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NOACHUTE/NBHAA 3AMNUCKA

Pabouasn nporpamma no xMMuu Ha ypoBHe cpeaHero obuiero o6pa3oBaHUA paspaboTaHa Ha OCHoBe
depnepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «0O6 obpaszoBaHum B Poccuitickoli Peaepaummy,
TpeboBaHUI K pe3ysibTaTam ocBoeHUs deaepasibHo 06pa3oBaTe/ibHOM NPorpaMmbl cpeaHero obLero
obpasosaHua(POMN COO), npeactasneHHbIx B PepepanbHOM rocyfapcTBeHHOM 06pa3oBaTeNbHOM
ctaHaapTte COO, c yuéTom KoHuLenuum npenoaaBaHua y4ebHoro npegmerta « XuMusa» B
obpa3oBaTe/ibHbIX OpraHM3aumsax Poccuinckon Peaepaumnm, peasmnsyrolmx OCHOBHbIe 06pa3oBaTe/ibHble
Nporpammsl, U OCHOBHbIX MNOMOXKeHUM «CTpaTernm pasBuTma BocnutaHusa B Poccuiickon Pegepaunm Ha
nepuoa oo 2025 roaa» (PacnopaxeHue MNpasuTtenbctsa PO ot 29.05. 2015 Ne 996 - p.).

XMmuA Ha ypoBHe yraybnEHHOIo U3y4yeHUsa 3aHMMAET BarKHOE MeCTO B CUCTEME eCTECTBEHHO-HAY4YHOro
obpasoBaHus yyawmxca 10-11 Knaccos. M3yyeHune npeamera, peanmsyemoe B YCI0BUSX
anddepeHuMpoBaHHoro, NnpodunbHOro obyyeHus, NpnssaHo obecneynTsb 06We0bpa3oBaTesbHYO U
06LWEeKYNbTYPHYO NOAFOTOBKY BblIMYCKHWUKOB LWKO/bl, HEOOX0ANMYIO A8 afanTaumm Ux K 6bIcTpo
MEHSAOLWMMCA YCIOBUAM KU3HU B COLMYME, @ TaKXKe A7 NPOAOIKEHUA 0OyYeHUA B OpraHU3aLmax
npodeccmoHanbHOro 06pasoBaHUA, B KOTOPbIX XMMUA ABAAETCA OAHON N3 NPUOPUTETHBIX AUCUMNANH.

B nporpamme no xMmuu HasHavyeHue npeameTa « Xumua» nosiydyaet noApobHYI0 MHTepnpeTauuio B
COOTBETCTBUM C OCHOBOMOAaratowmmm nonoxeHnamm ®roc COO o B3aMmoobycnoBAEHHOCTU Lienel,
coaeprKaHua, pesynbTaTtoB 0bydYeHusa 1 TpeboBaHMM K YPOBHIO NOAFOTOBKM BbIMYCKHUKOB.
CBnaeTensCcTBOM TOMY ABAAIOTCA CAeaytoLme BbINOJHAEMbIE MPOrPAMMON NO XMMUKN QYHKLUN:

e nHPOpMaLMOHHO-METoAMYECKanA, peannsaLumusa KoTopol obecneunsaert noayyeHume
npeacTaBAeHUA O LEenax, coaepaHmm, obuiei ctpaternm obydeHns, BOCNMTaHUA U Pa3BUTHSA
obyuvatolmxca cpeacTBamm NpeameTa, U3y4aemoro B PamMKax KOHKPeTHOro npoouns;

e  OpraHM3aUMOHHO-NAAHUPYIOLLAA, KOTopasa NpeaycmaTpuBaer onpeaeneHme: NpMHLMUNOB
CTPYKTYPUPOBaHNA 1 NOCeA0BaTEIbHOCTU U3yUYeHUs y4eBHOro matepuana, KoAMYecTBeHHbIX



N KauyeCcTBEHHbIX ero XapakTepuCTMK; Noaxoa08 K GopmMUPOBaHMNIO COAepKaTeIbHON OCHOBbI
KOHTPOJIA M OLEHKN 06pa3oBaTe/ibHbIX AOCTUXEHMN 06yYatoWMXCs B paMKax UTOroBOM
atTectaumm B popme eaMHOro rocyaapcTBEHHOro 3K3aMeHa No XMMUuU.

Mporpamma ans yrny6aEHHOro U3yYeHUs XMMNUN:

e yCTaHaB/AMBAaeT MHBapUaHTHOE NpeaMeTHOe coaeprKaHue, 06a3aTenbHoe 414 U3yYeHus B
paMKax oT4eNbHbIX Npoduaen, npegycmaTpmBaeT pacnpeseneHme U CTPYKTYpUpoBaHMe ero
Mo K/Jaccam, OCHOBHbIM cogepiKaTe/ibHbIM IMHUAM/pasaenam Kypca;

e  [3éT NpMMepHoe pacnpesenieHne y4ebHoro BpeMeHu, PEKOMEHAYEMOTO 418 U3yYeHUs
OTAE/bHbIX TEM;

e npeanaraeTt NPUMEPHYIO NoC/ie0BaTe/IbHOCTb U3yYeHUs y4ebHOro matepuana ¢ y4éTom
NIOTUKM NOCTPOEHMA Kypca, BHYTPUMNPEeAMETHbIX U MeXNpeaMeTHbIX CBA3EN;

e 38T MeTOANYECKYIO MHTEPMPETaLMIO Lienei 1 3a4a4 U3ydyeHus npeameTa Ha yraybnéHHom
YPOBHE C YY4ETOM COBPEMEHHbIX NPUOPUTETOB B CUCTEME CpeaHero obuero obpasoBaHus,
coaepyKaTesibHOM XapaKTePUCTUKM NNaHUPYEMbIX Pe3yNbTaTOB OCBOEHUA OCHOBHOIM
obpasoBaTenbHOM Nporpammbl cpeaHero obuiero ob6pasoBaHmaA (MNYHOCTHBIX,
MeTanpeaMeTHbIX, MPeAMETHbIX), @ TaKXKe C YYETOM OCHOBHbIX BUAOB y4ebHO-
no3HaBaTe/IbHbIX AECTBUI 00YYalOLLEroca No OCBOEHUIO COAEPKaHUA NpeameTa.

Mo BCeM Ha3BaHHbIM NO3ULMAM B NPOrpaMmme Nno XMMMK NpeaycMoTpeHa NPeemMCcTBEHHOCTb C
0byyeHMeM XMMMK Ha YPOBHE OCHOBHOTIO 06Lero obpasoBaHus. 3a NpeaesaMy YyCTaHOBEHHOM
nporpammon no Xxmmmmn obsasaTtenbHoOM (MHBapMaHTHOM) COCTaBAAKOWEN coaepKaHuaA yyebHoro
npeamerta «XMMUA» 0CTaéTcA BO3MOXHOCTb BbIBOpa ero BapuaTMBHOM COCTaBAAIOLLEN, KOTOPas AO/KHA
onpeaensaTbCA B COOTBETCTBMM C HamnpaBieHNEM KOHKpPeTHOro npoduns obyyeHus.

B cooTBeTCTBUM C KOHUENTYanbHbIMM NonoxkeHnamm ®rOC COO o HasHavyeHUU npegmeToB 6a30BOro U
YyrnybnéHHoro ypoBHei B cucteme andpdepeHunpoBaHHOro obyyeHma Ha ypoBHe cpeaHero obuiero
06pa3oBaHMA XMMUA Ha YPOBHE YrAyH6NEHHOIO U3yYeHUA HAaNpaB/eH Ha peanunsaLmio NPeeMCcTBEHHOCTH
C NocneAyoWwmnM 3Tanom NoayYeHMs XMMMUYeCcKoro obpasoBaHusa B paMKax U3ydeHus cnewumabHbIX
€CTeCTBEHHO-HaYYHbIX M XMMUYECKMX ANCLUUMNIMH B BYy3aX U OpraHM3aumax cpegHero
npodeccnoHanbHoro o6pasosaHma. B 3Tol cBA3N U3ydeHMe NpegmMmeTa «KXMMUA» OPUEHTUPOBAHO
NPeMMYLLECTBEHHO Ha pacluMpeHne u yraybneHne TeOpeTUUYeCcKolr U NPaKTUYECKON NOArOTOBKM
obyuatoumxca, BbibpasBLMX onpeaesiEHHbIN NPodUIb 0OyYEHUA, B TOM YUCJIE C MEPCMNEKTUBOMN
nocneayroLLEro NOY4EHUA XMMUYECKOro 06pa3oBaHNA B OpraHmn3aumnsax NnpodeccmoHabHOro
obpasoBaHuA. Hapaay c atum, B ceete TpeboBaHmin PIOC COO K nnaHMpyembIM pe3y/ibTaTaM OCBOEHUSA
depepanbHoOM obpasoBaTelbHON NPOrpaMmbl cpeaHero obuero o6pasoBaHns UsydyeHme npeameTa
«XMMUA» OPUEHTUPOBAHO TAKKE Ha pelleHne 33434 BOCMMTaHUA U COLMAIbHOIO pa3BuTmA
obyuatrouwmxca, Ha GopMUpPOBaHMNE Y HUX ODLLLENHTENSIEKTYaIbHbIX YMEHWUM, YMEHUI paLMOHaAn3aumnm
y4ebHOoro Tpyaa v 0606LWEHHbIX CNOCOBOB AEATENbHOCTU, UMEIOLLMX MEKANCLUMNIMHAPHBIN,
HaZnpegMeTHbIN XxapaKTep.

CocTaBasAwWMMM NpeameTa «XMMUA» HA YPoBHE yraybaEHHOrO M3ydYeHWNA ABNAIOTCA YrnybnEéHHble
Kypcbl — «OpraHuyeckan xumma» n «O6Las n HeopraHMyeckas xumusa». MNpu onpegeneHMm NOAX0408 K



0TOOpPY M CTPYKTYPHOI OpraHM3aLmmn cogepaHma 3TUX KypcoB B NPOorpaMmme rno XMmMnmn 3a 0CHOBY
NpuHATbI nosioxkeHnsa ProC COO o pas3nnumsax 6a3oBoro n yraybEHHOIO ypoBHEN M3yYeHMa npegmera.

OcHoBY coepaHua Kypcos «OpraHmyeckan xumma» n «06LLaa 1 HeopraHMYecKasa XMMMUA» cocTasaseT
COBOKYMHOCTb MPEAMETHbIX 3HAHUIN U YMEHUI, OTHOCALLMXCA K 6a30BOMY YPOBHIO U3yYeHUA NpeameTa.
3Ta cMcTema 3HaHWI NoslyYaeT onpeaenéHHOe TEOPETUYECKOE AOMNOAHEHME, MO3BOAIOLWEE OCO3HAHHO
OCBOWTb CYLLECTBEHHO 60N 06BEM PaKTONOrMUYECKOro maTepuana. Tak, Ha yrny6aEHHOM ypoBHe
n3yyeHun npeameTa obecneyeHa BO3SMOKHOCTb 3HAUMTEIbHOTO yBEANYEHMA 06 bEMA 3HAHW O
XMMWYECKUX 3/1IEMEHTAX U CBOMCTBAX UX COEAMHEHUI Ha OCHOBE paclMpPeHUa 1 yraybneHus
npeacTaBAeHUI O CTPOEHUW BELLecTBa, XMMMYECKOM CBA3W M 3aKOHOMEPHOCTAX NPOTEKaHUA peakumi,
paccMaTpUBAEeMbIX C TOYKM 3pEeHUA XMMUYECKON KMHETUKM 1 TepMOANHAMUKK. N3yueHne
NnepruoaMYecKoro 3akoHa 1 Nepmnoanyeckomn CUCTEMbl XMMUYECKUX 31eMEHTOB BasnpyeTca Ha
COBPEMEHHbIX KBaHTOBOMEXaHWYECKUX NPEACTaBNEHNAX O CTPOEHUM aTOMA. XMMMUYECKas CBA3b
06bACHAETCA C TOUKM 3pEHMA SHEPreTUYECKUX U3SMEHEHUIA NpU eé 06pa3oBaHNN U PaspyLLEHMM, a TaKKe
C TOYKM 3pEeHNA MeXaHU3MOB e€ 06pa3oBaHuA. M3yyeHne TUNOB peaKL it AONONHAETCS
bopmmnpoBaHNEM NPeACTaBNEHN 06 3NEKTPOXMMUYECKUX MPOLLECCAX U INEKTPONU3E PacniaBoB U
pacTBOPOB BELLECTB. B Kypce opraHn4eckoi XMM1UM Npu paccMoTPEHUN PeaKLMOHHOM CNoCoBHOCTH
coeguHeHul yaenseTtca ocoboe BHMMaHKe Bonpocam 06 3/1eKTPOHHbIX 3pdeKTax, 0 B3aUMHOM BANAHUK
aTOMOB B MOMIEKY1aX U MEXaHU3MaX PeaKUmit.

Ocoboe 3HauYeHMe UMEET TO, YTO Ha COAEPIKAHNE KYPCOB XMMUMU YrnyBNEHHOIO YPOBHA U3yYeHUs gns
KnaccoB onpenenéHHoro npoduns (rnaBHbIM 06pasom Ha UX CTPYKTYPY U XapaKTep AOMNONHEHUN K
obLei cucteMe npegMeTHbIX 3HAHWUIM) OKa3bIBatOT BAMAHWE CMEXKHbIE NpeaMeTbl. Tak, Hanpumep, B
coAepXaHnn npeameTa Aaa KNaccoB XMMUKO-duM3ndeckoro npodumna 6onbluoe 3HaveHne byayT MmeTb
3NeMeHTbl y4uebHOoro matepuana no obuei xmmuu. Mpm n3ydyeHnn npegmeTa B LaHHOM C/lydae aKkUEeHT
byaeT caenaH Ha o6LWHOCTb METOA0B MO3HAHMA, 0OLHOCTb 3aKOHOB U TEOPUIA B XMMUU U B GU3BMKE:
aTOMHO-MONEKYAPHasA Teopma (MoneKkynsapHasa Teopus B PU3MKE), 3aKOHbI COXPAHEHMA MACCbl U
SHeprun, 3aKoHbl TEPMOANHAMMKM, INEKTPOAN3A, NPEACTABAEHUA O CTPOEHUN BELLECTB U ApYroe.

B TO Xe BpemsA B cogepKaHum npeameTa A5 KAaccoB XMMUKO-bunonormyeckoro npodpuna 6onblumii
yAeNbHbIN BeC byaeT MMeTb OpraHnyYeckas XMmus. B aTom ciyyae npeaocTaBaserTcs BO3MOXKHOCTb A8
601ee 06CTOATENBHOMO PACCMOTPEHUA XMMUYECKON OPraHn3aLmUK KNETKMU Kak BMONOrMYecKomn cuctemsl,
B COCTaB KOTOPOW BXOAAT, K MPUMEpPY, TAaKMe CTPYKTYPHbIE KOMMNOHEHTbI, KaK IMNuabl, 6en1KK, yrnesoapl,
HYK/IeMHOBbIE KUCNOTbI U Apyrue. Mpu STOM 3HAHWUA O COCTaBE M CBOMCTBaX NpeacTaBUTeIei OCHOBHbIX
KN1aCCOB OPraHMYeCcKMX BELLECTB CYXKaT OCHOBOM A/1A U3YYEeHUA CYLLHOCTM npoLieccoB GpOTOCMHTES],
ObIXaHWA, NULLLEBAPEHMA.

B nnaHe ¢opmmnpoBaHMA OCHOB Hay4YHOrO MMPOBO33PEHMUA, OCBOEHMA OBLLLEHAYYHbIX METOLOB NO3HAHMSA
W OMbITa NPaKTUYECKOTo NPUMEHEHMSA HAaYUYHbIX 3HAHWUI U3ydyeHUe NpeameTa «XUMUaA» Ha yraybaeHHOM
YPOBHE OCHOBAHO Ha MeXNPeaAMETHbIX CBA3AX C y4eOHbIMM NpeaMeTaMM, BXOAALLMMUN B COCTAB
npeameTHbIX obacteit «EcTecTBeHHO-Hay4YHble NpegMeTbl», «MaTeMaTuKa U MHPOPMATUKA» U
«PyccKkuii A3bIK M anTepaTtypar.

Mpu n3yyeHnn yuebHoro npeameTa «Xmumua» Ha yrayb1EHHOM YPOBHE TaKKe, Kak Ha YPOBHE OCHOBHOIO
1 cpeaHero obuiero ob6pasoBaHua (Ha 6a3oBOM YPOBHE), 3a4a4elt NepBOCTENEHHON 3HAYMMOCTH
AsnAeTca GopMMUPOBaHME OCHOB HaYKM XMMMUKN Kak 06/1acTh COBPEMEHHOr0 eCTeCTBO3HaHMS,



NPaKTUYECKOM AeATe/IbHOCTU YeN0BEKa U OAHOTO U3 KOMMOHEHTOB MUPOBOI KyAbTypbl. PelleHune atoi
334341 Ha yrny61EHHOM YPOBHE M3ydYeHMs npeamMeTa npeanonaraet peannsaumio Takmx Lesen, Kak:

e (dopmMpoOBaHME NpeacTaBAEHMIA: O MaTePUAIbHOM eAMHCTBE MUPA, 3aKOHOMEPHOCTAX U
Mo3HaBaeMOCTH ABJAEHMI MPUPOAbI, O MECTE XMMMUM B CUCTEME ECTECTBEHHbIX HayK 1 eé
BeAyLel ponun B obecneyeHnn ycToMYnMBOro pasBmuTUA Ye0BEYECTBA: B peLleHun npobiem
9KO/IOTMYECKOM, IHEPreTUYEeCcKon 1 NuuLeBoi 6e3onacHoCTH, B Pa3BUTUN MegULMHBI,
CO34aHUM HOBbIX MaTePMaN0B, HOBbIX UCTOYHWKOB 3HEPTUK, B 0BecnedyeHnn paLmoHaabHOro
NpPMPOLON0Ab30BaHUA, B GOPMUPOBAHUN MUPOBO33PEHUA U 0BLLEN KyNbTypbl YeN0oBEKa, 3
TaKXe 3K0N0rmyeckn o60CHOBAHHOIO OTHOLLEHMA K CBOEMY 340P0BbI0 U NPUPOAHON Cpeae;

®  OCBOEHME CUCTEMbI 3HAHWIA, IeXKALMUX B OCHOBE XMMMUYECKOM COCTaBAIOLLLEN eCTeCTBEHHO-
Hay4YHOW KapTUHbI MMUpPa: GYHAAMEHTANIbHbIX MOHATUIA, 3aKOHOB 1 TEOPUIA XUMWNN,
COBPEMEHHbIX NPeACTaB/eHNA O CTPOEHMM BELLLECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, MOHHO-
MONEKYNAPHOM, HAAMONEKYNAPHOM, O TEPMOAUHAMUYECKMX U KUHETUYECKUX
3aKOHOMEPHOCTAX NPOTEKAHUA XMMMUYECKUX PeaKLmi, 0 XMMNUYECKOM PaBHOBECUM, PacTBOPax
W LIUCTIEPCHBIX CUCTEMAX, 06 0BLLMX HayYHbIX MPUHLMMIAX XMMUYECKOTO NPOU3BOACTBA;

e ¢dopmunpoBaHmMe y 0byvatoLLMXcA 0CO3HAHHOTO MOHNUMaHMA BOCTPeH6OBaHHOCTU CUCTEMHbIX
XUMWNYECKNX 3HAHWUI A/19 0OBACHEHMA KNOUYEBBIX MAEN N MPOBAEeM COBPEMEHHOWN XUMWUK, ANA
06BbACHEHWS U MPOrHO3UPOBAHUSA ABNEHWUIN, UMEIOLLNX ECTECTBEHHO-HAYYHYIO NPUPOAY;
rPamoTHOrO pelleHMA Npobsiem, CBA3aHHbIX C XMMUEN, MPOrHO3UPOBAHUSA, aHaIN3a U OLEHKM
C MO3MLNI SKONOTrMYEeCcKoW 6e30nacHOCTU NOCNeACTBUI ObITOBOM M NPOM3BOACTBEHHOM
[eATeNbHOCTU YeNoBeKa, CBA3aHHOW C XMMUYECKMM MPOU3BOACTBOM, UCMO/Ib30BAaHUEM U
nepepaboTKol BELLECTB;

e yrnybneHue npeacTaBaeHU O HAyYHbIX METOAAX NO3HaHMA, HEOBX0AMMbIX A
nprMobpeTeHns yMmeHUn OPUEHTUPOBATLCA B MUPE BELLECTB U 0O bACHEHUA XUMNYECKNX
ABNEHUIN, UMEIOLLMX MECTO B MPUPOAE, B NPAKTUYECKOW AeATENbHOCTM U NOBCEAHEBHOWN
KU3HW.

B nnaHe peanusaumm nepBooyepeaHbIX BOCMUTATENbHbIX U Pa3BMBaOWMNX GYHKLMIA LLeNOCTHOM
cuctembl cpegHero obuwero 0bpasoBaHUA NPU U3y4yeHMM NpegMmeTa «XUMUA» HA YrAybNEHHOM ypoBHE
0Ccobylo aKTyanbHOCTb NPUOBPETAIOT TaKMe Len U 33434, KaK:

e BOCMWTaHWe y6eKAEHHOCTM B MO3HABAaEMOCTM ABJEHUI NPUPOAbI, YBaXKEHUA K NpoLeccy
TBOPYECTBA B 06/1aCTV TEOPETUYECKUX U MPUKIALHBIX UCCEL0BAHUI B XUMUMY,
bopmMUpOBaHME MUPOBO33PEHMSA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA
HayKu;

®  pasBUTME MOTMBALMM K 0BYYEHMIO U MO3HAHUIO, CMOCOBHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCMUTaHMIO HAa OCHOBE YCBOEHUA 06LeYeN0BEeYECKUX LIeHHOCTE;

®  pa3BUTME NO3HaABATE/IbHbIX NHTEPECOB, MHTEIEKTYa/IbHbIX M TBOPYECKMUX CNOCOBHOCTEM
obyyatoumxcs, GopMUpoBaHME Y HUX CO3HATENbHOIO OTHOLIEHMA K caMoobpa3oBaHuIo U
HenpepbIBHOMY 06pa30BaHMIO KaK YC/A0BUIO YCNELWHOM NpodeccnoHanbHOM U 06L,ecTBEHHOM
[eATeNbHOCTU, OTBETCTBEHHOIO OTHOLWIEHMS K CBOEMY 340POBbIO M NOTPEBHOCTN B 340POBOM
obpase }KusHu;



e (bopmMpOBaHME YMEHUIA N HABLIKOB Pa3yMHOro NpUpPoAono/ib30BaHuA, Pa3BuTue
3KONOMMUYECKOM KyNbTypbl, NpuobpeTeHne onbiTa 06LLecTBEHHO-N0AE3HOM 3K0N0rMYecKom
OeATeNIbHOCTH.

Obuee uncno Yacos, NPeAYCMOTPEHHbIX A8 U3YYEHUA XMMUM HA YyrAy6N1eHHOM YpOBHE cpeaHero
obuero obpasosaHus, coctasnset 204 yacos: B 10 Knacce — 102 yaca (3 yaca B Hegentwo), B 11 Knacce —
102 vaca (3 yaca B Hegento).



COOEPHAHUNE OBYYEHUA

10 KJTACC

OPTAHUYECKAA XNMMUA
TeopeTnyeckme 0CHOBbI OPraHUYECKON XMMUMK,

MpeameT 1 3HaYeHWe OpPraHNYecKo XMMKUK, NpeacTaBaeHne o MHOroobpasum opraHMYecKux
coeIHEeHUN.

JNeKTPOHHOE CTPOEHME aTOMa YIepoaa: OCHOBHOE U BO3OYKAEHHOE COCTOAHUA. BaneHTHble
BO3MOXHOCTM aToMa yrinepoaa. XMMUYecKas cBf3b B OpraHMYecKuUx coegmHeHuax. Tunsl rubpuamsaumnm
aTOMHbIX opbuTaneit yrnepoaa. MexaHnsmbl 06pa3oBaHMA KOBaNEHTHOM CBA3M (0BMEHHbIN U AOHOPHO-
aKUenTopHbIi). Tunbl NepeKpbiBaHUA aTOMHbIX opbutanei, o- n -ceasn. OgmMHapHan, ABOMHAA U
TponHan cBa3b. Cnocobbl pa3pbiBa CBA3EM B MO/IEKY/1aX OpraHNYeckux selects. MoHATME 0 cBobogHOM
paaukane, Hykneodpune u anektpodune.

TeopuA CTPOEHUA OpraHNYecKUxX coeanHeHmnii A.M. byTnepoBa U cOBpeMeHHble NpeacTaBaeHUA O
CTPYKTYpE MONEKYN. 3HAYEHME TEOPUM CTPOEHMUA OPraHUYECKMX coeguMHEHNN. MonekynsipHble U
CTPYKTYpHbIe popmybl. CTpyKTYpHble GOPMY/bl PA3ANYHbIX BUAOB: Pa3BEPHYTaA, COKPALLEHHaAS,
cKeneTHasn. M3omepusa. Buabl UI3OMepum: CTPYKTYPHAA, NPOCTPAHCTBEHHAA. DNEKTPOHHbIEe 3 deKTbl B
MOIEKYNax OpPraHUYeCcKNX coeanHEHNN (MHAYKTUBHbIA U Me30MepPHbI 3ddeKTbl).

MpeactaBneHne o KnaccupmKkaunm opraHMYeckmx seltecTs. NMoHATHe o GYHKUMOHANbHOM rpynne.
Fomonorua. Fomonornyeckme pagbl. CucTemMaTMyeckas HOMEHKIATYpPa OpraHUYeCcKUX coegMHeHUM
(IUPAC) 1 TpuBManbHble Ha3BaHWUA OTAE/NbHbIX NpeacTaBUTeNel.

OcobeHHOCTU 1 KnaccudMKaLma opraHMYeCcKUX peakuuii. OKUCANTENbHO-BOCCTAaHOBUTE/IbHbIE PeaKLUK
B OPraHMYECKOM XMW,

JKCNepuMeHTa/IbHble METOAbl N3YYEHWNA BELLLECTB U UX NPEBpPaLLLEHNI: 03HaKoM/IeHWe ¢ 0bpasLamm
OpraHMYecKUX BeL,ecTB U maTepmnasamm Ha UX OCHOBE, OMbITbl MO NPEBPALLEHMIO OPraHUYECKMX BELLLECTB
npuv HarpeBaHuu (NnasneHne, obyraMBaHWe N rOPeHNe), KOHCTPYMPOBaHME MOAEeNel MONEKYA
OpraHMYecKux BeLLecTs.

Yrnesogopogbl.

AnkaHbl. fomoniormyeckuii pag ankaHos, obuias dopmyna, HOMEHKNATYpa U U30MepPUS. DNEKTPOHHOE U
NPOCTPaHCTBEHHOE CTPOEHNE MOIEKY aIKaHOB, sp3-rMbpumamsanmsa aToMHbIX opbuTanen yrnepoaa, o-
cBa3b. PU3nyecKkne cBONCTBA a/IKaHOB.

XMMMYECKMe CBOMCTBA aNIKaHOB: PeaKkL MM 3aMeLLeHNA, M30MEPM3aLKN, AeTUAPMPOBAHMSA, LUKIM3AUMUN,
NUPONN3a, KPEKMHIa, ropeHus. NMpeacTaBieHne 0 MeXaHU3ME PeaKLMii paanKaibHOro 3amMeLLeHNS.

HaxoxgeHue B npupoae. Cnocobbl nonyyeHnAa n npumeHeHme asikaHos.



LUunknoankaHbl. O6waa dopmyna, HOMeHKnaTypa 1 nsomepus. OCoObeHHOCTM CTPOEHMA U XUMUYECKUX
CBOWCTB ManbIxX (LMKAOMNPONaH, LMKNOBYTaH) U 06bIYHbIX (LMKAOMNEHTaH, LUMKAOreKcaH) UMKI0a AKaHOB.
Cnocobbl Nony4YeHUs U NpUMEHEHUE LMKN0aNKaHOoB.

AnkeHbl. foMonornyeckunin pag ankeHos, obwan dopmyna, HOMEHKAATYPA. DNEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHNE MONEKYN aZIKEHOB, SP2-TMbpMAan3aLLmMa aTOMHbIX opbuTanein yrnepoaa, o-
n Ti-cBA3n. CTPYKTYpHAA 1 reomeTpuyeckasn (Lmc-TpaHc-) nsomepusa. dusmyeckme CBOMUCTBa aIKEHOB.
XMMUYecKne CBOMCTBA: peakLumm NpUcoegmMHeEHNA, 3aMELLLEHNA B 0-NONOXKEHWE NPU ABONHOM CBA3N,
noIMMepm3aumm U okmcneHus. Npasmno MapKkoBHUKOBA. KauecTBEHHbIE peakuumM Ha ABOMHYIO CBA3b.
Cnocobbl NoNy4YeHUs U NPUMEHEHNE aNIKEHOB.

AnkagmeHbl. Knaccndukauma ankagneHos (COnpaKkEHHbIE, N30/IMPOBAHHbIE, KYMY/IMPOBAHHbIE).
Oco6eHHOCTU 3/1eKTPOHHOIO CTPOEHMUA N XMMUYECKUX CBOWMCTB COMPAXEHHbIX AneHos, 1,2- u 1,4-
npucoeamHeHue. NMoammepunsauma ConpsaXKEHHbIX AneHoB. Cnocobbl NoayYeHUa U NpUMeHeHne
aNKaZMeHoB.

ANKMHbI. TOMONOTMYECKUI PAL aNKMHOB, 06Wwasn popmyia, HOMEHKNATYPA U M30MEPUA. DNEKTPOHHOE U
MPOCTPaHCTBEHHOE CTPOEHNE MOJIEKY/ aNKMHOB, SP-rMbpuramnsalnma aTomHbIx opbuTanei yraepoaa.
dusmyeckme CBOMCTBA aIKMHOB. XMMMUYECKMEe CBOMCTBA: PeaKLMu NPUCOeUHEHMS, ANMEPU3aLUN U
TpUMepM3aumK, okMcNeHnUA. KNCNOTHbIe CBOMCTBA aflKMHOB, MMEIOLWMX KOHLLEBYIO TPOWMHYIO CBA3b.
KauecTBeHHble peakunn Ha TPOKHYIo cBsA3b. CNocobbl NoyYeHna 1 NPUMEHEHWE aJIKUHOB.

ApomaTtuyeckue yrnesogopoapl (apeHsl). Fomonormyeckuin pag apeHos, obwan dopmyna,
HOMEHKANaTypa U U30MepUs. DNEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHME MOEKY bl beH3ona.
dusnyeckmne ceoncTea apeHoB. Xummuyeckue cBoicTea 6eH30/1a U ero roMmo/10roB: peakLun 3ameLleHns
B 6€H30/1bHOM KOJblLie M YINeBOAOPOAHOM paguKane, peakumm NpucoeamHeHus, oKUcIeHne romonoros
6eH30na. MNpeactasneHne 06 opueHTUPYIOLLLEM AeNCTBUM 3amecTUTeNnein B 6eH30/1bHOM KOJibLie Ha
npumepe ankUabHbIX PaANKanoB, KAPOOKCUNBHON, TMAPOKCUIbHOK, aMUHO- U HUTPOTPYMMbl, aTOMOB
ranoreHoB. OCO6EHHOCTU XMMUUYECKUX CBOMCTB cTUpona. Monnmepusauma ctupona. Cnocobbl
NolyYeHMA U NPUMEHEHME apOMaTUYECKUX Yr1eBoA0P0A08.

MpupoaHbIi ras. MonyTHble HedTAHbIE rasbl. HedTb 1 e€ nponcxoxaeHne. KameHHbIN yronb U NPOAYKTbI
ero nepepaboTtkn. Cnocobbl NnepepaboTkn HedGTU: NEPEroHKa, KPEKUHT (TEPMUYECKUIA, KaTaAUTUUYECKNIA),
pudopmuHr, NMponuns. NMpoayKTbl nepepaboTkm HedTH, UX NPUMEHEHME B MPOMbILLIEHHOCTU U B ObITY.

eHeTMYeCKana CBA3b MeXAY Pa3/IMYHbIMM KNaccamu yrnesog0pon0B.

INEeKTPOHHOE CTPOEHME raIoreHNPon3BOAHbIX YINeBOA0POA0B. Peakunm 3amelleHuns raioreHa Ha
rMAPOKCOrpynny, HATPOrpPynny, UMaHorpynny, ammHorpynny. leicrene Ha raioreHnpounsBoHblie
BOAHOMO M CNMPTOBOro pacTBopa Wénoun. Bsaumogencresme AnranoreHaIKaHoB ¢ MarHMem M LMHKOM.
MoHATHE O METaNN00PraHNYECcKUX coeanHeHnsaxX. Mcnonb3oBaHMe ranoreHnpPon3BoaHbIX
YrneBogoponoB B ObiTy, TEXHUKE M NPU CUHTE3€E OPraHNUYECKUX BELLECTB.

JKCnepuMeHTa/IbHble MEeTOAbl N3yYeHUs BELLLECTB U UX NPeBpaLLeHUn: nsydyeHmne pusnyeckmux CBOMCTB
yrneBoaopoaos (PacTBOPMMOCTb), KAYECTBEHHbIX PeaKLUMi YrNeBoA0POA0B Pas/INYHbIX K/1accoB
(obecuBeunBaHme 6POMHON UM MOAHOM BOAbI, PaCcTBOPa NepMaHraHaTa Kanusa, B3aMmoeincrame
aueTuaeHa C aMMMaYHbIM PAacTBOPOM OoKcuaa cepebpa(l)), kKayectBeHHOe ob6HapyKeHuMe yraepoaa u
BOZ0POAA B OpraHUYECKUX BELLECTBAX, NONYYEHUE ITU/IEHA U U3YYEHUE ErO CBOMCTB, O3HAKOMJ/IEHME C



Konnekumamm «HedTb» 1 «Yroab», c 06pasuamm NaacTMace, KayyyKoB M pesuHbl, MOAEIMPOBaHME
MOJIEKYN YFNEBOA0POA0B W rasloreHNnpPon3BoAHbIX YreBo40P0A0B.

Kucnopoacoaepskalme opraHMYeckme coeguHeHus.

MpeaenbHble 0AHOATOMHbIe cNUPTbl. CTpoeHne Monekyn (Ha NpMmepe MeTaHoa U 3TaHoNa).
romonorunyeckuin pag, obuan ¢opmyna, M3omepus, HOMEHKNATYpPa U KnaccuduKauma. dusmyeckme
CBOWCTBA Npeae/ibHbiX 04HOAaTOMHbIX CMMPTOB. BogopoaHble CBA3M MeXAY MOJIeKy1aMu CNMPTOB.
XMMMYecKne CBOMCTBA: PeaKkLumu 3ameLl,eHuns, AernapaTaumm, OKUCIeHUs, B3aMMoaeNnCcTBme ¢
OpPraHMYECKMMM N HEOPTraHMYECKMMM KUCIOTamMK. KauecTBeHHan peakumsa Ha 04HOAaTOMHbIE CIMPTbI.
[elcTBme 3TaHONa M MeTaHO/1a Ha OpraHn3m YenosBeka. Cnocobbl NoayYeHUA U MPUMEHEHMUE
04HOATOMHbIX CIMPTOB.

MpocTble 3¢pupbl, HOMEHKAATYpa U nsomepua. OCoObEHHOCTU GUSUYECKUX U XUMUYECKUX CBOMCTB.

MHOroaToMHble CMUPTbI — STUNAEHTANKONb U TIULEPUH. DU3NYECKME U XMMUYECKME CBOMCTBA: peakumum
3aMellleHNn, B3aMMOo4encTBMe C OpraHMYecKMMM U HEOPraHNYECKMMU KMCN0TamMK, KayecTBeHHan
peaKkLmsa Ha MHOrOaTOMHbIe CnNUpPTLI. NpeacTaBieHne 0 MexaHN3Me peaKkumii HyRNeodUabHOro
3amelleHun. [leiicTBne Ha opraHn3m yesnoseka. Cnocobbl NoayYeHUa U MPUMEHEHNE MHOTOATOMHbIX
CNMpPTOB.

®eHon. CTpoeHre MONEKy/bl, B3BAMMHOE BMSAHUWE TMAPOKCOrpynmnbl U 6eH30abHoro sapa. Pusmyeckue
cBoicTBa peHona. OcobEeHHOCTM XMMUYECKMX CBOMCTB deHoa. KauecTBeHHble peakunm Ha peHon.
ToKcnyHoCTb peHona. Cnocobbl nonyyeHus n npumeHeHne deHona. PeHondbopmanbgernaHana cMona.

KapboHunbHble coeAUHEHUA — anbernapl U KETOHbI. DIEKTPOHHOE CTPOEHNEe KapboHMNbHOM rpynnbl.
Fomonorvyeckune psaapbl afbaernaos 1 KeToHoB, obuwas dopmyna, U3oMepma U HOMEHKNATypa.
dur3myeckne cBOMCTBA aNbaerMaoB U KETOHOB. XMMUYECKME CBOMCTBA aNbAerMaoB U KETOHOB: peakuum
npucoegnHenuna. OKMCNEHNE aNbaernaos, KauecTBEHHbIE peaKkLmn Ha anbaernapl. Cnocobbl nonyyeHmn
N NPUMEHEHME anbAernaoB U KETOHOB.

OAHOOCHOBHbIE NpeaenbHble KApPOOHOBbIE KUCNOTbl. OCOBEHHOCTU CTPOEHMA MONEKY KAPOHOHOBBIX
KMCNOT. M3oMepusa u HomeHKNaTypa. PUsmnyeckme cBOMCTBA O4HOOCHOBHbIX NpeaesibHbIX KapbOHOBbIX
KMCNOT. BogopoaHble CBA3M MeXAy MONEKYNamMu KapboHOBbIX KUCNOT. XMMUYECKMe CBOCTBaA:
KMUCNOTHbIE CBOWCTBA, peakuma aTepudmKaLmMm, peakumnm ¢ y4acTMeM yrneBogopoaHoro paankana.
OcobeHHOCTM CBOMCTB MypaBbUHOM KUCAOTbI. [TOHATME O NPOU3BOAHbIX KAPOOHOBbLIX KUCAOT — C/IOMKHbIX
a¢pupax. MHoroobpasmne KapboHOBbIX KUCAOT. OCOBEHHOCTM CBOMCTB HenpeaesbHbIX U aPOMATUYECKUX
KapbOHOBbIX KUCNOT, ANKAPOOHOBBIX KUCNOT, TMAPOKCUKAPOOHOBBIX KUCNOT. MpeacTaBuUTeNIn BbICLLMX
KapbOHOBbIX KMCNOT: CTeapMHOBAA, Na/IbMUTUHOBAsA, OJIEMHOBAA, IMHOEBAA, IMHONEHOBAA KUCNOTbI.
Cnocobbl Nony4yeHUs U NpuMeHeHne KapboHOBbIX KMCNOT.

CnokHble apumpbl. Fomonormyecknin pag, obwas dopmyna, U3oMmepuma U HOMeHKnaTypa. Pusmyeckme u
XMMUYECKME CBOMCTBA: MMAPOAN3 B KUC/OM U LLLESIOYHOM cpeae.

Hupeol. CtpoeHne, dU3NYECKNE N XUMUYECKUE CBOMCTBA KUPOB: TMAPO/IN3 B KUC/ION U LLLESIOYHOM cpese.
Ocob6eHHOCTU CBOMCTB KMPOB, COAEPMKALLMX OCTATKN HENpeAeNbHbIX XUPHbIX KNCNOT. upbl B npupose.

MbI/14 KaK CONU BbICLINX Kap60HOBbIX KMUCA0T, UX motoulee ,EI,EI\/'ICTBMG.



O6uan xapakTepucTnKa yrnesoaos. KnaccudbuKkaums yrnesonos (MoHO-, M- M NoaMcaxapuapl).
MoHocaxapuabl: rnoKko3a, GpyKTo3a, rajlaktosa, pnbosa, Ae3okcmpnbosa. Pusnyeckne ceoicTea u
HaxoxaeHue B npupoae. PoTocMHTE3. XMMUYECKME CBOMCTBA MH0KO3bl: PeakLum ¢ y4acTUemM CrnpToBbIX
W anbaernaHom rpynn, CiMpToBOe M MOJIOYHOKNCI0e BpoxkeHune. lNpumeHeHue /110K03bl, €€ 3HaYeHMe B
U3HeAeATeNbHOCTU OpraHM3amMa. [lucaxapuapbl: caxaposa, Ma/ibTo3a U 1akTo3a. BoccTaHaBamMBalowme u
HeBOCCTaHaB/MBaloLWMe gucaxapuabl. FMAponus ancaxapuaos. HaxoxaeHve B npupoae u
npumeHeHue. Monncaxapuabl: Kpaxman, rMKoreH n uenntonosa. CtpoeHrne MakpoMOoaeKyn Kpaxmana,
rMUKOreHa u uenntonosbl. dusmnyeckme cBOMCTBa Kpaxmana U Leano1o3bl. XMMMYecKue CBOCTBA
Kpaxmana: rmaposins, KauecTBeHHasa peakuma ¢ MoAoM. XMMUYECKME CBOMCTBA LLe/1/1H0/103bl: TMAPOANS,
nosiydeHue s3dpMpoB Lenntonossl. MoHATME 06 NCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, aLeTaTHbIN WENK).

JKcnepumeHTaibHble METOAbI M3YUYEHMA BELLLECTB U UX NPEBPALLEHUI: PaCTBOPUMOCTb Pas/IMYHbIX
CNMPTOB B BOAE, B3aMMOAEWNCTBME 3TAHO/1A C HATPMEM, OKUC/IEHNE 3TUIOBOIO CNMPTa B aNbAerns Ha
packaséHHOWM MeaHOW NPOBO/OKE, OKUC/IEHUE STUIOBOrO CNNPTa ANXPOMATOM Kanna (BO3MOMKHO
MCMNo/Ib30BaHME BUAEOMATEPMANOB), KAYECTBEHHbIE PEaKLUN Ha anbaeruabl (C rMapoKCnaom
anammuHcepebpa(l) u rmugpokenaom megu(ll)), peakums ranuepuHa c rmgpokeuaom megu(ll),
XMMMUYECKNE CBOMCTBA PAacTBOPA YKCYCHOW KMUC/IOTbI, B3aMMOZENCTBUE PacTBOPA I/110KO3bI C
rmapokcngom meau(ll), B3aMmogaeiicTeme Kpaxmasna c MOA0M, pelleHune 3KCNeprMeHTaNbHbIX 33434 No
Temam «CnupTbl U peHonbl», «KapboHoBbIe KMCAOTbI. CNoMXKHbIe 3GMpPbI».

A3oTcogepKalme opraHMyecKkme coeguHeHUA.

AMWHbI — OpraHMYecKne NpPon3BoaHble ammuaka. Knaccudukaums ammHoOB: anndatmyeckme u
apomMaTMyecKkune; NnepBrUYHbIE, BTOPUYHBIE U TPETUYHbIe. CTpOoeHMe MoJieky, 0buan ¢opmyna,
M30Mepuna, HOMeHKNaTypa 1 GU3nyYeckne cBoMCTBa. XMMMUYECKOe CBOMCTBA anndaTUYECKMX aMMUHOB:
OCHOBHbI€ CBOWCTBA, a/IKUIMPOBaHME, B3aMMOAENCTBME NEPBUYHbBIX AMUHOB C a30TUCTOMN KMCNOTOM.
Conun anknnammoHums.

AHUNVH — npeacraBuTesib amMHOB apomMaTnyeCcKoro paaa. CTpOEHVIe aHMAKWHA. B3aMmHoe BanAHMe
rpynn atTomoB B MOJ1eKYy/sle aHU/TUHA. Oco6eHHOCTM XMMUYECKUX CBOMCTB aHU/IMHA. KayecTBEeHHbIe
peakunn Ha aHUINH. Crniocobbl nonyyeHuna n npumeHeHume aﬂMd)aTVILIECKVIX amunHoB. NonyyeHune
dHW/IMHA U3 HMTpO6EH3OJ'Ia.

AMUHOKMUCNOTbI. HOMeHKNaTypa u nsomepusa. OTaenbHble NpeacTaBUTENN 0-aMUHOKUCAOT: INUMH,
aNaHuH. PUsnyeckme cBOMCTBA AMUHOKMCAOT. XMMUYECKME CBOMCTBA aMMHOKUCAOT Kak aM@OoTepPHbIX
OpraHMYecKUX COeANHEHWN, peaKLma NoNKOHAEHCAUUN, 06pa3oBaHne NENTUAHOM CBA3M.
Buonormyeckoe 3HayeHMe aMUHOKMCAOT. CUHTE3 U TMAPOAN3 NENTULOB.

Benku Kak npupogHbie noaMmepsl. MepBUYHasn, BTOPUYHAA M TPETUYHAA CTPYKTypa 6enkos. Xumnyeckune
cBoicTBa 6e/1IK0B: rMAPON3, AeHaTypaLUms, KaYeCTBEHHbIE peakuum Ha 6enku.

JKcnepuMmeHTaibHble MeTOAbl U3yYeHUS BELLECTB U X NPEBPALLEHMI: pacTBOpeHNe 6eNKoB B BOAE,
AeHaTypauns 6en1KoB Npu HarpeBaHUK, UBETHbIE PeakLMm Ha BenKku, peleHne sKCnepumMeHTaNbHbIX
3a4a4 no Temam «A3oTcoaeprKalliue opraHnyeckue coeamHeHnna» n «PacnosHaBaHUe opraHUYecKnx
coeINHEHUN Y.

BblCOKOMOI’IEKy}'IFIprIe coegunHeHuaA.



OCHOBHble NOHATUA XMMUU BbICOKOMOJIEKYNAPHbIX COEAUHEHMIA: MOHOMED, MOAUMED, CTPYKTYpPHOE
3BEHO, CTeMeHb NOIMMEPHM3aLMK, CPeaHAA MONEKYNAPHaA macca. OCHOBHbIe MeTOAbl CUHTE3a
BbICOKOMO/IEKYIAPHbIX COEANHEHUIA — NOANMEPU3aLMA U NONUKOHAEHCaUMA.

MonumepHble MaTepuanbl. Maactmaccebl (MOANMITUNEH, NOAUNPONUAEH, NOJIUBUHUAXNOPWUA, NOANCTUPON,
NoJIMMETUIMETaKPUAAT, MOANKapOOoHaTbl, NoaMaTUNeHTepedTanaT). YTnuamsauma n nepepaboTka
naacTuKa.

dnacTomepbl: HaTYPabHbIN KayyyK, CUHTETUYECKME KaydyKK (ByTagmeHOoBbIN, XI0PONPEHOBbLIN,
M30NPEHOBbIN) U CUANKOHbI. Pe3nHa.

Bo/sioKHa: HaTypanbHble (XN0MOK, LWEePCTb, WEJK), MCKYCCTBEHHbIE (BUCKO3a, aLueTaTHOE BOJIOKHO),
CUHTETMYECKMe (KamnpoH 1 flaBCaH).

Monnmepbl cNeLuanbHOro HasHayeHus (TedIoH, KeBaap, 3/1eKTPONPOBOAALLNE NONMEPDI,
6uopasnaraemble NoAMMepbI).

3KCI'IepVIMEHTa}'IbeIE MeTo4bl N3yvyeHnA BeLWEeCTB N UX npeBpau.l,eHMﬁ: O3HakKomeHune C o6pa3u,aMV|
NPUPOAHbLIX N UCKYCCTBEHHbIX BOJIOKOH, NMN/1aCTMaAacCC, Kay4yKoB, pelleHne sKCnepunmeHTa/IbHbIX 3a4a4 No
Teme «PacnosHaBaHMe NAacTMacC U BONOKOH Y.

PacuéTtHble 3agaun.

HaxokaeHne monekynapHoi Gpopmysibl OpraHMYecKoro coeanHeHUa No MacCoBbIM A0NAM S1€MEHTOB,
BXOAALLMX B €0 COCTaB, HaXoXAeHNe MoneKkyaapHon GopMy/ibl OpraHMYeCcKoro coegmHeHns no macce
(06bEMY) NPOAYKTOB CropaHus, NO KOMYECTBY BeLLECTBa (Mmacce, 06bEMy) NPOAYKTOB peakumm n/mnm
NCXOAHbIX BELLECTB, YCTaHOBEHME CTPYKTYPHOM GpOopMy bl OpraHNMYECKOro BellecTsa Ha OCHOBE ero
XMMMWYECKNX CBOMCTB MK cnocoboB nonyyeHus, onpeaesieHne 40N Bbixoaa NPoayKTa peakummn ot
TEeopPEeTMYECKM BO3MOXKHOTO.

Memnpep,meTHble cBA3N.

Peanunsauyma mMeXxXnpegmeTHbIX cBAsen npun U3y4eHnmn OpI'aHVI‘-IeCKOﬁ xumummn B 10 Knacce ocyuwecrtBnAaeTca
yepes ncnosibsosaHme Kak O6UJ,MX eCcTeCTBEHHO-HaY4HbIX NOHATUI, TaK U NOHATUN, NMPUHATLIX B
oTAe/IbHbIX NpegmeTax eCTeCTBEHHO-Hay4YHOro unkna.

Obuiue ecTecTBEHHO-HAY4YHbIE NOHATUSA: ABEHMUE, HAay4YHbIN PaKT, rMNoTesa, TEOPUS, 3aKOH, aHau3,
CUHTE3, KnaccudurKkauma, HabntoaeHne, U3MepPEHMe, SKCNEPUMEHT, MOAE/Nb, MOAENNPOBaHME.

dusnka: matepua, aTom, 31eKTPOH, NPOTOH, HEUTPOH, MOJIeKyNa, IHEPreTUYECKNin ypoBeHb, BELLECTBO,
Teno, o6bEM, arperaTHoe COCTosiHME BelLecTBa, GU3MYECKME BEINYMHbI, EANHULbI U3MEPEHUS,
CKOPOCTb, 3HEeprua, macca.

Buonorua: KneTka, opraHnsm, akocucTeMa, bruocpepa, meTabonn3m, HacNeACTBEHHOCTb, aBTOTPOPHbI
W reTepoTPOdHbIA TUN NUTaHMA, BposkeHUe, GOTOCUHTES, AblXaHWE, BenKK, yrnesoabl, Xupbl,
HYK/1€MHOBbIE KNCNOTbI, GEPMEHTbI.

Feorpadusa: nonesHble MCKOMaemble, TOMANBO.



TexHoNOrUA: NUWeEBble MPOAYKTbl, OCHOBbI PALMOHANIbHOIO NUTAaHMA, MOKOLME CPeaCcTBa, MaTepuanbl U3
UCKYCCTBEHHbIX N CUHTETUYECKUX BOJTOKOH.

11 KNACC

OBWAA N HEOPTAHUYECKAA XMWA
TeopeTnyecKkne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHbIX Aaep. Xumuyeckuin anemeHT. M3otonbl. CTpoeHMe 31eKTPOHHbIX 060/104eK
aTOMOB, KBaHTOBbIE YMCNa. DHEPreTUYEeCcKMe yPpoBHM U NOAYPOBHU. ATOMHbIE OpOUTANN.
KnaccndurKkaumsa XMMUUYECKUX 3/1EMEHTOB (s-, p-, d-, f-anemeHTbI). PacnpeaeneHne 31eKTPOHOB NO
aTOMHbIM OpBUTANAM. DNEKTPOHHbIE KOHOUIYpaLMM aTOMOB 3/1EMEHTOB NEPBOro—4eTBEPTOro
Nnep1MoaoB B OCHOBHOM U BO3OYKAEHHOM COCTOSIHUM, 3/IEKTPOHHbIE KOHPUIYpaL MM MOHOB.
INeKTPoOTPULATENBHOCTD.

Meprogmnyecknin 3akoH u MepuoguyecKkas cuctema xmmmyeckunx anementos .M. Mengeneesa. CBAsb
nepuoamnyeckoro 3akoHa u Mepnoanyeckom CUCTEMbI XMMUYECKUX 31€MEHTOB C COBPEMEHHOM Teopuen
CTPOEHUA aTOMOB. 3aKOHOMEPHOCTU U3MEHEHMA CBOMCTB XMMUYECKNX 1EMEHTOB 1 06pasyembix UMK
NPOCTbIX U CIOXHbIX BELLECTB NO rpynnam u nepmoaam. 3HadyeHume nepnoamyeckoro 3akoHa 4. u.
MeHpgeneesa.

XMmMmyeckan cBasb. BUabl XMMUUYECKOM CBA3U: KOBA/IEHTHAsA, MOHHAA, MeTaimMyeckan. MexaHU3mbl
06pa3oBaHNs KOBaNEHTHOW CBA3N: OOMEHHbI U JOHOPHO-aKLENTOPHbIN. DHEPrUa 1 AJNHA CBA3W.
MoNApPHOCTb, HaNPaBAEHHOCTb M HACbIL,AEMOCTb KOBa/IeHTHOM CBA3U. KpaTHble cBA3M. BogopoaHas
cBA3b. MexXMoneKkynapHble B3auMoaencTems.

BaneHTHOCTb U BaJIeHTHbIE BO3MOXKHOCTM aTOMOB. CBA3b 3/IEKTPOHHOM CTPYKTYPbl MONEKYA C X
reoMmeTpUYecKUM CTPOEHUEM (Ha NpUMepe CoeMHEHUI 31eMEHTOB BTOPOro Nepmuoaa).

I'Ipep,CTaBneHme O KOMMNJIEKCHbIX coegmHeHunax. CoctaB KOMMNAEKCHOro MoHa: I-(OMI'IﬂeKCOO6pa3OBaTeﬂb,
AnraHgbl. 3HaYeHMe KOMMNIEKCHbIX COGAMHEHMVI. NMoHATHe O KOOp,CI,MHaLI,VIOHHOﬁ XUMUN.

Belectsa MOIEKYNAPHOrO M HEMONEKYNAPHOTO CTPOEHMA. TUMbl KPUCTANNNYECKMX PELETOK (CTPYKTYP)
1 CBOWCTBA BELLECTB.

MoHATME 0 AUCNepCHbIX cucTemax. MCTUHHbIe pacTBopsl. MpeacTaBaeHme 0 KOMOUAHbBIX PacTBOpPaX.
Cnocobbl BbiparkeHUs KOHUEHTPaLMM PacTBOPOB: MaccoBas A0/15 BELWECTBA B PACTBOPE, MOAAPHas
KOHLeHTpauma. HacbllWweHHble M HEHACbILWEHHble PAcTBOPbI, PaCTBOPUMOCTb. KpucTannorngparbl.

KnaccudmKauma n HomeHKNaTypa HeopraHNMYecKmx BelecTs. TpMBUasibHbIE Ha3BaHMA OTAE/bHbIX
npeacTasuTene HEOPraHNUYECKUX BELLLECTB.

KnaccndmKkauma XMMmnYecknx peakLmii B HEOPraHMYecKol U opraHMYeckon XMmMnn. 3aKoH CoOXpaHeHUn
MaCCbl BELLECTB; 3aKOH COXPaHEHMS U NPEBPALLEHNS SHEPTUN MPU XUMUUECKUX peakuusax. Tennosblie
3O PEKTbI XMMUYECKUX pPeaKkLnii. TEpMOXMMUYECKUE YPABHEHMUS.



CKOpPOCTb XMMMUYECKOM peaKkumnn, eé 3aBUCMMOCTb OT PasNnuHbIX GakTopoB. FOMOreHHbIe U
reteporeHHble peakummn. Katanms u KataamMs3aTopsl.

Obpatmbie U HeobpaTMble peakumn. XuMmnyeckoe paBHoBecue. KOHCTaHTa XMMMUYECKOro paBHOBECHUS.
dakTOpbI, BAMAIOWME HA NOJIOXKEHNE XMMUYECKOTO PaBHOBECUA: TeMMnepaTypa, A3aBNEHME U
KOHUEHTpaLMmM BeLecTB, y4acTByowmx B peakumu. MpuHumn fle Watenbe.

dneKTpoanTUYecKas anccoumaums. CuabHble n cnabble anekTpoantbl. CteneHb guccoumaumm. Cpega
BOZHbIX PAaCTBOPOB: KMC/NIOTHAsA, HEWTPAIbHaA, LWeodHasn. BogopoaHsblii nokasatens (pH) pacteopa.
fmaponus coneit. Peakumm MOHHOro obmeHa.

OKUCNUTENbHO-BOCCTaHOBUTENbHbIE peakuun. CTeneHb okncneHns. OKUCAUTENb U BOCCTaHOBUTENb.
Mpouecchl OKUCEHUA 1 BOCCTaHOB/IEHUA. BaXKHellLMe OKMCIMTENN 1 BOCCTaHoBUTENU. MeToa,
3NEeKTPOHHOro 6anaHca. INeKTPOAN3 PacTBOPOB M Pacn/IaBoB BELLECTs.

IKcnepMMeHTaIbHble METOAbI U3YYEHMA BELLLECTB M UX NPEBPALLEHMIA: Ppa3NoXKeHUe NepoKcmaa
BOAOPOAA B NPUCYTCTBUM KaTaM3aTopa, MOAEM KPUCTAIZIMYECKUX PELIETOK, NpoBeAeHNe peaKkuuit
WMOHHOro o6MeHa, onpeaeneHune cpeapbl PacTBOPOB C MOMOLLIO UHAMKATOPOB, U3yYeHME BAUAHUA
pa3NnyHbIX GaKTOPOB HA CKOPOCTb XMMMYECKOMN PeaKLmMn 1 NOOKEHNE XMMUYECKOTO PaBHOBECHS.

HeopraHunyeckasa xummsa.

MonoxeHne HemeTannos B MNepnoanyeckomn cucteme Xmummdeckmx anementos .. MeHaeneesa u
0COBEHHOCTU CTPOEeHMA X aToMoB. PU3nyecKkmne CBOMCTBA HEMETANNO0B. ANOTPONUA HEMETaNNoB (Ha
npumepe K1ucnopoga, cepbl, pochopa u yrnepoaa).

Bogopoga. MonyyeHne, p1U3MUYECKNE U XMMUYECKME CBOMCTBA: PeaKLMN C METANNAMM U HEMETaNNaMM,
BOCCTaHOBUTE/IbHblE CBOMCTBA. MMApUabl. TONAUBHbIE 3NEMEHTbI.

lanoreHbl. HaxoxaeHune B npupoae, cnocobbl nosyvyeHns, GpUsnyeckme u XMmmnyeckme CBOMCTBa.
lanoreHoBoAOpPOAbl. BaxkHenwmMe KucaopoacoepKalme coeanHeHus ranoreHoB. JlabopaTopHbie u
NPOMbILL/IEHHbIE CNOCOBbI NONYYEHUA ranoreHos. NpuMeHeHNe raJloreHoB U UX COeANHEHWNA.

Kucnopoa, 030H. JTabopaTopHble M NPOMbIL/IeHHble cnocobbl NoyyeHnn Kucnopoaa. dPrsmnyeckume u
XMMUYECKME CBOMCTBA M MPUMEHEHME KMCI0POAa U 030HA. OKCUAbI U MepPOKCUbI.

Cepa. HaxoxaeHue B npuposae, cnocobbl noayyeHus, dpmusmyeckne 1 XMMmMYeckme CBOMCTBa.
CepoBogopoa, cynbouabl. Okeng, cepbli(lV), okena cepbi(VI). CepHUcTaa U cepHas KUCIOTbI U UX CONN.
OcobeHHOCTM CBOMCTB CEPHOM KUCAOTLI. [pumeHeHMe cepbl 1 e€é coegUHEHUA.

A30T. HaxoxgeHue B npupoae, cnocobbl nonyyeHus, dusnmyeckme n Xummyeckme cBomcTea. AMMUaK,
HUTPUAbI. OKCKAbl a30Ta. A30TUCTaA M a30THAA KMCAOTbI U UX conn. OcobEeHHOCTM CBOMCTB a30THOM
KMcnoTbl. MpuMeHeHMe a3oTa U ero coeAnHeHn. A3oTHble yaobpeHus.

docoop. HaxoxaeHne B npupose, cnocobbl NonydeHus, busamyeckne U XMMmn4eckme cBOMCTBa.
docdunabl u pocduH. Okenapbl docdopa, dochopHana Kucnota u eé conu. NMpumeHeHune pochopa u ero
coegmHeHui. PochopHble yaobpeHus.

Yrnepog, Haxox4eHuWe B npupoae. AnnotponHbie moandukaumm. dusmyeckme 1 XMmmndyeckme CBOMCTBa
NpocCTbIX BellecTs, 06pasoBaHHbIX yraepoaom. Okeua yrnepoaa(ll), okema yrnepoaa(lV), yronbHas



KMCNOTa U e€ CoNN. AKTUBMPOBAHHbIN yronb, agcopbumsa. dynnepeHsbl, rpadeH, yrnepoaHble
HaHOTPY6KW. MpMMeHeHMe NPOCTbIX BellecTs, 06pa3oBaHHbIX YI/1ePOA0M, U €70 COeANHEHUA.

KpemHuin. HaxoxpeHue B npupoae, cnocobbl nonyyeHms, GUsnyeckue n xumumyeckme ceorctaea. Okeug,
KpemHuA(IV), KpemMHUEBaA KNCNOTA, CUAMKATbI. [TpUMEHEHUE KPpEMHUA U ero coeguHeHnin. CTekno, ero
nosiydeHue, BUAbl CTEKNA.

MonoxeHne metannos B Mepnoanyeckomn cucteme XMMMYeckmx anemeHTos. OcobeHHOCTU CTpoeHUsA
3/1IEeKTPOHHbIX 060/104EK aTOMOB MeTannoB. Obwme pusnyeckme cBoCTBa MeTannos. NpnumeHeHue
MEeTaNNoB B bbITy M TexHMKe. CNaaBbl METANOB.

INEeKTPOXMMMUYECKUIA pag, HanpsaxKeHUI metannos. O6wue cnocobbl NoAyYeHUA METaNN0B:
rMOPOMETANNYPIUs, MTUPOMETANNYPIUA, SNEKTPOMETaNNYprus. NMoHATUE O KOPPO3UN METANIOB.
Cnocobbl 3aLWnTbl OT KOPPO3UMK.

O6wwan xapakTepmncTuka metannos IA-rpynnbl Meprnogmyeckoin cMcTeMbl XMMUYECKUX S1EMEHTOB.
HaTpuin n Kannin: nonyyeHune, pusmMyeckme n XMMMUYecKmMe CBOMCTBA, NMPMMEHEHWE MPOCTbIX BELLECTB U UX
coeIHEeHUN.

O6wwasn xapakTepucTnka metannos lIA-rpynnbl MNeprogmyeckomn cMcTEMbl XMMUYECKUX 31EMEHTOB.
MarHuit u Kanbunit: nonyyYyeHne, pUsnHeckme u XMMMUYECKMe CBOMCTBA, NPUMEHEHUE NPOCTbIX BELLECTB U
UX coeguHeHu. ECTKOCTb BOAbI U CNOCODObI €€ YyCTPaHEHUS.

ANOMUHUIA: NoNydyeHne, PU3NYECKNE N XMMNYECKNE CBOICTBA, MPUMEHEHME NMPOCTOro BELECTBA U ero
coegnHeHui. AMdoTepHble CBOMCTBA OKCMAA U TMAPOKCUAA aIIOMUHUSA, TMAPOKCOKOMMJIEKChI
ATIOMUHNA.

O6wwan xapakTepmncTUKa MeTanloB NoboUHbIX noarpynn (b-rpynn) Nepuoaunyeckon cuctemsl
XMMWYECKUX 3/1EMEHTOB.

dusnyeckmne n XMMnYeCcKne CBOMCTBA XPOMa M ero coeamHeHnn. Okenabl U rmapokcnapl xpoma(ll),
xpoma(lll) n xpoma(VI). Xpomatbl 1 ANXpomatbl, UX OKUCIUTENIbHbIE CBOMCTBA. MonyyeHne u
npMMeHeHne Xxpoma.

dur3myeckne U XMMmnyeckme CBOMCTBa MapraHL,a U ero coeauHeHuin. BaxkHelne coegmHeHun
mapraHua(ll), mapranua(lV), mapraHua(VI) n mapranua(VIl). MepmaHraHaT Kaaua, ero oOKUCAUTENbHbIE
CBOWCTBa.

dusnyeckne n XMMmmnyeckmne CBOMCTBA ¥eesa U ero coeguHeHnin. OKCuabl, TMAPOKCUAbI U CONK
»kenesa(ll) nxxenesa(lll). MonyyeHne M NpUMeHeHWe Kenes3a 1 ero CrniaaBos.

dPur3nyeckne U XuMmnyeckme CBOMCTBa Mean 1 eé coeguHeHui. NonyyeHrne n npuMeHeHne meam m eé
COeAMHEHUN.

LIMHK: nonyyeHne, dUsMUYECKME N XMMUYecKne cBoicTea. AMdoTepHble CBOMCTBA OKCUAA U TMAPOKCMAA
UMHKA, TMAPOKCOKOMMNEKChI LIMHKA. MpMMEHeHMe LMHKa U ero COeAUHEHUA.

JKcnepumeHTaibHble METOAbI U3YUYEHMA BELLLECTB M UX NPeBpaLLEHUIA: n3yyeHne obpasLoB
HemeTanoB, ropeHue cepbl, pocdopa, Kenesa, MarHna B KNCN0OPOAeE, U3yHeHne Konnekumm «MeTtannbl
M CNaasbl», B3aMMOAENCTBME LWENOYHbIX U L 0YHO3EME/IbHbIX METaI/1I0B C BOAOMN (BO3MOXHO



MCNoab30BaHMe BUAEOMATEPMANOB), B3aMMOAENCTBME LIMHKA M }Kele3a C pacTBOPaMm KUCIOT U
LLeNI0Yel, KaueCTBEHHbIE PeaKLMN Ha HeopraHUYeCKMe aHMOHbI, KaTUOH BOA40POAA U KaTUOHbI
METa//10B, B3aMMOZEeNCTBME TMAPOKCUMA0B alOMUHUA U LMHKA C pacTBOPamMM KUC/IOT U LWEeNoYen,
pelleHne 3KCnepuMeHTasIbHbIX 3a4a4 No Temam «lanoreHbi», «Cepa 1 eé coegmHeHna», «A3oT u
dochop v nx coeguHeHusa», « MeTanbl rNaBHbIX NOArPYNN», « MeTanbl NOBOYHbIX MOArPYNN».

XMMA N KU3Hb.

Ponb xnmmm B obecneyeHmmn yCcToiMumMBoOro passmTns Yenoseyectsa. [oHATUE O HayUYHbIX MeToAax
NO3HaHWA N METOA0/1I0MMU HAYYHOro UcCNeaoBaHMA. HayuHble MPUHLMMbI OpraHM3aLUmnm XMMNYecKoro
nponssoacTsa. [pomblilNeHHbIe CNOCOo6bI NOYYEHMA BaXKHENLWNX BELLECTB (Ha npumepe NPons3BoACTBa
amMMMaKa, CepHOI KMCNOTbI, MeTaHoANa). [poMblLLNeHHbIe CNOCcobbl NONYyYeHUA MeTanN0B U CN1aBoB.
XMMUUeckoe 3arpasHeHMe OKpy»KatoLen cpeaibl 1 ero nocieacTsna. Ponb xumumn 8 obecnedeHunu
3HepreTUYyeckoi besonacHocTu.

Xumuma un 300p0OBbe 4Yesi0BEKA. HEKapCTBEHHbIe cpeacrtea. I'Ipanma MCNoNb30BaHNA IEKAPCTBEHHDbIX
npenapaTtos. PONb XMMWUK B pasBUTUN MeaUUMHbI.

XUMUA NULWM: OCHOBHbIE KOMMOHEHTbI, NULLLEBbIe A06aBKN. Poab XMMKUK B obecrnieyeHnn NULLeBoin
be3onacHoOCTH.

KocmeTtuueckue n napdromepHble cpeactsa. bbitoBaa xumus. Mpasuaa 6e30MacHOro UCnob30BaHuUA
npenapaTtos 6bITOBON XMMUKN B NOBCEAHEBHOMN KMU3HU.

Xnumma B cTpouTenbCTBe: BaXkHelwme CTpOUTENIbHbIE MaTepHasbl (Ll,eMEHT, 6€TOH).
XnMusa B CENbCKOM X035IUCTBE. OpI'aHMLIECKVIe N MUHEPaNbHblE y,a,06peva.

COBDEMeHHbIe KOHCTPYKLMOHHbIE MaTepuasibl, KPAaCcKmn, CTEKO0, KepaMmmKka. MaTtepuanbl ana
3NEKTPOHUKN. HaHoTexHOOrMMN.

PacuéTtHble 3agaun.

PacuéTtbl: macchl BewLecTsa an 06bEma rasos No M3BECTHOMY KOJIMYECTBY BELLECTBA, MacCe Uan 06bémy
OZHOTO M3 YYaCTBYHOLLMX B PeaKLMM BELLECTB, Maccbl (06bEMA, KONNYECTBA BELLLECTBA) NPOAYKTOB
peakuuu, eciv o4HO 13 BELLLECTB UMEET NMPUMeCH, Macchbl (06 bEMa, KONMYECTBa BELLECTBA) NPOAYKTa
peakuuu, eciv o4HO U3 BELLLEeCTB AaHO B BUAE PacTBOPA C onpeaenéHHOM MaccoBon fonen
pacTBOPEHHOrO BeLLeCTBa, MacCOBOM A0/IM U MOJIAPHOM KOHLLEHTPaLMW BeLLECcTBa B pacTBope, A0/M
BbIXO4a NPOAYKTA peaKkuuu oT TeoOpeTUYECKU BO3MOXKHOTO.

MexnpegmeTHble CBA3N.

Peanunsauma mexnpeaMmeTHbIX CBA3EN NPU U3yvyeHMn obLwen n HeopraHnyeckoi xummm 8 11 Knacce
OCYLLECTBAAETCA Yepes UCNO/b30BaHME KaK 0BLMX eCcTeCTBEHHO-HAYUYHbIX MOHATUI, TaK U MOHATUN,
NPUHATBIX B OTAENbHbIX NPeAMETaX eCTECTBEHHO-HAYYHOTO LMK,

Ob6uiune ecTeCTBEHHO-Hay4YHbIe MOHATUA: ABNEHME, HayUHbI GaKT, rMnoTesa, Teopus, 3aKoH, aHanus,
CUHTE3, Knaccudukauma, NepuoanNYHoCTb, HabaaeHNe, USMEPEHUE, SKCMEPUMEHT, MOJE/b,
MoAeNnnMpoBaHue.



dusnka: matepma, MUKPOMUP, MaKPOMMUP, aTOM, S/1EKTPOH, NPOTOH, HEMTPOH, MOH, N30TOMbI,
PagnoaKTUBHOCTb, MOJIEKY/1a, SHEPreTUYECKNA YPOBEHb, BELLLECTBO, Te/10, 06bEM, arperatHoe
COCTOSIHME BelLecTBa, UAaeasbHbli ras, pusndeckmne BeiMUnHbl, eAUHULLbI U3MEPEHUs, CKOPOCTb,
3Heprua, macca.

Buonorus: Knetka, opraHnsm, akocmuctema, buocdepa, metabonnsm, Makpo- U MUKPOINEMEHTbI, BENKK,
KMPbI, Yr1eBoAbl, HYKNEUHOBbIE KUCNOTbI, PEPMEHTbI, FOPMOHbI, KPYroBOPOT BELLECTB U NOTOK 3HEPrun
B 9KOCMCTEMAX.

I'eorpad)vm: MWUHEPanbl, FOPHble NOPOAbl, NOZIE3HbIE UCKOMAEMbIE, TONNINBO, PECYPCbI.

TexHONOrUA: XMMMYEcKan NPOMbILLIEHHOCTb, METaNlyprusa, CTPOUTE/IbHbIE MaTepuanbl,
Ce/IbCKOX03ANCTBEHHOE NPOM3BOACTBO, NULLEBAA MPOMbILLIEHHOCTb, PpapmaLesTMyecKan
NPOMbILLIEHHOCTb, MPOM3BOACTBO KOCMETUYECKUX NPENapaTos, NPOMU3BOACTBO KOHCTPYKLMOHHbIX
MaTepunanos, 3/IeKTPOHHAaA NPOMbILLNEHHOCTb, HAHOTEXHOIOTUN.,



MNAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWMA MPOTPAMMbI MO XMMWUWU HA YTTTYBJIEHHOM YPOBHE
CPEAHEIO OBLLETO OBPA3OBAHNMA

JTINYHOCTHBbIE PE3Y/IbTATHI

B cOOTBETCTBMM C CUCTEMHO-A,EATE/IbHOCTHbIM NOAXOA0M B CTPYKTYPE JIMYHOCTHbIX pe3y/1bTaToB
OCBOEHMA NpeameTa «XMmuaA» Ha YpoBHe cpeaHero obliero o6pasoBaHua BblaeNeHbI cieaytolme
COCTaBAAOLLNE: OCO3HAHNE 0OYYAIOLLMMUNCA POCCUNCKON FPaXKAaHCKOM UAEHTUYHOCTU; FOTOBHOCTD K
CaMOpPa3BUTUIO, CAMOCTOATE/IbHOCTM U CaMOOMNpPeaeIeHMIO; Ha/lMYMe MOTMBALLMKN K 0ByYeHNIo;
rOTOBHOCTb M CNOCOBHOCTb 06YYaloLMXCA PYKOBOACTBOBATLCA NPUHATLIMK B 06LLECTBE NpaBuaamm n
HOpPMaMu NoBeaeHu A; HaJInvyme NPaBOCO3HAHMA, SKOMOIMYECKON KyAbTypbl; CNOCOBHOCTb CTaBUTb LLEAN
N CTPOUTb *KU3HEHHbIE MNNaHbI.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHMA NpeaMeTa « XMMUA» OTPaXKatoT CPOPMMUPOBAHHOCTb ONbITa
Nno3HaBaTe/IbHOM M NPaKTUYECKOM AeATe/IbHOCTN 0byYaloLLMXCS B NpoLecce peanansaumnm
obpasoBaTesibHOM AesTeNbHOCTH.

JINUHOCTHbIE pe3y/ibTaTbl OCBOEHMA NpeaMeTa « XMMUA» OTPaXKatoT CGOPMMUPOBAHHOCTb ONbITa
no3HaBaTeNbHOM M MPaKTUYECKON AeATeIbHOCTU 0BYYaloLLMXCA B MpoLLecce peanmsaumm
obpa3oBaTe/ibHON AeATEe/IbHOCTU, B TOM YMC/IE B YaCTu:

1) rpaxkaaHCKoro BOCNUTaHuA:

0CO3HaHUA 06YYaOLWMMMCA CBOMX KOHCTUTYLIMOHHbIX NPaB 1 06A3aHHOCTEN, YBaXKEHMA K 3aKOHY U
NpPaBoMNOPAAKY;

npeacrtaBneHnA 0 counanbHbIX HOPpMax U npaBnaiax MeXXTM4YHOCTHbIX OTHOLUEHUI B KONNEKTUBE;

rOTOBHOCTM K COBMECTHOM TBOpLIeCKOﬁ AeATENDbHOCTU NPU CO34aHUN yLIE6HbIX NPOEKTOB, peweHnn
yLIE6HbIX M NO3HaBaTe/IbHbIX 3a4a4, BbIMO/IHEHUN XUMNYECKUX SKCNEPUMEHTOB,

CNOCOBHOCTM NOHMMATb U MPUHMUMATL MOTUBbI, HAMEPEHWSA, IOFTUKY U apPryMEHTbI APYrnX NPy aHanmse
pasfINYHbIX BUAOB Y4eOHON AeATENbHOCTY;

2) NaTPUOTUYECKOIo BOCNUTAHUA!
LUEHHOCTHOIoO OTHOWEHNA K UCTOPUYECKOMY N Hay4YHOMY Hacneaguro 0TEeYeCTBEHHON XMMUU;

yBa*XeHuA K npoueccy TBop4yecTtea B obnactu TEOPUUN N NPAKTUYECKOTIO NPUNOKEHNA XUMUN, OCO3HAHUA
TOro, YTO AaHHble HAaYKN eCTb pe3ynbTaT A/IUTE/IbHbIX H86J1|0LI,€HVIVI, KPONOT/INBbIX SKCNEePUMEHTA/IbHbIX
NMOUCKOB, NMOCTOAHHOIO TPpyAda y‘-léHbIX N NPaKTUKOB,

MHTEpeCa N NO03HaBaTe/IbHbIX MOTUBOB B NOJIYy4EHUN N nochegyowem aHannse MHd)OpMaLI,I/IM o
nepenosBbiX AOCTUXKEHUAX COBpGMEHHOVI OTEYECTBEHHOM XMMNW;

3) AYXOBHO-HPABCTBEHHOrO BOCMMTAHUA:



HPaBCTBEHHOIO CO3HAHWA, 3TUYECKOro noseaeHuA,;

CNOCOBHOCTM OLLEHMBATb CUTYaLMU, CBA3AHHbIE C XMMUUYECKMMW ABNEHUAMU, U NPUHMMATb OCO3HaHHbIE
peLleHns, OPUEHTUPYSCb HAa MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTY;

rOTOBHOCTM OLEHMBATbL CBOE NoBeaeHme N NOCTYMNKU CBOUX TOBapVILLI,ef/'I C I'I03VILI,VI[;1 HPaBCTBEHHbLIX U
npaBoOBbIX HOPM U C y‘-IéTOM OCO3HaHuA I'IOC!'IE,D,CTBMVI NOCTYNKOB;

4) popmMmMpoBaHMA KyNbTypbl 340POBbA:

NOHUMaHMA LEeHHOCTeN 340p0BOro M 6esonacHoro obpasa Ku3HM, He06X0AMMOCTU OTBETCTBEHHOTO
OTHOLIEHUA K cOBCTBEHHOMY GU3NYECKOMY N NMCUXMYECKOMY 30POBbIO;

cobnoaeHns npasma besonacHoro obpalleHmn ¢ BelecTBaMu B 6bITy, MOBCEAHEBHOM }KU3HU, B
TPYAO0BOW AeATeNbHOCTH;

NMOHWUMAHMA LLEHHOCTM NPaBUA MHANBUAYAJIbHOTO U KOIEKTUBHOIO 6€30MacHOro noBeseHuns B
CUTYAUMAX, YIPOXKAIOLLNX 340P0BbIO U KU3HU Ntoael;

OCO3HaHWA NOCNeACTBUIN U HENPUATUA BPEAHbIX NPUBbIYEK (YynoTpebaeHms anKkorons, HApPKOTUKOB,
KypeHus);

5) TpyA0BOro BOCNUTAHMUSA:

KOMMYHMKaTMBHOﬁ KOMNETEHTHOCTU B y‘-le6H0-VICCJ'Ie,£I,OBaTeﬂbCK0171 AeATE/IbHOCTH, 06LLI,ECTBEHHO
NonesHoMu, TBOpHECKOVI n Apyrux snaax AeATeIbHOCTU,

YCTAaHOBKHW Ha aKTUBHOE y4acCThe B pelleHN NPpakTn4eCKnxX 3agad cou,maanoﬁ HanpaB/1eHHOCTU (B
PaMKax cBoero Knacca, LIJKOI'IbI);

MHTEPEeCca K MPaKTUYECKOMY U3yYyeHMto Npodeccuin pasiiHoro poaa, B TOM YMc/ie Ha OCHOBE
NPUMeHeHMA NPeaMETHbIX 3HaHMIA N0 XUMUW;

YBaXKeHUA K TpyAay, NM04AM TPyAa W pesyabTaTaM TPYA0BON AeATeNIbHOCTY;

rOTOBHOCTM K 0CO3HaHHOMY BblbOpY MHANBMAYaNbHOMN TpaekTopun obpasoBaHus, byayliei npodeccum
W peannsaumm CobCTBEHHbIX XMU3HEHHbIX MNNaHOB C YYETOM IMYHOCTHbIX MHTEPECOB, CNOCOBHOCTEN K
XMMUU, MHTEPECOB M NoTpebHOoCTel 06LLecTBa;

6) 3KO/10r'MYeCKOoro BOCNUTaHnA:

3KO/IOrMYECKM L,eiecoobpasHOro OTHOLWEHMA K NPUPOAE KaK UCTOYHUKY CYLLLECTBOBAHMA KMU3HU Ha
3emne;

NOHMMaHMA rnobanbHOro XapaKTepa aKoN10rm4yecKkmnx I'Ip06}'IEM, BINAHNA SKOHOMUYECKUX NMPOoL,eCCoB Ha
COCTOoAHMUE I'IpVIpO,EI,HOﬁ n cou,maanoﬁ cpeapbl;

OCO3HaHuA HEO6X0,CI,MMOCTM MCNoJ1b30BaHNA ,CI,OCTVI)KEHMVI XMMUn1 ona peeHnAa sonpocos
PaunOHaIbHOIo NPMUPOAONO/b30BaAHNA;



aKTUBHOrO HEMNPUATUA AENCTBMI, NPUHOCALLMX BPe OKpY»KatoLLei NpUpoaHOI cpeae, yMeHus
MPOrHo3MpoBaTb HebnaronpuATHbIE SKONOMMUYECKME NOCAeACTBUA NPeanpUHUMAEMbIX AENCTBUI U
npeaoTBpaLLaTh UX;

Ha/IMUYMA Pa3BMUTOrO IKOJIOTMYECKOrO MbILNEHMS, IKONOTMUYECKOW KYAbTYpPbI, ONbITa AeATe/IbHOCTH
3KO/I0rMYECKOM HanpaBeHHOCTU, YMEHMA PYKOBOACTBOBATLCA MMM B MO3HaBaTe/IbHOW,
KOMMYHMKAaTUBHOM M COLMANbHOM NPaKTUKe, CNOCOBHOCTU U YMEHWA aKTUBHO NPOTUBOCTOATb
ngeonornm xemopobuu;

7) LEHHOCTM Hay4HOro NO3HaHMA:

MMPOBO33PEHUSA, COOTBETCTBYHOLLLEIO COBPEMEHHOMY YPOBHIO PAa3BUTUS HAaYKM U 0bLLeCTBEHHOM
NPaKTUKK;

NOHUMaHMA cneunPUKM XMMUM KaK HayKKU, OCO3HAHUSA e€ poan B pOPMUPOBAHUM PALLMOHANIBHOTO
HAy4YHOro MbILL/IEHMA, CO34aHUM LENIOCTHOro NPeACcTaBAeHUs 06 OKpYyKaloLWeM MUpe KaKk 0 eauHCTBe
npupoAabl 1 YenoBeKa, B NO3HaAHUWN NPUPOAHBIX 3aKOHOMEPHOCTEN U peLleHUM Npobaem coxpaHeHus
NPUPOAHOro paBHoBeCHUS;

ybeaEHHOCTN B 0cO60M 3HAUMMOCTU XUMUU 41 COBPEMEHHOM LIMBUAN3ALUN: B €€ T'YMaHUCTUYECKOM
HanpaB/IeHHOCTU U BaXKHOM POaN B CO34aHMMN HOBOM 6a3bl MaTepuanbHOMN KyNAbTypbl, B peLIeHUM
rnobanbHbIX Npobaem ycToMYMBOro pasBUTUSA YE0BEYECTBA — CbIPbEBOM, SHEPrEeTUYECKOM, NULLEBON U
3K0/I0rnMyeckoit 6e30nacHoOCTH, B Pa3BUTUN MegMLMHbI, 0becrnedyeHUn YyCA0BUIM yCEeLWHOro Tpyaa u
3KONOrMYECKM KOMPOPTHOM KM3HU KaXKAOoro YneHa obuecTsa;

ECTECTBEHHO-HayHHOVI rPAaMOTHOCTUN: NOHUMaHNA CYWLHOCTU MeTOoA0B NO3HAaHUA, NCMOJ/Ib3yeMbIX B
€CTeCTBEHHbIX HayKaX, CNOCOBHOCTM MCNONBL30BaTb nony4yaemble 3HaHUA ONA aHaAn3a n 06bACHEHMS
ABNIEHWNN OKpyXakuwero mmpa n nponcxoaAawmnx s HEM U3MEHEHW, YMeHUA AenaTtb 060CHOBaHHbIE
3aK/1l04eHnA Ha OCHOBE Hay4HbIX d)aKTOB N UMeLWNXCA AaHHbIX C LLleN1blo Nos1ly4yeHnA AOCTOBEPHbIX
BblBOAOB,

CNOCOBHOCTM CaMOCTOATE/IbHO UCNOIb30BaTh XMMMUYECKNE 3HAHUS AnAa peweHnAa npo6neM B p€asibHbIX
XN3HEHHbIX CUTYaLUAX;

MUHTepeca K NO3HaHuio, MCCﬂe,ﬂ,OBaTeﬂbCKOVI AeATENbHOCTH,

FOTOBHOCTM M CMOCOBHOCTM K HenpepbiBHOMY 06pa30BaHUI0 M Camoobpa3oBaHMIO, K aKTUBHOMY
MONYYEHMIO HOBbIX 3HAHWI MO XMMMWM B COOTBETCTBMU C }KU3HEHHbIMW NOTPEOHOCTAMMU;

MHTEpeca K 0COBEHHOCTAM TpyAa B pa3nyHbIX chepax npodeccMoHanbHOW 4eATeNbHOCTH.

METAMPEAOMETHbIE PE3Y/IbTATHI

MeTanpegmeTHble pe3ynbTaTbl OCBOEHUA NPOrpammbl NO XMMUK Ha YPOBHE cpeHero 06LLI,EI'O
O6pa3OBaHMﬂ BK/1IO4alOT:



3HaYMmble Ana GOPMMPOBAHNA MUPOBO33PEHNS 0OYYAOLNXCA MEXANCUUNINHAPHbIE
(mexknpeameTHble) 0bLLEHaYYHbIe MOHATUSA, OTParkatoLiue LLeNOCTHOCTb HayYHOM KapTUHbI MUpa n
cneundmrKy MeToAoB NO3HaHMA, UCMOJIb3YEMbIX B €CTECTBEHHbIX HayKax (MaTepus, BELLECTBO, IHEprus,
AB/NEeHUe, NPOLLeCC, CUCTEMA, HAaYUHbIN GaKT, MPUHLUUN, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnenoBaHue, HabaogeHne, UsmepeHne, SKCNEPUMEHT U Apyrue);

yHUBEpCanbHble yyebHble AeCTBUA (NO3HaBaTeIbHble, KOMMYHMUKaTUBHbIE, PEryIATUBHbIE),
obecneuunsaiolme popmmuposaHme GyHKLUUOHANbHOM rPaMOTHOCTU U COLMANbHON KOMNETEHLNN
obyuvarowmxcs;

CNocobHOCTb o6yqa+om,mxca MCNONb30BaTb OCBOEHHbIE MeXANCUUNIMHAPHbIE, MUPOBO33pPEeHYECKHE
3HAaHWA U YHUBEpPCa/ibHblE y‘-le6HbIe ,D,EI\;ICTBMﬂ B NO3HABaTE/IbHOM U cou,maanoﬁ NPaKTuKe.

MeTanpegmeTHble pe3ynbTaTbl OTPAXKAKOT OBAALEHME YHUBEPCAIbHbIMU yLIEGHbIMM NO3HaBaTE/IbHbIMMU,
KOMMYHUKATUBHbIMU U PeryATUBHbIMU AEVICTBMHMM.

Mo3HaBaTeNbHble YHUBEPCAIbHbIE y4ebHble AelCTBMA
1) 6a308Bble NOrMyYeckne AencTemA:
camocToATebHO GOPMYyANMPOBaTb U aKTyann3nMpoBaTb Npobaemy, paccmaTpmBaTb €€ BCECTOPOHHE;

onpeaenaTb Lenun AesTebHOCTU, 3a4aBan NapaMmeTpbl U KPUTEPUU UX AOCTUNKEHNA, COOTHOCUTb
pe3ynbTaTbl 4eATENbHOCTM C NOCTaB/EHHbIMU LLeNamMu;

MCMONb30BaTb NPW OCBOEHUMN 3HAHWUA NPUEMbI TOTUYECKOTO MbILLNEHMWA: BblAENATb XapaKTepHble
NPU3HaKW NOHATUI N YCTaHaBAMBaTb MX B3aMMOCBA3b, MCNO/Ib30BaTh COOTBETCTBYIOLLNE MOHATUA ANA
06BbACHEHUS OTAENbHbIX GAKTOB U ABNEHWIA;

BbI6MpaTb OCHOBAHUA U KpUtTepunn ona KﬂaCCMd)VIKaLI,MI/I BeuwecTs U XUMUYECKNX peaKu,Mﬁ;
YCTaHaB/nBaTb NPUYNHHO-CNEACTBEHHbIE CBA3U MeXAY U3ydaeMbIMUN ABNIEHNAMU;

CTPOUTb JIOTMYECKME pacCyKaeHMA (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHAN0rMun), BbIABAATb
3aKOHOMEPHOCTU W MPOTUBOPEUNS B pacCMaTpPUBaEMbIX ABEHMAX, GOPMYNMPOBaTb BbIBOAbI U
3aK/1I0YEeHMs;

NPUMEHSATb B NPOLLECCE MO3HAHWUSA UCMNOJIb3yEMbIE B XMMUU CUMBOJIMYECKME (3HAKOBbIE) MOZEN,
npeo6pa3oBbIBaTb MOAE/IbHbIE MPEACTABAEHUA — XMMUYECKUIA 3HAK (CMMBOA) 31IeMeHTa, XMMUYECKas
bopMmyna, ypaBHEHME XMMNYECKOWN peaKkLMm — NPU peLleHnn y4ebHbIX NO3HaBATEIbHbIX U NPaKTUYECKUX
3afa4y, NPMMEHATb HAa3BaHHble MOAE/bHbIE NPEACTABAEHUA A7 BbIABNEHUA XapPaKTEPHbIX NPU3HAKOB
N3y4aeMbIX BELLECTB M XMMUYECKUX PEAKLMIA.

2) 6a3oBble UccneaoBaTenbCKMe AeNCTBUA:

B/N1aaeTb OCHOBaMM MeTOA0B HAY4YHOIo No3HaHUA BeLWECTB U XUMNYECKNX peaKu,Mﬁ;



bopmynmMpoBaTh LEen U 3a4a4n UCCiea0BaHUsA, UCMO/1b30BaTh NOCTaBAEHHbIE MU CAMOCTOATE/IbHO
chopMyIMPOBaHHbIE BONPOCHI B KAYeCTBE MHCTPYMEHTA NO3HaHMA U OCHOBbI A1 GOPMUPOBAHUA
rMnoTesbl NO NPOBepKe NPaBUIbHOCTU BbICKa3blBaeMbIX CYXKAEHWA;

BN1a4EeTb HaBbIKAMM CAMOCTOATE/IbHOMO NAAHMPOBAHUA U NPOBEAEHUA YYEHUUYECKMX SKCMEPUMEHTOB,
COBEpLUEHCTBOBATb YMeHMA Habao4aTb 3a XO40M NPOLECcca, CAMOCTOATE/IbHO NMPOrHO3MpPOoBaTb ero
pesynbTaTt, opMyanpoBaTb 0606LLEHNA U BbIBOAbI OTHOCUTENLHO LOCTOBEPHOCTU PE3Y/ILTATOB
nccaenoBaHUA, COCTaBAATbL 060CHOBAHHbIN OTYET O NpoAaenaHHoM paborTe;

npunobpeTaTtb ONbIT yYeHNYECKOWN UCCe0BaTeIbCKOMN U NPOEKTHOWN AeATeNbHOCTH, MPOABAATb
CNocobHOCTb M FOTOBHOCTb K CAMOCTOATE/IbHOMY MOUCKY METOA0B pPeLIeHNA NPaKTUYECKUX 3a4ay,
NPUMEHEHUIO Pa3INYHbIX METOA0B MO3HAHUA.

3) paboTa c MHpopMmaLmeNt:

OPWMEHTMPOBATLCA B PA3IMUHbLIX UCTOYHMKAX MHGOPMaLMK (HayYHO-MoNyAApHaa AnTepaTtypa
XMMMYECKOro CoAepKaHusA, cnpaBoYHble nocobus, pecypcbl MHTepHeTa), aHanM3nposatb MHGOpPMaLMIo
PasIMYHbIX BUZ0B U GOPM NPEeLCTaBAEHUA, KPUTUYECKU OLLEHUBATL €€ JOCTOBEPHOCTb U
HEeNpPoOTUBOPEYNBOCTD;

bopmMynMpoBaTh 3aNPOChl U NPUMEHATb Pa3MYHble MeToAbl NPU NOUCKe U oTbope nHpopmaumn,
HeobxoAMmon Ans BbINOJHEHUA y4ebHbIX 33434 onpeaesiéHHOro TMna;

npuobpeTaTb ONbIT UCNO/b30BAHUA MHPOPMALMOHHO-KOMMYHUKATUBHbIX TEXHOJOMUIM 1 Pa3AINYHbIX
MOWCKOBBIX CUCTEM;

CaMOCTOATE/IbHO BbIGMpPaTb ONTUMaNbHYO GOPMY NpeacTaBaeHMA MHPopMaLUK (CXembl, rpaduKi,
Anarpammbl, Tabaunupbl, PUCYHKN K apyrue);

MCNO/1b30BaTb Hay4YHbIM A3bIK B KAYECTBE CPeACcTBa Npu paboTe ¢ XMmuyeckon nHpopmaumei:
NPUMEHATb MexnpeameTHble (Gr3nyeckne 1 MaTeMaTUYECKUE) 3HAKM U CUMBOAbI, GOPMY b,
abbpeBunaTypbl, HOMEHKNATYpPY;

MCNO1b30BaTb 3HAKOBO-CMMBOJINMYECKMNE CpeacCTBa HArNAAHOCTH.

KoMMYHMKATUBHbIE YHUBEPCabHble yYebHble feNcTBUA:

3a/,aBaTb BONPOCHI MO cyllecTsy 06Cy»aaemon TeMbl B XOAe AManora u/unm AUCKyccumn, BbiCKasbiBaTb
naen, GopmMynmMpoBaTb CBOU NPeaNOKeHUA OTHOCUTENIbHO BbINONIHEHMA NPEA/IOXKEHHO 3a4a4K;



BbICTYNaTb C Mpe3eHTaumnen pesynbTaToB NO3HaBaTeIbHON AeATENbHOCTM, NOYYEHHbIX CAMOCTOATE/IbHO
WU COBMECTHO CO CBEPCTHMKAMM NPU BbIMOJHEHUN XMMUYECKOTO SKCNEPUMEHTA, MPAKTUYECKOM
paboTbl N0 NCcCNeA0BaHMIO CBOMCTB M3y4aeMblX BELLECTB, peannsaumm y4ebHOro NpoekKTa, 1
bopmMyMpoBaTb BbIBOAbI MO pe3y/ibTaTam NPOoBeAEHHbIX UCCIEA0BAHNM MYTEM COMNacoBaHMA NO3ULNIA
B Xoae obcyKaeHMA 1 oBMeHa MHEHUAMM.

PerynaTuBHble yHUBEpCabHble yyebHble AelCTBUA:

CaMOCTOATE/IbHO NNaHMPOBATb U OCYLLECTB/IATL CBOIO MO3HABATE/IbHYIO AEATE/IbHOCTb, onpeaensasn eé
LN 1 3a4a4M, KOHTPOIMPOBATL M MO Mepe HeobX04MMOCTU KOPPEKTUPOBATL NpeasiaraemMblit
aNropuTM AENCTBMIA NPU BbINMOAHEHMM YUebHbIX U UCCeA0BaTeNbCKUX 3a4a4, BbiGMpaTb Hanboee
3bPEKTUBHBIN CNOCO6 KX PeLleHUs C y4ETOM MOYYEHMA HOBbIX 3HAHUI O BELLLECTBAX U XMMMUYECKUX
peakumsx;

OCYLLECTBAATb CAMOKOHTPONb AeATe/IbHOCTU Ha OCHOBE CamMOaHa/M3a U CaMOOLEHKMN.
MPEOMETHbBIE PE3Y/IbTATHI

MpeameTHble pe3yibTaTbl OCBOEHMA NPOrPaMMbl MO XMMWUKU HA YIY6NEHHOM YPOBHE Ha YPOBHe
cpefHero obuiero ob6pasoBaHuA BKAOYALOT cneumduyeckme ana yyebHoro npegmeta «KXMMmA» HayYHble
3HaHWA, YMEHMA 1 cnocobbl AeNCTBMIA MO OCBOEHUIO, MHTEpNpPeTaLMn 1 NpeobpasoBaHMIO 3HAHUI, BUAbI
AeATeNbHOCTM NO NOAYYEHUIO HOBOTO 3HAHMA U MPUMEHEHUIO 3HAHWUI B PA3/IMYHBIX Y4eBHbIX CUTYaLUAX,
a TaKXKe B PeasibHbIX XXM3HEHHbIX CUTYaUMAX, CBA3AHHbIX C XMMMeN. B nporpamme no xvumuu
npeaMeTHble pe3y/ibTaTbl NPeACcTaBAeHbl MO rofamM U3yYeHUs.

10 KNACC
MpeameTHble pe3y/ibTaTbl 0OCBOEHMA Kypca « OpraHMyecKkas XMMmna» OTPaKatoT:

cbOpPMUPOBAHHOCTb NPEACTABAEHNN: O MECTE U 3HAYEHUWN OPFraHMYECKON XMMUU B CUCTEME
€CTECTBEHHbIX HayK U eé ponun B obecrneyeHnn yCTOMYMBOro Pa3BUTUS YENOBEYECTBA B peLleHnm
npob6.iem 3KO/IOTMYECKOM, IHEPreTUYECKON U NMLLLEBOM 6e30MacHOCTH, B Pa3BUTUM MeaULMHDI,
CO343aHNUN HOBbIX MAaTepPUasioB, HOBbIX MCTOYHMKOB 3HEPrnK, B obecneyeHnm paLmoHanbHOro
NpPUpPoAONo/b30BaHNsA, B GOPMUPOBAHUM MUPOBO33PEHUS M OBLLIEN KY/IbTYPbl YE/IOBEKA, a TaKXKe
3KO/IOrMYeckM 060CHOBAHHOIO OTHOLUEHMA K CBOEMY 34,0PO0BbIO M NPUPOLHON Cpese;

BnageHume CUCTEMOWN XMMUYECKUX 3HaHM[/JI, KOTOpaA BK/IKOYaeT: OCHOBONO1ararowne noHATUA —
XUMUYECKUNIA 91IEMEHT, aTOM, AP0 U INNEKTPOHHAA obosoyka aToMma, s-, p-, d-aTomHble Op6MTaIWI,
OCHOBHOE U BO36Y)-K,CI,éHHOG COCTOAHMA aTOMa, rm6pmp,143au,vm AdTOMHDbIX Op6VITal1€‘l71, MOH, MO1EKYNQ,
Ba/IEHTHOCTb, 3/1IEKTPOOTPUNLUATENIbHOCTb, CTENEHb OKUC/IEHUA, XMMNYECKAA CBA3b, MOJ1b, MOJTIAPHAA



Macca, MOAPHbIN 06bEM, YrnepoaHblii ckenet, dyHKUMOHaAbHAA rPpynna, paauKkan, CTPYKTYpHble
bopmybl (pa3BEPHYTbIE, COKPALLEHHbIE, CKe/IeTHbIE), N30MepPUA CTPYKTYPHasA U NPOCTPaHCTBEHHanA
(reomeTpuueckan, onTUyYecKas), M13omepbl, FOMOJIOTMYECKUI PAL, TOMOJIOTM, YIIEBOA0POAbI, KUCN0POA-
M a30TcoAepKallme opraHuyYeckne coeanHeHns, MOHOMEP, NoAUMEp, CTPYKTYpHOE 3BEHO,
BbICOKOMOJIEKY/IAPHbIE COEANHEHUS; TEOPUM, 3aKOHBI (Mepnoanyeckunin 3akoH . . MeHaeneesa,
TEOPUA CTPOEHMA opraHMYecknx sewects A. M. ByTnepoBa, 3aKOH COXpPaHEeHMA MacCbl BELLLECTB, 3aKOH
COXpaHEeHMA 1 NpeBpaLLeHUA SHEPTUN NPU XMMUYECKUX PeaKLmsX), 3aKOHOMEPHOCTU, CUMBO/IMYECKUIA
A3bIK XMMUU, MMPOBO33PEHYECKME 3HAHWA, IeXKalLme B OCHOBE MOHMMaHWUA MPUYUHHOCTU U
CUCTEMHOCTU XMMUYECKNX ABNEHUIA; NPeACTaBAEHMA O MEXAaHN3MaX XMMUUYECKUX PeaKLni,
TEPMOAMHAMMNYECKMX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX NPOTEKaHMA, O B3aMMHOM BAUAHUM aTOMOB
M rpynn aToMOB B MOJIEKYNaX (MHAYKTUBHbINA U Me30MepHbI 3¢ deKTbl, opueHTaHTb | v Il poaa);
daKToNOrnyeckne ceeaeHna o CBOMCTBAX, COCTaBe, NoayvyeHnn n 6e3onacHOM MCNoNb30BaHUK
BAKHEMLLMX OPraHNYECKMX BELLLECTB B ObITy U MPAKTUUYECKON AeATEIbHOCTU Ye/I0BEKA, OBLLMX HayYHbIX
NPMHLMNAX XMMMYECKOro MPon3BoACcTBa (Ha NpumMepe NPon3BoACTBa MeTaHoa, NepepaboTku HedTH);

Cd)OpMMpOBaHHOCTb YMEHMVIC BbIABNATb XapaKTepHblIE€ NPU3HAKU NoHATUNA, YCTaHaB/IMBaTb UX
B3aMMOCBA3b, NCMNO/1Ib30BaTb COOTBETCTBYOLWMNE NOHATUA NPU ONUCAHUN COCTaBa, CTPOEHNA U CBOWCTB
opraHn4yeckunx COQ,EI,MHEHVIﬁ;

cpopMMPOBaAHHOCTb YMEHUIA:

NCMNONb30BaTb XMMUYECKYHO CUMBOJIUKY A8 COCTaBNEHUS MONEKYAAPHBIX U CTPYKTYPHbIX (Pa3BEPHYTHIX,
COKPALLEHHbIX U CKeNeTHbIX) GOPMYJT OPraHNYECKUX BELLLECTB;

COCTaB/IATb YPAaBHEHUA XMMUYECKMX PEAKLMNIM U PACKPbIBATb UX CYLLHOCTb: OKUCAUTEIbHO-
BOCCTAHOBUTE/IbHbIX PeaKLMN NOCPeACTBOM COCTaBNEHUA 3NEKTPOHHOIo 6anaHca 3aTUX peakumi,
peakumnit MOHHOro obmeHa NYTEM COCTaBAEHMA UX NOJIHbIX U COKPALLEHHbIX MOHHbIX YPaBHEHWN;

M3roTaBnMBaTb MOAENIM MONEKY OPraHMYEeCKUX BELECTB A1A UANOCTPALMM UX XUMUYECKOro U
MPOCTPAHCTBEHHOMO CTPOEHMS;

CcPOPMMPOBAHHOCTb YMEHWI: YCTaHABIMBaTb NPUHAANEKHOCTb M3YYEHHbIX OPraHMYEeCKMX BELLEeCTB No
WX COCTaBY M CTPOEHUIO K oNpeaenéHHOMY Knaccy/rpynne coeanHeHnn, aBaTb UM Ha3BaHUA No
cuctemaTnyeckol HomeHknaType (IUPAC) n npuBoanTb TpMBMaAbHble Ha3BaHWUA AN OTAE/bHbIX
npeacTaBuTeneit opraHMYeCcKux BeLLEeCTB (3TUNEH, aLeTUAeH, TONYO, FULLEPUH, STUIEHTINKOb,
deHon, dbopmanbaern, auetanbaerns, aueToH, MypaBbMHasA KUCNOTa, YKCYCHAA KMCAOTA, CTeapUHOBaA,
ONEeNHOBAsA, NaIbMUTUHOBAA KNCAOTbI, IMNLMH, aNaHUH, ManbTo3a, GPYKTO3a, aHUAWNH, ANBUHUA,
W30MpPeH, XJI0POMNpPEH, CTUPOA U Apyrue);

Cq)OpMMpOBaHHOCTb YMEeHUA onpeaenatb BU4 XMMMUYECKOW CBA3U B OpraHn4yecCknx coeanHeHnAax
(KOBaﬂeHTHaH U MOHHaA CBA3b, O- U TT-CBA3b, BOAOPOAHAA CBH3b);

chOpPMMUPOBAHHOCTb YMEHUA NPUMEHATL NOMOKEHMA TEOPMM CTPOEHMA OpraHUYeckunx sewects A. M.
ByTneposa ans 06bACHEHMA 3aBUCUMOCTM CBOMCTB BELLLECTB OT UX COCTaBa M CTPOEHMUS;

CcPOPMMPOBAHHOCTb YMEHWNI XapaKTepu3oBaTb COCTaB, CTPOEHNE, PU3NYECKUE N XUMUYECKNE CBOMCTBA
TUNKWYHbIX NPeAcTaBUTENEN Pa3/IMYHBIX KNAaCCOB OPraHNYECKUX BELLLeCTB: aNKaHOoB, LIMKN0a/KaHoB,
a/IKeHOB, a/IkaIeHOB, a/IKNHOB, apOMaTMYECKUX Yr1eBOA0POA0B, CUPTOB, a/ibAernaos, KETOHOB,



KapbOHOBBIX KUC/IOT, MPOCTbIX U COMKHbIX 3PUPOB, }KUPOB, HUTPOCOEANHEHNI U aMUHOB, aMUHOKUCAOT,
6enKoB, yrnesoaos (MoHO-, An- 1 NOIMCaxapuaoBs), NAIOCTPUPOBATL FEHETUYECKYIO CBA3b MeXAy HUMMU
YPaBHEHUAMM COOTBETCTBYIOLLMX XMMUNYECKMX PEAKLMI C UCNOIb30BAHMEM CTPYKTYPHbIX popmy;

cPOPMMPOBAHHOCTb YMEHWUS NOATBEPKAATE HA KOHKPETHbIX MPUMEPAX XapaKTep 3aBUCMMOCTH
peaKLMOHHOM cNocOBHOCTM OpraHUYeCcKUX COeIMHEHNI OT KPAaTHOCTM M TUMa KOBaNIEHTHOM cBAA3n (0- U
TI-CBA3M), B3aMMHOTO B/IMAHUA aTOMOB W Fpynmn aTOMOB B MOJIEKYNAX;

chOpPMMPOBAHHOCTb YMEHUA XapaKTepn30BaTb MCTOUYHMKM YINEBOAOPOLAHOTO Chipbs (HEDTb, NPUPOLHLIN
ras, yrosb), cnocobbl ero nepepaboTkn M NPAKTUYECKOE NPMMEHEHME NPOAYKTOB NepepaboTky;

chopMMPOBAHHOCTb BAAAEHMA CUCTEMOM 3HAHMIN O eCTECTBEHHO-HAYYHbIX MeTOA4aX NO3HaAHMNA —
HabAeHUN, USMEPEHUN, MOAETIMPOBAHNK, SKCNEPUMEHTE (PeanbHOM U MbIC/IEHHOM) U YMEHUA
NPUMEHATb 3TU 3HAHMUS;

CcPOPMMPOBAHHOCTb YMEHUA MPUMEHATb OCHOBHbIE OnepaLmm MbICIUTENbHOW AEATENbHOCTU — aHaNu3 U
CUHTE3, cpaBHeHKe, 0606L1eHNe, CMCTEMAaTM3aLMIO, BbIABNEHNE NMPUYNHHO-CNEACTBEHHbIX CBA3EN — ANA
M3y4YeHMA CBOMCTB BELLECTB U XMMUYECKUX PeakLuii;

CPOPMMPOBAHHOCTb YMEHMWIA: BbIABAATb B3aMMOCBA3b XMMUUYECKUX 3HAHWUI C NOHATUAMM U
npeacTaBAeHUAMU APYrMX eCTeCTBEHHO-HayUYHbIX NpeamMeTos A1a 6onee 0Co3HAHHOro NOHMMaHUA
CYLWHOCTU MaTepPManbHOro eAMHCTBa MUPA, UCNOJb30BaTh CUCTEMHbIE 3HAHWUA NO OPraHNYECKON XMMMK
ANA 06BbACHEHUA U NPOTrHO3UPOBAHMA ABNEHUIN, UMEIOLLMX eCTEeCTBEHHO-HayUYHYI0 NPpUpPoAY;

chOpPMMPOBAHHOCTb YMEHUIA: NPOBOAMUTL PACYETHI MO XMMUYECKMM GOPMYIaM U YPaBHEHMAM
XMMUYECKUX PeaKkLmii C UCNOb30BaHNEM GU3NYECKUX BEMYMH (Macca, 06bEM ra3os, KOJIMYECTBO
BELLECTBA), XapaKTEPU3YIOLLMX BELLECTBA C KOJIMYECTBEHHOW CTOPOHbI: PACUYETbI NO HAXOXKAEHWIO
XMMMYECKoW GOpMY/ibl BELLECTBA MO M3BECTHbIM MAaCCOBbIM AONAM XMMUYECKUX IN1EMEHTOB, MPOAYKTaM
CropaHus, NJOTHOCTM ra3oobpasHbIX BELLECTB;

chOpPMUPOBAHHOCTb YMEHUIA: MPOrHO3MPOBaTb, aHa/IM3NPOBaTb U OLLEHMBATb C NO3ULLUIA SKONOTNYECKOM
6e30nacHOCTM NocneacTsmA 6bITOBOM M NPOU3BOACTBEHHOM AEATENbHOCTU YeNoBeKa, CBA3aHHOM C
nepepaboTKOM BeLLEecTs, NCMO/b30BaTh NOJYYEHHbIe 3HaHUA A8 NPUHATUA MPAMOTHbIX PeLIeHW
npobaem B CUTYaLMAX, CBA3AHHbIX C XMMMUEN;

cHOPMUPOBAHHOCTb YMEHUIA: CAMOCTOATENIbHO NAAHNPOBATb U NPOBOAUTL XMMUUYECKUNI SKCNEPUMEHT
(nony4yeHne n n3yyeHme CBOMCTB OpraHUYECKMX BELLECTB, KayeCTBEHHble peaKkLuun yrnesoaopoaos
Pa3IMYHbIX KNAacCOB U KUC/IOPOACOAEPIKALLNX OPraHUYECKUX BELLECTB, PelleHne SKCNepuMeHTaIbHbIX
3a/a4 No pacno3HaBaHMI0 OpraHMYeCcKMX BeLwecTs) c cobaogeHnem npasun besonacHoro obpaleHua ¢
BellecTBamm 1 nabopatopHbiM 06opyaosaHMem, GopmMyanMpPoBaTh Lieab UCCNeA0BaHNA, NPEACTaBAATb B
pasnnyHoi Gopme pesyabTaTbl SKCNEPUMEHTA, aHAIM3UPOBATb U OLLEHUBATb UX AOCTOBEPHOCTb;

chOpPMUPOBAHHOCTb YMEHUI:

cob0aTh NPaBKMAa 3KOJOTMYECKN LenecoobpasHoro noseseHus B 6biTy U TPYAOBOMN AeATENbHOCTM B
LeNAx COXpaHeHUA CBOEro 3,0P0BbA, OKPYXKaloLWen NPUPOAHON cpeabl U AOCTUHKEHMUA €€ YCTOMYMBOTO
pasBuTUS;



0CO3HaBaTb OMNACHOCTb TOKCMYECKOro AENCTBUA Ha *KUBbIE OPraHM3mMbl onpeaenéHHbIX OpraHMYecKmx
BeLLEeCTB, NMOHMMaA cmbica nokasatena MNAkK;

dHan3npoBaTb Ll,e}'IECOO6pa3HOCTb npumeHeHnA opraHM4YeCKknx seLlecTs B MPOMbILLNEHHOCTU U B 6bITy
C TOYKUN 3peHNA COOTHOLWEHNA PUCK-NMO/1b33,

chOpPMMPOBAHHOCTb YMEHWIA: OCYLLECTBAATL Lie/IeHanpPaBAeHHbI NOUCK XMMUYECKON MHPOPMaLMK B
PasNNYHbIX UICTOYHMKAX (HayuyHaa U ydebHO-HayyHaa AnTepaTypa, CPeacTBa MaccoBoin MHbopmMmaL MK,
NHTEpHET 1 Apyrue), KpUTUYECKM aHANN3MPOBATb XMMMUYECKYI0 MHbOPMaLMIo, nepepabaTtbiBaTb €€ U
MCNo/ab30BaTb B COOTBETCTBUM C MOCTAaBAEHHOM yYebHOW 3agaueit.

11 KNACC
MpeameTHble pe3ynbTaTbl 0OCBOEHMA Kypca «O6Lian n HeopraHUYeckan XMMmna» oTparkatoT:

chopMMpPOBaHHOCTb NPeACTaBAEHMIA: O MaTepuaibHOM eAUHCTBE MUPa, 3aKOHOMEPHOCTAX U
Nno3HaBaeMoCTU ABNEHUN npunpoabl, 0 mecte U 3Ha4YeHUN XMMmnm B cucteme eCteCtBeHHbIX HayK U eé
ponu B obecneyeHnn yCToMYMBOro Pa3BUTUA, B peLleHnn NPobaem 3KON0rMYeCcKon, SHepreTMYeckom u
nuueson 6e30nacHOCTH, B Pa3BUTUN MeAULIMHbBI, CO34aHUM HOBbIX MaTepPM1asioB, HOBbIX MCTOYHMKOB
3Hepruu, B obecneyeHnn paLmMoHanbHOro NPUPoAON0/b30BaHUsA, B GOPMUPOBAHUN MUPOBO33PEHUA U
oblLei KyNbTypbl YeN0BeKa, a TaKXKe 3KON0rM4eckn 060CHOBAHHOIO OTHOLLEHUA K CBOEMY 340P0BbIO U
npupoaHon cpeae;

B/IaZlEHNE CUCTEMOM XMMMUUYECKMX 3HAHMIN, KOTOPaA BKOYAET: OCHOBOMO/1aratowme noHATUS —
XMMMUYECKUI 2/IEMEHT, aTOM, AP0 aToMa, M30TOMbI, 3/IeKTPOHHaA 060/104Ka aTomMa, S-, p-, d-aTOMHble
opbutanu, ocHoBHOE 1 BO3bYXKAEHHOE COCTOAHMA aToMa, r’Mbpuansaumna aToMmHbIx opbuTaneit, MoH,
MOJIEKY A, BAJIEHTHOCTb, 3/1IEKTPOOTPUL,ATENBHOCTb, CTENEHb OKUCNEHUS, XMMNYECKan CBA3b
(KoBaneHTHanA, MOHHasA, MeTaNNMYeCKas, BOAOPOAHAnA), KPUCTANIMYECKas PeLETKa, XMMMUEeCcKas
peakuma, pacTBOp, 3/IEKTPOJIUTbI, HEINIEKTPOINTbI, INIEKTPOSIUTUYECKAA AMCCoLUMaLmA, CTENEHb
Auccoumaumm, BOAOPOAHbIN NOKasaTeslb, OKUC/INTENb, BOCCTAaHOBUTE b, TEMIOBOM 3PPEKT XMMUYECKOM
peaKLnn, CKOPOCTb XMMNYECKOM peaKkLnmn, XMMUUYECKoe paBHOBECKE; TEOPUM U 3aKOHbI (Teopus
3/1IEKTPO/IUTUYECKOW AnCcoLuMaumnm, nepuogmdeckmii 3akoH .M. MeHaeneesa, 3aKOH COXpPaHeHUs
MaCCbl BELLECTB, 3aKOH COXPAHEHMA N MPEBPALLEHNA SHEPTUN MPU XUMUYECKUX PeaKUUAX, 3aKOH
NOCTOSIHCTBA COCTaBa BELLLEeCTB, 3aKOH AeNCTBYHOLINX Macc), 3aKOHOMEPHOCTU, CUMBOIMYECKMIA A3bIK
XMMUW, MMPOBO33pEHYECKME 3HaHUA, IeXKalline B OCHOBE NOHMMAHUA NPUYNHHOCTU M CUCTEMHOCTH
XUMMUYECKUX ABNEHUI; COBPEMEHHbIE NPeCcTaB/eHNA O CTPOEHUN BeLWecTBa Ha aTOMHOM, MOHHO-
MOIEKYNIAPHOM U HAAMOJIEKYIAPHOM YPOBHSAX; NPeACTaBAEeHNA O MEXaHN3MaX XMMUYECKUX PEAKLINA,
TEPMOANHAMUYECKUX N KNHETUYECKMX 3aKOHOMEPHOCTAX UX MPOTEKAHUA, O XMMUYECKOM PaBHOBECUM,
pacTBOpax M AMUCMNEPCHbIX cUCTeMax; GaKTOOrMYeckne cBeZleHMA 0 CBOMCTBAX, COCTaBe, MOJIYYEHUUN U
6e30nacHOM UCMO/Ib30BAHUWN BaXKHENLLNX HEOPraHMYECKMX BELLECTB B ObITY U MPaKTUYEeCKoM
OEeATEeNbHOCTU Ye0BEeKa, 06LMX HayYHbIX MPUHLMMAX XMMUYECKOTo NPOU3BOACTBA;

chOpPMMPOBAHHOCTb YMEHUIA: BbIABAATL XapaKTePHble NPU3HAKM NOHATUIM, YCTaHABAMBATb UX
B3aMMOCBSA3b, MCMO/1b30BaTb COOTBETCTBYIOLIME MOHATUA NPU ONMCAHUM HEOPraHUYECKNX BELLECTB U UX
npeBpaLLeHnit;



chOPMUPOBAHHOCTb YMEHMA NCMOJIb30BATb XMMUYECKYIO CUMBOJINKY ANA COCTaBAEHUA GOPMYA BELLECTB
N YPaBHEHUIN XMMUYECKUX peaKL i, cucTeMaTUYeCKyo HoMmeHKnaTypy (IUPAC) 1 TpuBManbHbie
Ha3BaHMA OTAENbHbIX BELLECTB;

chOpPMUPOBAHHOCTb YMEHMA ONPEAENATb BAa/IEHTHOCTb U CTENEHb OKUCNEHUSA XUMUYECKUX SN1EMEHTOB B
coeMHEeHMUAX, BUA, XMMUYECKOM CBA3K (KOBaNeHTHas, MOHHan, MeTanndyeckas, BOAOPOAHaA), TUN
KPUCTaN/INYECKOM PELLETKN KOHKPETHOIO BELLLECTBa;

CPOPMMPOBAHHOCTb YMEHUA 06BACHATb 3aBUCUMOCTb CBOMCTB BELLECTB OT BUAA XMMUYECKOW CBA3MU U
TUNa KPUCTANINYECKOW PELETKN, 0BMEHHbIN U AOHOPHO-aKLENTOPHbIN MexaHU3mbl 06pa3oBaHKA
KOBa/IEHTHOW CBA3Y;

cPOPMMPOBAHHOCTb YMEHWI: KNaccuduULMPOBaTb: HEOPraHNYECKME BELLECTBA NO UX COCTaBY,
XMMUYECKME PeakumMmn MO PasNYHbIM NPU3HAKaM (YUCY M COCTABY pearmpytoLLnx BELLEeCTB, TENJI0BOMY
3pdeKTy peakumm, USMEHEHUIO CTEMNEHEN OKMCNEHMA 31eEMEHTOB, 06PaTUMOCTH, y4aCTUIO KaTain3aTopa
W Apyrue); CaMocToATeIbHO BbIOMPATb OCHOBAHWUA U KPUTEPUU ANA KNacCUPUKALLUM U3yHaeMblX
BELLECTB U XMMUYECKUX PEAKLMIA;

chopMMPOBAHHOCTb YMEHMA PACKPbIBATb CMbICA NEpUOAMUYEcKoro 3akoHa . N. MeHaeneesa u
AEeMOHCTPUPOBATb €ro CUCTEMATU3IUPYIOLLYIO, 06BACHUTE/IbHYIO U NPOrHOCTUYECKYIO GYHKLMK;

CchOPMUPOBAHHOCTb YMEHUI: XapPaKTEPU30BATb INEKTPOHHOE CTPOEHME aTOMOB M MIOHOB XMMUYECKMX
31eMeHTOB NepBoro—4eTBépToro nepmnoaos MNepuoanyeckon cuctemol 4.U. MeHaeneesa, Mcnonbsys
NOHATUA KIHEPreTUYECKNE YPOBHUY», KIHEPreTUYECKNE NOAYPOBHUY, «S-, P-, d-aTOMHble opbuTanun»,
«OCHOBHOE M BO3bOYXAEHHOE 3HEepreTUYecKne COCTOAHUA aToMa»; 0OBACHATb 3aKOHOMEPHOCTH
M3MEHEHMA CBOMCTB XMMNYECKUX 3/1IEMEHTOB N NX COEAUHEHUI NO Nepuoaam 1 rpynnam
Mepuoaunyeckoit cuctemnbl [. . MeHaeneesa, BanieHTHblE BOSMOXHOCTWM aTOMOB 3/IEMEHTOB Ha OCHOBe
CTPOEHMA UX 3NEKTPOHHbIX 060104EK;

chOpMMPOBAHHOCTb YMEHUIA: XapaKTepM30BaTb (ONUCLIBATL) 0BLLME XMMUYECKME CBOMCTBA BELLECTB
PasNnYHbIX KN1AacCOB, NOATBEPKAATb CYLLECTBOBAHME FEHETUYECKOMN CBA3M MEXKAY HEeOPraHUYECKMMM
BELLECTBaMM C MOMOLLbIO YPAaBHEHWN COOTBETCTBYOLLMX XMMUYECKUX PeaKkLumi;

CcPOPMMPOBAHHOCTb YMEHWA PACKPbIBATb CYLLHOCTb: OKUC/INTENIbHO-BOCCTAHOBUTE/IbHbIX PEAKLLUi
nocpencTBOM COCTAB/IEHUA SNEKTPOHHOTO 6anaHca 3TUX Peakumii; peakunin MIOHHOro obmeHa NyTém
COCTaB/IEHUS UX NMOJIHbIX M COKPALLLEHHbIX MOHHbIX YPaBHEHUI; peakuuii rmaposin3a; peakuymii
KomnnekcoobpasoBaHUA (Ha Npumepe rmapPOKCOKOMMIEKCOB LIMHKA U altOMUHUA);

CcPOPMMPOBAHHOCTb YMEHWNA 06 BACHATL 3aKOHOMEPHOCTM NPOTEKAHUA XMMUYECKUX PeaKLuii ¢ y4ETOM
NX SHEPreTUUYECKMUX XapaKTEPUCTUK, XapaKTep MU3MEHEHNA CKOPOCTM XMMUYECKOM peaKLuun B
33aBMCMMOCTM OT Pa3/IMYHbIX GaKTOPOB, a TAKMKE XapaKTep CMeLLeHUA XMMUYECKOro paBHOBECHKS Nog,
B/IMAHMEM BHELWIHUX BO3aencTBUIA (NpuHumn fle WaTenbe);

Cq)OpMMpOBaHHOCTb YMEHUA XapaKTepn3oBaTb XUMHUYECKNE peaKUnn, nexxaune B oCHoBe
NpPpOMbILW/IEHHOroO Nosy4yeHunAa cepHoﬁ KMNCNOTbl, aMMWMaKa, O6UJ,VIe Hay4Hble NPpUHUUNbI XMMUYECKUX
npon3BoAcCTB, LI,EJ'IeCOO6pa3HOCTb NPUMEHEHNA HEOPraHNYeCKMnX BewecTs B MPOMbIWLNIEHHOCTN U B 6b|Ty
C TOYKWN 3peHNA COOTHOLWEHNA PUCK-MO/1b33,



chOpPMUPOBAHHOCTb BNAAEHNA CUCTEMOW 3HAHWI O MeToZlaX HayYHOro NO3HaHMA ABAEHUI NpuUpoabl —
HabnaeHne, U3mepeHne, Mo4eIMPOBaHNE, SIKCNEPUMEHT (peasibHblil U MbICIEHHbIN), UCMONb3YEMbIX B
€CTECTBEHHbIX HayKaX, YMEHMA MPUMEHATb 3TU 3HAHUA NPU IKCNEPUMEHTANbHOM UCCAEA0BaHUM
BELLECTB 1 ANA 06bACHEHUA XMMUYECKUX ABIEHUIN, UMEIOLLMX MECTO B NPUPOAE, NPAKTUYECKOM
0eATeNbHOCTU YeI0BEKa M B NOBCEAHEBHOM KU3HY;

Cd)OpMMpOBaHHOCTb YMEHWA BblAB/IATb B3aUMOCBA3b XMMUNYECKUX 3HAHWUI C NOHATMAMMU U
npeacrtaBneHnAMM Apyrnx eCteCtBeHHO-Hay4HbIX npeaMeToB aNA 6onee 0CoO3HaHHOrO NOHMMAaHKA
mMaTepunaabHOro eanMHCTBa MuUpa,;

chopMMPOBaAHHOCTb YMEHUA NPOBOANTb PACYETbI: C UCMO/Ib30BaHNEM MOHATUIN «MaccoBas 40NA
BelLecTBa B PacTBope» U «KMONAPHAA KOHLLEHTPaLUUA»; Macchl BelllecTBa MAn o6bEma rasa no
M3BECTHOMY KO/ZIMYECTBY BeLlecTBa, Macce Man o6bEMY OAHOIO 13 yYaCTBYIOLINX B PeaKL MM BELLECTs;
Tennosoro a¢pdeKTa peakLmm; 3HaueHNa BOAOPOAHOMO NOKa3aTe s PacTBOPOB KUC/OT U LLe/ioYeit ¢
M3BECTHOW CTeNeHbio Auccoumaumm; maccbl (06bEma, KoNMYecTsa BellecTsa) NPoAYKTa peakuuu, ecnm
04HO N3 UCXOAHbIX BELLECTB AaHO B BUAE pacTBopa C onpeaenéHHOM MaccoBOW Aoel PacTBOPEHHOTO
BeLLecTBa AN AaHO B U36bITKe (MMeeT NpMMecH); 40U BbIXOAa NPOAYKTa peakuumn; 06 bEMHbIX
OTHOLLIEHWI ra30B.;

chOpPMMPOBAHHOCTb YMEHWIA: CAMOCTOATENIbHO NJIaHNPOBATb M NPOBOANTb XMMUUYECKNI IKCNEPUMEHT
(npoBeaeHue peakLmit MIOHHOrO 06MeHa, MOATBEPKAEHME KAUECTBEHHOro COCTaBa HEOPraHNYEeCKMX
BELLECTB, ONpeseseHne cpeapbl pacTBOPOB BELECTB C NOMOLLbIO MHAMKATOPOB, U3yYEHUE BAUAHMA
pasNnYHbIX paKTOPOB HA CKOPOCTb XMMUUYECKOWN peakumnn, pellueHmne SKCnepuMeHTa bHbIX 3a4a4 no
Temam «MeTannbi» U «HemeTannbi») c cobnoaeHnem npasua 6esonacHoro obpalleHma ¢ BewecTBamm
1 nabopatopHbim 0bopygoBaHMeM, GOPMYANPOBATDL Lieb UCCNEeA0BaHUA, NPEACTaBAATL B PAa3/INUYHOM
bopme pesynbTaTbl SKCNEPUMEHTA, aHAIM3NPOBATL M OLLEHMBATb UX AOCTOBEPHOCTb;

cbopMMPOBAHHOCTb YMEHUI: cob1t04aThb NpaBuK/ia Nob30BaHUA XMMNYECKOMN NOCYya0M U
nabopatopHbIM 06opyaoBaHMeM, obpallleHUs C BELLECTBAaMM B COOTBETCTBUM C MHCTPYKLUUAMM NO
BbINOJIHEHWNIO 1aBOPATOPHBIX XMMUYECKUX OMbITOB, 3KOJIOTMYECKM LiesecoobpasHoro nosegeHus B 6Ty
W TPYLAOBOM AEATENbHOCTM B LLE/ISIX COXPaHEHMA CBOEro 340Pp0BbA, OKPYKaloLLEe NPUPOSHOM cpeabl U
OOCTUKEHMUA eé YyCTONYMBOro pa3BUTMA, OCO3HABATb ONACHOCTb TOKCMYECKOTO AEMUCTBMA HaA KUBble
OpraHu3mbl onpegenéHHbIX HeOpraHMYeCcKnX BeL,ecTs, NOHMMAA CMbICA NoKa3satena MAK;

cbOpPMMUPOBAHHOCTb YMEHUIA: OCYLLLECTBIATL LiefIeHanpPaBAeHHbIN MOMCK XMMUYeCcKon nHdopmMmauunm B
Pa3NMYHbIX MCTOYHUKAX (Hay4yHan 1 yyebHO-Hay4yHas AMTepaTypa, cpeacTsa MaccoBon MHpopmaLmu,
NHTepHEeT 1 gpyrue), KPUTUYECKU aHaNM3MPOBaTb XMMUYECKYo MHGOopMaUUto, nepepabaTbiBaTh €€ U
MCNo/1b30BaTb B COOTBETCTBMM C MOCTaBAEHHOM y4ebHOM 3agavei.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KNACC
Konunuyectso yacos
DNEeKTPOHHble (undpoBble)
Ne n/n HavmeHoBaHuWe pa3aenos 1 Tem Nporpammel
Beero KOHTpOANbHbIE MpaKTunyeckue obpasoBaTtenibHble pecypchbl
paboTbl paboTbl
Pasgen 1. TeopeTnyeckne oCHOBbI OPraHUYECKON XMMUK
11 MpegmeT opraHMYeckom xummuun. Teopua cCTpoeHuA 8 Bubnnoteka LLOK
' opraHuyecknx coeguHeHnit A. M. bytneposa https://m.edsoo.ru/d69df650
UTtoro no pasgeny 8
Pasgen 2. Yrnesogopogpbl
21 MpeaenbHble yrnesogopoabl — anKkaHbl, 5 Bubnunoteka LOK
' LMKNOANKaHbI https://m.edsoo.ru/d69df650
59 HenpepenbHble yrneBoaopoabl: anKkeHbl, 14 1 Bubnanoteka LLOK
' aNKagmeHbl, anKuHbl https://m.edsoo.ru/d69df650
2.3 ApomaTuyeckue yrnesoaopoapl (apeHbl) 8 bubauotexa LIOK
' P yraesoAopoart ap https://m.edso0.ru/d69df650
54 MpupogHble UCTOYHUKN YrIeBOA0POL0B U UX 4 Bubnunoteka LLOK

nepepaboTka

https://m.eds00.ru/d69df650



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

Bubnanoteka LOK

2.5 [anoreHnpon3BoaHbIe Yr1eBoa0po408 4
P A y AOPOA https://m.edsoo.ru/d69df650
UTtoro no pasgeny 35
Pasaen 3. Kucnopopacoaep:kalime opraHM4eckme coegmuHeHus
Bubnanoteka LOK
3.1 CnupTtbl. PeHon 11
P https://m.eds00.ru/d69df650
KapboHunbHble coegMHEHUA: anbaernapl 1
3.2 KeToHbl. KapboHoBble KUcnoTbl. CoXKHbIe 3dpupbl 21 bubauotexa LIOK
' +hap ' pel- https://m.edsoo.ru/d69df650
HKupbl
33 VrneROb] g Bubnanorteka LOK
' A https://m.edsoo.ru/d69df650
UTtoro no pasgeny 41
Pasgen 4. AsoTcogeprKalLime opraHM4Yeckne coeguHeHms
Bubnanoteka LOK
4.1 AMMHbI. AMUHOKKNCNOTbI. Benkn 12
https://m.eds00.ru/d69df650
Utoro no pasgeny 12
Paspen 5. BbicokomoneKkynsapHble coeanHeHua
5.1 BbicOKOMONEKyNsipHble coeAnHEeHUA 6 bubnmorexa LIOK
' yAAp A https://m.edsoo.ru/d69df650
UToro no pasaeny 6



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

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

102




11 KNACC

Konunyectso 4acos

DNeKTPOHHbIe (LndpoBble)

Ne n/n HanmeHoBaHWe pa3aenos 1 Tem Nporpammel
Beero KoHTpoAnbHbIE MpakTnyeckume obpasoBaTtenibHble pecypchbl
paboTbl paboTbl
Pasgen 1. TeopeTnyeckme OCHOBbI XMMUM
CtpoeHune atoma. NMeprnoanyecknin 3aKoH u
1.1 Mepunoanyeckan cmctema XMMmMYeCcKnx 13 bubnmoreka LIOK
' proA https://m.edsoo.ru/2dd57f24
anemeHToB . N. MeHgeneesa
Bubnnorteka LOK
1.2 CtpoeHue BellecTBa. MHoOroobpasme seLecTs 17 1
P - P - https://m.edsoo.ru/2dd57£24
1.3 Xnmunyeckume peakumm 35 1 3 bubnmorexa LIOK
' peaxt https://m.edsoo.ru/2dd57f24
UTtoro no pasgeny 65
Pasgen 2. HeopraHunyeckasa xmumus
Bubnnoteka LOK
2.1 HemeTannbli 61 1 3
https://m.edsoo.ru/2dd57f24
Bubnnorteka LOK
2.2 MeTannbl 35 1 2
https://m.edsoo.ru/2dd5724
Utoro no pasgeny 96



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

Pasgen 3. Xumunsa m }KU3Hb

Bubnnorteka LOK

3.1 MeToabl NO3HAHUA B XUMUN. XUMUA U XKN3Hb 9

A https://m.edsoo.ru/2dd57124
UToro no pasaeny 9
OBLUEE KOMMYECTBO YACOB MO NMPOrPAMME 170



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

MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC
KonunuecTso yacos
Ne [ata
o/ Tema ypoKa KoHTPONbHblE MpakTudeckme n3yueHms JNeKTpOoHHble LndppoBble 06pa3oBaTesibHbIe pecypchbl
Beero paboTbl paboTbl
MpeseHTauma (MHOPOYPOK):
https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html Ypok
(Undposas bubnnoteka):
Mpeamer 1 sHaveHme https://app.onlineschool-1.ru/10-klass/himiya/predmet-
N organicheskoj-himiil/article Buaeoypok: http://school-
OpPraHNYecKomn XMmmm,
collection.edu.ru/ Ypok (Aknacc):
npeacTaBaeHue O oL
1 MHOF00GPa3MM 1 https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/predmet-
opranmH ECKEIX organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
CoeANHERUN organiches -6447217 Bugeoypok (UHTepypok):
https://interneturok.ru/lesson/chemistry/10-klass/bvved
enieb/predmet-organicheskoy-himii-rol-organicheskih-
veschestv-v-zhizni-cheloveka Ypok
(P2LL):https://resh.edu.ru/subject/lesson/6149/
D/IeKTPOHHOE CTPOEHME MpeseHTaumsa: https://infourok.ru/prezentaciya-po-
aTtoma yrnepopga himii-stroenie-atoma-ugleroda-klass-271196.html
2 (ocHoBHOE M 1 Ypok (AKnacc): https://www.yaklass.ru/p/himija/10-

BO3OYXAEHHOE
CcoCTOsIHUA).

klass/osnovy-organicheskoi-khimii-6490554/
sostoianie-elektronov-v-atome-s-p-orbitali-
elektronnaia-konfiguratciia- -6447220/re-4a9b0{74-



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://resh.edu.ru/subject/lesson/6149/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article

e44d-45aa-9acd-eOcad6dacl 63 Buaeoypok:
http://school-collection.edu.ru/ Buaeoypok
(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvved
enieb/elektronnoe-stroenie-atoma-ugleroda

BasieHTHble BO3MOXHOCTH
aToma yrnepoaa

Buaeoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvved
enieb/kovalentnaya-svyaz-v-organicheskih-
soedineniyah Npe3seHTauun
MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-elektronnaya-priroda-himicheskih-svyazey-v-
organicheskih-soedineniyah-3998996.html
Buaeoypok: http://school-collection.edu.ru/

(AKnacc):https://www.yaklass.ru/p/himija/10-klass/osn
ovy-organicheskoi-khimii-6490554/khimicheskaia-
sviaz-v-organicheskikh-soedineniiakh-6482959

Xvmmnyeckas cBA3b B
OpraHUYecKnx
coeguHeHunAXx.

[[BubnnoTeKa LIOK https://m.edsoo.ru/8d39f5c8]]

Tunbl rMbpugmsaumm

[[BubanoTeka LOK https://m.edsoo.ru/8d39f5c8]]

Teopua ctpoeHunsa
OpraHMyecKkmnx
coeauHeHnn A. M.
bytneposa

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

Buaeoypok
(MHTepypoK):https://interneturok.ru/book/chemistry/10
-klass/organicheskaya-himiya-10-klass-rudzitis-g-e#

YpoK (Aknacc): https:// www.yaklass.ru/p/himija/10-

klass/osnovy-organicheskoi-khimii-6490554/



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8

sostoianie-elektronov-v-atome-s-p-orbitali-
elektronnaia-konfiguratciia- -6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217 Ypok (LudpoBsas
bubnuoteka):https://app.onlineschool-1.ru/10-klass/hi
miya/osnovnye-polozheniya-teorii-himi/article
MpeseHTauma (MHOPOYPOK):
https://infourok.ru/teoriya-stroeniya-organicheskih-
soedineniy-umk-rudzitis-1651623.html

Bunapbl usomepum:
CTPYKTYpHaA,
NPOCTPaHCTBEHHASA.
DNeKTPOHHble adpdeKTbl B
MOJIEKY1aX OPraHUYeCcKnX
coeanHeHnn

Bubnunoteka LLOK https://m.edsoo.ru/b0e61661

MpeacTtasnexHue o
Knaccudumkauum m
cUcTEMATUYECKan
HomeHKnaTypa (IUPAC)
OpraHMYeCcKUxX BELLEeCTB

Buaeoypok: http://school-collection.edu.ru/
Bugeoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvved
enieb/klassifikatsiya-organicheskih-soedineniy Ypok

(AKnacc): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/
klassifikatciia-organicheskikh-veshchestv-6447504
MNpeseHTauma
(MH®OYPOK):https://infourok.ru/prezentaciya-k-
uroku-klassifikaciya-organicheskih-
soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-
organicheskih-soedinenij-5322147.html



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
http://school-collection.edu.ru/
https://m.edsoo.ru/b0e61661
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article

Knaccudumkauma peakumm

Bubnnoteka LOK Bubnumoreka

a/IKaHOB

9
B OpPraHM4YecKkomn Xmummnm Pahttps://m.edsoo.rulll https://resh.edu.ru
DNEeKTPOHHble 3ddeKTbI B
P o Bubnnoteka LOK Bubnunoreka
10 MONEKyIlax OpraHnYecKmx
. P3https://m.edsoo.rulll https://resh.edu.ru
coeguHeHumn
ANKaHbl: TOMONOTNYECKMIA
pag, obwas dopmyna,
11 HOMEHKaTypa n Bubnunoteka LUOK Bubanoteka
n3omepus, 3N1EKTPOHHOEe P3https://m.edsoo.rulll https://resh.edu.ru
M NPOCTPaHCTBEHHOE
CTPOEHME MOJIEKYN
Fomonoruyeckui ps
1 PAA Bubnnoteka LLOK Bubnumoteka
a/IkaHoB, ero
Pahttps://m.edsoo.rulll https://resh.edu.ru
ocobeHHOCTH
13 Komd Bubnnoteka LOK Bubnunoreka
oHdopmepbl
pmep P3https://m.edsoo.rulll https://resh.edu.ru
DNEeKTPOHHOE U
14 NPOCTPAHCTBEHHOE Bubnnoteka LOK Bubnmnoteka
CTpOEHMNE MONEKYN P3https://m.edsoo.rulll https://resh.edu.ru
a/lkaHoB
15 dusnyeckne ceoiicTea Bubnnoteka LLOK Bubnumoteka
asIKaHoB P2https://m.edsoo.rulll https://resh.edu.ru
16 XrMmunyeckune ceolictsa Bubnnoteka LLOK Bubnunoreka

Pahttps://m.edsoo.rulll https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MexaHu3m peakuui

Bubnnoteka LLOK Bubnunoreka

17 aaMKanbHOro
PaA Pahttps://m.edsoo.rulll https://resh.edu.ru
3ameLleHus
Bugeoypok: http://school-collection.edu.ru/
Mpe3seHTaums: https://ppt-online.org/445176 Ypok
18 HaxoxaeHne ankaHoB B (Undposas
npupoae. 6ubnnoteka):https://app.onlineschool-1.ru/10-klass/hi
miya/predelnye-uglevodorody-alka/article Ypok
(P3LU):https://resh.edu.ru/subject/lesson/6151/
Bugeoypok: http://school-collection.edu.ru/
Mpe3seHTaumsa: https://ppt-online.org/445176 Ypok
19 Cnocobbl nonyyeHus (Undposas
afNkaHoB 6ubnunoteka):https://app.onlineschool-1.ru/10-klass/hi
miva/predelnye-uglevodorody-alka/article Ypok
(PoLW):https://resh.edu.ru/subject/lesson/6151/
Bubnnoteka LOK Bubnunoreka
20 MprmeHeHne ankaHoB
P3https://m.edsoo.rulll https://resh.edu.ru
LinknoankaHbl: obwasn
21 dopmyna, HOMeHKNATypa Bubnnoteka LLOK https://m.edsoo.ru/156730d2
n U3omepus.
22 CBolicTBa LMKNA0A/IKaHOB Bubnnoteka LOK https://m.edsoo.ru/156730d2
MonyyeHune un
23 npuMeHeHue Bubnnoteka LLOK https://m.edsoo.ru/156730d2

LIMK/I0a/IKaHOB



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://resh.edu.ru/subject/lesson/6151/
https://ppt-online.org/445176
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6151/
https://ppt-online.org/445176
http://school-collection.edu.ru/
https://resh.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/

24

PeweHne pacyéTHbIX
3ajad Ha onpegeneHue
MonekynsspHon Gopmyibl
OpraHN4YecKoro BelLecTsa
MO MaccoBbIM A0NAM
aTOMOB 3/1EMEHTOB,
BXOZALLMX B €ro COCTaB.

Bubnnoteka LOK https://m.edsoo.ru/bf84d8eb

25

HaxoxaeHune
MONEKYNApHON popmybl
BeLLLeCTBa No NpoayKTam
ropeHua

Bubnnoteka LLOK https://m.edsoo.ru/bf84d8eb

26

HaxoxaeHune
MONEKYNApHON popmybl
BeLLecTBa no obwemy
XMMUYECKOMY
YypaBHeHWIO

Bubnunoteka LIOK https://m.edsoo.ru/bf84d8eb

27

06obueHne n
cucTemaTUsaumaA 3HaHUM
no teme "MpeaenbHble
yrnesogopoapl"

28

A/IKeHbl: FOMONOTMYECKUNI
pag, obwas dopmyna,
HOMEHKNATYPa,
3/IEKTPOHHOE U
NPOCTPaHCTBEHHOE
CTPOEHUE MONEKY.
CTPYKTypHasA M umMc-TpaHc-

Bubnunoteka LIOK https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb

n3omepunAa alKeHoB

dusnyeckune cBoicTea

29 BubnunoTeka LIOK https://m.edsoo.ru/273b0ale
aNKkeHoB
XUMUYecKune cBoicTBa
30 ankeHos. MNpasuno Bubnnoteka LLOK https://m.edsoo.ru/21069ccd
MapKoBHUMKOBA
MpaKTnyecKkas paboTta Ne
1 no teme "MonyyeHune
31 y Bubnanoteka LOK https://m.edso0o0.ru/665dc058
3TU/IeHa N U3yYeHUe ero
csoncts"
Peakunun HenonHoro
32 4 Bubnunoteka LIOK https://m.edsoo.ru/0941eed8
OKUCNEHUA a/IKeHOB
OcobeHHOCTM peaKkLuit
33 npucoeauHeHna K Bubnnoteka LLOK https://m.edsoo.ru/665dc058
ankeHam
PeweHne pacyéTHbIx
3aflay Ha onpegeneHune
34 A P up, Bubnunoteka LLOK https://m.edsoo.ru/0941eed8
MONIEKYNAPHON popmy bl
OpraHMYecKoro BeLLecTsa
35 MonyuyeHne anKkeHoB Bubnunoteka LIOK https://m.edsoo.ru/0941eed8
36 MNpumeHeHMe anKkeHoB Bubnnoteka LLOK https://m.edsoo.ru/e9ea9921
37 Peakuun nonmmepusaumm Bubnunoteka LIOK https://m.edsoo.ru/0941eed8



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/273b0a1e

AnKagueHbl:
rOMONOTrMYECcKU paa,

38 Bubnunoteka LLOK https://m.edsoo.ru/04298c0a
nsomepma n
HOMeHKNaTypa
AnKagueHbl:
COMpPAXKEHHbIE,
39 P Bubnnoteka LLOK https://m.edsoo.ru/e561253d
N30/IMPOBaAHHbIE,
KYMY/IMPOBaHHbIe.
OcobeHHocTH
40 3N1eKTPOHHOrO CTPOEHMUA Bubnunoteka LLOK https://m.edsoo.ru/1aa81660
a/flkagueHoB
®ur3myeckne cBoOMCTBa
41 aNKagMeHoB 1 Bubnnoteka LOK https://m.edsoo.ru/04298c0a
HaxoMaeHue B npupoae
XumMUUeckune ceoictsa
42 . Bubnnoteka LLOK https://m.edsoo.ru/e561253d
COMNPAMXKEHHbIX AMEHOB
Cnocobbl nony4yeHns u
43 y BubnunoTeka LIOK https://m.edsoo.ru/1aa81660
npUMeHeHMe aNkaamueHoB
44 HaTypanbHbIli Kayuyk Bubnnoteka LLOK https://m.edsoo.ru/04298c0a
45 CUHTETMYECKNI KayuyK Bubnunoteka LIOK https://m.edso0.ru/04298c0a
46 Pe3unHa Bubnunoteka LIOK https://m.edsoo.ru/04298c0a
47 AnkuHbI: Bubnnoteka LOK https://m.edsoo.ru/68b6ccdc

rOMOJIOrMYECKNIA pAaa,



https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/04298c0a

obwan popmyna,
HOMEHKANaTypa

DNEeKTPOHHOE "

NPOCTPaHCTBEHHOE

48 poctp Bubnunoteka LIOK https://m.edsoo.ru/68b6ccdc
CTPOEHMNE MONEKYN
aNKNHOB
dusnyeckne ceoicTea

49 Bubnnoteka LOK https://m.edsoo.ru/68b6ccdc
a/IKUHOB
XrMunyeckune ceolicTsea

50 a/IKNHOB, peaKkLumm BubnunoTeka LIOK https://m.eds00.ru/23493a93
npucoeauHeHnA
KucnoTHble cBOMCTBa

51 Bubnanoteka LOK https://m.edsoo.ru/68b6ccdc
a/IKUHOB
KauecTBeHHble peakuuu

52 . peart Bubnnoteka LLOK https://m.edsoo.ru/23493a93
Ha TPOWMHYIO CBA3b
KucnoTtHble cBoicTBa

53 Bubnunoteka LIOK https://m.edsoo.ru/7b1c48da
aNIKNHOB

54 MNonnmepusauma ankMHOB Bubnunoteka LLOK https://m.edsoo.ru/a6f9alea
Cnocobbl nony4yeHus u

55 y Bubnnoteka LOK https://m.edsoo.ru/5db8e526
npUMeHeHne afNKNUHOB

56 PelweHune 3a4ay: pacyéTbl Bubnaunoteka LIOK https://m.edsoo.ru/5db8e526

Mo ypaBHEHUIO



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c

XMMUYECKOM peakunmn

57

Cuctematumsauma un
06061eHWe 3HaHWI No
Teme

58

ApeHbl: FOMONOrNYecKmii
pag, obwas ¢opmyna,
HOMEHKNaTypa.
DNEeKTPOHHOE CTPOeHMe
mosiekyn 6eHsona u
ToNyona, ux pusmnyeckme
CBOWCTBA

Bubnnoteka LLOK https://m.edsoo.ru/a92a7094

59

Xumunyeckue cBoiicTBa
apeHoB: peakuum
3amelleHuns

Bubnnoteka LOK https://m.edsoo.ru/a44alae4

60

XumMUUeckune ceoictsa
apeHoB: peakLun
npucoeguHeHuns,
OKMCeHME FOMO/IOroB
6eH30/a

Bubnnoteka LOK https://m.edsoo.ru/a44al ae4

61

OcobeHHOCTH
XMMUYECKUX CBOUCTB
cTMpona

Bubnnoteka LOK https://m.edsoo.ru/d5018a54

62

PelweHne pacyéTHbIX
3aflay Ha onpejeneHune
MONEKYNAPHON popmy bl

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



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/53461a2c

OpraHn4yecKoro sewecrtBea

Cnocobbl NosyYeHns u

63 BubnaunoTeka LIOK https://m.edsoo.ru/6£717d09
npMMeHeHne apeHoB
leHeTMYecKan cBA3b
MEX, a3NMYHbIMU
64 ay p
Knaccamu
yrnesoaopoaos
PacuéTbl No ypaBHeHMAM
XMMUYECKUX peaKLumi.
65 Cucrtematmsayma mn
06061LeHne 3HaHWI No
Teme
66 MpupogHbIN ras.
MonyTHble HedTAHbIE
67 T ¢
rasbi
KameHHbIN yronb n
68 NPOAYKTbI ero Bubnunoteka LLOK https://m.eds00.ru/69b3398b
nepepaboTku
HedTb 1 cnocobsbl eé
69 ¢ Bubnunoteka LLOK https://m.edsoo.ru/2119de78
nepepaboTKku.
70 MeperoHKka HedTH Bubnunoteka LIOK https://m.edsoo.ru/2119de78
71 Bubnnoteka LLOK https://m.edsoo.ru/21{9de78

MprMMeHeHMe NPOAYKTOB



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b

nepepaboTkn HedTH

72

FanoreHonpoun3BoOAHbIE
yrnesoaopoaos:
3/IEKTPOHHOE CTPOEHUE;
peakuuMm 3ameLLeHns
raforeHa

Bubnnoteka LLOK https://m.edsoo.ru/82b4d759

73

Peakuun 3ameuieHua
rajoreHos

74

[elictBne wenoyen Ha
rasoreHNpPounsBogHbIe.

75

Bsanmopeiictene
AMranoreHanKkaHos ¢
MarHuem n UMHKOM

76

CuctemaTtmsauma n
0606LeHne 3HaHWI No
pasaeny
"Yrnesogopoap!"

Bubnunoteka LIOK https://m.edsoo.ru/20e8922

77

KoHTposbHan paboTa no
Teme "Yrnesogopoabl"

Bubnnoteka LLOK https://m.eds00.1ru/95¢9¢298

78

MpenenvHble
OZHOATOMHblEe CNUPTI:
rOMOIOTMYECKUI paa.

Bubnnoteka LOK https://m.edsoo.ru/df04c5cd

79

Ob6uas dopmyna,
CTPOEHUE MOJIEKYN,

Bubnnoteka LLOK https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd

n3omepuAa cnnpTos.

80

HomeHKnatypa,
Knaccudpumkaums,
du3nyeckmne ceolicTaea
cnupToB

Bubnunoteka LIOK https://m.edsoo.ru/df04c5cd

81

XUMKnyeckue cBoiCcTBa
npeaenbHbIX
O/IHOATOMHbIX CNNPTOB

Bubnnoteka LOK https://m.edsoo.ru/26ee34fe

82

Cnocobbl nony4yeHns u
NpUMeHeHMne
OAHOATOMHbIX CNNPTOB

Bubnunoteka LLOK
https://m.edso00.ru/484100000000000

83

MpocTble a¢upbl:
HOMEHKNaTypa 1
nsomepma, ocobeHHOCTH
dU3NYECKUX U
XMMMUYECKNX CBOMCTB

Bubnaunoteka LIOK https://m.edsoo.ru/c2¢788b2

84

MHoroaTomHble CNMpPTbI:
STUNEHTINKO/Ib U
TAULLEPUH, UX
du3nyeckune n
XMMUYECKMe CBOMCTBA

Bubnunoteka LLOK https://m.edsoo.ru/ee4d84aa

85

Cnocobbl noayyeHus u
npMmeHeHue
MHOroaTOMHbIX CMMPTOB

Bubnnoteka LLOK https://m.edsoo.ru/d12e567d



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/df04c5cd

86

deHon: cTpoeHune
MOJIEKYbI, PU3NYECKME
cBoncTBa. TOKCMYHOCTb
¢deHona

Bubnunoteka LOK https://m.edsoo.ru/2ce726£8

87

XUMUUeckne cBomncTBa
deHona

Bubnnoteka LOK https://m.edsoo.ru/037cas5f9

88

Cnocobbl nony4yeHus u
npumeHeHue peHona

Bubnanoteka LOK https://m.edsoo.ru/c77ddf4c

89

MpakTuyeckana pabota No
2. PeweHue
3KCMepUMEHTANbHbIX
3agay no teme "CnmpTbl U
¢deHonb!"

Bubnnoteka LOK https://m.edsoo.ru/fd0ced09

90

CucremaTtumsauma u
06061LeHne 3HaHWI No
Teme

Bubnanoteka LOK https://m.edsoo.ru/1810cb9b

91

Knaccnoumkaums
KapbOOHUbHbIX
coeaunHeHunn

Bubnnoteka LOK https://m.edsoo.ru/b139beaa

92

Anbaerngpbl U KETOHbI:
romosiormyeckume pagpl,
obuwan dpopmyna,
nsomepma u
HOMEHKNaTypa

Bubnnoteka LOK https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/c77ddf4c

CtpoeHue KapboHMIbHOWN

93 rpynnbl, anbaernaHom Bubnnoteka LOK https://m.edsoo.ru/c887425¢
rpynnbl
Anbaernapl U KETOHbI:

94 Aema . Bubnunoteka LIOK https://m.edsoo.ru/a393baa9
¢du13nyeckmne ceoicTBa
PeaKkuun oknucneHma n

95 KayecTBEeHHble peakuunu Bubnnoteka LOK https://m.edsoo.ru/520d1c51
anbaeruzioB N KETOHOB

9% Peakuun npucoeanHeHms Bubnunoteka LLOK https://m.edsoo.ru/520d1c51
K aNbOernaam v KeToHam

97 Peakuuu 3amewieHnn B Bubnnoteka LLOK https://m.edsoo.ru/520d1c51
MoOJIeKynax anbaernaos

98 MonukoHaeHcauns Bubnnoteka LOK https://m.edsoo.ru/520d1c51
dopmanbaernga
Cnocobbl nonyyeHuns

99 Bubnnoteka LLOK https://m.edsoo.ru/520d1c51
anbaeruaos
Cnocobbl nonyyeHus

100 Bubnunoteka LIOK https://m.edsoo.ru/520d1c51
KeToHOB
CpasHUTeNbHaA

101 | xapaKTepucTuKa
aNbAerMaoB 1 KETOHOB

102 MpumeHeHne anbaernaos

N KETOHOB



https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/c887425c

103

OOHOOCHOBHbIE
npegenbHble
KapboHOBbIE KNCAOTI,
0CO0B6EHHOCTH CTPOoeHUA
NX MOJIEKYN

Bubnnoteka LLOK https://m.edsoo.ru/fecObl13

104

NU3omepua n
HOMeHK/1aTypa

Kap6OHOBbIX KUCNOT, UX

du3nyeckune ceoicTBa

BubnunoTeka LIOK https://m.eds00.ru/700cc87b

105

XumMUUeckune ceoictsa
npeaenbHbix
OAHOOCHOBHbIX
KapbOHOBbIX KUCNOT

BubnaunoTeka LIOK https://m.edsoo.ru/40e6e0e9

106

OcobeHHOCTH CBOWCTB
MYpPaBbUHOM KMUCNOTbI.
MHoroobpasue
KapbOHOBbIX KNC/OT

Bubnunoteka LIOK https://m.edsoo.ru/bb31be71

107

OcobeHHOCTU CBOICTB:
HenpeaenbHbIX U
apomMaTUyYeCcKnx
KapbOHOBbIX,
ONKapbOHOBBIX,
rMAPOKCUKapOOHOBbIX
KMC/IOT.

Bubnnoteka LLOK https://m.edsoo.ru/83a08773

108

MpeacrasmTenun BbiCLIMX

Kap6OHOBbIX KUCNOT

Bubnnoteka LLOK https://m.edsoo.ru/83a08773



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b

109

MNoHAaTMe o NPoOn3BO4HbIX

Kap6OHOBbIX KUCNoT

Bubnnoteka LOK https://m.edsoo.ru/0d162d9d

110

Cnocobbl nony4eHus n
npMmeHeHue
KapbOHOBbIX KUC/OT

Bubnnoteka LLOK https://m.edsoo.ru/7¢065¢9d

111

YKcycHas Kucaora B
MeANLMHE W NULLEBOW
MPOMbILLINEHHOCTH

112

CnokHole adpupbl:
rOMO/IOTUYECKUIA paa,
obuwan dopmyna,
nsomepma n
HOMeHKNaTypa

Bubnnoteka LOK https://m.edsoo.ru/adfffe6d

113

dusnyeckue n
XUMMUYECKUe CBOICTBA
adumpos

Bubnanoteka LOK https://m.edsoo.ru/ad6b94b2

114

PeweHne pacyéTHbIX
3a4a4: NO ypaBHEHUIO

XMMUYECKOM peakunun, Ha

onpenenexHue

MONEKYNAPHON hopmy bl
OpraHMYecKoro BeLecTsa

115

MpaKTnyeckas pabota Ne

3. PeweHue
9KCNepMMeHTaNbHbIX
3a4a4 no Teme

Bubnanoteka LOK https://m.edso0.1ru/4866711b



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/0d162d9d

"KapboHoBble KUCNOTbI.
CnoxHble adupsbl"

116

upbl: cTpoeHue,
dusnyeckune n
XMMUYECKMe CBOMCTBA
(rmaponus)

Bubnnoteka LLOK https://m.edsoo.ru/al9¢5b98

117

OcobeHHOCTH CBOWCTB
MPOB, COAEPHKaLLUX
OCTaTKW HenpesebHbIX
KUPHbIX KMCNOT. upbl B

npupoae

Bubnnoteka LOK https://m.edsoo.ru/b0331922

118

Mbina Kak conm BbiCLINX
KapbOHOBbIX KUCAOT, UX
motolLee aelcTeume.
NMoHATHE O
CUHTETUYECKNX MOIOLLMX
cpeacteax (CMC)

Bubnnoteka LLOK https://m.edsoo.ru/3¢566565

119

leHeTMyecKan cBA3b
yrNeBoAopoaoB U
KMcnopoacoaepskalimx
OpraHMYecKux BeLecTs

Bubnunoteka LIOK https://m.eds00.ru/56790¢c96

120

Pac4éTtbl No ypaBHEHUAM
XMMMUYECKUX peakumi

121

Cuctematumsauma un
06061eHne 3HaHNI No

Bubnnoteka LOK https://m.edsoo.ru/f8eaf2eb



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

TEeEMe

122

Obuan xapaKTepu1cTuKa
yrn1eBoaos u
Knaccuoumkaumsa
yrneBsogoB (MOHO-, An- 1
nosncaxapuabl)

Bubnnoteka LLOK https://m.edsoo.ru/7a9693al

123

MoHocaxapuabl:
du3nyeckune ceolcTea u
HaxoXaeHue B npuposae

Bubnnoteka LLOK https://m.edsoo.ru/b4bdda2d

124

lnoko3sa: n3omepus,
CTpoeHune

125

XnMuyeckune cBoicTBa
FMHOKO3bl

126

MpumeHeHWe rNoKOo3bI,
€€ 3Ha4yeHue B
XU3He[eATeNbHOCTH
opraHmsama

BubnaunoTeka LIOK https://m.edsoo.ru/5¢61122d

127

Ancaxapugbl: caxaposa,
ManbTO3a M NAKTO3a.
HaxoxaeHwue B npuposae
N NpUMeHeHune
Auncaxapunaos

Bubnnoteka LOK https://m.edsoo.ru/eb0384e7

128

XUMUYecKune cBOMCTBa
Ancaxapuaos



https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/b4bdda2d

129

MNonuncaxapuabl:
CTPOEHME MaKPOMONEKYN

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

130

Kpaxman

131

Llenntonosa

132

MNoHAaTMe 06
NCKYCCTBEHHbIX BOJIOKHAX

Bubnnoteka LOK https://m.edsoo.ru/6216e766

133

PelleHmne pacyeTHbIX
3a4ay Ha onpeaeneHme
[ONW BbIXOAa NPOAYKTa
peaKkumm ot
TeopeTnyecKku
BO3MOKHOrO

Bubnnoteka LOK https://m.edsoo.ru/7fde47ef

134

Cuctematumsaums u
0606LeHne 3HaHWI No

pasgeny

Bubnnoteka LLOK https://m.edsoo.ru/08d4364c

135

KoHTposibHasA paboTta no
Teme
"Kucnopoacoaepawme
opraHuyeckme
coenHeHuna"

Bubnnoteka LLOK https://m.edsoo.ru/42¢c6678¢

136

AMMHBbI: KNaccupuKaLums,
CTPOEHUE MOEKYN,
obwan popmyna

Bubnnoteka LLOK https://m.edsoo.ru/efa7e6ca



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/7fde47ef

137

N3omepus,
HOMEHKNaTypa 1
¢dun3nyeckne cBomncTea
aMMHOB

138

XvMMyeckne CBOMCTBA
anmbamqecxwx adMNUHOB

Bubnnoteka LOK https://m.edsoo.ru/1bc5¢f80

139

NonyyeHune
anndaTMYecknx ammHoB

140

AHWAUH: CTpOEHune
aHWIMHA, 0cOBEHHOCTH
XMMMUYECKNX CBONCTB
aHWAWHa

Bubnnoteka LOK https://m.edsoo.ru/39cd21f1

141

Cnocobbl npuMeHeHun
annMdaTMYeCcKMX amMHOB

Bubnnoteka LLOK https://m.edsoo.ru/eal 38763

142

AMMWHOKMCNOTbI:
HOMeHKMaTypa n
nsomepus, pusmyeckume
CBOWCTBA.

Bubnanoteka LOK https://m.edsoo.ru/d1773e80

143

OTaenbHble
npeacraBuTenu a-
AMUHOKUCNOT

144

Xumunyeckue cBoiicTBa
aMUHOKUCNOT.

Bubnnoteka LLOK https://m.edsoo.ru/77df705a



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/77df705a

Buonornyeckoe 3HayeHune
145 1
amMMHOKuKCAOT

CuHTE3 M rmaponns
146 1
nenTnaos

Benkun Kak npupoaHbie

147 | nonnmepbl; CTPYKTYPSI 1 Bubnunoteka LLOK https://m.edsoo.ru/429¢9899
6enkos
148 | Knaccudumkaums 6enkos 1

XrMmunyeckue cBolicTsa
149 5 1 Bubnnoteka LOK https://m.edsoo.ru/6237306d
eIKoB

LiBeTHble peaKumm

150 1
6enkos
A3oTcogepxawme

151 | reTepoumKanyeckue 1 Bubnnoteka LOK https://m.edsoo.ru/521d1431
coefnHeHnA.

HyKknenHoBble KNCNOTbI:
152 1
COCTaB, CTpOEHME

Buonornyeckas ponb
153 1
HYK/IEMHOBbIX KUCNOT

MpaKTnyecKkas pabota Ne

154 | 4. Pewenne 1 1 Bubanoteka LOK https://m.edsoo.ru/8e3c02d1
3KCNepUMEHTaNbHbIX

3a4a4 no reme



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

"AsoTcoaeprKalime
opraHuyeckue
coegnHeHuns"

155

MpakTnyeckana pabota No
5. PeweHune
3KCMEepPUMEHTAbHbIX
3a4a4d no teme
"PacnosHaBaHue
OpraHUYecKmx
coegmHeHuin"

Bubnunoteka LIOK https://m.edsoo.ru/bde3fdf6

156

KoHTposibHasA paboTta no
Teme "AsoTcoaepralme
opraHuyeckue
coeanHeHua"

Bubnnoteka LOK https://m.edsoo.ru/ce561bc7

157

OCHOBHble NOHATUA
XUMUN
BbICOKOMOIEKYNAPHbIX
coeINHEeHUN.

Bubnnoteka LOK https://m.edsoo.ru/7aa63ebd

158

MeTtoabl cMHTe3a

159

Nonnmepusauyma

160

MonnkoHaeHcauma

161

MnacTmaccol: cTpoeHme U
CBOWCTBA



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/7aa63ebd

162

Mnactmaccol. YTnamsauua
1 nepepaboTKa nnacTuKa

Bubnnoteka LOK https://m.edsoo.ru/82242¢0f

163

dnactomepbl:
HaTypabHbIN
CUHTETUYECKUNE KayUYKM.
Pe3snHa

Bubnnoteka LLOK https://m.edsoo.ru/246103ec

164

BonoKHa: HaTypanbHble.

Bubnnoteka LOK https://m.edsoo.ru/5963a601

165

BONOKHA: NCKYCCTBEHHbIE
N CUHTETUYECKHNE

166

Monnmepbl
cneumanbHOro
Ha3HayeHusA

Bubnunoteka LIOK https://m.edsoo.ru/3aecbd77a

167

MpaKTnyeckas paboTta Ne
6. PeweHune
3KCNEepPUMEHTANbHbIX
3a4a4 no reme
"PacnosHaBaHue
niacTmacc U BONOKOH"

Bubnaunoteka LIOK https://m.edsoo.ru/6a22ble8

168

0606ueHne n
cucTemaTtusauma
M3y4yeHHOro matepurana
no reme
"BbICOKOMOJIEKYNSAPHDbIE
coenHeHua"



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/82242e0f

UTtorosan KOHTPO/1bHAA

169 | paboTa no opraHMYecKom 1
XUMUU
OpraHn4yecKkaa xmmuma B

170 1
coBpeMeHHOM mupe

OBLLEE KOJTMYECTBO YACOB MO 170

MPOrPAMME




11 KNACC

Konunyectso 4yacos

Hata DNEeKTPOHHble UNppoBbIE
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpakTnyeckne n3yyeHus obpasoBaTtesnibHble pecypchbl
paboTbl paboTbl
1 Atom. CocTaB aTOMHbIX Age 1 bubamorexa LIOK
' ACP- https://m.edsoo.ru/59¢112ee
Bubnanoteka LLOK
2 Xrmnyeckuit anemeHT. M3oTonbl 1
https://m.edsoo.ru/59c112¢e
3 CTpo€eHMe 3N1eKTPOHHbIX 060/104eK aTOMOB 1 bubanorexa LIOK
P P https://m.edsoo.ru/b4d9fffa
4 KBaHTOBblE Yncna 1 bubamorexa LIOK
https://m.edsoo.ru/b4d9fffa
5 Knaccupumkauma XmuMmnYeckux sfeMeHToB 1 Bubnunoteka LOK
(s-, p-, d-, f-anemeHTbI) https://m.edsoo.ru/61294af9
6 PacnpegeneHve aneKTPOHOB MO aTOMHbIM 1 Bubnnoteka LLOK
opbutanam https://m.edsoo.ru/f5f750fe
7 DNEeKTPOHHbIe KOHPUTYpaLMK aTOMOB 1 Bubnnoteka LLOK
3/1eMEHTOB B OCHOBHOM COCTOAHUM https://m.edsoo.ru/8149e846
8 DNEeKTPOHHbIe KOHPUTrypaLMm aTomoB 1 Bubnnoteka LLOK

3/1EMEHTOB B BO36y>K,CI,éHHOM COCTOAHUMU

https://m.edsoo.ru/8149e846



https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee

Bubnnoteka LLOK

aTOMOB.

9 DNEeKTPOHHbIe KOHOUIYypaunm MOHOB.
P Purypau https://m.edsoo.ru/a0764b24
10 DNeKTpooTpULATENBHOCTD bubamorexa LIOK
pooTpil https://m.edsoo.ru/a0764b24
Mepuogmyecknin 3akoH u MNeprnogmyeckas
1 cucTema Xmmmyeckmx anemeHtos [. U. Bubnanoteka LLOK
MeHaeneesa, CBA3b C COBPEMEHHOM https://m.edsoo.ru/16957¢01
Teopuen CTPOeHMA aTOMOB
3aKOHOMEpPHOCTU U3MEHEHWNS CBOMCTB
12 XMMMUYECKUX 3/IEMEHTOB M 06pasyemblx Bubnunoteka LLOK
MMM MPOCTbIX U C/IOXKHbIX BELLECTB Mo https://m.edsoo.ru/f8468927
rpynnam v nepuoaam
13 CuctemaTtusauyma n 0606ueHMe 3HaHWI Mo Bubnanoteka LLOK
Teme https://m.edsoo.ru/8fad2942
14 Bnapbl XuMmn4yecKom ceasm bubamorexa LIOK
A ' https://m.edsoo.ru/5a8072af
15 MexaHn3mbl 06pa3oBaHNA KOBANEHTHOM Bubnnoteka LOK
CBA3M. https://m.edsoo.ru/5a8072af
16 BoaopoaHas cBA3b. MexXmoneKkynsapHble Bubnunoteka LOK
B3aMMoO4encTema https://m.edsoo.ru/5a8072af
17 BaneHTHOCTb 1 BasIeHTHble BO3MOXXHOCTU Bubnunoteka LLOK

https://m.edsoo.ru/3d2¢ca093



https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af

CBA3b 3/1EKTPOHHOMN CTPYKTYPbl MONIEKYA C

Bubnanorteka LLOK

18
NX reOMETPUYECKUM CTPOEHMEM https://m.edsoo.ru/3d2ca093
19 MpeacTaBneHNA O KOMMNAEKCHbIX Bubnunoteka LOK
COeIMHEHUAX: COCTaB U HOMEHK/1aTypa https://m.edsoo.ru/8c66bl2a
BewiectBa MoneKkynapHoOro u
20 HEeMOJIeKYIAPHOro CTpoeHuA. Tunol Bubnmoteka LLOK
KPUCTaNINYECKNX PeLeTOK U CBOMCTBA https://m.edsoo.ru/e167635b
BELLecTB
21 MoHATME 0 AUCNepCHbIX cMcTemax bubauotexa LIOK
A P ' https://m.edsoo.ru/da2¢70e4
22 MpeacTaBneHne 0 KOAIOUAHbBIX PacTBOpPaXx bubanoreka LIOK
PeA A P P https://m.edsoo.ru/da2¢70e4
93 MCTUHHbIE pacTBOPbI: HaCbIWEHHbIE U Bubnnoteka LLOK
HeHacblWEeHHbIe, PacCTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
24 Kpuctannormgpatsl bubanorexa LIOK
P AP https://m.edsoo.ru/e9ccdd8d
55 Cnocobbl BblpaXKeHUst KOHLLEHTPaLUK Bubnunoteka LOK
pacTBOpOB https://m.edsoo.ru/328e653a
PelweHue 3a4a4 c UICNO/Ib30BaHNEM
26 NoHATUA "MaccoBasa f01a PaCTBOPEHHOTO bubamorexa LIOK
" A g ’ https://m.edsoo.ru/785e0ab4
BeLLecTBa
27

PeweHue 3ag3a4 c MICNONb30BaHMEM

Bubnanoteka LLOK



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/8c66b12a

NOHATUA "MONAPHaA KOHUeHTpauusa"

https://m.edsoo.ru/785e0ab4

Bubanorteka LLOK

28 Knaccmdumkauma HeopraHMYeCKUX BeLLeCcTB
Pukau, P - https://m.edsoo.ru/bf9e108d
29 HomeHKnaTypa HeopraHUYEeCKUX BELLLECTB bubamoreka LIOK
vp P - https://m.edsoo.ru/bf9e108d
30 CuctemaTtusayma n 0606ueHme 3HaHUI Mo bubnanoteka LLOK
Teme https://m.edsoo.ru/8d2c6a3a
KoHTposibHan paboTa no Temam "CtpoeHue
aTtoma. NMepmnoanyeckmnit 3aKoH u
31 MNeprnoaunyeckaa cuctema XMMUYeCcKnx bubauorexa LIOK
proA "o https://m.edsoo.ru/70a60aa4
anemenToB [1. U. MeHpeneesa", "CtpoeHue
BewecTBa. MHoroobpasue seuects"
32 Knaccnoumkauma Xumnyecknx peakumnii B Bubnunoteka LIOK
HeopraHMYEeCKON N OPraHNYEeCKOM XMMUMU. https://m.edsoo.ru/6335cdd2
33 3aKOH CoXpaHeHMA Macchbl BeLLecTs bubanorexa LIOK
P HecTs. https://m.edsoo.ru/6335cdd2
34 3aKOH COXpaHeHUA N NpeBpaLLeEHMA Bubnnoteka LLOK
3HEpPrMm NPU XMMUYECKUX peaKkLmax https://m.edsoo.ru/6335cdd2
35 Tennosble apPEKTbl XMMUYECKUX peakLmii bubauorexa LIOK
peaxuuv. https://m.edsoo.ru/d1db86da
Bubnanoteka LLOK
36 Tepmoxmumuyeckme ypaBHeHMUA

https://m.edsoo.ru/d1db86da



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/8d2c6a3a
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https://m.edsoo.ru/bf9e108d

BbluncneHuna no YPaBHEHNAM XUMUYECKUX

Bubnanorteka LLOK

37
peakuunit 1 TePMOXMMUYECKUM YPaBHEHUAM https://m.edso00.1u/87b13954
38 CKOPOCTb XMMMUYECKOMN peaKkLunmn bubnnorexa LIOK
P pearuan. https://m.edso0o.ru/87b13954
39 3aBMCMMOCTb CKOPOCTU XMMUYECKUX Bbubnnoteka LLOK
peakLumin OT pa3nyHbIX GaKToOpPOB. https://m.eds00.1ru/87b13954
40 Katanus u KatanmsaTtopbl bubnnorexa LIOK
P https://m.eds0o.ru/87b13954
41 [omoreHHble U reTeporeHHblie peakumm Bubsmoteka LIOK
P peakt https://m.edso0.ru/87b13954
MpakTnyeckana pabota Ne 1 no Teme
42 "BanaHue pasnnyHbiXx pakTopoB Ha bubanorexa LIOK
P . P " https://m.edsoo.ru/l1facaldl
CKOPOCTb XMMWYECKOM peaKkLmnm
43 ObpaTumbie peaKkuum bubnvorexa LIOK
P peakLm. https://m.eds00.ru/30952f9b
44 Heobpatnmble peakumnm bubnnorexa LIOK
P pearuan. https://m.edso0.ru/3095219b
45 Xnmunyeckoe pasHoBecue bubnorexa LIOK
P https://m.eds00.ru/309529b
MpakTnyeckana pabota N2 2 no Teme
" Bubnunoteka LOK
46 BaunsiHne pasnmyHbIX GaKTOPOB Ha

nonoxeHne xmummyeckoro paBHOBECMFI"

https://m.edsoo.ru/3bf34el7



https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b

Bubnnoteka LLOK

47 DNeKTPONNTUYECKAA Anccoumauma.
P A Hatt https://m.edsoo.ru/5f766bdf
48 CunbHble n cnabble aNeKTPoAUTbI bubnmorexa LIOK
P https://m.edsoo.ru/5f766bdf
49 CreneHb guccouyaumm bubauotexa LIOK
A Huat https://m.edsoo.ru/5f766bdf
50 MoHHOe npounssegeHune sogbl. Cpega Bubnnoteka LLOK
BOAHbIX PacTBOPOB. https://m.eds00.1u/3966ca89
51 BogopogHblvi nokasatenb (pH) pactBopa bubauorexa LIOK
ABPOA il : https://m.edsoo.ru/3966ca89
52 fmaponus conem bubanorexa LIOK
AP ' https://m.edsoo.ru/09d5a9bd
53 Peakuuu, npoTekalLme B pacTsopax Bubnnoteka LLOK
3/1eKTPONNTOB https://m.edso0.ru/09d5a9bd
MpakTnyeckana pabota N2 3 no Teme
54 "XrMmunuyeckune peakuum B pactsopax bubamoreka LIOK
.F.) * ’ b https://m.edsoo.ru/2e3daeb0
3/IEKTPO/INTOB
55 OKncAnTenbHO-BOCCTAaHOBUTE IbHbIE Bubnunoteka LLOK
peakuuu. https://m.eds00.1u/56226060
56 BarkHelLwne OKNCAUTENN U BOCCTAaHOBUTENN bubauorexa LIOK
https://m.eds00.ru/56226060
57 MeTop, 3/1eKTpoHHOoro H6anaHca



https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
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https://m.edsoo.ru/fb691387

Bbubnanoteka LLOK

58 MeTop, 3/1eKTOHHO-MOHHOro H6anaHca
A https://m.eds00.ru/fb691387
59 DNeKTPON3 pacTBOPOB M PacnIaBoB Bubnnoteka LLOK
BeLLecTs https://m.eds00.ru/93fb97d2
60 MNMepexoabl MOHOB bubanorexa LIOK
pexoa https://m.eds00.ru/93{b97d2
61 MpaBuna cBA3bIBAHMA NOHOB bubamorexa LIOK
P https://m.edsoo.ru/93fb97d2
62 PeweHue 33434 pasNYHbIX TUNOB bubamorexa LIOK
AS P https://m.edsoo.ru/5a859d16
63 PeweHue 3aga4 pa3INYHbIX TUNOB bubamorexa LIOK
AstP https://m.edsoo.ru/5afa265d
64 CuctemaTtusayma n 0606ueHme 3HaHU Mo bubnnoteka LLOK
Teme "Xummyeckne peakumn" https://m.edsoo.ru/c161eb85
65 KoHTpo/ibHan paboTa no Teme Bubnnoteka LLOK
"Xumundeckne peakumn" https://m.edsoo.ru/a8a0a930
MNonorkeHne HemeTannos B MNeprogmnyeckon
66 cucTeme XMmMmuyeckmnx anemeHTos . N bubauorexa LIOK
U https://m.edsoo.ru/8ca2dcad
MeHgeneesa.
67 OcobeHHOCTUN CTPOEHUSI aTOMOB Bubnmoteka LLOK

HeEMETaNNO0B.

https://m.edsoo.ru/8ca2dcad



https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
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https://m.edsoo.ru/5afa265d

Bubnnoteka LLOK

68 dusmyeckne ceoiicTea HEMeTanN0B
https://m.edsoo.ru/8ca2dcad
69 Annotponua HemeTannoB (Ha npumepe Bubnnoteka LLOK
Kucnopoga, cepbl, docpopa v yrnepoza) https://m.edsoo.ru/ef92¢91c
20 Bopopoa: nonyyeHune, pmsmyeckme u Bubnanoteka LOK
XMMUYECKNe CBOICTBA. https://m.edsoo.ru/0aa8f613
71 FALDMAL Bubnanoteka LLOK
APVA https://m.edsoo.ru/0aa8f613
72 [anoreHbl: HaxoXXaeHWe B Npupoae bubnvorexa LIOK
' A PUPOAS. https://m.edsoo.ru/4e223795
73 Cnocobbl No/ly4eHuns raJioreHoB bubamoreka LIOK
y ’ https://m.edsoo.ru/4e223795
. Bubnnoteka LLOK
74 dusmMyeckne cBomcTea raoreHos
https://m.edsoo.ru/4¢223795
75 XMMMYyecKkue cBOMCTBa raioreHos bubnvorexa LIOK
https://m.edsoo.ru/4e¢223795
76 FanoreHoBoaopoOAbl bubamoreka LIOK
AOPOASI. https://m.edso0.ru/6b3255¢6
77 BarkHeMwwme Kucnopoacoaepralme Bubnunoteka LIOK
coeiINHEeHUA rajsioreHoB https://m.edsoo.ru/6b3255e6
78 NabopaTopHbie U NPOMBbILL/IEHHbIE Bubnnoteka LOK

cnocob6bl nony4yeHuA raioreHos.

https://m.edsoo.ru/6971aca4



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/4e223795
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Bubnnoteka LLOK

79 MprMmeHeHMe ranoreHoB N NX CoOeAUHEHNN
P A https://m.edsoo.ru/6971aca4
MpaKTnyeckas pabota Ne 4. PeweHune
80 9KCnepumeHTaNbHbIX 33434 No Teme bubamoreka LIOK
. P . A https://m.edsoo.ru/8b26fecd
lanoreHsl
81 Kucnopoga: nabopatopHble u Bubnnoteka LLOK
NPOMbILL/IEHHbIE CNOCObbI MOAYYEHMS. https://m.edsoo.ru/c8abc36a
82 dusmMyeckne u XMMmnyecKkme CBOMCTBa Bubnunoteka LIOK
Kucnopoza. https://m.edsoo.ru/c8abc36a
Bubnanoteka LLOK
83 O30H.
https://m.edsoo.ru/c8abc36a
84 NMpumeHeHWe KUcnopoaa n 030Ha bubamorexa LIOK
P PoA https://m.edsoo.ru/c8abc36a
85 OKcuabl 1 nepoKcuabl bubamoreka LIOK
A P A https://m.edsoo.ru/5¢8816a0
86 PeweHune 33434 pasINYHbIX TUNOB bubanorexa LIOK
Ast P https://m.edsoo.ru/2b6d8b4b
87 Cepa: HaxoXaeHue B NpMpose, cnocobbl Bubnunoteka LLOK
noslyyeHus. https://m.edsoo.ru/46afael6
88 dusnyeckne n XuMmn4eckne CBOICTBa cepbl bubamorexa LIOK
P https://m.edsoo.ru/46afacl 6
89 Ceposogopoga.



https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/2b6d8b4b
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https://m.edso0.ru/7¢875999

bubnanoteka LLOK

90 C
ynbouA https:/m.eds00.ru/7c875999
91 Kucnopoacoaeprkawme coeiMHEHUA CepPbI bubnvorexa LIOK
PoACOAEPHALL A pel https://m.edsoo.ru/8cfa2548
92 CepHana Kucnota bubnnorexa LIOK
P https://m.edsoo.ru/8cfa2548
MpakTnyeckas pabota Ne 5. PeweHune
93 3KCnepumeHTanbHbIX 3aga4 no teme "Cepa bubnnorexa LIOK
. P | A P https://m.edsoo.ru/0afb05e4
n eé coeanHeHUA
94 A30T: HaxoXAeHWe B Npupoae, Cnocobbl Bubnunoteka LOK
nosyYeHus. https://m.edsoo.ru/badd2255
95 dusnyeckne u XxMMmnyecKkme cBOMCTBa asoTa bubnnorexa LIOK
' https://m.edsoo.ru/badd2255
96 AMMUaK Bubnanoteka LLOK
https://m.edsoo.ru/badd2255
97 HUTONA] Bubnnoteka LOK
Pva https://m.edsoo.ru/badd2255
98 Kucnopoacoaeprkauwme coegmHeHNA a3oTta bubnvorexa LIOK
POACOAEPHKALL A ' https://m.edsoo.ru/e2965afe
o o Bubnanoteka LLOK
99 OcobeHHOCTM CBOMCTB a30THOM KUCNOTbI

https://m.edsoo.ru/e2965afe



https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
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Bubnnoteka LLOK

100 MpumeHeHWe a30Ta U ero coegUHEHUN.
P A https://m.edsoo.ru/129£5059
101 A30THble yaobpeHus Bubnvorexa LIOK
yAoLR https://m.eds00.ru/129f5059
107 docdop: HaxoxaeHWe B Npupoae, cnocobbl bubanoteka LLOK
nony4YeHus. https://m.edsoo.ru/9a6b43ec
103 dusnyeckne n XuMmmnyeckmne cBoicTea Bubanorteka LLOK
docodopa. https://m.edsoo.ru/9a6b43ec
Bubnnoteka LLIOK
104 doc
onab https://m.edsoo.ru/9a6b43ec
Bubnanoteka LLOK
105 dochuH
¢ https://m.edsoo.ru/9a6b43ec
Bubnnoteka LLOK
106 0] .
Keuabl gocdopa https://m.edsoo.ru/c7a2d429
107 docdopcoaepKalime KUCAOTbI bubamoreka LIOK
peoAepaty ' https://m.edsoo.ru/c7a2d429
. Bubnmoteka LLOK
108 Conun pochopHOM KMCNOTbI
pocop https://m.edsoo.ru/c7a2d429
Bubnanoteka LLOK
109 MpumeHeHue dpocdopa 1 ero coeaAnHEHUN.
pvm ochop ' A https://m.edsoo.ru/a218070a
Bubnnorteka LLOK
110 docdopHble yaobpeHusa ub/motexa L

https://m.edsoo.ru/a218070a
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MpaKTnyecKkas pabota Ne 6. PeweHune

Bubnnoteka LLOK

111 3KCMepMMeHTanbHbIX 3a4a4 no teme "AsoT
N https://m.edsoo.ru/8175ac3f
n pocdop 1 nx coeanHeHUA
112 Yrnepopa: HaxoxaeHue B npupoae, Bubnanoteka LOK
aNNoTpPonHble MoandurKaLmu. https://m.edsoo.ru/1eb1919¢
113 dusnyeckmne N XMMmnyeckmne cBolicTaea Bubnanorteka LLOK
yrnepogaa, npumeHeHue https://m.edsoo.ru/1eb1919e
114 Okcup yrnepoaa(ll), okeua yrnepoaa(lv) bubamorexa LIOK
Ayrepoaatil, AYInepoa https://m.edsoo.ru/dba58adf
115 YronbHaa KUCA0Ta U eé conun bubanoreka LIOK
https://m.edsoo.ru/dba58adf
116 PeweHune 3aga4 pasnMyHbIX TUMOB bubamorexa LIOK
Astp https://m.eds00.ru/6029b609
117 KpemMHuin: HaxoxaeHne B npupoae, Bubnnoteka LLOK
€cnocobbl nonyyYeHus https://m.edsoo.ru/143558ab
118 dusnyeckne n XMMmn4eckmne CBoKCTBa Bubnanoteka LLOK
KpemHUsA https://m.edsoo.ru/143558ab
Bubnnoteka LLOK
119 Okeng kpemuuna(lv
AP (V) https://m.edsoo.ru/3170e7b1
120 KpemHueBasa KUCNoTa, CUNNKATbI bubanorexa LIOK
P ’ https://m.edsoo.ru/3170e7b1
121 MpuUMeHeHNE KPEMHUS U ero coeguHeHuin

bubnnoteka LLOK



https://m.edsoo.ru/3170e7b1
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https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

Bubnanoteka LLOK

122 CTeKk/o, ero nonyyeHue, BUAbl CTEKNA https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
123 PeweHue 3a4a4 pasINYHbIX TUNOB bubnnoreka LIOK
Astp https://m.eds00.1u/b6241801
124 CuctemaTtusauma n 0606buieHme 3HaHUI No Bubnunoteka LOK
Teme "HemeTannb!" https://m.edsoo.ru/6e864db5
125 KoHTposnbHan paboTta no teme Bubnnoteka LLOK
"HemeTannbl" https://m.edsoo.ru/d0484¢76
126 AHanun3 pe3ynbTaToB KOHTPO/IbHOM PaboThl, Bubnanoteka LLOK
KoppeKLma ownbok https://m.edso00.ru/2b7¢9510
127 MonorkeHne metannos B lNepuogmnyeckon Bubnunoteka LOK
CMCTEME XMMMUYECKUX D/1IEMEHTOB. https://m.eds00.ru/9839¢c16¢
128 OcobeHHOCTM CTPOEHUSA 3/IEKTPOHHbBIX Bubnnoteka LLOK
060/104EK aTOMOB META/N/IOB https://m.eds00.ru/9839¢c16¢
Bubnanorteka LLOK
129 Ob6wme PpuUsnyecKkme cBOMCTBA METANNOB.
e & https://m.edsoo.ru/51dac9d3
Bubnanoteka LOK
130 MpuMeHeHNe METaNNOB B BbITY U TEXHUKE

https://m.edsoo.ru/51dac9d3

131

Cnnasbl MeTannos.
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https://m.edsoo.ru/42b872e3

Bbubnanoteka LLOK

132 Koppo3ua metannos
PP https://m.edso00.ru/42b872¢e3
133 PeweHwne 3apa4 pa3nnyHbIX TUNOB bubnnorexa LIOK
At P https://m.edsoo.ru/e3de37b6
134 INEKTPOXMMUYECKUIA PAL, HANPAKEHNI Bubnnoteka LLOK
MeTaNNos. https://m.edsoo.ru/94eb377a
Bubnnoteka LLOK
135 Obuwme cnocobbl NoNyYeHUs MeTanIoB
. y https://m.edsoo.ru/94eb377a
O6wwasn xapaKTepmcTuKa meTtannos |A-
136 rpynnbl Neprnoanyeckom cuctembl bubnorexa LIOK
Py proA https://m.edsoo.ru/e12¢26b3
XUMUYECKUX 3/IEMEHTOB.
HaTtpuit n Kanuii: nonyyeHne, pusmnyeckme u
137 XMMUYECKUe CBOMCTBa, NpUMeHeHne bubnvorexa LIOK
/1P . https://m.edsoo.ru/e12¢26b3
NPOCTbIX BELWECTB U UX COeAUHEHWNN
Obuwan xapakTepucTnKa metannos lIA-
138 rpynnbl Nepuoanyeckomn cuctemnl bubnvorexa LIOK
by phoa https://m.edsoo.ru/7¢3e49¢c0
XUMUNYECKUX D/1eMEHTOB.
MarHuit u KanbLnii: NONyYeHmne,
139 dU3nYecKne n XuMmnyeckne CBOMCTBA, Bubnnoteka LOK

NPUMEHEHME NPOCTbIX BELLECTB U UX
coeaunHeHn

https://m.edsoo.ru/7¢3e49c0
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Bubnnoteka LLOK

140 MECTKoCTb BoAbl M cNocobbl eé ycTpaHeHus
A yerp https://m.edsoo.ru/c74bfaec9
141 ANOMUHUI: nonyveHne, dUsnyeckune n Bubnnoteka LLOK
XMMMYECKNE CBOMCTBA, MPUMEHEHUNE https://m.edso0.ru/0e79b266
142 AmdoTepHble CBOMCTBA OKCUAA U Bubnanoteka LOK
rMAPOoKCUAa atoMUHMS. https://m.edsoo.ru/5d12d318
143 TMAPOKCOKOMMAEKCHI ANHOMUHUA, UX Bubnanorteka LLOK
npumeHeHune https://m.edsoo.ru/5d12d318
144 PeweHune 3aga4 pasiMyHbIX TUMOB
MpaKTnyeckas pabota Ne 7. PeweHune
145 3KCNepuMmeHTasibHbIX 33434 No Teme bubauorexa LIOK
. P A \ https://m.edsoo.ru/27a4af43
MeTannbl rnaBHbIX NOArpynmn
O6Lan xapaKTepUCTUKa MeTaNoB
146 no6ouHbIx noarpynn (b-rpynn) Bubnnoteka LLOK
Mepuroanyeckon cMcTEMbI XUMUYECKUX https://m.edsoo.ru/610d7431
3N1eMeHTOoB
147 dusnyeckne n Xummnyeckmne cBoiicTea Bubnanoteka LLOK
XpOMa 1 ero coeiuHeHuMn, Ux NnpumeHeHne https://m.eds00.1u/9911bef3
148 Mabrate bubnnoteka LLOK
P H https://m.eds00.ru/9911bef3
. Bubnanoteka LLOK
149 BaxkHenlwmne coegnHeHUA mapraHua.

https://m.eds00.ru/039d69¢8
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I'IepN\aHraHaT KannAa, ero OKUCInTeEIbHblE

Bubnanorteka LLOK

150
CBOWCTBA https://m.eds00.ru/039d69¢8
151 dusmMyeckne n XMMmnyecKkme CBOMCTBa Bubnunoteka LOK
»Kesiesa 1 ero coegMHeHun. https://m.edsoo.ru/1b7{8741
152 MNonyvyeHue M npumeHeHue cnaaBos Bubnunoteka LOK
Kenesa https://m.edsoo.ru/1b7{8741
153 dusnyeckne n XMMmnMYeckne cBocTBa meau, Bubnanorteka LLOK
npumeHeHme https://m.edso00.1ru/2bc0f954
154 CoeanHeHua meau bubamoreka LIOK
A A https://m.edsoo.ru/2bc0f954
155 dusnyeckne u xMMmmnyecKkme CBOMCTBa LUMHKa bubnanoteka LLOK
N ero COeANHEHUM, Ux NPUMeEHeHue. https://m.edsoo.ru/b1{2beal
156 MApPOKCOKOMNIEKChI LMHKA bubamoreka LIOK
AP 4 https://m.edsoo.ru/b1{2beal
MpaKTnyeckas pabota Ne 8. PeweHune
157 9KCMepuMeHTasIbHbIX 3a4a4 No Teme bubamoreka LIOK
P A https://m.edsoo.ru/a6e352ea
"MeTannbl nobouHbIx noarpynn”
158 PeweHune 3anay pasnnyHbIX TMNOB bubamoreka LIOK
Aatp https://m.eds00.ru/a8b83d83
159 0606ueHMe U cUCTEMATU3ALUNA U3YHEHHOTO Bubnunoteka LIOK
maTtepuana no teme "MeTtannbl" https://m.edsoo.ru/e91{e975
160 KoHTposibHas paboTta no teme "MeTtannbl"

Bubnnoteka LLOK
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https://m.edsoo.ru/83f63ea3

AHanun3 pe3ynbTaToB KOHTPO/IbHOM PaboThl,

bubnnoteka LLOK

161
KOppeKLma owmnbok https://m.edsoo.ru/9ebff2fd
Ponb xumnn B o6ecneyeHnn ycTomunsoro
162 a3BUTUA YenoseyecTsa. lNoHATHE O bubanoreka LIOK
P ’ https://m.edsoo.ru/080fe1f0
Hay4YHbIX METOZax UCCNen0BaHMA BELLECTB
HayyHble npuHLMNbI OpraHM3aumm
163 XMMMUYECKOro Nnpon3BoacTaa. Bubnmoteka LLOK
MpomblieHHble cnocobbl NoayYeHus https://m.edsoo.ru/2e45a44f
BaXKHEMLIMX BELECTB
164 XMMmMYecKoe 3arpsA3HeHMe OKpyrKatoLLei Bubnamnoteka LOK
cpeabl 1 ero nocneacTeus https://m.edsoo.ru/9f11bf51
165 Xnmua n 340pOBbe YenoBeKa. Bubanorteka LLOK
JlekapcTBeHHble cpeacTsa https://m.edso00.1ru/a6552721
166 Xvmunsa nuwm. Ponb xumum B obecneyeHnm Bubnunoteka LIOK
nuwieson 6esonacHocTH https://m.edsoo.ru/1f7b5bd2
167 KocmeTnyeckme n nappromepHsbie Bubnanoteka LOK
cpeacTBa. bbiToBas XxMmus https://m.edsoo.ru/da42d5a9
Xvmua B cTpouTenbCTee. BaxkHenwme
168 CTPOUTENbHbIE N KOHCTPYKLUMOHHbIE bubamorexa LIOK
P PYRU https://m.eds00.ru/61¢69003
maTtepuanbl
169

XMuns B CeNbCKOM X035ICTBE.

Bubnanorteka LLOK
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OpraHuYeckme U MUHepabHble ya06peHus

https://m.edsoo.ru/fd39587d

170

CuctemaTtusauyma n 0606buieHme 3HaHW Mo
Teme

Bubnanoteka LLOK
https://m.edsoo.ru/db979¢70

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME
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PACCMOTPEHO Ha 3acefiaHMmM MeTOANYECKOro 06beANHEHUS yunTenen rymMaHMTapHOro 1 UCKyccTBoBeaYeCcKoro LmKkaa (npotokon Nel ot 28.08.2024)
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