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INOACHUTEJIBHASA 3AIINCKA

Pabouvas mporpaMma 1o XMMHUU Ha YpOBHE CpeHEro olIiero oopazoBanus pazpaboTaHa Ha
ocHoBe @enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 ob6pa3zoBanun B Poccuiickoii
denepanun», TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (penepanbHOM 00pa3oBaTeIbHON MPOrpaMMBbl
cpennero oomero oopazopanus(POIl COO), npencraBieHHbIX B DenepabHOM TOCYIapCTBEHHOM
obpaszoBatensHOM cTtangaptre COO, ¢ yuérom Konuenmum mnpenonaBaHus y4eOHOTO NpeaMera
«Xumusa» B oOpa3oBaTeNbHbIX opranusanusx Poccuiickoit @enepanuu, pealu3yIUX OCHOBHbBIE
o0pa3oBaTenbHbIC MPOTPAMMEI, ¥ OCHOBHBIX TOJOXKEHUH «CTpaTeruu pa3BUTHS BOCIUTAHUS B
Poccutickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurenscrBa PO ot 29.05.
2015 Ne 996-p.).

XuMHA Ha YpOBHE YriayOJIEHHOTO HW3Y4YEHHs] 3aHUMAET Ba)XHOE MECTO B CHCTEME
€CTeCTBCHHO-HAYYHOTO oOpaszoBanusi yuammxcs 10-11 kmaccoB. W3ydenwme mpeamera,
peanuzyemoe B yciaoBusiX auddepeHInpoBaHHOTO0, TPOGUILHOTO 00yUYeHH s, TPU3BAHO 00ECIEeYUTh
0011e00pa3oBaTeIbHy0 U OOMICKYJIbTYPHYIO IMOATOTOBKY BBIITYCKHHUKOB IIKOJIBI, HEOOXOIUMYIO
JUIA ajanTalud WX K OBICTPO MEHSIOUIMMCS YCJIOBHUSIM JKM3HM B COIMYMEe, a TaKXkKe JUIs
MPOJOIDKEHHUsST 00yUeHHsI B OpraHM3alUsAX MPOPECCHOHATHLHOTO 00pa3oBaHMsI, B KOTOPBIX XUMUS
SIBJIIETCS OJTHOM U3 MPUOPUTETHBIX TUCIUTLINH.

B mporpaMMe mo XMMHUM Ha3HA4YCHHWE TMpEAMETa «XHUMHUS» TOJIy9aeT TOIPOOHYIO
MHTEPIpPETAMI0 B COOTBETCTBUM C OCHOBonojaratomuMu nonoxenusimu @I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIEJIeH, COJepKaHUs, Pe3yJbTaTOB OOyYeHHS U TPEeOOBaHWI K YpOBHIO
MOATOTOBKU  BBIMYCKHUKOB. CBHUIETENHCTBOM TOMY SIBJISIOTCS  CJEIYIOIIME BBIMOIHIEMbIE
MIPOrpPaMMO¥ 10 XUMHH (HYHKITUH:

. MH(OPMALIMOHHO-METOIUYECKasi, pealn3alus KOTOpoil oOecrneunBaeT MOTy4YeHUe
IIPEJICTAaBICHUSI O LEAX, COAEpKaHMUM, OOLIEel cTpaTeruu OOy4dEeHMs, BOCIIUTAHUS U PAa3BUTHUS
oOyJaromuxcsi CpeICTBAMHU MpeIMeTa, U3y4aeMOro B paMKax KOHKPETHOTO MPOQuIIs;

. OpraHM3allMOHHO-TNIAHUPYIOIAs,  KOTopas  IpelyCMaTpUBaeT  OIpE/EICHHE:
MPUHIIMIIOB CTPYKTYPUPOBAHUS U  MOCJIEIOBATENFHOCTH HM3y4eHHS y4eOHOro Marepuaia,
KOJIMYECTBEHHBIX W KAYeCTBEHHBIX €r0 XapaKTEePUCTHK;, TMOAXOJAOB K (POPMHUPOBAHUIO
COJIEP>KaTEIbHON OCHOBBI KOHTPOJSI M OIIEHKH OOpa30BaTENbHBIX MOCTHKEHHH OOydarolmuxcs B
pamMKax UTOrOBOH aTTecTaliu B pOopMe €IUHOT0 roCy1IapCTBEHHOT0 dK3aMeHa 110 XUMHUHU.

[Tporpamma asist yrinyOI€HHOTO U3YUEHUS XUMHUH:

. YCTaHABIIMBA€T WHBApUAHTHOE MPEAMETHOE COjAepKaHHe, oOoO0sA3aTeIbHOE IS
M3Y4YeHHS B  paMKax OTIENbHBIX  mpoduiei, mpeaycMaTpuBaeT  paclpelneieHne |
CTPYKTYpUPOBAHHUE €T0 MO KJlaccaM, OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSM/pa3ieaM Kypca;

. na€T TNpUMEpPHOE pachpeiesieHue Yy4eOHOro BpEMEHH, PEKOMEHAYeMOro JUls
W3Y4YEHUS OT/ACIbHBIX TEM;

. mpeajaraeT MPUMEPHYIO TMOCIEIOBATEILHOCTh M3YYEHHUS Y4eOHOro marepuaia c
Y4ETOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX M MEXIIPEIMETHBIX CBSI3€H;

. Ta€T METOJIMYECKYI0 HHTEpIpETaluIo LeJled M 3aJady H3y4yeHus IMpeAMeTa Ha
yrayOa€HHOM YpOBHE € YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CPEAHEro OOIIero
o0pa3oBaHMs, COACPKATENLHON XapaKTEPUCTUKU MJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOMN
o0pa3oBaTeNbHON MPOTPAaMMBI CPEIHETO 00IIero 00pa3oBaHUsl (JTMYHOCTHBIX, METANpPEIMETHBIX,
MpEeIMETHBIX), a Takke C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENbHBIX JEHCTBHIA
oOyuaroIerocsi o OCBOCHUIO COAEPKaHUs MPEAMETA.

[To BceM Ha3BaHHBIM MO3UIIKSAM B MIPOTPaMMeE 1O XUMHUH TPEeTyCMOTpEeHa MPEEMCTBEHHOCTh
c o0yyeHHeM XHMMHHU Ha YPOBHE OCHOBHOIO oOmIero o0pa3oBaHus. 3a MpeaesaMu yCTaHOBIEHHOM
MPOrpaMMOil MO XUMHUU 00s3aTeNbHOW (MHBAPHAHTHOM) COCTaBISIONIEH COAep)aHUS Y4eOHOTO
npenMera «XHUMHUS» OCTAaETCsl BO3MOXKHOCTh BbIOOpa €ro BapUaTHUBHOM COCTaBIISIONIEH, KOTOpas
JIOJKHA OTIPEIENIATHCS B COOTBETCTBUU C HAMIPABICHUEM KOHKPETHOTO MPOduis 00ydeHusl.

B cootBerctBuuM ¢ koHuentyaidbHbIMH TOJOkKeHUsIMH PI'OC COO o HazHaueHUU
peaMeTOB 0a30BOTO U YIIIYONEHHOTO ypOBHEW B cucTeMe Au(QepeHIMPOBaHHOTO O0Y4YEHHUs Ha



YPOBHE CPEIHEro O0IIero oOpa3oBaHMs XMMHUS Ha YPOBHE YIIyOJIEHHOTO M3y4eHHs HalpaBiieH Ha
peanu3auo IPEeMCTBEHHOCTHU € MOCIEAYIOIIHUM 3TarloM MOJYyYeHHUs] XUMUYECKOro 00pa3oBaHus B
pamMKax HM3ydeHUs CHELUAIbHBIX €CTECTBEHHO-HAyUHBIX M XMMHYECKHMX AMCLMILIMH B By3axX U
OpraHu3alMsIX cpelHero npodeccuoHaJbHOro oOpa3oBaHusA. B 3Toil cBsA3uM n3ydeHue mnpeamera
«XHMHS» OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha pacIIUpEeHUE U YriayOJeHHe TEOpPETHUYECKON U
IPAKTUYECKON NOArOTOBKH 00YYaIOLIMXCsl, BBIOPABIIMX ONpeeIEHHBIN TPOohMiIb 00yueHHs, B TOM
YHCcie ¢ MEPCHEKTHUBOW MOCIEAYIOUIETO MOMyYeHUs! XUMHUYECKOro 0Opa3oBaHUsl B OpPTraHU3AIMIX
npodeccuoHaibHOro obpa3zoBanusi. Hapsimy ¢ atuMm, B cBete Tpeboanuit ®I'OC COO «
IUTAHUPYEMBIM pe3ysibTaTaM OCBOEHHs (elepaibHOi 00pa3oBaTeNbHONM MHPOTPAMMBI CPETHETO
obmiero oOpa3oBaHUs U3ydeHHE IpeaMmera «XHUMHS» OPUEHTHUPOBAHO TAKXKe Ha peLIeHHe 3ajad
BOCIIUTAHUSI W  COLMAIBHOTO  pa3BUTHS  oOydarommxcsi, Ha (OPMHpPOBaHHWE Yy HHX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUH, YMEHHMH palUOHaIM3alUu Y4eOHOro TpyAa U OOOOIIEHHBIX
CIOCOOOB JESITEIBHOCTH, HMEIOIINX MEKIUCIUTUTMHAPHBIA, HaIIPEIMETHBIA XapaKTep.

CocraBnstomuMu  npeaMera «XHUMUS» Ha YpOBHE YIIyOJIEHHOTO W3YYEHHUS SBISIIOTCS
yrayonénnele Kypcsl — «Opranudeckas xumus» u «OOmas u HeopraHuueckas xumus». [lpu
OIpeJIeJIEHUN TOJXOJ0B K OTOOpY M CTPYKTYpPHOM OpraHu3alldM COAEp)KaHUS ITHX KypCOB B
[porpaMMe Mo XUMHM 3a OCHOBY HpuHATHI nonoxeHus ®I'OC COO o paznuuusx 6a30BOro u
yriIyOJaEHHOTO YpOBHEH H3ydeHUs MpeMeTa.

OcHoBY cozepxkanusi KypcoB «Opranudeckas xumusi» U «OOmas u HeopraHuyeckas
XUMHUS» COCTABJIIET COBOKYIHOCTb IPEAMETHBIX 3HAHUM M yMEHHUH, OTHOCALIMXCS K 0a30BOMY
YPOBHIO H3Yy4YEHHs IpeaMeTa. JTa CHUCTEMa 3HAHUU II0JIydaeT OIpeAesIEHHOE TEOpETUUYECKOe
JONOJTHEHHWE,  IO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYILECTBEHHO  OONbIIMM  00BEM
¢akTonoruueckoro marepuana. Tak, Ha yriiyOJIEHHOM YpOBHE M3ydUeHHUs IpeaMmera obecreueHa
BO3MOKHOCTbh 3HAUUTEIBHOIO YBEIMUYEHHsI 00bEMA 3HAHUN O XUMUYECKUX 3JIEMEHTaX M CBOWCTBaX
UX COCIMHEHHWH Ha OCHOBE PACIIMPEHUS W YIIIyOJEHHs TPEICTaBICHUH O CTPOCHHH BEUIECTBA,
XUMHYECKOHN CBSI3U M 3aKOHOMEPHOCTSAX NMPOTEKAHUS PEAKLHI, pACCMATPUBAEMBIX C TOUKH 3PEHUS
XUMHUYECKON KUHETHKU U TepMOAMHAMMKH. V3yueHue nepuoauueckoro 3akoHa u [lepuoaunueckoit
CHCTEMbl XHMHYECKHUX JJIEMEHTOB 0a3MpyeTcsi Ha COBPEMEHHBIX KBaHTOBOMEXAaHUYECKHUX
MPEJCTAaBICHUSIX O CTPOCHUM aroma. XHUMHUYEcKass CBs3b OOBSACHSAETCS C TOYKH 3pEHUs
SHEPreTUYECKUX H3MEHEHHUH INpHu e€ Oo0pa3oBaHMM M DPa3pyLIeHUH, a TAaKKe C TOYKHM 3pEHUs
MexaHu3MoB €€ oOpa3oBaHus. HM3yueHue THUNOB peakuuid JOMONHsSETCS (OpMHUPOBAHUEM
NpPEJCTaBICHUH 00 3JIEKTPOXUMHUYECKUX IpOIEeccax M AIIEKTPOJIM3E pacljaBOB U PacTBOPOB
BeliecTB. B Kypce oOpraHuyeckol XuUMHUU TpU PACCMOTPEHUU PEAKIMOHHOW CIIOCOOHOCTH
COeIMHEHUI ynenseTcss oco0oe BHUMaHUE BOIpOcaM 00 3JEKTPOHHBIX 3(]dexrax, o B3aUMHOM
BJIUSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEeaKIIhii.

Ocoboe 3HayeHHe UMEET TO, YTO Ha COJEp)KaHHUE KYpPCOB XUMHM YIIyOJIEHHOTO YpOBHS
W3YYEHHUs JJIs KJIacCOB OIpeneaEHHOro npoduis (rI1aBHEIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep
JIONIOJTHEHUH K oOIIel cucTeMe MpeIMETHBIX 3HAHWH) OKa3bIBAIOT BIMSHHUE CMEXHBIC MPEIMETHI.
Tak, HanpuMep, B COAEpN aHUM MpPeaMeTa IJs KJIACCOB XMMUKO-(PU3NUYEecKoro npoduis Oonblioe
3Ha4YeHHe OyAyT HMMETh JJIEMEHThl y4eOHOro martepuasa mo obOmed xumuu. [lpum u3ydenun
npenMeTa B JJaHHOM CiIy4ae akIeHT OyAeT ciellaH Ha OOIIHOCTh METOJIOB MO3HAHHS, OOIIHOCTh
3aKOHOB U TE€OpHUIl B XUMHUHU U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJIEKYIsIpHast TEOpHs B
¢u3MKe), 3aKOHbI COXpPAaHEHUS MacChl M DHEPTUM, 3aKOHbl TEPMOJAWHAMUKH, OJJIEKTPOJIN3A,
IIPEJICTABICHNS O CTPOCHUH BELIECTB U JPYTOE.

B 10 ke BpeMs B colep;kaHUU IpeaMeTa JJis KJIAcCOB XMMHUKO-OHMOIOTHYECKOr0 MPOQuiIs
OonbIIMI yAeTbHBIA Bec OyAeT MMEeTh OpraHudeckas Xxumus. B 3Tom ciyyae mpemocTaBisieTcs
BO3MOXXHOCTh JJIsi ©60siee 00CTOSITEIbHOTO PAacCMOTPEHUSI XUMHUYECKOM OpraHu3alluu KJIETKU Kak
OMOJIOTUYECKONl CHUCTEMBI, B COCTaB KOTOPOH BXOIAT, K NpUMEpPYy, TaKue CTPYKTYpHBIE
KOMITOHEHTBHI, KaK JIMMUAbI, OCJIKH, YTJI€BObI, HYKIEHHOBBIE KUCIOTHI U fpyrue. [Ipu sTom 3HaHUS
O COCTaBE€ M CBOMICTBaxX MNPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHMUYECKHUX BELIECTB CIyXKaT
OCHOBOMH ISl U3Y4€HUS CYIIIHOCTHU IPOLIECCOB (DOTOCUHTE3A, AbIXaHUS, TUILEBAPEHUSI.



B mmane ¢opmupoBaHHS OCHOB HAayYyHOIO MHPOBO33PEHHUS, OCBOEHHS OOILICHAYYHBIX
METOZIOB MO3HAHUS U OIbITa MPAKTUYECKOIO NMPHUMEHEHHUs] Hay4dHbIX 3HAHMHM H3ydeHHe IpeaMera
«Xumus» Ha YriyOnEHHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SIX C Yy4eOHBIMHU
IpeaMeTaMy, BXOJSIIMMHU B COCTaB NMpeIMEeTHbIX obnacteil «EcTecTBEeHHO-Hay4YHbIE MPEIMEThIY,
«Marematuka u nHpopmaTuka» u «Pycckuil si3bIK U IUTEpaTypar.

ITpn u3ydyenun yueOGHOro mpeamera «XUMHsA» Ha YIIyOJIEHHOM YpOBHE Takxke, Kak Ha
YpPOBHE OCHOBHOTO U cpefaHero obOmero oOpa3oBanusi (Ha ©a30BOM YpOBHE), 3amadei
IEPBOCTENIEHHOM 3HAYMMOCTU sBIseTcd (POPMUPOBAHME OCHOB HAyKHM XHUMHUHM Kak o00JjacTtu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOM 1E€ATENbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB
MHUpPOBOH KyJabTypbl. PemeHue 3Toil 3amaun Ha yriayOJ€HHOM YpOBHE M3Yy4EHHUs IpeaMera
IIpeIoiaracT peaju3alnio TakKuxX 1esel, Kak:

. dbopmMHpoBaHHE  MPEACTaBICHUI: O  MaTepuaJlbHOM  E€AMHCTBE  MMpa,
3aKOHOMEPHOCTSX U M03HABAEMOCTH SIBJIEHUI MPUPOJbl, O MECTE XUMHUH B CHCTEME €CTECTBEHHBIX
HayK U e€ Benylled poiu B 00eCleYeHUH YCTOWYMBOIO Pa3BUTHUS 4YEIOBEYECTBA: B PEIICHUU
npoOJIeM HKOJIOTUYECKOH, IHEPreTHUECKOW M IMHUIIEBOH 0e30MacHOCTH, B Pa3BUTHH MEAWULIUHBI,
CO3/IaHMM HOBBIX MAaTe€pHajOB, HOBBIX MCTOYHHKOB HSHEPrHMM, B 0OOECHEUYEHUH PalMOHAIBLHOIO
MIPUPOJIOTIONB30BaHNA, B (POPMUPOBAHUN MHPOBO33PEHUS M OOIIEH KYIbTYphl YEIIOBEKA, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOIHON CpPEIE;

. OCBOCHME CHUCTEMBbl 3HAHHUM, JIEKAIIMX B OCHOBE XHWMHMYECKOM COCTaBIISIOLIEH
€CTECTBEHHO-HAyUYHOW KapTHHBI MHUpa: (yHIAMEHTAIbHbIX MOHATUH, 3aKOHOB M TEOPUH XHMHHU,
COBPEMEHHBIX IPEACTABIECHUI O CTPOEHUHU BEILIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJICKYJIIPHOM, HaJMOJEKYISPHOM, O TEPMOJMHAMHUYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTSX
IIPOTEKAHUS XUMHYECKMX pEaKIHUi, O XHMMHUYECKOM paBHOBECHM, pacTBOpaX M JUCHEPCHBIX
cucreMax, 00 0OLIMX Hay4HBIX MPUHIMIIAX XMMUYECKOIO IPOU3BO/ICTBA;

. ¢dbopmupoBaHHe Yy OOYYaIOUIMXCS OCO3HAHHOTO TIOHMMAHHUS BOCTPEOOBAHHOCTH
CHCTEMHBIX XUMHUECKUX 3HAHUH A OOBSCHEHMs KIIOUEBBIX MW W MpoOjeM COBpPEMEHHOMH
XUMHH, 11 OOBSICHEHMs] M TPOTHO3UPOBAHMS SIBICHUH, HMEIOLIUX €CTECTBEHHO-HAYYHYIO
IPUPOJY; TPAMOTHOTIO PELIeHHs Mpo0JieM, CBSI3aHHBIX C XMMHUEH, MPOrHO3UPOBAHUS, aHAIN3a U
OLIGHKH C MO3MUIMI 3KOJOrndyeckoil 0e30MacHOCTH TMOCIEACTBUN OBITOBOW M MPOM3BOJCTBEHHON
JESATEIBHOCTH YEJIOBEKA, CBA3AaHHOM C XHMMHUYECKMM IPOM3BOJCTBOM, HCIOJIB30BAaHUEM U
nepepaboTKON BEIIECTB;

. yriyOJeHue MpeJCTaBIeHU O HAy4YHbIX METOJaX IO3HAaHMSA, HEOOXOAMUMBIX s
MPUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B MHUPE BELIECTB U OOBSICHEHUS XUMUYECKUX SIBJICHU,
HUMEIOLIUX MECTO B IIPUPOJIE, B IPAKTUUECKOM EATEIBHOCTH U MIOBCEAHEBHOM XKU3HU.

B mnnane peanuzanuu MepBOOYEPETHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIMX (DYHKIMH
LIEJIOCTHOM CHUCTEMBI CpeHero oOmiero oOpa3oBaHUS NPH H3YYEHUH MpenMeTa «XHUMHUSA» Ha
yrIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MMPUOOPETAIOT TAaKHE 1NN U 33/1a4H, KaK:

. BOCIIUTaHHE YOEXKIEHHOCTH B TMO3HABAEMOCTH SIBICHHH IPHUPOJIBI, YBAXKEHHUS K
MPOLIECCY TBOpUYECTBA B OOJACTH TEOPETUYECKUX M TPUKIAJAHBIX HCCIEIOBAaHUN B XHMHH,
(bopMHpOBaHHE MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

. pa3BUTHE MOTHBAIIMU K OOYUYEHHUIO U MO3HAHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTaHHIO HA OCHOBE YCBOCHHUS OOIIEUYeTIOBEUSCKUX [ICHHOCTEM;
(] Pa3sBUTHC II03HABaTCJIbHBIX HHTEPECCOB, HUHTCJUICKTYAJIbHBIX n TBOPYECCKUX

crocoObHOoCTe  oOydaromuxcs, (opMmupoBaHME Yy HHUX CO3HATENBHOTO  OTHONIEHUS K
caM000pa30BaHUIO U HEMIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO yCIEUTHON NMpodeccnoHabHON 1
OOIIIECTBEHHOH NIeATETHHOCTH, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

. dbopMupoBaHHE YMEHUW W HABBIKOB Pa3yMHOI'O MPUPOJONOIH30BAHUS, Pa3BUTHE
IKOJIOTUYECKONW KYJIbTYpBHl, MPHOOpPETEHHWE OMNbITa OOIIECTBEHHO-TIOJIE3HON HIKOJIOTHYECKOM
ACATCIIBHOCTH.



OO0mee yncaO 4acoB, MPEIyCMOTPEHHBIX JJISi M3YyYCHHsS XMMUU Ha YrIIyOJEHHOM YpOBHE
cpennero obrmiero oopazoBanus, cocrapiser 204 gaca: B 10 kmacce — 102 gaca (3 yaca B Heieno0), B
11 xmacce — 102 gaca (3 gaca B HEZEIO).

COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer ¥ 3HAueHHE OPraHUYECKOHM XHUMHUH, MPEJCTaBICHHE O MHOr000pa3uu
OpPraHUYECKUX COCIMHEHUM.

ONEKTPOHHOE CTPOECHUE aToMa YIJepojia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BanenTHblE BO3MOXXHOCTH aToma yriaepoja. XUMHUYECKas CBA3b B OPraHMYECKUX COECIUHECHMSX.
Tunsl rubpuau3anuy aTOMHBIX opOuTanei yriaepoja. MexaHu3Mbl 00pa3oBaHUs KOBaJIEHTHOMU
cBsi3M (OOMEHHBIN U TOHOPHO-aKIENTOPHBIN). TUIBI MepeKkphIBaHUS aTOMHBIX OpOUTanei, G- u m-
ces3u. OpwHapHas, IBOWHas u TpodHas cBsA3b. CHOCOOBI pa3pbiBa CBsi3ed B  MOJIEKYJIax
oprannueckux BemiecTB. [lonarue o cBO60JHOM panukane, Hykiaeoduie u anexkrpodure.

Teopust cTpoeHus opraHuuyeckux coeauHeHuil A.M. bytiepoBa u  coBpeMeHHBIE
MPEACTABJICHUSI O CTPYKTYpE MOJEKYJI. 3HAaYCHUE TEOPUU CTPOCHHUSI OPraHUYECKUX COEIUHEHUM.
Mornekymsipapile U CTpyKTypHbIe (opmynbl. CTpykTypHble (OpPMYIBI  pa3IMYHBIX BUIOB:
pa3BépHyTas, COKpalléHHas, ckeneTHas. M3omepus. Buael wu3omepumn:  CTpyKTypHas,
MPOCTPAHCTBEHHAs. DJEKTPOHHBIE APQPEKTHl B  MOJEKyJaX OpPraHUYEeCKUX COCTUHEHUH
(MHIYKTUBHBIA U ME30MEPHBII 3P PEeKThI).

[IpencraBnenne o KiIaccU(pUKALNK OpraHUYeCKUX BemiecTB. [loHsATHE O (YHKIIMOHATBHOMN
rpynne. I'omonorus. I'omonorumueckue psabl. CucreMarndyeckass HOMEHKIATypa OpPraHMYECKHX
coequnenuit (IUPAC) u TpuBnaibHble HA3BaHUS OTJIEIbHBIX MPEACTABUTENCH.

OcobenHocT M KiIaccuuKanusg  OpraHudeckux  peakuuid.  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMUU.

OKCHEpUMEHTAILHBIE METO/Ibl M3YYEHHs BEUIECTB M MX NPEBPAILECHUN: O3HAKOMJICHUE C
oOpa3aMu OpPraHWYECKUX BEIIECTB M MaTepuajlaMM Ha HUX OCHOBE, ONBITHI MO MPEBPALICHUIO
OpPraHUYECKUX BEILIECTB NPH HarpeBaHUHM (IUIaBJIeHHUE, OOYTIIMBAaHUE U TOPEHUE), KOHCTPYUPOBAaHHE
MoOJIeIel MOJIEKYJI OPTaHUYECKUX BEILIECTB.

Yraesoaopoasl.

Ankanbl. 'omonornyeckuil psj ajakaHoB, oOmias (Gopmyrna, HOMEHKJIATypa M H30MEpHs.
DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AaJKaHOB, Sp -TMOpUAM3ALUS aTOMHBIX
opOuTaneit yriepoaa, 6-cBsizb. OU3HUECKUE CBOMCTBA ATKAHOB.

XVMHYECKHE CBOMCTBA AJIKAHOB: PEAKLMU 3aMELIEHUs, U30MEPU3ALNHU, NETUIPUPOBAHMS,
LUUKIU3al11, TUPOJIN3a, KpeKUHTra, TopeHus. [IpeacraBnenne o MexaHu3Me peakliiii paauKaibHOTO
3aMeLIEHUS.

Haxoxnaenue B mpupoie. CriocoObl OTydeHUs U IPUMEHEHHE aTKaHOB.

[{uknoankanel. O6mas ¢gopmyia, HOMEHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOEHUS U
XUMHUYECKUX CBOMCTB MasibIX (UMKJIONPOMAH, LUKIOOyTaH) U OOBIYHBIX (LIMKIJIONEHTAaH,
IIUKJIOT€KCaH) NUKI0aIKaHOB. CriocoObl MOMy4YeHHs U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankensl. 'omonorudeckuii psij alkeHoB, o0mmas popMyiia, HOMEHKIATypa. JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AJIKEHOB, sz-FI/I6pI/I,£[I/I3aLII/I$I aTOMHBIX opOuTajeil yriepoja,
o- U m-cBs3u. CTPyKTypHass W reomeTpuueckas (IHUc-TpaHc-) u3oMmepus. Duznueckue CBOWCTBA
QIKEHOB. XMMHYECKHE CBOMCTBA: pEakLUU NPUCOECIUHEHHUS, 3aMEILEHUS B O-II0JIOKEHHUE IIpHU
JIBOMHOM CBSI3M, MojauMepu3anuu U okucienus. [IpaBuno MapkoBHHKOBa. KauecTBeHHbIE peakiuu
Ha JIBOMHYIO cBsI3b. CIIOCOOBI OTYUYEHUS M IPUMEHEHHE AIKEHOB.




ATKagueHBbl. Knaccudpukanus AJIKaJUeHOB (conpspkEHHBIE, U30JIMPOBaHHbIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOI'O CTPOEHUS U XMMHYECKUX CBOMCTB CONPSKEHHBIX
nueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpspkEHHBIX TueHOB. CrocoObI MOTYYeHUs
Y IPUMEHEHUE AJIKaINCHOB.

Anxunbl. ['oMonornyeckuil psia amkuHOB, oOmiast GpopMmyna, HOMEHKJIATypa U HU30Mepusl.
DJNEeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl AJIKHHOB, SP-TMOpHIM3alUsl aTOMHBIX
opOutaneit yriepona. Du3MYECKHE CBOWCTBA aJKWHOB. XWMHYECKHE CBOWCTBA: PEAKIUU
IIPUCOCAVHECHNS, NUMEPU3alud U TPUMEPHU3aluH, OKUCIECHHsA. KUCIOTHBIE CBOWCTBA AaJIKMHOB,
HMMEIOLIUX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBEeHHbIE peakuu Ha TPOHHYIO CBA3b. CHocoObI
IIOJIy4€HUS U IIPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoaopoas! (apeHsl). ['oMonorudeckuii psj apeHoB, oOmas Gopmyina,
HOMEHKJIaTypa U HM30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJbl OeH3oua.
@dusnyeckue CBOMCTBA apeHOB. XHMMHUYECKME CBOMCTBa O€H307a M €ro IOMOJIOTOB: PEAKIUHU
3aMelleHUs] B OEH30JbHOM KOJIBLIE M YIJIEBOJOPOJHOM paJuKaie, peakUud HMPUCOCTUHEHN,
OKHCJIEHHE roMosioroB Oensona. IlpencraBienne o6 OpUEHTUPYIOLIEM JEHCTBUM 3aMECTUTENEH B
O€H30JIbHOM KOJIbll€ Ha MPUMEPE aIKWIbHBIX PaJAUKaIOB, KApOOKCHIbHON, THAPOKCUIIBHON, aMUHO-
U HUTPOTPYIIBI, aTOMOB TrajoreHoB. (OcCOOEHHOCTH XMMHMUYECKHX CBOWCTB  CTHpOJIA.
[Tomumepu3anus ctuposia. CriocoObl NOTY4YEHUS U IPUMEHEHHE apOMAaTHYECKUX YIIIEBOJOPO/IOB.

[Mpuponnsrii ra3. [lomyrHeie HedTsaubie Ta3pl. Hedth u e€ mpoucxoxknenue. KameHHBIH
yroib W TNPONYKTHl ero mnepepaboTku. CrocoObl nepepaloTKM HEPTH: NEperoHkKa, KpPEeKUHT
(TepMuYeCKHid, KaTaIUTHUeCKuil), pudopmunHr, muponu3. IIpomykrel mepepaboTku HedTH, HX
IIPUMEHEHHE B IIPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

OJIEKTPOHHOE CTPOCHHE TaJOreHIPOM3BOAHBIX YIVIEBOAOPONOB. Peakuuu 3amelneHus
rajjoreHa Ha THJIPOKCOIPYyNIy, HUTPOrpynny, LIUaHOTpyHIy, aMmuHOrpymnmy. JledictBue Ha
TaJIOTEHIIPOU3BOJHBIE  BOJHOTO W CIHUPTOBOTO  pacTBopa  Iénouyd. BsaumopeiicTBue
JUTaJOreHalIkaHOB C MarHueM M IUHKOM. [loHSATHE O MeTaJulIoOpraHMYecKUX COEIMHEHUSIX.
Vcnonb3oBaHue TrajJOreHNPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE U TMPU CHHTE3€
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAILHBIE METOJbl M3YYEHHUS BELIECTB W HX MPEBPAILIECHUN: H3YYCHHE
(U3NYECKUX CBOWCTB YIJIEBOJOPOJOB (PacTBOPUMOCTbH), KAUECTBEHHBIX PEaKIUil YIJIEBOAOPOJIOB
pasnuYHBIX KiaccoB (oOecuBeurBaHWE OpPOMHON WM HOJHOW BOJBI, pacTBOpa IMepMaHraHara
KaJlisi, B3aMMO/JICHCTBHE alleTHJIEHa C aMMUAYHbIM pacTBOpoM okcujaa cepedpa(l)), kauecTBeHHOE
oOHapyKeHHe YIiepo/ia U BOJAOPOa B OPraHNYECKHUX BEIIECTBaX, MOJyYeHHE STUIIEHA U U3yueHHe
€ro CBOICTB, o3HaKomuieHue ¢ kojutekuusmMu «Hedtb» m «Yromby, ¢ obpasmamu IuiacTMacc,
Kay4yKOB M PE3UHBI, MOJCIMPOBAHUE MOJEKYJ YIJIEBOJOPOAOB M TaJIOT€HIIPOU3BOIHBIX
yIJ1€BOAOPOAOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

[IpenenbHble OmHOATOMHBIE cHUpPTh. CTpoeHHEe MOJeKyl (Ha MHpUMepe MeTaHojla U
sTaHona). I'omonoruyeckuii paa, oOmas ¢opmyna, U30MepHs, HOMEHKJIATypa U KJIacCH(PUKaIIUSL.
dusnyecknue CBOMCTBA TMpeAeNbHBIX OJHOATOMHBIX CIUPTOB. BoaoponHble CBSI3U MEXAY
MOJIEKYJIaMH CHUPTOB. XMMHUUYECKHUE CBOWCTBA: PEAKLIMM 3aMEUICHMs], JETUApPATAlUN, OKUCIIECHHUS,
B3aMMO/ICICTBHE C OpraHMYECKUMU U HEOpPraHM4ecKUMH KucioTamu. KauecTBeHHasi peakuus Ha
OJTHOATOMHBIE CHHUPTHL. JleHiCTBHE 3TaHONAa W METaHOJa Ha oOpraHu3M 4yenoBeka. CrocoObl
MOJIy4YEHUs U IPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

[Tpoctbie »¢upbl, HOMeHKIaTypa U u3oMepus. OCOOEHHOCTH (U3NYECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaToOMHbIE CHUPTHl — ATWIECHIVIMKONb W INIHLEpUH. DPHU3NYECKHME U XUMHYECKHE
CBOMCTBA: pEAKIUU 3aMELIEHUs, B3aHUMOJCICTBHE C OPraHWYeCKUMU U HEOPTaHWYECKUMU
KHMCIIOTaMH{, KayeCTBEHHAsl peaklds Ha MHOroaTOMHble cnupThl. IIpencraBieHne o mMexaHU3Me
peaknuii HykJ1eouIpHOTO 3aMereHus. JleiicTBue Ha opranu3M denoBeka. CriocoObl MOMydeHusT U
IIPUMEHEHUE MHOTOaTOMHBIX CIIUPTOB.




®enon. CTpoeHHEe MOJEKYJbl, B3aMMHOE BIMSHUE THIPOKCOTPYMIBI U OCH30JIBHOTO Spa.
®dusnueckue cBoiicTBa (eHona. OCOOCHHOCTH XMMHYECKHX CBOWCTB (eHona. KauecTBeHHbBIE
peaknuu Ha ¢enon. TokcumuHocTh ¢eHona. CrnocoObl MONy4YeHHS W MPUMEHEHHE (QeHoa.
®enondpopmanbaeruaHas cMoJa.

KapOoHunbHBIE COEAMHEHWS — aJbJErHAbl W KETOHBL. ODIJEKTPOHHOE CTPOCHHUE
KapOOHUJILHOW rpynmnbl. ['omonoruueckue psapl albJerH0B W KETOHOB, oOmias ¢dopmyna,
nU30Mepus U HOMeHKIIaTypa. @usnyeckue CBOMCTBA albJEIUI0B U KETOHOB. XHUMHYECKUE CBOMCTBA
anbJETUI0OB M KETOHOB: peakiuu npucoequHeHusa. OKHCIIEHHE aJbJeru/ioB, KauyeCTBEHHbIC
peakiuu Ha aibaeruasl. CrocoObl MOMyYeHHUs U MPUMEHEHHUE aJIb/ICTH/IOB U KETOHOB.

OaHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HOMeHKIaTypa. (DU3WYECKHE CBOHCTBAa OJIHOOCHOBHBIX
npele’abHbIX KapOOHOBBIX KUCIOT. BomopoaHbie CBA3M MEXIy MOJEKyJIaMU KapOOHOBBIX KHUCIIOT.
XUMHUYECKHUE CBOWCTBA: KUCIOTHBIC CBOWCTBA, pPEaKIHs STEPUPHUKAINK, PEAKIUH C YyJacTHEeM
yIJIEBOJOPOAHOrO pagukana. (OcoOEHHOCTH CBOMCTB MypaBbUHOW KucHOThl. [loHsiTHE O
MIPOU3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX 3¢dupax. MHoroodpazue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENIbHBIX M apOMATUYECKUX KapOOHOBBIX KHUCIOT, AUKAPOOHOBBIX
KHCJIOT, THUAPOKCHKApOOHOBBIX KHCHOT. IlpencraButenu BBICIIMX KapOOHOBBIX — KHCIIOT:
CTeapuHOBasi, MaJbMUTUHOBAs, OJCHHOBASA, JUHONEBAA, JUHONIeH08ass KUCIOThl. CrocoObl
MOJIyYCHUS U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsbl. ['omonornueckuit psn, obmas ¢gopmyna, uzomMepus U HOMEHKIATYpaA.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUPOJIN3 B KUCIION U LIEJIOYHOU Cpee.

Kupsl. Ctpoenne, ¢puzndeckue U XUMUYECKHE CBOICTBA KHUPOB: TUAPOJINU3 B KUCIOH U
menouHoil cpene. OCOOEHHOCTH CBOWCTB >KUPOB, COJEPKALINX OCTaTKU HEMPEEIIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPOJE.

MBpL14 KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mass xapakTtepucTtuka yrieBogoB. Kmaccuduxanus yrieBogoB (MOHO-, OH- H
nonrcaxapuael). MoHocaxapuIpl: TIIIOKO3a, (QPYKTO3a, TallakTo3a, pubdo3a, Ie30KcHprbo3a.
du3nueckre CBOICTBA U HaxoxJeHue B npupoje. @orocuHTe3. XUMUYECKUE CBOMCTBA TIIFOKO3bI:
peaKkiuu ¢ y4aCTHEM CHUPTOBBIX M aJbJAECTUAHON TPYII, CHUPTOBOE U MOJOYHOKHUCIIOE OpOXKEHHE.
[IpuMeHeHue TIIIOKO3bI, €€ 3HAUEHHUE B KU3HENEATEIbHOCTH Opranu3Ma. Jucaxapuasl: caxaposa,
MaibTO3a M JakTo3a. BoccTraHaBiIMBarollMe M HEBOCCTaHABIMBAWOIIME Jucaxapuibl. [uuponus
nucaxapusioB. Haxoxxnenue B mpupoge u npuMeHeHue. [lommcaxapuipl: Kpaxmai, TJIUKOT€H U
nemnono3a. CTpoeHne MakKpoMOJIEKyJl Kpaxmaia, TIIMKOTeHa U LeUTi0103bl. Pu3nyeckrue CBOMCTBA
KpaxMaja M LeJUTI0JI03bl. XUMHUYECKHE CBOMCTBA Kpaxmalsa: THAPOJIN3, KAYECTBEHHAs PEaKlMs C
nosioM. XMMHUYECKHE CBOMCTBA LEJUIION03bl: THAPOIIN3, MoJydeHue 3(pupoB 1emttono3sl. [lonsatue
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK).

OKCIEpUMEHTAIbHBIE METOJbl M3YYCHHS BEIIECTB M WX MPEBPAIEHUN: PACTBOPUMOCTH
Pa3IMYHBIX CIIUPTOB B BOJE, B3AUMOJICHCTBHUE 3TAHOJA C HATPUEM, OKHCIIEHUE 3TUIIOBOTO CIIUPTA B
albJIeru]l Ha pacKaji€HHON MeIHOM MPOBOJIOKE, OKUCIEHHE 3TUIIOBOTO CHHUPTA AUXPOMATOM Kajus
(BO3MOXHO UCIOJIb30BAaHUE BHUAEOMATEPUAJTIOB), KAaYECTBEHHbIE pEAKIMU Ha albJeTUAbl (C
ruapokcuaoM auammuHcepeopa(l) u ruapoxkcuaom meau(ll)), peakumst rumepuHa ¢ TUAPOKCUIOM
Menu(Il), xumuyeckue CBOWCTBa pacTBOpa YKCYCHOM KHCIOTBI, B3aUMOJIEMCTBUE pacTBOpa
MIIOKo3bl ¢ rugpokcuaom  Menu(Il), B3ammopmeilcTBHMe Kpaxmajga C  HOAOM, pEIICHHUE
AKCIIEPUMEHTANBHBIX 3a/1a4 1Mo TeMaM «CrupTel U QeHomnb», «KapOoHoBbie KucIOTH. ClIOKHBIE
3uph».

A3oTcoaepxanie OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHM4ecKHe NMpou3BoaHble aMMmuaka. Kimaccuduxanus aMuHOB: anudpaTHiecKue
U apoOMaTUYEeCKHe; TepBUYHBbIC, BTOPUYHBIE U TpeTH4Hble. CTpOeHHE MOJEKYI, o0mas dopMmyra,
M30MepHus, HOMEHKJIarypa W (U3HUYECKHE CBOWCTBA. XMMHUYECKOE CBOMCTBA amu(aTHuecKux
aMUHOB: OCHOBHBIE CBOMCTBA, aAJIKMJIMPOBAHUE, B3aMMOJICUCTBUE MEPBUYHBIX aMUHOB C a30THCTOM
kucinoToil. Coslv aJKuIaMMOHUS.




AHUIMH — OpeICTaBUTENIb aMMHOB apomaTthueckoro psaa. CtpoeHue aHwnvHa. B3zaumHoe
BIMSIHME TpPYyNIl aTOMOB B MoOJIeKyle aHWiIMHA. OCOOEHHOCTH XUMMUYECKHX CBOICTB aHMJIMHA.
KagecTBennsie peakunu Ha aHWIMH. CriocoObI MOMy4eHUs U IPUMEHEHNE anu(paTHIECKUX aMUHOB.
[TonmyyeHue aHMIMHA U3 HUTPOOEH30IA.

AmuHokuciotel. Homenkiatypa u uzomepus. OTenbHble NPEACTABUTENN 0-AMUHOKHUCIIOT!
IJINLIUH, alaHuH. OU3NYeCKUue CBOMCTBA AMMHOKHUCIOT. XMMUYECKUE CBOMCTBA AMMHOKHCIIOT Kak
aM(OTEpHBIX OPraHMYECKUX COCTUHEHUH, peakiys MOJMKOHJIEHCALUU, 00pa3oBaHUEe NENTUIHON
cBsA3U. buonorndeckoe 3HaueHre aMUHOKUCIIOT. CUHTE3 ¥ TUAPOJIN3 MENTHIOB.

Benku xak nmpupoaHbie noauMepsl. [lepBudHas, BTOpUYHast U TPETUYHASL CTPYKTYpa OEIIKOB.
XUMHUECKUE CBOICTBA OEIIKOB: TUAPOIIN3, JeHATYpalHsl, KAUeCTBEHHbIC pEaKI[MK Ha OENIKH.

OKCIEpUMEHTAJILHBIE METObl U3YUYEHHMSI BEIIECTB U UX IPEBPAIICHUN: paCTBOPEHUE OEIKOB
B BOJE, JeHaTypauus OEJIKOB IpU HArpeBaHUM, LBETHbIE pEAaKUUU Ha O€JIKM, pelIeHne
SKCIIEPUMEHTAJBHBIX 337a4 MO TeMaM «A30TCOAepKalllue OpPraHUYECKUE COECIUHEHUS» U
«Pacro3HaBaHn€e OpPraHMYECKUX COCIUHEHUID.

BbicokomoiieKy IsipHbIE COeIUHEHHUS].

OcHOBHbBIE TIOHATHA XMMHMHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED, IOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIIEHb NOJUMEpPU3ALINU, CPEIHAS MOJIeKygpHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEIUHEHUH — MOJIMMEPU3ALINS U IOJUKOHICHC AL

[Tonmumepuble MaTepuansl. [lnactmaccel (OJUATHIIEH, TOJUIPONUIECH, TOJUBUHUIXIOPU,
HOJUCTUPOJ, MOJIUMETHIMETaKpUIIAT, NOJMKAapOOHAThl, NOJMATUIEHTepedTanaT). Y THIN3auus U
nepepadoTKa IIACTHKA.

OnacroMepbl:  HaTypallbHBIH  KaydyK, CHHTETHYECKME Kaydykd (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypaigbHblE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHMCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tonumeps! crenuanbHOrO Ha3HaueHUs (Te(IIOH, KeBap, dJIEKTPOMPOBOIAIINE TOJTUMEDSI,
OuopasnaraemMble IOJTUMEPBI).

OKCIEpUMEHTAILHBIE METOJIbl M3YYEHHs BEUIECTB U WX INPEBPAIEHUN: O3HAKOMJICHUE C
oOpa3uaMu MPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacc, KaydyKoB, pELIECHUE
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe «Pacro3HaBaHue IIaCTMAcC U BOJIOKOH».

Pacuérnble 3anaun.

Haxoxxnenue mosekynsspHOH (OpMysibl OPraHMYECKOro COEAMHEHUS MO0 MAacCOBBIM JOJISM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJICHHE MOJEKYJISIpHOH (OpPMYyNbl OpraHMYECKOro
coeIMHEHUs 1Mo Macce (00bEMY) MPOIYKTOB CrOpaHMsl, MO0 KOJMYECTBY BelllecTBa (Macce, 00bEMY)
MPOAYKTOB pPEAaKIUU W/WIM HCXOJHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (opmyibl
OpPraHUYECKOro BEIIeCTBA HAa OCHOBE €ro XUMHUYECKHMX CBOWCTB WM CIIOCOOOB TMOJy4eHUS,
OTIpe/IeNICHUE JI0JIM BbIXO/A MIPOIYKTA PEaKIMU OT TEOPETHUECKH BO3ZMOYKHOTO.

MeXnpeamMeTHbIE CB3N.

Peanu3anus MeXIpeaMETHBIX CBS3€M IPU HW3y4EeHHWH OpraHudeckoil xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATUH, TaK W
MOHATHM, TPUHATHIX B OT/IEIbHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011e ecTecTBEHHO-HAYYHbIE MOHATHS: SBJICHUE, HAYUYHBIN (haKT, TUIIOTE3a, TEOPUs, 3aKOH,
aHallM3, CHUHTEe3, KiaccupuKauus, HaONIOJeHue, M3MEpPEeHHe, OKCIEPUMEHT,  MOJEIb,
MOJIETTUPOBAHUE.

®dusnka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, JHEPTETUYECKUI YPOBEHbD,
BEIIECTBO, Tel0, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBA, (hU3MUYECKHE BEIMYUHBI, €IMHUIIBI
U3MEpEeHUs], CKOPOCTb, IHEPIUsl, Macca.

Buonorusi: knerka, opraHusM, sKocuctema, Ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTH,
aBTOTPO(HBIA U TeTepoTpodHBIM THI THUTaHUSA, OpoxkeHue, (OTOCUHTE3, IbIxaHHe, OeJKH,
YIIIEBOBI, )KUPbI, HYKJICUHOBBIE KUCIOTHI, (JEPMEHTHI.

['eorpadus: nonesHsle HCKONAaEMBbI€E, TOIUIUBO.




TexHomorus: IMUIICBBIC MPOAYKTbHI, OCHOBBI PAllMOHAJILHOTO IMUTAHUA, MOIOMIUC CPCACTBA,
MaTepHraibl U3 HCKYCCTBCHHBIX U CUHTCTHYCCKHUX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTtaB aTOMHBIX sifep. XUMHUECKUN 31eMeHT. M3oTonel. CTpoeHue 31eKTPOHHBIX
000J104eK aTOMOB, KBAHTOBbIE UHCJIa. DHEPreTUYECKUE YPOBHU U OYPOBHU. ATOMHbBIE OpOUTAIIH.
Kraccudukanuss XUMUYECKHX 3JIEMEHTOB (s-, P-, d-, f-amemenTsl). PacnpeeneHue JIeKTpOHOB 110
aTOMHBIM OpOUTAIAM. OJIEKTPOHHBIE KOH(UIypaluu aTOMOB 3JEMEHTOB IE€PBOrO—4eTBEPTOrO
MEPUOJIOB B OCHOBHOM U BO30YXKIEHHOM COCTOSHHH, JJIEKTPOHHBIE KOH(UTYpaluud HOHOB.
ONEeKTPOOTPULATEIBHOCTD.

Ilepnonnueckuit 3axkoH u Ilepumonnueckass cucrema XuMH4YecKMX diemeHToB J[.M.
Menpeneesa. CBs3b IEpUOAUYECKOrO 3aK0HA U [lepnoanyeckoil CUCTEMbl XMMUYECKHUX 3JIEMEHTOB
C COBPEMEHHON TEOpHEHl CTPOCHHsSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUUYECKHX
3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTHIX U CIOXKHBIX BELIECTB 110 IPYIaM U IepuojiaM. 3HaueHue
nepuoanueckoro 3akona /.M. Menneneesa.

XuMuyeckasi CBs3b. BuIbBl XMMHUYECKOW CBA3M: KOBAJIEHTHAs, MOHHAs, METAJUIMYECKAs.
MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHOW CBSI3U: OOMEHHBIH M JOHOPHO-AaKIENTOPHbINA. DHEprus u
uinHa cBs3u. [lonsipHOCTB, HANpaBICHHOCTh M HACBHIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHble
cBA3U. BopoponHas cBsi3b. MEXMOIEKYISIPHBIE B3aUMOIECUCTBUS.

BaneHTHOCTD U BaJIGHTHBIE BO3MO>KHOCTH aTOMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI
C UX T€OMETPUUYECKUM CTPOEHHEM (Ha MPUMEPE COEIMHEHUI 3JIEMEHTOB BTOPOIO IEPUOAA).

[IpencraBneHne O  KOMIUIEKCHBIX — coenuHeHusAX. (CocTaB  KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaTenb, JIMFAaHAbl. 3HAUeHHE KOMIUIEKCHBIX coenuHeHuid. [lonstue o
KOOPJAMHALIMOHHOW XUMHH.

BemecrBa MOJIEKYJISIDHOTO M HEMOJIEKYJSPHOTO CTPOEHMs. THIBI KPUCTAJUIMYECKHX
pemeToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIx cucremax. McTuHHBIE pacTBOphl. IIpeacTaBiieHne 0 KOJIOMIHBIX
pactBopax. CriocoOb! BhIpayKE€HHsI KOHIIEHTPALlU pacTBOPOB: MaccoBas J10JIs BEIIECTBA B paCTBOPE,
MoJIIpHas KOHIeHTpanus. HacbllleHHble U HEHACBIIIEHHbIE pacTBOPbI, PaCTBOPUMOCTb.
Kpucrannoruaparsl.

Knaccudukanus ¥ HOMEHKJIaTypa HEOPraHMYECKHX BeELIECTB. TpHBHalbHbIE Ha3BaHUs
OTJENbHBIX MIPEICTABUTENEH HEOPIraHUUECKUX BEILIECTB.

Knaccudukanus XMMHUECKUX peaklMii B HEOPraHUYEeCKOW U OpraHMYecKOil XMMHU. 3aKOH
COXPAaHEHHs MacChbl BEIIECTB; 3aKOH COXPAHEHMsS W IPEBpAIlEHUs SHEPIMHM IPU XUMHUYECKHX
peakuusix. TernoBbie 3 PEeKThl XUMHUUECKUX peakinid. TepMoXuMHuyecKkue ypaBHEHHSI.

CKOpOCTh XUMHYECKOM peakiuu, e€ 3aBUCUMOCTh OT pa3iNyHbIX (akTopoB. ['oMOreHHbIe U
reTeporeHHsle peakuuy. Katanns u kataam3aTtopsl.

OO6patumMble 1 HeOOpaTHMbIe peaklUu. XUMHUECKoe paBHOBecue. KoHCTaHTa XMMUYECKOTO
paBHOBecHs. DakTOphl, BIMAIONIME HA IOJOKEHWE XMMHYECKOTO PAaBHOBECHS: TEMIEpaTypa,
JIaBJICHUE U KOHLIEHTPAIK BELECTB, yuacTByomux B peakuuu. [Ipunnun Jle [llarense.

OnektponuTrdeckas auccoranus. CuibHble #  cimadble  3eKTponuThl.  CTeneHb
mucconuanuu. Cpena BOAHBIX PACTBOPOB: KHUCJIOTHAs, HEWTpalibHas, LIENOYHas. BomopomHsiii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiiuu nonnoro ooMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKUCIUTENs U
BOCCTAaHOBUTENb. [Iponeccel OKHCIEHHs W BOCCTAHOBJICHMS. BaXKHeHIIME OKHCIHATENN |
BOCCTAHOBUTEJIN. METO/I 3JIEKTPOHHOTO OasiaHca. DJIEKTPOIU3 PACTBOPOB U PACIIIaBOB BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJbl WM3YYCHHs BEUICCTB W WX TNPEBPAILCHUN: Pa3I0KCHHUE
IIEPOKCHJA BOJOpPOJAa B MPHUCYTCTBUM KAaTajau3aTopa, MOJAEIN KPUCTAIIMYECKUX PEHIETOK,




MIPOBE/ICHUE PeaKIiii HOHHOTO OOMEHa, OIpeIeIeHUE Cpeibl pAaCTBOPOB C MIOMOIIBIO UHIUKATOPOB,
U3Y4YCHHUE BIUSHUS Pa3NUYHBIX ()AaKTOPOB HA CKOPOCTh XHMMHUYECKOM peakuuu U IOJOKEHHUE
XUMHUYECKOTI'O PABHOBECHS.

Heopranuveckasi xumusi.

ITonoxenune HeMerauioB B llepuoguyeckod cucreMe XUMUYECKHX 3ieMeHTOB JI.M.
MenzaeneeBa M OCOOEHHOCTH CTPOCHHMsSI HX aromMoB. @DHU3WYECKHUE CBONWCTBA HEMETAJUIOB.
AJoTpOIMs HEMETaJUIOB (Ha IIpUMeEpe KUCIIOpoia, cepbl, (hocdopa u yrieposa).

Bogpopon. Ilonydyenue, ¢usmueckne M XMMHUECKHUE CBOMICTBA: peaklUU C METAUIAMHU U
HEMETANIAMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ mapuabl. TOIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupojie, CocoObl ModydeHUs, (U3NYECKHUE U XUMHUYECKUE
cBoiicTBa. ['amoreHoBomopoapl. BaxHelline KUCIOPOACOAEPKAIINE COCAUHEHUS TaJIOTEHOB.
JlaboparopHble U MPOMBIIIJICHHbIE CIIOCOOBI MOJTYYeHHsI raloreHoB. [IpuMeHnenue rajJoreHoB U ux
COCIMHECHUM.

Kucnopon, o3on. JlabopaTopHble M NPOMBIIUIEHHBIE CHOCOOBI MOJNYYEHHUS KHCIOPOJa.
du3nyeckue 1 XMMUUECKHUE CBOICTBA U IPUMEHEHHE KHCI0poa U 030HA. OKCUIBI U IEPOKCUBIL.

Cepa. Haxoxxnenue B mpupojie, CocoObl mony4deHusi, Gu3ndeckue U XUMUYECKUE CBOMCTRA.
CepoBognopon, cynbduabl. Oxcun cepbi(IV), okcuna ceppi(VI). CepHucras u cepHast KUCIOTBHI M UX
conu. OcOOEHHOCTH CBOMCTB CepHOil KUCIOTHL. [IpuMeHenune cepol U €€ COeMHEHHIA.

A3zor. HaxoxeHnue B mpupojie, ciocoObl noayyeHusi, GU3nYecKue 1 XUMUYECKUE CBOMCTRA.
Ammuak, HUTpUIbl. OKcuabl a3otra. A30THCTas M a30THAs KUCIOTHI U uX coiu. OcoOeHHOCTH
CBOWCTB a30THOU KUCIOTHI. [IprMeHeHre a30Ta U ero COeqMHEHUH. A30THBIE YI0OpEHHS.

®ochop. Haxoxnenwe B mpupone, crnocoObl monydeHus, (uU3MUECKue U XUMHUYECKUE
croiictBa. @ochuner u pochun. Okcunsl hocdopa, pochopras kucnora u e€ conu. [IpumeneHne
docdopa u ero coenunenuii. DocpopHsie ynodpeHus.

Yriepon, HaxoXJIeHHE B TNpUpoAe. AJUIOTponHbIe Moaudukanuu. DOusudeckue wu
XMMHYECKHE CBOWCTBA MPOCTHIX BELIECTB, 00pa3oBaHHbIX yriepoaoMm. Okcup yraepona(ll), okenn
yraepoaa(IV), yronbHas kucinora u e€ coid. AKTUBUPOBAHHBIN yroib, aacopOuus. OymnnepeHsl,
rpadeH, yriepoaHble HaHOTpYOKH. [IprMeHeHne MPOCThIX BEIIECTB, 00pa30BaHHBIX YIIIEPOAOM, U
€ro COeIMHEHU.

Kpemuuii. Haxoxxnenue B mpupoje, cnocoObl MOMydeHus, (U3NYEeCKHe U XUMHUYECKHe
cBoiictBa. Oxcua kpemHus(IV), kpemHueBast kuciaora, cuiMkaThl. [IpuMeHeHHe KpeMHHUS U ero
coequHeHuil. CTEKII0, ero MoJly4eHue, BUABI CTEKIIA.

[Tonoxxenne metannos B Ilepuoanueckoit cucteMe XUMUYECKUX 3JeMEHTOB. Oco0eHHOCTH
CTPOEHHS JIEKTPOHHBIX 000J0YEK aToMOB MeTasioB. OOmue ¢u3nyeckue CBOMCTBa METaLIOB.
[Ipumenenue MetanoB B ObITY U TexHUKE. CIIJIaBbl METAIIIIOB.

DNEeKTPOXUMHUECKUH psii HanpsbkeHui metamioB. O0ue crnocoObl MOMYyYeHUs METaIOB:
TUIPOMETAUTYPrisi, MUPOMETAJUTYPrus, AyeKTpoMmeTtautyprus. [loHsTHe O KOppo3uum MeTayljioB.
CriocoOblI 3alUTHl OT KOPPO3HUH.

O6mas xapaktepuctuka MetamnoB [A-rpynmnsl [lepumoguyeckoil cucTeMbl XUMHUYECKHX
sneMeHTOB. HaTpuit u kanuii: monydeHue, pu3MUYecKue M XMMHUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETMHEHUH.

Obmas xapaktepuctuka metamioB IIA-rpynmnsl [lepuoanyeckoil CUCTEMbl XMMHUYECKHX
3JIeMEHTOB. Maruuii U KaJlplUui: MoixydyeHue, pusndeckrue U XUMUYECKUe CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coequHEeHUH. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AIOMUHUI: TIOJlydeHue, (U3MYecKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeauHeHWH. AMQoTepHble CBOHCTBA OKCHAA M THUIAPOKCHAA aTIOMHMHUSA,
T'UJIPOKCOKOMITJIEKCHI aTFOMUHUSL.

OOmast xapakTepucTuka MeTauloB mobounslix mnoarpynn (b-rpynm) Ilepuonnueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnueckue U XMMUYECKUE CBOMCTBA Xpoma U €ro coeauHeHuil. OKCHAbI U THUAPOKCH]IBI
xpoma(Il), xpoma(Ill) m xpoma(VI). XpomaTel ¥ auXpoMaThl, MX OKHCIHUTEIbHBIE CBOWCTBA.
ITosnydyeHne u npUMeHEHUE XpoMma.



®dusnueckue M XHMMHYECKME CBOMCTBA MapraHlia M €ro COeJUHEHMH. Baxnenmmue
coenunenns mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar xamus,
€ro OKUCIUTENbHBIE CBOKCTBA.

®Pu3nueckue U XUMHYECKUE CBOMICTBA Kelle3a U ero coeAuHeHud. OKCHbl, THAPOKCUABI U
conu xene3a(ll) u sxeneza(lll). [TonyueHnue u mpumMeHeHre Keje3a U ero CIIaBoB.

du3nueckue U XMMUYECKHE CBOWCTBA MeAH U €€ coenuHeHuil. [lomydyenne u npumeHeHue
MeIU U €€ COCIUHEHUN.

[{unk: nonxydyenue, puU3nveckre 1 XUMUYECKUe cBOMCTBA. AM(pOTEepHbIE CBOMCTBA OKCHUIA U
TUJIPOKCHU/Ia IUHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [I[ppuMeHeHe IMHKA U €r0 COEUHEHUH.

OKCIepUMEHTAIbHBIC METO/Ibl U3YUYCHHs BEIIECTB M WX MPEBPAILEHUI: U3yuyeHue 00pasiioB
HEMETaJJIOB, TOpeHue cepul, ¢ochopa, keneza, MarHus B KHUCIOPOJE, HM3YYCHHE KOJUICKIIUU
«Metamibpl ¥ CIUIaBbD», B3aUMOJCHCTBHUE WICIIOYHBIX M IIEIOYHO3EMEIbHBIX METaUIOB C BOJOH
(BO3MOYKHO MCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M XKEJle3a C pacTBOpaMu
KHUCJIOT M WIEJIOYEHl, KaueCTBEHHbIC PEAKIUU HAa HEOPraHWYECKHE aHUOHBI, KaTHUOH BOAOPOJAA U
KAaTHOHBI METAJUIOB, B3aUMOJIEHCTBUE T'MIPOKCUIOB aJIOMUHUS U IIMHKA C pACTBOPAMHU KHCIOT U
LIeJI0Y€EH, pelIeHNE SKCIEePUMEHTANIbHBIX 3a1a4 1o TemaM «[ anorensn», «Cepa u €€ COeTUHEHUS»,
«A30T n dochop M HX coemuHEHHS», «MeTalIbl TIABHBIX HOATPYyHI», «MeTamisl moOOYHBIX
MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B oOecriedeHUH yCTOMUMBOTO pa3BUTHs yenoBedecTBa. [loHATHE O HAayYHBIX
METOJIaX MO3HAHMUS U METOJOJIOTMHM Hay4HOro uccieaoBaHusa. HayuHble MpUHIMIIBI OpraHU3aluu
XUMHUYECKOTO MPOU3BOJCTBA. [IpoMbIlIeHHBIE CIOCOOBI MONYYEHUsS Ba)KHEHIIMX BeEHIECTB (Ha
IpUMepe IPOU3BOJCTBA aMMHaKa, CEpPHOM KHCIOTbI, MeTaHousa). IIpoMblnuieHHble CHIOCOObI
MOJIy4YEHUsI METaUIOB M CIUIABOB. XHUMHUYECKOE 3arpsi3HEHHE OKpYXalolled Ccpeabl U €ro
nocyencTBusi. Posib XuMun B 00€CIeUeHHH SHEPTeTHIECKOM 0€30MacHOCTH.

Xumuss U 3710poBbe uenoBeka. JlekapcTBeHHble cpexactBa. llpaBuna wucnonb3oBaHUs
JIEKApCTBEHHBIX IIpenaparoB. Posib XUMUM B pa3BUTUU METUIIUHEI.

XVMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe A00aBkU. Ponb xumuu B obOecriedeHun
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boiToBas xumus. [lpaBuna GezomacHOro
HCIIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHUU B IIOBCEAHEBHON KU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

XuMHus B celnbCKOoM xo3siiicTBe. OpraHnyeckue 1 MUHEpalbHbIE YI0OPEHHU .

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKH, CTEKII0, KepaMuka. Marepuansl 1
ANeKTpoHUKU. HaHoTeXHOIOTHH.

Pacuérnbie 3a1a4n.

Pacuérbl: Macchl BelecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OTHOTO U3 YHYaCTBYIOIIUX B PEAKLIMHU BEIIECTB, Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
MPOJAYKTOB pEaKIuu, €CclU OJHO M3 BEIIECTB HMMEeT NpHUMecH, Macchl (00bEMa, KOIMYECTBa
BEIIIECTBA) MPOAYKTA PEaKLUHU, €CIH OJHO M3 BEUIECTB JAHO B BHJIE PAacTBOpa C OIpeaeTEHHON
MacCOBOH JT0JIEW pAaCTBOPEHHOIO BEIIECTBA, MACCOBOM JTOJIM M MOJISIPHOW KOHUEHTpAILMU BEIIECTBA
B PacTBOPE, IO BBIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

Me:xnpeaMeTHblie CBA3H.

Peanuzamus MeXnpeaMeTHBIX CBSI3el MPHU U3yuyeHUHU o01eil 1 Heoprannyeckoi xumuu B 11
KJIacce OCYIIECTBISIETCA Yepe3 MCIOb30BaHMe KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak U
MTOHSATUH, IPUHATHIX B OTAEIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOT O IIUKJIA.

OO011me ecTecTBEHHO-HAYYHbIE MOHATHS: SBJICHUE, HAYUHBIN (haKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHallu3, CHUHTE3, Kiaccu(uKaius, MNepUOJUYHOCTh, HaONIOJCHHE, H3MEPEHHE, SKCIEPHUMEHT,
MOZEJIb, MOZCIIUPOBAHUE.

®usnka: marepusi, MHUKPOMHpP, MAaKpOMHUp, aTOM, DJEKTPOH, IPOTOH, HEWTPOH, HOH,
M30TONBI, PAAMOAKTHBHOCTb, MOJICKYJa, SHEPreTUYECKHi YpPOBEHb, BEILECTBO, TEJO, O0BEM,




arp€raTHoC¢ COCTOAHHC BCUICCTBA, H,HeaHLHLIﬁ ras, (bI/I3I/I‘ICCKI/IC BCJIMYHHBI, CAUHULBI U3MCPCHU,
CKOpPOCTb, SHEPTHsI, Macca.

buonorus: kierka, opraHu3Mm, SKocucTeMa, Ouocdepa, MeTadonIM3M, Makpo- U
MHKPODJICMEHTBI, OCJIKH, JKUPBI, YIJIEBOJABL, HYKJICHHOBBIC KHCIOTHL, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILECTB U MIOTOK SHEPTHU B IKOCUCTEMAX.

[eorpacdust: MUHEpaITbl, TOPHBIE OPOIbI, OJIE3HBIE HCKOITAEMbIE, TOILIUBO, PECYPCHI.

TexHomorns: XumMudeckas MNPOMBINIJICHHOCTb, MCTAJLIIyprus, CTPOUTCIIbHBIC MAaTCpHaJIbl,
CEIbCKOXO3SICTBEHHOE  MPOM3BOJACTBO,  IUILIEBAas  MPOMBIIUICHHOCTh,  (hapManeBTHYECKast
MPOMBIIIJICHHOCTD, MPOMU3BOACTBO KOCMCTUUCCKHUX IMPCIAPaTOB, MPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepHaoB, SJICKTPOHHAs IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMUHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

B COOTBECTCTBHUU C CHUCTECMHO-ACATCIBHOCTHBIM IIOAXOIOM B CTPYKType JIMYHOCTHBIX
pEe3yIbTATOB OCBOCHHMS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHEro 0O0IIero oOpa3oBaHus BBIIEICHBI
CIICIYIONIME  COCTABISIOIIME:  OCO3HAHWE  OOYYaIOIIUMHCS  POCCHHCKONW  TPaKJIaHCKOMN
UJIEHTHYHOCTHU; FOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOATENBHOCTH U CAMOOIIPEAEICHHUIO; HATMYNE
MOTHBAlMd K OOYYEHHIO; TOTOBHOCTH M CIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
OPUHATHIMA B OOINECTBE MpaBMIaMd M HOPMAMM IIOBEACHMS, HAIUYUEe MPABOCO3HAHUS,
3KOHOFH‘I€CKOI\/JI KYJ'II)TypBI; CHOCO6HOCTI) CTaBUTH LICJIN U CTpOI/ITI) JKN3HCHHBIC ITJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MpeaMera «XHUMUS» OTPaKaroT CHOPMUPOBAHHOCTH
OIbITA TO3HABATEIHLHON M MPAKTHYECKON JEATETBHOCTH OOYYAIOIIUXCS B ITPOIECCE pean3ainu
00pa3oBaTeIbHOM IESITEILHOCTH.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHMS NMpeAaMeTa «XHUMHs» OTpaxaroT c(HOpMHUPOBAHHOCTH
OIbITa MO3HABATEILHON M MPAKTHUECKON MEATETBHOCTH OOYYArOIIMXCS B MPOIECCe peaar3ainnui
00pa3oBaTeNbHOMN AEITELHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

OCO3HaHUS O0YyYarOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00sI3aHHOCTEH, yBa)K€HUS K
3aKOHY U TPABOIMOPSIIKY;

HpeI[CTaBJ'IeHI/Iﬂ O COIIMaJIbHBIX HOpMaX nu HpaBI/IJ'IaX MCXKIINYHOCTHBIX OTHOIHGHI/Iﬁ B
KOJUIEKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW AESTEILHOCTU MPU CO3/IaHUU Y4YEOHBIX MPOEKTOB,
pelIeHNH yueOHBIX U MIO3HABATEIBHBIX 3144, BHIIIOJIHEHHHA XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThl IPYrHX
[PY aHAJIN3€ Pa3InIHBIX BUIOB YU€OHOM IeITEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

[ICHHOCTHOT'O OTHOIICHHUS K HCTOPUYECKOMY U HAYYHOMY HACIIEUIO OTCUCCTBEHHON XMMHH;

YBaXKEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M IPAKTHYECKOTO IPHIOKEHHUS
XMMHH, OCO3HAHHS TOTO, YTO JaHHbIE HAYKH €CTh pPE3yJbTaT JUIMTENbHBIX HAOIOACHUH,
KpOHOTJ'II/IBBIX BKCHepI/IMeHTaﬂBHBIX IIOMCKOB, ITOCTOSTHHOTI'O prna y‘IéHI)IX nu HpaKTI/IKOB;

HUHTEpeCa H [O03HABATEIbHBIX MOTHBOB B MOJYYEHHH M IOCICIYIOIIEM aHAIU3e
I/IH(bOpMaIII/H/I 0 Hepe)IOBI)IX JOCTUXKCHUAX COBpeMeHHOI\/'I OTequTBeHHOﬁ XUMHUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HpaBCTBeHHOFO CO3HaHUs, OTUYCECKOI'O ITIOBEACHUA,

CHOCO6HOCTI/I OILICHUBAThH CI/ITyaLII/II/I, CBA3aHHBIC C XUMHUYCCKUMU SABJICHUAMU, U HpI/IHI/IMaTB
OCO3HaHHBIE PELIEHUS, OPHEHTHPYACH HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



TOTOBHOCTH OLICHMBAaThb CBOE NOBEICHHE M IIOCTYNKH CBOMX TOBAapUIIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUN IMOCTYIIKOB;

4) opMHpPOBaAHUS KYJIbTYPbI 310POBbSI:

MOHMMAHUSA IIEHHOCTeH 370poBOro M 0Oe30macHoro oopasza >KU3HHU, HE0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUIECKOMY 370POBBIO;

coOirofieHusl MpaBuil 0€30MacHOro OOpallleHUs] C BELIECTBAaMH B OBITY, MOBCEAHEBHOU
YKW3HU, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUA IIEHHOCTH TPaBUJ HWHAUBUAYAJIBHOTO U KOJUIGKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAILUAX, YTPOXKAOIIKMX 3J0POBbIO U )KU3HU JIFOJIEH;

OCO3HAHHUA TOCJIEICTBUN W HENPUATHUS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUS aJKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TPy10BOT0 BOCIIMTAHMS

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIbCKOW  JESTEIILHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOUN U JPYTUX BUAAX ACITEIBHOCTH;

YCTaHOBKM Ha aKTHMBHOE Y4YacTHE B pEIICHUM NPAKTHYECKUX 3aJad COLIMAJIbHOU
HAIMpPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

WHTEpeca K MPAKTHYECKOMY H3yYeHHUIO Tpo(deccHuil pa3IngHOro poja, B TOM YHCIC Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUH;

YBAKEHUS K TPYAY, JIIOASAM TpyAa U pe3yiabTaraM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBHAYAIbHON TPaeKTOpHH 00pa3oBaHus, Oyaylien
npodeccuu W pearm3anuyd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, MIHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eJIeCO00pPa3HOT0 OTHOIICHUS K MPUPOJIe KaK MCTOYHHKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

MOHMMAaHUS TJI00ATBHOTO XapaKTepa SKOJIOTHUECKHUX MPOOJIeM, BIUSHUS 3KOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAaHUA HEOOXOTUMOCTH UCIOIB30BaHUS JOCTHKEHUN XUMHUU AJI PELIeHUS BOIPOCOB
PalMOHAIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HENpUATUSA JEHUCTBUM, NPUHOCAIIMX BpEI OKPYXAroLIEW NPUPOIHOU Ccpene,
YMEHHUS TPOTHO3UPOBATH HEOIArONMPHUSATHBIE SKOJOTUYECKHE IOCICACTBUS TPEANPUHUMAESMBIX
JNEUCTBUN U MIPEAOTBPAIIATh UX;

HaJIM4YWs Pa3BUTOIO HKOJOTHMYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJIbTYphI, OIbITA
NEATEIbHOCTH  DKOJIOTMYECKOM  HANPABIECHHOCTH, YMEHUsS  PYKOBOACTBOBATbCA HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON M COIMAJIBLHOM MPAKTHKE, CIOCOOHOCTH U YMEHHUSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKU U
0OIIIeCTBEHHON MTPAKTUKH;

MOHVMAHUSA CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHHs e€ poilu B (HOPMUPOBAHUU
pPaIMOHATBPHOTO HAYYHOTO MBIIIIEHUS, CO3JaHUM IETOCTHOTO MPEACTABICHUS 00 OKpY)KaIomeM
MHPE KaK O €IMHCTBE MPUPOJIbI U YEIIOBEKA, B TO3HAHUU IIPUPOAHBIX 3aKOHOMEPHOCTEN U PELICHUH
po0JIeM CoOXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO0OW 3HAYMMOCTH XHWMHUHU Ui COBPEMEHHOW IMBUJIM3AIUU: B €&
T'YMaHUCTHYECKON HANpaBICHHOCTH W Ba)XHOM pOJIM B CO3JaHUM HOBOW 0a3bl MaTepualbHON
KYJIbTYpPbI, B PEIICHHH TTI00AThHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHUS UEIOBEUYECTBA — CHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTIeueHUN
YCIOBUH YCHENIHOTO TPYAa U IKOJIOTUYECKU KOMGPOPTHOM KU3ZHU KaXI0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHMMAaHUSA CYIIHOCTH METOJOB MO3HAHUS,
UCIIOJIb3YEMBIX B ©CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONIb30BAaTh MOJy4YaeMmble 3HAHUS IS
aHalin3a U OObSICHEHHUS SBJICHUN OKPY)KAIOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS



Jenath 000CHOBAaHHBIC 3aKTIOUYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IEIBIO
MOJIy4EHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTOIh30BaTh XUMUYECKUE 3HAHUS JUISl PEIICHHS TIPOOJieM B
peaNIbHBIX KU3HEHHBIX CUTYAIUIX;

MHTEpEeca K NO3HAHUIO, UCCIIEI0BATENIbCKON AESITEIHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPephIBHOMY OOpa3oBaHUI0 U CcaMO00pa3oBaHUIO, K
AKTUBHOMY TIOJTYUYEHHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3IMuHbIX chepax npodecCHOoHaTbLHON ASSITETbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yIbTaThl OCBOSHHUSI MPOTPAMMbl IO XMMHH Ha YPOBHE CPEIHErO
o01mrero o0pa3oBaHus BKIFOYAIOT:

3HaUUMBIC JUIS  (DOPMHUPOBAHUS MHPOBO33PEHUS OOYYAIONINXCS MEXKIUCIUITMHAPHBIC
(MeXnpeMeTHbIC) O0IIeHAYYHBIC TIOHSATHUS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U
CHenM(pUKy METOJO0B IO3HAHUs, UCIOJIh3YEMBIX B C€CTECTBEHHBIX HaykKax (MaTepus, BEIIECTBO,
SHEprus, SBICHHE, IMPOLECC, CHCTEMa, HAYYHBIM (aKT, MPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSsI, HCCIICIOBAHUE, HAOIOICHNEe, H3MEPEHUE, YKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE YUeOHBIC ICHCTBHS (IT03HABATEIBHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC),
obecnieunBaromue GopmupoBanue (QYHKIIMOHATLHON T'PAMOTHOCTH M COIMAIBHOW KOMITCTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTh ~ OOYyYaloIIMUXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIAUCIUIUIMHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHUS W YHHBEpPCAJIbHBIC YYEOHBIC JICHCTBUS B TI03HABATCILHOU U
COLIMAJIBHOM ITPAKTHKE.

MeTtanpeaMeTHble pe3yJabTaThl OTPAXKAIOT OBJAJCHUE YHHUBEPCATbHBIMU  yUECOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JIOrHYecKHe AeCTBUS:

CaMOCTOSITENIbHO (pOpMYyJTHUpOBaTh W aKTyaJU3HpPOBaTh MpOOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENETISATh IENN JEeATeTbHOCTH, 3aJlaBas MapaMmMeTpbl W KPUTEPUU HX JIOCTHIKEHHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTU C MTOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMI)I JJOTUYCCKOI'O MBIIUJICHUA: BBIACIATH
XapakTepHble NPU3HAKKM TOHATUM W  yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBCTCTBYIOIIUE TOHATUSA JIA 00BSICHEHUS OTACJIIBbHBIX (1)aKTOB u SIBJ'IGHI/II\/'I;

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

YCTAaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTD JIOTHUYECKUE PACCYKICHUS (MHIYKTUBHBIE, T€AYKTUBHBIE, [0 AHAJIOTUH ), BBISIBIISThH
3aKOHOMEPHOCTH M IPOTUBOPEUYUS] B pacCMaTpPHUBAEMbIX SBIIEHUSAX, (POPMYIHpPOBATH BBIBOIBI U
3aKJIIOYEHUS;

MNPUMCHATE B IPOLECCE IMO3HAHWA HCIOJB3YEMBIC B XUMHU CHMBOJIMYCCKHEC (3Ha1<01351e)
MOJIeTIH, TTPe0Opa3OBbIBATh MOJAEIBHBIC MPEICTABICHUS — XUMUUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
xumudeckas ¢Gopmysa, ypaBHEHHE XWUMHUYECKOW pEaKIMu — TpU PEHIeHUH YISOHBIX
MMO3HABATENIbHBIX U MPAKTUYECKHUX 3a7a4, IPUMEHITh Ha3BAaHHbBIE MOJENIbHbBIE MPEACTABICHUS IS
BBIABJICHUS XapPaKTCPHBIX IMIPHU3HAKOB U3Yy4YaCMbIX BCIICCTB 1 XUMHUYCCKUX peaKHHﬁ.

2) 6a30BbIe HccIeI0BaTeIbCKHE 1eiCTBHUS:

BJIaACTh OCHOBAMHU METOJ0OB HAYYHOTI'O IMMO3HAHWA BCUICCTB U XUMHWYCCKUX peaKquI;

(I)OpMy.]II/IpOBaTB oeJan MW 3adadud  HUCCICAOBaHUsA, MCIIOJIB30BAaTh IIOCTABJIICHHBIC U
CaMOCTOSITENTbHO C(OPMYJIMPOBAHHbBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI ISt
(bopMHpPOBaHUS TUIIOTE3HI 110 IPOBEPKE MPABUIIBHOCTH BHICKA3BIBAEMBIX CY)KJICHHIA;



BJIAJCTh HaBBIKAMH CAaMOCTOSATEIBHOTO IUIAHUPOBAHHUS M MPOBEIACHUS YYCHUUYECKHUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOJaTh 3a XOJOM IIpOIecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (OPMYIHPOBATH OOOOUICHUS ¥ BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIEI0BaHMs, COCTABIATh OOOCHOBAaHHBIM OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIeOBAaTENbCKOM M INPOEKTHOW JIEATEeNIbHOCTH,
NPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB pEIICHUs
IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B MIO3HAHMUSL.

3) padorta ¢ nngopMmanmeii:

OPUEHTHUPOBATbCSI B  PA3JIMUYHBIX MCTOYHUKAX MHGpoOpManuM (HaAy4HO-TIOMYJsIpHas
aUTeparypa XMMHUYECKOTO  COJIEpXKaHMsA, CIpPaBOYHBIE IOCOOMs, pecypchl VHTepHera),
aHAJIM3UPOBATh MH(POPMALIMIO PA3IUYHBIX BUJIOB U (HOPM IMPECTABICHHS], KPUTUYECKH OLIEHUBATh
e€ J0OCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dopMynupoBaTh 3ampoChl U HPUMEHATh pPAa3JIM4YHbIE METOABI INPHU IOMCKE U OTOOpE
nHpopMany, HeOOXOMMOM [T BBITIOJHEHHS YI€OHBIX 33124 ONPEIeIIEHHOTO THIIA;

npuoOpeTaTh OMNBIT MCIOJIb30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH M
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAalbHYIO (GOpMy HpeicTaBieHHs HH(OpManuu (CXeMmsl,
rpaduKu, [uarpammbl, TaOJIUIblL, PUCYHKHU U IPYTHUE);

UCMOJIb30BaTh HAy4yHBIH S3bIK B KauyecTBE CpEACTBA IpuU paboTe ¢ XHUMHYECKOM
nHbOpMaNKe: MPUMEHATh MEeXIpPEAMETHbIE ((PU3NIeCKre U MAaTeMaTHIeCKNEe) 3HAKH U CHMBOJIBI,
dbopMyIibl, a06peBUATYpPbI, HOMEHKIIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

3aJaBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOM TeMbl B XOJe JHajora W/WiIM JAUCKYCCHUH,
BBICKAa3bIBaTh niaeu, (1)OpMy.]'II/IpOBaTI> CBOHU MPCAJIOKCHUA OTHOCHUTCIIbBHO BBIINTOJIHECHUA
IIPEIOKEHHON 3a/1a4H;

BBICTYIIATh C IIPE3EHTALIMEN pEe3yJbTaTOB IO3HABATEIBLHON JAESATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIEHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJIHEHUN XMMHUYECKOTO SKCIIEPUMEHTA,
IPAKTUYECKOM PAa0OTHI M0 HMCCIEJOBAHUIO CBOMCTB M3Yy4aeMbIX BELIECTB, peAU3alMM Y4eOHOIO
npoekTa, W (GOpPMYIMPOBATH BBIBOABI IO pe3yJlbTaTaM MPOBEAEHHBIX HCCIEIOBAHUNA MYTEM
COTJIACOBaHUS MO3UIMM B X0J1€ O0CYKAEHHSI U 0OMEHa MHEHUSIMHU.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOK IIO3HABATEIBHYIO JAEATEIbHOCTD,
ompezaensis €€ LEIU W 3aJayd, KOHTPOJIMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeJyUlaraeéMblii  aJrOpUTM JEHCTBHM NpH BBINOJHEHUHM YYEOHBIX M HMCCIEJOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3(PPEKTUBHBIN CIIOCOO UX pelIeHHs ¢ YYETOM MOJIYyYEHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUUYECKUX PEAKLIUAX;

OCYILECTBIISATh CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

HHPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOSHHUS MPOrpaMMBbl MO0 XMMHHM Ha YriIyOJE€HHOM YpOBHE Ha
YPOBHE CpelHEero obmero oOpa3oBaHHs BKJIIOYAIOT crenuduueckue s y4eOHOro mnpeamera
«XUMHS» HAay4yHblE 3HAHUS, YMEHHMSI U CIOCOObI JEHCTBUII 1O OCBOEHMIO, MHTEpPIpETaluu U
npeoOpa3oBaHUIO 3HAHUH, BUABI AEATENBHOCTH IO TMOJIYYEHHUIO HOBOI'O 3HAHUS U NPUMEHEHUIO
3HAHUA B PA3IMYHBIX YYE€OHBIX CHUTyalUsiX, a TaKK€ B pEATbHBIX XU3HEHHBIX CHUTYyallHsX,
CBA3aHHBIX C XMMHUEH. B mporpamMme 1o XMMHUH IIPEIMETHBIE Pe3yJIbTaThl IPEACTABICHBI 110 TO1aM
U3Y4YCHHUS.



10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsD OTPAKAIOT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: 0 MECTE U 3HAUEHUU OPraHMYEeCKONH XUMHUHU B CHCTEME
€CTECTBEHHBIX HayK M €€ PO B 00ECIEUYEeHUN YCTOWYMBOTO PAa3BUTHUS YEJIOBEUECTBA B PEILICHUH
po0JieM HKOJIOTMYECKOM, SHEPreTHUYecKOW M MUIIEBOM 0e30MacHOCTH, B PAa3BUTHUU MEIUIIUHBI,
CO3JIaHMHM HOBBIX MAaTEpPHAaJOB, HOBBIX HMCTOYHHKOB HSHEPIHH, B OOECHEUCHHH PALMOHAIBHOTO
MIPUPOJIONOIB30BaHuUs, B (JOPMUPOBAHUU MUPOBO33PEHUS M OOIICH KyIbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN Cpe/Ie;

BJIQJICHUE CHCTEMOM XUMHUYECKHX 3HAaHUM, KOTOpas BKJIKOYAECT: OCHOBOIOJIArarolue
MOHSTHS — XUMHUYECKHIA 3JIEMEHT, aToOM, SIIPO U DIICKTPOHHAast 000JI04Ka aToma, s-, P-, d-aTOMHbIC
opOUTaNIu, OCHOBHOE U BO30YXKIEHHOE COCTOSIHUS aTOMa, THOpUAN3aIUsl aTOMHBIX OpOUTaliel, HOH,
MOJIEKYJIa, BAJIEGHTHOCTD, AJIEKTPOOTPULIATENIHOCTD, CTENIEHb OKUCIIEHUS, XUMUUECKas CBSI3b, MOJIb,
MOJIIpHasi Macca, MOJIAPHBIA 00BEM, YIIIEPOIHBIM CKeNleT, (yHKIHMOHAIbHAs TpyINa, paauKal,
CTPYKTypHBIE (QOpMyIbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJIETHBIC), M30MEpHUS CTPYKTypHas H
MIPOCTPAHCTBEHHAs (TeOMeTpUYecKasi, ONTHYECKas), U30MEPbl, TOMOJIOTUYECKUI P, TOMOJIOTH,
YIJIEBOJIOPOABI, KUCIOPOA- U a30TCOAEPKAINE OPraHUYECKHE COCIMHEHHs, MOHOMED, IOJUMED,
CTPYKTYpPHOE€ 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS; TEOPUH, 3aKOHBI (IEPUOANYECKUN 3aKOH
. . MenneneeBa, Teopust CTpO€HUs opraHndeckux Bemniects A. M. bytinepoBa, 3aK0OH coXpaHEeHHUs
MacChl BEILIECTB, 3aKOH COXPAaHEHUS W MPEBPALICHUS HSHEPrUH NPU XUMHUYECKHX PEaKIUsX),
3aKOHOMEPHOCTH, CUMBOJIMUECKUN A3bIK XUMUHU, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIIIE B OCHOBE
[NOHUMAaHHUS NMPUYMHHOCTU U CHUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEJICTABICHUS O MEXaHHU3Max
XUMUYECKUX PEAKINH, TEPMOJUHAMUYECKUX U KUHETUUYECKNX 3aKOHOMEPHOCTSIX MX MPOTEKAHUSI, O
B3aMHOM BIIUSHUM aTOMOB M TPYII aTOMOB B MoJeKylax (MHAYKTUBHBI U ME30MEpHBII
a¢dexrsl, opueHTanTsl [ u I poga); hakTosorndeckue cBeIeHUs O CBOWCTBAX, COCTABE, MOJYICHUN
1 0e30MacHOM HCIIOJIb30BAHUM Ba)KHEWIINX OPraHWYeCKUX BEIIECTB B OBITY M MPAKTHUECKON
NESATETLHOCTH YEJIOBEKA, OOIINX HAYYHBIX MPUHIMIIAX XMMHYECKOTO MPOU3BOJICTBA (HA TIPUMEPE
MIPOM3BOJICTBA METAHOJIA, IepepaboTKH HEDTH);

c(OpPMUPOBAHHOCTh  YMEHUM: BBISIBIIATH ~ XapaKTEpHbIE  MPU3HAKA  TIOHSITHH,
YCTaHaBJIMBATh UX B3aMMOCBSA3b, HCIIOJIb30BATh COOTBETCTBYIOIIME TOHATUS MPU ONHUCAHUU
COCTaBa, CTPOCHHUS U CBOWCTB OPraHMYECKUX COCTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUH:

WCIIOJIb30BaTh XUMHUUYECKYI0O CUMBOJIMKY JIJIsSi COCTABJICHUS MOJICKYJSPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKENETHBIX) POPMYIT OpraHuYeCKUX BEIIECTB;

COCTABJISITh YPABHEHMS] XUMUUECKUX PEAKIUA U PACKPHIBATh UX CYITHOCTH: OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIMH MOCPEICTBOM COCTABJICHUS AIEKTPOHHOrO OallaHca ATHX PEaKIuii,
peakIuii HFOHHOTO OOMEHa MyTEM COCTABJIEHHUS UX TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHI;

W3rOTaBIMBATH MOJIEIM MOJIEKYJI OpPraHMYECKUMX BEIIECTB s WIUIIOCTpAlMUd UX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI: YCTaHABIMBATh MPUHAICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB M0 UX COCTAaBY M CTPOCHHUIO K OMPENEIIEHHOMY KJacCy/Tpylie COeIWHEHUH, naBaTh UM
Ha3BaHus Mo cucrematudeckorr HomeHkarype (IUPAC) u npuBoAuTh TpUBHATBHBIC Ha3BAHUS LIS
OTJENbHBIX TMPEJCTaBUTENEH OpraHMYeCKUX BELIECTB (ITUJIEH, aleTWIEH, TOJIyOJ, TJULEPUH,
ATUJICHTIIMKOJb, (heHo, dhopManbaeru, aneTalbIeru]], aleTOH, MypaBbUHAas KHUCIOTa, YKCYCHas
KHCIIOTa, CTEapUHOBAs, OJICMHOBAs, MAJbMUTUHOBAs KHUCJIOTHI, TJUIUH, ajJaHUH, MajibTO3a,
bpyKTO3a, aHUIWH, TUBHHUI, U30IIPEH, XJIOPOMPEH, CTHPOII U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPENETATh BHJ XHUMHYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHMX (KOBAJICHTHAs U UOHHAS CBSI3b, G- U T-CBSI3b, BOJOPOAHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTH TIOJOKEHUS TEOPHUH CTPOSHUS OpPTraHUYECKHX
BemiectB A. M. bytnepoBa nnsi oOBSICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa U
CTPOEHHS;



c(OPMHPOBAHHOCTh YMEHHMH XapakTepuU30BaTb COCTaB, CTpOEHHUE, (UNYECKHE W
XMMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENEN Pa3IMUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB!
aJIKAHOB, LIMKJIOAJIKAHOB, AalKEHOB, aJKAJMEHOB, AJIKHHOB, apOMATHUYECKUX YIJIEBOJOPOJIOB,
CIUPTOB, aJbJETHJOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXHBIX 3(UPOB, KUPOB,
HUTPOCOCIMHEHUI U aMUHOB, aMUHOKHCJIOT, OEJIKOB, YTJIeBOJOB (MOHO-, M- U MOJUCAXAPUIOB),
WUIIOCTPUPOBaTh T'€HETHYECKYI0 CBSI3b  MEXKJIYy HHMMHM YPAaBHEHUSIMH  COOTBETCTBYIOLIMX
XUMUAYECKHUX PEaKIUi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHHs IOATBEPXKJaThb Ha KOHKPETHBIX IIPUMEpax XapakTep
3aBUCUMOCTH DPEAKLIMOHHOW CIIOCOOHOCTH OPraHMYEeCKHX COCIUHEHHWH OT KpPaTHOCTH M THIIA
KOBQJIEHTHOH CBSI3U (G- U T-CBSI31), B3aMMHOI'O BIMSHHS @aTOMOB U I'PYIII aTOMOB B MOJIEKYJIAX;

c(OpPMHPOBAHHOCTh YMEHUS XapaKTePHU30BaTh UCTOYHUKHU YTIIEBOJIOPOIHOTO CHIPhs (HEPTH,
IPUPOJHBIN ra3, yroip), ClocoObl €ro nepepaboTKH M IMPAKTHUYECKOe MPUMEHEHUE MPOIYKTOB
nepepadboTKH;

c(OPMHPOBAHHOCTh BJIQJICHUS CUCTEMOIl 3HAaHMM O €CTEeCTBEHHO-HAay4YHBIX METO/Aax
MO3HAHUS — HAOIIOJICHUH, U3MEPEHUH, MOJICIIMPOBAHIH, SKCIIEPUMEHTE (PEaIbHOM M MBICIEHHOM)
Y YMEHMSI IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHSI  NMPHUMEHSATh  OCHOBHBIC  OIEPAllMd  MBICIUTEIBHON
NeSTeNbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHME, OOO0OIIeHHEe, CUCTEMaTH3allMio, BBISBICHUE
MPUYMHHO-CJICICTBEHHBIX CBS3€H — JJISl H3y4YCHHUsI CBOWCTB BEIIECTB U XMMUYECKUX PEaKIIHii;

c(OPMHPOBAHHOCTb YMEHUI: BBIABIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUN C MOHATUSAMHU U
MPEJCTaBICHUSAMH JIPYTHX €CTECTBEHHO-HAYYHBIX NPEAMETOB i 60Jiee OCO3HAHHOTO TTOHUMAaHHUS
CYIIHOCTH MaTe€pHaJIbHOI'O €IMHCTBA MHUPA, MCIIOJIb30BaTh CUCTEMHbIE 3HAHUS 110 OpPraHMYECKOH
XMMUU 17151 OOBSCHEHHS U TIPOTHO3UPOBAHUS SIBIICHHH, MMEIOINX €CTECTBEHHO-HAYYHYIO IPUPO.LY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH pacy€Thl MO XUMHUYECKUM (opMmyiaaM MU
YpaBHEHHSIM XUMHUECKUX PEAKIMNA C UCTIOIb30BaHUEM (PH3MUECKUX BEIMYMH (Macca, 00bEM Ta3oB,
KOJINYECTBO BEILIECTBA), XapaKTEPU3YIOIIMX BEIECTBA C KOJMYECTBEHHOH CTOPOHBI: pacuérhl 1O
HaXOXJICHUI0O XMUMHUYECKOH (POpPMYIIbI BEIIECTBA 1O M3BECTHBIM MAaCCOBBIM JIOJSIM XHUMHUYECKUX
3JIEMEHTOB, IPOJYKTaM CTOpaHMsl, INIOTHOCTH I'a3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHA: MPOTHO3UPOBATh, AHAIM3HPOBATH M OICHUBATH C TTO3UIHIA
HKOJIOTUYECKOM O€30MacHOCTH TOCHIEACTBUS OBITOBOW M MPOM3BOJACTBEHHOW JEATEIILHOCTH
YeJI0BEKa, CBA3aHHOW C mepepaboTKON BENIECTB, UCTIONB30BATh MOyYSHHbIC 3HAHUS [T TIPUHSTHS
IPaMOTHBIX pelIeHHH MPoOIeM B CUTYalUsX, CBI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSATENBHO IUIAHUPOBATh M TPOBOIUTH XUMHUYECKHUIMA
HKCHEPUMEHT (TOJIy4YeHHE M M3yueHHE CBOWCTB OPraHMYECKUX BEIIECTB, KaUECTBEHHBIE PEaKIMU
YIIIEBOAOPOAOB PA3IMUHBIX KJIACCOB M KUCIOPOJCONEPKAIUX OPTaHUYECKUX BEIIECTB, PEIICHHE
HKCHEPUMEHTAIbHBIX 33j[ad M0 PACIO3HABAHUIO OPraHUYECKHX BEIIECTB) C COOJIIOJIEHUEM MPABUI
0e301acHOro OOpalleHysl ¢ BEIeCTBaMU U JJabopaTOpHBIM 000pyI0BaHUEM, (POPMYIHPOBATH LIETh
HCCIIEIOBaHMSI, TPEACTABIATh B PA3IUYHON (OpMe pe3ynbTaThl HKCIEPUMEHTA, aHAU3UPOBaTh U
OLIEHUBATh UX JJOCTOBEPHOCTD;

c(OPMHPOBAHHOCTH YMEHHIA:

coOnrofaTh MpaBWiIa HKOJOTUYECKH IIeJ1IeCO00pa3HOro MoBeNeHUss B ObITY M TPYAOBOM
JESITeIbHOCTH B LENAX COXPAHEHUs CBOETO 37I0POBbs, OKpYXKarolled NpUPOAHON cpensl U
TOCTIDKEHUS €€ YCTOWYMBOTO Pa3BUTHS;

0CO3HaBaTh OINACHOCTh TOKCHMYECKOTO MJECWCTBUS HA JKUBbIE OPraHU3MBI OIpeeNEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMas cMbIch noka3arens [1JIK;

aHATM3UpPOBaTh  1€JIECOOOPa3HOCTh  MPUMEHEHHs ~ OpPraHMYeCKUX  BEIIeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PUCK-TIOJNB3a;

c(OPMHPOBAHHOCTh YMEHUH: OCYIIECTBIATH IleJICHANpPABIEHHBIH TOUCK XMMHUYECKON
nH(pOpMallMd B pa3IMYHbIX MCTOYHMKAX (Hay4dHass W ydeOHO-Hay4yHas JMUTepaTypa, CpeacTBa
MaccoBoil uH(popmanuu, HWHTepHET u JApyrue), KPUTHUYECKH aHATU3UPOBATh XHUMHYECKYIO
nHpopmanuto, nepepadareiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBHUU C IOCTaBJICHHOW Yy4eOHOM
3a7a4ei.



11 KUIIACC

[TpenmerHble pe3ynbTaThl OCBOEHUs Kypca «O011ast 1 HeopraHMuecKasi XUMHs» OTPaKaroT:

c(OpPMHPOBAHHOCTD MPEACTABICHUNA: O MATEPUATHHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
II0O3HABAEMOCTH SIBJIICHUH NPUPOJBI, O MECTE U 3HAYECHUU XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U
e¢ pomu B 00eCHEUYEHHWH YCTOWYMBOTO pAa3BUTHs, B PEHICHUH NPOOJIEeM 3KOJIOTHMYECKOH,
SHEPreTUYECKOM 1 MuIIeBoi 6€301aCHOCTH, B Pa3BUTUU MEAULIMHBI, CO3/IJaHUM HOBBIX MAaTEpUAIIOB,
HOBBIX HCTOYHHMKOB OJHEPIWH, B OO0ECIEUYEHUH PAIOHAIBHOTO MPUPOIOINOIb30BAHUSA, B
(GOpMHpPOBAaHUN MHUPOBO33PEHUSI M OOLICH KyIbTypbl UEJIOBEKa, a TaKXe SKOJIOTMYECKH
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOMN CPEIe;

BIAJICHAE CHCTEMOM XMMMYECKHX 3HAHMH, KOTOpas BKIIOYACT: OCHOBOIIOJATAIOIINE
MOHATHSI — XUMUYECKUHN 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, JIEKTPOHHAs 000JI0YKa aroma, S-,
p-, d-aToMHbIe OpOHMTAIIH, OCHOBHOE U BO30YXKIEHHOE COCTOSHUS aTOMa, THOPUIU3ALUS aTOMHBIX
opOuTanel, WOH, MOJEKYJIa, BAJECHTHOCTh, OSJIEKTPOOTPHULATEIFHOCTb, CTEIEeHb OKHCJICHUS,
XMUMHYECKas CBsI3b (KOBAJEHTHAs, HOHHAs, MeTasIM4yecKas, BOAOPOAHAs), KpHUCTaNIM4ecKas
pemeéTKa, XMMHUYECKas peaKkUus, PacTBOP, JJIEKTPOJIUTHI, HEIEKTPOJIUTHI, SJICKTPOIUTHYECKAs
JUccouuanys, CTENEeHb IUCCOLMALNU, BOJOPOAHBINA IIOKA3aTelb, OKHUCIMTENb, BOCCTAHOBUTEID,
TEIUIOBOH 3(PPEKT XUMHYECKOH peakIMHh, CKOPOCTh XHMHYECKOH peakluu, XUMHUYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOpUs IEKTPOIUTHUECKON TUCCOLMALINY, IEPUOANYECKHM 3aKOH
JI.. MenneneeBa, 3aKOH COXpAaHEHUs MAacCChl BELIECTB, 3aKOH COXPAaHEHUS U IIPEBPALLCHHUS
SHEPruM NpU XMMHUYECKUX PEAKLMSX, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMS, JISKALUE B
OCHOBE IIOHMMaHMS MPUYMHHOCTH M CUCTEMHOCTH XMMHYECKHX SBJICHUH; COBPEMCHHBIE
IIPEACTABJIEHUS O CTPOCHHM BEIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HaJMOJIEKYJISIPHOM
YPOBHSX; NPEICTaBICHHSA O MEXaHU3Max XHMHUYECKUX PpEaKUHMHd, TEepMOJUHAMHYECKHX
U KMHETHMYECKUX 3aKOHOMEPHOCTAX HMX NPOTEKAHMs, O XMMHYECKOM pPAaBHOBECHM, PacTBOpax H
JMCIIEPCHBIX CUCTeMax; (DaKTOJOTHUYECKUE CBEICHHUS O CBOMCTBaX, COCTaBe, IMOIYYEHUH U
0€30MacHOM HCIOJIb30BAHUN BA)XKHEWIIUX HEOPraHWYEeCKUX BEHIECTB B OBITY M IPAKTHUECKON
JeSTeIbHOCTH YEJI0OBEKa, OOIMX HAyYHBIX MPUHIUIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI: BBIABISATH XapaKTEpHbIE MPU3HAKU MOHSTUN, YCTaHABIIMBATH
UX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOILUME IOHATHS IPU ONUCAHUM HEOPraHUMYECKHUX
BEILIECTB U UX IIPEBPAILCHHUI;

c(OPMHUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XUMMUYECKYIO CHUMBOJMKY JUI COCTaBJICHUS
(bopMyJ1 BEIIECTB U ypaBHEHUI XMMHUECKUX peakiuil, cucreMatniyeckyto HomeHkiarypy (IUPAC)
Y TPUBHAJIbHBIE HA3BAHUS OT/EIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUSI ONPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIIEHUS XUMHUYECKHX
JJIEMEHTOB B COEIMHEHUAX, BHJ XUMHYECKON CBsA3M (KOBAJEHTHas, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUINYECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHsSI OOBSICHATH 3aBUCHUMOCTb CBOWCTB BELIECTB OT BHJA
XUMHUYECKON CBSI3U M THMA KPUCTAIMYECKOM pemeéTKd, OOMEHHBIM U JTOHOPHO-aKLIENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H;

c(OpMUPOBAHHOCTh YMEHHUH: KJacCU(PUIMPOBATh: HEOPraHMYECKHE BellecTBa IO HX
COCTaBy, XUMHUECKHE DPEAKLIMU IO pa3IMYHBIM IpH3HAKaM (YUCIy U COCTAaBY pearupyroIiux
BELIECTB, TEIUIOBOMY 3(QeKTy peakuuu, HU3MEHEHHUIO CTENeHEeH OKUCICHHS D3JIEMEHTOB,
O00paTUMOCTH, YYacCTHIO KaTajqu3aTopa M JIpyrHe); CaMOCTOSTeNbHO BHIOMpATh OCHOBaHMUS U
KpUTEPUH I KJIaCCU(UKALUY U3Y4aeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIHii;

c(OPMHPOBAHHOCTh yYMEHHUS PpacKpbIBaThb CMBICH Iepuoanyeckoro 3akoHa J[. W.
MenzneneeBa U JIEMOHCTPUPOBATH  €r0  CHUCTEMATHU3HPYIOIIYIO,  OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIIUY;

Cc(OPMHUPOBAHHOCTh YMEHMH: XapaKT€pHU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XUMUYECKUX DJIEMEHTOB IEepBOro—4eTBEPTOro Imnepuonos llepuomuueckoir cucremsr J[.H.



MenpeneeBa, UCIOJIb3Ysl IOHITHS «IHEPIETUUYECKUE YPOBHUY, «IHEPTrEeTUUECKUE OLYPOBHU», «S-,
p-, d-aToMHBIC OpOWTATH», «OCHOBHOEC M BO30YKIEHHOE SHEPreTHUCCKHE COCTOSIHUS aToMay,
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB XMMHYECKHX 3JIEMEHTOB M MX COCAMHEHUH I10
nepuojgaMm u rpynnam I[lepuonuueckoit cuctemsl J[. M. MenneneeBa, BaJICHTHbIE BO3MOXKHOCTHU
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh (OMUCHIBATH) OOIINE XMMUYECKHUE CBOWCTBA
BEUIECTB pPAa3JIMYHbIX KJIaccoB, MOATBEP)KIATh CYIIECTBOBAHUE TI'E€HETHMUECKON CBSI3U MEXKIY
HEOPraHUYECKHUMH BELIECTBAMU C IOMOILBIO YPAaBHEHHI COOTBETCTBYIOIUX XUMHUECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTH: OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakiuii mOoCpPeACTBOM COCTaBIICHHUS JJIEKTPOHHOIO OallaHCca ATHX Peaklui; peakiuil HOHHOTO
oOMeHa IyTEM COCTABIICHHSI UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHU; PeaKklnil THAPOIN3a;
peaxkuuii KomruiekcooOpa3zoBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB [IMHKA U aIFOMUHHUS);

c(OPMHUPOBAHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHX
peakuuii ¢ Y4€TOM HX OHHEPreTUYECKHX XapaKTEPHUCTHK, XapaKTep HW3MEHEHUsI CKOPOCTH
XUMHAYECKOH pEeaKkIMi B 3aBHCHMOCTH OT PA3JIMYHBIX (PAKTOPOB, a TaKXKe XapakTep CMEIICHUS
XMMHUYECKOT0 PaBHOBECHS MO/ BIUSHUEM BHEIIHUX Bo3zaelicTBuid (mpuniun Jle larensbe);

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XMMHUYECKHE pEaKLUH, JIeXkKallue B OCHOBE
MIPOMBIIIIJICHHOTO MOJIYY€HHUsI CEPHON KUCIOThI, aMMHUaKa, OOII1e Hay4YHbIE MPUHIIUIIBI XUMHUYECKUX
IIPOU3BOJICTB; 11€JI€CO00PA3HOCTh IPUMEHEHHSI HEOPTaHUYECKUX BELIECTB B IPOMBIIIJIEHHOCTH U B
OBITY C TOUKHU 3pEHUSI COOTHOIICHHSI PUCK-TIOJB3A;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUN O METOJAaX HAYYHOTO MO3HAHUS SIBJICHUU
MPHUPOABI — HAOIIOIeHHE, U3MEPEHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT (pealbHbId U MBICICHHBIH ),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHATh 3TH 3HAHUSA NIPU SKCIIEPUMEHTAILHOM
UCCJIETOBAaHUH BELIECTB U AJIsI OOBSICHEHHS] XMMHUYECKHUX SIBICHHUN, UMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;

c(OPMHUPOBAHHOCTh YMEHHMSI BBISABIATH B3aUMOCBSI3b XMMHUYECKMX 3HAHUH C MOHATUSAMHU U
MIPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHbIX MIPEIMETOB Ui 00Jiee 0CO3HAHHOTO MOHUMAaHUs
MaTEpUaIbHOTO EJUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACU€Thl: C MCIOIb30BAaHUEM MOHATUN «MaccoBas
7107151 BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHILIEHTPAIU»; MAacChl BEIleCTBA WM 00bEMa rasza mno
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MU OOBEMY OIHOIO M3 Y4YacTBYIOIIMX B peaKIuu
BEIIECTB; TEMJIOBOT0 3((eKra peaklnu; 3HaueHUsI BOJOPOJHOIO MOKAa3aTelsl pacTBOPOB KUCIOT U
1iesouel ¢ U3BECTHOW CTENEHBIO IUCCOIMAINN; Macchl (00bEMa, KOJIMYeCcTBa BEIIECTBA) MPOYKTa
peakuuu, €ciyu OJHO M3 MCXOJHBIX BELIECTB JaHO B BUIE PacTBOpa C ONPEAEIEHHOW MacCOBOU
7071l pacTBOPEHHOTO BEIIECTBA WM J1aHO B M30BITKE (MMEET NMPUMECH); JI0JIM BbIXOJA MPOIYKTa
peakuuu; 00bEMHBIX OTHOLIEHUH Ta30B;

c(OpMUPOBAHHOCTh YMEHMI: CaMOCTOSITENIHO IUIAHUPOBATh W IMPOBOJUTH XUMHUECKUN
HKCHEPUMEHT (IIPOBEIECHUE peakiuii MOHHOro oOMeHa, MOATBEPKACHHE KadyeCTBEHHOI'O COCTaBa
HEOpPraHMYECKUX BEIIECTB, ONPEEIICHNE Cpellbl PacTBOPOB BEUIECTB C MOMOIIbIO HMHAUKATOPOB,
U3yuyeHHe BIMSHUSA paA3IMYHBIX (AKTOPOB HA CKOPOCTh XUMHUECKOW pEaKIMu, pelieHHe
SKCIIEPUMEHTAJIbHBIX 3a7au 1o Temam «Mertamisl» U «Hemeramib») ¢ coOM0eHUEM IIPaBUI
6e30macHOro oOpalieHus ¢ BEeIeCTBaMU M J1a00OpaTOpHBIM 000pYyAOBaHUEM, (GOPMYIHUPOBATH LIETb
UCCIIEIOBaHMs, IPEJCTABISITh B Pa3InYHON (QopMe pe3yabTaThl dKCIEpUMEHTa, aHAIU3UPOBATh U
OLIEHMUBATh UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHI: COOJIOIATh TMpPaBWIA MOJB30BAHUS XUMUYECKON TOCYI0N U
71a00paTOPHBIM 000PYIOBAaHHEM, OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMAMHU IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB, IKOJIOTUYECKH 11eJ1eCO00Pa3HOro MOBEACHUS B
OBITY U TPYIOBOU JIEATENBHOCTH B LIEJISIX COXPAHEHHs CBOETO 3/I0POBbsI, OKPYKAIOLIEH MPUPOAHOI
Cpelbl U JOCTHXKEHUS €€ yCTOMYMBOIO pa3BUTHUS, OCO3HABATH OMACHOCTh TOKCHYECKOrO JEHCTBUS
Ha JKHMBBIE OPraHU3Mbl OIPEAEIEHHBIX HEOPraHMYECKHX BEIIECTB, IOHMMAasl CMBICI IOKa3aTels

ITIK;



c(OPMHPOBAHHOCTh yMEHUIL:

OCYILECTBJIATh LEJICHANPABICHHBI MOUCK XUMHUYECKOU

nH(popMallMd B pa3IMYHbIX MCTOYHUKAX (Hay4yHass M ydyeOHO-Hay4Hasl JIUTeparypa, CpelcTBa
MaccoBoil uMH(popManuu, MHTEpHET M JApyrue), KPUTHYECKH aHATU3UPOBATh XHUMHYECKYIO
uH(popmMaluio, nepepadarbiBaTh €€ M HCIOJIB30BATh B COOTBETCTBUU C IOCTaBICHHOW yuyeOHOMU

3a7a4ei.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne |[HanMeHOBaHUE pa3ieioB U TEM KosmgectBo yacoB OnekrpoHHbIe (HU(POBEIC)
T1/T1| IPOTpaMMBI Beerol[Kont- TTpak- 00pa3oBaTeNbHBIC PECYPCHI
POJIbHBIC ||[THYECKUE
paboThl  |[paboThI

Pa3znen 1. Teopernueckne 0CHOBBI OPraHM4YeCKOM XMMHUM.

1.1|ITpenmeT opraHMYECKOM XUMHUH. 8 bubnnoreka [JOK
Teopust cTpoeHUsI OPraHMYECKUX https://m.edsoo.ru/d69df650
coenunenuit A. M. byrneposa
Hroro no pazgeny H8 H
Pa3znea 2. YrieBoaopoabl.
2.1|IIpenenbHble YyrIeBOAOPOIbI — 5 bu6mmoreka [JOK
QJIKaHBI, IUKI0ATKAHBI https://m.edso0.ru/d69df650
2.2||HenpenenbHble yrieBOIOPOJIBI: 14 1 bub6nuorexa [IOK
AJIKEHBI, AJIKA/IMEHBI, aJIKHHBI https://m.edso0.ru/d69df650
2.3||ApoMaTHYEeCKHE YTIIEBOAOPOIBI 8 bubnnorexa [JOK
(apeHsr) https://m.edsoo.ru/d69df650
2.4 [IpupoiHbIE HCTOUHUKHU 4 bub6nuorexa [IOK
YIIJIEBOJIOPOIOB | UX TepepaboTka https://m.edsoo.ru/d69df650
2.5|"anoreHnpon3BoaHbIE 4 1 bu6nuorexa [IOK
YIJIEBOJIOPOJIOB https://m.edsoo.ru/d69df650
Wroro mo paszneny H35 H

Paznen 3. Kuciiopoacoaep:xamue opraHn4ecKkue CoeJUHEHMS.

3.1||Crmpter. DeHON 11 1 bubnnoreka [JOK
https://m.edsoo.ru/d69df650
3.2||[Kap6oHuIIbHBIE COEANHEHUS: 21 1 bubnuorexa [IOK
aJbJCTUIBI U KeTOHBI. KapOoHOBEIE https://m.edso0.ru/d69df650
kucinoThl. CrioxxHble 3¢upsl. XKupsl
3.3||YraneBoubl 9 1 bu6nmoreka [JOK
https://m.edsoo.ru/d69df650
Hroro no pasneny H41 H
Pa3znen 4. A3oTconep:kaniue oprannyeckre coeJUHEHHUs.
4.1||AMuHBI. AMUHOKHCIIOTEL. benku 12 1 2 bu6mmoreka [IOK

https://m.edso0.ru/d69df650



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

Ne [[HanmeHoBaHME pa3aeioB U TEM KonuuecTBo uacoB DOnekTpoHHbIE (IUGPOBEIE)

I1/1||IpOrpaMMBbl Beerol[Kont- TTpak- 00pa3oBaTesIbHbIE PECYPChI
POJIbHBIE ||[THYECKHE
paboThl  ||paboThI

Uroro no pazueny H12 H

Paspen 5. BeicOKOMOJIEKY IsIpHbIE COCIMHECHUS.

5.1||BoicokoMOIeKysipHbIE COSAMHEHUS |6 1 bubmmorexa [IOK

https://m.edsoo0.ru/d69df650

‘I/ITOFO 0 paszeny H6 H

OBUIEE KOJIMYECTBO HACOB IIO ||102 |3 6

I[MTPOI'PAMME

11 KUIIACC
Ne ||HammenoBaHue pa3aenoB U TeM KonunuecTBo yacos OnexTpoHHbIE (LIPPOBHIE)

T1/T1| TPOTpaMMBI Beero|Kont-  |TIpax- o0pa3oBaTeNbHbIE PECYPCHI
POJIbHBIE | TUYECKUE
paboThl |paboThl
Pa3znen 1. Teopernueckne 0CHOBBI XUMUH.
1.1||Crpoenue atoma. [lepuogndeckmii |9 bubnnorexa [JOK
3akoH ¥ [lepuoanyeckas cucrema https://m.edsoo.ru/2dd57f24
XUMHYECKUX 3jieMeHToB J[. 1.
MenneneeBa
1.2||Ctpoenue BemectBa. MHOrooOpasue|11 1 bu6nuorexa [IOK
BEILIECTB https://m.edsoo.ru/2dd57f24
1.3|| Xumuueckue peaxkium 19 1 3 bubnnorexa [JOK
https://m.edsoo.ru/2dd57f24
‘I/IToro IO pa3feny H39 H
Pa3nea 2. Heopranmueckasi Xumusi.
2.1||Hemeramnsl 31 1 3 bubmuorexa [JOK
https://m.edsoo.ru/2dd57f24
2.2 ||MeTamibl 23 1 2 but6mmorexa [IOK
https://m.edsoo.ru/2dd57f24
Hroro no pazaeny H54 H
Pasznen 3. Xumus v :Ku3Hb.
3.1||MeTtoas! TO3HAHUS B XUMHHA. XUMUHA ||9 bu6nmnoreka [JOK
U JKU3HD https://m.edsoo.ru/2dd57f24
‘I/IToro 0 pa3feny H9 H
OBILIEE KOJIMYECTBO YACOBIIO |102 |4 8
I[MTPOT'PAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

ITOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
Ne [Tema ypoka KomnmuecTBo yacos [Hara DIIEKTPOHHBIE
1/ Beero  |[Kont- TTpak- n3y4deHus |[IudpoBbIe
n POJTBHBIE |[THYECKHE o0Opa3oBaTeNbHbIC
L paboThl  |[paGoThI peCypChI
1 ||[Ipenmer u 3HaueHuE 1 bubmuoreka [IOK

™|

“]

~]

il

2]

]

Z]

“]

OpraHUYECcKOil XUMUH,
IIPEJICTaBICHUE O
MHOT000pa3uu
OPraHUYECKUX COCTUHEHUIN

https://m.edsoo0.ru/36
86e6f5

DIIEKTPOHHOE CTPOEHUE 1 bubnuorexa [JOK
aToma yriiepoja (OCHOBHOE https://m.edsoo.ru/Oc
¥ BO30YKIEHHOE e6fd4c

cocrosiHusi). BajeHTHBIC

BO3MOYKHOCTH aToMa

yriepoaa

XumMmudeckas CBS3b B 1 bu6mmoreka [IOK
OpPraHUYeCKUX https://m.edsoo.ru/8d
coemuHEHUsX. MeXaHn3Mbl 39f5c8

00pa3oBaHus KOBAJCHTHOU

CBSI3H, CIIOCOOBI pa3phiBa

CBsA3EH

Teopust ctpoeHus 1 bubnunoreka [JOK

OPraHUYECKUX COCTUHEHUIN
A. M. byrneposa

https://m.edsoo.ru/9e
595ch8

Bunbr uzomepuu: 1 bu6mmoreka [JOK
CTPYKTYypHas, https://m.edsoo.ru/b0
IIPOCTPAHCTBEHHAS. €61661
OnekTpoHHbIe 3 (PEKTH B

MOJIEKYJIaX OPraHUYECKUX

COeTMHEHNN

[Ipeacrasnenue o 1 bu6mmoreka [JOK

KJIacCU(pUKALUU U
CUCTEMATHYECKas
Homenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

https://m.edsoo.ru/c2
12dd21

Knaccudukanus peakimii B
OPraHNYeCKON XUMHH

bu6nmoreka [JOK
https://m.edsoo.ru/ba
5706aa

CucreMaruzanus u 1 bubmuorexa [JOK
00001IEHNE 3HAHUM TT0 https://m.edsoo.ru/87
TeMe a37cab

AJKaHBI: TOMoOJIornYeckuii |1 bu6nmoreka [JOK

psn, obmias popmyna,
HOMEHKJIaTypa U U30MEpH4,
AJIEKTPOHHOE U

https://m.edsoo.ru/25
al14636



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636

Ne
1/

Tema ypoka KonnuecTBo yacos [ara DNEeKTPOHHbIE
Beero  |[Kont- TTpak- u3y4eHus |[quppoBbie
pOJbHBIE |THHuecKue o0Opa3oBaTeNbHbIC
paboTel  (|paGoThI PeCYpChI
POCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJT
dusnueckue u xumuueckue||l bubmuoreka [JOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/31
37711c
HaxoxaeHue ankaHoB B 1 bubmuoreka [JOK
npupoje. CriocoObl https://m.edsoo0.ru/25
HOJTY4CHHS U IPUMEHCHHUE 9b0a5b
AJIKaHOB
ukmoankaHbl: o0IIas 1 bubmuoreka [JOK
bopmyIta, HOMEHKIaTypa U https://m.edsoo.ru/15
H30MepHs, 0COOCHHOCTH 6730d2
CTPOCHUS M XUMHYECKHIX
CBOICTB, CITIOCOOBI
MOJTy4YEeHUsI U IPUMEHEHUE
Pemenue pacuérubix 3anau ||1 bubnuorexa [JOK
Ha ONpeeIcHHE https://m.edsoo.ru/bf
MOJICKYJISIPHOU (POPMYJIBI 84d8eb
OpPraHHYECKOTO BEIIeCTBA
110 MaCCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB,
BXOJISIIIUX B €T0 COCTaB.
CucremaTtuszanus u
0000111eH1e 3HAHUIT 110
TemMe
AJKeHbl: roMoJiornueckuit ||1 bubnuotexa [JOK
psin, obmiast popmyia, https://m.edsoo.ru/27
HOMEHKJIATypa, 3b0Oale
3JIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYIL.
CrpyKTypHast ¥ IMC-TPaHC-
U30MEpHsl AJIKEHOB
®dusnueckue u xumuueckue||1 bu6nmoreka [JOK
CBOWCTBA aJIKEHOB. https://m.edsoo.ru/21
ITpaBuiio MapkoBHUKOBa 069ccd
CriocoOsbI oy4eHus u 1 bubnmnoreka [JOK
NPUMEHEHHE aJTIKeHOB https://m.edso0.ru/66
5dc058
[TpakTnyeckas padora Ne 1 ||1 1 bubnuorexa [IOK
no Teme "[lonyueHue https://m.edsoo.ru/09
ATUJIEHA U U3YUYEHUE €T0 41eed8
CBOMCTB"
Pemenne pacuérneix 3anau ||1 bubnuorexa [IOK

Ha OIIpCaCICHUC

https://m.edsoo.ru/e9



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

Ne
1/

Tema ypoka KonnuecTBo yacos [ara DNEeKTPOHHbIE
Beero  |[Kont- TTpak- u3y4eHus |[quppoBbie
pOJbHBIE |THHuecKue o0Opa3oBaTeNbHbIC
paboThl  |[paboThl peCypChI

MOJICKYJISIPHON (OPMYIIBI €a9921

OpPraHUYECKOT0 BEIIEeCTBA

AJIKaTueHBI: 1 bubmuoreka [JOK

COIPSKEHHBIE, https://m.edsoo.ru/04

U30JIUPOBAaHHBIE, 298c0a

KyMYJUPOBaHHBIC.

OcoOenHoctu

AIIEKTPOHHOT'O CTPOCHUS

XUMHUYECKHEe CBOMCTBA 1 bubmuoreka [JOK

CONPSKEHHBIX JAUCHOB https://m.edsoo.ru/e5
61253d

CriocoObI nostyyeHust u 1 bubnuorexa [IOK

NPUMCHEHHE aJTKaIMCHOB https://m.edsoo.ru/la
a81660

AJIKUHBL: roMoiornyeckuii |1 bubmuoreka [JOK

psiz, obmias Gpopmyia, https://m.edsoo0.ru/68

HOMEHKJIATypa, b6ccac

AIIEKTPOHHOE U

MPOCTPAHCTBEHHOE

CTPOCHHE MOJIEKYIT,

¢du3nyeckre CBOUCTBA

XuMHU4YeCcKrue CBOMCTBA 1 bu6mmoreka [IOK

QITKHHOB https://m.edsoo0.ru/23
493293

KauectBennsle peakuuu Ha ||1 bubnnorexa [JOK

TPOHMHYIO CBSI3b https://m.edsoo.ru/7b
1c48da

CnocoObI noTy4YeHus u 1 bubnuotexa [JOK

NpPUMEHEHHE aTKHHOB https://m.edsoo.ru/a6
f9alea

Pemenue 3amau: pacuérer  ||1 bubnmoreka [JOK

10 YPaBHEHHIO https://m.edsoo.ru/5d

XUMUYECKOU peakluu b8e526

CucremaTtuzauus u 1

000011IeHrEe 3HAHUH T10

TeMe

Apensbl: romonioruueckuit |1 bubnuorexa [IOK

psin, obmias ¢popmyna,
HOMEHKJIATypa.
DJIEKTPOHHOE U
POCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ OeH30J1a
U TOJIyOJIa, UX (PU3NYECKUE
CBOMCTBa

https://m.edsoo.ru/a9
2a7094



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094

8|

Tema ypoka KonnuecTBo yacos ‘ [ara DNEeKTPOHHbIE
Bcero  |[Kont- ITpaxk- u3ydeHus | upposere

pOJbHBIE |THHuecKue o0Opa3oBaTeNbHbIC

paboThl  |[paboThl peCypChI
XHUMHYECKUE CBONCTBA 1 bubmuoreka [JOK
apeHOB: PeaKIMK https://m.edsoo.ru/a4
3aMEILIEHUS 4alaed
XUMHUYECKHEe CBOMCTBA 1 bu6mmoreka [JOK
apeHOB: peaKINu https://m.edsoo.ru/a4
IIPUCOEIUHEHHS], 4alaed
OKHCJICHHE TOMOJIOTOB
OeHsona
OcobeHHoCTH XUMHUYECKHX (|1 bubmuoreka [JOK
CBOMCTB CTHpOJIA https://m.edsoo.ru/d5

018a54

Pemenune pacuétHpix 3amaq (|1 bu6mmoreka [JOK
Ha OTIpE/ICIICHNE https://m.edsoo.ru/53
MOJIEKYJISIPHOM (POPMYIIBI 461a2c
OpPTaHWYECKOTO BEIIeCTBA
CriocoOsblI MoTy9eHus U 1 bubnuorexa [JOK

MMPUMCHCHHUEC apCHOB

https://m.edsoo.ru/6f
717d09

['eHeTHUECKAas! CBS3b MEXKITY
PA3JIMYHBIMHA KjIaCCaMU
YTJIEBOJJOPO/IOB

PacuéTel 10 ypaBHEHUAM
XUMHYECKUX PEaKIUM.
CucremaTtuzanus u
0000111eH1e 3HAHUIT 110
TeEME

IIpupoaHbIi ras.

[TonyTHbIE HEPTAHBIE ra3bl

KamMeHHBIi1 yrons u
HPOIYKTHI €T0
nepepadoTKu

bu6mmoreka [JOK
https://m.edsoo0.ru/69
b3398b

Hed1b 1 ciocoOsI €€
nepepadoTku. [Ipumenenue
NPOJYKTOB NepepaboTKu
HeTH

bu6nmoreka [JOK
https://m.edsoo.ru/21
fode78

I'eneTnueckas cBsI3b MCKIY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOAOPOIOB

["ajoreHonpou3BOIHBIE
YTJIEBOJIOPOIOB:
JJIEKTPOHHOE CTPOCHHE;
pEaKIMK 3aMeICHUS
rajoreHa

bu6nmoreka [JOK
https://m.edsoo.ru/82
b4d759

‘I[eﬁCTBHe niesoyen Ha

J



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759

Ne
1/

Tema ypoka KonnuecTBo yacos [ara DNEeKTPOHHbIE
Bcero  |[Kont- ITpaxk- u3ydeHus | upposere

pOJbHBIE |THHuecKue o0Opa3oBaTeNbHbIC
paboThl  |[paboThl peCypChI

raJlOTeHIPOU3BOIHBIE.

BzaumoneiictBue

JUTATOT€HAIKAHOB C

MarHueM U HUHKOM

Cucremaruzauus u 1 bubnmoreka [JOK

00001IeHNE 3HAHUIT 1O https://m.edsoo.ru/20

pasneny "YriaeBogopoas" e89f22

Konrponbnas padorano |1 1 bubmuoreka [IOK

teme "YraeBoaopoib"

https://m.edso0.ru/95
€9e298

[IpenenpHbIE OAHOATOMHBIE
CIUPTHI: TOMOJIOTHYECKHI
psin, odmas hopmyia,
CTpPOEHHE MOJIEKY,
U30MepHsi, HOMCHKJIATYpa,
Kiaccudukanus,
¢uznueckue cBoicTBa

bu6mmoreka [{OK
https://m.edsoo.ru/df
04c5cd

XUMHYECKUE CBOUCTBA
MPEACIbHBIX OJTHOATOMHBIX
CIIUPTOB

bu6mmoreka [IOK
https://m.edsoo.ru/26
ee34fe

CniocoOsbI oy4eHus u 1 bubnunoreka [JOK

NPUMEHEHHE OJJHOATOMHBIX https://m.edsoo.ru/48

CIIUPTOB 4100000000000

ITpocteie 3¢upsr: 1 bub6nuorexa [IOK

HOMEHKJIATypa U U30MepHus, https://m.edsoo.ru/c2

0COOECHHOCTH (PU3UUECKUX c788b2

Y XMMHYECKHUX CBOMCTB

MHuoroatomMHusie cupTsl:  ||1 bubnnorexa [JOK

ATHJICHTJIUKOJIb U https://m.edsoo.ru/ee

[JIMLIEPHUH, UX QU3NYECKHE 4d84aa

U XUMHYECKHE CBOMCTBA

CrocoOsI ToTydeHus 1 1 bubnuotexa [JOK

IpUMEHEeHHE https://m.edsoo.ru/d1

MHOTOAQTOMHBIX CITHPTOB 2e567d

®deHout: cTpoeHUE 1 bubmuorexa [JOK

MOJIEKYJIbI, PU3NUECKUE https://m.edsoo.ru/2c

cBoiicTBa. TOKCHYHOCTH e726f8

denona

XuMHYECKHEe CBOICTBA 1 bu6nmoreka [JOK

denona https://m.edsoo0.ru/03
7cas5f9

CriocoOsbI oTy4eHus u 1 bubnmoreka [JOK

npuMeHeHue GeHomna

https://m.edsoo.ru/c7
7ddf4c



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c

Tema ypoka KonnuecTBo yacos [ara DNEeKTPOHHbIE
Bcero  |[Kont- ITpaxk- u3ydeHus | upposere
pOJbHBIE |THHuecKue o0Opa3oBaTeNbHbIC
paboThl  |[paboThl peCypChI
[TpakTuyeckas padora Ne 2.|/1 1 bubmmorexa [IOK

Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
o Teme "CrupThl U

https://m.edsoo.ru/fd
Oced09

denomnsr"

Cucremaruzanus u 1 bubnmoreka [JOK
00001IEHNE 3HAHUIM 110 https://m.edsoo.ru/18
TEME 10ch9b

ANLIeruasl 1 KETOHBL: 1 bu6mmoreka [JOK

AIIEKTPOHHOE CTPOCHHE
KapOOHUIILHOM TPYIIIIbI;
TOMOJIOTHUYECKUE PSIIBI,
oOmras popmyna, U3oMepus
¥ HOMEHKJIaTypa

https://m.edsoo.ru/bl
39beaa

AJpIeruasl 1 KETOHBL: 1 bu6mmoreka [IOK

(busnueckre CBONCTBA, https://m.edsoo.ru/c8

peaKIuu MPUCOCTUHECHUS 87425¢c

Peakiiyu okuciaeHus u 1 bu6mmoreka [IOK

Ka4eCTBECHHBIC PCAKIHH https://m.edsoo.ru/a3

QJIbJICTUIOB U KETOHOB 93baa9

CrniocoOsbI monydeHus 1 bubnunoreka [JOK

QJIbJICTUIOB U KETOHOB https://m.edsoo.ru/52
0d1c51

OZIHOOCHOBHBIE 1 bubmuoreka [JOK

npeenbHble KapOOHOBBIE
KHUCJIOTBI, 0COOCHHOCTHU
CTPOCHHS MX MOJICKYIT

https://m.edsoo.ru/fec
0b113

N3omepus u HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢duznueckue cBoicTBa

bu6mmoreka [IOK
https://m.edsoo.ru/70
Occ87b

XuMHYECKHEe CBOICTBA 1 bu6nmoreka [JOK
HpeIebHBIX https://m.edsoo.ru/40
OJIHOOCHOBHBIX e6e0e9

KapOOHOBBIX KUCIIOT

Oco6eHHOCTH CBOWCTB 1 bubmuorexa [JOK
MYpPaBbHHOI KHCIIOTHI. https://m.edsoo.ru/bb
MHoroo0pasue 31be71

KapOOHOBBIX KHUCIIOT

OCcoOCHHOCTH CBOMCTB: 1 bubmuorexa [JOK

HETNPEICTbHBIX 1
apOMaTHYECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCHUKAPOOHOBBIX

https://m.edsoo0.ru/83
a08773



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773

Ne
1/

Tema ypoka KonnuecTBo yacos [ara DNEeKTPOHHbIE
Bcero  |[Kont- ITpaxk- u3ydeHus | upposere
pOJbHBIE |THHuecKue o0Opa3oBaTenbHbIC
paboThl  |[paboThl PECYpPChI
kuciot. IIpencrasurenn
BBICIINX KapOOHOBBIX
KHCIIOT
[Tonsitue o mpousBoaHbIX |1 bu6mmoreka [JOK
KapOOHOBBIX KHCJIOT https://m.edsoo.ru/0d
162d9d
CniocoObI 1oTydeHus 1 1 bubmuoteka [JOK
PUMCHEHHE KapOOHOBBIX https://m.edsoo.ru/7c
KHCIIOT 065cad
CrnosxHble 3(hupsi: 1 bubnuoreka [JOK
TOMOJIOTUYECKUI PSIIL, https://m.edsoo.ru/ad
obimast popmyia, ©30MepHsI fffe6d
¥ HOMEHKJIaTypa
dusznueckue n xumuueckue||1 bu6mmoreka [IOK
cBolicTBa 3(hHUpOB https://m.edsoo.ru/ad
6b94b2
Pemenue pacuétHpix 3amad: (|1
10 YPaBHEHUIO
XUMHYECKON peaKIuu, Ha
oTpenieieHne
MOJIEKYIISIPHOM (OPMYIIBI
OpPTaHWYECKOTO BEIIeCTBA
[TpakTrueckas padota Ne 3.|/1 1 bubnuorexa [JOK

Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4
no teme "KapboHoBbIe
KUCIO0ThI. ClI0KHbBIE

3¢upsr"

https://m.edsoo0.ru/48
6671fb

Kupsl: ctpoenue,
¢buznyecKkue 1 XuMUYECKHE
CBOICTBa (rMAPOIU3)

bu6mmoreka [JOK
https://m.edsoo.ru/al
9c5h98

Oco6eHHOCTH CBOWCTB 1 bubnuotexa [JOK
YKUPOB, COJEPIKAIIIX https://m.edsoo.ru/b0
OCTaTKH! HEIPeACIIbHBIX 331922

JKUPHBIX KHCIOT. JKupsl B

IpHUpoJIe

Meina kak conu Beicux  ||1 but6mmorekxa [IOK

KapOOHOBBIX KUCIIOT, HX
MOIOIIIeE IENUCTBUE.
[ToHsITHE O CHHTETUYECKHIX
Mmoromux cpenctax (CMC)

https://m.edsoo.ru/3c
566565

I'eneTnueckas cBsI3b
YTJIEBOJOPOAOB U
KHCIJIOPOJICOACPKAIITIX

bu6mmoreka [IOK
https://m.edsoo.ru/56
790c96



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96

Ne

s =] |

3|

YIJICBOJIOB U
KJIAaCCU(PUKAIUS yTIIEBOJIOB
(MOHO-, H- U

Tema ypoka KonnuecTBo yacos [ara DNEeKTPOHHbIE
Bcero  |[Kont- ITpaxk- u3ydeHus | upposere

pOJbHBIE |THHuecKue o0Opa3oBaTeNbHbIC
paboThl  |[paboThl peCypChI

‘OpI‘aHI/IquKI/IX BEII[ECTB H | H

Pacuérel o ypaBuenusim |1

XAMHYECKHUX PEaKUi

Cucremaruzauus u 1 bubnmoreka [JOK

00001IEHNE 3HAHUIM 110 https://m.edsoo.ru/f8

TeMe eaf2eb

OO6m1as xapakTepucTuka 1 bubnmoreka [JOK

https://m.edsoo.ru/7a
9693al

MaKpOMOJIEKYII,
bu3nueckre 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHE

HoJIMCaxapubl)

MoHocaxapubr: 1 bubnuorexa [JOK
busudeckre CBOMCTBA U https://m.edsoo.ru/b4
HAaXO0XJICHHUE B PUPOJIC bdda2d
[Ipumenenue riroko3sl, e€ (|1 bubnnoreka [JOK
3HAYCHUE B https://m.edsoo.ru/5e
JKU3HEIEATEILHOCTH 61122d

opranusma

Jucaxapunpl: caxaposa, 1 bubnuorexa [JOK
MaJIbTO3a U JIAKTO3a. https://m.edsoo.ru/eb
Haxoxnenue B mpupoze u 0384e7

IIPUMEHEHHE JUCAXaPUIOB

[Tonucaxapuapl: crpoenue |1 bu6nuorexa [IOK

https://m.edsoo.ru/72
a04508

CTPOEHHUE MOJIEKYII, 001Ias

[TousTue 00 1 bu6mmoreka [JOK

UCKYCCTBEHHBIX BOJOKHAX https://m.edsoo0.ru/62
16e766

Permenne pacueTHbIx 3a1ay ||1 bubnunoreka [JOK

Ha ONpeeCHHE 0N https://m.edsoo.ru/7f

BBIXO/Ia MTPOyKTa PEaKiuu de47ef

OT TEOPETUICCKH

BO3MOKHOT'O

Cucremaruzanus u 1 bubmuorexa [JOK

00001IEHNE 3HAHUM TTO https://m.edso0.ru/08

pazzaeny d4364c

KonTponbhas pabota no 1 1 bubnnorexa [JOK

TeMe https://m.edsoo.ru/42

"Kucnopoacoaepxarniue c6678e

OpTaHHYECKHE

coeuHeHus"

AwmwuHbL: Knaccudukamms, |1 bu6mmoreka [IOK

https://m.edsoo.ru/efa



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca

Ne
1/

Tema ypoka KonnuecTBo yacos [ara DNEeKTPOHHbIE
Beero  |KonT- Tpak- U3yUYeHHUS |[TIPPOBBIC
pOJbHBIE |THHuecKue o0Opa3oBaTeNbHbIC
paboThl  |[paboThl peCypChI
dbopmyna, uzomepus, 7e6ca
HOMEHKJIATypa
¢du3nveckue cBOMCTBa
XUMHUYECKHEe CBOMCTBA 1 bu6mmoreka [JOK
aTM(paTUIeCKUX aMUHOB https://m.edsoo.ru/1b
c5cf80
AHWIVH: CTPOCHHUE 1 bubmuoteka [JOK
aHWJIMHA, 0COOCHHOCTH https://m.edsoo.ru/39
XMUMHYECKUX CBOMCTB cd21f1
AHWJIMHA
Crioco0sblI MoTy9eHus 1 1 bubnuotexa [JOK
IpUMEHEHHE https://m.edsoo.ru/ea
an(aTHIeCKUX aMUHOB 138763
AMUHOKHUCIIOTHI: 1 bu6mmoreka [IOK
HOMEHKJIATypa U U30Mepus, https://m.edsoo.ru/d1
¢du3nveckne CBOMCTBA. 773e80
OTnenbHbIC MPEICTABUTEN
0-aMUHOKHUCJIOT
XUMHUYECKHEe CBOMCTBA 1 bubmuorexa [JOK
AMHHOKHUCIIOT, UX https://m.edsoo.ru/77
OHOJOTHYECKOe 3HAYCHHE df705a
aMUHOKHCIIOT. CHHTE3 U
TUAPOIIU3 TN THIO0B
benkn kak npupoaHsie 1 bub6nuorexa [IOK
MOJTUMEPBI; CTPYKTYPBI https://m.edsoo.ru/42
0enKoB 9e9899
XuMHYECKHE CBONCTBA 1 bu6mmoreka [JOK
0enKoB https://m.edsoo0.ru/62
37306d
A3zoTcoaepkaiue 1 bu6mmorexa [IOK
TeTePOIMKINYECKIE https://m.edsoo.ru/52
coequHenus. HyknenHoBbie 1d1431
KHUCIIOTHI: COCTaB, CTPOCHUE
1 OmoJsornueckas poib
[TpakTrueckas padota Ne 4. |1 1 bubnnorexa [JOK
Pemenue https://m.edsoo.ru/8e
AKCIIEPUMEHTAIBHBIX 33124 3c02d1
o teme "A3oTcoaepkaiiue
OpTaHHYECKHE
coeMHeHus"
[TpakTuyeckas padora Ne 5.|/1 1 bubnuorexa [IOK
Perrenne https://m.edsoo.ru/bd
IKCIIEPUMEHTANILHBIX 33/1a4 e3fdf6

o teMme "Pacro3HaBanue



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6

Ne | Tema ypoka KonnuecTBo yacos [ara DNEeKTPOHHbIE

1/ Beero  |[Kont- TTpak- u3y4eHus |[quppoBbie

n POJTBHBIE |[THYECKHE o0Opa3oBaTeNbHbIC

paboThl  |[paboThl peCypChI
OpPraHUYeCKUX

| ||coennnennii”

96 |[KontponpHas padoramo |1 1 bubnmoreka [JOK
Teme "A30TcoaepKaIue https://m.edsoo.ru/ce
OpraHHYecKue 561bc7

| ||coenuuenus”

97 ||OcHOBHBIC TOHATHS XUMUH ||1 bu6mmoreka [JOK
BBICOKOMOJICKYJISIPHBIX https://m.edsoo.ru/7a
COEIMHEHUN U METOJIbI UX a63ebd
CHHTE3a —IOJIMMEPH3aLHS

| ||n nonMKoHaeHcanus

98 [[[Lmactmaccel. Yrunusanus ||1 bu6mmoreka [JOK
U repepadoTKa MIacTuKa https://m.edsoo0.ru/82

L 242e0f

99 |9nacromepsi: 1 bubnuoreka [JOK
HATypaJIbHbIH https://m.edsoo.ru/24
CUHTETHUYECKHE KayIyKH. 6103ec

| |[Pesuna

10||Bonokna: HaTypaibHbIE, 1 bubnuoreka [IOK

0 |MCcKycCTBEHHBIE, https://m.edsoo.ru/59
cuntetnueckue. Ilomumepst 63a601

| |[cnennanbHOro Ha3HA4YEHHs

10 |[TpakTtryeckas padora Ne 6.1 1 bubnuorexa [JOK

1 |[Pemenue https://m.edsoo.ru/3a
IKCIIEPUMEHTAIILHBIX 33/1a4 ebd77a
no teme "Pacno3HaBaHue

| |[mmacTmace 1 BOJIIOKOH"

10 ||O6001mEeHue u 1 bubmuoreka [JOK

2 |lcucremaruzanus https://m.edsoo.ru/6a
U3yYCHHOT0 MaTepuaa o 22b1e8
TeMe
"BricokOMONEKYIIpHbIE

| ||coenunenus”

OBUIEE KOJIMYECTBO 102 3 6

YACOB I10 ITPOTPAMME

11 KJIACC

No | Tema ypoka KomnuectBo wacos [lara DIIEKTPOHHBIE

n/ Beero [Kont- Tlpak- u3yueHus ([uudposbie

| DOJIbHBIE  |[THHUECKHE o0OpazoBarenbHbIE

L paboThl  |[paboThI PECYPCBI

1 ||Atom. CocTaB aTOMHBIX 1 but6mmoreka [IOK
saep. XUMHYECKUN https://m.edsoo0.ru/59

| |[pement. M30TOMBI cl12ee



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee

Ne
1/

™
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i
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Tema ypoxka KonnuecTBo yacos ‘ [lara ONEeKTPOHHBIE
Beero  |KonT- Tpax- u3yueHus |[uudposbie

DOJIbHBIE  |[THYECKHE o0Opa3oBaTenbHbIC

paboThl  ||paboThI PpeCypCRI
Crpoenue s5ekTpoHHbIX |1 bubnmoreka [JOK
000J10YeK aTOMOB, https://m.edsoo.ru/b4
KBaHTOBBIC YUCIIA dofffa
Knaccudukamms 1 bu6nmoreka [IOK
XUMHUYECKHUX 3JICMEHTOB (S- https://m.edsoo.ru/61
, p-, d-, f-amemenThI) 294af9
Pacnipenenenue 1 bu6nmoreka [IOK
AIIEKTPOHOB 110 ATOMHBIM https://m.edsoo.ru/f5f
opouTansam 750fe
DNEeKTPOHHBIE 1 bubnmnoreka HOK
KOH(UTypalmu aToMOB https://m.edsoo.ru/81
AJIEMEHTOB B OCHOBHOM U 49e846
BO30YX/IEHHOM COCTOSTHUU
DNEeKTPOHHBIE 1 bubnuotexa [HOK
KOH(UTYypaIMu HOHOB. https://m.edsoo.ru/a0
DIEKTPOOTPUIIATEIILHOCTD 764b24
[Tepuonnueckuii 3akoH u  ||1 bu6nuoreka [IOK
[Meproanyeckas cucrema https://m.edsoo0.ru/16
XUMHYECKHUX 3JIEMEHTOB /[. 957¢c01
N. Menneneesa, CBI3b C
COBPEMEHHOU TeOpUEN
CTPOCHHSI aTOMOB
3aKOHOMEPHOCTHU 1 bubmuorexa [JOK

U3MEHEHHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U
00pa3zyeMbIX UMH MPOCTHIX
U CJIOKHBIX BEILECTB MO
rpymnmam 1 nepuojiam

https://m.edsoo.ru/f8
468927

Cucremaruzanus u 1 bubmmorexa [JOK
00001IIeHNE 3HAHUI TIO https://m.edsoo.ru/8f
TeMe ad2942

Buner xumnueckoii ces3u. |1 but6mmoreka [IOK

MexaHu3Mbl 00pa30BaHUS
KOBAQJICHTHOM CBSI3U.
Bonoponnas cBs3s.
MexMonexysapHbIe
B3aMMOJEICTBUS

https://m.edsoo.ru/5a
8072af

BaneHTHOCTD U BaJIEHTHBIE
BO3MOKHOCTH aTOMOB.
CBs13b DJIEKTPOHHOI
CTPYKTYpBI MOJIEKYJ C UX
re€OMETPUUYECKUM
CTPOCHHUEM

bu6nuoreka [IOK
https://m.edsoo.ru/3d
2ca093

‘HpeI[CTaBJ'IeHI/ISI 0

HBI/I6J'II/IOTeKa HOK



https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093

Tema ypoxka KonnuecTBo yacos [lara ONEeKTPOHHBIE
Beero |[Kont- Tlpak- U3YYeHHUS |[UHPpPOBBIC

DOJIbHBIE  |[THYECKHE o0Opa3oBaTeNbHbIC

paboThl  ||paboThI PpeCypCRI
KOMILUIEKCHBIX https://m.edsoo.ru/8c
COEIMHEHUAX . COCTAaB U 66b12a
HOMEHKJIaTypa
BemectBa monekyssipHoro ||1 bubmuorexa [JOK
Y HEMOJICKYJISIPHOTO https://m.edsoo.ru/el
crpoeHust. Turbl 67635b
KPUCTAIINYECKUX PELIETOK
Y CBOWCTBA BEIIECTB
IlonsiTHE O AUCTIEPCHBIX 1 bu6nuoreka [IOK
cucremax. [Ipencrasienue https://m.edsoo.ru/da
0 KOJIJIOMTHBIX pacTBOpax 2c70e4
HcTuHHBIE PACTBOPHI: 1 bubnmnoreka HOK
HACBIIICHHBIC U https://m.edsoo.ru/e9
HEHACHIIIEHHBIE, ccddsd
pacTBOPUMOCTb.
Kpucrannoruapats
CriocoObI BRIpaKCHHS 1 bubnmnoreka [HOK
KOHIICHTPALIMH PacTBOPOB https://m.edso0.ru/32

8e653a

Pemenue 3amaq ¢ 1 bubmmoteka [IOK
WCTIOJIb30BAHUEM TTOHITUN https://m.edsoo.ru/78
""MaccoBas 10715 5e0ab4
pacTBOpEHHOTO BelecTna',
"MoJIIpHasi KOHIIEHTparus'"
Knaccudukanus u 1 bubmuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/bf
HEOPraHUYeCKUX BEIECTB 9e108d
Cucremaruzanus u 1 bubmuorexa [JOK
000011IeHUE 3HAHUH 110 https://m.edsoo.ru/8d
TeMe 2c6a3a
Konrponsnas paborano |1 1 bubmuoreka [JOK
TemaM "CTpoeHue aToma. https://m.edso0.ru/70
[lepuonnueckuii 3aKoH 1 a60aad
[Iepnonnueckas cucrema
XUMHYECKHX dNIeMeHTOB /.
U. Menneneena",
"CTpoeHue BelecTBa.
MHoroo6pasue BemiecTs"
Knaccudukanms 1 bubnuotexa [JOK

XUMHUYECKUX PEaKUuil B
HEOPraHWYEeCKON 1
OPraHU4YeCKON XUMHH.
3aKOH COXpPaHEHUSI MaCChI
BEILIECTB; 3aKOH
COXpaHEHUs U

https://m.eds00.ru/63
35cdd2



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2

Ne
1/

Tema ypoxka KonnuecTBo yacos [lara ONEeKTPOHHBIE
Beero  |KonT- Tpax- u3yueHus |[uudposbie

DOJIbHBIE  |[THYECKHE o0Opa3oBaTeNbHbIC

paboThl  ||paboThI PpeCypCRI
MIpeBpaILeHHs SHEPTHH MIPU
XUMHAYECKHX PEaKIUsIX
TemoBsie A hekTh 1 bubnmoreka [JOK
XUMHAYECKMX PEaKIIUii. https://m.edsoo.ru/d1
Tepmoxumuyeckue dh86da
ypaBHEHHS
Breraucienus mo 1 bu6nmoreka [IOK
YpPaBHEHMSIM XUMHUECKHX https://m.edsoo0.ru/87
peaKiuii u bh13954
TEPMOXUMUYIECKUM
ypaBHEHHSIM
CKOpOCTh XMMHUYECKOM 1
peakuuu, €€ 3aBUCUMOCTh
OT Pa3IMYHBIX (PAKTOPOB.
Karanms u xaranuzaropsl
['omorennsie 1
TeTEPOreHHBIC PEAKIIUU
[IpaxTnueckast padora Ne 1 (|1 1 bubnmnorexka HOK
o teme "BiusHue https://m.edsoo.ru/1f
pa3n4yHbIX (PAaKTOPOB Ha acaldl
CKOpPOCTh XUMHUYECKOI
peakuun"
Ob6parumblie u 1 bubmuorexa [JOK
HEoOpaTUMbIE PeaKIIny. https://m.edso0.ru/30
XUMHYECKOe paBHOBECHE 952f9b
[IpakTuueckast padora Ne 2 ||1 1 bubnmnorexka HOK
o Teme "BiusiHue https://m.edsoo.ru/3b
pa3nnYHBIX (PAaKTOPOB HA f34el7
MOJIOKEHUE XUMUYECKOTO
paBHOBeCHS"
DNeKTpoNIUTHYECKast 1 bubnmoreka [JOK
nucconnanusg. CunbHbIE U https://m.edsoo.ru/5f
Cl1a0bIe AIIEKTPOIIUTHI. 766bdf
Crenedp IUcCcoOnUanuu
HNonHoe npounsseneHne 1 bu6muoreka [JOK
Bozbl. Cpenia BOJHBIX https://m.edsoo.ru/39
pacTBOpoB. BomopoaHbIit 66ca89
nokasarens (pH) pactBopa
Iunponus coneit. Peakiuu, ||1 bu6nuoreka [IOK
MPOTEKAIOIINE B PACTBOPAX https://m.edso0.ru/09
AJIEKTPOJIUTOB d5adbd
[IpakTuyeckas padora Ne 3 |1 1 bubmmoreka [JOK

no teMme "XuMuueckue
peakiu B pacTBOpax

https://m.edsoo.ru/2e
3daeb0



https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0

Ne |[Tema ypoka KonnuecTBo yacos ‘I[aTa ONEeKTPOHHBIE

1/ Beero |[Kont- Tlpak- U3YYeHHUS |[UHPpPOBBIC

n pOTBHBIE  |[THHecKHe o0Opa3oBaTeNbHbIC

] paboThl  ||paboThI PpeCypCRI

|_|paexpomuron” H | | | | |

33 ||OkucnuTeapHO- 1 bu6nmoreka [IOK
BOCCTAHOBUTEIIbHBIC https://m.edsoo.ru/56
peaknuu. Baxuenmme 226060
OKUCIIUTENH U

| |[BoccTanoButenu

34 |[MeTton 3eKTpOHHOTO 1 bu6nmoreka [IOK
(3JIEKTOHHO-MOHHOT0) https://m.edsoo.ru/fb

| |ananca 691387

35 |[DnekTponu3 pactBopoB u |1 bubnmnoreka HOK
pacIijiaBoB BEIIECTB https://m.edsoo.ru/93

L fb97d2

36 ||Pemenue 3amau pa3auvHbIx||1 bu6nuoreka [IOK
THIIOB https://m.edsoo.ru/5a

L 859d16

37 ||[Pemenue 3amaq pa3nuaHbIX ||1 bubnuorexa [HOK
THIIOB https://m.edsoo.ru/5a

L fa265d

38 ||CucremaTuzarus u 1 bu6mmoteka [IOK
000011IeHUE 3HAHUH 110 https://m.edsoo.ru/cl
teme "XuMudeckue 61eb85

L] peakuun"

39 |[KonTponbHas padotano |1 1 bubmuoreka [JOK
Teme "XuMudeckue https://m.edsoo.ru/a8

| |[peakiun" a0a930

40 ||[Tosmo>xeHne HemeTauIoB B ||1 bubmuotexa [JOK
[epuonuueckoii cucteme https://m.edsoo.ru/8c
XUMHAYECKHX 3JeMEeHTOB [I. a2dcad
N. Menneneesa u
0COOEHHOCTH CTPOCHHUS UX
aToMoB. Ddusznueckue

| ||cBO¥ICTBA HEMETAIIOB

41 ||Annotponus HemeTawioB |1 bu6muoreka [JOK
(Ha mpuMepe KucIopoa, https://m.edsoo.ru/ef
cepsl, pocdopa u 92c¢91c

| |lyrmepona)

42 |[Bomopo/: MoTy4eHue, 1 bubmmoreka LJOK
bu3rUecKre 1 XUMUYECKHE https://m.edsoo.ru/Oa

| |lcoiicTBa. I'napupl a8f613

43 |"anmorensl: HaxoxaeHue B ||1 bubnmoreka [JOK
PUPOJIE, CIOCOOBI https://m.edsoo.ru/4e
MOJTy4YeHUs1, PU3NUYECKUE U 223795

| |[xuMHYecKue CBOWCTBA

‘FaHOFeHOBOILOpOI[BI. Hl H H H HBI/IGJH/IOTeKa LHOK ‘



https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795

Ne
1/

Tema ypoxka KonnuecTBo yacos [lara ONEeKTPOHHBIE
Beero |[Kont- Tlpak- U3YYeHHUS |[UHPpPOBBIC
DOJIbHBIE  |[THYECKHE o0Opa3oBaTeNbHbIC
paboThl  ||paboThI PpeCypCRI

Baxwueiimiue https://m.edsoo.ru/6b

KHCJIOPOJICOACPIKAIITIE 3255e6

COCIMHEHUS TaJIOTCHOB

JlaGopaTopHblie 1 1 bubmuorexa [JOK

MPOMBIIIUICHHBIEC CIIOCOOBI https://m.edso0.ru/69

IIOJIy4EHUS TaJIOTEHOB. 7lacad

[IpumeHeHue rajJoreHoB u

HUX COeIUHEHUN

[IpakTuueckas padora No |1 1 bubnnoreka HOK

4. Peurenue https://m.edsoo.ru/8b

SKCIEPUMEHTAIBHBIX 3a1a4 26fecd

o teme "["asnorensr”

Kucnopon: naboparopusie |1 bubnuotexa [HOK

U IPOMBIIIIJICHHBIE https://m.edsoo.ru/c8

CIIOCOOBI MOTY4CHHS, abc36a

¢busznyecKrue 1 XUMUYEeCKHe

cBoiicTBa. O30H.

[Ipumenenue kucnopoaa u

030Ha

OKcuabl ¥ IEPOKCHUIBI 1 bubmuorexa [JOK
https://m.edsoo.ru/5¢c
8816a0

Pemenwue 3anay paznuunbix||1 bubnmnoreka [JOK

THIIOB https://m.edsoo.ru/2b
6d8b4b

Cepa: Hax0XKJIeHUE B 1 bubnmnoreka [JOK

NPUPOJIE, CIOCOOBI https://m.edso0.ru/46

nostydeHus, Guznueckue u afael6

XMMHYECKHUE CBOMCTBA

CepoBopopon, cynbduast |1 bubmuorexa [JOK
https://m.edsoo.ru/7c
875999

Kucnoponconep:xauue 1 bubmuoreka [JOK

COEIMHEHUS CEPHI. https://m.edsoo.ru/8c

OcobeHHOCTH CBOMCTB fa2548

CEpPHOM KHUCIIOTHI

[IpakTuueckas padora Ne |1 1 bubmuoreka [JOK

5. Penienue
OKCIICPUMCHTAJIBHBIX 3aJ1a4
o teme "Cepa u eé
COCTUHCHHS"

https://m.edsoo.ru/0a
fb05e4

A30T: HaXOXXIEHUE B
MIPUPOJIE, CIIOCOOBI
noy4yeHus1, GU3nIecKue u

but6mmoreka [IOK
https://m.edsoo.ru/ba
dd2255



https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255

Ne
1/

Tema ypoxka KonnuecTBo yacos [lara ONEeKTPOHHBIE
Beero  |KonT- Tpax- u3yueHus |[uudposbie

DOJIbHBIE  |[THYECKHE o0Opa3oBaTeNbHbIC

paboThl  ||paboThI PpeCypCRI
XMMHYECKHUE CBOMCTBA.
AMMUaK, HUTPUIBI
Kucnoponconepxkamniue 1 bubmmoreka [IOK
COEIMHEHHUS a30Ta. https://m.edsoo.ru/e2
Oco0OeHHOCTH CBOMCTB 965afe
A30THOM KHCIIOThI
[Ipumenenue azora u ero ||1 bubmuorexa [JOK
COEIMHCHUI. A30THBIC https://m.edsoo0.ru/12
yIa00peHust 95059
docdop: HaAXOXKICHUE B 1 bubnmnoreka HOK
PUPOJIE, CIOCOOBI https://m.edsoo.ru/9a
noJiydeHus, Gpuznueckue u 6b43ec
XMMHYECKHUE CBOMCTBA.
dochuast u hochun
Oxcunsl hocdopa, 1 bubnnoreka HOK
dbochopcoaepxarnue https://m.edsoo.ru/c7
kuciaoThl. Comu a2d429
dbocopHOIi KHCTTOTHI
[Ipumenenue pochopan |1 bubnnoreka HOK
ero COeIMHCHUH. https://m.edsoo.ru/a2
dochopubie y1oOpeHus 18070a
[IpakTuyeckas pabora Ne |1 1 bubnuoreka [JOK
6. Pemenue https://m.edsoo.ru/81
SKCIEPUMEHTAIIbHBIX 33724 75ac3f
o Teme "Azot u pochop u
HUX coeaquHenus"
VYrnepon: Haxoxaenue B |1 bubnmnoreka [JOK
PUPOJIEC, ATIOTPOITHBIC https://m.edsoo.ru/le
MOTU(DUKAIIH; b19f9%e
(du3HYecKre U XUMUICCKHE
CBOWCTBa, MPUMEHEHUE
Oxkcun yraepona(Il), oxcum||1 bubnuotexa [JOK
yrnepoaa(IV), yronbHas https://m.edsoo.ru/db
KHCJIOTa 1 e€ COJH ab8adf
Pemenue 3anay paznuunbix||1 bu6muoreka [JOK
TUTIOB https://m.edsoo.ru/60

29b609

Kpemnawnii: Haxoxaenue B ||1 bubnuotexa [JOK
IPUPOJIE, CIIOCOOBI https://m.edsoo.ru/14
MOJTy4eHHUs, PU3NUSCKHE U 3558ab
XUMHYECKHE CBOICTBA
Oxcun kpemuausi(1V), 1 bubmuorexa [JOK

KpEMHHEBAs KUCII0TA,
CHJIMKAThI

https://m.edsoo.ru/31
70e7bl



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1

Tema ypoxka KonnuecTBo yacos [lara ONEeKTPOHHBIE
Beero |[Kont- Tlpak- U3YYeHHUS |[UHPpPOBBIC
DOJIbHBIE  |[THYECKHE o0Opa3oBaTeNbHbIC
paboThl  ||paboThI PpeCypCRI
IIpumenenue kpemuus u |1 bubmmoreka [IOK
ero coenuHennii. Crexio, https://m.edsoo.ru/39
ero NoJy4eHHe, BUIbI 3cdac0
CTeKIIa https://m.edsoo.ru/58
23cefb
Pemenue 3ana4 paznuunbix||1 bubmmoreka [IOK
THIIOB https://m.edsoo.ru/b6
241801
Cucremaruzanus u 1 bu6nuoreka [IOK
000011IeHUE 3HAHUH 110 https://m.edsoo.ru/6e
teme "Hemeramibr" 864db5
Konrtponbnas padotamo  ||1 1 bubnmnoreka HOK
teme "Hemeraminr" https://m.edsoo.ru/d0
484c76
AHanu3 pe3ynbTaToB 1 bubnuoreka [JOK
KOHTPOJILHOH palboThI, https://m.edsoo.ru/2b
KOPPEKIIHS OIIMO0K 7e9510
[TonoxeHne MeTaIlIOB B 1 bu6mmoteka [IOK
[epuomuueckoii cucreme https://m.edsoo.ru/98
XUMHYECKHUX 3JIEMEHTOB. 39cl6e
Oco6eHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0UEK
aTOMOB METAaJIOB
Ob6mue ¢pusznueckue 1 bubnmnoreka [JOK
CBOWCTBA METAJIJIOB. https://m.edsoo.ru/51
[TpumeHeHre MEeTaIIOB B dac9d3
OBITY U TEXHUKE
CrutaBbl METAJIOB. 1 bubmmoteka [IOK
Koppo3us meramnos https://m.edso0.ru/42
b872e3
Pemenwue 3anay paznuunbix||1 bubnmoreka [JOK
THIIOB https://m.edsoo.ru/e3
de37b6
DnexTpoxumudeckuii psa (|1 bubnmoreka [JOK
HaNpsHKEHUH METALIOB. https://m.edsoo.ru/94
Ooure crnocoOsl eb377a
MOJTyYCHHUST METAJIIOB
OO6mras xapakrepuctuka |1 bubnuotexa [JOK

MeTauioB [A-rpymibl
[Tepuonuueckoit cUCTEMBI
XUMHUYECKUX IJIEMEHTOB.
Harpwuit n xanuii:
nojry4yeHue, pusnueckue u
XHMHYECKHE CBOMCTBA,

https://m.edsoo.ru/el
2c26b3



https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3

1/

~
~

Tema ypoxka KonnuecTBo yacos ‘ [lara ONEeKTPOHHBIE
Beero  |KonT- Tpax- u3yueHus |[uudposbie

DOJIbHBIE  |[THYECKHE o0Opa3oBaTenbHbIC

paboThl  ||paboThI PpeCypCRI
MIPUMEHEHHE TTPOCTHIX
BEIIECTB M UX COCITMHCHUI
OOmas xapakrepuctuka |1 bubnmoreka [JOK
MmeTamuioB ITA-rpymmb https://m.edsoo.ru/7c
[lepuonnyeckoii cucTemMbl 3e49c0
XUMHYECKHUX IJIEMEHTOB.
Maruuii 1 KaJbIui:
nojry4eHue, pusnueckue u
XHUMUYECKHE CBOWCTBA,
MIPUMEHEHHE TTPOCTBIX
BEIICCTB M UX COCITMHCHUI
KécTkoCcTh BOMBI U 1 bubnnoreka IIOK
CIOCOOBI €€ ycTpaHeHHUs https://m.edsoo.ru/c7

4bfae9

AmomunHuit: monydenue, |1 bubnuorexa [HOK
(bu3nyecKre U XUMHUECKUE https://m.edsoo.ru/Oe
CBOMCTBa, TPUMEHEHUE 79h266
AmpoTepHbIe cBOMCTBA 1 bubnmnorexka HOK
OKCH/JIa M THIPOKCH/IA https://m.edsoo.ru/5d
ATFOMUHUS, 12d318
THIPOKCOKOMITIIEKCHI
ATFOMUHHUS, UX
MIpUMEHEHNE
Pemenue 3ana4 paznuunbix||1
TUTIOB
IIpakTuyeckas pabora Ne |1 1 bubmuoreka [JOK
7. Pemenue https://m.edsoo.ru/27
SKCIEPUMEHTAIIbHBIX 3324 adaf43
o Teme "MeTasuibl
[JIaBHBIX OArpynn"
Oo6mas xapakrepuctuka |1 bubnmoreka [JOK
METAJUTOB MOOOYHBIX https://m.edsoo.ru/61
noxrpymi (b-rpymm) 0d7431
[Tepuonnueckoit cUCTEMBI
XUMHYECKHUX IJIEMEHTOB
dusnveckue u 1 but6mmoreka [IOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/99
XpOMa U €T0 COCMHEHNUH, 11bef3
WX IPUMEHEHHE
Baxwuetimue coenuaenus |1 bu6nuoreka [IOK
maprania. [lepmanranar https://m.edso0.ru/03
KaJIHsl, €r0 OKUCIIUTEIbHEIE 9d69c8
CBOMCTBA

‘qunqecxne u

2

HBI/I6J'II/IOTeKa HOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8

Ne
1/

Tema ypoxka KonnuecTBo yacos [lara ONEeKTPOHHBIE
Bcero |Kont- [pak- u3ydenus |[MQposbie
DOJIbHBIE  |[THYECKHE o0Opa3oBaTeNbHbIC
paboThl  ||paboThI PpeCypCRI
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/1b
JKeJie3a M €ro COEINHEHUH. 78741
[Tonyyenue u npumMeHeHue
CILIaBOB Kele3a
dusnueckue u 1 bu6nuoreka [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/2b
MeIu U €€ COeTUHEHNM, HX c0f954
pUMEHEHHE
dusznueckue u 1 bubmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/bl
LIMHKA U €r0 COEIUHEHHUH, f2beal
UX MPUMEHEHHE.
' 1pOKCOKOMITIEKCHI
IUHKA
[IpaxTnueckas padora Ne |1 1 bubnmnorexka HOK
8. Pemcuue https://m.edsoo.ru/a6
HKCIEPUMEHTAIBHBIX 337a4 e352ea
o teme "Merasuibl
moOOYHBIX moArpym"
Pemenue 3ana4 paznuunbix||1 bubnmnorexka HOK
TUTIOB https://m.edsoo.ru/a8
b83d83
O6o00mmenue n 1 bubmmorexa [JOK
cHCTEeMaTH3aIus https://m.edsoo.ru/e9
U3Y4EHHOI0 MaTepuaa 1o 1fe975
teme "MeTamibr"
KonTponbnas padorano |1 1 bubnmnorexka HOK
Teme "Mertaib" https://m.edsoo.ru/83
f63ea3
AHanu3 pe3yiabTaToB 1 bubnmnorexka HOK
KOHTPOJILHOM paboTHl, https://m.edsoo.ru/9e
KOPPEKITUS OMMNO0K bff2fd
Ponp xumnu B 1 bu6nuoreka [IOK

o0ecrnedyeHnr ycTOM4nBOro
pa3BUTH YEIIOBEUECTBA.
[TonsATHE O HAyYHBIX
METOJIaX UCCIIEN0BAHUS
BEIIECTB

https://m.edso0.ru/08
Ofelfo

Hayunsle mpuHIUIIBL
OpraHM3alKi XMMHUYECKOTO
MIPOM3BO/JICTBA.
[TpomblIIEHHBIE CITOCOObI
MOJTYYECHUS] BAXKHEHUIITUX
BELIECTB

but6mmoreka [IOK
https://m.edsoo.ru/2e
45a44f



https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
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https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f

Ne |[Tema ypoka KonnuecTBo yacos ‘I[aTa ONEeKTPOHHBIE

1/ Beero |[Kont- Tlpak- U3YYeHHUS |[UHPpPOBBIC

n pOTBHBIE  |[THHecKHe o0Opa3oBaTeNbHbIC

] paboThl  ||paboThI PpeCypCRI

96 || Xumunueckoe 3arps3Henue |1 bubmmoreka [IOK
OKpYKaroIIel Cpeibl ¥ €ro https://m.edsoo.ru/9f

| |[mocnencteus 11bf51

97 || Xumus u 310pOBbE 1 bu6nmoreka [IOK
yenoBeka. JlekapcTBeHHbBIS https://m.edsoo.ru/a6

| |lcpencrBa 552721

98 |[Xumus mumm. Poie xumuu (|1 bu6nmoreka [IOK
B 00CCIICUCHNUH TTHIIECBOM https://m.edsoo.ru/1f

| ||6e3onacHocTH 7b5bd2

99 |[KocMmeTnueckue u 1 bubmuorexa [JOK
napproMepHbIC Cpe/ICTBA. https://m.edsoo.ru/da

| ||bbiToBas xumus 42d5a9

10 | Xumus B ctpoutenbcTBe.  ||1 bubnnoreka HOK

0 ||Baxueiimue https://m.edsoo.ru/61
CTPOUTEIbHBIC U €69003
KOHCTPYKIIMOHHBIC

| |[mMaTepuabl

10 || Xumust B CE€IbCKOM 1 bubnnoreka IIOK

1 |xozsiicTBe. Opranudeckue https://m.edsoo.ru/fd
U MUHEpaJIbHbBIC 39587d

| |lymobGpenus

10 ||CucremaTuzanus u 1 bu6nuoreka [IOK

2 |lo6oOmIeHMe 3HAHUI 1O https://m.edsoo.ru/db

| |[reme 979c70

OBUIEE KOJIMYECTBO 102 4 8

YACOB I10 ITPOI'PAMME

YYEBHO-METOJUYECKOE  OBECIEYEHME  OBPA3OBATEJIBHOI'O
MPOLIECCA
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N.T". Octpoymos, C.1O. ITonomapes. — 2-e u3a., crepeotui. — M.: Jpoda, 2014. — 366, [2] c.: ui.
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[2] c.: mo.

METOAUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET
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