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HOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamMma mo XMMHH Ha YpOBHE CpeHEro o0miero obpa3zoBaHus pa3paboTaHa Ha
ocaoBe ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanum B Poccuiickoit
®enepanum», TpeOOBaHUI K pe3ynbTaTaM OCBOSHHS (ellepaibHON 00pa30BaTENbHON MPOrPaMMBbI
cpenHero  obOmero  oOpazoarmsi(POIl  COO), mupencraBieHHbix B DenepaibHOM
rocygapctBeHHOM oOpazoBarenbHoM ctangapre COO, c¢ yuérom KoHueniuu mnpenoiaBaHus
yuebHoro mpenMera «XuMHUs» B 00pa3oBaTeNbHBIX opraHm3anusax Poccuiickoit ®exepanumy,
peayn3yIoUMX OCHOBHbBIE 00pa3oBaTeIbHbIE MPOTrPAMMbI, U OCHOBHBIX MOJOXkeHUH «CTpareruu
pa3Butus BocnuTaHusa B Poccuiickoil ®@enepanuu Ha nepuon no 2025 roxa» (Pacnopsixenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMUs Ha YPOBHE YIIIyOJIIEHHOTO U3y4EHUS 3aHHMAaeT Ba)KHOE MECTO B CUCTEME €CTECTBEHHO -
HaydHOro oOpaszoBanusi ydammxcs 10-11 kmaccoB. M3ydenume mnpenmera, peainsyemMoe B
ycinoBusX A depeHIIupoBaHHOT0,  NPOoQUIBHOrO  00y4deHus, MpU3BaHO  OOECIeYUTh
0011100pa30BaTENbHYI0 U OOIIEKYIBTYPHYIO MOATOTOBKY BBIMYCKHUKOB HIKOJIbI, HEOOXOAUMYIO
JUId aJanTaluyd WX K OBICTPO MEHSIOIIMMCS YCIOBUSM JKM3HH B COLIMYME, a TakxXke JUIs
MIPOJIOJKEHHS] OOyUYEeHHs] B OpraHu3alusax NpodecCHOHaIbHOIO 00pa30BaHusl, B KOTOPBIX XUMHMS
SIBIISICTCSI OJTHOM M3 IPUOPUTETHBIX TUCIIHTLIIHH.

B nporpamme mno xuMHM Ha3zHaueHHE IpeaMeTa «XUMHUS» TOJy4daeT MOoJApOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUM C OCHOBononaramomumu nojoxerusmu OroC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€JIEeH, CO/IEepKaHUs, PE3yabTaTOB 00ydeHHs] U TpeOOBaHUI K YPOBHIO
MOJATOTOBKM BBIITYCKHUKOB. CBHMJETEIBCTBOM TOMY SIBJISIOTCSA CJEIYIOLIUE BBINOJIHAEMbIE
IIPOrpaMMoH M0 XUMHUH (PyHKLIKU:

e  UHPOPMALMOHHO-METOJMYECKas, pealu3alus KOTOpoil oOecreunBaeT IOIy4eHHE
NPEJCTAaBICHUS O LEJIX, COJAepXkKaHMUHU, oOIIel cTpaTeruu oOydeHHs, BOCHMTAHUS U Pa3BUTHS
oOyyaromuxcs CpeJcTBaMu IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO NMpoduiis;

®  OpraHM3alMOHHO-IUIAHUPYIOLIAsi, KOTOpas MpeAyCMaTpUBAET ONpeAeIeHHE: IMPUHIIUIIOB
CTPYKTYpUPOBAHUS U MOCJIEJOBATEIBHOCTH M3y4eHHsI Y4eOHOro MaTepuaa, KOJMYEeCTBEHHbIX U
KayeCTBEHHBIX €ro XapaKTepUCTUK; MOJIXOJ0B K (OPMHUPOBAHUIO COJAEPKATEIBHON OCHOBBI
KOHTpOJII M OLEHKH O00pa3oBaTelIbHbIX MJOCTIKEHMH OOy4aroluxcsi B paMKaXx HTOrOBOM
aTTecTaluu B GOopMe €MHOIO rOCyJapCTBEHHOTO 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUs] XUMHHU:

®  YCTaHaBIMBAeT MHBApPUAHTHOE MPEJMETHOE COJep)KaHue, 00s3aTenbHOe Ui U3YyYEeHUs B
paMKax OTAENbHBIX MpoQuiel, NpeaycMaTpuBaeT paclpeieieHue U CTPYKTYpUPOBAaHUE €ro Io
KJIaccaM, OCHOBHBIM COJIepKaTeIbHbIM JIMHUSIM/pa3ienaM Kypca;

e 1aéT NMpUMEpPHOE paclpeielieHue y4eOHOro BPEMEHHU, PEKOMEHIYEeMOIo Ul HU3ydeHHs
OTJEJIbHBIX TEM;

e mpezsaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh 3yUEHHs yUeOHOTO MaTepualia ¢ y4éTom
JIOTMKH MTOCTPOEHUS Kypca, BHYTPUIIPEMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e 1aéT METOAMYECKYI0 HHTEpHpeTaluio Leded U 3ahad  M3y4eHus I[peaMera Ha
yrIIyOJ€HHOM YpOBHE C Y4E€TOM COBPEMEHHBIX IMPHOPUTETOB B CHUCTEME CpEIHEero oOIIero
o0pa3oBaHus, coJiepKaTeIbHON XapaKTePUCTUKHU TUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS OCHOBHOM
o0pa3oBaTesIbHON MPOrpaMMbl CpeiHero oOlriero oopa3oBaHusi (JITUYHOCTHBIX, METalpeAMETHBIX,



NpPEeIMETHBIX), a Takke C YYETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHBIX JEHCTBUI
00y4aromerocs Mo OCBOCHUIO COJICPKAHUS TIPEAMETA.

[To BceM Ha3BaHHBIM MO3ULUAM B IIPOrpaMMe MO0 XUMHUH IIPETYCMOTPEHA IPEEMCTBEHHOCTD C
oOy4yeHHeM XMMHUHU Ha YpOBHE OCHOBHOTO oOImiero obpasoBanus. 3a mpeieaamMu YCTaHOBICHHOU
IIPOrpaMMoOil MO XMMMM 00s3aTeNbHON (MHBAapUAHTHOMN) COCTABJISIOIIEH COJEp)KaHUs y4eOHOTO
npeaMera «XUMHsD» OCTaéTcs BO3MOXHOCTh BbIOOpa €ro BapHMAaTHBHOM COCTAaBIISIOLIECH, KOTOpPast
JIOJIKHA OIIPENENIATHCA B COOTBETCTBUU C HANIPABICHUEM KOHKPETHOTO Mpoduis o0ydeHus.

B cootBercTBUU ¢ kKOHUENTyabHbIMU TIOJI0KEHUAIMU PT'OC COO 0 HazHAaYEHUU MPEIMETOB
0a30BOro M yriIyOJNEHHOTO YpOBHEHW B cucteme IudQepeHIMpOBAaHHOTO OOy4YeHHsS Ha ypOBHE
cpeaHero oOmiero oOpa3oBaHMsSI XMMHUS Ha YpPOBHE YIIyOJEHHOIO H3Y4€HHs HaIpaBieH Ha
peain3aiuio NPeeMCTBEHHOCTH C MOCIEAYIOIUM 3TallOM MOJIY4YeHHs] XUMUYECKOTro 00pa3oBaHus
B paMKax M3YYEHHs CIELHAJIbHBIX €CTECTBEHHO-HAyYHBIX U XMMHUYECKUX JUCHMIUIMH B By3aX H
OpraHM3alUsaX CpeIHEero npoQeccuoHaIbHOTO 00pa3oBaHUs. B 3Toll cBs3u H3ydyeHHE NpenMera
«XUMHS» OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha pacIIUpeHHe U YriayOleHHe TeOpEeTUYECKOW U
MPaKTUYECKON IMOATOTOBKH OOy4aromMXCs, BHIOpABUIMX OMNpENeNEHHbIN Npoduiab oOydeHHs, B
TOM 4YHCIE C TEepPCHEKTUBON TMOCIEAYIOIIETO TMOJYyYeHHUs] XUMHUYECKOro oOpa3oBaHMs B
opraHu3amusax mpodeccuoHaibHOr0 oOpazoBanms. Hapsay ¢ atum, B cBete Tpeboanuit ®I'OC
COO K miaHUpyeMBIM pe3yibTaTaM OCBOEHHs (QenepaibHOl 00pa3oBaTeNbHOM NpOorpamMMbl
cpenHero oOmiero oOpa3oBaHMsI H3Y4YeHHME IpeaMeTa «XHUMHs» OPHUEHTUPOBAHO TAaKXKe Ha
pellieHre 3a/1a4 BOCIUTAHUS U COLIMAJIbHOIO Pa3BUTUS 00ydarolmuxcs, Ha GOPMUPOBAHUE Yy HUX
OOIIIEUHTEIUICKTYaJIbHBIX YMEHUW, YMEHHH palMOHATU3ANK Y4eOHOTO TpyJda M O0O0OOIIEHHBIX
Coco00B JIEATETBbHOCTH, UMEIOIINX MEX TUCIUIUIMHAPHBINA, HAIPEAMETHBINA XapakTep.

CocraBnsomuMu  npeaMera «XUMUS» Ha ypPOBHE YINIYOJIEHHOTO W3Yy4YEHHUs SBISIOTCS
yray6nénnasle Kypebl — «Opranudeckas xumusi» U «OOmas M HeopraHuueckas xumusy». Ilpu
OIpENIEeNIEHNU MOJAX0J0B K OTOOpY M CTPYKTYPHOM OpraHM3alluU COJAEP’KaHWs ATUX KypCOB B
nporpaMMe Mo XMMHH 32 OCHOBY NpHUHATHI noJjiokeHuss ®I'OC COO o paznmmuusax 6a30BOro u
yri1yO6a€éHHOro ypOBHEH U3ydeHUs peMeTa.

OcHoBy coaepxkaHus KypcoB «Opranuueckas XuMus» U «O011as 1 HeopraHudeckas XuMHus»
COCTaBJIIET COBOKYIHOCTb NPEIMETHBIX 3HAHUNH U YMEHHH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO
U3y4YeHMs IpeaMeTa. JTa CUCTeMa 3HaHUH MOJydaeT onpeAeaéHHOe TEOPETHYECKOE JOIOIHEHHE,
II03BOJISIOIIEE OCO3HAHHO OCBOUTH CYILECTBEHHO 0OJIBIINN 00bEM (PaKTOJIOrMYECKOro MaTepuaa.
Tak, Ha yrayOGiE€HHOM YpOBHE H3ydeHMs IpeaMeTa oOecrieyeHa BO3MOXKHOCTh 3HAUUTENILHOTO
yBeIMUEHUsI 00bEMa 3HAHUM O XMMHUYECKUX 3JIEMEHTax U CBOMCTBAX MX COEAMHEHHH Ha OCHOBE
paclIMpeHuss W yriIyOJeHHs NpeACTaBICHUH O CTPOSHHM BELECTBA, XUMHUYECKOW CBSI3HM U
3aKOHOMEPHOCTSX MpPOTEKAHUs peaklHi, paccMaTpUBAEMbIX C TOUYKHU 3pEHHUS XUMHUYECKOU
KUHETHKH M TepMoauHaMHKH. M3yueHue nepuoandeckoro 3akoHa u Ilepmonmueckoil cuctembl
XUMUYECKUX 3JIEMEHTOB 0azupyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXaHMUYECKHX MPEACTaBICHUAX
O CTPOEHHMH aToMa. XUMHYECKasl CBSI3b OOBSICHAETCS ¢ TOUKH 3PEHUS SHEPreTUYECKUX U3MEHEHUI
npu e€ oOpa3oBaHUU M pa3pyIIEHUH, a TAKXKE C TOUYKH 3PEHUS MEXaHU3MOB €€ 0Opa30BaHUS.
W3yuenne  TUMOB  peakuumi  JomosHsercs  (GopMHpOBaHMEM  IpeACTaBleHUE 00
AIEKTPOXUMUYECKUX IIPOLEccCaX M AIEKTPOJIN3E€ PACIIaBOB U pPacTBOPOB BellecTB. B Kypce
OpPraHM4ecKOl XMMHUHM IpPU PACCMOTPEHHUU PEAKIMOHHON CHOCOOHOCTH COEAMHEHHH Yyaemnsercs
ocoboe BHUMaHHME BOIpocamM 00 3JIeKTPOHHBIX 3(ddekrax, 0 B3aMMHOM BIIMSHHUM AaTOMOB B
MOJIEKYJIaX M MEXaHU3MaX peaKLni.



Ocoboe 3HaueHHWE HWMEET TO, YTO Ha COJAEP)KaHHE KypCOB XMUMHH YIIIyOJEHHOTO YPOBHS
M3YUYEHHS I KJIACCOB OTpeesIEHHOTO poduis (TIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJIHEHUH K OO0IIel CUCTEME MPEIMETHBIX 3HAHHM) OKa3bIBAIOT BIMSIHUE CMEKHBIE IIPEIMETHI.
Tak, Hanpumep, B COAEpKaHUU MPEIMETa I KIaCCOB XUMHUKO-(PU3NIECKOTO poduiisi O0bIIoe
3HaueHue OyayT UMeTh 3JEMEHThl yuyeOHoro Mmartepuana no obOmed xumuu. [lpu nszydenun
npeaMeTa B JJAHHOM Cllydae aKIEHT Oy/eT c/einaH Ha OOIIHOCTh METOJIOB MO3HAHHS, OOIIHOCTH
3aKOHOB M TEOPUI B XUMUH U B (PU3UKE: aTOMHO-MOJICKYJISIpHASI TEOPHs (MOJIEKYISIpHASI TEOPHS B
¢u3nKe), 3aKOHBI COXPAaHEHHS MAacChl W DHEPIrUH, 3aKOHBI TEPMOJWHAMHKH, JJIEKTPOJIH3a,
IIPEJICTaBJICHUS O CTPOCHHUU BELIECTB U JIPYroe.

B 10 xe Bpems B coiepkaHHM IpeaMeTa s KIacCOB XMMHKO-OMOJIOTHYECKOTO MpOoQuis
OOJIBIIMN yJIeNbHBIN BeC OyJeT MMETh OpraHudeckas Xumus. B 3TOM ciydae mpenocTaBiseTcs
BO3MOXHOCTh i1 00Jiee OOCTOATEILHOIO PACCMOTPEHUSI XUMUYECKOW OpraHu3alui KIETKH Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K TMpPUMEPY, TaKUE€ CTPYKTypHbIE
KOMITOHEHTBI, KakK JIMOUAbI, OEJKH, YIJIeBOJbl, HYKIEHMHOBBIE KHUCIOTHI M Apyrue. Ilpu stom
3HaHMUS O COCTaBE€ U CBOMCTBAX IMPEJCTABUTENEH OCHOBHBIX KJIACCOB OpPraHUMYECKHUX BEIIECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (DOTOCHHTE3A, AbIXaHHUS, TUIIEBAPEHHUSL.

B nnane ¢popmMupoBaHus OCHOB HAyYHOTO MUPOBO33PEHMSI, OCBOCHUSI O0IIEHAYIHBIX METOIOB
MO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHUSI HAYYHbIX 3HAaHUN H3ydeHHe ImpeameTa «XUMUs»
Ha yriyOJn€HHOM YypOBHE OCHOBAaHO Ha MEXIPEJAMETHBIX CBS3SIX C Yy4eOHBIMHU MpeIMeTamu,
BXOJIIIUMU B COCTaB MpeAMETHBIX obnacTeil «EcTecTBeHHO-HayuHble TpeaAMETh, «MaTtemaTuka
1 uHpopMaTuka» u «Pycckuil A3bIK U TUTEpATypay.

[Ipn u3ydenum ydeOHOTO mpenMera «XUMHUS» Ha YrIIyONEHHOM YpPOBHE TakKe, KaK Ha
YpOBHE OCHOBHOTO M CpeaHero oomero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3aaadei
MEPBOCTEIIEHHOM 3HAYMMOCTH SIBIIETCS (OPMUPOBAHHME OCHOB HAyKM XHMHUU Kak 0O0JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JIEATEIbHOCTH 4YeJIOBEKa M OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyNIbTypbl. Perienue 3Toil 3amauu Ha yriayOJ€HHOM ypOBHE H3YyUEHUS
IpeaMeTa IpeanoiaraeT peaau3alnio TakuX Lesei, Kak:

e  (opmupoBaHHE MPEJCTABICHUN: O MaTEpUATbHOM €JUHCTBE MHPA, 3aKOHOMEPHOCTSIX U
M03HABAEMOCTH SIBJICHUN MPUPOIbI, O MECTE XMMHUH B CUCTEME €CTECTBEHHBIX HAyK U €€ Beayllen
poJi B 00€CIeYeHNH YCTOMYUBOIO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUU MPOOIEM dKOJIOTUYECKOM,
SHEPreTUYecKOd M MHIEeBON 0e30macHOCTH, B PAa3BUTHUM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuasos, HOBBIX  HCTOYHHKOB SHEPIuH, B obecrnieueHnu paIoHaIbHOTO
MIPUPOIOIOIIBE30BaHuUs, B (DOPMUPOBAHUHM MUPOBO33PEHUS M OOIIECH KyJIbTYyphl UYEIOBEKa, a TaKkKe
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpejie;

® OCBOCHHME CHUCTEMbl 3HAaHUH, JEKAIUX B OCHOBE XHMHYECKON COCTaBISIOIIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (QyHIaMEHTAIbHBIX MOHSTHI, 3aKOHOB M TEOPUN XUMHH,
COBPEMEHHBIX NPEICTABIECHUA O CTPOCHHMH BELIECTBA HA PAa3HBIX YPOBHSX — aTOMHOM, MOHHO-
MOJIEKYJISIDHOM, HaJAMOJIEKYISIPHOM, O TEPMOJMHAMUYECKUX U KUHETMYECKUX 3aKOHOMEPHOCTAX
IIPOTEKAHUSI XUMHUYECKMX PEAKLUi, O XMMHUYECKOM pABHOBECHM, PAacTBOpPaX M JIUCHEPCHBIX
cucremMax, 00 00X Hay4YHBIX MPUHIMIIAX XUMHUECKOTO TPOU3BO/ICTBA;

e ¢opmupoBaHue y OOy4arIIUXCSd OCO3HAHHOTO MOHUMAaHHUS BOCTPEOOBAHHOCTH
CHCTEMHBIX XMMHUYECKUX 3HAHWH A1 OOBSICHEHUS KIIOYEBBIX M M MpobieM COBpeMEHHOU
XUMUH, A7 OOBSICHEHHS M TPOTHO3UPOBAHUS SBJICHUH, HMMEIOUIMX €CTECTBEHHO-HAYYHYIO

MIPUPOAY; TPAMOTHOTO PELICHUS MPOoOJieM, CBSI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS, aHATTU3a U
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OILIGHKU C TO3UIMHA IKOJOTHMYECKON O€30MacHOCTH MOCIEACTBHI OBITOBOW M NMPOU3BOACTBEHHOU
JACATCIBHOCTH 4YCJIOBCKA, CBSI3aHHOM C XHMHYECKUM MMpOU3BOACTBOM, MHCIIOJB30BAHUECM U
nepepaboTKOW BEIIECTB;

e yrioyOJeHHe TMPEACTAaBICHUH O HAyYHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX s
nprOOpETEeHUs] YMEHU OPUEHTHPOBATHCS B MUPE BEIIECTB U OOBSCHEHUS XUMHYECKUX SIBICHUH,
HMCIOIIMX MCCTO B IIPHUPOAC, B npaKanecxoﬁ ACATCIIBbHOCTH 1 HOBCGIIHCBHOﬁ JKHU3HU.

B mnnane peanusanuu nepBOOYEpPEAHBIX BOCHMTATENbHBIX M pPa3BUBAOIMUX (DYHKIUI
LEJIOCTHOM CHCTEMBI CpeAHero oomiero o0pa3oBaHUS NMpPU W3YYCHHH MpenMeTa «XuMHS» Ha
yrIyOnE€HHOM ypOBHE 0CO0YI0 aKTyaIbHOCTh MPHOOPETAIOT TAKKE LENU U 33/1a4H1, KaK:

e BOCHUTaHUE YOSKIEHHOCTH B MTO3HABAEMOCTHU SIBJICHUH MPUPOJIBI, YBAXKEHUS K MPOIECCY
TBOPYCCTBA B oOJacTu TCOPCTUUCCKUX W MNPUKITATHBIX I/ICCJ'IGI[OBaHI/II\/II B XMMUH, q)OpMI/IpOBaHI/IG
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® pa3BUTHE MOTHBAIMK K OOYYCHHIO W TO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M
CaMOBOCTIMTAHHUIO HAa OCHOBE YCBOCHHSI O0OIIEYEIOBEUECKIX IIECHHOCTEH;

° Pa3BUTHUEC NTO3HABATCIIbHBIX UHTCPECOB, MHTCIINICKTYAJIbHBIX U TBOPYCCKUX crocoOHocCTel
oOyuaronuxcs, (popMHpoBaHHE Yy HHX CO3HATEIBHOTO OTHOIIEHUS K C€aMOOOpa3OBaHUIO U
HENpephIBHOMY 00pa30BAHMIO KaK YCIOBHMIO YCHEIIHON Mpo¢ecCHOHATBLHOM M OOIIeCTBEHHOM
JEeSATETbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/IOPOBBIO M TIOTPEOHOCTH B 3I0POBOM
o0pase X13HHU;

e (opmupoBaHHE YMEHHUH U HAaBBIKOB pPAa3yMHOTO MPHUPOAOIOJB30BaHUs, pa3BUTHE
AKOJIOTUYECKOW KYJIBTYPhI, NPUOOPETEHHE OIBITA OOIMIECTBEHHO-TIOJIC3HOW HSKOJOTHUYECKOU
NeSITeIbHOCTH.

OO01ee 4MciIO YacoB, MPEAYCMOTPEHHBIX JUISl M3YYEHUS XUMHMM Ha YriyOJI€eHHOM YpOBHE
cpenHero oOmiero obpaszoBanus, cocraBiser 204 wacos: B 10 xmacce — 102 gaca (3 yaca B
Henenmo), B 11 kimacce — 102 gaca (3 yaca B HEZICIIO).

B mporpamme comepkuTcsi ImepedeHb MpakTHueckux pabot. Ilpu cocraBiaenun pabdodyeit
IporpaMMbl ObLIO Y4T€HO obOopyroBanue ToYkM pocTa JUlsl ero HCIHO0JIb30BAHHS BO BpeMs
IIPOBEJICHUS J1a00OPaTOPHBIX M MPAKTUYECKUX PabOT, a TaK K€ JJis JAOCTH)KCHHS MJIaHUPYEMbIX

MPEIMETHBIX PE3YIIbTaTOB. [{udposas maboparopusi 1Mo XUMHUHU Releon. Komriekrarus:
0eCTPOBOTHON MYJIbTUIATYMK 0 XUMHUU C 4-Ms BCTpaWBaeMbIMH JaTdyukamMu (matauk pH c
IUama3oHoM u3MepeHuss He yxke yem oT 0 mo 14 pH, naruyuk BBICOKOHM TemmepaTypbl
(TepMomapHbIil) C JMANa3oHOM M3MepeHHs He yxke ueM oT -100 mo +900°C; narumk
3JNEKTPONPOBOAUMOCTH C JUana3oHoOM u3MmepeHus He yxe yem oT 0 mo 200 mMxCwm; ot 0 nmo
2000mkCwm; oT 0 go 20000MkCM; JIaTYMK TeMIlepaTyphl INIATUHOBBIN C IMANAa30HOM HW3MEPEHUS
He yxe yemoT -30 10 +1200C). OTaenbHBIE TaTYMKU: JATYUK OINTHYECKOW IJIOTHOCTH S525HM
Axcecyapbl: kabens USB  coemHHUTENBHBIN, 3apsAHOE YCTPOKCTBO ¢ kabenem miniUSB, USB
Ananrep Bluetooth 4.1Low Enerqy.

Kpatkoe pykoBOJCTBO MO 3KCILIyaTaluu HUQpoBoii 1abopaTtopun
[IporpammHoe obecrieueHue

Metonudeckue pekomenaanuu (40 pador)

HoytOyk(1 mTyka).

M®YV (npunrep, ckanep,konup)(1 mr.)



COILEPKAHUE OBYYEHUA
10 KVIACC

OPI'TAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OPraHUYECKOW XMMMH, MPEJICTaBICHME O MHOrooopasuu
OPraHU4YEeCKUX COCTMHECHUMN.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoMma yriepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aToMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 0O0pa3oBaHMsI KOBaJEHTHOMN
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). TUIbl epekppIBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBs3ell B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTHe 0 cBOOOAHOM paauKaie, Hykieoduse u eKTpodue.

Teopuss cTpoeHusT oOpraHudeckux coeauHeHnid A.M. byriepoBa M COBpEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MounekynspHble U CTpYKTypHble QopMmyibl. CTpyKTypHble (GOPMYJbl pPa3lIMYHBIX BHAOB:
pa3BépHyTas, COKpam€HHas, ckeneTtHas. HM3omepus. Buasl u30Mepuu: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. OJNEKTPOHHBbIE A(PGEKTHl B MOJIEKYlIaX OpPraHMYECKUX COEJAMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccuukanuu OpraHudecKux BemecTB. [lorsaTue o GyHKIMOHATBHON
rpynmne. I'omonorus. 'omonoruueckue psabl. CucremMarnyeckass HOMEHKIATYpa OpraHMYecKUX
coequaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctTn W Kiaccuukanus  OpraHMYECKUX — peakiuid.  OKHCIUTEIbHO-
BOCCTaHOBUTEJbHBIE PEAKIIMHN B OPraHUYECKONH XUMUU.

DKCIepUMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB W MX MPEBpAIllEHUI: 03HAKOMJICHHE C
oOpa3laMu OpraHM4YecKrX BEIIECTB U MaTepualaMyd Ha UX OCHOBE, OMBITHI 10 MPEBPAILICHUIO
OpraHMYeCKHUX BEIIeCTB MpH HarpeBaHuu (TUlaBieHUE, OOyIJIMBaHHE U  TOpPEHHue),
KOHCTPYHPOBaHUE MO/JIEJIel MOJIEKY]l OPTaHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Ankansl. ['omonornyeckuii psa ankaHoB, oOmias (Gopmynia, HOMEHKIATypa U U30MEpPHUS.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJKaHOB, SP°-rHMOpHAN3aLMs ATOMHBIX
opOuTanei yriepoja, o-cBsi3b. OuU3nueckue CBOICTBA aKaHOB.

XUMUYECKHE CBOWCTBA ANKAHOB: PEaKIUU 3aMEIICHUs, U30MEPU3AINU, JeTUIPUPOBAHNUS,
UMKIU3aldY, THPOJIM3a, KpekuHra, ropenus. [IpeacraBneHue o MexaHHU3ME peakUui
paZuKaIbHOTO 3aMELICHHUS.

Haxosxnenue B npupojae. CriocoObl NOTy4YeHUs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. O6mas Gpopmyna, HOMEHKIaTypa U n3omepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOTEHTaH,
LUKJIOreKCcaH) MUKI0aaKaHoB. CrocoObl MOTy4YeHUs U IPUMEHEHUE UKIOAIKAHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ alKeHOB, SP’-rMOpUIM3alMs aTOMHBIX opOuTaneii
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U TeoMeTprueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
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CBOMCTBA QJKEHOB. XHMHUYECKHE CBOMCTBA: PEAKUMHU IIPUCOCIAMHECHHMS, 3AMEIICHUSA B O-
IIOJIOKEHUE TPU JABOWHOW CBA3M, NOJMMEpHU3auuu M okucieHus. [IpaBwio MapkoBHHMKOBA.
KavecTBeHHbBIE peakiiuy Ha ABOMHYIO CBsI3b. CHOCOOBI NOTYYEHHUS M IPIMEHEHHUE AIKESHOB.

Ankamuensl.  Krnaccupukamust — ankagueHoB — (CONPsDKEHHBIC,  M30JHPOBAHHBIC,
Kymynupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHMS W XHUMHYECKHX CBOWCTB
conpspKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus cCONpsKEHHBIX JMEHOB.
CriocoObI mosTy4eHHs 1 IPUMEHEHHE alIKaEeHOB.

AnkuHbl. ['OMONOTHYeCKHiA psii aTKUHOB, oOmIas GopMyia, HOMEHKIATYpa U U30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-rHOpUAM3alMs aTOMHBIX
opOutaneit yraepona. duzmyeckue CBOMCTBA aJKUHOB. XHUMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOEUHEHMS], JUMEPU3ALUA U TpUMepU3aluy, okucieHus. KucnoTHble cBONWCTBa aJKMHOB,
HMMEIOLUX KOHIEBYIO TPOiHYIO CBs3b. KauecTBeHHBIE peakiMu Ha TpOHHYIO CBA3b. CrocoObl
MOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo10po sl (apeHsl). ['omomornueckuii psii apeHoB, oo1mas hopmya,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH301a.
Ouznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: PEeaKIUuu
3aMeleHusi B O€H30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJMKalle, peaklUHU MpPUCOeIUHEHUS,
OKHCJIEHHE TOMOJIOToB Oensona. Ilpencrasienne o0 opueHTHPYIOIIEM JIEHCTBUU 3aMecTUTeNen
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE AJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajgoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Tonmumepuzamuss  crupona.  CnocoObl  MOMy4eHUST U NPUMEHEHHE  apOMaTHYECKUX
YIJ1€BOJOPO/IOB.

[Ipuponnsrit ra3. I[lonyrasie HedTsaHBIC Ta3bl. HedTh u €€ mpoucxoxacHue. KameHHbIi
YIroJib M TPOJIYKTHI €ro mepepadoTku. CrnocoObl mepepadoTKH HEPTH: MEPEroHKa, KPEKHHT
(TepMHuYeCKUH, KaTaluTUYeCKuii), pudopmunr, mupoiu3. [IpoaykTel nepepaboTku HedTH, HX
IIPUMEHEHHE B IIPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMUHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

DJNEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIly, HHUTPOrpyIIly, LUaHOTIpynny, amuHorpynmy. J[lelictBue Ha
rajloTeHNPOU3BOJHbIE  BOJHOTO M  CIUMPTOBOIO  pacTtBopa Iménouyd. Bsaummoneiictue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayuioopraHMYecKUX COEAMHEHUSX.
Vcnonp3oBaHue TraloOreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHHTE3€
OpPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEIIECTB M MX IPEBPALICHUI: H3y4CHHE
¢u3nyeckux  CBOMCTB  YIJI€BOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aUMOJEHCTBUE AalETWIEHA C aMMHA4YHbIM pPAacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHapy)KEHHE YIiepoJa W BOJOpOJia B OPraHMYECKHX BEIECTBaXx,
MOJIydeHHEe ATUJIEHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE c KoJulekuusmu «HedTs» u
«Yromb», ¢ oOpa3namMu IjacTMacc, KaydyyKOB U pEe3UHBl, MOJEIMPOBAHUE MOJIEKYJ
YIJI€BOIOPOJOB U TAJIOTEHIPOU3BOAHBIX YTIEBOAOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coeIHHEHUs.

[IpenenvHble omHOaTOMHBbIE crnupThl. CTpoeHHME MOJEKyNl (Ha HpUMEpe MeTaHoJa U
sTanosa). ['omonorudeckuit psij, odmas popmyna, H30MepHsi, HOMEHKIATypa U KiIacCU(UKAIIHSL.
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®dusnyueckue CBOWCTBA NPENETbHBIX OJIHOATOMHBIX CIUPTOB. BOJIOpOJHBIE CBS3U MEXIY
MOJIEKYyJIaMH ~ CIHUPTOB. XHMMHYECKHE CBOMCTBA: pEAaKIMU 3aMEIICHUS, JETUpaTalui,
OKHUCJICHUSI, B3aUMOICHCTBUE C OPraHUYeCKUMU U HEOpraHnyecKuMu kucioramu. KauectBeHnas
peakuus Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHOJIa U METaHOJa Ha OPraHU3M YeJOBEKa.
CriocoObI MOJTydeHUsT U TPUMEHEHUE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcobeHHOCTH (PU3HUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb W DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMHM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPTraHUYECKUMH
KHCJIOTAaMH, Ka4eCTBEHHAs PEaKIMs Ha MHOTOATOMHBIE cUpThL. [IpencraBienne o MexaHu3Me
peakuuii HykieopribHOTo 3aMmenienus. JleiictBre Ha opranu3M yesnoBeka. CrocoObl MOTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OCH30JIBHOTO sIIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHosna. KaduecTBeHHbIE
peakuuu Ha ¢enon. Tokcumunocts (enona. CrocoObl ToOJNydeHHs] W TpUMEHeHue (eHona.
®denospopmanpaeruIHas cMoJIa.

KapOonunpHbIE COCNUHEHHMS — aNbJETHABl W KETOHBL. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['oMoJlorHYecKkre psbl albIeruj0oB M KETOHOB, o0mas Qopmyina,
n3oMepusd U HOMeHKiarypa. duszndeckne CBOWCTBA albIACTHMAOB U KETOHOB. XHUMHUYECKHE
CBOWMCTBA QIBJCTHIOB W KETOHOB: peakiuu mnpucoequHeHuss. OKUCICHUE albJCTH/IOB,
KayeCTBEHHbIE PEaKIUH Ha anbaerujpl. CrocoObl MOJydyeHUS M NMPUMEHEHHE ajlbJAETUA0B U
KETOHOB.

OAHOOCHOBHBIE Tpe/eNibHbIe KapOOHOBbIE KHUCIOTHl. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepus u HOMeHKIaTypa. Pu3nMdecKkne CBOWCTBA OJHOOCHOBHBIX
MpeelbHbIX KapOOHOBBIX KHCIOT. BoJopoaHbie CBS3M MEXIY MOJIEKYJIaMHU KapOOHOBBIX
KUCTIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius 3TepuUKalUU, PEaKUu C
y4acTueM YTieBOAOPOIHOTO pajaukaia. OcoOeHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHATHE
0 MPOU3BOJHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX 3upax. MHOroobpaszue kapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneIbHBbIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUIAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHO/NE8As, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHe KapOOHOBBIX KHCIIOT.

Crnosxubie >¢upsl. ['omonoruueckuit psg, obmas Gopmyna, u3oMepus U HOMEHKIATYpa.
®u3nuecKre 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIIOM U IIETOYHOM cpelie.

Kupsl. Ctpoenue, puznueckue ¥ XUMHYECKHUE CBOMCTBA KUPOB: THIPOJIHU3 B KUCIOW U
esoyHoi cpenae. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
KHUCIOT. JKupbl B Ipupo/Ie.

MBpbL14 KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmiass xapakTepucThka yriaeBoaoB. Kiaccudmukamus yriaeBogoB (MOHO-, IH- H
nonucaxapuabl). MoHocaxapupl: TJIIOK03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
@dusnyeckue CBOMCTBA M HaxoxJaeHue B npuponge. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEAKIMU C Y4YacTHEM CHHUPTOBBIX M  albACTUIHON TpyHn, CHOUPTOBOE U
MOJIOYHOKHCTIOEe OposkeHue. [lpuMeHeHue TIIOKO3bI, €€ 3HaUYE€HHWE B IKU3HEACATEIHLHOCTH
opranu3ma. Jlucaxapuapl: caxapo3a, MajabTO3a M JaKTo3a. BoccTaHaBiIMBawIMEe WU
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HEBOCCTaHABJIMBAWOIIKME aucaxapuipl. ['maposm3 nucaxapunoB. Haxoxaenue B mnpupoie u
npumeHenue. [lonncaxapuapl: Kpaxmall, INIMKOTeH M Lemunoio3a. CTpoeHue MaKpOMOJIEKYI
KpaxMaja, TJUMKOI€Ha M Le/uitosio3bl. dusnueckue CBOHCTBA Kpaxmajga U LEJUIIOJIO03BL
XUMHUYECKME CBOWMCTBA KpaxMmalla: TMIPOJIM3, KAYECTBEHHAs PEaKUus ¢ MOJAOM. XHUMHUYECKHE
CBOWMCTBA LEJUTIOJIO3BI: THAPOJIN3, TOTydeHHe 3(QUpOB 1eutto03bl. [IoHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN MIENK).

DKCIepUMEHTAJIbHBIE METOJbl M3YyYEHHsS! BELIECTB U MX IPEBPALLEHUI: pacTBOPUMOCTH
pa3IMyYHbIX CHUPTOB B BOJE, B3aMMOJEICTBHE 3TaHONA C HATPUEM, OKHUCIEHHE 3TUIIOBOIO
CoupTra B ajJbAETuJ] Ha pacKaJI€HHOM MEIHOW IPOBOJIOKE, OKUCJIEHHME HTUJIOBOIO CIHpTa
JUXPOMATOM Kayus (BO3MOYKHO MCIOJIb30BaHUE BHUJIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMM Ha
anpJeruipl (¢ ruapokcunomM auammuncepeopa(l) u rugpoxcuaom meau(ll)), peakius rouneprHa
¢ runpokcusiom meau(ll), xumMmuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJIEHCTBUE
pacTBopa TIIIOKO3bI ¢ Tuapokcuaom menu(ll), B3aumoseiicTBue Kpaxmana C HMOJOM, PEIICHHE
AKCHEPUMEHTAIbHBIX 3a/a4 10 TeMaM «CnupThl U eHosby, «KapboHoBbie KUCIOTHI. ClI0XKHbBIE
3(hUpBI».

A3oTcoaep:kalme oprannyeckre coeiMHeHusl.

AMUHBI — OpraHudeckue Mpou3BOJAHBIE aMmMuaka. Kiaccudukanus  amMHHOB:
anudaruyeckue U apomMaTHuecKre; NepBUYHbIE, BTOPUYHbIE U TpeTH4Hble. CTpOeHHE MOJIEKYII,
obmas ¢opmyia, u3omMepusi, HOMEHKIaTypa U (PU3NUECKHe CBOMCTBA. XHMMHUYECKOE CBOMCTBA
anudaTuyecKuX aMHUHOB: OCHOBHBIE CBOWMCTBA, AJKWIMPOBAHUE, B3aMMOJCWCTBHE MEPBUYHBIX
aAMUHOB C a30TUCTOMN KUCA0TOM. COMNMM aKHIIaMMOHHS.

AHWINH — IPEACTAaBUTEIh AMUHOB apoMaTuyeckoro pana. Ctpoenue aHuiavHa. BzanmHoe
BIIUSIHUE TPYII aTOMOB B MOJeKyie aHuiauHa. OCOOEHHOCTH XMMHUYECKHX CBOWCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHWiuH. CrnocoObl MOJMy4YeHHs W TpUMEHEHHe aauaTHYecKUx
amuHOB. [loyueHue aHWIMHA U3 HUTPOOEH3011a.

AmuHokucnotel. Homenknatypa u  wu3omepus. OrtnaenbHble  NPEACTaBUTENH  O-
AMUHOKHCIIOT: TJIMUWH, aJlaHWH. PU3ndecKkue CBOMCTBA aMUHOKUCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT KakK aM(pOTEpHBIX OPraHWYEeCKUX COCIUHEHUN, peakius MOJMKOHACHCAIUH,
oOpa3oBaHue NMENTHAHON CBA3M. buonornyeckoe 3HaueHne aMUHOKHUCIOT. CHHTE3 U THUAPOJIN3
MENTHJIOB.

benku xak npupoansie nonumepsl. IlepBuuHas, BTOpUYHas M TpPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPOJIU3, JEHATYpallks, KaueCTBEHHBIC PEaKIUU Ha
OemnKu.

OKCIEpPUMEHTAIbHbIE METOJIbl M3YYEHMsI BELIECTB M MX MPEBpPALICHUN: PACTBOPEHHUE
0enKoB B BOJE, JeHATypalusi OCJIKOB IIPHU HArpeBaHWUHU, LIBETHBIC PEaKlUU Ha OENKH, pelieHHe
SKCIIEPUMEHTANIbHBIX 33Ja4 MO0 TeMaM «A30TCOJEP)KAIUE OPraHUYECKHE COCIUHEHUS» U
«Pacro3HaBaHMe OpraHMYECKUX COEAUHEHUID.

BricokomosieKyIsipHbIe COeTHHEHMSA.

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHMI: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEOHSAs MOJIeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U TOJMKOHCHCALINS.

[TonumepHsle MaTepHaJIbl. ITnactmacchl (monuaTHIIEH, MIOJIMIIPOITUJIEH,
MOJINBUHUIIXJIOPU, MOJIUCTUPOJL, MOJUMETHIMETAKpHUIIAT, MOJTUKapOOHATHI,
NoJIMATUIIeHTepedTanaT). Y TUan3anus u nepepadboTka IIacTuka.



DOnacToMepbl:  HATypaJIbHBIM  KaydyK, CHHTETHYECKHE Kaydykd (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HarypajibHbIE (XJIOIOK, HIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAlPOH U JIABCaH).

[lonumepsl  cnenManbHOrO  HazHaueHUsl (TeJOH, KeBJap, 3JIEKTPONPOBOJSIINE
[IOJIUMEPBI, OHOpa3IaraeMble OJUMEPHI).

OKCIepUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BELIECTB W MX MPEBpAlllEHUI: 03HAKOMIICHHE C
oOpa3maMu TMPHUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcCC, KaydyKOB, pELICHHE
AKCIEPUMEHTAJIbHBIX 331a4 10 TeMe «Pacro3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3aaum.

Haxoxnaenue MonekyasipHOH popMysibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JISIM
AJIEMEHTOB, BXOJSILIUX B €r0 COCTaB, HAXOXICHHUE MOJEKYISPHONH (OpPMYiIbl OPraHUYECKOro
coeMHEHUsT o0 Macce (00BEMY) MPOJYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) IPOIYKTOB peaKLUU W/UIN UCXOIHBIX BEUIECTB, YCTAHOBJIEHHE CTPYKTYPHOM (HDOPMYJIBI
OpraHMYECKOTO BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB MOJIY4YEeHMS,
oTpe/iesieHUe JI0JIM BBIXOJA MPOJIyKTa PEAKIIMH OT TEOPETUUYECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanusanus MeXnpeaIMeTHBIX CBA3EH NPU U3y4EHHM OpraHndeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, MPUHSTHIX B OT/AEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTecTBEHHO-HAyYHBbIE TOHATHA: SIBJICHHME, Hay4dyHbIM (akT, TUIOTE3a, TEOpus,
3aKOH, aHajM3, CHHTE3, Kiaccudukanus, HAOMOACHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MO/JIETMPOBAHHUE.

®duszuKa: Marepusi, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJad, SHEPreTHYECKUM
YpOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3WYECKHE BEIMYUHBI,
€AMHULBI U3MEPEHUS, CKOPOCTb, SHEPT U], Macca.

buonorus: kierka, opranusM, SKocucTema, ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUI TUTAHUSA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHE, OCNKH,
YTJIEBOBI, KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadust: monesHble UCKOMaeMbIE, TOTLIUBO.

TexHOJOrHs: MUIIEBbIE MPOAYKTHI, OCHOBbBI PAllMOHAIBHOIO MTUTAaHUs, MOIOIINE CPE/ICTBA,
MaTtepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siJiep. XUMHUECKUH 31eMeHT. M3otomnbl. CTpoeHue 31eKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTUYECKUE YPOBHM U TMOIAYPOBHHU. ATOMHBIE
opoutanu. Krnaccupukamnus XUMHYECKHX dJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenenenue
AJIEKTPOHOB TI0 aTOMHBIM OpOWTANsIM. ODIEKTPOHHbIE KOH(MUTYpallMd aTOMOB D3JIEMEHTOB
MEePBOr0O—4YeTBEPTOTO TEPUOJOB B OCHOBHOM U BO30YXKIEHHOM COCTOSHHH, JJICKTPOHHBIC
KOH(UTYpau HOHOB. DIIEKTPOOTPULIATEIHHOCTb.
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Ilepuoguueckuit 3axkoH u Ilepuonmueckas cucremMa XMMHMYECKUX diaeMeHTOB JIM.
MenneneeBa. CBsA3b NEPUOAMUYECKOTO 3akoHa M Ilepuoanyeckoil CHUCTEMBI XUMHYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOpued CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB
XMUMHMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MMM IPOCTHIX M CJIOXKHBIX BEIIECTB MO Tpynnam M
nepuojam. 3HaueHue nepruoanyeckoro 3akona /.M. Menaeneesa.

Xumuyeckasi CBs3b. BUIbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIMYECKasl.
MexaHu3mbl 00pa30BaHus KOBAJCHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHEPTrHs
U JUIMHA CBs3U. 110JApHOCTH, HAIPAaBIEHHOCTh M HACHIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHble
cBsA3U. BonopoaHas cBsA3b. MeKMOIEKYIAPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP M BaJIGHTHBIE BO3MOKHOCTH AaTOMOB. CBSi3b JJIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPHYECKHM CTPOCHHEM (Ha NpHUMEpe COEAMHEHUH B3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBienre o0 KOMIUIEKCHBIX coeAuHEHUsX. CocTraB KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBareib, JHMraHAbl. 3HAUY€HHWE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOPJIMHAIIMOHHON XUMUH.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. THIBl KPUCTAIIIMYECKUX
peéToK (CTPYKTYp) U CBOICTBA BEILIECTB.

[Tonarue o qucnepcHbix cucteMax. MctuHHbBIE pacTBOpHIL. IIpencraBienne 0 KOJUTOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIIEHTpAIMM pPAacTBOPOB: MaccoBas [OJsi BEIECTBa B
pacTBope, MOJIsIpHas ~ KOHLEHTpanus. HacellleHHble ¥ HEHACBIIEHHBIE  PACTBOPBHI,
pacTtBOpuMOCTh. KpucTtammoruaparsl.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPraHMYEeCKUX BeUIeCTB. |pUBHANbHBbIE HA3BaHUA
OT/AENBHBIX NPEACTAaBUTEICH HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XuMruueckux peakifii B HEOPraHWYECKOW U OPTaHUYECKON XUMHUHU. 3aKOH
COXpPAHEHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPAIICHUS SHEPTUU MPU XUMHUYECKHX
peaknusix. Termnobie 3 dekTs XuMuyeckux peakuuid. TepMmoxumudeckue ypaBHEHUS.

CKOpOCTh XUMHUYECKOM peakIiy, €€ 3aBUCUMOCTh OT Pa3InYHbIX (pakTopoB. 'oMoreHHbIE
U reteporeHHsle peakunu. Katanus u kataauzaTtopsl.

Obpatumbple u HeoOpaTuMble peaklUud. XuMuyeckoe paBHOBecue. KoucranTa
XUMHUYECKOTO paBHOBecHs. (DAKTOpHI, BIMSIOLIME HA IOJOKEHUE XUMHYECKOTO PABHOBECHS:
TEeMIIepaTypa, JaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYyroUIMX B peakuuu. [Ipumunun Jle
[Tarenbe.

OnextponuTtnueckas auccouuanus. CunbHble ©u  crnabble  31eKTpoiauThl. CTeneHsb
muccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHasl, 1ienouyHas. BogopoaHbii
nokazatens (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. IIpoleccel OKHCIEHHS W BOCCTaHOBJICHUS. BakHellMe OKUCIMTENN U
BOCCTAHOBMTENIHU. MeTOJ1 JIEKTPOHHOTO OajlaHCca. DJIEKTPOJIN3 paCTBOPOB U PacIlJIaBOB BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl W3YYEHHUS BEIIECTB M MX IPEBPAIICHUN: Ppa3JIOKEHUE
MIEPOKCHJIA BOJOPOAAa B TMPUCYTCTBUHM KaTalM3aTOpa, MOJEIM KPUCTAIIMYECKHX PEIIETOK,
IIPOBEJCHUE pEaKIUid HMOHHOTO OOMEHa, OIpeleNieHHe CpeAbl pacTBOPOB C TOMOIIbIO
MH/IMKATOPOB, U3y4YE€HUE BIMSIHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKkluu U
IIOJIOKEHHUE XUMUYECKOTO PAaBHOBECHS.

Heopranuueckast xummus.
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ITonoxxenne HemeraioB B llepuoguyeckod cucreme XuMH4YecKuXx ayieMeHToB J[M.
MengeneeBa M OCOOEGHHOCTH CTpPOCHHA HUX aToMoB. (DU3HYECKHE CBOWCTBA HEMETAJUIOB.
AJIIOTpOIUs HEMETAIUIOB (Ha IMpUMepe KUCIopoa, cepbl, ocdopa u yriaepona).

Bonopon. INonmydenne, gu3ndeckue ¥ XUMUYECKHE CBOMCTBA: PEaKIUU C METAIAMH H
HEMETaJIaMH, BOCCTAHOBUTEIbHbIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

l'anorensl. HaxoxkneHue B mpHpoJe, CIIOCOOBI MOJMyYeHUs, (PU3UUECKUE M XUMHUYECKHE
cBoiicTBa. ['asoreHoBoopoabl. BaxkHelmme KUCIOPOACOACPKAIINE COCIUHEHUS TaJOrCHOB.
JlabopaTopHbI€ U MPOMBIIIICHHBIE CIIOCOOBI MOJTY4YeHUs rajoreHoB. [IpuMeHeHre rajoreHoB u
HX COCMHECHUM.

Kucnopon, o3oH. JlabopaTopHble M MPOMBINUIEHHbIE CIIOCOOBI MOJYYEHUSI KHUCIOPOJa.
dusnyeckue W XMMHYECKHE CBOWCTBA W TPUMEHEHHE Kuciaopoia U o30Ha. OKCHUIBI U
TIEPOKCHU/IBI.

Cepa. Haxoxxnenue B TpHpoOJe, CIOCOOBI MONYYeHHS, (DU3NYECKUE U XUMHUUYECKHE
cBoiictBa. CepoBonopos, cyabuasl. Oxcun cepoi(1V), okeun cepsl(VI). Cepuucras u cepHas
KHCJIOTBI U uX coiu. OCOOEHHOCTH CBOMCTB CepHOUMl KHCIOTHL I[lpumeHeHue cepsl u €&
COEIMHEHU .

Azor. Haxoxnenue B mpupojie, CIOCOObI MONy4eHHUs, (U3MUecKue U XUMHYECKHe
cBoiicTBa. AMMuak, HUTpuAbl. OKcHAbl a30Ta. A30THCTasg W a30THAsA KHUCIOTHI U HMX COJIH.
Oco0OeHHOCTH CBOWCTB a30THOW KHUCTOTHI. [IpuMeHeHHme a30Ta W €ro COeIWHEHHWH. A30THBIE
yaoOpeHwusI.

®dochop. Haxoxnaenwe B mpupoje, CrocoObl MOMydeHHS, (PU3NUECKUEe M XUMHYECCKUE
cBorictBa. Dochuasr u dochun. Oxcuasr dochopa, dochopHas kuciora u e€ CoJu.
[Ipumenenne pocdopa u ero coennuennit. ochopHbie y1oOpeHus.

VYrinepon, HaxoXACHHUE B TMpUpoJe. AJUIOTpONHbIe Moaubukanuu. Puznyueckue u
XHUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepomoMm. Oxcun yriepoma(ll),
okcun yriepoaa(lV), yroinbHas Kuciota M €€ COJIM. AKTHUBHUPOBAHHBIA YIroJib, aJCOPOITHSI.
Oymnepensl, rpadeH, yraepoiHsle HaHOTPYOku. IlpuMeHeHHMEe MPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOJIOM, U €T0 COSAUHEHHI.

Kpemuuii. Haxoxzaenue B mnpupoje, crocoObl MOJydeHUs, (pU3MUecKre U XUMHYECKHe
cBoiictBa. Oxcun kpemuus(1V), kpemMHueBast KUCIIOTa, CUIMKAThI. [IpuMeHeHue KpeMHUS U €ro
coenuHeHuil. CTEKII0, €ro MoJiydeHue, BUIbl CTEKIIA.

[Tonoxenue MeramnoB B [lepuoanueckoii cucreMe XMUMHUECKUX 371eMEHTOB. OCOOEHHOCTH
CTpOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTa/uioB. Obiue ¢pu3ndeckre CBONCTBAa METAJLIOB.
[Ipumenenne MeTaioB B ObITY U TexHHKe. CIIaBbl METAILIOB.

DNEeKTPOXUMHYECKUNA P HampspkeHud MeTtaioB. OOmme crnocoObl  MOTy4eHHS
METAJJIOB: TUAPOMETAILTYPTHUsl, TUPOMETALTYpPTusl, AeKTpomMeTatyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

Oo6mas xapaktepuctuka MetamwioB |A-rpymmbr [lepuoanueckoit cuCTeMbl XUMHYECKHX
aneMeHTOB. HaTtpuii u xanuii: monaydeHue, Gpusndeckue U XMMUYECKHE CBONCTBA, MPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAUHEHUH.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer [leprogudeckoid cucTeMbl XUMHYECKHX
JJIEeMEHTOB. Maruuii u KanblMii: TOJdy4eHue, ¢GU3MYecKue U XHUMHYECKHe CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIMIECTB U UX coeNnHeHMH. JKECTKOCT BOIBI U CLIOCOOBI €€ yCTpaHeHUSI.
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AJIOMUHUI: TIOTy4YeHue, (PU3NUECKUe M XMMHUYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeOUHEHUH. AMMOTEpHBIE CBOMCTBA OKCHAA W THUAPOKCHIA ATIOMUHHS,
TUIPOKCOKOMILIIEKCHI AJIFOMUHUS.

OOmast xapakTtepucTuka MeTaioB mNoOouHbX noxarpynm (B-rpymm) Ilepuoamueckoi
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyeckue U XMMUUYECKHUE CBOMCTBA XpoMma U ero coequHeHui. OKCuabl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U qUXpoMaTbl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

®u3nyeckue M XMMHYECKME CBOWCTBA MapraHia M €ro COeIMHEHHH. Baxuenmme
coenunenus mapranua(ll), mapranua(lV), mapranuna(VI) u mapranuna(VIl). Ilepmanranar xanus,
€ro OKHUCIIUTENIbHbIE CBONCTBA.

duznyeckue U1 XMMUYECKHE CBOMCTBA JKeje3a U ero coequHeHui. OKCH b, THAPOKCUABI U
cosmm xkene3a(ll) u xeneza(lll). [lomyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

®uU3nYeCcKUe U XUMUYECKUE CBOMCTBA MeIIU U €€ coenrHeHuil. [lonyyenrne u npumeHenmne
M€JIU U €€ COCIMHEHHN.

[uuk: nomyuenue, GU3NUECKHUE U XUMHYECKHE CBOMCTBA. AM(DOTEpHBIE CBONCTBA OKCHIA
Y THJIPOKCHJIA IIUHKA, THAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne HMHKa U ero COeMHEHUH.

DKClepUMEHTANIbHbIE METOJbl H3YYEHHs BEIIECTB M MX MPEeBpalICHUI: H3ydeHHe
00pasIoB HEMETANJIOB, TOpeHue cephl, (ochopa, xenesa, MarHus B KUCIOPOJE, H3YUYCHHE
KOJUIEKIMM «MeTayulbl M CIUIaBbl», B3aUMOJCHCTBUE IIEJIOYHBIX M IIEJIOYHO3EMENbHBIX
METaJJIOB C BOJOW (BO3MOKHO HCIIOJIb30BaHHE BUAECOMATEPHUAIOB), B3aUMOACHUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMU KHUCIJIOT U IIEJI04Yel, KaUeCTBEHHBIE PEAKI[MM Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOJOPOJIa U KaTUOHBI METAJIOB, B3aUMOJICUCTBUE TUAPOKCUIOB ATOMUHHUS U IIUHKA C
pacTBOpaMu KHCIIOT M LIEN0YEH, PEeIICHHE SKCIEPUMEHTAIBHBIX 3aa4 M0 TemaM «l ajJoreHs»,
«Cepa u e€ coequHEHUsD», «A30T U Qochop U UX coeTMHEHUN», «MeTalTbl IIaBHBIX MOATPYII,
«MeTtamibel MOOOYHBIX TOATPYIIID.

XuMHus U KU3Hb.

Ponp xumun B obecrieueHUU YCTOWYMBOTO pa3BUTHA yelloBeuecTBa. [loHsITHE O HaydyHBIX
METOJax IIO3HaHUS M METOJOJIOTMM HAay4dyHOro wuccienoBanus. Haydynesle mnpuHIMIBI
OpraHu3alii XUMUYECKOTO MPOu3BOACTBA. [IpoMbIlIieHHbIE CHOCOOBI MOMYYEHHS BaKHEHIINX
BEIIECTB (HA MpUMepe MPOM3BOJCTBA aMMHUaKa, CEPHOU KHUCIOTHI, MeTaHoa). [IpoMbliieHHbIE
CHocoObl MOJYYEHHUS] METAIOB M CIUIABOB. XUMHUECKOE 3arps3HEHUE OKpYXKaIoUel cpeabl U
ero nocneactsus. Posb xumun B 00ecriedeHIH SHEPreTHIeCKO Oe30MacHOCTH.

Xumus U 300poBbe 4yenoBeka. JlekapcTBeHHble cpeactBa. lIpaBuna wucnonap3oBaHus
JIEKapCTBEHHBIX MpenaparoB. Poyib XUMHUM B pa3BUTUU MEAUIUHBI.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe 100aBKu. Pons xumuu B obecnieueHun
MUIEBOM 0€30MMacHOCTH.

Kocmernueckue u mapgromepHsle cpeactBa. beitoBas xumus. [IpaBuiia Ge3omnacHOro
HCIOJIb30BAaHUS IpenapaToB ObITOBOM XMMHHU B TIOBCEIHEBHOM KHU3HH.

XUMUS B CTPOUTEIBCTBE: BXKHEUIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

Xumus B cenbckoM Xxo3siiicTBe. Opranndeckrue 1 MUHEpalbHble yI00peHusl.

CoBpemMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, Kepamuka. Matepuaisl
JUI 3NeKTpoHuKU. HaHnoTexHoorum.

Pacuérnbie 3amaun.
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Pacuérbl: macchl BeliecTBa MM 00bEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) MPOIYKTOB PEAKLMHU, €CIM OJHO W3 BEIIECTB HMMEET NpHUMecH, Macchl (00BbEéma,
KOJIMYECTBA BELIECTBA) MPOJAYKTAa pEaKlUHu, €CIM OJHO M3 BELIECTB JAaHO B BUJE pacTBOpa C
ONpPEAECNIEHHON MAacCOBOM JI0JIEd PACTBOPEHHOIO BEUIECTBA, MACCOBOM JOJM M MOJISIPHOU
KOHLIEHTPALlMK BEIIECTBA B PACTBOPE, JOJM BbIXOJA NPOJAYKTa PEAKUMU OT TEOPETHUECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€H MpH U3y4eHHH OOIIeH M HEOPraHUYeCKOW XMMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUM, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecTecTBEHHO-HAay4YHbIE TOHSATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, KiIaccCupuKauus, TMEePUOJUIHOCTh, HAOIIOJEHHE, HW3MEpEHUE,
AKCIEPUMEHT, MOJIEb, MOJCITUPOBAHUE.

®uznka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJa, SHEPreTHYECKU YPOBEHb, BEIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEIIEeCTBA, WJICAIbHBI Tra3, (U3WYECKHe BEIUYMHBI, EIUHMIIBI
U3MepeHus, CKOPOCThb, IHEPIHsl, Macca.

buonorus: kimerka, opraHu3sM, OJKocHcTema, Owocdepa, ™MeradoimM3M, MaKpo- U
MHUKPO3JIEMEHTBI, O€NKU, KHUPBI, YIJIEBOJbI, HYKICHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEILIECTB U MIOTOK 3HEPTHU B IKOCUCTEMAX.

I'eorpadusi: MuHepabl, FOpHbIE TOPO/IbL, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorHs: XMMUYECKass NMPOMBIIUIEHHOCTb, METAJULYPrusi, CTPOUTEIbHBIE MaTCPUAIbI,
CENIbCKOXO3SMICTBEHHOE IPOM3BOJCTBO, IMHILEBAs I[POMBIIUIEHHOCTh, (hapMaleBTHYECKast
IIPOMBIIIIJIEHHOCTD, IIPOU3BOJCTBO KOCMETHYECKUX IIpEnapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MATEPHAJIOB, JICKTPOHHAs IIPOMBIILIICHHOCTh, HAHOTEXHOJIOTUH.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA YTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUHOCTHBIE PE3YJIbTATHBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0M B CTPYKTYPC JIUMYHOCTHBIX
pe3ylnbTaTOB OCBOCHHUS IpeaMeTa «XUMHUS» Ha YPOBHE CpeAHero oOmiero oOpa3oBaHUs
BBIJICIICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXTaHCKON
WUJIEHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOTPEEICHUIO;
HaJIM4yue MOTHUBAlMM K  OOY4YEHHI0; TOTOBHOCTh M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATHCA MPHHATBIMU B O6III€CTBG npaBujIaMM W HOpMaMMu NOBCACHUA, HAJIU4YUC
MPaBOCO3HAHUSI, IKOJIOTUYECKON KYJIbTYPBI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHBIC
IIJIaHBI.

JInyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOH JEeSTeNbHOCTH 00yYaroMXcsl B MPOIIECcCe peann3alu
00pa3zoBaTeIbHON JESTEITHHOCTH.

JIngHOCTHBIE pe3ynbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpakaroT cCPOPMHUPOBAHHOCTh
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOH JEesITeNbHOCTH 00yYaroIMXCsl B MPOIIECcCe peann3aiu
00pa30BaTeNIbHON 1€ TENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCcKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJaroIUMHCS CBOMX KOHCTUTYIMOHHBIX MpaB U 003aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 3a/1a4, BHIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
[P aHAJN3€ PA3JIMYHbIX BUJIOB yUeOHOM AeATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAYyYHOMY HACIEIHI0 OTEYECTBEHHOM
XUMHUH;

YBOXEHUS K MPOLIECCy TBOPUYECTBA B OOJIACTHM TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CThb pe3yNbTaT JIMTENbHBIX HAOMIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTUKOB;

MHTEpeca M I[03HABATEIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOUIEM aHaju3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XHMHUYECKUMHU SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OIIEHUBATH CBOE MOBEJEHHWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPaBCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUNA MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:
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MOHMMAaHUS LIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofieHHs MpaBuiI OE30TACHOTO OOpaIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
KU3HHU, B TPYJIOBOU JIEATEIHHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWBUAYAILHOTO M KOJUICKTHBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUAX, YTPOIKAIOIINX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIICJICTBUI W HENPHUATHS BPEIHBIX TPUBBIYCK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KYPEHHUs);

5) TpyaA0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HMCCIIE0BATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUIAX JICATEIHBHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYCCKHX 3a/a4 COIMATBHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YYCHUI0 MPOECCHil pa3IMIHOTO poJia, B TOM YHCIIC Ha
OCHOBE IIPHUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBOXCHHSI K TPYTY, JIOASIM TPYJia U pe3yibTaTaM TPYAOBOH JeSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBHIYaIbHOW TpaeKTopuH 0OOpa3oBaHWs,
Oyaymie npodeccr U peaau3anui COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YIETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTMYECKH 11€J1ecO00pa3HOro OTHOIIEHHUS K MPUPOJE KaK UCTOUHUKY CYIIECTBOBAHHS
JKM3HH Ha 3eMIIe;

MMOHUMAaHHUS TI00aIbHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM, BIAUSHHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON M COLIUATILHOM CPEIBI;

OCO3HaHHS HEOOXOAMMOCTH MCIIOJIB30BAHMS JOCTUKEHUN XUMHH IS PELICHUS BOIIPOCOB
paIOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS NEHCTBHUIl, MPUHOCSIIMX BpEJ OKpYXKarollel HmpUpOJHOHN cpene,
YMEHHSI IPOrHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4YUs PA3BUTOTO SKOJIOTMYECKOTO MBILIUICHUS, AKOJIOTUYECKON KYJIbTYphI, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA WMH B
MO03HABATEIbHON, KOMMYHUKATUBHOM U COLMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMOo(poOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
0OIIECTBEHHOM MPAKTUKH;

MOHUMAaHM CHenudUKA XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHaTIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHUsI 00 OKpYXKaIoIIeM
MHpE KaKk O €JUHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpooieM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0O¥ 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMH: B €&
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BAKHOW POJM B CO3/IaHUU HOBOM 0a3bl MaTepHalbHOM
KYJIBTYPBI, B PEIIEHUH TI00abHBIX TPOOJIEM YCTOMYUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
OHEPreTHYeCKOM, TMUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIUHEI,
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00ecreYeHn: YCIOBHIA YCIENTHOTO TPYy/la M AKOJOTHUECKH KOM(POPTHON JKU3HH KAXKIOTO 4YICHA
0O0IIIECTBA;

€CTECTBCHHO-HAYYHOH TPAaMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJIOB IIO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBECHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIBL30BATh MOJMy4yaeMble 3HAHMS TS
aHaJIM3a W OOBSCHEHUS SBJICHHUHA OKPYKAIOIIETO MHpA W TPOUCXOAANIUX B HEM W3MEHEHUH,
YMEHHS JIeJaTh 000CHOBAHHBIC 3aKJIFOUCHUS HA OCHOBE HAYYHBIX (DAKTOB M MIMEIOIIUXCSI TAHHBIX
C TICJIBIO MOJTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIEHO MCTIOIh30BaTh XUMHUUYECKUE 3HAHUS TSI PEIICHUS TTPOOIIeM
B PCATBbHBIX KU3HECHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO, UCCIIEA0BATEIbCKOM JIeATEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HETPEPBHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3iuuHbiX cdepax mpodhecCHOHATBHOM
JEeSITCIIEHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IMPOTrpamMMBbl MO XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexXnpeaMeTHbIC) 00IIeHAYYHBIC TIOHATHS, OTPAKAIOINE ETOCTHOCTh HAYYHOU KapTUHBI MUPA
U cnier(UKy METOZI0B MO3HAHMUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEMIECTBO,
SHEPTHUs, SBJCHUE, MPOLECC, CUCTeMa, HAayYHBIH (aKT, MPHUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIICI0OBaHNE, HAOIIOIEHNE, N3MEPEHHE, SKCTICPUMEHT U APYTHe);

YHUBEpCaJbHbIE  ydeOHbIe  neiicTBus  (TO3HABAaTelIbHBIE,  KOMMYHUKAaTHBHBIC,
perynsTuBHbIE), oOecreunBaonme (GopMupoBaHHE (QYHKIMOHATBHOH T'PaMOTHOCTH U
COLIMAIBHOM KOMITETEHITHH 00yYarOIuXcsi;

CIOCOOHOCTh  OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIC  MEKIMCIUILUIMHAPHBIE,
MHUPOBO33pPCHYCCKHE 3HAHWsS W YHHBEpCAJbHbIC Yy4eOHbIC JCHCTBHS B TO3HABATEIBHOW U
COLIMAIBHOM TIPAKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUEC YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHSMHU.

Ilo3HaBaTebHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBUS

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO (POPMYNIUpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeneNsaTh LENN JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHXKEHUS,
COOTHOCHUTH PE3YJbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU 1IEIISIMHU;

WCIIOJb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTHUECKOTO MBIIIJIEHUS: BbIICIAThH
XapaKTepHble TMPU3HAKKM TOHATHI M YCTAaHABIMBATH UX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TIOHITHS 1T 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPUH IS KiTacCU(DUKAIIMK BEIECTB M XUMUYECKUX PEaKIIHiA;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHLBIC CBA3U MCKAY N3YYaCMbIMU SABJICHUSAMU,
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CTPOHTH JIOTUYECKUE PACCY)KICHHsS (MHIYKTUBHBIC, JECIyKTUBHBIC, II0 AaHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTUBOPEUHS B PacCMATPUBAEMBIX SBICHHIX, (POPMYTUpOBaATH
BBIBO/IBI M 3AKJIFOYCHHUS;

IIPUMEHSATH B IMPOLECCE MMO3HAHUS UCIOJIb3YEMbIE B XMMHHM CHMBOJIMUYECKUE (3HAKOBBIEC)
MOJIeNu, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, ypaBHEHHE XUMHUECKOW peaknuu — TPU pPEIICHHHd Y4eOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATHh HAa3BAaHHbIE MOJEJbHBIE IMPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€N0BaTENbCKHE e CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHII;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHUSA, WCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTUPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
1 (OpMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUII;

BJIaJIETh HaBBIKAMHM CAMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEICHMS YUEHHUUECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

MpHOOpeTaTh OMBIT YYEHUYECKOMW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY ITOMCKY METOJOB pelIeHus
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3IMYHbIX METOA0B MO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTepatypa XMMHYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh MH(OPMALMIO PA3IUYHBIX BUAOB U (OpPM IpeNCTaBICHMs, KPUTUYECKU
OLIEHUBATh €€ T0CTOBEPHOCTh M HEIPOTUBOPEUNBOCTb;

(dbopMynHupoBaTh 3alpochl U NPUMEHATh DPa3IUYHbIE METOJbl IPU IOUCKE M OTOOpe
uHpOopMalny, HeOOXOAUMO Ul BBIIOJIHEHUS yU4EOHBIX 3a/1a4 OIPEEeIEHHOIO TUIIA;

IpUOOpETaTh OIBIT MCIIOJB30BaHHUsI MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBIOMPATh ONTUMAIBbHYIO (POpMy NpeAcTaBiIeHUs UHPOPMALUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAyYHBIH $3bIK B KayecTBE CpEACTBA INpU pPabOTe C XUMUYECKOH
uHbopMalnuell: NPUMEHATh MeXIpeAMeTHble ((pU3MYecKue M MaTeMaTHYeCKUe) 3HaKu U
CUMBOJIBI, POpMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJISAHOCTH.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JelicTBHA:

3aJaBaTh BOIPOCHI 110 CYLECTBY OOCYK/IaeMOU TEMBI B X0OJI€ THAJIOTa U/UITN JUCKYCCHH,
BBICKa3bIBATh UJIeH, (POPMYIMPOBATh CBOM MPEUIOKEHHS] OTHOCUTEIBHO BBHIIIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

BBICTYNaTh C IMpPE3EeHTAIel pe3yabTaTOB MO3HABATENBHOM AEATENILHOCTH, MOITYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMHM TIIPU  BBINOJHEHHUM XHUMHYECKOTO
HKCTIIEPUMEHTA, MPAKTUUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
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peanu3anu ydeOHOTO TPOEKTa, M (POPMYIMPOBATH BBIBOJBI MO pE3ylIbTaTaM IMPOBEIEHHBIX
WCCIIEIOBAaHUH ITyTEM COTJIACOBAHHUS MO3UIIMIA B X0J1€ OOCY)KJICHUS 1 OOMEHAa MHEHHUSMH.

PeryasitTuBHble YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBISATh CBOKO IMO3HABATENIbHYIO JIEATEIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HEO0OXOJWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AITOPUTM JIEHCTBHI NPU BBHIIIOJHEHUH YUEOHBIX M HMCCIEIOBATEIbCKUX 3a/1aY,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHIA O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYILIECTBIISATH CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOEGHHUS MPOTPAMMBbI IO XMMUU Ha YriayOnE€HHOM ypOBHE Ha
YpOBHE CpeaHero ooOiiero oOpa3oBaHUs BKIIOUAIOT CrenupuyYecKue s yueOHOTro mpeaMera
«XuMus» HAaY4YHBIC 3HaHUWsA, YMCHUSA U CIIOCOOBI HeﬁCTBHﬁ 0 OCBOCHUIO, MHTCPHIPCTALIUN U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTHU IO MOJYUYCHUIO HOBOI'O 3HAHUWA W IIPUMCHCHHIO
3HaHUN B Pa3INYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XMMHUH HNPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI I10
rojgaM U3y4dCHUA.

10 KVIACC

[IpenmeTHbIe pe3ybTaThl OCBOSHUS Kypca «OpraHuuecKasi XUMHSD OTPaXKaroT:

C(OPMHUPOBAHHOCTh TMPEICTABICHUI: O MECTEe W 3HAYCHHH OpPraHWYECKOW XHMHU B
CHCTEME €CTECTBEHHBIX HAayK U €€ POk B 00ECIICYCHHH YCTOHYHMBOTO PAa3BHUTHUS YEIIOBEUECTBA B
perieHur mpooOJIeM DKOJIOTHYECKOM, YHEPreTHYECKOW M TMHINEBOW O€30TMacHOCTH, B Pa3BUTHHU
MEIWIMHBI, CO3JaHUM HOBBIX MAaTEPHUalOB, HOBBIX HCTOYHUKOB DHEPTHUH, B OOECIICYCHUH
paIMOHAILHOTO TPUPOJIOTIONB30BaHuUs, B (JOPMUPOBAHUK MHUPOBO33PEHUS U OOIICH KYIbTYPhI
YeJOBeKa, a TaKXKe OKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3II0POBBIO H
MIPUPOTHOM Ccpejie;

BJIQJICHHUEC CHUCTEMON XUMHYECKUX 3HAHWUH, KOTOpas BKIOYACT: OCHOBOIOJATAIOIINE
MOHATHS — XMUMUYECKUI 3JIEMEHT, aToM, SAPO M IJIEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHBIC OPOHMTATIHM, OCHOBHOEC M BO30YXIEHHOE COCTOSIHMS aToma, TMOPUAN3AIUS aTOMHBIX
opOuTaneld, HMOH, MOJICKYJia, BaJCHTHOCTb, J3JICKTPOOTPHUIATEIBHOCTh, CTEIECHb OKHCICHHS,
XUMUYECKass CBSI3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBIA O0O0BEM, YIJICPOJIHBIA  CKEJET,
(GyHKIMOHATBHAS TPYIIA, paauKal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIC, COKpaIIEHHbBIC,
CKEJICTHBIC), M30MEPUS CTPYKTYpPHas M MPOCTPAHCTBEHHas (TeoMeTpuyecKas, ONTHYECKas),
M30MEpbI, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YIJICBOJIOPOJbI, KUCIOPOJI- M a30TCOICpIKAIIUC
OpPraHUYeCKUEe COCIUHCHHS, MOHOMEp, IMOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanueckuil 3akoH JI. M. MenneneeBa, TeOpusi CTpOSHHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akOoH COXpaHEHHUS MacChl BEIIECTB, 3aKOH
COXpaHEHUS U TPEBpAICHHs DHEPrUM TPH XUMHUYECKUX PEeaKlHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHUHU, MHUPOBO33PEHUECKHE 3HAHUS, JIekKAIIHEe B OCHOBE TOHHUMAaHUS
MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHHIA, TMPEACTaBICHUS O MeEXaHU3Max
XUMHUYECKUX pEaKIud, TEepMOJUHAMUYECKHMX ¢ KHUHETUYECKHMX 3aKOHOMEPHOCTSX HX
MPOTEKAaHUsS, O B3aMMHOM BIHUSHHH aTOMOB U TPYII aTOMOB B MOJIEKyJlax (MHIYKTHUBHBIA H
Me3oMepHbIH 3 dexTrl, opueHtanTsl | u |l pona); dbakronormdeckue cBeneHUS O CBONCTBAX,
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cocTaBe, MOJyYeHUH M 0€30TTaCHOM MCIOIb30BAHUH BAKHEUIITNX OPraHMUECKUX BEIIECTB B OBITY
U IPaKTUYECKOM JEATEIbHOCTH YEJNOBEKa, OOLIMX HAYYHbIX MPUHLIMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJICTBA METAHONA, TepepaboTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepHbIC MTPU3HAKU MMOHITUHN, YCTAHABINBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE TIOHSITHS [IPU ONIMCAHUM COCTaBa, CTPOECHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHYECKYIO CUMBOJIMKY JUISI COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUYECKHUX BEIECTB;

COCTaBJIAITh ypPaBHEHMS] XUMHUYECKMX pEakuid U pacKpelBaTb HX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUIl MOCPEICTBOM COCTABJIEHUS  3JIEKTPOHHOTO
OaaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJd OpraHMYeCKUX BEIIEeCTB Ul WJUIIOCTpAlMM  HX
XMUMHMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAAIEKHOCTh U3Y4YEHHBIX OPTraHUUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpynie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs o0 cucremarmdeckoid HoMeHkarype (IUPAC) u mpuBoAnTh TpUBHAIFHBIC Ha3BaAHMSI
JUIS  OTAENbHBIX TPEJCTaBUTENEH OPraHUYeCKHUX BEUIECTB (STWJIEH, AaleTWeH, TOJyod,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaeru, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAas, MajJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYyKTO3a, aHWJINH, TUBUHUJL, U30IIPEH, XJIOPONPEH, CTUPOI U JIpYTHE);

cOpMUPOBAHHOCTh YMEHHS OMNPEAEATh BHUJ XUMHYECKOW CBSI3M B OPraHUYECKUX
COoeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

cOpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOXKEHHUSI TEOPUU CTPOCHHUS OPraHuYeCKHX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOECHHS;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX PEJCTABUTEIIEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEUIECTB:
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AIbJAETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUI 1 aMUHOB, aMHUHOKHUCJIOT, OEJIKOB, YTJIeBOAOB (MOHO-, IU- U TOJHCAXapUIOB),
WJUTFOCTPUPOBATh T'€HETHUYECKYIO) CBSI3b MEXKJIYy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIUX
XUMHYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMHUPOBAHHOCTh YMEHHUS MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYECKHX COEOUHEHH OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTh, TPUPOAHBINA ra3, yroiyib), COCOOBI €ro nepepaboTKHM M IMPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUN O ECTeCTBEHHO-HAyYHBIX METOJaxX
MO3HaHUA — HAOJIOJEHUM, H3MEPEHHH, MOJICIUPOBAHUY, OSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 9TH 3HAHHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS NPHUMEHATh OCHOBHBIC OMNEPAlMU  MBICIUTEIHHOM
NEeATeNbHOCTH — aHalM3 U CHHTE3, CpaBHEHHE, O000OIIeHHEe, CHUCTEMaTHU3alllio, BBISBJICHUE
MPUYMHHO-CJIEJICTBEHHBIX CBSI3€U — JJI U3yYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEaKLUii;
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C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBSI3b XUMHUYESCKHUX 3HAHUHU C IIOHIATUIMU U
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIBHOIO CAMHCTBA MHpPA, UCIIOJIB30BAThb CUCTCMHBIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IIPOTHO3UPOBAHUA $IBJICHI/II\/JI, UMECHOIINUX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPAKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HAXOXKXICHUIO XUMHUYECKOU (1)0pMy.HI>I BCIIECTBA II0 M3BCCTHBIM MACCOBBIM OOJISIM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOopMUPOBAaHHOCTh YMEHUM: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TO3UIIHI
HKOJIOTUYECKON O€30MacHOCTH TOCIEACTBHS OBITOBOH W TMPOU3BOJCTBEHHON JEATEIBHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUH MTPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHU: CAaMOCTOSATENIHbHO TUIAHUPOBATh M MPOBOJIUTH XUMHUYECKHUI
OKCIICPUMCHT (nonyquI/Ie N U3YyUYCHUC CBOMWCTB OpPraHu4e€CKuX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJa4d II0 PaClIO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOnrofieHreM TMpaBuwil  0e30macHOro  OOpalleHus: C  BelecTBaMH M J1abOpaTOPHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIbTAThI DKCIICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coOo1aTh MpaBUia IKOJOTHYECKH I1€JeCO00Pa3HOTO TOBEACHHUS B OBITY W TPYIOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUpPOIHON cpensl u
JNOCTHXEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JACWCTBUS Ha YKUBbIE OPraHU3MBbl ONpeAETEHHBIX
OpraHMYECKUX BEIECTB, MOHUMas cMbich nokazatens [TK;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TIOJIb3a;

cOpMUPOBAHHOCTh YMEHMI: OCYIIECTBIISATH II€JICHANIPABICHHBIN MOMCK XUMHYECKON
uHpopMallUKd B Pa3IMYHBIX MCTOYHMKAX (HayyHas M y4eOHO-Hay4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uH(popmalrio, nepepadarpbiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOHN yueOHOI
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHHUS Kypca «OOmas W HeOopraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y TMO3HABAEMOCTU SIBIIEHUH MPUPOJIBI, O MECTE€ W 3HAYECHUH XUMHUU B CHCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00ECNEYeHNH YCTOWYMBOTO PAa3BUTHS, B PELICHUU MPOOIEM IKOJIOTHYECKO,
SHEPreTHYeCKOd W THUIIeBONW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  DHEPruM, B  OOECHNEYEeHHWH  PAIMOHATBHOTO
MIPUPOIOTIOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTYphl YeTIOBEKA, a TAKKE
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPHUPOTHON CPEIE;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMHUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aToMa, S-
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, p-, d-atomHbBIe OpOWTaNM, OCHOBHOE M BO30YXKAEHHOEC COCTOSHHS aTOMa, THOpHIM3arlvs
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKUCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAsA, METAUIMYECKas, BOJOPOIHAsN),
KPHUCTAJUIMYECKasd PEIIETKA, XUMHUYECKass PEaKIus, PacTBOP, JJICKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUIECKO# peaKkinu, CKOPOCTh XUMUIECKOH
peakluy, XUMHUYECKOE pPABHOBECHE; TEOPUM W 3aKOHBI (TEOpHUS  DIIEKTPOJIUTHUYECCKOM
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPAHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIME B OCHOBE MOHUMAHMUS MPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC MPEACTABICHHUS O CTPOCHUU BENIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJSIPHOM M HAJIMOJIEKYJISPHOM YPOBHSAX; NPEACTAaBICHUS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, paCTBOpax MW  JAUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BOKHEUIINX HEOPraHUYECKHX BEIIECTB B OBITY M MPAKTUYECKOW EATETLHOCTH YeIOBEKa,
00INX HAYYHBIX MMPUHIIATIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
WX B3aMMOCBS3b, WCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS MPU OMHCAHWHA HEOPTraHHMYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHabHBIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hopMUPOBAaHHOCTh YMEHHUSI OTIPENIEISATh BAJICHTHOCTh U CTETICHh OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aBHUCHUMOCTh CBOWCTB BEIIECTB OT BHUJA
XUMHUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA 1O UX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JMYHBIM MpU3HAKaM (YHCIIy U COCTaBYy pearupyrommx
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakluu, H3MEHEHUIO CTENEHEH OKHUCIICHUS OJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTopa U JPYTHe); CaMOCTOSATENbHO BBIOMPATh OCHOBAHHS H
KpUTEPUU JUI KIIaCCU(PUKALMN U3YYAaEMBIX BEIIECTB U XMMHUECKUX PEAKIU;

chOpMUPOBAHHOCTh YMEHHSI PacKpbhIBaThb CMBICI Mepuoaudeckoro 3akona JI. W.
MenpeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBOro—4yerséproro nepuonos Ilepuonnueckoir cucremsr JI.W.
MeHnneneeBa, UCIOJb3Yys MOHATUS «IHEPIETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE NOLYPOBHUY,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHYECKHX OJIEMEHTOB M HX
COEMHEHMH 10 niepuoaaM U rpynnaM llepuonnueckoi cucremst . . Menzaeneesa, BaJeHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IIEKTPOHHBIX 000JIOUEK;
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cOpPMHUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XHUMHYCCKUC
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIIUTEIFHO-BOCCTAHOBHTEIBHBIX
peakuuii MoCpeICTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca 3THUX PEAKIMM; peakluil HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHWH; peakuuit
TUIPOJIN3A; PEAKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPE THIPOKCOKOMILIEKCOB LMHKA U
AIIFOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HM3MEHEHUS CKOPOCTH
XMMHMUYECKON peakluu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIEeHUs
XUMHUYECKOTO PaBHOBECHUS TOJ] BIUSHUEM BHEIIHUX Bo3nencTBui (puniun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKAllhe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYeHUs] CEpHOM KHCJIOThl, aMMHakKa, OOlIMe HaydyHble MPUHIMIIBI
XMUMHUYECKHUX TPOU3BOJCTB; IEJIECOO00Pa3HOCTh NPUMEHEHUSI HEOpPraHMYeCKUX BEIIEeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAOIMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUS MPUMEHSATH ITH 3HAHUS TMPHU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUSMU U
MPE/ICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uig Oojiee OCO3HAHHOIO
ITOHUMAaHHS MaTEPUAIIBHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS TPOBOIUTH PACUETHI: C UCIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PacTBOPE» U «MOJISIpHAs KOHIICHTpAIMs»; Macchl BellecTBa Ui 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe WM 00BEMY OJJTHOTO M3 YUYACTBYIOIIMX B PEAKIMU
BEIIECTB; TEIJIOBOr0O 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTels paCTBOPOB KUCIOT
U 1iesiodyeld ¢ M3BECTHOM CTENEeHbI0 AMCCOIMAlMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEaKLMM, €CIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J/0Jeil pacTBOPEHHOTO BEIlIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); TO0JIU
BBIXOJIa MPOJIyKTa peakiuu; 0ObEMHBIX OTHOIICHUH T'a30B;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEICHUE CPEelibl PACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YEeHHUE BIUSHUSA pPa3INYHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKOW pEaKIiH, pelleHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
6e3omacHOro oOpaleHHs C BelecTBaMU U JabOpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
1elb HCCIENOBaHUS, TPEACTaBIATh B pa3auyHOW Qopme pe3yabTaThl HIKCIEPUMEHTA,
AHaJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUia MOJIb30BAHUS XUMHYECKOU MOCYI0oN U
nabopaTOpHBIM 000pYZOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIeco00pa3HOro
NOBeJICHUsT B OBITY M TPYIOBOW JAEATENBHOCTH B IENSAX COXPAaHEHHsS CBOETO 3JI0POBbs,
OKpYXKalollled IPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh
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OIIACHOCTh TOKCHYECKOIO JCHCTBHS HA >KUBBIC OPraHU3Mbl OIPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci okazaresns [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBIN TMOWCK XUMHYECKOU
uH(OpMallUK B Pa3jIMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoi uH(popmarnuu, MuTEpHET M Jpyrue), KpPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaInIo, repepadaTeiBaTh €€ M HCIOJIH30BaTh B COOTBETCTBUU C TOCTABICHHOW ydeOHOU
3a/1a4uen.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢posrIe)
HanmeHnoBanue pa3aesioB 4 TeM IPOrpaMMBbI Kourpoabnubie | IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS OPraHNYECKUX coequHennii A. M 8 1 bubmmorexa [TOK
' P P T https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YrIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' LUAKJIOAIKAHBI https://m.edso0.ru/d69df650
HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, bubnuoreka [IOK
2.2 14 1 1
aJIKaJINCHBI, aJIKWHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHb) https://m.edsoo.ru/d69df650
54 [IpupoaHble HCTOYHUKHU YTIIEBOJAOPOJIOB U UX 4 bubnunoreka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmuoreka [JOK
2.5 r 4 1
HIOTEHIPOISBOARBIC YIIEROAOPOAOR https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
3.1 Cruptsl. DeHon 11 1 1 bubnuoreka [IOK
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https://m.eds00.ru/d69df650
KapOoHuIbHBIE COCTUHEHUS: AJIbJICTU/IBI U
3.2 keToHbI. KapOoHOBBIC KUCTOTHL. CIIOKHBIC 21 1 1 bubmorera [JOK
' - ap ' https://m.edso0.ru/d69df650
a¢upsl. XKups
bu6mmoreka [{OK
3.3 h% 9 1
HICBOH https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeMHeHUus
bubmmoreka [{OK
4.1 A LA .b 12 1 2
MIHBL AMHHOKHCTOTEL SN https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Paspnen S. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMoIeKyIsIpHBbIE COSTMHECHUSI 6 1 htts://m.edsoo.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 6
11 KIIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiejioB U TeM uudposbie
Ne i/mn P Konrpoabusie | IIpakTuueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
Pa3pnen 1. TeopeTrnyeckne 0CHOBbI XUMMU
11 Crpoenue atoma. [lepuoanueckuii 3aKoH 9 1 bubnunoreka [JOK

n HepI/IO,[[I/ILIeCKaH CUCTEMA XUMHUYCCKUX

https://m.edsoo.ru/2dd57f24
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anemeHTOB J[. . Meneneera

19 Crpoenue BemiecTBa. MHOT0oOOpasue 11 bubnmoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bub6mmoreka [{OK
1. X 1
3 HMITHECIHE peariin o https://m.edsoo.ru/2dd57f24
Wroro mo pazueny 39
Pasnen 2. Heopranuyeckasi xumusi
bubmmoreka [{OK
2.1 H 1
CMETAILITH 3 https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
2.2 M 2
CTALIH 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 54
Pa3nena 3. XuMus 1 ;KU3HL
31 MeToabI ITIO3HAHUS B XUMUU. XUMHUSA U 9 bu6mmoreka [IOK
' AKU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KosunyecTBo yacos
Jar
Kont IIpakr a DJIEKTPOHHBIE
Ne Tema ypoka Be poJb HYECKH w3y undposbie
n/n HbIEe e o0pa3oBaTe/bHbIE
ero eHHn
padotr | pabGort a pecypchl
bl bl
1 [Ipeamer u 3HaYEeHNE OPraHUYECKON XUMUH, MPEICTABICHUE O 1 bubnuoreka [IOK
MHOT000pa3uu OPraHn4ecKUX COeTMHEHUIN https://m.eds00.ru/3686e6f5
9 DNEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U BO30OYKIEHHOE 1 bubmuorexa [JOK
coCTOstHUS). BasieHTHBIE BO3MOXKHOCTH aToMa yriiepoaa https://m.edsoo.ru/Oce6fd4c
3 XHUMHUYECKas CBA3b B OPraHNYECKUX COCTMHEHUAX. MeXaHU3Mbl 1 bubnuorexa [IOK
00pa3zoBaHMs KOBAJICHTHOM CBSI3H, CITOCOOBI pa3phiBa CBI3EH https://m.edso00.ru/8d39f5c8
. bu6mmoreka [JOK
4 Teopus ctpoeHust opraHuvecKux coenquHenuii A. M. byrineposa 1 httos://m.edsoo.ru/9e595¢h8
5 Buael nzomepun: CTpyKTypHasi, IpOCTPaAaHCTBEHHAs!. DJIIEKTPOHHBIE 1 bubnuoreka [JOK
3¢ (deKTH B MOJIEKYyJIaX OPraHUYECKUX COCTUHEHUN https://m.eds00.ru/b0e61661
6 [IpencraBnenue o KaccuPUKAUA U CHCTEMAaTHYECKass HOMEHKJIaTypa 1 bubnuoreka [JOK
(IUPAC) opranryecKuX BEIECTB https://m.edsoo.ru/c212dd21
. . bubmuoreka [JOK
7 Knaccudukanus peakiuii B opraHu4ecKOr XUMHH 1 httos://m.edsoo.ru/ba5706aa
3 KonTponsnas pabota no teme: " Teopusi cTpoeHUs OpraHUUECKUX 1 1 bubnuoreka [JOK
cOoeIMHEHUI" https://m.edsoo.ru/87a37cab
9 AJKaHBI: TOMOJOTHYECKU psijl, oO11as popmyrna, HOMEHKIATypa U 1 bubnuoreka [JOK
HU30MEpHUs, JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI https://m.edsoo0.ru/25a14636
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bubmuoreka [JOK

10 dusuyeckue U XUMHUYECKHE CBOMCTBA aJIKaHOB
https://m.edso0.ru/3137711c
11 Haxosxnenue ankanoB B npupojie. CriocoObl MoTydeHus u bubnuorexa [JOK
IIPUMEHEHHE AJIKAHOB https://m.edso0.ru/259b0a5h
[ukmoankanel: 00mas Gpopmyia, HOMEHKIATYpa U H30MEPHS,
12 0COOEHHOCTH CTPOEHUS Y XUMHUYECKUX CBOMCTB, CIIOCOOBI IOITYUYEHUS bubmorexa HOK
P ’ ya https://m.eds00.ru/156730d2
Y IPUMEHEHUE
Pemrenne pacy€THBIX 3a7a4 Ha OTNIPEACIICHUE MOJICKYIIPHON (HOPMYITBI
13 OPraHMYECKOI0 BEIIECTBA 10 MACCOBBIM J0JISIM aTOMOB 3JIEMEHTOB, bubnnorexa [JOK
BXOJAIIUX B ero coctas. CucremMaru3anus U 0000I1eHIEe 3HAHUHN 110 https://m.edsoo.ru/bf84d8eb
TEME
AJIKEHBI: TOMOJIOTHUECKHH psl, oOmas hopmyrna, HOMEHKIATYpa,
14 9JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHne MoJiekyi. C TypHas bubmmorexa [OK
p pocTp R Y. LIPYKTYP https://m.edsoo.ru/273b0ale
Y [AC-TPAHC-NU30MEPHS AIIKEHOB
®u3nyecknue 1 XMMHUYECKHE CBOMCTBA alnkeHOB. [IpaBuio bubnuorexa [IOK
15
MapkoBHHKOBA https://m.edso0.ru/21069ccd
16 Crioco0blI MOJIyUYEeHUs ¥ IPUMEHEHNE AJIKEHOB bubmmorexa [OK
i p https://m.edso0.ru/665dc058
17 [Tpaktuueckas padota Ne 1 mo treme "IlonydeHne 3THIIeHA U U3yYCHUE bubnuoreka [JOK
€ro CBOMCTB" https://m.edso0.ru/0941eed8
18 Pemenue pacuéTHbIX 33724 Ha ONpeAeTICHIE MOJIEKYISIpPHON (hOopMyJIbI bu6mmoreka [JOK
OPraHM4eCcKOro BEIIeCTBa https://m.edsoo.ru/e9ea9921
19 AJNKaJMeHbl: CONPSHKEHHBIE, U30JIUPOBAHHBIC, KyMYJIHPOBAHHBIE. bu6mmoreka [JOK
Oco0eHHOCTH 3IEKTPOHHOTO CTPOCHUS https://m.eds00.ru/04298c0a
20 XHUMHUYECKHE CBOMCTBA CONPSKEHHBIX TUECHOB bubmiorexa LOK
p g https://m.edsoo.ru/e561253d
bu6mmoreka [JOK
21 CriocoObl mosTyueHus: ¥ IPUMEHEHHUE allKaIueHOB

https://m.edsoo.ru/1aa81660
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AJKUHBI: TOMOJIOTUYECKHIA psifl, 001as hopmMysa, HOMEHKIATYpaA,

22 AJIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOSHUE MOJICKYI, (PH3uIecKue Bubmmorexa LIOK
N https://m.edsoo.ru/68b6cc4c
CBOMCTBA
23 XUMHYECKUE CBOMCTBA aJIKHHOB brbmmorexa LOK
https://m.eds00.ru/23493a93
24 KauecTBeHHbIE peaky Ha TPOMHYIO CBS3b brbmmorexa LOK
https://m.edsoo.ru/7b1c48da
25 CriocoObl nostydeHus: 1 TpUMEHEHNE aIKMHOB brbmmorexa [OK
https://m.edsoo.ru/a6f9alea
26 Pemrenne 3aa4: pacu€Tel M0 ypaBHEHUIO XUMHUECKOHN PEaKInu bubmmorexa [JOK
https://m.edsoo.ru/5db8e526
27 KonTponbnas pabora no teme: "AnkeHbl. AJTKUHBI"
ApeHBI: TOMOJIOTHYECKUH psifl, 001Ias popMyiia, HOMEHKJIATYpa.
28 DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT O€H30J1a U bubnmorexa [JOK
. https://m.edsoo.ru/a92a7094
TOJIyoJia, uX (PU3NYECKUE CBOMCTBA
29 XUMHUYECKHE CBOMCTBA aPEHOB: PEAKIIUN 3aMEIICHUS Bubmmorexa [JOK
https://m.edsoo.ru/a44alae4
30 XHUMHUYECKUE CBOMCTBA apEHOB: PEAKIIUM TTPUCOECAUHEHHUSI, OKUCIICHUE bubnunoreka [JOK
TOMOJIOTOB O€H30J1a https://m.edsoo.ru/a44alaed
. bu6mmoreka [JOK
31 Oc00EHHOCTH XUMUYECKUX CBOMCTB CTUPOJIA
https://m.edsoo.ru/d5018a54
39 Pemenne pacu€THbIX 33724 Ha ONpeAeTIeHIEe MOJICKYAIPHON (HOPMYIIBI bubnuoreka [JOK
OPraHM4eCcKOro BEIIeCTBa https://m.edsoo.ru/53461a2c
33 CriocoObl MoTyueHus: ¥ IPUMEHEHUE apeHOB bubmorexa HOK
https://m.edso0.ru/6f717d09
34 I'eneTnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KIIACCAMH YTIIEBOJI0POJIOB
35 Pacu€thel o ypaBHEHUSAM XUMHUYECKUX peakiuii. CucteMaTus3amus u

0000111eHrEe 3HAHUH T10 TEME
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[Tpupoausiii ra3. [lonyraeie HeTIHBIE Ta3bI

37 KameHHBI# yTroyib U MPOIYKTHI €ro nepepadoTKu bubmiorexa LIOK
https://m.edso0.ru/69b3398b
38 Hedts 1 ciocoOs! e€ nmepepadbotku. [IpumMeHeHne mpoIyKToB bubnuorexa [JOK
nepepaboTku HeTH https://m.edsoo.ru/21f9de78
39 I'enernueckas cBsA3b MEXKAY Pa3IMYHBIMU KJIACCAMM YIJIEBOI0POJIOB
40 l"anoreHonpon3BOAHBIE YIIIEBOIOPOIOB: JIEKTPOHHOE CTPOCHUE; bubnuoreka [JOK
peaKuru 3aMeIIeHUs rajJoreHa https://m.edso0.ru/82b4d759
41 JleficTBue 1IE€I04€il HA TAJIOTEHITIPOU3BOAHBIE. B3anMoaencTeue
JMTaJIOTeHAIKAHOB ¢ MarHUEM U ITHHKOM
. " " bu6moreka [IOK
42 Cucremaru3zanus u 0000IIeHUE 3HAHU 110 paz3zeny "YTIeBo 0O IbI https://m.edso0.ru/20e89f22
43 KonTtponbHas padoTa o teme "HenpenenbHble yriieBoa0pOIbI" bubmorexa OK
https://m.edso0.ru/95c9e298
[IpenenbHbIE OTHOATOMHBIE CITUPTHI: TOMOJIOTHYECKHM psifl, 001as
44 (dbopmyna, CTpoeHHE MOJIEKYIT, H30MEPHs, HOMEHKIIATYypa, Bubmmorexa [JOK
. https://m.edsoo.ru/df04c5cd
knaccudukanuys, pu3ndeckne CBOMCTBa
45 XUMUYECKHE CBOMCTBA MPEIeIbHBIX OJJHOATOMHBIX CTUPTOB bubmmorexa [TOK
https://m.edsoo.ru/26ee34fe
bu6mmoreka [JOK
46 CrniocoObl MosTyyeHHs U NPUMEHEHNE OJJHOATOMHBIX CIIUPTOB https://m.edso0.ru/48410000
0000000
47 [Ipocteie 3¢upbl: HOMEHKIATYpa U U30MEpHUs, 0COOCHHOCTH bubnunoreka [JOK
(DMBUYECKUX U XUMHUUYECKHX CBOMCTB https://m.edsoo.ru/c2c788b2
48 MHoTroaTOMHBIE CIUPTHI: ITUIICHTIIUKOJIb U TTUIEPUH, UX HU3HUUECKUE bubnuoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/ee4d84aa
bu6mmoreka [JOK
49 CriocoOslI mosTyueHus: ¥ IpUMEeHEHHE MHOTOATOMHBIX CIIUPTOB

https://m.edsoo.ru/d12e567d
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50 DeHoI: CTPOCHUE MOJICKYITBI, Pu3ndeckre cBoiCTBA. TOKCHYHOCTD bubmmoreka [JOK
¢benoia https://m.edsoo.ru/2ce726f8
. bubnuorexa [JOK
ol Xumuueckue cBoicTBa (heHoma httos://m.e dsocI)_.[ru 1037ca5f9
bubnuorexa [JOK
52 CrniocoOsbI osryyeHust ¥ mpuMeHeHne peHoa httos://m.e dSO(])_.[ru IeT7ddfAC
53 HpaK:quCKaﬂ pabota Ne 2. PemieHune 3kcriepuMeHTaIbHBIX 3a/1a4 110 bubnuorexa [JOK
teMe "Crnupthl U peHonsr" https://m.edsoo.ru/fd0ced09
' bubnuoreka [JOK
o4 KonTponsnas padota no teme: "Crnuptsl. DeHobI" httos://m.e dSO(])_.Iru 11810ch9b
AJNBACTUIIBI M KETOHBI: JIEKTPOHHOE CTPOCHHUE KapOOHUITBLHOM
55 IPYIIIbI; TOMOJIOTUYECKHUE PsAJIbl, 0011as popmyia, U30Mepus 1 bubmmorera LOK
https://m.edsoo.ru/b139beaa
HOMEHKJIaTypa
56 ANBbACTHUIBI M KETOHBI: (PU3UYECKUE CBOMCTBA; PEAKITUU bu6mmoreka [IOK
MPUCOECTUHEHUS https://m.edsoo.ru/c887425c¢
S7 Peakuuu okucieHHs 1 Ka4eCTBEHHBIE PEAKIIMH aJbJIETHI0B U KETOHOB Bubmmorexa [JOK
https://m.edsoo.ru/a393baa9
58 CriocoObl MOTy4eHHS albJACTHI0OB U KETOHOB Eubmrorexa HOK
https://m.edsoo0.ru/520d1c51
59 OHOOCHOBHBIE TIPEIeNIbHBIE KAPOOHOBBIE KHCIOTHI, 0COOEHHOCTH bu6mmoreka [JOK
CTPOEHUS UX MOJIEKYJI https://m.edsoo.ru/fec0b113
50 N3omepus 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT, UX (PU3NYECKUE bubnunoreka [JOK
CBOMCTBA https://m.edsoo0.ru/700cc87b
61 XUMUYECKHE CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX bubnunoreka [JOK
KHUCJIOT https://m.edsoo.ru/40e6e0e9
62 Oco0eHHOCTH CBOMCTB MypaBbHHON KUCIOTHL. MHOTOOOpa3ne bubnuoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/bb31be71
63 Oco0eHHOCTH CBOMCTB: HEMPEACTbHBIX M ApOMATUIECKIX bubnuoreka [JOK
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KapOOHOBBIX, TUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeny BhICHIMX KapOOHOBBIX KHCIOT

https://m.edso0.ru/83a08773

64 [TonsiTne 0 MPOU3BOHBIX KAPOOHOBBIX KUCIIOT bubnuorexa LIOK
https://m.edso0.ru/0d162d9d
65 CriocoObI mosTy4eHHs U IPUMEHEHNE KapOOHOBBIX KUCIOT bubnnorexa LIOK
https://m.edso0.ru/7¢065c9d
66 CrnoxHbie 2(DUPBI: TOMOJIOTHYECKUH psifl, 001Iast popMyiia, U30Mepus 1 bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/adfffe6d
67 duznyeckue U XMMUYECKHE CBOMCTBA 3PUPOB bubmorexa LIOK
https://m.edsoo.ru/ad6b94b2
68 Pemenne pacu€THbIX 3a7a4: M0 YPaBHEHUIO XUMUYECKON peaKIiy, Ha
oTnpeziesieHue MOJIEKYIIpHON (GOPMYIbl OPraHuYeCKOro BEIECTBa
69 [IpakTueckas padorta Ne 3. Pemienue skcriepuMeHTaNbHBIX 33124 10 bubnuoreka [IOK
teme "Kap6oHoBsie kucioThl. CoxHbie 3pupbr"” https://m.edso0.ru/486671fb
70 Kupsr: ctpoenune, Gpu3MUecKue 1 XUMHUYECKUE CBOMCTBA (THAPOIIH3) Bubmmorexa [IOK
https://m.edsoo.ru/al19c5b98
71 OcoOEHHOCTH CBOMCTB JKHPOB, COJIEPIKAIINX OCTATKU HEMPEACITbHBIX bubnuoreka [IOK
KUPHBIX KUCJIOT. JKUpbl B mpupoae https://m.eds00.ru/b0331922
79 MpbUta Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE. bubnuoreka [JOK
[Tonsatue o cuaTeTHYEeCKUX Moromux cpeacrsax (CMC) https://m.eds00.ru/3c566565
73 I'enetnyeckas cBsI3b YIrI€BOJAOPOJIOB U KUCIOPOJICOIEPIKALTUX bubnunoreka [JOK
OPraHM4YEeCKUX BEIIECTB https://m.edso0.ru/56790c96
74 Pacu€tbl o ypaBHEHUSM XUMHUYECKUX pEaKIui
75 KonTponsnas pabora no teme: "KapbonoBsie kuciaotsl. ClnoxHbIE bubnuoreka [JOK
s¢upsr" https://m.edsoo.ru/f8eaf2eb
76 OO11ast XxapakTepUCTHKA YIIIEBOJOB U KIacCU(pHKAILNs YrIIeBOI0B bubnuoreka [IOK

(MOHO-, T1- ¥ TIOJTUCAXaPU/IBI)

https://m.edsoo.ru/7a9693al
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bubmuoreka [JOK

7 MoHocaxapuasl: (pu3nuecKre CBOMCTBA U HAX0XKICHHE B IPUPOJIC httos://m.edsoo.ru/b4bddazd
78 [IpuMeHeHue riroKo3bl, €€ 3HAUCHUE B KU3HEICATEIbHOCTH OpraHu3Ma bubmorexa LHOK
https://m.edsoo.ru/5e61122d
79 Jucaxapuipl: caxapo3a, MajabpTO3a 1 JIakTo3a. Haxoxxaenue B npupoae bubnuorexa [JOK
U IPUMEHEHHE TUCAXapUI0B https://m.edsoo.ru/eb0384e7
80 [Tonucaxapuapl: cTpoeHHUE MAaKPOMOJIEKY, GU3MUECKHE U XUMHUECKHE bubnuoreka [JOK
CBONCTBA, IPUMEHEHNE https://m.edso0.ru/72a04508
bubnuoreka [JOK
81 [ToHsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX httos://m.e dSO(])_.Iru 162166766
82 Pemenue pacueTHbIX 3a/1a4 Ha ONPEIEICHUE JTOJIM BBIX0/1a MPOTyKTa bubmuorexa [JOK
peaKIuu OT TEOPETUUECKU BOZMOKHOTO https://m.edsoo.ru/7fde47ef
83 CucremaTu3aius 1 0000IICHHE 3HAHUN TI0 pa3eTy bubmorera [JOK
https://m.edso00.ru/08d4364c
84 KonTtponbHas padoTa o Teme "Kucmopoaconeprkaimyue opraHndecKue bubnuoreka [IOK
coequHeHus" https://m.edso0.ru/42c6678e
85 AMUHBL: KJTaccu(pUKaIus, CTpPOEHUE MOJIEKYI, o0rias hopmyna, bubmuorexa [JOK
M30MepHsi, HOMEHKIIaTypa U (Pu3nYecKue CBOMCTBA https://m.edsoo.ru/efa7e6ca
86 XHUMHYECKHE CBOMCTBA aTM(paTHICCKUX aMHUHOB bubmorera [JOK
https://m.edsoo.ru/1bc5cf80
87 AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH XUMHUYECKUX CBOMCTB bubnunoreka [JOK
aHWJIMHA https://m.edsoo.ru/39cd21f1
88 CriocoObl mostyueHus: ¥ IpUMeHeHne anu(aTHIeCKX aMIHOB bubmmorexa [IOK
https://m.edsoo.ru/eal38763
89 AMUHOKHUCIIOTHI: HOMEHKJIaTypa U u3omMepus, (U3nYecKue CBOICTBa. bubnuoreka [JOK
OtnenbHbIE IPEACTABUTETN O-:AMUHOKHUCIIOT https://m.edso0.ru/d1773e80
90 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT, UX OMOJIOTHYECKOE 3HAUCHUE bubnunoreka [JOK

amuHOKucioT. CuHTE3 U ruapoJin3 nenTuaoB

https://m.edsoo.ru/77df705a
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bubmuoreka [JOK

91 benku xak mpupoaHbIe OIUMEPHI; CTPYKTYPBI OEITKOB 1 htts://m.eds00.ru/429e9899

. bubnuorexa [JOK
92 XUMHUYECKUE CBONCTBA OEIKOB 1 httos//m.e dSO(])_.[ru 16237306

93 A3oTcoaepKalye TeTEPOLMKINYECKUE coequHeHns. HyknenHoBbie 1 bubnuorexa [JOK
KHCJIOTBI: COCTaB, CTPOCHHUE M OUOJIOTHYECKasi POJIb https://m.edso0.ru/521d1431

94 [IpakTueckas padota Ne 4. Pemienue s3kciepuMeHTaIbHBIX 33a4 10 1 bubnuorexa [JOK
Teme "A30TcoepKale opraHudecKkue coequHeHus " https://m.edsoo.ru/8e3c02d1

95 [Tpaktuueckast padota Ne 5. Pernenue sxcriepuMeHTaIbHBIX 33/1a4 110 1 bubnuoteka [JOK
TeMme "Pacro3HaBaHre OpraHNYECKUX COETMHEHUN" https://m.edsoo.ru/bde3fdf6

96 KonTtponbHas padoTa o Teme "A30TcoaepKamirue OpraHndecKue 1 bubmuorexa [JOK
coeMHEeHUs" https://m.edsoo.ru/ce561bc7

97 OCHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHUIN 1 1 bubnuoreka [IOK
METO/Ibl UX CUHTE3a —II0JIMMEPHU3ALIUS U TOJUKOHICHC AU https://m.edsoo.ru/7aa63ebd

bubnuoreka [IOK
98 [Tnactmaccel. YTrimzanus u nepepadoTKa MiIacTHKa 1 httos://m.e dsogru 18224260f

99 DnacToMephl: HaTYpaJbHBIM CUHTETHYECKHE Kaydyku. Pe3uHa 1 bubamorera LOK
https://m.edso0.ru/246103ec

100 BosiokHa: HaTypaibHbIE, HCKYCCTBEHHbBIE, CUHTETHYECKHE. [Tomumephl 1 bubnuoreka [JOK
CHEIMAILHOTO Ha3HAUYCHUA https://m.edso0.ru/5963a601

101 [IpakTiueckas paborta Ne 6. Pemienue skciepuMeHTaNbHBIX 33124 10 1 bubnunoreka [JOK
Teme "Pacrno3HaBaHue macTMacc M BOJIOKOH" https://m.edsoo.ru/3aebd77a

102 O06001IeHre 1 cucTeMaTu3alks U3Y4eHHOTO MaTepualia o TeMe 1 bubnunoreka [JOK
"BbICOKOMOJIEKYIIIPHBIE COETUHEHUS " https://m.edsoo.ru/6a22b1e8

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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11 KVIACC

KoandecTBO 9acoB

Jar
Kont IIpakr a DJIEKTPOHHBIE
Ne HPpoBLIe
Tema ypoxa Be | Potb HYECKH s uugp
n/n HbIE e odpa3oBaTejibHbIE
ero eHH
padotr | pabGort a pecypchl
bl bl
. bubnuoreka IHOK
1 Atom. CocTaB aTOMHBIX siep. XUMUUECKUH r1eMeHT. M30Torbl 1 nommoreka L1
https://m.edsoo.ru/59c¢112ee
2 CTpoenne dIeKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBBIE YHCIIa 1 bubmmorexa [OK
P P ’ https://m.edsoo.ru/b4d9fffa
bu6mmoreka [IOK
3 Knaccudukanus XuMUYeCKUX 3JIEMEHTOB (S-, p-, d-, f-amemenThI 1
Puca (5 p ) https://m.edso00.ru/61294af9
4 Pacrpenenenue 31€KTPOHOB 10 AaTOMHBIM OPOUTAIISIM 1 bubmorexa LOK
P P P https://m.edsoo.ru/f5f750fe
5 DneKTpOHHBIC KOH(PUTYpAITUH aTOMOB 3JIEMEHTOB B OCHOBHOM 1 bubnuoreka [IOK
BO30YXIEHHOM COCTOSTHUU https://m.edso0.ru/8149e846
6 DNeKTpOHHBIC KOHPUTYPAITUU HOHOB. DJIEKTPOOTPHUIIATEIILHOCTh 1 bubmorexa LOK
P P ' pooTp https://m.edso00.ru/a0764b24
[Tepunoanueckuit 3akoH u [lepuoauyeckas cucreMa XUMHIECKUX
. . bubnuoreka [JOK
7 anemenToB JI. . MenpeneeBa, CBs3b C COBPEMEHHON TEOpUECH 1
https://m.eds00.ru/16957c01
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IEMEHTOB U
8 00pa3yeMbIX UMM IIPOCTHIX U CJIOKHBIX BEIIECTB 10 TPYIIIaM U 1 bubmorexa LIOK
pasy P Py https://m.edso0.ru/f8468927
neproiam
9 KonTtponsHas padota no teme: "Ileproanyeckuii 3akoH. CTpoeHue 1 1 bubnuorexa [IOK

aroma"

https://m.edsoo.ru/8fad2942
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10 Buner xumudeckoii cBsi3u. MexaHn3Mbl 00pa30BaHMs KOBAJICHTHOM bubmmoreka [JOK
cBsaA3u. Bonopoanas cBsA3b. MeXMOIEKYIIAPHBIE B3aUMOACUCTBUSA https://m.edsoo.ru/5a8072af
11 BanieHTHOCTD ¥ BaJieHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b JIEKTPOHHON bubnuorexa [JOK
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM https://m.edsoo0.ru/3d2ca093
12 [IpencraBienuns 0 KOMIUIEKCHBIX COCIMHEHUSX: COCTaB U bubnuorexa [JOK
HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
13 BeniecTBa MOJIEKYIISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOECHUS. THIIbI bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BELIECTB https://m.edso0.ru/e167635b
14 [TonsTue o gucnepcHeIx cucteMax. [IpeacraBieHne 0 KOJIOUIHBIX bubnuorexa [JOK
pacTBopax https://m.edsoo.ru/da2c70e4
15 HctrHHBIE paCTBOPBI: HACKHIIICHHBIE U HEHACHIILICHHBIE, bubnuoreka [IOK
pacTtBOpuMOCTh. KpucTtammoruaparsl https://m.edsoo.ru/e9ccdd8d
16 Crioco0ObI BeIpaKeHHS KOHIIEHTPAIIMH PacTBOPOB bubnmorexa [JOK
https://m.edso0.ru/328e653a
17 Pemrenue 3a1a4 ¢ MCIoIb30BaHUEM MOHATHH ""MaccoBas JOJIA bu6mmoreka [IOK
pacTBOpPEHHOTO BemiecTBa", "MoJisipHasi KOHIIEHTparus" https://m.edsoo.ru/785e0ab4
18 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB bubmmorexa LIOK
https://m.edsoo.ru/bf9e108d
. bu6mmoreka [IOK
19 CucremaTu3zanus 1 00001IeH1e 3HaHUN TI0 TEME htts://m.edsoo.ru/8d2c6a3a
KonTponsnas paborta o temam "Crpoenue atoma. [lepuoanueckuit
20 3akoH u [lepuoanueckas cuctema XuMu4eckux snementos Jl. U. Bu6mmorexa LIOK
https://m.edsoo.ru/70a60aa4
MenneneeBa", "Crpoenue BemectBa. MHOrooopasue BemniecTs"
Knaccudukanus XuMUYECKUX peakiuii B HEOPraHUYECKON U
21 OpPraHMYECKON XUMHUH. 3aKOH COXPAHEHUS MacChl BEIIECTB; 3aKOH bubmorexa LIOK
https://m.edso0.ru/6335cdd2
COXpaHEHUs U MPEBPALICHUS YHEPTUU TPU XUMUUYECKUX PEAKIUAX
29 TennoBble 3d ekt XuMUUeCKuX peakuuid. Tepmoxumuueckue bubnuoreka [IOK

ypaBHEHHUS

https://m.edsoo.ru/d1db86da
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Beluncnenus 1o ypaBHeHUAM XUMHUYECKUX PEAKLUN U

bubmuoreka [JOK

23 TEPMOXUMHUYECKUM YPABHEHUAM https://m.edso0.ru/87b13954
24 CKopoCTh XMMUYECKOH peakKIuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX
¢dakxropos. Karanus u kaTanm3aTopbl
25 ['omorenHbIe ¥ reTeporeHHbIE PeaKIuu
26 [Tpaktuueckas padota Ne 1 mo teme "BnusHue pa3nuyubix (akTopoB bubnuorexa [JOK
Ha CKOPOCTh XUMHUUYECKOU peakiuu" https://m.edsoo.ru/1facaldl
bubnnorexa [JOK
27 OO6paTumble 1 HEOOpAaTUMBbIE peakliu. XMMUYECKOE PAaBHOBECHE https:// m.edSO(I)_.[ ru/30952f9b
28 [Tpaktruueckast padota Ne 2 o teme "Bnusare pa3nuyHbix (hakTopoB bubmuorexa [JOK
Ha I0JIOKEHNE XUMUYECKOTO paBHOBECHUS " https://m.edsoo.ru/3bf34e17
29 DnekTponuTHieckas aucconnanus. CUabHbIE U ca0ble AIEKTPOTUTHI. bubmuorexa [JOK
CrernieHp THCCONUAITT https://m.edsoo.ru/5f766bdf
30 HNonnoe npoussenenue Boapl. Cpesa BOJHBIX pacTBOPOB. Bomopoanbiii bubnuoreka [IOK
nokasatens (pH) pactBopa https://m.edsoo.ru/3966ca89
31 IMaaponus coseid. Peakiuu, mpoTeKaromye B pacTBOPax 3IEKTPOJIUTOB Bubmmorexa [JOK
https://m.edsoo.ru/09d5a9bd
32 [TpakTrueckas padota Ne 3 o Teme "XHUMHUECKHE PEAKIIUU B bubnuoreka [JOK
pacTBOpax dIEKTPOJIUTOB" https://m.edsoo.ru/2e3daeb0
33 OKHCINTENbHO-BOCCTAHOBUTEIBHBIEC Peaku. BaxkHelmue bu6mmnorexa LIOK
OKUCIIUTEIN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060
34 MeTo 37eKTPOHHOTO (3JIEKTOHHO-UOHHOT0) OanaHca bubmorexa HOK
https://m.edsoo.ru/fb691387
35 DIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB bubmmorexa [JOK
https://m.edso0.ru/93fb97d2
36 Pemrenue 3agau pa3nuyHbIX TUIIOB bbmmorexa [JOK
https://m.edso0.ru/5a859d16
37 Pemrenue 3a1au pa3anyHbIX TUIIOB bu6mmoreka [JOK
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https://m.edsoo.ru/5afa265d

38 Cucremaru3zanus 1 0000ImeHue 3HaHu# 1o TeMe "XUMHUYECKHe bubmuorexa [IOK
peakuun" https://m.edso0.ru/c161eb85
" " bubnuorexa [JOK
39 KonTtponeHas padora o Teme "XuMU4ecKre peakiinm htts://m.eds00.ru/a8a0a930
[Tonoxenne HemeramoB B [leproinueckoi cucteMe XUMUYECKHX
bubmmoreka [{OK
40 anemenToB JI. . MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB.
. https://m.edsoo.ru/8ca2dcad
du3nyecKue CBOMCTBA HEMETAIIIOB
41 AmtoTponusi HeMeTauIoB (Ha MpUMeEpe KUCIopoia, cepsl, hochopa u bubnuoteka [JOK
yriaepoja) https://m.edsoo.ru/ef92c91c
42 Bonopoa: monmydenue, pundeckre u XUMHIECKHAE CBOMCTBA. [ UapuIpI bubmorexa IOK
https://m.edso0.ru/0aa8f613
43 ["ayiorensr: HaX0XICHHUE B TIPUPOJIC, CITOCOOBI MOTyUYeHUs, (PU3NUECKUE bubmuorexa [JOK
1 XMMUYECKHE CBOWCTBA https://m.edso0.ru/4e223795
m lNanorenoBomopoasl. Baxuelime Kucaopoacoaepxamniue CoequHeHs bubnuoreka [IOK
rajJjoreHoB https://m.edso0.ru/6b3255e6
45 JlaGopaTopHbIe ¥ TPOMBIIICHHBIE CIOCOOBI MOTYyYEHHUS TaJOreHOB. bubnuoreka [IOK
[IpumeHeHne rajJloreHoB U UX COSTUHECHUI https://m.edso0.ru/6971aca4
46 [IpakTrueckas padota Ne 4. PereHue sKcriepuMeHTaIbHBIX 3a1a4 110 bubnunoreka [JOK
teme "["amorens” https://m.edsoo.ru/8b26fecd
Kucnopoa: naboparopHblie U IPOMBIIIJICHHBIE CIIOCOOBI MOTY4YEHHUS,
47 ¢buznueckue U xumudeckue cporictsa. O30H. [Ipumenenue kucnopoaa bubmmorexa [JOK
https://m.edsoo.ru/c8abc36a
Y 030HA
bubnuoreka [JOK
48 OKCHJIEI 1 TIePOKCHIEL https://m.edsoo.ru/5c8816a0
49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa [JOK
https://m.edsoo.ru/2b6d8b4b
50 Cepa: HaxoKJIeHHE B IPUPOJE, CIIOCOOBI MOTydeHUs, (pru3nyeckue u bubnuorexa [IOK
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XUMHYECKHUE CBOUCTBA

https://m.edsoo.ru/46afael6

ol CepoBonopo, cyabpuabt bubmiorexa LIOK
https://m.edso0.ru/7¢c875999

52 Kucnopoacoaepxaiue coequnenust cepbl. OCOOEHHOCTU CBOMCTB bubnuorexa [JOK
CEPHOU KUCIIOTHI https://m.edsoo.ru/8cfa2548

53 [IpakTueckas padorta Ne 5. Pemienue skciepuMeHTaNbHBIX 3aa4 10 bubnuorexa [JOK
teMe "Cepa u e€ coenunenus" https://m.edsoo.ru/0afb05e4

54 A3OT: HaX0XkJCHHE B MPUPOJIC, CTIOCOOBI MOTyYeHUs, PU3NYECKUe U bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA. AMMMAK, HUTPH/IBI https://m.edsoo.ru/badd2255

55 Kucnoponaconepskamue coennaenns az3ota. OCoOOEHHOCTH CBOMCTB bu6moreka [IOK
A30THOM KHCIIOTBI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHne a30Ta U €ro coeqMHEHNN. A30THBIE YI00pEeHUs l:gg?;;f;igﬁﬁzg £5050

57 docdop: HaAXOXKACHUE B PUPOJIE, CIOCOOBI MOTYIeHUs, (PU3UIECCKUE U bubnuoreka [IOK
xumudeckue cBoiictBa. ®ochunsr u pochun https://m.edsoo.ru/9a6b43ec

58 Oxkcunbl hocdopa, pochopcoaepxaniue kuciaotsl. Conu pocopHoit bubnuoreka [IOK
KHCIIOTBI https://m.edsoo.ru/c7a2d429

. bubnunoreka [JOK
59 [Ipumenenne pocdopa u ero coenuuennii. ochopHbie ynoOpeHHs httos//m.e dsogru 14218070a

60 [Tpaktrueckasi padota Ne 6. PereHue skcriepuMeHTaIbHBIX 33]1a4 110 bubnuoreka [JOK
teme "A3ot u pochop u ux coenuHeHH" https://m.edsoo.ru/8175ac3f

61 VYrinepo: HaXxoKJIeHUE B MPUPOIE, aJUIOTPOIHbIE MOIU(UKALINY; bubnunoreka [JOK
(hu3UYeCcCKre U XUMUYECKHUE CBOMCTBA, TPUMEHEHUE https://m.edsoo.ru/1eb19f9e

62 Oxcup yrnepona(ll), okeun yrnepona(lV), yronpHas kuciora u e€ bubnunoreka [JOK
COJIH https://m.edsoo.ru/dba58adf

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB Bubmmorexa LIOK

https://m.edso0.ru/6029b609
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64 Kpemuuii: HaxoXIeHUE B IPUPO/IE, CITOCOOBI MOJTydeHUsl, GU3NICCKUE bubmmoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edso00.ru/143558ab
bubnuorexa [JOK
65 Oxcup kpemuus(1V), kpeMHUEBast KUCI0TA, CUIIMKATBI https://m.e dSO(])_.[ru 1317067b1.
[Tpumenenne kpeMHuUs U ero coeanHeHnid. CTEKII0, ero MoJyYeHHE, bubmorexa HOK
66 S https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3InIHBIX TUIIOB brbmmorexa [OK
https://m.edso0.ru/b624f801
. " " bubmnoreka IJOK
68 Cucrematuzanus 1 000011eHre 3HaHui o TeMme "HeMeTasbl httos://m.e dsogru 16686405
" " bubnuoreka [IOK
69 KonTpomasHas padora o Teme "HemeTamis httos://m.e dsogru 1d0484C76
70 AHanu3 pe3ynbTaTOB KOHTPOJILHOMN pabOThI, KOPPEKITUS OTITHO0K bubmorexa IOK
https://m.edso0.ru/2b7e9510
[Tonoxenue metamios B [leproauyeckoit cuCTeMe XUMHYECKUX
71 aneMeHTOB. OCOOCHHOCTH CTPOCHHUSI DIIEKTPOHHBIX 000I0YEK aTOMOB bubmorexa OK
https://m.edso0.ru/9839c16¢
METaJJIOB
79 OO6mume ¢puznueckure cBoMcTBa MeTauioB. [I[puMeHeHne MeTaioB B bubnuoreka [JOK
OBITY M TEXHUKE https://m.edsoo.ru/51dac9d3
bubnmuoreka [JOK
73 Crmnasel MmetasuioB. Kopposust MmetanioB httos//m.e dsogru 142687263
74 Pemenue 3aaa4 pa3nuyHbIX TUIIOB Bubmmorexa LIOK
https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHUYECKUN Psil HANPsDKeHUN MeTaisoB. O01ue crnocoobl bubnuoreka [JOK
[IOJTYy4YEHUS METAJUIOB https://m.edsoo.ru/94eb377a
76 O6mas xapakrepuctuka MetamioB | A-rpynmnsr [lepuoandeckoit bubnuoreka [JOK

CUCTCMBbI XUMHWUYCCKHX 3JICMCHTOB. HanI/Iﬁ M KaJIui: TMOJIY4YCHHUC,

https://m.edsoo.ru/e12c26b3
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https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
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(duznUuecKre U XUMUIECKUE CBOWCTBA, IPUMEHEHHUE TIPOCTHIX BEIIECTB
U UX COETUHEHUN

Oomas xapakrepuctuka MetayuioB ||A-rpynmst [lepuonndeckoit
CHUCTEMbI XUMUYECKHUX 3JIEMEHTOB. Maruui U KajabUUii: MOJy4eHUE,

bu6mmoreka [{OK

" (bu3HUecKre U XUMUYIECKUE CBOWCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB https://m.edso0.ru/7c3e49c0
U UX COCTMHECHUI
78 XKéctkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS bubnuorexa LIOK
https://m.edsoo.ru/c74bfae9
79 AnroMuHMI: nIoay4yeHue, Gpu3nueckue 1 XMMUYECKUe CBOMCTBA, bubnnorexa [JOK
IIPUMEHEHHE https://m.edso0.ru/0e79b266
80 Am@oTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA ATFOMUHUS, bubnuoreka [IOK
TUAPOKCOKOMIUIEKCHI aJIFOMUHMS, NX TPUMEHEHNE https://m.edso0.ru/5d12d318
81 Pemenue 3aga4u pa3auvHBIX TUIIOB
82 [TpakTruueckast padota Ne 7. PereHue sKCcriepuMeHTaIbHBIX 3a/1a4 10 bubnuoreka [IOK
Teme "MeTauibl rIaBHBIX oArpynmn' https://m.edsoo.ru/27a4af43
83 OO6mrast XxapakTepuCcTHKa METAIIIOB T0O0YHBIX noarpynn (b-rpymin) bubmuorexa [JOK
[Teproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB https://m.edso0.ru/610d7431
84 du3nyYecKre U XMMUYECKUE CBOMCTBA XpOMa U €ro COCIMHEHUM, UX bubnuoreka [JOK
MPUMEHEHHUE https://m.edso0.ru/9911bef3
85 Baxwueiimue coenrHenust maprania. [ lepmanranar kanus, ero bubnuoreka [JOK
OKUCIIUTEIbHbIE CBOWCTBA https://m.edso00.ru/039d69c8
86 Ou3nyecKue U XMMHUYECKHUEe CBOMCTBA JKeJle3a U €r0 COSIMHEHU. bubnunoreka [JOK
[TonyyeHnue u npuMeHEHUE CIIaBOB Kee3a https://m.edsoo.ru/1b7f8741
g7 du3nyeckue U XMMHUYECKHUe CBOICTBA MeJIU U €€ COeTMHEHUH, X bubnunoreka [JOK
IIPUMEHEHHE https://m.edso0.ru/2bc0f954
88 Pu3nuecKre 1 XMMHUYECKHE CBOMCTBA IIUHKA U €r0 COSAUHEHUH, UX bubnuoreka [JOK

IMPUMCHCHUC. FI/I,Z[pOKCOKOMHJ'ICKCH OUHKa

https://m.edsoo.ru/b1f2beal
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89 [Tpaktuyeckas padora Ne 8. Pemenue skcriepuMeHTaIbHBIX 3371a4 110 1 bubmuorexa [IOK
teme "Metaisl TOOOYHBIX OArpynn” https://m.edsoo.ru/a6e352ea
90 Pemienue 3a1a4 pa3nuyHbIX THIIOB 1 bubnuorexa LIOK
https://m.edsoo.ru/a8b83d83
01 O06o001IeHre U CHCTeMAaTH3alns U3YYEHHOTO MaTepralia 1o TeMe 1 bubnmoreka [JOK
"Metamis" https://m.edso0.ru/e91fe975
92 KoHnTpossHas padora o Teme "Mertamib" 1
. bubnuorexa [JOK
93 AHanmmM3 pe3ylbTaTOB KOHTPOJIBHON pabOTHI, KOPPEKIUS OMIHOOK 1 httos://m.e dSO(I)_.[I’U 19ebf2fd
94 Ponps xumuu B obecrieueHnn yCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA. 1 bubmuorexa [JOK
[ToHsiTHE O HAYYHBIX METOJIaX UCCIEIOBAHUS BEILIECTB https://m.edsoo.ru/080fe1f0
95 HayuHble mpUHIUIIBEI OpraHUu3alud XUMUYECKOTO TPOU3BOICTBA. 1 bubnuoreka [JOK
[TpombInieHHBIE CTIOCOOBI TTOJTYYCHUSI BaKHEUIITUX BEIIECTB https://m.edsoo.ru/2e45a44f
96 XHUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH CPEeIbl U €T0 TOCIIEICTBHS 1 Bubnmorexa [JOK
https://m.edso0.ru/9f11bf51
bubnuoreka [IOK
97 XuMHS ¥ 3I0pOBbE YesoBeKa. JIekapcTBEHHBIE CpEACTBA 1 httos://m.e dsogru 146552721
98 Xumug ruiy. Pons xumuu B 00ecIieYeHUN NUIEBON 0€30I1aCHOCTH 1
99 Kocmernueckue u napdroMepHsie cpeacTBa. beitoBas Xumust 1 Et?[i?/jl;fcli(;ggllzﬂ 24539
100 XuUMUS B CTPOUTENILCTBE. BaxkHeline CTpOUTENIbHBIE U 1 bubnuoreka [JOK
KOHCTPYKIIMOHHBIE MaTepHUaJIbI https://m.eds00.ru/61e69003
101 XuMHUS B CENbCKOM X03stiicTBe. OpraHnndeckie 1 MUHEPaIbHbIC 1 bubnunoreka [JOK
ynoopeHus https://m.edsoo.ru/fd39587d
102 CucremaTu3aius 1 0000IIeHne 3HAHUN TI0 TEME 1 Et?i?;;f;igg}gwmcm
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

1. YueOnuk: Xumust. 10 kmace : yueb. uist 001meoOpa3zoBar. opranu3anui : yriyosi. ypoBeHb /
C.A.Ily3zakoB, H.B. Mamauna, B.A. TlonkoB.- 2-¢ u3a. - M. : I[Ipocsemenue, 2020.
2. YuebOnuk: Xumus. 11 kmacc : yue0. s o0mieoopa3oBar. opranu3amnuii : 6a30BbId YPOBEHb /

C.A.Ily3zakoB, H.B. Mamauna, B.A. TlonkoB.- 3-¢ u3g. - M. : I[Ipocsemenue, 2021.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. Xumus a5 moAroToBUTENLHBIX oTAeaeHu. / M.I'. Xomuenko — M: Bricias mkoia, 2004.
368¢

2. COOpHUK 3a/1a4 U yIpaXHEeHHH 1o XuMuu s cpeaHert mkonsl. / V.I'. Xomuenko: — M.:
Hosas Bomua, 2012. 211c¢

3. Tects1, Bompocsl 1 0TBETHI 10 xumuH 8-11 xmaccst / I'.W. llItpemmiiep.- M.: IIpocemnienue,
2000.110c

4. Tunossle TecToBbIe 3amanusa EI'D OUIIN / 10.H. Mensenes-M: Dk3amen, 2014. 110c

5. Tecter. Xumus 10-11 kmaccer / P.I1. CypoBuesa, JI.C. I'yzeit, H.1. Ocranauii-M: Jpoda,
2000. 107c

6. Xumus B Tadbnunax 8-11 xnaccel / A.E. HaconoBa-M: JIpoda, 2001. 91c¢

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
https://ru.wikipedia.org/wiki/3arnaBuas_cTtpaHuia

http://school-collection.edu.ru/

http://www.uchportal.ru/load/59

O6opynoBanue «Touku poctay - [{udposas nadoparopus mo xumuu Releon. Komruiekrarms:
0ecrpoBOTHOM MYIBTUAATYHK MO XUMUU C 4-Msl BCTpauBaeMbIMU JaTuukamu (natuuk pH c
Mana3oHoM n3MepeHus He yxke ueM oT 0 1o 14 pH, naTturk BeICOKOHM TemmnepaTypbl
(TepMomapHBIii) ¢ IMana30HOM U3MepeHus He yxke yeM oT -100 no +9000C; natunk
ANEKTPONPOBOAMMOCTH C IMana3oHoM n3Mmepenus He yxe yeM oT 0 1o 200 MxCwm; ot 0 110
2000MkCwM; o1 0 1o 20000MKCM; naTuuK TeMIEPATyphl MJIATHHOBBIN C JUaa30HOM U3MEPEHHUS

He yxke yeMoT -30 10 +1200C). OtaenbHble JaTYUKU: JATYUK ONTHYECKOU MIIOTHOCTU 525HM
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Axcecyapsl: kabenb USB coennHUTEIbHBIHN, 3apsaHOE YyCTPOUCTBO ¢ Kaberem MiniUSB, USB
Anantep Bluetooth 4.1Low Enerqy.

Kparkoe pyKOBOJICTBO 10 SKCILTyaTalliy HUPPOBOI 1abopatopun

[Iporpammuoe obecnieueHme

Meroanueckue pexomenaamnuu (40 pador)

HoytOyk(1 mTyka).

MOV (npunrep, ckanep,konup)(1l mr.)
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