeHHsT TIpaBMII 0€30MacHOr0 OOpAaIlIeHuUs C BEIECTBaMU B OBITY, ITOBCEIHEBHOW JKU3HU, B
TPYZIOBOM AESATEINBHOCTH;

MOHUMAaHMsI LIEHHOCTH MPAaBUI MHIUBUIYaJIbHOTO M KOJJIEKTUBHOT'O O€30MacHOTO MOBEICHUS B
CUTYaIUsIX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHMSA TOCIEACTBUA M HENPUATHS BpEIHBIX MPUBbIUEK (YIOTPEOJEHHsI aAJIKOTOJs,
HapKOTUKOB, KypeHHs);

5) Tpy10BOr0 BOCIUTAHUA:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTHM B  y4eOHO-MCCIIE[OBATEIbCKOM  JEATEeNbHOCTH,
OOIIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTHX BUAAX NEATEIHHOCTH;

YCTaHOBKM Ha AaKTMBHOE€ Yy4YaCTHME€ B pEHNICHMM IPAKTUYECKHX 3aJad  COLUAJIBHON
HAIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YyUYEHHIO NMPOo(ecCHil pa3IuyHOro pojaa, B TOM YHCJIE HAa OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HaHUH 110 XUMUH;



YBaXXCHHUs K TPYLy, JIOISAM TPyZa U pe3yiabTaTaM TPYJOBOU ACITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHIMBUAYAJIBHOM TPaeKTOpUH oOpa3oBaHus, Oymyiiei
npodeccud U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUSA:

HKOJIOTHYECKH 1eJIECO00Pa3HOr0 OTHOIIEHHS K MPUPO/IE KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HH
Ha 3emie;

MOHMMaHMsI TJ00aTBHOTO XapakTepa HKOJOTMYECKUX TMPpOoOIeM, BIMSIHUS SKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIBHOM CPElIbl;

OCO3HaHMA HEOOXOJMMOCTH HCIOJIB30BAHUSA JIOCTH)KEHUH XHMHUHU JJISi PELICHHS BOIPOCOB
PaLMOHAIBLHOTO IPUPOAOIIOIb30BAHNUS;

AKTUBHOT'O HENPUATHUS ACUCTBUM, IPUHOCAIIUX BPEX OKPYKAIOIIEH IPUPOJHON CpPEAE, YMEHUs
IIPOrHO3UPOBATh HEOJArONPUATHBIE SKOJIOIMYECKHE IOCIEACTBUS MNPEANPUHUMAEMBIX JECHCTBUH U
IIPEIOTBPALLATD UX;

HaJIM4YUs PaA3BUTOTO DKOJOTMYECKOTO  MBILIUICHUS, OKOJIOIMYECKOHM KYJIbTYpbI, OIIbITA
JEeSITEIbHOCTH 3KOJIOTUYECKON HaIlPaBJIEHHOCTH, YMEHMSI PYKOBOJICTBOBAaTHCSI MU B II03HABATEIbHOM,
KOMMYHUKAaTUBHOM M COLMAJIBHOM INpaKTHKE, CIIOCOOHOCTM M YMEHMS AKTUBHO IPOTUBOCTOSATH
HJIe0JIOrH XeMohoouu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U OOILECTBEHHOM
MIPaKTUKU;

IIOHMMaHMs crneuupuKd XMMHUM KaK HayKd, OCO3HaHus e€ poiaud B (hopMupoBaHUU
paMOHATBFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IEIOCTHOTO TPEICTABICHUS 00 OKPYXKAIOIIEM MUpPE
KaK O €JUHCTBE IPHUPOABI U YEJIOBEKAa, B IMO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEH U pELICHUU
poOIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOON 3HAYMMOCTH XMMHUHU JJsi COBPEMEHHOW IMBWIM3AaLMU: B €&
TYMaHUCTHYECKONM HANpaBJIEHHOCTH W BAaXKHOW pOJM B CO3JaHMM HOBOM 0a3bl MaTepuanbHON
KYJIBTYpbl, B PEIIEHUH TJTOOAIbHBIX MPOOJIEM YCTONYHMBOIO pa3BUTHs YEIOBEYECTBA — CHIPHEBO,
SHEPTeTUYECKON, THUIIEBON U IKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIAUIIMHBI, 00ECIIeUeHUN
YCJIOBUH YCHEIIHOTO TPYy/Aa M SKOJIOTHYECKH KOM(POPTHOH KU3HU Ka)KI0ro YjeHa o0IIecTBa;

€CTECTBEHHO-HAYYHOM  I'pDaMOTHOCTH:  TIOHMMaHUSl  CYUIHOCTH  METOJOB  IIO3HAHWA,
UCTOJb3yEMBbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BaTh IOJIydaeMble 3HAHUS IS
aHaJin3a M OOBSICHEHUS SIBJICHUM OKPY)KAOIIEro MUpa U MPOUCXOAIMIMX B HEM M3MEHEHHM, YyMEHUS
7enaTb 0OOCHOBAaHHBIE 3aKJIIOUYEHHUS Ha OCHOBE HAyYHBIX (PAaKTOB U MMEIOIIUXCSA JaHHBIX C IIEJIbIO
MOJIy4€HUs JJOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO MCIOJb30BaTh XUMHMUYECKHE 3HAHMS JJs pelleHus npolieM B
peaJIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpPEca K MO3HAHUIO, UCCIIEN0BATENbCKON NEATENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOO0pa30BaHHI0, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAaHUI 110 XUMHUU B COOTBETCTBHH C )KU3HEHHBIMHU IMOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3IMuHbIX chepax npodecCHOHaATbHON A TETbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaThl OCBOCHHSI MPOTpaMMbl 110 XMMHH Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHMs BKIIOYAIOT:

3HaYUMBbIe 7 (QOPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOIIMXCA  MEKIUCIUILUIMHAPHBIE
(MexmpenMeTHbIe) OOIIeHAYYHBIC MOHSTHS, OTPAXKAIOUINE IEIOCTHOCTh HAYYHOW KapTUHBI MHpa U
cienu(UKy METOAOB IIO3HAHMSI, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BeEIIeCTBO,
9HEprusi, SBJICHHE, MPOIECC, CHCTeMa, HAyYHBI (aKT, IPUHIIUII, TUIIOTEe3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHKE, HAOIIOIEHUE, U3MEPEHHUE, SKCIICPUMEHT U JIpYTHe);

YHUBEpCaJbHbIE yueOHbIe AEHCTBHUs (TIO3HABATeNbHbIC, KOMMYHHKATHBHbIEC, PETYJISATUBHBIC),
obecrieunBaroniye (GopMupoBaHue (QGYHKIIMOHATBHONM T'PAMOTHOCTH M COIMATBHOM KOMIICTCHITMH
o0OyJaromuxcs;



CIOCOOHOCTh o0yyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIITITNHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHS U YHUBEpCAJIbHbIE y4eOHbIE IEHCTBHS B TIO3HABATEILHOM U COIIMATIBLHOMN
[IPaKTHKE.

MeramnpeaMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHHE  YHHBEPCAIbHBIMU  YYCOHBIMH
[I03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JCHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

1) 6a3oBble JIOrUYecKHe AeiiCTBUS:

CaMOCTOSITENIbHO ~ (OPMYJMPOBAaTH U  aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBaTth €&
BCECTOPOHHE;

OTIpEeACIATh eI ACSITeIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH MX JIOCTHXKEHUS, COOTHOCUTH
pe3yAbTaThl JEATEIbHOCTH C MOCTABJIEHHBIMU LEJISIMU;

UCIIOJIb30BaTh IPU OCBOGHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS:  BBIICISTDH
XapaKTepHbIC MPU3HAKY MOHSATUN U YCTAaHABIMBATH UX B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE
TOHATHS 17151 OOBSICHEHUS OT/IETbHBIX (PAKTOB U SBICHUIA;

BBEIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(DUKAIIMK BEIIECTB H XUMHUYCCKHUX PEAKIIHIA,

yCTaHABIUBATh NPUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHUBHBIC, JCIYKTUBHBIC, 1O AHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYJIHpPOBATH BHIBOJIBI U
3aKJTIOYEHUS;

MIPUMEHATH B MPOIECCE TO3HAHUS HCTIOIB3yEeMbIE B XUMHUU CUMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
MpeoOpa3oBbIBATH MOJIEIbHBIC MPECTABICHUS — XUMUYECKUI 3HAK (CUMBOII) 3JIEMEHTa, XMMHUYECKast
dbopMyIia, ypaBHCHHE XHUMHUYECKOW pEaKkIUd — TMPH PEIICHUH YYeOHBIX TO03HABATEIBHBIX U
MPAKTUYECKUX 3a/la4y, TPUMEHSATh Ha3BaHHbIE MOJEIbHbIE TPEJCTABICHUS [UIsl  BBISBICHUS
XapaKTEePHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMHYECKUX PEaAKIIHil.

2) 6a30BbIe HCCIEN0BATEIbCKHE HeHCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHII;

dbopMynupoBaTh IeNM W 3aJauyd  HUCCIEJAOBAaHUS, UCIOIb30BaTh IOCTABJICHHBIE U
CaMOCTOATENbHO C(HOPMYIUPOBAHHBIE BOMPOCH B KAUeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI IS
(hopMUpOBaHUS TUIIOTE3HI IO TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CY)KICHUN;

BJIAJIETh HABBIKAMH  CAMOCTOSITEJIBHOTO ITUTAHUPOBAHMS M TMPOBEJACHUS  YUCHHUYECKHX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaONI0JaTh 3a XOJOM Ipollecca, CaMOCTOATEIhHO
MIPOTrHO3UPOBaTh €ro  pe3yinbTar, (OopMyIupoBaTh OOOOUIEHHS W  BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIIEIOBaHUS, COCTABIATH OOOCHOBAHHBIM OTUET O MPOJAETaHHOU
pabore;

MPUOOPETATh OMBIT YUEHUYECKOW HMCCIENOBATENICKOW U MPOEKTHOU JESTENbHOCTH, MPOSIBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY MOHMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3aj1ad,
MIPUMEHEHHUIO PA3JIMYHbIX METOJOB MO3HAHUS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHUKAX WHPOpManuu (HAyYHO-TIOMYJISpHAS JIUTEparypa
XUMHUYECKOTO  COJIEp)KaHMsI, CIpaBOYHbIE TOCOOHWs, pecypchl HHTepHera), aHaIM3UPOBATh
MH(OPMAIIHUIO PA3INYHBIX BUAOB U (GOPM MPEICTABICHUS, KPUTHUECKHU OIICHUBATH €€ IOCTOBEPHOCTH
Y HETIPOTHUBOPEUNBOCTH;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3IUYHbIE METOJBI MPU TIOUCKE U O0TOOpe
nH(popManuu, HeOOXOAMMOM JIJIsl BBITIOIHEHUS YISOHBIX 3a71a4 ONPEACIIEHHOTO THTIA;

MpHOOpPeTaTh OMBIT HCIOJIB30BAaHUS HH(GOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHMANBbHYIO (opMmy mpeacTaBieHuss HHPpopManuu (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHUE);

UCTOJIb30BAaTh HAYYHBIN SI3BIK B KaUECTBE CPE/ICTBA MPHU paboOTe ¢ XMMUYECKOH MH(OpMaIueii:
MPUMEHATh MEXNpeaMeTHbIE ((pU3MYeCKHe W MaTeMaTU4YeCKHe) 3HAKH M CHUMBOJBIL, (HOPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIIAAHOCTH.



KoMMyHMKaTHBHbIE YHHBEpPCAJIbHbIE y4eOHbIe JeiicCTBHS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI B X0/ TUAIOTa W/UIN JUCKYCCHUH,
BBICKA3bIBaTh WU, POPMYINPOBATH CBOM MPEJIOKECHUS OTHOCUTEIIBHO BBITOJIHEHUS TIPEITI0KEHHON
3aJa4u;

BBICTYNaTh C MpPE3EHTAlMed pe3yJbTaTOB I103HABATEIBHON JIE€SATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMH IPHU BBINOJIHEHUM XUMUYECKOTO AKCIIEPUMEHTA,
MPAKTUYECKOH pPabOTHl MO HCCIEJOBAHUIO CBOMCTB HM3YyYaeMbIX BEIIECTB, peallu3alllud y4eOHOro
mpoekTa, ¥ (GOpMyIHpPOBaTH BBIBOABI IO pPE3yabTaTaM MPOBEIEHHBIX HWCCICIOBAHUA MyTEM
COTJIACOBAHUS MO3UIMM B X0/1e 0O0CYKACHHS 1 0OMEeHa MHEHUSIMHU.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISITh CBOIO TIO3HABATEIBHYIO JESTEIHHOCTD,
ompenessisi €€ LeNM M 3aJaud, KOHTPOJIMPOBAaTh M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeajaraeMbplii  aNrOpUTM JICHCTBUH IPH BBINMOJHEHUHM YYEOHBIX M HCCIEIOBaTENbCKUX 3ajad,
BbIOMpaTh Hambojee 3(PPEKTUBHBIA CIIOCOO WX PEIICHHS € YYETOM IOJyYSHHs] HOBBIX 3HAHUH O
BEILIECTBAX U XUMHYECKUX PEAKIIVIX;

OCYILECTBIIATh CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

NPEJMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3yabTaThl OCBOEHUS IPOTPaMMBbI 0 XMMUU Ha YriyOIEHHOM YpOBHE Ha YPOBHE
cpeanero oOmiero o0Opa3oBaHUsl BKIIOYAIOT crenuduyeckue i ydyeOHOro mpenmera «XHUMHSD»
Hay4HbIC 3HAHUS, YMEHMsI M CIOCOOBI JEHCTBUH 10 OCBOCHMIO, MHTEPIIPETAMN M IpeoOpa30BaHUIO
3HAHUW, BUJABI JIEATEIBHOCTH IO MOJTYYEHHUIO HOBOTO 3HAHMSI M MPUMEHEHHUIO 3HAHUN B Pa3IMYHbIX
y4EOHBIX CHUTyallMsX, a TakKe B pealbHbIX >XH3HEHHBIX CHUTYyallUsiX, CBS3aHHbIX ¢ XuMued. B
IIporpaMMe 1o XMMHUH NPEJAMETHBIE PE3YJIbTaThl IPEACTABICHBI IO FOJJaM U3YyUEHHUSI.

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl 0OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(OPMHUPOBAHHOCTh MPEJICTABICHUI: O MECTe M 3HAYEHUH OPraHMYEeCKOM XUMHUHU B CHCTEME
€CTECTBEHHbIX HayK U €€ poyid B OOECNEeYeHWH YCTOMYMBOIO Pa3BUTHs YEIOBEUECTBA B PEIICHUU
po0JieM 3KOJIOTUYECKOW, SHEPreTHYecKoW M NUIIEeBOM O0e30macHOCTH, B Pa3BUTHM MEIULIMHBI,
CO3/IaHMM HOBBIX MAaTEepHAJIOB, HOBBIX HCTOYHHMKOB SHEPrHMM, B OOECIEYEHUH pPALUOHAIHHOTO
MIPUPOIONOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHHUS M OOILIEH KyJIbTyphl YEJIOBEKa, a TaKXKe
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON Cpeie;

BJIa/ICHUE CUCTEMON XMMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJAraolue MOHATUS —
XMMHUYECKHH SIIEMEHT, aTOM, SIPO M AJIEKTPOHHAs 00oJioyKa aroma, S-, P-, d-aToMHBIE OpOWTAIH,
OCHOBHOE M BO30YXXIAEHHOE COCTOSHUSA aToMma, TMOpHAM3alys aTOMHBIX OpOuTalel, HOoH, MOJIEKyIa,
BaJIEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCIECHMS, XUMUYECKasi CBA3b, MOJIb, MOJISIpHAs
Macca, MOJIApHBIA OO0BEM, YIJIepOAHBbIN cKeneT, (pyHKUHMOHalIbHAs TPYIIa, pajuKal, CTPYKTypHbIE
¢bopmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHbIE), U30MEpUsl CTPYKTYpHAsi M MPOCTPAHCTBEHHAs
(reomeTpuueckasi, ONTHYECKasi), H30MEPHI, TOMOJIOTMUECKUH pAJ, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCJIOPOJI- M a30TCOJEPKAIUE OPTaHUYECKUE COEAUHEHUS, MOHOMED, NIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMSI; TEOpUH, 3aKOoHbI (nmepuoaunueckuil 3akoH J[. M. Menneneesa,
TEOpHUsl CTPOCHHUS OpraHMUYEcKHUX BewecTB A. M. byrnepoBa, 3aKOH COXpaHEHMsI MacChl BEILECTB,
3aKOH COXPAHEHHUs W TMPEBPAILIEHUS SHEPruM IpU XUMHUECKUX PpeaKIUsaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3BIK XUMHMM, MHPOBO33PDEHUECKHE 3HAHUA, JIEKAIIME B OCHOBE IOHMMAaHUSA
IPUYMHHOCTH M CHUCTEMHOCTH XMMMYECKHX SIBIICHHMH; MPEACTaBICHUS O MEXAaHM3Max XMMHUYECKHX
peakuuii, TEpMOAMHAMUYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTSAX HMX IMPOTEKaHMs, O B3aUMHOM
BIIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U ME30MEpPHBIA 3¢ (eKThl, OPHEHTAHThI
| u Il pona); daxTorsormueckue CBEACHUS O CBOMCTBAaX, COCTaBE, MOJYYEHHH M OE30MaCHOM
UCIOJb30BAHUN BAXHEHIIMX OPraHMYECKHUX BEIIECTB B OBITY M NPAKTUYECKOH AEATEIBbHOCTH



YeJI0BEeKa, OOIIMX HAay4yHbIX NPHHLIMIAX XMMHUYECKOTO IMPOU3BOACTBA (Ha HpHUMEpe IPOM3BOJCTBA
METaHoJIa, epepaboTku He(TH);

C(OPMHUPOBAHHOCTb YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU MOHATHUM, YCTaHABIMBATH HX
B3alMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLUE IIOHATHS IIPU ONMCAHUU COCTaBa, CTPOEHMS U CBOWCTB
OpPraHUYECKUX COCAVHEHUN;

c(OPMHPOBAHHOCTH YMEHUIA:

UCIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY ISl COCTaBJICHMSI MOJIEKYJSIPHBIX MU CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAILEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEILECTB;

COCTaBJIATh YPaBHEHHUS XMMHUYECKUX PEaKLHUH U PACKpbIBaThb MX CYHIHOCTH: OKHUCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABICHHS JJIEKTPOHHOTO OamaHca 3THX PpEaKIHid,
peakiuii HOHHOro oOMeHa ITyTEM COCTABJIEHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH;

U3rOTABIIMBATH MOJEIN MOJIEKYJ OPIraHUYECKUX BEIIECTB JIJIS MIUIIOCTPALIMM UX XUMUYECKOIO U
IIPOCTPAHCTBEHHOT'O CTPOCHHUS],

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh IPHHAUICKHOCTh M3YYEHHBIX OPraHUYECKUX
BEIIECTB 110 UX COCTAaBy M CTPOCHHMIO K OINpENeNEHHOMY KiacCy/TpyIe COeIUHEHUH, NaBaTb UM
Ha3BaHUs 1o cucremartnueckoir HomeHkiarype (IUPAC) um nmpuBOIuTh TpUBUANbHBIE Ha3BaHHS IS
OTIENbHBIX MPEICTaBUTEICH OpraHUYeCKUX BEIIECTB (STWIIEH, aleTHIEH, TOJIyol, IJIMLEpPUH,
STUJICHIJIMKONb, (EeHON, (QopManbIeruj, aueTaibIeruj, alueToH, MypaBbHHAas KHUCIOTA, YKCYCHas
KHCJIOTa, CTEaPUHOBAsI, OJICMHOBAs, TAIbMUTHHOBASI KUCIIOTHI, TJIMIUH, aJlaHMH, MallbT03a, PpyKTO3a,
aHWJINH, JUBUHWI, U30IIPEH, XJIOPOIIPEH, CTUPOJ U IpYTHeE);

c(OPMHPOBAHHOCTH YMEHUS ONPENENIATh BU XUMHUECKON CBS3H B OPTraHMYECKHX COCTMHEHUSX
(KOBaJIEHTHAs U MOHHAS CBsI3b, G- U T-CBA3b, BOJOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHHSI OPIraHMYECKHX BEIECTB
A. M. ByrnepoBa a5 00bCHEHHsI 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEPHU30BaTh COCTAB, CTPOCHHUE, (PU3NYECKUE M XMMUYECKHE
CBOMCTBA THUIIMYHBIX MPEACTABUTEICH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AJIKaHOB,
LUKJIOAJIKAHOB, QJIKEHOB, aJKaJUEHOB, AaJKWHOB, apOMaTHYECKHX YIJIEBOJOPOJAOB, CIHPTOB,
aJIbJIETU/I0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTBIX M CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOEAUHEHU I
U aMHUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, M- W MOJHMCAXapUI0B), WLIHOCTPUPOBATH
TEHETUYECKYIO CBA3b MEXJIY HUMHU YPaBHEHUSMH COOTBETCTBYIOUIMX XUMHYECKHX pEakLud ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTh YMEHUS MOATBEPKAATh HA KOHKPETHBIX NMpUMepax XapakTep 3aBUCHMOCTHU
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUHN OT KpaTHOCTU U THUIIa KOBAJIEHTHOMU CBSI3U (G-
U T-CBSI3U), B3aUMHOTO BJIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHMKHU YIIJIEBOJOPOJHOTO ChIpbS (HEPTH,
IPUPOJHBIN Ta3, yroip), CIOCOOBI €ro mnepepadOTKM U MPAKTHYECKOe NPHUMEHEHHE INPOTyKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTH BJIA/IEHUS] CUCTEMON 3HAHUN O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHUS —
HaOJIIO/IEHNU, U3MEPEHHH, MOJEIMPOBAHUU, SKCIIEPUMEHTE (pEaJlbHOM U MBICIIEHHOM) M YMEHUs
IIPUMEHSITH 9TH 3HAHUS;

c(OpPMUPOBAHHOCTh YMEHHUS NMPUMEHSITh OCHOBHBIE OINEPALMU MBICIUTEIBHONU JIESATEIbHOCTH —
aHaJM3 M CHUHTE3, CpaBHEHHUE, 000OIIeHNe, CUCTEMAaTU3alUI0, BBISIBJICHNUE NMPUUYUHHO-CIEICTBEHHBIX
CBA3EH — JUUIS U3Y4YEHUS CBOMCTB BEILIECTB U XUMUYECKHUX PEAKLINN;

c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aUMOCBSA3b XMMHUYECKUX 3HAHUN C TMOHATUSAMHU U
MIPE/ICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Al Oojiee OCO3HAHHOTO MOHUMAHHUSA
CYLUIHOCTHM MAaTE€pHAIbHOTO €JUHCTBA MHpA, HCIOJIb30BaTh CHUCTEMHBIE 3HAHUS 110 OPraHUYECKON
XUMHH JJ1s1 OOBSICHEHUS U IPOrHO3UPOBAHMUS SIBIIEHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHUU: NMPOBOAUTH PACUETHI O XUMHUUECKUM (hopMyiaM M ypaBHEHHUSIM
XMMHUYECKUX pEeaKUUil ¢ UCIOIb30BaHUEM (PU3MUYECKMX BEJIMYMH (Macca, 00bEM razoB, KOJIMYECTBO
BELIECTBA), XAapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: pacd€Thl MO HaXO0XKJIECHUIO
XUMHUYECKOH (OpMysbl BelleCTBAa IO M3BECTHBIM MACCOBBIM JOJSM XMMHUYECKHX 3JIEMEHTOB,
MPOAYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HBIX BELIECTB;

C(OPMHUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATh, AHAIM3UPOBATh M OLEHUBATh C IO3ULMH
HKOJIOTUYECKOM 0e30MacHOCTH MOCIEICTBUS OBITOBOM M MPOU3BOJICTBECHHOM JNESATEIHLHOCTH YEJIOBEKA,
CBSI3aHHOU C NepepabOTKON BEIIECTB, UCIOIb30BaTh MOJIyUYCHHbIC 3HAHUS I IPUHATHS TPAMOTHBIX
penieHnid mpoOJieM B CUTYAIUIX, CBSI3aHHBIX C XUMHUEHH;



C()OPMHUPOBAHHOCT YMEHUH: CaMOCTOATENBHO IUIAHUPOBaTb M INPOBOAMTH XUMHMUYECKHUH
9KCIIEPUMEHT (IIOJIyY€HHE WU M3YyYEHHE CBOMCTB OPraHUYECKUX BEIIECTB, KAaUE€CTBEHHBIE pPEaKIUU
YTJIEBOAOPOAOB PA3JIMYHBIX KIJIACCOB W KHUCJIOPOACOAECPKAIIMX OPraHUYECKUX BEIIECTB, PELICHHE
HKCHEPUMEHTAIBHBIX 33/1a4 MO PACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MPABHI
Oe3omacHoOro oOpalleHus ¢ BEUIECTBaMHU U J1a0OpaTOpHbIM 000pynOBaHHEM, (HOPMYIUPOBATH LEIb
WCCIICIOBAHMS, MPEJICTABIATh B PA3NUYHON (popMe pe3ynbTaThl AKCHEPUMEHTa, aHAJIU3UPOBATh U
OLICHUBATbH UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOyoaTh IpaBUa SKOJIOTMYECKH 1€JIeCO00pa3HOro MOBEACHHs B OBITY M TPYHOBOM
JESTEIbHOCTH B LIETISIX COXPAHEHMSI CBOETO 3/I0POBBS, OKPYKAIOILEH IPUPOIHOMN cpebl U TOCTHKEHUS
€€ yCTOWYUBOIO pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOTO JEMCTBHUSI Ha JHKUBBIE OPraHU3Mbl ONIPEEIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMbIci nokasaress [1IK;

aHAJM3UPOBAThH 11ETIECO00PA3ZHOCTh MPUMEHEHUS! OPTaHUYECKUX BEIIECTB B MIPOMBIIIICHHOCTH H
B OBITY C TOUKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

cOPMUPOBAHHOCTh YMEHHUH: OCYIISCTBIISTH IICJICHANPABICHHBIA TIOMCK XUMHUYECKOU
uHGOpMaLMY B pa3IMUHbIX UCTOYHHUKAX (HayyHas U yueOHO-Hay4yHas JUTepaTypa, CpeiCTBa MaCCOBOM
uHpopmanuu, VHTepHET M JApyrue), KpUTHYECKM aHAJIM3MPOBATh XUMHMUYECKYI0 HH(OpMAIHIO,
nepepadaTeIBaTh €€ M NCIOIb30BATh B COOTBETCTBHH C TIOCTABICHHON Y4eOHOH 3a/1a4eid.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «O01mas 1 HeoOpraHUIecKasi XUMHUS OTPaXKaroT:

Cc(OPMHUPOBAHHOCTh MPE/ICTABICHUI: O MaTepUAIbLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTIX U
[I03HABAEMOCTHU SIBJIEHUI MPUPOJbI, O MECTE U 3HAYCHUH XMMUU B CHCTEME E€CTECTBEHHBIX HayK U €€
poiaK B 00€CeYeHUH YCTOWYMBOIO PAa3BUTHUSA, B PELICHUH HPOOIEM HKOJOTMUECKOM, SIHEPreTHUeCKOn
U NUIIEBON 0€30IacHOCTH, B Pa3BUTHUH MEIULIMHBI, CO3JaHUHM HOBBIX MaTE€pPHAJIOB, HOBBIX HCTOYHUKOB
SHEpIuH, B 00ECIIEUEHNHN PAllMOHAIBLHOIO IIPUPOJIONIONIb30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHHS U
oOuieil KyJIbTypbl YeJIOBeKa, a TAaKyKe SKOJIOTMYeCKH 00OCHOBAHHOI'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO
U IIPUPOJHOM cpene;

BJIa/ICHUE CUCTEMON XMMMUYECKUX 3HAHUI, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOUINE TTOHATUS —
XUMHYECKHI 2JIEMEHT, aTOM, SIPO aToMa, U30TOIbI, JJICKTPOHHAsE 000JI0UKa aTomMa, S-, P-, d-aToOMHbIe
opOuTanM, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToMa, TMOpuAM3alis aTOMHBIX OpOMTaiel, HOoH,
MOJIEKYJIAa, BaJE€HTHOCTb, JJEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKass CBs3b
(xoBaJIeHTHasi, MOHHAs, METaJUIMYecKas, BOJOPOJHAs), KpUCTalNIM4ecKass pemeérka, XUMu4ecKas
peakuus, pacTBOp, D3JEKTPOJMUTHI, HEIIEKTPOJIUTHI, IEKTPOJIUTUYECKAs] IUCCOLMALUSA, CTENEHb
JUCCOLMAIMK, BOJOPOJAHBIM IOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOM 3(deKT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMHUYECKON PEAKIUU, XUMUYECKOE PAaBHOBECHE; TEOPUM U 3aKOHBI
(Teopust 3IEKTPOIUTUYECKON naucconmanuu, nepuoandeckuil 3axoH JI.VI. MengaeneeBa, 3akoH
COXPAaHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHUS W IMPEBPALIEHUS HHEPrMM NPU XUMHYECKHX
peakuusax, 3aKOH IOCTOSHCTBA COCTaBa BEILIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3BIK XMUMHMHM, MHPOBO33DEHUECKHE 3HAHUA, JIEKAIIME B OCHOBE IIOHMMAaHUSA
MPUYMHHOCTH M CUCTEMHOCTHM XUMHYECKHX SBJICHUN; COBpPEMEHHBbIE MPEICTABIECHUS O CTPOCHUU
BELIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM M HaJAMOJIEKYJISPHOM YPOBHSX; NPEICTABIECHUS O
MEeXaHM3MaxX XHMHUYECKUX PEaKIuil, TepMOJAMHAMUYECKUX U KHUHETHYECKHUX 3aKOHOMEPHOCTIX HX
NPOTeKaHHUs, O XMMHMYECKOM PAaBHOBECHH, PACTBOpaxX M IMCIEPCHBIX CUCTEMaX; (haKTOJIOTHYECKUE
CBEJCHMS O CBOHCTBax, COCTaBe, IIOJyYE€HUHM M OE30IaCHOM HCIOIb30BAaHUHM BaKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTUUYECKOM JeATENbHOCTH YEJIOBEKa, OOIIMX HAyYHBIX
MPUHIIMIIAX XUMUYECKOTO MMPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI: BBIABIATH XapakTepHbIE NMPU3HAKU MOHATHH, YCTaHaBIMBATh UX
B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS IIPU ONMMCAaHUM HEOPTraHUYECKUX BEUIECTB U
UX IIPEBPALLECHUN;

c(OPMHUPOBAHHOCTb YMEHHUS UCIOJIB30BATh XUMHUECKYIO CUMBOJIMKY JJIsl COCTaBJIECHUS (POpMyIT
BEIIECTB M YypaBHEHMH XWMHYECKHUX peaKkUul, cuctematudeckyro HomeHknatypy (IUPAC) u
TPUBUAJIbHBIC HA3BAHUS OTJEIIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHS ONPEACIATh BaJCHTHOCTh M CTENEHb OKUCICHUS XUMHYECKUX
JIEMEHTOB B COEJMHEHUSAX, BHUJ XUMHUYECKOM CBS3UM (KOBAJEHTHAs, HOHHAs, MeTallIM4yecKas,
BOZOPOJHAs ), TUIl KPUCTAJUINYECKON PEMIETKM KOHKPETHOTO BEILIECTBA;



C()OPMHUPOBAHHOCTb YMEHHS OOBSCHATH 3aBUCUMOCTh CBOMICTB BEILECTB OT BHUJA XMUMHYECKOM
CBSI3M M THIIA KPUCTAUIMYECKOM pPEIETKH, OOMEHHBIM M JOHOPHO-aKUENTOPHBIM MeXaHH3MbI
00pa30BaHMsI KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHMIA: KIACCU(HUIMPOBATH: HEOPraHWYECKHUE BELIECTBA IO UX COCTaBY,
XMMHUYECKHE pEaKLUU [0 pa3jIMyHbIM IpU3HAKaM (YUCIY M COCTaBy pearupyrollux BeELIECTB,
TEIUIOBOMY 3(PPEKTy peaKkIuu, U3MEHEHHUIO CTETICHEH OKHCIECHUS JIEMEHTOB, 00pAaTUMOCTH, YIaCTHIO
KaTajn3aropa M JPyrue); caMoCTOSITEIbHO BbIOMpPATh OCHOBAHUS M KPUTEPUM Ul KilacCH(UKALUU
M3Y4aeMbIX BELECTB U XUMUYECKHUX PEAKIIUA;

c(OPMHPOBAHHOCTb YMEHMSI PACKPBIBATh CMBICH Nepuoandeckoro 3akona /. M. Menneneesa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO M IPOrHOCTUYECKYIO (DYHKIINU;

C(OPMHUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHE AaTOMOB M MOHOB
XUMHUYECKUX HIEMEHTOB IIEpBOro—4eTBEPTOro nepuoaos Ilepuonnueckon cucremsl .M. Menneneesa,
UCIIOJIB3YSI MOHATHS «IHEPreTUYCCKHE YPOBHMY», «IHEPreTHUECKHUE MOAYPOBHH», «S-, P-, d-aTOMHbIC
opOuTanu», «OCHOBHOE U BO30OYXIEHHOE DHEPreTHUECKHUE COCTOSHHUS aTOMay; OOBACHATH
3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB XMMMYECKUX JIEMEHTOB M MX COEAMHEHHH IO IepuojaMm u
rpynmnaM Ilepuonnueckon cucremsl Jl. 1. MeHnneneeBa, BaJIeHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB
Ha OCHOBE CTPOEHUS UX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHMH: XapaKTepH30BaTh (ONMUCHIBATH) OOLIME XMMHUYECKHE CBOWCTBA
BELIECTB pPa3JIMUHBIX KJIACCOB, IIOATBEP)KIATh CYIIECTBOBAHHME T'€HETHMUECKON CBSI3U MEXAY
HEOPraHMYECKUMHU BEUIECTBAMU C IOMOLIbIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

c(OPMHPOBAHHOCT YMEHHSI PACKPBIBATh CYIIHOCTH: OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPEeICTBOM COCTABJICHUS AJIEKTPOHHOI0 OajaHca 3TUX peakluil; peakuii HOHHOro oOMeHa
MyTEM COCTaBJICHUS MX IOJHBIX U COKPAIEHHBIX MOHHBIX YpaBHEHU; peakuil Tupoin3a; peakuui
KOMILIEKCO00pa3oBaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB LIMHKA U aJTJFOMUHHUSA);

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIuil ¢
Y4ETOM HX PHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHUS CKOPOCTH XMMHYECKON PEaKLMU B
3aBUCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIIEHUS XUMHUECKOTO paBHOBECHUS IOJ
BIUSTHUEM BHEIIHUX Bo3aercTBuil (mpuniun Jle latense);

c(OPMUPOBAHHOCTh YMEHMSI XapaKTepPU30BaTh XHUMHUYECKHE pEaKIMH, JieKallue B OCHOBE
MIPOMBIIIJICHHOTO MOJIyYEHHUsI CEpHOW KHUCIIOThI, aMMHUaKa, OOIIMe Hay4Hble MPUHIMIIBI XUMUYECKUX
MIPOM3BOJICTB; 11€7€cO00pa3HOCTh MPUMEHEHUS! HEOPTaHWYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B
OBITY C TOYKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BJIAJACHHUS CHCTEMOW 3HAHMM O METOJaxX HAyYHOTO TO3HAHUS SIBJICHUN
IpUPOJbl — HaOJIIOEHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCHEPUMEHT (peaylbHbli M MBICICHHBII),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUS MPUMEHSATh 3THU 3HAHUS NPU IKCIEPUMEHTATbHOM
UCCIIE/IOBAaHUM BEIIECTB U JUISI OOBACHEHMS XMMUYECKHUX SIBICHUM, MMEIOIIUX MECTO B INPHUPOJE,
MPaKTUYECKON AESITEIbHOCTH YEJIOBEKA U B IOBCEIHEBHON KU3HU;

c(OPMHPOBAHHOCTh YMEHMS BBISABIATH B3aHMMOCBS3b XUMUYECKUX 3HAHUH C TOHATHSIMU H
MIPE/ICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Al Oojiee OCO3HAHHOTO MOHUMAHHUSA
MaTEpUAIBLHOTO EJUHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C UCIIOJIB30BAHUEM MOHATUH «MaccoBasi 10JIs
BEIIECTBA B PACTBOpPE» U «MOJISIpHAs KOHIEHTpalMsA», Macchl BellecTBa WM 00bEMa rasza 1o
U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WIH 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEILIECTB;
TEMI0BOTO 3¢ (eKTa peakiuy; 3HaUeHUs] BOJOPOJHOIO MOKA3aTelNsi pacTBOPOB KHUCIOT U IIEIOUeH ¢
M3BECTHOM CTETEHbIO TMCCOLUALNN; Macchl (00bEMA, KOJTMYECTBA BELIECTBA) IPOYKTa peakluu, €Clin
OJIHO M3 UCXOJHBIX BELIECTB JAHO B BUJE PACTBOPA C ONPEAECIEHHON MacCOBOM JOJIEN PACTBOPEHHOTO
BELIECTBA MJIM JaHO B M30bITKE (MMEeT MPHUMECH); JOJM BBIXOJA MPOAYKTa pEaKIHH; OObEMHBIX
OTHOIIIEHUH T'a30B;

C()OPMHUPOBAHHOCT YMEHUH: CaMOCTOATENBHO IUIAHUPOBaTb M INPOBOAMTH XUMHMUYECKHH
SKCHEPUMEHT (IPOBEIEHHE pEaKkIMii MOHHOTO OOMEHa, MOATBEP)KICHHE KayeCTBEHHOI'O COCTaBa
HEOPraHWYECKUX BEILECTB, OINPEIEICHUE CPEIbl PacTBOPOB BEIIECTB C IMOMOLIBI0 HHAHMKATOPOB,
U3yuyeHHE BIMSHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHMYECKOW pEaKlWu, peLIeHue
SKCHEpUMEHTANbHBIX 3a7ad 1o TeMaMm «Metamasl» U «Hemertamnb») ¢ coOmofeHUEM MpPaBUI
6e30macHOro OOpalleHUsl ¢ BEUIECTBAMHU U JIA0OPaTOpHBIM 000pynOBaHHEM, (OPMYIHPOBATH LIETb
UCCIIEIOBaHMsI, MPEJICTABIATh B PA3IU4YHOM (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIU3UPOBATH U
OLIEHUBATbh UX JIOCTOBEPHOCTH;



c(hOPMHUPOBAHHOCTh YMEHHUMW: COOJIIOMATh TpaBHJa TOJH30BAHUA XUMHUYECKOH TOCYIOU H
71a00paTOpHBIM 00OPYJOBaHUEM, OOpAIIEHUS C BEUIECTBAMH B COOTBETCTBHU C MHCTPYKLHSIMH II0
BBINOJIHEHUIO JTA0OPAaTOPHBIX XMMHUYECKUX OIBITOB, HKOJOTHYECKU LEJIECO00pa3HOro IOBEJCHUS B
OBITY U TPYIOBOH NEATEIBHOCTH B IENIAX COXPAHEHHsI CBOETO 370POBbS, OKPYKAIOLIEH MPUPOTHOM
Cpelbl U JOCTUKEHMS €€ yCTOMYMBOIO Pa3BUTHA, OCO3HABATH OMACHOCTh TOKCHYECKOI'O JEHUCTBUA Ha
JKUBBIC OPraHU3MBbI OIPEIEIEHHBIX HEOPraHNYECKUX BEIECTB, TIOHUMAas CMbICI ntokasarens IIIK;

C()OPMHPOBAHHOCTb YMEHMH: OCYLIECTBIATh LEJICHANPABICHHBIH IMOUCK XUMHUYECKOH
nH(pOpMAaINY B pa3IMYHBIX HCTOYHHUKAX (HayyHast 1 yuyeOHO-Hay4yHas JUTEepaTypa, CPeCTBAa MACCOBOM
uHpopmauuu, HHTepHET M Jpyrue), KpUTUYECKM AaHAIM3MPOBATH XHUMHUYECKYIO0 HH(OPMALHIO,
nepepabaTbIBaTh €€ M NCIOJIb30BaTh B COOTBETCTBHUH C TIOCTABICHHON Y4eOHOH 3a/1a4ei.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMmbl Bcero 06H TPOTLHBIC pﬁaRanecmle o0pa3oBaTe/bHbIe
padoThI padoThI pecypesI
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
L1 crpoonmm oprammssexnx coctumenh A, M : BuGmorera LIOK
' P p A T https://m.edso0.ru/d69df650
bytneposa
Hroro mo pazueny 8
Paznea 2. Yruesoaopoasl
21 [IpenenbHbIE YriIeBOAOPOILI — AJTKAHBI, 5 bubnuoteka [JOK
' LIMKJIOAJIKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHble yriaeBogOpOIbl: alKEHBI, 14 1 bubnuorexa [IOK
' AJIKaUEHb], aTKHHBI https://m.eds00.ru/d69df650
bu6nmoreka [JOK
2.3 ApomaTryeckue yrieBoaopoIbl (apeHsl) 8 https://m.eds00.ru/d69df650
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4 bubnnorexka [JOK
' nepepadoTka https://m.edso0.ru/d69df650
2.5 ["ayoreHIpon3BOIHEIE YTIIEBOIOPOIOB 4 1 bubmorexa HOK
' POVSBOHKIE YIIEBOL0POA https://m.edsoo.ru/d69df650
Hroro no pazneny 35
Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust
bubmuorexa [JOK
31 Crutpret. Benon 1 . https://m.eds00.ru/d69df650
KapOonusbHble COeTUHEHUS: allbETH bl U Bubmorexa LIOK
3.2 keToHbl. KapOoHoBbie KucinoTsl. ClIoKHBIE 21 1 .
https://m.edso0.ru/d69df650
a¢upsl. Kupbr
bubmuorexa [JOK
33 YTICBOIE! ; ! https://m.edso0.ru/d69df650
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Wroro no pazueny 41
Pasnen 4. A3oTcoaeprkaiiye opranudeckne coeIMHeHus1
4.1 AMUHBI. AMUHOKHUCIIOTHL. beku 12 Enbmorexa OK
' ' ) https://m.edso0.ru/d69df650
Wroro no pazueny 12
Pa3zgea S. BoicokoMoJieKy/IsIpHbIE COeINHEHUS
51 BricokoMoJIeKyIIsIpHBIC COEIUHEHUS 6 Bronmotexa LIOK
' yIAp A https://m.edso0.ru/d69df650
Htoro no paznemny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102



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

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoTbI pecypeb
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanydeckuit 3aKoH Bubnorexa [IOK
1.1 u [lepuonueckas cucTeMa XUMHUYECKUX 9 ]
https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
12 CtpoeHnue BeniectBa. MHOrooopasue 11 1 bubnnoreka [JOK
' BEIIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 XHMHHCCKHE peaKiiin 19 . 3 https://m.edsoo.ru/2dd57f24
Htoro no paznemny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6mmoreka [IOK
21 Heweraet 31 . 3 https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
22 Merausi 23 . 2 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3znen 3. Xumus u :Ku3Hb
31 Mertozpbl O3HAHKS B XUMHUHU. XUMUSA U 9 bubnuoreka [IOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8

[TPOTPAMME
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https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

INOYPOYHOE IIJTAHUPOBAHUE

10 KUIACC
Ne Tema vDOKA KOHH%CTB(;:“OB 0 Hara JIeKTPOHHBbIE HU(POBHIE
n/n Mayp Bcero OHTPOJILHBIC paKTHieckue H3y4YeHUusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
IIpenmer u 3HaueHNE
1 OPraHU4eCKOW XUMHH, 1 bubmmoreka [JOK
npeCTaBICHUE 0 MHOT000pa3Hu https://m.edsoo.ru/3686e6f5
OPraHUYECKUX COCTUHEHUIN
DNEKTPOHHOE CTPOEHUE aToMa
yraepona (ocHoBHoe i Bu6moteka [IOK
2 BO3OYK/IGHHOE COCTOANMU). 1 https://m.edsoo.ru/Oce6fd4c
BanenTHbie BO3MOKHOCTH aTomMa
yriaepoaa
XuMuyecKas CBs3b B
y | e .| Bumorera 10K
. https://m.edso0.ru/8d39f5c8
KOBQJICHTHOH CBSI3H, CLIOCOOBI
pas3pbiBa CBs3ei
4 Teopus cTpoeHUsT OpraHUYECKUX 1 bubmmnoreka HOK
coenuHenuit A. M. Byrneposa https://m.edsoo.ru/9e595ch8
Bunel uzomepun: crpykTypHas,
5 IIPOCTPAHCTBEHHAS. JJIEKTPOHHbBIE 1 bubmuoreka [JOK
3¢ dexThI B MOJIEKYTax https://m.edsoo.ru/b0e61661
OpPraHMYECKUX COEAVNHEHUN
IIpencrasnenue o
6 Kiaccuukanuu u 1 bubnuotexa [JOK
crUcTeMaTHyecKasi HOMEHKIJIaTypa https://m.edsoo.ru/c212dd21
(IUPAC) opraHn4eckux BEIICCTB
7 Knaccudukanus peakiuii B 1 bubnuorexa [JOK
OpPraHUYeCKON XHUMUH https://m.edsoo.ru/ba5706aa
8 Cucremarusanus 1 00001eHne 1 but6mmoreka [IOK

3HaHUH 110 TEME

https://m.edsoo.ru/87a37cab



https://m.edsoo.ru/3686e6f5
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AJIKaHBI: TOMOJIOTUYECKHH psI,
obmras popmyina, HOMEHKIATypa U

bubnunorexa LIOK

d HBOMEPHA, SJICKTPOHHOC 1 https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

10 DOu3HYCCKUE U XUMUYCCKHC bubnunorexa LIOK
CBOMCTBA aJIKaHOB https://m.edso00.ru/3137711c

| e s oo B 10K

https://m.edsoo.ru/259b0a5b
MIPUMEHEHUE aJTKAaHOB
[ukoankansl: obmas popmya,
HOMEHKJIaTypa M U30MEPHSI
12 OCO6GHHOC"1}“’I/II) CTpOGHI/ISIpI/I ’ bubmorexa HOK
. https://m.edso0.ru/156730d2
XHMHYECKHX CBOMCTB, CIIOCOOBI
MIOJTyYEHUS ¥ IIPUMEHEHHE
Pemenue pacu€THbix 3a/1a4 Ha
oTpezieNieHue MOJIEKYIIPHOM
OPMYJIBI OPTaHHYECKOTO
13 g)euriecyTBa ng MAaCCOBBIM JOJISIM bubmiorexa LIOK
https://m.edsoo.ru/bf84d8eb
aTOMOB DJIEMEHTOB, BXOAIIUX B
ero cocraB. CucreMaTH3anus u
000011IeHrEe 3HAHU I10 TEME
AJKEHBI: TOMOJIOTHYCCKHH PsijI,
oOmras popmyna, HOMEHKIIATYpA,

14 3JIEKTPOHHOE U bubnuotexa [JOK
IPOCTPAHCTBEHHOE CTPOEHHE https://m.edsoo.ru/273b0ale
MouieKyJl. CTpyKTypHast ¥ IIUC-

TpaHC-U30MEPHsI ATKEHOB
15 | caotioesa ameenon Tipammoo Bu6morexa LIOK
’ https://m.edsoo.ru/21069ccd
MapKkOBHHKOBa

16 CriocoObI oTy4eHus u bubnmoreka [JOK
NPUMEHCHHE AJIKEHOB https://m.edso0.ru/665dc058

17 [Ipaktudeckas padora Ne 1 mo bubnunoreka LIOK



https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
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teMme "[lonydyeHue aTuiieHa u
U3y4eHHUE €ro CBOUCTB"
Pemenne pacy€THbIX 3a1a4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU

https://m.edso0.ru/0941eed8

bubnmoreka [IOK

18 (hopMyIIBI OPraHUYEecKOro https://m.edsoo.ru/e9ea9921
BEIIIECTBA
AJIKaIMeHBI: CONPSDKEHHBIE,

19 M30JIUPOBAHHbIE, bubnunoreka LIOK
KymysupoBaHHbie. OcOOEHHOCTH https://m.edsoo.ru/04298c0a
AIIEKTPOHHOT'O CTPOCHUS

20 XuUMHUYECKHEe CBOMCTBA bubnunoreka LIOK
COIPSKEHHBIX THEHOB https://m.edso0.ru/e561253d

21 CriocoObl nostyueHust u bubnuorexa [IOK
NPUMCHEHHE aJTKaIMCHOB https://m.edso0.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHH Psif,

yp | OOaA opuyra, HomenIaTYES, BuGmiorexa 110K

https://m.edso0.ru/68b6cc4c
IPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJI, (PU3HUYECKHE CBOCTBA

23 XUMHUYECKUE CBOMCTBA aJTIKUHOB bubmmorexa [IOK

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

24 KauecTBeHHbIE peaknyu Ha bubmmnoreka HOK
TPOHMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoOsbI oy4eHus u bubnmnoreka [JOK
PUMEHEHHE ATKHHOB https://m.edsoo.ru/a6f9alea

26 Pemrenne 3amau: pac4€rsl o bu6muoreka [JOK
YPaBHEHHMIO XUMHUYECKON peakIiuu https://m.edsoo.ru/5db8e526

97 Cucremaru3zanus 1 000011eHne
3HAHWH 0 TEME
ApeHbI: TOMOJIOTUYECKUH P,
obmas popmyna, HOMEHKIIATYypa.

28 DIIEKTPOHHOE U bubnmoreka [JOK
POCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/a92a7094
MOJIeKyJ1 O€H30J1a U TOTYO0JIa, UX
(bu3HIEeCKHe CBONCTBA

29 XUMHYECKUE CBOMCTBA apEHOB: bubnuoreka [JOK

PCaKIMU 3aMCIICHUA

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/0941eed8
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30

XUMHUYECKUE CBOWCTBA apPEHOB:
peaknuu MpruCcoeTUHEHNS,
OKHCJICHHE TOMOJIOTOB OeH3071a

but6mmoreka [IOK
https://m.edsoo.ru/a44alaed

31

32

Oco0eHHOCTH XUMHYECKUX
CBOWCTB CTHpOJIa

Pemenne pacy€THbIX 3a1a4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU
(bopMyITBI OPraHUIECKOTO
BELIECTBA

bubnmoreka [IOK
https://m.edsoo.ru/d5018a54

bub6nmoreka [IOK
https://m.edso0.ru/53461a2c

33

34

35

CriocoObl nostyyeHust u
IIPUMEHEHNE apEHOB

I'eneTnyeckas CBsI3b MEXKIY
Pa3IMYHBIMH KJIacCaMHu
YTJIEBOJOPOIOB

Pacuérel no ypaBHEeHUsIM
XUMHUYECKHUX PEaKIIUM.
Cucremarusanus 1 00001eHne
3HAHUM 10 TeMe

bubmuoreka [IOK
https://m.edsoo.ru/6f717d09

36

[Ipuponnsiii ra3. IlomyTHbie
He(TsIHbIE ra3bl

37

38

39

40

KaMeHHBI# yroib 1 MpOIyKTHl €ro
nepepadboTKu

Hedt1b 1 ciocobs! e€
nepepabotku. [lpumenenune
POJYKTOB NepepadboTku HedhTH
['eHeTnyeckas CBSI3b MEXAY
Pa3IMYHBIMH KJIACCAMHU
YTJIEBOAOPOAOB
["anoreHonpousBogHbBIE
YIIIEBOIOPOAOB: AIEKTPOHHOE
CTPOEHUE; peaKuy 3aMEelICHUs
rajloreHa

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

bubmuoreka [IOK
https://m.edsoo0.ru/21f9de78

bubnunorexa LIOK
https://m.edso0.ru/82b4d759

41

JlewicTBue 1miemouei Ha
I‘aJIOFGHHpOI/I3BO,Z[HBI€.
BzaumoneiictBue
JOUTAJIOTCHAJIKAHOB C Marouem mu
IMHKOM



https://m.edsoo.ru/a44a1ae4
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Cucremarusanus U 00001eHue

but6mmoreka [IOK

4 T TO PASACLY https://m.edsoo.ru/20e89f22
YrieBogopoibl

43 KoHnTponbHas pabora 1o Teme bubnuorexa [JOK
"VriaeBoaopoab"” https://m.edso0.ru/95c9e298
IIpenenbHble OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH Psi,

44 obmras popmyna, CTpoeHUE bubmmoreka [JOK
MOJICKYJI, H30MEPHS, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccuuxanms,
busnyeckue cBoiicTBa

5 mperemmam omosrowi buGanorexa LIOK

https://m.edsoo.ru/26ee34fe
CIIUPTOB
6 npieneaic omoatovix buGanorexa LIOK
https://m.edso0.ru/484100000000000
CIIUPTOB
[TpocTeie adupbl: HOMEHKIATYpa

47 U U30Mepusi, 0COOEHHOCTH bubmmnoreka HOK
(GU3HMUECKUX U XUMHYECCKUX https://m.edsoo.ru/c2c788b2
CBONCTB
MHoroaToMHbI€ CITUPTHI:

48 ATUJICHTJIMKOJIb U TIIUUEPUH, UX bubmuoreka [IOK
¢u3nueckrue 1 XUMHUYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA

¢ BI IT HUS U
49 gp;;ZECHHZHAZEsroaTOMHLIX bubmorexa LIOK
https://m.edsoo.ru/d12e567d
CIIUPTOB
o | Do e e BuGaioress LOK
' https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH (heHoIIa
. but6mmoreka [IOK

>1 XuMurieckue CBOHCTBa perona https://m.edso0.ru/037ca5f9

59 CriocoObI oTy4eHus u bubnmoreka [JOK
npuMeHeHne GpeHoa https://m.edsoo.ru/c77ddf4c

53 [IpaxkTuueckas padora Ne 2. bu6muotexa [JOK

Pemrenne OKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/fd0ced09
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3aznad4 no teme "CrnupTsl U
¢denomnsr"

Cucremarusanus U 00001eHue

bubnunoreka LIOK

>4 3HAHUI 10 TeMe https://m.edso0.ru/1810cb9b
AJBIIETU/IBI U KETOHBIL:
AIIEKTPOHHOE CTPOCHHE
55 KapOOHWJIBHOW TPYIIIIHI; bubmuorexa [JOK
TOMOJIOTUYECKUE PSIJIbI, 00IIIast https://m.edsoo.ru/b139beaa
dbopmya, uzoMepus u
HOMCHKJIATypa
AnbAETUAB U KETOHBI:
. . bubnuorexa [IOK
56 (usHICCKHC CBOHCTBA; peaKiH https://m.edsoo.ru/c887425c
MIPUCOCAMHCHHUS
ST xaseorsemmme peatun BuGanotexa IOK
peaxi https://m.edso0.ru/a393baa9
QJTBJICTHIOB U KETOHOB
58 CrocoObI TOTy4YeHUs albJACTUIOB bubmuoreka [IOK
Y KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEIETTLHBIE
59 KapOOHOBBIE KUCIIOTHI, bubnnorexa [JOK
0COOEHHOCTH CTPOCHHSI UX https://m.edsoo.ru/fecOb113
MOJIEKYII
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KUCIIOT, KX BH6H_HOTeKa HOK
N https://m.edsoo.ru/700cc87b
buznueckue cBOCcTBa
XUMHUYECKUE CBOWCTBA
61 MPeICTbHBIX OJHOOCHOBHBIX BH6H_HOTeKa [OK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcoOeHHOCTH CBOMCTB
62 MYpPaBbUHOMN KUCIIOTHI. bu6muoreka [JOK
MHoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0OeHHOCTH CBOICTB:
HENPEEIbHBIX U aPOMATHIECKHIX
63 KapOOHOBBIX, TUKAPOOHOBBIX, bubnuorexa [JOK

THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencTaBuTEeNN BBHICIIIHX
KapOOHOBBIX KUCIIOT

https://m.eds00.ru/83a08773
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[ToHsATHE O IPOU3BOAHBIX

bubnunoreka LIOK

64 KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d

65 CriocoOsbI moTy4eHus u bubmmoreka [JOK
NpUMEHEHHE KapOOHOBBIX KMCIOT https://m.edsoo.ru/7¢065c9d
CnoxHbie d(upHI:

66 TOMOJIOTHYECKHIA psijI, oO1as bubnunorexa LIOK
bopmyna, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa

67 DOu3HYCCKUE U XUMUYCCKHC bubnunoreka LIOK
cBoiicTBa 3(hHUpOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

68 peaKIny, Ha OnpeIeeHre
MOJICKYJISIPHOM (HhOPMYJTBI
OpPraHHYECKOT0 BEIIeCcTBa
[TpakTuueckas paborta No 3.

69 Pemenne skcnepuMeHTaIBHBIX bubmmnoreka HOK
3aga4 o Teme "KapOGoHoBbIe https://m.edso00.ru/486671fb
kucaoThl. CrioxHble 3puph!”

70 XKupsr: crpoenue, puznveckue u bubmuoteka [IOK
XMUMHYECKHE CBOMCTBA (THIPOJIU3) https://m.edsoo.ru/al9c5b98
Oco0eHHOCTH CBOICTB JKHUPOB,

el coEepKaIIUX OCTATKH bubnmnorexa [JOK
HETPEIeIbHBIX )KUPHBIX KHUCIIOT. https://m.edso0.ru/b0331922
Kupsl B mpupone
MBpi1a Kak COJIA BBICIIIUX
K HOBBIX KUCJIOT, UX M

12 nzgggm:e HOHSICTJII/IOe 2) OO Bubmorexa OK

' https://m.eds00.ru/3c566565
CUHTETHUYECKUX MOFOIIUX
cpenctBax (CMC)
I'eneTnueckas cBs3b

73 YTJIEBOJIOPOIOB H but6mmoreka [IOK
KHCIIOPOICOACPIKALITIX https://m.eds00.ru/56790c96
OpPraHMYECKUX BEIIECTB

74 Pacuétsl o ypaBHEHUSIM
XUMHYECKUX PEaKUi

75 Cucremarusanus 1 00001eHne but6mmorekxa [IOK



https://m.edsoo.ru/0d162d9d
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https://m.edsoo.ru/ad6b94b2
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3HaHUH 110 TEME

https://m.edsoo.ru/f8eaf2eb

OOmas XxapakTepucTuKa
YIJIEBOAOB M KiIacCH(pUKaLus

bubnunoreka LIOK

76 yIJI€BOAOB (MOHO-, - U https://m.edso0.ru/7a9693al
MOJIMCaXapHU/Ibl)
Monocaxapuapl: GpU3NIECKU
7 CBgﬁgiza?ngogﬂSHH: Ta ) bubmorexa LIOK
https://m.edsoo.ru/b4bdda2d
pupo/ie
78 E{I;?JB;IG{EZ};H;:IJ;}I;I;Z?TI;;:HOCTH bubmorexa LLOK
https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapunpl: caxaposa, MajabTo3a
79 " jakTo3a. Haxoxxnenue B bu6nmorexa LIOK
HPUPOJIC U IPUMECHEHHE https://m.edsoo.ru/eb0384e7
JIUCaXapuJioB
[Tonucaxapuapl: cTpoeHUE
80 MaKpOMOJIEKYJ, pU3NYECKUE U bubmmnoreka HOK
XUMHUYECKHE CBOWCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHUE
81 [ToHsiTHE 00 NCKYCCTBEHHBIX bubmuoteka [IOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIx 3a/1a4 Ha
82 onpeeseHue 10U BbIXoJa bu6nmorexa LIOK
NPOJIyKTa PEaKIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETHUUYECKH BO3MOKHOTO
83 CucreMaru3anus 1 0000IIeHre bubnunorexa LIOK
3HAHUH 1O pa3zeny https://m.edsoo.ru/08d4364c
| oo e o o Bumorera LOK
" https://m.edso0.ru/42c6678e
OpPTaHUYECKUE COCTMHEHUS
AMWHBIL: KTaccupuKaIms,
o | e vorey ous BuGorera LOK
’ ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa 1 pu3nyeckue
CBOICTBA
86 XuMHYECKHE CBOICTBA bubnunoreka LIOK

annpaTHIECKUX aMUHOB

https://m.edsoo.ru/1bc5cf80
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AHuUNMH: CTPOCHUC aHUJIMHA,

87 0COOCHHOCTH XMMHUYECKUX bubmmorexa HOK
N https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
o | e B LOK
https://m.edsoo.ru/eal38763
aMHHOB
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
89 u30MepHsi, (HPU3NYeCcKre CBOMCTRA. Bu6muoteka [JOK
OTenbHbIE TPEICTABUTENHN O https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XuMHUYECKUE CBONCTRA
90 aMHUHOKHCIIOT, KX OHMOJIOTHYECKOe bubmuoreka [{OK
3HaueHHue aMMHOKKCI0T. CHHTE3 1 https://m.edsoo.ru/77df705a
TUAPOIIU3 TSN THIOB
91 benku kak npupoiHbIe bubnnorexa [JOK
MOJIUMEPBI; CTPYKTYPhI OEIIKOB https://m.edsoo.ru/429e9899
92 XHUMHYECKHE CBOMCTBA OEITKOB bubmorexa LIOK
https://m.edsoo.ru/6237306d
A3zoTcoaepkaiue
93 TeTePOIMKINYECKUE COSTUHEHUSI. bubmuoreka [IOK
HyknenHOBBIE KUCIIOTHI: COCTAB, https://m.edsoo.ru/521d1431
CTpOeHHE U OMoJoTHYECcKas poiib
[TpakTuueckast pabota No 4.
94 Pemenne skcnepruMeHTaIBHBIX bu6muoreka [JOK
3azad4 no Teme "A3oTcoaepxaiine https://m.edsoo.ru/8e3c02d1
OPraHUYEeCKHE COCTUHEHUS "
[TpakTuueckas padota Ne 5.
95 Peuienne skcniepuMeHTaIbHBIX bubmuoreka [JOK
3aga4 1o TeMe "Pacno3HaBanue https://m.edsoo.ru/bde3fdf6
OPTraHUYECKUX COETMHEHUI"
S S Bubmiorexs LIOK
; https://m.edsoo.ru/ce561bc7
COCTMHEHUS
OCHOBHBIC TIOHATHS XUMHH
BBICOKOMOJIEKYIAPHBIX Bubnmorexa [IOK
97 COCTMHCHHUI M METOJIbI HX

CHUHTE3a —IIOJIMMEPpHU3alluA U
IMOJIMKOHACHCAIIUA

https://m.edsoo.ru/7aa63ebd



https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd

98 IInacTmaccel. YTunuzauus u 1 bubnunoreka LIOK
nepepaboTKa IIacTHKa https://m.edsoo.ru/82242e0f

99 DacToMepbl: HaTypaJIbHBIN 1 bubmmoreka [JOK
CHHTETUYECKHE KaydyKu. Pe3nna https://m.edsoo.ru/246103ec
Bonokna: HaTypanbHbIe,

100 HMCKYCCTBEHHBIE, CHHTETUYECKUE. 1 bubnunorexa LIOK
[ToauMepsI CrenuaIbHOTO https://m.edso0.ru/5963a601
HA3HAYCHUS
[IpaxTuueckas padora Ne 6.

101 Penrenune skcriepuMeHTalbHBIX 1 bubnnorexa [JOK
3aga4 1o Teme "Pacno3HaBanue https://m.edsoo.ru/3aebd77a
MJ1aCTMAcC ¥ BOJIOKOH"

O00011IeHNE U CUCTEMATH3AIUS

102 W3Y4YEHHOI0 MaTepualla 1o Teme 1 Bbu6mmoteka [JOK
"BBICOKOMOJIEKYIISIPHBIC https://m.edsoo.ru/6a22ble8
coeuHeHUs"

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KoanuyecTBo 4acoB

Ne Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/n Tema ypoka Bcero KonTpoakneie TipaxTHeck H3YyYeHHUs oﬁpa3oljsaTeJ11>Huefb [?ecypcm
padoThI ue padoThbl
1 ﬁ;[T:pM.XCI/I?v(I:I:?I]ZCfI/(I)I;\Id ZIJI;ZVIeHT 1 bubmaorexa LIOK
: ' https://m.edsoo.ru/59c112ee
H3oTonbl
, | oo e | Bumorera 0K
’ https://m.edsoo.ru/b4d9fffa
KBAaHTOBBIC YMCIIa
3 ﬁﬁgﬁ?oiK?:H;_X?dﬁ?GCKﬂx 1 bubnuoreka [{OK
IR https://m.edsoo.ru/61294af9
3JIEMEHTBI)
4 Pacnpenenenue 31eKTpPOHOB 1 bubnnorexa [JOK
110 aTOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
ONEeKTPOHHBIE
5 KOH(UTrypaluyu aToOMOB 1 bubmuoreka [IOK
3JIEMEHTOB B OCHOBHOM U https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSIHHH
6 E(J)II?&(;E"(})II}:{)I;;I;H MOHOB 1 bubmorexa LHOK
' https://m.edsoo.ru/a0764b24
DIIEKTPOOTPULIATETLHOCTh
Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema
v XUMHUYECKHUX 3JIEMEHTOB /J]. 1 bubmuoreka [{OK
U. MeHneneea, CBS3b C https://m.edso00.ru/16957c01
COBPEMEHHOM Teopuen
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHYECKHX
8 AIIEMEHTOB M 00pa3yeMBbIX 1 bubmmoreka [JOK
UMH MIPOCTHIX U CIIOKHBIX https://m.edsoo.ru/f8468927
BEILECTB [0 Tpymmnam 1
epuoiaM
9 CucreMaTusanus u 1 but6mmoreka [IOK
0000I11IeHHE 3HAHUH TT0 TeMe https://m.edsoo.ru/8fad2942
10 Buner xumuueckoii cBsI3U. 1 bubnunoreka LIOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942

Mexanu3mbl 00pa3oBaHMs
KOBAJIGHTHOM CBS3H.
Bonopoanas cBsi3b.
MeKMONeKyIIspHbIe
B3aUMOJICUCTBUA

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

BasnieHTHOCTE U BaJIEeHTHBIE
BO3MOKHOCTHA aTOMOB. CBS3b

11 DIIEKTPOHHOH CTPYKTYPHI bubmaorexa IIOK
p PYKTYP https://m.edsoo.ru/3d2ca093

MOJIEKYJI C UX
F€OMETPUYECKUM CTPOCHUEM
Hpencrasenus o bubnunoreka LIOK

12 KOMIIJIEKCHBIX COEIUHEHUIX hitps://m.eds00.ru/8c66b12a
COCTaB U HOMEHKJIaTypa E— :
BemectBa MoJIeKyaspHOTO U
HEMOJICKYJIIPHOTO CTPOCHHSI. Bubmorexa [IOK

13 Tumer KPHCTAILTITICCRHIX https://m.edsoo.ru/e167635b
pEUIETOK U CBOMCTBA
BEIIECTB
[TonsATHE O AUCTIEPCHBIX BuGmmotexa LIOK

14 cuctemax. llpezcrapnerie o https://m.edsoo.ru/da2c70e4
KOJUIOUIHBIX PaCTBOPAX — '
HcrunHbIE pacTBOPSI:
HACBIIICHHDIC 1 bu6nmorexa LIOK

15 HCHACRITICHHBIC, https://m.edsoo.ru/e9ccdd8d
pPacTBOPUMOCTb.
Kpucramnoruaparsl

16 CrocoObI BEIpaKEHUS bubnuotexa [JOK
KOHIIEHTPAILlUN PacTBOPOB https://m.edsoo.ru/328e653a
Pemrenue 3agad ¢
HCIOJIL30BAHUEM ITOHSITHUN Bu6muorexa LOK

17 MaccoBast oA " https://m.edsoo.ru/785e0ab4
pacTBOpEHHOTO BemecTa',
"MoJisipHast KOHUEHTparus'"
Knaccuduranns u but6mmoreka [IOK

18 HOMCHITaTYpa https://m.edsoo.ru/bf9e108d
HEOPTraHWYECKUX BEILECTB

19 CucreMaTusanus u but6mmoreka [IOK

000011IeHrE 3HAHUM 110 TEME

https://m.edso0.ru/8d2c6a3a



https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a

20

21

22

KoHnTtponbhas padoTa mo
teMaM "CTpoeHue aToma.
[lepuoauueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKHX d71eMeHTOB /1.
U. Menpneneesa", "Ctpoenue
BeniecTBa. MHOroo6pasue
BelecT"

Knaccudukanuss XUMHIeCKHX
peakuii B HEOPraHMIECKOM
Y OPTraHUYECKOW XUMHH.
3aKOH COXpaHEHUs1 MacChl
BELIECTB; 3aKOH COXpaHEHUS
Y IIPEBPAILICHUS SHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

TernoBele 3¢ hexThI
XUMUYECKHUX PEaKLUM.
TepMmoxumMuueckue
YPaBHEHHUS

bubnunoreka LIOK
https://m.edsoo.ru/70a60aa4

bubnuoreka [{OK
https://m.eds00.ru/6335cdd2

bubnuoreka [{OK
https://m.edsoo.ru/d1db86da

23

Brruucnenus no ypaBHEHUSIM
XUMUYECKUX PEAKLUN U
TEPMOXUMHYECKUM
YPaBHEHUSM

bubnuoreka [{OK
https://m.eds00.ru/87b13954

24

25

CKopOoCTb XMMHUYECKOHN
peakiuu, e€ 3aBUCUMOCTh OT
pa3auYHbIX (aKTOPOB.
Karann3 u kaTanuzaropsl
['omorennsie n
TeTEPOTEHHBIE PEAKLINT

26

[IpaxTuueckas padora Ne 1
o TeMe "BinsiHue
pa3IuyYHbIX (PaKTOPOB Ha
CKOpPOCTbh XUMHYECKOU
peakiuu"

bubnunorexa LIOK
https://m.edsoo.ru/1facaldl

27

OO6patumebie U HeOOpaTUMBbIE
peakuun. XuMU4eCKOe
paBHOBeCHUE

but6mmoreka [IOK
https://m.edso0.ru/30952f9b

28

[TpakTnueckas pabora No 2

but6mmorekxa [IOK



https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b

no teme "BinsiHue
pa3nuyHbIX (PaKTOPOB HA
MOJIOKEHNE XUMHYECKOTO
paBHOBecHs"

DIEKTPOAUTHYECKAS
nuccoranus. CUIIbHBIC U

https://m.edsoo.ru/3bf34el7

bub6nmoreka [IOK

29 ci1a0ble 3JICKTPOJIUTHI. https://m.edsoo.ru/5f766bdf
CreneHp nucconyanuu
HNoHHoe npousBeieHUe BOBI.
30 Cpena BOAHBIX pacTBOPOB. bubmmoreka [JOK
BomopoaHblii moka3aTeib https://m.eds00.ru/3966ca89
(pH) pactBOpa
3 porermme » pacesopon Bumorerca LIOK
https://m.edsoo.ru/09d5a9hd
AJIIEKTPOIUTOB
[TpakTuueckas padorta Ne 3
30 1o Teme "XHUMHUYECKHUE bubnunoreka LIOK
pEaKIuy B pacTBOpax https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOR"
OKHCIUTEIBHO-
w | Bumorra LOK
) https://m.edso00.ru/56226060
OKHUCIIUTEIIHN U
BOCCTAHOBUTEIIN
U (remommomomon) Bubmmorera LIOK
https://m.edsoo.ru/fb691387
OajyaHca
35 DJIEKTPOJIN3 PACTBOPOB U bubnuotexa [JOK
pacIiIaBOB BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3anau pa3nuyHbIxX bubnunorexa LIOK
THITOB https://m.edsoo.ru/5a859d16
37 Pemenue 3anau pa3nuyHbIxX bubnunorexa LIOK
THITOB https://m.edsoo.ru/5afa265d
38 ocglggfuhé?{ﬁtgzgggnz 10 TEME bubnmorexa LIOK
" " https://m.edsoo.ru/c161eb85
XUMUYECKUE PEAKITUN
39 KoHnTtponbhas padota mo bubnuoreka [JOK

teMe "XuMuueckue peakiuu'

https://m.edso0.ru/a8a0a930



https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930

ITono>xeHue HeEMETALIIOB B
IIepuoanueckoii cucreme
XAMHYECKHUX 3JIEMEHTOB /J[.

bu6nmorexa [IOK

40 1. Mennereesa https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOCHHUSI UX
aToMoB. OU3NUYECKHE
CBOMCTBA HEMETAJIOB

o | e e B 10K

’ ’ https://m.edsoo.ru/ef92c91c
dbocdopa u yriaeposa)

o | Lo e BuGmorera LOK

. https://m.edsoo.ru/0aa8f613
cBorcTBa. [ mapusl
["anoreHsl: HAXOXKICHHUE B

43 IPHUPOJIC, CIIOCOOBI bubmmorexa [JOK
HoJTy4eHHs, PU3MUCCKUE U https://m.edsoo.ru/4e223795
XMMHYSCKHE CBOMCTBA
I"anorenoBo1OpOBL.

44 Baxwuetimme bubmmoteka IIOK
KHCJIOPOJICOIEpIKAIINE https://m.eds00.ru/6b3255e6
COCTMHCHUS TaJIOTCHOB
JlaBoparopHsble u

o | T oo BuGniorsa LOK

) https://m.edsoo.ru/6971acad
[IprMeHeHre TaloreHOB U UX
COeTMHEHNN
[TpaxTuueckas padota Ne 4.

16 Pemenne bubnunorexa LIOK
9KCTIIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/8b26fecd
o teme "["anoreHsr"

Kucnopon: naboparopHsie u
MPOMBIIIJIEHHBIE CIIOCOOBI

47 NOJy4YeHus1, PU3NUECKUe U bubmuotexa [JOK
XUMHYECKHE cBOMcTBA. O30H. https://m.edsoo.ru/c8abc36a
IIpuMeHeHue kucnopona u
030Ha

48 OKCHJIBI U TIEPOKCH/TBI Bubmorexa OK

https://m.edsoo.ru/5c¢8816a0



https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0

Pemienue 3amad pa3nuaHbIxX

but6mmoreka [IOK

¥ Timos https://m.edso0.ru/2b6d8bab
Cepa: Hax0XJI€HHE B

50 MIPUPO/IE, CIIOCOOBI bubmuorexa [JOK
NOJTy4eHHs, PU3HYECKUE U https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA

bub6nmoreka [IOK

>l Ceposonopon, cyupusp: https://m.edsoo.ru/7¢875999
Kucnoponconepxaniue

50 COCJTMHEHUS CEPBI. bu6nmoreka [IOK
Oco0eHHOCTH CBOWCTB https://m.edsoo.ru/8cfa2548
CEPHOI KHUCIIOTHI
[IpakTrueckas padora Ne 5.
Pemenue

53 IKCIIEPUMEHTAIBHBIX 3314 BH6H_HOTeKa LOK
1o Teme "Cepa 1 e https://m.edsoo.ru/0afb05e4
coeuHeHUs"
A30OT: Hax0XKJIEHHE B
PUPOJIe, CIIOCOOBI

54 NOJIyueHus1, PU3NYECKUe U BH6H_HOTeKa HOK
KHMHCCKIe CBOMCTRA https://m.edsoo.ru/badd2255
AMMUaK, HUTPUJIbI
Kucnoponconepxaniue

55 COEJIMHEHMUS a30Ta. bubnuoreka [{OK
Oco0EHHOCTH CBOWCTB https://m.edsoo.ru/e2965afe
A30THOM KHCIIOTHI
[Ipumenenue azota u ero

56 COeUHEHUI. A30THBIE BH6H_HOTeKa LOK
yrobpeHs https://m.edso0.ru/129f5059
®docdop: HaXOKIEHHUE B
pUPOJIE, CIIOCOOBI

57 NOJy4YeHus1, PU3NUECcKue u BH6H_HOTeKa LIOK
CUMIeCKIe CBOHCTEA https://m.edso0.ru/9a6b43ec
®ocounasl u pochun
Oxkcuapl hocdopa,

58 docdopcoaepxkarnire bubmmoreka [JOK

kucyoTel. Conmu hochopHoi
KHCJIOTBI

https://m.edsoo.ru/c7a2d429



https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429

[Tpumenenue docdopa u ero

59 coenuHeHUil. DocdopHbIe bubmorexa [IOK
A ' p https://m.edso0.ru/a218070a

yaoOpeHust
[TpakTrueckas padota Ne 6.
Pemenne bubmuorexa [IOK

60 OKCIICPUMCHTATILHBIX 321211 https://m.edsoo.ru/8175ac3f
o TeMe "A3ot u dochop u — '
ux coequHeHus"
Yraepoa: HaX0KIeHHE B
pUPOJIE, ATIOTPOITHBIE Bubmmorexa [TOK

61 MOZMKaIHH; (bequCKHe https://m.edsoo.ru/1eb19f%e
U XUMHYECKUE CBOMCTBA,
pUMEHEHUE
Oxkcun yrinepona(ll), oxcun Bubmmotexa LIOK

62 yrep Oﬂa(l\{)’ yroJbHad https://m.edsoo.ru/dba58adf
KHCIIOTa U e€ Coln

63 Pemenne 3ana4 pa3nuyHbIxX Bbu6mmoteka [JOK
THUIIOB https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHuE B

64 pUPOJIE, CIIOCOOBI bubnmnoreka HOK
NOJTy4eHHs, PU3HYECKUE U https://m.edso00.ru/143558ab
XAMHYECKHUE CBOMCTBA
Oxcun kpemuus(1V), Bubmorexa LIOK

65 KPEMHHMEBA K0T, https://m.eds00.ru/3170e7b1
CUJTHKATBI
IIpuMeHeHne KpeMHHUS U €T0 bubmuoreka [JOK

66 coennnenuii. CTEKI0, ero https://m.edsoo.ru/393cdac0
NOJTy4eHHE, BUIIBI CTEKIIA https://m.edsoo.ru/5823cefb

67 Pemenne 3ana4u pa3nu4HbIX bubmuoreka [JOK
THUIIOB https://m.edso0.ru/b624f801
CucreMaTuzanus u Bubmorexa [IOK

68 '(')606LI_ICHI/IC 3,,HaHHH 1o Teme https://m.edso0.ru/6e864db5

Hewmeramnsl

69 KoHnTtponbhas padota mo bubnuoreka [JOK
teme "Hemerasmmsr" https://m.eds00.ru/d0484c76
AHanu3 pe3yibTaToB Bu6muorexa LOK

70 KOHTPOJIbHOW paboTHI,

KOPPEKIIHsI OIUOOK

https://m.edsoo.ru/2b7e9510



https://m.edsoo.ru/a218070a
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71

72

[TonosxeHNE METAIITIOB B
IIepuoanueckoii cucreme
XUMHUYECKHX 3JIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UEK
aTOMOB METAJLIOB

Oo6mue ¢puznueckue
CBOWCTBA METAJLJIOB.
IIpuMeHeHne MeTaioB B
OBITY U TEXHHUKE

bu6nmoreka [IOK
https://m.eds00.ru/9839c16¢

bub6nmoreka [IOK
https://m.edsoo.ru/51dac9d3

73

74

CmuiaBsl MetasuioB. Kopposust
METaJIJIOB

Pemenne 3ana4d pa3nuyHbIxX
THUIIOB

bubmuoreka [IOK
https://m.edso00.ru/42b872e3
bubnunoreka LIOK
https://m.edsoo.ru/e3de37b6

75

DIEKTPOXUMUYCCKUN P
HAIPSOKEHUH METAJLIOB.
OO6mrme crnocoObl MoTydeHHs
METaJIOB

bubnuoreka [{OK
https://m.edso0.ru/94eb377a

76

OO1m1as xapakTepuCcTHKa
MeTaiioB |A-Tpymrbl
Ilepuonnueckon cuCTEMbI
XUMUYECKHX DIIEMEHTOB.
Harpuii u xanuii: nony4yeHue,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA, IPUMEHEHUE
IIPOCTHIX BEHIECTB U UX
COEIMHEHUI

bubmmoteka IIOK
https://m.edso0.ru/e12c26b3

77

OO01mas xapakTepuCTHKa
MmeTaisioB ||A-rpymiel
[Tepuoanueckoii cuctembl
XHUMUYECKHX DJIEMEHTOB.
Maruuii u KanbIui:
MoJTydeHue, GU3NIeCKUe U
XUMHUYECKHE CBOMCTBA,
MPUMEHEHHNE MPOCTHIX
BEIIIECTB ¥ MX COCAMHCHHUI

bubmuoreka [{OK
https://m.edsoo.ru/7¢3e49c0

78

JKécTkocTh BOABI M CIIOCOOBI
€€ ycTpaHEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/c74bfae9



https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9

AJIIOMUHUH: TOJTy4YEHHUE,

but6mmoreka [IOK

79 Qusmucckue n xuMuecKie https://m.eds00.ru/0e79b266
CBOMCTBA, TPUMEHEHUE
AmdoTepHbIe CBOICTBA
80 ﬁ;ﬁfﬁ;ﬁ;ﬂﬂp oreuaa bu6nmorexa [IOK
’ https://m.edsoo.ru/5d12d318
TUAPOKCOKOMILIEKCHI
TIOMUHHMS, UX TTPUMEHEHNE
81 Pemenue 3amay pa3nuaHbIX
THUIIOB
[IpakTrueckas padora Ne 7.
Pemienne
82 AKCIIEPUMEHTAJIbHBIX 3a7a4 bubmorexa LIOK
" https://m.edsoo.ru/27a4af43
1o TeMe "MeTallibl rIIaBHbIX
noarpynn"
OO0m1as XxapakTepuCcTUKa
METAJIJIOB MOOOYHBIX
83 noarpyrm (B-rpyrm) bubnunoreka LIOK
= https://m.edso00.ru/610d7431
Ilepronnueckoit cucTeMsl
XHUMUYECKHX DJIEMCHTOB
duznyeckue 1 XUMHUECKU
84 CBoi”ICTzz XISOMa u eroec ) bubmorexa LIOK
. https://m.edso00.ru/9911bef3
COEIMHEHUH, X TPUMEHEHNE
Baxueiinme coeiuHEeHU
85 maprasna. [lepmanranar bu6muoreka [JOK
KaJIMsl, €r0 OKUCIUTEIbHEIC https://m.eds00.ru/039d69c8
CBOMCTBaA
du3nyeckrue U XUMAYECKHE
86 CBOICTBA eJe3a U €ro bubmuoreka [{OK
coeaunenuii. [Tonyuenne u https://m.edsoo.ru/1b7f8741
MIPUMEHEHHUE CIIJIaBOB XKee3a
duznyeckre 1 XUMUUYECKH
87 CBoi"ICTz(; MZI[I/I u eé o bubmorexa LIOK
N https://m.edsoo.ru/2bc0f954
COCIMHEHUH, UX TPUMEHEHHUE
88 DOu3nvecKrue U XUMUYECKHUE but6mmoreka [IOK

CBOMCTBA IIMHKA U €TI0

https://m.edsoo.ru/b1f2beal



https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1

COCIUHEHUH, NX
MIpUMEHEHUE.
' ApOKCOKOMITIIEKCHI ITMHKA

ITpakTuueckas padota Ne 8.
Pemenue

bu6nmorexa [IOK

89 JKetep m,\feHTaHBHHX saad https://m.edsoo.ru/a6e352ea
mo Teme "MeTalbl
MOOOYHBIX MTOATPYII"

90 Pemienue 3amay pa3inuHbIX bu6nmorexa [IOK
THITOB https://m.edsoo.ru/a8b83d83
O0o061IeH e U

91 CUCTEMAaTU3alHsI U3yYEHHOTO bu6nunorexa LIOK
Marepuala 1o Teme https://m.edso0.ru/e91fe975
"Metannsr"

92 KonTtponpsHast pabora o Bbu6mmoteka [JOK
teme "MeTais" https://m.eds00.ru/83f63ea3

9 vomporumed paboms BuGioteca LIOK

’ https://m.edsoo.ru/9ebff2fd

KOPPEKIIHSI OIIHOOK
Ponb xumuu B oOecrieueHHn

9  eroneuccrna. Momsrie o Bbmmoterca LIOK

i https://m.eds00.ru/080fe1f0

Hay4YHBIX METOJIaX
HCCICA0BAaHHUS BEIICCTB
Hayunblie npuHIUIBI
OpraHU3aIi XUMHYECKOTO

95 IIPOU3BO/CTBA. bubmuoreka [IOK
[TpoMBIIIIICHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYEHUS] BAKHEHIIINX
BEIICCTB

o | Mo B 10K

https://m.edso00.ru/9f11bf51

MOCJIEICTBUS

97 XHMHA U 310POBbE YEIOBEKA. bubmuorexa [JOK
JlekapCTBEHHBIC CPEACTBA https://m.edsoo.ru/a6552721
Xumusa numu. Pons XI/{MI/II/I B Bubmorexa [IOK

98 00eCIIeYeHUH MUIIECBOM

0€e30I1aCHOCTH

https://m.edsoo.ru/1f7b5bd2



https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2

KocmeTnueckue u

99 nap@roMepHbIe CpeacTBa 1 bubmorexa ITOK
: https://m.edsoo.ru/da42d5a9
briToBasg xumus
XuUMHS B CTPOUTEITILCTBE.

100 Baxkneiimue cTpouTeNbHbIE U 1 Bu6muotexa [JOK
KOHCTPYKIIHOHHBIE https://m.edso0.ru/61e69003
MaTepUabl

101 | romiomme. Opramzcerren | 1 Bubmnorexa LIOK

‘ https://m.edsoo.ru/fd39587d
MUHEpaJIbHBIEC yI0OpEHUS

102 CucreMaruzanus u 1 bu6nunorexa LIOK

000011IeHIE 3HAHUM 110 TEME https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME



https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

[TyzakoB C.A., Mamauna H.B., [TonikoB B.A./Xumus Yrinyonennsiii yposers 2019-2022 r. AO
“UNsznatensctBo “IIpocBenienue”

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

Hunaktuueckue marepuaibsl ABTop: Paneuxuit A. M.

Coopuuxk EI'D, BIIP, Xumus, 10 knacc, [IpakTukyM 1o BBIMTOJIHEHUIO TUITOBBIX 3aaHUH,
Kynmosa A.B., Kopomenko A.C., 2020

BIIP, Xumus, 10 knacc, [Ipaktuxym, Kynmosa A.B., Kopomenko A.C., 2020

COopHuK 3a/1a4 U yIpaXHEHUN 110 XUMUU YriyoiaeHHbIl ypoeHb 10-11 kmace.
TpenupoBoYHbBIE U TPOBEPOUHbIE pabOThI yrayOneHHbld ypoenb 10-11 kiacc.

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://classchem.narod.ru KouTpen — Xumus a1 BceX: y4eOHO-UHPOPMAITUOHHBIH CaiT
http://rushim.ru/books/books.htm Dnekrponnas O1OIMOTEKa YICOHBIX MATCPHATIOB 110 XUMUHU
Ha nopraie Chemnet

http://www.hij.ruXumo3a: cooOmiecTBo yunutesnei XuMun Ha rmoprajie «CeTh TBOPUECKUX
YUUTENEH»

http://ru.wikipedia.org/wiki/Xumus Xumus i BceX: WLUTIOCTPUPOBAHHBIC MATEPUAIIBI TI0
o0rreii, opraHruecKoi U Heopranndeckoi xumuu http://school-sector.relarn.ru/nsm Xumus u
#&u3Hb — XXI| Bek: Hay4YHO-TTOMYJISIPHBIH JKypHa
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