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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMmma mo XMMHH Ha ypOBHE cpenHero odmiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe dexepanpHoro 3akoHa oT 29.12.2012 Ne 273-@3 «0OO6 obpa3oBanuun B Poccuiickoit
Oenepauun», TpeOOBaHHI K pe3yiabTaTaM OCBOeHUs (enepanbHOM 00pa3oBaTeIbHONW MPOTrpPaMMBbI
cpeanero obmero obpazoBanusi(POIl COO), mpencraBieHHBIX B PenepaqbHOM TOCyIapCTBEHHOM
oOpazoBarensHoM crapaapte COO, c¢ yuérom Konnenmuu mnpenogaBaHus y4eOHOro IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Dexeparnuu, peaau3yrOIIMX OCHOBHEBIE
o0Opa3oBaTeNnbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKeHHH «CTpaTernu pa3BUTHUS BOCHHTAHUSA B
Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMUS Ha YPOBHE YIIIYOJEHHOTO M3YyYCHUS 3aHMMAeT BaKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4HOTO OoOpa3oBanus ydammxcs 10—11 kmaccoB. M3ydeHue mpenmera, peann3zyeMoe B YCIOBUSIX
Qg QepeHIIMPOBaHHOTO, MPOPUIBLHOTO 00y4YEeHHUs, PU3BAHO 00ECHEUnTh 00IIC00pa30BATEIbHYIO U
OOLIEKYIBTYPHYIO MOJATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO JUIsl aJanTali UX K OBICTPO
MEHSIOIIMMCS YCJIOBUSM JKU3HU B COIIMYME, a TAKXKe JJISl MPOJODKEHUSI 00y4YeHHs B OpTaHU3aIMIX
npodeccnoHanbHOT0 00pa30BaHUs, B KOTOPBIX XUMUS SBISETCS OJHON U3 MPUOPUTETHBIX JUCIIUILINH.

B nporpaMmMe mo xXuMmMHM Ha3HaueHHE TpeaMeTa «XHMHSA» TOJIy4aeT TMOAPOOHYIO
UHTEPOpPETAlMI0 B COOTBETCTBMU C OCHOBomosararomumu nojoxeHusmu Droc COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COJNEpIKaHUs, Pe3ylIbTaTOB OOydYeHUs W TPEeOOBaHWH K YpPOBHIO
MOATOTOBKU  BBIMYCKHUKOB. CBHAETEIHCTBOM TOMY SIBIISIOTCS  CJEIYIOIIME BBIMNOJIHSIEMbIC
MIPOrpaMMO¥ 10 XUMHH (DYHKITUH:

¢ uH(pOpPMAIMOHHO-METONWYECKas, pealu3alus KOTOpod  oOecrneuynBaeT  IOJTy4eHUE
MIpPEJICTaBJICHHUS O 1IeJIAX, COACPKAHUH, O0IIeil cTpaTeruu o0yueHus, BOCIIUTAHUS U Pa3BUTHS
00yJaroImuxcs CpeCTBAMU PEAMETA, U3Yy9aeMOTr0 B PAMKaX KOHKPETHOTO MPOduIIs;

® OpraHU3allMOHHO-TUIAHUPYIOLIAsi, KOTOpas MpeayCMaTpUBAeT OMpeiesieHne: MPUHIUIIOB
CTPYKTYpUPOBaHUSI M  TOCJIEIOBATEIBHOCTH  HW3y4eHHs  yd4yeOHOTrO  MaTepuaia,
KOJMYECTBEHHBIX W KAUECTBEHHBIX €ro XapaKTePUCTHK; IOAXO0I0B K (POPMUPOBAHUIO
COJIEP’KATEIIbHOM  OCHOBBI ~ KOHTPOJSl M OLEHKM 0Opa3oBaTeNbHBIX JIOCTHXKEHUM
oOydaroluxcsi B paMKax HWTOTOBOM arrectaiud B ¢opMe eIUHOr0 TOCYJapCTBEHHOTO
9K3aMeHa [0 XUMUHU.

[IporpamMma asist yrinyOin€HHOTO U3yUEHUS XUMUHU:

® YCTAHABIIMBAE€T WHBApPMAHTHOE MPEIMETHOE COJEp’KaHUE, 00s3aTeNbHOE JJIs U3YYEHHUS B
pamMKax OTAEIbHBIX MpoQuIIeH, MpeayCMaTPUBAET PACIIPENEICHUE U CTPYKTYPUPOBAHUE €T
IO KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUSAM/pa3/ienaM Kypca;

e 1aéT NPHUMEpPHOE pacIpe/ielieHue Y4eOHOTo BpPEMEHH, PEKOMEHIYEMOIo IJsl H3Y4YEeHHs
OTIEIBHBIX TEM;

e @peularaeT NMPUMEPHYIO MOCIEeI0BATEIbHOCTh M3YyUeHHs] y4eOHOro marepuana ¢ y4éTom
JIOTUKU TTOCTPOCHHUSI Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3CH;

e AT METOAMYECKYI0 MHTEPIIPETALMIO 1eJiel M 3a/1a4 U3y4eHUsl IpeMeTa Ha yriIyOJIEHHOM
YpOBHE C y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHEro o0Iero oOpa3oBaHMs,
COJIEP’KATEIbHON ~ XapaKTePUCTHKU TUIAHUPYEMBIX PpEe3yJNbTaTOB OCBOCHHS OCHOBHOM
oOpa3zoBaTelbHOM  TMpOrpamMMbl  CpemHero  o0miero  oOpa3oBaHUsi  (JIMUHOCTHBIX,
METanpeaMETHBIX, TPEAMETHBIX), a TaKkke ¢ Y4ETOM OCHOBHBIX BHJOB Yy4eOHO-
MTO3HABATENIHHBIX JICUCTBUI 00YJarOIIETOCs TI0 OCBOSHUIO COJIEP)KAHUS TIPEeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOrpaMMe MO XUMHH MPEIyCMOTPEHA MPEEMCTBEHHOCTH C
oOyuyeHHEeM XUMHUH Ha ypOBHE OCHOBHOIO 00Iiero oOpa3oBaHus. 3a MpeielaMud yCTaHOBICHHOU
IporpaMMoil Mo XHMMHUHU 00s3aTelbHON (MHBApUAHTHOW) COCTaBIAIOMIEH COAEp)KaHUS Yy4eOHOro
npenMera «XUMHUS» OCTA€TCs BO3MOXKHOCTH BbIOOpAa €ro BapuMaTHUBHOM COCTaBIsIOLIEH, KOTopas
JIOJKHA ONPEENATHCS B COOTBETCTBUU C HAIPABJICHUEM KOHKPETHOTO MPpoduis 00ydeHusl.



B cootBercTBuM ¢ koHuenryanbHbiMU nonoxeHussMu @PI'OC COO o Ha3HauYe€HUU MPEAMETOB
0a30Boro W yriayO0ia€HHOTO ypoBHEW B cucreme nuddepeHIMpoBaHHOTO OO0yYeHHUsS Ha YPOBHE
cpeanero oOmiero oOpa3oBaHUS XHWMHUSI Ha YpOBHE YIIyOJIEHHOrO HW3Yy4eHHUs HampaBlieH Ha
peanu3aluio NPeeMCTBEHHOCTH C IOCICAYIOIMM 3TalloM MOJYyYEHHMs XMMHMUYECKOro oOpa3oBaHUS B
pamMKax H3Y4E€HHs CHELHAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKMX [HUCUUIUIMH B BY3aX H
OpraHu3alysIX CpeaHero npodeccHoHaIbHOro oOpa3oBaHus. B 3Tol cBA3M H3ydeHHe MnpenMera
«XUMUSL» OPHUEHTUPOBAHO MMPEUMYLIECTBEHHO HA pACIIMPEHHE M YIIyOJIeHHE TEOpPETHYECKOW |
IIPAKTUYECKON MOATOTOBKU OOYYAIOLIUXCs, BBIOPABIIMX ONpeAenEHHbIN Mpoduib o0ydyeHUs, B TOM
YHcie C MEPCHEKTUBONW TMOCIEAYIOMIETO TOTYYEeHUS XUMHUYECKOro OOpa3oBaHMs B OpraHH3alMiX
npodeccuoHaibHOr0 oOpa3oBaHus. Hapsny ¢ astum, B cBere tpeboBanuii PI'OC COO «k
IUTAHUPYEMBIM pe3yJibTaTaM OCBOSHUS (erepaabHOi 00pa3oBaTeIbHON MPOTrpaMMbl CPETHETO O0IIEro
00pa3oBaHMs U3ydEHHE MpeaMeTa «XUMUSI» OPUEHTUPOBAHO TAaKXKe HA PEIICHUE 3a7ad BOCIUTAHUS U
COLIMAJIBHOTO Pa3BUTHUS 00ydaromMXcs, Ha (POPMHUPOBAHUE Yy HUX OOLICHHTEIICKTYaJIbHBIX YMEHUH,
YMEHUH palMOHAIN3alUN Y4eOHOro TpyAda M OOOOIIEHHBIX CHOCOOOB JEATEIBHOCTH, HMEIOLIUX
MEKIUCIUIIIMHAPHBINA, HAIIPEIMETHBIN XapaKTep.

CocrapisroliuMu  npeaMeTa  «XHUMHUS» Ha YPOBHE YIIIYOJEHHOIO M3Y4YeHUs SBISIOTCS
yrayonénnele Kypchl — «Opranmueckas xumus» u «OOmass m HeopraHumdeckas xumus». [lpu
OIpeJIeJIEHUN MOJIXO0A0B K OTOOPY M CTPYKTYpPHOM OpraHu3alMd COAEP)KaHUS 3THX KYpCcOB B
porpaMMe 10 XUMHH 32 OCHOBY mpuHATH mojoxeHus GI'OC COO o pasnuumsx 0a30BOTO U
yriIyOJaEHHOTO YPOBHEH M3ydeHUs MpeaMeTa.

OcHoBy conepxaHus KypcoB «Opranudeckass xumusi» u «OOIIas ¥ HEOpraHU4ecKass XUMUS)
COCTABJIIET COBOKYIHOCTh IPEAMETHBIX 3HAHUM W YMEHMH, OTHOCAIIMXCS K 0a30BOMY YpPOBHIO
U3Y4EHUs IpeaMeTa. JTa CUCTeMa 3HAaHUN IOJy4YaeT ONpEelEHHOE TEOPETUYECKOE JIONOJHEHUE,
MIO3BOJISIIOIIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OONbHIMN 0O0BEM (PAKTOIIOrMYECKOro MaTepuala.
Tak, Ha yrayOn€HHOM ypOBHE H3ydeHHUs HpeaMeTa obecrieyeHa BO3MOYKHOCTb 3HAUUTEIBHOIO
yBeIUYEHUsI 00bEMa 3HAHUM O XMMHUYECKMX JJIEMEHTaX U CBOMCTBaX MX COEJIMHEHHH Ha OCHOBE
paciiupeHusi M yriyOJleHHs MpeNCTaBIeHUM O CTPOEGHUMM BEIIECTBAa, XHMUYECKOM CBS3UM U
3aKOHOMEPHOCTSX NMPOTEKAHMSI PEAKLIUN, PACCMAaTPUBAEMBIX C TOYKU 3PEHUS XMMUYECKON KUHETUKU U
TepMoauHaMHUKU. M3ydeHue nepuoauyueckoro 3akoHa U Ilepuonnmyeckoil CHUCTEMBI XUMHUYECKHX
3JIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAaHHMYECKHX IPE/ICTABICHUSAX O CTPOCHUU
aToMa. XHUMHUYECKasi CBs3b OOBACHAETCS C TOYKU 3pPEHUS SHEPreTMUEeCKUX H3MEHEHHH mpu eé
00pa30BaHUM U Pa3pyLIECHUH, a TAKKE C TOUKH 3PEHUS] MEXaHU3MOB €€ oO0pazoBaHus. V3yueHue THIIOB
peakuuil gomnosiHgercs (OpMHUPOBAHMEM TMpPEACTAaBIECHUN OO0 AIIEKTPOXMMHUYECKUX IIpolieccax M
NIEKTPOJIN3€ PAcIUIaBOB M PacTBOPOB BELIECTB. B Kypce opraHM4eckoil XMMHH IIPH PACCMOTPEHUU
PEaKIMOHHON CIOCOOHOCTH COEIUHEHHMM yaensercs oco0oe BHHMaHHE BOIpOcaM 00 3JIEKTPOHHBIX
s¢dexTax, 0 B3aMMHOM BJIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLuil.

Oco0oe 3HaueHHWE HMeEeT TO, YTO Ha COJEp)KaHUE KypCOB XMMMM YIIyOJIEHHOrO YpOBHS
U3YUYEHUs Ul KJIacCOB OMNpeieiEHHOro npoduis (IJIaBHBIM 00pa3oM Ha HUX CTPYKTYpPY M XapakTep
JIOTIOJIHEHUH K 0O1Iel cucTeMe NMpeMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXKHbIE ITPeIMeEThI. Tak,
HanpumMmep, B COJEPXKaHUU MpeIMeTa Ul KJIACCOB XUMHKO-(hHU3UYeCcKOro npoduiis 00JbII0e 3HAUCHHE
OyIyT UMETh JIEMEHThI yueOHOro Marepuaina 1no oodmei xumud. Ilpyu nzyuenun npeamera B JaHHOM
cllyyae aKIeHT Oy/eT clielaH Ha OOLIHOCTh METOJIOB IMO3HAHMSI, OOIIHOCTh 3aKOHOB U TEOPUN B XUMUHU
U B (pU3MKeE: aTOMHO-MOJIEKYJIIpHasl TEOpHs (MOJEKysipHas Teopusi B (U3HKE), 3aKOHBI COXPaHEHUs
MacChl U DHEPrUM, 3aKOHBI TEPMOAMHAMUKH, BJIEKTPOJIN3A, NPEACTABICHUS O CTPOSHUM BEILECTB U
IpyToe.

B To xe Bpems B colep)KaHMM IpeaMeTa s KIacCOB XUMHMKO-OMOJIOTMYECKOro MpOQHIIs
00NN yIOeNnbHBIM Bec OyneT MMETh opraHuueckas Xumus. B sToM ciydae mpemocraBisieTcs
BO3MOXKHOCTh Uil OoJjiee OOCTOSTENHPHOIO PACCMOTPEHHMSI XMMHUYECKOH OpraHu3anu KJIETKH Kak
OMOJIOrMYECKON CUCTEMBI, B COCTaB KOTOPOI BXOJAT, K IPUMEPY, TaKue CTPYKTYpHbIE KOMIIOHEHTHI,
KaK JIMMUJbI, O€NKH, YIJIeBOJbI, HyKJIEMHOBbIE KHCIOTHI U Jpyrue. [Ipum 3ToM 3HaHUS O cocTaBe U



CBOMCTBax IIPEACTABUTEIIE OCHOBHBIX KJIACCOB OPraHUYECKHUX BEILIECTB CIIY>)KaT OCHOBOM JUIS
M3YUYEHUS CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUs, TUILEBAPEHMSL.

B mnane ¢opmupoBaHus OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX METOJIOB
IIO3HAHUS U OIBITA IPAKTUYECKOr0 NMPUMEHEHMSI HAyYHBIX 3HAHMW M3y4YCHME NpeaMera «XHMHs» Ha
yrIIyOJIEHHOM YPOBHE OCHOBAHO HA MEXKIIPEIMETHBIX CBA3SIX C y4eOHBIMU IPEAMETAaMH, BXOSIINMHU B
COCTaB NpeIMeTHbIX obOnacTeil «EcTecTBEHHO-HAayuHble IPEAMEThI», «MaTteMaTika U HHPOPMATUKA»
n «Pycckuil A3bIK U JIMTEpATypar.

[Ipu n3yuenun yueOHOro npenmera «XUMus» Ha yriyOlnEHHOM ypOBHE TakKXke, KaKk Ha ypOBHE
OCHOBHOTO M cpeaHero oOmero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajaueil NEepBOCTENECHHOMN
3HaYMMOCTHU fABIseTCd (OPMUPOBAHME OCHOB HAyKM XUMHMM KakK oOOJIACTM COBPEMEHHOIO
€CTECTBO3HAHMS, IPAKTUYECKOW JEATEIbHOCTH YEJIOBEKAa M OIHOIO M3 KOMIIOHEHTOB MHUPOBOMU
KyJIbTypbl. PemieHue 3Toil 3ajauM Ha yriayOJE€HHOM YpOBHE M3Y4YEHHUs IpeAMeTa IMpearoiaraet
peanu3anuIo TaKuX LEeJIeH, KaK:

e (opMHUpOBaHME MPEICTABICHUI: O MaTepUalbHOM EAMHCTBE MHPA, 3aKOHOMEPHOCTAX U
[I03HABAEMOCTH SIBJIICHUN IIPUPOJBI, O MECTE XMMHHU B CHCTEME E€CTECTBEHHBIX HayK U €€
BeAyllel posid B 00eclie4eHUN YCTOMUMBOrO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOoOieM
9KOJIOTMYECKOM, 3HEPreTMYecKOW M MUIIEBOW O€30IacHOCTH, B Pa3BUTHM MEIULIUHBL,
CO3JIaHMM HOBBIX MAaTEPUaIOB, HOBbIX HCTOYHHUKOB YHEPTUH, B 00ECIIEUEHNN PALlMOHAIBHOTO
MIPUPOJIOTIONB30BaHMSA, B (HOPMUPOBAHIH MHPOBO33PEHHS W OOLIEH KyIbTyphl YEIOBEKa, a
TaK)K€ IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILLIEHHS K CBOEMY 3710POBbIO U IPUPOIHOMN CPELE;

® OCBOCHME CHUCTEMBI 3HAHUU, JIEKAIIUX B OCHOBE XMMUYECKOW COCTABIAIOLIEH €CTECTBEHHO-
HAyYHOH KapTUHBI MHUpa: (YHIAMEHTAIBHBIX TIOHATHH, 3aKOHOB M TEOPHUH XUMHH,
COBPEMEHHBIX IIPEACTABICHUI O CTPOEHUM BEUIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOJAMHAMMYECKUX U KHHETUYECKHX
3aKOHOMEPHOCTAX IIPOTEKaHUS XUMHYECKMX peakUui, O XMMHYECKOM pPaBHOBECHH,
pacTBopax M IHCIEPCHBIX CHCTeMaX, 00 OOIIMX Hay4YHBIX MPUHIUANAX XHUMHYECKOTO
IIPOU3BOJICTBA;

e (opmMupoBaHHE Y 00YYAIOIIUXCS OCO3HAHHOTO TOHUMAaHHUS BOCTPEOOBAaHHOCTH CHUCTEMHBIX
XUMHUYECKUX 3HAHUU 11 OOBSICHEHMS KJIIOUEBBIX HUJEeH M MpoOJeM COBPEMEHHOW XMMMH,
U1 OOBSCHEHMS M IPOTHO3UPOBAHMS SIBJICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO TIPUPOAY;
IPaMOTHOTO peHIeHHs] NpoOJieM, CBA3aHHBIX C XUMHEH, MPOrHO3MPOBAHMS, aHAIU3a U
OLIEHKH C TO3UIMUH  SKOJIOTMYecKol  0e30MacHOCTH  MOCHEACTBHM  OBITOBOH M
IIPOU3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C XUMHUYECKHM IIPOU3BOJCTBOM,
HCIOJIb30BAHUEM U NIEPEepabOTKOM BELIECTB;

e yriayOJeHWe TPEACTaBICHUH O HayyHbIX METO/Jax II03HAHUS, HEOOXOOUMBIX JUId
MpUOOPETEHUs YMEHHI OpUEHTHPOBATHCS B MHPE BELIECTB U OOBSICHEHHUS XUMHUYECKUX
SBJICHUH, UMEIOIIMX MECTO B IPHUPOAE, B MPAKTUYECKOU ACATEIBHOCTH U IOBCEAHEBHOMN
KU3HHU.

B nnane peanu3zanuu nepBOOYEpEHBIX BOCHMTATENBHBIX W PAa3BUBAIOLIMX (YHKIUH LEIOCTHOM
CUCTEMBI CpeIHEero o0Imero oOpa3oBaHMsI NpPU HM3YyYEHUHM MpeaMera «XUMHs» Ha YrIIyOJE€HHOM
YPOBHE 0CO0YIO aKTyaJlbHOCTh IPUOOPETAIOT TaKKe IIeTN U 3a7jauHl, KaK:

e BOCHUTaHHE YOEKIEHHOCTH B MO3HABAEMOCTHU SIBIIEHUN MPHUPOABI, YBOKEHHUS K IMPOLECCY
TBOpPUECTBA B 00JIaCTU TEOPETHYECKUX M NPUKIATHBIX MCCIEAOBaHUNH B XUMHUH,
(dbopMHpOBaHHE MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKU;

® Da3BUTHE MOTHBAMM K OOYYEHHIO M IO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTpOJIIO M
CaMOBOCITUTaHMIO HA OCHOBE YCBOCHHUS OOIIEYeIOBEYECKUX [IEHHOCTEH;

® pa3BUTHE MO3HABATEJIbHBIX WHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPUECKUX CIOCOOHOCTEM
oOyuaromuxcsi, popMHpoBaHHE Yy HUX CO3HATEIBHOIO OTHOIIEHHUS K CamM0o00pa3oBaHUIO U
HENpepbIBHOMY  00pa3oBaHMI0 KaK  YCJIOBHIO  YCHEIIHOW  Mpo(decCHOHANbHOW U



OOIIIECTBEHHON [NIeATEIHHOCTH, OTBETCTBEHHOTO OTHOINEHUS K CBOEMY 3JI0POBBIO U
MOTPEOHOCTH B 3I0POBOM 00pase KU3HHU;

e (opmupoBaHMe yMEHHH W HABBIKOB PA3yMHOTO TIPUPOJIONOIH30BAHMS, Pa3BUTHE
HKOJIOTUYECKOM KYJIBTYpbI, IPHOOPETEHUE OIbITa OOIIECTBEHHO-TIOJIE3HON 3KOJOTHUYECKON
JESTEIILHOCTH.

OO1miee YuCIIO YacoB, MPEIyCMOTPEHHBIX U M3YYCHUS XMMHUU Ha YrIIyOJCHHOM YPOBHE CPEIHETrO
obmiero obpaszoBanus, cocraBisieT 204 gacos: B 10 xmacce — 102 gaca (3 ywaca B Henmeno), B 11
kiacce — 102 ygaca (3 yaca B Heenio).

COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

[IpenMer u 3Haue€HUE OPraHUYECKOM XUMHH, MPEJICTaBICHHE O MHOTOOOpa3uu OpPraHUYECKUX
COCIMHEHU.

DJEKTPOHHOE CTPOEHHE aToMa YIJIepoja: OCHOBHOE M BO30YXKJIEHHOE COCTOSIHUS. BaneHTHbIe
BO3MOXXHOCTM aTOMa yrjepoja. XHUMHUYECKas CBA3b B OPraHUYECKUX COEAUHEHUSIX. TUIbI
ruOpuan3ali aTOMHBIX OpOuTanel yriaepoaa. MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOW CBSI3U
(oOMEHHBI M JOHOPHO-AKLENTOPHBIN). THUMBI MEepeKpbhIBaHUS ATOMHBIX OpOMUTaneil, G- U T-CBA3HU.
OnuHapHas, ABOMHas U TpoiHas cBA3b. CrocoObl pa3pbiBa CBsA3€H B MOJIEKYJIAaX OPraHUYECKHUX
BemiecTB. [loHsTHE O CBOOOTHOM pajKalie, HyKJIeOo(HIe 1 AIeKTpodue.

Teopus ctpoenust oprannyeckux coeauHenuii A.M. byTinepoBa u cOBpeMEeHHbIE MPECTaBICHUS
O CTPYKTYpE MOJIEKYJ. 3HAUEHHE TEOpUU CTPOCHUSI OPraHUYECKUX COeAMHEHUU. MomekynspHble U
CTpYKTypHBIE (GopMynbl. CTpyKTypHbIE (POPMYJIBI Pa3IUYHBIX BHJIOB: Pa3BEPHYTas, COKpallEHHas,
ckenerHas. M3omepus. Buasl n3oMepun: CTpyKTYpHAs, IPOCTPAHCTBEHHAs. DIEKTPOHHBIC () (HEKTH B
MOJIEKYJIaX OPraHMYECKUX COSAMHEHUN (MHIYKTUBHBIN U ME30MEpPHBIi 3pPeKThI).

[IpeacraBnenne o kinaccuUKaMyU OpraHuyeckux BemecTB. [loHsaTHE O (QYHKIIMOHATHHOU
rpynne. I'omonorusa. I'omomornueckue psael. CucreMaTHdeckass HOMEHKIATypa OpPraHMYeCKHX
coequnaenuii (IUPAC) u TpuBnaibHbIe Ha3BaHUSI OTJEIBHBIX IPEICTABUTEIICH.

OcobeHHocTH U Kiaccu(UKalus OpraHUMYecKux peakuuid. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE
peaxkiuy B OpraHuyecKoOr XUuMUH.

OKCIIEpUMEHTAJIBHBIE METOJBl M3Yy4YEHHUS BEIIECTB W HUX MPEBPALICHUI: O3HAKOMJICHHE C
oOpa3naMu OpraHMYECKHUX BEIIECTB M MaTepuajaMd Ha HUX OCHOBE, OIbITHl IO MPEBPALIEHUIO
OpPraHMYECKUX BEILECTB MpU HarpeBaHuu (IJIaBJlI€HUE, OOYIVIMBAHME U TOPEHUE), KOHCTPYHUpPOBaHUE
MOJIETIEN MOJIEKYJI OPTaHUYECKUX BEILIECTB.

YriaeBoaopoabl.

Ankanbl. ['omonoruueckuil psia ankaHoB, oOmias ¢(opmyia, HOMEHKIaTypa M H30MepHs.
DJIeKTPOHHOE ¥ HPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKaHOB, SP°-TMOpPUAM3AIMS ATOMHBIX
opburaneit yriaepona, 6-cBsi3b. OuU3nuecKkue CBOMCTBA aIKaHOB.

XUMUYECKHE CBOMCTBA alKaHOB: pEaKIUU 3aMEUIeHHs, H30MEpHU3allud, IeTUIPUPOBAHMUS,
LUKIW3alUU, IUPOJIN3a, KPEKUHra, ropeHusd. llpencraBienne o MexaHu3Me peakuuil paguKaibHOIO
3aMelIeHUs.

Haxoxnenue B npupozae. CriocoObl MogydeHHs U IPUMEHEHUE aJIKaHOB.

[uxnoankanel. OOmiast gopmyna, HOMeHKIarypa W u3omepus. OCOOCHHOCTH CTPOEHUS H
XUMHUYECKHX CBOIMCTB MalbIX (IIMKJIOMPOIAH, HUKIO0YTaH) U OOBIYHBIX (LIMKJIONEHTAH, IUKJIOTeKCaH)
uKII0ankaHoB. CriocoObl MOTyYeHHs U IPUMEHEHHE IUKIIOAIKaHOB.

Ankenbl. ['omonoruueckuii psii agkeHoB, oOmias Gopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJT AIKeHOB, SP>-THOPHIM3AINA aTOMHBIX OpOuTaneil yriaeposa, o-



U m-cBsi3u. CTpyKTypHasi U reomeTpuueckas (Luc-TpaHc-) uzomepus. Ou3nyeckre CBOMCTBA aJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIMU MPUCOCAUHEHHUSI, 3aMEILCHHS B O-TTOJIOKEHUE MPHU JBOMHOW CBA3H,
nonumepusanuu U okucienus. Ilpasuno MapkoBaukoBa. KauecTBeHHbIE peakMy HA IBOWHYIO CBS3b.
CriocoOsl MosydyeHus U IPUMEHEHHUE aJIKeHOB.

Ankaguensl. Kiaccudukanus ankanaueHoB (CONpspKEHHBIC, U30JIMPOBAHHBIC, KYMYIUPOBAHHbIE).
OC0OEHHOCTH SJEKTPOHHOTO CTPOCHHUS U XUMHUYECKUX CBOWCTB CONPSKEHHBIX TUEHOB, 1,2- u 1,4-
npucoenuHenue. Ilomumepuzanust conpspk€HHBIX AueHoB. CrocoObl TMOMY4YeHUS U TPUMEHEHHUE
AJIKaJUEHOB.

Anxunbl. ['oMonorndeckuil psi ankuHOB, oOmas Qopmyna, HOMEHKJIATypa M H30MEpHS.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aJKWHOB, SP-TUOpUIM3alusi ATOMHBIX
opOutaneii yriepona. @dusmveckwe CBOWCTBA QJIKHMHOB. XHWMHUYECKHE CBOWCTBA: PEaKIUU
MPUCOECIUHEHMS, OUMEPU3ALMK U TpPUMEpHU3alUu, OKHCIeHUA. KHCIOTHBIE CBOICTBA aJIKMHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBSi3b. KauecTBeHHBIE peakUuu Ha TPOHHYIO CBs3b. CrocoObl
MOJIyYEHUSI U IPUMEHEHUE aTKUHOB.

ApoMaTtudeckue YrieBoAopoasl (apeHbl). ['omomoruyeckuil psii apeHoB, oOmias (opmya,
HOMEHKJIATypa U H30MEpHUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJBl OeH30Ia.
@du3nyeckue CBOMCTBA apeHOB. XHUMHYECKHE CBOIlCTBa O€H30Jla M €ro TrOMOJIOTOB: peakLuu
3aMelIeHns] B OEH30JbHOM KOJBIE M YIJIEBOJAOPOJHOM pajauKalle, pPeaKkIHH IPUCOCTUHECHHUS,
OKHCIIeHHE ToMoJioroB Oenzona. IlpencraBienne o0 OpHEHTHPYIOIIEM ACWCTBUU 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha MPUMEpE AIKMIBHBIX PAIUKaIOB, KAPOOKCUIBHOMN, THIPOKCUILHOW, aMHUHO- U
HUTPOTPYIIIBI, aTOMOB rasoreHoB. OCOOEHHOCTH XUMHYECKHX CBOWCTB ctuposa. [lonmmmepuzamnus
ctuposa. CriocoObl MONyueHus: ¥ MPUMEHEHUE apOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. [TomyrHsie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenne. KameHHbIH yronps u
MPOAYKThl ero mepepaboTku. CrocoObl mepepaboTku He(dTH: MEperoHKa, KPEeKUHT (TepMHUYECKHIA,
KaTaIUTHYeCKui), pudopmunr, nuponu3. IIpoaykTsl mnepepaboTku HepTH, WX NPUMEHEHHE B
MIPOMBIIIIJIEHHOCTHU U B OBITY.

I'enernueckas CBSA3b MEXKIY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DIEKTPOHHOE CTPOEHUE TAJIOrEHIIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakinu 3aMeleHus rajoreHa
Ha TUAPOKCOTPYIIY, HUTPOIPYMIly, IHAHOTPYIIY, aMUHOrpynny. JleficTBue Ha rajJoreHnponu3BOIHbIE
BOJHOI'O U CIIMPTOBOTrO pacTBOpa IENOYHM. B3aumonelicTBue AUrajloreHaIkaHOB ¢ MarHUEM U [IUHKOM.
[lonsiTHE O  METaUVIOOPraHUYECKUX  COeOUHEHMsX. Vcrosnb30oBaHME — TaJOreHNPOU3BOIHBIX
YTJIEBOOPOIOB B OBITY, TEXHUKE U IIPH CUHTE3€ OPraHUYECKHX BEILECTB.

DKcrnepuMeHTalIbHbIE METO/bl U3yYEHHS BEUIECTB U UX MPEBpALICHUN: U3yuyeHue (Qu3n4eckux
CBOWCTB YIJIEBOJOPOJOB (PacTBOPHUMOCTb), KAueCTBEHHBIX peaKIUil yriIeBOAOPOAOB Pa3IHMUHBIX
KjaccoB (oOecuBeuMBaHue OpOMHOW WJIM HMOAHOM BOJABI, pacTBOpa I€pPMaHraHaTa Kajws,
B3aMMOJICHCTBHE alleTWIEHAa C aMMHayHbBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE
oOHapyKXeHHe yriepoaa U BOJOpO/ia B OpraHMUECKUX BEIIECTBAX, MOTYYEHHUE STUIICHA U U3YUYEHUE eT0
CBOMWCTB, 03HaKOMJIEHHE ¢ KoJuteKuusaMu «HedpTb» u «Yroib», ¢ o0pa3naMu miacTMacc, KaydykoB U
PE3UHBI, MOJIETUPOBAHUE MOJIEKYJT YTIIEBOJOPOI0B U FaJIOr€HIIPOU3BOAHBIX YIIIEBOIOPO/IOB.

Kucnopoacoaepxamme oprannyecKne CoeiNHEHHUsI.

[IpenensHble oqHOaTOMHBIE cUPThL. CTpoeHue MoJIeKysd (Ha MpUMepe MeTaHojda W 3TaHoJIa).
I'omonoruueckuit psn, obuias ¢popmyna, U3oMepHs, HOMEHKIaTypa U kinaccudukanus. Puszndeckue
CBOMCTBa MpEeNIbHBIX OJHOATOMHBIX CHUPTOB. BOomopoaHble CBSI3W MEXAY MOJIEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOWMCTBA: pEaKUMU 3aMELICHMs, JerujapaTalliy, OKHUCIIEHHUS, B3aUMOJCHCTBHE C
OpraHMYECKUMHU U HEOpraHWYecKUMH KucioTamu. KaduecTBeHHas peakius Ha OJHOATOMHBIE CIIUPTHI.
JlelicTBUe 3TaHOJla M METaHOJa Ha OpraHu3M denoBeka. CrocoObl MONy4yeHHs M MPUMEHEHHUE
OJTHOATOMHBIX CIUPTOB.

[Ipoctbie 3¢upbl, HOMeHKIATypa W u3oMepHus. OCOOEHHOCTH (U3MUYECKHMX U XUMHYECKUX
CBOMCTB.

MHoOroaTtoMHble CIUPTHI — 3TUIICHIJIMKOIb U IHLEPUH. PU3NYECKUE U XUMHUECKHUE CBOMCTBA:
peakuuu 3aMelleHHus, B3aUMOJEHCTBHE C OpPraHUYECKUMU U HEOPraHMYeCKHMMH KHUCJIOTaMH,



KaueCTBEHHasl peaklusi Ha MHOIOAaTOMHbIE cnupThl. IIpencraBineHne O MeXaHU3ME peakuui
HykseopuiIbHOro 3amenieHus. JlelictBue Ha opranu3M 4enoBeka. CriocoObl MONy4YeHUs U IPUMEHEHHE
MHOI0aTOMHBIX CIIUPTOB.

@®enon. CtpoeHHe MOJEKYJNbI, B3aUMHOE BIMSHUE THUAPOKCOTPYNIBI U OEH30JBHOTO fAIpa.
dusnueckue cBorcTBa perona. OCOOEHHOCTH XUMHUYECKIX CBOICTB (eHona. KauecTBeHHBIE peakuu
Ha  ¢enon. TokcuuyHocTh  ¢eHonma. CrocoObl  TOJNy4YeHHS W NpUMEHeHue  (QeHoda.
denonpopManbaeTuAHAS CMOJIA.

KapOoHusbHble COeMHEHHS] — aIbJETUIbl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHWIBHOM
rpynmel.  ['omMoiorndyeckue psabl  ajdbJErHI0B W KETOHOB, oOmas ¢opmyna, H30MepHsS U
HOMEHKJIaTypa. Pu3nuecKue CBOMCTBA allbJAETU0B U KETOHOB. XMMHUYECKUE CBOMCTBA albJACTUIOB U
KETOHOB: peakluu npucoennHeHns. OKUCIeHNEe anbAeru10B, KAYECTBEHHbBIE PEAaKLUK Ha allbJEeTUIbl.
CriocoObl MoyTy4eHus U IPUMEHEHHUE allbJIeTU]I0B U KETOHOB.

OIHOOCHOBHBIE TpeleNbHbIe KapOOHOBBIE KHUCIOTBL. (OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCHIOT. WM3omepuss u HomeHkiarypa. Pusznueckue CBONCTBA OJHOOCHOBHBIX
MpeJeNbHBIX KapOOHOBBIX KHCIIOT. BOIOpOIHBIE CBS3M MEXKIy MOJEKyJaMH KapOOHOBBIX KHCIOT.
XUMUYECKHE CBOMCTBAa: KHUCIOTHBIE CBOWMCTBA, peakius OSTEepUPHUKANHN, pPEaAKIUH C y4aCTHEM
YIJIEBOJAOPOAHOrO paaukana. OcoOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHATHE O MPOM3BOAHBIX
KapOOHOBBIX KUCJIOT — CIIOKHBIX 3dupax. MHorooOpazue kapooHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB
HeMpeeIbHbIX U apoMaTHYECKHUX KapOOHOBBIX  KHUCIOT, JTMKapOOHOBBIX KUCJIOT,
TUAPOKCUKApOOHOBBIX KucHOT. [IpencraBurenu BhICIIMX KapOOHOBBIX KHUCJIOT: CTEapHUHOBAs,
MAIIEMUTHHOBAS, OJICMHOBASL, JIUHOLEBAS, JUHONEH06as. KUCTOTHL. CIIOCOOBI MOMyYeHHUs ¥ IPUMEHEHNE
KapOOHOBBIX KUCJIOT.

Crnoxuble 3¢upbl. ['omonornyeckwii psn, oOmas ¢opmysina, WU30MEpHs W HOMEHKJIATypa.
duznuecKre 1 XUMUUYECKHE CBOMCTBA: THIPOJIU3 B KUCIIOM U LIEJIOUYHOM Cpelie.

Kuper. Crpoenue, uznueckue W XUMHUECKHE CBONCTBA JKUPOB: THIPOJINA3 B KHUCIOH H
mienouHoit cpene. OcoOEHHOCTH CBOMCTB JKUPOB, COJEPXKALIUX OCTAaTKU HEMPEAETbHBIX KUPHBIX
KUCHO0T. JKupsl B IpUpOJIE.

MpbUI4 KaK COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mas xapakTepucTka yriieBoaoB. Kiaccugukanus yrieBo1oB (MOHO-, TU- U TTOJIMCAXapU/IbI).
MoHocaxapuapl: II0K03a, (pPyKTO3a, Trajakro3a, pudos3a, ne3okcupubdosza. dusnueckue cBoiicTBa U
HaxoxJaeHue B npupoje. PorocuHTEe3. XHMMHYECKHME CBOMCTBA TJIFOKO3BI: PEAKIMH C Y4aCTHEM
CIHMPTOBBIX M IBJETUAHOMN IPYII, CIUPTOBOE M MOJOYHOKHUCIOE OposkeHue. [IpumMeHenne riokossl,
e€ 3HAaueHHEe B JKU3HENEATENBHOCTH opraHusma. Jlucaxapuiel: caxapo3a, MajlbTo3a U JIAKTO3a.
BoccranaBnuBaromuye 1 HeBocCcTaHaBIMBaKOIIKME Aucaxapuabl. ['maponus nucaxapunos. Haxoxnenue
B npupone u npumeHeHue. I[lomucaxapuapl: Kpaxmain, IVIMKOreH W 1emtosno3a. CrpoeHue
MaKpOMOJIEKYJ KpaxMmalla, IJIMKOTe€Ha U LEJI0103bl. DU3HUECKHue CBOMCTBA KpaxMalla M LEJUTIOJIO3bL.
XUMUYECKUE CBOMCTBA KpaxMalia: THAPOJIU3, KAUECTBEHHAs peaklUs ¢ MOJI0M. XMMHUYECKHUE CBOMCTBA
LEJIUTFOJIO3bl: THUAPOJIN3, MOTydeHHue 3(pupoB nemtoa03bl. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBINA MIENK).

OKCIIEpUMEHTAJIBHBIE METOABl HW3YYEHHs BEIIECTB W HUX IPEBpAICHU: pPacTBOPUMOCTb
Pa3IMYHBIX CIIMPTOB B BOJIE, B3aMMOJECICTBHE ATAHONA C HATPUEM, OKHUCIEHHE 3TUIIOBOTO CIHpTA B
aJbJIETH]l Ha pacKaJI€HHONM MEIAHON IPOBOJIOKE, OKHUCIEHHE 3TUJIOBOIO CIUPTA JUXPOMATOM Kalus
(BO3MOXKHO HCIOJb30BAaHHE BHAEOMATEPUAIOB), KayeCTBEHHbIE pEAKIMM Ha albJeruasl (c
ruapokcuaoM auammuacepedpa(l) u ruapoxcuaom meau(ll)), peakius riviepuHa ¢ TUAPOKCHIOM
meau(ll), xumudeckue cBoicTBa pacTBOpa YKCYCHOW KHCIIOTBI, B3aUMOJICHCTBUE PACTBOPA TIIFOKO3bI €
runpokcuaom menu(ll), B3anmoseiictBue kpaxmaina ¢ M0JI0M, pelIeHUe 3KCIIEPUMEHTAIBHBIX 33J1ay MO
TeMaM «CrnupTsl U heHosbly, «KapooHoBbie KUCTOTHI. CI0XKHBIE PUPBDY.

A3oTcoaep:kalye OpraHnyecKkre CoeIMHeHusl.

AMUHBI — OpraHu4ecKre Npou3BoAHbIe aMmMuaka. Knaccudukanus aMuHOB: anudaTuyeckue u
apoMaTU4ecKue; IepBUYHbIE, BTOPUYHbIE M TpeTuuHble. CTpoeHHe Moyekyn, obmas ¢opmyia,
M30MepHsl, HOMEHKIAaTypa U (u3nueckue cBoiicTBa. XUMHUYECKOE CBOMCTBA alU(PATUYECKUX aMHHOB:



OCHOBHBIE€ CBOMCTBA, aJKUJIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB C a30THUCTOM KUCIOTOM.
Conm anKuIaMMOHHSL.

AHWJIMH — TpEeJCTaBUTEIb aMUHOB apoMaruyeckoro psga. CtpoeHue aHuiuHa. BzanmHoe
BIUSIHUE TPYII aTOMOB B MoJieKyne aHwinHa. OCOOEHHOCTH XHMHUYECKUX CBOMCTB aHWJIMHA.
KauecTtBennsie peaknnu Ha aHWIuH. CrOCOOBI TIOMYYeHHUS W NMPUMEHEHUE anupaTHIeCKHX aMHHOB.
[TonydyeHnue aHWIMHA U3 HUTPOOEH301a.

Amunokucinotel. Homenknarypa u uzomepus. OTAelbHBIE TPEICTABUTEIN O-aMHUHOKHUCIIOT:
[JIMLWH, alaHuH. PU3MYEecCKHe CBOMCTBA aMUHOKHCIOT. XUMUYECKHE CBOWCTBA AMHHOKHUCIOT Kak
aM(pOTEepPHBIX OPraHMYECKHX COCIUHEHUH, peakiusl TOJUKOHICHCAIIMN, O0pa30BaHHE MENTHIHON
cBA3U. bruonoruyeckoe 3HayeHue aMUHOKHUCIOT. CUHTE3 U TUAPOIU3 ENTUIOB.

benku kak mpupoaHbie monuMmepbl. [lepBuyHas, BTOPUYHAS M TPETHYHAS CTPYKTypa OEIKOB.
XuMUYecKue CBOMCTBA OENKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbIE PEaKIIMK Ha OEIIKU.

DKCHEepUMEHTAIBHBIE METO/IbI U3YUEHUS BEIIECTB M UX IMPEBpAlICHHIl: pacTBOpeHHE OEIKOB B
BOZie, JeHaTypalus OelKOB TIpU HArpeBaHWHU, I[BETHbIE pEaKUu Ha OCNKH, pelIeHue
SKCIEPUMEHTAIBHBIX 337ad IO TeMaM «A30TcoJepKalllue OpPraHUuYeCKHe COCAUHEHUS» |
«Pacnio3HaBaHne OPraHMYECKUX COCTUHEHUI.

BricokomosieKyJIIpHbIE COeIMHEHUS.

OCHOBHbBIE TIOHATHSL XHUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALNH, CPEIHSAS MOJICKYyJsapHas macca. OCHOBHBIE METOJIbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — TIOJIMMEPHU3aLUs U MOJUKOHECHCALUS.

[Tonmumepnsie Matepuansl. [lmacTmaccel (MONMMATUICH, TOJHUIPONIIICH, MOJMBUHUIXIIOPHU/I,
MOJIUCTUPOJ, TOJMUMETUIMETAKpUiIaT, TMOMUKApOOHATHI, MOJMATUICHTepedTanar). YTUIU3auus u
nepepadoTKa IIACTHKA.

DnactoMepbl:  HaTypajbHBIA  KaydyK, CHHTETHYECKHE  Kaydyyku  (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tonumepsl crenuanbHOrO HazHaueHUs (Te(IIOH, KeBiap, AJIEKTPOMPOBOJALINE MOIUMEPHI,
OuopasnaraemMbie IOJTUMEPBI).

DKCIEepUMEHTAIbHBIE METOJbl M3YUEHHsI BEIIECTB M UX MPEBPALIECHUN: O3HAKOMIIEHHE C
oOpaslaMi  TPUPOJHBIX U  HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4yKOB, pEIICHHE
AKCIEPUMEHTANIbHBIX 337a4 110 Teme «Pacro3HaBaHue m1acTMacc U BOJOKOH.

Pacuérnpie 3amaumn.

Haxoxnaenune MonekyiasipHOd (OpMyNbl OPraHMYECKOTO COEIWHEHUS MO MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXJICHHE MOJEKYJISIpHOH (HOPMYIBI OPraHHYECKOTO
coeuHEHUs Mo Macce (00bEMY) MPOAYKTOB CTOpaHHUs, MO KOIMYECTBY BellecTBa (Macce, 00bEMY)
MPOJAYKTOB pEaKIMH W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJIICHHE CTPYKTYpPHOU  (OpMyIibI
OpPraHMYECKOTO BEIIeCTBA HAa OCHOBE €ro XHWMHUYECKUX CBOWCTB WM CHOCOOOB TMONyYEHUSs,
ompe/ieJIeHUE J0IU BbIXO/a MPOAYKTa PEaKIIUU OT TEOPETHUECKH BO3ZMOMKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MexnpeaIMeTHBIX CBA3€M IpU HM3ydeHUM opraHudeckod xumuu B 10 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHIA,
MPUHATHIX B OTACIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: SBICHUE, HAYYHBIH (DaKkT, TUTIOTE3a, TEOpUS, 3aKOH,
aHaIM3, CUHTE3, KiIaccupuKanus, HaOI0IeHNne, N3MEepPEHNe, IKCIIEPUMEHT, MO/IeITb, MOJICIUPOBAHHE.

®duznka: marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa, YHEPTETUUECKUI YpOBEHb,
BEIIIECTBO, TENO, OOBEM, arperarTHoe COCTOSHHWE BENIeCTBa, (U3WYECKUE BEIHYHUHBI, €IUHHUIIBI
MU3MEPEHUS], CKOPOCTh, SHEPTHs, Macca.

buonorus: kmerka, opraHmsM, SKocucTtema, Ouocdepa, MeTadOJIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U reTepOoTPOHBINA THIT TUTAHHS, OpokeHUe, POTOCHHTE3, AbIXaHHe, OCTKU, YTIEeBOIbI,
KUPBI, HYKJICHHOBBIE KUCJIOTHI, JEPMEHTHI.



I'eorpadus: mone3Hpie UCKOMIAEMBIE, TOTIIIMBO.
TexHoNOrMA: NHINEBBIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IHMTAHUSA, MOIOLIME CPEACTBA,
MaTrepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XMMHH.

Atom. CocTaB aToMHBIX siaep. XUMUYECKUW 3ieMeHT. M3oromnbl. CTpoeHHE SJIEKTPOHHBIX
000JI0YeK aTOMOB, KBaHTOBBIC UMCIIA. DHEPTreTHYECCKHE YPOBHHU U MOIYPOBHH. ATOMHEIC OpOUTAIIH.
Krnaccudukaiuss XAMUIECKUX 3JIeMEHTOB (S-, pP-, d-, f-ajmementsi). Pacmpesnesnenue 31eKTpOHOB 110
aTOMHBIM OpOWTANSIM. DJIEKTPOHHBIE KOH(PUTYpallMd aTOMOB D3JEMEHTOB IEPBOTO—4ETBEPTOTO
MEePUOJIOB B OCHOBHOM U BO30YXJAEHHOM COCTOSHUM, DJIEKTPOHHbIE KOH(MUrypalli HOHOB.
DNEeKTPOOTPULIATETLHOCTD.

[Tepuonuueckuii 3akoH u Ilepuoguyeckas cucrema xumudeckux sneMenToB .M. Menneneena.
CBsi3b MEpUOANYECKOTO 3aKoHa U [leproanyeckoit CUCTEMBI XUMHUYECKHUX JJIEMEHTOB C COBPEMEHHOM
TEOpUEHl CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XHWMHUUYECKHX 3JIIEMEHTOB U
00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEUIECTB MO TPYIIaM U nepuogaM. 3HaueHue NepruoandecKoro
3akoHa /[.1. Menneneena.

XumHueckasi CBs3b. BHIIBI XUMHUYECKOM CBSI3U: KOBAJICHTHAsA, HMOHHAs, METAJUINYECKas.
MexaHu3mMbl 00pa30BaHUSl KOBAJCHTHOW CBS3M: OOMEHHBIM M JIOHOPHO-AaKUEHTOPHBIH. DHEprus u
JuinHa CBA3U. [10JIsIpHOCTB, HAIPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOU CBsI3U. KpaTHble CBS3H.
Bonoponnas cBa3p. MeXMOIIEKYIIIpHBIE B3aUMOECHCTBHUS.

BasieHTHOCTh U BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPbI MOJEKYI C
HX TEOMETPUYECKUM CTPOCHHEM (Ha MPUMEPE COCTMHEHUM 3JIEMEHTOB BTOPOTO MEPHO/IA).

[IpeacraBnenne 0  KOMIUIEKCHBIX — coeluMHeHMsX. CocTaB  KOMIUIEKCHOTO  HMOHA:
KOMILUIEKCOOOpa3oBaTe/ib, JIMTAHJbl. 3HAYE€HHWE  KOMIUIEKCHBIX  coeauHeHui. [lomstue o
KOOPJAMHALIMOHHOW XUMUHU.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOTO CTPOCHHS. THUIBI KPUCTAUIMUECKUX PEMIETOK
(CTpYKTYp) U CBOICTBA BEIIECTB.

[Tonsitue o nucnepcHbix cuctemMax. Mcruaabie pactBophl. [IpencraBieHne O KOJUIOUIHBIX
pactBopax. CriocoObl BBIpa)KEHHUSI KOHIIEHTPAIIMU PAacTBOPOB: MaccoBasi JIOJis BEIIECTBA B PacTBOPE,
MOJISIpHAsl ~ KOHIIEHTpanus. HachlllleHHble Y HEHACBHINICHHBIE  PacTBOPBI, PACTBOPUMOCTb.
Kpucrannoruaparst.

Knaccudukanmss U HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. TpHBHATIBHBIC Ha3BaHUSA
OTJIETIbHBIX MPEJCTaBUTENECH HEOPraHNUYECKUX BEIIECTB.

Knaccudpukanys XuMUYeCKHX peakluid B HEOPraHMYEeCKOW M OpPraHM4YecKod XHUMHUHU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHEHWS W TPEBpPALICHUS DSHEPrUU MPU XUMUYECKUX
peaknusax. TermoBsie 3PPEKTh XUMHUYECKUX peakiuil. TepMoXuMudecKkrue ypaBHEHUSI.

CKopocTh XUMHUYECKOW peakluu, €€ 3aBUCUMOCTh OT Pa3iIHuHBIX (pakTopoB. ['OMOreHHBIE U
reTeporeHHbie peakunu. Katanus u kataau3aTopsl.

OOpatumble U HeoOpaTHUMbIE peakiuu. XUMHYECKOoe paBHOBecHe. KOHCTaHTa XUMHUYECKOTO
paBHOBecusi. DaKkTOPHI, BIHUSIONINE HA TTOJIOKEHUE XHMUIECKOTO PABHOBECHS: TEMIIEPaTypa, JaBJIeHNE
Y KOHLIEHTpAllMU BEIECTB, yuacTBYOMHUX B peakuuu. [Ipunnun Jle Hlarense.

OnektponuTrdeckas aucconnanus. CUIIbHBIE U clia0ble dJeKTpOoIuThl. CTETeHb JAUCCOIMAIINH.
Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HeEHTpaibHas, IenodHas. Bomopomuwii mokasatens (PH)
pactBopa. ['maponus coneii. Peakiinu noHHoro oomMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu. (CrteneHb  OkucieHus.  OKUCIUTENb U
BOCCTAHOBUTENh. [IporiecChl OKWCIEHWUS W  BOCCTAHOBJIEHWsA. BaxHeWImne OKUCIHTENH |
BOCCTaHOBUTEIH. MeTOJI 3IEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.



DKCriepUMEHTAJIBHBIE METO/Ibl U3YUEHMSI BELLIECTB U UX MPEBPALLEHUI: pa3IoKEHUE MEPOKCUIA
BOZIOPOJa B MPUCYTCTBUU KaTalIU3aToOpa, MOJENIN KPUCTANIMYECKUX PEUIETOK, MPOBEACHUE peakuui
MOHHOTO OOMEHa, OIpeJesieHHe CPeAbl PAaCTBOPOB C MOMOIIBI0 MHIMKATOPOB, M3YYCHUE BIUSHUS
pa3nuYHbIX (DaKTOPOB HA CKOPOCTh XUMUYECKOU PEAKIINH U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

Heoprannueckasi xumusi.

[Tonoxenune Hemeramios B [lepuoauyeckoit cucteme xumudeckux 35eMeHToB [[.1. MenneneeBa
U OCOOEHHOCTH CTPOEHMs UX aTOMOB. Du3nueckue CBONCTBA HEMETAIIOB. AJUIOTPONUS HEMETAIUIOB
(Ha mpuUMepe KUCIopoa, cepbl, pocdopa u yrieposa).

Bomopon. Ilomydenue, ¢u3nyeckne W XUMHUECKHME CBOICTBA: pPEAaKUMU C METAUIAMU |
HeMeTaJlJlJaMH, BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ ipuabl. TOIIMBHbIE 3JIEMEHTHI.

lanorensl. Haxoxnenue B mpupoie, CnocoObl MOITy4YeHHUs, (U3NYECKHEe U XUMHUYECKHE
cBoiictBa. ['amoreHoBojoponbl. BakHeimne KHCIOPOACOAEpKAIIUE COCTUHEHUS TaJOreHOB.
JIaGopaTopHble U MPOMBILIUICHHBIE CIIOCOOBI MONYYEHHs TajoreHoB. [IpruMeHeHHe rajloreHoB M HX
COCTUHEHUH.

Kucnopon, o3oH. JlaGopaTopHble W TNPOMBIIUIEHHBIE CHOCOOBI TOJMYYEHHUS KHCIOPOJa.
Ouznyeckue U XMMHUYECKHE CBOICTBA U IPUMEHEHHE KUCIopoia U 030Ha. OKCUIIBI U IEPOKCU/IBL.

Cepa. Haxoxnenue B mpupojie, criocoObl MOTydeHHs, PU3NICCKIE W XUMHUYCCKHE CBOWCTBA.
CepoBonopon, cynbduasl. Oxcun cepsi(1V), oxcun cepsi(VI). CepHucrast u cepHast KHUCIOTHl U HX
coin. OCOOEHHOCTH CBOWCTB CEPHOM KUCIOTHI. [IpuMeHeHne ceprl U €€ COeTMHEHUH.

Azot. HaxoxkeHnue B mpupone, cocoObl moiydeHus, GU3NYECKue U XUMUYECKUE CBOMCTBA.
Ammuak, HUTpuabl. OKcubl a30Ta. A30TUCTAast U @30THAsI KUCIOTHI U X coyid. OCOOEHHOCTH CBOWCTB
a30THOM KucO0ThI. [IpMeHeHne a30Ta u ero coequHeHN. A30THBIE yI0OpeHusI.

dochop. Haxoxaenue B mpupoje, CriocoObl MoyrydeHus, pu3ndeckiue 1 XUMUIECKHE CBOMCTBA.
®ochunst u hochun. Oxcunasl pochopa, hochopnas kuciora u e€ conu. [Ipumenenue pocdopa u ero
coequnenuil. @ochopHbie yaoOpeHus.

VYrnepon, HaXoXJIeHUEe B MpHUpojae. AJUIOoTponHble Moaudukauu. Oundyeckre U XUMUYECKUE
CBOMCTBa MPOCTBIX BeIeCTB, 00pa3oBaHHbIX yriepoaoMm. Oxcup yriepona(ll), okcun yriuepoma(lV),
yroiibHasg KHUCJIOTa W € CoNu. AKTUBHPOBAHHBIA Yroib, ajacopOrusi. @DymiepeHsl, rpaden,
yriaepoaHble HaHOTPYOkH. I[IpuMeHeHHe NpOCThIX BEIIECTB, OOpPa30BaHHBIX YIJIEPOIOM, M €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenwe B mpupone, crnocoObl MOJy4eHUs, (PU3NYECKHE UM XUMHYECKHE
cBoiictBa. Oxcun kpemHusaA(lV), kpemHHeBas KuClOTa, CUIMKaThl. [IpUMeHeHHEe KpeMHHUs M €ro
coequHeHmnil. CTekI1o, ero MmojiydeHue, BUAbI CTEKIIA.

[Tonoxenune meramnoB B Ilepuoguueckoil cucreMe XMMHUYECKHX 3JeMEHTOB. OcoOeHHOCTH
CTPOEHMSI DJIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmue (u3nueckue CBOICTBA METAJUIOB.
ITpumeHeHne MeTaioB B ObITY U TexHHKe. CIIJIaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUN PsJl HaAmpspKeHH MertauioB. OOmuMe crnocoObl MONTYyYEHUS METaJlIOB:
TUIPOMETAJUIYPrus, MUPOMETAIUIYPIHUs, 3JIEKTpoMeTaIyprud. lloHATHE O KOppO3UM METALIOB.
CriocoObl 3alIUThl OT KOPPO3HUH.

OOmas xapakrepuctuka wmetamwioB |A-rpynnsl  Ilepuonudeckoil cucTeMbl XHMHYECKUX
aneMmeHToB. Hartpuil m kamuii: mosydyeHue, (uU3MYECKHE U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEINHEHUM.

Obmas xapaktepuctuka wmetauioB |IA-rpynmsl  Ilepuonnyeckoil cuUCTEMBl XHMHUYECKHX
3JIEeMEHTOB. MarHuii M KanbLUi: MosiyuyeHue, (U3N4YecKue M XHMHUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX coequHEeHUH. JKECTKOCTD BOBI U CITOCOOBI €€ yCTpaHEHH .

AnOMMHUH: TONydeHHe, (U3MYECKHEe M XMMUYECKHe CBOWCTBA, HPUMEHEHHE IPOCTOro
BelIeCTBA M €ro coeAUMHEHUH. AM(oTepHble CBOICTBA OKCHJIAa W THUJIPOKCHIA aAITIOMHHHS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS.

OO0mas xapakTepucTuka MeTauioB nobouHbix noarpymnn (b-rpynmn) Iepuognueckoit cucteMsl
XUMHUYECKHUX 3JIEMEHTOB.



dusnueckue M XUMHUYECKHE CBOWCTBA XpoMa M €ro coeluHeHuil. OKCHUIbI U THUIPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTrel W IUXpPOMATHl, MX OKHCIUTEIBHBIC CBONCTBA.
[Tonyyenue u npuMeHEHUE XpoMa.

®u3nyecKrue 1 XUMUYECKHE CBOMCTBA MapraHiia U €ro coeqMHeHud. Baxuenime coeauHEeHUs
mapranua(ll), wmapranna(lV), wmapranna(Vl) wu  wmapranna(VIl). Ilepmanranatr kamus, ero
OKHCJIUTEIbHBIE CBOMCTBA.

dusnueckre 1 XMMUYECKHUE CBOMCTBA KeJie3a U ero coenHeHn. OKCUIbI, TUIPOKCHUJIBI U COJTH
xene3a(ll) u xxeneza(lll). Ilomydenne u npuMeHEeHHE Keje3a U ero CIJIaBOB.

OuU3NYECKUE U XUMUYECKUE CBOMCTBA MeAU U €€ coeaquHeHui. [loyueHne u npuMeHeHue Meau
U €€ COeqUHEHU.

[unk: nmonmy4yenue, GU3NUYECKUE U XMUMHUYECKHE CBOMCTBAa. AM(OTEpHbIE CBOMCTBA OKCHIA U
TUAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [[puMeHeHne IuHKa U €ro COeAMHEHU .

DKCIEepUMEHTAIbHBIE METOJbl M3YUYECHMsI BEIIECTB WM HX MPEBpAIllCHUI: H3ydeHHEe 0O0pa3loB
HEMETAJJIOB, TOpeHue cepwl, ¢ocdopa, kemeza, MarHus B KHUCIOpPOJE, H3YYCHHE KOJUICKLIUU
«Metaimibl M CIUIaBbD), B3aUMOJCHCTBUE WICIOYHBIX M IIEJIOYHO3EMENbHBIX METAUIOB C BOJOM
(BO3MOXKHO HCIIOJIB30BaHUE BUACOMATEPUAIOB), B3aHMMOJCHCTBUE IIMHKA U Kelle3a C pacTBOpaMU
KHCJIOT W IIEJI0OYei, KaueCTBEHHbIC PEaKIMM Ha HEOPraHWYeCKHe aHMOHBI, KaTHOH BOJOPOJA U
KaTUOHbl METAJJIOB, B3aUMOJECUCTBUE TMIPOKCUAOB ATIOMHHHUS U IIMHKAa C PAacTBOPAMU KHCIOT M
1IeJI0OYEH, pelieHrne YKCIEPUMEHTANbHBIX 3a1a4d 1o TemaMm «l amorensl», «Cepa u €€ CoequHEHUs,
«A3or u Qochop u uX coenuHeHUs», «MeTalabl TIABHBIX HOATPyNm», «MeTamibl MOOOYHBIX
TIOATPYIII.

XuMHA 1 )KU3Hb.

Ponp xumum B oOecleYeHHH YCTOHYHMBOTO DPa3BUTHS uenoBedecTBa. [IOHATHE O HAYYHBIX
MeToAax MO3HaHUS W METOJOJIOTMM HAy4dyHOTo HucciefoBaHus. HayuHble NpUHLMNBI OpraHu3anuu
XUMHYECKOTO MPOU3BOJCTBA. [IpOMBINUICHHBIE CIOCOOBI TIONYyYSHHUS BaXXHEHINIMX BEHIECTB (HA
npuMepe MPOU3BOJCTBA AaMMHaKa, CEpHOM KHUCIOThL, MeTaHomna). [IpomblluieHHBIE CIOCOOBI
MOJTyYEHUSI METAJJIOB U CIJIABOB. XMMHYECKOE 3arpsiI3HEHUE OKPYKAIOLIEH Cpeibl U €ro MOCIeICTBUS.
Ponb xumun B o0ecrieueHuM SHEPreTHIecKor Oe30MacHOCTH.

Xumusi W 310poBbe ueroBeka. JlekapcTBeHHbIE cpeAcTBa. llpaBuna HCMOIB30BaHUS
JIEKApCTBEHHBIX IIpenaparoB. Poib XUMHUK B pa3BUTUN MEIULIMHBI.

XUMHST THUIIA: OCHOBHBIE KOMITOHEHTHI, MHUINEBbIE J00aBKU. Poilb XumMuum B oOecriedeHHH
MUIIEBON OE30MaCHOCTH.

Kocmernueckne wu mapdromepubie cpeactBa. beitoBas xumus. [IpaBunma Ge3omacHOro
WCIOJIb30BaHUS MIPETapaToB OBITOBOM XMMHUH B MIOBCEAHEBHOM KHU3HU.

XUMHS B CTPOUTETHCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEpPHAIIbI (LIEMEHT, OETOH).

XUMHUs B CENbCKOM X03siicTBe. OpraHndeckue 1 MUHEpalIbHbIE YA00peHUsI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPackd, CTEKJIO, KepaMHuKa. MaTepuayibl aJis
31eKTpoHUKU. HaHoTexHOMOTH Y.

Pacuérnpie 3amaumn.

Pacuérhl: Macchl BerecTBa Ui 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEIECTBA, MACCE WU
00BEMY OMHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MAacChl (00BEMA, KOJWYECTBA BEIECTBA)
MPOJYKTOB PEAKIIUU, €CIH OJTHO M3 BEIIECTB UMEET MPUMECH, Macchl (00bEMa, KOTMUECTBA BEIIECTBA)
MIPOYKTa PEAKLIMH, €CIU OJHO M3 BEUIECTB JIAHO B BHJIE PACTBOPA C ONPEAECIEHHOW MAacCOBOM JIOJEN
pPacTBOPEHHOTO BEILECTBA, MAaCCOBOM JOJIM U MOJSPHOM KOHIEHTpAIlMU BEIleCTBa B pacTBOpE, AOJHU
BBIXO0/1a TIPOJIYKTA PEAKIIMH OT TEOPETUIECKHA BO3SMOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuszanus MeXnpeaMETHBIX CBS3€il MpU U3ydeHUH oOuiel u HeopraHuueckod xumuu B 11
KJIACCe OCYIIECTBISETCS Yepe3 HCIOIb30BAaHHE KaK OOIIWX €CTECTBEHHO-HAYYHBIX MOHSTHUM, TaK W
MOHSATUN, TPUHATHIX B OT/ACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKIIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: SBICHUE, HAYYHBIH (DaKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHaM3, CUHTE3, Kiaccu(uKaiuys, MepuogNIHOCTb, HAOI0IeHNEe, U3MEPEHHUE, IKCIIEPUMEHT, MOJICIb,
MOJICJIMPOBAHUE.

dusnka: MaTepusi, MUKPOMHP, MAKPOMHP, aTOM, JJIEKTPOH, IMPOTOH, HEUTPOH, WOH, U30TOIIBI,
pPaMOAaKTUBHOCTh, MOJICKYJa, DHEPreTHYECKUN YypPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHME BEIIECTBAa, MJICATbHBIN Ta3, (PU3WYECKHe BEIMYWHBI, C€IUHHIBI HU3MEPEHHUs, CKOPOCTh,
SHEpPrusi, Macca.

buonorus: kinerka, opraausM, SKocuctema, ouochepa, MeTadoJIM3M, MaKpO- U MUKPOIJIEMEHTHI,
OCNKH, KUPBI, YIIIEBOABI, HYKICEHMHOBBIC KHCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYrOBOPOT BEIIECTB U
MTOTOK PHEPTUHU B SKOCUCTEMAX.

I'eorpadus: MuHEpasbl, TOPHBIC TTOPO/IBI, MTOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHomorHsa: XHMHYECKash MPOMBIINIJICHHOCTh, METAJUTYPTUs, CTPOUTEIbHBIC MaTepUalIbl,
CEIIbCKOXO3SUCTBEHHOE  MPOW3BOJCTBO,  TNHINEBas  MPOMBIIUICHHOCTh,  (papMaleBTHYCCKas
MIPOMBIIIIICHHOCTh, MPOU3BOACTBO KOCMETHUYECKHX ITPENapaToB, MPOWU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, JIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.

IUDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XUMHWU HA
YIJIVBJIEHHOM YPOBHE CPEJJHEI'O OBLIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBercTBMM C CHUCTEMHO-IESTEIbHOCTHBIM HOJAXOJAOM B CTPYKType JIMYHOCTHBIX
pe3yJabTaTOB OCBOCHHUS IpeaMmera «XHMHsS» Ha YPOBHE CpeIHEro o0Imero o0pa3oBaHUS BBIICIICHBI
CJIEAYIOIINE COCTABISAIONIME: OCO3HAHHWE OOYYAIOUIMMHUCSH POCCUICKON Ipa)<1aHCKOW MIEHTHYHOCTH;
TFOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEAEICHUI0; HAaJU4Yhe MOTUBALUU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTb O0YYaroIMXCsl PYKOBOJCTBOBATHCS MPUHATHIMU B OOILECTBE
[paBWIaMd M HOPMaMHM IIOBEJEHUS; HaJUYME [PABOCO3HAHUSA, SKOJIOTMYECKOM KYJIbTYpBI;
CIOCOOHOCTh CTaBUTh LIE€IH U CTPOUTH KU3HEHHbIC IIJIaHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOEHUS MpeAMeTa «XUMHUD» OTpaxaroT c(hOpMUPOBAHHOCTh OIBITA
MO3HABATENbHOM W TNPaKTHUUECKOW JEATENbHOCTH OO0ydYaroUIMXcs B IpoLEecce pean3aluu
00pa3oBaTeNbHON e TETHHOCTH.

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHUS MpeIMeTa «XUMUS» OTPa)xatoT chOPMUPOBAHHOCTh OMbBITA
MO3HABATEIbHON M  MPAKTUYECKOW JESATENIbHOCTH OOY4YaloIlUMXCcsi B MpOIEecce peaau3aluu
00pa3oBaTeNbHON JAEATENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIUTAHMSA

OCO3HaHM OOYYalOIIMMHCS CBOUX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKE€HHs K
3aKOHY U MPaBOIOPSIIKY;

MPEICTAaBICHUS] O COLMAJBHBIX HOPMax M MpaBUilaX MEXJIMYHOCTHBIX OTHOLIEHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOpPYECKOH [EATENBbHOCTH IPH CO3/aHUM YYEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U MO3HABATENIbHbIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MIPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI JPYTUX MpH
aHaJIM3€e pa3IMYHbIX BUJOB yU€OHOU NesATEIIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUYECKOMY U HAyYHOMY HaclleJIUI0 OT€YECTBEHHON XUMHH;

YBaKEHHsI K MPOLECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTHUECKOTO MPUIIOKEHUS XMMUHU,
OCO3HaHUS TOTO, YTO JAHHBIE HAYKH €CTh pe3ylbTaT JUIMTEIbHBIX HAOIIOJEHUH, KPOMOTIMBBIX
9KCIIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPY/A YUYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHUU U MOCIEIYIOIIEM aHalu3e HHPOpMAIHU O
MIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO OBEICHHUS;

CIOCOOHOCTH OLICHMBATh CHUTYallUW, CBSI3aHHBIE C XMMHUYECKMMHU SIBJICHUSMH, U IPUHUMATh
OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLEHMBAaTh CBOE IIOBEJEHHME U IIOCTYIIKM CBOMX TOBAapHILEH C MO3UIMHA
HPABCTBEHHBIX U MPABOBBIX HOPM H C YIETOM OCO3HAHUS MOCIIEACTBUH ITOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMaHMUsI IEHHOCTEW 3J0poBOro M 0Oe3o0macHoro obpasa IKH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (DPM3NYECKOMY U ICUXUUYECKOMY 3/10POBbIO;

COOJIOICHHSI TIPABHJI 0€30IaCHOTO OOpAIEHHS C BEIIECTBAMHU B OBITY, ITOBCETHEBHOM KU3HU, B
TPYAOBOH JEATENbHOCTH;

MOHUMAaHMsI LIEHHOCTH MPAaBUJ UHIMBHUIYaIbHOTO M KOJJICKTUBHOTO 0€30MacHOTO MOBEICHHS B
CUTYaLUAX, YTPOKAIOLIUX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHMA TIOCIEJACTBUA M HENPUATHS BPEIHBIX NPUBBIUEK (YIOTPEONCHHS aAJIKOTOJIA,
HapKOTHKOB, KypeHHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEJOBATEIbCKOM  JEATeNbHOCTH,
OOIIIECTBEHHO TTOJIE3HOM, TBOPUECKOH U APYTHX BUAAX JEATCIHHOCTH,

YCTAaHOBKM Ha AaKTMBHOE Yy4yacTM€ B pEIIEHUM IMPAKTUYECKHUX 337a4  COLUAIBbHOM
HaIpPaBJICHHOCTH (B PaMKax CBOETO KJIacca, MIKOJIbI);

UHTEpeca K MPaKTHUECKOMY M3YyYEHMIO NMpodeccuil pa3iuyHOro pojaa, B TOM YMCJIE HAa OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAHUW TI0 XHUMUH;

YBAKEHUSI K TPYAY, JIOASIM TPpy/a U pe3yJbTaTaM Tpy10BOH 1A TeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAWBHUIYAIBHOW TPAaeKTOPUH OOpa3oBaHuWs, Oymymiei
npodeccud U pealu3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 00IIecTBa;

6) 3K0JI0rM4YeCcKOro BOCIUTAHMSI:

HKOJIOTHYECKHU EJIECO00Pa3HOr0 OTHOMICHHS K MPUPO/IE KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MOHWMAaHMsI TJ00AFHOTO XapakTepa HKOJIOTHYECKUX TPOoOIeM, BIHMSHHUS SKOHOMHUYECKUX
MIPOILIECCOB HAa COCTOSIHUE MPUPOIHON U COLMATIBHOM CpeJibl;

OCO3HaHHUS HEOOXOJMMOCTH HWCIOJIB30BAHUS JIOCTH)KEHUH XHMHHU IS PEHICHHS BOIPOCOB
palMoHaIBFHOTO IPUPOAONOIb30BAHUS;

AKTHUBHOTO HENPUATHS ACUCTBUM, IPUHOCAIINUX BPEJ OKPYKAOLIEH NPUPOJAHON CpeAe, YMEHUs
MIPOrHO3UPOBAaTh HEOJArONPUATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPUHUMAEMbIX NEHCTBUN U
MPeOTBpaIIaTh UX;

HJINYMS ~ Pa3BUTOTO  HKOJOTMYECKOTO MBIIUIEHUS, OSKOJOTUYECKOH KYJIbTYpbl, OIbITA
JESITeTbHOCTH SKOJIOTUYECKOM HANPaBIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS UMM B TIO3HABATEILHOMH,
KOMMYHUKAaTUBHOH M COLIMAIBHOM TNpaKTHKE, CIIOCOOHOCTHM M YMEHHsI aKTHBHO IPOTHBOCTOSATH
UJIE0JI0THUH XeMopoouu;

7) HeHHOCTH HAYYHOT'0 MIO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOM
MPAKTUKH;

MOHUMaHMs CIeNM(UKA XHMHM KaK HayKd, OCO3HaHWs e€¢ poimu B (hopMupoBaHUH
palMoOHATBFHOTO HAyYHOTI'O MBIIUICHHUS, CO3/IaHUH LIEIOCTHOTO MPEJCTAaBICHHU 00 OKpY>KaloIleM MUpe
KaKk O €IWHCTBE TNPHUPOABI M YeJOBEKa, B TO3HAHWUHM NPUPOIHBIX 3aKOHOMEPHOCTEH W pEIICHUH
po6IeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B O0CO0OW 3HAYMMOCTH XHMHH JMJIsSi COBPEMEHHOW UIWBWIM3AMU: B e
TYMaHMCTUYECKOM HalpaBIeHHOCTH W BA)XHOM pOJIM B CO3AaHMU HOBOW 0a3bl MaTepHaIbHON
KyJIbTYypBl, B PEIICHUH TJOOAIBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW,
SHEPreTUYeCcKOi, MUIEBOM M 3KOJIOrMYecKord 0e30MacHOCTH, B Pa3BUTHH MEAULMHBI, 00eCIeUeHUN
YCIIOBHIA YCIIENTHOTO TPYAA U KOJOTHYECKH KOM(MOPTHOH KMU3HU KaXKIOTO WieHa 00IIecTBa;



€CTECTBEHHO-HAYYHOM  I'pDAaMOTHOCTH:  IIOHMMaHUS  CYHUIHOCTM  METOJOB  IIO3HAHMA,
UCIOJb3yEeMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BaTh IOJTy4aeMble 3HAaHUS IS
aHaIM3a U OOBSICHEHUS SIBICHUIN OKPYXKAIOIIETO MUPA U MPOUCXOASIINX B HEM M3MEHEHH, YMEHUS
7enaTb 0OOCHOBAaHHBIE 3aKJIIOUYEHHUS HA OCHOBE HAayYHBIX ()AaKTOB M MMEIOIIUXCSA JaHHBIX C ILIEJIbIO
II0JIy4€HUs JJOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIOJb30BaTh XUMMUYECKUE 3HAHMS AJS PELIeHus NpodiieM B
peaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpPEeca K MO3HAHUIO, UCCIIEN0BATENbCKON NEATEIIBHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO U CaMO0OOPa30BaHUIO, K AaKTUBHOMY
MIOJIyYEHHIO HOBBIX 3HAaHUI 110 XUMHUH B COOTBETCTBHUHM C )KU3HEHHBIMU OTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX chepax npodhecCHoHAIbHON AeITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTanpeMeTHbIE Pe3yJabTaThl OCBOCHHS MPOTPaMMbI 110 XMMHH Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble IS (OPMHPOBAHUS MHUPOBO33PCHUS OOYYAIOUIMXCS  MEKIUCIHUILTHHAPHBIC
(MeXnpeMeTHbIC) OOIIEHAYYHbIC MOHSITHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOH KapTHUHBI MHUpa U
cenn(UKy METOAOB IO3HAHMS, HCIOJb3YEeMbIX B €CTCCTBEHHBIX HayKax (Marepus, BEIIeCTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMa, HAYYHbIH (aKT, MPHUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHs, UCCIICAOBaHKE, HAOII0ICHUE, U3MEPEHHUE, SKCIICPUMEHT U IPYTHeE);

YHUBEpCaJbHbIC yucOHbIC JCUCTBHUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISATUBHBIC),
obecnieunBaromue (HopMUpoBaHHE (GYHKIIMOHAIBHON TPAMOTHOCTH M COIMAIBLHOW KOMITCTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTH oOyJaronuxcs HCIIOJIB30BATh OCBOEHHBIE MEXTUCITUTUTHHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHKS U YHUBEPCAIbHBIC y4eOHBIC ICHCTBHSI B TIO3HABATEIILHOM U COIIMAIBLHON
MIPaKTHKE.

MertanpeaMeTHbIe  pe3yJbTaThl ~ OTPAXKAIOT  OBJIAJICHHE  YHHBEPCAIBHBIMH  YUYCOHBIMH
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYIATUBHBIMU JICHCTBUSIMH.

Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YYeOHbIe 1eiCTBUS

1) 6a3oBble JIOrHYecKHeE AeiiCTBUS:

CaMOCTOSITENILHO ~ (OPMYIUPOBAaTH U  aKTyalu3upoBaTh mpobjeMy, paccMaTpuBaTth €&
BCECTOPOHHE;

ONPENENATh 1NN IeATeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHHS, COOTHOCHUTD
PE3YIBTATHI ACATCIIBHOCTH C MOCTABJICHHBIMU LCTIAMU,

WCIIONb30BaTh IPU OCBOCHMM 3HAHUW TPUEMBI JIOTUYECKOTO MBILIUICHUS: BBLACIATH
XapPaKTCPHBIC ITPU3HAKHN HOHATHHU U YCTaHAaBJIMBATb UX B3aMMOCBA3b, UCITIOJIB30BATh COOTBECTCTBYIOIIUC
TOHATHS 7151 OOBSICHEHUS OT/IETbHBIX (PAKTOB U SABICHUM;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUH IAJId KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

yCTaHaBJIMBATh IPUUNHHO-CIIEACTBEHHBIE CBSA3M MEXI1Y U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYCCKUEC PACCYXKICHHA (I/IH,ZIYKTI/IBHI)Ie, ACAYKTUBHBIC, I10 aHaHOFI/II/I), BBISBJISATH
3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BHIBOABI U
3aKITFOUCHUS,

MIPUMEHSITH B MPOIIecce MTO3HAHUS HCIOIb3yeMbIE B XMMUU CUMBOJIMUYECKUE (3HAKOBBIEC) MOJICIH,
HpeO6p330BBIBaTI) MOJCIIBHBIC MPEACTABICHUA — XUMHUYECKUH 3HAK (CI/IMBOJ'I) JJIEMEHTA, XUMHNYECKasa
dbopMyna, ypaBHEHHE XUMHUYECKOW pEaKIUu — TMpPH PEHICHUH Y4eOHBIX TO3HABATEIbHBIX U
IMPAKTUYCCKUX 3adad, IMPHUMCHATbL HA3BAHHBLIC MOJCJIBHBIC TMPEACTABICHUA JJIsI BBISABJICHUA
XapaKTEePHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUUYECKUX PEaKIIUil.

2) 6a3oBbIe HCCJIeN0BATENbCKHE e CTBUS:



BJIaJIeTh OCHOBAaMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHA;

¢bopMynMpoBaTh LE€IM M 33Ja4d  MCCIEJOBAaHUS, HCIOJb30BAaTh IIOCTABICHHBIE W
CaMOCTOSITENTbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B Kau€CTBE WHCTPYMEHTA MO3HAHHMS U OCHOBBI JIJIS
(bopMHpPOBaHUS THIIOTE3bI 110 POBEPKE MPABUIIBHOCTU BbICKA3bIBAEMbIX CYXKJIECHU;

BJIAJIETh HABBIKAMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS W MPOBEACHUS  YUYEHHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMI0JaTh 3a XOAOM IIpolecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro  pe3ynpTar, (GopMynupoBaTh OOOOIIEHHMS W  BBIBOJBI  OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCJIEIOBAHUSA, COCTaBISATh OOOCHOBAHHBIM OTYET O MPOJECIAHHON
pabore;

IPUOOpETaTh OINBIT YYEHUYECKOM MCCIe0BATENIbCKON U MPOEKTHOM IeATeNbHOCTH, NPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IMOMCKY METOJIOB pEIIECHHs MPAKTUYECKUX 3ajad,
IIPUMEHEHMIO PA3JINYHbIX METOI0B IIO3HAHMUSL.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IUYHBIX HCTOYHMKAX MHPOpPMALUU (HAY4YHO-NOMYJIpHAs JIMTepaTypa
XUMHAYECKOTO  COJAEp)KaHUs, CIpaBOYHbIE TocoOusi, pecypchl VHTepHeTa), aHAIN3UPOBATH
MHGOPMALIMIO PA3IUYHBIX BUIOB U (OPM Ipe/CTaBICHHs, KPUTUUECKH OLIEHUBATh €€ JI0CTOBEPHOCTh
Y HETIPOTUBOPEUUBOCTH;

¢bopMyIMpOBaTh 3ampoChl M MPUMEHATh pa3IMYHble METOJbl IpU IOUCKE U 0TOOpe
nHbopMaKy, HEOOXOJMMOM IS BBITIOHEHHUS YI€OHBIX 33124 ONPEIeIEHHOTO THIIA;

IpUOOpeTaTh OIBIT HCIOJB30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTMHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHUMAJIbHYI (opMy mpeacraBieHuss HHGPOpMALMU (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIULbL, PUCYHKHU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIN S3bIK B KaUECTBE CPE/ACTBA MPHU paboTe ¢ XMMUYECKOH MH(OpMaIuei:
NPUMEHSATh MEXINpeaAMeTHbIe ((u3nyeckrne W MaTeMaTHYecKHe) 3HAKW M CHMBOJIBL, (OPMYJIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJINMYCCKUC CPCACTBA HATTIAAHOCTH.

KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe qelicTBUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TeMbI B X0 JHaJiora U/ JUCKYCCHH,
BBICKa3bIBaTh HJIeH, (DOPMYITHUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHHO BBITOITHEHHS IPEIOKEHHON
3a/1a4u;

BI)ICTyrIaTI) C HpGSCHTaHI/Ieﬁ peByanaTOB HO3HaBaT€J'II>HOI\/JI JACATCIIbHOCTH, HOJ'IyLIeHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IPHU BBINOJIHEHUM XHMHUYECKOTO 3KCIEPUMEHTA,
MPAKTUYECKOW pabOThl 1O MCCIEJOBAHUIO CBOWCTB HM3Yy4aeMbIX BEIIECTB, peaM3alluu y4eOHOTO
mpoekTa, M (QOpMyIHpOBaTh BBIBOABI MO pe3yabTaTaM TMPOBEAECHHBIX HCCIECIOBAHUM MyTEM
COTJIAaCOBAHUS MO3UIIMK B XOJ€ OOCYKIEHUS U 0OMEHa MHEHUSIMU.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiCTBHSA:

CaMOCTOSITENIbHO TUIAHUPOBAaTh W  OCYIIECTBISATH CBOIO IO3HABATENIbHYIO JESTEIbHOCTD,
ompenensas e€ IeTd W 3aJauyd, KOHTPOJMPOBAaTh MU 1O Mepe HEOOXOTUMOCTH KOPPEKTHPOBATH
npeajgaraéMblii  aaropuT™M JEHCTBUN NpU BBINOJHEHUM YYeOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PQPEKTUBHBIA CIIOCOO HX pElIeHHs ¢ YYETOM IOJydyeHHs HOBBIX 3HAHUIM O
BELIECTBaX U XMMHUYECKUX PEaKLIUAX;



OCYILIECTBIISATH CAMOKOHTPOJIb JI€ATEIHbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

MHNPEIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHUS IPOrPaMMBbI 10 XUMUH Ha YriIyOJIEHHOM YPOBHE HAa YPOBHE
cpeanero oOmiero oOpa3oBaHUsl BKIIOYAIOT crenuduyeckue i ydyeOHOro mnpenmera «XUMHSD)
Hay4YHbI€ 3HAHUS, YMEHHS U CIIOCOOBI JCUCTBUN MO OCBOCHHIO, MHTEPIIPETALIMU U MPEOOPa30BaHUIO
3HAHUW, BUABI EATEIBHOCTH 110 MOJIYYEHHIO HOBOIO 3HAHMS U IPUMEHEHUIO 3HAHUH B Pa3iIMYHBIX
y4eOHBIX CUTYyallUiX, a TaKXKe B pEAIbHbIX >KU3HEHHBIX CUTYyallUsX, CBSA3aHHbIX C Xumuen. B
IIpOrpaMMe 10 XMMUM NPEAMETHBIE PE3YNIbTAThI IPEACTABIEHBI 110 F'0JIaM U3Y4EHUS.

10 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

C(OPMHUPOBAHHOCTh IPEJCTABICHUI: O MECTe M 3HAYEHUU OPraHUYECKOH XMMHUU B CHCTEME
€CTeCTBEHHBIX HAayK M €€ poiu B OOECIEYCHHWH YCTOMYMBOTO PA3BUTHUS YEJIOBEUYECTBA B PEIICHUHU
poOJeM 3KOJOIMYECKOW, IHEpreTM4ecKoil M NHIEeBOW Oe30MacHOCTH, B PA3BUTUU MEIMLIMHBL,
CO3/IaHUM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHMKOB JHEPruM, B OOECIEUEHUH pPalMOHAIBHOIO
IIPUPOJIOIIOIB30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KyJIbTYpbl UE€JIOBEKa, a TaKKe
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U IPUPOIHON CpPEIE;

BJIa/ICHUE CUCTEMON XMMMUYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue MOHATUS —
XUMHYECKUI 3JIEMEHT, aToM, AP0 M AJIEKTPOHHAs 00ojoYka aroma, S-, P-, d-aToMHbIe opOuUTaNy,
OCHOBHOE M BO30YXIEHHOE COCTOSHUS aroMa, THOPHIN3AlNsS aTOMHBIX OpOUTalIel, HOH, MOJICKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENEHb OKUCIIEHHs, XUMHUYECKasl CBSA3b, MOJIb, MOJSpHas
Macca, MOJIIPHBIA OOBEM, YIIIEPOAHBIM CKeNeT, (DYHKIMOHAJIbHAS TPYIIA, PaguKal, CTPYKTypHBIC
¢dopmyibl (pa3BEPHYThIE, COKpAIIEHHBIC, CKEJIETHbIE), U30MEpUsl CTPYKTYpHAasi M MPOCTPAHCTBEHHAs
(reomeTpuueckasi, ONTHUYECKasl), H30MEPbl, TI'OMOJIOIMYECKUH psJl, TOMOJIOTH, YIJIEBOJAOPOJbI,
KHUCJIOPOA- U a30TCOAEpIKaIlMe OPraHUYeCKUe COeIMHEHMsI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEAMHEHMSI; TEOpUH, 3aKOoHbl (nepuoaunueckuil 3akoH . M. Menneneesa,
TEOpHsl CTPOCHHUs opraHuyeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHUS MacChl BELIECTB,
3aKOH COXpaHEHHS U TMpEeBpallleHus SHEPrMM MpH XUMHUYECKHX pEeaKlUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3BIK XUMHMM, MHPOBO33PDEHUECKHE 3HAHUA, JIEKAIIME B OCHOBE IIOHMMAaHUSA
MPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SIBIEHUH; MPEACTABIECHUS O MEXaHHW3MaX XUMHUYECKHX
peakiuii, TepMOJUHAMUYECKMX M KHHETHMYECKMX 3aKOHOMEPHOCTSX HX IMPOTEKaHHs, O B3aUMHOM
BJIUSTHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIax (MHIYKTUBHBIM U ME€30MEPHBIN 3P PEKThl, OpPUEHTAHTHI
| u Il pona); daxToisornueckue CBEAEHUS O CBOMCTBAaX, COCTaBe, IMOJYyYEHMH M 0€30MacHOM
WCIOJIb30BAaHUN BAXKHEHIINX OPraHWYeCKUX BEIIECTB B OBITY W IPAKTUYECKOW JAESITeIbHOCTH
YeJI0BeKa, OOIIMX HAay4yHBIX NPHHLIMIAX XMMUYECKOTO IMPOU3BOACTBA (Ha MpHUMEpe NpPOM3BOJCTBA
MeTaHoJ1a, epepaboTKu HEPTH);

Cc(OPMHPOBAHHOCTh YMEHUI: BBIABIATH XapakTepHbIE NMPU3HAKU MOHSATHH, YCTaHABIMBATh HUX
B3alMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE TOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U CBOWCTB
OpPraHUYECKUX COEANHEHNUN;

c(OpPMUPOBAHHOCTh YMEHUH:

UCIOJIb30BAaTh XUMHYECKYIO CHUMBOJHUKY Ul COCTAaBJICHHS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYJ OPraHNYeCKUX BEIIECTB;

COCTABIISAITh YPABHEHUS XHMHYECKUX PEAKIMHA M PacKpbIBaTh UX CYIIHOCTb: OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIUN TMOCPEICTBOM COCTABIIEHUSI JJIEKTPOHHOTO OanaHca ATHX peakiuii,
peakiuii HFOHHOro oOMeHa IyTEM COCTABIIEHHS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTABIIMBATH MOJEIN MOJIEKYJI OPIraHUYECKUX BEIIECTB JJISl MIUTIOCTPAIIMN UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOEHHS;

c(OPMUPOBAHHOCTh YMEHHUMN: YCTAHABIMBATH TNPUHAMIEKHOCTh H3YUEHHBIX OPTraHUYECKUX
BEIIECTB 10 UX COCTAaBy M CTPOCHHIO K OINpPENeNEHHOMY KIAcCy/TpyIe COeIUHEHUH, aBaTb UM
Ha3BaHUs 1Mo cucreMatnueckoir HoMmeHKiarype (IUPAC) u mpuBOIuTh TpUBHANBHBIE Ha3BaHUS IS



OTICNBHBIX TPEACTaBUTENCH OpPraHUYECKHX BEIIECTB (ITWIJICH, AaleTWIEH, TOJYOoJ, TJHIEPHH,
TUJICHIVIUKONb, (EHON, (QOopManbIeruj, aueTaabIeruj, aleToH, MypaBbHHAas KHUCIOTA, YKCYCHas
KHCJIOTa, CTEaPUHOBAsI, OJICMHOBAs!, TAIbMUTHHOBASI KUCJIOTHI, TNIMIUH, aJlaHMH, MallbT03a, PPyKTO3a,
aHWJINH, JUBUHWI, U30IIPEH, XJIOPOIIPEH, CTUPOJ U IpYTHE);

c(OPMHPOBAHHOCTH YMEHUS OIPENENATh BUJ XUMHUUECKON CBSA3U B OPraHMYECKUX COCTMHEHUSX
(KOBaJIEeHTHAs U HOHHAs CBsI3b, G- U T-CBA3b, BOJOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTH YMEHHSI IPUMEHSATH MOJIOKEHHUS TEOPUU CTPOCHHSI OPraHUYECKUX BELIECTB
A. M. ByrnepoBa a5t 00bsICHEHHs 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NYECKUE M XMMUYECKHE
CBOMCTBA THUIMYHBIX MPEICTABUTEIECH pA3IUYHBIX KJIACCOB OPraHMYECKUX BEILIECTB: AJIKAHOB,
LUKJIOAJIKAHOB, QJIKEHOB, AaJIKaJUEHOB, AQJKMHOB, apOMAaTUYECKUX YIJIEBOAOPOJOB, CIHMPTOB,
aJIbJIETU/I0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTBIX M CIOKHBIX 3(UPOB, KUPOB, HUTPOCOEIUHEHUIN
U aMUHOB, aMHHOKHCIIOT, OEJIKOB, YIJ€BOJOB (MOHO-, JW- W MOJUCAXapUAOB), HIUIIOCTPHPOBATH
TEHETUYECKYIO CBSI3b MEXJYy HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIUX XHUMMUYECKHX pPEaKIUH C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (HhOpMYI;

c(OPMHPOBAHHOCTh YMEHUS MOATBEP)KIAaTh HA KOHKPETHBIX MPUMEpax XapakTep 3aBUCUMOCTH
pPEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUN OT KPaTHOCTH M TUIIA KOBAJEHTHOM CBA3M (G-
U T-CBSI3U), B3AUMHOTO BJIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh yYMEHUSI XapaKTEPH30BATh HCTOYHUKHU YTIIEBOJIOPOTHOTO CHIPhS (HE(TH,
IPUPOJHBIN Ta3, yroijp), CIOCOOBI €ro nepepadoTKU U MPaKTHUYECKOe IMPUMEHEHHE IPOJyKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTD BJIA/ICHUSI CUCTEMON 3HAHUN O €CTECTBEHHO-HAYUHBIX METOAAX MO3HAHUS —
HAOJIOACHNHN, M3MEPEHHH, MOJICIUPOBAHUM, SKCIIEPUMEHTE (PEaJbHOM M MBICICHHOM) WM yMEHUS
IPUMEHSATH 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHUSI IPUMEHSITh OCHOBHBIE OTEpPAIlMH MBICIUTEIHHON AEITEeIBHOCTH —
aHaJM3 M CHUHTE3, CpaBHEHUE, 0000IIeHNe, CUCTEMATU3alUIO, BBIABICHUE MPUYUHHO-CIEICTBEHHBIX
CBA3EH — JUI U3Y4YECHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKLINN;

C(OPMHPOBAHHOCTh YMEHUH: BBISABIATH B3aUMOCBA3b XUMHUYECKUX 3HAHUN C HOHATUSAMH U
MIPE/ICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Al Oojiee OCO3HAHHOTO MOHUMAaHHUSA
CYIIHOCTH MAaTepUalbHOTO €AMHCTBA MHpA, HCIOJIb30BATh CUCTEMHBbIE 3HAHUS IO OPraHUYECKOMH
XUMUH JUIs1 OOBSICHEHUS U IPOTHO3UPOBAHMUS SIBJIIEHUHM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHMU: NMPOBOAUTH PACUETHI M0 XMUMUYECKUM (OpMyJiaM U YpaBHEHHIM
XUMHUYECKHUX PEaKIMi ¢ MCIOJb30BaHWEM (U3MYECKUX BEJIWYMH (Macca, 00bEM ra3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJMUYECTBEHHOM CTOPOHBI: pacdéThl MO HAXOXKAECHUIO
XUMHUYECKOH (QOopMysbl BeIIeCTBA IO HW3BECTHBIM MAaCCOBBIM JIOJSIM XHMHUYECKUX JJIEMEHTOB,
MPOAYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUW: MPOTHO3UPOBATH, AHAIM3UPOBATH U OLEHUBAaTh C MO3ULUN
HKOJIOTHYECKOM 0€e30MacHOCTH MOCIeICTBUS OBITOBOM U MPOM3BOJICTBEHHOM JEATEIbHOCTH YEIOBEKa,
CBSI3aHHOM C mepepabOTKON BEIECTB, MCIOIb30BaTh MOJIYYCHHbIE 3HAHUS Ul MPUHATHS TPaMOTHBIX
peleHuii mpobeM B CUTyalMsIX, CBI3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHMH: CaMOCTOSITEIbHO IUIAHUPOBaThb U MPOBOAUTH XMMHUYECKUN
HKCHEPUMEHT (MOJYyYeHHE U U3yYeHHE CBOICTB OPraHMYECKUX BEIECTB, KaUCCTBEHHBIE PEAKIMU
YTJIEBOJIOPOAOB DPA3JIMYHBIX KIJIACCOB W KHUCIOPOACOAEPKAIIUX OPraHMYEeCKUX BEIIECTB, pELICHHE
HKCHEPUMEHTAIbHBIX 33/1a4 MO PACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOJAEHUEM MPABHI
Oe3omacHOro oOpalleHus C BEIIeCTBAMU M JIabopaTOpHBIM 00OpynoBaHUEM, (GOPMYIHUPOBATH IIEJb
UCCIIEIOBAHMS, MPEJICTABIATh B PA3NUYHON (PopMe pe3ynbTaThl HKCHEPUMEHTa, aHAJIU3UPOBaATh U
OLIEHHUBATbh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUI:

coOnrofaTh MpaBWiIa SKOJOTMYECKH 1eJecoo0pa3HOro MOBEAEHUS B OBITY U TPYAOBOM
JESATEIBHOCTH B LIETSIX COXPAHEHMSI CBOETO 3/I0POBBS, OKPYKAIOIEH IPUPOTHOM Cpeabl U TOCTHKEHUS
€€ yCTOMYMBOTO Pa3BUTHSI;



OCO3HAaBaTb OIIACHOCTb TOKCHUYECKOIO JECWCTBUS Ha JKUBBIC OPraHU3MBI OIPENEIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMas cMbIc nToka3arens [1J1K;

aHAJIM3UPOBATh LEIECO00PA3HOCTh IPUMEHEHHS] OPIrAaHUYECKUX BEUIECTB B IPOMBIIIJIEHHOCTH U
B OBITY C TOUKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

cOPMUPOBAHHOCTh ~YMEHHUH: OCYIIECTBIISTH IIEJICHANPABICHHBIA TIOMCK XUMHUYECKOU
uHGOpMalMY B Pa3IMYHbIX UCTOYHHMKAX (Hay4yHas U yueOHO-Hay4yHas JUTepaTypa, CpeicTBa MacCOBOM
uHpopmanuu, VHTEpHET H JApyrue), KPUTUYECKH AaHAJIM3UPOBATh XUMHUECKYI0 HH(POPMALHIO,
nepepabaTbiBaTh €€ U UCIO0Ib30BATh B COOTBETCTBHUM C IIOCTABJICHHON y4eOHOM 3a1auei.

11 KJIACC

[IpenmeTtHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4eckast XUMHUs» OTPaKakoT:

c(OPMHPOBAHHOCTH TPEACTABICHUI: O MaTEpUAIBHOM EAMHCTBE MHUPA, 3aKOHOMEPHOCTSIX H
II0O3HABAEMOCTH SIBJICHUH MPUPOJBI, O MECTE U 3HAYCHUU XUMHUU B CHCTEME ECTECTBCHHBIX HayK M €€
posu B 00eCieYeHNH YCTOWYMBOTO Pa3BUTHUS, B PELICHUU MPOOIEM IKOJOTHUECKON, IHEPreTHUECKON
U IUILEBON 0€30MacHOCTH, B pa3BUTHH MEAUIIMHBI, CO3/JaHMH HOBBIX MAaTE€PUAIOB, HOBBIX HCTOYHUKOB
SHEpIuu, B 00ECIIEUCHNHN PAllMOHAIBLHOTO MIPUPOJIONIONIb30BaHMS, B (DOPMUPOBAHHH MHPOBO33PEHHS U
o01ell KylbTyphl YEJI0BEKa, a TAKXKE HKOJIOTHYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3/I0POBbIO
U IIPUPOJHOM cpene;

BJI/ICHUE CUCTEMON XMMMUYECKUX 3HAHUM, KOTOpasl BKJIIOYAET: OCHOBOIOJIATAIOUINE ITOHATUS —
XMMHUYCCKHI 3JIEMEHT, aTOM, PO aTOMa, H30TOIIbI, JJICKTPOHHAsI 000JI0UKa aToma, S-, P-, d-aTOMHBIE
opOuTany, OCHOBHOE U BO30YXIEHHOE COCTOSIHMS aToMa, MOpHAM3alus aTOMHBIX OpOMTajel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb OKHUCIIEHMUS, XHMHYECKass CBA3b
(KoBaJIeHTHasi, MOHHAsA, METa/NIMYecKas, BOJOPOJHAs), KpUCTAJUIMYECKas peIéTKa, XUMHUYEcKas
peakuus, pacTBOp, DSJEKTPOJIMTHI, HEIEKTPOIUTHI, AJIEKTPOJUTUYECKAs JUCCOLMALNs, CTEIEHb
JMCCOLIMALMM, BOJOPOJAHBIA IOKa3aTeidb, OKHCIUTEIb, BOCCTAHOBUTENb, TEMJIOBOM 3(dexT
XUMHUYECKON PEaKLMM, CKOPOCTh XMMUYECKON PEaKlMM, XUMHUECKOE PAaBHOBECHUE; TCOPUU U 3aKOHBI
(Teopust BIEKTPOJUTHUYECKOW auccouuanuu, nepuonudeckuil 3axkoH JI.M. MenneneeBa, 3akoH
COXpaHEHUsT MacChl BEUIECTB, 3aKOH COXPAHEHHs U IIPEBPALICHUS DHEPIMM IPU XUMHYECKUX
peaKIMsIX, 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JEMCTBYIOIIUX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XWUMHH, MHPOBO33PEHUECKHME 3HAHHWs, JIEKAINIME B OCHOBE ITIOHUMAHHUS
MIPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH; COBPEMEHHBIEC IIPEICTABICHUS O CTPOCHUH
BEIIECTBA HAa aTOMHOM, MOHHO-MOJIEKYJIIPHOM M HAJIMOJEKYJSIPHOM YPOBHSX; IPEICTABICHUS O
MEXaHM3MaX XMMHYECKUX DPEAKIHUM, TEPMOJAMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MIPOTEKAaHUs, O XMMHUYECKOM DPaBHOBECHUHU, PACTBOpPAaX U JAMUCIEPCHBIX CUCTEMax; (aKTOJIOrMYEcKHe
CBEIEHUSI O CBOMCTBax, COCTaBe, IOJIY4eHUH U O€30IaCHOM UCIOJIb30BAaHUM BaXKHEUIINX
HEOPraHMYECKUX BEUIECTB B OBITY M MPAKTHYECKON JESATENIbHOCTH YeJIOBEKa, OOIIMX Hay4YHBIX
IIPUHIMIIAX XUMHAYECKOTO MPOU3BOCTBA;

c(OPMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTepHbIE MPHU3HAKU MOHSTHUN, yCTaHABIMBATh MX
B3aUMOCBS3b, UCI0JIb30BaTh COOTBETCTBYIOIINE MOHATHA IIPU ONMCAHUN HEOPTAHUYECKUX BEIIECTB U
UX TPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHUS UCIIOIB30BaTh XUMHUECKYIO CUMBOJIMKY JUIsl COCTaBIEHHs (HOpMyI
BEIIECTB M YypaBHEHMH XWMHYECKHX peaknui, cuctematudeckyro HomeHknatypy (IUPAC) nu
TPUBHAJIbHBIE Ha3BaHUs OTACIBHBIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUS OIpPEAEATh BAJIEHTHOCTb W CTENEHb OKUCICHHMS XUMHUYECKHX
JJIEMEHTOB B COEJMHEHUSAX, BHUJ XHMHUYECKOH CBs3M (KOBaJCHTHAas, HWOHHAs, MeTaJuIndyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATH 3aBHCHMOCTh CBOMCTB BEIIECTB OT BUIA XUMHYECKOM
CBS3M W THUIA KPUCTAJUIMYECKON pEImETKH, OOMEHHBIH M JOHOPHO-aKLUENTOPHBIM MEXaHU3MBbI
00pa3oBaHMs KOBAJIEHTHON CBSI3H;

c(OpPMHUPOBAHHOCTh YMEHHI: KJIacCU(UIIMPOBATh: HEOPTaHWYECKUE BEIECTBA [0 UX COCTaBY,
XUMHAYECKHE pEaKLUUU [0 pa3IMyHbIM MpHU3HAKaM (YHUCIYy M COCTaBy pEardpylooluX BeIIeCTB,
TEII0BOMY 3P (dEeKTy peakluu, U3MEHEHUIO CTeTIeHEeW OKUCIIEHUS 3JIEMEHTOB, 00paTUMOCTH, YHaCTHIO



Karajau3aTopa U JPYTUe); CaMOCTOATEIbHO BBHIOMPATh OCHOBAaHUS W KPUTEPUU I KIIACCUPUKALUU
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIN;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICH Ieproaudeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLIYI0, 00bSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUU: XapaKTePU30BaTh DIIEKTPOHHOE CTPOCHHUE aTOMOB W HWOHOB
XMMHYECKUX 3JIEMEHTOB NepBoro—ueTBEpToro nepuoaoB [lepuoanueckoit cucremsl [[.1. Menneneena,
UCIOJIB3Ys MOHITHS «IHEPIeTUUYCCKUE YPOBHHY, «IHEPIeTUYCCKHE MOAYPOBHU», «S-, P-, d-aTOMHBIC
opOHUTanM», «OCHOBHOE U BO30YXIEHHOE HHEPreTHMYECKHE COCTOSHHUSI aTOMa», OOBSACHATH
3aKOHOMEPHOCTH HM3MEHEHMSI CBOWCTB XMMHUYECKHUX 3JIEMEHTOB M HUX COCIUHEHUN MO TMepuojaM M
rpynmnaM llepuonnueckoit cucremsl J[. 1. MeHnneneeBa, BaJleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JIOYUEK;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHME CBOWCTBA
BEILIECTB Pa3JUYHBIX KJIACCOB, IMOATBEPXKJIATh CYIIECTBOBAHHUE TI'E€HETUYECKOM CBS3UM MEXKIY
HEOPraHUYECKHUMH BELIECTBAMU C IOMOIIBIO YPABHEHHI COOTBETCTBYIOLIMX XUMHUECKUX PEAKIUM;

cOPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaxknuii MoCpeCTBOM COCTABIIEHUS AJIEKTPOHHOTO allaHca 3TUX PEeaKIil; peakiuii HOHHOro 0OMeHa
MyTEM COCTaBIICHUSI UX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUM; pEaKIMil THIPOIU3a; peakiui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHHUS);

c(OPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTCKAHUS XMMHUYECKUX PEAKIIHHA C
Y4€TOM UX DHEPreTUYECKUX XAPAKTEPUCTUK, XapaKTep U3MEHEHHSI CKOPOCTH XMMHUYECKON peakiuu B
3aBUCHMOCTH OT PA3JIMYHBIX (PAKTOPOB, a TAKKE XapaKTEP CMEIICHUS XUMHYECKOTO PAaBHOBECHS IOJT
BIIMSIHMEM BHENTHUX Bo3jaeicTBui (mpunmun Jle [larense);

cOPMHUPOBAHHOCTh YMCHHSI XapaKTePU30BaTh XHUMHYCCKHE PEaKIMH, JIe)KAIUe B OCHOBE
MIPOMBIIIIJICHHOTO TOMYyYEHHUsS! CEPHON KUCIOTHI, aMMHaKa, OOlMe HAy4YHbIE MPUHIUIBI XUMUYECKUX
MIPOU3BOJICTB; 11€JIECO00PA3HOCTh MPUMEHEHUS HEOPraHUYECKHX BEIIECTB B MPOMBIIUICHHOCTH U B
OBITY C TOYKU 3pEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(OPMUPOBAHHOCTh BIAQJCHUS CHCTEMOH 3HAHWW O METOJaX HAy4YHOTO ITO3HAHUS SIBJICHUUN
MpUPOABl — HAOIIOJIEHUE, U3MEpPEHUE, MOJCIMPOBAHHUE, IKCIEPUMEHT (peajbHbIi U MBICICHHBIN),
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS MPUMEHSATh OTH 3HAHUSA MPHU IKCIIEPUMEHTATHLHOM
WCCIIEIOBAaHUH BEIIECTB W AN OOBACHEHUS XUMUYECKUX SIBICHUN, UMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKON EATETLHOCTH YEJIOBEKA U B MIOBCETHEBHOM JKU3HH;

cOPMHUPOBAHHOCTh YMEHHS BBIABIATH B3aMMOCBS3b XUMHUYECKMX 3HAHUW C TMOHATHSAMH U
MPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEAMETOB Il 00Jie€ OCO3HAHHOTO MOHUMAaHUS
MaTepuaibHOTO €AMHCTBA MUPA;

c(hOpMHUPOBAHHOCTb YMEHHMSI TTPOBOJIUTH PACUETHI: C UCIIOJIH30BAHUEM TIOHITHI «MaccoBasi JOJIs
BEIIECTBA B PACTBOpPE» U «MOJSPHAs KOHIIGHTpAIlMs»; MacChl BellecTBa MU 00BEMa Taza mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WK 00BEMY OJHOTO U3 YYACTBYIONIUX B PEAKIIUU BEIIECTB;
TeII0BOrO 3(pdeKTa peakiuu; 3HAYeHHs BOJIOPOAHOTO MOKAa3aTelNsi pacCTBOPOB KHCIOT U IIENOYEH C
M3BECTHOM CTENEHBIO TUCCOIMAIIMN; MAacChl (00BEMA, KOJTMYECTBA BEIIECTBA) IPOYKTA PEAKIIUU, €CITU
OJIHO U3 UCXOJIHBIX BEUIECTB JIaHO B BUJE PACTBOPA C ONPEAEIEHHON MAacCOBOM J0JIel pacTBOPEHHOTO
BEIIECTBA MM JAaHO B M30BITKE (MMEET NPUMECH); JOJU BBIXOAA IPOAYKTA PEAKLHU; OOBEMHBIX
OTHOILIEHUH T'a30B;

c(hOPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIBHO IUIAHUPOBATH M TMPOBOJUTh XUMHUUYECKHUMA
AKCIIEPUMEHT (MIPOBEJIEHUE PEAKIMi HOHHOTO OOMEHa, MOATBEP)KIACHHE KAaYeCTBEHHOTO COCTaBa
HEOPraHUYECKNX BEIIECTB, OMpPEIEJICHHUE CPEIbl PAacTBOPOB BEIIECTB C TOMOIIBIO HHIUKATOPOB,
W3YYCHHE BIMSHUS Pa3NUYHBIX (AKTOPOB HAa CKOPOCTh XWMHUYECKOW peakiMH, pelIeHue
IKCIIEPUMEHTAIBHBIX 3a7ad 1o TemaMm «Metamibel» u «Hemertamnb») ¢ coOmroaeHHeM TpaBUil
0e30macHOro oOpallleHus ¢ BEIIeCTBAMHU M JIA0OpAaTOPHBIM O0OpyIOBaHUEM, (HOPMYIHUPOBATH IIENb
WCCTIEOBAHMS, TPEACTABISATh B Pa3IMdHON (opMe pe3ysbTaThl SKCIEPUMEHTA, aHAIU3UPOBATh M
OLICHUBATb UX JTOCTOBEPHOCTb;



c(hOPMUPOBAHHOCTh YMEHHI: COONIIOATh TMpaBUia IMOJIB30BAHHUS XHUMHUYECKON TIMOCYI0d U
1abopaTopHBIM 000pYIOBaHHEM, OOpAIeHHs] C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKLUHSIMH IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XMUMHYECKHX OIBITOB, SKOJOTHYECKH IEJIeCO00pa3HOro IMOBEJACHUS B
ObITY ¥ TPYJIOBOM JESATENHOCTH B IEJSIX COXPAaHEHUS CBOETO 3/I0POBBS, OKPYXKAIOLIEH MPUPOIHON
Cpedbl U JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS, OCO3HABATh OMACHOCTh TOKCUYECKOrO AEHCTBUS HA
YKUBBIC OpPraHU3MBbl ONPEIEIEHHBIX HEOPraHUYECKUX BEIECTB, TOHUMAs cMbIc nokazarens [IK;

cOPMUPOBAHHOCTh ~YMEHHUH: OCYIIECTBIISTH IIEJICHANPABICHHBIA TOMCK XUMHUYECKOU
nH(pOpMaILIUY B Pa3IMYHBIX UCTOYHHUKAX (Hay4yHas ¥ yueOHO-Hay4dHas JUTepaTypa, CpeicTBa MacCOBOU
unpopmanuu, WHTEpHET W Jpyrue), KPUTUYECKH aHAIM3UPOBATH XHMUYECKYH) HWH(OPMAIHIO,
nepepadbaTbiBaTh €€ U UCHOJIB30BATh B COOTBETCTBUU C IMOCTABJICHHOHN yueOHOM 3a1a4eil.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ko €CTBO 4aco
Ne HaumeHoBaHue pa3iesioB U TeM IECTE qKo i po e Ipaxrmueckue dyeKkTpoHHbIE (LM POBbLIE)
/ HTPOJIbHBI THYECKH 6
n/m MPOrpaMMblI Bcero paBoTLI paGoTLI o0pa3oBaTejibHbIe pecypchl
Paznen 1. TeopeTuveckue 0CHOBBI OPraHUYECKOH XHMHH
[IpenMer opraHnYecKO XUMUU.
1.1 Teopusi cTpoeHHs OpraHUYECKUX 8 https://resh.edu.ru/subject/29/10/
coenquHeHuii A. M. Byrneposa
Hroro no pasneny 8
Paznea 2. Yruesogopoasl
2.1 TpenenbHpic yriesoA0poaL — 5 https://resh.edu.ru/subject/29/10/
QJIKaHBI, ITUKIOAIKAHBI
2.2 HenpezenbHbie yriesonopost: 14 1 https://resh.edu.ru/subject/29/10/
QJIKEHBI, AJIKaTUCHBI, aJIKHHBI
Apomatndeckue yriieBo0pO Ikl _ .
2.3 (apess) 8 https://resh.edu.ru/subject/29/10/
2.4 HpupoameIe HCTOYHMKM 4 https://resh.edu.ru/subject/29/10/
YIJIEBOJIOPOJIOB M UX IepepaboTka
2.5 ["aioreHnpon3BOTHBIE YTIIEBOIOPOIAOB 4 1 https://resh.edu.ru/subject/29/10/
Hroro no paszneny 35
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cruptsl. Oenon 11 1 https://resh.edu.ru/subject/29/10/
KapOoHubHBIE COCTUHEHHUS:
3.2 aJIbJICTHJIBI B KeTOHBI. KapOoHOBBIC 21 1 https://resh.edu.ru/subject/29/10/
Kuca0Thl. CrioxkHble 3Gupsbl. JKupsl
3.3 YrineBoasl 9 1 https://resh.edu.ru/subject/29/10/
Hroro no paszneny 41




Pasznea 4. A3oTconeprkaiye oOpraHudecKkue coe{uHeHust

41 ‘ AMuHBI. AMUHOKUCIOTHI. benkn 12 1 2 https://resh.edu.ru/subject/29/10/
Wroro no pazueny 12
Pa3pnen S. BeicOKOMOJIEKY/ISIpHBIE COCAUHEHUSA
51 ‘ BricOKOMOEK YIS pHBIE COSMHEHHS 6 1 https://resh.edu.ru/subject/29/10/
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 102 3 6
I[TPOI'PAMME
11 KJIACC
HaumenoBanue pasjaesio e Komsecrno wacos DJIeKTpPO e (uu¢posbie)
HMEHOBAHU J1€JI0B ¥ TEM JIEKTPOHHBbIE (HH(POBBI
Ne n/n MpOrpaMMblI Bcero E;GI{()TTI::HBHLW ;I;)g:)l;zmemne o0pa3oBaTejibHbIe pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMma. [lepnonnueckuit
3akoH u [lepuoandeckas cucrema _ .
1.1 xureckux aementos J1, U, 9 https://resh.edu.ru/subject/29/11/
MenneneeBa
CrpoeHue BellecTsa. ) .
1.2 MHOr00GpasHe BeIIECTS 11 1 https://resh.edu.ru/subject/29/11/
1.3 XUMUYECKUE PEaKIUH 19 1 3 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 39
Paznea 2. Heopranuueckasi Xumusi
2.1 ‘ Hemeramnsl 31 1 3 https://resh.edu.ru/subject/29/11/
2.2 ‘ MerTannsl 23 1 2 https://resh.edu.ru/subject/29/11/
Hroro no pazneny o4

Pa3zgen 3. XumMus v ;Ku3HbL




MeToapl MO3HAHUS B XUMHU. XUMUS

3.1 o KUSHE 9 https://resh.edu.ru/subject/29/11/
Wroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

IIpenmer u 3HaueHUE
OpPraHUYeCKON XUMHUH,
MIPEICTABJICHHE O MHOTO0Opa3uu
OPraHMYEeCKUX COCTUHEHUMN

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3yYeHHs

04.09.2023

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

https://resh.edu.ru/subject/29/10/

DIIEKTPOHHOE CTPOSHUE aTOMa
yriepojia (0CHOBHOE U
BO30Y>KIEHHOE COCTOSIHUS).
BanenTHbIe BO3MOXKHOCTH aToMa

yriaepoaa

06.09.2023

https://resh.edu.ru/subject/29/10/

XuMHuueckas CBA3b B
OpTaHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3HU, CIIOCOOLI
pa3pbiBa CBsA3EH

08.09.2023

https://resh.edu.ru/subject/29/10/

Teopust cTpoeHUsI OpraHUYECKUX
coenquHeHuilt A. M. byrneposa

11.09.2023

https://resh.edu.ru/subject/29/10/

Buas! uzomepun: CTpykTypHas,
IPOCTPAHCTBEHHAS.
OneKTpoHHbIE P HEKTH B
MOJIEKYJIaX OPTaHUIECKUX
COCIMHEHUN

13.09.2023

https://resh.edu.ru/subject/29/10/

IIpencrasnenue o
KJIacCU(pUKALUU 1
CHUCTEMaTUYeCcKasi HOMEHKIaTypa
(IUPAC) opraHn4eckux BEHICCTB

15.09.2023

https://resh.edu.ru/subject/29/10/

Knaccudukanus peakiuii B
OPraHU4eCKOW XUMHUHU

18.09.2023

https://resh.edu.ru/subject/29/10/




10

Cucremarusanus 1 00001eHne
3HAHHUHU II0 TEME

AJKaHbI: TOMOJIOTHYECKHH PsijI,
obmas popmyiia, HOMEHKIATypa
¥ U30MEepUs, JJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI

Ddu3znuecKkrue U XUMHUYECKIE
CBOMCTBA aJIKAaHOB

20.09.2023

22.09.2023

25.09.2023

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

11

HaxoxeHue aakaHoB B
npupoe. CriocoOsl osyuyeHus u
IPUMEHEHHE aJIKaHOB

27.09.2023

https://resh.edu.ru/subject/29/10/

12

[{uknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa ¥ H30MEpHus,
0COOCHHOCTH CTPOCHHUS U
XUMHYECKHUX CBOHCTB, CIIOCOOBI
MOJTyYeHUs U PUMEHEHHE

29.09.2023

https://resh.edu.ru/subject/29/10/

13

14

Pemenne pacu€THbIX 3a1a4 HA
OIIpEICIIEHNE MOJIEKYJIIPHOU
(bopMyJITBI OPraHUYECKOTO
BELIECTBA [10 MACCOBBIM JI0JIIM
aTOMOB 3JIEMEHTOB, BXO/SIIUX B
ero cocra. CucremaTuzanus u
000011IeHrEe 3HAHU I10 TEME

AJIKEHBI: TOMOJIOTUYECKHH PSI,
oOmras popmyna, HOMEHKIIATYpA,
JJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
Mosiekya. CTpyKTypHas ¥ 1uc-
TpaHC-U30MEpUS ATKEHOB

02.10.2023

04.10.2023

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

15

Du3nyeCcKne U XUMUYECKUE
cBoiicTBa ankeHoB. [IpaBuio
MapKkOBHHMKOBa

06.10.2023

https://resh.edu.ru/subject/29/10/




16

17

18

CrniocoOblI noy4eHus u
MIPUMEHEHUE AJIKEHOB

[IpaxTuueckas padora Ne 1 mo
teme "llonydenue sTusieHa u
M3y4EeHHUE €ro CBOUCTB"

Pemenne pacy€THbIX 3a1a4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU
(bopMyIIBI OPraHUUECKOTO
BELIECTBA

16.10.2023

18.10.2023

20.10.2023

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

19

20

AJKanueHsbl: CONpsHKEHHBIE,
M30JIMPOBaHHBbIE,
KymyinupoBaHHble. OcoOeHHOCTH
3JIEKTPOHHOI'O CTPOEHUS

XUMHYECKHE CBOUCTBA
CONPSDKEHHBIX JTMCHOB

23.10.2023

25.10.2023

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

21

CnocoOsl nonydeHus u
IpUMEHEHHE aJIKaJUeHOB

27.10.2023

https://resh.edu.ru/subject/29/10/

22

AJKUHBI: TOMOJIOTHYECKHH psif,
obmas popmyia, HOMEHKIATYpA,
JNEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKY, (hr3MUecKre CBONCTBA

30.10.2023

https://resh.edu.ru/subject/29/10/

23

24

XMMHYECKHE CBOMCTBA AJIKUHOB

KauecTBeHHbIe peakyu Ha
TPOWHYIO CBSI3b

01.11.2023

03.11.2023

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

25

26

Crioco0bI nostyueHust u
IMPUMCHCHUEC AJIKWHOB

Pemenue 3anau: pacu€rsl 1o
YpPaBHEHUIO XUMUYECKOU
peaKuuu

07.11.2023

08.11.2023

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




27

28

Cucremarusanus 1 00001eHne
3HAHHUHU II0 TEME

ApeHBbI: TOMOJIOTHYECKUH Psifl,
obmas popmya, HOMEHKIIATYypA.
DJIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI O€H30J1a U TOTYO0JIa, UX
buznyeckue cBoiicTBa

10.11.2023

13.11.2023

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

29

30

31

XHMMHYECKUE CBOWCTBA apPECHOB:
peaKIuy 3aMeIICHIS
XUMHYECKUE CBOMCTBA apEHOB:
PCaKIuy MPUCOCTUHEHUS,
OKMCJIEHHE TOMOJIOIOB OEH30J1a
Oco0EeHHOCTH XUMHYECKUX
CBOICTB CTHpOJIA

15.11.2023

17.11.2023

27.11.2023

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

32

Pemenne pacu€THbIX 3a1a4 HA
OIIpEIETICHUE MOJIEKYIIIPHON
(bopMyJITBI OPraHUYECKOTO
BEIIECTBA

29.11.2023

https://resh.edu.ru/subject/29/10/

33

34

35

Crioco0bI nostyueHust u
PUMEHEHHE apCHOB

I'eneTnyeckas cBsI3b MEXIY
Pa3IMYHBIMU KJIaccaMu
YTJIEBOJIOPOIOB

Pacuérel no ypaBHEeHUsIM
XUMUYECKHUX PEaKLIUi.
Cucremarusanus 1 00001eHne
3HAHUM I10 TeMe

01.12.2023

04.12.2023

06.12.2023

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

36

37

IIpuponnsiii ras. IlomyrHbie
He(TSAHBIE ra3bl

KameHHbI#1 yroiab ¥ NpoIyKThl
ero nepepadoTKu

08.12.2023

11.12.2023

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




38

HedT1b 1 criocobs! e€
nepepadotku. [Ipumenenue
MIPOJIYKTOB TIepepaboTKku HePTH

13.12.2023

https://resh.edu.ru/subject/29/10/

39

['eHeTrdeckas CBA3b MEXKIY
pa3JIMYHBIMU KJIacCaMU
YTJIEBOJOPOIOB

15.12.2023

https://resh.edu.ru/subject/29/10/

40

41

42

43

44

FaJ’IOFeHOHpOI/ISBOI{HHC
YIJICBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, pCAaKIINH 3aMCHICHHA
rajJorcHa

JleWicTBue 1Ieo4uei Ha
raJOreHIPOU3BOIHBIC.
BzaumoneiicTrue
JUTAIOTCHAIKAHOB C MarHUEM U
IUHKOM

Cucremarusanus 1 00001eHne
3HAHUI TIO pa3aeny
"VYrneBonopoast"
KonTponbHas pabota mo Teme
"VYrneBonopoast"

IIpenenbHbIe OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHH Psif,
obmas popmyina, cTpoeHHe
MOJIEKYII, U30MEPHUS,
HOMEHKJIaTypa, Kiaccudukanms,
dbuznyecKkue CBoiCTBa

18.12.2023

20.12.2023

22.12.2023

25.12.2023

27.12.2023

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

45

XMUMHYECKHE CBOMCTBA
MPEETbHBIX OJTHOATOMHBIX
CIIUPTOB

29.12.2023

https://resh.edu.ru/subject/29/10/

46

Crioco0bI nostyueHust u
HpUMEHEHHE OHOATOMHBIX
CIIUPTOB

10.01.2024

https://resh.edu.ru/subject/29/10/




47

48

[IpocTsie 3¢upsl: HOMEHKIATypa
U U30MepHUsi, 0COOCHHOCTH
(GHU3HMYECKUX U XUMHYECKUX
CBOMCTB

MHOroaroMHbIE CIIUPTHI:
STWICHIIKOJIb U INIMLEPHH, X
¢du3nvecKkre 1 XUMHYECKHIE
CBOICTBa

12.01.2024

15.01.2024

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

49

CriocoObl nostyyeHust u
IPUMEHEHNE MHOTOATOMHBIX
CIHMPTOB

17.01.2024

https://resh.edu.ru/subject/29/10/

50

®deHon: cTpoeHue MOJIEKYIIBL,
¢u3nveckue CBOMCTBA.
TokcuuHOCTh (heHona

19.01.2024

https://resh.edu.ru/subject/29/10/

o1

52

53

Xumudeckue cBoicTBa (heHoma

CriocoOsbI nostyyeHust u
npUMeHeHue (eHosa

[IpakTuueckas padbora Ne 2.
Penienune sxcriepuMeHTaIbHBIX
3a1a4 o teme "CrupThel 1
benonbr"

22.01.2024

24.01.2024

26.01.2024

https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

54

55

Cucremarusanus U 00001eHIe
3HAHUU IO TEME

AJBIIETH/IBI U KETOHBI:
3IIEKTPOHHOE CTPOEHHE
KapOOHUJIBHOM TPYIIIIbI;
TOMOJIOTHUECKHUE PSAbI, 0011ast
dbopmyra, u3oMepus U
HOMEHKJIaTypa

29.01.2024

31.01.2024

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

56

Anpaerunpl 1 KETOHBL:
(dU3UYEeCKHEe CBONCTBA; PEaKIINu
MIPUCOSANHCHHUS

02.02.2024

https://resh.edu.ru/subject/29/10/




S7

PeaKI_[I/II/I OKHCJICHUSA U
KauCCTBCHHBIC PCAKIIUU
AJIbACTU 0B U KETOHOB

05.02.2024

https://resh.edu.ru/subject/29/10/

58

59

CnocoObI MoTydeHUs albACTUIOB
U KETOHOB

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI,
O0COOEHHOCTH CTPOEHHUS UX
MOJIEKYJI

07.02.2024

09.02.2024

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

60

W3omMepust 1 HOMEHKIIATypa
KapOOHOBBIX KHCIIOT, HX
busrueckue CBoicTBa

12.02.2024

https://resh.edu.ru/subject/29/10/

61

XHUMHUYECKHE CBOMCTBA
MNpeaACIIbHBIX OJJHOOCHOBHBIX
Kap6OHOBLIX KHCIIOT

14.02.2024

https://resh.edu.ru/subject/29/10/

62

Oco0OeHHOCTH CBOICTB
MYpPaBbHHOMN KHCIIOTHI.
MHuoroo0pa3ue kapOOHOBBIX
KHCJIOT

16.02.2024

https://resh.edu.ru/subject/29/10/

63

64

Oco0EHHOCTH CBOMCTB:
HETNPEICTbHBIX U aPOMaTHICCKIX
KapOOHOBBIX, TMKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BHICIIMX
KapOOHOBBIX KHUCIIOT

ITonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KHCIIOT

26.02.2024

28.02.2024

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

65

Crioco6bI nostyueHust u
MpUMEHEHHE KapOOHOBBIX
KHCJIOT

01.03.2024

https://resh.edu.ru/subject/29/10/

66

CrnoxHuble 3¢upsl:
TOMOJIOTUYECKHH psJl, oO1as
dbopmyna, u3oMepus u

04.03.2024

https://resh.edu.ru/subject/29/10/




HOMEHKJIaTypa

67

68

69

dusnyeckne U XUMHYECKHE
cBo¥icTBa 3(hUpoB

Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHHMIO XUMHUYECKON
peakuuu, Ha ONpeesIeHNe
MOJIEKYJISIPHON (hOpMYJIbI
OpPraHMYECKOI0 BEIIECTBA
[IpakTuueckas padora Ne 3.
Penienue sxcriepuMeHTaIbHBIX
3agad o Teme "KapO6oHoBbIe
kucnoThl. CroxHble 2QUpsr"

06.03.2024

11.03.2024

13.03.2024

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

70

JKupsr: ctpoenue, puzndeckue u
XUMHYECKHE CBOICTBA
(rumposus)

15.03.2024

https://resh.edu.ru/subject/29/10/

71

Oco0OeHHOCTH CBOICTB JKHUPOB,
COJIepKAIUX OCTATKU
HEMPECACIBbHBIX ) XUPHBIX KHCJIOT.
2Kupsl B mpupone

18.03.2024

https://resh.edu.ru/subject/29/10/

72

MpEI1a KaK COJIM BBICIIHX
KapOOHOBBIX KHUCIIOT, UX MOTOIIEE
neuctBue. Iloustue o
CHUHTETHYECKAX MOIOIINX
cpenctBax (CMC)

20.03.2024

https://resh.edu.ru/subject/29/10/

73

74

I'enernueckas cBsA3b
YTJIEBOAOPOIOB U
KHCIIOPOJICOIEPKALINX
OpraHMYECKUX BEIIECTB
Pacuérel no ypaBHEeHUsIM
XUMHUYECKHUX PEAKIINIM

22.03.2024

25.03.2024

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

75

Cucremarusanus U 00001eHue
3HAaHWUH 10 TEME

27.03.2024

https://resh.edu.ru/subject/29/10/




76

77

78

79

OO0was xapakTepucTHKa
YIJIEBOAOB M KilacCH(pUKanus
yIJI€BOAOB (MOHO-, IU- U
10JIMCaXapuabl)
Monocaxapuabl: GU3NUECKUE
CBOWCTBA U HAXOXKJCHUE B
npupoe

[IpuMeHeHue rioKo3sl, €€
3HaYEeHUE B J)KU3HEAEATEIbHOCTU
OpraHusma

Hucaxapunpl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B mpupoe u
MIPUMEHEHHUE IUCaXapUJiOB

29.03.2024

01.04.2024

03.04.2024

05.04.2024

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

80

81

82

[Tonucaxapuabl: cTpoeHue
MaKpOMOJIEKYJ, pU3NYECKUE U
XUMHYECKHE CBOICTBA,
NIpUMEHEHNE

[TousTue 00 HCKYCCTBCHHBIX
BOJIOKHax

Pemenne pacdeTHsIX 3a/1a4 HA
OIIpeleIeHUE A0 BBIXOAA
MIPOJIYKTa PEAKLIUH OT
TEOPETUYECKH BO3MOXKHOIO

15.04.2024

17.04.2024

19.04.2024

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

83

84

85

Cucremarusanus U 00001IeHne
3HaHWM MO pa3zeny

KonTponbhas pabota no teme
"Kucnopoacoaepxaniue
OPraHUYEeCKHE COCTUHEHUS "
AMUHBL: K1accudukarms,
CTPOEHHUE MOJIEKYII, 001Iast
dbopmyna, uzomepusl,
HOMEHKJIaTypa U pu3nueckue

22.04.2024

24.04.2024

26.04.2024

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




CBOMCTBA

86

87

88

89

XUMHYECKHE CBOUCTBA
anmu(aTHIeCKUX aMHHOB

AHUJIMH: CTPOEHNE aHWIINHA,
0COOEHHOCTH XUMHUYECKHX
CBOMCTB aHUJIMHA

CriocoObI nostyueHust u
HpUMEHEeHHEe anu(aTHIeCKIX
AMHHOB

AMMHOKHUCIIOTHI: HOMEHKJIATypa
U u3omepus, GpuzndecKkue
cBoicTBa. OTIENBHBIC
MPEJICTABUTENN 0-aMUHOKHUCIIOT

29.04.2024

03.05.2024

06.05.2024

08.05.2024

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

90

XUMHYEeCKHE CBOMCTBA
aMHHOKHCJIOT, HX OMOJIOTHYECKOE
3HaueHne aMuHoKuciIoT. CUHTE3
Y TUJIPOJIU3 ENTUAOB

13.05.2024

https://resh.edu.ru/subject/29/10/

91

92

benkn kak npupoaHsie
MOJIUMEPBI; CTPYKTYPBI OEJIKOB

XHUMHUYECKHE CBOUCTBA OEIIKOB

15.05.2024

17.05.2024

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

93

94

95

A3zoTcoaepikaiue
TCTCPOUMKITNICCKHUE COCTUHCHHA.
HyxkenHoBbIE KUCIIOTBI: COCTaB,
CTpOCHHUE B OMOJIOTHYecKast POJIb

[TpakTiueckast paborta Ne 4.
Pemenne skcriepuMeHTaTBHBIX
3aj1a4 1o TeMe
"A3oTcoaepkaiue
OPraHUYEeCKHE COCTUHEHUS "

[IpaxkTuueckas padora Ne 5.
Penienue skcriepiMeHTaTbHBIX

20.05.2024

22.05.2024

24.05.2024

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




96

97

98

3azad4 o reMe "Pacro3HaBanue
OpraHUYECKUX COCTUHECHUM"

KontponbHast pabora o Teme
"A3oTcoaepKalime
OpraHuYecKue coequHeHus"

OCHOBHBIE TTIOHATHS XUMHU
BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN U METOJBI UX
CHUHTE3a —II0JIMMEpHU3alus U
MMOTUKOHICHCAITHS

ITnactmaccel. YTunusanusa u
nepepaboTKa MIacTuKa

27.05.2024

28.05.2024

29.05.2024

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

99

100

101

DJacToMepbl: HaTypaJIbHbIN
CHHTETUYECKHE Kayuyyku. Pe3nna

Bonokna: HAaTYpaJIbHBIC,
HNCKYCCTBCHHBIC, CHHTCTUYCCKHC.
HOJ'II/IMepLI CIICuaJIbHOI'O
Ha3HAa4YCHUA

[IpakTuueckas padbora Ne 6.
Pemenne skciepuMeHTaIbHBIX
3aja4 1o reme "Pacro3naBanue
IUIACTMAacC U BOJOKOH"

30.05.2024

31.05.2024

03.06.2024

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

102

O06o0011eHNEe U CUCTeMAaTU3aIs
W3Y4EeHHOTO MaTepHaia 1o TemMe
"BBICOKOMOJIEKYIISIPHbBIE
coenuuenus"

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

04.06.2024

https://resh.edu.ru/subject/29/10/




11 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

Atom. CocTaB aTOMHBIX sIIEp.
XUMHYECKUH DIIEMEHT.
M30TO1EI

04.09.2023

https://resh.edu.ru/subject/29/11/

CtpoeHue 2IeKTPOHHBIX
000JI04YE€K aTOMOB, KBAaHTOBBIC
quciIa

06.09.2023

https://resh.edu.ru/subject/29/11/

Knaccudukanus XuMuaeckux
3JIEMEHTOB (S-, p-, d-, f-
3JIEMEHTBI)

08.09.2023

https://resh.edu.ru/subject/29/11/

Pacnpenenenue 351eKTpOHOB
110 ATOMHBIM OpOUTAIIIM

11.09.2023

https://resh.edu.ru/subject/29/11/

DeKTpOHHbIE KOHPUTypaIH
aTOMOB JJIEMEHTOB B
OCHOBHOM M BO30YX/IEHHOM
COCTOSIHUHT

ONEeKTpOHHbIE KOH(UTYpaIIN
MOHOB.
DJIEKTPOOTPULIATEITLHOCTD

Ilepuonnueckuii 3aK0H U
Ilepuonnueckas cucrema
XUMHYECKHX dj1eMeHToB J[. 1.
MeHneneena, CBSI3b C
COBPEMEHHOM Teopuen
CTPOEHUSI AaTOMOB

13.09.2023

15.09.2023

18.09.2023

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKHX
3JIEMEHTOB M 00pa3yeMbIX UMU
MIPOCTHIX M CIIOKHBIX BEIIECTB

20.09.2023

https://resh.edu.ru/subject/29/11/




10 rPpyNIaM U Mepruojam

10

CucreMaruzauus u
000011IeH1E 3HAHUU 110 TEME

Bunasl xumMuueckoil cBs3U.
Mexanu3mbl 00pa3oBaHMs
KOBAJIGHTHOM CBS3U.
Bonoponnas cBsi3b.
MeKMONEeKyIIsIpHbIE
B3aUMOJCHCTBUS

22.09.2023

25.09.2023

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

11

BaneHTHOCTE U BaJIEHTHBIE
BO3MOKHOCTH aTOMOB. CBS3b
AIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX
T€OMETPUUYECKUM CTPOECHHUEM

27.09.2023

https://resh.edu.ru/subject/29/11/

12

Hpe,I[CTaBJ'IeHI/IH 0
KOMIIJICKCHBIX COCINHCHUAX
COCTaB 1 HOMCHKIJIATypa

29.09.2023

https://resh.edu.ru/subject/29/11/

13

BemectBa MOnEKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.
Tumsr KPHUCTATININYCCKUX
PELIETOK M CBOWCTBA BELIECTB

02.10.2023

https://resh.edu.ru/subject/29/11/

14

[ToHsiTHE O THUCTIEPCHBIX
cucremax. [Ipeacrasinenue o
KOJUIOUTHBIX PacCTBOPAX

04.10.2023

https://resh.edu.ru/subject/29/11/

15

HcTuHHbIE pacTBOPHI:
HaCHIIIEHHBIE U
HEHACBIILICHHBIE,
PacTBOPUMOCTb.
Kpucramnoruapatsl

06.10.2023

https://resh.edu.ru/subject/29/11/

16

CriocoOb! BEIpaKEHUS
KOHIIEHTPALIUH PACTBOPOB

16.10.2023

https://resh.edu.ru/subject/29/11/

17

Penrenue 3amau ¢
HUCIIOJIB30BAaHUEM ITOHATUN

18.10.2023

https://resh.edu.ru/subject/29/11/




"MaccoBas I0JIiA
pacTBOpEHHOTO BemiecTna',
"MOJIsIpHasi KOHLIEHTpaus"

18

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHMYECKUX BEIICCTB

20.10.2023

https://resh.edu.ru/subject/29/11/

19

20

CucreMaruzauus u
000011IeH1E 3HAHUM 110 TEME

KonTtponpsHas pabora o
teMaM "CtpoeHue aToma.
Ilepronnueckuii 3aKOH 1
[Tepuoaunueckas cucrema
XUMHUYECKUX 35iemeHToB J[. 1.
Mengeneena", "CtpoeHue
BelecTBa. MHorooopasue
BelIeCTB"

23.10.2023

25.10.2023

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

21

22

23

Knaccugukarus Xxumuueckux
peaKkIuil B HEOPraHUYECKON 1
OpraHMYECKON XUMHUU. 3aKOH
COXpaHEHHUs MACChI BELIECTB;
3aKOH COXPaHEHUs U
IIPEBPALIECHUS] SHEPTUU TIPU
XUMHUYECKHUX PEaKIMIX
TemoBeie 3¢ hexTs

XUMUYECKUX PEAKLIUU.
TepmoxnMuueckre ypaBHEHH

Brrancaenus mo YPaBHCHHAM
XUMHUYCCKUX peaKLII/Iﬁ n
TEPMOXUMHUYCCKUM
YpaBHCHUAM

27.10.2023

30.10.2023

01.11.2023

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

24

CKOpOoCTh XMMUYECKOI
peakiuu, e€ 3aBUCUMOCTh OT
pa3uyHbIX (PaKTOPOB.

03.11.2023

https://resh.edu.ru/subject/29/11/




Karanus n KaTaJIu3aTOpPhbI

25

26

['oMoreHHbI€ U TeTEpOreHHbIE
peaxkiuu

[Ipaktuueckas padora Ne 1 mo
teme "BiusHue pa3anyHbIX
($aKkTOpOB HA CKOPOCTH
XUMHYECKON peakiuu'

07.11.2023

08.11.2023

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

27

OO6patumbie U HEOOpaTUMBIE
peakuur. XuMHU4ECKOe
paBHOBecHE

10.11.2023

https://resh.edu.ru/subject/29/11/

28

29

30

[TpakTiueckast pabota Ne 2 o
TeMe "BnusiHue pa3nnyHbIx
(bakTOpOB Ha MOJIOKEHUE
XUMHYECKOI0 paBHOBecUA"

DIIEKTPOJIUTHYECKAS
nuccorumanusi. CHJIbHBIE U
Ca0ble ANEKTPOIIUTHI.
CreneHp auccoyanuu

HMonHoe npou3BeIeHNE BOBI.
Cpenia BOAHBIX pacTBOPOB.
Bonopoausriit mokasarens (pH)
pacTBopa

13.11.2023

15.11.2023

17.11.2023

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

31

I'maponns coneit. Peakuuu,
MPOTEKAIOIIHE B pACTBOPAX
AIEKTPOIUTOB

27.11.2023

https://resh.edu.ru/subject/29/11/

32

[IpaxTuueckas padora Ne 3 o
TeMe "XUMHYECKHE PEeaKIuu B
pacTBOpax JIEKTPOJIUTOB"

29.11.2023

https://resh.edu.ru/subject/29/11/

33

OKHCIMTENIBHO-
BOCCTAaHOBUTEIHHBIC PEAKITHH.
Baxneine oKuCINTEIn U
BOCCTaHOBHUTEIIN

01.12.2023

https://resh.edu.ru/subject/29/11/




34

35

Meto 3IIeKTPOHHOTO
(97IEKTOHHO-MOHHOTO0) OaaHca
DNEKTPOIU3 PAaCTBOPOB U
pacIuIaBoOB BEIECTB

04.12.2023

06.12.2023

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

36

37

Pemrenne 3a/lav Pa3JIMIHbIX
THUIIOB

Pewenue 3ana4d pa3nuyHbIxX
THUIIOB

08.12.2023

11.12.2023

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

38

Cucremaruzanus u
0000111IeHrE 3HAHUH 10 TEME
"Xumuyeckue peakiuu'

13.12.2023

https://resh.edu.ru/subject/29/11/

39

KonTtponpsHast pabora o Teme
"Xumuyeckue peakiuu'

15.12.2023

https://resh.edu.ru/subject/29/11/

40

ITonosxeHne HEMETAIIOB B
[Iepnoanueckoii cucreme
XUMHYECKHX deMeHToB /1. M.
MeneneeBa 1 0COOCHHOCTHU
CTPOEHHUSI X aTOMOB.
du3nueckre CBOMCTBA
HEMETAJIJIOB

18.12.2023

https://resh.edu.ru/subject/29/11/

41

ANoTpOIUs HEMETaJUIOB (Ha
npuMepe KUCIOpoa, Cephl,
docdopa u yriaepona)

20.12.2023

https://resh.edu.ru/subject/29/11/

42

Bonopoa: nonyuenue,
buznyecKknue 1 XUMHUYECKHe
cBoricTBa. ['mapuasl

22.12.2023

https://resh.edu.ru/subject/29/11/

43

44

lajnoreHsl: HAXOXKICHHE B
pUPOJIE, CIIOCOOBI
MoNydeHus, GU3NIECKUE U
XUMHYECKHE CBOIICTBA

I'anorenoBonopoasl.
Baxneimue

25.12.2023

27.12.2023

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




45

46

KHCJIOPOCOAeprKalue
COCMHEHUS TAJIOT€HOB
JlaboparopHsble u
IPOMBIIIJICHHbIE CLIOCOOBI
MOJIYYCHH I'aJIOTCHOB.
[TprMeHeHue TanoreHoB U Ux
COCIMHEHU N

[IpakTuueckas padora Ne 4.
Pemenue
AKCIIEPUMEHTAIIBHBIX 33/1a4 0
teme "I"anoreHsr"

29.12.2023

10.01.2024

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

47

48

49

Kucnopon: naboparopHbie u
IPOMBIIIJICHHBIE CIIOCOOBI
HOJTy4YeHUsI, PU3NICCKHE U
XUMHUYeckue cBoiicTBa. O30H.
[IpumeHeHne KUCIopoaa u
030Ha

OKCI/I,[[BI " IEPOKCUBI

Pemenue 3agau pa3nmyHbIX
THUIIOB

12.01.2024

15.01.2024

17.01.2024

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

50

51

Cepa: HaXOXXJeHHE B TIPUPO/JIE,
CIocoObI TOTy4YeHUS,
¢du3nueckrue 1 XUMHUYECKHE
CBOMCTBA

CepoBoniopo/, cynbhuabt

19.01.2024

22.01.2024

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

52

Kucnoponconepxarmue
COCITMHEHHSI CEPBL.
Oco0eHHOCTH CBOWCTB CEpHOM
KUCIIOTHI

24.01.2024

https://resh.edu.ru/subject/29/11/

53

[TpakTuueckas padota Ne 5.
Pemenue

26.01.2024

https://resh.edu.ru/subject/29/11/




54

IKCIEPUMEHTAIBHBIX 337124 110
teme "Cepa u e€ coenqunenus"

A30T: HaX0XJACHUE B IPUPOJIE,
CIocoObI OTyYeHUS,
¢du3nvecKkre 1 XUMHYECKHE
CBOICTBAa. AMMUAK, HUTPHUJIbI

29.01.2024

https://resh.edu.ru/subject/29/11/

55

56

S7

58

59

60

61

Kucnopoaconepxarniue
COCIMHEHMS a30Ta.
OC00EHHOCTH CBOICTB
a30THOM KHUCJIOTEI

[IpuMeHeHue a3ora u ero
COeIMHEHUI. A30THBIE
ynoopeHus

®dochop: HAXOKICHHUE B
pUPOJIe, CIIOCOOBI
MOJIyueHusl, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA.
®Dochunet u hochun
Oxcunpl pocdopa,
dbochopconepxaiiue
kucnotel. Comu GochopHoit
KHCJIOTHI

[Tpumenenue pocdopa u ero
coeaunenuii. @ochopHsie
yao0peHust

[TpaxTiueckast paborta Ne 6.
Pemenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 110
teme "A3oT u pocdop u ux
coenuuenus"

Yraepoa: HaX0XKICHUE B
MPHUPOJIC, ATIOTPOITHBIC
MoauduKauu; GU3NIecKue u

31.01.2024

02.02.2024

05.02.2024

07.02.2024

09.02.2024

12.02.2024

14.02.2024

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




62

63

XUMHYECKHE CBOICTBA,
IPUMEHEHUE

Oxkcup yriepona(ll), oxcun
yriepoaa(lV), yroasHas
KHCJIOTA U €€ COIU
Pewenue 3ana4d pa3nuyHbIxX
TUIIOB

16.02.2024

26.02.2024

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

64

65

66

Kpemuuii: Haxox1eHHE B
IPHUPOJIC, CTIOCOOBI
nosyueHusi, GU3NYECKue u
XUMHYECKHE CBOICTBA

Oxcun kpemuus(1V),
KPEMHHUEBasi KHCIIOTA,
CHJTKATBI

[TprMeHeHnEe KPEMHUS U €ro
coequnennii. CTekso, ero
MOJTyuYeHUE, BUJIbI CTEKIIa

28.02.2024

01.03.2024

04.03.2024

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

67

68

69

Pemenune 3amau Ppa3INYHBIX
THUIIOB

Cucrematuzanuus u
000011IeHNE 3HAHU 10 TEME
"HemeTtasuisr"

KonTponbhas pabota no teme
"HemeTamasr"

06.03.2024

11.03.2024

13.03.2024

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

70

AHanu3 pe3ynbTaToB
KOHTPOJIbHOM paboThI,
KOPPEKIHs OMUO0K

15.03.2024

https://resh.edu.ru/subject/29/11/

71

ITonoxeHnne MeTamioB B
IIepuonnueckoii cucreme
XUMHNYECKUX 2JIEMEHTOB.
OcCoOeHHOCTH CTPOCHUS
3JIEKTPOHHBIX 00010YEK

18.03.2024

https://resh.edu.ru/subject/29/11/




aTOMOB MECTaJIJIOB

72

OO6mue ¢puznueckre CBOMCTBa
MeTaioB. [IpumeHenue
METAJUIOB B OBITY U TEXHUKE

20.03.2024

https://resh.edu.ru/subject/29/11/

73

74

Cnnasel MetaiioB. Kopposust
METAJIJIOB

Pewenue 3ana4d pa3nuyHbIxX
THUIIOB

22.03.2024

25.03.2024

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

75

76

DIEKTPOXUMUYECKUIN P
HaIIPSKEHUN METAJIOB.
O61ue crocoOb! MOTyYeHHUs
METaJUIOB

OO011as xapakTepucTHKa
MeTaiioB |A-Tpynrbl
[Teproanueckoi cuCTEMBbI
XUMUYECKHX DIIEMEHTOB.
Hatpuii u kanuii: nony4yeHue,
¢buznyecKkue 1 XUuMUYECKHE
CBOMCTBA, IPUMEHEHHUE
IIPOCTHIX BEUIECTB U UX
COEIMHEHUN

27.03.2024

29.03.2024

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

77

OO11as xapakTepucTHKa
MeTaiioB |IA-rpymiel
[leproauueckoii cucTemsl
XUMHYECKHX 3JIEMEHTOB.
Marnuii 1 KanbIui:
nojryueHue, pusndeckue u
XUMHYECKHE CBOICTBA,
MPUMEHEHHE MTPOCTHIX
BEUIECTB U UX COEANHEHUN

01.04.2024

https://resh.edu.ru/subject/29/11/

78

JKécTkocTh BOABI M CIIOCOOBI
€€ ycTpaHeHUs

03.04.2024

https://resh.edu.ru/subject/29/11/




79

AJIIOMUHUH: NTOJTy4YEHHUE,
¢u3nvecKkrue 1 XUMHYECKHE
CBOIICTBa, IPUMEHEHHE

05.04.2024

https://resh.edu.ru/subject/29/11/

80

AmdoTepHbIe CBOMCTBA
OKCH/JIa ¥ THUJIPOKCHUA
AITIOMHUHUS,
TUAPOKCOKOMILIEKCHI
ATIOMUHUS, UX TIPUMEHEHUE

15.04.2024

https://resh.edu.ru/subject/29/11/

81

82

83

Pemenue 3amau Ppa3INIHbIX
THUIIOB

[IpakTuueckas padora Ne 7.
Pemenue
AKCIEPUMEHTAJIBHBIX 33a4 110
TeMe "MeTauibl rIaBHbIX
noarpynn"

OO61as xapakTepucTHKa
METaJIOB TOOOYHBIX
noarpynin (b-rpymnm)
[Teproarueckoi cuCTEMBbI
XUMHYECKHX DJIEMEHTOB

17.04.2024

19.04.2024

22.04.2024

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

84

dusnueckue 1 XUMUIECKUE
CBOMCTBA XpOMa U €ro
COCIMHEHUH, UX TPUMEHEHUE

24.04.2024

https://resh.edu.ru/subject/29/11/

85

86

Baxneiime coefmHeHUS
Maprasna. [lepmanranar
KaJiisl, €ro OKUCIUTEIbHBIC
CBOMCTBaA

d)mnqecmle U XUMHUYCCKHEC
CBOICTBA JKeJIe3a U ero
coequHenui. [lonyuenne n
MIPUMEHEHHUE CIIJIaBOB XKele3a

26.04.2024

29.04.2024

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

87

duznueckue 1 XUMUYECKUE
CBOMCTBa MeaU U €6

03.05.2024

https://resh.edu.ru/subject/29/11/




COC,I[I/IHCHI/If/'I, X IPUMEHCHUC

88

89

90

Dusnyeckue 1 XUMUYECKHUE
CBOMCTBA LIUHKA U €T0
COCIMHEHUH, UX IPUMEHECHHUE.
I'mapOKCOKOMILIEKCHI IMHKA

[IpaxTuueckas padora Ne 8.
Pemenne
HKCIIEPUMEHTAIIBHBIX 33/1a4 0
TeMe "MeTaibl HOOOYHEIX
noarpynn"

Pemenne 3ana4d pa3nudaHbIX
THUIIOB

06.05.2024

08.05.2024

13.05.2024

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

91

92

93

94

95

O06o0061IEHNE U
CUCTEMAaTH3AIHS H3yYCHHOTO
MaTepuaa 1o TeMe
"Mertannb!"

KonTponbHas pabota mo Teme
"Merasuter"

AHanu3 pe3yibTaToB
KOHTPOJIbHOH paboThI,
KOPPEKIIUS OIIHO0K

POJ’II) XHUMHUHU B O6CCH€‘I€HI/II/I
YCTOMYMBOT'O Pa3BUTHS
yenoBedecTBa. IloHsATHE O
Hay4YHBIX METOJIAX
HCCJICIOBAHUS BEIICCTB

Hayunsle mpuHIAIIBI
OpraHMU3ali XUMUYECKOIO
IIPOU3BOJICTBA.
[IpomblnieHHBIE CITOCOOBI
MOJTYYEHHS BAKHEUIITNX
BEILECTB

15.05.2024

17.05.2024

20.05.2024

22.05.2024

24.05.2024

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




96

XUMHUYECKOe 3arpsi3HeHue
OKpYKaroILIEH Cpelibl U €ro
MOCIIEICTBUS

27.05.2024

https://resh.edu.ru/subject/29/11/

97

98

99

100

XUMHUS U 30pOBbE YETIOBEKA.
JlexapcTBeHHBIE CpEenCTBA

Xumus numu. Pons XxuMun B
o0ecrieueHny MUIEeBOI
0e30MacHOCTH

KocmeTnueckue u
napdroMEpHBIE CPEJICTBA.
briToBas xumusa

XHUMHS B CTPOUTEIIBLCTBE.
Baknelimue cTpoUTENbHBIE U
KOHCTPYKLIMOHHBIE
MaTepHabl

28.05.2024

29.05.2024

30.05.2024

31.05.2024

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

101

102

XHUMHS B CEJTLCKOM XO3SIUCTBE.

Opranunueckue u
MUHEpPAJIbHBIE yI00pEHUS

Cucrematuzanuus u
00001IeHHE 3HAHUH TT0 TEME
«IIpoMBITIIEHHBIE CTIOCOOBI
MOJTyYEHUS BEIIECTBY

03.06.2024

04.06.2024

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

OBIIEE KOJIMYECTBO YACOB
110 [TIPOT'PAMME

102




YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., JIynun
B.B.; nox penakuueii Jlynuna B.B., O0miecTBO ¢ OrpaHu4eHHON OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3narenscTBo «IIpocBenieHne»

» Xumus, 11 knacce/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlyaun B.B.; mon
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