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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMmMa o XMMUU Ha YpPOBHE CpeqHero obmiero oopasoBanus pazpaboTaHaHa
ocHoBe @enepanpHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 ob6pa3zoBanun B Poccuiickoii
denepanun», TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (penepanbHOM 00pa3oBaTeIbHON MPOrpaMMBbl
cpennero obmiero oopazoanus (POIT COO), npeacrapineHHbix B OenepanbHOM TOCy1apCTBEHHOM
obpazoBatensHOM cTtangaptre COO, ¢ yuérom Konuenumu npenojaBaHus y4eOHOTO NpeaMeTa
«Xumusa» B oOpa3oBaTeNbHbIX opranusanusx Poccuiickoit @enepanuu, pealu3yIUX OCHOBHbBIE
o0Opa3oBaTenbHbIC MPOTPAMMEBI, ¥ OCHOBHBIX TOJOXKEHUH «CTpaTernu pa3BUTHUS BOCIUTAHUS B
Poccutiickoit @enepanuu Ha nepuoa a0 2025 roxa» (Pacnopspkenue [paBurensctBa PO ot 29.05.
2015 Ne 996-p).

XuMUsg Ha YpoBHE NPOMUIBHOTO U3YyYEHHUs 3aHUMAaeT BaXHOE MECTO B CHCTEME
€CTeCTBCHHO-HAYy4HOro oOpaszoBanus yuammxcs 10-11 kmaccoB. WM3yuenwe 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
POJOIDKEHUST 00yYeHHsI B OpraHM3alUsAX MPOPECCHOHATHLHOTO 00pa3oBaHMs, B KOTOPBIX XUMUS
SIBJIIETCS OJTHOM U3 MPUOPUTETHBIX TUCIUTUINH.

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 SIBJISIFOTCSI  CJEAYIOIIME BBIMOIHIEMbIS
MIPOrpPaMMO¥ 10 XUMHH (HYHKITUH:

. nH(OPMALIMOHHO-METOIUYECKasl, pealn3alus KOTOpOil oOecrneyuBaeT MOJIydYeHHE
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 W  MOCIEJOBATEIbHOCTH M3y4YeHHS y4eOHOro Marepuaia,
KOJIMYECTBEHHBIX M KA4YeCTBCHHBIX €ro XapaKTePUCTHK; TOAXOAOB K (OPMHUPOBAHHUIO
COJIEP>KaTEIbHON OCHOBBI KOHTPOJSI M OIIEHKH OOpa30BaTENbHBIX MOCTHKEHHH OOydarolmuxcs B
pamMKax UTOrOBOH aTTecTaly B opMe eIUHOT0 rocyAapCTBEHHOTO SK3aMeHa 110 XUMUHU.

[Tporpamma asnst poUIBLHOTO U3YYESHHS] XUMUU:

. YCTaHABIIMBA€T WHBAapUAHTHOE MPEAMETHOE COepXaHue, o0s3aTeNbHOe JUIs
M3Y4YeHHS B  paMKax OTIENbHBIX  mpoduiei, mpeaycMaTpuBaeT  paclpelneieHne |
CTPYKTYpPUPOBAHHUE €T0 MO KJlaccaM, OCHOBHBIM COJIEpKaTeNIbHbIM JIMHUSAM/pa3zeniaM Kypca;

. naéT TNpUMEpHOE pachlpeeieHue y4eOHOro BpEMEHH, PEKOMEHIYeMOro s
W3YYCHHS OT/ACTHHBIX TCM;

. mpeajaraeT MPUMEPHYIO TMOCIEIOBATEILHOCTh M3YYEHHUS Y4eOHOro marepuaia c
YIETOM JIOTUKH ITOCTPOCHHSI Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3CH;

. naéT METOMMYECKYI0 HHTEpIpeTalfio I[eledl M 3aJad W3Y4YeHUs MpeaMeTa Ha
npoUILHOM YpPOBHE C Y4ETOM COBPEMEHHBIX IPHOPUTETOB B CHUCTEME CpEIHEro oOuero
o0pa3oBaHMs, COACPKATENLHON XapaKTEPUCTUKU MJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOMN
o0pa3oBaTeNbHON MPOTPaMMBI CpPEIHET0 001ero o0pa3oBaHus (JIMYHOCTHBIX, METAMPEIMETHBIX,
MpEeIMETHBIX), a Takke C Y4E€TOM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATENBHBIX JCHCTBHIA
oOyuaroIerocsi o OCBOCHUIO COAEPKaHUs MPEAMETA.

[To BceM Ha3BaHHBIM MO3UIIUSAM B MIPOrPaMMe 10 XUMHUH MPETyCMOTPEHA MPEeeMCTBEHHOCTh
c o0yyeHHeM XHMMHHU Ha YPOBHE OCHOBHOI'O 00mIero oOpasoBaHus. 3a mpejeaMu yCTaHOBICHHOU
MPOrpaMMOil MO XUMHUU 00s3aTeNbHOW (MHBAPHAHTHOM) COCTaBISIONIEH COAep)aHUS Y4eOHOTO
npenMera «XHUMHUS» OCTAaETCsl BO3MOXKHOCTh BbIOOpa €ro BapUaTHUBHOM COCTaBIISIONIEH, KOTOpas
JOJKHA OTIPEIENIATHCS B COOTBETCTBUU C HAMIPABICHUEM KOHKPETHOTO MPOoduis 00ydeHus.

B cootBerctBUM ¢ koHuentyadbHbIMH TOJOkeHUsIMH PI'OC COO o HazHaueHUU
peaMeTOB 0a30BOTO U YIIIYONEHHOTO ypOBHEW B cucTeMe Au(QepeHIMPOBaHHOTO O0Y4YEHHUs Ha



YPOBHE CpeIHEro oomiero oo0pa3oBaHusl XMMHUsS HAa YPOBHE MPOPHIBHOTO U3y4eHHs HallpaBlieHa Ha
pealin3annio MPeeMCTBEHHOCTH C MOCJIEIYIOIIUM 3TalloM MOJIyYeHUs XUMUYECKOro o0pa3oBaHUs B
pamMKax HM3ydeHUs CHELUAIbHBIX €CTECTBEHHO-HAyUHBIX M XMMHYECKHMX AMCLMILIMH B By3axX U
OopraHm3alusx cpefaHero npodeccuoHaabHOro oOpa3zoBaHus. B 3TOl cBs3u M3ydeHHE NHpeameTa
«XHMHS» OPUEHTUPOBAHO IPEMMYIIECTBEHHO Ha pACIIMPEHUE U YIIyOJeHHE TEOPETUUYECKON U
MPAKTUYECKON MOATOTOBKH O0yYarOIINXCsl, BHIOPABUINX OMpeelEHHbIN Tpoduias 00yueHus, B TOM
qHCciIe ¢ MEPCHEKTUBOW MOCIEAYIOUIETr0 MOJyYeHUs] XUMHUECKOro oOpa3oBaHUsl B OpPTraHU3AIMIX
npodeccuoHaibHOro oOpa3zoBanusi. Hapsimy ¢ atum, B cBere TpedoBanuii ®I'OC COO «
IUTAHUPYEMBIM pe3ysibTaTaM OCBOEHHs (elepaibHOi 00pa3oBaTeNbHONM MHPOTPAMMBI CPETHETO
o0miero o0pa3oBaHMsl M3yuyeHUE IpeaMeTa «XHUMHs» OPUEHTHUPOBAHO TAaKKe Ha pEIIeHHE 3a1a4y
BOCIIUTAHUsI W  COLMAIBHOTO pa3BUTHA  oOydarommxcs, Ha (QOpPMHUpPOBaHHME y HHX
OOIICHHTEIUICKTYaIbHBIX YMEHHMM, YMEHUN paluoHaIu3aluu Y4eOHOro Tpylda U OOOOUIEHHBIX
CIOCOOOB JESITEIBHOCTH, HMEIOIINX MEKIUCIUTUTMHAPHBIA, HaIIPEIMETHBIA XapaKTep.

CocTaBisromMMHU  IIpeIMeTa «XUMHS» Ha YpPOBHE NPO(GUIBLHOIO M3YYEHHUS SBISIOTCS
yrayonénnele Kypcsl — «Opranudeckas xumus» u «OOmas u HeopraHuueckas xumus». [lpu
OTpeeNICHUN TOJAXO0J0B K OTOOPY U CTPYKTYPHOW OpraHu3allid COJAEpIKaHMUS ITUX KYpCOB B
IporpaMMe Mo XUMHM 3a OCHOBY HpuHATHI noisiokeHus ®I'OC COO o paznuumsx 0a30BOro u
yriayOIE€HHOTO YPOBHEH U3YUYCHHUsI IPEAMETA.

OcHoBY cozepxkanusi KypcoB «Opranudeckas xumusi» U «OOmas u HeopraHuyeckas
XUMHUS» COCTaBJISIET COBOKYMHOCTb NPEIMETHBIX 3HAHUA M YMEHMH, OTHOCSIIMXCS K 0a30BOMY
YPOBHIO H3y4YEHHs NpeaMeTa. OJTa CHUCTEeMa 3HAaHUM IOJy4yaeT OIpeAeiEHHOE TEOopeTHYECKOoe
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonblinii  00BEM
¢akTonormueckoro marepuana. Tak, Ha MPoUIBHOM YpOBHE HM3y4YCHHs MHpeaMera obecredeHa
BO3MOYXHOCThH 3HAUUTENIBHOTO YBEIMUYEHUSI 00bEMa 3HAHUM O XUMUYECKUX JIEMEHTaX U CBOMCTBAX
UX COCIMHEHHWH Ha OCHOBE PACIIMPEHHUS W YTIyOJICHUS TPEACTABICHUH O CTPOSHUH BEIECTBA,
XUMHYECKOHN CBSI3U M 3aKOHOMEPHOCTSAX NMPOTEKAHUS PEAKLHI, pACCMATPUBAEMBIX C TOUKH 3PEHUS
XUMHUYECKON KUHETHKU U TepMOoAMHAMUKH. V3ydueHne nepuoanueckoro 3akoHa u Ilepuoanueckoit
CHUCTEMBbl XMMHMYECKHX OJJIEMEHTOB Oa3MpyeTcsi Ha COBPEMEHHBIX KBaHTOBO-MEXaHMYECKHX
MPEJCTAaBICHUSIX O CTPOCHUM aroma. XHUMHUYEcKass CBs3b OOBSACHSAETCS C TOYKH 3pEHUs
HHEPreTUYECKUX H3MEHEHHH INpH e€ 00pa3oBaHUM M PA3pPYyLICHUH, a TaKXKEe C TOUYKU 3PEHUS
MexaHu3MoB €€ oOpa3oBaHus. V3yueHue THUIOB peakuuid JIOMOJHsEeTcs (OPMUPOBAHUEM
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
W3y4YeHUs JJI KJIACCOB OMNpeAei€HHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIONIOJTHEHUH K OOIIel cucTeMe MpeJMETHBIX 3HaHUN) OKa3bIBAIOT BIUSHHE CMEXKHbIE MPEIMETHI.
Tak, HanpuMep, B COAEpN aHUM MpPeaMeTa IJs KJIACCOB XMMUKO-(PU3NUYEecKoro npoduis Oonblioe
3Ha4YeHue OyAyT HMMETh 3JIEMEHTHl y4eOHOro marepuana no obmeil xumuu. [Ipu u3ydenumn
IperMeTa B JJAaHHOM CiIydae aKIeHT OyJeT c/eslaH Ha OOIIHOCTh METOIOB IMO3HAHUS, OOIIHOCTbH
3aKOHOB U TE€OpHUIl B XUMHUHU U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJIEKYIsIpHast TEOpHs B
¢u3MKe), 3aKOHBI COXpPAHEHUS Macchl M DSHEPIrUH, 3aKOHbl TEPMOJMHAMHKH, DSJIEKTPOJIH3a,
IIPEJICTABICHNS O CTPOCHUH BELIECTB U JPYTOE.

B 10 e BpeMs B coliep:KaHUU MpenMeTa AJis KJIacCOB XMMHUKO-OHMOJIOTHYECKOTO MPOQHIIs
OonbIIMI yAeTbHBIA Bec OyAeT MMEeTh OpraHudeckas Xxumus. B 3Tom ciyyae mpemocTaBisieTcs
BO3MOXXHOCTh JJIsi ©60siee 00CTOSITEILHOTO PACCMOTPEHHUS] XMMUYECKOW OpraHU3aluy KJIETKH Kak
OMOJIOTUYECKONl CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K MPUMEpPY, TaKHE CTPYKTYpHBIE
KOMITOHEHTBHI, KaK JIMMUAbI, OCJIKH, YTJI€BObI, HYKIEHHOBBIE KUCIOTHI U fpyrue. [Ipu sTom 3HaHUS
O COCTaBE€ M CBOMICTBaxX MPEJCTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEILIECTB CIyXKaT
OCHOBOI JIJIsl U3y4YEHHSI CYIIIHOCTH MPOIeCCOB (DOTOCUHTE3A, AbIXaHUS, TUIIEBAPECHHUSI.



B mmane ¢opmupoBaHHS OCHOB HAayYyHOIO MHPOBO33PEHHUS, OCBOEHHS OOILICHAYYHBIX
METOJOB IMO3HAHUS M ONbITa MPAKTHYECKOTO NMPUMEHEHHsI HAYYHBIX 3HAHWNM WM3y4EHUE NpeaMeTa
«XuMHs» Ha YrIyOlNEHHOM YpOBHE OCHOBAaHO HAa MEXKIIPEIMETHBIX CBA3SIX C Yy4eOHBIMHU
IpeJIMeTaMH, BXOJASIIMMHU B COCTaB MPEIMETHBIX obnacTeil «EcTecTBEeHHO-HAYYHbIE MPEIMETHI»,
«Marematuka u nHpopmaTuka» u «Pycckuil si3bIK U IUTEpaTypar.

[Ipu uzyyeHun ydeOHOro mnpeamera «XUMHUS» HAa NPOPHIBHOM YpPOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO M CpemHero ofmero oOpazoBanus (Ha 0a30BOM YpOBHE), 3ajadeid
MEPBOCTENEHHOW 3HAYUMOCTH SBJseTcsl (OPMUPOBAHME OCHOB HAyKM XHMMHHM Kak o0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKOM 1€ATEIbHOCTH YEJI0BEKA U OJJTHOTO U3 KOMIIOHEHTOB
MUPOBOM KyNbTypbl. Pemienue 5Toil 3aaun Ha MNPOPHIBHOM YypOBHE H3yUEHHUs IMpeaMeTa
IIpeIoiaracT peaju3alnio TakKuxX 1esel, Kak:

. dbopMupoBaHUe  TpeACTaBICHUIL: O  MarepuaJlbHOM  €IUHCTBE  MHpA,
3aKOHOMEPHOCTSX U I03HABAa€MOCTH SIBJICHUI MPUPOABI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX
HayK M e€ Beaylleld poiii B 0OECIEYEHHH YCTOMYMBOIO PAa3BUTHUSI YEIIOBEUECTBA: B PEIICHUU
npoOJIeM HKOJIOTUYECKOH, IHEPreTHUECKOW M IMHUIIEBOH 0e30MacHOCTH, B Pa3BUTHH MEAWULIUHBI,
CO3/IaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB JHEPruH, B OOECHEUYECHUU PALMOHAIBHOTO
MIPUPOJIOTIONB30BaHMA, B (POPMHUPOBAHUN MHPOBO33PEHUSI W OOMICH KYJIBTYphl YEIOBEKa, a TaKKe
AKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

. OCBOCHHUE CHUCTEMbl 3HAHMM, JIEKAIIMX B OCHOBE XHMHUYECKOW COCTaBJISAIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa: (PyHIAMEHTAJIbHBIX MOHSTHUN, 3aKOHOB U TEOPUHA XUMHH,
COBPEMEHHBIX IPEACTABIECHUI O CTPOEHUHU BEILIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HAJMOJEKYJISIPHOM, O TEPMOJMHAMHYECKMX W KHHETUYECKUX 3aKOHOMEPHOCTSX
IIPOTEKAaHNUs XUMHUYECKUX pEaKIHi, O XHMUYECKOM paBHOBECHM, pacTBOpaX U JUCHEPCHBIX
cUCTeMax, 00 OOIIKX HAYYHBIX MPUHIIUIIAX XUMUYECKOTO MMPOU3BO/ICTBA;

. ¢dbopmupoBaHHe Yy OOYYaIOUIMXCS OCO3HAHHOTO TIOHMMAHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHUYECKUX 3HAHUH A7 OOBSICHEHMs KIIOYEBBIX HJIEH M MpoOJieM COBPEMEHHOM
XUMHH, JUIs1 OOBSICHEHMs] M NPOTHO3UPOBAHMS SIBICHUH, HMEIOLIUX €CTECTBEHHO-HAYUYHYIO
IPUPOJY; TPAMOTHOTIO PELIeHHs Mpo0JieM, CBSI3aHHBIX C XMMHUEH, MPOrHO3UPOBAHUS, aHAIN3a U
OLIGHKH C TMO3UIMI 3KOJOrHYecKoi 0e30MacHOCTH IMOCIEICTBUN OBITOBOM M MPOU3BOACTBEHHOMN
JESATEIBHOCTH YEJIOBEKA, CBA3AaHHOM C XHMMHMYECKHM IIPOU3BOJCTBOM, HCIOJB30BAaHUEM H
nepepaboTKON BEIIECTB;

. yriyOJeHue MpeJCTaBIeHU O HAy4YHbIX METOJaX IO3HAaHMSA, HEOOXOAMUMBIX s
MPUOOPETEHUSI YMEHUI OpUEHTHUPOBATHCS B MHUPE BELIECTB U OOBSICHEHUS XUMUYECKUX SIBJICHUH,
HUMEIOLIUX MECTO B IPUPOJIE, B IPAKTUUECKOHN NEATEIBHOCTH U MOBCEAHEBHON KU3HU.

B muane peanuzanuy nepBOOYEPEHBIX BOCIMTATENbHBIX M PAa3BUBAIOLIMX (DYHKIMH
LIEJIOCTHOM CHUCTEMBI CpeHero oOmiero oOpa3oBaHUS NPH H3YYEHUH MpenMeTa «XHUMHUSA» Ha
npoUIEHOM YpOBHE 0COOYIO aKTyaJIbHOCTh PUOOPETAIOT TAKUE LIEIH U 33J]a4H, KaK:

. BOCIIUTaHHE YOEXKIEHHOCTH B TO3HABAEMOCTH SIBICHUH NPHUPOIBI, YBAXKEHHS K
MPOLIECCY TBOpUYECTBA B OOJACTH TEOPETUYECKUX M TPUKIAJAHBIX HCCIEIOBAaHUN B XHMHH,
(bopMHIpOBaHKE MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

. pa3BUTHE MOTHBAIIMU K OOYYEHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCITUTaHHIO HA OCHOBE YCBOCHHUS OOIIEUYeTIOBEUSCKUX [ICHHOCTEM;
(] Pa3sBUTHC II03HABaTCJIbHBIX HHTEPECCOB, HUHTCJUICKTYAJIbHBIX n TBOPYECCKUX

crocoObHoCcTe  oOydaromuxcs, (HOpMHpPOBaHWE y HHUX CO3HATENBHOTO OTHOLIEHHS K
caM000pa30BaHUIO U HEMIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHON MpodeccCHOHaIbHON 1
OOIIIECTBEHHOH NIeATETHHOCTH, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

. (dbopMupoBaHHE YMEHUN W HaBBHIKOB Pa3yMHOTO MPHUPOJONONBb30BAHUS, PA3BUTHE
JKOJIOTUYECKONW KYJIbTYpHl, MPHOOpPETEHHWE OIbITa OOIIECTBEHHO-TIONIE3HON HIKOJIOTHYECKOM
ACATCIIBHOCTH.



OO0mree yuCIO YacoB, MPEIYCMOTPEHHBIX AJIS U3YyYCHHsS XUMHHM Ha NMPO(UIBHOM YPOBHE
cpeaHero obrero oopasoBanus, cocrapiser 136 gacos: B 10 kimacce — 68 gacoB (2 yaca B HeleNi0),
B 11 kiacce — 68 yacos (2 yaca B He/IEIIO).

COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAueHHE OPraHUYECKOW XHWMHUH, MPEICTaBICHHE O MHOrooOpasuu
OpPraHUYECKUX COCIMHEHUM.

ONEKTPOHHOE CTPOECHUE aToMa YIJepojia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BanenTHblE BO3MOXXHOCTH aToma yriaepoja. XUMHUYECKas CBA3b B OPraHMYECKUX COECIUHECHMSX.
Tunsl rubpuau3anuy aTOMHBIX OpOuTanei yriepoja. MexaHu3Mmbl 00pa3oBaHUS KOBaJEHTHOMN
cBsi3M (OOMEHHBIN M TOHOPHO-aKIENTOPHBIN). TUIbI MepeKkphIBaHUS aTOMHBIX OpOUTanei, 6- u m-
ces3u. OpwHapHas, IBOWHas u TpodHas cBsA3b. CHOCOOBI pa3pbiBa CBsi3ed B  MOJIEKYJIax
oprannueckux BemiecTB. [lonarue o cBO60JHOM panukane, Hykiaeoduie u anexkrpodure.

Teopust crpoeHust opraHudeckux coeauHeHud A.M. bBytinepoBa u  coBpeMeHHBIE
MPEACTABJICHUSI O CTPYKTYpE MOJEKYJI. 3HAaYCHUE TEOPUU CTPOCHHUSI OPraHUYECKUX COEIUHEHUM.
Mornekymsipapile U CTpyKTypHbIe (opmynbl. CTpykTypHble (OpPMYIBI  pa3IMYHBIX BUIOB:
pa3BépHyTas, Cokpall€HHas, ckeneTHas. M3omepus. Buael u30MepuM:  CTPYyKTypHas,
MPOCTPAHCTBEHHAs. DJEKTPOHHBIE APQPEKTHl B  MOJEKyJaX OpPraHUYEeCKUX COCTUHEHUH
(MHIYKTUBHBIA U ME30MEPHBII 3P PEeKThI).

[IpencraBnenne o KiIaccU(pUKALNK OpraHUYeCKUX BemiecTB. [loHsATHE O (YHKIIMOHATBHOMN
rpynne. I'omomnorus. ['omonorumdeckue psiapl. CucreMarndeckass HOMEHKIIATypa OPraHMYeCKHX
coequnenuit (IUPAC) u TpuBnaibHble HA3BaHUS OTJIEIbHBIX MPEACTABUTENCH.

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

OKCHEpUMEHTAJIBHBIE METOJIbl M3Y4YEHHs BELIECTB U MX IPEBpAIlCHUN: O3HAKOMJICHUE C
oOpa3aMu OpPraHWYECKUX BEIIECTB M MaTepuajlaMM Ha HUX OCHOBE, ONBITHI MO MPEBPALICHUIO
OpPraHUYECKUX BEILIECTB NPH HarpeBaHUHM (IUIaBJIeHHUE, OOYTIIMBAaHUE U TOPEHUE), KOHCTPYUPOBAaHHE
MoOJIeIe MOJIEKYJ OPraHUYEeCKUX BEIECTB.

Yraesoaopoasl.

Ankanbl. ['oMoIOTHYECKUW psii ajdKaHOB, oOmias ¢opMmyrina, HOMEHKIATypa U U30MEpHS.
DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ AJKaHOB, Sp -THOPUAM3ALUS aTOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3NUeCcKue CBONCTBA ATKAHOB.

XVMHYECKHE CBOMCTBA AJIKAHOB: PEAKLUU 3aMELIEHUs, W30MEPU3ALNH, NETHIPUPOBAHUS,
LUUKIU3al11, TUPOJIN3a, KpeKUHTra, TopeHus. [IpeacraBnenne o MexaHu3Me peakliiii paauKaibHOTO
3aMeLIEHUS.

Haxoxnaenue B mpupoie. CriocoObl OTydeHUs U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIaTypa U u3oMmepus. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB MasibIX (UMKJIONPOMAH, LUKIOOyTaH) U OOBIYHBIX (LIMKIJIONEHTAaH,
IIUKJIOT€KCaH) NUKI0aIKaHOB. CriocoObl MOMy4YeHHs U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankensl. 'omonorudeckuii psij alkeHoB, o0mas ¢popmyiia, HOMEHKIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT AJIKEHOB, sp2-r1/16p1/1;u/13au1/151 aTOMHBIX opOuTajeil yriepoja,
o- U m-cBs3u. CTPyKTypHass W reomeTpuueckas (IHUc-TpaHc-) u3oMmepus. Duznueckue CBOWCTBA
QIKEHOB. XMMHYECKHE CBOMCTBA: pEakLUU NPUCOECIUHEHUS, 3aMELIEHUS B O-II0JIOKEHHUE IpHU
JIBOMHOW CBSI3M, MOJMMepU3alnuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHBbIE 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.

OKCHEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEIIECTB W HX MPEBPAILECHUN: H3YYCHHE
(U3NYECKUX CBOWCTB YIJIEBOJOPOJOB (PacTBOPUMOCTb); KAU€CTBEHHBIE pEaKLUU YTJIEBOJOPOJIOB
pasnuYHBIX KiaccoB (oOecuBeurBaHWE OpPOMHON WM HOJHOW BOJBI, pacTBOpa IMepMaHraHara
KaJusi, B3aMMOJICHCTBUE alleTUIIeHA C aMMHAYHBIM PAacTBOPOM OKcuaa cepedpa(+1)); kauecTBEeHHOE
oOHapyKeHHe YIiepo/ia U BOJAOPOAa B OPraHMYECKUX BEIIEeCTBaX; MOTy4YeHUE ITUIICHA U U3yYEeHUe
€ro CBOMCTB; o3HaKomiieHHE ¢ koyuiekmusmMu «Hedts» um «Yromp», ¢ oOpasiiamu TutacTmacc,
Kay4yKOB M PpE3HHBI; MOJEIMPOBAHME MOJEKYJ] YIJIEBOAOPOJOB U TaJIOI€HIIPOU3BOIHBIX
YTJIEBOJIOPOJIOB.

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 MpeAeNbHBIX OJHOATOMHBIX CIUPTOB. BoJaoponHble 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 METaHojla Ha OpraHu3M dyenoBeka. 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: pEAKIMM 3aMEILEHUs, B3aUMOJCIHCTBHE C OPraHMYeCKUMU U HEOPraHWYeCKUMU
KHMCIIOTaMH{, KayeCTBEHHAsl peaklds Ha MHOroaTOMHble cnupThl. IIpencraBieHne o mMexaHU3Me
peaknuii HykJeouIpHOTO 3aMenieHus. JleiicTBue Ha opranu3M 4enoBeka. CriocoObl MOTydeHUsT U
IIPUMEHEHUE MHOTOaTOMHBIX CIIMPTOB.



@®enou. CTpoeHue MOJEKYIbl, B3aUMHOE BIIMSHUE TUIPOKCOTPYIIBI M OCH30JIBHOTO Spa.
®dusnueckue cBoiicTBa (eHona. OCOOCHHOCTH XMMHYECKHX CBOWCTB (eHona. KauecTBeHHbBIE
peakiiun Ha Qeron. TokcuuHocTh ¢eHona. CrnocoObl MONy4YeHHS W MPUMEHEHHE (QeHoda.
denondopmanbIeruiHas cMoa.

KapOoHunbHBIE COEAMHEHWS — aJbJErHAbl W KETOHBL. ODIJEKTPOHHOE CTPOCHHUE
KapOOHUJILHOW rpynmnbl. ['omonoruueckue psapl albJerH0B W KETOHOB, oOmias ¢dopmyna,
n3oMepus U HoMeHkKatypa. Gusndyeckrue CBOMCTBA albJCTUI0B U KETOHOB. XMMHUUYECKUE CBOMCTBA
anbJETUI0OB M KETOHOB: peakiuu npucoeauHeHns. OKHUCIEHHE aJbJeruioB, KaueCTBEHHbIC
peakiuu Ha aibaeruasl. CrocoObl MOMyYeHHUs U MPUMEHEHHUE aJIb/ICTH/IOB U KETOHOB.

OOHOOCHOBHBIE TpelebHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHUSI MOJIEKYII
KapOOHOBBIX KHCIIOT. M3omepus u HOMEHKIaTypa. Dusnueckue CBOWCTBA OIHOOCHOBHBIX
npele’abHbIX KapOOHOBBIX KUCIOT. BomopoaHbie CBA3M MEXIy MOJEKyJIaMU KapOOHOBBIX KHUCIIOT.
XUMHUYECKHUE CBOWCTBA: KUCIOTHBIE CBOWCTBA, peakmusi dTepuUKaIu, peakiuu C y4acTHEM
yIJI€BOJIOPOAHOrO pagukana. (OcCoOEHHOCTH CBONCTB MypaBbUHOM KHCIOTHL. lloHATHe O
MIPOU3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX 3¢dupax. MHoroodpazue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HEMpENENIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIOT, TUKapOOHOBBIX
KHCJIOT, THUAPOKCHKApOOHOBBIX KHCHOT. IlpencraButenu BBICIIMX KapOOHOBBIX — KHCIIOT:
CTeapuHOBasi, MaJbMUTUHOBAs, OJCHHOBASA, JUHONEBAA, JUHONIeH08ass KUCIOThl. CrocoObl
MOJTyYCHHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psn, obmiast Gopmyna, U30Mepuss U HOMEHKIATYpa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIN3 B KUCIION U IIEJTOYHOM Cpeie.

Kupsl. Ctpoenne, ¢puzndeckue U XUMUYECKHE CBOICTBA KHUPOB: TUAPOJINU3 B KUCIOH U
menouHoil cpene. OCOOEHHOCTH CBOWCTB >KMPOB, COJEPIKALIUX OCTATKM HENPEENbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPOJE.

Mpbuia Kak coJid BbICIINX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JEICTBHE.

OO6mass xapakTtepucTtuka yrieBogoB. Kmaccuduxanus yrieBogoB (MOHO-, OH- H
nonrcaxapuael). MoHocaxapuIpl: TIIIOKO3a, (QPYKTO3a, TallakTo3a, pubdo3a, Ie30KcHprbo3a.
dusnyeckue CBONCTBA U HaxXOJeHUe B npupoae. PorocuHTe3. XMMHUYECKUE CBOMCTBA TIIFOKO3BI:
peaKkuuu ¢ y4aCTHEM CIUPTOBBIX U aJbJAECTUAHON TPYII, CIUPTOBOE U MOJIOYHOKHUCIIOE OpOXKEHHE.
[IpuMeHeHue TIIIOKO3bI, €€ 3HAUEHHUE B KU3HENEATEIbHOCTH Opranu3Ma. Jucaxapuasl: caxaposa,
MaibTO3a M JaKTo3a. BoccTraHaBiIMBarolIMe M HEBOCCTaHABIMBAKOIIME Jucaxapuibl. [uaponus
nucaxapusioB. HaxoxneHue B mpupoge u npuMeHenue. [lonmmcaxapuipl: Kpaxmal, TJIUKOT€H U
nemnono3a. CTpoeHne MakKpoMOJIEKyJl Kpaxmaia, TIIMKOTeHa U LeUTi0103bl. Pu3nyeckrue CBOMCTBA
KpaxMaja M LeJUTI0J03bl. XUMHUYECKHE CBOMCTBA Kpaxmala: TMAPOJIu3, KaueCTBEHHAsl peakiusl C
HogoM. XUMHUYECKUE CBOMCTBA EJUTFOIO03BI: TUAPOIU3, MOTydeHHE 2PUPOB HEIT003bl. [loHsTHE
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK).

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHs BEIIECTB M HX MPEBPALICHUI: pacTBOPUMOCTH
pa3IMYHBIX CIIUPTOB B BOJAE, B3AUMOJICHCTBHE 3TAHOJA C HATPUEM, OKHCIIEHUE STUJIOBOrO CIIUPTA B
albJIeru]l Ha pacKaji€HHON MeIHOM MPOBOJIOKE, OKUCIEHHE 3TUIIOBOTO CHHUPTA AUXPOMATOM Kajus
(BOBMOXKHO HCIOJB30BAaHUE BUICOMATEPHUATIOB), KAueCTBEHHBIC pEaKIUHW Ha albIeTUIbl (C
THJIPOKCHIOM JauamMuHocepeOpa(+l) w ruapokcuaoM Meau(+2)), peakmusl TIUIEpUHA C
THAPOKCUAOM Menu(+2), XUMHUYECKHE CBOMCTBAa PAacTBOpPa YKCYCHOW KHCIIOTBI, B3aUMOJICHCTBUE
pacTBopa TIIOKO3bI C THAPOKCHUIOM Meau(+2), B3aUMOJEHCTBHE Kpaxmajia ¢ HWOJ0M, pelieHue
AKCIIEPUMEHTANBHBIX 3a/1a4 1Mo TeMaM «CrupTel U QeHomnb», «KapOoHoBbie KucIOTH. ClIOKHBIE
3hupbI».

A3oTcoaepxanie OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHM4ecKHe NMpou3BoaHble aMMmuaka. Kimaccuduxanus aMuHOB: anudpaTHiecKue
U apoOMaTUYEeCKWe; TepBUYHBIC, BTOPUYHBIE U TpeTuuHble. CTpoeHrne MOJeKyl, obmas ¢opmyna,
M30MepHrs, HOMEHKJIAaTypa W (U3HUYECKHE CBOWCTBA. XHMMHYECKOE CBOWCTBA alM(PaTHIECKUX
aMUHOB: OCHOBHBIE CBOMCTBA, aAJIKMJIMPOBAHUE, B3aMMOJICUCTBUE MEPBUYHBIX aMUHOB C a30THCTOM
kucinoToil. Coslv aJKuIaMMOHUS.



AHUIMH — OpeICTaBUTENIb aMMHOB apoMaTthueckoro psaa. CtpoeHue aHwinHa. B3zaumHoe
BIMSIHME TpPYyNIl aTOMOB B MoOJIeKyle aHMIMHA. 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!
[JINLIUH, alaHuH. OU3NYeCKUe CBOMCTBA AMMHOKMCIOT. XMMUYECKUE CBOMCTBA AMMHOKHCIIOT Kak
aM(OTEpHBIX OPraHMYECKUX COCTUHEHUH, peakiys MOJMKOHJIEHCALUU, 00pa3oBaHUEe NENTUIHON
cBsA3U. buonornueckoe 3HaueHne aMUHOKUCIIOT. CUHTE3 U THAPOJIN3 MENTHIOB.

benku xak npupoansie noaumepsl. [lepBuuHas, BTOpU4Has U TPETHUYHAS CTPYKTYpa OEJIKOB.
XUMHUECKUE CBOICTBA OEIIKOB: TUAPOIIN3, JeHATYpalHsl, KAUeCTBEHHbIC pEaKI[MK Ha OENIKH.

OKCHepUMEHTAJIbHBIE METO/bl U3YUEHHUS BEILIECTB U UX IPEBPAIIECHUN: pacTBOPEHUE OEIKOB
B BOJE, JeHaTypauus O€JIKOB IpU HAarpeBaHWH, LBETHbIE pEAaKUMU Ha O€NKH, pelleHue
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 COEUHEHUN — MOJIMMEPU3ALINS U IOJUKOHICHC AL

[Tonmumepubie MaTepuansl. [lnactmaccsl (OJUATHIIEH, TOJUIPONMIEH, TOJUBUHUIXIOPU,
HOJUCTUPOJ, TMOJUMETHIMETAKpUIAT, MOJUKAapOOHAThl, MOMUATWICHTepedTanaT). YTUInU3auus u
nepepadoTKa IIACTHKA.

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

BonokHa: HaTypaigbHble (XJIONOK, IIEPCTh, WIENK), UCKYCCTBEHHBbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

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

OKCHEpUMEHTAJIBHBIE METOJIbl M3Y4YEHHs BELIECTB U MX IPEBpAIlEHUI: O3HAKOMJICHUE C
oOpa3uaMu MNPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacCc, KaydyKoB, pELIEeHHE
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe «Pacro3HaBaHue IIaCTMAcC U BOJIOKOH».

Pacuérnble 3anaun.

Haxoxxnenue MousekyssspHOH (opMysibl OpraHMYECKOro COEAMHEHUS MO MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKICHHE MOJEKYJISIpHOH (OpMYyNbl OpraHMYECKOro
coeIMHEHUs 1Mo Macce (00bEMY) MPOIYKTOB CrOpaHMsl, MO0 KOJMYECTBY BelllecTBa (Macce, 00bEMY)
MPOAYKTOB pPEAaKIUU W/WIM UCXOAHBIX BELIECTB, YCTAaHOBJIEHUE CTPYKTYpPHOH (HOPMYIIbI
OpPraHUYECKOro BEIIEeCTBA HAa OCHOBE €ro XUMHYECKUX CBOWCTB HWJIM CIIOCOOOB TMOJYy4EHUS,
OTIpe/IeNICHUE JI0JIM BbIXO/A MIPOIYKTA PEaKIMU OT TEOPETHUECKH BO3ZMOYKHOTO.

MeXnpeamMeTHbIE CB3N.

Peanu3anus MeXIpeaMETHBIX CBS3€M IPU M3yYEHUM OpraHudeckod xumuu B 10 kmacce
OCYILIECTBIISICTCS Yepe3 HCIOJIb30BAHUWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATUH, TaK W
MOHATHM, TPUHATHIX B OT/IEIbHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011e ecTecTBEHHO-HAYYHbIE OHATHS: SBJICHNUE, HAYYHBIN (haKT, TUTIOTE3a, TEOPHs], 3aKOH,
aHallM3, CHUHTEe3, KiaccupuKauus, HaONIOJeHue, M3MEpPEeHHe, OKCIEPUMEHT,  MOJEIb,
MOJIETTUPOBAHUE.

®dusnka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, JHEPTETUYECKUI YPOBEHbD,
BEIIECTBO, Tel0, 00BEM, arperaTHOE COCTOSIHHE BELIECTBA, (DPU3MUYECKUE BEIWYHMHBI, €IUHUIIBI
U3MEpEeHUs], CKOPOCTb, IHEPIUsl, Macca.

Buonorus: knerka, opraHusM, sKocucTema, ouocdepa, MeTabOIU3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIA U TeTepoTpodHBIM THI THUTaHUSA, OpoxkeHue, (OTOCUHTE3, IbIxaHHe, OeJKH,
YIIIEBOBI, )KUPbI, HYKJICHHOBBIE KUCIOTHI, (JEPMEHTHI.

['eorpadus: nonesHsle HCKONAaEMBbI€E, TOIUIUBO.




TexHomorus: IMUIICBBIC IMPOAYKTBI, OCHOBBI PAallMOHAJIBHOI'O MHUTAaHUS, MOIOINHUEC CPCACTBA,
MaTepHraibl U3 HCKYCCTBCHHBIX U CUHTCTHYCCKHUX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTtaB aTOMHBIX sifep. XUMHUECKUl 31eMeHT. M3oTtonel. 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. OJEKTPOHHBIE KOH(UIypalud 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.
Menneneesa. CBs3b IEepUOANYECKOr0 3aKoHA U [lepnoanyeckoil CUCTEMBI XUMHUYECKUX 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 J[.11. Menneneesa.

XuMuyeckasi CBsi3b. BUIBI XMMHUYECKOH CBS3U: KOBAJICHTHAs, MOHHAs, MeETaJIIM4ecKas.
MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHOW CBSI3U: OOMEHHBIH M JOHOPHO-AaKIENTOPHbINA. DHEprus u
JuinHa cBs3u. [lospHOCTh, HANpaBIEHHOCTh M HACBHIILAEMOCTh KOBAJIEHTHOM CBsA3U. KparHble
cBA3U. BonoponHas cBsi3b. MEXMOIEKYISIPHBIE B3aUMOACHCTBUS.

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

[IpencraBneHne O  KOMIUIEKCHBIX — coequHeHHsX. (CocTaB  KOMIUIEKCHOTO — HMOHA:
KOMIUIEKCOOOpa3oBarenb, JIMIaHAbl. 3HA4eHHE KOMIUIEKCHBIX coeauHeHuid. Ilonatue o
KOOPJAMHALIMOHHOW XUMHH.

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

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

Knaccudukanus v HOMEHKJIaTypa HEOpPraHMYECKHUX BELIECTB. TpHBHAJIbHbIE Ha3BaHUS
OTJENbHBIX MIPEICTABUTENEH HEOPIraHUUECKUX BEILIECTB.

Knaccudukanus XMMHUECKUX peaklMii B HEOPraHUYEeCKOW U OpraHMYecKOil XMMHU. 3aKOH
COXPAaHEHHs MacChl BEIIECTB; 3aKOH COXPAHEHUs M IPEBPALLEHUS SHEPTUU IPU XUMHUUYECKUX
peakuusx. TerioBbie 3 PEeKThl XUMUUECKUX peakiuil. TepMoXxuMuuecKkue ypaBHEHUS.

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 IOJOKEHHE XMMHYECKOTO PABHOBECHS: TEMIIEpaTypa,
JIABJICHUE U KOHLIEHTPALMH BEILECTB, y4acTBYOWUX B peakuuu. [Tpunnun Jlelllarense.

OnektponuTrdeckas auccoranus. CuibHble #  cimadble  3eKTponuThl.  CTeneHb
mucconuanuu. Cpena BOAHBIX PACTBOPOB: KHMCIOTHAs, HEWTpasbHas, IueiaoyHas. BomoponHsblii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiiuu nonnoro ooMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKUCIUTENs U
BOCCTaHOBUTENb. [Ipomeccel OKHCIIEHHs W BOCCTaHOBJICHMS. BaxHelmue OKHCINTENU U
BOCCTAHOBUTEJIN. METO/I 3JIEKTPOHHOTO OasiaHca. DJIEKTPOIU3 PACTBOPOB U PACIIIaBOB BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YCHHs BEUIECTB U MX IPEBPAILCHUN: pPAa3JI0KCHHUE
IIEPOKCHJA BOJOpPOJAa B MPHUCYTCTBUM KAaTajau3aTopa, MOJAEIN KPUCTAIIMYECKUX PEHIETOK,



MIPOBE/ICHUE PeaKIii HOHHOTO 0OMEHa, OTIpeNIeIeHUE CPEIbl pACTBOPOB C TIOMOIIBIO HHIUKATOPOB,
U3Y4YCHHUE BIUSHUS Pa3NUYHBIX ()AaKTOPOB HA CKOPOCTh XHMMHUYECKOM peakuuu U IOJOKEHHUE
XMMHUYECKOTI'O PABHOBECHS.

Heopranuveckasi xumusi.

ITonoxenune HeMerauioB B llepuonuyeckod cucreMe XuUMUYECKHX 3ieMeHToB JI.M.
MenzaeneeBa M OCOOEHHOCTH CTPOCHHMsSI HX aromMoB. @DHU3WYECKHUE CBONWCTBA HEMETAJUIOB.
ANOTpOIMS HEMETAJUIOB (Ha pUMepe KUCIIOpoia, cepbl, hocdopa u yriepoaa).

Bogpopon. Ilonydyenue, ¢usmueckne M XMMHUECKHUE CBOMICTBA: peaklUU C METAUIAMHU U
HEMETaJUIaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ Mapuabl. TONIIMBHBIE JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupojie, CocoObl ModydeHUs, (U3NYECKHUE U XUMHUYECKUE
cBoricTBa. ['amoreHoBoAopoisl. BaxHellne KHUCIOPOACOAEPKAUE COCAUHEHUS TaJIOrEHOB.
JlaboparopHble U MPOMBIIITICHHBIE CIIOCOOBI MOTYYeHHsI rajloreHoB. [IpruMeHeHne rajJoreHoB U ux
COCIMHECHUM.

Kucnopon, o3on. JlabopaTopHble M NPOMBIIUIEHHBIE CHOCOOBI MOJNYYEHHUS KHCIOPOJa.
duznyeckue U XMMHUYECKHUE CBOICTBA U IPUMEHEHUE KUCI0pOo1a U 030HA. OKCHUIBI U IEPOKCHUIBI.

Cepa. Haxoxnenue B mpupojie, CiocoObl moaydeHusi, GU3ndecKkue 1 XMMUYECKUEe CBOICTBA.
Cepoognopon, cynbduabl. Okcuna cepbi(+4), okcun cepbi(+6). CepHUCTAst U CepHAast KUCIOTHI U HX
conu. OcCOOEHHOCTH CBOMCTB CEpHOI KUCIOTHL. [IprMenenne cepol U €€ COeTMHEHHIA.

A3zor. HaxoxeHue B pupojie, cnocoObl MojyuyeHus, (pu3nyecKue 1 XMMUYECKUEe CBOMCTBA.
Ammuak, HUTpUIbl. OKcuabl a3otra. A30THCTas M a30THAs KUCIOTHI U uX coiu. OcoOeHHOCTH
CBOWCTB a30THOU KUCIOTHI. [IpuMeHeHne a30Ta U ero coeAMHEeHUI. A30THBIE yIOOpEeHUSI.

®ochop. Haxoxnenwe B mpupone, crnocoObl monydeHus, (uU3MUECKue U XUMHUYECKUE
coiictBa. @ochunsr u pochun. Okcunsr hochopa, pochopras kucnora u e€¢ conu. [IpumeHeHne
docdopa u ero coenunenuii. DocpopHsie ynodpeHus.

Yriepon, HaxoXJIeHHE B MpUpoAe. AJUIOTponHbIe Moaudukanuu. DOusudeckue wu
XMMHYECKHE CBOIMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHbIX yriaepoaoM. Okcup yriepoaa(+2), OKCHu
yraepoaa(+4), yroibHas KUCJIOTa U €€ coyid. AKTUBUPOBAHHBIN yrousb, aacopOuus. DymnepeHsl,
rpadeH, yriepoaHble HaHOTPYOKH. [IprMeHeHre IpoCThIX BellecTB, 00pa30BaHHBIX YIIEPOJIOM, U
€ro COeIMHEHU.

Kpemuuii. Haxoxxnenue B mpupoje, cnocoObl MONydeHHs, (U3NYeCKHMe U XUMHUYECKUE
cBoiicTBa. Okcua kpemHusi(+4), KpeMHHEBass KUCIOTa, CHIIMKaThl. [IpuMeHeHne KpeMHUs U ero
coequHeHuil. CTEeKII0, ero MoJIy4eHue, BUIbI CTEKIIA.

[Tonoxxenne metannos B Ilepuoanueckoit cucteMe XUMUYECKUX 3JeMEHTOB. Oco0eHHOCTH
CTPOEHHS JIEKTPOHHBIX 000J04YeK aToMOB MeTamioB. OOmue ¢u3ndeckue CBOICTBa METaJlIOB.
[Ipumenenue MetanoB B ObITY U TexHUKE. CIIJIaBbl METAIIIIOB.

DNEeKTPOXUMHUECKUH psii HanpsbkeHuH MetanioB. OOmMe crnocoObl MOIY4YEeHUs! METAIJIOB:
TUIPOMETAIUTYPIrisi, MUPOMETAJUIYPrusi, 3yieKTpoMmetamutyprus. IloHsTHe O KOppO3uu MeETalljioB.
CriocoOblI 3alUTHl OT KOPPO3HUH.

O6mas xapaktepuctuka MetamnoB [A-rpynmnsl [lepumoguyeckoil cucTeMbl XUMHUYECKHX
aneMeHTOB. HaTpuit u kxanuii: momydeHue, ¢pu3nyeckue M XMMUYECKHE CBOMCTBA, NMPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETMHEHUH.

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

ANIOMUHUI: TIONydeHue, (U3MYecKhe U XHMMHUYECKHEe CBOICTBa, MPUMEHEHHE IMPOCTOro
BEIIECTBA M €ro coeauHeHWH. AMQoTepHble CBOHCTBA OKCHAA M THUIAPOKCHAA aTIOMHMHUSA,
T'UJIPOKCOKOMITJIEKCHI aTFOMUHUSL.

OOmast xapakTepucThka MeTauloB mobounsix mnoarpynn (b-rpynm) Ilepuonnueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®dusnueckue U XMMUYECKHUE CBOMCTBA Xpoma U €ro coeauHeHuil. OKCUAbl U TUAPOKCHIbI
xpoma(+2), xpoma(I+3) m xpoma(+6). XpoMaTbl W IUXPOMATHI, UX OKHUCIHTEIIbHBIC CBOWCTBA.
ITosnydyeHne u npUMeHEHUE XpoMma.



®dusnueckue M XHUMHYECKHE CBOMCTBA MapraHlia M €ro coeauHeHud. Bakuelmue
coenuHeHHs Mapranma(+2), mapranna(+4), mapranna(+6) u mapranua(+7). Ilepmanranar kamms,
€ro OKUCIUTENbHBIE CBOKCTBA.

Pu3nueckue U XUMHYECKUE CBOMICTBA Kelle3a U ero coenHeHnil. OKCHIbI, THAPOKCUABI U
conu xene3a(+2) u xenesa(+3). [lonyueHue u npuMEeHEHHE KeJie3a U €ro CIIABOB.

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

[{uuk: nonxydenue, puU3nveckre 1 XUMUYECKHEe CBONCTBA. AMGOTEpHbIE CBOWCTBA OKCHA U
TUAPOKCH/IA IMHKA, TUIPOKCOKOMIUIEKCHI IIMHKA. [[pMeHeHne IMHKa U €r0 COeAMHEH U,

DKCrepUMEHTAIbHBIE METO/IbI U3YUYCHHSI BEILECTB U UX MPEBPAILCHUI: N3yuyeHue o0pasios
HEMETAJNIOB, TOpeHue cepsl, ¢ochopa, ’xene3a, MarHus B KUCIOPOJE, M3YYCHHE KOJUICKIIUU
«Metamibpl ¥ CIUIaBbD», B3aUMOJCHCTBHUE WICIIOYHBIX M IIEIOYHO3EMEIbHBIX METaUIOB C BOJOH
(BO3MOYKHO MCIOJIb30BaHUE BMJIEOMATEPUAIIOB), B3aMMOJEHCTBHE LIMHKA U JKejle3a C pacTBOpamMu
KHUCJIOT M WIEJIOYEHl, KaUeCTBEHHbIE PEAKIUU Ha HEOPraHWYECKHE aHWOHBI, KATUOH BOJOPOJA U
KaTHOHBl METAJJIOB, B3aUMOJICHCTBUE THIPOKCHIOB ATIOMUHMS U IIMHKA C PaCTBOPAMH KHCIIOT U
LIeJI0Y€EH, pelIeHNe SKCIEPUMEHTANIbHBIX 3a7a4u 1o TeMaM «['anorensr», «Cepa u €€ coeTUHEHUS»,
«A30T u dochop M HX coenuHEHHS», «MeTalbl TIABHBIX HOArpynm», «MeTamibl moOOYHBIX
MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B oOecriedeHUH yCTOMUMBOTO pa3BUTHs yenoBedecTBa. [loHATHE O HAayYHBIX
METOJIaX MO3HAHMUS U METOJA0JIOTMHM Hay4dHOro HccienoBaHusd. HayuHble NpUHIMIBI OpraHU3aluu
XMMHUYECKOTO MPOU3BOJCTBA. [IpOMbINITIEHHBIE CIOCOOBI MOMYYEHHs] BaKHEHMIIMX BelIeCTB (Ha
IpUMepe IPOU3BOJCTBA aMMHaKa, CEpPHOM KHCIOTbI, MeTaHousa). IIpoMblnuieHHble CHIOCOObI
MOJIy4YEHUsI METaUIOB M CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKpYXarolled Ccpeabl U €ro
nocyencTBusi. Posib XuMun B 00€CIeUeHHH SHEPTeTHIECKOM 0€30MacHOCTH.

Xumusi U 3710poBbe uenoBeka. JlekapcTBeHHble cpeacTtBa. lIpaBuna wucnosib3oBaHUs
JIEKApCTBEHHBIX IIpenaparoB. Posib XUMUM B pa3BUTUU METUIIUHEI.

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

Kocmernueckue u mapdromepHsie cpenctBa. beiToBas xumus. [lpaBuna GezomacHOro
WCIIOJIH30BaHUSI MPETapaToB OBITOBOM XMMHH B MIOBCETHEBHOM JKU3HHU.

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

XuMHus B celnbCKOoM xo3siiicTBe. OpraHnyeckue 1 MUHEpalbHbIE YI0OPEHHU .

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJI0, KepaMuka. Marepuansl 1
ANeKTpoHUKU. HaHoTeXHOIOTHH.

Pacuérnbie 3a1a4n.

Pacuérbl: Macchl BelecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYAaCTBYIOIINX B PEAKIIUU BEIIECTB, MacChl (00bEMa, KOTHMUECTBA BEIIECTBA)
MPOJAYKTOB pEaKIuu, €CclU OJHO M3 BEIIECTB HMMEeT NpHUMecH, Macchl (00bEMa, KOIMYECTBa
BEIIECTBA) MPOJYKTAa PEaKLUHU,eCIM OJHO W3 BELIECTB JIaHO B BUJE PacTBOpa C OIpeaesEHHON
MacCOBOM J10JIEW paCTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHON KOHIIEHTPALIMK BELIECTBA
B PacTBOpE, 0JIA BBIX0/1a MPOAYKTA PEAKIIMH OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeIMETHBIE CBS3H.

Peanmu3zanus MeXIpeIMETHBIX CBSA3EH MPU U3YUYEeHUU OOIIeH U HeopraHuuecko xumuu B 11
KJIaCcCe OCYILIECTBIISIETCSA Yepe3 MCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U
MOHSATUN, TPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO61re ecTeCTBEHHO-Hay4YHbIE IOHTHS: SIBJICHUE, HAyYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHalu3, CHUHTE3, Kiaccu(uKaius, MEePHOJUIHOCTh, HAONIOJCHUE, H3MEPEHHEe, JKCIEPHUMEHT,
MO/JI€Jb, MOJIEJINPOBAHHUE.

®dusnka: marepus, MHUKPOMHUpP, MaKpOMHp, aToOM, 3JEKTPOH, MHPOTOH, HEHUTPOH, HOH,
W30TOMbI, PaIMOAaKTUBHOCTh, MOJIEKYJIa, JHEPreTHUECKUH YpOBEHb, BEIIECTBO, TENO, OOBEM,




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, JKUPBL, YIJICBOJABL, HYKICHHOBBIC KHCIOTHL, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILECTB U MIOTOK SHEPTHU B IKOCUCTEMAX.

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

TexHomorns: XumMudeckas MNPOMBINIJICHHOCTb, MCTAJLIIyprus, CTPOUTCIIbHBIC MaTCpHaJIbl,
CEIbCKOXO3SCTBEHHOE  MPOM3BOJCTBO,  IUILIEBas  HPOMBIIUICHHOCTh,  (hapManeBTHYECKas
MPOMBIIIJICHHOCTD, MPOMU3BOACTBO KOCMCTUUCCKHUX IMPCIAPaTOB, MPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepHaoB, SJICKTPOHHAs IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH HA
MMPO®UJIBHOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JJUYHOCTHBIE PE3YJbTATbDI

B CcOOTBETCTBMU C CHUCTEMHO-IESATEIBLHOCTHBIM TIOAXOJOM B CTPYKTYpPE JHYHOCTHBIX
PE3yJIbTaTOB OCBOCHHSI MPEIMETa «XHUMUS» Ha YPOBHE CPEIHET0 00MIero 00pa3oBaHUS BBIICICHBI
CIICAYIONIME  COCTaBISIONIME.  OCO3HAHWE  OOYYArOIIUMHCS  POCCHHCKOM  TpaKIaHCKOH
UJCHTHYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITSIIBHOCTH U CAaMOOTIPEICIICHHIIO; HATUIHE
MOTHBallMM K OOYYEHHUIO; TOTOBHOCTh W CIHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS
HpI/IHﬂTI)IMI/I B O6HICCTBC HpaBI/IHaMI/I n HOpMaMI/I IIOBCACHUs, HaJIU4YUue HpaBOCO?;HaHI/I?I,
HKOJIOTHYECKOM KYJIBTYPBI; CHOCOOHOCTh CTABUTH IIETH U CTPOUTH )KU3HEHHbIE TIAHBI.

JlugHOCTHBIE PE3yNIbTATHl OCBOCHHS NpEIMETa «XHUMHUS» OTPAKAIT CPOPMHUPOBAHHOCTH
OIbITa MO3HABATEIIBHON M MPAKTHYECKOW JCSITEIbHOCTH OOYYarOIIUXCSl B MPOLIECCE pealu3aIiu
00pa30BaTEILHON JIEATEIHEHOCTH, B TOM YHCIIC B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

OCO3HaHUS OOYYarOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX IpaB U O0s3aHHOCTEH, YBa)KEHUS K
3aKOHY M MPaBOMOPSAKY;

HpCI[CTaBJ'ICHI/Iﬂ O COIIMaJIbHBIX HOpMaX nu npaBI/max MECXKIINYHOCTHBIX OTHOIHGHI/Iﬁ B
KOJIEKTHUBE;

TOTOBHOCTHU K COBMCCTHOfI TBOpquKOﬁ ACATCIIbHOCTHU HpI/I CO3JaHuN y‘~I€6HBIX HpOGKTOB,
pelIeHnr yu4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl JPYIHX
MIPH aHAJIN3€ Pa3INYHBIX BUIOB yUYEOHOH AEITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAYYHOMY HACJIETUIO0 OT€YECTBEHHON XHUMHUH;

YBa)KCHI/Iﬂ K HpOHCCCY TBOp‘-IeCTBa B O6J'IaCTI/I TeOpI/II/I n HpaKTI/I‘IeCKOFO HpI/IJ'IO)KeHI/Ifl
XUMHH, OCO3HAHHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yibTaT JUIMTEIbHBIX HAOIIOACHUIA,
KpOl'IOT.]'II/IBBIX BKCHepI/IMeHTaJ'IBHI)IX IIOMCKOB, ITOCTOSTHHOTI'O pr213 y‘IéHI)IX nu HpaKTI/IKOB;

WHTEpeca M TI03HABATENbHBIX MOTHBOB B TMIOJYYCHHH U TOCIEAYIONIEM aHaIu3e
nH(}OpPMAaLIUU O NMEPETOBBIX JOCTHKEHUIX COBPEMEHHONW OTEUECTBEHHONW XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HpaBCTBeHHOFO CO3HaHUs, OTUYCCKOI'O ITOBEACHUA,

CIIOCOOHOCTH OIEHUBATh CUTYAIIMH, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSMH, U IPUHUMATH
OCO3HAHHBIC pemeHI/m, OpI/IeHTI/Ip}IﬂCB Ha MOpaJ'H)HO-HpaBCTBeHHBIe HOpMBI 1 IIEHHOCTH,

TOTOBHOCTU OIICHWBAaTh CBOE TMOBEACHHWE M TOCTYNIKH CBOUX TOBApPHUIIEH C TO3HIMA
HpaBCTBeHHBIX nu HpaBOBBIX HOpM ncC y‘IéTOM OCO3HAaHU HOCHG}ICTBI/Iﬁ HOCTYHKOB;

4) popMHpPOBaAHNS KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 3I0pOBOTO0 M 0€30macHOro o0pasza KU3HH, HEOOXOJUMOCTH
OTBCTCTBCHHOI'O OTHOIIICHUA K COGCTBCHHOMy (1)I/I3I/I‘-ICCKOMy " HCI/IXI/I‘-ICCKOMy 3I[0p0BI>IO;

coOMoIeHnsT TMpaBMiI 0€30macHOTO OOpaIeHus C BEIIECTBAMH B OBITY, IOBCEIHEBHOU
YKW3HU, B TPYAOBOU JEATEIbHOCTH;



NOHUMAaHMUA LEHHOCTH TMPaBWJI HWHIMBUAYAJBHOTO W  KOJUJIGKTMBHOTO 0O€301acHOTrO
MOBEJCHMSI B CUTYALMSIX, YTPOXKAIOIIUX 3/I0POBbIO U XKU3HU JIOJIEH;

OCO3HAHMSI TOCIEACTBUH M HENPHUATUS BPEIHBIX TNPHUBBIYECK (YIOTPEOJIICHUS alKOTOJIs,
HapKOTHKOB, KypeHHUs);

5) Tpy10BOT0 BOCIUTAHUS

KOMMYHHKaTUBHOH  KOMIIETEHTHOCTH B  Y4e€OHO-HCCIIEOBATEIbCKOW  JEATENbHOCTH,
OOIIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTHX BUAAX ICATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YaCTHE€ B pEIIEHUM MPAKTUYECKUX 3alad COLMAIbHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

UHTEepeca K MNPAaKTUYECKOMY HM3YyYCHMIO MPO(eccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE MTPUMEHEHHS MTPEIMETHBIX 3HAHUN 110 XUMUH;

YBaKEHU K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYy10BOM eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAIBHOW TpaeKTOpUU 0Opa3oBaHus, OyayIuei
npodeccun U peanu3aluud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRA;

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTHYECKU I[eJIeCO00Pa3HOro OTHOWIEHHSI K TMPUPOJAE KaK MCTOYHHKY CYIIECTBOBAHHS
JKM3HM Ha 3eMIIe;

MOHMMAaHHS TJI00aTBFHOTO XapakTepa SKOJIOTHYECKUX MPOOIeM, BIUSHHUA SKOHOMHUYECKHX
IIPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpeibl;

OCO3HAHMSI HEOOXOJMMOCTH HCIIONB30BAHUS JOCTIKCHUH XUMUH Ul PEIICHHS BOIPOCOB
palnMoOHAIBHOIO IPUPOIONOIb30BAHUS;

AKTUBHOTO HETIPHUSATUS JIEHCTBHU, MPHHOCIIIUX BpEI OKpY)KaoUled NpUPOIHOHN cpene,
YMEHHUS TPOrHO3UPOBATh HEOJArONpHUSTHBIE HSKOJOTHYECKUE IOCIEACTBUS IpealpUHUMAEMbIX
JNEUCTBUN U NTPEAOTBPALLIATh UX;

HaJIM4YMs Pa3BUTOrO HKOJOTHMUECKOTO MBIIUIEHUS, SKOJOTHYECKOM KYJIbTYpPbI, OIbBITa
NESTeTbHOCTH  DKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMH B
MO03HABATENbHOM, KOMMYHUKAaTUBHOM M COLMAJIbHOIN MpPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO DPa3BUTHS HAyKH W
OO0IIECTBEHHOH NMPaKTHKH;

NOHMMaHHs CIEeNUPUKA XUMHUW KaK HayKd, OCO3HaHHs €€ poiu B (POpMHUPOBAHUH
palMOHATBHOTO HAayYHOT'O MBIIUIEHUS, CO3JIaHUM ILIEJIOCTHOTO IMPEJCTAaBICHUS 00 OKpyXKalollem
MHUpE KaK 0 €IUHCTBE MPUPOIBI M YeTIOBEKA, B IO3HAHUH MPHUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUU
po0JIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXKIIEHHOCTH B 0OCOO0OW 3HAYMMOCTH XHMHHU i COBPEMEHHOW NMBWIM3AIMU: B €€
I'YMaHHCTHYECKOM HaNpaBIEHHOCTH W BaXKHOW pOJM B CO3JaHMM HOBOW 0a3bl MaTepHabHOU
KYJIBTYpHI, B PEIICHUH TI00ATBHBIX MPOOIEeM YCTOHYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, MUIIEBON U HKOJOTMUECKON 0€30MMacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECTIEYeHUN
YCIIOBHIA YCIIENTHOTO TPYAA U KOJIOTHYECKH KOM(MOPTHOH KU3HU KaXKIOTO WieHa 00IIecTBa;

€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH: TOHHMMAaHHsS CYIIHOCTH METOJOB  IO3HAHUS,
UCTIOJB3yEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIIOJ30BaTh TOJy4aeMble 3HAHHS IS
aHaJIM3a U 00BSCHEHUS SABJICHUN OKPY)KAIOIIETO0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS
nenath 00OCHOBaHHBIE 3aKIIFOUSHHSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOUIMXCS TaHHBIX C IIEITBI0
MOJTyYEeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaAMOCTOSITENTFHO MCIOIh30BATh XUMUYECKHE 3HAHUS JIJISl pEHICHUsT TPOoOJIeM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

WHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOMN IeATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHHUI0O M CaMOOOpPa30BaHMIO, K
aKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUI 110 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMU IMOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3InYHbIX cepax mpohecCHOHATBLHON AeATEIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATHBI

MeranpeameTHble pe3yJabTaThl OCBOCHHUS IMPOTPAaMMbI O XMMHUHU Ha YpPOBHE CPEIHETO
o01mero 00pa3oBaHus BKIFOYAIOT:

3HaUMMBIC JUIS  (DOPMHPOBAHUS MHPOBO33PEHUS OOYYAIONIMXCS MEXKIUCIUITMHAPHBIC
(MeXTpeIMeTHBIE) 00IIeHAYYHBIC TTOHATHUS, OTPAKAIOIIUE IICJIOCTHOCTh HAYYHOW KapTUHBI MHUpa H
cHenu(pUKy METOJOB IMO3HAHUS, HCIOIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO,
SHEPTHsl, SBJICHHWE, IPOIIECC, CUCTEMA, HAy4dHBbIH (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, UCCIIEIOBaHNE, HAOIIOCHUE, U3MEPEHUE, FIKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHbIC YUeOHBIC NeHCTBUS (T03HABATEIbHBIC, KOMMYHHKATHBHbBIC, PETYIISITUBHBIC),
obecneunBaromue GopmupoBanue (QYHKIIMOHAILHON TPAMOTHOCTH M COLIMATBHOW KOMITETCHIIUU
oOydJaronmxcs;

CIIOCOOHOCTh ~ OOYYaloOmUXCsl  WCIOJb30BaTh  OCBOCHHBIE  MEXKIUCHIUILIIMHAPHEIC,
MHUPOBO33PEHYECKUE 3HAHHUS U YHHUBEpcajbHble Yy4eOHble MACHCTBUS B TO3HABaTENbHOU U
COLIMAJIBHOM ITPAKTHKE.

MetanpeameTHble pe3yJabTaThl OTPAXKAIOT OBJAJCHUE YHHUBEPCATbHBIMU  yU4ECOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS

1) 6a3oBble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYITUPOBATh W aKTyalU3UpoBaTh MpoOieMy, paccMaTpuBarh &
BCECTOPOHHE;

OTPENEATh IEJIU JeATCIbHOCTH, 3aJaBas IapaMeTpbl W KPHUTEPUU HX JIOCTHIKCHHS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIILHOCTU C ITOCTABICHHBIMH IIEJISIMHU;

HCIIOJIB30BaTh IPU OCBOCHWU 3HAHWUK TMPUEMBI JIOTUHYECKOTO MBIIUICHHUS: BBIICISTH
XapakTepHble MPHU3HAKKM TOHATUM W  yCTaHABJIMBATH MX B3aUMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIIME TIOHATHUSA /I 00BACHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS W KPUTEPUU TSI KIaCCU(UKAIINHI BEIIECCTB U XUMHYECKUX PEaKIIHii;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Yy4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTUBHBIE, TEAyKTUBHBIE, TT0 aHAJIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PAcCCMaTPUBAEMBIX SIBICHUSX, (OPMYITUPOBATH BHIBOJBI U
3aKJTIOYEHUS;

MPUMEHSTh B TPOIECCEe MO3HAHUS HCIOJIb3yeMble B XMMHUU CHMBOJHYECKHE (3HAKOBBIC)
MOJIeJId, TTPEOOPa30BhIBATh MOJICIBHBIE MPEJICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 3JIEMEHTA,
XuMuueckas Qopmyna, ypaBHEHHE XHMMHYECKOM peakiuu — TpU PElIeHUU Yy4eOHBIX
MMO3HABATENIPHBIX W MPAKTUUECKUX 3aja4, MPUMEHSITh Ha3BaHHBIC MOJIEIbHBIC TIPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUi;

dbopMyIupoBaTh MM W 3aJa4d  HCCIEJOBAaHUSA, WCIOIB30BaTh IIOCTABJICHHBIC W
CaMOCTOSITENTFHO C(OPMYIUPOBAHHBIE BOMIPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUSI U OCHOBBI IS
(hopMHUPOBaHMS TUITOTE3HI IO MPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXKJICHUI;

BIIQJICTh HABBIKAMH CaMOCTOSITENIPHOTO TUIAHUPOBAHUS U TPOBENCHUS YYCHHUYECKHX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOII0IaTh 3a XOJOM IPOIecca, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3yiabTar, GOpMyIupoBaTh OOOOIIEHUS H BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJbTAaTOB HCCIEAOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O MPOJEIAHHOU
pabore;

NpUOOpeTaTh OIBIT YYEHUYECKOM HCCIEeIOBAaTENIbCKOW W MPOEKTHOM JesTeNbHOCTH,
MPOSBIISATh CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOAOB peUIeHUS
MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3INYHBIX METO/IOB ITO3HAHMS.

3) padora ¢ nnpopMmanmeii:

OPUEHTHPOBATHCS B  PA3NIMYHBIX HCTOYHHMKAX HHPopManuu (HaAydYHO-TIOMYJIsIpHAs
TuTepaTypa XUMHUYECKOTO COJEpXKaHWs, CHOpaBOYHBIe mocoOus, pecypcsl HHTepHETa),



aHAJTM3UPOBATh WH(POPMALIMIO PA3IUYHBIX BUIOB U (HOPM NpEICTaBICHUS, KPUTHUECKH OLCHUBAThH
e€ JOCTOBEPHOCTH M HEMPOTUBOPEYNBOCTE;

dopMynupoBaTh 3ampPOChl U TPUMEHSTHh pPA3JIMYHbIE METOABI NPH IOHCKE U OTOOpE
uHpOpMaIMY, HEOOXO MO /IS BBITTOJHEHUS YI€OHBIX 3a1a4 ONPEIEIEHHOTO TUIIA;

nproOpeTaTh OIBIT HCIOIB30BaHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH M
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMANbHYIO (GOpMYy MpencTaBieHHS HH(POpMaruu (CXeMsbl,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHUE);

UCTOJIb30BaTh HAay4YHBIH S3bIK B KayecTBE CpPEACTBA INpU paboTe ¢ XHUMHYECKOM
uHpOpMaIHeil: TPUMEHATh MEXIpPEAMETHbIE ((pru3ndeckne 1 MaTeMaTH4eCKUe) 3HAKH U CUMBOJIBL,
¢bopmyibl, a0OpeBHaTypbl, HOMEHKIATYPY;

UCTIONIb30BATh 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATJIAHOCTH.

KoMMyHUKaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUA:

3a71aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbl B XOJ€ AMANora W/WIN TUCKYCCUH,
BBICKa3bIBaTh  HWAEU, (HOPMYIHPOBATH CBOM  MPEUIOKEHUS  OTHOCUTEIIHHO  BBIOJHECHHUS
NPEeAJIOKESHHOH 3a/1a4u;

BBICTYIIaTh C TIPE3CHTAlMEH pe3yJabTaTOB IMO3HABATEIHHOW NEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITENILHO MJIM COBMECTHO CO CBEPCTHHKAMU TPH BBHITTIOJIHEHUH XUMHYECKOTO SKCIIEPHMEHTA,
MPAKTUYECKOH PaOOTHI MO HMCCIECJOBAHUIO CBOWMCTB M3YYaeMbBIX BEIIECTB, peajH3alld Y4eOHOTO
NpoeKTa, W (OPMYIHPOBATH BBIBOABI IO pE3yJIbTaTaM IPOBEAEHHBIX HCCIECJOBAaHUN IyTEM
COTJIACOBAHUS TO3UIUH B X071 00CYKACHUS M 0OMEHA MHEHUSIMH.

PeryisiTuBHBIE YHUBepPCaIbHbIE YUeOHbIE TeficTBUSA:

CaMOCTOSITENIFHO TUTAHUPOBATh W OCYIIECTBISITH CBOIO IIO3HABATEIBHYIO JESTEIHHOCTD,
ompenessisi e€ LEeTM M 3aJadd, KOHTPOJIMPOBATh W IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
IpeUlaraeéMblii  aJrOPUTM JICHCTBHI TPU BBIMOJHEHHH YYEOHBIX M HCCIEIOBATEIBbCKUX 3ajad,
BbIOMpaTh Hanbosee >PQPeKTUBHBIN cOcO0 MX peleHHs ¢ Y4€TOM MOJIY4YEeHUs HOBBIX 3HAHHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILECTBIISATH CAMOKOHTPOJIb JESITEIbHOCTH HA OCHOBE CaMOAaHaJIM3a U CaMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOTpamMMbl 10 XMMHUU Ha NPO(GUIBHOM YPOBHE Ha
YPOBHE CpeAHEero obmero oOpa3oBaHHs BKJIIOYAIOT creruduueckue s y4eOHOro mnpeamera
«XUMHS» HaydyHblE 3HAHMS, YMEHHUS U CIIOCOOBI JIEHCTBUI 10 OCBOCHMIO, HMHTEpIpETaluu U
peoOpa3oBaHUIO 3HAHUH, BUABI AEATENBHOCTH IO MOJIYYEHHIO HOBOI'O 3HAHUS U NPUMEHEHUIO
3HAHUW B pa3IMYHBIX YYEOHBIX CHUTyallMsIX, a TaKK€ B pEANbHbIX XU3HEHHBIX CHUTYyalMsX,
CBA3aHHBIX C XUMHUEH. B mporpaMMe 1o XuMUHU IPEeIMETHBIE PE3yIbTaThl PEACTaBICHBI 110 F01aM
N3y4YECHUS.

10 KUIIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XUMHUsD» OTPAXkKaroT:

c(OpPMHPOBAHHOCTBITPEICTABICHUNA: O MECTE€ U 3HAUYEHUHM OPraHUYECKON XUMHU B CHCTEME
€CTECTBEHHBIX HAayK U €€ pojiu B 00ECleYeHUH YCTOMYMBOTO Pa3BUTHUS UEIOBEUYECTBA B PEIICHUU
pobJIeM HKOJIOTHYECKOM, IHEPreTHUeCKOoW M MUIINEeBOH 0e30MacHOCTH, B Pa3BUTHH MEAULIMHBI,
CO3/IaHMM HOBBIX MAaTEpHaJOB, HOBBIX HCTOYHMKOB JHEPruH, B OOECHEUYEHHUU pPALMOHAIBHOTO
IIPUPOJIONIONB30BaHUA, B (POPMUPOBAHUN MHPOBO33PEHHS M OOIIEH KyJIbTYphl UEIOBEKa, a TaKXKe
9KOJIOTUYECKN OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CPEIE;

BIIQJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIIOJArarolue
MOHATHS — XUMHUYECKHIA 3JIEMEHT, aToOM, SIIPO U DJICKTPOHHAst 000JI04Ka aToma, s-, P-, d-aToMHbIC
opOuTaIN, OCHOBHOE U BO3OYKIEHHOE COCTOSTHHSI aTOMa, THOpUAM3alMs aTOMHBIX OpOUTasei, HOoH,
MOJIEKYJIa, BAJICHTHOCTD, 3JIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA OOBEM, YIJIEpOIHBIA CKeNleT, (PyHKIMOHANbHAas TpyIma, pagukal,
CTPYKTypHBIE (QOpMyJibl (pa3BEPHYTHIC, COKpAIEHHBIC, CKEIIETHBIC), M30MEpUS CTPYKTYpHas H
IIPOCTPAHCTBEHHAsl (T€OMETpUYECKas, ONTHYECKasi), U30MEPbl, TOMOJOTNYECKUI psiJl, TOMOJIOTH,



YIIEBOAOPOABI, KUCIOPOI- M a30TCOAEpKAIUE OPraHUYECKUE COEIMHEHUS, MOHOMED, MOJIMMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COCIMHEHHUS; TEOPUH, 3aKOHBI (IEPUOANYECKUNA 3aKOH
. . MenneneeBa, Teopust CTpOEHUS opraHudeckux Bemiects A. M. bytinepoBa, 3aK0OH coOXpaHEHHUs
Macchl BEILECTB, 3aKOH COXPAHEHHUS U IMPEBPALICHUS HSHEPrUM NpPU XUMHUYECKHX PEaKIUsX),
3aKOHOMEPHOCTH, CUMBOJIMUECKUN A3BIK XMMUHU, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAaHUS TPUYUHHOCTU U CUCTEMHOCTH XUMHYECKHX SIBICHUM; MPEJCTABICHUS O MEXaHU3Max
XUMUAYECKUX PEaKLUUi, TEPMOAMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX MPOTEKAHHS, O
B3aMHOM BIJIUSIHUM aTOMOB M TPYII aTOMOB B MoJieKyslax (MHAYKTUBHBII U ME30MEpHbII
a¢dekrrl, opueHtanTsl [ u I poaa); hakronsorndeckune cBeeHUS O CBONCTBAX, COCTABE, OMyUYCHUU
u 0e30IaCHOM HCIIOJIb30BAHUM BAKHEUIINX OPraHMYeCKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JESTEeIbHOCTH YEeJIOBEKa, OOIIMX HAYYHBIX MPHHIMIAX XMMHUYECKOTO MPOM3BOJACTBA (Ha MpuMepe
MIPOM3BOJICTBA METAHOJIA, TIepepadOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHbIC NMPU3HAKU MOHATHH, yCTAaHABIUBAThH
WX B3aMMOCBS3b, UCIOJIH30BaTh COOTBETCTBYIOIINE MOHATHUS MPU OMHCAHUHM COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYE€CKUX COCTUHECHUMN;

c(hOpMUPOBAHHOCTh YMEHUH:

UCTIOJIB30BaTh XMMUYECKYI0 CUMBOJHKY JUISI COCTABICHHS MOJICKYIISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEIIETHBIX) POPMYIT OPraHUYEeCKIX BEIIECTB;

COCTABIIATh YPABHEHUS] XUMHUECKUX PEAKIUH U PACKPHIBATh UX CYIIHOCTH: OKHUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHUS SJEKTPOHHOTO OallaHca 3TUX pPEeaKIHid,
peakiuii H'OHHOTo 0OMeHa IMyTEM COCTABIICHHSI UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTAaBIMBATh MOJETU MOJEKYJl OpraHMYecKHMX BEIIECTB /I WJUIIOCTPAllUH  HX
XUMHUYECKOT0 ¥ POCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI: YCTaHABIMBATh MPUHAIJICKHOCTh M3yUYEHHBIX OPraHUYECKHX
BEIIECTB 0 UX COCTaBY M CTPOEHUIO K OINpPENCIEHHOMY KIacCy/TpyIIe COCIUHEHUH, AaBaTh UM
Ha3BaHUs o cuctematudeckoil Homenkiarype (IUPAC) u npuBouTh TpUBHAIbHBIE HA3BaHUS IS
OTJENbHBIX TNPEJCTaBUTENEH OpPraHMYeCKUX BELIECTB (ITHJIEH, AlEeTHJIEH, TOJIyOoJ, TJIHUIEpPHH,
STUJICHIJIMKONb, (eHON, GopMalbAer/l, alleTalbJAeTH/l, alleTOH, MypaBbUHAs KHUCIOTa, YKCyCHas
KHCIIOTa, CTEapUHOBAsl, OJIEMHOBAas, NaJbMUTUHOBAs KHUCJIOTHL, TJUIUH, ajJaHUH, MajibTO3a,
bpyKTO3a, aHUIINH, JUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOJ U APYTHeE);

c(OPMHUPOBAHHOCTh YMEHHS OIPEIENATh BHJ XHUMHUYECKOH CBS3M B OPTaHUYECKHX
COeIMHEHUX (KOBAJICHTHAs U NOHHAs CBSI3b, G- U M-CBSI3b, BOJAOPOIHAS CBS3b);

c(OPMHUPOBAHHOCT YMEHHsSI TMPHUMEHSTh MOJOXKEHHUS TEOPUU CTPOCHHUS OpPTaHWYECKHX
BemectB A.M. bytnepoBa 1t 0OBsACHEHHS 3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapakTepu3oBaTb COCTaB, CTpOEHHE, (U3NYECKHEe WU
XUMHAYECKHE CBOWCTBA TUIUYHBIX IMPEJCTABUTENCH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB:
aJIKAHOB, LIMKJIOAJIKAaHOB, AalKEHOB, aJKaJWEHOB, AJKMHOB, apOMAaTHUYECKUX YIJIEBOJOPOJIOB,
CIIHPTOB, aJbJETHIIOB, KETOHOB, KapOOHOBBIX KHCIIOT, TMPOCTBIX W CJOXHBIX 3(QHUPOB, KUPOB,
HUTPOCOEIMHEHUI U aMUHOB, aMUHOKHCIIOT, OEJIKOB, YIJI€BOJOB (MOHO-, AM- U MOJUCAXapUIOB),
WLTIOCTPUPOBATh TEHETHYECKYIO CBSI3b  MEXKIYy HHMH YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMUYECKHX PEaKIUi ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT;

c(OPMHUPOBAHHOCTh YMEHHS TOATBEPKIATh Ha KOHKPETHBIX MPHMEpax XapakTep
3aBUCUMOCTH DPEAKLIMOHHOM CIIOCOOHOCTH OPraHMYEeCKHX COCIUHEHWH OT KpaTHOCTH M THIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI3H), B3aUMHOI'O BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHUS XapaKTepHU30BaTh UCTOUHUKHU YTIIEBOJIOPOIHOTO CHIPhs (HE(DTH,
MPUPOJHBIN Tra3, yroip), CIOCOObl €ro MnepepadoTKH U MPaKTHUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OpMUPOBAHHOCTHBIA/IEHUSI CHCTEMOM 3HAHMH O €CTeCTBEHHO-HAyYHBIX METoJax
MO3HAHUS — HAaOJIIOJCHUH, U3MEPEHUH, MOJICIIMPOBAHUH, SKCIIEPUMEHTE (PealbHOM M MBICIEHHOM)
Y YMEHUS PUMEHSTh 3TH 3HAHMUS;



c(OpPMHPOBAHHOCTh YMEHHUS IPUMEHATHOCHOBHBIE ONEPAIIUN MBICIUTEIBHON IS TETbHOCTH
— aHaIM3 W CHHTE3, CpaBHEHHE, OOOOIIEHME, CHUCTEMAaTU3alUI0, BbBISBICHUE IPUYUHHO-
CJIEICTBEHHBIX CBA3EH — JUI U3YYCHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKLINUN;

c(OPMHUPOBAHHOCTb YMEHUI: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUIMHU U
IIPEICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IIPEIMETOB Ul 00JI€€ 0CO3HAHHOIO TOHUMAaHUs
CYLIHOCTH MaTEpUAIbHOIO €AMHCTBA MHUpPA, UCIOJIB30BATh CHUCTEMHBIE 3HAHUSA IO OPraHUYECKON
XUMHUU 7151 OOBSCHEHHS U TIPOTHO3UPOBAHUS SIBIICHHUH, MMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPO.LY;

C(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH pacy€Thl IO XUMHUYECKUM (opMmylaaM MU
YpaBHEHHSIM XUMHUECKUX PEAKIMNA C UCTIOIb30BAaHUEM (PU3MUECKUX BEIMYMH (Macca, 00bEM Ta3o0B,
KOJINYECTBO BELIECTBA), XapaKTEPU3YIOIIUX BEIECTBA C KOJUYECTBEHHOH CTOPOHBI: pacuéThl IO
HAXOXKJICHUIO XMMHUYECKOH (OpPMYIIbI BEUIECTBA IO M3BECTHBHIM MACCOBBIM JOJSIM XHUMHYECKHX
3JIEMEHTOB, IPOJYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATh, AHATM3UPOBATH M OICHUBATH C TO3HMLUKN
HKOJIOTUYECKOM 0€30IaCHOCTH MOCJIEACTBUS OBITOBOW M MPOM3BOJACTBEHHOM JEATEIbHOCTH
YeJI0BEKa, CBSI3aHHOH ¢ mepepaboTKON BEIIECTB, UCTIONb30BATHIIONYYCHHBIC 3HAHUS ISl IPHHATHUS
I'PaMOTHBIX pelleHHH MPoOeM B CUTYalUsX, CBA3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHMI: CaMOCTOSITENIbHO IUIAHUPOBAThb U IPOBOJUTH XUMHUYECKUI
HKCHEPUMEHT (MOJIyYCHHE M M3y4eHHE CBOWCTB OpraHMYECKHX BELECTB, KAUECTBEHHbIE PEaKLUU
YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB M KHMCIOPOJCOAEPKALIMX OpPraHMYECKUX BEILECTB, PEIICHUE
HKCHEPUMEHTAIbHBIX 33Ja4 MO PacliO3HaBaHUIO OPraHMYECKUX BEIIECTB) C COONIOJEHUEM MPaBHII
6e30macHOTo 00palIeHust ¢ BEEeCTBAMHU H JIA00PaTOPHBIM 000PYAOBaHUEM, (OPMYIUPOBATH LIETH
UCCIIIOBaHMs, MIPEJACTABIATh B Pa3IMuHON (hopMe pe3ysbTaThl 3KCIEPUMEHTA, aHAIU3UPOBATHU
OLIEHHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTb YMEHUIA:

coOirofarh IMpaBuila HKOJIOTMYECKU II€JIECO00pa3HOro IOBEIEHUS B OBITY M TPYIOBOU
NESATEIBHOCTH B IENIAX COXPAaHEHUs CBOETO 370pPOBbsS, OKPYKAIOIIEH NPUPOIHOM cpeasl U
JOCTUKEHUSI €€ yCTOMUYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHYECKOTO JEHCTBUS Ha JKUBBIE OPraHU3MbI ONPENEIEHHBIX
OpraHMYEeCKHUX  BEIIeCTB, TMOHMMas cmblca mnokazarens [IJAK  (mpenenbHo-momyctumas
KOHIIEHTpaIUs);

AQHAIN3UPOBATh  1I€JIECOOOPA3HOCTh  TPUMEHEHUSI  OpPraHMYeCKHWX  BEIIEeCTB B
MPOMBIIIIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOLIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh yMEHHUH: OCYIIECTBIIATH I[E€JICHANIPABICHHBIM TIOMCK XUMUYECKOU
uHbOpMallMM B PA3IUYHBIX HCTOYHUKAX (Hay4yHas W y4yeOHO-HayuyHas JUTepaTypa, CpeAcTBa
MaccoBoi HHGpopMmanuu, WHTEepHET U Jpyrue), KpUTUYECKH AaHATU3UPOBATh XUMHUYECKYIO
uHpopManuto,nepepadaTeiBaTh €€ M HCIOJIb30BaThb B COOTBETCTBUM C IIOCTABJICHHOH ydeOHOMH
3a/1auen.

11 KJIACC

[TpenmeTrHbIe pe3ynbTaThl OCBOCHUs Kypca «OO011ast 1 HeopraHuyecKasi XUMHsD OTPaxaroT:

c(OPMHUPOBAHHOCTD MPEJCTABICHHUIA: O MaTEPUATHHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MO03HABAEMOCTH SIBJICHUI MPHUPOJIBI, O MECTE M 3HAYCHUU XMMUHU B CUCTEME €CTECTBEHHBIX HayK U
e€ pomu B 00eCnedYeHWH YCTOWYMBOTO pAa3BUTHs, B PpEHICHUH NPOOJIEM HSKOIOTHYECKOH,
HHEPreTUYECcKOM 1 MUIIeBoi 6€30MacCHOCTH, B Pa3BUTUN MEAULIMHBI, CO3/JaHMM HOBBIX MaTEpUAJIOB,
HOBBIX HCTOYHMKOB DJHEPIWH, B OO0CCIIEYCHHWH PAIMOHAILHOTO IPHPOJOIONB30BAHMS, B
(bopMHpPOBaHUN MHUPOBO33PEHUS] M OOLIEH KyJIbTyphl UYEJIOBEKa, a TakKXe OSKOJIOTHYECKH
00OCHOBaHHOTO OTHOMIIEHHSI K CBOEMY 3/10POBBIO U IIPHUPOIHON Cpesie;

BJIaJICHUE CHUCTEMON XHMMHUYECKMX 3HaHUM, KOTOpas BKIIOYAeT: OCHOBOIOJArarolue
MIOHATHUSI — XUMUYECKUH JIEMEHT, aTOM, SIIPO aToMa, U30TOIbI, JIEKTPOHHAs 000JI0YKa aToMa, S-,
p-, d-aToMHBIE OpOUTAIK, OCHOBHOE U BO30Y)XIEHHOE COCTOSHHS aTOMa, THOPHIU3AIMS aTOMHBIX
opOuTanel, WOH, MOJEKyNa, BAJICHTHOCTb, O3JEKTPOOTPHUIATEIBHOCTb, CTEHNEHb OKHCICHHS,
XUMHYECKass CBS3b (KOBAJEHTHAs, HOHHAs, MeTaNIM4ecKas, BOJOPOAHAs), KpHUCTAIMYecKas



pelérka, XUMHUYECKas peaklus, pacTBOP, 3JIEKTPOJIMUTHI, HEIJIEKTPOJIMUTHI, SJIEKTPOIUTHUECKAS
Aucconuanys, CTENEeHb NUCCOLMALNU, BONOPOAHBIA IOKAa3aTeNlb, OKHUCIMTEIb, BOCCTAaHOBUTEINb,
TEIIOBOM 3(PPEeKT XUMHUYECKONW peaklMHh, CKOPOCTh XHMHYECKONH peakluu, XUMHUYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOpUs IEKTPOIUTUUECKON TUCCOLUALNU, TEPUOANYECKUNA 3aKOH
J.1. MenneneeBa, 3aKOH COXPAaHEHHs MAacChl BEIIECTB, 3aKOH COXPAHEHUS M IIPEBPALLCHUS
SHEPrUM IPU XMMHYECKHUX PEAKLMSX, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMUS, JIEXKAIIUE B
OCHOBE IIOHUMaHMS IPUYUHHOCTH M CHUCTEMHOCTH XMMHYECKHX SBJICHUH; COBPEMCHHBIE
IIPEACTABJICHUS O CTPOCHHMM BEILECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HaIMOJIEKYJISIPHOM
YPOBHSX; IPEACTABICHUS O MEXaHU3Max XHMHMUYECKHX peakUui, TEepPMOAMHAMMYECKUX M
KMHETUYECKUX 3aKOHOMEPHOCTAX HX IPOTEKaHUs, O XMMHUYECKOM paBHOBECHH, PACTBOPAX H
IUCIIEPCHBIX CUCTEMax; (PAKTOJOTMYECKUE CBEJCHMS O CBOMCTBAaX, COCTaBe, IOJIYYEHUU U
0€30IaCHOM HCIOJIb30BAaHUN BaKHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
JesTeIbHOCTH YEJI0BEKa, OOIMX HAyYHbIX MIPUHIMIIAX XUMHUUECKOT0 IPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATh XapaKTEpHbIE MPU3HAKU NOHATUMN, YCTaHABIIMBATH
UX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIME IOHATHS IPU ONMCAHMM HEOPraHUYECKUX
BEILIECTB U UX IIPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XUMMUYECKYIO CHUMBOJMKY JUI COCTaBJICHUS
(bopMyI T BEIIECTB U ypaBHEHUH XMMHUYECKHX peaKiuii, cucteMarnieckyro HomeHkiarypy (IUPAC)
Y TPUBHAJIbHBIE HA3BAHUS OTAEIbHBIX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHX
3JIEMEHTOB B COEAMHEHUSX, BUJ XMMHUYECKOM CBs3M (KOBaJECHTHAs, WOHHAs, MeTajsIndeckas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOMN PEIIETKY KOHKPETHOT'O BEILECTBA;

c(OPMHUPOBAHHOCTh YMEHMsSI OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBSI3U M THMNA KPUCTAIMYECKOM peIIETKH, OOMEHHBIH M JOHOPHO-aKLENTOPHBIM
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H;

c(OpMUPOBAHHOCTh YMEHUH: KJIacCU(PUIMPOBATh: HEOPraHMYECKHE BellecTBa IO HX
COCTaBYy, XMMHMUYECKHE DPEAaKLIMU IO pa3IMYHBIM IpH3HAKaM (YUCIy U COCTaBYy pearupyromux
BELIECTB, TEIUIOBOMY J3(PQPEeKTy peakuuu, H3MEHEHUIO0 CTEHEeHEH OKUCIEHHUS DSJIEMEHTOB,
O00paTUMOCTH, YYacTHIO KaTajau3aTopa U Jpyrue); CaMOCTOSATENIBHO BbIOMPAaTh OCHOBAaHUS W
KpUTEPUH I KJIaCCU(UKALUY U3YYaeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIHii;

c(OpPMHPOBAHHOCTh YMEHUS PACKPBIBATh CMBICT Neproanyeckoro 3akoHa /[.M1. Menneneena
U IGMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIIUU;

c(OpPMHPOBAHHOCTh YMEHMI: XapaKTepHU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XUMHUYECKHX JJIEMEHTOB IEepBOro—4eTBEPTOro mnepuonoB llepmommueckoir cucremsr [J[.M.
MeHeneeBa, UCIOIB3Ys MOHATUS «OHEPIETUUYECKUE YPOBHUY, «IHEPreTUYECKUE TIOLYPOBHU», «S-,
p-, d-aToMHBIE OpOWTAIHM», «OCHOBHOEC M BO30YXIEHHOE JHEPreTHUCCKHE COCTOSHUS aToMay;
O0BSICHATE3aKOHOMEPHOCTH M3MEHEHHUS] CBOMCTB XMMHUYECKUX 3JIEMEHTOB M WX COCIUHEHUH 10
nepuogam u rpynnam Ilepuonnueckoit cucrembl J[.M. MenzaeneeBa, BajJ€HTHbIE BO3MOYKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh (OMUCHIBATh) OOIINE XMMUYECKHUE CBOWCTBA
BEILLECTB Pa3JIMYHBIX KJIACCOB, IIOATBEPXKAATh CYLIECTBOBAHUE TI'€HETHYECKOM CBS3M MEKIY
HEOPraHWYECKUMH BEIIECTBAMH C TIOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIL;

c(OPMHUPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTH: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCpPEACTBOM COCTaBJIEHHUS JJIEKTPOHHOTO OajlaHca 3THX pPEeaKIUil; peakiuuii HMOHHOIO
oOMeHa MyTEM COCTABIICHHSI UX MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHU; peakluil THAPOIN3a;
peakuuii KomruiekcooOpa3zoBaHus (Ha mpUMepe THIPOKCOKOMIUIEKCOB [IMHKA U alIFOMUHHUSA);

c(OPMHPOBAHHOCTh YMEHHsSI OOBSCHATH 3aKOHOMEPHOCTH IPOTEKAHUS XMMHUYECKHX
peakuuii ¢ y4€TOM HX DHEPreTUYECKMX XapaKTEPHUCTHK, XapaKTep W3MEHEHUs CKOpPOCTH
XUMHAYECKOH peaKkIMi B 3aBHCHMOCTH OT PA3JIMYHBIX (PAKTOPOB, a TaKXKe XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS I10]] BIMSHUEM BHEIIHUX Bo3aecTBuil (mpuunui Jlelllarense);



c(OPMHPOBAHHOCTh YMEHUS XapaKTEePU30BaTh XUMHUECKUE PEAKIIMHU, JIe)KAIIHEe B OCHOBE
MPOMBIIIJICHHOTO MOTY4€HUs! CEPHOM KUCIIOThI, aMMHaKa, OOII1e HayqHbIe IPUHIIUIIBI XUMUYECKUX
IIPOU3BOJICTB; 11€JI€CO00PA3ZHOCTh IPUMEHEHHSI HEOPIAaHUYECKUX BEILLECTB B IPOMBIIIIEHHOCTH U B
OBITY C TOUKHU 3pEHUSI COOTHOILEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTH BIAQJICHUS CHCTEMOW 3HAHWHM O METOJaX HAyYHOTO TMO3HAHUS SIBICHUN
IpUPOJBI — HAOIIOIEHUE, U3MEPEHNE, MOJEIMPOBAHHE, FIKCIIEPUMEHT (PEalbHbI U MBICICHHBI),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, yMEHUS IPUMEHATh 3TH 3HAHUS NIPU SKCIIEPUMEHTAILHOM
HCCIIEIOBAaHUM BEIECTB U ISl OOBSICHEHUS XUMHUYECKUX SIBICHUH, UMEIOIMX MECTO B MPUPOJE,
IIPAKTUYECKON AESITEIbHOCTH YEJI0OBEKA U B IOBCEAHEBHON KU3HU;

c(OPMHUPOBAHHOCTb YMEHHMS BBIABIATH B3aUMOCBS3b XMMUYECKUX 3HAHUH C MOHATUSAMHU U
IIPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IIPEIMETOB Ul 00J€€ 0CO3HAHHOIO TOHUMAaHUs
MaTEpHUAIbHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS MPOBOJUTH PACUETHI: C UCIOIH30BAHUEM TOHATHIA «MaccoBast
7107151 BEIIECTBA B PACTBOPE» M «MOJIIpHAs KOHILIEHTPALIMA»; Macchl BellecTBa UM 00bEMa rasza no
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce€ WUIU OOBEMY OIHOIO M3 Y4YacCTBYIOILMX B peaKluu
BEIIECTB; TEMJIOBOro 3(dexra peakunu; 3Ha4eHUsI BOJOPOJHOIO MOKA3aTelsl pacTBOPOB KUCIOT U
IIeJI0Yel ¢ M3BECTHOM CTENEHBIO AUCCOLUAINH; MAacChl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA
peakuuu, €ciy OJHO M3 MCXOJHBIX BELIECTB JaHO B BUJIE PacTBOpa C ONpPEAEIEHHOW MacCOBOU
J0JIel pacTBOPEHHOTO BEIECTBA MJIM JTAaHO B M30BITKE (MMEET MPHMECH); TOJIU BBIXOAA MPOAYKTa
peakuuu; 00bEMHBIX OTHOLIEHUH Ta30B;

c(OpMUPOBAHHOCTh YMEHMI: CaMOCTOSITENIbHO IUIAHUPOBAThb M IMPOBOJUTH XUMHUYECKUN
HKCHEPUMEHT (IIPOBEIECHUE peakluil MOHHOro oOMeHa, MOATBEP)KACHHE KadyeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB, ONPEJCIICEHUE CPEllbl PaCTBOPOB BELIECTB C IMOMOIIbIO MHAUKATOPOB,
U3yuyeHHe BIMSHUSA pa3IM4YHBIX (HAKTOPOB HA CKOPOCTb XHMHYECKOM peakluu, peleHue
AKCHEPUMEHTANBHBIX 337ad 1o TemMam «Mertamiey u «Hemeramns»y) ¢ coONMOIEHUEM TpaBHIl
6e30macHOro obOpaleHust ¢ BeleCTBaMU U J1ab0OpaTOpHBIM 000pYyAOBaHUEM, (GOPMYIHUPOBATH LIETb
UCCIIEIOBaHMs, IPEJCTABISITh B Pa3IMYHON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U
OLIEHUBATBUX JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOIATh MpaBWIA MOJB30BAHUS XUMUYECKON MOCYI0N U
71a00paTOPHBIM 000PYIOBaHHEM, OOpAIIEHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIMAMHU IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB, HKOJIOTMUYECKHU 1[€JIECO00pa3HOro MOBEIECHUS B
OBITY U TPY/IOBOH JIEATENBHOCTH B LIEJISIX COXPAHEHMsI CBOETO 3/I0POBbsI, OKPYKAIOLIEH MpUPOAHOIL
Cpelbl U JTOCTHXKEHUS €€ yCTOMYMBOIO pa3BUTHUS, OCO3HABATH OMACHOCTh TOKCUYECKOrO JEHCTBUS
Ha JKMBBIE OPraHU3MBbI OIPENEIEHHBIX HEOPraHMYECKHX BELIECTB, NIOHMMas CMBICI IOKa3aTels
IAK;

c(OPMHPOBAHHOCTh YMEHUH: OCYLIECTBIATh IIEJCHANPABICHHBIH TOUCK XMMHUYECKOH
nH(pOpMallMM B pa3IMYHbIX MCTOYHUKAX (Hay4yHass M ydyeOHO-Hay4Hasl JIMTeparypa, CpelcTBa
MaccoBoil uH(popMmarmu, HWHTepHeT u JApyrue), KPUTHYECKH aHAIM3HPOBATbXMMUYECKYIO
nH(popmaluio, nepepadarbiBaThe€é W MCMHOJIb30BaTh B COOTBETCTBUHM C IOCTaBIEHHOW y4uyeOHOMU
3a7a4ei.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

Ne ||HaumenoBaHMe pa3fenoB 1 TeM KonnuecTBo yacos
I1/T1| I pOrpaMMBI

DnexTpoHHbIe (ITUPPOBLIE)
00pa3oBaTelIbHbIE PECYPCHI

Bceero|KonT- [Ipak-
POJIBHBIE ||[THIECKHE
paboThl  ||paboThI

Paznen 1.Teopernyeckre 0OCHOBBI OPraHM4ecKOM XUMHUH.

1.1|ITpenmeT opraHUYECKOM XUMHUH. 6 bubnuorexa [JOK
Teopust cTpoeHMsI OpraHMYECKUX https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650

Ne [[HanmeHoBaHME pa3aeioB U TEM KonuuecTBo uacoB ‘ DOnekTpoHHbIE (IUGPOBEIE)
11/T1||IIpOTpaMMBbI Beero|Kout-  |[TIpax- o0pa3oBaTesbHbIC PECYPChI
POJIbHBIC ||[THYECKUE
paboThl  ||paboThI
‘ HcoeI[HHeHHFI A. M. Bytnepoga. H H H H |
‘HTOFO 0 pazjeny H6 H |
‘Pa:men 2.¥Y151eBO10POABI. ‘
2.1|[IpenenbHbIE yIrIEeBOAOPOIB — 4 bu6mmoreka [JOK
QJIKaHBI, UKJIOATIKAHBI. https://m.edso0.ru/d69df650
2.2||HenpenenbHbIe YIIE€BOIOPOIBL: 7 1 bubmuoreka [IOK
AJIKEHBI, AJIKaJUEHBI, AJIKUHEIL. https://m.edsoo0.ru/d69df650
2.3||ApoMaTHYEeCKHE YIIEBOAOPOIbI 5 bubnuorexa [JOK
(apeHsr). https://m.edsoo.ru/d69df650
2.4|[TpupoaHbie HCTOYHUKH 2 bubnnoreka [JOK
YIJIEBOJIOPOJIOB U MX IepepadoTKa. https://m.edsoo.ru/d69df650
2.5|"anoreHnpon3BoaHbIC 3 1 bubnuorexa [JOK
YIJIEBOJIOPOJIOB. https://m.edsoo0.ru/d69df650
‘I/ITOFO 110 pasjeny H21 H ’

‘Pame.ﬂ 3.Kucaopoaconep:kamue opranndecKue CoeTHHEHH.

|

3.1||Couptel. Oenou. 9 1 bubnuorexa [JOK
https://m.edsoo0.ru/d69df650

3.2||KapOOHWIBHBIC COSTHHCHUS 15 1 bubnuotexa [JOK

aJIbJIETUIbI U KeTOHBI. KapOoHOBBIE https://m.edsoo0.ru/d69df650
kucnoThl. CroxxHble 3pupsl. XKupsbl.

3.3||YraeBopl. 6 1 bubmmoreka [JOK
https://m.edsoo0.ru/d69df650

‘I/IToro IO pa3feiny H30 H ’

‘Pa311e.11 4.A30TCoep:KalIe OPraHuYecKue coeIMHeHU. ’

4.1||AMuHBI. AMUHOKHCIIOTHL. benkwu. 9 1 1 bu6mmoreka [IOK
https://m.edsoo0.ru/d69df650

‘I/IToro IO pa3feny H9 H ’

‘Pasnen S.BbIcOKOMO/IEKYIAPHBIE COCAUHEHHS . ‘

5.1||BeicOKOMOJIEKYISIpHBIE COSAMHEHUSI. |2 bubnnoreka [JOK
https://m.edsoo.ru/d69df650

‘I/IToro 0 pa3feny HZ H ’

OBUIEE KOJIMYECTBO YACOB IIO |68 3 4

I[MTPOT'PAMME

11 KJIACC
Neo |[HammeHoBaHUe pa3aenoB U TeEM KonuuecTBo yacoB ‘ DnexTpoHHbIE (ITUPPOBLIE)

/1

IIPOrpaMMbI

Bcero

Kont-
POJIbHBIC
paboThI

IIpak-
TUYECKHE
paboThI

o0pa3oBaTelIbHbIE PECYPCHI
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OnexTpoHHbIe (IIUPPOBHIE)
00pazoBaTeNbHBIE PECYPCHI

Ne ||HanmeHoBaHuUE pa3fernoB U TeEM KonnuecTBo yacos
I1/T1 [ IPOTpaMMBbI

Bceero|[Kont-  |[IIpak-
POJIbHBIE [ THYECKHE
paboThl ||paboTHI

Paznen 1.TeopeTnyeckue 0CHOBbI XUMHUM. |

1.1||Ctpoenue atoma. [lepuoanueckuii |6 bubmuoreka [JOK
3akoH u [lepronuyeckas cucrema https://m.edsoo.ru/2dd57f24
XHUMHYECKHX dj1eMeHToB 1. 1.
Menpeneesa.
1.2||Ctpoenue BemmectBa. MHoroobpasue||8 1 bubmuorexa [IOK
BEIIIECTB. https://m.edsoo.ru/2dd57f24
1.3 |[XuMuueckne peakiiuu. 14 1 3 bu6mmoreka [JOK

https://m.edsoo.ru/2dd57f24
‘I/ITOFO 0 pasaeny H28 H ‘

‘Pamen 2.Heopranuyeckasi XuMHs. ‘

2.1||Hemeramisl. 21 1 3 bubmuoreka [JOK
https://m.edsoo.ru/2dd57f24
2.2 | MeTaibl. 17 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/2dd57f24
‘I/ITOFO 10 paszeny H38 H ‘
‘Pame.ﬂ 3.Xumus M KU3Hb. ‘
3.1|{|XuMHus ¥ )KU3Hb. 2 bu6mmoreka [IOK
https://m.edsoo.ru/2dd57f24
‘I/ITOFO 10 pasjeny HZ H ‘
OBIIEE KOJIMYECTBO YACOB I1O ||68 4 8
I[MTPOI'PAMME

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KP — xontponbhble paboTsl / IIP — mpakrtudeckue pabotsl / DL[OP — snekrpoHHBIE
ndpoBbie 00pa30BaTEIbHBIE PECYPCHI

‘KOJ‘II/I‘-IGCTBO 4acoB ‘JlaTa OIIOP / bu6-
‘Bcero HKP HHP ‘I/I3y‘-IeHI/I}I muoreka [JOK

Ne|Tema ypoka
1]

[Ipenmer u 3HaueHHe OpraHndyeckoi xumuu, |1 https://m.edsoo.
Npe/ICTaBICHUE O MHOTO00pa3uu ru/3686e6f5
| ||[opraHMYecKMX COCTMHEHUI,

2 ||9neKTpoHHOE CTPOCHHE aToMa yTiaepoaa 1 https://m.edsoo.
(ocHOBHOE U BO30YKIEHHOE COCTOSIHHSA). ru/Oce6fd4c

| |[BaseHTHBIE BO3MOKHOCTH aTOMa yIJIepo/a.

3 || Xumuueckas CBsi3b B OpraHMUECKUX 1 https://m.edsoo.
CoeIMHEHUsAX. MeXxaHu3Mbl 00pa30BaHuUs ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CITIOCOOBI pa3pbiBa

| |[cBsI3eid.

4 | Teopusi CTpOCHUS OPraHUYECKUX COSTUHEHUI| 1 https://m.edsoo.

A. M. Byrieposa. ru/9e595ch8
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‘Kom/mecmo 4acoB ‘I[aTa DIOP / bub6-
Tema ypoka ‘Bcero HKP HHP ‘ u3ydenus |nmuoreka [JOK
Buyibl nzomepun: cTpyKTypHasi, 1 https://m.edsoo.

MIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE AP (HEKThI
B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUM.

ru/b0e61661

[IpencraBicHue o KiaccupUKALUN U 1 https://m.edsoo.

cucremarndeckas HomeHnkinarypa (IUPAC) ru/c212dd21

OpPraHMYEeCKUX BEIIECTB.

AJIKaHBI: TOMOJIOTHYECKHI PsiJI, 0OIIast 1 https://m.edsoo.

(dbopMyIia, HOMEHKIIaTypa U H30MEpus, ru/25a14636

3JIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.

MoJieKysl. PU3NUYECKUe CBOMCTBA aJIKaHOB. ru/3137711c

XUMHUECKUE CBOMCTBA aJIKAHOB. 1 https://m.edsoo.

Haxoxaenue ankanoB B npupoje. CriocoObr ru/259b0a5b

MOJTyYCHUsSI U TPUMEHCHUE AJTKAHOB

Luknoankansl: o0mias Gpopmyia, 1 https://m.edsoo.

HOMEHKJIaTypa U U30Mepus, 0COOCHHOCTH ru/156730d2

CTPOCHUSI U XUMHUYECKUX CBOMCTB, CITOCOOBI

MOJIyYEHHsI U IPUMEHCHHE.

Pemrenue pacu€THbIX 3a1a4 Ha onpezaenenHue |1 https://m.edsoo.

MOJIEKYJIIPHOM (hOPMYITbI OPraHHYECKOTO ru/bf84d8eb

BEIECTBA 110 MACCOBBIM JIOJISIM aTOMOB

3JIEMEHTOB, BXO/ISIIMX B €r0 COCTAB.

Cucrematusanusa 1 0000IIIeHNE 3HAHUH 11O

TeMe.

AJIKEHBI: TOMOJIOTUYECKUN PsiJI, 00IIast 1 https://m.edsoo.

bopmyia, HOMEHKJIATypa, SJIEKTPOHHOE U ru/273b0ale

OPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.

CTpyKTypHas ¥ [[HC-TPAHC-U30MEPHSI

AITKCHOB.

dusnueckue U XUMUYECKHUE CBOMCTBA 1 https://m.edsoo.

ankeHoB. [IpaBuiio MapkoBHuKOBa. CriocoObI ru/21069ccd

MOJTYYEHHS U IPHMEHEHUE aTKCHOB. https://m.edsoo.
ru/665dc058

IIpakTuyeckas padora Ne 1 o Teme 1 1 https://m.edsoo.

"TlonydeHue 3TUIICHA U U3YYCHHE eTOo ru/0941eed8

CBOMCTB".

AnkanueHsl: CONpsHKEHHbIE, U30JIMPOBaHHbIE, || 1 https://m.edsoo.

KymynupoBaHHbie. OCOOEHHOCTH ru/04298c0a

ANEKTPOHHOTO CTPOEHUS. XUMHUYECKUE https://m.edsoo.

CBOMCTBa COMPSHKEHHBIX TUEHOB. COCOOBI ru/e561253d

MOJTyYeHUS U IPUMEHEHHUE aJIKAUEHOB. https://m.edsoo.
ru/1aa81660

AJIKMHBI: TOMOJIOTHYECKUH Psijl, 001Iast 1 https://m.edsoo.

¢bopmyra, HOMEHKJIATypa, JIEKTPOHHOE U ru/68h6cece4c

MPOCTPAHCTBEHHOE CTPOCHUE MOJICKY!I,

(u3nuecKue CBOMCTBA.

‘XI/IMI/I‘-IGCKI/IG CBOWCTBA aJIKUHOB. Hl H H H Hhttps://m.edsoo.
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- ‘Kom/mecmo 4acoB ‘I[aTa DL OP / bu6-
emMa ypoka
yp ‘Bcero HKP HHP ‘ uzydyenus |nuoreka [{OK

KayecTBeHHBIC peakiuy Ha TPOMHYIO CBS3b. ru/23493a93

Cr1ocoOBbI MOTyYCHHST U IPUMEHEHNE https://m.edsoo.

AJIKMHOB. ru/7blc48da
https://m.edsoo.
ru/a6f9alea

Perrenue 3ama4: pacyéThl 10 ypaBHEHUIO 1 https://m.edsoo.

XMMHUYECKOH peakuuu. CucreMaTu3aius u ru/5db8e526

0000111eHNE 3HAHUH 110 TeME.

ApeHbI: TOMOJIOTHYECKUH psf, obmias pop- |1 https://m.edsoo.

MyJia, HOMEHKJIAaTypa. DIEeKTPOHHOE H MPo- ru/a92a7094

CTPAHCTBEHHOE CTPOCHUE MOJICKYIT OEH30J1a U

TOJIyOJIa, X (PM3MYECKHUE CBOMCTBA.

XMMUYECKUE CBOWCTBA apEHOB: PEaKIMu 1 https://m.edsoo.

3aMEIICHHMS, PeaKIIUU TIPUCOSTUHEHHUS. ru/ad4alaed

XUMHUYECKUE CBOMCTBA apeHOB: oKucienue |1 https://m.edsoo.

roMosioroB 6ensosna. Oco6eHHOCTH ru/ad44alaed

XMUMHUYECKHX CBOMCTB CTHPOJIA. https://m.edsoo.
ru/d5018a54

Crioco0bl MoJTy4eHUs ¥ IPUMEHEHHE apeHoB. ||1 https://m.edsoo.

['eneTrueckas CBsI3b MEXKAY Pa3IHIHBIMU ru/6f717d09

KJIacCaMH YTJICBOZOPOJIOB

Pacuéthl 10 ypaBHEHHSIM XUMHUECKHUX 1

peakmuii. Cuctemarusaius u 00001IeHne

3HaHUM 110 TEME.

[Mpuponusiii ra3. [lomytHble HePTSIHBIE Ta3HI. |1 https://m.edsoo.

KaMmeHHBIH yroiib 1 IPOYKTHI €ro mepepa- ru/69b3398b

00TKH

Hedtb 1 cioco0Osl €€ nepepadotku. [Tpume- |1 https://m.edsoo.

HEHUE MPOJYKTOB MepepadbOTKU HEPTH. ru/21fde78

["anoreHonpOU3BOHBIE YTICBOIOPOIOB: 1 https://m.edsoo.

AJIEKTPOHHOE CTPOCHUE; PEAKIMH 3aMEIICHUS ru/82b4d759

rajoresa. /lefictBue menodyen Ha

rajoreHnpou3BoIHbIE. B3anmoneiicteue

JIMTAJIOT€HAIKAHOB C MATHUEM U IIHHKOM.

CucremaTu3aius 1 o0o0menne 3Hanuii mo |1 https://m.edsoo.

paszaeny "YrieBoaopoasr". ru/20e89f22

KonrtponbHas pabora no Teme 1 1 https://m.edsoo.

"VraeBogoposnt'. ru/95c9e298

[TpenenbHbIE OHOATOMHBIE CITUPTHI: 1 https://m.edsoo.

TOMOJIOTHUYECKUH psil, oOriast popmyna, ru/df04c5cd

CTPOCHHE MOJICKYJI, H30MEpPHH,

HOMEHKJIATypa, KjJacCu(puKanus, Gu3nIecKue

CBOMCTBA.

XUMHUYECKUE CBOMCTBA MPEACTbHBIX 1 https://m.edsoo.

OJTHOATOMHBIX CTUPTOB. CIIOCOOBI ru/26ee34fe

MOJIyYCHHS U IIPUMEHEHHUE OJTHOATOMHBIX https://m.edsoo.
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T ‘KOHI/I‘-ICCTBO 4acoB ‘I[aTa DIOP / bub6-
cMa ypoka ‘Bcero HKP HHP ‘ uzydyenus |nuoreka [{OK
CIIUPTOB. ru/48410000000

0000
[TpocTeie 3¢hupbl: HOMEHKIIATYpPA U 1 https://m.edsoo.
HU30MepHsi, 0COOCHHOCTH (U3UYECKUX U ru/c2c788hb2
XUMHYECKHUX CBOMCTB.
MHOroaToMHbIE CITUPTHI: STUICHIIIMKONb U |1 https://m.edsoo.
TJIMIEPUH, UX GU3HYECKHE U XUMHYCCKHE ru/ee4d84aa
CBOMCTBA.
CriocoObl osTy4eHHs 1 IPUMEHEHUE 1 https://m.edsoo.
MHOTOATOMHBIX CITHPTOB. ru/d12e567d
deHoJI: CTpOoeHHE MOJIeKYIbl, pusnyeckue  ||1 https://m.edsoo.
cBoricTBa. TOKCHYHOCTH (heHoIa. ru/2ce726f8
Xumuueckue cBoiicta enomaa. Criocoosbl 1 https://m.edsoo.
MOJIy4eHHS U IPUMEHEeHUe (heHoa. ru/037ca5f9
https://m.edsoo.
ru/c77ddf4c
[MpakTrueckas padora Ne 2. Pemienue 1 1 https://m.edsoo.
HKCIEPUMEHTAIBHBIX 3a/a4 110 TEME ru/fdOced09
"Crupthl 1 heHoIBI".
Cucremaru3zaius u 0o0o0ieHue 3Hanuii mo |1 https://m.edsoo.
teme "CriupTsl ¥ peHombI". ru/1810ch9b
AJTbJICTH]IBI M KETOHBI: 3JICKTPOHHOE 1 https://m.edsoo.
CTpOCHHE KapOOHHUIIBHOM TPYIIIIHI; ru/b139beaa
TOMOJIOTUYECKHE PsAJIbI, 00111ast popMmyia,
HU30MEpHUs ¥ HOMEHKIIATypa.
AJBJIETUIBI M KETOHBI: (PH3UUCCKUE 1 https://m.edsoo.

CBOMCTBA; peaklMy NPUCOEINHEHNUS, PEAKIIUH
OKHCJICHUS.

ru/c887425c

KauecTBeHHBIC peaKIIuy ajabJICTHIOB U 1 https://m.edsoo.
keTOHOB. CTIIOCOOBI MOTYYEHHSI ATbJICTHIOB U ru/a393baad
KETOHOB. https://m.edsoo.
ru/520d1c51
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBLIE 1 https://m.edsoo.
KHCJIOThI, 0COOCHHOCTH CTPOCHHSI UX ru/fecOb113
MoJekys. 3omepust 1 HOMEHKIIATypa https://m.edsoo.
KapOOHOBBIX KHCIIOT, UX (PH3HUYCCKHE ru/700cc87b
CBONCTBA.
XUMHUYECKHE CBOMCTBA MPEIeTbHBIX 1 https://m.edsoo.
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. ru/40e6e0e9
OCo0EeHHOCTH CBOMCTB MypaBbHHOM 1 https://m.edsoo.
KHCIOTHl. MHOTOOOpa3ue KapOOHOBHIX ru/bb31be71
KHCJIOT.
OCOOEHHOCTH CBOWCTB: HEMPEACIbHBIX H 1 https://m.edsoo.

apOMaTUYECKUX KapOOHOBBIX, TUKAPOOHO-
BBIX, THPOKCHKAapPOOHOBBIX KHCIIOT.

ru/83a08773



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
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

Tema ypoxka

‘KOHI/I‘-ICCTBO JacoB ‘
Beero |KP ||ITP |

JlaTa
W3YyYCHHUS

DL OP / bu6-
moteka [JOK

[peacTaBuTeNn BHICHIMX KAPOOHOBBIX

KHCJIOT.

[ToHsiTHE O MPOU3BOIHBIX KaPOOHOBBIX 1 https://m.edsoo.

KkucI0T. CriocoObl MOTydeHus ¥ IPUMEHCHHE ru/0d162d9d

KapOOHOBBIX KHCJIOT. https://m.edsoo.
ru/7c065c9d

CroxHbIe 3(DUPBI: TOMOJIOTHYECKUIN PSI, 1 https://m.edsoo.

ob1as popmyia, H30MepHst 1 HOMEHKJIATypa. ru/adfffe6d

du3HUECKUE U XUMUYECKHUE CBOMCTBA https://m.edsoo.

3¢hHUpOB. ru/ad6b94b2

Pemrenue pacu€THbIX 3a1a4: o ypaBHeHuto |1

XHUMHYECKON PEaKIliu, Ha ONpPeIe/ICHUE

MOJICKYJISIPHOM (hOPMYJIBI OPraHUYECKOTO

BEIIECTBA.

[TpakTuyeckas pabora Ne 3. Pemienue 1 1 https://m.edsoo.

IKCIIEPUMEHTAIBHBIX 337124 [0 TeMe ru/486671fb

"Kap6onoBsie kucnotbl. CinoxHbIe 3QUphI".

XKupsl: crpoenue, Gpuzndeckue u 1 https://m.edsoo.

XMUMHAYECKHE CBOMCTBA (THIPOIIH3). ru/al9c5b98

OCOOEHHOCTH CBOMCTB KUPOB, COJICPIKAIINX https://m.edsoo.

OCTaTKH HENPEACIIbHBIX JKUPHBIX KUCIIOT. ru/b0331922

Kups! B npupone.

MpbUu1a KaKk COJTU BBICIIMX KapOOHOBBIX 1 https://m.edsoo.

KHCIJIOT, NX Moolee aercTue. IloHsTHe 0 ru/3c566565

cuHTeTHYecKux Morouux cpeactrax (CMC)

['eHeTHvecKas CBSA3b yIrIIEBOJOPOIOB U 1 https://m.edsoo.

KHUCJIOPOJICOACPKAITUX OPTaHUYECKUX ru/56790c96

BertectB. Cucremaru3anus U 00001eHIe https://m.edsoo.

3HaHuH 110 TeMe «KapOoHMIbHBIE ru/f8eaf2eb

COCTMHECHUS.

Pacuérhl 10 ypaBHEHHSIM XUMHUECKHX 1

peaKuuid.

OO0r11as XxapaKTepUCTUKA YIIIEBOJIOB U 1 https://m.edsoo.

KJaccuuKalus yrieBoaoB (MOHO-, 1U- U ru/7a9693al

MOJINCaXapubl).

Momnocaxapuibl: HU3NUECKHE CBONCTBA U 1 https://m.edsoo.

HaxoXxJeHue B npupoae. [lpumenenue ru/b4bdda2d

TTIOKO3bI, €€ 3HAYCHHE B )KU3HECITETbHOCTH https://m.edsoo.

OpraHuzma. ru/5e61122d

Jlucaxapupl: caxapo3a, MajabTo3a 1 JIakTo3a. |1 https://m.edsoo.

HaxoxzaeHue B mpupoe U IpUMEHEHNE ru/eb0384e7

JMCaXapuoB

[Monucaxapuipl: CTpOCHUE MaKpoMolieKy, |1 https://m.edsoo.

¢dusnyeckre 1 XUMHYECKHE CBOMCTBA, ru/72a04508

npuMeHeHue. [ToHsTHe 00 HCKYCCTBEHHBIX https://m.edsoo.

BOJIOKHAX. ru/6216e766
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- ‘KOHI/I‘-ICCTBO 4acoB ‘I[aTa DL OP / bu6-
emMa ypoka
yp ‘Bcero HKP HHP ‘ uzydyenus |nuoreka [{OK
Pemrenue pacu€rHeix 3a1au Ha onpeaeieHue |1 https://m.edsoo.
JIOJIM BBIXO/1a IPOYKTa PEAKIUU OT Teope- ru/7fde47ef
THYECKH BO3MOXHOT0. CHCTEMaTH3aIus 1 https://m.edsoo.
000061enue 3Hanuii o pasaeny "Kucmopo- ru/08d4364c
coJiepKallire OpraHnuecKue COeIMHECHUS .
KonrpomnsHas pabora 1mo reme 1 1 https://m.edsoo.
"Kucnopoacoaepkaiye opraHuuecKue ru/42c6678e
COoeIMHEHUS "
AMUHBL: KJTacCU(pHUKAIHS, CTPOSHUE MOJIEKYIL,||1 https://m.edsoo.
obias popmyria, H30MepHsi, HOMEHKJIATypa ru/efa7e6ca
(bu3rUecKre CBONCTBA.
XUMHUYECKUE CBOMCTBA ann()aTHUECKUX 1 https://m.edsoo.
amMuHOB. CrIOCOOBI MOJTY4YEHUS U IPUMEHCHUE ru/1bc5cf80
ann(aTHIECKUX aMHHOB. https://m.edsoo.
ru/eal38763
AHWIMH: CTPOCHHE aHWIIMHA, 0OcoOeHHOCTH |1 https://m.edsoo.
XMMHYECKHX CBOMCTB aHUIJIMHA. ru/39cd21f1
AMMHOKHCIIOTBI: HOMEHKJIATypa 1 u3omepus, |1 https://m.edsoo.
¢usnueckue cBoiicTBa. OTACIbHBIC ru/d1773e80
[PEICTABUTENHN 0-AMHUHOKHUCIIOT.
XUMHUYECKUE CBOMCTBA aMHHOKHUCIIOT, UX 1 https://m.edsoo.
OuoJI0rMYecKoe 3HaYeHHEe aMUHOKHUCIIOT. ru/77df705a
CuHTE3 ¥ THIPOJIU3 TIENTHIOB.
benku kak NpUPOHBIC OJTUMEPHI; 1 https://m.edsoo.
CTPYKTYpBbI OeNIKOB. XHUMUYECKHE CBOUCTBA ru/429e9899
0eJKOoB. https://m.edsoo.
ru/6237306d
A30TcojiepKallue reTeponuKInIeCKUue 1 https://m.edsoo.
coenuHenus. HykiienHOBbIE KHCIIOTHI: ru/521d1431
COCTaB, CTPOCHUE U OMOJIOTUYECKAst POJIb.
[Mpaktrueckas padota Ne 4. Pemenue 1 1 https://m.edsoo.
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME ru/8e3c02d1
"A30TCOoaepKaIe OPraHUYECKHE
COEUHEHUA".
KonrtponsHas pabora no Teme 1 1 https://m.edsoo.
"A30TCoIepKaIUe OPraHUIECKIE ru/ce561bc7
COEUHEHUA".
OCHOBHbBIE TIOHATHS XUMHH 1 https://m.edsoo.
BBICOKOMOJIEKYIISIPHBIX COETMHEHUN U ru/7aa63ebd
METOIbI KX CHHTE3a — MOJMMEPH3aIns U https://m.edsoo.
nonukoHaeHcanus. [Imactmaccsr. ru/82242e0f
Vrunausaius u nepepaboTKa MIacTHKa.
DacToMephl: HATYpaIbHBIM CHHTETHUECKHE (|1 https://m.edsoo.
kayuyku. Pesuna. BojokHa: HaTypanbHbIe, ru/246103ec
HCKYCCTBEHHBIC, CHHTeTHUeCKHE. [Tommmepsr https://m.edsoo.
CMECIUATBHOTO Ha3HAYCHUS. ru/5963a601
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NelT ‘KOHI/I‘-ICCTBO 4acoB ‘I[aTa DIOP / bub6-
2| teMa ypoka ‘Bcero HKP HHP ‘ u3ydenus |nuoreka [JOK
OBULIEE KOJIMYECTBO YACOB I10 68 3 4
[TPOT'PAMME
11 KJIACC

KP — xoutponenbie pabotel / [IP — mpaktuueckue pabotel / DIIOP — snexrpoHHBIC

1 poBbIe 00pa30BaTEIbHBIE PECYPCHI
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T IKOHI/I‘-ICCTBO 4acoB ‘I[aTa SLOP / bu6-
eMa ypoka

yp chero “KP HHP ‘ n3yuyenus (nuoreka [IOK
Atom. CocTaB aTOMHBIX sifiep. Xumudeckuii |1 https://m.edsoo.
asieMeHT. M30TombI. ru/59c112ee
CTpoeHue AIIEKTPOHHBIX 000J104eK aToMOB, |1 https://m.edsoo.
KBaHTOBBIC yncna. Kiaccuduxarms ru/b4d9offfa
XUMHAYECKHX 3JIEMEHTOB (s-, p-, d-, f- https://m.edsoo.
DIIEMEHTHI). ru/61294af9
Pacnpeencuue 371eKTPOHOB 1O ATOMHBIM 1 https://m.edsoo.
opOuTaIISIM. ru/f5f750fe
DJEeKTPOHHBIC KOH(PHUTYpAIIUU aTOMOB 1 https://m.edsoo.
3JICMEHTOB B OCHOBHOM U BO30YKIEHHOM ru/8149e846
COCTOSIHUH. DIIEKTPOHHBIC KOH(PUTYpAIIH https://m.edsoo.
HOHOB. DJIEKTPOOTPHUIIATEILHOCTb. ru/a0764b24
[Mepuoanyeckuii 3akoH u [lepuonnieckast 1 https://m.edsoo.
cHCTeMa XMMHYEeCKuX dnemMeHToB /. 1. ru/16957c01
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOCHHST aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 1 https://m.edsoo.
XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU ru/f8468927
MPOCTBIX U CJIOXHBIX BEIIECTB MO TPYIIIaM H
MEPHOJIaM.
Bupe!l xumMuueckoi cBa3u. MexaHn3MBbl 1 https://m.edsoo.
00pa30BaHUs KOBAJCHTHOW CBSI3H. ru/5a8072af
Bomopoanas cBsi3b. MexXMOIEKYISIPHBIC
B3aUMOJICVCTBUS.
BajieHTHOCTB ¥ BaJICHTHBIE BO3MOXXHOCTH 1 https://m.edsoo.
aToMOB. CBA3b JIEKTPOHHON CTPYKTYPBI ru/3d2ca093
MOJIEKYJT C UX TEOMETPUUECKUM CTPOCHHEM.
[pencTaBneHuss 0 KOMIUIEKCHBIX COSTUHE- 1 https://m.edsoo.
HUSX: COCTaB U HOMEHKJaTypa. Bemecta ru/8c66b12a
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPO- https://m.edsoo.
eHus. TUIbl KpUCTAININYECKUX PELLETOK U ru/el67635b
CBOMCTBA BEILIECTB.
[ToHsITHE O NUCTIEPCHBIX CUCTEMAX. 1 https://m.edsoo.
[TpencraBieHne 0 KOJUIOUIAHBIX PACTBOPAX. ru/da2c70e4
VcTrHHBIE PaCTBOPBI: HACHIIIICHHBIC U 1 https://m.edsoo.
HEHACBHIIICHHBIE, PACTBOPUMOCTb. ru/e9ccdd8d
Kpucramnoruapatsr.
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- ‘KOHI/I‘-ICCTBO 4acoB ‘I[aTa SLOP / bu6-
eMa ypoka

yp chero “KP HHP ‘ n3yuyenus (nuoreka [{OK
CriocoObI BhIpaXKECHHUST KOHIICHTPAIUH 1 https://m.edsoo.
pactBopoB. Pemenne 3aad ¢ ru/328e653a
MCIIOJIb30BAHUEM MTOHITUH "MaccoBast 10JIst https://m.edsoo.
pacTBOPEHHOTO BerecTBa", "MoJIsIpHas ru/785e0ab4
KOHLEHTpauus'".
Cucremaruzanys 1 00001IeHE 3HAHUN 110 1 https://m.edsoo.
Teme «CTpOCHUE BEIIECTBAY. ru/8d2c6a3a
KonrposbHas padora Ne 1 o reme "Crpoenue |1 https://m.edsoo.
BeniecTna'. ru/70a60aa4
Knaccuukarius XMuMHYECKUX PeaKInii B 1 https://m.edsoo.
HEOPraHU4eCKOW M OPraHMYECKON XMMUHU. ru/6335cdd?2
3aKOH COXpaHEHHsI MacChl BEIIECTB; 3aKOH
COXPaHCHUSI U MTPEBPAILCHUS SHEPTHHU TIPH
XMUMHYECKUX PEaKIIHsX.
TermnoBbie 3G GEKTH XUMUYECKUX peakimid. |1 https://m.edsoo.
Tepmoxumuyeckue ypaBHeHuUs. Beraucnenus ru/d1db86da
[0 YPaBHEHHUSAM XUMHUYCCKUX PEAKIIUI U https://m.edsoo.
TEPMOXMMHUYCCKUM YPABHEHHSIM. ru/87b13954
["'OMOTEHHBIE U TETEPOTCHHbIE PEAKIIHH. 1
CKOpOCTh XMMHYECKOM peakiuu, eé
3aBUCHMOCTh OT Pa3JIHYHBIX (haKTOPOB.
Karanms u xkatanu3aropsl.
[Mpaktrueckas padota Ne 1 o reme "Brusaue |1 https://m.edsoo.
pa3nuyYHbIX (PAKTOPOB HAa CKOPOCTh ru/lfacaldl
XUMHUYECKON peakiuu'.
OOpatuMble U HEOOpPATUMBbIE PEAKIINH. 1 https://m.edsoo.
XUMHUYECKOoe pPaBHOBECHE. ru/30952f9h
[Mpaktrueckas padota Ne 2 o reme "Bnusaue (|1 https://m.edsoo.
pa3nuYHbIX (PAKTOPOB Ha MOJI0KEHUE ru/3bf34el7
XUMHUYECKOT0 paBHOBecus".
Dnekrponautnyeckas aucconuarusa. Cunbabie |1 https://m.edsoo.
U cra0ble AMeKTpoauThl. CTEneHb ru/5f766bdf
nucconualui. IoHHOE POU3BEAeHUE BOIBI. https://m.edsoo.
Bomnopoausrii mokaszarens (pH) pactopa. ru/3966ca89
I'uaponus coneit. Cpena BOJHBIX pacTBOpoB. |1 https://m.edsoo.
Peakiuu, mpoTekaromiye B pacTBOpax ru/09d5a9bd
ANEKTPOIIUTOB.
[Mpaktrueckas padora Ne 3 o Teme 1 https://m.edsoo.
"XUMHUYECKUE PeaKIK B PacTBOpax ru/2e3daeb0
AJIEKTPOJUTOB".
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC PeakIuH. | 1 https://m.edsoo.
Baxneiiine okMCIUTENN U BOCCTAHOBUTEIIH. ru/56226060
MeTo 3JIeKTPOHHOTO (3JICKTOHHO-HOHHOTO)  ||1 https://m.edsoo.
Oananca. ru/fb691387

‘SJ'IGKTPOJ'II/IB pPacTBOPOB M PACILUIABOB BEIIECTB. Hl

|https://m.edsoo.
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T ‘KOHI/I‘-ICCTBO 4acoB ‘I[aTa OIIOP / bub-
CMa ypoka chero “KP HHP ‘ n3yuenus |nuoreka [{IOK
| | Ll ru/93fb97d2 |
Perrenue 3a1a4 pa3InyHbIX THITOB. 1 https://m.edsoo.
Cucremaru3zaius 1 00001IeHIE 3HAHUH 110 ru/5a859d16
teme "XuMHuueckre peakuun'. https://m.edsoo.
ru/c161eb85
KonrposbHas padota Ne 2 o Teme 1 1 https://m.edsoo.
"XuMudecKkue peakuu'. ru/a8a0a930
Knaccudukarus v HOMEHKIATypa 1 https://m.edsoo.
HEOpraHW4ecKux BelecTB. [lonoxenne ru/bf9e108d
HemertayuioB B [lepuoanyeckoit cucrteme https://m.edsoo.
xumudeckux 3nementos [1. Y. Menneneesa u ru/8ca2dcad
0COOCHHOCTH CTPOEHHSI HX aTOMOB.
DuU3NYECKUE CBOKMCTBA HEMETAILJIOB.
AJLIOTpOITUS HEMETAIUIOB (Ha pUMepe 1 https://m.edsoo.
KHCIIopo/a, cepsl, hocdopa u yriepoaa). ru/ef92c91c
Bonopoa: nonyuenue, pusnueckue u 1 https://m.edsoo.
XMUMHUYECKHE CBOMCTBA. ['HIPHIBL. ru/0aa8f613
I"ajoreHbl: HaX0XAECHHE B IPUPOJIE, CIIOCO0bI ||1 https://m.edsoo.
MOJy4YeHUs, PU3NIECKUE U XUMHUECKHUE ru/4e223795
cBoiicTBa. JIabopaTopHbI€ U IPOMBIIIIEHHBIE https://m.edsoo.
CTIOCOOBI OTY4eHUs TanoreHoB. [Ipumenenne ru/6971acas
rajJoreHoOB U UX COCAMHEHHH.
["anorenoBomoposl. Baxkneiimue kucmopon- |1 https://m.edsoo.
COJIepKaIIie COCTUHEHHUS TaIOreHOB. ru/6b3255e6
[MpakTiueckas padora Ne 4. Pemenue skcme- |1 https://m.edsoo.
pUMEHTAIBHBIX 331a4 1o Teme "["ajorensr". ru/8b26fecd
Kucnopos: maboparopHblie U MpOMBIIIUICHHBIE |1 https://m.edsoo.
CTIOCOOBI OTYYCHUS, PU3UUECKUE U ru/c8abc36a
XxuMuueckue cBoicta. O30H. [IpumeneHue https://m.edsoo.
KHUCJIOpoJia U 030Ha. OKCUBI U IEPOKCUIBI. ru/5¢8816a0
Cepa: HaXOXJICHHE B TIPUPOJIC, CITOCOOBI 1 https://m.edsoo.
MOJy4eHHs, PU3MUSCKHE U XUMUYUECKHE ru/46afael6
CBOMCTBA.
CepoBo10po/1, CyIbGUIb. 1 https://m.edsoo.
Kucnoponcoaepxaiiue coeTMHEHUs CEPBI. ru/7c875999
OCOo0EHHOCTH CBOMCTB CEPHON KUCIIOTHI. https://m.edsoo.
ru/8cfa2548
IIpakTuyeckas padora Ne 5. Pemenue 1 https://m.edsoo.
IKCTIIEPUMEHTABHBIX 33734 1Mo Teme "Cepa u ru/Oafb05e4
e€ coelMHEHUs "
A3OT: HaX0XKJIeHHE B IPUPOJIE, CIIOCOOBI 1 https://m.edsoo.
MOJy4eHUs, PU3MUSCKHE U XUMUUECKHE ru/badd2255
CBOMCTBA. AMMMaK, HUTPU/IBI.
Kucnopozconepxamiue coeTMHEHUS a30Ta. 1 https://m.edsoo.
OCOo0EHHOCTH CBOMCTB a30THO# KHUCIIOTHI. ru/e2965afe
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T ‘KOHI/I‘-ICCTBO 4acoB ‘I[aTa OIIOP / bub-
cMa ypoka chero “KP HHP ‘ n3yuyenus (nuoreka [{OK
[TpumeHeHue a30Ta U ero COeTMHECHUIA. https://m.edsoo.

A30THBIC yI0OpECHHS. ru/129f5059
docdop: HaxoxkIEHUE B TPUPOE, criocoObl |1 https://m.edsoo.
oJy4YeHHs, GU3NIECKHE K XUMHUCCKHUE ru/9a6b43ec
cBoricTBa. Pochuasl u pochun.
Oxcupl hocdopa, hochopcoaepkainne 1 https://m.edsoo.
kuca0Thl. Cou pochOpPHOI KUCITOTHI. ru/c7a2d429
[Tpumenenue Gpochopa U ero CoeJMHESHHIA. https://m.edsoo.
dochopHbie y1oOpeHus. ru/a218070a
ITpakTryeckas pabora Ne 6. Pemenue 1 1 https://m.edsoo.
IKCIIEPUMEHTAIBHBIX 337124 10 TeMe "A30T u ru/8175ac3f
dhocdop 1 ux coenuHeHHUs "
VYraepo: HaXOXKICHUE B IPUPO/IE, 1 https://m.edsoo.
AJUIOTPOIHbBIC MOAU(BUKAIIUH; PU3HUECKUE U ru/1eb19f%e
XMMHYECKHE CBOMCTBA, MPUMEHEHHUE
Okcup yriepona(+2), okeup yrnepoaa(+4), |1 https://m.edsoo.
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