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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHero ooOmiero obpa3zoBaHus
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOmieil ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOyUaIOLIUXCS CPEICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOoro oOpa3oBaHMsl. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercss xumuueckoe oOpa3oBaHHe OOydaroUIMxcsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
yaéToM crenu@uKd HayKd XUMHUM, €€ 3HAYCHHsS B TO3HAHUU TPUPOILI U B
MaTepHalbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LIEJEH U MPUHLHUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (HOopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHUS B3aWMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aUMOAEUCTBYSI C APYTMMHU €CTECTBCHHBIMU HayKaMU, XHUMUs CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 UM I  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OpPUEHTHPOB, YCIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, HPOJOJKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranudeckas xumus» U «OOmas W HEOpPraHuyeckass XUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOIroooOpasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJAXOJa K M3yYEHHI0 YydyeOHOro Marepuaja MU 0OOycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX W  DJIEKTPOHHBIX
IpeJICTaBICHNUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenquHeHuM. B Kypce  OpraHM4yeckod XWMHUM  TIOJIyYalOT  Pa3BUTHUE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs MEePBOHAYAIBHbBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUsI, O XUMHUUYECKOU PEAKLIUH.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0I1Iero o0Opa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XUMUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJib B MO3HABATEIBHON U MPAKTUYECKOM ESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TpoOJieMax, CBSA3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIUIO U IPUMEHSITh €€ JJIs TONOTHEHHSI 3HaHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO HA (POpMUPOBaAHKE Y OOYHAIOMIUXCSI MUPOBO33PEHUECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPraHUYECKOTO U OPTaHMYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
U pEIICHUS TPOTUBOPEYUI MEXIy HOBBIMU (AKTAaMU UM TEOPETHUYECKUMU
MPEINOCHUTKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TaKKe MpodieM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemenus 3a7ad4  BOCIMTAHMS, Pa3BUTUS U COIMATHM3AIUU
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUeOHBIX ACHCTBHIA, UMEIOMINX 0a30BOE 3HAYCHHE ISl PA3TTMUHBIX
BUJIOB JICSITEIILHOCTH: peIIeHUs Tpo0seM, IOUCKa, aHaimu3a U 00paboTKu
uHopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYCCKOW U
UCCIICIOBATENLCKON ACSITEIbHOCTH, 3aHMMAOIIEH Ba)XKHOE MECTO B TIO3HAHUHU
XUMUH.

B mnpakTuke mpenomaBaHWs XMMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus, IPU ONPEICTICHUN
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESTEIIbHOCTH YEJIOBEKa W KaK OJHOIO M3 KOMIOHEHTOB MHPOBOU KylbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3PECHUS TJIABHBIMH IIEJIAMH HW3YyYCHHs TIPEeIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTaBIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHUIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C NCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKITNil, HEOOXOIUMBIX JIJIsI MPUOOPETEHNS YMEHUN
OPUEHTUPOBATHCS B MHUPE BEIHIECTB M XUMUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conepxkaTesibHasi XapaKTepUCTUKA LIeJIel U 3a7a4 U3y4eHHUsI
IpeMeTa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpeAHero oOmiero oOpasoBanus. Ceroans B
MPENOAaBaHUH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MPAKTUIECKON
KOMIIOHEHTE coJepkaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTEIbHON OpraHu3aliy, BIIAJICIONIET0O HE HAaOOpOM
3HaHWM, a (DYHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHHSIMU
aKTUBHOTO TOJyYEHHUs 3HAHUN U IPUMEHEHUS WX B PEaTbHOM JKU3HU JJIS PEIICHUS
MPAKTHYECKHX 3ajad.

B cBs3u ¢ 3TUM Ipu U3y4ueHUU NpeIMeTa « XUMHUS) JOMUHHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIJICKTYyalbHO  Pa3BUTONM  JIMYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHHE IS Pa3IUYHBIX BHIIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEO0OXOMMBIX TSI IPUOOPETEHHUS OTIBITA IEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHMHH, a TaKXKe JUIsl OIEHKH C TO3HIMA IKOJOTHYECKOMN
0€30IMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHX ITPOIIECCOB HA OPTaHU3M
4eJI0BEKa U MPUPOIHYIO CPEIY;



pa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroHaIBHOTO MPUPOAOIOIB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKIX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTh «EcrecTBeHHO-HayUYHbIE
PEIMETHD.

OO111ee Yncao 4acoB, OTBEAEHHBIX JJIS U3YYEHUS] XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTuyeckne 0CHOBbI OPraHUYECKO XUMHH

[TpenMer oprannyeckoil XuMuM: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAYCHHUE B
MOJlyYEHUU HOBBIX BELIECTB M MaTEpHUajoB. Teopus CTPOCHUS OPTraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OopraHvyeckux BemecTB. ['oMmosorus, wu3omepus. XuUMHUECKass CBS3b B
OpPTaHUYECKUX COCAMHEHUSAX — OJIMHAPHBIC U KPATHBIEC CBS3H.

[IpencraBienne o kiaccUpUKAlMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaXHEHILINX MPEACTaBUTENCH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpallleHUi:
O3HAKOMJIEHHUE ¢ 00pa3IaMu OPraHMYECKUX BEIECTB U MaTeprUalaMi Ha UX OCHOBE,
MOJICTTUPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIECTB, HAONIONICHWE M OIMHCaHUE
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUI0 OPraHUYECKUX BELIECTB IpHU
HarpeBaHuM (IUIaBJieHNE, OOYTIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
NPOCTEHINME TPEACTABUTENN alKaHOB: (PU3NYECKUE W XHUMHUYECKHE CBOWCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IpPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH Psii. DTHICH U MPOIMUICH —
POCTEHINME TPEACTABUTENIN alKeHOB: (PU3NYECKUE W XHMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJIUMEPU3ALIIH ), TOTYyYEHUE U IPUMEHEHHUE.

Anxaguensl: OyramueH-1,3 u metmwnOytamueH-1,3: cTpoeHue, BakKHEUIINE
XUMHYECKHE CBOWCTBa (peakius moidumepusanun). [loydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHME, (PU3MUEecKHe WU
XUMHYECKHE CBOMCTBA (pEaklUy TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THAPATAIIHH,
TOPEHHUSI ), IOTyYeHUE U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakuuy raJoreHUpOBaHUS U HUTPOBAHUS), MOJyYEHHE U MpUMEHeHue. 10.1yon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eHeTnueckasi CBSI3b MEXIY YIVIEBOAOPOJAMH, MPUHAMICKAIIUMU K Pa3IMUYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WJIA MTPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJloreHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEeHHe. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMH
MeTaJUlaMH, KaueCTBEHHasl Peakilis Ha MHOTOAaTOMHBIE CHpThI). [leificTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruibl U Kemouwvl. DopMmanbplerus, aneTanbACTHN:  CTPOEHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHHWS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBL: CTpOCHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME s
KJIacca KUCIIOT, peakius dTepudukanun), moaydeHue u npuMenenne. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble >(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HMUECKHE K XMMUYECKHE CBOMCTBA (B3aMMOICHCTBUE C THAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOTIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Heunoo3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHUE, HAONIOJCHUE U ONMHMCAHHE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusnoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmemu(ll), B3zaumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkaliue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHMsS BEIIECTB W HUX MPEBpaIlCHUI:
HAOJII0JIEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAaKOMJIEHUE C 0o0Opa3liaMy MPUPOJIHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanyst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu]ukanus, MepruoJUIHOCTh, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHBIC BellecTBa (OENKH, YIIeBOABI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeiesieHusl dJEKTPOHOB MO0 OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOIWYECKOr0 3akoHa M llepumoandeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEW CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABl XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeli). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTraHWYECKON M OPraHnYecKOM XHMHH. 3aKOH COXPAaHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xuMH4decKkoro paBHoBecus. [Ipunnun Jle [latense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB M WX IPEBPALICHUM:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOILbIO YHUBEPCAILHOTO HHMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMUYECKON
peaKIUmn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MTOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckonr  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAUIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJJIOB U UX COCAUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoinr cucteMe XMMHUYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O6mume (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUN Al HAPSHKEHUN METaJIIOB.



XUMUYECKUE CBOMCTBA BaXKHEUIIUX METAUIOB (HATpHUM, KU, KaJbIIUii,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyYE€HHS BEIIECTB M HUX IPEBpAICHUMN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétpl Maccel BelecTBa MU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
W3 BEUIECTB UMEET IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHUHIUMIIAX  ITPOMBIILICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKA: MpPaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
TOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MeXNpeOMETHBIX  CBsI3ed NOpU  HM3ydyeHUH oOmed u
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSTHS: HAy4YHBIH (DaKT, rumoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHD, BEIIECTBO, TETO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorus: knerka, opraHuW3M, J3KocHCTema, Owocdepa, Makpo- U
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MUHEpabI, TOPHBIC MTOPOJIbI, TOJE3HbIC UCKOMAeMbIC, TOIIMBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATSIIbHOCTHBINA MTOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOlIUXCS PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMU B OOULIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIBITA I[103HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPHU CO3JaHUH YUEOHBIX
MPOEKTOB, PEIICHUU YYECOHBIX U O3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MIPUMEHEHUSI XMUMHUU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKHW €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U M03HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATIU3E
uH(OPMAIUU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAEHUE W TMOCTYIKM CBOMX TOBAPUILEH C
MO3UIIAM HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHWE MOCJIEACTBUU 3THUX
ITOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MMOHMMAHMUS [IEHHOCTU TIPaBWJI HWHAMBUIYAJbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NS TENBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTME B pPEUICHUHM NPAKTHYECKUX 3a7ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOGEeCcCruil pa3TudHoro pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayiied Mpopeccuu U peanu3aluud COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JESATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKPYKAIOIEM MHUpE KaK O €IMHCTBE MPHUPOIBI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTEpHATBHONW KYJNbTYPBI, PEIICHUH TJIOOAIBHBIX MPOOIIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUS JeNaTh 000CHOBAaHHbBIE 3aKIIIOUECHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITENBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
IEJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJO0B TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTU C MOCTABJICHHBIMU LIEJISIMH;

MCIOJIb30BaTh MPHU OCBOCHUM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJI30BaTh COOTBETCTBYIONINE MOHSITHS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEPHH s KIacCH(PUKAIMKA BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MPECTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUUYECKON
uHpoOpMaluel: MPUMEHITh MEXKIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (POpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI M0 CYHIECTBY 00CYKJa€MOM TEMBI B XOJ€ JUAJIOra U/WiH
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYXK/ICHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJrOpUTM ACHCTBUH IpuU
BBIMIOJITHEHMHM YYE€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH MEATEIILHOCTH HAa OCHOBE caMOaHaIIN3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUM ITPUPOJIBI,



B (OpMHUpPOBAaHMU MBIIUICHUS W KYJIbTYPBl JUYHOCTH, €€ (PYHKIIMOHAIHHON
IPAMOTHOCTH, HEOOXOJIMMOM JJII pELIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKUI dJIEMEHT, aToM, SJEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHSI, ©30MEPBL, TOMOJIOTHYECKH PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0H COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallhe B OCHOBE IOHMMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKHX BEIIECTB B OBITY U
MPaKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NPHU
ONMHMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYECKUX COeTMHEHUM;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKUui,
W3rOTaBJIMBATh MOJENIA MOJIEKYJ OPraHMYECKUX BELIECTB JUISI WILTIOCTPALIMHM HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMs), [aBaThb KM Ha3BaHUA II0
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
STWJICHTJIMKOJIb, TIUUEPUH, (EHON, (popManblerul, aueTalibIerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TMOJOXKEHHUS TEOPUH CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa amsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH Pa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUiIeH, OyTaanen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
aleTanbIeTUl, MypaBbiHasl U YKCYCHasl KUCIIOTBI, TJII0K03a, KpaxmaJl, IeJITI0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ta3, YroJib), CIOCOOBI UX MEPEPaA0OTKH U MPAKTHIECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOJ0/IeHne, U3MEPEHHUE, HKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ul TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJI0OM W JTabopaTOpHBIM OOOpYyJOBaHMEM, a Tak)Ke MpaBuia OOpaileHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U N3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0eIKOB ITPU HAarPEBaHHH, IIBETHBIC PEAKIIMKA OCJTKOB) B COOTBETCTBUHU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl  XUMHUYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBUjia  JKOJOTHUYECKH
IEJIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IIEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpelibl, 0OCO3HABAThH



ONAaCHOCTh BO3JCHCTBUSA HA JKUBBIC OPraHU3Mbl ONPENEIEHHBIX OPraHHUYECKHX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, POJIM XMMHUU B TO3HAHUU SIBJICHUN IPUPOJIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl pElICHUs MPAKTUYECKUX 3a/lad U SKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J10POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJUTHYECKAsT JUCCOLUAIMSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM S TEILHOCTH YEJIOBEKA,

chOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUU HEOPTraHUYECKHUX BEUIECTB U UX MPEBPALCHU;

c(hOpPMHPOBAHHOCTh YMEHHUU HCIIOJH30BATh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWH XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHkaatypy (IlUPAC) u TpuBnanbHble Ha3BaHUS OTACIBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBSI3U (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJIOPO/IHAS]) B COCIUHCHUSX, THUII
KPUCTATMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIspHasi,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpPEAEIEHHOMY Kiaccy/Tpymnie
COCIMHEHUN (MPOCThIE BEIIECTBA — METAJJIBI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenaeneeBa u I€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEILHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TepuoiaM u
rpynnaMm [lepuognueckon cucreMsl xuMmudeckux 3semeHToB . 1. Menneneesa;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu30BaTh (OMHMCHIBATH)  OOIIHE
XMMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIUPOBATH XUMHUYECKHUE DPEAKIUU IO
pa3IMUHBIM TpU3HAKaM (YUCIY U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABIISTh YpPAaBHEHUSI PEAKIUN pa3IUnYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAaB pa3JIMYHbIX HEOPTraHUYECKUX BEIECTB, pacClO3HaBaTh
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



c(OPMHUPOBAHHOCTh ~YMEHHMHM  PACKPBIBATh  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsSI CEPHOM KHUCIIOThI, aMMHAKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s BEIIECTBA B pACTBOPE», 00BbEMHBIX OTHOIIEHUI ra30B MpU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOILBK  YHUBEPCAIBHOIO
WHMKATOPa, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIluu,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha CyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMHU U JIAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKIUil U POPMYyIHPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpelcTBa MacCOBOMU
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  DKOJOTHYECKHU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHMSI CBOErO 3JI0POBbS M OKPYKAIOUIEH IPUPONHOU CpEIbl, OCO3HABATH
OMMACHOCTbh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokaszarens [I/JIK, moscHATh Ha mnpuMepax CHOCOObl YMEHBIIEHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00ydarouuxcslt ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE ITJNTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3jiesioB u

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/m Konrposbnble IIpakTHyeckue
TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH
[Ipeamer oprann4eckoil XUMHH.
p P ITOK
Teopus crpoenus
1.1 . 3 1 https://eds00.ru/2023/08/16/meToauyeckoe-
OpPraHMYECKUX COSAUHEHUN A.
nocobue-xumusi-10-11-knaccei-y/
M. bytieposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
[IpenenbHbIe YrIeBOAOPOIBI — HOK
2.1 yr 2 https://eds00.ru/2023/08/16/MeTommyeckoe-
aJIKaHbl
nocobue-xumusi-10-11-knaccei-y/
HenpenenbHble yriieBogopoab: LIOK
2.2 ' 6 1 https://eds00.ru/2023/08/16/MeTommdyeckoe-
QJIKeHBI, aJIKaIUEHBI, AJIKIHBI
nocobue-xumusi-10-11-knaccei-y/
[HOK
2.3 ApomaTudeckue yrieBogopoabl 2 https://eds00.ru/2023/08/16/metoanueckoe-
nocobue-xumus-10-11-knaccei-y/
IIpupoaHbIE HCTOYHUKHU [HOK
2.4 YTIE€BOIOPOAOB U UX 3 1 https://eds00.ru/2023/08/16/meroamnyeckoe-
nepepadoTka nocobue-xumusi-10-11-kaaccpi-y/
Hroro no pazneny 13

Pasznea 3. Kuciiopoacoaepxamue opranHuyecKkue coeiuHeHus



https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/

L[OK

3.1 Cruptel. Denon 3 https://eds00.ru/2023/08/16/mMeTonuueckoe-
nocobue-xumua-10-11-knaccel-y/
Anpneruapl. KapOoHOBBIE HOK
3.2 7 https://eds00.ru/2023/08/16/meTogudeckoe-
KUCIOTHI. CIOXKHBIE 3PUpbI
nocobue-xumus-10-11-kiaccel-y/
LHOK
3.3 VrieBoasl 3 https://eds00.ru/2023/08/16/meToauyeckoe-
nocobune-xumua-10-11-knaccer-y/
Utoro no pazneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus

LHOK
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3 https://eds00.ru/2023/08/16/meTonnueckoe-
nocobue-xumusa-10-11-knaccel-y/
Wroro mo pazneny 3
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUSA
OK
ITnacrmaccer. Kayuykn. 1
5.1 vy 2 hittps://eds00.ru/2023/08/16/meTomueckoe-
Bomnokna
nocobue-xumusa-10-11-knaccel-y/
Hroro mo pazneny 2
OBLIEE KOJIMYECTBO HACOB I10 34
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https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/

11 KJIACC

HaumenoBaHue pa3jiesioB u

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne ni/m Konrpouabnbsie IIpakrnyeckue
TeM NMPOrpaMMbl Beero o0pa3oBaTe/ibHbIE pecypchbl
padoTshI padoThI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
CTpoeHue aToMOB.
[lepuoauueckuii 3aKoH U
https://eds00.ru/2023/08/16/mMeTonrueckoe-
1.1 [Tepunonnueckas cucrema 3
nocobue-xumus-10-11-kmaccel-y/
XUMHYECKHUX d1eMeHTOB /1. H.
Mennenecena
C LHOK
TPOCHHE BEIIECTBRA.
1.2 4 https://eds00.ru/2023/08/16/MeToanueckoe-
MHuoroo6pasue BeuecTB
nocobue-xumusa-10-11-knaccel-y/
[HOK
1.3 XUMHUYECKUE PeaKIHH 6 1 1 https://eds00.ru/2023/08/16/MeTomnaeckoe-
nocobue-xumusa-10-11-knaccel-y/
[HOK
Hroro no paszneny 13 https://eds00.ru/2023/08/16/meroan4ueckoe-
nocobue-xumua-10-11-knaccel-y/
Pa3nea 2. Heopranuyeckasi Xumust
[HOK
2.1 Merasuist 6 1 https://eds00.ru/2023/08/16/meTonnueckoe-
nocobue-xumusa-10-11-knaccel-y/
[HOK
2.2 Hemeramnsl 9 1 1 https://eds00.ru/2023/08/16/meToanueckoe-
nocobue-xumua-10-11-knaccel-y/
53 CBs13b HEOPraHUUYECKUX U 5
' OPraHUYECKHX BELIECTB



https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/

L[OK

Hroro no pazaeny 17 https://eds00.ru/2023/08/16/metoanueckoe-
nocobue-xumua-10-11-knaccel-y/

Paznea 3. Xumusd u Ku3HbL
LHOK

3.1 XUMHUSA 1 KU3HDb 4 https://eds00.ru/2023/08/16/meToauyeckoe-

nocobue-xumusa-10-11-knaccel-y/

Hroro no pazneny 4

HazBanue MmoayJist

OBIIEE KOJIMYECTBO YACOB I10 34
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https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Ne KosanuyecTBO 4acoB Jlara
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bcer Konrpoabsnsl  IlpakTHyecku  H3y4YeHH
o0pa3oBaTe/ibHbIE PECYPCHI
n 0 e padoThI e padoThl |
[Ipenmer
. HOK
OpraHUYEeCKON XUMHH,
1 . 1 https://eds00.ru/2023/08/16/metoaudeckoe-
e€ BO3HUKHOBEHHUE,
nocobue-xumusa-10-11-kmaccel-y/
pa3BUTHUE U 3HAYCHUE
Teopus crpoeHus
opratHeei OKhttps://eds00.ru/2023/08/16/
2 coemHermit A. M. 1 11 tps://edsoo.ru 8/16/MeToandecko
. e-rmocobue-xumus-10-11-kiraccel-y/
byrneposa, eé
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o
KJIacCU(PUKALINH
OpraHUYECKUX
[HOK
BEIIECTB.
3 1 1 https://eds00.ru/2023/08/16/meroan4ueckoe-
Homenkiatypa
nocooue-xumus-10-11-kmaccpi-y/
(cucremaTuydeckasi) u
TPUBHAJIbHBIC HA3BaHUS
OpraHUYEeCKUX BEUIECTB
AJKaHBI: COCTaB U [HOK
4 CTpOEHHUE, 1 https://eds00.ru/2023/08/16/meronnyeckoe-
TOMOJIOTHYECKUU PSiJL nocobue-xumusa-10-11-knaccel-y/
AJIKEeHBI: COCTaB U HOK
S) 1 https://eds00.ru/2023/08/16/meroandueckoe-

CTPOEHUE, CBOWCTBA

nocobue-xumusi-10-11-kiraccel-y/



https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
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Mpbruia kak conu
BBICIITUX KapOOHOBBIX

LIOK

24 https://eds00.ru/2023/08/16/meToanueckoe-
KHCJIOT, UX MOIOIIIEE
N nocobue-xumusi-10-11-knacchi-y/
eCTBHE
Crnoxuble 3(upbI Kak
MIPOU3BOIHBIC HOK
25 KapOOHOBBIX KHCIIOT. https://eds00.ru/2023/08/16/metoanueckoe-
I'maponus cnoxHBIX nocobue-xumusi-10-11-kmaccel-y/
a¢upoB
Kupsl: Tuaponms,
n I/II?VIGHGHI/II; HOK
26 P ’ https://eds00.ru/2023/08/16/meTommueckoe-
Ouosornueckas pojib
nocobue-xumusi-10-11-kmaccel-y/
KHUPOB
VYTaeBonsl: COCTAaB,
KjaaccudbHKalus.
Ba)KHeIgI)HII/Ie HOK
27 ) https://eds00.ru/2023/08/16/meToanaeckoe-
TpEACTABITCIH. nocobue-xumusi-10-11-kmaccel-y/
TJII0K03a, PPYyKTO3a,
caxaposa
Kpaxman u nemmtonosa [HOK
28 KaK MpUPOJHbIE https://eds00.ru/2023/08/16/meroamnyeckoe-
ITOJIMMEPBI nocobue-xumua-10-11-knaccel-y/
KonTponbhas padbota
0 pazaeny HOK
29 «Kucnopoaconepxaru https://eds00.ru/2023/08/16/meToanueckoe-

€ OpraHu4yecKue
COCJIMHECHHU S

nocobue-xumusa-10-11-knaccol-y/
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https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
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. HOK
AMUHBI: METUJIAMUH U
30 1 https://eds00.ru/2023/08/16/mMeTonnueckoe-
aHWINH
nocobue-xumua-10-11-knaccel-y/
AMUHOKHCIIOTEI KaK
amdoTepHLIE
opl(“ia)lHercxne HOK
31 1 https://eds00.ru/2023/08/16/mMeTomuueckoe-
COCIUHEHHS, UX
nocobune-xumua-10-11-knaccer-y/
OHnoIOornyecKoe
3gayeHue. [lenTuant
benku kak npupoHbIE LIOK
32 BBICOKOMOJICKYJISIPHBIE 1 https://eds00.ru/2023/08/16/mMeToauueckoe-
COCIUHCHMUS nocobue-xumusi-10-11-kmaccel-y/
OCHOBHEIE TTOHATHSA
LHOK
XUMUAU
33 1 https://eds00.ru/2023/08/16/MeTommyeckoe-
BBICOKOMOJIEKYJISIPHBIX
. nocobue-xumusa-10-11-knaccel-y/
COEIMHEHNH
OCHOBHBIE METOIBI
CHHTE3Aa
34 BBICOKOMOJIEKYIAPHBIX 1 https://eds00.ru/2023/08/16/mMeToanueckoe-
COeIMHEHHH. nocobue-xumusa-10-11-kaaccel-y/
[InmacTmaccel, KaydykH,
BOJIOKHA
OBHIEE KOJIMYECTBO 34
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11 KJIACC

BUABI, MCXaHU3MBbI
oOpazoBaHHs

Ne KosanuyecTBO 4acoB Jara
JIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoxka Bcer  Konrpoabunl = IIpakTuyeckm = HM3Y4YeHH
oOpa3oBaTe/ibHbIE pecypchl
n 0 e padoThlI e padoThlI |
XUMUYECKUU 2JIICMEHT. HOK
1 ATOM. DneKkTpoHHAas 1 https://eds00.ru/2023/08/16/meToandeckoe
KOH(HUTypamus aTOMOB -nocobue-xumusa-10-11-kmaccel-y/
[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema OK
XHMHYECKUX AJICMEHTOB 1
2 1 1 https://eds00.ru/2023/08/16/meToandeckoe
. . Menneneesa, ux
. -ocobune-xumms-10-11-kmaccer-y/
CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH
U3MEHEHUS CBOWCTB
XUMHYECKHUX JIEMEHTOB B
WX COCAUHEHUH MO
rpynmnaM 1 Iepuoiam. 1HOK
3HavyeHue 1 https://eds00.ru/2023/08/16/meToandeckoe
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CHUCTEMbI XUMHYECKHUX
anemeHToB J[.H.
MenpeneeBa B pa3BUTHU
HayKu
Crtpoenue BeniecTsa. OK
XuMHUecKas CBI3b, e 1
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https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/

KOBAJICHTHOM CBS3H.
Bonopoanas cBsizb

BanenTtHoCTb.
DNeKTpOOTPULIATETLHOCTh
. CTenieHb OKUCIICHUSI.
BemectBa MoeKyIsspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHS

HOK
https://eds00.ru/2023/08/16/meTonyeckoe
-nnocobue-xumusa-10-11-knaccel-y/

[TonsTHE O IMCTIEPCHBIX
cucremax. Mcruansle n
KOJUIOUJTHBIE PACTBOPBI.
MaccoBast 10J1s1 BelecTBa
B pacTBOpe

1HOK
https://eds00.ru/2023/08/16/meToanyeckoe
-niocoome-xumusi-10-11-knaccer-y/

Knaccudpukauus n
HOMEHKJIaTypa
HCOPTraHNYICCKUX
COETMHEHUH.
I'enetnueckas cBs3b
HEOPraHUYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus
XUMHUYECKHUX PEAKIMH B
HEOpPraHUYECKOHN U
OpPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACChI
BEIIECTB; 3aKOH
COXpaHEHUS U
IIPEBpAILEHHS SHEPTHH

1HOK
https://eds00.ru/2023/08/16/meToinueckoe
-nmocobue-xumus-10-11-kmaccel-y/

HOK
https://eds00.ru/2023/08/16/meTonnueckoe
-nnocobue-xumusa-10-11-knaccel-y/



https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/

IIpHU XUMHUYCCKUX
peaKknusax

CKopocCTb peaKIyi.

HOK

9 OOpaTumbIe pEeaKIIHH. https://eds00.ru/2023/08/16/meToquueckoe
XHUMHYECKOE paBHOBECUE -nocobue-xumusa-10-11-kmaccel-y/
[IpakTrueckas padota No

HOK
1. «BnusHMe pa3IuyHbIX
10 (DAKTOPOB Ha CKOPOCTE https://eds00.ru/2023/08/16/metonngeckoe
p N p -nnocobue-xumusa-10-11-knaccel-y/
XUMHUYECKON PEAKITUN»
DNeKTpoNIUTHYECKast
nucconuanus. [lonstue o
BOJIOPOJAHOM IIOKa3aTese
(pH) pactBopa. Peakiuu HOK

11 https://eds00.ru/2023/08/16/MeTonnueckoe

MOHHOTO OOMEHa.
-nocoOue-xumusi-10-11-knaccoi-y/
I'maponus opraHndecknx
Y HEOPTaHUYECKUX
BEILIECTB
OKHCIUTENTBHO-
BOCCTAHOBHUTEJILHBIE 1HOK

12 peakuuu. [lousarue 06 https://eds00.ru/2023/08/16/metoaudeckoe
DJIEKTPOIU3E PacIUIaBOB U -nocobue-xumns-10-11-kmaccer-y/
pacTBOpPOB COJIEH
KonTponbhas padota no HOK

13 pazneny «Teopernueckue https://eds00.ru/2023/08/16/meToanueckoe
OCHOBBI XUMHUW -nocobue-xumusi-10-11-kaaccpl-y/
MeTtamibl, UX HOJI0KEHUE

. HOK
B [lepnoanueckon
14 https://eds00.ru/2023/08/16/MeTonuueckoe

CUCTEME XUMHUYECKUX
anemenToB /l. .

-nnocobue-xumus-10-11-kiaccel-y/



https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/

MeHnpaeneeBa u
OCOOCHHOCTH CTPOCHHUS
aroMoB. O0mne
(du3HUYecKre CBOMCTBA
METAJIJIOB

CrtaBel METAJLIOB.

15 DNEeKTPOXUMUYECKUN P
HanpsH>KEHUHA METaJJIOB
XUMHUYECKHE CBOMCTBA
BaXKHEHIIIX METAJIOB 1HOK

16 (HaTpuil, KaJui, KanbLU, https://edso00.ru/2023/08/16/metoanyeckoe
MarHui, aJFOMHHAN) U UX -nocobue-xumnsa-10-11-knaccrl-y/
COETUHEHUN
XuMHYECKHE CBOMCTBA 1HOK

17 Xpoma, MEIU U UX https://eds00.ru/2023/08/16/meTonnueckoe
COCTUHCHHI -ocobmne-xumms-10-11-kmaccer-y/
XHWMHUYECKHE CBOMCTBA 1HOK

18 LIMHKA, KeJIe3a U X https://edso0.ru/2023/08/16/mMeTomueckoe
COeTMHEHUN -nnocobue-xumus-10-11-kiaccel-y/
[TpakTuueckas padora No
2. "Pemenue HOK

19 JKCIIEPUMEHTAJIbHBIX https://eds00.ru/2023/08/16/meToandeckoe
3a51a4 1Mo TEME -nocobue-xumusa-10-11-knaccel-y/
«Metaus»"
Hemeramisl, ux
MOJIOKEHUE B IHOK

20 [Tepuoanueckoii cucreme https://eds00.ru/2023/08/16/meToauueckoe

XUMHAYECKHUX DJIIEMEHTOB
. . MenneneeBa u

-nnocobue-xumus-10-11-kiaccel-y/



https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/

0COOEHHOCTH CTPOCHHS
aToOMOB

dusunueckue cBOUCTBA
HEMETAJIJIOB. AJIIOTPONUS

HOK

21 HEMETAJUIOB (Ha MpUMepe https://eds00.ru/2023/08/16/meToandeckoe
KHCJIOPOJIa, CEPBI, -nocodue-xumus-10-11-xnaccpl-y/
docdopa u yrnepoaa)

XuMu4ecKue CBOMCTBA 1HOK

22 raJIOT€HOB, CEPhI U UX https://eds00.ru/2023/08/16/meToandeckoe
COCIMHEHHNH -mocobue-xumus-10-11-kmaccrr-y/
XHUMHUYECKHE CBOMCTBA HOK

23 azorta, ¢pocodpa u ux https://edso00.ru/2023/08/16/metoandeckoe
COeIMHEHHNH -mocoboue-xumus-10-11-kmaccer-y/
XUMHUYECKUE CBOWCTBA HOK

24 yIJeposa, KpEMHUS U UX https://eds00.ru/2023/08/16/metoanueckoe
COCTMHECHUN -mocooue-xumus-10-11-kaccer-y/
[IpuMeHeHne BaxKHENIINX I[HOK

25 HEMETAILIOB U UX https://eds00.ru/2023/08/16/meToauueckoe
COCTMHCHUN -mocooue-xumus-10-11-kmaccel-y/
O06001menue u
cUCTEeMaTH3aInsI 3HaHUHN
o teme «Hemeramiby.

Brruncienus no HOK
26 https://eds00.ru/2023/08/16/meToauueckoe

YPaBHEHUSM XUMHUYECKHUX
peakuuii u
TEPMOXUMHUYECKHE
pacdEThI

-nnocooue-xumus-10-11-knaccel-y/



https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/

[TpakTuyeckas padora No
3. «Pemenue

HOK

27 AKCIICPUMEHTAIIbHBIX https://edso00.ru/2023/08/16/metoandeckoe
3a71a4 110 TEME -mocobne-xumus-10-11-kmaccr-y/
"HemeTamas!"»

KonrponsHas pabora no LHOK

28 TemMaMm «MeTajuIbl» U https://eds00.ru/2023/08/16/meTonueckoe
«HemeTamis» -niocoome-xumnsi-10-11-knaccel-y/
Heoprannueckue n

1HOK
OpraHUYECKUE KUCIIOTHI.
29 https://edso0.ru/2023/08/16/mMeTonnueckoe
Heoprannueckue n
-niocooume-xumusi-10-11-knaccer-y/
OpraHUYECKUE OCHOBAHUS
AmpoTtepHbIe
HEOPTraHUYECKHEe U
OpraHuyecKue HOK

30 COEIUHEHUS. https://eds00.ru/2023/08/16/MeTommueckoe
I'enetndeckast cBsI3b -niocooume-xumusi-10-11-knaccel-y/
HEOPraHUYEeCKHUX U
OpraHUYECKUX BEUIECTB
Ponp xumuu B
oOecrieueHnn

o HOK
9KOJIOTHYECKOM,

31 N https://eds00.ru/2023/08/16/meTonueckoe
SHEPTreTUUYECKOU U

N -nocooue-xumus-10-11-knaccel-y/
MHIIEBOM OE30ITaCHOCTH,
Pa3BUTUU MEAUIUHBI
[IpencraBnenust 06 o6mUx HOK
32 Hay4YHBIX IPUHLIAIIAX https://edso00.ru/2023/08/16/metoamnaeckoe

MPOMBIIIJICHHOT'O

-nnocobue-xumus-10-11-knaccel-y/



https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/

MOJYYEHHS BAXKHENIIUX

BEILIECTB
33 UYennoBek B MUpE BEUIECTB
Y MaTepuasoB
34 XuMus 1 310pOBbE
YeJoBeKa
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34

1HOK
https://eds00.ru/2023/08/16/meToinueckoe
-ocobmne-xumms-10-11-kmaccer-y/

HOK
https://edso0.ru/2023/08/16/mMeTomuueckoe
-nocobdue-xumusi-10-11-kmaccer-y/



https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/
https://edsoo.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-%D1%83/




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumusi, 11 xkmace/ IN'abpuensa O.C., O0mecTBO ¢ orpaHUYCHHON
OTBETCTBEHHOCTHIO «[PODA»; AkiinonepHoe odiiecTBo «M3aaTenbcTBO

((HpOCBGHIGHHG»

METOIUYECKUE MATEPHUAJIBI VIS YUUTEJIA

O. C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos "Merogudeckoe nocooue ajs
YUHTENS K 3aBEpIICHHON npeaMeTHOU TuHuu yueOHukoB" O.C. ["aOpuensna.
"Xumus. 10 knacc"

"Xumus 11 kmacc"

IIA®POBBIE OBPA3OBATEJILHBIE PECYPCHI 1 PECYPCBI CETH
AHTEPHET
110K

https://edso0.ru/2023/08/16/meToauueckoe-mocodne-xumusi-10-11-kmaccoi-y/






