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MNOACHUTEJIbBHAS 3AIIUCKA

Pabouast nporpamMmMa 1o XuMHH Ha YpOBHE CpeJHEro 00IIero oopazoBaHus pa3paboTaHa Ha
ocHoBe denepanbHOro 3akoHa or 29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoit
Ddenepanyn», TpeOOBaHU K pe3ybTaTaM 0CBOEeHUS (perepanbHoi 00pa3oBaTeIbHOM IPOrpaMMbl
cpennero  obmero  obpazoBanusa(POIl  COO), mnpeacraBneHHblx B DemepaibHOM
rocygapcTBeHHOM oOpazoBaTenbHoM cranaapre COO, ¢ yuérom Konuenuuu mpernopaBaHus
yuebHoro mpenMera «Xumush» B 00pa3oBaTelnbHBIX opraHu3anusx Poccuiickoit @expeparuu,
peaTu3yoNIX OCHOBHBIE 00pa30BaTeNbHBIC MPOTrPAMMBI, 1 OCHOBHBIX MOJOXKEHHH «CTparernn
pa3BuTHs BocniutaHus B Poccuiickoit ®enepanuu Ha nepuoa o 2025 rona» (Pacmopsikenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YIJIyOJIEHHOIO H3YyYEHHUS 3aHMMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOTro oOpazoBaHusi ydamuxcss 10-11 xmaccoB. HM3ydenwe mpenmera,
peanu3zyeMoe B YCIOBHAX JU(QepeHIIMPOBAHHOTO, NPOPHILHOIO OOyUeHHs, IPHU3BAHO
obecrieuynTh 00IIE00pa30BaATENBbHYI0 U OOMIEKYIBTYPHYIO MOATOTOBKY BBITYCKHHKOB IITKOJIBI,
HEOOXOIMMYIO ISl a/IalTallii UX K OBICTPO MEHSIOIUMCS YCIIOBHUSM KU3HH B COLUYME, a TAKKe
JUIS TIPOJIOJIKEHHsI OOY4YeHHsI B OpTaHM3alMsIX MPOo(ecCHOHATBLHOrO 00pa3oBaHus, B KOTOPBIX
XUMHUS SBJSIETCS. OJJHOM M3 MPHUOPUTETHBIX AUCIUTUINH.

B mporpammMe mo XuMUM Ha3Haue€HUE MpeAMeTa «XUMHUS» TONydaeT MOAPOOHYIO
WHTEpIpETAIMI0 B COOTBETCTBUM C OcCHOBomosaratoummu nonoxenusmu ProC COO o
B3aMOOOYCIIOBJIEHHOCTH 1LI€JI€H, COlepKaHMsl, pe3yJIbTaTOB 00yueHHs U TpeOOBaHHM K YPOBHIO
MOJTOTOBKM BBIMYCKHUKOB. CBUIETEIBCTBOM TOMY SBJISIIOTCS CJEAYIOIIME BBINOIHSIEMbIE
IPOrpaMMOii 10 XUMUHU (PYHKLUU:

¢ uH(pOpPMALMOHHO-METOIUYECKAs, pealu3alusi KOTOpOil oOecreuynBaeT MONyYeHHE
MPEJCTaBICHUS O LENSIX, COJACpKAaHUHU, OOIIel cTpaTeruu OOydeHUus, BOCIUTAHUS U
pa3BUTHA OOYYAIOMIMXCS CPEACTBAMHU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOTO
pouIIs;

® OpraHu3alMOHHO-TUIAHUPYIOIIA, KOTOpasi ~ IpelyCMaTpUBAET Olpe/ieNIeHUE:!
NPUHIMIIOB  CTPYKTYPUPOBAHUS U  TOCIEAOBATEIbHOCTH H3Y4YeHHsS y4eOHOro
MaTepuana, KOJIWYECTBEHHBIX M Kadye€CTBEHHBIX €ro XapaKTEpPUCTHUK; IOAXOI0B K
(hOpMUPOBAHUIO COAEPKATETLHOW OCHOBBI KOHTPOJISI M OLIEHKH O0pa3oBaTEIbHbBIX
JOCTIDKEHHI OO0YydYalommxcsi B paMKaX HMTOrOBOM arTrecTanuud B (opMe eIUHOTO
roCy/IapCTBEHHOI'0 IK3aMEHa M0 XUMUH.

[Iporpamma it yriryOJI€HHOTO U3Y4E€HUSI XUMUH:

e yCTaHABIIMBAeT MHBAPUAHTHOE NMPEJIMETHOE COJIEpkKaHHe, 00s3aTeNbHOE sl U3yUeHHs
B paMKax OTAEIbHBIX  Mpoduied, NpeaycMaTpUBaeT  pacHpelesieHue U
CTPYKTYpUPOBAHHE €ro Mo KiIaccaM, OCHOBHBIM COJEpKaTeIbHBIM JMHHUSIM/pa3aenam
Kypca;

e 1aéT NpUMEpPHOE paclpeseeHue yueOHOro BpeMEHHU, PEKOMEHIyeMOro sl U3y4eHUs
OT/ETbHBIX TEM;

e IpeayaraeT NpUMEPHYIO OCIEI0BATENbHOCTh U3YUEeHUs Y1eOHOT 0 MaTepuaa ¢ yaéToM
JIOTMKU NIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e 1aéT METOAMYECKYI0 HMHTEpIpeTaluio Lelell M 3aJad H3y4deHHs MpeaMera Ha
yriayOnEHHOM YpOBHE € YY4ETOM COBPEMEHHBIX HPHOPUTETOB B CHCTEME CPEIHErO
obmero o0Opa3oBaHUs, COAEPKATEILHON XapaKTEPUCTHKHU ITUIAHUPYEMBIX PE3YyIbTaToOB
OCBOCHHSI OCHOBHOH 00pa30BaTEIbHOM MPOTpaMMBI CpeIHEro oOIero oOpa3oBaHUS
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y4eOHO-TI03HABATENIbHBIX JICHCTBUI 0Oy4yaroumierocss IO OCBOCHHUIO COJEpKaHUs
IpeaMera.

I[To BceM Ha3BaHHBIM MMO3ULIKUAM B POrpamMMe 0 XUMHUH IIPETyCMOTpPEHA TPEEeMCTBEHHOCTh
¢ oO0yueHreM XMMUH Ha YpOBHE OCHOBHOTI'O 00111ero o0pa3oBaHus. 3a mpeaeaMi yCTaHOBICHHON
MPOrpaMMO 1O XMMHUH 00sI3aTeNIbHON (MHBapUaHTHOM) COCTABIISIIOIIECH COolep)KaHUs y4eOHOTO
npeaMeTa «XHUMHs» OCTa€Tcs BO3MOKHOCTb BIOOpA €ro BapMaTUBHOM COCTABIIAIOIIEH, KOTOpast
JOJKHA OMPEENATHCSA B COOTBETCTBUU C HAMIPABICHUEM KOHKPETHOTO Mpoduisi 00ydeHHsI.

B coorBerctBuM ¢ koHmentyanbHbIME TonoxeHusMu PIOC COO o Ha3zHAYCHUH
peaMeToB 0a30BOro u yriyOnEeHHOro ypoBHel B cucteme AuddepeHunpoBaHHOro 00y4eHus Ha
YPOBHE CpeJIHEro 00111ero 00pa3oBaHus XUMUS HA YPOBHE YIrI1yOJIEHHOI O M3y4€HHUs HAllpaBJIeH Ha
peanu3aluio NPeeMCTBEHHOCTHU C MOCIEAYIOIIUM 3TAllOM MOJTY4YEeHUsI XUMHUYECKOro 00pa3oBaHuUs
B paMKax M3y4€HUs CIELHAIbHBIX €CTECTBEHHO-HAYYHbIX U XUMUYECKUX JAUCLUMILIUH B BY3axX U
OpraHu3alusIX cpeiHero npodeccuoHanbHOro oopa3zoBanus. B 3Toli CBsI3M M3ydyeHHE MpeaMeTa
«XUMHS» OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA pacUIMpEeHUe U yriyOleHne TEOPETHUECKON U
MPAKTUYECKOH MOJATrOTOBKU OOYUYaIOUIMXCs, BBIOPABIIMX ONMpPEAeIEHHBINA MpoQuib 00yueHus, B
TOM UYHCJIE€ C TEepPCHEKTUBOM MOCIEAYIOMIEro IMOMyUYeHUsI XUMHUYECKOro O0pa3oBaHUs B
opraHm3anusax npodeccuonanbHoro oopaszoBanus. Hapsay ¢ atum, B cBere TpedoBanuii GI'OC
COO k mmaHupyeMbIM pe3yJbTaTaM OCBOEHHS (eaepanbHO 00pa3oBaTENbHON MPOrPaMMBI
cpenHero oOmiero oOpa3oBaHMsl H3yd€HHE IpeaMera «XHMHs» OPUEHTHPOBAHO TaKXkKe Ha
peleHne 3a1a4 BOCIUTAHUS U COLMAIBbHOIO Pa3BUTHS 00ydJaIOIIUXCsl, HA (POPMUPOBAHUE Yy HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUM, YMEHUN palMOHATU3AINK YIeOHOTO TpyJaa U 000O0IMEHHBIX
CIOCOOOB JEATENbHOCTH, UMEIOLINX MEXKIUCIUIUTMHAPHBIA, HAIPEIMETHBINA XapakTep.

CocrapnsgomuMu  npeaMera «XUMHS» Ha YpOBHE YIIyOIEHHOTO H3YYEHHUS SIBISIFOTCS
yriyonéHubele Kypebl — «Opranudeckas xumusi» U «OOmas 1 Heopranudeckas xumus». Ilpu
OIpeNIeNICHNH MOAXO0A0B K OTOOPY U CTPYKTYpHOM OpraHU3allid COJEp>KaHHs 3TUX KypCOB B
porpaMMe Mo XUMHHU 3a OCHOBY NpuHATH nonoxenus GPI'OC COO o pazauuusix 6a30BOro u
yriayOIEHHOr0 YpOBHEH U3YUYEHHUS MIPEIMETA.

OcHoBy cozaepxaHusi KypcoB «Opranudeckas xumus» u «OOmas u HeopraHu4ecKas
XMMHS» COCTaBJISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4EHHs IpeaMeTa. JTa cucTeMa 3HaHWM IOoJy4yaeT onpeAeiéHHOE TEOPETUYECKOe
JIONIOJIHEHUE,  TO3BOJIAIOLIEE  OCO3HAaHHO  OCBOMTH  CYIIECTBEHHO  OonbplmIMiA  00BEM
(hakTomornueckoro Marepuaia. Tak, Ha yriyoJ€HHOM ypOBHE M3y4YeHUs TMpeaMeTa obecreueHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMYCHHS OO0BEMA 3HAHUH O XHUMHMYECKHX OJIJIEMEHTaX U
CBOMCTBAaX MX COEIMHEHUN HAa OCHOBE PACIIMPEHHS U YIIyOJeHUs MPEeACTaBICHUI O CTPOCHHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHMS PEAKLUN, pacCMaTPUBAEMBIX C
TOYKU 3PEHHS] XUMHUYECKON KMHETUKH U TePMOIUHAMUKU. V3ydeHne nepruoinyeckoro 3aKoHa u
[lepyoguueckoit  cuCTEMbl  XMMHUYECKMX  3JIEMEHTOB  Oa3UpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XHUMHUYECKasi CBSI3b OOBSICHSETCS C
TOYKHU 3PEHUS SHEPTETUUECKUX U3MEHEHUH Npu e€ 00pa3oBaHUM U pa3pyLIEHUH, a TAKXKE C TOUKU
3peHMsI MEXaHU3MOB €€ 00pa3oBaHus. V3ydeHne THIIOB peakiuii 10MoNHAeTCsl (OPMUPOBAHUEM
MIpeCTaBICHU 00 3JIEKTPOXMMHUYECKHX IMPOIeccax M 3JIEKTPOJIM3E PacIslaBOB U PacTBOPOB
BellecTB. B Kypce opraHmueckoil XMMHUM TpU PACCMOTPEHUH PEAKIUOHHON CHOCOOHOCTH
COCIMHEHHI yensieTcss 0oco00e BHUMAaHKUE BOMPOCaM 00 DJIEKTPOHHBIX d(deKTax, 0 B3aUuMHOM
BIIMSIHMM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaklui.

Ocoboe 3HaYeHHe MMEET TO, YTO Ha COJEp)KaHUE KYpCOB XMMHU YIIyOJEHHOTO YpOBHS
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JIOIIOJIHEHUH K 00ILel cucTeMe MPEeIMETHBIX 3HaHUI) OKa3bIBAIOT BIMSIHUE CMEXKHBIE IPEAMETHI.
Tak, HanpuMep, B COZIEpKaHUU MTPEMETA [T KJIACCOB XUMHUKO-(pHu3rueckoro npoduis 0onapiioe
3Ha4YeHHEe OyayT HMMETh JJEMEHTHI yuyeOHOro marepuayia mo obmieid xumuu. [lpu uszydeHumn
IpeaMeTa B JaHHOM Cllydae akIeHT OyAeT caefliaH Ha OOLUIHOCTh METOOB IMO3HAHMS, OOIIHOCTh
3aKOHOB M TEOPUH B XUMHH U B (DU3HKE: ATOMHO-MOJIEKYIISIpHast Teopus (MOJIEKYJIAIpHast TEOpUs B
¢u3nKe), 3aKOHBI COXPAHEHUS MacChl M DHEPTUH, 3aKOHBl TEPMOJWHAMHKH, SJIEKTPOJIH3a,
IIPENICTaBJICHUSI O CTPOCHUH BELECTB U IPYTOE.

B 10 %€ Bpems B coepyKaHUH TpeaMeTa sl KIIacCOB XUMHUKO-OMOIOTHIECKOT0 TpOQHIs
OonbpIIMK yNeNbHBIM Bec OyJeT MMeTh opraHudeckas Xumus. B 3ToM ciydae mpenocraBisercs
BO3MOXKHOCTb JJIs1 0oJiee 00CTOSITETbHOTO paCCMOTPEHUSI XUMUYECKON OpraHu3alii KJIETKH Kak
OMONIOTUYECKOM CHCTEMBI, B COCTAaB KOTOPOM BXOAAT, K IpUMEpYy, TaKue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JMMHJbI, OCNKU, YIJIeBOJbl, HyKJIEMHOBbIE KUCIOThI U Apyrue. IIpu sTom
3HAHMSI O COCTaBE M CBOWCTBAxX IPEJCTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’KaT OCHOBOM JJIs1 U3y4EHMsI CYIIHOCTH IIPOLIECCOB (POTOCUHTE3A, AbIXaHUS, TUIIEBAPECHNUS.

B muane QopMupoBaHUS OCHOB HAaydYHOTO MHPOBO33PEHUS, OCBOEHHUS OOILICHAaYyUHBIX
METOJI0B [TO3HAHMS U OIbITA IIPAKTUYECKOIO IPUMEHEHMSI HAYYHbIX 3HAHUHN U3y4EHUE IIperIMeTa
«Xumus» Ha YriyOJIEHHOM YypOBHE OCHOBAHO Ha MEXIIPEIMETHBIX CBS3AX C YYCOHBIMH
IpeIMeTaMu, BXOJSIIIMMH B COCTaB IPEIMETHBIX obsiacTel «EcTecTBeHHO-Hay4YHbIE IPEAMETHI»,
«MaremaTuka 1 UHQopmaTtuka» u «Pycckuil sI3bIK U TUTEpATypay.

[Ipu n3yuenun yueOHOro npenmera «XUMHUsS» Ha YIiyOJIEHHOM ypOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO H CpemHero oOmiero ooOpa3oBanus (Ha 0a30BOM YpOBHE), 3amadeit
MIEPBOCTENICHHON 3HAYMMOCTU SBIAETCS (POPMUPOBAHHME OCHOB HAyKM XHMHUHU Kak o001acTa
COBPEMEHHOI'O €CTECTBO3HAHHUA, IPAKTUYCCKOW MACATEIBHOCTH 4YEJNIOBEKA M OJHOIO U3
KOMITOHEHTOB MHUPOBOM KYJIbTyphl. Pemienue 3Toi 3aaun Ha yriiyOJIEHHOM YpPOBHE M3Yy4EHUS
IIpeIMeTa NMPEANonaraeT peaan3anuio Takux LeleH, Kak:

e (opMHpOBaHHUE MPEICTABICHHUI: 0 MATEPHATILHOM €IMHCTBE MUPA, 3AKOHOMEPHOCTSIX U
[I03HAaBAEMOCTH SIBJICHUM ITPUPOJIbI, O MECTE XUMUU B CUCTEME ECTECTBEHHBIX HayK U €€
Beaylleil poiin B 0OECIEeYeHHH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PELLICHUU
npo0iIeM HKOMOTHYECKOM, HPHEPreTHUecKo M MHIIEBON Oe30MacHOCTH, B PA3BUTUHU
MEIUIUHBI, CO3JaHH HOBBIX MaT€pPHUaIOB, HOBBIX HCTOYHUKOB SHEPTUH, B 00€CIICUEHUN
PalMOHATIBHOTO MPHUPOOIONB30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH
KYJbTYpbl 4EJIOBEKa, & TaKXKe SKOJIOTMYeCKHM OOOCHOBAHHOI'O OTHOLIEHHSI K CBOEMY
3JI0pOBBIO U IPUPOTHON CPEJIE;

® OCBOCHHE CHCTEMBbl 3HAHUM, JEKAIIMX B OCHOBE XUMHYECKON COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHbBI MUpa: GyHIaMEHTAJIbHBIX [TOHITHH, 3aKOHOB U TEOPUIl
XMMHH, COBPEMEHHBIX NPEACTABIECHUI O CTPOCHHWM BELIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJSIDHOM, HAaIMOJEKYJSIPHOM, O TEPMOAWHAMUYECKUX U
KMHETUYECKMX 3aKOHOMEPHOCTAX NMPOTEKaHUS XUMUYECKHX PEAKLUH, O XUMUYECKOM
paBHOBECHM, pacTBOpax M JAUCHEPCHBIX CHCTEMax, 00 OOIIMX Hay4HbIX MPHHLHMIIAX
XMMHUYECKOT 0 IIPOU3BOACTBA;

e (opmupoBaHHE Yy OOy4arOIMXCs OCO3HAHHONO IOHUMaHHUA BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMMYECKUX 3HaHUH JUIsi OOBSCHEHHS KIIOYEBBIX HAEH U Mpoldiem
COBPEMEHHOW XHWMHUH, Ui OOBSCHEHHS W TNPOTHO3UPOBAHUS SIBJICHUH, HWMEIOIINUX
€CTECTBEHHO-HAyUHYI0 NPUPOJY; TPAMOTHOTO pELIEHHs] MpoOjeM, CBS3aHHBIX C
XUMUEH, IMPOTrHO3UPOBAHUS, aHAIUW3a M OLCHKA C IO3MLUUH OKOJIOTMYECKOU
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0€30MacHOCTH TOCECTBUNM OBITOBOM M MPOW3BOJCTBEHHOMN NEATEIHHOCTH YEIIOBEKA,
CBSI3aHHOH C XMMHUYECKUM MPOU3BOJICTBOM, UCTIOIH30BAaHUEM H TIEpepabOTKOIl BEIIECTB;

e yrioyOleHue NpPEACTaBICHUM O Hay4yHBIX METOAAX IO3HAHUS, HEOOXOAUMBIX s
MPUOOPETEHUS YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUST XHMHUECKUX
SIBIICHUH, UIMEIOIIIUX MECTO B MPUPOJE, B MPAKTUYECKON AESITETLHOCTH U MMOBCEAHEBHOMN
KU3HU.

B nutane peanuzanuu nepBooYepeIHbIX BOCIUTATENbHBIX M PA3BUBAIOIINX (DYHKITUH 11€TTOCTHOM
CUCTEMBI CpEJIHEr0 00IIero o0pa3oBaHus MPH U3YUCHHUH TPEAMETa «XHUMHUSD» Ha YTITyOIEHHOM
YPOBHE 0COOYIO aKTyalbHOCTh MIPHOOPETAIOT TaKKE IENH U 33]]aUH, KaK:

e BoCHUTaHWe YyOEXKIEHHOCTH B I103HABAEMOCTH SIBIICHUH MPHUPOMABI, YBKEHUS K
MPOIECCY TBOPUYECTBA B OOJIACTH TEOPETHYCCKHX W TPHKIAIHBIX HCCIICIOBAaHWHA B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH;

® pa3BUTHE MOTHBALMU K OOYYCHHIO M MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIUTAHHIO HA OCHOBE YCBOEHUS 00IIEUeIOBEYECKUX [IEHHOCTE;

e pa3BUTHC TIO3HABATCIBHBIX HWHTEPECOB, WHTEIUICKTYaJIbHBIX W  TBOPYECKHX
criocobHocCTel oOydaromuxcs, (GOpMUPOBAHHE y HUX CO3HATENBHOTO OTHOIIEHHS K
caM000pa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBUIO YCIICUTHOMN
poheCCHOHATBLHON U OOIIECTBEHHOU NEATEIBHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 370POBBIO M MIOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU,

e (opmupoBaHWe yYMEHHI W HaBBIKOB PAa3yMHOTO MPHPOJIONOIH30BAHUS, PA3BUTHE
OKOJIOTUYECKOM  KyNbTYphl, = NPUOOpPETEHHE  OMbITa  OOIIECTBEHHO-TONE3HON
3KOJIOTMYECKOM JEATEIIbHOCTH.

OOmiee 4yuClIO YacoB, MPEIYCMOTPEHHBIX ISl WM3YYEHHUS XMMHHM Ha YriayOJIEHHOM YpOBHE
cpenHero obmiero oOpaszoBanmusi, coctapiser 204 yacoB: B 10 xmacce — 102 gaca (3 yaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeJIemo).
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COJEPKAHUE OBYYEHUA
10 KJIACC

OPITAHUYECKASA XUMUSA

TeopeTnyeckue 0OCHOBbBI OPraHU4eCKOil XUMHH.

[IpenmMer u 3HaUYeHHE OpPraHUYECKONM XHWMHHU, WPEACTaBICHHE O MHOrooOpasuu
OpraHUYECKUX COCTUHECHUM.

DJEeKTPOHHOE CTPOEHUE aToMa YIiepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aToOMa yriepoja. XUMUYecKasl CBSI3b B OPraHMYECKUX COCAMHEHMSIX.
Tunbel TuGpuaM3anMu aTOMHBIX opOuTasiel yriepona. MexaHu3mbl 00pa30BaHUs KOBAJICHTHOM
CBs13U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN ). THIIBI IEpEeKPHIBaHKS aTOMHBIX OpOuTaseH, 6- u m-
cBsi3u. OpuHapHas, JBOMHas M TpoifHas cBs3b. CrocoObl pa3pbiBa CBsA3eH B MOJIEKYJIax
OpraHu4ecKux BemecTB. [loHsITHE 0 CBOOOHOM paauKaie, HykKieopuie u JeKTpoduIe.

Teopust crpoeHuss opraHuueckux coennHeHuii A.M. byrinepoBa M COBpEMEHHbIE
MIPEJICTaBJICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHUE TEOPUU CTPOCHUSI OPTaHUYECKUX COCAMHECHUIA.
Monekymnsipasie U CTpYKTypHBIE (Qopmynbsl. CTpyKTypHBIE (OPMYJBI Pa3IMYHBIX BHUJIOB:
pa3BEpHyTas, COKpaméHHas, CckeJeTHas. M3omepus. Buabpl wu3zoMepuu: CTpyKTypHas,
MIPOCTPAHCTBEHHAs. OJEKTPOHHbIE >3(PQPEKTHl B MOJEKYIaX OpPraHWYECKUX COEJAMHEHUN
(MHIYKTUBHBIA U ME30MEPHBINA Y3 PEKTHI).

[IpencraBnenue o kmaccuuKkanuu oOpraHMIecKuX BemecTs. [loHsTHE 0 (YHKIIMOHATBHOMN
rpynne. I'omonorus. ['omonornueckue psaasl. CucreMarnyeckass HOMEHKIATypa OpraHMYecKHUX
coenunennii (IUPAC) u TpuBuanbHbIe Ha3BaHUSI OTACIIBHBIX MIPEICTABUTEIICH.

OcobeHHoctd M Kjaccu(uKanusi — OpraHMveckux  peakuuil.  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUU.

OKCliepUMEHTANIbHBIE METO/bl U3YUEHHUs BEIIECTB U UX MPEBPALLEHUI: 03HAKOMIIEHUE C
oOpa3amMy OpraHM4eCcKHX BEIIECTB U MaTepHallaMd Ha MX OCHOBE, OIBITHI MO MPEBPAILEHUIO
OPraHMYECKUX BEIIECTB IpU HarpeBaHuM (IJIaBJIEHHE, OOYIJIMBaHWE U  TOpPEHuE),
KOHCTPYMPOBAHUE MOZEJIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

YrieBoaopoabl.

Ankanbl. ['omonorundeckuil psj ankaHoB, oOuias ¢opmysa, HOMEHKIATypa U M30Mepusl.
DJIeKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOTEKYJ adKaHOB, SP>-THOPHIM3AIMS aTOMHBIX
opburaneit yrnepojaa, 6-cBs3b. OU3HUECKre CBOMCTBA aTKaHOB.

XUMHYEeCKHE CBOMCTBA aJIKAHOB: PEAKIUU 3aMEIICHUs, N30MEepU3aliU, JeTUIPUPOBAHMUS,
LUKIW3allUY, THUpONIN3a, KpekuHra, ropeHus. IlpeacraBieHne o MeXaHU3ME pPEaAKLUN
pauKaIbHOrO 3aMEIECHUS.

Haxoxnenue B mpupone. CriocoObl oydyeHus: ¥ MPUMEHEHUE aJIKaHOB.

Huknoankansl. OOmast popmyna, HOMEHKIaTypa u usomepus. OcoOEHHOCTH CTPOCHUS U
XUMUYECKAX CBOMCTB MajbiX (LIMKJIONPOMAH, IUKIOOyTaH) M OOBIYHBIX (IIMKJIOTICHTAH,
LUKJIOr€KCaH) HUKIoaNKaHoB. CriocoObl MOMY4YEHUs U IPUMEHEHNE UKII0AIKaHOB.

Ankensl. ['oMonoruueckuii psji aTkeHoB, o01as popmysa, HOMEHKIAaTypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHME MOJEKYJ alKeHOB, SP>-ruOpuaM3allis aTOMHBIX opOuTaneii
yriaepona, o- u n-cBsizu. CTpyKTypHas U reoMerpuueckas (Iuc-TpaHc-) uzomepus. dusznueckue
CBOMCTBA QJIKEHOB. XMMHYECKHE CBOWCTBA: PEAKUMU IPUCOEAUHEHHMS, 3aMCEIICHUS B 0O-
MOJOKEHUE MPU JBOWHOW CBSI3M, MOJIUMEpU3aluuu U okucieHus. [IpaBuno MapkoBHHKOBA.

SHAALTRAHEEIA-NAIE IT9-TIR <

vl I RO CRGRE
a1 blnablIC pPoaRniniyn dda AbUMyrO UbAa5b.
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Anxaguensl.  Knaccudukauus — ankaaueHoB — (CONpsDKEHHBIE,  HM30JMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH NEKTPOHHOT'O CTPOCHHS M XUMUYECKUX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- wu 1,4-mpucoenunenue. I[lomumepusamus conpspkEHHBIX aueHOB. CrmocoObl
MIOJIy4EHUs U IPUMEHEHUE aJIKaJUEHOB.

AnxunHbl. ["'oMonoruueckuii psj aakuHOB, oOmmias ¢opMmyiia, HOMEHKIATypa U U30MEpUs.
DNEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ aJIKUHOB, SP-THOpUAM3AIUS aTOMHBIX
opbutaneil yriepona. Pu3NYecKHEe CBOWCTBA AalKHMHOB. XHWMHYECKHE CBOKCTBA: peakIUU
MIPUCOEINHEHNUS, AUMEPU3aluu U TPUMEpHU3aLnU, OKuciaeHus. KucinorHble cBOICTBa ajIKHUHOB,
UMEIOIINX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBeHHBIE peakiMM Ha TPOHHYIO CBs3b. CrocoObI
MOJTyYEHUs U IPUMEHEHUE aJIKUHOB.

Apomarudeckue yrieBoJopoas! (apensl). ['omonoruueckuii psa apeHos, o0mas popmyina,
HOMEHKJIaTypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNbl OeH30Ia.
du3nyeckre CBONCTBA apeHOB. XUMHUYECKHE CBOICTBAa OCH30lla M €r0 TOMOJIOTOB: PEaKIIHH
3aMenieHusl B OEH30JIbHOM KOJbIIE M YIJIEBOJOPOJIHOM paJuKale, peakiuu MpUCOeTUHEHUS,
OKHCIIeHHne ToMooroB Oenzona. [IpencraBnenne 06 OpUEHTHPYIOLIEM CHCTBUN 3aMeCTUTENEH B
OCH30JIbHOM KOJIbIIE Ha MpHUMEpEe aJIKWIbHBIX PaIUKanioB, KapOOKCHIBHOW, THUAPOKCUIHHOM,
aMHHO- W HHUTPOTPYIIBI, aTOMOB TranoreHoB. OCOOEHHOCTH XHUMHYECKHUX CBOWCTB CTHpOJIA.
[Monmumepuzanus crupona. CriocoObl MONy4YeHUs U MPUMEHEHUE apOMAaTUIECKUX YTIEBOIOPOI0B.

[Ipuponnsiii ra3. Ilonyrueie HedTanble ra3pl. HedTs n e€ npoucxoxaenue. KameHHsli
yroib U HPONYKTHI ero mepepadboTku. CrocoObl mepepaOoTku He(TH: MeperoHka, KPEeKHHT
(TepMUYECKUd, KaTaTUTUYECKU), pupopMuHTr, nuponus. [Ipoaykrel nepepaboTku HedTH, UX
MPUMEHEHHE B TIPOMBIIUIEHHOCTH U B OBITY.

['eHeTnveckas CBA3b MEXKIY Pa3IMYHBIMU KacCaMH yIieBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOrE€HIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakuum 3aMenieHus
rajoreHa Ha THUIAPOKCOTPYIIY, HUTPOIpPYIIly, LHAHOrPYIIy, amMuHorpymmy. JleiictBue Ha
rajJoOreHNpPOU3BOAHBIE BOJAHOTO M  CHOUPTOBOrO pacTtBopa wwiEnoud. Bsaummoneictue
JUTAJIOTCHAJIKAHOB C MarHueM U UMHKOM. [loHsATHE O MEeTalsIoOpraHMYeCKUX COEIUHEHUSX.
Hcnonp30BaHue TaOreHIPOU3BOIHBIX YIICBOAOPOAOB B OBITY, TEXHHKE W TIPH CHHTE3E
OpPTaHUYECKUX BEILECTB.

OKClepUMEHTANIbHbIE METO/Abl H3Y4YEHMsI BEIIECTB M HX IMPEBpaALICHUI: H3yuyeHHe
(u3NYEeCKUX CBOWCTB YIIIEBOJOPOI0B (PaCTBOPUMOCTD), KAYECTBEHHBIX PEAKLIUN YTIIEBOI0OPOIOB
pa3IMYHBIX KJIaccoB (0OeciBeYMBaHUE OPOMHOW WIJIM MOTHOM BOJBI, PaCTBOpa IEpMaHTaHaTa
KaJusi, B3aUMO/ICHCTBHUE alleTUIICHA C aMMUAYHBIM PacTBOPOM okcuaa cepedpa(l)), kauectBeHHOE
oOHapy)XeHHe yriepofa ¥ BOJOpOAAa B OPTaHWYECKUX BEIIECTBAX, MOJIY4YEHHE OSTUJIEHA U
U3YyYeHHE €ro CBOMCTB, O3HaKomiieHHe ¢ Koutekuusmu «HedTts» u «Yromw», ¢ obOpazuamu
IJACTMAcCC, KaydykOB UM  pE3UHbl, MOJACIHMPOBAHME  MOJIEKYJ]  YIVIEBOJOPOJIOB M
raJIOreHIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kuciopoacoaep:xkamme oprannyeckue coeMHeHHUsl.

[IpenensHble onHOoaTOMHBIE cnupThl. CTpoeHHE MOJEKyNl (Ha MpUMepe MeTaHoja U
sTanona). 'omonornueckuii psa, odmas Gopmyna, u3omepus, HOMEHKIATypa U KilacCU(pUKaLUsL.
@dusnyeckre CBOWCTBA MpeAeNbHBIX OJHOATOMHBIX CIUPTOB. BoxopoaHble CBS3U MEXIy
MOJIEKYJIAMH CIIUPTOB. XUMUUYECKNE CBOWCTBA: PEAKLIUY 3aMEILEHUS, IETUIPATAlluH, OKUCIIEHUS,
B3aMMOJICVCTBUE C OPTaHMYECKMMHU U HEOPraHWYECKUMU KHciIoTaMu. KauecTBeHHas peakuus Ha
OJJTHOATOMHBIE CIUPTHL. JleHiCTBHE A3TaHONAa W METaHOJIA HAa OpraHu3M uyenoBeka. CrocoObl
MOJIyYEHUSI U TPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
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[Ipocteie 3¢hupel, HOMEHKIATypa U n3oMepusa. OcoOeHHOCTH (PU3NYECKUX U XUMHUYECKUX
CBOMCTB.

MHoroaroMHble CIHUPTHl — ATHJIEHTIIMKOIb M INHLEpUH. DU3NUecKue M XUMHYECKHe
CBOWMCTBA: PEAKLUM 3aMELICHUS, B3aUMOJEHCTBUE C OPraHUYECKMMH W HEOPraHWYECKUMH
KHCIIOTaMH, KaueCTBEHHAasl peakiusi Ha MHOroaTOMHble ciupThl. [IpencTraBneHne o MexaHu3Me
peakiuii HyKIIeopUIbHOTr0 3aMenieHus. JlelicTBre Ha opraHu3M 4enoBeka. CriocoObl momydeHus
Y IPUMEHEHHE MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYIbl, B3aMMHOE BIMSHUE THIIPOKCOTPYIIITBI U OEH30JIBHOTO S/Ipa.
®dusnueckue cpoictBa ¢peHona. OcoOEHHOCTH XMMHYECKUX CBOMCTB (eHona. KauecTBeHHbIe
peakuuu Ha ¢eHon. ToxcuuHocTh ¢enona. CrocoObl MONMyYeHUs W TpUMEHEHHE ¢eHoa.
denomnpopmMalbeTHAHAS CMOJIA.

KapOonusnbHble coemMHEHUS — aIbJeruabl M KETOHbl. JEKTPOHHOE CTPOCHUE
KapOOHMIIBHOM rpymmbl. ['oMonoruyeckue psasl anbAeTHIOB U KETOHOB, obOmas Qopmyina,
n3oMepus M HOMeHKJaTypa. dusmyeckue CBOWCTBA albIETHUIOB M KETOHOB. XHMHYECKHE
CBOWMCTBA aNBACTUIOB M KETOHOB: peakuuu npucoeauHeHus. OKUCIEHHE albAETUIOB,
KaueCTBEHHbIE peaKluu Ha anblerujipl. CrocoObl MOMydyeHUss U MPUMEHEHHE ajbJACTHA0B U
KETOHOB.

OaHOOCHOBHBIE TpenenbHble KapOOHOBBIE KHUCIOTHI. OCOOCHHOCTH CTPOCHUS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepus u HomeHkiarypa. dusmueckue CBOWCTBA OJHOOCHOBHBIX
IpeenbHbIX KapOOHOBBIX KUCIOT. Botopo/IHbIE CBA3M MEXy MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XVMHYECKHE CBOWCTBA: KHCIOTHBIE CBOWCTBA, peakius 3TepU(UKALNU, PEAKIHH C y4aCTHEM
yIIAEBOIOPOAHOrO pagukana. OCOOCHHOCTH CBOWCTB MYpPaBbUHOW KHCIOTHL. lloHsATHe O
MIPOU3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3upax. MHOrooOpazue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWCTB HEMPEACIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIOT, TUKApOOHOBBIX
KHCIIOT, THAPOKCHUKAapOOHOBBIX KucHOT. [IpencraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CT€apUHOBAsl, NAJIBMUTHHOBAS, OJICMHOBAs, JUHOAEBAs, JUHONEH08as KHUCIOTBHL. CrocoObl
MOJTyYEHUs U PUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxnbie 3¢upbl. ['omonmornyeckuii psa, obmas GopMyiia, H30MEpUsi U HOMEHKIIATypa.
du3nyeckre U XMMUYECKHUE CBOMCTBA: TUAPOIIN3 B KUCIION U LIEIOYHOU cpefie.

Kupsl. Ctpoenue, ¢puznyeckue U XUMHUECKHE CBOMCTBA XKHUPOB: THIPOJIU3 B KHUCIOW U
1ea04Hoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIINX OCTATKU HENPEAEeIbHBIX JKUPHBIX
KUCH0T. JKupbl B IpUPO/IE.

MpbL14a Kak COJHM BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIEEe JCHCTBHE.

OOmast xapakTepucTHKa yriieBonoB. Kraccudukarus yrieBomoB (MOHO-, IU- U
nojurcaxapuabl). MoHocaxapuIpl: TIIIOKO3a, (PYKTO3a, Trajakro3a, pubdosza, J1e30KCHpuO03a.
duznyeckue CBOMCTBa U HaxoxAeHue B pupoae. orocuHTe3. XMHUYECKUE CBONCTBA IIFOKO3BI:
PEaKIMU C y9aCTHEM CIIUPTOBBIX M AJIbJCTHIHOM TPYII, CTHPTOBOE H MOJIOYHOKHCIIOE OpOsKEHHE.
[IpumeHeHne rI0K03bl, €€ 3HaYeHHE B )KU3HEIEATEIbHOCTH opraHu3Ma. Jlucaxapusl: caxaposa,
ManbTO3a M JIakTo3a. BoccTaHaBnuBaromuye U HEBOCCTaHABIMBAIOUINE Aucaxapuasl. ['uaponus
nucaxapuoB. Haxoxnenue B npupoae u npuMmeHeHue. lonucaxapuapl: kpaxmain, IIIMKOTEH U
uemnono3a. CTpoeHHe MaKpOMOJIEKYJ KpaxMmana, IJIMKOIeHa M LeJUlioyio3bl. Pusnyeckue
CBOMCTBA Kpaxmaja M LEJUII0JI03bl. XMMUYECKHE CBOMCTBA KpaxMalla: TMAPOJIN3, KaUeCTBEHHAs
peakiusi ¢ HMOJOM. XHMHUYECKHE CBOWCTBA IEJUIIONO3BI: THAPOIN3, IMONy4eHHe 3(UpoB
1eToo3bl. [loHsaTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCrepuMEHTANIbHbIE METOJbl M3YyYEHHS! BELIECTB W HX IPEBPAILLEHHUI: pacTBOPUMOCTD

nan IV AR TOR e PRI MAOTFAHATRIIA AT I AT A AT LA YA AL TATT ATTEIATS

A3TMYHBIX CIIMPTOB B BOAC, B3aNNMOACHCTBUC 3TaHOa ¢ HATPUCM, OKHUCIACHUC STHTOBOTO CIipPTa
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B albJIETH]l Ha PacKaJIEHHON METHOW IPOBOJIOKE, OKHUCIEHHE STUIIOBOTO CIUPTAa JUXPOMATOM
KaJiist (BO3MOKHO MCIIOJIb30BAaHUE BUCOMATEPUATIOB), KAYECTBEHHBIE PEaKIIUU Ha alibJIeruabl (C
ruapokcuiom  guammuHcepeOpa(l) wu  rugpokcmaom  menu(ll)), peakmus TiMIepuHa  C
ruapokcuiom meau(ll), xumuueckue cBolicTBa pacTBOpa YKCYCHOW KHCIIOTBI, B3aUMOJICHCTBUE
pactBopa Tioko3bl ¢ runapokcunom menu(ll), B3anmmozeiicTBue kpaxmana ¢ HMOJIOM, pelIeHHE
IKCIIEPUMEHTATBHBIX 33124 10 TeMaM «CTHpThI ¥ peHob», «KapOoHOBbIe KUCIOTHL. CIIOXKHBIC

3uph».
A30Tcoep:Kalue OpraHnyecKue coeHHeHusl.
AMUHBI — OpraHMuYecKMe TMpOW3BOAHBIE aMMuaka. Kaccudukanus aMHUHOB:

anudaTUIECKue U apoMaTHUeCKue; IEPBUYHBIC, BTOPUYHBIE U TpeTuyHble. CTpOEHNE MOJIEKY,
obmrast ¢popmyna, U30Mepusi, HOMEHKIIATypa U (pu3mveckue cBOHCTBA. XMUMHYECKOE CBOMCTBA
anudaTuyecKuX aMHHOB: OCHOBHBIE CBOWCTBA, ATKUIMPOBAHUE, B3aMMOJACHUCTBHUE MEPBUYHBIX
aMUHOB C a30TUCTOU KUCIOTON. COJld aTKUITIaMMOHUS.

AHWIVH — IPeACTaBUTE]Ib aMHUHOB apoMaTthdeckoro psana. Ctpoenue anuivHa. Bzanumuoe
BIIUSIHUE TPYII aTOMOB B MoJeKyie aHuiuHa. OCOOCHHOCTU XMMUYECKUX CBOWCTB aHWIJIMHA.
KauectBennsie peakuuu Ha aHwinH. CrocoObl MOMY4YeHHs] W MPUMEHEHHUE anudaTHueCKUx
amuHOB. [lonydyenue anmiHa U3 HUTPOOEH30IA.

AmuHokuciotel. HomenknaTtypa u uzomepus. OTaenbHble IPEICTaBUTENN 0-aMUHOKHUCIIOT:
TJIUIWH, ajJaHuH. QU3nYecKre CBOMCTBA aMUHOKHCIIOT. XMMHUUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
amM(OTEepHBIX OPTaHUYECKUX COSTMHEHUH, peaKkivs MOJTUKOHACHC AU, 00pa30BaHNe IENTHIHOMI
cBs3u. bruonorundeckoe 3HaueHNE aMUHOKUCIOT. CHHTE3 U THAPOJIN3 METNTHIOB.

Benku kak nmpupoansie noaumepsl. [lepBuyHas, BropuyHas U TpeTUYHASI CTPYKTYpa OETKOB.
XVMHYEeCKHE CBOMCTBA OETIKOB: TUIPOJIN3, IeHATypallus, KAUeCTBEHHbIE peaklluu Ha OeKH.

DKCIEePUMEHTAIbHBIE METOJbl M3YYECHMsS] BELIECTB M HMX MPEBPALECHUN: PACTBOPEHHE
OenKoB B BOJIE, JACHATypalus OelIKOB IMPHU HarpeBaHUH, IIBETHBIE PEAKIIMH Ha OEJKH, pelieHue
SKCIEPUMEHTANIBHBIX 3a7a4 [0 TeMaM «A30TCOAEpKAlIUe OpPraHWYECKUE COCAUHEHUS» U
«Pacnio3HaBaHHe OPraHUYECKUX COCAUHEHUNY.

BbicokomoJieKyIsipHbIE COeTMHEHUS.

OCHOBHBIE TIOHSITUS XUMHUHU BBICOKOMOJIEKYISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb TMOJUMEPHU3AINH, CPEAHsIST MOJeKyysipHas wmacca. OCHOBHBIC
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUN — MOJIMMEPU3ALINS U TTOJTUKOH ICH AL

[Honumepubie MaTepuaisl. [LnacTMaccsl (MOIUATUIICH, TOIUIIPONTUIIEH, TOTUBUHUIIXJIOPU],
MOJUCTUPOIT, TOTUMETHIMETAKPUIIAT, TOTUKAPOOHATHI, TOMMATUIICHTepedTaNar). Y TUIU3alus 1
nepepadoTKa MIacTHKA.

DnacToMepbl: HaATypallbHBI  KaydyK, CHHTETHYeCKHe Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, H30MPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOMOK, IMEPCTh, MIETK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

[Tonmumeps! cienuanbHOro HazHadeHus (TedIoH, KeBap, HIEKTPOIPOBOISAIINE TTOJIUMEDHI,
OuopasnaraemMbie TOTUMEDHI).

DKCHEepUMEHTAIBHBIC METOMBI M3YYCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMIICHUE C
oOpa3naM TPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKOB, pELICHHE
SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «Pacrno3HaBaHue MIacTMacce U BOJIOKOH».

Pacuérnsie 3a1aumn.

Haxoxnenue MonekyssipHOi (opMyIbl OpraHM4eCcKOro COeAMHEHUS M0 MaCCOBBIM J0JISIM
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COCIMHEHHMS 110 Macce (00BEMY) TPOTYKTOB CTOPaHMsI, IO KOJIMYECTBY BEIIeCTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIUU W/WIM HMCXOJHBIX BEIIECTB, YCTAHOBJCHHE CTPYKTYPHOH (HOPMYIIbI
OpPraHUYECKOr0 BEUIeCTBA Ha OCHOBE €ro XMMHMUYECKHUX CBOMCTB HJIM CIIOCOOOB MOJy4YEHUS,
OIpe/IeTICHUE JTOJM BBIXO/1a TPOAYKTA PEAKIIUU OT TEOPETUYECKH BO3MOXKHOTO.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaIMeTHBIX CBSA3€H NMpH M3ydeHHUH opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HUCHOJIb30BAaHUE KaK OOLIMX E€CTECTBEHHO-HAYYHBIX MOHITHH, TaK U
TTOHSITHIA, TPUHSTHIX B OTJICIBHBIX MPEJAMETaX €CTECTBEHHO-HAYIHOTO ITUKJIA.

OOmre ecTeCTBEHHO-HAyYHBIC TOHSATHUS: SBIIEHUE, HAy4HBIA (akT, THIOTE3a, TEOpHS,
3aKOH, aHAJM3, CHHTE3, KiIacCUUKaIms, HaOIr0JeHUEe, W3MEpPEHHE, JIKCIIEPHUMEHT, MOJEINb,
MOJICTTHPOBAHUE.

®dusuKa: Marepusi, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, MOJEKYJIa, SHEPreTUYECKUH
YpOBEHB, BEIIECTBO, TENO, O0bEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, (M3MUYECKUE BEITUYHHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, IHEPTHUs, Macca.

Buonorust: kimerka, opranusm, dKocucTema, ouocdepa, MeTabonu3M, HACIEICTBEHHOCTS,
aBTOTPO(HBIA W TETepOTPO(MHBIA THUIl TUTaHUA, OpoKeHHE, (POTOCHUHTE3, IbIXaHHE, OCIKH,
YTIICBOJIBL, YKUPBI, HYKIICHHOBBIC KUCIIOTHI, (JEPMEHTHI.

I'eorpadusi: mone3Hble HCKOMAaEMbIe, TOTLTUBO.

TexXHOIOTHs: MUIIEBBIE MPOYKTHI, OCHOBHI PAIlHOHATHHOT'O TTUTAHUS, MOIOIITUE CPEJICTRA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KUIIACC

OBLIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHHU.

Atom. CocTaB aTOMHBIX sifiep. XUMHYECKU 3ieMeHT. M3otomnbl. CTpoeHre 3JIeKTPOHHBIX
000JIOYEK aTOMOB, KBAaHTOBBIC YHCIA. DHEPreTHYECKUE YPOBHH W TIOAYPOBHH. ATOMHEIC
opbutanu. Krnaccupukamnus XMMHUYECKAX 3JIEMEHTOB (S-, p-, d-, f-amements). Pacmpenenenue
JJICKTPOHOB TI0 aTOMHBIM OpOWTANISAM. ODJEKTPOHHBIE KOH(QUTYpAIlMK aTOMOB JJEMCHTOB
MIEPBOr0—4eTBEPTOr0 IMEPHOJOB B OCHOBHOM M BO30YXKJEHHOM COCTOSHUH, 3JEKTPOHHBIE
KOH(UTypal HOHOB. DJIEKTPOOTPULIATEIbHOCTD.

[lepuomnueckuii 3akoH u Ilepuommueckas cucremMa XuUMUYECKUX 3nemeHToB J[.H.
MengeneeBa. CBsA3b MNEPUOAMYECKOrO 3akoHAa U Ilepmoandyeckol CHUCTEMBl XUMHYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEeOpHeil CTpOeHHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB
XUMHYECKUX B3JIEMEHTOB M 00pa3yeMbIX MMM HPOCTBIX U CIOXKHBIX BEUIECTB IO TpynnaMm H
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /1.J1. Menneneesa.

Xumnueckasi cBs3b. BUAbl XMMHYECKOW CBSI3U: KOBAJIECHTHAs, MOHHAs, METAJUIMYECKasl.
MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H: OOMEHHBIHN U JIOHOPHO-AKIIETITOPHBIN. DHEPTHUs U
JuiiHa cBsi3u. [loaspHOCTH, HANpPaBIECHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOW cBsi3U. KpaTHble
cBaA3u. BonoponHas cBsa3b. MeXKMOJIEKYIIPHBIE B3AUMOICUCTBUS.

BajleHTHOCTP ¥ BaJ€HTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C HUX T'€OMETPUYECKHM CTPOEHUEM (Ha IMpPUMEpPE COEIMHEHUH AJIEMEHTOB BTOPOTO
eproza).

[IpencraBnenne O KOMIUIEKCHBIX —coeAuHEHUsX. (CocTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTelib, JMTaH[Ibl. 3HAYCHHWE KOMIUICKCHBIX coeauHeHud. [loHsTHE O

KOOPAMHAIIMOHHONU XUMHUU.
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BemectBa MONEKyIspHOrO M HEMOJEKYJISPHOrO CTPOEHUS. TUIBl KPHUCTATUIMYECKUX
petETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIX cuctemax. MctuHHbIe pacTBOpHL. [IpencraBieHne o KOIITOMAHBIX
pactBopax. CrocoObl BBIpaKEHUS KOHLEHTpAIMM PacTBOPOB: MaccoBasl IOl BEIIeCTBA B
pacTBope, MOJISpHas ~ KOHUEHTpaunus. HacelllleHHble ¥ HEHaCBIEHHBIE  PacTBOPHL,
pactBopuMocTh. Kpucranmioruaparsl.

Knaccudukanus v HOMEHKIIaTypa HEOPraHHMYECKUX BEIIeCTB. TpUBHAIbHBIC Ha3BaHHS
OTJIETbHBIX MPEACTABUTENICH HEOPTAHNYECKUX BEIIECTB.

Krnaccudukaius XuMHYeCKUX peakivii B HEOPraHU4IeCKON U OPraHUYECKOM XUMUU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUsI W TMPEBPAIICHUS YHEPTUU MPH XUMUUYECKUX
peakuusax. TermnoBbie 3(hPeKThl XUMUUECKUX peakiuil. TepMOXUMHUYECKIE YPaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKINH, €€ 3aBUCUMOCTh OT Pa3InYHbIX (akTopoB. ['OMOreHHBIC
U reTeporennsie peakuuu. Katanus u kataam3aTropsl.

OOGparumbie 1 HEOOpaTUMBIE peaKIMK. X UMUUECKOe paBHOBecHe. KoHCTaHTa XUMUYECKOTO
paBHOBecusi. DaKTOPhI, BIUSIONIME HA TOJOKEHHE XMMUUYECKOIO PaBHOBECHUS: TEMIIepaTypa,
JIaBJICHUE U KOHLIEHTPALIMU BEUIECTB, yyacTBytomux B peakuuu. [Ipunnun Jle [latenbe.

Onekrponutuyeckas auccouuanus. CunbHble UM ciaaOble  37eKTpoiuThl. CTeneHb
mucconuanuu. Cpena BOJHBIX pacTBOPOB: KHUCIIOTHAs, HEHUTpalibHasl, LienoyHas. BogopoaHslit
nokazarens (PH) pactBopa. ['unponus coneit. Peakiiuu nonHoro oomeHa.

OKHMCIUTENBbHO-BOCCTAHOBUTENIbHBIE peakuuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTAaHOBHUTENb. [Iporecchl OKHUCIEHHUS W BOCCTAHOBJICHHS. BaXHEHITHE OKUCITUTENH H
BOCCTaHOBUTENHU. MeTO 3NIeKTpOHHOTr0 Oananca. DJIEKTPOIH3 paCTBOPOB M PACIIABOB BEIIIECTB.

OKCHEPUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M MX IPEBPAIICHUI: DPa3I0KEHUE
MepoKCUaa BOJOpOJAa B NPHUCYTCTBUM KaTajlu3aTopa, MOJEIH KPHUCTALIMYECKUX PEHIETOK,
MPOBEJICHHE peakIuii HMOHHOrO OOMEHa, OmpeleJeHHe Cpelbl pPacTBOPOB C TOMOIIBIO
WHIKATOPOB, U3yUEHUE BIUSHUS PA3IMUHBIX (DAKTOPOB HA CKOPOCTh XHMMHUYECKOW PEAKIHH U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heoprannueckasi xummusi.

[Tonoxxenue HemeramioB B Ilepuoguyeckor cucTteMe XUMHYECKHX dieMeHToB J[.H.
MenzeneeBa U OCOOCHHOCTH CTPOEGHMSI HMX aToMOB. DHU3nMYecKHe CBOWCTBA HEMETAJIOB.
AnnoTponus HeMeTaIoB (Ha MpUMepe KUCIOopoa, cepbl, pochopa u yriepona).

Bonopon. Ilonydenne, pusnueckre u XUMHUYECKHE CBOWMCTBA: PEAKIMU C METAJUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. [ uipubl. TOIIMBHBIE 37IEMEHTHI.

lanorensl. Haxoxnaenue B mpupoje, crnocoObl MOTydeHUs], PU3NYECKHEe U XUMUYECKUE
cBoMcTBa. ['amoreHoBOOpOAbl. BaxkHeWlne KUCIOPOICOAEPKAIIUE COEAUHEHHS TaJIOr€HOB.
JlabopaTopHble ¥ TPOMBILUICHHBIE CIOCOOBI MOTy4eHHs TajioreHoB. [I[pruMeHeHune raloreHoB U ux
COEMHEHHUI.

Kucnopon, o3oH. JlaGopaTopHble UM MPOMBIIUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOpPOJA.
dusnyueckre U XUMUYECKHE CBOMCTBA U TPUMEHEHHE KUCIIOpoia v 030Ha. OKCHIBI U TIEPOK CUJIB.

Cepa. Haxoxzaenwe B MNpupoAe, CHOCOObI MONydeHUs, (U3MUYECKUE M XUMHUYECKHE
cBoiictBa. CepoBonopon, cynbduasl. Oxcun cepoi(1V), okcun cepei(VI). Cepuucras u cepHas
KUCTOTHI U uX comd. OCOOCHHOCTH CBOWMCTB CEepHOM KUCIOTHL [IpumeHeHune cepbl U e
COCIMHEHUH.

Azor. HaxoxaeHue B TpUpOAE, CIOCOOBI MONy4eHUs, (PU3MUECKHE W XUMHYECKUE
cBoiicTBa. AMMMaK, HUTpUAbl. OKCUIbl a30Ta. A30THUCTasi U a30THAsl KHUCIOTBI M UX COJIU.
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Oco0eHHOCTH CBOKMCTB a30THOM KHCIOTHL. [IpuMeHeHHEe a30Ta M €ro COoeIWHEHUH. A30THBIC
yInoopeHusl.

®dochop. Haxoxnmenue B mpupoje, COCOObI MOMYy4YCHHS, (QU3MIECKHE U XUMHUYCCKHE
croiictBa. ®ochuast u hochun. Oxcunst hocdopa, pochopHas kucnora u e€ conu. [IpumeHeHme
(dhocdopa u ero coequnennii. DocdopHbie y10OpeHus.

VYriepoa, HaxoxJeHWe B Tpupone. AJutorponHbie Moaudukaruu. Dduzmdeckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB, 00pa3oBaHHbIX yriaepoaoM. Okcun yraepona(ll), okcun
yraepona(lV), yronbHast kuciora u €€ conu. AKTUBUPOBAHHBIN yroinb, aacopOuus. OysiepeHsl,
rpadeH, yriaepoanbie HaHOTPYOkH. [IprMeHeHne MPOCTHIX BEIIECTB, 0Opa30BaHHBIX YIIEPOAOM,
U €ro COeAMHEHU M.

Kpemuuii. Haxoxxaenue B mpupoje, CrocoObl MONydeHus, GU3NUECKUe U XUMUYECKUE
cBoiictBa. Okcua kpemuaus(1V), kpeMHHEBasE KUCIIOTA, CHUIMKATHL. [[puMeHeHne KpeMHHS U €Tro
coequHeHu. CTeKI10, ero NoJyuyeHue, BUIbI CTEKIIA.

[Tonmoxxenune meramioB B [leprogudeckoit cucteMe XUMUUECKHUX AIeMeHTOB. OCOOEHHOCTH
CTPOEHUS JICKTPOHHBIX 000JI0ueK aToMOB MeTaiioB. O0mue (usnyeckue CBOHCTBA METALIOB.
[Ipumenenne MeTaiioB B ObITY U TexHHKe. CIUIaBbl METAJLIOB.

DIEKTPOXUMUYECCKHUHA PSIT HAPSDKEHUH MeTamuioB. O01ue crioco0bl OTYYeHUsT METAIIOB!
TUAPOMETALTYPrHsl, MUPOMETAITYprusi, deKTpoMeTanyprus. [ToHsTHE 0 KOPPO3UH METaJLIOB.
Crioco0b! 3aIUTHl OT KOPPO3UH.

O6mas xapakrepuctuka MetamnoB |A-rpynmnel [leproanyeckoil cucTeMbl XMMHYECKHX
anemeHToB. Hatpuii n kanuii: nmonydenue, Gpu3nueckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6mas xapakrepuctuka MetauioB |IA-rpynmer [lepuoandeckoil CHCTEMBI XMMHYECKUX
3JIeMEHTOB. MarHuii ¥ KaJbIUii: oidydeHue, (pusnueckre 1 XMuMUYeCKUe CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coenHeHuM. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHUS.

ANOMUHUH: TONydeHue, (pU3HUecKue U XUMHUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIeCTBA U €ro coeJAuHEHUU. AmQOTepHbIE CBONCTBA OKCHJA M THUIPOKCHIA AITIOMHUHUS,
TUIPOKCOKOMILIEKCHI aTFOMUHUS.

OO0miass xapakTepucTuka MetauioB moOouHbix mnoarpymnmn (b-rpymm) Ilepuonndeckoit
CHUCTEMBI XUMUYECKHUX IJICMEHTOB.

duznyeckrue U XMMHUECKHUE CBOMCTBA XpOMa U ero coeAnHeHu. OKCUABI U TUAPOKCH/IBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U IuxpomMarbl, UX OKHCIHTEIIbHBIC CBOMCTBA.
[Tonydenue u mpuMeHEHUE XpoMa.

du3nyeckue M XUMHUYECKHME CBOMCTBAa MapraHila M €ro coeJuHeHui. Baxueiimme
coenunenus mapranua(ll), mapranua(lV), mapranna(V1) u mapranuna(VII). [lepmanranar kanusi,
€ro OKHUCIIUTENbHbIE CBOMCTBA.

duznyeckre 1 XUMUYECKHE CBOWCTBA XkKelle3a U ero CoeAMHEHUH. OKCUIbL, THAPOKCHUIBI U
conu >xene3a(ll) u xxeneza(lll). [lomyuenue u npuMeHeHHE Kene3a U ero CIUIaBoB.

DuU3nYECKHEe U XUMUYECKUE CBOMCTBA MEIU U €€ coennHeHui. [lonydenue u npuMmeHeHue
MeIU U €€ COCIUHEHUN.

Huuk: nonyyenue, puznyecKkue U XUMUYECKUE CBOMCTBA. AM(OTEpHbIE CBOWCTBA OKCHUJIA
Y THJIPOKCHA IIMHKA, TUAPOKCOKOMITTIEKCH IMHKA. [I[puMeHeHne IMHKA U €r0 COeAMHEHUN.

DKcrepuMeHTaIbHbIE METO/Ibl N3YUYEHHSI BELIECTB U UX MPEBPALICHUI: H3ydeHne o0pa3oB
HEMETAJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B KUCIOPOJE, M3yYCHHE KOJUICKIIUU
«MeTansl U CIIJIaBbD», B3aMMOJCHCTBHE MIETOYHBIX M IIEI0YHO3EMENbHBIX METAIJIOB C BOJIOM
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KHCJIOT W IIEJI0YEH, KaUECTBEHHbIE PEAaKIIMM Ha HEOPraHWYECKUE aHHWOHBI, KATHOH BOJOPOJA U
KaTHOHBI METAJNIOB, B3aUMOJICHCTBHUE TUIPOKCUAOB AIFOMUHHUS U IIMHKA C pACTBOPAMU KHUCIIOT U
LIEJI0YEH, pelIEHNE SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM «[ astorensn», «Cepa u €€ coeJuHEHUD,
«A3zotr 1 dochop U UX coenuHEeHUs», «MeETaTbl TIABHBIX MOATPYII», «MeTamibl MOOOYHBIX
MOATPYIII.

XuMus 4 )KU3Hb.

Ponp xumun B obecriedeHrH yCTOMYMBOIO pa3BUTHA denoBedecTBa. [loHsATHE 0 HAyYHBIX
METO/aX MO3HAHUS U METOJ0JIOTMH HAYYHOT'0 HccieioBaHusl. HaydHble MpUHITUIIBI OpraHu3aIuu
XUMHYECKOT0 MpOou3BOoACTBA. [IpoMbIIieHHbIE CITOCOOBI TOTYYEHUS! BaKHEHIIINX BEIIECTB (Ha
IpUMepe MPOU3BOJCTBA aMMHAKa, CEpHOW KHUCIOThI, MeTaHoja). IIpoMbllUIeHHbIE CIOCOObI
MOJIyYEHUS] METAJJIOB M CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKpYKarouled cpeapl U ero
nocneacTBus. Ponb xumun B obecreyeHrH SHepreTu4eckoi 6e30MacHOCTH.

Xumus U 300poBbe 4enoBeka. JlekapcTBenHele cpexactBa. lIpaBuna ucmonb3oBaHUs
JIEKapCTBEHHBIX NpernapaToB. Poap XMMuM B pa3BUTHUU MEAULIMHBI.

XUMHS TUIIU: OCHOBHBIE KOMITOHEHTHI, MUILEBbIE J00aBKU. Poiib xuMuu B oOecriedeHr
MUIIeBON OE€30MaCHOCTH.

Kocmernueckne u mapdromepusie cpencrBa. beiroBas xumusi. [IpaBuna Ge3omacHOro
WCIIONb30BAHUS TIPENapaToB OBITOBOW XMMHH B MIOBCEAHEBHOMN KU3HU.

XuUMHS B CTPOUTEIHCTBE: BAKHEUIIINE CTPOUTEIHHBIE MaTepUalbl (IIEMEHT, OETOH).

XuMHUS B CENbCKOM X03stiicTBe. Opranndeckie U MUHEpaIbHbIC YI00OpEHUsI.

CoBpeMeHHbIE KOHCTPYKITMOHHBIE MaTEPHAIIbI, KPACKH, CTEKII0, KepaMHuKa. MaTepuasl Ji1s
31eKTpoHUKU. HanorexHomnorumu.

Pacuérhrle 3amaun.

Pacuérer: Macche BemecTBa uit 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
UM 00bEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEMIECTB, Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) NMPOJYKTOB PEAKLUHU, €CIIM OJHO M3 BEIIECTB MMEET NpUMecH, Macchl (00béma,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKlUu, €Cd OJHO M3 BEIIECTB JaHO B BUJAE PacTBOpa C
ONpEeNeIEHHON MacCOBOWM JI0JIEM PAacTBOPEHHOIO BEHIECTBA, MAacCCOBOM JOJIM W MOJSPHOM
KOHLIEHTpAllM BEIIECTBA B pAcCTBOpPE, JOJM BBIXOJA MPOAYKTa PEAKIHMH OT TEOPETUUYECKU
BO3MOKHOT 0.

MexnpeaAMeTHbIE CBSI3U.

Peanuzarust MeXIpEeIMETHBIX CBSI3€H MPU U3YYEHUHU OOIEH M HEOPTAaHMYECKOW XMMUH B
11 xyacce ocyIIecTBISIETCS Yepe3 UCIONb30BAHNE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHATUN, IPUHATHIX B OTAEJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOI O IUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHSTHUS: SBIICHWE, HAy4HBIA (aKT, THIOTE3a, TEOpHS,
3aKOH, aHajlW3, CHUHTE3, KIacCU(pUKalusi, TM[EePUOJUYHOCTb, HAOII0JeHHe, H3MEpPEHUE,
9KCIIEPUMEHT, MOJIEIIb, MOJIETTUPOBAHUE.

®usnka: Marepus, MHUKPOMHD, MAKpPOMHpP, aTOM, 3JEKTPOH, HPOTOH, HEHUTPOH, HOH,
M30TOIbI, PaJUOaKTUBHOCTb, MOJEKYJa, YHEPreTHYECKU YPOBEHb, BEIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSTHUE BEIeCTBA, UICANbHBIN ra3, GU3NUECKUE BETUYNHBI, €TUHUIBI U3MEPCHHUSI,
CKOpPOCTb, HEPIrus, Macca.

buonorusi: knerka, opraHusM, OJKocHcTema, Ouochepa, MeTadOIM3M, MaKpo- H
MHUKpO3JIEMEHTBI, O€NKH, >KUPBI, YIJI€BOIbl, HYKICHHOBBIE KHUCIOTHI, ()€PMEHTbHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U NMOTOK YHEPTUH B IKOCHUCTEMAX.

["eorpadusi: MuHEpasbl, TOPHBIE TOPO/IbI, TOJE3HBIE HCKONIAEMbI€, TOILIIMBO, PECYPCHI.
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Texaonorus: XxuMu4ecKas IMPOMBINIJICHHOCTb, MCTAJLIIyprusa, CTPOUTCIbHBIC MaTCPUAIIbI,
CEIIbCKOX 035 MCTBEHHOE MNponu3BOACTBO, MNHIICBAsA IMMPOMBIIIIICHHOCTD, (I)apMaLleBTI/I‘-IeCKaSI

IIPOMBIIIIICHHOCTD, IMPOU3BOACTBO KOCMETHYCCKUX

npenapaTos, TIPOHU3BOJICTBO

KOHCTPYKIIMOHHBIX MATCPUATIOB, 3JICKTPOHHASA MIPOMBINIJICHHOCTh, HAHOTCXHOJIOT'HH.
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INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITIPOIPAMMBI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIEI'O OEPA3OBAHUIA

JIMHHOCTHBIE PE3YJIBTATHI

B coorBercTBUM C CUCTCMHO-JACATCIBHOCTHBIM IIOAXOJOM B CTPYKTYPC JIMYHOCTHBIX
pEe3yNbTaTOB OCBOEHUS IpeMeTa « XMMHUs» Ha YPOBHE CPEHET0 001Iero 00pa3oBaHMs BbIICIEHBI
CIIEIYIOIME  COCTaBIAIOLIME: OCO3HAHUE OOYYaIOUIMMHUCS  POCCHUMCKOW  IpaKJaHCKOU
UJEHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPENEICHUIO;
HaJIMyMe MOTHBAallMM K  OOY4YEHHIO; TOTOBHOCTb U  CHOCOOHOCTh  OOy4YarolIuXcs
PYKOBOACTBOBATHCA IMPUHATHIMU B 06H.[CCTB€ npaBujiaMM U HOpMaMH IIOBCACHHA;, HAJINYHNC
IIPABOCO3HAHMS, YKOJIOIMUECKON KYJIBTYPBhl; CIIOCOOHOCTh CTaBUTh LEIN U CTPOUTH KU3HCHHBIE
I1JIaHBbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS IMpeaMera «XUMUs» OTPa)xaroT cHOpMUPOBAHHOCTb
OIBITA MO3HABATEIBHON U MPAKTHUECKON EATETLHOCTH 00yYaIOMIMUXCs B MPOIECCE pealn3allui
00pazoBaTeIbHOM AEATEIbHOCTH.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MPEAMETa «XHUMHS» OTPAKAIOT CHOPMUPOBAHHOCTH
OIBITA MMO3HABATEIbHON U MPAKTHUECKON eATETbHOCTH 00yYaroIIMXCcsl B MPOLEcCce pealn3aliuu
00pa3oBaTeIbHON NESITENbHOCTH, B TOM YHCIIE B YaCTHU:

1) rpamaaHCcKOro BOCIUTAHMS .

OCO3HAHUS 00YYarOIIMMHUCSA CBOUX KOHCTUTYLHMOHHBIX IIPaB U 003aHHOCTEN, YBaXKEHUS K
3aKOHY U IIPaBONOPSIAKY;

IPEICTaBICHUs O COLHUAIbHBIX HOPMax M MpPaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBHOCTH IMPU CO3AaHUU Y4EOHBIX POEKTOB,
peIICHUN y‘-Ie6HBIX W ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHWYCCKUX SKCIICPHUMCHTOB;,

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHMS], JIOTUKY U apT'yMEHThI IPYTUX
IIPY aHAJIN3€ PA3JINYHBIX BUAOB YUEOHOM AEATENbHOCTH;

2) IaTPHOTHYECKOI 0 BOCIIUTAHMSA:

OECHHOCTHOI'O OTHOWICHUA K HUCTOPHUYECCKOMY KW HAYYHOMY HACJICINIO OTEe4YECTBECHHOM
XUMUU;

YBaXKEHMsI K IPOLIECCY TBOpPUYECTBA B OOJIACTH TEOPUM U IMPAKTUYECKOI'O MPUIIOKEHUS
XUMHHU, OCO3HAHUA TOro, 4YTO MAJAHHBIC HAYKH CCTb PC3YJIbTAaT MIWTCIBbHBIX Hﬁ6ﬂI0,Z[CHHﬁ,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX IIOUCKOB, TOCTOSIHHOTO TPYAA YUEHBIX U MPAKTHKOB;

HHTCpECa H IIO3HABATCIIbHBIX MOTHUBOB B IIOJMYYCHUU W NOCICAYIOIMICM aHalInu3c
MH(pOPMALIUK O MEPEIOBBIX JOCTHKEHUSAX COBPEMEHHOM O0T€UECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

HpPaBCTBEHHOI'O CO3HAHMSI, ’TUYECKOI O MIOBEACHNUS;

CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3AHHBIC C XUMHWYCCKUMMU ABJIICHHUAMU, U IPUHUMATDH
OCO3HAHHBIE PELEHUS, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

T'OTOBHOCTH OILI€CHHUBATh CBOE IMOBCACHHUE MW IIOCTYIIKHM CBOHUX TOBapI/IHICI\/'I C HO3I/IHI/II\/’I
HPaBCTBEHHBIX U NIPAaBOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUM TOCTYIIKOB;

4) popMupoBaHuS KYJIbTYPbI 310POBbSI:

NOHUMAaHUSA IEHHOCTEH 370pOBOro M 0Oe30macHoro obpasa >KHW3HH, HEOOXOIMMOCTHU
OTBETCTBEHHOI'0 OTHOLIEHMSI K COOCTBEHHOMY (DPM3NYECKOMY M IICUXUYECKOMY 3/I0POBBIO;
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coOmro/ieHrs MpaBmJl 0€30MacHOr0 OOpaIleHHs] C BEIIECTBAMH B OBITY, MOBCEIHEBHON
YKU3HH, B TPYIOBOM ACSTEIBHOCTH;

NOHMMaHUsl UEHHOCTH TMPaBUJ MHAWBHUIYaJbHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YIPOXKAIOUIUX 30POBBIO U KU3HU JIIOJCH;

OCO3HAHUS TOCIEACTBUM M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOIEHUS aJIKOroJs,
HapKOTUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKON JIEATEIBbHOCTH,
0O0IIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YyYacTHE€ B PEIICHWU NPAKTUYECKUX 3a/ad COIUaTbHON
HaIIPaBJIEHHOCTH (B paMKax CBOEI0 KJ1acca, LIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YyUEHHUIO Npodeccuil pa3indHOro pojaa, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXKEHUS K TPYAY, JIOASIM TPYyJa U pe3ysibTaTaM TPYAO0BOM 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUAYAILHON TPACKTOPHH 00pa3oBaHus, Oy Tyiieit
npodeccuu u peaau3anuu COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEW K XMMHUH, HHTEPECOB U TOTPEOHOCTEN 00IIEeCTBa;

6) 3K0JIOrN4eCKOro BOCIIUTAHUS

9KOJIOTHYECKHU 11€71eCO00pPa3HOro OTHOMICHHS K MPUPOJE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIie;

MMOHUMAHUS TI00aTHFHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOAHON U COLIMATIBHOM CPEBI;

0CO3HAHUSI HEOOXOAUMOCTH HCIOJIb30BAHUS JOCTHKEHUM XUMHUU JJIs1 PELISHHs] BOIIPOCOB
palMOHAIBHOTO MPUPOIONONIb30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUNA, NMPUHOCAIIMX BpEI OKPYKAIOUIEH MPUPOAHOU cpene,
YMEHHsSI TIPOTHO3UPOBATh HEOIATONMPHUATHBIE HKOJOTHYECKHUE IMOCISICTBUS MPEIITPHHIMASMBIX
JICVCTBUHN U MIPEJOTBPAIATH UX;

HaJIMYMS PAa3BUTOTO JKOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTHYECKON KYJIbTYPhI, OIBITA
JESATENbHOCTH  HKOJIOTMYECKONM  HANpaBIIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCA HUMH B
M03HaBaTEJIbHON, KOMMYHUKATHBHON M COIMAIIBHOM MTPAKTHUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOATH HACONIOrHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33pPEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKu U
OOIIECTBEHHOI IPAKTUKH,

NMOHUMaHUsl CHeNU(PUKN XUMHUH KaK HayKd, OCO3HaHUS €€ ponu B (OPMHUPOBAHUU
paIOHATBHOI0 HAYYHOI'O MBIIUICHHUS, CO3[JaHUU LIEJIOCTHOrO MPEICTaBICHUs 00 OKPYKaIOIIEM
MHpE KaK O €JUHCTBE MPHUPOJLI M YEJIOBEKA, B TMO3HAHWU MPUPOIHBIX 3aKOHOMEPHOCTEH M
peleHuu IpodIeM coXpaHEHHUs MPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHH JUISI COBPEMEHHOW ITMBUJIM3AIUU: B €&
T'YMaHUCTHYECKON HAMpPaBJIICHHOCTH U BAXKHOW PONU B CO3JaHMH HOBOHM 0a3pl MaTepHAIbHOM
KYJIbTYpHbI, B PEIICHUH TI100ATBHBIX TPOOJIEM YCTOMUYHUBOIO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
JHEPreTUYeCKOH, THUIIEBOH M JKOJOTHYECKOW Oe30MacHOCTH, B PA3BUTHUH MEIUIIMHBI,
o0ecrieueHnH YCIOBUN YCHEIIHOrO TPYya U IKOJIOTUYECKU KOM(OPTHOM KU3HU Ka)XI0ro 4ieHa
oOmiecTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TOHMMAHMSI CYIIHOCTH METOJOB IO3HAHUS,
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aHanmM3a U OOBSICHEHUS SIBICHHN OKPYXAIOIIEro MUpa M TPOUCXOASIINX B HEM H3MEHEHUH,
YMEHHSI JIeNaTh 0OOCHOBAHHBIE 3aKITIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB U UMEIOIINXCS TAHHBIX
C LIEJBIO MOJTYYSHHSI JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO UCIIOIb30BAaTh XUMHUUECKUE 3HAHUS JIJISl PELISHUs TpodiieM
B PEAITBHBIX )KU3HEHHBIX CUTYAIHIX;

UHTEpeca K TTO3HAHUIO, UCCIIE0BATENLCKON eI TeTbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHUI0 M CaMOOOPA30BAHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWA 110 XHMHH B COOTBETCTBHH C IKHU3HCHHBIMHU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TPpY/la B Pa3IHUHBIX chepax MpodheCCHOHATEHOMN e TeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpeamMeTHble pe3yibTaThl OCBOCHHS HPOTrPaMMbl MO XMMHUHU Ha YpPOBHE CPEIHEro
o0rrero 0opa3oBaHus BKIIIOYAOT:

3HaYMMble Ui (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCA MEXIUCIUILTHHAPHBIC
(MexmnpenMeTHbIE) OOLICeHayYHbIE TTOHATHS, OTPAKAIOLIME LIEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U cneur UKy METO/I0B TIO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIECTBO,
9HEprusl, sBJICHUE, MpoLecC, CUCTeMa, HaydHbIH (akT, MPUHLMKII, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsI, UCCIIEIOBaHNe, HAOII0IeHIEe, U3MEPEHNE, SKCIIEPUMEHT U JIpYyTHe);

yHUBEpcaJbHble  y4yeOHble  JeiicTBUA  (IIO3HABaTelbHblEe,  KOMMYHUKaTHBHBIC,
perynatuBHble), oOecneunBaromye (GopMUpoBaHHE (PYHKIHMOHAIBHOM TIpaMOTHOCTH U
COLIMAJIbHON KOMITETCHIIMU 00YyYaroIuXCs;

CIIOCOOHOCTh ~ OOYyYaroUIMXCS  HCIIOJB30BAaTh  OCBOEHHBIE  MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCaJlbHble y4deOHbIE ACHCTBUS B I103HABATEIbHOM U
COLIMAJIBHON MTPAKTHKE.

MeramnpeamMeTHble pe3yabTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAJIbHBIMH y4eOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe el CTBUSA

1) 6a3oBble JJOrHYeCKHeE 1€ CTBUS:

CaMOCTOSTENHHO (OPMYNIHUPOBATh U aKTyalM3UPOBaTh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENENATh WENHU NeATEIBHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUH HX JTOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATCIbHOCTH C ITIOCTABJIICHHBIMHA LCIIAMMU,

MCIIOJIb30BaTh NPU OCBOCHMM 3HAHMM NPHUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHble TMPU3HAKK TMOHATHMM W YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOIB30BAThH
COOTBCTCTBYIOIINUEC TOHATUA [JIS OG’bHCHeHI/IH OTACIBbHBIX q)aKTOB u SIBJIGHI/If/'I;

BBIOVpATh OCHOBAHUS U KPUTEPUU AJIs KJIACCH(PUKAIIUU BEIIECTB U XUMHUECKUX PEaKIUit;

YCTaHABJIMBATb MPHUYNHHO-CIICACTBCHHBIC CBA3YU MCKAY N3YHACMBIMU SBJICHUSAMU,

CTPOUTD JIOTUYECKUE PACCYXACHUS (MHIYKTHUBHBIC, IeIYKTUBHBIE, 10 aHATIOT'MH ), BHISIBIISATH
3aKOHOMEPHOCTH W MPOTHBOPEYHS B PACCMATPUBAEMBIX SBIICHHX, (POPMYITHPOBATH BHIBOIBI U
3aKIHOYCHUS;

OPUMCHATL B IMPOLECCEC IMO3HAHUA HCIOJB3YEMBIC B XMMHUU CHUMBOJIMYCCKHEC (3HaKOBI)Ie)
MOJIEJH, IPE0O0Pa30BHIBATH MOJICIbHBIC MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIEMEHTA,

XIMIYecKas _ (popMyIia VpaBHEHNE XUMUYECKOM peakmuu — I[Ipd  pELIEHUH y4eOHBIX
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[I03HABATEJIBHBIX U MPAKTUUECKUX 33714, IPUMEHSTh Ha3BaHHbIC MOJIEIIbHBIE ITPEJICTABICHUS IS
BBISIBJIIGHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MBIX BEIIECTB M XUMUUYECKUX PEaKIIHii.

2) 0a3oBble HccieaoBaTeIbCKNe JelicTBUA:

BJIa/IETh OCHOBAMH METOJI0B HaYYHOI' O MIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINA;

¢dbopMynupoBaTh IL€TM M 3aJayd MCCIEJOBAaHUS, MWCIOJIb30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITENTFHO C(hOPMYTHPOBAHHBIE BOIPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHHS M OCHOBHI
111 OPMHUPOBAHUS TUITOTE3bI 110 TPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIQ/IETh HAaBBIKAMU CaMOCTOSTENBHOIO IJIAHUPOBAHUS M TPOBEACHUS YYEHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATh 332 XOAOM Ipoliecca, caMOCTOSATENBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJBl OTHOCHUTEIBHO
JOCTOBEPHOCTU PE3YJIbTATOB UCCIIEIOBAHUS, COCTABIATh 00OCHOBAHHBIM OTYET O MPOJETaHHOM
pabore;

npuoOpeTaTh OIBIT YYEHHYECKOH MCCIEI0BaTEeIbCKOW M TPOEKTHOW JIeATeNbHOCTH,
IPOSIBJIATE CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METOAOB pEIICHUs
MPaKTUYECKUX 3aa4, IPUMEHEHUIO PA3INYHBIX METOAOB [TO3HAHUS.

3) pabora ¢ nundopmanmeii:

OPHEHTHUPOBATHCA B PA3JIMYHBIX HMCTOYHUKAX HWHPOpManuu (HAYyIHO-TIOMYJISIpHAs
JAUTEepaTypa XHMHYECKOTO COJAEp)KaHus, CIpaBOYHblE MOcoOMs, pecypcbl VHTepHera),
aHAJIM3UPOBATh MH(POPMAIUIO Pa3IMUHbIX BUJI0B U ()OPM IIPEICTaBICHUS], KPUTUUECKU OLICHUBATh
€€ I0OCTOBEPHOCTh Y HENIPOTUBOPEUYNBOCTb;

(¢hopMynupoBaTh 3ampockl U NPUMEHATH pa3jiMyHble METOAbl NpU IOHCKE U O0TOOope
uH(popMaLuu, HeOOXOAMMOM IS BBIMOJIHEHHS YUeOHBIX 3aa4 ONpeeIEHHOIO TUIIA;

nproOpeTaTh ONBIT UCHOIb30BAHUS MH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTMHA U
Pa3NUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATEIILHO BBIOMPATh ONTUMAJIbHYIO ()OpMY MpeacTaBiIeHUsT WHPOpMaAIUU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAyyHbIM S3bIK B KauecTBE CpeJICTBa IpH paboTe ¢ XUMHUUYECKOH
nHpOpPMaLUE: TPUMEHATh MEXIpPEIMETHbIE ((U3NYeCKHe W MaTeMaTH4YecKHe) 3HAKH |
CHUMBOJIBI, (hOpMYJIbI, a00pEBUATYPbI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.
KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁm,le )IeﬁCTBHﬂ:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOM TEMBI B XOJI€ TMaIora U/UiIu JUCKYCCHH,
BBICKA3bIBaTh UCH, POPMYIUPOBATH CBOU MPEATIOKEHUSI OTHOCUTEIHHO BBIMOTHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3CHTAIlMEld PE3YyJIbTAaTOB IMO3HABATEIBHOW JEATEIIBHOCTH, MOTYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM NIPU  BBIIOJIHEHUHU XUMHYECKOTO
SKCIIEPUMEHTA, TMPAKTHYECKOM pPaOOThI MO MCCICIOBAHUIO CBOWMCTB HM3YYaEMBIX BEIIECTB,
peanm3anuu yueOHOrO MPOeKTa, U (POPMYIHPOBATH BBIBOIBI MO pe3yjbTaTaM MPOBEAEHHBIX
WCCIIEIOBAaHUM MyTEM COTJIACOBAHUS MO3UIIUHN B X0/1€ 00CYXKIEHUSI 1 OOMEHAa MHEHHUSMHU.

[OKYMEHT N eTYAMEEHBIDLIO M HBLPSAIbHbIE YUeOHbIe 1eliCTBHS:
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CaMOCTOSITENIHO IUIAHMPOBATh U OCYILECTBIATH CBOIO IIO3HABATENIBHYIO JIEATENBHOCTD,
orpenensis €€ el W 3aJaud, KOHTPOJIMPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTUPOBAThH
IpeaIaraéMplii alropuT™M JAEHCTBUN IPU BHIIOIHEHUHM Y4E€OHBIX M MCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hambosee 2(pGEKTUBHBIN CIIOCOO UX PElIeHUs ¢ yIETOM MONTYYSHHs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYUIECTBJISATh CAMOKOHTPOJIb JAESATEIBHOCTA Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl MO0 XMMUHU Ha YriyOJIEHHOM YpPOBHE Ha
YPOBHE CpeaHEro oO0IIero oOpa3oBaHMUsl BKIIOYAIOT CrelUpUYEcKre Ui y9eOHOTro MpeaMera
«XUMUS» Hay4yHbIE 3HAHUS, YMEHHMS M CIIOCOOBI JACWCTBUH MO OCBOEHHIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUH, BUIBI IESTEILHOCTH IO TIOJIYYEHHIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HAaHUU B PAa3JIMIHBIX y‘-IeGHBIX CUTyallusaX, a TAKXKC B PCAJIbHLIX XU3HCHHBIX CHUTYalUiIX,
CBSI3aHHBIX C XUMUEH. B mporpaMme 1o XuMuu peMeTHbIE PE3YJIbTAThI IPEJICTABIICHBI 110 TO/1aM
A3Y4YCHUSL.

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XMMHsD» OTPaXaroT:

c(OpPMHPOBAHHOCTH MPENICTABICHHUI: O MECTE M 3HAYEHUHN OPTaHUIECKON XUMHUH B CUCTEME
€CTECTBEHHBIX HAyK U €€ poiii B 00€CIICUEHUH YCTOWYMBOIO PAa3BUTHUS YEIOBEUECTBA B PEIICHUU
Mpo0OJIeM SKOJIOIMUECKOM, IHEPreTUUeCKOW U MUIEBOM 0e30MacHOCTH, B PA3BUTHU MEIUIUHBI,
CO3JIJaHMM HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHUKOB HHEPIUU, B OOECIIEUCHUU DPALMOHAIBHOTO
MIPUPOIONOIL30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyJIbTYyphl UeJIOBEKa, a TAKKE
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLICHHUS K CBOEMY 3/I0POBBIO M IPUPOIHOM Ccpejie;

BJIQJICHUE CHUCTEeMOM XHMHUYECKMX 3HAaHHUW, KOTOpas BKIIOYACT: OCHOBOIIOJIAraloIIue
MOHSTHS — XUMHUYECKUIN 3JIEMEHT, aTOM, PO U 3JICKTPOHHASI 000JI0UKa aToMa, S-, P-, d-aToMHbIE
opOuTanu, OCHOBHOE M BO30YXAEHHOE COCTOSIHUS aTOMa, TMOpUAM3allvs aTOMHBIX opOuTanei,
WOH, MOJIEKYJa, BAJICHTHOCTH, JJIEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBS13b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00bEM, YTIIEpOIHBIN CKeJeT, PYHKIMOHAIbHAS IPYIINA,
pamukan, CTPYKTypHble (opmynbl (pa3BEpHYThIC, COKpAIIEHHBIE, CKEJIETHBIE), H30MEpHS
CTPYKTYpHasi U IPOCTPAHCTBEHHAs (Tr€OMETpHUEecKasi, ONTUYECKast), U30MEpPbI, TOMOJIOTHUECKUI
psil, TOMOJOTH, YIJIEBOAOPOJBI, KHCIOPOA- M a30TCOAEpkallue OpraHu4YecKHe COEAUHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COCTUHEHUS; TEOPUH, 3aKOHBI
(mepuogmueckuii 3akoH JI. 1. MenneneeBa, Teopus CTPOCHHUS OpPraHUYECKUX BemiecTB A. M.
ByrnepoBa, 3aK0H COXpaHEHHsI MacChl BELIECTB, 3aKOH COXPAHEHHS U MTPEBPALICHUS YHEPTUH TIPH
XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIIMUECKUI SI3BIK XHUMHH, MHUPOBO33PEHUYECKHE
3HaHUS, JIeKAIHNEe B OCHOBE MOHUMAHHS MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBJICHHIA;
MIPEJICTAaBICHUS] O MEXaHM3MaX XUMUYECKUX PEaKIHi, TePMOJMHAMHUYECKUX U KHUHETHYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKaHMs, O B3aMHOM BJIMSITHUHA aTOMOB W T'PYIIIT aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIA U Me30MepHbIi 3 dekTol, opuentantsl | u Il pona); pakronornyeckue cenenus
0 CBOICTBax, cocTaBe, MOJYYEHUH U 0e30MacHOM HCHOJIb30BAaHUU BAKHEUIINX OPraHUYECKHX
BEIIECTB B OBITY M MPAKTUYECKOM JEATEIILHOCTH YEJIOBEKa, OOLIMX HAYYHBIX HPUHIUIAX
XUMHUYECKOT0 TPOU3BOCTBA (Ha MpUMeEpe TPOU3BOICTBA METAHOJIA, TIEpepadOTKu HEDTH);
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c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTepHbIEC IPU3HAKY MOHATUH, YyCTaHABIMBATh
UX B3aMMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHS IIPU ONUCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OpPraHMYECKUX COCIUHEHHUII;

c(OpMHUPOBAHHOCTh YMEHHMIA:

UCIOJIb30BaTh XUMHUUYECKYIO CUMBOIIUKY JUIS COCTaBJICHHS MOJIEKYISPHBIX H CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) ()OPMYIT OPraHUYECKHUX BEIIECTB;

COCTaBJISTh YPAaBHEHHSI XUMHUUECKUX PEAKLIUN U PACKPBIBATh UX CYITHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTEIILHBIX PEAKIHI MOCPEICTBOM COCTABJICHHS JIEKTPOHHOT0 OajaHca 3TUX PEaKIHid,
peakuuii HFOHHOro OOMeHa IMMyTEM COCTaBJIEHUS MX MOJHBIX U COKPAIIEHHBIX MOHHBIX YpaBHEHHIA;

W3rOTABIIMBATh MOJEIH MOJIEKYJd OpraHWYECKHX BEHIECTB /IS MJUTIOCTPALMU  HX
XMUMHYECKOT'0 M TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAUIEKHOCTh U3YUEHHBIX OpPraHMYeCKUX
BEIIECTB 10 X COCTaBY U CTPOCHUIO K ONPEACIEHHOMY KJIacCy/TpyIIe COeMHeHN, JaBaTh UM
Ha3BaHUs 1o cucreMarndeckord HoMmeHkiarype (IUPAC) u npuBOIuTh TpUBHAIbHBIC HA3BAHUS
JUISL OTAETIBHBIX MPEJCTaBUTENeH OpraHMYECKUX BEIIECTB (ITHIIEH, alleTUJICH, TOYOl, TIIHIIEPHH,
STUJICHIJIMKOJb, PeHon, hopManbaeru, aneTalbIerui, alleToH, MypaBbUHAas KUCIOTa, YKCyCHAas
KHCJIOTa, CTEapUHOBAs, OJIEMHOBAas, MAJbMHTHHOBAs KHCIOTHI, TJIMIWH, ajJaHWH, MalbTo3a,
(bpykTO3a, aHUIIMH, IUBUHII, U30IMIPEH, XJIOPOMPEH, CTUPOI U IPYTHE);

c(OPMHPOBAHHOCTh YMEHHUSI OINPEACISATh BHJ XUMHUECKOW CBS3HM B OPTaHUYECKUX
COeMHEHUX (KOBaJIEHTHAs U MOHHAS CBSI3b, G- U M-CBsI3b, BOJOPO/IHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHSTh TOJOXCHHS TEOPHH CTPOCHUS OPTaHUYECKHUX
BemectB A. M. byriepoBa st 00bsICHEHHsI 3aBHCUMOCTH CBOICTB BEIIECTB OT UX COCTaBa W
CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu3OBaTh COCTaB, CTpPOEHHE, (U3HUECKUE U
XMMHYECKHE CBOMCTBA TUITMYHBIX MPEACTaBUTENCH Pa3TUYHbBIX KJIACCOB OPraHUYECKUX BEIIECTB!
QJIKAHOB, LUKJIOAJIKAHOB, AJIKCHOB, AaJKaJWEHOB, AJIKHHOB, apOMAaTUYECKHX YIIIEBOJOPOJIOB,
CIUPTOB, AlbJETUIOB, KETOHOB, KAPOOHOBBIX KHUCIIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOCTUHEHUH 1 aMUHOB, aMHHOKHCIIOT, OEJIKOB, YIIIEBOIOB (MOHO-, TU- U TIOJIMCAXaPHJIOB),
WUTIOCTPUPOBaTh TEHETUYECKYI0 CBS3b MEXAY HHUMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHAYECKUX PEAKIHHA C UCIIOIb30BaHUEM CTPYKTYPHBIX ()OPMYIT;

c(OPMHUPOBAHHOCTh YMEHHs IOATBEPXKIATh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTH PEaKIMOHHON CIOCOOHOCTH OpPraHMYECKUX COEAMHEHHH OT KPaTHOCTH M THUIA
KOBAJIGHTHOH CBS3M (G- U TT-CBS3M), B3aMHOT'0 BJIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIaX;

cOPMUPOBAHHOCTh YMEHHUSl XapaKTepHU30BaTb HCTOYHUKU YIIIEBOJOPOAHOIO ChIPbS
(HedTh, MPUPONHBIA Ta3, Yroib), CHOCOOBI €ro mepepadoTKH U MPAKTUYECKOe MPUMEHEHHE
MIPOAYKTOB NepepaboTKu;

c(OPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOH 3HAHWA O ECTECTBEHHO-HAYYHBIX METOHAX
MO3HAaHUS — HAONIOIEHWH, W3MEPEHUH, MOJCIUPOBAHUHU, OKCIIEPUMEHTE (peallbHOM U
MBICIICHHOM) ¥ YMEHUS TIPUMEHSITh OTH 3HAHUS;

c(OPMHUPOBAHHOCTh ~ YMEHHUS IPUMEHITh OCHOBHBIE  OMNEpalMM  MbICIUTEIbHOM
NeATeNbHOCTH — aHAJM3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTH3allhi0, BBISBIICHHE
MIPUYUHHO-CJIEICTBEHHBIX CBSI3€i — 17151 U3y4YEHUsI CBOMCTB BELIECTB U XUMHUUECKUX PEAKLINA;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISTH B3aUMOCBSI3b XUMUUECKUX 3HAHUU C TIOHATUSAMU U
MPEICTABICHUAMHU JIPYTUX E€CTECTBEHHO-HAy4YHBIX NPEIMETOB Ui Ooliee OCO3HAHHOIO
MMOHMMAaHHUS CYIIHOCTH MaTEpUaJIbHOIO €JMHCTBA MUpPA, UCIOJIB30BaTh CHUCTEMHbIC 3HAHUS I10
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OpPraHUYECKON XUMHH JIJIsi OOBSICHEHHS M MPOTrHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBEHHO-
Hay4HYIO IPUPOJLY;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOBOAUTH PACUYETHl MO XHUMHYECKHUM (QopMynam U
YPaBHEHUSM XUMHUYECKHX PEaKIUi C UCIOIh30BaHUEM (DM3MUECKUX BEIUYHMH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKJIECHUIO XUMUYECKON (OPMYIIbI BEIIECTBA MO MU3BECTHBIM MAaCCOBBIM JIOJSM
XUMHYECKUX JIEMEHTOB, IPOAYKTaM CrOpaHMsl, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOPMUPOBAHHOCTh YMCHHIA: MTPOTHO3UPOBATh, aHAIM3UPOBATh M OIICHUBATH C TIO3HMIIHN
IKOJIOTUYECKOM O€30MacHOCTH TOCTEACTBHSI OBITOBOW M MPOU3BOIACTBEHHON IEATEIbHOCTH
YEJIOBEKa, CBSI3aHHOW C TepepaOdOTKONM BEIIECTB, HWCIOJIb30BaTh TMONYYEHHBIC 3HAHUS s
MPUHATHUS TPAMOTHBIX PEIICHUN MTPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUN: CAMOCTOSTEIBHO IUIAHUPOBATH M MPOBOAUTH XUMHUYCCKUIN
SKCIEPUMEHT (MOJYYEHUE U U3yYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIIUU
YTJIEBOIOPO/IOB PA3IUYHBIX KJIACCOB M KUCIOPOJACOAEPKAIINX OPTaHUYECKUX BEIIECTB, PEIICHUE
SKCIEPUMEHTANIbHBIX 33]1a4 [0 PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOICHUEM MTPABUIT
Oe3ormacHoro oOpailleHusi ¢ BelIecTBAMU M J1a0OpaTOpHBIM 000OpyAOBaHUEM, (HOPMYIHPOBATH
IeMb HCCICNOBaHMS, TMPEACTaBIATh B pa3iudHOM (opMe pe3ynbTaThl IKCIEPHMEHTA,
AQHAJIM3UPOBATh U OLEHUBATh UX JOCTOBEPHOCTD;

c(OPMUPOBAHHOCTh YMEHUM:

coOMI0/IaTh TPaBHJIa YKOJOTHYECKH 11e71eco00pa3HOro MoBeACHUS B OBITY U TPYIOBOM
JESTENPHOCTH B TEISAX COXPAHEHHS CBOETO 3J0POBBS, OKPYXAIOMIEH MPUPOAHON CpEIbl H
JOCTHKEHHUS €€ YCTOMYUBOIO pa3BUTHUS,

OCO3HaBaTh OMACHOCTh TOKCHMYECKOrO JACWCTBUS Ha >KUBBIC OPraHU3MbI OMPEACIEHHBIX
OpraHMYeCcKuX BEIIeCTB, MOHUMas cMbich nokazatens [1IJIK;

aHAJIM3UPOBATh  I1€J1IeCOO0Pa3HOCTh  TMPUMEHEHUS  OPTaHMYECKHUX  BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHUS PUCK-TIONH3a;

chOPMUPOBAHHOCTh YMEHHIi: OCYIIECTBISATH II€JICHANIPABICHHBI MOUCK XHUMHYECKOU
nH(pOpMAaIMK B PA3IMYHBIX MCTOYHWKAX (HaydHass W ydeOHO-HAydHasl JMTEepaTypa, CpeiacTBa
MaccoBoi uHGopMmaruu, WHTepHET U JApyrue), KPUTUUYECKH aHAJIU3UPOBATH XUMHUYECKYIO
nHpopMmanuio, nepepadbaTbiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJIEHHOW y4eOHOI
3a7adei.

11 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHHS Kypca «O01as 1 HeOpraHUYECKasi XUMUSD» OTPAKAIOT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN: O MATEPUATILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y M03HABA€MOCTH SIBJICHUM MPUPOJIBI, O MECTE U 3HAYCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAYK
u e€ poiu B 0O0ECICUCHHH YCTOMYMBOI'O Pa3BUTHS, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
SHEPreTHYECKOW M THUIICBOM O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JAHUH HOBBIX
MaTepHuaos, HOBBIX HCTOYHUKOB SHEPIuy, B o0ecrieueHUu  PaLUOHAIBLHOTO
MIPUPOJIONIOIB30BaHMS, B () OPMUPOBAHUHM MUPOBO33PEHUS U OOIICH KYJIbTYPhI YEIOBEKA, a TAKKE
IKOJIOTUYECKU 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M MPUPOIHON CpeIe;

BJIAJICHUE CHUCTEMOM XWUMHYECKHX 3HAHUW, KOTOpAas BKJIIOYAET: OCHOBOIIOJATarollne
MIOHSITHS — XUMUYECKUI 2JIEMEHT, aTOM, [P0 aTOMa, U30TOIBI, YJIEKTPOHHAS 000I0YKa aToMa, S-
, p-, d-atoMHbIe OpOWMTaNM, OCHOBHOE W BO30OYKIAEHHOE COCTOSHHUS aroMma, THOpHAM3AINs
aTOMHBIX OpOWTaneil, WOH, MOJIEKYJa, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTEICHb
OKHUCJICHUSI, XUMHYECKas CBs3b (KOBAJCHTHAs, WOHHAs, METALIMYECKas, BOJOPOIHAs),
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KpuCTaimMmaCCKas PCHICTKA, XMMHWICCKas PCaKnust, pacTBOP, 3ACKTPOANTHI, HCIJICKTPOINTHI,
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JJIEKTPOJIUTUYECKAs  JAMCCOLMAIUSA, CTENEeHb JUCCOLMAIMU, BOJOPOAHBIM  I1OKA3aTellb,
OKHCJIUTENb, BOCCTAHOBUTENb, TEIIOBON 3(PPEeKT XUMUUECKOH peaklnu, CKOPOCTh XUMHUYECKOH
peakiuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (T€OpUs DIIEKTPOITUTHUECKOMN
auccounanuu, nepuoandeckuit 3akod .M. MenneneeBa, 3aKOH COXpPaHEHHSI MAcChl BEIIECTB,
3aKOH COXPAHEHMS M MPEBPALIECHUS SHEPTHU MPU XUMHUYECKHX PEaKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX MAcCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHH SI3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUE B OCHOBE IMOHUMAHUS MPUYUHHOCTH M CHCTEMHOCTHU
XUMUYECKUX SIBJICHUI; COBPEMEHHBIE MPEJICTABIICHUS O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HAJAMOJEKYJISIPHOM YPOBHSX; IMPEJICTABICHUS O MEXaHM3MaxX XUMHUYECKUX
peakiuii, TEPMOIMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O
XMMHYECKOM PAaBHOBECHHU, PACTBOPAX M IUCHEPCHBIX cHCTeMaX; (aKTOIOTUYECKUE CBEACHUS O
CBOICTBAxX, COCTaBe, MOJyYEeHUU U OE30MaCHOM HCIIOJb30BaHUU BAKHEUIIUX HEOPTaHUYECKUX
BEIIECTB B OBITYy W MPAKTHUYECKOW MACSITENLHOCTH 4YENIOBEKa, OOIIMX HAyYHBIX MPHHIIMIIAX
XUMHUYECKOTO TPOU3BOACTBA;

c(hOPMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTEPHBIC MPU3HAKN MOHITHI, YCTAHABIIUBATh
UX B3aWMOCBA3b, HUCIIONB30BATh COOTBETCTBYIOIIUE MOHATUS MPU OMNHCAHUM HEOPraHUYECKUX
BEILECTB U UX NPEBPALLECHUN;

chOpPMUPOBAHHOCTh YMEHHs HCIIOIB30BAaTh XMMHUYECKYIO CHMBOJIUKY JJISI COCTaBJICHHUS
(dbopMyn BEHIECTB W ypaBHEHUH XMMHYECKHX pPEaKIMil, CHUCTEeMAaTHUYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbIC HA3BaHUS OT/ICIbHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEICIIATh BAJICHTHOCTh U CTEMEHb OKUCICHUS XUMHYECKHIX
3JIEMEHTOB B COEJIMHEHUSX, BUJI XHUMHUUYECKOW CBS3M (KOBAJICHTHAs, MOHHAs, METaUInyecKas,
BOJIOPOJIHAS ), TUI KPUCTAUINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

chOPMUPOBAHHOCTh YMEHHSI OOBSCHSATH 3aBUCHMOCTb CBOWMCTB BEHIECTB OT BHJA
XUMHUYECKON CBS3U W THUIA KPUCTAUTMYECKOW PEIIETKH, OOMEHHBIH W JOHOPHO-AKIENTOPHBIN
MEXaHHU3MBbI 00pa30BaHUS KOBAJICHTHOW CBSI3H;

chOpMUPOBAHHOCTh YMEHMI: KIacCU(PHUIIMPOBATh: HEOPraHUYECKUE BEIIECTBA IO HUX
COCTaBy, XMMHUUYECKHE PEAKIUMU MO Pa3JIMYHBIM TMpPU3HAKAM (YUCIY M COCTaBY pearupyroumx
BEIIECTB, TEIUIOBOMY J(QexTy peakuuu, H3MEHEHUIO0 CTeNeHEedl OKHUCIEHUS JIIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTajau3aropa M APYTHE); CaMOCTOSATEIHbHO BHIOMpPATh OCHOBAaHUS M
KPUTEPUHU I KIACCH(PUKAIIUU U3Y4aeMBbIX BEIIECTB M XUMUYECKUX PEaKIIHii;

chOpMUPOBAHHOCTh YMEHHUS pacKpblBaThb CMBICI Mepuoauueckoro 3akona /J[. U.
MengeneeBa W JEMOHCTPHPOBATh €ro  CHUCTEMATH3UPYIOUIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTHYECKYO () YHKIINH;

chOpPMUPOBAHHOCTh YMEHUM: XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHUYECKUX DJIEMEHTOB INepBoro—uerséproro mnepuonoB llepmommueckoit cucremsr J[.U.
MenneneeBa, UCIONB3Yys MOHATUS «IHEPTrETUYECKUE YPOBHMUY», «IHEPTreTUUYECKUE TOAYPOBHUY,
«S-, p-, d-aTOMHBIE OPOUTAIN», KOCHOBHOE M BO30YXIEHHOE SJHEPIETUUCCKUE COCTOSHHS aTOMaY,;
OO0BSCHITH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX DJIEMEHTOB U MX COCTMHEHUU IO
nepuonam u rpymnmnam Ilepuognueckoit cuctemsl J{. . MenzaeneeBa, BaJieHTHbIE BO3MOXXHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JIOUCK;

c(hOpMUPOBAHHOCTh YMEHUI : XapaKTePU30BaTh (OMHUCHIBATH) OOIIIEe XMMUYECKUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KIACCOB, MOATBEPkAATh CYIIECTBOBAHWE T'€HETUYECKOM CBSI3M MEXKIY
HEOPraHWYECKUMH BEIIECTBAMU C I[IOMOIIbI0 YPAaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKUX
peaKIuii;

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYHIHOCTh: OKUCIUTEIbHO-BOCCTaHOBUTEIBHBIX
peaKIuii MoCpeCTBOM COCTABJICHHSI AJIEKTPOHHOTO OanaHca 3TUX PEaKIUil; peakiuil HOHHOTO
oOMeHa MNyTEM COCTaBIEHHUS WX IOJHBIX M COKPAIIEHHBIX HOHHBIX YpPaBHEHUH; peakuuit
THIIPOJIN3a; pPeakluil KOMIUIEKCOOOpa3oBaHMs (HAa TpuUMepe TUAPOKCOKOMIUIEKCOB IIMHKA M
ATFOMUHHS ),

cOPMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYCCKHX
peakiuii ¢ y4éToM HX DJHEPreTHUECKUX XapaKTePUCTHK, XapakTep HW3MEHEHUS CKOPOCTU
XAMHAYECKOH PEaKInu B 3aBHCHMOCTH OT Pa3lM4YHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XMMHYECKOT0 paBHOBECHS O] BIUSIHIEM BHEITHUX Bo3aeiicTBuil (mpuniumn Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XUMUYECKHE PEaKIINH, JISKAIINE B OCHOBE
MPOMBIIIUICHHOTO TIOJIYYEHUS] CEepPHOW KHUCIOTHI, aMMHakKa, OOIIMe HaydHble MPHHIIUITHI
XUMHUYECKUX TPOMU3BOJCTB; LIE€JIECO00pPa3HOCTh INPUMEHEHUS HEOPraHWYeCKHX BEUIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS! PUCK-TIONH3a;

c(hOpMHUPOBAHHOCTH BJIAJICHUS] CUCTEMOM 3HAHMI O METO/IaX HAYYHOT'O MIO3HAHUS SBJICHUM
MIPUPO/IbI — HAOJIIOIEHNE, U3MEPEHUE, MOAECTUPOBAHNE, SKCIIEPUMEHT (peabHbIN U MBICICHHBIN),
WCIIONB3YEMBIX B  €CTECTBEHHBIX HayKaX, YMEHUsS NPUMEHATh OTH 3HAHHUS [PHU
IKCIIEPUMEHTAIHPHOM FWCCICAOBAHUN BEIIECTB W JUIS OOBSCHEHUS XUMHUYCCKHX SBJICHHA,
HMMEIOIIUX MECTO B MPHUPOJIE, TPAKTUUECKOMN IEATEIHHOCTH YEIOBEKa U B MOBCEIHEBHOM JKU3HM;

c(hOPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBSI3bh XUMUYECCKHX 3HAHUH C MOHATHUSAMH U
MPEJICTaBICHUSIMA JPYTUX €CTeCTBEHHO-HAYYHBIX TMPEAMETOB /s 0Oojlee OCO3HAHHOIO
MTOHMMAaHHUS MaTePUATHLHOTO eJMHCTBA MUPA;

c(hOPMUPOBAHHOCTh YMEHUS ITPOBOJAUTH PACUETHI: C UCIIOIB30BAHUEM MOHATHI «MaccoBast
JI0J1s1 BEILIECTBA B PACTBOPE» U «MOJISIpHAsA KOHIICHTPAIUS»; MAacChl BElllecTBA MM 00bEMa ra3a Mo
M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAcce€ MM O0BEMY OJHOTO M3 yYaCTBYIOIIUX B PEAKIUU
BEIIECTB; TEIJIOBOT0 d(ekTa peakinu; 3HaueHus BOJIOPOJAHOI0 IMOKa3aTeNsl pACTBOPOB KUCIIOT U
IEJI0UYe ¢ W3BECTHOM CTEMEHbI0 JTUCCOIMAIMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEaKIUH, €CIU OJTHO M3 MCXOJHBIX BEUIECTB JaHO B BHJIE PacTBOpa C ONpeAeIEHHOU
MacCOBOM J10JI€i pacTBOPEHHOTO BEIIECTBA WIIH JIaHO B M30BITKE (MMEET MPUMECH ); JOITU BBIXOJa
MPOAYKTA PEaKIuu; 00bEMHBIX OTHOIICHHH ra30B;

c(OPMHPOBAHHOCTh YMEHHI: CAMOCTOSITEIBHO TUIAHUPOBATH W MPOBOAWTH XMUMHUYCCKHUN
HKCHEPUMEHT (IIPOBEICHUE PEAKLU HOHHOTO OOMEHa, MOATBEPKAEHUE KaueCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONpEAEICHUE CPe/ibl PACTBOPOB BELIECTB C MOMOUIbIO0 HHINKATOPOB,
W3Y4YCHHUE BIUSHUSA Pa3IUYHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaKIUU, pelIeHue
JKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMaMm «Mertamib»y u «Hemeramnel») ¢ coOmogeHreM TpaBHIl
0e30macHOro oOpalleHusi ¢ BEIIeCTBaMU U J1a0OpaTOPHBIM 00OpYZOBaHUEM, (HOpMYIHPOBATH
Lenb HCCIENIOBaHMS, TMPEACTaBIATh B pa3nuyHOW (opMe pe3ynbTaThl HKCIEPUMEHTA,
aHAJM3UPOBATh U OICHUBATH UX JJOCTOBEPHOCTB;

chOpMUPOBAHHOCTh YMEHUH: COOMIOAATH MpaBUIa MOJb30BAHUS XHMHUECKON TOCYI0N U
nabopaTopHBIM 000PYIOBAHUEM, OOpAIIEHHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIHUSIMH 110
BBITIOJTHEHHIO JTA00PATOPHBIX XUMUUYECKUX OIMBITOB, SKOJIOTMUYECKH 1E1eCO00pa3HOro MOBEICHUS
B OBITY WM TPYAOBOW JCATEIHHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBbS, OKpYKaromien
MPUPOIHOM Cpeabl M JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHs, OCO3HABAaTh OMACHOCTH
TOKCHMYECKOIro JCHCTBUS Ha JKHMBBIE OPraHU3MbI OINpEeAENEHHBIX HEOPTaHWYECKUX BEIECTB,
noHumas cMbica nokasarens [TJIK;

c(OPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH II€JICHAIIPABICHHbI

¢
=i¢

IIOHUCK XHUMHYCCKO

sthoniia naa O AN S OOEF NS T q
U
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MaccoBoil uH(popmanuu, MHTEepHET M Apyrue), KpUTHYECKH aHAIU3UPOBATH XHUMHYECKYIO
nH(popMaLuIo, epepadaTbiBaTh €€ U UCHOIb30BaTh B COOTBETCTBUU C TMOCTABICHHON y4eOHOM

3a7aden.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIEeKTPOHHbBIE
Ne HaunMmenoBanue pa3ieioB u TeM (undposrbie)
Kontpoasnbie | IIpakTnyeckue
n/n NpOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypcsl
Pasnes 1. Teopernyeckue 0CHOBBI OPraHN4eCKOM XUMHH
[Ipenmer oprannueckoit xumuu. Teopus
11 CTp oI;HI/I;I 0p TaHUYECKUX COEC I/IHGHI/IIE A.M 8 bubamorexa LIOK
' P P A T https://m.edso00.ru/d69df650
byrneposa
Hroro mo pazneny 8
Paznen 2. YraeBoaopoabt
21 [IpenenbHbIe yriaeBogOpOAbl — aJIKaHBbI, 5 bubaunoreka LIOK
' [IUKJIOQTKAHBI https://m.eds00.ru/d69df650
HenpenenbHble yriieBogopo/Ibl: aJKEHBI, bu6mmoreka [IOK
2.2 14 1
aJIKaJINCHBI, aJTKUHBI https://m.edso0.ru/d69df650
bu6nmoreka [JOK
2.3 A 8
POMATHHCCKAC YIICBOAOPOAB! (apCHBI) https://m.edso0.ru/d69df650
54 [IpupoaHbIe ICTOUHUKH YIIIEBOJOPOIOB U UX 4 bubnuoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
Bbub6nunoreka IJOK
2.5 ["anoreHnpon3BOIHBIC YTIIEBOIOPOIO 4 1
FCHTIPOISBOAHBIC YITIEBOAOPOAOB https://m.eds00.ru/d69df650
Hroro mo paznueny 35
Paznen 3. Kuciiopoacoaep:xaniue oprannieckue coeinHeHust
b K
3.1 Cruptel. DeHon 11 1 nommorexa [O
[OKYMEHT MOAMWCAH 3MEKTPOHHOM MOAMNCHIO https://m.edso0.ru/d69df650
FOCYAAPCTBEHHOE BIHODKETHOE OBLLIEEOBPA3OBATEJIbHOE 01.09.25 09:46 (MSK) Ceptudukat 1694D4352E31D15D68F90ED1FEBEOFDC
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KapOoHHUIIbHBIE COCTUHEHHUS : AJIbJICTUIBI 1
3.2 keToHbl. KapOoHOBBIE KUCITOTHL. CI10XKHBIC 21 1
a¢upsl. XKXupsr

bu6mmoreka [JOK
https://m.edsoo.ru/d69df650

3.3 VYrieBoasl 9 1

bu6mmoreka [JOK
https://m.edsoo.ru/d69df650

Wroro no pazneny 41

Pasznen 4. A3oTcoaeprkamye OpraHnyecKkue coenHeHust

4.1 AmuHBl. AMUHOKHCIOTEL benku 12 1 2

bu6munoreka [JOK
https://m.edsoo.ru/d69df650

Wroro no pazneny 12

Paspnen S. BeicokomoJieKy A pHble COeAUHEHUS

5.1 BBICOKOMOJIEKYIISIPHBIE COEIMHEHMS 6 1 Bubmaorexa HOK
' yp A https://m.edso00.ru/d69df650
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 3 6

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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11 KIIACC

Kosan4yectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne ii/m Kontposbnbie | Ilpaktuueckue | (unppoBbie)
NMPOrpamMMbl Bcero
padoThI padoThI oOpa3oBaTe/ibHbIE
pecypchl
Pasznen 1. TeopeTuyeckue OCHOBbI XUMHH
Ctpoenue aroma. [lepuognyeckuii 3aKkoH
11 u [leprognueckas cucremMa XMUMAYECKUX 9 bubmorexa [JOK
' pHOI https://m.edsoo.ru/2dd57f24
anemenToB /1. 1. MenaeneeBa
12 Crtpoenue BemectBa. MHoroobpasue 11 1 bubnmoreka [{OK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
13 AMMHECKHE peakiiii 19 ! 3 https://m.edsoo.ru/2dd57f24
Wroro no pazneny 39
Pasnea 2. Heopranu4yeckasi xumust
bubmuoreka IJOK
2.1 H 1 1
CMETAILIH 3 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CraLIbt https://m.edsoo0.ru/2dd57f24
Wroro no pazneny 54
Pasnen 3. Xumus v xnu3Hb
31 Mertoabl MO3HAHUS B XUMHUH. XUMUS U 9 bubnmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8
HPOFPAMME NOKVMEHT AOAFHACA ﬁﬂEIITDf'\I.II.IﬁI\;I ROAFHACKKD

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 9acoB
Ne Jara JIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka Kontpoabubie | IIpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIe pecypchl
padoTbI padoTshI
[IpenMer u 3HaueHUe
OpraHM4YeCKON XUMUH,
1 IIPEICTABIEHUE O 1 bubmorexa HOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3iy OPraHUYECKUX
COCIMHEHHNH
DIIEKTPOHHOE CTPOCHHUE aTOMa
yriaeposaa (OCHOBHOE U
N bub6nmmoreka [JOK
2 BO30Y)X/IEHHOE COCTOSTHHS ). 1
https://m.edsoo.ru/0Oce6fd4c
BanenTHble BO3MOKHOCTH
aToma yriepoza
XuMudecKkas CBSI3b B
OpPraHUYECKUX COCTUHEHUSIX.
3 MexaHu3Mbl 00pa30BaHUs 1 bubmorexa LOK
N P https://m.edso0.ru/8d39f5c8
KOBAJICHTHOM CBSI3HU, CIIOCOOBI
paspbliBa CBsA3EH
Teopus crpoeHus
4 OpPraHUYECKUX COEIUHEHUN A 1 bubmorexa HOK
p ' https://m.edso00.ru/9e595ch8
M. Bytneposa
Bunel nzomepuu:

5 CTPYKTypHas, 1 bubmmoreka [IOK
MPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661
OnexTpoHHbIE 3G (DHEKTH B

JIOKYMEHT MOAMMUCAH 3MIEKTPOHHOW NMOAMMUCHIO
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MOJIEKYJIaX OPTaHUYECKUX
COEIMHEHU I
[IpencraBienue o
KJaccu(uKaIum u Bu6morexa LIOK

0 ccteMatireeia ! https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)

OpPTaHWYECKUX BEIIECTB

7 Knaccudukarnus peakumii B 1 bubnuoreka [IOK
OpraHN4YeCKON XUMUH https://m.edsoo.ru/ba5706aa

3 Cucremaru3anus u 1 bu6mmoreka [JOK
0000111eH1e 3HAHUH TI0 TeEMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJOTHYECKUN
psia, oOurast popmyina,

9 HOMEHKJIaTypa U U30Mepus, 1 bubnuoreka [IOK
JIEKTPOHHOE U https://m.edso0.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 DduszndecKkrue U XUMUYECKHUE 1 bubmuorexa [JOK
CBOMCTBA aJIKaHOB https://m.edso00.ru/3137711c
Haxoxaenue ajikaHoB B

1 npupoze. CriocoOsl 1 bubmuoreka [TOK
MOJTyYEHHS U IPUMEHEHHUE https://m.edso0.ru/259b0a5b
AIKAHOB
[{uxmoankaHsl: o0Ias
dopmyIia, HOMEHKIIATypa U

12 U30MepHs, 0COOCHHOCTH 1 bubnuoreka [IOK
CTPOEHUS U XUMHUYECKHUX https://m.eds00.ru/156730d2
CBOWCTB, CITOCOOBI MTOTyYEHHS
1 MPUMCHCHHC [OKYMEHT NOANWUCAH 3MEKTPOHHON NOANUCHIO
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Pemenune pacuéTHbIX 33724 Ha
OMpeIeIICHUE MOJIEKYIISIPHOMN
(bOopMyITBI OPraHUYECKOTO
BEIIECTBA II0 MAaCCOBBLIM Bbubnuoreka [JOK
13 1
JIOJIIM aTOMOB 3JIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSIIIUX B €T'0 COCTAaB.
CucremaTuzanus
0000111eHNE 3HAHUHA I10 TEME
AJIKEHBI: TOMOJIOTHYECKUI
pan, obmias ¢popmyna,
HOMEHKJIATypa, JJIEKTPOHHOE
14 U OIPOCTPAHCTBEHHOE 1 bubmorexa HOK
pocTp https://m.edsoo.ru/273b0ale
CTPOCHUE MOJIEKYIL.
CrpyKTypHas 1 Huc-TpaHc-
H30MEpHS AITKEHOB
dusznueckue U XUMHUECKUE
15 cBolicTBa ankeHoB. [IpaBuito 1 bubmorexa LIOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA
Cnoco0sl nonyueHus u bubnuoreka LIOK
16 1
[IPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[TpakTiaeckas pabota Ne 1 o
17 teMe "[lonyuenue sTrneHa u 1 1 bubmnorexa LOK
i T https://m.edsoo.ru/0941eed8
W3y4eHHUE €ro CBONCTB
Pemienue pacu€THbIX 3a7a4 Ha
18 orpeereHue MOJICKYJIISIPHOU 1 bubnmoreka [JOK
(bopMyIBl OpraHUYECKOT 0 https://m.edsoo.ru/e9ea9921
BeEIleCTBa
19 AJIKaueHbl: CONPSKEHHBIE, 1 bub6nuoreka [JOK
W30JIMPOBAHHBIE, N https://m.edsoo.ru/04298c0a
TOKYMEHT NOANUCAH SMEKTPOHHO! NOAMMACKHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
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KyMYyJTUPOBaHHBIC.
Oco0EHHOCTH AIIEKTPOHHOTO
CTPOCHHS

20 XuMHYeCKHe CBOHCTBA 1 bubmmoreka [JOK
CONPSIKEHHBIX JTUEHOB https://m.edsoo.ru/e561253d
CriocoObI oNTy4YeHHs U bubmmoreka [TOK

21 1
IIPUMEHEHNE AJIKAIUEHOB https://m.edso0.ru/1aa81660
AJIKUHBI: TOMOJIOTHUECKU T
psn, obmas popmyna,
HOMEHKJIaTypa, 3JIEKTPOHHOE bubnuoreka LIOK

22 1
Y IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTpOCHHE MOJIEKYT,
¢uznyeckue cBOMCTBA

93 XuMHYeCKHe CBOHCTBA 1 bubmmoreka [JOK
AJIKUHOB https://m.eds00.ru/23493a93
KauecTBeHHbIE peakliuy Ha bubmuoreka ITOK

24 . 1
TPOWHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CriocoObI osy4eHust u bubnuoreka IIOK

25 1
MPUMEHEHUE aJTKMHOB https://m.edsoo.ru/a6f9alea
Pemmenue 3amau: pacuéTsl 1o

26 ABHCHHIO XUMUYECKOMN 1 bubmmorexa LOK
P https://m.edsoo.ru/5db8e526
peaxuu

97 Cucremaruszanus u 1
0000111eHHE 3HAHUHN I10 TEME
ApeHbI: TOMOJIOTUYECKUH DS,

28 obmas hopmyina, 1 bubnuoreka [IOK
HOMEHKJIaTypa. DJIEKTPOHHOE https://m.edsoo.ru/a92a7094
U TIPOCTPAHCTBEHHOE

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.
KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop
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CTpOEHUE MOJIEKYJI OEH30/1a U
TOJIyoJIa, UX (PU3HUECKHE
CBOMCTBA

29

XUMHUYECKHUE CBOIMCTBA
ApPEHOB: PEAKIIUHU 3aMEILEHUS

bubmmoreka [JOK

https://m.edsoo.ru/a44alae4

30

XHUMHYECKHE CBOMCTBA
apEHOB: PeaKINU
MIPUCOCTNHEHUS, OKHCIICHUE
TOMOJIOrOB OEH30J1a

bubnuoreka [JOK

https://m.edsoo.ru/a44alae4

31

OCO0EHHOCTH XUMHYECKHUX
CBOMCTB CTUPOIIA

bu6mmoreka [JOK

https://m.edsoo.ru/d5018a54

32

Pemienne pacu€THbIX 3aa4 HA
oTpe/ieNIeHNue MOJIEKYISIPHON
(bOpMyITBI OPTaHUUYECKOTO
BEILIECTBA

bubmuoreka [JOK

https://m.edsoo.ru/53461a2c

33

CriocoObI ony4YeHust U
HpUMEHEHHE apeHOB

bubmuoreka [JOK

https://m.edso0.ru/6f717d09

34

['eHeTHuecKast CBS3b MEXKIY
Pa3IMYHBIMH KJIacCaMH
YTJIEBOIOPOJIOB

35

Pacuérel no ypaBHEHUsIM
XUMUYECKUX PEAKLUH.
Cucrematuzanus u
0000111eHNE 3HAHUH I10 TEME

36

ITpuponnsrii ras. [lomyTHeie
HE(TSHbIE ra3bl

37

KameHHBbIH yrosiab ¥ IpOyKThI
ero nepepaboTku

1

bu6mmoreka [JOK

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.
KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop
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38

Hedtb 1 ciocoOsI eé
nepepabotku. [Ipumenenue
IPOAYKTOB NEpepadboTKU
HeTH

bu6nuoreka [JOK
https://m.edso0.ru/21f9de78

39

I'enernueckas cBsi3b MEKIY
Pa3IMYHBIMM KJIACCAMK
YIJIEBOAOPOAOB

40

["anoreHonpon3BoaHbIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE
CTPOEHHUE; pEaKIINH1
3aMelIeHMs] rajoreHa

bubmuoreka IJOK
https://m.edsoo.ru/82b4d759

41

JleiicTBue 1mienoyeii Ha
rajoreHnpou3BOIHBIE.
Bzaumopeiicteue
JIHTaJOreHaIKaHOB C MarHUEM
W IIUHKOM

42

CucremaTu3anus u
0000111eHNEe 3HAHNUH 110
pazaeny "YrieBogopoabl"

bubnuoreka [JOK
https://m.edsoo.ru/20e89f22

43

KonTponbHas pabora 1o Teme
"Yraesogoposr"

bubmuoreka [JOK
https://m.edsoo.ru/95c9e298

44

[TpenenbHBIE OAHOATOMHBIE
CIHUPTHI: TOMOJIOTUYECKU I
psin, obmas popmyia,
CTPOEHUE MOJIEKYII,
U30MepHs, HOMEHKIIATypa,
KJ1accupukanys, Gpuzndeckue
CBOICTBa

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
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XHUMHUYECKUE CBOMCTBA
45 MpeeIbHBIX OTHOATOMHBIX 1 bubmorexa IOK
ped A https://m.edsoo.ru/26ee34fe
CITUPTOB
Crnioco0OslI osyueHus u
46 MPUMEHCHHE OJJHOATOMHEBIX 1 bubmorexa LOK
P A https://m.eds00.ru/484100000000000
CIIUPTOB
[TpocTsie a¢ups:

47 HOMEHKJIaTypa U U30Mepus, 1 bubnuoreka [IOK
0COOEHHOCTH (PU3HUECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaToMHbI€ CIUPTHI:

48 STUJICHTJIMKOJb U TJIUIEPHUH, 1 bubmuoreka [JOK
uX (pU3NYeCKre U XUMHUECKHE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoObI osy4eHust u

49 MIPUMEHEHUE MHOT0ATOMHBIX 1 bubmorexa [OK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOIT: CTPOCHUE MOJIEKYIIBL,
50 ¢du3nveckue cBoiicTa 1 bubamorexa LIOK
' https://m.edsoo.ru/2ce726f8
TokcuuHOCTH hpeHOIIa

51 XuMHYecKue CBONCTBA 1 Bbubnuoreka [JOK
¢denona https://m.edso00.ru/037ca5f9
CniocoObI TONTy4eHUs 1 bubnuoreka [IOK

52 1
pUMEHEeHHe (eHoa https://m.edsoo.ru/c77ddf4c
[TpakTrueckas pabora Ne 2.

Pemenue bubmuoreka [JOK

53 1 1
AKCIEPUMEHTAIBHBIX 3a7a4 https://m.edsoo.ru/fd0ced09
no teme "CrnupTsl U peHomnbl"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.
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54 Cucremaruzanus u 1 bubnmoreka [JOK
0000111eHNE 3HAHUHN I10 TEME https://m.edso0.ru/1810ch9b
Anbieruibl ¥ KETOHBI:

AIIEKTPOHHOE CTPOEHHUE

55 KapOOHUJIBHOM I'PYIIIIEI; 1 bubmuoreka [TOK
TOMOJIOTUYECKHE PSIbI, https://m.edsoo.ru/b139beaa
obmas popmyia, u3oMepus u
HOMEHKJIaTypa
AJbieru/ibl ¥ KETOHBI:

56 ¢du3nveckue cBOICTBA; 1 bubamorexa LIOK

’ https://m.edso0.ru/c887425c
peaKIUK MPUCOSTUHCHUS
Peaknuu oxkucieHusa u
57 Ka4eCTBEHHBIC PEaKIIUU 1 bubmorexa [JOK
peartt https://m.edso00.ru/a393baa9
aJIbJCTUI0B U KETOHOB

58 Crioco0OsI onmy4deHus 1 bubnmoreka [JOK
AIBICTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHEIE MpeAeTbHBIC

59 KapOOHOBBIE KHCIIOTHI, 1 bubGnmoreka IJOK
O0COOCHHOCTH CTPOCHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJI
W3omepus 1 HOMEHKIIaTypa

60 KapOOHOBBIX KHCIIOT, UX 1 bubmorexa HOK

P o https://m.eds00.ru/700cc87b
¢du3nveckue cBoiicTBa
XUMHUYECKHE CBOMCTBA
61 MPEJCIbHBIX OJJHOOCHOBHBIX 1 bubmorera [OK
pel A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCJIOT
OCoOEHHOCTH CBOMCTB bubmuoreka [JOK

62 . 1

MYpPaBbUHON KHUCIIOTHI. https://m.edsoo.ru/bb31be71

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
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MHoroo0pa3ue kapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOMCTB:
HETpeAeNbHbBIX U
apOMAaTHYECKUX KapOOHOBBIX,
JIMKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX
kucnor. [IpencraBurenu
BBICIIINX KapOOHOBBIX KUCIIOT

bu6mmoreka [JOK
https://m.edso00.ru/83a08773

64

[TonsiTve 0 MPOU3BOIHBIX
KapOOHOBBIX KUCJIOT

bubmuoreka [JOK
https://m.edso0.ru/0d162d9d

65

CniocoOblI TONTy4eHUs U
npUMEHEHHE KapOOHOBBIX
KUCJIOT

bubnuoreka [JOK
https://m.edsoo.ru/7c065c9d

66

CrnoxHbie dUpHIL:
TOMOJIOTHYECKHH psijl, o0Ias
dbopmyna, u3omMepust u
HOMEHKJIaTypa

bubmuoreka [JOK
https://m.edsoo.ru/adfffe6d

67

DuU3NYECKUE U XUMUYECKUE
CBOICTBa 2(UPOB

bubmuoreka IJOK
https://m.edsoo.ru/ad6b94b2

68

Pemenue pacu€rHbix 3a1ay:
M0 YPaBHEHUIO XUMHUYECKOMN
pEaKuru, Ha ONPEACTICHUE
MOJIEKYJISIPHOU (popMyITbI
OpPraHUYECKOro BEIIECTBA

69

ITpakTuueckas padora Ne 3.
Pemenue
AKCIIEPUMEHTAIBHBIX 3a/1a4

bubmuoreka [JOK
https://m.edso0.ru/486671fb

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.
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o Teme "KapOoHoBbIe
KUcaoThl. CrioxxkHblie 3puper"
Kupsl: ctpoenue,
70 buznyecKkue 1 XuMHUYECKHE 1 bubamorexa LIOK
. https://m.edsoo.ru/al19c5b98
CBOIiCTBa (THIPOIU3)
Oco0eHHOCTH CBOWCTB
71 JKUPOB, COAEPKAIINUX OCTATKU 1 bubnuoreka [TOK
HETPENIETbHBIX )KUPHBIX https://m.edso00.ru/b0331922
KHCIIOT. JKHpBI B Ipupoze
Mpbta KaK COJIA BBICIITUX
KapOOHOBBIX KUCIIOT, UX
72 moroltee nericreue. [loasarue 1 bubmorexa HOK
https://m.edso0.ru/3c566565
0 CUHTETHYECKHX MOIOIIHUX
cpenctBax (CMC)
['enetnueckas cBs3b
73 YIJIEBOJOPOIOB U 1 bubnuoreka [IOK
KHCIIOPOACOIEPKAIINAX https://m.eds00.ru/56790c96
OpraHUYeCKUX BEIIECTB
74 Pacuérel o ypaBHermM 1
XUMHUYECKUX PeaKInii
Cucremaru3anus u Bbubnuoreka [JOK
75 - 1
0000111eHNE 3HAHUHN I10 TEME https://m.edsoo.ru/f8eaf2eb
OO61mas xapakTepucTuKa
76 YIJIEBOJIOB M Kilaccuukarus 1 bubnuoreka LIOK
yrIeBOOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJTUCaXapH/ibl)

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
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KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop

01.09.25 09:46 (MSK)

CepTudukat 1694D4352E31D15D68F90ED1FEBEOFDC



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1

Monocaxapuabl: GU3NYECKUE
77 CBOWCTBA ¥ HaXOXKIEHUE B 1 bubmorexa HOK
https://m.edsoo.ru/b4bdda2d
pupoze
IIpuMeHeHne TIIF0KO3bI, €€

78 3HA4YCHHE B 1 bubnmoreka [JOK
JKU3HEIEATEIILHOCTHU https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapunpl: caxaposa,

79 MaJIbTO3a M JIAKTO3a. 1 bubmuoreka IJOK
Haxoxnenue B mpupoae u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TUCaXapuI0B
[Tonucaxapuasl: CTpoeHUE

80 MaKpOMOJIEKYJ, (PU3nIecKue 1 bubnuoreka LIOK
1 XMMHYECKHE CBOICTBA, https://m.edso0.ru/72a04508
MIPUMEHEHUE

81 [TonsiTHe 00 NCKYCCTBEHHBIX 1 bubnuoreka [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a7a4 Ha

82 OTpeeTICHUE T0JIH BBIXO/a 1 bubnmoreka [JOK
MPOJYKTA PEAKUHUU OT https://m.edsoo.ru/7fde47ef
TEOPETUUECKH BO3MOXKHOT'O
CucreMaTuzanus 1

83 0000I1IeHHE 3HAHUH 10 1 bubmorexa [OK

https://m.eds00.ru/08d4364c
pazneny
Konrponbnas padora no reme
84 "Kucnopomacoaepxariue 1 1 bubmorexa HOK
" https://m.edsoo.ru/42c6678e
OpraHUYECKUE COCTMHECHUS

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.
KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop

01.09.25 09:46 (MSK)

CepTudukat 1694D4352E31D15D68F90ED1FEBEOFDC



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e

AMMHBL: KJTaCCH(HKAIINS,
CTpOEHHE MOJIEKYJI, 001Ias
85 (chf) MyJia I/I30MeyI/I$[ 1 bubmorexa [JOK
PMYyJa, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3UYECKUe
CBOMCTBA
86 XUMHYECKHE CBOMCTBA 1 bubnuoreka [JOK
annpaTHIECKUX aMIHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTpOEHUE aHUJINHA,
87 0COOEHHOCTH XUMHYECKAX 1 Bubmorexa OK
o https://m.edsoo.ru/39cd21f1
CBOICTB aHUJIMHA
CrocoOsbI ITOIy4YEeHUS U
88 MIPUMEHEHUE a?n(bamqecmx 1 bubmmorexa [JOK
p https://m.edsoo.ru/eal38763
aMHUHOB
AMUHOKHUCIIOTHI:
HOMEHKJIATypa U U30MepHs,
89 (bu3HYEeCcKue CBOMCTBA 1 bubmmorexa [JOK
' https://m.edsoo.ru/d1773e80
OT)IGJ'II)HBIC Hpe)ICTaBI/ITeJ'H/I o-
AMHUHOKHCJIOT
XUMHUYECKHE CBOMCTBA
AMHHOKHCJIOT, UX
90 OHOJIOTUYECKOE 3HAYECHUE 1 Brbmaorexa HOK
https://m.edsoo.ru/77df705a
aMuHOKHUCIIOT. CUHTE3 U
TUAPOJIN3 TIEHTHIOB
Beinku xak npupoaHbie
91 [IOJIUMEPBIL; (E)T ; TYPBI 1 bubmorexa HOK
PbL, CIPYKTYP https://m.edsoo.ru/429e9899
0O€eJIKOB
92 XuUMHYECKHEe CBOHMCTBA 1 bu6mmoreka [JOK
0OEIIKOB https://m.edso0.ru/6237306d

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
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AzoTtcoaepikaiue
TeTEPOIUKINYECKIE
93 coeauuenus. HykienHoBbie 1 bubmorera [OK
A P HYRI https://m.edso0.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHUE U
Ouosoruyeckas poib
[TpakTrueckas pabora Ne 4.
Pemrenne
94 DKCIEPUMEHTAIILHBIX 33144 1 1 Bubmrorexa OK
P y https://m.edsoo.ru/8e3c02d1
o TeMme "A3oTcoaeprKaIine
OpraHUYeCcKHe COeTMHEHUS"
[TpakTruueckas padora Ne 5.
Pemenne
95 SKCIIEPUMEHTAIBHBIX 3a1a4 1 1 bubmorexa LHOK
P y https://m.edsoo.ru/bde3fdf6
o Teme "Pacno3HaBaHue
OpraHUYEeCKUX COCTMHEHUM"
KontponsHas padora nmo reme
96 "A3oTcomeprKalime 1 1 bubmorexa LOK
P " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTMHCHUS
OCHOBHBIC TIOHATUS XUMHUHU
BBICOKOMOJICKYJISIPHBIX
97 COCAMHEHHMI U METOBI X 1 bubmorera [OK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —TIOJIUMEPHU3AIIHS 1
MTOJINKOHICH CaITHS
98 [ImactMaccel. YTunuzanus u 1 bubmuoreka [JOK
nepepaboTKa IIacTuka https://m.edso0.ru/82242e0f
DnacToMepbl: HaTypalbHBII
99 CI/IHTCTI/I‘{(SCKI/IC Kay . KU 1 bubmorexa [OK
YAy https://m.edso0.ru/246103ec
Pesnna
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100

Bonokna: HaTypaJIbHBIC,
HCKYCCTBCHHEIC,
CHHTCTUYCCKUC. HOJ'H/IMepLI
CIICIUAaJIbHOI'O Ha3HAYCHUA

bu6nuoreka [JOK
https://m.edso00.ru/5963a601

101

[IpakTuyeckas padora Ne 6.
Pemenue
AKCIIEPUMEHTAIBHBIX 3a/1a4
o TeMme "Pacno3HaBaHue
IIACTMACC U BOJIOKOH"

bubmuoreka IJOK
https://m.edsoo.ru/3aebd77a

102

O06001menue u
cUCTeMaTHU3aLus U3y4YEHHOT O
MaTepuana 1o TeMe
"BbICOKOMOIIEKYIISIPHBIE
coenuaenus"

bubnuoreka [JOK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
10 [TIPOTPAMME

102 3 6
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Jlara nudposbie
Tema ypoka Kontpoasubie | IlpakTuueckue p
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX S7ED. 1 bubnuoreka LIOK
XuMHYECKUM 37eMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 31eKTPOHHBIX 000JI0UeK 1 bubnuoreka IIOK
aTOMOB, KBAaHTOBBIC UHCJIA https://m.edsoo.ru/b4d9fffa
3 Krnaccudukarus XuMHIeCKuX 1 bubmuoreka [JOK
3JIeMEHTOB (S-, p-, d-, f-ameMenThI) https://m.edso00.ru/61294af9
4 Pacnipenenenne 351eKTpOHOB 11O 1 bu6mmoreka [IOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpoHHbIE KOHPUTYpaIHH
5 aTOMOE SHGMCHTOB(bB OZEOBHOM " 1 bubmorexa [TOK
. https://m.edso0.ru/8149e846
BO30YXJIEHHOM COCTOSIHUH
6 DIIeKTPOHHBIC KOH(UTYpAITTH HOHOB. 1 bubmuoreka [JOK
DNEeKTpOOTPULATENBHOCTD https://m.edsoo.ru/a0764b24
[Teprognyeckuii 3aK0H U
[Teproanueckas cuctema
7 XUMHYECKUX 37eMeHToB . 1 1 bubmmorexa [IOK
Y . https://m.eds00.ru/16957¢01
MeneneeBa, CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBONCTB
8 XUMUYECKUX DJIEMEHTOB U 1 brbamorexa LIOK
https://m.edso0.ru/f8468927
00pa3yeMbIX MU MPOCTHIX H
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CJIOKHBIX BEIIECTB IO TPYyMIaM U
nepuoiam
9 Cucremarusaiys u 0000IIeHIE 1 bubmoreka [[OK
3HaHUM MO TeMe https://m.edsoo.ru/8fad2942
Buaer xuMHu4uecKkon CBS3H.
MexaHu3Mbl 00pa3oBaHUS
10 KOBaJIEHTHOM cBA3U. BomopomHas 1 bubmnorexa [OK
' P https://m.edsoo.ru/5a8072af
CBsI3b. MeXMOIIEKYIISIpHBIE
B3aHMMOJCHCTBUS
BaneHnTHOCTE U BaJICHTHBIC
11 BO3MOKHOCTHU aTOMOB. CBS3b 1 bu6nunorexa [JOK
AJIEKTPOHHOW CTPYKTYPBI MOJIEKYJI C https://m.edso0.ru/3d2ca093
UX TE€OMETPHYECKUM CTPOCHUEM
[IpencraBieHus 0 KOMILUIEKCHBIX
12 COEIMHEHUAX . COCTaB U 1 bubnnorexa [IOK
' https://m.edsoo.ru/8c66b12a
HOMCHKJIaTypa
BemectBa MONEKynsipHOTO U
HEMOJIEKYJIAPHOTO CTPOCHUS. THUIIbI bubmuotexa [{OK
13 1
KPUCTAJUIMYECKUX PELIETOK U https://m.eds00.ru/e167635b
CBOICTBA BEILIECTB
[TonsiTve 0 TUCTIEPCHBIX CUCTEMAX.
14 [IpencraBineHne 0 KOJUIOUIHBIX 1 bubmorera IOK
pbelt s https://m.edsoo.ru/da2c70e4
pacTBopax
W cTrHHBIE PaCTBOPBI: HACKIIIICHHBIC
15 u HeHaCLII_I_IEHHLIep aCTBOPHUMOCTH 1 bubnmorexa I[OK
» P P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatst
16 CriocoObl BEIpKEHUSI KOHIICHTPAITH 1 bu6moreka [JOK
pacTBOpOB https://m.edso0.ru/328e653a
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Pemrenue 3aiay ¢ ucnonb30BaHUEM

17 MMOHATHUM ""MaccoBas 101 1 bubmuoreka [JOK
pacTBOpEHHOTO BeliecTna', https://m.edsoo.ru/785e0ab4
"MossipHast KOHIIeHTpauus'"

18 Knaccugukanus u HoMeHKIaTypa 1 bubmmoreka [IOK
HEOPTaHUYECKHUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaruzanus 1 06001IeH1e 1 bubnmnoreka [HOK
3HaHUH 1O TEME https://m.edsoo.ru/8d2c6a3a
KonTtponbsHas pabora 1o remam
"Crpoenue atoMma. [lepnoanueckuit

20 3akoH U [lepuoanueckas cucrema 1 1 bubnmnoreka [JOK
XUMHYECKUX dj1eMeHTOB 1. 1. https://m.edsoo.ru/70a60aa4
MenpneneeBa, "CTtpoeHue BelIeCcTBa.
Mmuoroob6pasue BemiecTB"
Knaccudukarus XuMHuIecKux
peakuii B HEOPraHUYEeCKON 1

21 OpraHUYECKON XUMHH. 3aKOH 1 bubmuotexa [{OK
COXPaHEHUsI MacChl BEILECTB; 3aKOH https://m.edso0.ru/6335cdd2
COXpPaHEHHUS U MPEBPALICHUS SHEPTUN
MIPY XUMUYECKHX PEaAKITHSIX
TenoBbie 3G (HEKTH XUMUYECKUX

22 peaxuuii. Tepmoxumuueckue 1 bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruncnenus mo ypaBHEHUSM

23 XUMHUUYECKAX peali]snﬁ u 1 bubmaorexa LOK

https://m.eds00.ru/87b13954

TEPMOXHUMHYCCKUM YPAaBHCHUSIM
CKOpOCTh XUMHYECKOU PEaKIINH, €€

24 3aBUCUMOCTb OT PAa3IM4YHBIX 1
(baKTOpOB' KaTa'HHS 1 KaTaﬂHSaT%k;’MEHT NOAMWCAH 3TEKTPOHHON NMOAMNMCHIO
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o5 ['omoreHHBIC U TETEPOTCHHBIE 1
peaxkiuu
[Tpaktuueckas padora Ne 1 mo Teme
26 "BnusiHue pa3nuyHbIX (PakTOpOB Ha 1 1 bubmmorexa LIOK
P . P | https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOW PEaKITI
97 OOpaTumbie 1 HEOOpAaTUMBIC 1 bubnuoreka [JOK
peakuuy. XMMHUYECKOE PaBHOBECHE https://m.eds00.ru/30952f9b
[TpakTtuyeckas pabora Ne 2 o Teme
08 "BriustHue pa3nuuHbIX GpakTopoB Ha 1 1 bubnmnoreka [HOK
IIOJIOXKEHUE XUMHYECKOT O https://m.edsoo.ru/3bf34el7
paBHOBecHs "
DNEKTPONUTHYECKAS TUCCOIHAIIHSL.
29 CI/IJ‘ILHI:JG U cinabbie aieKT :J'II/I:BI 1 bubamorexa LIOK
P ' https://m.edso0.ru/5f766bdf
Cremnenp IuccoIuanuu
Nonnoe npounssenenue Bojasl. Cpena
30 BOJIHBIX ;.)CTBO oB. Bono )Io Hblpﬁ 1 bubmmorexa TIOK
A P POB. BOAOPOA https://m.edso0.ru/3966ca89
noka3zarens (pH) pactBopa
I'maponus coneii. Peakiumu,
31 h§ (I)[fexa}o ue B aCTBE ax 1 bubamorexa LIOK
P B P P https://m.edso00.ru/09d5a9bd
AJIEKTPOJIUTOB
[TpakTueckas padora Ne 3 o teme
32 "XHUMHUUYECKHE PEAKIIUU B PACTBOPAX 1 1 bubmorexa [JOK
P . P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHCANTENEHO-BOCCTAHOBUTEIHHBIC
33 eaxk . BaxxHenIe OKUCINTENN U 1 bubmmorexa [OK
P ) https://m.eds00.ru/56226060
BOCCTAHOBUTEIN
34 MeTtoz 37€KTPOHHOT O (3J1IEKTOHHO- 1 bubamnoreka LIOK
MOHHOT0) Oananca https://m.edso0.ru/fb691387
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35 DNEeKTPOJIn3 pacTBOPOB U PaCIJIaBOB 1 bubnmnoreka [JOK
BEIIECTB https://m.edso0.ru/93fh97d2

36 Pemenue 3amad pa3anyHbLIX TUIIOB 1 bubmmorexa [OK

a1 p https://m.edso0.ru/5a859d16
37 Penrenne 3amay pa3anyHBIX TUIIOB 1 bubmiorexa HOK
8t p https://m.edsoo.ru/5afa265d
CucreMmatusanust 1 0000IeHIE
38 3HAHUH 1Mo TeMe "XUMHUYECKHE 1 bubmmorexa [OK
| https://m.edsoo.ru/c161eb85
peaxuu

39 KontponbHas pabora mo reme 1 1 bu6moreka [IOK
"Xumuueckue peakguu" https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAILIOB B
[Tepuoauueckoii cucrteme

40 XHMUYecKux 3eMmenToB /1. 1. 1 bu6mmoreka [JOK
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOeHHUsI nX aToMOB. DU3NYECKue
CBOMCTBA HEMETAIIOB
AnioTponusl HeMeTaioB (Ha

41 puMepe KUCIopoaa, cepsl, pochopa 1 bubmmorexa [IOK

pHMEp POAd, CCPEL, p https://m.edsoo.ru/ef92c91c
U yriaepoja)

42 Bonopon: nonyuenue, puznyeckue u 1 bubmuoreka LIOK
XUMHYECKHE CBOMCTBA. ['uipuibl https://m.edsoo.ru/0aa8f613
I"amorensl: HaXOXKAEHUE B IIPUPOJIE,

43 CTIOCOOBI IO erm (pmnticinze[ u 1 bubamorexa LIOK

i L https://m.eds00.ru/4e223795
XAMHAYECKUE CBOMCTBA
I"aorenoBogopoasl. BaxkHenmue
44 KUCIIOPOACOAEPIKAIINE COETUHEHUS 1 bubmiorexa HOK
pOACOACPHAll g https://m.edso0.ru/6b3255e6
raJoreHOB
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JlaboparopHble U TPOMBINIIICHHBIE
45 CIIOCOOBI MOTYYEHHUSI TaJIOTEHOB. 1 bubnmnoreka [HOK
IIpuMeHEHHE TaJIOTEHOB U UX https://m.edsoo.ru/6971aca4
COEMHEHUI
[Tpaktuyeckas pabora Ne 4. Pemienue
46 AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeME 1 1 bubmorexa [TOK
" P " A https://m.edsoo.ru/8b26fecd
["amorensl
Kucnopon: maboparopusie u
MIPOMBIIIIJICHHBIE CIIOCOOBI
47 NOJTy4YeHus, PU3NIECKUE U 1 butmorexa LIOK
i ’ N https://m.edsoo.ru/c8abc36a
XUMHYECKHe cBoicTBa. O30H.
IIpuMeHeHne KucIopoaa U 030Ha
bub6mmoreka [IOK
48 O 1
KCHUBL H TICPOKCHIBL https://m.edsoo.ru/5¢8816a0
49 Pemenne 3agad pa3IndHbBIX THIIOB 1 bubmorera I[OK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOX/IeHHE B IIPUPOJIE,
50 CH(I:CO6BI Honﬂ CHHUS (;mrl)/lqﬂeCKHe u 1 butmorexa LIOK
i L https://m.edsoo.ru/46afael6
XUMHUYECKHE CBOMCTBA
bu6mmnoreka [JOK
51 CepoBomopon, ¢ 1
POBOOPOL, CyTbpHTe! https://m.edso0.ru/7c875999
Kucnopoacoaep:xaiune coeiMHEHNS
52 cepbl 802(1)66211{HF2)CTII/IH CBOﬁCTI]; CepHOt 1 bubmmorexa [IOK
PEL P https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[TpakTueckas pabota Ne 5. Pemienue
53 SKCIIEPUMEHTANBHBIX 3a1a4 10 TEME 1 1 bubnmorexa I[OK
" B . | https://m.edsoo.ru/Oafb05e4
Cepa u e€ coeTMHEHUS
54 A3OT: HaXOXJICHHE B IPUPOJIE, 1 bubnuoreka [JOK
CHOCOObI MONYYEHNUs], PUIHIECKUEHyMefT noaanCAH SMEKTPOHHON MOAMMCHIO https://m.edsoo.ru/badd2255
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XUMHYECKHE CBOMCTBA. AMMUAK,
HUTPUJIBI
Kucnopoaconep:xaiiie coe AMHEHUS
55 azoTa %306;500511 CBOﬁCfB 1 bubmorexa [IOK
. https://m.edsoo.ru/e2965afe
a30THOM KUCIIOTHI

56 IIpumenenue azora u ero 1 bubamnoreka L{IOK
coeZiMHeHU. A30THbIe y100peHus https://m.eds00.ru/129f5059
docdop: HaXOKACHHUE B IPUPOJIE,

57 CrocoOBbI moyueHus, puznyeckue u 1 bubnmnoreka [HOK
XUMHYECKUE CBOMCTBAa. Dochu i 1 https://m.edsoo.ru/9a6b43ec
bochun
Oxcuapt dpocdopa,

58 (bocdpi[) c((I)) e(bx(g ne KucnoTel. Comu 1 bubamorexa LIOK

p If prratt ’ https://m.edsoo.ru/c7a2d429
(dbocdopHOI KUCTOTHI

59 [Ipumenenue docdopa u ero 1 bubmuotexa [{OK
coeaunenuil. @ocopHbie yI0OpeHHS https://m.edsoo.ru/a218070a
ITpakTnueckas padora Ne 6. Perenue

60 AKCIEPUMEHTAIIBHBIX 3a7a4 110 TeME 1 1 bubmorexa [JOK

P A https://m.edso0.ru/8175ac3f
"A3zot u ochop u ux coenuHeHH"
VYrnepoa: HaxoXKIAEHHE B IPUPOJE,
AJUTOTPONHBIE MO (DHUKAINY; bubmuoreka [JOK

61 . 1
¢du3nyecKkrue 1 XMMUYECKHE CBOWCTBA, https://m.edsoo.ru/1eb19f9e
MIpUMEHEHUE
Oxkcup yraepoaa(ll), okcu

62 e I([)YZ(I\I/D) . (OJ'I)I:HaSI KfICJ'IOTa " 1 bubmorexa [TOK
yf pol a4 https://m.edsoo.ru/dba58adf
e€ conu

63 Pemenue 3a1a4 pa3IMuHbBIX TUIIOB 1 bubmorexa [IOK

AP https://m.eds00.ru/6029b609
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Kpemuuii: HaxoxxieHIE B PUPOJE,
64 CrocoOBbI moyueHus, puznyeckue u 1 bubmorexa [TOK
i L https://m.eds00.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuusi(1V), kpemHueBas 1 bubnuorexa [JOK
KHCJIOTa, CUJINKAThI https://m.edso0.ru/3170e7bl
IIpuMeHeHne KpeMHHUS U €T0 bubaunoreka LIOK
66 coeaunennii. CTeKo, ero 1 https://m.edso0.ru/393cdac0
MOJTYYEHHE, BUJIBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1ayu pa3iuyHbIX THIIOB 1 Bubmmorexa [JOK
Hatp https://m.eds00.ru/b624801
68 Cucremaru3anus 1 00001IeHe 1 bubnmoreka [IOK
3HaHui no Teme "Hemeramib" https://m.edsoo.ru/6e864db5
69 KontponbHas pabora no reme 1 1 bubmuoreka LIOK
"Hemeransr" https://m.edsoo.ru/d0484c76
70 AHaNn3 pe3ynbTaToOB KOHTPOJIbHOU 1 bubamnoreka [HOK
paboThI, KOPPEKIIHS OLTHOOK https://m.edso0.ru/2b7e9510
[Tonoxxenne MeTaIoB B
Ilepuonuueckoii cucreMme
71 XUMHYECKUX IJIEMCHTOB. 1 bu6moreka [JOK
Oco0eHHOCTH CTPOCHHUS https://m.eds00.ru/9839c16c
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJlIOB
OO61ue ¢puznyecKkue cBoNCTBa
72 MG::J‘IJ‘IO(II; [IpuMeHeHre MeTaioB B 1 bubmorexa [TOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmuaBsl MeTaiuioB. Kopposus 1 bubmuoreka [JOK
METAJI0B https://m.edsoo.ru/42b872e3
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74 Pentenue 3amad pa3anyHBIX TUIIOB 1 bubnnorexa [OK
p https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUH P
75 HaIpsHKeHU MeTatos. OOorue 1 bubnnorexa [OK
p ' https://m.edsoo0.ru/94eb377a
CIOCOOBI MOTYYEHHS] METAJNIOB
OO1as XxapakTepucTUKa METAIJIOB
|A-rpynmiet [lepruoanueckoii cucTeMbl
76 XUMHYECKHUX 31eMeHTOB. HaTpuii n 1 bubmuoreka [JOK
KaJIMii: ody4eHue, pusnueckue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHUE CBOMCTBA, TPUMEHEHUE
MIPOCTHIX BEIIECTB M MX COCAUHEHUI
OO6mast xapakTepuCTUKa METAJIIIOB
IHA-rpynnsl [lepuonuueckoit
CHCTEMBI XUMUYECKHX 3JIEMEHTOB.
77 Maruuii 1 KaJblui: II0JIyYEHNE 1 bubnuorexa [IOK
- oY g https://m.eds00.ru/7c3e49c0
buznyYecKue 1 XUMUYECKHE CBOICTBA,
MIPUMEHEHHUE MTPOCTHIX BEIIECTB U UX
COECTUHEHUN
78 JKEcTkOoCTh BOABI M CITOCOORI €€ 1 bu6mmoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9
AJIOMUHUE: IONy4YeHHE, (PU3HIECKUe
79 1 XMMHYECKHE CBOMCTBA 1 bubmorexa [HOK
’ https://m.edso0.ru/0e79b266
MIPUMEHEHHE
AmMdoTtepHbIe CBOICTBA OKCHA U
TUAPOKCHU]IA AITFOMUHUSA, bu6mmoreka [{JOK
80 1
TUIPOKCOKOMIUIEKCHI QIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemienune 3aa4 pa3iuyHbIX TUIIOB 1
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[Tpaktuyeckas padora Ne 7. Pemenue

bu6mmoreka [JOK
AKCIIEPUMEHTAILHBIX 33/1a4 110 TEME 1 1

https://m.edsoo.ru/27a4af43

"MeTasuibl TIaBHBIX noArpymnm”

OO6mast xapakTepuCTUKa METAJIIIOB

no6o4HbIX noArpynn (b-rpymm) 1 bubmmoreka [IOK
[Tepuoauyeckoil cucTeMbl https://m.edso0.ru/610d7431
XUMHYECKHUX DIIEMEHTOB
du3ndeckre U XUMHYIECKHE CBOMCTBA

. bu6moreka [JOK
XpOMa U €ro COEAUHEHHH, UX 1

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

MMPUMCHCHUC

Baxwneliune coeMHEHUsT MapraHua.
[TepmanranaT Kanus, ero 1
OKHCIIUTEIILHBIE CBOMCTBA

bu6mmoreka [JOK
https://m.edso0.ru/039d69c8

dusnyeckre U XUMHUYECKUE CBOMCTBA

JKele3a B €To COCAUHCHUM. 1 bub6nunoreka [JOK
[Tonydenune u npuMEHEHUE CIIJIABOB https://m.edsoo0.ru/1b7f8741
Kenesa
du3ndeckne ¥ XUMHYIECKIE CBOMCTBA
MeOU U €€ COeIUHEHUM, UX 1 bubmiorexa HOK

’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHUE

du3nyecKkue U XMuMHUUYECKHE CBOMCTBA

[IMHKA 1 €T0 COSAUHEHUM, UX bubmoteka [[OK
1
IIpUMEHEHHUE. | MIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
[Tpaktuyeckas pabora Ne 8. Penienue
bu6mmoreka [{JOK
AKCIIEPUMEHTAJIBHBIX 32/1a4 110 TEME 1 1
" " https://m.edsoo.ru/a6e352ea
MeTautbl MTOOOYHBIX TOATPYIIIT
] bu6mmoreka [{JOK
Pemenure 3ama4 pa3IMuHbIX TUTIOB 1 :
JOKYMEHT MOAMMCAH SMIEKTPOHHO MOAMMCHIO https://m.edsoo.ru/a8h83d83
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O06o001eHne 1 cucTeMaTH3aIus
91 M3Y4EHHOT O MaTepuaia o TemMe 1 bubamorexa LIOK
" i " P https://m.edsoo.ru/e91fe975
MeTtanibl
92 KonTtponbHas pabora 1o reme 1 1 bubmuotexa [{OK
"Meramibr" https://m.edso00.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIbHON bubamnoreka L{IOK
93 1
paboThI, KOPPEKIHUS OIITHOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecriedeHun
94 YCTOMYMBOI'O pa3BUTHS 1 bubnmnoreka [HOK
yenoBeyecTBa. [[oHATHE 0 HAYYHBIX https://m.eds00.ru/080fe1f0
METOaX UCCIIeIOBaHMS BEIIESCTB
HayuyHble mpUHIUIIBI OPTaHU3aINH
95 XUMHUYECKOT 0 MPOU3BOICTBA. 1 bubnmnoreka [HOK
[TpompbltieHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MONTyYEHUS] BRKHEHUIITNX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKPYKAIOIIIECH CPEeIbI U €ro 1 Bubmmorexa [JOK
PYRAIOMIEH Epea https://m.edso0.ru/9f11bf51
MTOCTICICTBHS
97 XUMUA U 3J0POBbE YEITOBEKA. 1 bubnmnoreka [HOK
JlekapCTBEHHBIE CpEICTBA https://m.edso00.ru/a6552721
Xumua . Poinbk XuMuu B
98 o0ecrnedyeHny MUIIeBOn 1 bubmmorexa [IOK
H https://m.edso00.ru/1§7b5bd2
0e30macHOCTH
99 Kocmernueckue u napdromepHbie 1 bubnuoreka LIOK
cpeacTBa. beiToBas xumust https://m.edsoo.ru/da42d5a9
XHUMUA B CTPOUTEIIbCTBE.
100 Baxueiime cTpouTenbHbIe U 1 bubmorexa [JOK
P https://m.eds00.ru/61e69003
KOHCTPYKITMOHHBIE MaTepPHAIIbI
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XUMUS B CEJILCKOM XO3SICTBE.
101 Opra"gnyeckre U MUHEpPAIbHbBIE 1 bubmorexa [HOK
p p https://m.edsoo.ru/fd39587d
ya0OpeHust
102 CucreMaru3zanus 1 0000I1eHne 1 bu6mmoreka [{OK
3HAHUH II0 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102 4 8
I[TPOITPAMME
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ITPOBEPAEMBIE HA ET'D 110 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IHNPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGOBaHuUs K IPeIMETHBIM Pe3y/JbTaTaM
NpoBepPsIeMoOro OCBOCHHUS OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
TpeOoBaHMS o0u1ero odopazoBaHus

1 Brnanenue cucreMoil XMMUYECKUX 3HAHUN, KOTOpasi BKJIIOYAET:

OCHOBOIIOJIAraOLIUe MOHATHS (XUMHUYECKUN AJIEMEHT, aTOM, U30TOIIbI,
JNIEKTPOHHAst 00OJI0OYKa aToma, S-, p-, O-’JIEKTPOHHBIE OpOWUTAIH
aTOMOB, OCHOBHOE M BO30YyKAEHHOE COCTOSIHME aTOMA, MOH, MOJIEKYJIa,
BaJIEHTHOCTb,  AJIEKTPOOTPHUIIATENbHOCTb,  CTENEHb  OKHUCIIECHUS,
XMMHUYECKasi CBs3b (G- M T-CBSI3b, KPATHBIC CBS3W), THOPHIM3ALIUS
aTOMHBIX oOpOuTaneil, KpucTajuiMueckas pElETKa, MOJb, MOJSpHAs
Macca, MOJSpHBIE 00BEM, MOJISpHAs KOHIEHTpALUs, pPacTBOPHI
(MCTUHHBIE, TUCIIEPCHBIE CUCTEMBI), KPUCTAJIOTHAPATHI, YTIIEPOIHBIN
CKeleT, (pyHKIMOHaJbHAsl IpyMma, pajuKall, U30MEphl, CTPYKTypHas
11 ¢dbopmyna, wu3zomepus  (CTpyKTypHas, Treomerpuyeckas  (Luc-,
' TpaHCHU30MEpPHsI), TOMOJIOTMUECKUN psii, TOMOJIOTH, YTJIEBOIOPO/BbI,
KHCJIOPOA- U a30TCOJEpKAILUE COCTUHEHHS, ONOIOrMYECKH aKTUBHBIE
BelIeCTBa (YTJI€BO/IbI, )KUPBI, OEITKN), MOHOMED, TTOJIUMEP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHHUS, KPEKHHI, PU(POPMUHT,
TUNBl  XMUMHWYECKUX PEAKUUH (OKHUCIUTETbHO-BOCCTAaHOBUTENBHBIE,
9K30- M DHHAOTEPMUYECKHE, pPEaKIMH HOHHOrO OOMEHa, IOMO- U
reTeporeHHble, 00paTUMble U HEOOPAaTUMBIE), PACTBOP, DJIEKTPOIUTHL,
HEAJIEKTPOJIUTHI,  JJIEKTPOJIIMTUYECKass  JMCCOIMAIUs,  CTENEHb
JMCCOLIMALY, OKHCIUTENIb, BOCCTAHOBHUTENb, AJIEKTPOJIU3, CKOPOCTh

XUMHUYECKON PEaKIuu, XHMHIECKOE PABHOBECHE)

TEOPUU M 3aKOHBI (TEOPHUS] XUMHUYECKOTO CTPOCHUS OpPraHMYEeCKHUX
BemecTB A.M. bytnepoBa, Teopus 3eKTPOTUTHUECKON IHUCCOIMAIINH,
[lepuonuueckuii 3akon [[.M1. MenneneeBa, 3aKOH COXpaHEHUsI Macchl),
1.2 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE
3HaHUs, JEXKalIMe B OCHOBE TOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH

XHUMHUYCCKUX HBHCHHﬁ, COBpPCMCHHBIC TMPCACTABJIICHUA O CTPOCHHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAaJAMOJIEKYJIIPHOM YPOBHSX
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OpCACTaBJIICHUA 0 MCXaHU3Max XUMHUYCCKUX peaKHHfI,
1.3 TCPMOANHAMUYICCKUX u KHHCTHYCCKUX 3aKOHOMCPHOCTAX ux

MIPOTCKAHUA, O XUMHWYCCKOM PABHOBCCUU, NUCIICPCHBIX CUCTCMAX

(hakTONMOTUUECKHE CBEICHUS O CBOMCTBAaX, COCTaBe, IMOJIYyYEHUU U
14 0e30macHOM  HMCIOJIb30BAaHUM  BAKHEHIIMX  HEOPTaHUYECKUX U

OpPraHM4€CKUX BCIICCTB B 6I)ITy n HpaKTI/I‘IGCKOﬁ ACATCIIbHOCTH

YCJIOBCKA

O6H_[I/Ie HaYYHbIC IPUHIUIIBI XUMHWYCCKOI'O MMPONU3BOACTBA (Ha IIpUMEpe
15 Iponu3BOACTBA CepHOﬁ KHUCJIOThI, aMMHaKa, MCTaHOJIa, nepepa60TKI/1

HedTH)

2 CdopMupOBaHHOCTH YMEHHU BBISIBIISTH:

XapaKTCPpHBIC TIPU3HAKW W B3aNMMOCBA3b H3YUCHHBIX HOHHTHﬁ,
2.1 NOPpUMCHATE COOTBCTCTBYIOIHC TIOHATUS IMPU OMHUCAHUU CTPOCHUSA H

CBOICTB HCOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB U UX npeBpameHHﬁ

B3aMMOCBS3b XUMHYECKHNX 3HAHUM C ITOHATHSIMU K MNpeaACTaBJICHUAMUA
2.2 JOPYTUX IPeaMeTOoB JUIsl 00Jiee OCOZBHAHHOIO TOHUMAaHUsSI U 0ObSCHEHUS

CYIMTHOCTHU MAaTCPUAJIBHOIO0 CAMHCTBA MHpPa

3 CdopMHupoBaHHOCTH YMEHUS UCIIOIB30BATh:

HAaVMEHOBAHMS XUMHUYECKHX COCIUHEHHM MEXIYyHapOJHOrO COH3a
31 TEOPETUYECKOM W MPUKIAJHOM XUMHUH W TPUBHAJIBHBIE HA3BAHMS

BCIICCTB, OTHOCAMIUXCA K HU3YUYCHHBIM KJlaCCaM OpPraHUYCCKUX H

HCOPTraHUYCCKUX COGI[I/IHCHI/Iﬁ

XMUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS! (POPMYJT HEOPraHMUYECKUX
3.2 BEIIECTB,  MOJIGKYJISAPHBIX M CTPYKTYpPHBIX  (pa3BEPHYTBHIX,

COKpaH_[éHHBIX )51 CKCHCTHBIX) (I)OpMy.TI OPraHUYCCKUX BCIICCTB

4 CdopMupoBaHHOCTh YMEHHUSI KIACCU(PUIITUPOBATH:

a1 HCOPraHNM4YCCKUC BCIIECTBA, CAMOCTOATCIIBHO BBIGI/IpaTB OCHOBAaHUA H

KPUTEPUH VTS KITAaCCU(PUKAIIMY N3ydaeMbIX XUMUYIECKUX 00bEKTOB

4.2 OpraHu4eCKUC BEOICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBaHUsA H

KPUTEpUH IS KIIacCU(DUKAIIMU U3y4aeMbIX XUMUYECKUX OOBEKTOB

[0 Pa3IM4YHBIM NPU3HAKaM (YUCIIy M COCTaBY PEArMPYIOIIMX BEILECTB,
4.3 TEIIOBOMY S(Q(EKTy peakiu, W3MEHEHUIO CTENEHEH OKUCIIECHUS

OJICMCHTOB, 06paTI/IMOCTI/I pcakuun, y4aCTuro KaTaJ'II/I3aTOpa)

ChopMHUpOBaHHOCTh YMEHHUS XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHE
5 aTOMOB (B OCHOBHOM M BO30YXJEHHOM COCTOSHHHM) M HOHOB

XUMHUYECKUX 3JeMeHTOB 1 — 4 mepuonoB Ileproanyeckoil cucreMsl
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I[I/I MeHneneeBa U UX BaJICHTHBIS BO3MOKHOCTH, UCTIOJIb3YS IMOHATUSA

S-, p-, U-3J1eKTpOHHBIEC OpPOHUTANIN, SHEPTETHYECKUE YPOBHU

ChopmMupoBaHHOCTE YMEHHUSI OOBSICHITH 3aKOHOMEPHOCTH M3MEHEHUS
6 CBOMCTB XMMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMH COEIUHEHHH 110

[IepUoIaM U IpyIIaM

ChopMHpOBaHHOCTb YMEHHSI COCTAaBJIATH YPAaBHEHUS XHUMHMUYECKHX

peaKHI/Iﬁ " paCKpbIBATh UX CYHIHOCTD:

71 OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MMoCpeaACTBOM

COCTAaBJICHHUA 3JICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

yYpaBHEHUS pEaKIUi pa3IMYHbIX THUIIOB; TMOJHBIE M COKpalIEHHbBIE
7.2 yYpaBHEHUS peaklUUid HOHHOTO OOMEHa, Y4YUThIBas YCIOBUS, IPHU

KOTOPBbIX 3TH PE€AKIIMU UAYT 10 KOHIIA

73 peakuuii ruApon3a, peakuuil KOMILIEKCOOOpa3oBaHUsl (Ha mpuUMepe

TUIPOKCOKOMITJIEKCOB IIMHKA U QJTFOMUHUS )

8 CdopMupoBaHHOCTH YMEHUS TOATBEPKIATh:

Ha KOHKPETHBIX HpHMEpax XapakTep 3aBHUCHUMOCTH pEaKIMOHHON
CIOCOOHOCTH OpPTaHWYECKUX COCOUHEHWH OT KPaTHOCTH W THUIIA
8.1 KOBQJIEHTHOM CBA3M (G- M T-CBSI3U), B3aMMHOI'O BJIMSIHUSI aTOMOB M
TPYII aTOMOB B MOJIEKYJIaX, a TaKXKe OT OCOOEHHOCTEW peann3anuu

PA3JIMYHBIX MEXAaHNU3MOB ITPOTCKAHHUA peaKuHﬁ

8.2 XapaKTCPHBIC XHMHUYCCKUC CBOIMCTBa BCIICCTB COOTBECTCTBYHOIIUMHA

OKCIICPUMCHTAMH U 3alIUCAMU ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKI_II/Iﬁ

ChopMHupOBaHHOCTh YMEHUSI XapaKTEPU30BaTh COCTAB U BAKHCUIITNE
CBOICTBa BCIICCTB, IMPUHAMJICKAIIHUX K OHpCHCJ’IéHHBIM KjlaccaM Hu
rpymnaM COEIWHEHUM (MPOCThI€ BEUIECTBA, OKCHUbI, THUAPOKCHUJIBI,
COJIH; YTIIEBOIOPO/IbI, MPOCTHIE A(DUPBI, CIIUPTHI, PEHOINBI, aTbIACTUIBI,
KETOHBI, KapOOHOBBIE KUCIIOTHI, CIOXKHBIE 3(PUPHI, KUPBI, YTIEBOIHI,

aAMHHBI, AMHHOKHUCIIOTHI, OEITKN)

CdopMHUpOBaHHOCT yYMEHHUS MPOBOAUTH PACUETHI MO XUMHUYECKHM
10 dbopMynaM U ypaBHEHHUSM XHMHYECKHX PEAaKIUi C UCIOIb30BaHHEM

Q)HSHHGCKI/IX BCIINYHNH:

Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKLIUH, €CITU OJTHO
101 W3 MCXOIHBIX BEIIECTB JaHO B BHJIE pacTBOpa C OINPEACIEHHON
MacCOBOMH JT0JIeH pacTBOPEHHOTO BEIIECTBA MU IaHO B M30BITKE (MMEET

IpUMECH)

10.2 MacCOBOM MJIM 00bEMHOMN JTOJIM, BBIXOJIa TIPOAYKTA PEAKIIUH

10

103 — TEINIOBOTO 3((peKTa peaknii
OOKYMEHT NOANUCAH 3NEKTPOHHOU NOANUCKIO
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104 00BEMHBIX OTHOILIEHUM I'a30B

10.5 M0 HaX OXKJICHUIO XMMHUYIECKOW (pOPMYIIBI BEIIECTBA

Buanenue cucremoil 3HaHUN O METOAAX HAYYHOI'O ITO3HAHHUS SIBICHUN
OPUPOJIbl, HCHONb3YEMBIX B €CTECTBEHHBIX HAayKaX U YMEHHE
1 OPUMEHATh ATH 3HAHUS NPU HKCHEPUMEHTAIbHOM HCCIIEI0BAaHUU
BEULIECTB U I OOBSACHEHUS XUMUYECKUX SBJICHUHN, UMEIOIIMX MECTO B
IpUpOJIE, MPAKTUUECKON JEATENbHOCTH YEJIOBEKa U B MOBCEIHEBHOU

KHU3HHU

CdopMUpOBaHHOCTh YMEHHS NPUMEHSTH (MCHOIB30BaTh) 3HAHUSA O
COCTaBE M CBOMCTBaxX BEIIECTB Ul HKCIEPUMEHTAIbHON MPOBEPKU
TUMOTE3 OTHOCHUTEIbHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
12 peakiuii ¥ TPOTHO3UPOBAHUS BO3MOXKHOCTEH MX OCYIIECTBICHUS;
CUCTEMHbIC XHMHUYECKUE 3HAHUS 7SI OOBSCHEHHs M MPOTHO3UPOBAHUS
SIBIICHUM, MMEIOIIMX E€CTECTBEHHOHAYYHYIO MPUPOMAY; UISI TPUHSATHS

I'PaMOTHBIX peH_ICHI/Iﬁ HpO6J'IeM B CUTyallusiX, CBA3aHHBIX C XUMHEH

ChopMupoOBaHHOCTH YMEHHUS ILIAHUPOBATH M TPOBOIUTH XUMUYCCKUI
OKCIICPUMCHT (HOJIy‘{CHI/Ie U HU3Y4YCHHC CBOMCTB HCOPTaHUYCCKUX U
OpPraHMYECKUX BEIIECTB, KAa4YEeCTBEHHbBIC pPEAKIUU YTICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIIOPOJICOEPKALINX OPraHUYECKUX BEIECTB,
13 pelieHre  SKCIEPUMEHTAIbHBIX  33aJad 10  paclo3HaBaHMIO
HEOPraHMYECKHX W OPraHMYECKUX BEIIECTB) C COOJIIOJCHUEM MPaBUI
Oe3ormacHoro oOpailleHuss C  BemlecTBaMM M J1TaOOPAaTOPHBIM
obopynoBanueM; (GOpPMYyIHPOBAThH LIENH UCCIEIOBAHUS; MIPEICTABIIATH
B pasnUYHON (hopMe pe3yNIbTaThl KCICPUMEHTA, aHAIM3HPOBATh W

OLICHUBATh UX NOCTOBCPHOCTH

ChopMHpPOBaHHOCTb YMEHUS OCYLIECTBIIATh LIEIE€HANPABICHHBINA MTOUCK
XMMUYECKOH HMH(OpMalMUM B pa3jIMUYHBIX HCTOYHUKAX (Hay4dHas MU
14 y4eOHO-Hay4yHasl JUTepaTypa, CpeAcTBa MaccoBoi MH(opMaluu, ceTb
WntepHer u Jpyrue), KpUTUYECKH AHAIM3UPOBATh XHUMUYECKYIO
uH(pOopMaIMIo, nepepadareiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUHU C

MOCTaBJICHHOW y4eOHOI 3a1aueit

CpopMuUpOBaHHOCTh yMEHHUS TPOTHO3UPOBATH, AHAIM3HPOBATH U
OLICHUBaTh HMH()OPMAITUIO C TO3UIMA SKOJIOTHICCKON O0e30macHOCTH
MOCJICJICTBUI OBITOBOM M MPOM3BOJACTBEHHOMN NIEATEIIBHOCTH YEJIOBEKA,
15 CBS3aHHOW C mepepaboTKoN BemecTB; C(HOPMUPOBAHHOCTh YMEHUM
OCO3HaBaTb  ONAaCHOCTh  BO3JCHWCTBUS HAa JKUBBIE  OPraHU3MbI

OHpeI[eJ'IéHHI)IX BCIICCTB, ITOHMMAas CMbICII II0Ka3aTciida HpCI[eJ'II)HOI\/JI

R ,LLUllybll/lMUf/'l KOHICH 1pau,1414, N T1IO0JICHATD HdA llpl/lMde)& CITOCOObI
[OOKYMEHT AOARUCAH 3 AEKTPOHHOMU- AOARUCHIO
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YMCHBUICHUA U MNOPCAOTBpaAlllCHUA HUX BpPCAHOIO BO3JCHCTBUS Ha

OpraHu3M 4YCJIOBCKa
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D
1O XUMHUHN

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Teopernueckre OCHOBbI XUMUHU

Crpoenue BemiectBa. CoBpeMeHHasi MOJIEIIb CTPOCHHs aToMa. PacnpenencHue
QJICKTPOHOB II0 OBHCPreTUUCCKHUM YPOBHSIM. KJIaCCI/I(l)I/IKaHI/Iﬂ XUMHNYCCKUX
11 aneMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPTETUIECKUX YPOBHEH aToMOB (S-, p-,
d-anementoB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHSI aTOMOB. JJIEKTPOHHAsS

KOH(UTYypanus aroMa. BaleHTHBIC 2JIEKTPOHBI

Ilepuonuueckass cucrema xumuueckux osieMeHToB JI.M. Menneneena.
®usnyecknii cmpica [lepuonnueckoro 3akona /.M. Menaeneesa. [Ipuunnsl u
1.2 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB DSJIEMEHTOB W HMX COCAUHEHUU TI0
nepuojiaM W TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOKMCTB IPOCTHIX

BCIIICCTB, BOAOPOJHBIX COGHHHGHHﬁ, BBICHIUX OKCHIOB U THAPOKCHIOB

1.3 BaneHTHOCTB. D5IeKTpOOTpULIATENbHOCTh. CTENEHb OKUCICHUS

Bu bl XuMHu4ecKoi cBs3u (KOBaﬂeHTHaH, HMOHHAas1, MCTAJIJINYCCKAad, BOI[OpOI[HaSI)
U MEXaHU3Mbl €€ 06p8.30BaHI/I$I. Me)KMOJ'ICKy'J'ISIpHBIC B3aUMOJCUCTBHUS.
1.4 BemiectBa MOJICKYJISIPHOI'O u HEMOJICKYJISIPDHOT'O CTPOCHHUA. Turmsr
KPpUCTAITININYCCKUX pCH_IéTOK. 3aBHCHMOCTh CBOMCTBA BCIICCTB OT THIIA

KPUCTaJUIMYECKOU PEIIETKU

Xumnueckass — peaknus.  Knaccudukarmuss — XUMHYECKMX — pEakiuid B

Lo HEOPTaHWYECKOW U OpPraHMYeCKON XMMUU. 3aKOH COXPAHEHUS MacChl BEIIECTB
1.6 CKkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3INYHbIX (DaKTOpOB
1.7 TemoBbie 3¢ eKTh XUMUYECKUX peakiuil. TepMoXxuMuyeckue ypaBHEHHs
18 OO6parumble peakiuu. XuUMH4Yeckoe paBHOBecue. DakTopbl, BIHMIOIIKE HA
' cocTrosgHue XxuMuueckoro pasHosecus. [Ipunnun Jle Ilarense
Onekrponutryueckas nuccoruaiusa. CunbHbIe U ciaadbie dnekTponuThl. Cpena
1.9 BOJIHBIX pPAaCTBOPOB BEUIECTB: KHCJas, HEWTpanbHas, mienoyHas. CTeneHb
qucconuanuu. Peakium noHHoro oOMeHa
110 I'unponus coneii. Monnoe npousseneHne Boasl. Bogopoausiii mokazarens (pH)
' pacTtBopa
CriocoObl  BBIp@KEHHS  KOHIIEHTPAllMd  pacTBOPOB:  MaccoBas A0S
111 pacTBOPEHHOIO BEMIECTBA, MOJSIpHAas KOHIEHTpanus. HacelleHHBIE W

HCHACBIIICHHBLIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaJ'IJ'IOFI/I)lpaTLI
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1.12

OKHCIUTEIBHO-BOCCTAH OBUTEILHBIC pCaKknuu. IloBegeHuE BEMISCTB B cpeaax €

Pa3HbIM 3HAYCHHUEM pH Mertonanl SJICKTPOHHOI'O Oairanca

1.13

DJIeKTPOJIN3 PACTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUH

2.1

Knaccudukamnus HEOPraHUYECKUX COETMHEHUH. Homenknarypa

HCOPraHN4YCCKHUX BCUICCTB

2.2

XUMHYECKUE CBOWCTBA BAXKHEWMIUX METAJUIOB (HATPUM, KalMil, KaJIbLIMA,
MarHui, aJllOMUHUH, IIUHK, XpOM, KeJIe30, MeJlb) U UX coenuHeHuil. OOmue

CMOCOOBI MOTYYEHHUS METAJIIIOB

2.3

XWMHYECKHE CBOWCTBA BAKHEUIINX HEMETAIOB (TaJOreHOB, CEphI, a30Ta,
dbocdhopa, yriaepoga ©W  KpPEeMHHS) HM HUX  COCIUHEHHH  (OKCHIOB,

KHCIIOPOJICOIEPKAIINX KUCIIOT, BOJIOPOIHBIX COSTMHEHUI)

2.4

I'eneTnyeckas CBs3b HCOPTraHNYCCKUX BCIICCTB, IPUHAJICIKAIINX K

Ppa3InYHbIM KJIaCCaM

2.5

###Par#H# nenTndukanns HeopraHnyeckux coeanHeHnil. KauectseHnole

PCaKkirn Ha HCOPraHM4YCCKHUEC BEIICCTBA U NOHEBI

OCHOBBI OPraHUYECKON XUMHUU

3.1

OcCHOBHbBIE TOJOKEHHUS] TEOPUU XHUMHUYECKOT'0 CTPOEHHUS OpraHuYecKHX
coequHennit A.M. byrnepoBa. YTlIepoaHbIil CKEJIET OPraHUuYeCKOM MOJIEKYJIbI.
KpatHocTh XMMHUYECKOW CBSI3U. S- M P-CBS3U. SP3-, SP2-, SP-THOpUIAM3ALINH
opbuTasneit aTOMOB yriepojia. 3aBUCUMOCTh CBOWCTB BEILIECTB OT XUMUYECKOT'0

cTpoeHus Mojekyi. ['omosnoru. 'omonornueckuit psia. Mzomepust u uzoMepbl

3.2

[Toustne o ¢yHkuuoHambHOW rpynmne. OpueHTauuOHHBIE  APPEKTHI

3aMecTUTeNnen

3.3

[IpencraBinenue o kiaccu@UKauMu opraHuyeckux BemiecTB. Homenknarypa
OpPraHMYECKUX COEJMHEHUN (CHucTeMaThyeckas) U TpUBHAJbHbIE Ha3BAHUA

BayKHEHUIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHMYCCKUX BCUICCTB

3.4

CBO60,Z[HOpElI[HK3.JIBHBII>i M HOHHEIM MEXaHHU3MBI pCaKknuu. Ilonstue o

HykJieoguie u anekrpoduie. [Ipasuno MapkoBuukosa. [IpaBuso 3aiinea

3.5

AsnkaHbl. XMMUYECKHE CBOMCTBA aJIKAHOB: raJIOT€HUPOBAHUE, IETHIPUPOBAHUE,
TEPMHUYECKOE PA3IOKEHUE, KPEKUHI, u3oMepusauus, roperue. I[lomydyenue
ankaHoB. [{uxmoankanel. Crenuduka CBOWCTB ITUKIOAIKAHOB C MajbIM

pasMEpoOM LHKJIA. PeaKIII/II/I MPUCOCANHCHUSA U PAJUKAJIbHOI'O 3aMCIICHUA

3.6

Anxennl. XMHUYECKUE CBOMCTBA: pCaknuu nMpuCcoOCoINHCHUS (FaJ'IOFeHI/IpOBaHI/Ie,
rHApHUpPOBAHUC, TUAPOTAJIOTCHUPOBAHHE, rnnpaTauI/m), ropCHHs, OKHUCIICHUA U

MMOoJINMCPU3aluu. HpOMBIH_UIeHHBIe n na6opaTopHHe CIIOCOOBI MMOJIYUCHUA

[OKY!

IEHT NOAMNMUCA

H 3ﬂE&EBmﬁﬁOAHMCb}O
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Ankanuensl. XMMHUYECKHE CBOMCTBA AJKAJMEHOB: PEAKLHUU MPUCOEAVHEHMUS
3.7 (ruapupoBaHue, TaJIOTCHUPOBAHUE), TOpeHHs U noiauMepuzauuu. Ilomydenue

AJIKaIUCHOB

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIIUU IPUCOEIUHEHHS (TaJIOreHUPOBaHUE,
TUIPUPOBAHUE, TUApATALUs, THIPOraJOreHUPOBAHUE) KaK CIIOCO0 MOTy4YeHUs
3.8 IIOJINMEPOB U JPYI'MX IOJE3HBIX MPOAYKTOB. Peaknmu 3amenieHus. ['openue
aleTWICHAa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOrO IUIAMEHU I CBAPKH M

pe3ku MetaiioB. [IpuMeHeHue aneTuineHa

Apenbpl. XuUMHUYECKME CBOWCTBa OCH301a: PEAKUHUU DIEKTPOPUIHLHOIO
3aMeIleHMs, NPUCOEIUHEHUs (THIpUpPOBaHUE, TajoreHupoBaHue). Peakius
3.9 ropeHusi. OCOOEHHOCTH XMMHUYECKHX CBOMCTB Tonyona. [lomydyenue Gensona.
OcoOEHHOCTH XUMHUYECKUX CBOWCTB crtupona. llomumepusanus crupona.

Cnoco0b1 MOJIy4YCHUA U NTPUMCHCHUC apOMATUUYCCKUX YTJIICBOJOPOAOB

Crnuptel. [lpenenbHble OAHOATOMHBIE CHUPTHl. XHMHYECKHME CBOMCTBA!
B3aMMOJICIICTBHE C HATpPUEM KakK Croco0  yCTaHOBJIGHUS  HAIMYHS
TUAPOKCOTPYMIbIL, € TAJIOICHOBOAOPOJAMHM KaK  CHOCO0  MOJIy4YeHus
3.10 pacTBOpUTENEH, BHYTPH- M MEXMOJEKYJIsApHas Jerujaparanus. Peaknus
ropenus. [lomydenue sTaHona: peakuusi OPOKEHHS TIIOKO3BI, THIPATALIHS
ATWJIEHA. OTWUJIEHIJIUMKOIb U IJIMLEPUH KaK MpeJICTaBUTENN TNpPeesbHbIX

MHOTI'OATOMHBIX CIIUPTOB

311 ®enon. XuMUYECKHE CBOMCTBA (eHONa (peakiuu C HATpPUEM, THAPOKCHIIOM

HaTpus, Opomom). [Tonydenne denona

Anpreruapl. XMMHUYECKHE CBOWCTBA MPECIbHBIX allbJCTHAOB: THAPHPOBAHNE;
Ka4eCTBCHHBIC PEAKIMU Ha KapOOHWIIBHYIO Tpymiry (peakius «cepeOpsHOoro
3.12 3epkaina», B3auMozeicraue ¢ ruapokcugom meau (I1). Tloayuenue npeaenbHbIx
AIBACTUIOB: OKHCJIICHHUC CIIMPTOB, THUApaTalugd alucTUJICHA. AHCTOH KaK

NpeaACTaBUTCIIbL KCTOHOB. OcobenHocTH pPCaKiun OKHUCIICHHA allCTOHA

Kap6OHOBbIe KHCJIOThI. XMMHYECKHE CBOMCTBA NpEacC/IbHbIX OJHOOCHOBHBIX
Kap6OHOBBIX Kuca0T. OcOOEHHOCTH XHMUYECKHX CBOWMCTB MypaBLHHOﬁ
3.13 KHCJIOTHI. HonyquI/Ie MMpCACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT:
OKHUCJICHHUC QaJIKAHOB, AJIKCHOB, IMCEPBUYHBIX CIIMPTOB, aJIbACTUIOB. Briciine

MNPEACIIbHBIC U HCIIPCACIIbHBIC Kap6OHOBBIe KHCJIOTHI

Cnoxueie 3¢upbl u kupbl. CrocoObl TMOMYyYEHHS] CIOXKHBIX 3(HUPOB.
OO6paruMocTh peakuuu sTepudukanuu. lIpuMeHeHue CIOXKHBIX >(PHPOB B
3.14 NUIIEBONH U MappIOMEPHON MPOMBINUIEHHOCTH. JKHUpbI Kak CIOXHBIE (U
TJIMIEpUHA W BBICIINX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA JKUPOB:

THJIPUPOBAaHUE, OKHUCICHHE. [ MAponu3, WM OMBUIEHHE, KUPOB Kak CIOCO0
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MMPOMBIIIUICHHOT'O IMMOJTYYCHHA COJIE BBICHINX Kap6OHOBBIX KHCIIOT. MEBLI4 Kak

COJIM BBICIIUX Kap6OHOBBIX KHUCJIOT

XHUMHYECKHE CBOMCTBA TIFOKO3HI: p€akuuun C Y4aCTUCM CIIMPTOBBIX U
aJIbJICTUTHON TPYMI U MOJIOUHOKHUCIIOE OpokeHue. [IpuMenenue ritokossl, eé
3HA4YEHUE B KU3HEEATEIbHOCTH Opranu3ma. Jlucaxapuibl: caxapos3a, MajabTo3a.
BoccranaBnuBaromupe W HEBOCCTAHABIMBAIOUIME ucaxapuabl. [ uapomns
315 mucaxapunoB. Ilomucaxapuasl: kpaxmai, riaukoreH. CTpoeHne MakpOMOJIEKYIT
' KpaxMania, TIMKOreHa W IIeJuTiono3bl. dusndeckue cBOWCTBA KpaxMmaia H
[eJUTION03bl.  XMMHYECKHEe CBOMCTBA Kpaxmajia: THUAPONN3, KadeCTBEHHAs
peakuus ¢ MoA0M. XUMHUYECKUE CBOMCTBA LEJIIHOJIO3bL: THIPOJIN3, OTYYEHUE
s¢upoB wuewnono3bl. I[loHSATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

alleTaTHbIN MENK)

AMUHBI. AMUHBI KaK OpraHMYECKHE OCHOBAHUS: PEaKLUU C BOIOU, KUCIOTaMU,
peakuus TOopeHUs. AHMIMH KaK MpPEICTaBUTENIb apOMaTHYECKUX AMHUHOB.
3.16 XUMHUYECKUE CBOMCTBA AHWJIMHA: B3aMMOJEHCTBHE C KHCIOTaMH, OpOMHOI
BOOHM, okuciaeHue. llomyueHue amMHHOB aJKMUIMPOBAaHMEM aMMHaka U

BOCCTAQHOBJICHUCM HUTPOIIPOU3BOAHLIX YTJICBOAOPOAOB

AMMHOKHUCIIOTBI M O€NIKH. AMHUHOKHCIOTHI KaK aM(pOTEpHbIE OpraHUYECKHE
317 coequHeHnsl. OCHOBHBIE aMUHOKHCIIOTHI, OOpasyromue Oenku. XUMHYecKue
CBOMCTBa OEIKOB: TUAPOIU3, IEHATYypallysl, KaUeCTBEHHbIE (I[BETHBIE) PEAKIINU

Ha OeJIKI

CTpOCHI/Ie U CTPYKTypa HOJUMCPOB. 3aBHCHMOCTh CBOKCTB IMOJIMMEPOB  OT
3.18 CTPOCHUS MOJICKYIIL. OCHOBHEBIE CITOCOOBI MOJIYYCHUA BBICOKOMOJICKYIISIPHBIX
COCIMHECHUM: peaKknuu nOJIMMEpU3allu U MMOJIMKOHACHCALIUU. KJ'IaCCI/I(I)I/IKaI_II/ISI

BOJIOKOH

Wnertudukaiys opraHndecKiux COeTMHEHUH. Perrenne 3xcrepruMeHTaIbHBIX

3.19
3ajja4y Ha PAaclO3HABAHNE OPraHMYECKUX BEIECTB

3.20 I'eneTnyeckas CBs3b MCKAY KJIaCCaMU OPTaHUYCCKUX COECIMHEHUI

4 XUMUS 1 KU3HD

41 Xumus B TOBceqHEBHOW »u3HU. [IpaBuma Oe3omacHOil pabOTBI C €IKUMH,

roprO4YrMMHU U TOKCUYIHBIMHU BCIICCTBAMU, CPCACTBAMU OBITOBOM XUMHUU

XuMus 1 300pOBbE. XUMHS B MEIULIMHE. XUMHUS U CEJIbCKOE X035ICTBO. XUMUS
4.9 B IMPOMBINIUICHHOCTH. XHUMHS U SHEPTETHKA: TIPUPOTHBIA U IMOMYTHBIN HEPTIHON
rasbl, UIX COCTaB U Hcnojb30Banue. CoctaB HepTH U e€ epepaboTka (pUpoIHBIC

HCTOYHHKH YTJIEBOAOPO/IOB)

43 XUMHUSI U 3KOJIOTMS. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEW Cpelbl U €ro

nocneacteus. Oxpana rujpocdepsl, To4YBbl, aTMOocdepsl, GIopbl U (ayHbl OT
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XUMHUYCCKOIo 3arpss3HCHUA. Hp06J'ICMa OTXO0O0B H IMOOOYHBIX MNpOAYKTOB.

AJ'ILTepHaTI/IBHBIe HUCTOYHHUKHU SHCPTUHN

OO0me npeacTaBIeHUsT O MPOMBIIUICHHBIX CIIOCO0aX MONYYEeHUS! XUMUYECKUX
BEUIECTB (Ha ImpUMepe MPOU3BOJCTBA aMMMaKa, CEpHON KHUCIOThl). YépHas u
4.4 uBerHas  Meranyprus. CrTekio M CWIMKAaTHas  MPOMBIIUIEHHOCTb.

[IpompiiuienHast  opranuudeckas xumus. CbIpb€ i1 OpraHUYECcKOM

MIPOMBITINICHHOCTH
5 Turbl pac4€THBIX 3a1a4
51 Pacuérbl Macchl BemiecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BELIECTBa, Macce Ui 00bEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKLUU BELIECTB
5.2 Pacuétsl TemnoBoro 3¢ dexra peakiuu
5.3 Pacuétbl 00bEMHBIX OTHOIICHH ra30B MPU XUMHUYECKUX PEAKIUAX
5.4 Pacuérbl macchl (00bEMa, KOTMYECTBA BELIECTBA) IPOYKTOB PEaKIUH, €CIIU
' OJTHO M3 BEILECTB JAaHO B U30bITKE (MMEET IPUMECH )
55 Pacuérel MmaccoBoi unu 00bEMHOM A0IH BBIXOJA MPOIYKTA PEAKIIUU OT
' TEOPETUYECKHU BOZMOXKHOT'O
Pacuérer macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, €CITN
5.6 OJIHO M3 BEILECTB JAHO B BUJE PACTBOPA C ONPEIEIEHHON MAaCCOBOM J0JIEH
pPacTBOPEHHOI O BEILIECTBA
57 Pacuértel ¢ ncnonb30BaHUEM MOHATUN «MaccOBasi A0JSA», «MOJISIpHAs
' KOHIICHTPAIU», «PACTBOPUMOCTD)
Haxoxaenne MoneKyIsipHOi (hOpMYITbl OPraHHYECKOT O BEMIECTBA O €ro
5.8 MJIOTHOCTU ¥ MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIHUX B €r0 COCTaB, WJIH 110

IPOAYKTAM CrOpaHMsI
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

e Xwuwmus; 10 xinace. yrnyonennoe ooyuenne Epemun B.B., Kysemenko H.E., Teperann
B.1. u gp.; nox penaxmueit Jlynuna B.B. OGmiecTBo ¢ orpaHn4eHHOMA
OTBETCTBEHHOCTHIO «[IPODAY»; AkronepHoe obmecTBo «M3aarenbeTBo
«IIpocsemienue»

e Xumus; 11 knace. yrnmyonennoe ooydenne Epemun B.B., Ky3smenko H.E., [lpo3noB
A.A., u ap.; non penakuueit Jlyauna B.B. OOmiecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTBIO «IPODAY; AkuronepHoe obmecTBo «M3aarenbeTBo
«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Epemun, B. B. Metonnueckoe mocodue k yueonukam B. B. Epemuna, H. E. Ky3smenko, B. 1.
Tepenuna u np. «Xumus. YrinyoneHusiii yposerb». 10—11 ki1. / B. B. Epemun, A. A.
Hpo3nos, U. B. Bapranosa. — M. : [Ipoda, 2013. — 154, [6] c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPChHI CETHU

HUHTEPHET

1. Xwumus. 11 knace. YrinyoneHHbIH ypoBeHb. YueOHuk - Epemun B.B., Ky3pmenko H.E.,
Hdpo3noB A.A., Jlynun B.B.
https://file.11klasov.net/15988-himija-11-klass-uglublennyj-uroven-uchebnik-eremin-
vv-kuzmenko-ne-drozdov-aa-lunin-vv.html

2. TlopTan mucTaHIMOHHOTO O0yUYeHHs 00yUJaONIMXCsl 00pa30BaTENBHBIX OPraHU3aIlHi
Cankr-TlerepOypra https://do2.rcokoit.ru/

3. «Poccuiickas anmexTpoHHas 1mkosa» https://resh.edu.ru/subject/

4. https://reshak.ru/reshebniki/ximiya/10/eremin_ugl/index.html
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