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IMMOACHUTEJIBHASA 3AIIMCKA

Paboyas nporpamma no XMMUK Ha YpOBHE CpefHEero obuiero obpasoBaHus
paspaboTaHa Ha ocHoBe PefepasibHOro 3akoHa oT 29.12.2012 Ne 273-$P3 «06
obpaszoBaHuM B Poccuiickon ®Peaepalmmn», TpeboBaHMn K pe3ynbTataM OCBOEHUS
(heaepanbHOM 06pa3oBaTe/ibHOW nporpammb cpefHero obulero
o6paszoBaHuA(POI COO), npeactaBneHHbIX B PeaepaibHOM rocyaapCTBEHHOM
obpasoBatenbHoM cTaHgapte COO, ¢ y4yétom KoHuenumm npenogasaHuA
yyebHOro npegmetra «XuvMusi» B 006pa3oBaTe/ibHbIX OpraHu3aumsx Poccuiickoi
defepaumn, peanmsyloWMX OCHOBHble 06pa3oBaTesibHble  MporpaMmbl, U
OCHOBHbIX MOMOXeHUA «CTpaTerMn pasBUTUS BOCMUTaHWA B  POCCUIACKON
denepaunn Ha nepuofg Ao 2025 ropa» (PacnopsbkeHue [lMpasutensctea PP or
29.05. 2015 Ne 996 - p.).

XUMnA Ha YpoBHe YrNyoGneHHOro M3yyeHUst 3aHWMaeT BaXKHOE MeCTO B
CUCTEMe eCTeCTBEHHO-Hay4yHOro ob6bpasoBaHua Yyyawmxca 10-11 Knaccos.
N3yyeHne npegmeTa, peasiMdyeMoe B YCNOBUAX — AUGEPEHLMPOBAHHOrO,
npouabLHOro 00ydeHWs, nNpu3BaHO 0b6ecneynTb 06Le0bpa3oBaTe/IbHYHO U
OO6LLEKY/IbTYPHYIO  MOArOTOBKY  BbIMYCKHWUKOB  LLKO/MbI, HEO6XoAMMYK  Ans
afanTtaumm nx K 6bICTPO MEHAIOLLMMCS YC/IOBUAM XXU3HU B COLMYME, a TaKxke O/
NPOLO/MKEHNA 00yYeHNs B opraHu3aumax npogeccMoHanbHOro 06pasoBaHus, B
KOTOPbIX XMMWSA ABNSETCA OAHOM U3 NPUOPUTETHBIX AUCLUNINH.

B nporpamme Mo XuMMUKM Ha3HayeHWe npeaMeTa «XUMUs» MOMydaeT
MOAPOGHYKD  MHTepnpeTaumMtd B  COOTBETCTBMM C  OCHOBOMOJIAratoLLMmm
nonoxeHnamm ®roC COO o B3aMMO0OYCNOBMEHHOCTU LENeRn, comdep)KaHus,
pe3ynbTaToB 00yyeHMst M TpebOoBaHWI K YPOBHIO MOArOTOBKM BblMYCKHUKOB.
CBUAETENbCTBOM TOMY SB/AKOTCA Clefytowmne BbINOSHSAEMble MPOrpammoin Mo
XUMUN DYHKLNN:

e WH(OPMALUNOHHO-METOAMNYECKAA, peann3aumsa KOTOpoM obecrneyvmBaeT
noflyyeHne nNpeLaCTaBNeEHNS O LENndx, COAepXXaHuu, o0Lein ctparteruu
06yyeHus, BOCMUTAHNA N Pa3BUTMS 00YYaKOLLMXCA CpeACcTBaMUN NPeaMeTa,
M3y4YaeMoro B pamMmkKax KOHKPETHOro npoquis;

e OPraHu3auUMoHHO-NIaHUPYHOLLAS, KoTopas npegycmarpvsaet
orpefesnieHne: MPUHLMNOB CTPYKTYPUPOBAHWA W MOC/eA0BaTe/lbHOCTU
N3ydyeHnss y4yebHOro matepuana, KOIMYECTBEHHbIX U KayeCTBEHHbIX ero
XapaKTepuCTUK; NOAXOL0B K (DOPMMPOBAHUIO COLEepXKaTe/lbHOW OCHOBbI
KOHTPO/IA U OLEHKM 06pa3oBaTe/ibHbIX [OCTUDKEHUA 00yYaroLmMXca B
pamKax WTOroBoil arTectauum B (POpMe eAMHOro rocyAapCTBEHHOMO
3K3aMeHa Mo XMMuun.

Mporpamma gnsa yrinyonéHHoro n3yyeHus XMMmn:



e YCTaHaBNMBaeT MHBapuvaHTHOE MNpeAMETHOe COofepXkaHue, 06sA3aTe/lbHOe
09 M3YYeHUs B paMKax OTAeflbHbIX npodunein, npefycMaTpuBaeT
pacnpefeneHve W CTPYKTYpMpOBaHMe ero Mo Kraccam, OCHOBHbIM
cogepxkartesibHbIM NMHUAM/pa3fenam Kypcea;

o [aéT npumepHOe pacnpefeneHve y4ebHOro BpemMeHW, PEKOMEHAYEMOro
O)19 N3yYeHNs OTAe/IbHbIX TEM;

o npepnaraeT MNPUMEPHYIO MOCNeL0BaTe/IbHOCTb  U3Y4YeHUs  y4eBHOro
Martepvana ¢ YY4ETOM JIOTUKK MOCTPOEHUS Kypca, BHYTPUNPEAMETHbIX Y
MeXNpPeAMETHbIX CBA3EN;

o 28T METOANYECKYIO MHTEPNpPeTaUmio Leneit 1 3agady nlyvyeHns npegmeta
Ha yrny61éHHOM YpPOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CUCTEME
cpeaHero obulero o06pa3oBaHWs, COAEPXKATENbHOW  XapaKTEPUCTUKM
NNaHWpyeMbIX pPe3ynbTaTOB OCBOEHWA OCHOBHOW 06pa3oBaTes/ibHOWA
nporpaMmbl cpefHero obLero 0bpa3oBaHus (MMYHOCTHBIX,
MeTanpeAMeTHbIX, MPeAMETHbIX), a TakKe C YYETOM OCHOBHbIX BWAOB
yu4ebHO-NO3HaBaTeNbHbIX  AEWCTBUIA  0byyarowlerocss MO  OCBOEHUHD
cogepxkaHusi npeagmeTa.

Mo BCEM Ha3BaHHbLIM MO3WLMAM B MpPorpaMme Mo XUMuM npesycMoTpeHa
MPeeMCTBEHHOCTb C O0OYy4YeHMeM XWMWM Ha YPOBHE OCHOBHOro 06Liero
obpaszoBaHus. 3a npefenamu  YCTAHOB/IEHHOW  MpoOrpaMMor Mo XUMUW
06s13aTeNIbHOM (MHBApMaHTHON) COCTaBNAIOLLEN COdepXKaHUs y4ebHOro npeameta
«XUMUsA» OCTaéTCA BO3MOXHOCTb BbIOOpPa €ro BapuaTMBHOW COCTaBNSAOLLEN,
KOTOpas [0/HKHa OMnpefensTbCs B COOTBETCTBMM C Hamnpas/ieHVEM KOHKPETHOro
npoduns oby4veHus.

B cooTBeTCTBUM C KOHUeNTyasibHbIMU nonoXxeHuamn droc COO o
HasHayeHWM npeamMeToB 6a30BOr0 M Yrny6/neHHONO YPOBHEA B  CUCTeMe
AnddepeHUMpPOBaHHONO 00Y4YeHUS Ha YPOBHe cpefHero o6uiero 06pa3oBaHUSA
XMMUSi  Ha YpPOBHe YIr/NyONEHHON0 W3Yy4YyeHUs HanpaBleH Ha peavsalumio
MPeeMCTBEHHOCTM  C  MOCNELYHWMM  3TarnoM  MONYYeHUS  XUMWYECKOTO
06pa3oBaHNA B pamKax MW3Yy4YeHUsi CreumasibHbIX eCTeCTBEHHO-HAYUHbIX U
XVIMUYECKUX OUCUUMANH B BY3aX W OpraHm3auusax cpegHero npojeccMoHaibHoro
obpa3oBaHus. B 3TON CBA3M W3y4yeHWe npeaMeTa «XUMUS» OPUEHTUPOBAHO
NPenMyLLeCTBEHHO Ha  pacluMpeHne U yrnybneHve  TeopeTUYeckon ©
MpaKTUYeCcKoW MOArOTOBKMN 06yYatoLmMXCs, BbIOpaBLUNX OMpeLeNnéHHbIA NPodnb
06yyeHus, B TOM YKC/e C NepcrekTNBOM NOCNeYOLEro noy4yeHns XMMN4YecKoro
06pa3oBaHNA B opraHn3aLmsax npoeccnoHanibHOro 0bpasoBaHns. Hapagy ¢ atum,
B cBeTe TpeboBaHnin PrOC COO K nnaHWpyeMbiM pe3y/ibTaTaM OCBOEHWUS
(hefiepasibHOM 06pa30BaTe/IbHOW MporpaMMbl  CpefHero o6Llero obpa3oBaHMs
n3ydeHme npegmetra «XuMMUS» OPUEHTMPOBAHO TaKXe Ha pelleHWe 3afad



BOCNUTaHMS N COLMAIbHOIO Pa3BUTUA 00yYaroLLMXCs, Ha (POPMMPOBAHNE Y HUX
O6LLEMHTENNIEKTYa IbHBIX YMEHWA, YMEHWIA paumoHanm3auumn yyebHoro tpyaa u
0606LLEHHbIX  CNOCOB0B  AeATENbHOCTA,  UMEKWMUX  MEeXAUCLMNIVHAPHbIN,
HaanpeaMeTHbIA XapakTep.

CocTaBnarowmm npeametra «XMMnUs» Ha yPOBHe Yr/y6/EHHOIO U3Y4eHus
ABNAOTCA YrnyonéHHble Kypcbl — «OpraHuveckas Xxumua» n  «Oo6was u
HeopraHuyeckas xvmusi». Ipu onpegeneHMn NoAxoA0B K 0T60pY M CTPYKTYPHOM
opraHusauum cofepXXaHus 3TUX KypcoB B NporpamMme Mo XMMUK 3a OCHOBY
NPUHATLE nonoxeHuss ®roC COO o pasnnumax 6a3oBoro u yrny6néHHoro
YPOBHEI N3yYeHNs npegmerTa.

OcHoBY cogepXaHua KypcoB «QOpraHuyeckas xumua» n  «O6wada wu
HeopraHuyeckas XuUMWUS» COCTaBNSAET COBOKYMHOCTb MPeAMETHbIX 3HaHWMN 1
YMEHWUI, OTHOCALLMXCA K 6a30BOMY YPOBHIO M3yyeHWUs npefamMeTa. JTa cUMCTEMaA
3HaHWIA nNonyvaeT onpegenéHHoe TeOopeTMYecKoe [OMOJSTHEHME, MO3BONAOLLEE
OCO3HaHHO OCBOUTb  CYLLECTBEHHO 6OMbLINA  06bEM  (haKTOMOrMYECKOro
mMatepuana. Tak, Ha YrnybnéHHOM YpPOBHe M3y4deHusi npeamMeTa obecrneyeHa
BO3MOXHOCTb  3HAYMTENbHOrO YBEMYEHNA O00bEMA 3HAHWMA O XUMUYECKMX
a/leMeHTax M CBOWCTBAX MX COEAMHEHWI Ha OCHOBE pacLuMpeHust U yrnyo6neHus
NpeacTaB/eHNA O CTPOEHWUM BELLECTBA, XMMWYECKON CBA3W M 3aKOHOMEPHOCTAX
MPOTeKaHMs peakumil, pacCMaTprBaeMbIX C TOUKN 3PEHUA XUMUYECKOW KUHETUKM
N TepMOAMHAMUKW. W3ydyeHne NepuoaMYecKOro 3akoHa W  [lepuognyeckoin
CUCTEMbI  XMMMWYECKUX  3/IEMEHTOB  6Gasumpyetcs Ha  COBPEMEHHbIX
KBAHTOBOMEXaHWYECKNX NPeACTaBNeHNAX 0 CTPOeHUU atoma. XMMUYECKast CBA3b
0OBACHAETCS C TOYKM 3PEHUS 3HEPreTUYeCKNUX U3MEHeHWIn nNpu eé 06pa3oBaHmn U
paspyLLUeHnK, a Takke C TOYKW 3peHUss MexaHW3MOB eé 06pa3oBaHus. M3yyeHne
TUNOB  peakuuMi  AONOMHsAeTCA  (POPMMPOBaHMEM  MpeAcTaBleHuMin 06
3NEKTPOXMMMUYECKMX NPOLeccax 1 3/IEKTPOsIN3e Pacn/iaBoB U PacTBOPOB BELLECTB.
B Kypce opraHnM4eckoW XMMUK MPY PacCMOTPEHMMU pPeakLMOHHON CNoCOOGHOCTU
COeAMHeHNIA yaenseTca ocoboe BHMMaHME BonpocaMm 06 3MEKTPOHHBIX adheKTax,
0 B3aVIMHOM B/IUSIHMM aTOMOB B MOJIEKY/1aX U MexaHU3max peakuuil.

Ocoboe 3HayeHVMe MWMeeT TO, 4YTO Ha COfepXaHWe KypcoB XUMUU
Yrny6neHHOr0 YPOBHA U3YYeHWs AJ19 KNacCoB OnpefenéHHOro npouns (rnasHbIM
06pa3oM Ha WX CTPYKTYPYy W XapakKTep AOMO/MHEHM K obuein cucteme
NpeAMETHbIX 3HAHWIA) OKa3bIBAKOT B/IUSHME CMEXHble MpeAMeTbl. Tak, Hanpumep,
B COfepXaHuu npeimMeTa A/1F K1acCoB XMMUKO-(PU3NYECKOro npogunsd 6obLuoe
3HayeHue 6yayT MMEeTb 3/1eMEHTbI yYebHOro matepuana no obéuein xumun. Mpu
M3ydeHUN npeameTa B AaHHOM Ciyyae akueHT OydeT caenaH Ha OOLLHOCTb
MeTO0B MO3HaHWA, 06LLHOCTb 3aKOHOB M TeOpuiA B XUMUKN N B (DU3NKE: aTOMHO-
MOJIEKYNApHas Teopus (MONeKynspHas Teopus B (U3MKE), 3aKOHblI COXPaHEeHUs



MacCbl M 3HEpPruun, 3aKOHbl TEPMOAMHAMMWKMW, 3/1EeKTPOSM3a, MNPeACcTaBleHus o
CTPOEHUN BELLECTB U APYroe.

B TO >e Bpema B codepXaHuUW npeameTa AN KNacCoB  XUMMWKO-
oronornyeckoro nNpoduna 60nNbLUNA YaenbHbIA BeC OyAeT MMETb OpraHuM4eckKas
Xvmusi. B 3aTOM criyyae  NpeaocTaBnseTcsi  BO3MOXHOCTb — And  6Gosnee
0O6CTOSATENIbHOIO  PacCMOTPEHUSA  XMMUYECKOW  OpraHuM3aumMm  KNeTKM  Kak
OMO/IONMYECKO CUCTEMbI, B COCTaB KOTOPO BXOAAT, K MNpuUMepy, Takue
CTPYKTYPHble KOMMOHEHTbI, KaK funuAbl, 6enku, Yyrnesofbl, HYK/IEUHOBbIE
KUCNOTbl 1 Apyrue. Tlpyu 3TOM 3HaHWA O COCTaBe W CBOWCTBax MpefcTaBUTENEN
OCHOBHbIX K/1aCCOB OPraHWMYecKMX BELLECTB CMYy)XaT OCHOBOW [ANS M3Y4YeHUs
CYLLIHOCTVM NpOLLeCCOB POTOCMHTE3A, AblXaHWS, NULLEBAPEHNS.

B nnaHe (OpMMPOBaHUS OCHOB Hay4HOro MWPOBO33PEHNS, OCBOEHUS
06LLIEHaYYHbIX METOA0B MO3HAHMSA 1 OMNblTa NPaKTUYECKOro MPUMEHEHNS Hay4YHbIX
3HAHWIA M3y4YeHne npeamMeTa «XUMUS» Ha Yrny6MéHHOM YpPOBHE OCHOBAHO Ha
MEXMNPeAMETHbIX CBA3AX C Y4YebHbIMM NpeaMeTamy, BXOAAWMUMWU B COCTaB
NpeAMeTHbIX 06/1acTeil «ECTeCTBEHHO-Hay4Hble MpeAMeTbI», «MaTemaTuka U
MH(opMaTUKa» 1 «PYCCKUIA A3bIK U nTepaTypa.

Mpn un3ydyeHUn yuyebHOro npegmeTa «XUMWS» Ha Yrny6néHHOM YpPOBHe
TakXXe, KaK Ha ypOBHE OCHOBHOIO W cpefHero obuiero obpasosaHus (Ha 6a30BOM
YPOBHE), 3afja4yeil NepBOCTENEHHON 3HAYMMOCTU ABNSETCA (POPMUPOBaHME OCHOB
HayKM XMMUW Kak 06/11aCcT COBPEMEHHOrO €eCTeCTBO3HAHWUSA, MNPAKTUYECKOM
[eATeIbHOCTW YeNoBeKa U OAHOro 13 KOMMOHEHTOB MUPOBOM Ky/bTypbl. PeLleHune
3TOM 3a3faun Ha Yrny6néHHOM YpOBHe M3yyeHUss npegMmeTa npegnonaraet
peanu3almio Taknx Lenen, Kak:

o (pOpMMpOBaHME MpPeACTaB/EHUA: O MaTepualbHOM eAMHCTBE  MUpa,
3aKOHOMEPHOCTSAX W M03HaBaeMOCTU ABJIEHWUIA NMPUPOAbI, O MeCTe XUMUN B
CUCTEMe eCTECTBEHHbIX HayK U e€ Befylweid ponu B obecrneyeHun
YCTOMYMBOIO  pasBUTUA  YenoBeyecTBa: B PelleHun  npobnem
3K0JIOMMYECKOW, 3HEPreTMYeCcKon 1 NMLLEBON 6e30MacHOCTK, B PasBUTUN
MeAMLMHBI, CO3[4aHNN HOBbLIX MaTepuanoB, HOBbIX MCTOYHUKOB 3HEPTUN, B
obecrneyeHny paumoHasbHOro MPUPOAONOL30BaHNSA, B (OPMMPOBaHMM
MMPOBO33pEHNA N OOLLEN Ky/NbTypbl Ye/lOBEKa, a Takke 3KONOrMyecKu
060CHOBAHHOI0 OTHOLLUEHMSI K CBOEMY 3[10pOBbIO M MPUPOAHOI Cpese;

e OCBOEHME CUCTEMbl 3HAHWWA, feXawmx B OCHOBE  XUMUYECKOWA
COCTaBNAOLLEN eCTECTBEHHO-HAYUYHOW KapTHbI MUpa: yHAAMEHTa/IbHbIX
MOHATWIA, 3aKOHOB WM TEOPUIA XWMWUMW, COBPEMEHHbIX MPeACTaB/eHNA O
CTPOEHMM BellecTBA HA pPasHbIX YPOBHAX — aTOMHOM, WOHHO-
MOJIEKY/NIAPHOM,  HaAMONEKYNAPHOM, O  TepMOAUHAMUYECKUX  ”
KMHETUYECKMX 3aKOHOMEPHOCTAX MNPOTEKaHUA XUMWYECKMX peakuui, o



XMMMNYECKOM paBHOBECUU, pacTBOpaXxX M AUCMEPCHbIX cUCTEMaXx, 06 06LLMX
Hay4YHbIX MPUHLMNAX XMMMUYECKOr0 NPOM3BOACTBA;

(hopmupoBaHme y obyyatoLmxcs OCO3HaHHOro MOHMMaHNS
BOCTPEO0BAHHOCTN CUCTEMHBLIX XMMWYECKMX 3HAHWUWA A8 00bACHEHUS
K/KOYEBLIX MAEW W MPO6/IEM COBPEMEHHOWM XUMWUW, AN OObACHEHUA W
MPOrHO3MPOBaHUA ABMIEHNI, UMEIOLLMX eCTECTBEHHO-HAY4YHYIO MPUPOAY;
rPaMOTHOrO peLLeHns nNpobnem, CBA3aHHbIX C XMMUEN, NPOrHO3MPOBaHNS,
aHa/iM3a 1 OUEHKM C NO3ULMIA 3KONOrMYecKoi 6e30MacHOCTM NOCNeACTBUI
ObITOBOM WM NPOW3BOACTBEHHON [EeATENbHOCTN YeNoBeKa, CBS3aHHON C
XMMWYECKM  MPOU3BOACTBOM,  WUCMOMb30BaHMEM U MNepepaboTKoi
BELLECTB;

yrnyobneHme  nNpeacTaBNeHWMIA O HayYHbIX  MeTodax  MO3HaHu,
HEOOXOAUMbIX AN NPUOBPETEHMS YMEHWUIA OPUEHTMPOBATLCA B MUpe
BELLECTB U OOBACHEHUS XMMWYECKUX SABMEHUIA, WMEKOLWMUX MECTO B
npupofe, B NPaKTUYeCKOW AesaTeNlbHOCTU U NOBCEAHEBHOM XMN3HN.

B nnaHe peanusauuy NepBOOYEPEAHbIX BOCMMTATE/bHbIX W Pa3BUBAOLLUX
(YHKUMIA LeNOCTHON CUCTEMbI CPefiHEro O6LLEro 06pa3oBaHust MPU KU3YUYeHUN
npeameTa «XUMUSI» Ha  Yrny6néHHOM YpOBHe 0OCOGYK — aKTyaslbHOCTb
NPMOGPETAIOT TaKMe Lienn 1 3aaun, Kak:

BOCMUTaHME YOEXAEHHOCTM B MO3HABAEMOCTU  SIB/IEHWA NPUPOAbI,
YyBXXEHMS K Mpoueccy TBOpYeCTBa B 00/1aCTU  TEOPETUYECKUX U
MPUKNagHbIX MCCNefoBaHUI B XUMUK, (HOPMUPOBaHVE MUPOBO33PEHUS,
COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKU;

pasBMTME MOTMBaUMM K OOYYEHWO W MNO3HaHMIO, CMOCOGHOCTEN K
CaMOKOHTPOMK® M CaMOBOCMMWTaHWKO  HAa  OCHOBE  YCBOEHMS
06LLeYenIoBeYeCKMNX LIeHHOCTE;

pa3BUTKE MO3HaBaTe/IbHbIX UHTEPECOB, UHTENNEKTYasIbHbIX Y TBOPYECKMX
CNOCOOHOCTeN Ob6yvaloWmMXcs, (HOPMMPOBAHNE Y HUX CO3HATE/IbHOrO
OTHOLLEHNA K C€amo06pa3oBaHMI0 M HemnpepbiBHOMY 06pa3oBaHUIO Kak
YC/IOBUIO YCMNELLHOW NPog)eCcCUOHaNbHOM 1 06LLLECTBEHHON AeATENIbHOCTH,
OTBETCTBEHHOIO0 OTHOLUEHMS K CBOEMY 3[0pPOBbl0 M MOTPe6GHOCTM B
3[,0POBOM 06pase KU3HW;

(hopMMpOBaHME YMEHUI M HaBbIKOB PasyMHOro MNPMPOAOMNO/b30BaHus,
pa3BUTME 3KOMOMMYECKOW KyNbTYpbl, MPUOGPeTEHME OMbITa 06LEeCTBEHHO-
M0/IE3HOIN 3KO/IOr MYECKON AeATeNbHOCTH.

OO0LLee YMCno YacoB, NPefyCMOTPEHHbIX A/1F U3YYEHUS XUMUW Ha Yr1y6/IeHHOM
YPOBHE cpefHero obuiero obpasosaHus, coctasnset 204 yvacos: B 10 knacce —
102 yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B Hefiento).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMMSI

Teopernyeckue 0OCHOBbI OPraHUYECKON XUMMH.

MpegmMeT ©  3HayYeHWe  OPraHWYecKOM  XMMWUKW, MNpeAcTaBfieHne 0
MHOroobpasmm opraHuyeckmx coeiHEHWA.

DNeKTPOHHOE CTPOeHWe aToma Yrnepofa: OCHOBHOe W BO36YXXAEHHOe
COCTOAHMA. BaneHTHble BO3MOXHOCTM atoma yriepoga. XuUmu4yeckas CBf3b B
OpraHUYecknx CcoefuHeHUAX. Tunbl rUépMAM3aLMM aTOMHbIX  opbuTanein
yrnepofa. MexaHn3mbl 06pa30BaHNA KOBa/leHTHOM CBA3M (OOMEHHbIA U OHOPHO-
aKUenTopHbIA). Tunbl NepekpbiBaHUS aTOMHbIX opbuTanen, o0- U T-CBA3W.
OfmnHapHas, ABOMHas U TPoiHasa cBsisb. CNocobbl paspbiBa CBA3ENA B MOJIEKYNax
opraHuyeckux BewecTB. [loHATME O cBOGOAHOM pagmkane, Hykneopune w
anekTpodune.

Teopust CTPOEHUS OpraHMYecKUx coeauvHeHuin A.M. bytneposa MU
COBPEMEHHbIE NPEACTaBEHNA O CTPYKTYPE MOMEKy . 3HauyeHue Teopun CTPOeHNA
OpraHM4yecKMx CoefMHeHMn. MonekynspHble W  CTPYKTYPHble  (hOpMYy/Sibl.
CTpYKTypHble  (hOpMY/ibl  Pa3/IMYHbIX BWUAOB: Pa3BEépHyTasA, COKpaLLEHHas,
cKenetHasd. W3omepusa. Buabl M30Mepun: CTPYKTypHas, MpOCTPaHCTBEHHAS.
ANeKTPOHHbIE 3(DEKTLI B MOSIEKYNaX OPraHUYeCKUX COeAVHEHUI (MHAYKTUBHbIN
1 ME30MEPHbIN 3PPEKTBI).

MpencTaBneHne 0 KnacCcMMKauum OpraHWYeckux BellecTB. [MoHATME O
(hyHKUMOHaNbHON rpynne. Fomonorus. Fomonoruyeckue pagbl. CuctemaTmyeckas
HOMeHKNaTypa opraHuyeckux coefmHeHuii (IUPAC) n TpuBMabHble Ha3BaHWUS
OTAEe/NbHbIX NPeacTaBUTENEN.

OCO6eHHOCTN M KnaccUUKaumsa opraHnyecknx peakumnin. OKUCIUTENIbHO-
BOCCTaHOBUTE/IbHbIE peakuun B OpraHnyecKom Xumun.

AKCNepUMeHTa/IbHble  MeTOAbl M3YYeHWUS BeLecTB U UX NpeBpaLleHuii;
O3HaKOMJIeHMe C 06pasuamn OpraHMYecKMX BeLLEeCTB M MaTepuasiaMm Ha KX
OCHOBE, OMbITbl NO NPeBpaLleHN0 OpPraHMYeCKMX BeLLeCTB MNPV HarpesaHUu
(nnaBneHve, o0yrnMBaHWe W TOPEHWUE), KOHCTPYMPOBaHWe MOfener MOSeKys
OpraHMyecKmnx BeLLECTB.

YriaeBoaopoasl.

AJiKaHbl. TOMONOrMYecKnin pag asikaHoBs, 06LWwas popmMysna, HOMeHKNaTypa u
n3omepusi. SNEKTPOHHOE 1 NMPOCTPAHCTBEHHOE CTPOEHME MOJEKY/ aflkaHoB, Sp°-
rmépuamsaums atoMHbIX opbuTanein yrnepofa, 0-CBA3b. PU3NYECKMe CBOWCTBA
a/IKaHOB.



XUMMYeCKMe CBOWCTBA a/lkaHOB: peakuun 3aMeLLeHus, U30Mepusaumu,
[ervapvpoBaHnd, LMKAn3aLmm, nuponnsa, KpeknHra, ropeHus. MNpegcrasneHve o
MexaHu3Me peakumil pagnKabHOro 3aMeLLeHms.

HaxoxpaeHve B npupoge. Cnocobbl NofyvyeHns U NpUMeHeHNe asikaHoB.

LinknoankaHbl. O6uas opmyna, HoOMeHKNatypa u nsomepust. OcobeHHOCTH
CTPOEHUS W XMMMWYECKMX CBOWCTB MasbIX (UMKIonponaH, umuknobyTaH) wu
00bIYHbIX (LUMKMNONEHTaH, UMK/OrekcaH) UMKnoaskaHoB. Cnocobbl MonyyveHns u
NMPUMeHeHMe LMK/I0a/IKaHOB.

AJKeHbl. TOMONOrnyecknin psag ankeHos, obLas opmyna, HOMeHKNaTypa.
ONEKTPOHHOE 1 MPOCTPAHCTBEHHOE CTPOEHME MONEKYN  anKeHoB,  Sp?-
rmépuamsaums aToMHbIX opbuTanein yrnepoga, o- U T-cBA3W. CTPYKTypHas W
reomeTpuyeckas (Uuc-TpaHc-) un3omepus. ®PusndecKkne CBOINCTBA a/IKEHOB.
XUMMYeCKMe CBOWMCTBA: peakuun MNPUCOEAMHEHUS, 3aMELLEHUs B O-MONOXKeHMe
npu ABOVMHOW CBSA3W, NOAMMEPU3aUMM U OKucneHus. MpaBuno MapKOBHMKOBA.
KauyeCcTBEHHbIE peakuun Ha [BOVHYH CBA3b. CNOCO6bl NOMYyYEHMS Y NPUMEHEHME
a/IKEeHOB.

AnkagueHbl. Knaccnukauma ankagmeHoB (COnps>kéHHbIe, U30/MPOBaHHbIE,
kymynuposanuvie). OCOOEHHOCTUN 3/1EKTPOHHOIO CTPOEHUSA U XUMUYECKNX CBOCTB
COMPXEHHbIX  aueHoB, 1,2- wn  1/4-npucoegnHeHne.  lonnmepusauns
CONPSXKEHHbIX AneHoB. Cnocobbl NOMyYeHUs U MPUMEHEHNE aKaJMEHOB.

AJTKVHbI. TOMOIOTNYECKUIA psf, a/IKMHOB, 00LLas popmMyna, HOMeHKaTypa 1
N30Mepus. SNEKTPOHHOE N MPOCTPAHCTBEHHOE CTPOEHMEe MOJIEKYN alKUHOB, Sp-
rmépuamsayms atoMHbIX opbutanein yrnepoga. ®Pusmyeckme CBOWCTBA a/IKUHOB.
XVMUYeckne  CBOWCTBA:  peakuum  MNPUCOEAVHEHWs,  AUMepu3aumn U
TpUMepm3saummn, oKucneHns. KMCcnoTHbIe CBOMCTBA a/IKUHOB, UMEOLNX KOHLIEBYHO
TPOVMHYIO CBSA3b. KayeCTBEHHbIe peakLmmn Ha TPOMHYHO CBSi3b. CNoco6bl MNoTyYeHns
N NpUMeHeHVe ankKUHOB.

ApomaTtunyeckune yrneBofopofbl (apeHbl). TOMOMOrMyeckuii psg apeHos,
obLas opmyna, HOMEHKaTypa 1 U30Mepus. SNEKTPOHHOE U MPOCTPaHCTBEHHOE
CTPOeHWe MoneKynbl 6eH3ona. Pu3nyeckne CBOMCTBA apeHOB. XMMUYECKME
cBoMCTBa 6€H30/1a U ero romMosIoroB: peakumn 3ameLL,eHns B 6eH30/1bHOM KOJIbLE 1
YrneBoLOPOAHOM pafuKane, peakuuv MPUCOELMUHEHWNSA, OKWUC/eHWe roMOJoroB
6eH3ona. [pefcTtaBneHne 06 OPUEHTUPYIOLEM [EACTBAM 3aMecTUTeNlen B
OEH30/IbHOM KO/IbLe Ha NpuMepe alKW/bHbIX PaguKanoB, KapbOoKCWUIbHOM,
rMAPOKCU/BHON, aMWHO- W HUTPOrpynnbl, atomMoB ranoreHoB. OCO6eHHOCTH
XVIMNUYECKMX CBOWCTB cTupona. Monmmepusauyms ctuposa. Cnocobbl NonyyveHns un
NPUMeHeHe apoMaTUyeCcKnX yrnesoL0p0L0B.

MpupogHbIin ra3. MonyTHble HeTAHbIE rasbl. HeTb 1 €€ NponcxXoXKaeHuve.
KaMeHHbIn yronb 1 NpoayKTbl ero nepepaboTkn. Cnocobbl nepepaboTkn HeTy:



NeperoHka, KPeKUHr (TepMUYECKUI, KaTaIMTUYECKNI), PUPOPMUHT, MMPONKU3.
[MpoAyKTbl NepepaboTKuM HETH, X NPUMEHEHWE B NPOMBbILLIEHHOCTU U B ObITY.

"eHeTUYeCKast CBA3b MeXAY pas/IMYHbIMK KnaccaMmu YrieBo40po0B.

JNEKTPOHHOE CTPOEHME rasoreHnpPon3BOAHbIX Yr/eBOAOPOLOB. Peakumu
3aMeLLeHns rasoreHa Ha TMAPOKCOrpynny, HUTPOrpynny, uuaHorpynmny,
amuHorpynny. [le/cTBMe Ha raJioreHnpoun3BoAHbIE BOLHOIO M CNUPTOBOIO
pacTBopa LWénoun. B3amoaeincrTene AuMranoreHasKaHoB C MarHMEM W LIMHKOM.
MoHATMe 0 MeTaINoopraHNyYecKnx COeANHEHUSIX. cnonb3oBaHme
rafloreHNpPon3BOAHbIX  YrNeBo4opo4OB B ObITy, TeXHUKE W MpU  CUHTE3e
OpraHNYecKmx BeLLeCTB.

JKCnepuMeHTa/IbHble  MeTOfbl M3Y4YeHWUs BeWEeCTB U WX NpeBpaLleHui:
n3yyeHme PU3NYECKUX CBOICTB YrneBoAopoaos (pacTBOPUMOCTb), KaUeCTBEHHbIX
peakuuin yrneBofopofoB pas3NMyHbIX KnaccoB (ob6ecuBeynBaHue GPOMHON WK
MOAHOW BOfbl, pacTBOpa MepmaHraHata Kaivsi, B3avMOAEWCTBME aueTuneHa C
aMmMMayHbIM  pacTBOpoM okcupaa cepebpa(l)), KayecTBeHHOe O6GHapyXeHue
yrnepoga v BOAOPOJAa B OpraHWYECKMX BeLLeCTBaX, MOMyYeHWEe ITUNEHA U
M3y4YeHMe ero CBOMCTB, O3HAKOMJIEHME C KONMeKUMaMN «HedpTb» M «YTonb», C
obpasuamm niacTMacc, KayyykoB W Pe3uHbl, MOJE/NMPOBaHWE  MOJEKY/I
YrN1eBOA0POAOB U raIoreHNPoOn3BOLHbIX Yr1eBO40POA0B.

Kucaopoacoaepxaimme opranuyeckKue coeIMHECHUS.

MpenenbHble OAHOATOMHble cnvpTbl. CTpoeHWe MOsieKyn (Ha npumepe
MeTaHOoMa W 3TaHona). [omonoruyeckuii psg, obwas hopmMyna, W3oMepus,
HOMeHKMaTtypa W  Knaccugukaums.  ®Pusmyeckne  CBOWCTBA  MpefaesbHbIX
Of4HOATOMHbIX CNUPTOB. BOJOpPOAHbIE CBA3WM MeXAy MOJIeKyiaMu  CrvpTOB.
XVMUYeckme CBOMCTBA: peakuuMn 3aMelleHns, derugpatauun, OKUCIEHUS,
B3aVIMOJENCTBME C  OPraHMYeCKMMM U HEOpraHWYeCKUMW  KUCNOTaMMu.
KayecTBeHHaa peakums Ha Of4HOATOMHbIe CNUPTbI. [ecTBMe 3TaHONa U MeTaHo/a
Ha opraHu3m 4enoseka. Crnocobbl MOMYyYEHUA W MNPUMEHEHVE OLHOATOMHbIX
CNPTOB.

[pocTble aupbl, HOMeHKNaTypa U n3omepms. OCO6EHHOCTU (PU3NYECKUX U
XVIMUYECKMX CBOMCTB.

MHOroaToMHble CNUPTbI — 3TWUIEHIIMKOMb W TANUEPUH. Pu3myeckne U
XVIMUYECK/Ee CBOWCTBA: peakumy 3aMeLLeHns, B3aMMOAENCTBME C OPraHNYecKMmm
N HEOpPraHW4YeCKMMM KUCMOTaMK, KayeCTBEHHas peakuus Ha MHOroaToOMHble
cnupTol. pefcTaBneHNne 0 MexaHW3Me peakunin HYKIeo(pUIbHOIO 3aMeLLeHus.
[JeictBne Ha opraHmsm 4enoseka. Crnocobbl MNONyYeHUS U MPUMEHEHWe
MHOr0aTOMHbIX CMIUPTOB.

®eHon. CTpoeHWe MOMeKynbl, B3aMMHOE BAUAHWE TUAPOKCOrpynmnbl U
6eH30/1bHOr0 Aapa. dusmnyeckme ceoicTea (eHona. OCO6EHHOCTM XUMWUYECKUX



CBOWCTB (heHona. KauyeCTBeHHble peakumMn Ha (eHoN. TOKCUYHOCTb (PeHona.
Cnocobbl nonyyeHns n npumeHeHne eHona. deHonhopMabaermaHas cMmona.

KapboHWbHble COeAMHEHNA — afibAernbl U KETOHbI. SIEKTPOHHOE CTPOEHME
Kap60oHWIbHOW rpynnbl. FoMonornyeckne psabl anbAernaoB U KeTOHOB, 06Lias
(hopmyna, M30Mepusi U HOMeHKnatypa. Puanyecknme CBOINCTBa anbAerniosB U
KEeTOHOB.  XMMWYeCcKMe  CBOWCTBA  albAervgoB M KETOHOB:  peakuuu
npucoeanHeHns. OKUCNEHNe anbAernaoB, KayeCTBeHHble peakumMn Ha anbaernabl.
Cnocobbl MNosly4eHns U NPUMeHeHWe anbernaoB U KETOHOB.

O[HOOCHOBHble NpefenbHble Kap6oHOBbIE KNCMOTbl. OCOBEHHOCTU CTPOEHMS
MOJIEKY/ KapBOHOBBIX KMUCNOT. 30Mepus 1 HOMeHKnaTypa. Pusnyeckume CBOMCTBa
O[JHOOCHOBHbIX MNpefenbHbIX KapboHOBLIX KWCNOT. BogopoAHble CBA3N MexXay
MOJIEKYIaMN KapOOHOBbLIX KMCMOT. XMMUYECKMEe CBOMCTBA: KUCNOTHbIE CBOMCTBA,
peakuus aTepuuKaumMm, peakumm C y4yacTMEM Yr/eBOAOPOAHOrO pajukana.
OCO6EHHOCTM CBOWCTB MYpPaBbWHOM KUCMOTbl. TlOHSATME O NPOWU3BOAHbLIX
KapbOHOBbIX KUC/IOT — CMIOXHbIX aupax. MHoroobpasne KapboHOBbIX KWUC/IOT.
OCO6EHHOCTX CBOMCTB HemnpefesibHbIX U apoMaTUYeCKUX KapbOHOBbLIX KUCNOT,
ANKapOOHOBBIX KUCMOT, MMAPOKCUKAPO6OHOBbLIX KUCMOT. MpeAcTaBUTENN BbICLLNX
KapOOHOBbLIX KWUCMOT: CTeapuMHOBasA, NabMUTUHOBAS, OfIEMHOBAS, JuHOIE8As,
JunoAeHo6ast KNCNOTbl. Crocobbl NONyYeHUs Y NPUMEHEHME KapOOHOBbIX KUCOT.

CnoxHble aupbl. Fomonornyecknii psg, obwas hopmyna, M3OMepus U
HOMeHKNaTypa. ®PuU3nYecKne M XUMUYECKMe CBOWCTBA: TMAPONU3 B KUCNOW U
LLLeNI0YHON cpeae.

Xupbl. CTpoeHne, Pu3nYecKmne 1 XMMUYECKME CBOMCTBA XXMPOB: rMapon3 B
KUCNOW 1 LWenodHon cpeae. OCO6EHHOCTM CBOMCTB XKMPOB, COAEePXalnX OCTaTKu
HenpeAenbHbIX XXUPHbIX KACNOT. XKMpbl B NPUPOLE.

MbIN& KaK CoMu BbICLLIMX KAPOOHOBBIX KUC/IOT, X MOKOLLee AeNCTBUE.

O6Las xapakrtepucTuKa yrnesofoB. Knaccumkaums yrnesogos (MOHO-, Au-
M nonucaxapugbl). MoHOcaxapuibl: TNHOKO3a, (PPYKTO3a, rasakrosa, prbosa,
Ae3okcupunbosa. Pursmyeckme CBOWCTBA M HaxoXaeHWe B npupoge. POTOCKMHTES.
XVMMMYecKme CBOWCTBA THOKO3bl: peakuun ¢ y4acT1eM CMPTOBbIX U abAernaHoN
rpynn, CnMpToBOE WM MOJIOMHOKMCIOE 6poXKeHWe. TpuMeHeHue ToKOo3bl, eé
3HaYeHue B XKU3HeEeATeIbHOCTU opraHm3mMa. [ucaxapuibl: caxapo3a, MaibTo3a U
NakTo3a. BoccTaHaB/MBaloLMe M HeBOCCTaHaB/IMBaKOLLMe ancaxapugsl. Mvaponns
AncaxapuaoB. HaxoxaeHne B npupoge v nprMeHeHune. Monvcaxapuabl: Kpaxman,
[MMKOreH KW uenntonosa. CTpoeHWe MaKpOMOeKy/n Kpaxmana, F/IMKOreHa |
Lensitonosbl. PduU3MYeckMe CBOWCTBA Kpaxmana W Lefntonosbl. XuMuyeckue
CBOMCTBA Kpaxmana: rmaposini, KayeCTBEHHas peakums C MOAOM. XUMWUYECKUe
CBOMCTBA LeN0N03bl: TNAPONN3, MOSyYyeHne 3(MpPoB Lefntono3sbl. MoHATME 06
MCKYCCTBEHHbIX BO/IOKHAX (BMCKO3a, aueTaTHbIN LWENK).



JKCNepuMeHTa/IbHble  MeTOAbl M3Y4YeHWUS BeWeCTB U WX NpeBpaLleHui:
PacTBOPMMOCTb Pa3/InyHbIX CNUPTOB B BOAE, B3aMMOENCTBME 3TaHOMA C HATPUEM,
OKWC/NeHWe 3TUI0BOr0 CNunpTa B a/ibAerng Ha packas€éHHOMW MefHO MPOBOJIOKE,
OKWCNEeHWe 3TWIOBOr0 CnNupTa AMXPOMAaTOM Kasms (BO3MOXHO MCMO/b30BaHWe
BUEOMAaTepnasioB), KayeCTBEHHble peakuuMM Ha anbgerngbl (C rvapoKcuLom
anammnHcepeopa(l) wn  rugpokemagom  meanu(ll)), peakums  ravuepuHa  C
rmgpokemagom meau(ll), Xummyeckme CBOWCTBA PacTBOpa YKCYCHOM KMCMOTHI,
B3aMMOZENCTBME pacTBopa MoKo3bl ¢ rugpokemaom meau(ll), BlanmopencTamne
Kpaxmana C MoAoM, pelleHne 3KCNepuMeHTaslbHbIX 3a4ad no temam «CnupTbl U
(heHosbI», «KapboHOBbIE KNCNOTbI. COXHbIE 3PUPbI».

A3oTcoaep:kale OpraHudeckne coeJMHeHnsl.

AMWHbI — OpraHn4Yeckre Mnpom3BofHble aMMMaka. Knaccugukaums ammHoOB:
anmgaTnyeckne W apomaTtuyeckue; MepBUYHble, BTOPUYHbIE W TPETUYHBIE.
CTpoeHune monekysn, obuas gopmyna, U3oMepus, HOMeHKNaTypa U (pusnyeckme
CBOMCTBA. XMMMYECKOe CBOMCTBa anuaTnyecKMx aMMHOB: OCHOBHbIE CBOWCTBA,
aIKUNNPOBaHWE, B3aUMOAENCTBME MEPBMYHBIX aMUHOB C a30TUCTOM KUCMOTOM.
Conun ankunaMmoHums.

AHWIMH — npeacTaBuUTe/lb aMWHOB apomartuyeckoro psga. CrpoeHue
aHWNnHa. B3aMMHOe BAVSHME Tpynn aTOMOB B MOJieKysie aHunmHa. OCob6eHHOCTH
XMMWYECKNX CBOWCTB aHWIMHa. KayecTBeHHble peakumy Ha aHuavH. Cnocobbl
MOMyYeHNs W MNPUMEHeHVe andaTUyeckmx amuHoB. [loflydyeHne aHuIMHa W3
HUTPOGEH30/a.

AMUHOKMCNOTbI. HOMeHKNatypa v nsomepus. OTaenbHble NpeacTaBuTeNn -
aMVHOKMCNOT:  FUUWMH, anaHuH. ®Pu3nyeckne CBOMCTBA  aMUHOKWUCIIOT.
XVMUYeckMe  CBOMCTBA  aMUHOKWUCIOT  KakK  aM(DOTEPHbIX  OpraHU4YeckKux
COeIMHEHWI, peakuus MOIMKOHAEHCaUMK, o6pa3oBaHWe MNENTUAHON  CBA3W.
Bronormnyeckoe 3Ha4yeHne aMMHOKNCNOT. CUHTE3 1 TnApoav3 NenTuhoB.

Benkn Kak npvpofHble nonvmMepsl. NepBuyHasA, BTOPUYHAA M TPETUYHAS
CTPYKTypa 6enkoB. XUMWYeCKMe CBOWCTBa 6efIKOB: TMAPONU3, [eHaTypauus,
KayeCTBEHHble peakummn Ha 6esiku.

AKCNepUMeHTa/IbHblE  MeTOAbl M3Y4YeHWUA BeLeCTB U WX NpeBpaLleHui:
pacTBopeHne OefikoB B BOfE, AeHaTypauus 6e/KOB Mpu HarpeBaHUW, LBeTHbIe
peakunm Ha OefnkW, pelleHVe 3KCMepUMEHTa/IbHbIX 3ajad Mo  Temam
«A30TcodepXKalline  OpraHM4yeckme  coefauHeHusi» U «Pacno3HasaHue
OpraHNYecKnx CoeUHeHUN».

BLICOKOMO.]]CKY.]ISI[)HLIe COCAUHCHMUA.

OCHOBHblE MOHATUSA XUMUM BbICOKOMOJIEKYNAPHLIX COELUHEHWIA: MOHOMEP,
nosMmep, CTPYKTYPHOe 3BEHO, CTEMeHb NOMMMEPU3aLMK, CPeaHAs MOSeKynspHas



mMacca. OCHOBHble MeTOAbl CWHTE3a BbICOKOMOJIEKY/ISIPHbIX COEAVHEHUA —
nonmmepmr3aLms 1 NoIMKOHAEH CaUNS.

MonumepHble Matepuanbl. nactmaccbl  (NONAUATUIEH,  NOAUMPONMUIIEH,
MOMMBUHUAXIOPUA,  MONUCTUPO/,  NOAUMETUNIMETAKpPWUIaT,  MOMMKapboHaThbl,
nonuaTuneHTepedTanaT). YTnnmsauma u nepepaboTka njactuka.

AnacTtomepsbl: HaTypa/ibHbIN KayuykK, CUHTETUYECKNe KayuyKu
(6yTagneHoBbII, XI0PONPEHOBBINA, U30MNPEHOBBIA) U CUNMKOHLI. Pe3nHa.

BonokHa: HaTypasibHble (X/I0MOK, LWepCTb, LWENK), NCKYCCTBEHHbIe (BMCKO3a,
aueTaTtHOe BO/IOKHO), CUHTETUYECKME (KanpoH 1 fiaBcaH).

Monumepsl cneymanbHOro Ha3Ha4YeHUs (TedpnoH, KeBnap,
3/IEKTPOMPOBOAALLME NOMMEPLI, BropasniaraemMble NOIMMEPBI).

JKCnepuMeHTa/IbHble MeTOfbl M3Y4YeHWUs BeWEeCTB U WX NpeBpaLleHui:
03HaKOM/IeHMe ¢ 0bpasuamMy MPUPOAHbIX U UCKYCCTBEHHbIX BO/IOKOH, MnjacTtMacc,
Kay4yyKOB, peLUeHMEe 3KCMepuUMeHTaslbHbIX 3afay Mo Teme «PacnosHaBaHue
M1acTMacc 1 BOJIOKOH».

PacuéTHble 3agauun.

HaxoxgeHne MonekynspHor (opMysbl OPraHMYeckoro CoefAuMHeHuUs Mo
MacCoBbIM  [0/1IIM  3/IEMEHTOB, BXOAAWMX B €ro COCTaB, HaxOoX[eHue
MOMIEKYNAPHON  (hOPMYNbl  OPraHMYecKoro coefauHeHWs Mo macce (06bEMY)
NPOAYKTOB CropaHusi, Mo Ko/m4yecTBy BellecTBa (macce, 00bEMY) MNPOLYKTOB
peakuMn W/MNnM UCXOAHBbIX BELLECTB, YCTAHOB/IEHWE CTPYKTYPHON (opMyrbl
OpraHM4yecKoro BeLlecTBa Ha OCHOBE ero XMMWYEeCKMX CBOWCTB WM CMoco60B
MoflyyeHuns, OnpefesieHne [0NM BbIXOA4a NPOAYKTA peakuuu OT TeopeTUyecKu
BO3MOXXHOT 0.

MexnpegMeTHble CBA3N.

Peannzaums meXxnpeaMeTHbIX CBA3EN NPU U3YYeHUM OpraHNYeckom XMMun B
10 Knacce OCYLLECTBMSETCA 4epe3 WUCMOo/b30BaHME KaK 0OWMX eCTeCTBEHHO-
Hay4YHbIX MOHATUA, TaK W TMOHATUA, MPUHATLIX B OTAE/bHbIX MNpeaMeTax
eCTeCTBEeHHO-Hay4HOro LK.

OOLne eCTeCTBEHHO-HAYYHbIe MOHATUA: AB/IEHNE, HAYYHbIA (haKT, r1mnoTesa,
Teopus, 3aKOH, aHa/n3, CWUHTE3, Kraccuukauus, HabngeHne, W3MepeHue,
9KCMNEePUMEHT, MOAe/b, MOAeNNpPOBaHMe.

®du3mka: MaTepusi, aroMm, 3/IEKTPOH, MPOTOH, HEWTPOH, MOEKYNa,
9HepreTUYeCKMin YpoBeHb, BELLECTBO, Ten0, O0O0bLEM, arperatHoe COCTOSIHUE
BELLECTBa, (hM3MYECKMe BEeNUYUHBI, €AUHWULBI U3MEPEHWs, CKOPOCTb, 3HEPTUs,
macca.

Buonorusa: Knetka, opraHusM, 3KocucTema, 6uoctepa, MeTabonuam,
HacneCTBEHHOCTb, aBTOTPOMHBIA U reTepOTPOMHBIA TUM MUTaHWUA, BPOXKEHME,



(hoTOCUMHTE3, [AblXaHue, OenKW, YrneBoAbl, >XMPbl, HYKIENHOBbIE KUCNOTHI,
(hePMEHTHI.

"eorpadms: nonesHble CKOMaemble, TOM/MBO.

TexHoNorna: nuuieBble MPOAYKTbl, OCHOBbl PaUMOHa/IbHOrO MNUTaHKUS,
MOHOLLME CPeACTBa, MaTepuasibl N3 UCKYCCTBEHHbIX Y CUHTETUYECKMX BOMTOKOH.



NMNAHVPYEMBIE PE3Y/IbTATbBI OCBOEHWNA MNMPOIPAMMBbI 1O XMW
HA YT JTYBJIEHHOM YPOBHE CPEAHEIO OBLLEIO OBPA3SOBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B COOTBeTCTBMM C CUCTEMHO-AEATENIbHOCTHbIM MOAXOAOM B CTPYKType
JMYHOCTHBIX pPe3y/ibTaTOB OCBOEHUA MnpeaMeTa «XUMUsS» Ha YPOBHE CpeAHero
obulero o06pasoBaHWA BblfeNeHbl  CMefytowe COCTaBfAlOWME: OCO3HaHue
06yyaloWUMNCA  POCCUNCKON  FPaXKJaHCKOM WAEHTUYHOCTU, TOTOBHOCTb K
CamMOpa3BUTUIO, CAMOCTOSATE/IBHOCTN M CaMOOMpPeAeNeHNto; Hanm4yme MOTUBaLun K
00YYeHMIO; TOTOBHOCTb W CMOCOBHOCTbL 0OYy4YaloLWMXCa PYKOBOACTBOBATLCA
NPUHATLIMA B 00LLECTBE nNpaBuWlaMyM WM HOpPMaMu  MOBEAEHUS;  Hanuuue
MpaBOCO3HaHWS, 3KO/IOMMYECKOW Ky/bTYpbl; CMOCOOHOCTb CTaBUTb LIEN U CTPOUTD
YXM3HEHHbIE NMaHbl.

JINYHOCTHbIEe  pe3ynbTaTbl OCBOEHMA MpeAMeTa  «XUMUSA»  OTpaKaroT
ChopMMPOBAHHOCTL OMbITa MO3HABATE/lbHOW W MNPaKTUYECKON [esTe/IbHOCTK
obyyatoLLmMXcs B NpoLiecce peanmsaumm 06pa3oBaTe/ibHOM AeaTeNbHOCTU.

JINYHOCTHbIEe  pe3ynbTaTbl OCBOEHWUA npegmeTa  «XUMUA»  OTpaXKatoT
CPOPMMPOBAHHOCTL OMbITAa MO3HaBaTe/IbHOM W MPaKTUYECKOW [AeATeNlbHOCTY
obyyaroLmxcs B npouecce peanvsaumm 06pa3oBaTe/lbHON [eATeNbHOCTU, B TOM
4yuncre B 4acTu:

1) rpa:kIaHCKOro BOCIIUTAHUA:

0CO3HaHUA 06yYaoLLMMMNCH CBOMX KOHCTUTYLIMOHHbLIX NpaB U 06513aHHOCTEN,
YBa)KEHNA K 3aKOHY 1 NPaBOMNoOpPALKY;

MPefiCTaBfeHNs O COLMa/IbHbIX HOPMax W MpaBuiax MeX/IMYHOCTHbIX
OTHOLLEHWIA B KONJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW [eATeNbHOCTU MNpu  CO34aHuu
YUYeOHbIX MPOEKTOB, PELUEHNN Y4YebHbIX U MO3HaBaTeNbHbIX 334a4, BbIMOHEHUM
XVIMNYECKNX 3KCMEPUMEHTOB;

CMOCOBGHOCTN MOHMMATb W MPUHUMATb MOTMBbI, HamepeHWs, fIOTUKY W
aprymMeHTbl Apyrux nNpu aHanmse pasiMyHbIX BULOB Y4eOHOW AeATeNIbHOCTY;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LLEHHOCTHOrO OTHOLUEHWA K WCTOPUYECKOMY W Hay4yHOMY Hacneuto
OTEYECTBEHHON XUMUN;

YBaKEHWNA K MpoLeccy TBOpYecTBa B 06/71aCTU Teopuu M MPaKTUYECKOro
MPUMOXKEHNUA XMMUKW, OCO3HAHWS TOro, YTO [aHHble HAyKW ecTb pe3ynbrar
OJINTENbHbIX  HAbMOLEHUIA,  KPOMOT/MBLIX  3KCMEPUMEHTA/IbHbIX  MOWCKOB,
MOCTOSAHHOIO TPY/a YY&HbIX N MPaKTUKOB;



MHTepeca W MO3HaBaTe/IbHbIX MOTUBOB B MOMYYEHUM W MOCNeLYHOLLEM
aHann3e MHgopmaymn o0 nepefoBbIX AOCTVKEHUAX COBPEMEHHON OTEYeCTBEHHOM
XUMUMK;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOIO CO3HaHWSA, 3TUHECKOr 0 NOBEAEHNS;

CNOCOBHOCTA OLEHMBATbL CUTYaLMW, CBA3aHHbIE C XMMUYECKUMU ABIEHNAMMU,
M NPUHMMaTb OCO3HaHHbIE PELLEeHUs, OPUEHTUPYSACh Ha MOPa/IbHO-HPABCTBEHHbIE
HOPMbI M LLEHHOCTM;

FOTOBHOCTW OLEHMBaTb CBOE MOBeAEHME W MOCTYMNKU CBOMX TOBapuLLEn C
MO3MLUMIA HPABCTBEHHbIX U NPABOBbIX HOPM M C YYETOM OCO3HAHWUS MOCNeACTBUIA
MOCTYMKOB;

4) dpopmMupoBaHus KYJIbTYPHI 310POBbS:

MOHMMaHUS  LIEHHOCTE 3[0pOBOro ¥ 6e30MacHOro obpasa >KU3HMU,
Heo6X04MMOCTN OTBETCTBEHHOIO OTHOLUEHWA K COBCTBEHHOMY (PU3MYECKOMY U
MCUXMYECKOMY 3[10POBbIHO;

cobntofeHns npasun 6Ge3onacHoro ob6palleHns C BellecTBamMu B ObITy,
MOBCEHEBHOM XW3HW, B TPYA0BOM AEATENIbHOCTY;

MOHMMAaHUA  LIEHHOCTU MpaBWi  WHAUBUAYaAIbHOTO WM KOJIEKTUBHOIO
6e30MacHOro noBefeHNs B CUTYaUUsX, YIPOXAIOLLMX 340P0BbI0 1 XXN3HW NTHOAEN;

0CO3HaHWA NOCNEACTBUI U HENPUATUA BPeLHbIX NpuBbIYEK (YNOTpebneHns
aJIKOro/1s, HAPKOTUKOB, KYPEHUSA);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHWKaTMBHOM  KOMMETEHTHOCTM B Y4YeBHO-UCCNef0BaTeNbCKOM
[eATeNIbHOCTW,  OOLLEeCTBEHHO MOME3HOW, TBOPYECKOW W ApYrux  Bupax
LeATeNbHOCTY;

YCTAHOBKM HA akKTMBHOE Yy4yaCTMe B peLleHuMM MPaKTUYecKUx 3ajad
coumanbHOM HanpaBneHHOCTK (B paMKax CBOEr0 K/acca, LWKOMbI);

MHTepeca K NpPakTUYeCKOMY M3YyYeHUIO NPogeccuii pasiMYyHoro poaa, B ToM
yunc/ie Ha OCHOBE NMPUMEHEHUS NPeAMETHbIX 3HAHMI M0 XUMUNK;

YBaXKEHUA K TPYAY, /IOAAM TpyAa U pe3y/ibTaTtam TPYL0BOW AeATeNbHOCTY;

FOTOBHOCTM K OCO3HAHHOMY BblOOpPY WHAMBUAYA/ILHOW  TPaeKTopuUK
obpasoBaHusa, 6yayuleid npodgeccun n peanmsaumm COBCTBEHHBIX >XU3HEHHbIX
NNaHOB C YYETOM JINYHOCTHbLIX MHTEPECOB, CMOCOOHOCTEN K XUMWUW, NHTEPECOB Y
NoTpebHOCTEN 06LLIECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

9KONOrMYEeCKN LieNecoobpasHoro OTHOLUEHUS K MPUPOAE KakK WCTOUYHWUKY
CYLLIECTBOBaHWSA XW3HU Ha 3eMSie;

MOHMMaHUA TN106abHOr0 Xapaktepa 3KO/IOrMYeckMx npobnem, BAUAHUS
9KOHOMMYECKMNX NPOLLECCOB Ha COCTOSHME NPUPOLHOW 1 COLMaNIbHOW Cpeapbl;



0CO3HaHWA HEeOoBXOAMMOCTU WCMO/b30BaHUA  AOCTUMXKEHUA XUMWUKA  ANs
peLLleHnst BOMPOCOB pauyoHaIbHOro NpMpoAonosib30BaHus;

aKTVBHOFO  HEMpuATMS  [JeNCTBMIA, NPUMHOCALLMX BPed  OKPY>KatoLLel
NPUPoLHOM cpede, YMeHUs NPOrHO3MpoBaTb He6MaronpusiTHble 3KOM0rMyeckune
nocneacTBMs NpeanpPUHUMAEMbIX AEACTBUIA U NPeaoTBpaLLATb UX;

Ha/IMYMA Pa3BUTOr0 3KOIOMMYECKOr0 MbILLIEHWS, 3KOTIOTMYECKON KYNbTYpbl,
onbITa AeaTeNbHOCTH 3KOJIOrMYEeCKOM Harnpas/IeHHOCTH, YMEHMS
PYKOBOACTBOBATLCA UMW B MO3HaBaTE/IbHON, KOMMYHWKATUBHON W COLManbHON
NpakTMKe, CMOCOBGHOCTM W YMEHUS aKTUBHO MPOTMBOCTOATb  WAEONOrNn
xemooouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MUPOBO33PEHNSA, COOTBETCTBYIOLLEN0 COBPEMEHHOMY YPOBHIO Pa3BUTKS
HayKM 1 06LL,ECTBEHHOI NPAKTUKY;

MOHMMaHMS CNEUU(UKA XMMUN KaK HayKW, OCO3HaHWs €€ ponv B
(hopMUPOBAHMM PALMOHANBHOIO HAYYHOr0 MbILWIEHUS, CO3[4aHUN LeNOCTHOrO
NpefcTaBNeEHNA 06 OKPYXKatoLeM MUpe Kak O eIMHCTBe MPUPOAbl U YenoBeka, B
MO3HaHWW MPUPOAHbLIX 3aKOHOMEPHOCTEN W peLleHMM NPo6seM COXpaHeHUs
MPYPOLHOIo paBHOBECUS;

y6e)XEHHOCT B 0COO0M  3HAYMMOCTM  XUMUU  AJ1I9  COBPEMEHHOWA
UMBUIM3aUMA: B €€ TyMaHUCTMYECKOW HanpaB/ieHHOCTU W BaXHOW po/in B
CO3JaHnMM HOBOW 6asbl MaTepuasibHOM Ky/bTypbl, B pelleHnn rn106asbHbIX
Npo6neM YCTOMYMBOrO pPasBUTUSI YENOBEYECTBA — CbIPbEBOW, 3HEPreTMYECKON,
MULLEBOM N 3KOMIOrMYEeCKo 6e30MacHOCTU, B pa3BUTUM MeAULMHBI, 06ecneyeHnm
YCNOBUIA YCMELHOro TpyAa U 3KOOrMYecKn KOM(MOPTHOM XM3HU KaXA0ro YsieHa
00L1eCTBa;

€CTECTBEHHO-HAYYHON TPamMOTHOCTW: MMOHUMaHWUS CYLLHOCTM MEeTOAO0B
MO3HaHMUSA, MUCMOJb3YEMbIX B €CTECTBEHHbIX HayKax, CMOCOOHOCTM MCMO/b30BaTh
MoslyvaeMble 3HaHMS 41 aHanM3a 1 06bACHEHNS ABMIEHWIA OKPYXKatOLLEro mMupa u
MPOMCXOAALMX B HEM M3MEHEHWIA, YMEHUA fenaTb 060CHOBaHHbIE 3aK/THOUYEHUS Ha
OCHOBE Hay4HbIX (AKTOB U MWMEKWMUXCA [aHHbIX C Ue/blo  MOSyYeHUs
[0CTOBEPHbIX BbIBOAOB;

CMOCOGHOCTN  CaMOCTOSITENIbHO  MCMOJ/Ib30BaTb  XMMUYECKME 3HaHUA  Af1s
peLLeHns Npo6sieM B peasibHbIX XXU3HEHHbIX CUTYaUMUSIX;

MHTepeca K NO3HaHWI0, NCCNeA0BaTeNbCKOMN AesTeNbHOCTH;

FOTOBHOCTM M CMOCOGHOCTM K  HenpepbiBHOMY  00pa30oBaHWO U
camo0o6pa30oBaHNt0, K akTMBHOMY [MOJIYYEHUIO HOBbIX 3HAHWA MO XUMUWU B
COOTBETCTBUU C XXM3HEHHbLIMW NOTPEOHOCTAMY;

MHTepeca K 0COGEHHOCTAM Tpyfa B Pas/IMyHbIX ciepax NpodeccMoHaIbHOM
[eATeNbHOCTW.



METAINIPEAMETHBIE PE3YJIbTATBI

MeTanpegMeTHble pe3y/ibTaTbl OCBOEHWA NMPOrpaMMbl MO XMMUK Ha YPOBHE
cpefiHero o6uuero obpa3oBaHMs BKIHOYaAOT:

3HauMMble  Ang (hopMmpoBaHus MMPOBO33peHns  0by4aroLmxcs
MeXAnCUMnanHapHble (MeXnpeameTHble) 00LLeHayUYHble NMOHATUA, OTpaxKatoLme
LLeNOCTHOCTb HAy4YHON KapTWHbI MUpa W Ccneumuky MeTOAO0B MO3HaHMS,
MCMOJIb3YEMbIX B CTECTBEHHbIX HayKax (MaTepusi, BELLECTBO, 3Heprus, AB/eHNe,
npouecc, cMcTeMa, HayyHbIin PakT, MNPUHLMN, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, nccnefoBaHne, HabNoAeHEe, U3MEPEHWE, SKCNEPUMEHT U ApYrue);

YHUBEPCa/IbHblE Y4ebHble AeCTBMS (NO3HaBaTe/lbHble, KOMMYHUKATUBHbIE,

PErynaTuBHbIE), obecneyuBatoLme (hopMumpoBaHue (hYHKLMOHaNbHOM
rPaMOTHOCTU W COLMANbHON KOMMNETEHL MU 06yYatoLNXCS;
CNOCOBHOCTb obyuyatoLLmxcs MCMNONb30BaTb OCBOEHHbIE

MEXANCLMNIMHAPHbIE, MUPOBO33PEHYECKME 3HAHUA U YHUBEpCa/ibHble Y4ebHble
[elCTBUSA B NMO3HaBaTe/IbHOW 1 COLMaNIbHOM NPaKTUKe.,

MeTanpeaMeTHble pe3ynbTaTbl OTPaXkatoT OBNafeHne YHUBEPCa/IbHbIMU
y4ebHbIMM  MO3HaBaTe/lbHbIMW,  KOMMYHWKATUBHbIMW U PETYNATUBHbLIMY
AEeNCTBUAMN.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe 1eHCTBH A

1) 6a30BbIe JJOTUYECKHE AeHCTBHS:

CaMOCTOATENbHO  (hOopMyNMpoBaTb W akTyanu3uposaTb  Mpobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

onpefenaTb LUenu [AeATenbHOCTW, 33ajaBasd NapameTpbl U KpUTepum KX
LOCTUXKEHUSA, COOTHOCUTL pesynbTaThbl AeATe/IbHOCTI C NOCTaB/IeHHbIMU LEeNAMN;

MCMoMb30BaTh MPW OCBOEHWUW 3HAHWA MPUEMbI NTOTMYECKOT0 MbILLIEHUSA:
BblAeNATb XapaKTepHble NPU3HaKM MOHATUIA W yCTaHaB/MMBaTb WX B3aMMOCBS3b,
MCMO/Mb30BaTb COOTBETCTBYIOLLME MOHATUA AN 0OBACHEHUS OTAE/bHbIX PaKTOB U
ABNEHUM;

BblOMpPaTb OCHOBaHMS W KpUTepun A4  KnacCuguKaumm BeWecTBs W
XUMUYECKUX peaKLnii;

yCTaHaB/MBaTb MNPUYNHHO-CNEACTBEHHbIE CBA3M  MeXAy W3y4yaeMbIMU
ABNEHNAMU;

CTPOUTbL JIOTUYECKMe pacCcyXaeHus (MHAYKTUBHblE, AeAYKTUBHbIE, MO
aHanoruu), BbIABAATb 3aKOHOMEPHOCTU W MPOTUBOPEYMS B paccMaTpUBaEMbIX
ABNIEHMAX, (DOPMYNNPOBATb BbIBOAbI U 3aK/THOYEHUS;

NPUMEHATbL B Mpouecce NO3HaHWA UCNO/b3yeMble B XUMUN CUMBOJINYECKME
(3HaKoBble) MoAenn, Npeobpa3oBbiBaTb MOAE/bHbIE MPeACTaBNeHNS — XUMUYECKNIA
3HaK (CMMBOM) 3MEeMEHTa, XuUMMUYecKas (opMmyna, YpaBHEHWE XUMUYECKOWA



peakuum — npu pelleHnn yyebHbIX MO3HaBaTe/IbHbIX U MPAKTUYECKUX 3ajad,
NPUMeHSATb Ha3BaHHble MOJE/bHbIE NPeACTaBNeHUs AN5 BbISBNEHUSA XapaKTepPHbIX
MPU3HAKOB M3y4aeMblX BELLECTB Y XUMUYECKNX pPeaKkLUil.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IeHCTBUS:

B/lafieTb OCHOBaMW METOAOB Hay4YHOro MO3HaHWS BELECTB U XMMUYECKMX
peakLuuii;

(hopmynmpoBaTh Lenn 1 3afadu ccnefoBaHus, UCNosb30BaTb NOCTaB/eHHbIE
M CaMOCTOATENbHO CHOPMY/NPOBaHHbIE BOMPOCbI B KayecTBE WHCTPYMEHTA
MO3HaHWA U OCHOBbI AN POPMUPOBAHMSA TUNOTE3bI MO NPOBEPKE NPaBUbHOCTY
BbICKa3blBaeMbIX CY)XXAEHWIA;

BMafieTb HaBblKaMy CaMOCTOSTENIbHOrO MNaHWPOBaHUA U NPOBEAEHWS
YUYEHUYECKMX IKCNEPUMEHTOB, COBEPLUEHCTBOBaTb YMEHWUA Hab/oaaTh 3a XOLOM
npouecca, CamOCTOATE/IbHO MPOrHO3MPOBaTh ero pesynbTar, (POPMYINPOBaThH
0606LLeHNS 1 BbIBOAbI OTHOCUTE/IBHO AOCTOBEPHOCTUN Pe3y/bTaToB UCCNeL0BaHNS,
COCTaB/IATb 060CHOBAHHbIM OTUET O NPOAEeNaHHON paboTe;

nprobpetatb ONbIT  YYEHWYECKON UCCNefoBaTeNlbCKOM U MPOEKTHOM
[eATeNIbHOCTU, MpPOsBNATb CMOCOOHOCTb M TOTOBHOCTb K CaMOCTOATE/IbHOMY
MOMCKY METOLOB peLlleHNs MNpaKTUYeCKMX 3afay, MPUMEHEHUIO pPa3/InYHbIX
METOA0B MO3HaHWS.

3) paboTa ¢ nunopmaumeii:

OPVEHTMPOBATLCA B Pa3/IMUHbIX UCTOYHMKAX WHGopMaumm  (Hay4Ho-
nonynspHas fiMTepatypa XUMWUYECKOrO COAEPXKaHWs, CrpaBOYHble MOcCo6us,
pecypcbl VIHTepHeTa), aHa/M3MpoBaTb MHAOPMaLMIO Pa3/IMyHbIX BUAOB U (HOPM
npeacraseHus, KPUTUYECKM OLeHMBaTb eé [OCTOBEPHOCTb 7
HENpPOTMBOPEYMBOCTb;

(hopmynmMpoBaTh 3anpocbl U NPUMEHATb Pa3INyHble MEeTOAbl MPU NOUCKE U
oTbope MH(opMauMK, Heob6XoAUMOM  ANS  BbIMOMHEHMA  yyebHbIX  3afad
onpegenéHHoro Tuna;

npuvobpetatb ONbIT WCNOMb30BaHNUSA  WMHMOPMALMOHHO-KOMMYHUKaTUBHBIX
TEXHOOMNI U Pa3INYHbIX MONCKOBLIX CUCTEM,;

CaMOCTOATE/IbHO  BblOMpaTb  OMNTUMa/bHYO  (OpMYy  MpefcTaBNeHus
MH(popmauun (Cxembl, rpankn, guarpaMmmbl, TabuLbl, PUCYHKN U ApYTne);

MCNOMb30BaTb HayuHbI S3blK B KauyecTBe CpeAcTBa Mpu paboTe cC
XMMWYECKON  MH(opMaLmeid: NPUMEHATb  MeXNpeameTHble  ((hm3nyeckue K
MaTemMaThyecKre) 3HaKu U CMMBOSIbI, (hOpMY/bl, ab6peBnaTypbl, HOMEHKNATYPY;

NCno/ab30BaTb 3HAKOBO-CMMBOJIMHECKNE CPEACTBA HarmaaHOCTMN.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/laBaTb BOMPOCHI MO CYLLECTBY 06CY>KAaeMOli TEMbI B X0O[€e Ananora n/mnm
[VCKYCCUW, BbICKa3blBaTb UAEWN, OPMYINPOBaTL CBOW MPEAN0KeHUs
OTHOCUTENBHO BbINOHEHUS NPEAJIOXKEHHON 3a4auu;

BbICTYMaTb C MNpe3eHTauuent pe3ynbTaToB MO3HABATE/IbHOM [eATeNIbHOCTH,
NOMYYEHHbIX CAMOCTOSITE/IbHO U/ COBMECTHO CO CBEPCTHUKAMW MPW BbINONHEHUN
XUMUYECKOrO 3KCMEPUMEHTa, NPaKTUYECKON paboTbl NO UCCMEA0BaHUIO CBOWNCTB
M3yyaembIX BELLECTB, peanm3aunm y4ebHOro npoekTa, 1 hopMynmpoBaTh BbIBOAbI
No pesynbTaTam MNPOBEAEHHbLIX WCCNEAOBaHUA NMYTEM COriacoBaHWs NO3ULNIA B
Xofe 06CyXAeHNs 1 06MeHa MHEHUSAMMW.

PeryisiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CamMOCTOSITe/IbHO MNaHMPOBaTb W OCYLWECTBNATL CBOK MO3HABATE/IbHYIO
[eATeNIbHOCTb, Onpefenss eé€ uenM W 3afjayv, KOHTPO/MpoBaTb M MO Mepe
HeoOX0AMMOCT  KOPPEKTMPOBaTb MNpednaraeMblii  anroput™M  AencTBui  npwu
BbIMO/IHEHUM  YYeOHbIX W WCCMefoBaTe/lbCKMX 3afad, BblbMpaTb Haubonee
3PQEKTUBHBIA CMOCO6 WX PeWeHUs C YYETOM MOMYYEHUS HOBbIX 3HAHWUIA O
BELLLeCTBAaX N XMMUYECKNX peakumsXx;

OCYLLECTB/IATb CaMOKOHTPO/Ib AeATe/IbHOCTU Ha OCHOBE CamoOaHa/M3a U
CaMOOLEHKMN.

NPEAMETHBIE PE3YJIBTATHI

MpeaMeTHble pe3ynbTaTbl OCBOEHUA NPOrpaMmbl N0 XMMUKU Ha Yr1y61EHHOM
YPOBHE Ha YpPOBHe cpefHero o6uiero 06pa3oBaHMsi BKIKOYAKOT Crheumguyeckmne
AN y4yebHoro npegmeta «XMMUsA» HayUHble 3HaHUSA, YMEHMS 1 CNOCoObI AeCTBUIA
MO OCBOEHWIO, UHTepnpeTaymMm 1n nNpeobpa3oBaHUIO 3HAHWUIA, BUAbI AeATENIbHOCTU
MO MOMYYEHUIO HOBOFO 3HAHWA W MPUMEHEHWUIO 3HAaHWI B PasfIMYHbIX YUYeOHbIX
CUTYaUMAX, a TaKXKe B peasibHbIX XM3HEHHbLIX CUTYaUMsIX, CBSA3aHHbIX C XMMUel. B
nporpaMMe Mo XWMWUKU MpeaMeTHble pesynbTaTbl MpefcTaBieHbl MO rogam
U3YYEHWS.

10 KJIACC

MpeaMeTHble  pe3ynbTaThl  OCBOEHUS Kypca «OpraHuyeckas —XUMUS»
OTpaXkaroT:

cthOPMUPOBAHHOCTb MPEACTaBNEHNI: O MECTe M 3HAYeHUM OpraHUYecKoi
XUMUM B CUCTEME ECTECTBEHHbIX HAyK U eé ponn B 0GECMEeYeHUn YCTONUMBOrO



pasBUTUS YesloBeYeCTBa B peLleHMn NpobeM 3KOMOrMYECKON, 3HepreTMyecKomn u
MWLLEBON 6e30MacHOCTU, B PasBUTUM MeLULMHBI, CO34aHUN HOBbIX MaTepuasios,
HOBbIX NCTOYHWNKOB 3Hepruu, B obecneyeHum paunoHanbHOro
NPUPOLONOobL30BaHNSA, B (HOPMUPOBAHUM MMUPOBO33PEHMS N 00LLEA Ky/bTypbl
YenoBeKa, a TakKXXe 9KO/IOrMYeckn OO60CHOBAHHOIO OTHOLLUEHUA K CBOEMY
3[10POBbLIO U NPUPOAHON Cpefe;

BMafieHne  CUCTEMOW  XMMWYECKMX  3HAHWIA,  KOTOpas  BKJ/IKOYaeT:
OCHOBOMONArarLLme NOHATUA — XMMUYECKUIA 3/1EMEHT, aTOM, AP0 U 3NEKTPOHHas
obonoyka artoma, S-, p-, d-aTOMHble Op6bwUTasX, OCHOBHOE W BO30OYXAEHHOE
COCTOSIHMA  aToMa, rmoépuamsaums aTOMHbIX OpbuTaneid, WOH, MOMEeKyna,
B&/IEHTHOCTb, 3/IEKTPOOTPULIATENIbHOCTL, CTEMEHb OKUC/IEHUS, XMMNYECKaa CBA3b,
MOJIb, MONIIPHAs Macca, MOJISIPHbIN 06bEM, YINepoaHbIn CKeNeT, PYHKUMOHaNbHas
rpynna, pagukan, CTPYKTYpHble ¢opMynbl (pa3BEPHYTble, COKPaLEHHbIE,
CKeNeTHble), M30MepUs CTPYKTYpHas W MNPOCTPaHCTBEHHas (reomeTpuyeckas,
ONTUYecKast), W30Mepbl, TFOMOSIOTMYECKMIA psd, TOMOMONK,  YrneBoAopPoAbl,
KMC/IOPOA- M a30TCoAep)Kalliye opraHUYeckune CoefVHEHUs, MOHOMEpP, MoMMEP,
CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNIAPHbIE COEAMHEHUS; TeOopun, 3aKOHbI
(nepnogmnuecknii 3akoH . W. MeHgeneesa, Teopusi CTPOEHMSI OpPraHUYecKmx
BewecTB A. M. byTnepoBsa, 3aKOH COXPaHEHWNSI MacChl BELLLECTB, 3aKOH COXpPaHeHUA
M MpeBpalleHnss 3Heprum npu  XUMWYECKMX peakumusax), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUNIA A3bIK XMMUWM, MUPOBO33PEHYECKME 3HAHWS, feXalline B OCHOBE
MOHMMaHWSA NPUYUHHOCTM U CUCTEMHOCTU XUMUYECKUX SBNEHWIA; NpeacTaBieHns
0 MexaHM3max XMMWYEeCKMX peakuuii, TePMOAUHAMUYECKMX N KUHETUYECKUX
3aKOHOMEPHOCTAX MUX MPOTEKaHMS, O B3aMHOM B/ISIHUW aTOMOB W FPynmn aTOMOB
B MONeKynax (MHAYKTUBHBIA 1 Me30MepPHbIN 3thheKTbl, opueHTaHTbl | 1 11 poaa);
(haKTONOrMYeCKNe CBEAEHUS O CBOWCTBAaX, COCTaBe, MOSy4eHUU U 6e30MacHOM
MCMOMb30BaHNM BaXKHEMLLUMX OPraHNUYecKMX BELLECTB B ObITY W MPaKTMYeCKoW
LeATeNIbHOCTM  YefioBeka,  OOWMX  HayYHbIX  MPUHLMMNAX  XMMWUYECKOro
npon3BoAcTBa (Ha npumepe NPon3BOACTBA MeTaHO/a, NepepaboTKM HedhTH);

ChOpMMPOBAHHOCTb YMEHWIA: BbISIBNATb XapaKTepHble MPU3HAKM MOHATUNA,
yCTaHaB/MBaTb MX B3aUMOCBSA3b, MCMO/Ib30BaTb COOTBETCTBYHOLLME MOHATUA MPU
ornmcaHuu cocTasa, CTPOEHWS U CBONCTB OpraHNYeCcKnX CoeUHEHNIA;

ChopMMPOBAHHOCTb YMEHWIA:

MCNOMb30BaTh XUMNYECKYHO CUMBOJIMKY AJ1 COCTaB/IEHUS MONEKYSAPHBIX U
CTPYKTYPHbIX (pa3BEPHYTbIX, COKPALLEHHbIX U CKEIETHbLIX) (DOPMY/T OPraHNYecKmnx
BELLEeCTB;

COCTaB/IATb YPaBHEHUA XMMUYECKUX peakumii U pacKpbiBaTb UX CYLLHOCTb:
OKWUCNNTENIbHO-BOCCTAHOBMTE/bHBIX ~ peakuuMid  MOCpPeAcTBOM  COCTaB/IEHUS



3/IEKTPOHHOro 6anaHca 3TMX peakuuii, peakunmin WOHHOTO OOMeHa MNyTéM
COCTaB/IEHWNA UX MOJTHbIX N COKPALLEHHbIX NOHHbIX YPaBHEHWIA;

M3roTaB/vBaTb MOAENN MOJEKY/T OpraHNYecKMX BeLLecTB A4/1A UCTpaLnm
NX XMMMYECKOro 1 NPOCTPaHCTBEHHOIO CTPOEHWS;

ChopMMPOBAHHOCTb YMEHWIA: yCTaHaBMBaTb MPUHAAIEXHOCTb U3YYEHHbIX
OpraHMyecknx BeLWEeCTB MO WX COCTaBy W CTPOEHUKD K OnpefenéHHOMY
Knaccy/rpynne COoefVHEHWI, AaBaTb WM Has3BaHWA MO  CUCTEMATUYECKOM
HomeHKknatype (IUPAC) u npvBoAaMTb TpMBMasbHble Ha3BaHWUA AN1A OTAEeNbHbIX
npefcTaBUTENEA OpPraHNYeCKMX BELLECTB (3TWMEH, aueTuieH, ToNyon, rULEPUH,
3TUNEHIINKOMb, (DeHOos, (opmanbaerus, auetanbierng, aueToH, MypasbMHas
KUCNOTa, YKCYCHas KWUCNOoTa, CTeapnHoBast, 0/leMHOBas, NasibMUTUHOBASA KUC/OTbI,
rMALUMH, aflaHuH, ManbTo3a, (PPYKTO3a, aHWIUH, AUBWUHWUI, WU30MPEH, X10POMpPeH,
CTUPOS N ApYrue);

ChOPMUPOBAHHOCTb  YMEHUS ONPeaensiTb  BWUL XUMUYECKOA CBSA3U B
OpraHMyecknx coeamHeHnax (KOBaJIeHTHad M MOHHas CBA3b, O- W T-CBA3b,
BOAOPOAHasA CBA3b);

ChOPMMPOBAHHOCTb YMEHUS MPUMEHATL MMOJIOKEHMUSA TEOPUU CTPOEHUS
opraHuyeckmx Beulects A. M. byTtnepoBa Ansi 06bSCHEHNS 3aBUCMOCTW CBOMCTB
BELLECTB OT UX COCTaBa U CTPOEHUS;

CPOPMMPOBAHHOCTL ~ YMEHWIN  XapakTepu3oBaTb  COCTaB,  CTPOEHMUe,
(hM3nYecKne M XMMUYECKME CBOWCTBA TUMUYHBLIX MPeLCTaBUTENE Pa3INYHbIX
K/1acCoOB OPraHNYecKnX BELLLeCTB: a/lKaHOB, LIMK/I0a/IKaHOB, a/IKeHOB, a/lIkaNeHoB,
/IKNHOB, apOMAaTUYECKUX YrNeBOAOPOLOB, CMMPTOB, a/bAernios, KeTOHOB,
KapOOHOBbLIX KWCMOT, NPOCTbIX U CMOXHBLIX 3PUPOB, XXMPOB, HUTPOCOEANHEHUI 1
aMWHOB, aMWHOKWUCNOT, 0enkoB, yrnesofoB (MOHO-, AW- W MOMMcCaxapuaos),
WNNIOCTPMPOBaTL  FeHETMYECKYHD  CBA3b  MeXAy  HMMU  ypaBHEHUAMU
COOTBETCTBYIOLUMX XUMUYECKMX PeakumMi C WCMOJb30BaHNEM CTPYKTYPHbIX
(hopmyn;

ChOPMMPOBAHHOCTL YMEHMA MOATBEPXKAATb Ha KOHKPETHbIX MpuMepax
XapaKTep 3aBMCUMOCTM peakLMOHHOW CNOCOBHOCTM OpraHNYeCKUX COeAUHEHNIA OT
KpaTHOCTW 1 T1Ma KOBAJIEHTHOM CBA3M (0- W T-CBA3M), B3aMMHOI0 B/IMAHWUSA aTOMOB
W Fpynn aToMOB B MOJIEKYNaX;

ChOPMMPOBAHHOCTb YMEHUSA XapaKTepn3oBaTb MCTOYHUKN YINeBOLOPOLHOIO
cblpbs  (He(Tb, MPUPOAHbLIA Ta3, Yrosb), CMocobbl ero nepepaboTkn wu
MpaKTUYecKoe NpYMeHeHVe NPOLYKTOB NnepepaboTKu;

ChopMMPOBAHHOCTbL BaJEHNA CUCTEMON 3HAHWA O EeCTeCTBEHHO-HAYYHbIX
MeTofax MO3HaHWA — HabNAEHUN, U3MEPEHUN, MOAE/IMPOBAHNN, 3KCNepUMeHTe
(peasibHOM M MbIC/IEHHOM) W YMEHUS NPUMEHATb 3TU 3HaHWUS;



ChOpMMPOBAHHOCTL  YMEHWUS NMPUMEHATb  OCHOBHble  Onepauun
MbICNIUTENIbHOM AEATENIbHOCTM — aHaM3 W CUHTE3, CpaBHeHWe, 006006LLeHME,
cucTemaTu3aumio, BbISBNEHWE NMPUUMHHO-CNEACTBEHHbIX CBA3EN — ANA U3YYeHUS
CBOWCTB BELLECTB Y XUMUYECKNX peakuuii;

ChopMMPOBAHHOCTb YMEHWIA: BbISIBNATb B3aMOCBA3b XMMUYECKMX 3HAHWI C
MOHATUAMM W NPeACTaBNeHUAMM APYTrUX eCTeCTBEHHO-HAY4YHbIX NPeAMETOB ANS
6o/ee 0CO3HaHHOIO MOHWMaHUS CYLLHOCTM MaTepuasibHOro eAmMHCTBA MUpAa,
MCNOMb30BaTh CUCTEMHbIE 3HAHWA MO OPraHNUYecko XUMWUWU ANs O0O6BACHEHWUS Y
MPOrHO3MPOBaHUA ABMIEHWNIA, UMEIOLLMX ECTECTBEHHO-HAYYHYIO NPUPOAY;

ChOPMUPOBAHHOCTb  YMEHWIA: MNPOBOAMTbL  PacyéTbl MO  XUMUYECKUM
(hopmynam 1 ypaBHEHUAM XMMUYECKUX peakumil C UCNonb3oBaHUEM (IU3NUECKUX
BemMumH (macca, 00bEM ra3oB, KO/MMYECTBO BELLECTBA), XapaKTepu3yoLLnX
BELLECTBA C KOMIMYECTBEHHOW CTOPOHbI: PacyéTbl MO HAXOXAEHUIO XUMUYECKOM
(hopMy/ibl BeLecTBa MO M3BECTHbIM MACCOBbIM [0/SIM XUMUYECKUX 3/IEMEHTOB,
NMPoAyKTaM CropaHus, NA0THOCTW ra3o0bpasHbIX BELLECTB;

ChopMMPOBAHHOCTb YMEHWIA: NPOrHO3MPOBaTb, aHA/IM3MPOBaTb M OLEHNBATb
C No3vuMi  3KOoNormyeckorm  6Ge3onacHOCTM  MOCNeACTBUS  ObITOBOW U
MPOM3BOACTBEHHOW  [eATENIbHOCTU YeNoBeKa, CBSI3aHHOM C  MepepaboTKoWA
BELLLECTB, MCNONb30BaThb NOMYYEHHbIE 3HaHUSA 419 NPUHATUSA FPaMOTHbIX PeLleHuni
Npo6sem B CUTYyaLuaX, CBA3aHHbIX C XUMUEN;

CPOPMMPOBAHHOCTb YMEHMIA: CaMOCTOSTENIbHO M/1aHMPOBaTb U MPOBOANUTL
XUMWYECKUIA  3KCNEPUMEHT (MONyYeHMEe W W3Y4YeHWe CBOWCTB OpraHMYecKmx
BELLLECTB, KaYeCTBEHHble peakuuu YrneBOLOPOAOB Pas3/IMYHbIX K/1acCoB U
KNCNOPOLCOAEPKALLUMX OpPraHMYeCKMX BELLECTB, pelleHre IKCMepUMEHTa/IbHbIX
3afa4 No pacno3HaBaHWIO OpraHMYecKMX BELLECTB) C COOMOLEHVEM MNpaBuJI
6e3onacHoro o6palleHnsi ¢ BewecTBamMnM W nabopaTopHbIM  060PYAOBaHNEM,
(hopmynmpoBatb LeNb WCCNeAoBaHWsA, MNPeACTaBsATb B Pa3/IMYHOM  (hopme
pe3y/nbTaTbl 3KCNEPUMEHTA, aHa/IM3NPOBATL u OLEHMBATL UX JOCTOBEPHOCT;

ChOpMMPOBAHHOCTb YMEHWIA:

cobntofatb npasuia 3KOMOrMYECKM Lies1Ieco0bpa3HOro noBeieHUs B ObITY U
TPYAOBOW [AeATENbHOCTM B LENISIX COXPaHEHWUS CBOEro 340PO0BbS, OKPYXKatoLlel
NPVYPOAHOIA cpeAbl Y AOCTUMXKEHUSA €€ YCTONYMBOIO PasBUTUS;

0CO3HaBaTb OMAaCHOCTb TOKCUYECKOro [eNCTBMA Ha >XMBble OpraHu3Mmbl
onpeAenéHHbIX OpraHNYecknX BewwecTs, MOHMMas cMbicn nokasatens MAK;

aHaM3MpoBaTb LieNecoobpasHOCTb MPUMEHEHWUA OPraHWYeCKMUX BELECTB B
MPOMbILLIEHHOCTU U B ObITY C TOYKM 3peHUS COOTHOLLIEHUS PUCK-N0/b33,;

ChOpMMPOBAHHOCTb YMEHWIA: OCYLLECTBAATL Lie/IeHanpaB/ieHHbIA  NOUCK
XVIMNYECKON NH(OPMAaLMKN B Pa3/IMYHbIX UCTOYHUKAX (Hay4Has 1 yyebHO-HayYHas
nuTepartypa, CpeacTea MaccoBor MHGopMauun, VIHTEpPHET 1 Apyrue), KpUTUYECKN



aHaNM3MpPoBaTb XMMUYECKYIO MH(opMaLIMIo, nepepabaTbiBaTh €€ U KUCMOIb30BaTh
B COOTBETCTBUM C NOCTaB/IEHHOI YUeOHOI 3a1a4eil.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NporpaMMbl Bceero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
MpeameT opraHMyeckom Xxummnn. Teopus
11 CTp o'E:'eHmn op raHN4ecKmx coe, I/IHEHI/II??A M 12 bubnmoteka LIOK
' P P A o https://m.edsoo.ru/d69df650
bytnepoBa
WToro no pasgeny 12
Pasznesa 2. YriieBoaopoanbl
91 MpefenbHble yrnesofopoabl — ajikaHbl, 7 Bbubnmoteka LLOK
' LMKIOaKaHbl https://m.edsoo.ru/d69df650
HenpefensHble yrnesof0po/bl: ajikeHbl, Bbubnmoteka LLOK
2.2 18 1
NKaJIMeHbl, aIKVHbI https://m.eds00.ru/d69df650
bubnunoteka LIOK
2.3 ApomaTuyeckue yrnesoaopoabl (apeHsl) 10 htts://m.edsoo.ru/d69df650
54 MpupoaHbIe UCTOUYHNKM YINeBOA0POA0B U UX 5 Bubnnoteka LLOK
' nepepaboTka https://m.edso0.ru/d69df650
bubnunoteka LIOK
2.5 ["anoreHnponsBoaHbIe YrNeBo40po40B 5 1 htts://m.edsoo.ru/d69df650
MToro no pasgeny 45
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
bubnunoteka LIOK
31 CrvpTel. Geron 13 . 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
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Kap6oHUNbHbIe COeAMHEHNS: anbaernpl u

Bubnnoteka LLOK

3.2 KeTOHbI. Kap60oHOBble KUCNOTbI. CNoXHble 26 https://m.edso0.ru/d69df650
adumpbl. XKupbl
bnbnmoteka LLOK
33 YTNeBOoA 13 https://m. edsoo.ru/d69df650
WToro no pasgeny 52
Pasnen 4. A3oTcoaep:kamme opranudeckue coeIMHeHUus
bnbnmoteka LLOK
4.1 AMUHbI. AMUHOKNCNOTLI. Benkn 17 https://m.edso0.ru/d69df650
WToro no pasgeny 17
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeUHEHUS
bubnnoteka LIOK
5.1 BbICOKOMOIEKYNAPHBbIE COEANHEHUSA 10 htts://m.edsoo.ru/d69df650
WToro no pasgeny 10
OBLLEE KOMMYECTBO YACOB MO NPOIrPAMME 136



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Koan4yecTBO 4acoB
Ne Mara DJIeKTpOHHbIe LU (poBbIE
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 MpegmeT 1 3HaYeHune 1 bnbnmoteka LLOK
OpraH1yecKomn Xmumunm https://m.edso0.ru/3686e6f5
NpencTaBneHve o
2 MHOroo6pasuny 0praHNyecKnx 1
COEANHEHWN
DNeKTPOHHOe CTPOeHNe aTtoma
3 yrnepofa (OCHOBHOE U 1 bubnmoreka LIOK
) https://m.edsoo.ru/Oce6fd4c
BO30Y>KAEHHOE COCTOSIHNSA).
4 BasieHTHbIe BO3MOXXHOCTU 1
aToma yrnepoga
XuUMmyeckas cBasb B
OpraHnyeckmx CoeiUHeHUsIX.
5 MexaHn3Mbl 06pa3oBaHUs 1 bubmmoreka LIOK
. https://m.edso0.ru/8d39f5c8
KOB&/IEHTHOW CBS3K, CNOCO6bI
paspblBa CBSA3eM
Teopusa cTpoeHns
6 OpraHMyeckmx coeguHeHnin A 1 bubnmoreka LIOK
P A ' https://m.eds00.ru/9e595ch8
M. byTtneposa
Buabl nsomepun: CTpyKTypHas,
7 NPOCTPaHCTBEHHAS. 1 Bubnnoteka LLOK
DNeKTPOHHbIe 3(EKTbI B https://m.edsoo.ru/b0e61661
MOJIeKy/nax opraHNYecKmx



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEANHEHWI

lNpencTaBneHne o
Knaccugukaumm v
cucTemartuyeckas
HomeHknatypa (IJUPAC)
OpraHM4yeckmx BeLLEeCTB

bubnnoteka LIOK
https://m.edsoo.ru/c212dd21

NpencTaBneHne o
Knaccugukaumm v
cucTemartuyeckas
HomeHknatypa (IJUPAC)
OpraHM4yecKmx BeLLecTB

10

Knaccudmkaums peakumin B
OpraH1yecKomn Xmumunm

bnbnmoteka LLIOK
https://m.edsoo.ru/ba5706aa

11

Knaccudmkauus peakumii B
OPraHNYecKon Xummu

12

CuctemaTtunsaumsa n 0606LLeHne
3HaHW No Teme

bubnunoteka LIOK
https://m.edsoo.ru/87a37cab

13

AnNKaHbl: TOMONIOrMYecKuii pag,
obLwasa hopmyna,
HOMeHK/IaTypa 1 n3omepus,
3NEKTPOHHOE U
MPOCTPaHCTBEHHOE CTPOEHME
MOIEKYN

bubnunoteka LIOK
https://m.edsoo.ru/25a14636

14

Pun3nYeckmne N XMMMYecKne
CBOIACTBA a/IKaHOB

bubnunoteka LIOK
https://m.edsoo.ru/3137711c

15

HaxoXaeHue ankaHoB B
npupoge. Cnoco6bl Nony4YeHns
1 MPUMEHEHMNE a/IKaHOB

bubnunoteka LIOK
https://m.edsoo.ru/259b0a5b



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b

16

Haxo>xaeHne ankaHoB B
npupoge. Cnocobbl NosyyeHns
N NMPUMEHEHNE aIKaHOB

17

LInknoankaHbl: obuias
(hopmyna, HOMeHKnaTypa u
N30Mepus, 0CO6EHHOCTH
CTPOEeHUA

bubnnoteka LIOK
https://m.edso0.ru/156730d2

18

LIMKnoankaHbl: XMMUYECKMNX
CBOICTB, CNOCOObLI NOJTyYEHUS U
MPUMEHEHNE

19

PelleHne pacyéTHbIX 3aay Ha
onpegeneHvie MoNeKyNApHOIA
(hopMy/ibl OpraHNYecKoro
BeLLeCTBa N0 MaccoBbIM LONAM
aTOMOB 3/1EMEHTOB, BXOAALLNX
B ero CocCTas.

bnbnmoteka LLIOK
https://m.edsoo.ru/bf84d8eb

20

PelleHne pacyéTHbIX 3aay Ha
onpegeneHvie MoNeKyNsapHOIA
(hopMy/ibl OpraHNYecKoro
BeLLeCTBa N0 MacCcoBbIM LONAM
aTOMOB 3/1EMEHTOB, BXOAALLNX
B ero cocrtas. CucremaTusaums
1N 0606LLEeHME 3HAHWIA NO TeMe

21

ANKeHbI: TOMONIOrMYecKuii pag,
o6Las hopmyna,
HOMEHKNaTypa, 3N1EeKTPOHHOE 1
MPOCTPaHCTBEHHOE CTPOEHME
monekyn. CTpyKTypHas 1 uumc-
TpaHC-130Mepus &/IKEHOB

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



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

dun3nYecKmne N XMMMYecKme

Bubnunoteka LIOK

22 CBOMWCTBa aJikeHoB. Mpasuno
P https://m.edso0.ru/21069ccd
MapKOBHNKOBa
X1MmnYecKme CBOMCTBA

23 ankeHoB. OBP ¢ yyacTnem
a/IKEHOB.

24 Cnocobbl nonyyeHus bubnnoteka LIOK
NPYMeHeHNe aJIKkeHOB https://m.eds00.ru/665dc058
MpakTnyeckas padoTa Ne 1 no

25 Teme "TTonyyeHve aTUIEHA 1 Bubnuoteka LIOK

¢ https://m.edso0.ru/0941eed8
N3y4yeHune ero CBOMCTB
PelleHne pacyéTHbIX 3aay Ha

26 onpeaeneHne MoneKynspHoi bubnnoteka LIOK
(hopMy/ibl OpraHNYecKoro https://m.edsoo.ru/e9ea9921
BelLecTBa
PelleHne pacyéTHbIX 3aay Ha

97 onpegeneHve MoNeKyNsapHOiA
(hopMy/ibl OpraHNYecKoro
BelLecTBa
ANKafMeHbl: CONPSHKEHHbIE,

N30/IMPOBaHHbIe,
28 KyM npm OBaHHbIE bubnorexa LIOK
YMynp ' https://m.edso0.ru/04298c0a
OC06eHHOCTM 3NEKTPOHHOIO
CTpOeHus
XMMMYecKune CBOIMCTBA bubnunoteka LIOK

29 )

COMPSAXEHHbLIX ANEHOB https://m.edsoo.ru/e561253d

30 Cnoco6bl NonyyeHns 1 Bubnmoteka LLOK

NPUMEHEHNE aJIKaNEHOB

https://m.edsoo.ru/1aa81660



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660

AJTIKUHbI: FOMOJIOTNYECKNIA psig,
obLasa hopmyna,

bnbnmoteka LLOK

31 HOMEHKNATYP3, ANEKTPOHHOE 1 https://m.edsoo.ru/68b6ccac
MPOCTPaHCTBEHHOE CTPOEHNE
MOJIEKY/, (PU3NYECKMe CBOMCTBA
32 XMMUnYecKme CBOMCTBA aJIKWHOB bubnmoteka LIOK
https://m.eds00.ru/23493a93
33 OBP ¢ yyacTnem aJikKuHoB
34 KayecTBeHHble peakumm Ha Bubnuoteka LIOK
TPOWHYHO CBSI3b https://m.edsoo.ru/7b1c48da
35 Cnocobbl NonyyeHns u bubnnoteka LLOK
NPUMeHeHNe ankMHOB https://m.edsoo.ru/a6f9alea
PelleHue 3afay: pacyéTbl No
36 ypaBHeHMlOa'?(I/IMVFI)LIECKOVI bubnmorexa LIOK
https://m.edso0.ru/5db8e526
peakuun
PeLleHue 3afa4y: pacyéTbl No
37 YPaBHEHWNIO XMMUYECKO
peaxkuun
38 CVICTe‘IE/IaTI/ISaLl,I/IFI 1 0606LLeHne
3HaHWI Mo Teme
ApeHbI: TOMOJIOIMYECKNin psag,
o6bLwas hopmyna,
39 HOMeHKnaTypa. DNeKTPOHHOe U Bubnnoteka LLOK
NPOCTPaHCTBEHHOE CTPOEHME https://m.edsoo.ru/a92a7094
MoeKyn 6eH30/1a 1 ToNyona,
NX 3nYecKme CBOMCTBa
40 XUMWNYECKMe CBONCTBA apeHOB: Bubnmoteka LLOK

peakLym 3aMeLLieHNS

https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

41

XVMUYecKme CBONCTBA apeHOB:
peakLy NPUCOeaUHEHMS.

Bubnunoteka LIOK
https://m.edsoo.ru/a44alae4

42

OBP c yyacTnem apeHoB

43

OCO0EHHOCTU XUMNYECKUX
CBOICTB CTMpONa

bnbnmoteka LLOK
https://m.edsoo.ru/d5018a54

44

PelleHne pacyéTHbIX 3aay Ha
onpegeneHve MoNeKyNApHOiA
(hopMy/ibl OpraHNYecKoro
BeLLecTBa

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

45

Cnoco6bl MonyyeHns
MpPVYMeHeHVe apeHoB

bnbnmoteka LLOK
https://m.edsoo.ru/6f717d09

46

CeHeTMYECKas CBA3b MEXY
Pa3IMYHLIMU K/laccamm
yrneBoopo/oB

47

[eHeTnYeCKas CBA3b MeXAy
Pa3NIMYHBIMU Knaccamu
yrneBoopo/oB

48

PacyéTbl Mo ypaBHEHUAM
XUMUYECKNX peakLuid.
Cuctemarmsayms n o6obuieHve
3HaHWIA No Teme

49

MpupoaHbIv ras. NonyTHble
He(TAHbIe rasbl

50

KaMeHHBIVi yronb v NpoAyKTbl
ero nepepaboTKm

bubnunoteka LIOK
https://m.edso0.ru/69b3398b

51

HethTb 1 crnocobbl eé
nepepaboTku. MpumeHeHne
MPOAYKTOB NepepaboTKy He(hTy

bubnunoteka LIOK
https://m.edsoo.ru/21f9de78



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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https://m.edsoo.ru/21f9de78

52

["eHeTMYeCKas CBA3b MeXay
pa3NMyHbLIMK Knaccamu
yrnesoaopojos

53

["anoreHonpon3BoaHbIE
YrneBoA0POA0B: 3/IEKTPOHHOE
CTPOEeHME; peakLnn 3aMeLLeHns
rasoreHa

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

54

[elicTBME LenoYein Ha
rasloreHNpPon3BOAHbIE.
Bsavmopgeictaue
AVranoreHaskaHoB ¢ MarHUeM u
LIVHKOM

55

CuctemaTtunsaumsa n 0606LLeHne
3HaHWi1 No pasgeny
"Yrnesopopodbl"

bnbnmoteka LLOK
https://m.edsoo.ru/20e89f22

56

CuctemaTtunsaumsa n 0606LLeHne
3HaHWi1 No pasgeny
"Yrnesogopodbl"

57

KoHTposibHas paboTa rno Teme
"Yrnesogopodbl"

bubnnoteka LIOK
https://m.edso0.ru/95c9e298

58

MpepaenbHble 04HOATOMHbIE
CMMPTbI: TOMOJIOTNYECKMNIA pAg,
o6Lasa hopmyna, CTpoeHue
MOIEKYN

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

59

3omepus 1 HOMEHKNaTypa,
Knaccugukaums, gusmyeckme
CBOICTBa CNMPTOB

60

XUMUYECKMe CBONCTBA

bubnunoteka LIOK
https://m.edsoo.ru/26ee34fe



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe

npesenbHbIX 0AHOATOMHBbIX
CNu1pTOB

OBP ¢ yyacTnem npegenbHbIX

61
OZIHOATOMHbIX CMVPTOB.

Cnocobbl nofyyeHns v

62 NMPUMEHEHWE OAHOATOMHbIX bubmmoreka LIOK

https://m.eds00.ru/484100000000000
CnupTOB
MpocTble adupsbl:

63 HOMEeHKNaTypa 1 n3omepus, Bubnuoteka LIOK
0COBEHHOCTUN (IU3NYECKUX U https://m.edsoo.ru/c2c788b2
XMIMUYECKNX CBONCTB
MHOroaTtoMHble CNUPTbI:

64 STUNEHTNINKONb U TINLEPUH, NX bubnnoteka LIOK
(hM3MYecKme N XMMUYECKMNEe https://m.edsoo.ru/ee4d84aa
cBoiCTBa
Cnoco6bl MonyyeHUs

65 NPUMEHEHNE I\)/I/HoroaTOMHbIX bubnorexa LIOK

P https://m.edsoo.ru/d12e567d
CnupTOB
deHoN: CTPOEHUe MONEKYbI,
66 (hn3nyeckme cBoiCTBa bubnmoteka LIOK
' https://m.edsoo.ru/2ce726f8
TOKCMYHOCTb (heHoNa
o bubnunoteka LIOK
67 XU1MMYeckune CBOMCTBa (eHONA
P https://m.edso0.ru/037ca5f9

68 Cnocobbl NonyyeHns Bubnnoteka LLOK
NPUMeHeHne (heHona https://m.edsoo.ru/c77ddf4c
MpakTnyeckas padoTa Ne 2.

bubnunoteka LIOK
69 PelleHne akCcnepnMeHTaIbHbIX

3a4a4 no teme "CnupTbl K

https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09

(heHoNbI"

Cuctematmsaumsa n 0606LLeHNe

Bubnunoteka LIOK

70 o
3HaHW No Teme https://m.eds00.ru/1810cb9b
Anbfiernabl N KETOHbI:
3/1EKTPOHHOE CTPOEHMe
71 KapOOHWNbHOW rpynnbl; bubnnoteka LIOK
roMosiIornyeckue pagpl, obuas https://m.edsoo.ru/b139beaa
(hopmyna, n3omepus u
HOMeHK/aTypa
Anbperniibl N KETOHbI:
72 q)mslﬂqecﬂme CBOWCTBa; peakLuu bubmmoreka LIOK
; peaky, https://m.edso0.ru/c887425c
npucoeavHeHNS
Peakuunn oKncneHus bubnnoteka LIOK
73
aNbAernaoB M KETOHOB https://m.edsoo.ru/a393baa9
74 KayecTBeHHbIe peakLumu
abfiernaoB N KeTOHOB
75 Cnocobbl nonyyeHns Bbubnmoteka LLOK
aNbAEernaoB 1 KETOHOB https://m.edso0.ru/520d1c51
OLHOOCHOBHbIe MpefenibHble
76 Kapb0OHOBbIE KUC/OTbI, Bubnmoteka LLOK
0COGEHHOCTUN CTPOEHNSA UX https://m.edsoo.ru/fec0b113
MONeKy”n
3omepurs 1 HoMeHKaTypa
77 Ka 6OHpOBbIX Kucnor Mxyp bubnorexa LIOK
P . https://m.eds00.ru/700cc87b
(hn3nyeckme CBoOMNCTBA
X1MunYecKune CBOMCTBA
bubnunoteka LIOK
78 npefenbHbIX 0AHOOCHOBHbIX

Kap6OHOBbIX KNCNoT

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



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

79

XrMUYeckmne CBOMCTBA
npegenbHbIX 04HOOCHOBHbIX
KapbOHOBbLIX KMUC/OT

80

Oc06eHHOCTM CBOWCTB
MYpaBbMHOMN KWC/OTbI.
MHoroo6pa3sune kapboHOBbIX
Kucnot

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

81

OC06EHHOCTM CBOWCTB:
HenpeaenbHbIX 1
apomaTunyecKmnx KapboHOBbIX,
ANKapOOHOBBIX,

rMAPOKCMKApOOHOBBIX KUCMOT.

MpencTaBuTENM BbICLLNX
KapbOHOBbIX KMUC/IOT

bubnunoteka LIOK
https://m.edso0.ru/83a08773

82

OCc06eHHOCTM CBOWCTB:
HenpegenbHbIX 1
apoMaTNYeCcKnX KapbOHOBBIX,
ANKapOOHOBBIX,

IAPOKCMKAPGOHOBBIX KMCMOT.

MpefcTaBmTENM BbICLUNX
Kap6OHOBbIX KUCNoT

83

NoHATNE 0 NPOUN3BOAHBLIX
Kap6OHOBbIX KUCNoT

bubnunoteka LIOK
https://m.edsoo.ru/0d162d9d

84

Cnoco6bl NoMyYeHNs 1
NPUMeHeHNe KapboHOBbIX
KUCnoT

bubnunoteka LIOK
https://m.edsoo.ru/7c065c9d

85

CnoxHble 3thunpsbl:
rOMO/IOrMYecKnii psaf, obuas
(hopmyna, nsomepus un

bubnunoteka LIOK
https://m.edsoo.ru/adfffe6d



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d

HOMeHKNaTypa

86

dun3nYeCKMe N XMMUYECKIME
CBOICTBa 3(hMpoB

Bubnunoteka LIOK
https://m.edsoo.ru/ad6b94b2

87

PelleHne pacyéTHbIX 3a4ay: Mo
YPaBHEHWNIO XMMUYECKOM
peakLuu, Ha onpeseneHne
MOJIEKY/IAPHOM OPMY/bI
OpraH14YecKoro BeLlecTsa

88

MpakTnyeckas padota Ne 3.
PeLleHne 3KCnepyMeHTa/IbHbIX
3agad rno teme "KapboHoBble
KncnoTbl. CoxHble aupbl”

bubnunoteka LIOK
https://m.edsoo.ru/486671fb

89

YKupebl: cTpoeHure, hnsmyeckune
1 XMMUYeCKune CBOMCTBA
(rmaponuns)

bubnunoteka LIOK
https://m.edsoo.ru/a19c5b98

90

OCO6EHHOCTY CBOWCTB XUPOB,
COEPXKALLIMX OCTATKM
HenpeaebHbIX XXMUPHbIX
KMUCNOT. XKnpbl B Npupoge

bubnunoteka LIOK
https://m.edsoo.ru/b0331922

91

Mblfia Kak COMn BbICLLMX
KapbOHOBbIX KUCNOT, UX
motoLee fgelicTeue. MoHATME O
CUHTETUYECKNX MOKOLLNX
cpeacteax (CMC)

bubnunoteka LIOK
https://m.edso0.ru/3c566565

92

[eHeTnYecKas CBs3b
YrneBo0PO/10B U
KWCNIOPOACOAePXKaLLIMX
OpPraHNYEeCKmX BELLECTB

bubnunoteka LIOK
https://m.edso0.ru/56790c96



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
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https://m.edsoo.ru/56790c96

93

["eHeTMYecKas CBA3b
yrneso0poA0B U
KNCNOPOACOeprKaLLmMX
OpraHnYecKmx BeLLecTB

94

PacuéTbl N0 ypaBHEHUAM
XUMUYECKNX peakLnii

95

PacuéTbl N0 ypaBHEHNAM
XUMUYECKNX peakLnii

96

Cuctemarunsayms n o6obuieHve
3HaHWIA NO Teme

bnbnmoteka LLOK
https://m.edsoo.ru/f8eaf2eb

97

O6bLuas xapakTepncTuKa
YrneBofOB 1 Knaccugukaums
yrnesogos (MOHO-, An- U
rnosmcaxapugpl)

bnbnmoteka LLIOK
https://m.edsoo.ru/7a9693al

98

IMoHocaxapipl: (h3nyeckue
CBOIACTBA M HAaX0X/€eHve B

npupoae

bubnunoteka LIOK
https://m.edsoo.ru/b4bdda2d

99

XnMmnyeckme CBOCTBa
MOHOCaxXapnaoB

100

[NprMeHeHue roKo3bI, eé
3HayeHve B
XU3HeJeATeIbHOCTU OpraHn3Ima

bubnunoteka LIOK
https://m.edsoo.ru/5e61122d

101

Aucaxapu/pl: caxaposa,
MabT03a U NaKTo3a.
HaxoxaeHue B Npupoje 1
NPUMeHeHWe ancaxapuzoB

bubnunoteka LIOK
https://m.edsoo.ru/eb0384e7

102

Monucaxapupl: CTPOeHVe
MaKpOMO/EKyn, ur3nyeckme

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



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
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CBOIiCTBA

103

XunMnyeckune ceoiicTea n
MPYMeHeHWe Noncaxapuaos.

104

MoHATVE 06 UCKYCCTBEHHBIX
BOJIOKHAX

bnbnmoteka LLOK
https://m.edso0.ru/6216e766

105

PellieHne pacyeTHbIX 3aay Ha
onpejeneHne [0 BbiXoaa
npoayKTa peakuuu ot
TEOPETNYECKN BO3MOXHOIO

bubnnoteka LIOK
https://m.edsoo.ru/7fde47ef

106

PeLlieHne pacyeTHbIX 3aay Ha
onpegjeneHne oK BbIXoaa
npoayKTa peakuuu ot
TEOPETNYECKN BO3MOXHOIO

107

CuctemaTtunsaums 1 06o6LLeHne
3HaHWi No pasgeny

bubnunoteka LIOK
https://m.edsoo.ru/08d4364c

108

CuctemaTtunsaumsa n 0606LLeHne
3HaHW No pasgeny

109

KoHTposibHas paboTa rno Teme
"Kucnopopcogepkatme
OpraHuMyecKue coeguHeHuns"

bubnunoteka LIOK
https://m.edsoo.ru/42c6678e

110

AMVHBI: Knaccugmkaums,
CTPOEHWe MONeKy/, 06LLiast

thopmyna

bubnunoteka LIOK
https://m.edsoo.ru/efa7e6ca

111

AMVHbI: n30Mepus,
HOMeHKnNaTypa 1 uanyeckme
CBOIACTBA

112

XUMUYECKNe CBONCTBA
afll/l(*)aTI/ll-IeCKl/IX aMHOB

bubnunoteka LIOK
https://m.edsoo.ru/1bc5cf80
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AHWNNH: CTPOEHUE aHNINHA,

Bubnunoteka LIOK

113 0COBEHHOCTU XUMMNYECKNX
o https://m.edsoo0.ru/39cd21f1
CBOWCTB aHW/IMHA
Cnocobbl nofyyeHns v
114 MPYMeEHeHVe annpaTnyecKmx bubnvorexa LIOK
P https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKUCNOTLI: HOMEHK/AaTypa
115 N n3omepus, pusnyeckue bubnnoteka LIOK
cBoricTBa. OTAe/bHbIE https://m.edsoo.ru/d1773e80
npeacTaBUTENN A-aMUHOKUC/IOT
XUMUYecKune CBONCTBA Bubnunoteka LIOK
116
aMUHOKMCNoT https://m.edso0.ru/77df705a
buonornyeckoe 3HayeHue
117 aMUHOKNCNOT. CUHTE3 U
rMaponv3 nNenTuaoB
["eHeTMYeCKas CBA3b MeXIy
118 pasHbIMK Knaccamu
OpraHNYecKunX BeLLEeCTB
["eHeTMYeCKas CBA3b MeXay
119 pasHbIMK Knaccamu
OpraHNYecKux BeLLEeCTB
120 benku Kak npupoaHble Bubnnoteka LLOK
NOMIMMEPBI; CTPYKTYPbI 6ENKOB https://m.edso0.ru/429e9899
o bubnunoteka LIOK
121 XUMUYecKune CBOMCTBa 6eNKOB
https://m.edso0.ru/6237306d
A3oTcofepxatlme
ACPKE bubnunoteka LIOK
122 reTepounKnnyeckme

coeanHeHns. HyknenHoBble

https://m.edsoo.ru/521d1431



https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
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KMCNOTbI: COCTaB, CTPOEHUE U
buonornyeckas posb

MpakTnyeckas pabota Ne 4.
PeLleHne aKCnepyMeHTa/IbHbIX

bnbnmoteka LLOK

123 ia,qaq 1o Teme https://m.edso0.ru/8e3c02d1
A3oTcoepatme
OpraHuyecKue coeguHeHuns"
MpakTnyeckas pabota Ne 5.
PeLLeHne aKCnepuMeHTaIbHbIX Bubnuoteka LLOK
124 N
3a4ad no teme "Pacno3HaBaHune https://m.edsoo.ru/bde3fdf6
OpraHnyecknx coeauHeHnin"
125 CucTtemaTnsaumst n 0606LLeHME
3HaHWIA No pasgeny
KoHTposibHas paboTa rno Teme
126 "As3oTcoepxKaLLue bubnmoteka LIOK
AepHaLll N https://m.edsoo.ru/ce561bc7
opraHnyeckue coeguHeHus
OCHOBHbIe NOHATUSA XUMU
BbICOKOMO/IEKY SAPHBIX
127 COeJUHEHWI N METOAbI X bubmmoreka LIOK
A A https://m.edsoo.ru/7aa63ebd
CUHTE3a —NONUMepU3aLna 1
MOJIMKOHAEHcaUms
bubnunoteka LIOK
128 MnacTmacchl
https://m.edso0.ru/82242e0f
129 YTunusaumsa n nepepaboTka
nnacTmka
AnacTomepbl: HaTypabHbIN Bubnnoteka LLOK
130
CUHTETUYECKME KayuyKW. https://m.edso0.ru/246103ec
131 CUHTeTUYECKMNE Kay4yKMW.
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Pe3nHa

132

BonoKHa: HaTypa/ibHble,
NCKYCCTBEHHbIE,
CUHTETUYECKME. [ToNnMmepb!
cneLmanbHOro HasHayeHus

bnbnmoteka LLOK
https://m.edso0.ru/5963a601

133

MpakTnyeckas pabota Ne 6.
PeLueHmMe 3KCneprMMeHTa/IbHbIX
3aa4 no Teme "Pacno3HaBaHune
naacTmMacc 1 BOJIOKOH"

bubnnoteka LIOK
https://m.edsoo.ru/3aebd77a

134

O606LeHMe 1 cucTemaTm3aums
M3y4YeHHOro MaTepuana no Teme
"BbICOKOMONEKYNAPHbIE
coegnHeHns"

bubnnoteka LIOK
https://m.edsoo.ru/6a22b1e8

135

MpomeXxyTouHas aTTecTauys.
TecT.

136

0O606LeHMe 1 cucTemaTm3aums
3HaHWIA NO KypCY OpraHNYecKom
XUMUW,

OBLUEE KOJTMYECTBO YACOB IO
NMPOrPAMME

136
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