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NMOACHUTEJIbHASA 3ANMUNCKA

Paboyass nporpamma no xumMumM Ha YpPOBHE cpepHero obuiero obpas3oBaHus
paspabotaHa Ha ocHoBe ®PepepanbHoro 3akoHa oOT 29.12.2012 Ne 273-03 «0O6
obpasoBaHun B Poccuiickon ®epepaunn», TpeboBaHW K pe3ynbrataM OCBOEHUSA
dhenepansHo obpasoBaTefNibHOW MporpamMmmbl cpegHero obuero o6pasoBaHus(POrll
COO), npenctaeneHHbix B ®dPepepanbHOM rocygapCTBEHHOM 06pa3oBaTefibHOM
ctaHpapte COO, ¢ y4étom KoHuenumm npenogasaHmsa y4ebHoOro npegmera «Xvmns» B
obpasoBarenbHbIX opraHusaunax Poccuinckon ®efepaummn, peannsyowmx OCHOBHbIE
obpaszoBaTefibHble MPOrpamMmmbl, W OCHOBHbIX MONOXeHUn «CTpaTternnm pasBuUTUA
BocnutaHna B Poccunckon dPepepaumn Ha nepuog oo 2025 ropa» (PacnopsikeHue
Mpasutenbctea PP ot 29.05. 2015 Ne 996 - p.).

XvMusi Ha ypoBHe Yrny6neéHHOIo N3y4YeHns 3aHMMaeT BaXXHOE MECTO B CUCTEME
€CTeCTBEHHO-Hay4YHOro obpasosaHus yvawmxcsa 10-11 knaccos. MIsyyeHune npegmera,
peann3dyemoe B ycnoBumax guddepeHuMpoBaHHOro, MNpoguUIbLHOro  0by4veHus,
npn3BaHO obecrneynTb o0b6LeobpasoBaTeflbHyl0 N OOLLEKYNBTYPHYIO MNOArOTOBKY
BbIMYCKHMKOB LWUKOJMbl, HeoOXxoaumMyto Ans agantaumm MX K ObICTPO MEHSHOLMMCS
YCMOBUSIM XXU3HU B COUMYyMe, a TakxXe A5 NPOLAO/MKEHNS 00y4eHUs1 B opraHn3aumsx
npodeccuoHansHOro obpasoBaH/sl, B KOTOPbIX XUMWUSA SBASETCA OAHOW U3
NPUOPUTETHBIX OUCLNMNINH.

B nporpamme no xumMmn HazHayeHue npegmMeta «XnMus» rnosydaeT nogpobHyro
NHTEPNPEeTaLMIO B COOTBETCTBUM C OcHoBononaraowmumm nonoxeHnamm ®roc COO o
B3aUMOOOYCNOBNEHHOCTU Leneun, cogepXXaHns, pesynstatoB obyvyeHns n TpeboBaHuin
K YPOBHIO MOArOTOBKW BbINYCKHUKOB. CBMOETENbCTBOM TOMY SBASKOTCA cnegyroLme
BbINOSIHAEMbIE NPOrPaMMO MO XUMUN (PYHKLN:

e UVH(pOPMALMOHHO-MEeTOANYECKAs, peanu3aumsa  KoTopon  obecneyuBaeT
nonyyvyeHne npeacTaBfeHNa O LUensx, COAepXXaHuu, obwen ctpaTterum
00y4YeHns, BOCMUTAHUA U pPasBuUTUS OOy4aloLMXcs CpepcTBamMu npepgMmeTta,
N3y4aemMoro B paMmKax KOHKPETHOro npoduns;

e OpraHu3auMoHHO-MNNaHMpPYOLWAas, KoTopasi npegycMatpuBaeT onpeneneHune:
NPUHLMMNOB CTPYKTYPUPOBAHUSA U MNOCNeoBaTeNlbHOCTM U3YYeHUsa y4ebHOoro
MaTtepuana, KOIM4YECTBEHHbIX U KaY4eCTBEHHbIX €ro XapakTepuCcTUK; NOAXOLOB
K (OpMUPOBAHNIO COOEP)XATENbHOM  OCHOBbl  KOHTPOAA U OUEHKU
obpasoBaTtefibHbIX  OOCTVKEHUA  OOyvalolWmMxca B paMkax WTOroBow
aTTectaumm B (oopMe e4MHOro rocygapCTBEHHOro ak3amMeHa rno Xumnu.

Mporpamma gns yrny6néHHoro nsy4eHmnst XuMmnm:

e \yCTaHaBNMBAET MHBAPUaHTHOE NpeMETHOe cofepXXaHune, obasaTenbHoe Ons
N3y4eHNs B  pamkKax  oOTAenbHbIX  npodwunen,  npegycmarpuBaet
pacnpegeneHne u  CTPYKTypupoBaHWe ero no Kraccam, OCHOBHbIM
cogep>xaTenbHbIM MHUAM/pasaenam Kypca;



e [aéT NpVMepHOe pacnpepneneHne y4ebHOro BpeMeHU, peKoMeHOyemMoro ans
N3y4eHNst OTAENbHbIX TEM;

e npepnaraeT NPUMEPHYIO NOCeAoBaTENbHOCTb U3YyYeHns y4ebHOro marepuana
C YY4ETOM JIOrMKN NOCTPOEHNST Kypca, BHYTPUMNPEAMETHbIX N MEXNPEOMETHbIX
cBsA3en;

e [aéT MeToOu4YecKyto MHTeprnpeTaumio Lenen n 3agad usyvyeHus npegMmera Ha
yrny6a1éHHOM YpOBHE C YYETOM COBPEMEHHbLIX MPUOPUTETOB B CUCTEME
cpegHero obwero ob6pasoBaHus, cofepXaTeNbHON  XapaKTepUCTUKN
NNaHUPYeEMbIX  Pe3ynbTaTOB  OCBOEHUS  OCHOBHOM  o6pas3oBaTesfibHOMn
nporpamMmbl cpegHero obLero o6pasoBaHns (IMYHOCTHbLIX, MeTanpeaMeTHbIX,
NpPegMETHbIX), a TakXKe C YY4ETOM OCHOBHbIX BUOOB Y4E€OHO-MO3HABATENbHbIX
OEeNcTBMIN 0ByYaroLLLEeroca No OCBOEHUIO CoAep KaHns npegmeTa.

Mo BCceM HasBaHHbIM MO3MUMAM B NporpaMmme Mo XWMUU MpPeQycMoTpeHa
NPEeEeMCTBEHHOCTb C OOYYEHNEM XUMUN HA YPOBHE OCHOBHOMO O6LLEro o6pa3oBaHus.
3a npegenamu yCTaHOBIEHHOW MPOrpaMmon No XumMmm obasaTenbHoON (MHBapUaHTHOWN)
COCTaBNSAOLWEN codep)KaHusa yd4ebHoro npegmetra «Xumusi» OCTaéTCs BO3MOXHOCTb
BblbOpa €ero BapuaTMBHOW COCTaBMsIOLWEn, KOTopas [AO/MKHa OnpenensitbCsa B
COOTBETCTBUM C HanNpasfeHNEM KOHKPETHOro Npocunsa oby4eHuns.

B cootBeTCcTBUM C KOHUenTyanbHbiMU NosioxeHnamm ®roC COO o HazHaveHn
npegMeToB 6a30BOro 1 YyrybnéHHOro ypoBHeEN B cucteme auddepeHumpoBaHHOro
oby4yeHns Ha YpOBHe cpefHero obLero o6pasoBaHns XMMnUs Ha ypoBHE Yrny6néHHOro
N3y4eHUs HarnpaefeH Ha peann3aumilo MPeemMCTBEHHOCTU C MNOCedyroLWM 3Tanom
NOMIyYEHNS  XUMWYECKOrO0 06pasoBaHUA B paMKax WU3Yy4eHus  cneynanbHbIX
€CTECTBEHHO-HAYYHbIX N XMMUYECKUX OUCUMMNANH B By3aX WU OpraHu3auusix CpegHero
npodeccnoHanbHOro obpasoBaHnsa. B aton cBA3M u3ydyeHne npegmera  «Xnmms»
OPUEHTUPOBAHO MPEMMYLLECTBEHHO Ha paclUMpeHne N yrnybneHne TeopeTUHECKON U
NPaKTU4YECKOW MOArOTOBKN OOYy4aloLMXCs, BblOpaBLUMX OMPEAENEHHbIN Npodusb
06y4eHnss, B TOM 4uMCfle C NEPCNEKTUBON MNOCAEQYIOLEro MNOMyYeHNs XMMUYECKOro
obpasoBaHNs B opraHusaumax npodeccnoHansHoro obpasosaHus. Hapsagy ¢ atum, B
ceete TpebosaHmn GrOC COO K nnaHMpyembiM pesynstataM OCBOeHUS (befepanbHO
obpasoBaTtenbHON NporpamMmmMbl cpegHero obuiero obpasoBaHus U3yYeHue npegmeta
«XNMUS» OPUEHTUPOBAHO TakKXe Ha pelleHne 3agad BOCIUTaHUSA U COLManbHOro
pasBuUTUS OBYyYaloLLMXCHA, HA (DOPMUPOBAHNE Y HUX OBLLENHTENNEKTYaNbHbIX YMEHWMN,
YMEHMI pauuoHanmsaunmnm y4ebHoro Tpyga u 0606LEHHBIX CNOCOO0B AEATENBbHOCTH,
NMEIOLLMX MEXANCUNNANHAPHbBIN, HAANPEeOMETHbIN XapaKkTep.

CocTtaBngiowmmn npegMeTa  «XnMusi» Ha YpPOBHE YrNYyONEHHOrO UN3Yy4YeHUs
ABNATCA YrNy6nénHHble Kypcbl — «OpraHndeckasa xmumunsa» n «O6bLas n HeopraHmyeckas
xumus». [lpy  onpegeneHNn MOOXOOOB K OTOOPY W CTPYKTYPHOW OpraHu3aumu



CoOepXXaHusa 3TUX KypcoB B NMporpaMme no XMMUM 3a OCHOBY MPUHATLI MONOXEHUS
ProcC COO o pasnuuunsax 6a3zoBoro 1 yrinybnéHHOro ypoBHen n3y4eHns npegmeTa.

OcHoBy copgepxaHusa KypcoB «OpraHumyeckas xumunsa» un «Obwaa wn
HeopraHn4yeckas XMMusi» COCTaBNSAET COBOKYMHOCTb NMPEOMETHbIX 3HaHUN U YMEHWHN,
OTHOCALWMXCA K 6a3oBOMY YPOBHIO W3yYeHUs npegmeta. JTa cuctemMa 3HaHui
nony4aetr onpenenéHHoe TeopeTn4ecKoe [AOMNOSIHEHME, MO3BONAKOLEEe OCO3HaHHO
OCBOUTb CYLWECTBEHHO O6oMnblWN O6BLEM aKTONOrM4YecKoro martepumana. Tak, Ha
yrny6aéHHOM YPOBHe MU3y4eHnsa npegmeta obecrnedeHa BO3MOXHOCTb 3HAUYUTENbHOIo
yBeNn4eHns o6bEma 3HaHNN O XMMNYECKUX dNIEMEHTax 1N CBOMCTBAX UX COEOMHEHNA Ha
OCHOBE paclMpeHus un yrnybneHus npeactaBfieHnid O CTPOEHWM BeLLEeCTBa,
XUMMNYECKON CBSA3N N 3aKOHOMEPHOCTSX MPOTEKAHUSA peakuuin, paccmaTpuBaeMbiX C
TOYKM 3PEHNSA XUMWUYECKON KMHETUKM U TepMmoguHamukun. V3yyeHne neprogmnyeckoro
3akoHa W” [lepnognyeckon CUCTEMbI XUMUYECKUX 3NEMEHTOB 6asupyeTcs Ha
COBPEMEHHbIX KBAHTOBOMEXAHWYECKMX MNPEACTaBNEHUAX O CTPOEHUM aroma.
XuMnyeckas cBsi3b OOBACHSAETCS C TOYKN 3PEHNS IHEPrETUHECKNX USMEHEHNIA NpUn eé
obpasoBaHn N paspyLUEHUN, a TaKXe C TOYKN 3PEHNS MEXAHM3MOB €€ 06pa30BaHUS.
N3yyeHne TunoB peakumii [onofHseTcs (opmMupoBaHMeM npeactaBneHun o6
ANEKTPOXMMUNYECKMX MpoLEeccax N aMeKTpoan3e pacniasoB N pacTBOPOB BelecTs. B
Kypce OpraHM4eckon XWMUW TMpU PaACCMOTPEHUN PEaKLUNOHHOM CMOCOBHOCTU
coeanHeHnn yaensieTca ocoboe BHMMaHWE BOMpocamM 06 3NeKTPOHHbIX addekTax, o
B3aVIMHOM BINSAHUW aTOMOB B MOJIEKY/ax 1 MexaHn3mMax peakuui.

Ocoboe 3Ha4yeHne UMeET TO, YTO Ha COAEpP)KaHUe KypcoB XUMUN Yriy6aéHHOro
YPOBHS U3YyYEHNA AN KNaccoB OnpeaenéHHoro npoguna (rmaBHbIM 06pa3oM Ha UX
CTPYKTYPY W XapakTep [OOMOfHEHMA K OOWen cucteme npeaMeTHbIX 3HaHWK)
OKasblBalOT BNAHNE CMEXHble NpeaMeTbl. Tak, Hanpumep, B cogep>XaHun npegmerta
018 KNaccoB XMMUKO-(p3nYeckoro npocuna 6onblioe 3HaveHne 6yoyT WUMETb
afIEMEHTbI y4eOHOro marepuana no oéiien xumunn. NMpu n3yvyeHnn npegMmeTa B JaHHOM
chnyyae akueHT 6yaeT caenaH Ha O6LWHOCTb METOAOB MO3HAaHUS, OOLLHOCTb 3aKOHOB U
TEOPUA B XUMUN 1 B (PU3UKE: aTOMHO-MOSIEKYNSIpPHas Teopus (MOEKyNnsapHas Teopus B
hn3nKe), 3aKOHbl COXPaHEHWs MacCbl W 3JHEPruv, 3aKOHbl TEPMOOUHAMUKMN,
3NEeKTPON3a, NPeACcTaBeHNa O CTPOEHNN BELLECTB U Apyroe.

B TO e Bpems B cogep>XaHun npegmeTta o KnaccoB XMMUKO-6MONOrn4eckoro
npodunnsa 60ablWNIA YOENbHbIN BEC OyOeT MMETb OpraHndeckas xumus. B atom cnydae
NpPenocTaBnsaeTca BO3MOXHOCTb Ans  6ofsiee  OOCTOATENBHOrO  PACCMOTPEHMS
XMMWNYECKOW OpraHm3aumn KNeTKu Kak OGUonorn4yeckonm CUCTEMbI, B COCTaB KOTOPOW
BXOOAT, K NPUMEPY, Takme CTPYKTYPHbIE KOMMOHEHTbI, Kak nunuabl, 6enkun, yrnesonpl,
HyKNenHoBble KUCNMOTbl 1 gpyrue. lMpu 3TOM 3HaHWS O cocTaBe U CBOWCTBax
npegcTaBuTeneil OCHOBHbIX K/1aCCOB OPraHWYecKuXx BeLLeCTB Cny>KaT OCHOBOW AN
N3yY4eHNs CYLLLHOCTUN NpoLeccoB (POTOCUHTESA, AblXaHWs, NULLEBAPEHUS.



B nnaHe dopMupoBaHMs OCHOB Hay4yHOrO0 MUPOBO33PEHUSA, OCBOEHUS
obLLeHay4YHbIX METOAOB MO3HAHWA W OMbiTa MNPaKTUYECKOro MPUMEHEHUS Hay4YHbIX
3HaHWN K3yYeHne npegMeTa «XUMusi» Ha yrnybnéHHOM YpPOBHE OCHOBaHO Ha
MeXNpeaMETHbIX CBA3SX C y4eOHbIMY NpegMeTamMu, BXOOAWUMN B COCTaB MPeAMETHbIX
obnactein «EcTeCTBeHHO-Hay4Hble npeameTbl», «Martematnka n uHpopMaTuka» W
«Pycckun asbik 1 nutepartypa».

Mpwn n3y4eHnn y4ebHoro npegmeta «XuMms» Ha yrnybnéHHOM ypOBHE TakXKe, Kak
Ha YPOBHE OCHOBHOIO W cpepgHero obuiero obpasoBaHnsa (Ha 6a30BOM YPOBHE),
3agadven NepBOCTENEHHON 3HAYNMMOCTN SABNAETCS (DOPMUPOBAHME OCHOB HAyKn XMW
KakK 06nacT COBPEMEHHOIO eCTECTBO3HAHUS!, MPaKTUYECKON OEeATENbHOCTM YenoBeka
N OQHOrO N3 KOMMOHEHTOB MUPOBOW KyNbTYpbl. PelleHne aTon 3agadn Ha yrny6néHHOM
YPOBHE U3y4YeHns NpeameTa npegnonaraet peann3aumo Takux Lenen, Kak:

e dopmMmupoBaHne npeacTaBfeHun: O MaTtepuanbHOM  eOuHCTBE  MuUpa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTU SABMEHUI NPUPOAbI, O MECTe XMMUN B
CUCTEME EeCTEeCTBEHHbIX HayKk U1 €€ Befylen ponm B obecrnedeHnn
YCTONYMBOIrO Pas3BUTUS YENOBEYECTBA: B PELUEHUN NPOONEM 3KONOrMYECKON,
SHEepreTn4ecKom 1 NULEeBon 6e30nacHOCTU, B PasBUTUN MeQULNHbLI, CO34aHnmn
HOBbIX MaTepuanoB, HOBbIX WCTOYHMKOB 3Hepruu, B obecneveHun
pauMoHanibHOro NPUPOAOMNONL30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS 1
obLwen KynbTypbl YenoBeka, a TakXe 3SKOIorm4eckn o060CHOBAHHOIO
OTHOLLIEHMS K CBOEMY 3[40POBbLIO 1 MPUPOAHON CPEAE;

® OCBOEHME CUCTEMbI 3HAHUI, NEeXXallMX B OCHOBE XMNYECKON COCTaBSOLLEN
€CTECTBEHHO-Hay4YHOW KapTuHbl MUpa: yHAAMEHTaNbHbIX MNOHATUI, 3aKOHOB
N TEOPUN XUMUWN, COBPEMEHHbBIX MPencTaBneHun O CTPOEHUN BellecTBa Ha
pPasHbIX YPOBHSAX — aTOMHOM, WOHHO-MOJSIEKYNSAPHOM, HAaOMOJSIEKYNSPHOM, O
TEPMOANHAMUNYECKMX WU  KUHETMYECKMX 3aKOHOMEPHOCTAX MPOTEeKaHus
XUMNYECKNX peakuuii, O XMUYECKOM pPaBHOBECUWN, pacTBOpax 1 ANCMNEPCHbIX
cucTtemax, 06 O6LUMX Hay4YHbIX MPUHLMNAX XMMNUYECKOro NPON3BOACTBA,;

e opmupoBaHue y oby4aroLmxcs OCO3HaHHOro NMOHUMaHNSA
BOCTPEOOBAHHOCTN CUCTEMHbBIX XUMWYECKUX 3HAHWUA Onst O6bACHEHMS
KMOYEBbLIX NOEN 1 NPO6NEM COBPEMEHHON XUMUKW, ONA OOBACHEHUS U
NPOrHO3MPOBaAHNA SABMEHUN, WMEIOLWNX €ECTECTBEHHO-Hay4HYIO Npupoay;
rPaMOTHOrO PeELUeHns NMpPobneM, CBSA3aHHbIX C XUMWEN, MPOrHO3UPOBaHWS,
aHanM3a 1 OUEHKM C MNO3VUUIA 3KONormyeckom 6e3onacHOCTU NOCNeAcTBUIA
ObITOBOM W MPOU3BOACTBEHHON [OEATENbHOCTM 4YenoBeKa, CBS3aHHOW C
XUMNYECKNM MPON3BOACTBOM, NCMOMb30BaHNEM U NepepaboTKON BELLECTB;

e yrny6neHne NpencTaBneHnin O Hay4YHbIX METOAAX MO3HAHUA, HEOOXOANUMbIX NS
NPMOBPETEHNS YMEHUI OPUEHTUPOBATLCA B MUPE BELLECTB U OOBACHEHUS
XUMNYECKNX SABMEHUA, UMEKLWMX MeCTO B NpuMpoae, B NPaKTU4ECKOMN
[EeATeNbHOCTU 1 NOBCEOHEBHOWN XXNSHW.



B nnaHe peanusaunm nepBooYepenHbIX BOCNUTATENbHbLIX U pPasBUBAOLLNX
(PYHKUMIA LENOCTHON CUCTEMbI CpegHero oobuero obpasoBaHNs NpU U3yYeHUn
npegmeTta «XnMusi» Ha YrnyobnéHHOM YpPOBHE OCOOYI akTyanbHOCTb MpuobpeTaroT
Takue uenm n 3agayu, Kak:

e BOCNUTaHWe y6eXXAEHHOCTN B NO3HABAEMOCTU ABMEHUI NPUPOAbI, YBaXKEHUS K
npoueccy TBopYecTBa B 06aCTU  TEOPETUHECKUX U NPUKIaaHbIX
nccnepoBaHnii B XuMnn, (hopMmpoBaHne MMpOBO33PEHMS, COOTBETCTBYIOLLLErO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKW;

e pasBuTMe MOoTMBaUMM K OOYYEHWHO W MO3HAHWKD, CMOCOBHOCTEN K
CaMOKOHTPOJSIIO 1 CAMOBOCMNNTAHNIO HA OCHOBE YCBOEHMS 06LLEe4EeNoBEeYECKINX
LIEHHOCTEeW;

e pasBuUTUE MNO3HaBaTENbHbIX WMHTEPECOB, WHTENNEKTYaslbHbIX U TBOPYECKUX
CnocobHocTen oby4varomxcs, (opMnpoBaHME Yy HUX CO3HATENbHOro
OTHOLLUEHMSI K camMoobpa3oBaHui0 W HenpepbiBHOMY 006pa3oBaHuI0  Kak
YCNOBUIO yCMNELIHON NPO(eCCUOHaNbHON N OBLLECTBEHHON AEATENBbHOCTN,
OTBETCTBEHHOIO OTHOLLEHUSA K CBOEMY 3[0POBbI0 U NOTPEOHOCTN B 300OPOBOM
obpase XXN3Hu;

e (opmMupoBaHME YMEHUA U HaBbIKOB pPa3yMHOro MNPUPOLONOb30BaHNS,
passuTue 39KONOrn4ecKom KYNbTYpbl, npuobpeTeHne onbiTa
06LLeCTBEHHO-MOME3HOW 3KOIOrMMYECKOWN OEATENBbHOCTH.

O6Luee 4ncno Yacos, NPenyCMOTPEHHbIX AN U3YHEHNA XUMUN Ha Yriy6neHHOM
YPOBHE cpegHero obuiero obpasosaHus, coctasnset 204 yacos: B 10 knacce — 102
yaca (3 4aca B Hegento), B 11 knacce — 102 4aca (3 4aca B Hegento).



COLAEPXAHUE OBYYEHUSA
10 KNNACC

OPFTAHUYECKASA XUMUA
TeopeTnyeckne oCHOBbl OPraHNYeCKoOn XMmMum

MpeamMeT 1 3Ha4YeHMe OpraHNYeckom Xumuu, NpeacTaBfeHne O MHOroobpasum
OpraHnYyeckKnx coeguHeHnMN.

ONIEKTPOHHOE CTPOEeHMEe artoMa yriepoga: OCHOBHOE U BO30YyXAEHHOe
COCTOSHVSA. BaneHTHble BO3MOXHOCTM artoma yrnepoga. XuUMU4eckas CBsA3b B
OpraHuYyecknx coeguHeHnax. Tunbl rMépuansauum aToMHbIX opbuTtanen yrnepopga.
MexaHn3ambl 06pa3oBaHNA KOBaNIEHTHOW CBA3U (OOMEHHbIN U JOHOPHO-AKLENTOPHbIN).
Tunbl NepekpbiBaHMS aTOMHbIX opbuTtanen, o- u Ti-cBasn. OguHapHasa, OBOWHas u
TpoHas cBA3b. Cnocobbl paspbiBa CBA3EM B MOMEKynax OpraHNYecKnx BeELLECTB.
[MoHsTMe o cBOGOOHOM pagukane, Hykneodune n anekTpogune.

Teopusi CTPOEHNA opraHn4eckux coegmHeHnin A.M. BytnepoBa 1 COBpPEMEHHbIE
npeacTaBneHns O CTPYKTYpe MONeKyn. 3HayeHne Teopunm CTPOEHUS OPraHn4eCcKmx
coeguHeHnn. MonekynsapHble U CTPYKTYpHble dopmynbl. CTPYKTYpHble (OpMyrbl
pasfiNdHbIX BUOOB: pPasBEpPHYyTasi, COKpalléHHasi, ckenetHad. Wsomepus. Bupbl
N30MepuUnN: CTPYKTYpPHasi, NPOCTPaHCTBEHHANA. ONEKTPOHHbIE 3(PEKTbI B MOSIEKynax
OpraHnyecknx coeguHeHun (MHAYKTUBHbIA 1 Me3OMEPHbIN 3D eEKTDI).

lNpenctaBneHne o Knaccudpukaunmm opraHnyeckmnx BewectB. [loHATMe o
pyHKUMOHanbHON rpynne. lomonornsa. [omonornyeckue psgbl. Cuctemartmnyeckas
HOMeHKnaTypa opraHudeckux coeguHeHun (IJUPAC) wn TpuBuanbHble HasBaHUSA
OTAESNbHbIX NPeacTaBuUTeNen.

OcobeHHOoCTU n Knaccudukaums OpraHnNyecKmnx peakuui.
OKnCNUTENBHO-BOCCTAHOBUTENbHbBIE PEAKLMM B OPraHNY4eCKON XNMUW.

OKCNepUMEHTalNbHblE  METOObl U3YYEeHUs1 BEWEeCcTB U UX MNpeBpaLLEHNIA:
O3HaKoM/ieHNe C obpasLamMmn opraHMYeckux BELLECTB 1N MatepuanaMmm Ha UX OCHOBE,
OMbITbl MO MPEBPALLEHNIO OPraHNYeCKMX BELLECTB NPV HarpesaHun (nnasneHue,
obyrnnBaHne W TrOPEHNE), KOHCTPyMpoBaHWE Mofefnenn MOSIEKYN OpraHNYeCcKnx
BELLECTB.

Yrnesopgopopabl

AnkaHbl. Tomonorndecknin psif ankaHoB, obwass opmyna, HOMEeHKnatypa u
n3oMepusi. ONIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHWE MOMEKYN ankaHoB,
sp°-rmbpuamnsaumsi aToMHbIXx opbuTanein yrnepopda, 0-cBA3b. DU3NYEcKne CBONCTBA
ankaHoB.

XuMmn4eckne CBOWCTBA aJlkaHOB: peakuuMn 3aMeLLeHns, un3omepusauun,
AervapupoBaHns, UMKNuU3aunm, nnMponusa, KpekuHra, ropeHus. [lpegcTtaeBneHve o
MEXaHn3Me peakumii pagmKasbHOro 3amMmeLleHus.

HaxoxxgeHwne B npupoge. Cnocobbl Nony4eHns U NpUMEHEHNE aNkaHoB.



LUnknoankaHbl. O6wasa dopmyna, HoOMeHknatypa u usomepus. OcobeHHOCTH
CTPOEHNA N XUMUYECKUX CBOWCTB MasblX (LMKNOMPONaH, UMKIO6yTaH) MU OO6bIYHbIX
(UMKnoneHTaH, UMKNOrekcaH) uuknoankaHoB. Cnocobbl MOAyyYeHUs U MpUMEHeHne
LMKIOankaHoB.

AnkeHbl. [omonornyeckun psg ankeHoB, obwas dopmyna, HoMeHKnaTypa.
ONEKTPOHHOE 1 MPOCTPaHCTBEHHOE CTPOEHME MOJEKYN ankeHoB, Sp?-rMbpuavsaums
aTOMHbIX opbuTanen yrnepoga, o- U TI-cBA3W. CTPyKTypHasd M reomMeTpuyeckas
(unc-TpaHc-) usomepus. Pusnyeckme CBONCTBA asNlkeHOB. XUMMYECKME CBOWCTBA:
peakumn npuCoeguHEHNsl, 3aMeLleHnst B  Q-MOJNIOXKEHWEe Mpu  LBOWNHOW CBA3M,
nonumepusaumn n okncneHnsa. lNpasnno MapkoBHUKOBa. KayecTBeHHbIE peakumn Ha
ABOVIHYI0 cBA3b. CNoCco6bl NONYyYEHUSA 1 NPUMEHEHNE aNKEHOB.

AnkagueHbl. Knaccudukaums ankagneHoB (CONpPsKEHHbIE, W30NPOBaHHbIE,
KymynunpoBaHHble). OCOBEHHOCTU 3MIEKTPOHHOIO CTPOEHUS U XUMUYECKUX CBOWCTB
CONPsS>KEHHbIX aneHos, 1,2- n 1,4-npucoeguHerne. MNonnmepusaums COnpsi>KEHHbIX
aneHoB. Cnocobbl MNOMy4YeHNs U MPUMEHEHNE ankaaneHoB.

AnKuHbl. Tomonorndeckun psg ankuHoB, obuwias dopmyna, HOMEHKnatypa u
n3oMepusi. ODNIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHME MOJMEKYN  aNKMHOB,
sp-rmépungusaumnsa atoMHblx opbuTtanein yrnepoga. dPusnveckne cCBOWCTBA aNKMHOB.
XumMmyeckne CBOWCTBA: peakuum NpUCOegUHEHWs, auMepusaumm 1 Tpumepmusauun,
okucneHnsa. KncnoTHble CBOWCTBa aNKMHOB, WUMEKOLLMX KOHLEBYIO TPOWHYIO CBA3b.
KayecTBeHHble peakuum Ha TPOWHYK cBA3b. Cnocobbl MOMyYEHUS U MPUMEHEHWE
aNKMHOB.

ApomaTtundeckue yrneesogoponpl (apeHbl). fomonorndeckuin psig apeHos, obLias
dopmyna, HOMeHKNaTypa n n3oMepus. INEeKTPOHHOE N NPOCTPAHCTBEHHOE CTPOEHNE
MoneKysbl 6eH30na. Pusmyeckne cBoONCTBa apeHoB. XMMN4eckne ceonctea 6eH3ona u
€ro romoJSioroB: peakuun 3amelleHnsi B OEH30NbHOM KOofble W YrneBOAOPOSHOM
pagvkane, peakumu npucoegnHeHns, okucneHne romonoros 6eHsona. lNpepcrasneHve
06 OpUEHTUPYIOLWEM OENCTBUN 3aMecTuTenen B GEH30SIbHOM KOMbLe Ha npumepe
aNKWUNbHbIX pPagukanoB, KapbOKCUNbHOW, FMMOPOKCUIBHOW, aMUHO- W HUTPOrpynnbl,
aTomoB ranoreHoB. OCOBGEHHOCTU XMMUYECKMX CBOWCTB cTupona. lNMonumepusaums
ctupona. Cnocobbl NoNyYEeHUS U NPUMEHEHNE apoMaTUYECKUX YrneBogoponOB.

MpupogHbin ras. lonyTHble HedTAHble rasbl. HedTb N €€ NpPOUNCXOXAEHME.
KameHHbI yronb 1 nNpogykTbl ero nepepabotkn. Cnocobbl nepepaboTkn HedTu:
NEeperoHka, KpekuMHr (TepMUYECKWIA, KaTanuTu4eckui), pPUAOPMUHT,  NUPONN3.
MpoaykTbl NnepepaboTkn HePTH, NX NPUMEHEHNE B NMPOMBILLNIEHHOCTU U B ObITY.

leHeTnYecKas CBA3b MeXAy pasnnMyHbIMN Knaccamum yrnesogopOoaos.

ONEKTPOHHOE CTPOEHWE ranoreHnpon3BoAHbIX —yrnesogopofoB. Peakuun
3aMeLLeHns raforeHa Ha rugpoKcorpynny, HATPOrpynny, uuaHorpynny, aMmHorpynmny.
[enctene Ha ranoreHnpou3BOAHblE BOAHOIMO W CNUPTOBOrO pacTBopa LUENOYN.
BsanmopenictBne pguranoreHaskaHoB C MarHmem 1M uUmHKoM. [loHATMe o
METanNoopraHNyeckKux  CoeanHeHUsIX. Vcnonb3oBaHne  ranoreHnpomnsBogHbIX
YrNeBogopOA0B B ObITy, TEXHUKE U MPU CUHTE3E OpraHNYeCcKuX BeLLeCTB.



OKCnepuUMeHTaNbHble METOAbI U3YYEHMS BELLECTB U NX NpeBpaLLEHNI: N3yYeHne
du3nyecknx CBOWCTB YIrNeBOAOPOLOB (PacTBOPUMOCTb), Ka4eCTBEHHbIX pPeakuuii
YrNeBoOAOPOA0B PasfMyHbIX KnaccoB (obecuBeymBaHne GPOMHON UNKU MOAHOWN BOLbI,
pacTBopa nepMaHraHata Kanus, B3auMMOAENCTBME aueTuneHa C amMMUadHbIM
pacTBopoM okcuaa cepebpa(l)), kayuecTtBeHHOE OBHapYy>XeHne yrnepoaa u Bogopoga B
OpraHM4ecknx BellecTBax, MOfy4YeHne STWIeHa W U3y4YeHne ero CBOWCTB,
O3HaKoMmneHne ¢ Konnekuusamn «HedbTb» n «Yronb», ¢ obpasuamm nnactmacc,
Kay4yKOB W pe3unHbl, MOLENMPOBaHNE MOMEKYN YINMEBOAOPOAOB 1 ranoreHnpon3BoaHbIX
yrneBofopoaos.

Kucnopopacoaepxalme opraHn4yeckme coeguHeHus

MpepenbHble ogHoaToOMHbIE cnpTbl. CTpOeHne Monekyn (Ha NpuMepe MeTaHona
n ataHona). fomonoruyeckun psg, obwas dopmyna, U30OMepusi, HOMEHKNnatypa u
Knaccupukaums. dunsndeckne CBOWCTBA MNpPeAenbHbIX OQHOATOMHbIX  CMUPTOB.
BopopopaHble €BA3M MexXay MoneKynamu CnupToB. XMMUYECKMe CBOMWCTBA: peakuuu
3amMelleHns, pervaparauun, OKUCNEHUS, B3aUMOAENCTBME C OPraHU4ecKMn u
HeopraHn4yeckumMmun Kucnotamm. KadecTBeHHas peakumss Ha OOHOATOMHble CrnPThI.
[enctene ataHona M MeTaHona Ha opraHu3Mm 4YenoBeka. Crnocobbl MNosyyYeHUsa wu
NPUMEHEeHNe OAHOATOMHbIX CMNPTOB.

MpocTble adumpbl, HOMeHKnatypa u unsomepusi. OCO6eHHOCTU UINYECKNX W
XUMNYECKNX CBONCTB.

MHoroatoMHble CnMpTbl — STWIEHMIMKONb W MuuepuH. ®dusudeckne u
XUMUYECKNE CBOWCTBA: peakuun 3amelleHnsi, B3anMOLENCTBME C OPraHUYecKnMn m
HeopraHN4eCKUMM KUCNOTaMu, KadeCTBEHHas peakuus Ha MHOroaToMHble CrMpTbI.
lMpencTtaBneHne 0 MexaHn3Me peakumin HyKNneouibHOro 3ameleHus. [encrtemne Ha
opraHn3m Yyenoseka. Cnocobbl NONy4YeHUA Y NPUMEHEHNE MHOMOATOMHbIX CMIUPTOB.

®eHon. CTpoeHne MONeKynbl, B3aUMHOE BANSHME T[UAPOKCOrpynnbl U
6eH3onbHOro sgpa. dusudeckune csoucTBa deHona. OCOBEHHOCTU XMMUYECKUX
CBOWCTB (peHona. KayecTBeHHble peakummn Ha eHon. TokcnyHocTb cheHona. Cnocobbl
nonyyYeHns n npuMmeHeHne eHona. ®eHongopmansgerngHas cMmona.

Kap6oHunbHble CoeanHEeHns — anbAerngbl U KETOHbl. DIEKTPOHHOE CTPOEHME
KapboHWbHOW rpynnbl. [omonorndeckune psiabl anbOerngoB UM KETOHOB, obLuias
dopmyna, nsomepust n HomeHknaTypa. Pmsnyeckme CBONCTBA albAErNaoB N KETOHOB.
XuMmn4yeckne CBONCTBa anbAernaoB M KETOHOB: peakunn npucoegnHeHus. OKucneHme
anbgerngoB, KadecTBeHHble peakumm Ha  anbgermabl. Cnocobbl nonyyeHus un
NPUMeHeHNe anbaerngoB Y KETOHOB.

OpHoocHOBHbIE nNpefenbHble KapboHoBble KUCNOTbl. OCOGEHHOCTU CTPOEHUSA
MOMEKYST KapOboHOBbIX KUCNOT. 3omepua u HomeHknatypa. duamyeckme cBonCTBa
OLHOOCHOBHbIX MpefenbHbIX KapbOOHOBbIX KWUCNOT. BopgopogHble CBA3WM  Mexay
MOJieKyflaMn KapbOOHOBbLIX KUCMOT. XMMUYECKME CBOWCTBA: KWUCNOTHble CBOWCTBA,
peakuus aTepudurKaumn, peakumm C y4acTuem YrfieBooopOAHOro  paguvkana.
OCo6€eHHOCTN CBOWCTB MypaBbWHOWN KNCNOTbI. MMOHATME O NPOM3BOAHbLIX KAPOOHOBbLIX



KUCNOT — CNOXHbIX 3dumpax. MHoroobpasmne KapboHOBbIX Kucnotr. Ocob6eHHOCTU
CBOWCTB HenpenenbHbIX W apoOMaTUYeCKUX KapOOHOBbLIX KUCAOT, ANKapOOHOBbIX
KUCNOT, MMAPOKCNKapOOHOBLIX KNUCNOT. NpencraBnten BbiCLUMX KapOOHOBbLIX KUCMOT:
cTeapvHoBasi, ManbMUTUHOBAsi, ONEWHOBasi, JIMHO/MEBas, JIMHOMIEHOBasi KUCNOTbI.
Cnocob6bl NonyYyeHns 1 npuMeHeHne KapboHOBbIX KACNOT.

CnoxHble adwupbl. omonorudeckun psa, obwasa dopmyna, U3oMepusa U
HOMeHKnaTypa. Prusandeckne n XMmMm4ecKmne CBONCTBA: NMMAPONN3 B KACON U LLIENOYHON
cpege.

XKupbl. CTpoeHne, uU3nMyeckne n XMMMYECKMEe CBOMCTBA XXMPOB: rMaoponus B
Kucnom mn wenoyHom cpege. OCOBGEHHOCTM CBOWCTB XXMPOB, COOEPXXALUMX OCTaTKM
HenpeaenbHbIX XXNUPHbIX KNCNOT. 2Knpbl B Npupoge.

Mbina Kak Conu BbICLLMX KAPBGOHOBbIX KUCIOT, MX MOtoLLiee AeiicTaue.

O6wan xapaktepucTuka yrnesogoB. Knaccugukaumsa yrnesogos (MOHO-, ou- U
nonucaxapugpl). MoHocaxapugpl: MOKo3a, ¢GpyKTo3a, ranakrosa, pubosa,
ae3okcnpunbosa. dPusmyeckne cBONCTBA U HaxoxpeHne B npupoge. POTOCMHTES.
XuMmn4eckne CBOWCTBA [MIOKO3bl: peakuun C yy4acTUeM CNUPTOBLIX M anbAerngHon
rpynn, CAMPTOBOE N MOJSIOYHOKMKCNOE BpoxeHne. [prMeHeHne rMioKo3bl, €€ 3Ha4YeHne
B J>KM3HEeOEeATENbHOCTU opraHu3ma. [ucaxapuipl: caxapos3a, Manbro3a U nakrosa.
BoccranaenmsatoLme n HeBOCCTaHaBnMaaroLymne ancaxapugpl. maponus
ancaxapugoB. HaxoxpgeHne B npupoge u npumeHeHuve. llonucaxapuppl: Kpaxman,
rMKOreH n uenntonosa. CTpoeHne MakpoMOeKyn Kpaxmana, rMkoreHa n uensonosbl.
dunamnyeckne CBONCTBaA Kpaxmana u Lenonosbl. XMMUYECKME CBOWCTBA Kpaxmana:
rMaponu3, KadeCTBEHHas peakumss C MoAoM. XUMUYECKME CBOWCTBA LENIN03bl:
FMAPOAN3, nonyyeHne 3aupoB Lentonos3bl. MNMOHATME 06 MCKYCCTBEHHbIX BOSIOKHAX
(BUCKO3a, aueTaTHbIN LLENK).

OKCnepuMeHTanbHble  METOObl U3Y4YEeHUs1 BELWECTB U  UX MNPEBPALLEHNIA:
pPacTBOPUMOCTb PasfiMyHbIX CMMPTOB B BOAE, B3aMMOAENCTBUE dTaHONa C HATpUeEM,
OKUCIIEHNEe 3TUMOBOro CNUpTa B anbaerng Ha packanéHHoOW MeOHOW MNPOBOJSOKe,
OKUCNEHNE 3TUNOBOro CnvMpta [UXPOMaToM Kanus (BO3MOXXHO MCMONb30BaHue
BYAEOMaTEPManoB), KayeCTBEHHble peakuun Ha anbgerngpl (C  rmgpokKcugom
anammnHcepeobpa(l) n rugpokcugom megu(ll)), peakums ruuepvHa € rmapoKCMAoOM
megun(ll), Xmmmudeckume cBoWCTBa pacTBoOpa YKCYCHOW KUCNOTbl, B3auMOAENCTBME
pacTBopa MMoKo3bl ¢ rugpokcugom meau(ll), B3anmogencTene Kpaxmana C MOAOM,
pelleHne aKCnepuMeHTanbHbIX 3agad no temam «CnupTtbl 1 eHonbl», «KapboHoBble
Kncnotbl. CnoXkHble ahupbl».

A3oTcopep)xawme opraHn4eckue coeguHeHust

AMWHBbI — oOpraHu4yeckue npomnsBofHble ammuaka. Knaccudukauma amuHOB:
anudartnyeckne n apomaTudeckue; nepBrYHble, BTOPUYHbIE U TPeTU4YHble. CTpoeHne
MoOnekys, obuwas gopmMyna, M3oMepusi, HOMeHKnatypa N (u3ndeckne CBOWNCTBA.
XumMmnyeckoe cBoWUCTBa anndaTtn4ecknx - amuHOB: OCHOBHblE ~ CBOWCTBA,



anKUNMpoBaHue, B3aMOLENCTBME NEPBUYHbIX aMUHOB C a30TUCTON KucnoTtoin. Conu
ankKnIaMmMOHNS.

AHWNVMH — NpefcTaBuTeNb aMMHOB apomaTudeckoro pspa. CTpoeHue aHunuHa.
BsanmHoe BAvsiHMe rpynn atomMoB B Mosiekyne aHunnHa. OCO6EHHOCTU XUMUYECKNX
CBOWCTB aHunvHa. KavecTBeHHble peakumm Ha aHuaMH. Cnocobbl NonyyYeHus wu
npuMeHeHne anndaTnyecknx aMmmHoB. [lonyyeHne aHnanHa ns HUTpobeHsona.

AMunHoKMcnoTel. HomeHknatypa wun wusomepusa. OTgenbHble nNpeacTtasButTenu
Q-aMUHOKUCIOT: MNUUH, anaHnH. dusndeckne CBONCTBA aMUHOKUCIIOT. XUMUYECKUE
CBOMNCTBA aMMWHOKMWCIOT KakK am@OTEPHbIX OPraHNYeCKNX COEAVHEHUN, peakuuns
NONMKOHOEHcaumn, obpas3oBaHne nenTugHOM CBA3U. buonorndeckoe 3Ha4veHue
aMUHOKNCNOT. CUHTE3 1 r’Mpponn3 NenTuaos.

benkn kak npupogHble nonumepbl. [lepBnyHasa, BTOpMYHAs W TPeETUYHas
CTpyKTypa ©6enkoB. XuMMUYECKME CBOWCTBa OENKOB: ruaponus, peHaTtypauus,
KayeCTBEeHHbIE peakuun Ha 6enku.

OKCNepUMeEHTaNbHble  METOObl U3YYEeHUs1 BeWecTB U UX MNpeBpaLleHnii:
pacTBopeHne 6enkoB B Bofe, [OeHaTypauus O6efnikoB MNpu HarpeBaHUW, LBETHble
peakumm Ha  Gefiku, pelleHne  JKCNepuMeHTaNbHbIX  3aga4 no  Temam
«A3oTCofepKawme opraHudeckune coeguHeHusi» U «Pacno3HaBaHWe OopraHU4ecKnx
COeaVNHEHNIN».

BbicoKOMoOneKynsipHblie CoOefNHEHUA

OCHOBHble MOHATMS XUMUW  BbICOKOMOJMEKYNAPHbLIX COeANHEHUI: MOHOMeEP,
nonMmep, CTPYKTYPHOE 3BEHO, CTENeHb MNOAMMEPU3auUKn, CPeaHsasi MONeKynspHas
mMacca. OCHOBHble MeTOAbl CUHTE3a BbICOKOMOJSIEKYNSAPHbLIX  COEAUHEHUA —
nonMMepunsauus 1 NOMKOHOeHcaums.

MonumepHble  mMaTepuanbl.  [lnactmaccbl  (MOAUSTUAEH,  NOAUMPOMUAEH,
NOSMBUHNAXTOPUA, nonnucTnpon, NoNUMETUNIMETaKpUNaT, nonnkapoboHaThl,
nonuatuneHtepedTanar). Ytmnnsaumnsa n nepepaboTka nnacTtumka.

ONacToOMeEpbI: HaTypanbHbI Kay4dyK, CUHTETUYECKME Kay4dyku (ByTagneHOBbIN,
XJIOPONPEHOBbIN, N30MPEHOBbIN) N CUMKOHbI. PesnHa.

BonokHa: HaTypasnbHble (X/10MOK, LWepCTb, LWENK), NCKYCCTBEHHble (BMCKO3a,
aueTaTtHoe BOJIOKHO), CUHTETMYECKIME (KanpOoH 1 NnaBCcaH).

Monumepbl cneunanbHOro HasHaveHus (TednoH, KesBnap, aNeKTPONpPOBOAALLNE
nonumepsbl, Gruopasnaraemole NONMEPDI).

OKCNepUMeHTaNbHble  METOAbl  W3YyYeHWst BeWwecTB W UX MpeBpaLleHnii:
O3HakoOM/ieHVe C obpasuamu MPUPOAHbLIX M WUCKYCCTBEHHbIX BOJSIOKOH, MiacTMacc,
Kay4yKoB, peLleHne aKCcnepuMeHTaNnbHbIX 3af4a4d no teme «Pacno3HaBaHme nnactmacce
N BOJTOKOH».

Pac4étHblie 3apayn.

HaxoxpgeHne MonekynapHou (opMysibl  OpPraHM4ecKoro CoeguHeHust o
MacCOBbIM [ONSAM 3/IEMEHTOB, BXOOALINX B €ro COCTaB, HaXOXXAEHNE MOSIEKYNSPHON
hopmMynbl OPraHN4YeCKoOro coeguHeHus nNo macce (06bEMy) MPOAYKTOB CropaHusi, no



Konu4ecTBy BewecTBa (Macce, OOBLEMY) MPOAYKTOB peakumm W/unm UCXOOHbIX
BELLECTB, YCTAHOBMIEHNE CTPYKTYPHOWN (POPMYSibl OPraHNYeCKOro BeLlecTsa Ha OCHOBE
€ro XMMWYECKUX CBOWCTB WM CNOCOBGOB MNONyYeHUs, onpepeneHne AOoAM Bbixoga
NpoAyKTa peakuun OT TEOPETUYECKN BOSMOXXHOIO.

MexxnpeamMeTHble CBSA3N.

Peannzauus MexxnpeameTHbIX CBA3EW Npu U3y4eHUn opraHndeckon xmmum B 10
Knacce OCYLLECTBNSAETCA 4epe3d UCMOJb30BaHME KakK OOLLMX €CTECTBEHHO-HAY4HbIX
NOHATUA, TaK U MOHATUN, MPUHATbLIX B OTAENbHbIX NPeAMeTax eCcTeCTBEHHO-HAYy4YHOro
LuKna.

O6Lme ecTeCcTBEHHO-Hay4Hble MOHATUNA: SABMEHME, Hay4Hbl akT, rmnoTesa,
TEeopus, 3akOH, aHanua, CuHTe3, Knaccupukauns, HabnogeHne, u3MepeHue,
9KCMNEPUMEHT, MOLENb, MOAENMPOBAHNE.

dunsmka: maTtepusi, artoMm, ONEeKTPOH, TMPOTOH, HEWUTPOH,  MOJIEKYNa,
SHEepreTn4ecKnin ypoBeHb, BELLECTBO, TeNo, 06bEM, arperaTHoe COCTOsIHME BELLECTBa,
hunsnyeckne BENNYNHbI, EANHNLBI NU3MEPEHUS, CKOPOCTb, SHEPIrUs, Macca.

buonorna: knetka, opraHu3mMm, 9Kocuctema, OGuocdepa, MeTabonusMm,
HACNeOCTBEHHOCTb, aBTOTPOMHbLIA U reTepoTPOMHLIN  TUM MNUTaHUS, OpPOXXeHue,
(hOTOCUHTES, AbIXaHune, 6enKun, yrneBoapl, XX1Upbl, HYKNENHOBbIE KUCAOTbl, (DEPMEHTHI.

[eorpadusa: nonesHble nCKonaemole, TOMANBO.

TexHonornsa: nuwiesBble MNPOAYKTbl, OCHOBbI PauMOHANIbHOrO MUTaHWUA, MotoLme
CpencTBa, Matepuasbl U3 UCKYCCTBEHHbIX N CUHTETUYECKNX BOSTOKOH.

11 KJIACC

OBLUAA N HEOPTAHUYECKAA XUMUA
TeopeTnyeckne 0OCHOBbI XUMUM.

Atom. CocTaB aTOMHbIX saep. Xummyeckuin anemeHt. Wsotonbl. CTpoeHne
9NEKTPOHHbIX OOONIOYEK aTOMOB, KBAHTOBblE 4YUCMA. OHEpPreTu4eckne YpOBHU U
noaypoBHU. ATOMHble opbutann. Knaccudukaums XmMMmn4eckux anemMeHTos (s-, p-, d-,
f-anemeHTbl). PacnpepeneHne anekTPOHOB MO aTOMHbIM OpOuUTansaM. ONEKTPOHHbIE
KOH(Urypauum aTtomMoB 3NEMEHTOB MepBOro—4eTBEPTOro MNepuogoB B OCHOBHOM W
BO36Y>XAEHHOM COCTOSHUN, 9NEKTPOHHbIE KOHUrypauum NOHOB.
ONeKTPOOTPUNLATENBHOCTD.

Mepuopnyecknin 3akoH 1 MNepurognyeckas cuctema XMMnYeckux anemeHtos ..
MenpeneeBa. CBs3b nepuoguyeckoro 3akoHa wu [lepnogny4eckonn  CUCTEMbI
XMMWYECKNX 3NIEMEHTOB C COBPEMEHHON TEOPUEN CTPOEHNS aTOMOB. 3aKOHOMEPHOCTN
N3MEHEHNSA CBONCTB XMMUYECKUX INIEMEHTOB U 06pa3yeEMbIX UMW MPOCTbIX U CIIOXHbIX
BEWEeCTB MO rpynnam U1 nepuogam. 3HayeHne nepuogmyeckoro 3akoHa [.W.
MenpeneeBa.

XumMmnyeckas cBs3b. Buabl  xumMm4eckonm CBA3WM:  KOBasIEHTHasl, WOHHas,
MeTannmyeckasa. MexaHnsambl 06pa3oBaHNA KOBAJIEHTHOM CBA3W: OOMEHHbIN 1
AOHOPHO-aKLUENTOPHbIA. JHeprus n anvHa cBasu. NonspHOCTb, HanNpPaBNeHHOCTb W



HacbILLAEMOCTb  KOBasieHTHOW cBA3W. KpaTHble cBA3uM. BopopogHas CBA3b.
MexxmonekynsipHble B3aMogenCcTBUS.

BaneHTHOCTb ” BaneHTHble BO3MOXHOCTU aTtoMoB. CBA3b 3NEKTPOHHOWN
CTPYKTYpPbl MOMEKYN C WX FEOMETPUHECKNM CTPOeHMEM (Ha npumepe COoegUuHEHUI
3NeMEeHTOB BTOPOro Nepuoga).

lMpencTtaBneHne O KOMMIEKCHbIX coeauHeHusxX. CocTaB KOMMJIEKCHOMO MOHa:
KOMMieKcoobpasoBaTenb, UraHabl. 3HAYEHNE KOMIMNEKCHbIX COeanHeHn. MNMoHaTue o
KOOPANHALMOHHON XUMUN.

Bewectsa  mMonekynspHoro n HEMOSIEKYNIIPHOrO ~ CTpOeHusi.  Tunbl
KPUCTaNIM4YeCKNX PELLETOK (CTPYKTYP) 1 CBONCTBA BELLECTB.

MoHsaTMe o pgucnepcHbix cuctemax. WCTuHHble pacTtBopbl. [lpegctaeneHne o
KonnougHbix pacteopax. Cnocobbl BblpaXXeHMS KOHLEHTpauumn pacTBOpOB: MaccoBas
AONA  BewecTBa B pacTBope, MoNsdpHas KOHUeHTpauus. HacbiweHHble 1
HEeHacbILLEHHblE PacTBOPbI, PacTBOPUMOCTb. KpucTtannorngparbl.

Knaccudgumkauma n HOMeHKnaTypa HeopraHM4ecKMx BeLecTB. TpuBManbHble
Ha3BaHWs OTOENbHbIX NPECTaBUTENEN HEOPraHNYECKNX BELLLECTB.

Knaccugukaumsa XMMUYECKMX peakumini B HEOPraHMYeCKon U OpraHn4ecKom
XUMUN. 3aKOH COXPaHEHWsi MacCbl BELWECTB; 3aKOH COXPaHEeHUs 1 npeBpalleHuns
SHEprnn npu XUMUYECKUX peakuusax. TennoBble 3MEKTbl XUMUHECKUX pPeakLnil.
TepmoxyMmun4eckne ypaBsHeHUs.

CKOpPOCTb XMMUYECKOWN peakumn, €€ 3aBUCUMOCTb OT PasfiMyHbIX (DaKTOPOB.
[OMOreHHble 1 reTeporeHHble peakumn. Katanns n katanusartopbl.

O6patnmble 1 HeobpaTMMble peakumn. Xummnyeckoe pasHoBecue. KoHcTaHTa
XUMMYECKOro pasBHoBecus. @akTopbl, BAMSOWMNE HA MNOSMIOXKEHNE XUMUYECKOrO
paBHOBeCUA: TemnepaTtypa, OaBfeHne U KOHUEHTpauuu BeLLecTB, Y4acTBYHOLWUX B
peakunu. MNpuHumn Jle LLaTtense.

onekTponutnyeckas guccoumaums. CunbHble 1 cnabble anekTponuTbl. CTeneHb
anccoumauumn. Cpega BOAHbIX PacTBOPOB: KUCNOTHAas, HelTpasibHas, LenoyHas.
BopopopaHbii nokasartens (pH) pactesopa. lmaponua conen. Peakuun MOHHOro o6mMeHa.

OKuncnuTenbHO-BOCCTaHOBUTENbHbIE peakunn. CteneHb okncneHns. OKncnuTenb
N BOcCCTaHoBUTENb. [lpoueccbl OKUCNEHMS K BOCCTaHOBNEHWs. BaxHenwne
OKUCNUTENM W BOCCTaHoBUTENW. MeTof, 9neKTpPoHHOro 6anaHca. JneKTponaus
pacTBOPOB 1 pacniiaBoB BELLECTB.

OKCnepuMeHTaNbHble  METOAbl  U3YYEeHWst BEWeCTB U WX NpeBpaLLeHii:
pasnoxeHne nepokcuaa Bogopoda B MPUCYTCTBUM  KaTanu3atopa, Moaenu
KPUCTaNINYECKUX PELLETOK, MPOBEAEHNE peakuumi MOHHOroO Ob6MeHa, ornpepenieHve
cpenbl pPacTBOPOB C MOMOLLBD WHOUKATOPOB, W3YYEHWE BANSHUS PasnNnNYHbIX
(hakTOpOB Ha CKOPOCTb XUMUYECKON peakumn U1 MOSIOKEHNE XMMNYECKOro
paBHOBECUS.

HeopraHu4yeckasi xumusi

lMonoxeHne HemeTtannoB B [lepnognMyeckon cucTeMe XMMUYECKUX 3S1EMEHTOB

O.N. MeHpeneeBa M OCOGEHHOCTM CTPOEHUA UX aToMoB. PuU3NYecKne CBONCTBA



HemeTannoB. ANnOTPONMs HEMETANNIOB (HAa NpuMepe Kucnopopa, cepbl, docdopa n
yrnepoga).

Bopopoa. [lonydeHne, uanydeckne u XMMUYECKUE CBOWCTBA: peakuunm ¢
MeTannamMnm n HemeTannamu, BOCCTAHOBUTENbHble cBoucTBa. [nppuabl. TonnmeHble
3/IEMEHTBI.

[anoreHbl. HaxoxxpeHune B npupoge, cnocobbl MonyyYeHusi, uUanyeckne u
XUMn4eckne csoncTtea. [anoreHoBogopoabl. BaxHenwmne KucnopopcogepXxawime
coefuHeHns ranoreHoB. JlabopaTopHble W MPOMbILIEHHbIE CNOCO6bI MNONyYeHUs
ranoreHoB. [pyMeHeHne ranoreHoB U X COeQUHEHNIA.

Kucnopopn, o030H. JlaGopaTtopHble ¥ MNPOMbIWSIEHHbIE CMNOCO6bI MOAyYeHUs
kucnopoga. dusn4eckne n XMMmM4ecKne CBONCTBA N NPUMEHEHNE KNCNOpOoQa U O30Ha.
Okcunabl 1 nepokcuapl.

Cepa. HaxoxxgeHve B npupoae, Cnocobbl Nofy4eHus, (prusnveckme n XuMmn4eckme
ceoinctea. CepoBogopoa, cynedugpl. Okeug cepnbl(lV), okena cepbi(Vl). CepHucTas n
cepHas KACNOTbl U nx conn. OCOBEHHOCTM CBOWCTB CEPHON KUCNOTbI. [pnMeHeHne
cepbl U €€ coeguHEHWI.

A30T. HaxoxxgeHne B npupoge, crnocobbl NonyvYeHns, pusnveckme n XmumMmyeckmne
ceoicTtBa. AMMMak, HUTpuabl. Okcugbl asota. A3oTUCTas M a30THasA KUCMOTbl U KX
conun. OCOBGEHHOCTM CBOWCTB a30THOM KucnoTbl. [lpuMmeHeHne azota u  ero
coeanHeHnn. A30THble yooOpeHus.

docop. HaxoxpgeHvne B npupoge, CNOCOObI MNOAyYeHUs, pU3ndeckue w
xumunyeckne csonctea. docohuabl n docchuH. Okempgpl docdopa, docdhopHas
kucnota u eé€ conu. [lpumeHeHne docdopa n ero coegnHeHun. PocdopHbie
yaoo6peHus.

Yrnepop, HaxoxgeHne B rnpupoge. AnnotpornHole mogudmkauymmn. dusnyeckmne u
XUMNYECKNE CBOWCTBA MNPOCTbIX BeELECTB, 06pa3oBaHHbIX YyrnepogoMm. Okcua
yrnepoga(ll), okcug yrnepopga(lV), yronbHass kucnota m €€ conu. AKTUBUPOBAHHbIN
yronb, apcopbuus. dynnepeHbl, rpadeH, yrnepoaHble HaHOTPYOku. [lpumeHeHue
NPOCTbIX BELLECTB, 06pa30BaHHbIX YINMEPOLOM, U ero COEANHEHNIA.

KpemHuin. HaxoxpeHue B npupoge, Crnocobbl NoayYeHus, uandeckne u
xummyeckne ceonctea. Okcupg KpemHus(lV), KpemHueBass KUCNoTa, CUInKaTbl.
lMpuMeHeHNe KpeMHUs n ero coeanHeHnin. CTekno, ero NosyyeHne, Buapl CTekna.

lMonoxeHne metannoB B [lepnognyeckonm cUCTEME XMMUYECKUX 3SSIEMEHTOB.
OCOBEHHOCTN CTPOEHUSI 3NEKTPOHHbIX 060osiodek aTtoMoB MeTtanmnoB. O6uwme
dunsnyeckne ceoncTea Metannos. [pnmMmeHeHne MeTannoB B 6bITy U TeXHUKe. Cnnasbl
MEeTannoB.

DNEKTPOXUMUYECKUI PAL, Hanps>XeHnn meTtannoB. Obwme cnocobbl NonyveHns
METaNNoB: rMAPOMETANNYPrus, NMUMPOMETaNNYPrus, anekTpometanayprus. NoHsatue o
KOppo3un meTannoB. Crnocobbl 3aWuTsbl OT KOPPO3UN.

O6was xapaktepuctuka MetannoB IA-rpynnel  [lepnoguyeckon CUCTEMbI
XUMNYECKNX SNEMEHTOB. HaTpui n Kanuin: nony4vyeHne, puanyeckme n XMMnyeckume
CBOWCTBA, NPYMEHEHNE NPOCTbIX BELLLECTB 1 X COEQUHEHWI.



O6wan xapaktepuctnka Metannos IlIA-rpynnbl  lMepuognyeckon CUCTEMBI
XUMNYECKNX 3NEMEHTOB. MarHuin n KanbLunin: nonyyvyeHne, pmusndeckme n xmMmmyeckue
CBOWCTBa, NPUMEHEHME MNPOCTbIX BELWECTB U UX coeanHeHnin. YXKECTKOCTb BOObl U
Cnocobbl €€ ycTpaHeHus.

ANOMUHWIA: NonyyYeHne, U3ndecKne n XMMMUYEeCKMe CBOWNCTBA, MPUMEHEHWE
NPOCTOro BELLECTBA N ero coeguHeHnin. AMGOTepPHbIE CBOMCTBA OKCUAa 1 rmgpokcnaa
ANIOMUHUS, TNOPOKCOKOMMEKCHI aSItOMUHNS.

Obwas  xapaktepuctmka MeTanmnoB  Nobo4yHbix  nogrpynn  (B-rpynn)
Meprognyeckon CUCTEMbl XIMUYECKNX SNIEMEHTOB.

dnamnyeckne M XMMUYECKUE CBOWCTBA Xpoma K ero coegnHeHuin. Okcuabl n
rmgpokeugbl - xpoma(ll), xpoma(lll) n xpoma(Vl). XpomaTtbl n guxpomaTtbl, WX
OKUCNUTENbHbIE CBONCTBA. [Nony4yeHne n npuMeHeHne xpoma.

dunsmnyeckmne n XMMN4YeCcKne CBONCTBa MapraHua u ero coeguHeHun. BaxxHenwne
coegnHeHns mapradua(ll), mapraHua(lV), mapranua(Vl) n mapranua(Vll). MNMepmaHraHat
Kanus, ero OKMCnnTenbHble CBOMCTBA.

dusn4eckmne 1N XMMMYECKME CBOWCTBA >ene3a u ero coeguHeHunin. Okcugpl,
rungpokeugbl n conn xxenesa(ll) n xxenesa(lll). MonyyeHne n npumeHeHne >xenesa n ero
CnnaBoB.

dnanyeckmne N XMMMYECKNE CBOWCTBA Mean n €€ coeguHeHun. lNonyyeHue n
NPUMEHEHNE Mean N €€ COeANHEHWIA.

LInHK: nony4yeHune, uamnyeckme n xsumm4eckmne csonctea. AMGoTepPHbIE CBONCTBA
oKcupa v rmgpokcuaa UnHKa, rmapOKCOKOMMEKCHI UMHKa. [TpMeHeHne uMHKa n ero
COeaVHEHWI.

OKcnepuMeHTaNbHble METOAbI U3YyYEHMS BELLECTB U NX NPEeBPaLLEHNIA: N3yYeHne
ob6pas3yoB HEMETANNOB, FOPeEHNE cepbl, hocdopa, XKenesa, MarHna B KuUcnopoge,
n3yvyeHmne Konnekumn «MeTtannbl W chnnaebl», B3aNMOAEWCTBME LUEMNOYHbIX W
LLIeNOYHO3EMESbHbIX MeTannos C BOAOW (BO3MOXXHO NCNONb30BaHne
B/geomatepnanos), B3aUMOLENCTBME LMHKA W >Kenesa C pacTBOpaMn KUCHIOT W
LLIENOYEN, Ka4eCTBEHHbIE PEeaKUMN HA HEOPraHUYeCKUe aHWOHbI, KaTMOH BOOOpOLa 1
KaTUOHbl MEeTaNN0B, B3aUMOLENCTBME MMAPOKCMAOB aIlOMUHUSA 1 LMHKA C pacTBopamMu
KUCNOT 1 LWENoYen, pelleHne 3KCMepuMMeEHTaNbHbIX 3agady no Temam «[anoreHbi»,
«Cepa n eé€ coegnHeHus», «A30T U ocdop 1 Nx coeguHeHns», «MeTtannbl rMaBHbIX
nogrpynn», «MeTansbl NTO60YHbIX NOArPYMI».

Xumusi n XXN3Hb

Ponb xumum B obecneyeHun yCTOMHYMBOrO pas3BUTUA 4YenosedecTBa. [loHATME O
Hay4YHbIX MeTogax MO3HaHUA W METOAONOrMM Hay4yHOro wuccnegosaHuda. Hay4Hble
APUHLUMNBI  OpraHn3auun XMMU4eckoro npoussofcTea. [MpOMbILWAEHHbIE CMOCO6bI
NONyYeHNs BadKHENLWMX BewecTB (Ha npuMepe Mpou3BOACTBa amMMuaka, CepHOWn
KUCNOTbI, MeTaHona). lNpoMblIwneHHble Ccnocobbl MNOAyYeHUs METaSIoB M CrJaBoB.
XnumMmnyeckoe 3sarpsisHeHVe OKpyXXatoLllen cpefbl U ero nocnegctsus. Ponb xumun B
obecneyeHnn aHepreTn4eckom 6e30nacHoOCTI.



Xumuss  n  3pgopoBbe  4YenoBeka. JlekapcTBeHHble  cpepctea. [lpasuna
NCNOMb30BaHWS NEKAPCTBEHHbIX NpenapaTtoB. Ponb XumMun B passutm MeEANLUHLI.

XM nNULM: OCHOBHbIE KOMMOHEHTbI, MuwieBble fobaskn. Ponb xumumn B
obecnevyeHnn nNuLLeBon 6e30nacHOCTN.

KocmeTnyeckne wn napgiomepHble cpegctsa. bbeitoBas xumua. [Npasuna
6e30nacHOro NCNob30BaHUA NpenapaToB 6bITOBON XMUX B MOBCEAHEBHOM XXUSHN.

XuMns B CTPOUTENBLCTBE: Ba)XKHENLLUME CTPOUTENbHbIE MaTepuasnbl (LEMEHT,
OETOH).

XumMunsa B cenbCKoMm xo3sancTee. OpraHn4eckne n MMHepasbHble YA0OpPEHNS.

CoBpeMEHHbIE  KOHCTPYKUMOHHbIE MaTepuanbl, KpacKu, CTEKNO, Kepamuka.
MaTtepuansl ons aneKTPOHWKU. HaHoTexHonornu.

PacuyéTHble 3agaun.

Pac4éTtbl: Maccbl BewlectBa unu o6bEMA rasoB MO WM3BECTHOMY KOMMYECTBY
BellecTBa, Macce UM 06bLEMY OOHOMO U3 Yy4acTBYHOLUMX B peakuun BeLecTB, MaccChbl
(06BbéMma, KonmyecTBa BELLECTBA) NMPOLYKTOB peakuun, ecnm OgHO U3 BELLECTB NMeET
npumecun, maccol (06bEMa, KONMYecTBa BELLECTBA) NPOoAyKTa peakumm, ecnm ogHoO u3
BELLECTB AaHO B BMAe pacTBopa C ONpenenéHHon MacCcoBOW OONen pacTBOPEHHOIO
BeLLecTBa, MacCoBOW OOMM U MOMSIPHOMN KOHLEHTpauun BellecTBa B pacTBope, OO
BbIXO4a NPoAyKTa peakumm oT TEOPETUHECKN BO3MOXXHOIO.

MexxnpeamMeTHble CBA3N.

Peanunzauua mexxnpegMeTHbIX CBA3EN NpU U3y4eHUn obLen 1 HeopraHN4eCcKou
xumum B 11 Knacce OCYyLLEeCTBMSIETCA Yepe3 UCMNoNb3oBaHWe Kak  obLwnx
€CTECTBEHHO-HAYYHbIX MOHATUA, TaK U MOHATUN, MPUHATbIX B OTAENbHbIX NMpegmeTax
€CTEeCTBEHHO-HAy4YHOro uuKna.

O6Lwpme ecTeCTBEHHO-Hay4Hble MOHATUNA: SABMEHUE, Hay4Hbl akT, rmnoTesa,
TEOPUS, 3aKOH, aHanua, CUHTE3, Knaccudukauusi, NepuoguMyYHOCTb, HabngeHue,
N3MEPEHNE, IKCNEPUMEHT, MOAENb, MOOENNPOBAHME.

dusnka: martepusi, MUKPOMUP, MaKpOMUpP, aToM, SNEKTPOH, MPOTOH, HENTPOH,
NOH, MN30TOMbl, PagNOaKTUBHOCTb, MOJMIEKYNa, 3HEPreTUYECKUN ypPOBEHb, BELLECTBO,
Teno, O6bEM, arperatHoe COCTOsiHME BeLWecTBa, ugeanbHbld ras, uandeckune
BENNYMHbI, eOUHNLbI UBMEPEHUST, CKOPOCTb, AHEPrus, Macca.

buonorna: knetka, opraHmsm, skocuctema, 6uocgepa, MeTabonmam, Makpo- n
MUKPO3NEMEHTbI, OENKWn, >XUpbl, YrNeBoAbl, HYKNEWHOBblE KUCOTbl, (EPMEHTHI,
FOPMOHbI, KPYrOBOPOT BELLECTB 1 MOTOK 3HEPIY B 3KOCUCTEMAX.

leorpacdunsa: MuHepanbl, ropHbie MNOPOAbl, MOSIE3HbIE WCKOMaemble, TOMMUBO,
pecypchbl.

TexHoOnornsa: XuMMu4eckas MPOMbILIEHHOCTb, METaNNyprugd, CTPOUTENbHbIE
MaTepuarnbl, CEeNbCKOXO3ANCTBEHHOE MNPOU3BOACTBO, MULLEBAs MPOMbILLIIEHHOCTD,
hapmaueBTn4eCcKasi NMPOMbILLNIEHHOCTb, MPOM3BOACTBO KOCMETUYECKUX MpenapaTos,
NPON3BOACTBO KOHCTPYKLUMOHHbBIX MaTepuanosB, 3MeKTPOHHas MNPOMBbILWAEHHOCTb,
HAHOTEXHONOINN.



NMIAHUPYEMBDBIE PE3YJIbTATbI OCBOEHUA MPOrPAMMbBI MO XUMUU HA
YrnysjlEHHOM YPOBHE CPEAHEIO OBLLIEFO OBPA3OBAHUSA

JINYHOCTHDIE PE3YJIbTATbI

B cooTBeTCTBUM C CUCTEMHO-OEATENIbHOCTHbIM MOAXOOOM B CTPYKType
JINYHOCTHbIX Pe3yNbTaTOB OCBOEHUSI NpeameTa «XuMusi» Ha YPoBHE cpeaHero obLuero
obpasoBaHns BblgeNneHbl CnegylolmMe COCTaBnsolWme: 0Co3HaHMe 0b6y4valoLnMNCS
POCCUIACKON  rpa)XOaHCKOW  WOEHTUYHOCTW; TFOTOBHOCTb K  CcamMopasBUTUIO,
CaMOCTOSATENBHOCTM W CAMOOMPEAENEHNIO; Hanmyne MoTMBauMM K  OBYyYeHUHo;
FOTOBHOCTb UM CMOCOGHOCTb OO6y4aloLMXCsi PYKOBOACTBOBATbCA MPUHATBIMK B
obLlecTBe npaBunaMmMm U HOpMaMu TMOBEOEHWSs; Hann4Me npaBOCO3HaHMS,
9KOJTOrM4eCKON KyNbTypbl; CNOCOBHOCTb CTaBUTb LN U CTPOUTb XKMU3HEHHbIE MaHbl.

JIN4HOCTHbIE ~ pe3ynbTaTbl  OCBOEHMS  MpeameTra  «Xumusi»  oTpaxkaroT
chOpMUPOBAHHOCTb  OMbiTa MNO3HABaTEIbHOW W MPAKTUY4ECKOW AesATEeNbHOCTU
obyvaroLmxcs B Npouecce peannsauumn obpasoBaTtefibHON AeATENbHOCTU.

JIN4HOCTHbIE ~ pe3ynbTaTbl  OCBOEHMS  MpeameTra  «Xumusi»  oTpaxkaroT
chopMUPOBAHHOCTb  OMbiTa MNO3HABaTEfIbHOW W MPAKTUY4ECKOWN AesATEeNbHOCTU
obyvalLmxcs B npoLecce peanvsaumm obpasoBaTenibHON AeATENbHOCTU, B TOM YMCne
B 4YacTu:

1) rpa)>k[aHCKOro BOCNUTAHUS:

OCO3HaHMs1 0BYyYaloLMMNCA CBOMX KOHCTUTYUMOHHBLIX MNpaB 1 06s3aHHOCTER,
YBaXKEHUS K 3aKOHY 1 MPaBonopsiaKy;

NpPencTaBneHnsi 0 coumanbHbIX HOPMax 1 NpaBuiax MeXIMYHOCTHbLIX OTHOLLEHWI
B KONNEKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOW OESATENIbHOCTU MPW CO34aHuM Y4ebHbIX
NPOEKTOB, PeLUeHNN Y4eOHbIX M MO3HaBaTesflbHbIX 33a4ay, BbINOMHEHUN XMMUYECKUX
3KCMNEPUMEHTOB;

CNOCOBHOCTUN NOHMMATL U NPUHNMATb MOTMBbI, HAMEPEHUS, NIOMMKY U apryMeHTbI
APYrux Npu aHanmse pasnnyHbiX BUAOB y4eOHOW OeATENbHOCTY;

2) NaTPpMOTU4YECKOro BOCNUTaHNA:

LEeHHOCTHOrO  OTHOLUEHMSI K WUCTOPUYECKOMY W  HayyYHOMY  Hacnegmto
OTeYeCTBEHHON XUMUW;

yBaXKEHUS1 K Mpoueccy TBopYecTBa B 06nactM Teopunm W NPakKTU4eCcKoro
NPUNOXEHNS XUMUKN, OCO3HAHNSI TOrO, YTO AAHHbIE HAYKM eCTb pe3ynbTaT ANUTeNbHbIX
HaGNOOEHUIN, KPOMOTMBbLIX 3KCNEPUMEHTalNbHbIX MOMCKOB, MOCTOSAHHOIrO Tpyda
YYEHbIX 1 NPaKTNKOB;

NHTEpeca N No3HaBaTeflbHbIX MOTMBOB B MOJSlyYEHMM U MOCMNEAYIOWEM aHanmse
NHoOpMaLUN O NePeaoBbIX AOCTUXKEHNSIX COBPEMEHHOWN OTEYECTBEHHOWN XUMUY;

3) AyXOBHO-HPaBCTBEHHOIr0 BOCNUTAHUS:

HPaBCTBEHHOIO CO3HaHWs, 3STUYECKOro NOBEAEHUS;



CNOCOBHOCTN OUEHMBATb CUTyauun, CBA3AHHbIE C XUMUYECKMU ABAEHUSMU, Y
NPUHUMATb OCO3HaHHblE pPELLUEHNs, OPUEHTUPYSCb Ha MOpPabHO-HPABCTBEHHbIE
HOPMbI U LLEHHOCTN;

FOTOBHOCTM OUEHMBaTb CBOE MOBEOEHME W MOCTYMKU CBOMX TOBapuLen C
NO3MLMIA HPaBCTBEHHbIX M MPaBOBbIX HOPM U C YYETOM OCO3HaHMS MOCNEACTBUN
NOCTYNKOB;

4) chopmmnpoBaHus KynbTypbl 340POBbS:

MOHUMAHNA  LIEHHOCTENW 340pOBOro U 6e3onacHOro  obpasa  XXU3HW,
Heo6XOOUMOCTM OTBETCTBEHHONO OTHOLUEHUS K COOCTBEHHOMY (U3NYECKOMY U
NCUXNYECKOMY 300POBbIO;

cobnogeHna npasun  6e3onacHoro obpaulleHuss €  BelwectBamn B ObITy,
NOBCEOHEBHOW XXN3HW, B TPYAOBOW AEATENbHOCTY;

MNOHUMAHNA LEHHOCTW Npasui NHANBUAYANbHOINO U KOMNEKTUBHONO 6€30nacHoro
NOBEAEHNSA B CUTYaLMsAX, YrPOXKaOLLNX 3A0POBLIO N XXU3HW NIOLEN;

OCO3HaHMSA MNOCNEACTBUA W HEMPUATUS BPeOHbIX NpuBbIHEK (ynoTpebneHuns
anKoronsi, HAPKOTUKOB, KyPEHUS);

5) TpyaoBOro BoCNUTaHus:

KOMMYHUKaTUBHOW KOMMNETEHTHOCTN B y4e6HO-NCCNenoBaTeNbCKOM
AEeATENbHOCTN, OBLLECTBEHHO MONE3HOW, TBOPYECKOW 1 APYrnX BUOaX AeATENbHOCTY;

YCTAHOBKM Ha aKTMBHOE y4acTue B pPELUeHUN NPaKTUYeCKUX 3afad counasibHOM
HanpaBneHHOCTY (B pamMKax CBOEro Knacca, LUKOsbl);

MHTEpeca K NPaKTU4EeCKOMY M3Yy4eHUIO NpodecCuin pasfnvyHoOro poga, B TOM
Yyncne Ha OCHOBE NPUMEHEHUSA NPEAMETHBIX 3HAHWUI MO XUMUW;

yBaXKEHUS K TPyAY, NIOAAM TpyAa 1 pesynsratam TPYAOoBOWN AeATENbHOCTY;

FOTOBHOCTU K OCO3HaHHOMY BbIGOPY NHANBUAYANbHOW TpaekTopun o6pasoBaHus,
oyaywen npodeccun n peanu3aumm COOCTBEHHbBIX >XUSHEHHbLIX MNAHOB C YYETOM
JINYHOCTHbBIX WHTEPECOB, CMOCOOHOCTEN K XMMUW, WHTEPECOB W MNOTPEBHOCTEN
o0LLEecTBa;

6) 3KONOrn4yeckKoro BOCNUTaHUA:

9KOMOrMYeCKN LIeNnecoobpasHoOro OTHOLIEHMS K NpUPOAEe KakK WUCTOYHUKY
CYLLECTBOBAHNSA XXN3HN Ha 3eMe;

NOHUMAHNA No6aslbHOro  Xapakrepa 9KOMOrMYecKux npobnem, BAUSHUA
9KOHOMUYECKNX NPOLLECCOB Ha COCTOSIHNE NPUPOLHON 1 CoLmanbHOW Cpeapl;

OCO3HaHMsA HeOBXOOUMOCTN MNCMONb30BAHNSA AOCTMXKEHUI XUMUN NS peLleHus
BOMPOCOB paunoHasIbHOro NPUPOAONOb30BaHNS;

aKTMBHOIO HENpuATUA AENCTBUA, MPUHOCALLMX BpPen OKpY>XKaloLiei NpupOoaHOM
cpene, yMeHusi MporHo3npoBaTb HEeONaronpusTHblE 3KONOrMYecKue MocneacTasuns
npegnpuHUMaemMbIX AeNCTBUA 1 NpeaoTBpaLlaTh 1x;

HaMMyYna pPasBUTOrO 3KOSIOMMYECKOrO MbILWEHUS, 3KONMOrMYECKOW KYNbTYpbl,
onbiTa [OEeATENbHOCTM 3KOMOrMYeCcKon HanpasfeHHOCTU, YMEHUS PYKOBOLCTBOBATLCSA
MMW B NO3HABaTENbHON, KOMMYHUKATUBHON M COUManbHON NPakTuKe, COCOBHOCTA U
YMEHNSA aKTUBHO NPOTUBOCTOATbL NAEONOrnmn xemohoobuu;



7) LEHHOCTUN HAay4YHOro NO3HaHUS:

MMPOBO33PEHNS, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU Y
O6LLLECTBEHHOW NPaKTUKW;

NOHUMaHNA CreunduKn XUMNN Kak HaykKu, OCO3HaHus eé ponu B (hopMmnpoBaHumu
pauMOHaNbHOrO HAay4YHOro MbIWMEHUs, CO3h4aHuM LEeNoCTHOro npeacraesneHns o6
OKpPY>XalLLeEM MUpe Kak O €OUMHCTBE MPUPOAbl U YenoBeka, B NO3HAHUN MPUPOAHbIX
3aKOHOMEPHOCTEN 1 peLleHnn NpobeM COXPaHEHNA NPMPOLHOro paBHOBECKS;

yOeXXOEHHOCTN B OCO60M 3HAYMMOCTU XUMUN ON1S1 COBPEMEHHOW LMBUIN3aLnn: B
€€ ryMaHUCTUYECKON HanpaBfeHHOCTM M Ba)KHOW poan B CO34aHun HoBoW 6asbl
MaTepuanbHON KyfbTypbl, B PELEHUN rnobanbHbiX Npo6sieM YCTOMYMBOro pasBUTUSA
4yenoBeyecTBa — CbIPbEBOW, SHEPreTU4YecKol, MULLEBON U 3KONOMMYECKON
6e30nacHOCTK, B pPas3BUTUM MefuuMHbl, 06eCrnevyeHnn yCnoBUN yCrnewHoro Tpyga u
9KOJIOrNYECKN KOMMOPTHOM XXMU3HN KaXX0ro YneHa obLecTsa;

€CTEeCTBEHHO-HAy4YHON rPaMOTHOCTU: MOHMMAHUS CYLLUHOCTN METOAOB MO3HAHUS,
MCMNOSIb3YEMbIX B €CTECTBEHHbIX HayKaX, CNOCOOHOCTW MCMOMb30BaTb MNOflydaemble
3HaHNA ONs aHanM3a N 06bACHEHNS SBNEHU OKPY>KaloLLEro Mypa 1 NMPOUCXOASALLMX B
HEM WN3MEHEHUN, YMEHUs1 AaenaTb OOOCHOBAHHblE 3aK/IOYEHUS Ha OCHOBE HayuYHbIX
(haKTOB 1 MEIOLLMXCA AaHHbBIX C LENbI NONyYeHUs LOCTOBEPHbIX BbIBOOOB;

CMOCOBHOCTN CaMOCTOSATESIbHO MCMOMb30BaTh XMMUYECKNE 3HAHNA ONA PELLEeHNS
Npo6nemM B peasnbHbIX XXU3HEHHbIX CUTYaLNNAX;

NHTEepeca K NO3HAHWIO, NCCeAoBaTENbCKON OEATENbHOCTY;

rOTOBHOCTU M  CcnocobHOCTN K  HenpepbiBHOMY  06pa3oBaHuIo n
CamMo06pa30BaHNIO, K aKTUBHOMY MOYYEHUIO HOBbIX 3HAHWI MO XM B COOTBETCTBUN
C XXWU3HEHHbIMW NOTPEOHOCTAMN;

NHTEepeca K OCOBEHHOCTAM TpyAa B pasnunyHbiXx cdepax npodecCunoHanbHON
OEATENbHOCTH.

METANPEAMETHbIE PE3YJIbTATbI

MeTanpegMeTHble pe3ynbTaTtbl OCBOEHWS MporpamMMbl MO XMMWUW Ha YpPOBHE
cpegHero obLero o6pasoBaHuns BKIKOYAKOT:

® 3Ha4yMMble ans hopmupoBaHns MMPOBO33pPEHNS obyvaroLmxcs
MeXANCUNNNNHAPHbIE (MeXNPEeAMETHbIE) OBLLEHAYyYHbIE MOHATUA, OTpaXkatoLLme
LEeNOCTHOCTb Hay4yHOM KapTWHbl Mupa U Crneuuduky MeTOAOB MNO3HaHUSA,
MCNONb3YEMbIX B €CTECTBEHHbIX HaykKax (maTtepusi, BELWEeCTBO, 3HEprus,
SBfleHNne, NpoLecc, CuctemMa, HayudHbld  (pakT, MpUHUMM, r1MnoTesa,
32aKOHOMEPHOCTb, 3aKOH, Teopusi, uccnegoBaHue, HabnwaeHWe, U3MepeHNe,
9KCMEePUMEHT 1 ApYyrue);

® VyHuBepcasnbHble Yy4ebHble AeNCTBMS (NO3HaBaTeflbHble, KOMMYHUKaTUBHbIE,
PErynsTuBHbIE), obecneunsaroLme dhopmmpoBaHune byHKLMOHaNbHOM
FPaMOTHOCTU 1 COLMANbHOMN KOMMETEHLMN 06YyHatoLLNXCS;



CMOCOBHOCTL 0B6YyYarLLMXCSA NCNONb30BaTb OCBOEHHbIE MEXANCUUMNHAPHbBIE,
MUPOBO33PEHYECKNE 3HAHUA W  YHMBEPCallbHble Yy4ebHble [OenCcTBUS B
No3HaBaTesIbHOM N CoLManbHOW NpaKkTuKe.

MeTanpegMeTHble  pe3ynbTaTtbl  OTpaXkaloT  OBNageHue  yHMBepCallbHbIMU

y‘-le6HbIMI/I no3HaBaTesSIbHbIMUN, KOMMYHUKATUBHbIMU U PErYNATUBHbIMW DEencTBUsMMN.

Mo3HaBaTenbHble YyHUBEepcasnbHble y4eOHble AeNCTBUS
1) 6a30Bble NorM4yeckKkme AencTBuA:

CaMOCTOSTENBHO dopmynmpoBaTb n aKTyanmsnpoBaTtb npobnemy,
paccmMaTpmBaTtb €€ BCECTOPOHHE;

onpenensitb  LUenn [L[esTenbHOCTW, 3agaBasi napameTpbl U KPpUTEPUU KX
AOCTVMXKEHMS,, COOTHOCUTb pe3ynbTaTbl LEeATENbHOCTM C  MOCTaBneHHbIMU
Lensamu;

ncnonb3oBaTb MPU OCBOEHUM 3HAHUN MNPUEMbI JIOMMYECKOro MbILLNEHUS:
BblAENSATb XapakKTepHble NPU3HaKN NOHATUIA U yCTaHaBNMBaTb UX B3aUMOCBSA3b,
MCNOMb30BaTb COOTBETCTBYHOLLME MOHATUSA AN OObACHEHNS OTAENbHbIX (DaKTOB
N SABNEHU;

BblOMpaTb OCHOBAHNA 1 KpUTEpUX ANst Knaccudukaumm BEWECTB U XUMUYECKIMX
peakuui;

yCTaHaBnMBatb  MNPUYUHHO-CNEACTBEHHbIE  CBA3M  MeXOy  U3ydYaembiMu
SABNEHNSAMU;

CTPOUTb NIOMMYECKNE paccy>XaeHns (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHaNornm),
BbISIBNATb 3aKOHOMEPHOCTN M MPOTUBOPEYMS B pacCMaTpuBaEMbIX ABMEHUSX,
hopmynupoBaTh BbIBOObI U 3aK/IOYEHUS;

NPMMEHATb B MpoLecce MNO3HaHUS UCMNOfb3yeMble B XMMUW CUMBOSINYECKUNE
(3HakoBble) Mopgenn, npeobpas3oBbiBaTb MOAENbHbIE MPEACTaBNEHNa —
XUMNYECKNA 3HAK (CUMBOJM) 3NeMeHTa, Xummyeckast opmyna, ypaBHeHue
XUMMUYECKON peakumm — nNpu  peleHnn Yy4ebHbIX No3HaBaTeNbHbIX U
NPaKTUYECKNX 3a[ad, NPUMEHATb Ha3BaHHblE MOAENbHbIE NPENCTaBNEHNS ONns
BbISIBIEHNA XapakKTepHbIX MPU3HAKOB W3Yy4aeMblX BELLECTB U XUMUYECKMX
peakumm.

2) 6a3oBble nccnepoBaTtesibCKue AeNCTBUS:

BnageTb OCHOBaMu METOOOB HAy4YHOro MO3HaHUS BELLECTB U XUMUYECKMX
peakumm;

hopMynmpoBaThb Lenn 1 3agadn nccnefoBaHus, MCNonb30BaTh NOCTaBEHHbIE U
CaMOCTOATENbHO C(POPMYSINPOBaHHbIE BOMPOCHI B KayeCTBe WHCTPYMeEHTa
NO3HaHNS U OCHOBbI 418 (POPMNPOBaHMS MNOTE3bl NO NMPOBEPKE NPaBUNIbHOCTU
BbICKa3blBaEMbIX CY>XOEHWA;

BNafgeTb HaBblkaMW  CaMOCTOATENBbHOrO  MaHMPOBaHUS U NPOBEAEHUS
YYEHNYECKNX SKCMEPUMEHTOB, COBEPLUEHCTBOBaTb YMeHUs Habnwopatb 3a
X0OOM  rpouecca, CaMOCTOATESIbHO MPOrHO3WpoBaTb €ro  pesynsrar,
dopmynupoBaTb 0606LEHNA U BbIBOOAbl OTHOCUTENIbHO [OOCTOBEPHOCTU



pesynbTaToB UCCELOBaHNA, COCTaBNSATb OOOCHOBAHHbIM OTHET O NPOAENaHHON
paboTe;

npuobpeTtatb  OMNbIT  YYEHUYECKOW  WUCCNEQOBATENbCKOW W MPOEKTHOW
AEeATENbHOCTN, NPOSBAATb CMNOCOOHOCTb M FOTOBHOCTb K CaMOCTOSATENIbHOMY
MONCKY METOAOB peLlleHMs MPaKTUYECKUX 3afad, MPUMEHEHMIO PasfMYHbIX
METOL0B MO3HaHMS.

3) paboTta c uHpopmaumnen:

OPUEHTUPOBATLCS B PA3NNYHbIX NCTOYHMKAX MHAOopMaumm (Hay4Ho-nonynsipHas
nitepatypa  XMMUYECKOro cofep)XaHusi, ChnpaBoYHble MOocobus, pecypchl
NHTepHeTa), aHanuampoBaTb WHGOPMaUMIO pas3nnyHbiX BUMAOB U  HOPM
NpeacTaBneHns, KPUTUYECKU oueHnBaTb eé AOCTOBEPHOCTb "
HEeNPOTUBOPEYNBOCTb;

dopmynupoBaTb 3anpocbl U MPUMEHATb PasNyHble METOAbl NMPU MOUCKE U
oTOOpe WHpOpMauMM, HEeOOXO4MMOW [ONSA  BbINOSHEHMS Yy4YebHbIX 3apad
onpenenéHHoro Tnna;

npuobpeTatb  OMNbIT  UCMNONb30BaHNA  MHAOPMALMOHHO-KOMMYHNKATUBHbIX
TEXHONIOMNI N PA3NNYHbIX MOUCKOBLIX CUCTEM;

CaMOCTOSATENBHO BblGMpaTb ONTUMasnbHyo hopMy NpeacTaBneHns nHpopmaumm
(cxembl, rpacukn, gnarpammbl, Tabnuubl, PUCYHKN N OpYrne);

NCNONb30BaTh Hay4HbIN A3bIK B Ka4eCcTBe cpeacTea npu paboTe C XMMUYECKON
NHOPMaUNEN: NPUMEHATb MEXNPEAMETHbIE ((bn3nYeckne n maTtemMaTn4eckue)
3HaKn 1N cumBonbl, hopMysbl, abbpeBunaTypbl, HOMEHKNATYPY;

MCNoNb30BaTb 3HAKOBO-CUMBOSINYECKNE CPeacTBa HarMsgHOCTH.

KomMmmyHuKaTMBHbIE YHUBEpPCalibHble y4e6Hble AeCTBUA:

3afaBaTb BOMPOCHI MO CyLLEeCTBY 06CYy>)KAaeMOol TeMbI B XoQe Avanora u/unnm
ANCKyCCUW, BbiCKasbiBaTb naen, hopMynnpoBaTb CBOW NpeasioXKeHns!
OTHOCUTESIbHO BbINOJSIHEHMS NPEASIOXKEHHOWN 3aa4u;

BbICTyNnaTb C Mpe3eHTauneinn pesynsTaToB MNo3HaBaTeNbHOW OesaTeNlbHOCTH,
MNOMYy4YeHHbIX CaMOCTOATEIbHO WIN COBMECTHO CO CBEPCTHMKaMu Mpwu
BbIMNOMIHEHNM  XUMWYECKOIrO  3KCMEPUMEHTa, MNpPaKTUYeckon paboTbl Mo
NCCNefoBaHNO CBONCTB U3y4aeMblX BELLECTB, peanusauun y4ebHOro npoekTa,
1 hopMynMpPOoBaTh BbIBOAbI MO pe3yNikTaTtaM NPOBEAEHHbIX NCCNEA0BaHUN NyTEM
cornacoBaHusi NO3ULMIA B Xofe 06CyXXaeHns 1 06MeHa MHEHUSIMI.

PerynatusHbie YHUBepcCalJsibHble y4yebHble ODEeNCTBuS:

CaMOCTOATENBHO NNaHUPOBaTb W OCYLWECTBMAATb CBOK MNO3HaBaTeNbHYO
OEeATeNbHOCTb, Onpepensss e€ uenu n 3agayn, KOHTponmMpoBaTb U MO Mepe
HEOOXOANMOCTN KOPPEKTUPOBATb nNpeaiiaraeMblii  aniropuTtM  OEeNCTBUMA  Npw
BbINOMHEHMN Y4YebHbIX W WCCnepoBaTeNnbCKUX 3afad, Bblbupatb Hanbonee
3 (PEeKTUBHDBIN CNOCOO NX PELUEHUS C YYETOM MONyYEHUS HOBbIX 3HaHWA O
BeLLecTBaxX N XMMNYECKNX pPeakLnsx;



® OCYLIECTBNATb CaMOKOHTPOSIb [AEATENbHOCTM Ha OCHOBE camoaHanunsa Wu
CaMOOLIEHKM.

NMPEAMETHbDIE PE3YJIbTATDI

lMpeomeTHble pe3ynbTaTbl OCBOEHUA MNPOrpamMmbl MO XUMUM Ha YryOnEHHOM
YPOBHE Ha YpOBHe cpefHero obLlero obpasoBaHus BKIKOYaOT crieunpunyeckmne ans
y4ebHoro npepgMeta «XUMUsi» HaydHbl€ 3HaHWUSA, YMEHMS U Cnocobbl OENCTBUA MO
OCBOEHMIO, MHTeprnpeTaunm M npeobpas3oBaHUIO 3HAHWN, BUObl OEATENbHOCTU MO
NOSYYEHNIO HOBOIO 3HAHNSA U NPUMEHEHUIO 3HAHN B PasfnyHbIX Y4EOHbIX CUTyaLuMsX,
a TakXe B peasibHbIX XXU3HEHHbIX CUTyaumsix, CBA3aHHbIX C XMuen. B nporpamme no
XUMUN NpegMeTHbIE pe3yNnbTaThl NpeacTaBneHbl No rogam U3yyYeHus.

10 KJIACC
[MpeameTHble pe3ynbTaTbl 0CBOEHUS Kypca «OpraHmyeckas XMmusi» oTpaxkatoT:

e C(OopMMPOBaHHOCTb MNpPeacTaBfeHnn: O MeCTe U 3HA4YEeHUU OpraHN4eCKou
XUMUN B CUCTEME €CTECTBEHHbIX HayK 1 eé ponn B obecrneveHnmn ycTon4msoro
pPas3BUTUA YENOBEYEeCTBa B PELLUEHUN NPOBIEM 3KOOMMYECKON, SHEPrETUHECKON
N nuweson 6e3onacHOCTW, B pPasBUTUN  MEOULUMHbI, CO34AaHUN  HOBbIX
MaTepunasnoB, HOBbIX WCTOYHWKOB 3Hepruu, B obecrnedeHun pauyoHanbHOro
NPUPOAONONL30BaHNA, B (hPOPMMPOBAHNM MNPOBO3I3PEHNSA 1 OOLLEN KyNbTYpbI
4yenoBeKa, a TakKXe 39KOSIorm4eckn OO6OCHOBAHHOIO OTHOLUEHUA K CBOEMy
340POBbLI0 N NPUPOAHON CPELE;

e BnageHve cucTemonm XUMNYECKUNX 3HaHWM, KoTopas BK/OYAET:
ocHoBoMonarawwme noHATUS — XUMWUYECKUA SfeMeHT, aTtoMm, S4po U
3NEKTPOHHas obofioyka atoma, S-, p-, d-aToMHble opbuTann, OCHOBHOE W
BO3OY>XAEHHOE COCTOSIHMS aTtoma, rmopugusaumsa aToOMHbIX OopouTanen, MOH,
MOSeKyfia, BaNeHTHOCTb, 9NEeKTPOOTPUUATENIbHOCTb, CTEMNeHb OKUCNEHUS,
XUMM4eckKasi CBs3b, MOSlb, MOMSIPHAss Macca, MOMSPHbI OO6bEM, YrnepOaHbI
ckenet, (QyHKUMOHanNbHas rpynna, pagvkasn, CTPYKTYpHble opmynbl
(pa3BEPHYTblEe, COKpaLUEHHble, CKENeTHble), WU30Mepus CTPYKTypHas Wu
NPOCTPaHCTBEHHAs (reomMeTpuyeckasi, onTn4eckasi), UsSoMepbl, FOMONOrNYECKUNA
psg, roMonoru, yrneBoaopoLbl, KUCOPOA- U a30TCOAep KaLlme opraHn4eckme
coefVHeHNsi, MOHOMepP, MONUMepP, CTPYKTYPHOE 3BEHO, BbICOKOMOJEKYNSAPHbIE
COefVHEHNs; Teopuun, 3aKoHbl (nepuopguyeckun 3akoH [. W. MeHnpeneesa,
Teopusi CTPoeHNsa opraHnyecknx sewlects A. M. ByTtnepoBa, 3aKOH CoOXpaHeHus
MacChbl BELWEeCTB, 3aKOH COXPaHEeHUs 1 NpeBpaLeHnst SHePrum npu XMMmNYeckKmnx
peakunsx), 3aKOHOMEPHOCTH, CUMBOINYECKIIA A3bIK XM,
MUPOBO33PEHYECKNE 3HAHWSA, Nexallne B OCHOBE MOHWMaHUS MPUYUHHOCTA U
CUCTEMHOCTMN XUMUYECKNX ABNEHUIN; NPEACTaBeHNs O MeXaHU3MaX XUMUYECKNX
peakunin, TepMOOVHAMNYECKUX W  KUHETUYECKUX 3aKOHOMEPHOCTAX — UX
NPOTEKaHNsA, O B3aUMHOM BMIMSHUXN aTOMOB W TrPynmn atoOMOB B MoOJieKynax
(MHOYKTMBHBLIN 1 ME30MepHbIN  apdekTbl, opueHTaHTel | un |1l popa);



(hakToNornyeckne CBegeHNs O CBONCTBax, cocTtase, NoslydeHnn n 6e3onacHoM
NCMNONMb30BAaHNN BaXKHENLLUMX OpPraHMYeCcKux BEWeCTB B ObITy U NPaKTUYECKOM
AEATENbHOCTN  YenoBeka, OOWMX  Hay4dHbIX  MApUHUMNAxX  XUMUYECKOro
Npon3BOACTBA (Ha NpMMepe NPOU3BOACTBA METaHONA, NepepaboTKn HeTN);
C(hOpMMPOBAHHOCTb YMEHWUI: BbISBAATL XapaKTepHble MNPU3HaKN MOHATUN,
yCTaHaBnMBaTb WX B3aMMOCBSA3b, UCMOMb30BaTb COOTBETCTBYIOLUME MNOHATUSA
Npu onucaHny cocTasa, CTPOEHUSA N CBONCTB OPraHNYeCKNX COeanHEHWI;
CchOPMUPOBAHHOCTb YMEHWUIA:

O  MNCMONb30BaTb XMMNYECKYIO CMMBOMUKY A1 COCTaBNEHNSI MONEKYNSPHbIX
N CTPYKTYPHbIX (PasBEPHYTbIX, COKPALWEHHbIX N CKENeTHbIX) dopmyn
OpraHNYecKunx BELLECTB;

O COCTaBMATb YpPaBHEHUS XUMMYECKUX pPeakunin un packpbiBaTb KX
CYLWHOCTb: OKUCNUTENbHO-BOCCTAHOBUTENbHBIX pPeakunini NoCpPencTBOM
COCTaBNEHNSI 3MIEKTPOHHOro 6anaHca 3Tux peakuuin, peakuuin MOHHOro
obmeHa MyTéM COCTaBMEHUA WX MOMHbIX W COKPALLEHHbIX WOHHbIX
yPaBHEHWI;

O u3roTaeBnuBaTb MOAENW  MOJEKYST OpraHUYecKux BewecTB [Ofs
NAOCTPaUNN NX XUMNYECKOrO N NPOCTPAHCTBEHHOIO CTPOEHUS;

C(hOPMMPOBAHHOCTb YMEHWIA: YCTaHaBAUBATb MNPUHAONEXHOCTb MW3YYEeHHbIX
OpraHu4yecknx BeLLeCTB MO WX COCTaBy W CTPOEHUO K OrMpeaenéHHoMy
Knaccy/rpynne coeguHeHun, pfaBaTb UM Has3BaHWA MO  CUCTEMATUYECKOWN
HomeHKknaTtype (IUPAC) n npuBoantb TpuBManbHbIE Ha3BaHWUS AN OTAENbHbIX
npegcTasuTenein OpPraHN4eCcKnxX BELWECTB (3TUNEH, aueTUneH, ToNyos, MULEPVH,
STUNEHINNKONb, (hbeHon, opManbgerng, auetanbferng, aueToH, MypaBbuHas
KMUCNOTa, YKCyCHas KUCNOTa, CTeapuHOBas, OfeuHoBasi, MaibMUTUHOBAS
KUCNOTbI, MWUWH, anaHuH, MansTo3a, (PpykKTo3a, aHWAvH, OUBUHWUS, U3O0MPEH,
XNOPONpPEH, CTUPON 1 ApYrue);

C(hOpMMPOBAHHOCTb YMEHUS  OMpemensaTb BWA XUMUYECKON CBA3WM B
OpraHN4YecKnx COEeOMHEHUNAX (KOBaneHTHass U WOHHAasA CBA3b, O- W TI-CBA3b,
BOAOPOLHAsA CBA3b);

Cc(hoOpMMPOBAHHOCTbL YMEHUS MPUMEHSATb MOSIOXKEHNS TEOPUN  CTPOEHNS
opraHudecknx Bewects A. M. bytnepoBa pana o6bsACHEHUA 3aBUCMMOCTU
CBOWCTB BELLECTB OT X COCTaBa N CTPOEHUS;

CchOpPMUPOBAHHOCTb YMEHUIN XapaKTepn3oBaTb COCTaB, CTPOeHWe, husnyeckmne
N XMMWYECKME CBOWCTBA TUMWUYHLIX MPeAcTaBuTeNen pasfnyHbIX KnaccoB
OpraHMYyecknx BeLLeCTB: aJlkaHOB, LUMKNOaNKaHOB, alkKeHoB, asikaaneHoB,
ankKNHOB, apoMaTU4ecKMX YrneBogoponoB, CNUPTOB, anbOerngoB, KETOHOB,
KapOOHOBbIX KUCSIOT, MPOCTbIX N CAOXHbIX 3(ONPOB, XXNPOB, HATPOCOEAMHEHWNIA 1
aMVHOB, aMWHOKWCNOT, 6enKoB, YrneBogoB (MOHO-, OU- W noaMcaxapugos),
NNNKOCTPUPOBATL  FEHETUYECKYID  CBSI3b  MEXAY HUMW  YpaBHEHUSMU
COOTBETCTBYIOLNX XUMUYECKUX pPeakumin C WUCMNOSb30BaHNEM CTPYKTYPHbIX

thopmyn;



C(hOpPMMPOBAHHOCTbL YMEHUS NOATBEPXOATb HA KOHKPETHbIX MpuMepax
XapakTep 3aBNCMMOCTU PEaKLMOHHON CMOCOBHOCTN OpraHNYeCKNX COeqMHEHNI
OT KpaTHOCTW U TuMNa KOBaNEHTHOW CBA3M (O- U TI-CBA3M), B3aUMHOIO BVSHUS
aTOMOB U rpynn atToMOB B MOJIEKyNax;
C(hOpMMPOBAHHOCTb YMEHUSI XapaKTepun3oBaTb WCTOYHMKN YrNeBOAOPOLHOro
cblpbs  (HePTb, NPUPOLHbLIA ras, Yrofb), CNocobbl €ro nepepaboTkn W«
NPaKTN4eCKOe NPYMEHEHNE NPOLYKTOB NepepadoTKy;
C(hOpMMPOBAHHOCTb BMafeHNs CUCTEMON 3HaHMM O €eCTECTBEHHO-Hay4HbIX
MeToAax No3HaHUsA — HabNAEHNN, USMEPEHNN, MOLENNPOBaHNN, 3KCMEPUMEHTE
(peanbHOM 1 MBICTIEHHOM) Y YMEHUS MPUMEHSATD 3TU 3HAHUS;
C(hOpMMPOBAHHOCTb YMEHUSA MPUMEHSTb OCHOBHbIE Onepauvm MbICUTENBHOM
AEATENbHOCTN — aHanM3 U CUHTE3, CpaBHEHne, o6006LLeHne, cucTeMaTn3aumtio,
BbISIBfIEHNE MPUYNHHO-CIIEACTBEHHbIX CBA3EN — AN1 U3Y4YEHMS1 CBONCTB BELLECTB
N XMMNYECKNX peakLuuii;
Cc(hopMMPOBAHHOCTb YMEHWIA: BbISIBNATb B3aMOCBSA3b XVMUYECKUX 3HAHWUA C
MNOHATUAMN N NPEACTaBNEHNAMN OPYINX €CTECTBEHHO-HAY4YHbIX NPEAMETOB A4
6onee OCO3HAHHOIO MOHMMAaHWUS CYLLHOCTM MaTepuanbHOro eAMHCTBa Mupa,
NCNONb30BaTb CUCTEMHbIE 3HAHUSA MO OPraHNYeCKOW XUMUN ANt OOBACHEHUSA 1
NPOrHO3MPOBAHNS SABMNEHWI, UMEIOLLIX ECTECTBEHHO-HAY4YHYIO MPUPOAY;
C(hOpMMPOBAHHOCTb YMEHWIA: MPOBOAUTb PACHYETLI NO XMMUYECKM hopMynam 1
YPaBHEHMAM XMMUYECKUX pPeakuuii C MUCMonb3oBaHWEM (U3NYECKNX BENUYUH
(Macca, 06bEM rasoB, KOIMYECTBO BELLECTBA), XapaKTepuayoLLmx BeLlecTsa C
KONNYECTBEHHON CTOPOHbI: PACYHETbl MO HAXOXAEHMIO XMMUYECKOWN hopMyIbl
BewecTsa MO W3BECTHbIM MACCOBbIM  [AONASM  XUMUYECKUX SNIEMEHTOB,
NpoAyKTam cropaHusi, NI0THOCTY ra3006pa3HbiX BELLECTB;
ChOpPMNPOBAHHOCTb YMEHMI: NMPOrHO3MPOBaTb, aHANN3NPOBAaTb U OLIEHNBATL C
no3vuunm  3Konornyeckom  6e30onacHOCTU  nocneacTesms  OGbITOBOM 1
NPON3BOACTBEHHON AEATENbHOCTN YeNioBeKa, CBSA3aHHOW C nepepaboTKoun
BELEeCTB, WUCMONb30BaTb MOJIyYEHHbIE 3HaHWS AN MNPUHATUS TPaMOTHbIX
peLleHnn NpobnemM B CUTyaumnsix, CBA3aHHbIX C XUMUEN;
C(hopMMPOBAHHOCTb YMEHWUI: CaMOCTOSATENIbHO MNNaHMpoBaTb W MPOBOAUTb
XUMNYECKNIA IKCNEPUMEHT (MOSlydEHNE U U3YyYEeHUEe CBOWCTB OpraHN4yeCcKmx
BELLECTB, Ka4yeCTBEHHble peakuun YrneBoAoOpPOnOB PasfiMYHbIX KflacCoB WU
KMCNOPOACOoAePKaLLNX OpraHNYEeCKMX BELLECTB, PeLLUEHNEe SKCNEPUMEHTaNbHbIX
3afa4 No pacrno3HaBaHUIO OPraHUYeCKUX BELLECTB) C COOMOAEHMEM MpasBu
6e3onacHoro obpauleHus C¢ BellecTBamu U nabopaTtopHbIM 060pyAOBaHUEM,
dopmynmpoBaTtb LeNb WCCNeaoBaHusi, MPeacTaBnATb B pasnuyHon dopme
pe3ynbTaTbl 9KCNEPUMEHTA, aHaNMM3MpPOoBaTh 4 OLEHMBATb NX LOCTOBEPHOCTh;
choOpMUPOBAHHOCTb YMEHWIA:

o cobnopgaTth Npasuna 3KOOrMYECKN LenecoobpasHoro noBeaeHns B 6bITy

N TPyOoOBOW [EATENbHOCTU B LENSAX COXPaHEHWs CBOEro 340pOBbS,



OKpy>KaroLlen MpupoOgHOM Ccpedbl U OOCTUKEHUST €€  YCTONYMBOro
pasBUTUS;

O 0CO3HaBaTb OMAaCHOCTb TOKCUYECKOrO AENCTBUSA Ha >XUBble OpraHn3Mbl
onpenenéHHbIX OpPraHNYeCcKUX BELLECTB, MOHMMasi CMbICN MokasaTtens
nok;

O aHanM3npoBaTtb Lenecoobpa3HOCTb MPUMEHEHNS OPraHNYECKUX BELLLECTB
B MNPOMBIWIEHHOCT U B ObITy C TOYKM 3PEHUA COOTHOLLEHUS
PUCK-NONb33a;

e C(oOpMMPOBAHHOCTb YMEHWI: OCYLLECTBNATb  LiENeHanpasneHHbln  MOUCK
XUMNYECKON  MHpopMaumm B pPasfnMyHbIX  UCTOYHMKAX  (HaydHas u
y4ebHO-Hay4Hasa nutepaTtypa, cpencrtsa maccoson UHdopmauumn, VIHTepHET un

apyruve), KPUTUYECKU aHanna3mposaTtb XUMUNYECKYIO NHopMauuio,
nepepabartbiBaTb €€ N NCMNOb30BaTh B COOTBETCTBUM C MOCTaBIEHHON Y4eOHON
3agaden.

11 KJIACC

MpeomeTHble pe3ynbratbl OCBOEHUS Kypca «Oblas n HeopraHmyeckas Xumms»
OTpaXkatoT:

e Cc(hopMMPOBaHHOCTb NpeacTaBfeHnn: O MaTepuanbHOM eguHCTBE MUpa,
3aKOHOMEPHOCTHAX 1 MO3HaBaeMOCTU SABMEHUN NMPUpPodbl, O MECTE N 3HAYEHUU
XUMNN B CUCTEME €CTECTBEHHbIX HayK U €€ ponu B obecrneyeHnn ycTon4nsoro
pPasBUTUS, B pelleHnn NpobnemM 3KONOrm4YecKom, SHEPreTUYEeCKOn N NULLEBON
6e30nacHOCTN, B PasBUTUN MELMUMHbI, CO30aHMM HOBbIX MaTepuanoB, HOBbIX
NCTOYHMKOB 3HEPIrun, B 06ecrneyeHn paumoHanbHOro Npnupoaonofib3oBaHns, B
hopMMpoBaHNN MUPOBO33PEHNA N OOLUEN KYNbTYPbl 4YenoBeKa, a TakXke
9KOJIOrMYECKN OBOCHOBAHHOIO OTHOLLUEHUSA K CBOEMY 300POBbLIO M NPUPOLHON
cpege;

e BJafeHune cucTtemonm XUMUNYECKNX 3HAHWNA, KoTopas BKJIlOYaET:
ocHoBoMnonarawwme MOHATUA — XUMWYECKMI 3fIEMEHT, aTtoMm, SOPO aTtoma,
N30TOMbl, 3NEKTPOHHas obonoyka aroma, S-, p-, d-aToOMHble opbuTtanu,
OCHOBHOE U1 BO36YXXAEHHOE COCTOsiHUS artoma, rmépuansaumsi aTOMHbIX
opbuTanen, NOH, MOJIEKYNa, BaJIEHTHOCTb, ANEKTPOOTPULATENIbHOCTb, CTEMNEHb
OKUCNEHNSA, XUMNYECKas CBA3b (KOBaNeHTHasi, WOHHasA, MeTannamyeckas,
BOLOOPOAHAs), KpuUcTannmyeckas pellértka, XuMmdeckasi peakuus, pacTsop,
9NIEKTPONNTLI, HEINEKTPONUTLI, JNEKTPONUTUYECKAs Auccoumaumsi, CTeneHb
anccounauuy, BOOOPOAHLIM  MoKasdaTeflb, OKUCNUTENb, BOCCTaHOBUTENb,
TennoBon 3PHEKT XUMUYECKON peaKkLumn, CKOPOCTb XMMUYECKOW peakuuu,
XMMWYECKOe paBHOBECKE; TEeOpUU U 3aKOHbl (Teopust SNEKTPONUTUYECKON
anccounauuun, nepuognyecknn 3akoH .M. MeHpeneeBa, 3akKOH COXpaHeHus
MacCbl BELLECTB, 3aKOH COXPaHEeHUs1 1 NpeBpaLLeHnst SHEPTrN NMPU XUMUYECKIMX
peakumnax, 3aKOH MOCTOSIHCTBA COCTaBa BELLECTB, 3aKOH AENCTBYIOWMNX Macc),
3aKOHOMEPHOCTN, CUMBOJSIMHYECKUIN A3bIK XUMUW, MUPOBO33PEHYECKNE 3HAHWS,



nexawime B OCHOBE MOHUMaHUS MPUYUHHOCTUM U CUCTEMHOCTU XUMUYECKUX
SIBMIEHNA; COBPEMEHHbIE MPEeNCTaBNeHnss O CTPOEHUN BewecTBa Ha aTOMHOM,
NOHHO-MOMNEKYNSPHOM N HagMONEKYNISPHOM  YPOBHSAX; NPefcTaBneHnss o
MEXaHN3Max XUMUYECKUX pPeakuuii, TEPMOOUHAMUYECKUX WU KUHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEeKaHusi, 0 XUMNYECKOM paBHOBECUWN, pacTBopax W
AVCMEPCHbIX cucTemax; (hakTonornyeckme CBefeHUs O CBOMCTBax, COCTaBe,
noay4eHUn un 6e30MacHOM UCMOAb30BaHUN BaXKHEWLWNX HEeopraHn4ecKux
BeLeCTB B ObITy U MPaKTUYECKON AEATENIbHOCTU 4YenoBeka, O6LUMX Hay4HbIX
NpUHUMNax XMMNYECKOro Npon3BOACTBa;

C(hOPMMPOBAHHOCTb YMEHUIN: BbISBAATb XapaKTepHble MNPU3HaKN MOHATUN,
ycTaHaBnMBaTb WX B3aMMOCBSA3b, UCMONb30BaTb COOTBETCTBYIOLLME MOHATUSA
nNpW ONMCcCaHNN HEOPraHN4YECKNX BELLECTB N UX NPEBpPaLLEHWI;
CPOPMUPOBAHHOCTb YMEHUS1 WCMOMb30BaTh XUMWUYECKYIO CUMBOMUKY [ANs
cocTaBneHnss OpMyn BEWEeCTB W  YPaBHEHUN XVMWUYECKUX peakuuin,
cuctemaTuyeckyto HomeHknatypy (IUPAC) n TpuBmnanbHble Ha3BaHWS OTAENbHbIX
BELLECTB;

ChOPMUPOBAHHOCTb YMEHUS OMpPeaensTb BaleHTHOCTb U CTEMNeHb OKUCNEHWS
XUMNYECKNX IIEMEHTOB B COEOQVHEHUSAX, BUA XUMNYECKON CBA3N (KOBasleHTHas,
MOHHas, MeTannuyeckasi, BOAOPOAHAsA), TWUM KPUCTANIMYECKON PELUETKN
KOHKPETHOIO BELLECTBA;

ChOPMUPOBAHHOCTb YMEHNS OOBACHSATb 3aBUCMMOCTb CBOWCTB BeLLEeCTB OT
BUOA XMMWYECKOW CBA3WM UM Tuna KPUCTaNIMYECKOW PEeLETKN, OOMEHHbIN 1
AOHOPHO-aKLENTOPHbIN MeXaHU3Mbl 06Pa30BaHNSA KOBASIEHTHOW CBA3Y;
CchOPMUPOBAHHOCTb YMEHUI: KrnaccuuumpoBaTtb: HeopraHMyeckne BellecTBa
MO WX COCTaBy, XMMWYECKME peakuuy Mo pasfnyHbIM MNpu3Hakam (4uciy u
COCTaBy pearnpylowmnx BeLecTB, TeroBoMy 3ddeKTy peakumn, N3MeHeHUIo
CTEeNeHel OKUCMIEHNSA 3f1IEMEHTOB, 0OpPaTUMOCTUW, Y4acTUIO KaTanusaTtopa WU
Apyrue);  camMoCToATeNlbHO  BblbpaTb  OCHOBaHWA U KpUTEpUW  ONS
Knaccmpukaumm ndy4aemMbix BELLECTB U XMMNYECKNX peakLmi;
ChOPMUPOBAHHOCTb YMEHUS pacKpblBaTb CMbIC/ Nepuoguyeckoro 3akoHa . U.
MeHpeneeBa U AEMOHCTPUPOBATbL €ro CUCTEMATU3UPYIOLLYIO, OOBACHUTENBHYHO
N NPOrHOCTUYECKYIO PYHKLMW;

C(hOpPMMPOBAHHOCTb YMEHUIN: XapaKTEPU30BaTb ANIEKTPOHHOE CTPOEHE aTOMOB
M  WNOHOB  XUMWYECKUX  3IEMEHTOB  MEPBOrO-4ETBEPTOro  NEepuoaoB
Mepuognyeckon  cuctembl O.N.  MeHpgeneeBa, wuCnonb3ys  MNOHATUSA
«QHepreTnyeckne YpoBHU», «3HEPreTuyeckne rnogypoBHUM», «S-, p-, d-aTOMHble
opbuTtann», «OCHOBHOE U BO30YXXAEHHOE JHEPreTUYeCKue COCTOSIHUS aToma;
OOBACHATbL 3aKOHOMEPHOCTU N3MEHEHNSA CBONCTB XUMUYECKUX 3NIEMEHTOB N NX
coeguMHeHM no nepuogam u rpynnam [lepmoguyeckon cuctembl . W.
MeHpeneeBa, BaneHTHble BO3MOXHOCTM aTOMOB OfIEMEHTOB Ha OCHOBE
CTPOEHNSA NX 3NEKTPOHHbIX 0OOJOYEK;



C(hOpMMPOBAHHOCTbL  YMEHWA:  XapakTepu3oBaTb  (onucbiBaTb)  o6Lime
XUMUYECKNE CBOWCTBA BELIECTB pasNn4yHbiX KNaccoB, MOATBEpXAaTb
CyLLEeCTBOBaHNE MEeHETUYECKOWN CBA3N MeXAy HeOpraHn4eCcKMMn BellecTBamun C
MOMOLLbIO YPABHEHNN COOTBETCTBYIOLLNX XUMUYECKNX PEeaKLNI;
cthopMMpoOBaHHOCTb yMEeHNs packpbiBaTb CYLLHOCTb:
OKUCNUTENbHO-BOCCTAHOBUTENbHBIX  pPeakuuin  NocpeacTBOM  COCTaBfIEHUS
9MIEKTPOHHOIro 6GanaHca 3TUX peakuuin; peakuuin MOHHOro obmeHa nyTéM
COCTaBMEHNS WX MOSIHbIX W COKPALEHHbIX WOHHbIX YPaBHEHWUN; peakLumi
rMAPON3a; peakumin KOMMekcoobpas3oBaHus (Ha npumepe
FMAPOKCOKOMIMIEKCOB LHKA 1 alitOMUHKSA);

C(hOpMMPOBAHHOCTb  YMEHUS OODBACHATb  3aKOHOMEPHOCTU  MPOTEKaHUS
XUMMNYECKNX PEeaKLUMNn C YHETOM UX SHEPreTMHECKUX XapaKTEPUCTUK, XapakTep
N3MEHEHNSA CKOPOCTU XMMUYECKOW peakuun B 3aBUCMMOCTU OT pPasfnyHbIX
(hakTopoB, a TakXe XapakTep CMELEeHUS XMMWYECKOro paBHOBECUS NOA
BANAHNEM BHELUHUX BO3gencTBui (NpuHumn Jle LLaTtense);

C(hOpPMMPOBAHHOCTb YMEHNSA XapaKTepn30oBaTb XMMNYECKME peakLmm, nexaiume
B OCHOBE MPOMBILSIEHHOrO MOSlYYEHNA CEPHOW KUCNOTbl, ammuaka, obuime
Hay4Hble  MPUHLUMNbI  XMMWYECKMX  MPOWM3BOACTB;  LENecoobpasHoOCTb
NPUMEHEHNSA HEOPraHNYECKNX BELLECTB B MPOMbILLIEHHOCTA U B ObITY C TOYKU
3pEHNST COOTHOLLUEHNST PUCK-MNOSb33;

Cc(hopMMPOBAHHOCTbL BMAfEHUA CUCTEMON 3HAHUN O METo4ax Hay4HOro
NO3HaHNA SABNEHUA NPUPOAbI — HabNo4eHWe, WU3MepeHue, MopenMpoBaHue,
9KCNEPUMEHT (peasnbHbll M MbICMEHHbIN), WCMONMb3YEMbIX B €CTECTBEHHbIX
HayKax, YMEHUsi MNPUMEHATb 3TW 3HaHUA NpPU  3KCNEPUMEHTaNbHOM
nccnepoBaHUM BELECTB U A1 OOBACHEHUS XUMUYECKUX SBAEHUN, UMEHOLLNX
MECTO B npupoge, NpakTUYEeCKON OeATEeNIbHOCTU YenoBeka M B NOBCEOHEBHOM
XKN3HWY;

c(hopMMPOBAHHOCTbL YMEHUS1 BbISIBNSATbL B3aUMOCBSA3b XMMWYECKMX 3HaHUN C
NOHATUSAMU N NPELCTaBNeHNS MU OPYrMX eCTECTBEHHO-HAY4YHbIX NPeaMeTOB AnNs
6onee 0CO3HAHHOIO NMOHMMaHUA MaTepuanbHOro eguUHCTBa MNPa;
chopMMpPOBaHHOCTb YMEHNSI NPOBOAUTL PACHETbI: C NCMNONb30BAHNEM MOHSTUN
«MaccoBasi Aons BellecTsBa B pacTBOpe» U «MONApPHas KOHLUEHTpauus»; Macchbl
BelwecTBa uin o6bémMa rasa no M3BECTHOMY KOMIMYECTBY BELLECTBa, Macce WUiu
06BbEMY OOHOIMO M3 y4acTBYHOLLUMX B peakuuu BeELLecTB; TennoBoro addekra
peakuuun; 3Ha4eHNs BOAOPOLHOro nokasartens pacTBOPOB KUCSIOT U LLENOYeENn C
N3BECTHOW CTEMEHbI Aanccoumauumn; maccbl (06béMa, Konu4ecTsa BeLLECTBA)
npoayKTa peakunm, ecnm ogHoO U3 UCXOOHbIX BELWECTB OAaHO B BuAe pacTsopa C
onpenenéHHon MaccoBOW [onen pacTBOPEHHOroO BewecTBa WM AaHo B
N36bITKE (MMEeT npuMmecH); AONM BbIXo4a NPOAYKTa peakumn; OO6BEMHbIX
OTHOLLEHWIA ra3os.;

C(POPMMPOBAHHOCTb YMEHUN: CaMOCTOSATESIbHO MNNAaHMpoBaTb W MPOBOAUTL
XUMNYECKNA  SKCMEPUMEHT  (NPOBEAEHME  peakunini  MOHHOrO  OOMeHa,



NOATBEPXKAEHME  KA4YeCTBEHHOro  CoCTaBa  HEOPraHMYecKUX  BELLECTB,
onpefeneHne cpegbl pacTBOPOB BELECTB C NMOMOLLBIO NHOVMKATOPOB, U3yYeHNe
BUSHUS PasfiNyHbIX (PaKTOPOB Ha CKOPOCTb XMMUYECKOWN peakunn, peLleHne
9KCMepUMEHTaNbHbIX 3agad no Temam «Metannbl» u «Hemetannbl») C
cobnogeHnem npasun  6e3onacHoro  obpalleHust C  BelwectBamn U
nabopaTopHbIM  obopygoBaHneM, (popMmynMpoBaTb  LUeNb  UCCrefoBaHus,
NPEenCcTaBnATb B pa3nnyHon hopme pesynbraTbl IKCNEPUMEHTA, aHaNN3NPoBaTb
N OLEHNBaTb UX JOCTOBEPHOCTD;

ChOPMUPOBAHHOCTb YMEHUI: CcOOnoaaTh npasuia MoNb30BaHUS XUMUYECKOW
nocygon n nabopaTopHbiM obopygoBaHMEM, O6palleHust C BellecTBamMn B
COOTBETCTBUN C WHCTPYKUMAMM MO BbINOSIHEHMIO NabOPaTOPHbIX XUMUYECKUX
OMbITOB, 3KOSIOMMYECKN LeNnecoobpasHoro noBedeHns B ObITy UM TPygooBOW
OEATENBHOCTU B LENsAX COXpPaHEHWA CBOEro 340PO0Bbsl, OKpY>KaroLen
NPMPOOHON Cpedbl U OOCTMXXKEHNA €€ YCTOMYMBOro pas3BUTUS, OCO3HaBaTb
OMNACHOCTb TOKCUYECKOro MAENCTBUS HA >XMBble OPraHn3Mbl OMNPeAEn&HHbIX
HeopraHN4ecKux BeLwecTB, NoHMMasa cMblci nokasatens MNAoK;
CchOpPMUPOBAHHOCTb  YMEHWIA:  OCYLLUECTBNATL  LefieHanpaBneHHbIl  MOUCK
XUMNYECKON  MH(popMauunm B pPasfiMyHbIX  UCTOYHMKaxX  (HaydyHas u
y4ebHO-Hay4yHas nutepaTypa, CpeacTtsa mMaccoBoin uHdopmauumn, NHTepHeET un
apyruve), KPUTNYECKU aHanM3npoBaTb XMMUYECKYHO NHopMaLNIo,
nepepabartbiBaTb €€ N NCMNOSIb30BaTb B COOTBETCTBUM C MOCTaBIEHHON y4eOHOMN
3apaden.



TEMATUYECKOE NMNJIAHUPOBAHUE

10 KJIACC
Konun4yectBo 4yacos

Ne HaumeHoBaHune pa3genos n Tem NporpaMmmbl SNeKTPOHHbIE (Ludposbie)

n/n pa3n porp Bcero KoHTponbHble MpakTuyeckne 06pa3oBaTeNbHbIE Pecypchbi
paboThbl paboTbl

Pa3pgen 1. TeopeTn4yeckme 0OCHOBbl OPraHN4eCKoOu XuMumn
11 MpeameT opraHnyeckon xmuMmnn. Teopust CTPoOeHNst 8 Bubnuoteka LLOK

) opraHunyeckux coeguHeHmin A. M. bytneposa https://m.eds00.ru/d69df650

Wtoro no pasgeny 8

Paspen 2. YrneBogopopabl
21 MpepenbHble yrneBooopoabl — ankaHsbl, 5 Bubnnoteka LLOK

) LMKoankaHbl https://m.eds00.ru/d69df650
29 HenpepgenbHble yrneBogoponbl: asikeHsl, 14 ’ ’ Buénuoteka LLOK

' anKagyeHbl, ankyHbI https://m.eds00.ru/d69df650

Bnébnnoteka LIOK

2.3 ApomaTu4eckme yrnesofopoabl (apeHobi) 8 https://m.edsoo.ru/d69df650
o4 [NprpogHbIe NCTOYHMKN YIMEBOLOPOLOB U X 4 Bubnnoteka LIOK

) nepepaboTka https://m.edso00.ru/d69df650
2.5 [anoreHnpon3BoHble YrNEBOAOPOAOB 4 1 BuGnmoreka LIOK

) P A y AOPOA https://m.eds00.ru/d69df650

WToro no pasgeny 35

Paspen 3. Kucnopoacopgepxxawme opraHm4eckne coeguHeHus
M i - 1 1 Pitpe i edsooru Geoces)
39 Kap6oHunNbHbIE COeQMHEHNS: anbaernabl N KETOHbI. o1 ’ ’ Bubnnoteka LIOK

) Kap6oHoBble KNCnoTbl. CNoxHble 3chumphbl. XKnpsbl https://m.edsoo.ru/d69df650

Bbuénuoteka LLOK

3.3 Yyresope! 9 1 https://m.edso0.ru/d69df650

WToro no pasgeny 41

Paspgen 4. AzoTcogepikaiwme opraHu4eckue coeanHeHns



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

Buénuoteka LLOK

41 AMUHbI. AMUHOKUCNOTbI. Bbenku 12 https://m.edsoo.ru/d69df650
WToro no pasgeny 12
Paspen 5. BbicokomoneKkynsipHbie COeauHEeHNst
5.1 BbicokomonekynsipHble coeanHeHnst 6 Bubnuoreka LIOK
- ynip A https://m.eds00.ru/d69df650
Wtoro no pasgeny 6
102

OBLLIEE KOJIMHECTBO HYACOB M0 NMPOIrPAMME



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

11 KJIACC

KonuyecTtBo 4yacoB

OnekTpoHHble (uncposbie)

Ne HaumeHoBaHune pa3genoB 1 TeM NporpaMmmbl obpasosarentHbie
n/n pas3n porp Bcero KoHTponbHble MpakTnyeckune pecypcbi
pa6oThbl paboThbl
Paspen 1. TeopeTnyeckne oCHOBbI XMMUMN
11 CTtpoeHune atoma. lNMeprognyeckuin 3akoH n MNeprnognyeckas 9 Bubnnoteka LIOK
) cuctema xummndeckunx anementoB . . MeHgeneesa https://m.edsoo.ru/2dd57f24
Bubnnoteka LIOK
1.2 CtpoeHune BewecTBa. MHOroobpasune BeLLeCTB 11 2 1 httos://m. ru/2 2604
Bbuénuoteka LLOK
1.3 Xnmudeckune peakumu 19 1 3 https://m.edsoo.rw/2dd57124
WToro no pasgeny 39
Paspen 2. HeopraHunyeckas xumunsi
Bbuénuoteka LLOK
21 Hemeranb 81 ! 8 https://m.edsoo.ru/2dd5724
Bbuénuoteka LLOK
22 Merannb! 23 ! 2 https://m.edsoo.ru/2dd57{24
WToro no pasgeny 54
Paspgen 3. Xumusa n XxunsHo
Bbuénunoteka LLOK
3.1 MeToabl No3HaHUA B XUMUK. XUMUST N XKN3Hb 9 htps://m.edsoo.ru/2dd57124
WToro no pasgeny 9
OBLLEEE KOJIMHECTBO YACOB M0 NMPOIrPAMME 102 5 9



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

NMOYPO4YHOE NMNMAHUPOBAHUE

10 KJIACC
KonuyectBo yacos
Ne Tema VpoKa OneKTpoHHble uncpoBble
n/n yp Beero KoHTpOsbHble MpakTunyeckue 06pa3oBaTenbHbIE Pecypehb
paboTbl paboThbl

MpegMeT 1 3HaYeHne opraHNYecKon XumMun,
npeacTaBneHne 0 MHOroo6pasnn OpraHNYecKmnx
COefVHEHWI

Buénuoteka LLOK
https://m.eds00.ru/3686e6f5

3neKTp0HHoe CTpoeHne atoma yrnepona (OCHOBHOG n

Bubnuoteka LLOK

2 BO30Y>XAEHHOE COCTOSHUS). BaneHTHbIe BO3MOXXHOCTU 1 httos:/m.edsoo.ru/0ce6fd4c
aToma yrnepoga
R e ol B cuoncrecs LOK
P . ’ https://m.eds00.ru/8d39i5c8
Crnocobbl pa3pbiBa CBA3€EN
4 Teopust CTPOEHUSA opraHn4ecknx coeguHeHnin A. M. ’ Bubnuoteka LIOK
bytneposa https://m.edso0.ru/9e595¢cb8
5 | orecpome specu s noremax cprammieou | GutnuoTara LIOK
P - Y P https://m.edsoo.ru/b0e61661
COeaNHEHNI
6 Sﬁ:@i::ﬁj::fag :gince?x?;? au; 'EIILVJIPAC) 1 Buenuorexa LIOK
P https://m. ru/c212dd21
OpraHN4yecKnx BELLECTB
7 Knaccudurkaumsi peakumin B opraHn4eckom Xnmmm 1 BuGnmoreka LIOK
HV1A peaky P https://m.edsoo.ru/ba5706aa
AnKaHbl: roMonorn4eckuin psg, obuas opmyna, BubnuoTexa LIOK
8 HOMeHKNaTypa 1 n3oMepusi, A1IEKTPOHHOE 1 1 I . o5 536
NPOCTPAHCTBEHHOE CTPOEHNE MOSIEKYST
9 dnsn4eckme n XMMNYecKne CBONCTBa alkaHoB 1 BuGnmoreka LIOK
https://m.edsoo0.ru/3137711c
10 HaxoxxgeHune ankaHoB B npupoge. Cnocobbl ’ Buénuoteka LLOK

nony4vyeHna n npnMmeHeHne aJikaHoB

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

11

LinknoankaHbl: obuas chopmyna, HoMeHknatypa u
n3omepusi, 0CO6EHHOCTN CTPOEHNUS U XUMUYECKINX
CBOWCTB, CNOCOO6bI MOYyYEHNS U NPUMEHEHNE

Buénuoteka LLOK
https://m.edsoo.ru/156730d2
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PelleHre pacyéTHbIX 3afad Ha onpeaeneHe
MONEKYNAPHOW hopMynbl OpraHU4ecKoro BelLLecTBa

Bunbnnoteka LIOK

12 Mo MacCOBbIM [ONISIM aTOMOB 3/IEMEHTOB, BXO,D,HLL[,VIz( B https://m.edsoo.ru/bf84d8eb
ero coctaB. Cuctematnsauust 1 0606LLeHNE 3HAHWIN
no Teme
ANKeHbI: rOMONOrnM4YecKnin psg, obas opmyna,
13 HOMEHKaTypa, 3NeKTPOHHOE 1 MPOCTPaHCTBEHHOE Bubnuoteka LIOK
CcTpoeHue monekysn. CTpyKTypHas u https:/m. ru/27 1
LMC-TPaHC-N30MEPUS allkEHOB
14 dusnyeckne n XMMmn4ecKne CBoINCTBa aIkeHOB. Bubnnoteka LIOK
MpaBnno MapkoBHMKOBa https://m.edsoo.ru/21069ccd
15 Cnocobbl Nony4eHns 1 NpYMEHEHNE anlkeHoB Bubnmoreka LIOK
y P https://m.eds00.ru/665dc058
16 MpakTudeckasn pabota Ne 1 no Teme "lNonyyeHne Bubnuoteka LIOK
aTWIeHa 1 N3yYeHune ero CBOMCTB" https://m.edsoo.ru/0941eed8 |
17 PelueHne pacyé€THbIX 3afay Ha onpeaeneHve Buénuoteka LLOK
MONEKYNAPHO (POPMYSIbl OpraHUYeCKoro BeLlecTsa https://m.edsoo.ru/e9ea9921
o | cocre LK
yMynvp ) P https://m.edso0.ru/04298c0a
CTPOEHUA
19 XMnyeckne CBONCTBA COMPSXKEHHbIX ANEHOB BuGnmoreka LIOK
P A https://m.eds00.ru/e561253d
20 Cnocobbl nonyyeHns n NpUMeHeHNe ankagneHoB BuGnmoreka LIOK
y P A https://m.edsoo.ru/1aa81660
ANKUHbI: romofiorndeckunii psg, oéuwiasa dopmyna, BubnuoTexa LIOK
21 HOMeHKaTypa, aNeKTPOHHOE N NPOCTPAHCTBEHHOE .
CTPOEHNE MOSIEKYS, U3NYECKNE CBONCTBA bitpe 4/ edsnn niOBhGee-s
22 XMunyeckne CBONCTBa anknHOB BuGnmoreka LIOK
https://m.edso0.ru/23493a93
23 KayecTBeHHble peakLmmn Ha TPONHYIO CBSA3b BuGnmoreka LIOK
peaky POuHY https://m.edsoo.ru/7b1c48da
24 Cnocobbl Nofy4eHns 1 NPYMEHEHNE ankuHOB 5M6H!AOTeKa LIOK

https://m.edsoo.ru/a6f9alea
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KomnnekcHas TemaTnyeckas nposepoyHas pabota Ne

Buénuoteka LLOK

25 1 Ha Temy "AnkaHbl. AfikeHbl. AfikagyieHbl. ANKUHbI" https://m.edsoo.ru/87a37cab
26 PelueHne 3agay: pacyéTtbl NO ypaBHEHNIO XUMNYECKOWN Bubnuoteka LIOK
peakumu https://m.edsoo.ru/5db8e526
ApeHbI: rOMONIOrM4ecKnin psg, oéasa dopmyna,
27 HOMeHK/aTypa. QNeKTPOHHOE 1 MPOCTPaHCTBEHHOE Bubnuoteka LIOK
CTpO€eHne mMonekyn 6eH3ona 1 Tonyona, nx https://m.edsoo.ru/a92a7094
rsnyeckme cBoncTea
28 XuMunyecKne CBONCTBA apeEHOB: peakLm 3aMeLLeHnst BuGnuoreka LIOK
https:/m. ru/addalaed
29 XvMnyeckre CBONCTBa apeHOB: peakLmu Bubnuoteka LLOK
NpYcoeanHEHsi, OKVCIEHe rOMOMOroB 6eH3ona https://m.edsoo.ru/a44alae4
30 OCO6EHHOCTN XMMUYECKUX CBONCTB CTMpONa BuGnmoteka LIOK
https://m.edsoo.ru/d5018a54
31 PelueHne pacyéTHbIX 3aay Ha onpegeneHve Buénuoteka LLOK
MONEKYNAPHOI (POPMYIIbl OpraHNYeCcKoro BeLlecTsa https://m.edsoo.ru/53461a2c
32 Cnocobbl NonyyYeHns U NPUMEHEHNE apeHoB |5M6n!/|:OTeKa LIOK 6717d0g
33 leHeTnyeckas CBSA3b MeXAy Pasfu4YHbIMK Kilaccamm
YrMeBogopoaos
34 PacuéTbl No ypaBHEHMAM XUMUYECKMX peakLuuia.
CuctemaTtusauys n obo6LeHne 3HaHU No TemMe
35 MpupopgHbIn ras. MNMonyTHble HedTsHbIE rasbl
36 KameHHbIN yronb 1 NpoayKThbl ero nepepaboTku IEM6H_MOTeKa LIOK 69h3308
37 HedTb 1 cnocobbl eé nepepadboTku. [NprmeHeHne Bubnuoteka LLOK
NPOAYKTOB NepepadboTkn HedTn https://m.edsoo.ru/21f9de78
38 leHeTnyeckas CBS3b MeXAy PasfnUYHbIMK Klaccamm
yrneBOJopPO[os
39 lanoreHoNpou3BoaHbIE YINEBOAOPOAOB: 3NIEKTPOHHOE Bbuénuoteka LLOK
CTPOEHNE; peakLnn 3aMeLLEHNS ranoreHa https://m.edsoo.ru/82b4d759
LencTere LWenoyel Ha ranoreHnpon3BogHbIE.
40 B3aumopeiicTtBrne guranoreHankaHoB ¢ MarHuem u

LIVHKOM



https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
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https://m.edsoo.ru/a44a1ae4
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CuctemaTtunzdauusa n 0606LLeHne 3HaHWIA MO pasgeny

Buénuoteka LLOK

41 "'Yrnesogopogp!" https://m.edsoo.ru/20e89f22
42 KomnnekcHas TemaTtndeckas nposepoyHas padota Ne Bubnuoteka LIOK
2 no Teme "Yrnesopopopnpl" https://m.eds00.ru/95¢c9e298
MpenenbHble 0QHOATOMHbIE CMUPTbI: FOMOOrMYECKNIA
43 psag, obwas hopMyna, CTpoeHNe MONeKyn, N3oMepus, Bubnuoteka LIOK
HOMeHK/aTypa, Knaccudukauus, pusmnyeckmne https://m.edsoo.ru/df04cb5cd
CcBOWCTBa
44 XMunyeckne cBoncTBa npeaenbHbiX OAHOATOMHbIX Bubnnoteka LIOK
CNUPTOB https://m. ru/2 4f
Cnocobbl Nony4eHns 1 NPYMEHEHNE OQHOAaTOMHbIX Bubnuoreka LIOK
45 Srpron y P A https://m.eds00.ru/484100000
000000
46 lNpocTble ahrpbl: HOMEHKNATypa 1 nsoMepus, Bubnnoteka LIOK
0COBEHHOCTN (DUSNHECKMX U XUMUYECKNX CBONCTB https://m.edsoo.ru/c2c788b2 |
MHoroaTtoMHble CNVMPTbI: 3TUNEHINUKONb U IMULEPUH, Bubnuoteka LIOK
a7 -
nx hbrsandeckmne n XMMnM4eckne CBoONCTea https://m.edsoo.ru/ee4d84aa
48 Cnoco6bl NonyyYeHns n NPUMEHEHNEe MHOrOaTOMHbIX Bubnnoteka LIOK
CNnpTOB https://m.edsoo.ru/d12e567d
49 ®eHon: CTpoeHNe Monekynbl, PUusndeckne CBONCTBA. Bubnnoteka LIOK
ToKCU4HOCTL (heHona https://m.edsoo.ru/2ce726f8
. Buénuoteka LLOK
50 XumMmundeckune ceonctea peHona httos://m. p a5t
51 Cnocobbl nonyyeHns n NpuMeHeHne deHona |5M6H!AOTeKa LIOK c77ddf
52 glfcanK; M:Szl:iiﬂanp;i?;as N9a2q- :;3 I:Irfn:em ?CI'II/I Thl U BuGnuoreka LIOK
P! aA P https://m.edsoo.ru/fd0ced09
eHonbl
53 CuctemaTtusauusi n o6o6LeHne 3HaHu No Teme
54 KomnnekcHasa TemaTtudeckasa nposepoyHas padota Ne Bubnnoteka LIOK
3 no teme "CnnpTbl 1 deHonb!" https://m.edsoo.ru/1810cb9b
Anbperngbl n \Il(eTOHbI: 3/1EKTPOHHOE CTPOEHNE BubnoTexa LIOK
55 KapOOHWITbHON rPYyMMbl; FOMOSIOrMYECKNE PSAabI,

obLasn hopmyna, M3oMepusa 1 HOMeHKNaTypa

https://m.edsoo.ru/b139beaa
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Anbperngbl N KETOHbI: (pU3NYeCKne CBONCTBA;

Buénuoteka LLOK

%6 peakumnn NprcoegnHeHmns https://m.edso0.ru/c887425¢
57 Peakunn okncneHnsa n KayeCTBeHHbIE peakunn Bubnnoteka LIOK
anbOerngoB U KETOHOB https://m.edsoo.ru/a393baad
58 Cnocobbl nony4yeHnst anbAernaoB 1 KETOHOB BuGnmoreka LIOK
y RETVR https://m.edsoo.ru/520d1c51
59 OQHOOCHOBHbIE NpefenbHble KapOOHOBbLIE KUCOTbI, Bubnnoteka LIOK
OCOBEHHOCTU CTPOEHUS X MOJIEKYN https:/m. ru/f 11
60 Mzomepus 1 HOMeHknaTypa KapboHOBbIX KUCOT, UX Bubnnoteka LIOK
dusnyeckue ceolicTsa https.//m.edsoo.ru/700cc87b |
XuMunyeckne cBoncTea npeaenbHbiX 04HOOCHOBHbIX Bubnnoteka LIOK
61
KapGOHOBbIX KNCNOT https://m.edsoo.ru/40e6e0e9
62 OCOo6EHHOCTY CBONCTB MypPaBbUHOWN KUCOTbI. Bubnnoteka LIOK
MHoroo6pasve KapbOHOBbIX KNCNOT https://m.edsoo.ru/bb31be71
Oco6eHHOCTN CBONCTB: HENPEAENbHbIX 1
63 apomMaTnyeckmnx KapboHOBbIX, AUKapPOOHOBbIX, Bubnnoteka LIOK
rMapoKcukapboHOBbIX KUCNOT. MNpeacrasutenu https://m.eds00.ru/83a08773
BbICLLUX KapOOHOBbIX KUCOT
64 [NoHATHE O NPON3BOAHBLIX KAPOOHOBLIX KUCNOT IBM6H_MOTeKa LIOK 041624
65 Cnoco6bl NonyyYeHns n NpuMeHeHe KapboHOBbIX Bubnnoteka LIOK
KUCNOT https://m.edsoo.ru/7c065¢c9d
66 Cno>xHble au1pbl: FOMONIOrMYECKUn psg, obLiast Bubnnoteka LIOK
hopmyna, N3oMeprs U HOMEHKnaTypa https://m.edsoo.ru/adfffe6d
67 Ddursnyeckme N XMMN4ecKre cBoncTea apmpos Bubnmoreka LIOK
b https://m.edsoo.ru/ad6b94b2
PelueHne pacy€THbIX 3a4ay: Mo ypaBHEHWUIO
68 XUMNYECKOWN peakunn, Ha onpeneneHmne
MONEKYNAPHON (hOpPMYIbl OPraHNYeCKOro BeLecTsa
MNpakTn4eckas padota Ne 3. PeLLIeHVI? Bubnuoteka LIOK
69 3KCNepuMeHTanbHbIX 3agay rno teme "KapboHoBble

kncnotbl. CnoxkHble acmpb!”

https://m. Jru/4 71f
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KomnnekcHas TemaTnyeckas nposepoyHas pabota Ne

Buénuoteka LLOK

70 é ;Q;Zi?erv;ﬂ;;piiTOHbL Kap6oHoBble KACNOThI. https://m.edsoo.ru/f8eaf2eb
71 XKupbl: cTpoeHne, hnsnyeckme n XMMmnyeckune Bubnuoteka LLOK
cBoOWCTBA (rMApPOoIn3) https://m.edsoo.ru/al9c5b98 |
75 OCco6eHHOCTN CBOWCTB XKMPOB, CoaepXXaLLnx ocTaTKn Bubnnoteka LIOK
HenpeaenbHbIX XXUPHbIX KUCNOT. 2K1pbl B MPUPOAe https://m.edsoo.ru/b0331922 |
Mbina Kak conum BbICLUMX KApBOHOBbLIX KUCOT, NX
73 MotoLLee AelicTBlE. |-|OHF|TI/Ipe O CUHTETUYECKMX E ;6237;?233%8& /36566565
Motomx cpegcreax (CMQC) A ———
74 leHeTn4ecKas CBA3b YrNeBogoponoB 1 Buénuoteka LLOK
KNCNOPOACOAEPXKALLUMX OPraHNYeCKUX BELLECTB https://m.eds00.ru/56790c96
75 Pac4éTbl N0 ypaBHEHUAM XUMNYECKNX peEAKLIMN
76 O6Lan xapakKTepucTiKa yrneBogoB 1 Knaccudpukaums Bubnnoteka LIOK
YINeBOAOB (MOHO-, Av- 1 nonmcaxapuvgbl) https://m.edsoo.ru/7a9693al |
77 MoHocaxapugbl: hrsnyeckne CBoONCTBa u Bubnnoteka LIOK
HaxOXXOeHne B Npupoae https://m.edsoo.ru/b4bdda2d
78 [NpuMeHeHNe MIoKo3bl, €€ 3Ha4YeHne B Bubnuoteka LLOK
XXN3HEOEATENbHOCTN OpraHm3ma https://m.edsoo.ru/5e61122d
79 Lncaxapuabl: caxaposa, MansTo3a 1 naktosa. Bubnnoteka LIOK
HaxoxxgeHve B npupoae 1 NnpuMeHeHne ancaxapuoos https://m.edsoo.ru/eb0384e7
80 Monucaxapuppbl: CTPOEHME MaKpPOMOSIEKYII, Bubnnoteka LIOK
r3n4eckKme n XMMM4ecKne CBOMCTBa, NPUMEHEHNE https://m.edsoo.ru/72a04508
81 [NoHATNE 06 NCKYCCTBEHHbIX BOIOKHaX IEM6H_MOTeKa LIOK 62166766
PelueHne pacyeTHbIX 3afa4 Ha onpefeneHne Aonu BubnuoTexa LIOK
82 BbIXo4a NpoAyKTa peakumn oT TEOPETUYECKN https://m.edsoo.ru/7fded7ef
BO3MO>XHOIO
83 CuctemaTtunzdaumsa n 0606LLeHne 3HaHWIA MO pasgeny BuGnmoreka LIOK
https://m.edso0.ru/08d4364c
KomnnekcHas TemaTtnyeckas nposepoyHas padota Ne BubnoTexa LIOK
84 5 no Teme "Kncnopopgcopep xallme opraHm4eckmne

coeguHeHnsa"

https://m.edso0.ru/42c6678e
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AMUHBI: Knaccudukaums, CTpoeHne MoneKys, obLuas

Buénuoteka LLOK

85 cbopvmyna, n3omepusi, HOMeHKnaTypa n puamnyeckme https://m.edsoo.ru/efa7ebca
CBOICTBa Attps.//m.edsoo.f/ela/eoca
86 Xumunyeckne ceoncTea annaTnieckux ammHoB IBM@-I!AOTeKa LIOK bo5ci80
AHUNNH: CTPOEHNE aHUNNHA, OCOBEHHOCTU Bubnuoteka LLOK
87 .
XUMNYECKNX CBONCTB aHUINHA https://m.edsoo.ru/39cd21f1
88 Cnocobbl nonyyeHns u NpuMeHeHne anndaTn4ecKmnx Bubnnoteka LIOK
aMNHOB https://m.edsoo.ru/eal138763
AMWHOKMNCNOTbI: HOMEHKNaT
. ypa i nsoMepnis, Bubnnoteka LLOK
89 dumsunyeckme ceorictea. OTaenbHbIE NPencTaBuTENU .
QA-aMUHOKMNCOT T
XnuMunyeckne cBoncTea aMMHOKUCIIOT, UX
90 Bronornyeckoe 3Ha4yeHne aMMHOKUCIOT. CHTE3 U BuGnmoreka LIOK
) https://m.edsoo.ru/77df705a
rmgponus NnenTugos
91 Benkun kak npupoaHbie NoNMMepbl; CTPYKTYpPbl 6€1KOB Bubnuoreka LIOK
pPrpoA pol, CTPYKTYP https://m.eds00.ru/429¢9899
. Buénuoteka LLOK
92 XumMmundeckne ceonctea 6enkos
https://m.edso0.ru/6237306d
AsoTt .
30TCcoaep KaLlme reTepoLnNKIMYecKmne coeguHeHns BubnuoTexa LIOK
93 HyKknenHoBble KNCAOTbI: COCTaB, CTPOEHNE U I . 501d143
Oronormyeckas posnb
MNpakTnyeckas Ta Ne 4. PeLueHn
94 3|fcane thZHiaﬂpbii?Xi ay noe T:I\Aee BuGnmoreka LIOK
. P an " https://m.edsoo.ru/8e3c02d1
AzoTcogep kalime opraHmyeckme coeguHeHus
MNpakTnyeckas Ta Ne 5. PeLueHu
95 3|fcane mniZHianpbii?xaa asq noe T:nne?PacnosHaBaHme Bubnmoreka LIOK
P an o https://m.edsoo.ru/bde3fdf6
OpraHN4YecKnx coeguHeHnin
KomMnnekcHas TemaTndeckasi npoBepoYHast Ta Ne
96 60no TrtleeM: "ZSOTecoa e ;Z ame g ora?-fl)/lc:lec?(ms aoere BuGnmoreka LIOK
" AepKatl P https://m.edsoo.ru/ce561bc7
COeaANHEeHNst
OcHoBHbIE EIOHHTVIH XUMUUN BbICOKOMOSIEKYNAPHbBIX BubnoTexa LIOK
97 COEONHEHNIN N METOAbI UX CUHTE3a — NoMMepPU3aunst

1 NOMKOHOeHcauus

https://m.edsoo.ru/7aa63ebd
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Buénuoteka LLOK

98 lNnactmacchbl. YTunmusaunsa n nepepaboTtka nnactmka 1 hitps://m.eds00.ru/82242¢0f
99 DnacToMepbl: HaTypasbHbIA CUHTETUYECKNE Kay4yKU. ’ Bubnuoteka LIOK
Pe3uHa https://m.edso0.ru/246103ec
BonokHa: HaTypanbHble, NICKYCCTBEHHbIE, BubnoTexa LIOK
100 CUHTeTU4Yeckue. MNonumepbl cneunansHOro 1 httos:/m ] ’
Ha3Ha4YeHust e :
101 gfcanKeT M:I\e/;:?'ﬂanpbii?;as NgaE: :(;3 I:IrJeel:A-'eVI ?PaCI'IOSHaBaHI/Ie 1 BuGnuoreka LIOK
P "a,u, https://m.edsoo.ru/3aebd77a
naacTMacc 1 BOJIOKOH
O606LeHne n CI/ICTelIIVIaTI/ISaLLI/Iﬂ N3y4EeHHOro Bubnoteka LIOK
102 MaTepuana no teme "BbicokoMonekynspHble 1

coegnHeHns"

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

OBLLUEE KOJINHECTBO YACOB I1M0 NMPOIrPAMME

102
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11 KJIACC

KonuyecTtso 4yacoB

Ne Tema Vboka OneKTpOoHHbIe unchpoBbie
n/n yp Bcero KoHTpOsbHblIe MpakTnyeckune 06pa30BaTeNbHLIE PecypChbl
paboThbl pa6oThbl
’ Atom. CocTaB aTOMHbIX Saep. XMMUYECKNIA INEMEHT. ’ Buénuoteka LLOK
M3oTonbl https://m.edsoo.ru/59c112ee
> CTpoeHne aeKTPOHHbIX 060N0YEK aTOMOB, KBAHTOBbIE ’ Bubnuoteka LIOK
yucna https://m. ru/badofff
3 Knaccudurkaumss XaMmn4eckmx anemeHTos (s-, p-, d-, ’ Bubnnoteka LIOK
f-anemerTsl) https://m.edsoo.ru/61294af9
4 PacnpepneneHue anekTpoOHOB NO aTOMHbIM OpOUTansam 1 BuGnuoreka LIOK
ben P P https://m.edsoo.ru/f5f750fe
5 ONEeKTPOHHbIE KOHUIypauumn atToMoB 3/1IEMEHTOB B y Bubnnoteka LIOK
OCHOBHOM 1 BO36Y>XAEHHOM COCTOSIHUU https://m.edsoo.ru/8149e846
6 ONEKTPOHHbIE KOHpUrypaLmmn NoHOB. ’ Bubnnoteka LIOK
ONeKTpPoOoTPMLATENBHOCTb https://m.edsoo.ru/a0764b24
7| xmaancnn anemernon 1. 1. Merpnoess, oanat ¢ : Gutnuorexa LIOK
N Lo A ’ https://m.edsoo.ru/16957c01
COBPEMEHHO TEOpPUEN CTPOEHNST aTOMOB
3aKOHOMEPHOCTN N3MEHEHUS CBONCTB XUMNYECKNX
Bubnnoteka LIOK
8 3M1EMEHTOB 1 06pa3yeMbIX UMW MPOCTbIX U CIIOXHbIX 1 httos://m (U/f8AB8907
BELLIECTB MO rpynnam 1 nepuogam e -
o | o oo Mo ssosscsan |
- SOROPOAA ’ https://m.edsoo.ru/5a8072af
Me>XXxMoneKkynsipHble B3anMogencTaus
BaneHTHOCTb 1 BaJIeHTHblE BOSMOXXHOCTU aTOMOB. CBSA3b
10 3NIEKTPOHHOWN CTPYKTYPbI MOSIEKYST C UX FEOMETPUHECKUM 1 BuGnuoreka LIOK
b PyKTYP y P https://m.eds00.ru/3d2ca093
CTPOEHNEM
1 | e o o 1 cccre LK
P : ! P - BVA https://m.edso0.ru/8fad2942
XUMNYECKOW CBSA3N
12 lMNpencTaBneHns 0 KOMMAEKCHbIX COEOUHEHUAX: COCTaB U ’ Buénuoteka LLOK

HOMeHKnaTypa

https://m. I 12
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BeLuecTBa MONEKYNSIPHOIO U HEMOMEKYNSIPHOMO

Buénuoteka LLOK

13 CTpoeHusi. TMnbl KPUCTANINTMYECKNX PELLETOK N CBONCTBA httos://m.edsoo.ru/e167635b
BELLECTB AtDs.//M.edso0./e10/0390
14 lNoHATHe o gucnepcHbIx cuctemax. lNpepcraeneHne o Buénuoteka LLOK
KONIOWfIHBIX PACTBOpaXx https://m.edsoo.ru/da2c70ed |
15 VICTUHHbIE pacTBOpPbI: HACBILLEHHbIE N HEHACLILEHHbIE, Bubnnoteka LIOK
pacTBopuMOCTb. Kpuctannorngparhl https://m.edsoo.ru/e9ccdd8d
16 Cnocobbl Bblpa)XeHWs1 KOHLIEHTpauun pacTBOpOB BuGnmoreka LIOK
P HeRTPaL p P https://m.edso0.ru/328e653a
PelueHune sapad ¢ I/ICI'IOJ'IbSOBaHII/IIell\I/I MOHATUI "MaccoBast Buenuoteka LIOK
17 0Ons pacTBOPEHHOIO BellecTea", "MonspHas I . 78500al
KOHUEeHTpauns"
MpakTnyeckas pabota Ne 1 no Teme "Cnocobbl Bubnuoteka LIOK
18 "
BbIPaXXEHUSA KOHLEHTpaLM pacTBOPOB https://m.edsoo.ru/8d2c6a3a
19 Knaccugpukaumsa n HoMmeHknaTypa HeopraHn4eCcKnx Bubnnoteka LIOK
BELLECTB https://m.edsoo.ru/bf9e108d
20 KomnnekcHas TemaTtndeckas nposepoyHas padota Ne 2 Bubnuoteka LIOK
no Teme "CtpoeHne BelwjecTsa. MHoroobpasue BelecTs” https://m.edsoo.ru/70a60aas
Knaccudvkaumst XaMn4eckKmnx peakumin B HEoOpraHMy4ecKom
1 N OpraHNYeCKOn XUMUnN. 3aKOH COXpPaHeHnst Macchl Bubnuoteka LIOK
BELLECTB; 3aKOH COXpaHeHWs 1 NpeBpaLLeHNs SHeprum https://m.eds00.ru/6335cdd2
Npu XUMUYECKNX peaKLMaIX
29 Tennosble ahPeKTbl XMMNYECKNX PeaKL. Bubnuoteka LLOK
TepMOXMNYeCKue ypaBHEHS https://m.edsoo.ru/d1db86da
23 BblumcneHnst No ypaBHEHMSIM XUMUYECKMX peakLuuin n Bubnnoteka LIOK
TEPMOXMMUYECKUM YPABHEHNSAM https://m.edso0.ru/87b13954
o4 CKOpOCTb XMNYECKOMN peakLmm, eé 3aBMCUMOCTb OT
pasnnyHbIX hakTopoB. Katanus 1 KkatanmsaTopbl
25 [OMOreHHble N reTeporeHHble peakuun
MNpakTnyeckas padota Ne 2 No Teme "BnunsaHne pasnnyHbIxX Bubnnoteka LIOK
26 - "
(haKTOpOB Ha CKOPOCTb XUMUYECKOW peakLmm https://m.edsoo.ru/1facaldi
27 O6paTuMbie 1 HeOBpaTUMbIE PeakUnn. XNMNYECKOE Buénuoteka LLOK

paBHOBeECKE

https://m.edsoo.ru/30952f9b
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MpakTnyeckas pabota Ne 3 no Teme "BnnsHue pasnnyHbIx

Buénuoteka LLOK

28 (haKTOpOB Ha MONOXEHNE XMMNYECKOro paBHoBecus" https://m.edsoo.ru/3bf34e17
9 AnekTponutnyeckas anccounaums. CunbHble 1 cnabble Bubnnoteka LIOK
anekTponutbl. CTeneHb guccoumaumm https://m.edsoo.ru/5f766bdf
30 MoHHoe npounssepneHne Boppl. Cpena BOAHbLIX pacTBOPOB. Buénuoteka LLOK
BopopopgHbin nokasatens (pH) pactesopa https://m.eds00.ru/3966ca89
31 Mmpponns conen. Peakuun, npoTekaroLyme B pactBopax Bubnuoteka LIOK
ANEKTPONNTOB https:/m. I
30 MNpakTnyeckas paéota Ne 4 no Teme "Xumnyeckune Bubnnoteka LIOK
peakLymn B pacTBopax aneKTponuTos” https://m.edsoo.ru/2e3daeb0 |
33 OKNCNNTENBHO-BOCCTAHOBUTENBbHBIE peakuui. Bubnnoteka LIOK
BaxkHeliLune oKucaUTeny U BOCCTaHOBUTENN https://m.edso0.ru/56226060
Buénuoteka LLOK
34 MeTof 3neKTpPOHHOro (3/1EKTOHHO-MOHHOI0) 6anaHca https://m.edsoo.ru/fb691387
ps://m. .
Bubnuoteka LLOK
35 DneKTponn3 pacTBOpPOB 1 pacnnaBoB BELLECTB httos:/m. edsoo. ru/93fb97d2
ps://m. .
Buénuoteka LLOK
36 PelueHne 3aga4 pa3nuyHbIX TUMOB httos-/m ] ’
37 PelueHve 3agay pasnnyHbIX TUMOB Bubnuoreka LIOK
https://m.edsoo.ru/5afa265d |
38 CuctemaTtusayuys n o6o6LeHmne 3HaH No Teme Buénuoteka LLOK
"Xumnyeckune peakumm" https://m.edsoo.ru/c161eb85
39 KomnnekcHasa TemaTtndeckasa nposepoyHasa paéota Ne 3 Bubnnoteka LIOK
no Teme "XvMmyeckue peakumm" https://m.edsoo.ru/a8a0a930
Mono>xeHune HemeTannos B lNepuogudeckon cucteme
40 xumMmndecknx anemenTos . 1. Mengeneesa 1 Bubnuoteka LLOK
0COBEHHOCTN CTPOEHMS nx aTomoB. Pusmyeckne https://m.edsoo.ru/8ca2dcad
CBOWCTBa HEMETAS/I0B
41 AnnoTponua HemMeTanoB (Ha NpUMepe Kucnopoaa, cepsbl, Bubnnoteka LIOK
doctopa v yrnepona) https://m.edsoo.ru/ef92c91c
42 Bopopoga: nony4yeHne, msndeckmne n Xumm4eckmne Bubnnoteka LIOK
cBovicTea. [gpuabl https://m.edsoo.ru/0aa8f613
43 lanoreHbl: HAXOXAEHNE B NPMPOAE, CNOCO6bI MONyYeHUs, Buénuoteka LLOK

CpI/ISI/ILIeCKI/Ie N XMMNYECKNe CBoNCTBa

https://m.edsoo.ru/4e223795
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lanoreHoBopopoabl. BaxkHenwmne kncnopoaconep xatime

Buénuoteka LLOK

44 CoefVHEHVISA raioreHoB https://m.edso00.ru/6b3255¢6
JlabopaTopHble U NPOMbILLSIEHHbIE CNOCO6bLI MONYyYeHUSs Bubnuoteka LIOK

45 .
ranoreHoB. [IpYMeHEeHNe ranioreHoB 1 NX CoOeaNHEHWI https://m.edsoo.ru/6971aca4

46 MNpakTnyeckas pabota Ne 5. PelwueHve Bubnnoteka LIOK
3KCnepuMeHTanbHbIX 3agad no Teme "lfanoreHbl” https://m.edsoo.ru/8b26fecd
Kucnopog: nabopatopHble 1 I'IpOMbIU.IJ'IeHHb!’e cnocobbl Bucnuoeka LIOK

47 nonyyeHus, hnsnyeckre n xmmmyeckne ceonctea. O30H.

https://m.edsoo.ru/c8abc36a
MpumeHeHne Kucnopopa 1 03oHa
Bubnnoteka LIOK
48 | Orocupel v nepokcnay! https:/m.eds00.ru/5c8816a0
49 PeweHne 3agay pa3nmyHbIX TMNOB BuGnmorexa LIOK
Aat p https://m.edso0.ru/2b6d8bdb

50 Cepa: HaxoXaeHre B NpMpoge, CNocobbl MONyYeHN s, Bubnuoteka LIOK

Pr3NYECKIME 1 XMIYECKME CBONCTBA https://m.edsoo.ru/46afael6 |
Buénuoteka LLOK

> CepoBoAopoR, Cynbupbi https://m.edso0.ru/7¢c875999

50 Kucnopogcoaep>kawme coeguHeHnsi cepbl. OCoO6eHHOCT Bubnnoteka LIOK
CBOWCTB CEPHOIN KNCNOThI https://m.edsoo.ru/8cfa2548
MNpakTn4eckas padota Ne 6. PeLueHmelzl ) Bubnoteka LIOK

53 3aKCneprMeHTabHbIX 3agdad no Teme "Cepa n eé httos:/m ] ’ 4
coegnHeHns" e -

54 A3OT: HaxoXxgeHne B Npupoge, cnocobbl MNOny4YeHus, Bubnnoteka LIOK
dU3nYeckne n XuMmmnyeckne CBorncTaea. AMMnaKk, HUTpuLbI https://m.edsoo.ru/badd2255
Kucnopogcopep>kawme coeguHeHus azota. OcobeHHOCTHU Bnébnnoteka LIOK

55 9 o
CBOWCTB a30THOWN KUCNOThI https://m.edsoo.ru/e2965afe
lMpumeHeHne a3oTa 1 ero coegnHeHnn. A30THbIE Buénuoteka LLOK

56
yaobpeHus https:/m. ru/129f

1 | e e o

’ A https://m.edsoo.ru/9aéb43ec
docdhuH

58 Okeunppbl hocdopa, pochopconeprkawume kucnotol. Conun Buénuoteka LLOK

hocthopHOM KUCNOTbI

https://m.edsoo.ru/c7a2d429
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MpumeHeHne docdopa n ero coeguHeHnin. PochopHble

Buénuoteka LLOK

>9 ynoo6peHus https://m.edsoo.ru/a218070a |
60 glfcanKeT M:zz:iﬂanpbii?; a3 Nga7q. :c? L:ee:em ?ASOT n chocop 1 BuGnmoreka LIOK
P " ah P https://m.edso0.ru/8175ac3f
NX COEQUHEHUS
51 | vombaan Gromiscine n dnmiee csoRGTER Gutnuotera LIOK
A HAM; ’ https://m.edsoo.ru/1eb19f9e
NPUMEHEHNE
62 Okcug yrnepopga(ll), okcug yrnepoga(lV), yronbHas Bubnuoteka LLOK
KUcnota n eé conu https:/m. [ f
63 PelueHne 3aga4 pa3nuyHbIX TUMOB BuGnmoreka LIOK
hAatp https://m.eds00.ru/6029b609
64 KpeMHuii: Haxo)kaeHne B NpUPOLAE, CNocobbl NONyYeHUs, Bubnuoteka LIOK
pr3MYECKIME N XNMNYECKIE CBONCTBA https://m.edsoo.ru/143558ab
Buénuoteka LLOK
65 Okcunga kpeMHus(lV), KpeMHMeBast KUCNOTa, CUIMKATbI httos://m.edsoo.ru/3170e7b1
. Bubnnoteka LIOK
66 MprMeHeHne KpeMHNs 1 ero coeguHeHunin. CTekno, ero https:// 393cdaco
MONYHeANE, BURSI cTerna https://m.edso0.ru/5823cefb
67 PelueHne 3apay pasnnyHbIxX TUMNOB Bubnuoreka LIOK
Aas p https://m.eds00.ru/b6241801
68 CuctemaTtusayus n o6o6LeHne 3HaHu No Teme Buénuoteka LLOK
"HemeTtannb!" https://m. r 4
69 KomnnekcHasa TemaTtndeckasa nposepoyHasa padota Ne 4 Bubnnoteka LIOK
o Teme "Hemerannb hitps://m.eds00.1u/d0484¢76
70 AHanua pesynsLTatoB KOHTPOJIbHON paboTbl, KOPPEKLUSs Bubnnoteka LIOK
OLLNGOK https://m.edsoo.ru/2b7e9510
MonoxxeHne metannos B [eprognyeckon cucteme Buenvoteka LIOK
71 XUMUYECKNX anemeHToB. OCOBEHHOCTN CTPOEHUS
https://m.edso00.ru/9839c16¢
3NIEKTPOHHbIX 060NI04YEK aTOMOB METAINIOB
O6Lwume dbunsndeckne ceoncTea Mmetannos. lNprumeHeHne Bbuénuoteka LLOK
72
METaNI0B B ObITY N TEXHWKE https://m.edsoo.ru/51dac9d3
73 Cnnasbl MeTannoB. Kopposnst MeTannios Bubmuoreka LIOK

https://m.edsoo.ru/42b872e3
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Buénuoteka LLOK

74 PelleHne 3aga4 pa3nuyHbIX TUMOB
hAai b https://m.edsoo.ru/e3de37b6
DNEKTPOXMMUYECKINI psAa Hanps>xeHnin metannos. ObLyme Bubnuoteka LIOK
75
Cnocobbl NONTyYEeHNSs METAINTIOB https://m.edsoo.ru/94eb377a
O6Lwasn xapakTepucTka metannos |A-rpynmbl
Meproanyeckomn cUCTeMbl XUMUYECKUX SNEMEHTOB.
76 Ha'?pvu;lm Kanui: nonyyeHue, nsnHecKmne N XMMmnieckmne Bubnmoreka LIOK
o ) Y ’ https://m.edsoo.ru/e12c26b3
CBOWCTBA, NPUMEHEHNE NPOCTbIX BELLECTB 1 UX
coeauHeHuin
O6wwasn xapaktepuctuka metannos [IA-rpynnbl
Meproanyeckomn cNCTeMbl XUMUYECKNX SNEMEHTOB.
77 MaF:Hm'; N Kanbunii: nosyyeHme, Guanyeckne un Bubnnoreka LIOK
L y ’ https://m.edso0.ru/7c3e49c0
XUMUYECKNE CBONCTBA, MPUMEHEHNE NPOCTbIX BELLECTB U
NX CoeanHeEHNIN
78 7KécTKocTb BOAbl 1 CcNOCO6bLI €€ YyCTpaHeHus BuGnmoreka LIOK
yerp https://m.edsoo.ru/c74bfae9
79 ANOMUHNIA: NonyyYeHne, PUsnYeckue N XumMmyeckmne Bubnuoteka LLOK
CBOWCTBA, NpUMeHeHne https://m.eds00.ru/0e79b266
80 AmOTEpPHbIE CBONCTBA OKCUAa 1 rmgpokcuga antoMmuHus, Buénuoteka LLOK
rMAPOKCOKOMMIEKCHI aJFOMUHNA, UX MPUMEHEHNE MLM
81 PelleHne 3apay pasnnyHbIX TUNOB
MpakTnyeckas pa6ota Ne 8. PelwueHne
82 3|fcnepmmeHTanprb|x 3apady no Teme "MeTtansbl rMaBHbIX BuGnmoreka LIOK
" https://m.edsoo.ru/27a4af43
nogrpynn
O6Lwas xapaKTepucTnka MeTannioB NO6OYHbLIX Nogrpynn
t P P . Arpy Bubnnoteka LIOK
83 (B-rpynn) MNMeproanyecKon CNCTeEMbl XUMUYECKNX .
3NEMEHTOB https://m.edsoo.ru/610d7431
84 dnsnyeckme n XMMn4ecKne CBOMCTBa Xpoma n ero Bubnnoteka LIOK
COEONHEHNI, X NPUMEHEHMNE https://m.edso0.ru/9911bef3
85 BaxkHelLme coeamHeHns mapraHua. lNepmMaHraHaTt kanus, Buénuoteka LLOK
€ero OKUCNUTENbHbIE CBONCTBA https://m.eds00.ru/039d69c8
86 dusnyeckne n XMMM4ecKe CBONCTBA XKenesa n ero Buénuoteka LLOK

COG,D,VIHSHVIVI. I"IonyLIeHme N NpMEHEHNE CrjiaBoB XXeJjle3a

https://m.edsoo.ru/1b7f8741
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dusnyeckne n XMMN4eckne cBoncTea Meam u eé

Buénuoteka LLOK

87 COEAVHEH, NX NPUMeHeHne https://m.edsoo.ru/2bc0f954
dursmyeckKme N XMMNYECKNe CBONCTBA LUHKa 1 ero Buenuoeka LIOK
88 COEeAVHEHNI, NX NpUMeHeHne. TMOPOKCOKOMMNEKCHI httos-/m . edsoo. ru/b1f2bead
ps://m. .
UMHKa
MNpakTnyeckas pabota Ne 9. PelueHune BubnuoTexa LIOK
89 3KcNepuMeHTanbHbIX 3aaay rno teme "MeTansibl MO60YHbIX httos://m.edsoo.ru/a6e352ea
n Nps://m.eds00.ru/abesocea
nogrpynn
Bubnnoteka LIOK
90 PelueHne 3apay pasnnyHbIX TUNOB httos/m ]
91 O606LLeHne N cucTeMaTn3aumus N3y4eHHOro marepvana Bubnnoteka LIOK
no Teme "Metannb!" https://m.edsoo.ru/e91fe975
92 KomnnekcHas TemaTtndeckasa nposepoyHasa paéota Ne 5 Bubnuoteka LIOK
no Teme "Metannbl" https://m.edsoo.ru/83f63ea3
93 AHanua pesynsLTatoB KOHTPOJIbHON paboThbl, KOPPEKLMs Bubnnoteka LIOK
OLLUMBOK https://m.edsoo.ru/9ebff2fd
Posnb xvmnn B o6ecneyeHnn yCTonYnBoro passutins Bubnuoteka LIOK
94 yenoBeyecTBa. [TOHATME O Hay4YHbIX METOL4aX https://m.edsoo.ru/080fe10
ncecneqoBaHns BELLIECTB — *
Hay4Hble NprMHUMMNbI OpraHM3auum XMMmn4ecKoro
95 nponasofcTaa. [poMbILLNEHHbIE CNOCO6bLI NOyYeHNS BMGH!/'OTeKa LIOK
BaXKHENLUNX BELLECTB https://m.eds00.ru/2e45a44f
9% XuMunyeckoe 3arpsisHeHNe OKpYy>XXaroLLen cpeabl U ero Bubnnoteka LLOK
nocnencTeus https://m.edsoo.ru/9f11bf51
97 Xumus n 3gopoBbe YenioBeka. JlekapcTBeHHble CpencTBa Bubnuoreka LIOK
) https://m.edsoo.ru/a6552721
98 Xvmusa nuwwm. Ponb XxuMmmn B o6ecneveHnmn nuLLeson Brnénuoteka LIOK
6e30MacHoCTM https://m.edsoo.ru/1f7bSbd2
99 KocMeTunyeckune n napdromepHble cpeacTea. boitoBas Bubnnoteka LIOK
XUMUSE https://m.edsoo.ru/da42d5a9
10 Xumusa B cTponTensCcTee. BaxkHenlume cTtpouTenbHbie n Bubnnoteka LIOK
0 KOHCTPYKLMOHHbIE MaTepuarbl https://m.edsoo.ru/61e69003
10 XumMus B cenbCkom xo3smncTee. OpraHmyeckne u Bubnnoteka LIOK

MUHepaJsibHble YO06peHs

https://m.edsoo.ru/fd39587d



https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d

10 CuctemaTtusayuysi n o6o6LeHmne 3HaHui No Teme 1 Bubnuoreka LIOK
H H https://m.edsoo.ru/db979c70

OBLLIEE KOJIMHECTBO YACOB [0 NMPOIrPAMME 102 5 9

YHEBHO-METOANYECKOE OBECINEYEHUE OBEPA3OBATEJIbHOIO NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUATbI ANd YHEHUKA

Xumms, 10 knacc/ Epemun B.B., KyabmeHko H.E., TepernH B.W., Opo3nos A.A., JlyHnH B.B.; nog pepakumen JlyHnHa B.B.,
O6LwecTBO C orpaHn4eHHon oTBeETCTBEHHOCTLIO «[JPO®DA»; AKumoHepHoe o6LecTBo «3gaTenbcTBo «[lpoceelleHne»

METOANYECKUE MATEPUAIJIbI ONA YYUTENA
Xummns. 10-11 knaccbl. Yrny6néHHbii ypoBeHb. Pabo4as nporpaMmma n Metoguyeckmne pekomeHgaumm K y4ebHmkam nog peg.
JlyHnHa B. B. AsTopsbl: EpemuH B.B., KyabmeHko H.E., Tepenun B.U., posgos A.A., JlynuH B.B.; nog pegn. JlyHuHa B.B.

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbI U PECYPCbl CETU UHTEPHET

ONeKTPOHHLIN obpasoBatenbHbi pecypc "A coam EMD. CpenHee obuiee ob6pa3oBaHmne. YY4ebHbli MOAy b MO PELLEHNIO TPYLHbIX
3apgaHun no yyebHomy npegmety "Xummnsa". 10 - 11 knacebl”, AO NspatenscTtBo "lNpoceeleHne” hitps://lecta.ru/ege/

DNIEKTPOHHbIN 06pasoBaTenbHbI pecypc "domaliHne 3agaHns. CpegHee obuiee obpasosaHue. Xumusa", 10 - 11 knacc, AO
NapgatenbcTtBo "lpocBeweHmne” https://hw.lecta.ru/

TpeHaxep "O6nako 3HaHun". Xumusi. 10 knacc, OO0 "®dunsukoH J1ab"

TpeHaxep "O6nako 3HaHun". Xumusi. 11 knacc, OO0 "®dusukoH J1ab"


https://m.edsoo.ru/db979c70
https://lecta.ru/ege/
https://hw.lecta.ru/

