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MOACHUTEJIbHAA 3AMNMUCKA

Paboyas nporpaMmma no XMMUn Ha YpoBHe CpefHero obuiero
obpa3oBaHus paspaboTaHa Ha ocHoBe defepanbHOro 3aKoHa OT
29.12.2012 N¢ 273-03 «06 o6pasoBaHun B Poccumnckon
depepaunn»,  TpeboBaHUN K  pesynbTaTaM  OCBOEHMS
dbenepanbHoOn obpa3oBaTesibHOW MPOrpamMmbl CpeaHero oobLiero
ob6pazoBaHua(POMN CO0), npeactaBneHHbix B ®depepanbHOM
rocyfapCTBEHHOM obpasoBaTtesibHOM cTaHgapTe COO, ¢ y4éTom
KoHuenumn npenogaBaHus y4yebHOro npegmera «XuMus» B
obpasoBaTenbHbIX opraHusaumsax Poccuitckon depepauum,
peannsyoWmnx OCHOBHble oObpasoBaTe/ibHbie MporpamMmbl, Wt
OCHOBHbIX NoNoXeHnn «CTpaTermn pasBuTUS BOCMUTaAHMA B
Poccuinckon @epepaunmn Ha nepuog po 2025 ropa»
(PacnopsixxeHue MpaButenbctea PP o1 29.05. 2015 N2 996 - p.).

XUMUA Ha YpOBHE YrAyb6NeéHHOro W3y4YeHUs 3aHMMaeT
BaXHOE€ MEeCTO B CUCTEME eCTeCTBEHHO-Hay4YHOro obpasoBaHUs
yyawmxca 10-11 knaccoB. U3ydyeHne npeameTta, peanmsyemMoe B
ycnosusix gudpdepeHuMpoBaHHOro, nNpo@uUIbHOro 06y4YeHus,
np1M3BaHo obecneynTb 06u,eo0bpas3oBaTeNbHYHO n
OOLLEKYIbTYPHYHO NOArOTOBKY BbIMYCKHUKOB LLIKOJIb,
HeobxoAMMYIO ANs aganTauMm ux K 6bICTPO MEHSOWMMCS
YCNOBUSIM XXU3HW B COLMYME, a TakKXe Ans NpOoAOIKEHMS
06y4YeHUs B opraHmsaumsax npodeccuoHanbHOro obpasoBaHus, B
KOTOPbIX XMMUS ABNAETCH OAHON U3 NPUOPUTETHbBIX ANCLUMIINH.

B nporpamMme nNo XuMMuM HasHayeHue npeameta «XMmMusa»
nonyyaet nNOAPOOGHYKO WHTEprnpeTaumio B COOTBETCTBUM C
OCHOBOMOJ1ararowmumMm MOJIOXKEHNUAMMU droc COO0 o]
B3aMMOOOYC/IOBNIEHHOCTN LENen, COAEpPXaHUs, pe3ysbTaToB
06YYEHU N TPebOBaAHMN K YPOBHIKO MOATOTOBKM BbIMYCKHUKOB.
CBUAETENbCTBOM TOMY SIBAAIOTCA Cleaylolme BbINOSIHAEMbIEe
NPOrpamMmMom nNo XuMmum QyHKLUNN:

e WHPOPMALMOHHO-METOANYECKAA, peanusaums KOTOpPOM
obecneymBaeT NosyyYeHWe nMpeacTaBfeHns o Lensx,
copepXXaHuun, obLen cTtpatermm obyvyeHusi, BOCNUTaAHUSA U
pasBuMTMA  obOyvalWMxca  cpeacTBaMu  MpeaMeTa,
N3y4yaemMoro B paMKax KOHKPETHOro npoguns;

e OpPraHM3auMOHHO-NIAHUPYIOLLAS, KoTopas
npegycMmatpuBaet onpeaesneHue: NPUHLKXNOB
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CTPYKTYPMpPOBaAHMS W MNOC/IeA0BaTe/IbHOCTU  U3Y4YeHUs
y4yebHOro mMaTepmana, KOJIMYECTBEHHbIX U KAaYeCTBEHHbIX
€ro XapakKTepucTuk; noaxonoB K ¢GoOpMUpOBaHUIO
COOEepP)XaTeNlbHOM  OCHOBbl  KOHTPONSE M OLEHKM
o6pasoBaTeNibHbIX AOCTMXKEHUI ObyyarolmMxca B pamMKax
NTOrOBOMW aTTecTayum B dbopme eANHOro
roOCyapCTBEHHOI0 3K3aMeHa No XMMUM.

MNporpamma ans yrny6neHHOro N3y4eHns XMMnu:

e YCTaHaBNMBAET MHBApMaAHTHOE NPeAMETHOE COAEpXKaHMe,
obsA3aTeNnbHOe [ M3YYEeHUA B paMKax OTAEeNbHbIX
npodwunen, npeaycmaTpuBaeT  pacrnpefesieHMe MU
CTPYKTYpMpOBaHMe €ero no  KjaccaM, OCHOBHbIM
cofep)XaTesnibHbIM IMHMUAM/pasaenam Kypca;

o [AET npuMepHOe pacrnpepeneHne y4yebHOro BPEMEHMW,
PEKOMEHAYEMOrO A8 U3YyYeHUS OTAENbHbIX TEM;

o npeanaraet NpMMEpPHYH MNOCNef0BaTENIbHOCTb U3YyYeHUs
y4yebHOro matepuasna c y4ETOM JIOrMKM MOCTPOEHUSN KYpCa,
BHYTPUNpeAMETHbIX U MeXNpPeaMETHbIX CBA3EW;

e [OAET METOAMYECKYH WHTeprnpeTauuio uUenen u 3ajad
N3y4eHnsa npepgmeTa Ha YrnyoséHHOM YpPOBHE C YYETOM
COBPEMEHHbIX NPUOPUTETOB B CUCTEME CpeaHero obLero
obpasoBaHus, cofep)xaTenbHon XapaKTepUCTUKU
NNaHUPYEMbIX  pe3yNbTaTOB  OCBOEHUS  OCHOBHOWN
obpasoBaTesibHOM  MporpamMmbl  CpefHero  obulero
obpasoBaHus (MMYHOCTHbIX, MeTanpeaMeTHbIX,
NPeAMETHbIX), @ TaKXe C Y4ETOM OCHOBHbIX BUAOB y4e6HO
-rMo3HaBaTesIbHbIX JencTBun ob6yyatoLerocs no
OCBOEHMIO coAepXKaHus npegmeTa.

Mo BCeM HasBaHHbIM MNO3MUUSAM B MporpamMme No XuMum
NpeaycMOTpeHa MNPEeeMCTBEHHOCTb C OOYy4YEHMEM XUMWUKU Ha
YPOBHE OCHOBHOro 06Wero o6pa3oBaHuA. 3a npeaenamu
YCTQHOB/IEHHON  MporpamMMom Mo  XUMUKM  06SA3aTeNbHOWM
(MHBapMaHTHOM)  COCTaBNAKLWENA  COLEPXKaAHUSA  Y4eOHOro
npegmeta «XMMUsI» OCTAETCA BO3MOXHOCTb Bblbopa ero
BapMaTMBHOW COCTaBJIAOLLEN, KOTOpasi AOJIKHA ONpeaensiTbCa B
COOTBETCTBMM C HanpaBieHNEM KOHKPETHOro Npodunsa obyyeHus.

B cooTBeTCTBMM C KOHUENTyasbHbIMU NosoXeHusamu OrocC
COO o0 HasHayeHUM npeaMeToB 6A30BOr0 W YraybneHHOro
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ypOBHel B cuctemMe audpdepeHunpoBaHHOro oby4eHnsi Ha ypoBHe
cpenHero o6wero o6pasoBaHMs XMMUA Ha YPoBHE Yrny6nEéHHOro
M3y4eHWs HanpaBfieH Ha peanu3auumio MNPeeMCcTBEHHOCTM C
NocreAyoWmnM 3Tanom MnoJslyYeHms XMMUYeckoro obpasoBaHns B
paMKax W3y4YeHUss CcrneumanbHblX eCTeCTBEHHO-HAy4YHbIX W
XUMUYECKMX AUCUMMIMH B BYy3ax W OpraHmsauusax CpegHero
npocdeccMoHanbHOro obpasoBaHusA. B aTon CBA3SK M3y4veHue
npeaMeTa «XMMUSI» OPUEHTUMPOBAHO MNPENMYLLECTBEHHO Ha
paclwmpeHne wn yrnybneHne TeOpeTUYecKOn W npaKTUYecKom
NOArOoTOBKM  obyvalrolmxcs,  BblbpaBlWKUX  onNpenenéHHbIN
npodunb 0b6y4yeHMs, B TOM UYuCNe C NepcneKTuBon
NOCNeAYLWEero MoJyYeHUss XMMMUYECKOrOo 06pa3oBaHuA B
opraHusauusix npodeccumoHanbHoro o6pasoBaHus. Hapsgy c
aTuM, B cBeTe TpeboBaHnn GroC COO K nnaHUpyembiM
pesynbTaTaM  oCBoeHuMss  deaepanbHON  obpas3oBaTesIbHON
nporpaMmmbl cpegHero obuero 06pa3oBaHuMsa U3yYyeHne npegmMeTa
«XUMUSI» OPUEHTUPOBAHO TaKXe Ha peLleHne 3ajay BOCNUTaHuUS
M couManbHOro pasBuTUA obydarowmxcs, Ha dhopmMupoBaHue y
HUX OOLENHTENNEKTYalNbHbIX YMEHUA, YMEHUIA paLuoHanmMsaunm
yyebHOro Tpyga W OO6OOLUEHHbIX CMNOCOOOB [AeATEeNbHOCTH,
NMEIOLLNX MEXANCUUNAMHAPHbIA, HaaNpeaAMETHbIN XapaKTep.

CocTaBnsiowmMMmM  npegMeta  «XMMUS»  Ha  YpPOBHE
Yyrnyb6néHHOro MW3y4yeHuss SABAAKOTCA YrNYONEHHble KypCbl —
«OpraHnyeckasa xumus» n «0blasa n HeopraHM4yeckas XmMMus».
MNpn onpegeneHnMnM nNoAXOAOB K OTOOPY W CTPYKTYPHOWM
OpraHMsauumn coaep)xaHust 3TUX KypcoB B MporpaMme no XMmum
3a ocHoBy npuHATbl nonoxeHnsa @Oroc COO o pasnuumax
6a30BOro n yrnyb6aEHHOro YypoBHEN N3yYeHuns npegmeTa.

OcHOBY coaep)aHusi KypcoB «OpraHuyeckass XUMUSI» U
«06LLas U HeopraHu4yeckass XMMuUss» COCTaB/IAET COBOKYMHOCTb
NPeAMETHbIX 3HAHUM W YMEHWMN, OTHOCAWMXCA K 6a3oBOMY
YPOBHIO U3ydeHUs npegmMeTa. dTa CUCTeMa 3HaHWMW MNosyyaer
onpepenéHHoe TeopeTUYeckoe [OMOJSIHEHUEe, MNO3BOJANOLEe
OCO3HAaHHO  OCBOUTb  CYLLUECTBEHHO  60/bLUMW 0O6BEM
cdakTonornyeckoro marepuana. Tak, Ha Yrny6néHHOM YpOBHe
N3y4yeHnss npeamMeTta obecneyeHa BO3MOXHOCTb 3HAYUTENBHOIO
yBENMYEHNSA OOBEMA 3HAHUM O XUMWUYECKUX INIEMEHTaxX W
CBOWCTBAxX UX COeAMHEHUI Ha OCHOBE pacLUMPEHUs 1 yraybneHus
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NnpeacTaBfeHUn O CTPOEHUM BeLLecTBa, XMMMUYECKOM CBA3N WU
3aKOHOMEPHOCTAX MNPOTEeKaHUs peakuun, paccMaTpuBaeMblix C
TOYKM 3PEHUA XMMUYECKON KUHETUKM U TepMOAMHaMUKMU.
N3y4yeHne nepnoamyeckoro sakoHa u lNepnognyeckomn CUCTEMDI
XUMUYECKUX  3NIEMEHTOB  6asnpyeTcs Ha  COBPEMEHHbIX
KBaHTOBOMEXaHUYECKNX MNpeacTaBNeHUAX O CTPOEHUM aToma.
XumMnyeckaas  CBAA3b  OODBSCHAETCA C  TOYKM  3pEHUS
9HEpPreTUYEeCKMX N3MEHEHMUIM NpU e€ 06pa3oBaHUM U paspyLLEHUN,
a TakKe C TOYKW 3peHUs MexaHM3MOB e€ o0b6pasoBaHus.
N3ydyeHne TUNoB peakumn pgonosnHAeTcs GopMUpoBaHUEM
npeacTaBNeHnMn 06  9NEKTPOXMMUYECKMX  Mpoueccax MU
9N1eKTpon3e pacnjaBoB W pacTBOpoOB BewectB. B kypce
OpraHuM4yeckom XUMWUM TMpPU  PacCMOTPEHUN  peaKLMOHHOM
CMNOCOGHOCTU COEAMHEeHMW ypensieTcs 0coboe  BHMMaHue
BONpocaM 06 9MeKTPOHHbIX 3addekTax, 0 B3aUMHOM BAUSAHUK
aTOMOB B MOJieKyfiax U MexaHu3max peakumin.

Ocoboe 3HayeHWe MMeeT TO, YTO Ha Cofep)aHwe KypcoB
XUMWUN  YINYGNEHHONO  YPOBHA  M3yYeHUss LN KacCoB
onpeaenéHHoro npodunsa (rnaBHbiM 06pa3oM Ha UX CTPYKTYpY U
XapaKTep AOMOSIHEHWUM K 06Liel cucteMe NpeaMeTHbIX 3HaHWUN)
OKasblBalOT BJIUSIHNE CMEXHble npeaMeTbl. Tak, Hanpumep, B
copepXaHun npegMeTa Ans  KaaccoB  XMMWKO-GU3NYECKOro
npoduna 60nbloe 3Ha4YeHNe ByAYT UMETb 3/IEMEHTbI Y4EOHOro
MaTepuana no obwen xmumuu. MNMpn n3ydeHnn npegmMmeTa B faHHOM
cllydae aKueHT 6ygeT caenaH Ha O6LHOCTb METOAOB MO3HAHUS,
OOLHOCTb 3aKOHOB U Teopuh B XMMUU U B (U3MKE: aTOMHO-
MoOnekynsipHas Teopusi (MonekynsipHas Teopuss B (usuke),
3aKOHbl COXpPaHEHUsA MaccCbl U A3HEPruKn, 3aKOHbl TEPMOANHAMUKM,
9NeKTpPoNn3a, NpeacTaB/ieHNs 0 CTPOEHUN BELLLECTB U Apyroe.

B TO e BpemMs B copepXXaHuu npegmeTa fJis KnaccoB
XUMUKO-6MONIormyeckoro npoduna 60MblUMIA  YAeNbHbIA  Bec
6ypeT UMMeTb opraHudeckas xumusa. B aTtom  cnydae
npefocTaBNseTcss BO3MOXHOCTb AN 605iee 06CTOATENbHOrO
pacCMOTPEHUA  XMMWYECKOW  OpraHusauum  KJeTKM  Kak
6UONOrMYECKOM CUCTEMbI, B COCTaB KOTOPOW BXOAAT, K MPUMepY,
TakKue CTPYKTYPHbIE KOMMOHEHTbI, KaK nnnuabl, 6enku, yrnesoapl,
HYKJIEMHOBbIE KMCNOTbI U gpyrue. Npn aToOM 3HaHUA O cocTaBe U
CBOWCTBaxX MNpefcTaBuUTeNien OCHOBHbIX K/1aCcCOB OpraHn4yeckmnx

PepaktupoBatb B WPS Office



BeLLlecTB C/y)XaT OCHOBOM /19 U3YyYeHUA CYWHOCTU MpOoLeccoB
dhoTOCUHTESQ, AbIXaHWS, NULLLEBAPEHUS.

B nnaHe ¢popMupoBaHNA OCHOB Hay4HOro MMPOBO33PEHMUS,
OCBOEHUA  OOLleHay4YHbIX METOAOB MO3HaHMA U OMNbiTa
NPakTUYecKoro mMnpuMMEHEeHNA HayyHbIX 3HaHWUMW  U3y4yeHue
npegMmetTa «XMMusi» Ha YriybNéHHOM YpPOBHE OCHOBAHO Ha
MeXMNpeaMETHbIX CBA3AX C Y4eOHbIMU NpeaMeTaMn, BXOLALLUMMU
B COCTaB npeaMeTHbix obnacten «EcTecTBeHHO-Hay4yHble
npegmMeTbl», «kMaTemMaTnka u nHpopmaTuka» n «Pycckum asbik u
nnTepaTtypanr.

MNpuM  uM3ydeHuUn y4yebHoro npegmetra «XMMUSI»  Ha
Yyrny6néHHOM YpPOBHE TaKXe, Kak Ha YpPOBHE OCHOBHOMO MU
cpenHero obuiero o6pasoBaHus (Ha 6a30BOM YpOBHE), 3ajadeit
NnepBOCTENEeHHON 3HauYMMOCTU ABnseTcs GopMUpoBaHME OCHOB
HayKn XuUMUM KakK o06/1aCTU COBPEMEHHOro0 eCcTecTBO3HaHMS,
NpakTU4YeCKon  [eATeNIbHOCTM YefioBeKa UM OAHOro U3
KOMMOHEHTOB MMUPOBOM KyNbTypbl. PeweHne 3TOoM 3ajaynm Ha
Yyrny6néHHOM YpPOBHE M3y4YeHus npeaMeTa npegnosnaraet
peanusauunio Takux Leneu, Kak:

o ¢dopMupoBaHMe nNpeAcTaBfeHUn: O  MaTepuanbHOM
eJVHCTBE MWpa, 3aKOHOMEPHOCTAX W [MO3HaBaeMoOCTH
ABNIEHUA nNpupoabl, O MeCTe XMMUU B CUCTEMe
€CTECTBEHHbIX HayK U e€ Beayllen ponn B obecneyeHumn
YyCTOMYMBOrO pasBUTUA YesioBevyecTBa: B peLUeHUu
Npo6nemM 3KONOrMYecKomn, IHEpPreTMYecKom M NULLEBOM
6e30MacHOCTH, B pa3BUTUM MeAULMHDbI, CO3L4aHUN HOBbIX
MaTepunasnoB, HOBbIX MICTOYHUKOB 3HEPIrnn, B 06ecneyeHnm
paunoHasnbHOro NpMpoAonob3oBaHnd, B GopMMpoBaHUM
MWPOBO33PEHUS N OOLLEN KYyNbTypbl YeNnoBeKa, a TakKxe
9KOJSIOrMYeCKNn OOBOCHOBAHHOIMO OTHOLUEHUS K CBOEMY
3,0POBbIO N NPUPOJHON cpefe;

e OCBOEHME CUCTEeMbl 3HaHWK, Jfexawux B OCHOBe
XUMUNYECKOWN cocTaBnstoLen eCTeCTBEHHO-Hay4YHOW
KapTWHbl Mupa: dyHAaMeHTasbHbIX MOHATUM, 3aKOHOB U
TEOPUN  XMMWUKU, COBPEMEHHbIX NpeAacTaBleHUn o
CTPOEHUN BelleCcTBa Ha pasHbIX YPOBHAX — aTOMHOM,
NOHHO-MONEKYNIAPHOM, HaZMOJIEKYNAPHOM, 0
TepMOMHAMUYECKNX U KMHETUYECKUX 3aKOHOMEPHOCTAX
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NpoTEKAHMA XUMUYECKMUX peakuun, O XMMWUYECKOM
paBHOBECMW, pacTBOpax W AUCMNEPCHbIX cUcTemax, 06
OO6LMX HAaY4YHbIX MPMHLUMMAX XMMUYECKOro NPOM3BOACTBA;
dopmMupoBaHume y obyyaroLmxCcs OCO3HAHHOrro
NOHNUMAHNUA BOCTPEOOBAHHOCTU CUCTEMHbIX XMMUYECKUX
3HaHUN ANA O6bSACHEHUSs K/KYEBbIX MAen U npobnem
COBPEMEHHOM XUMUN, ans 06bACHEHUS n
NPOrHO3NPOBaHUA SBMIEHUNA, UMEKWMX EeCTEeCTBEHHO-
Hay4yHYO Mpupoay; rpPamMOTHOrO peLlleHnsa npobnem,
CBSAI3aHHbIX C XMMWEW, NPOrHO3MpPOBaHWUA, aHanuMsa u
OLEHKM C MO3ULUA IKOJIOTMYECKOM 6e30nacHoOCTuU
nocneacTBumn 6bITOBOWM n NPOU3BOACTBEHHOM
NesATeNbHOCTU YeNoBEeKa, CBA3AHHOW C XMMUYECKUM
NnpoM3BOACTBOM, MWCMOJSIb30BAaHUEM U NepepadboTKon
BELlecTB;

yrnyéneHne npeacTaBneHUA O HayyHbIX MeToAax
NO3HAHUSA, HEeoO6XOAUMbIX AN MNPUOOPETEHUS YMEHUMN
OpPUEHTMPOBATLCA B MWUPe BELLECTB U OObSACHEHUSA
XUMUYECKNX ABJIEHUNA, UMEKOLMX MECTO B MNpupone, B
NnpakTU4YeCcKon AeATeSIbHOCTU U NOBCEeLHEBHOM XU3HMW.

B nnaHe peanusaumm nepBOOYEpPEfHbIX BOCMUTATENIbHbIX U
pasBuBaroWwmx GYHKLUUIA LENOCTHON CUCTEMbI CpeaHero obLuero
06pa3oBaHMA  NpU  MU3yYyeHUM npegMeTa «XUMUSI»  Ha
YyrNy6neéHHOM YpPOBHE O0OCO0OYH aKTyallbHOCTb MpuobpeTaroT
TaKue Lenu n 3agayu, Kak:

BOCMUTaHUE YOEXAEHHOCTU B MO3HABAEMOCTU SIBJIEHWUN
Npupoabl, yBaXeHUs K Mnpoleccy TBop4yecTBa B 061acTu
TEOPETUYECKUX WU MPUKNAZHbIX UCCNefoBaHUA B XUMUM,
dbopMupoBaHMe MUPOBO33PEHUS, COOTBETCTBYHOLLErO
COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKW;

pa3sBuMTME MOTMBAUMM K OOYYEHUIO U  MO3HAHMUIO,
CMOCOBHOCTEN K CAaMOKOHTPOMIKO M CaMOBOCMUTAHUIO Ha
OCHOBE YCBOEHMS 06L1e4eIOBEYECKNX LIEHHOCTEN;
pa3BuTUe NMo3HaBaTesbHbIX MHTEPEeCoB,
WHTENNEKTyaNbHbIX U TBOPYECKUX  CMOCOB6HOCTEW
obyyvarolimxcs, (GpopmMuMpoBaHME Y HUX CO3HATENIbHOMo
OTHOLWIEHMA K CaMOO6pPasoBaHWIO W  HenpepbiBHOMY
06pa3oBaHuto Kak YC/TOBUIO ycreLHoM
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nNpodeccMoHanbHOM U OOLLECTBEHHON OeATEeNbHOCTY,
OTBETCTBEHHOIO OTHOLUEHUS K CBOEMY 3[40POBbI MU
NOTPEOHOCTU B 3Jl0POBOM 0OPa3e XXU3BHY;

o (GOopMMpOBaHME YMEHWM U  HaABbIKOB  Pa3yMHOro
NpPUPOAONOb30BaHNS, pasButue 9KOJI0rMyecKom
Ky/bTypbl, MPUOBPETEHNE OMbITa OOLLECTBEHHO-MOJIE3HOM
9KOJIOrMYeCcKom AeaTeNbHOCTM!.

O6Lee YnCno YacoB, NPeayCMOTPEHHbIX ANS U3YYEHUS XUMUU
Ha YyrnybneHHOM YpOBHe cpeAHero obuero o6pasoBaHus,
coctaBnsieT 204 vacoe: B 10 knacce — 102 yaca (3 4yaca B
Hegento), B 11 knacce — 102 yaca (3 Yyaca B Hegento).
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COAEP>XAHUE OBYYHEHUA

10 KJ1ACC

OPIrAHUYECKAA XUMUA

TeopeTnyeckne OCHOBbl OpraHM4YeCKoOn XUMUM.

[MpegmMeT 1 3HayeHne opraHNYecKon XMMuun, npeLcrasreHne
0 MHOroo6pasunm OpraHMYeCcKmUxX COeUHEHNN.

ONEeKTPOHHOe CTpOeHWe artoma yrnepoga: OCHOBHOE M
BO36Y)XAEHHOE COCTOSAIHMSA. BaneHTHble BO3MOXHOCTU aTtoma
yrnepoga. XumMuyeckas CBA3b B OpPraHMYeckux COeAUHEHUSAX.
Tunbl  rMbpupgmsaumm  aTOMHbIX — opbuTanen  yrraepoja.
MexaHu3Mbl 06pa3oBaHUSA KOBANIEHTHOW CBSI3N (OOMEHHbIN U
[NOHOPHO-aKLUeNTopHbI).  Tunbl  NepekpbiBaHUA  aTOMHbIX
opb6buTanen, o- u -ceA3n. OgnHapHas, ABONHaA 1 TPorHasi CBA3b.
Cnocobbl paspbliBa CBA3€EN B MOJIEKYlaX OpraHNYeCKMX BELLECTB.
[NoHATME 0 CBOOOAHOM paaunkane, Hykneodwune n anekTpogune.

Teopuss  CTpPOEHUS  OpraHMYeckux coegumHeHun A.M.
bytnepoBa UM coBpeMeHHble TnMpeacTaBNeHNA O CTPYKType
MoJsiekyn.  3HayeHMe  TeopuM  CTPOEHUA  OpraHUyecKux
coeauHeHun. MonekynsipHble W CTPYKTypHble  OpMynbl.
CTpyKTypHble (GOpMyfbl pasfMYyHbIX BWUAOB. pas3BEpPHYTas,
COKpalléHHas, cKkeneTtHada. Ws3omepua. Bugbl u3oMepuu:
CTPYKTYpHas, MpPOCTPaHCTBEHHAsA. JNeKTPOHHble 3(PdeKTbl B
MOMEKynax oOpraHW4YeckuMx coeauHeHUn (MHOYKTUBHbIA W©
Me30MepHbI 3 PeKTbI).

MNpepcTaBneHme o Knaccmpukaumm opraHMYeCKux BeLLECTB.
[MoHATHe 0 OYyHKUNOHANbHOM rpynne. [[loMonorus.
[omonornyeckne psapgbl. CucrtemaTMyeckas HOMeHKNaTypa
opraHmyeckux coeaunHeHun (IUPAC) v TpuBManbHble Ha3BaHMWSA
OTAeNbHbIX NpeAcTaBUTENEN.

OCO6eHHOCTU WU KnaccuduKauuss OpraHMYecKux peakuumn.
OKNCNUTENbHO-BOCCTAHOBUTESNbHbIE peakuMn B OpraHM4YecKou
XUMUMU.

OKcnepuMeHTasibHble MeToAbl W3Yy4YeHUs BewecTB U UX
npeBpalleHnin: O3HaKOMJIEHME C obpasLaMu OpraHUYyecKmx
BelWwecTB M MaTepuasiaMM Ha UX OCHOBe, OfbiTbl MO
npeBpaLlleHN0  OpraHM4Yyeckux BewecTB MNpuU  HarpeBaHuu
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(nnaBneHue, O0OYrNMBaAHME U TOPEHMUE), KOHCTPYMpOBaHUE
MoJenen MoneKyn opraHM4eCKnx BeLLecTB.

Yrnesogopogabl.

AnkaHbl. [oMonornyeckuin psag ankaHoB, o6wasa dopmyna,
HOMeHKaTypa n nsomMepus. 3NeKTPOHHOE U NPOCTPaHCTBEHHOE
CTPOEHME MOJIEKYNl anKaHoB, SP>-rM6GpUAM3aLMsi  aTOMHbIX
opb6uTanemn yrnepoga, o-cBidb. Pusnyeckne CBOMCTBA aJIKaHOB.

XUMunyeckne CBOWCTBA aJsikaHOB: peakuuMn 3aMeLleHus,
n3omMepusauun, OernapupoBaHus,  UMKIU3auuum, NUposnsa,
KpeKkuHra, ropeHus. [lpeacraBneHne O MexaHU3Me peakuuu
pagnKanbHOro 3aMeLLeHunA.

HaxoxpeHne B npupoge. Crnocobbl  MNOMy4YeHUs U
NPMMeEHeHNe ankaHoB.

LinknoankaHbl. O6waa ¢opmMyna, HOMeHKNatypa M
naomepums. OCOBEHHOCTU CTPOEHUA U XUMMUYECKMUX CBOWNCTB
ManbIx (UMKnonponaH, UMKNo6yTaH) U 06blYHbIX (LMKNOMEHTAH,
UMKNIOrekcaH)  uumknoankaHoB. Crnocobbl  MOSlydYeHUs U
NnpMMeHeHne LMKIoankaHoB.

AnKeHbl. [OMONOrnyeckuin psag ankeHoBs, ob6uwasa dopmyna,
HOMeHKnaTypa. ONeKTPOHHOEe UM TMPOCTPAHCTBEHHOE CTPOEHUE
MOMEKYN anKeHoB, SP°-TMBpUAM3aLMA aTOMHbIX op6uTanei
yrnepoga, o- u m-cesA3n. CTpykTypHasi n reomeTpuyeckas (Uuc-
TpaHc-) nsomepusi. dusnyeckne CBOMCTBA aIKEHOB. XMUMUYECKUNE
CBOMCTBA: peakunm npuMcoeanHeHuns, 3aMeLLLeHns B a-NoJIoXKeHue
npyM OBOWNHOW CBA3KW, NoAUMepusauuMm u okucneHusa. lNpaBuno
MapkoBHMKOBa. KayecCcTBeHHble peakuuu Ha [BOMHYIO CBAA3b.
Cnoco6bbl NOYYEeHUN N MPUMEHEHUNE aNKEHOB.

AnkagueHbl. Knaccudukauma ankagueHoB (CONpPsXKEHHbIE,
N30/IMPOBaHHbIE, KyMYJ/INPOBAHHBIE). OcobeHHOCTH
9JIEKTPOHHOI0 CTPOEHUA U XUMUYECKUX CBOMCTB COMPSXKEHHbIX
JNEHOB, 1,2- n 1,4-npucoegnHeHue. [Monumepunsauunsa
COMNPSXXEHHbIX AueHoB. Cnocobbl MNONYyYEHUS U MPUMEHEHMUE
ankKagueHos.

AnKMHbI. [OMOMIOrMyecknn psig ankuMHoB, obwasa dopmyna,
HOMeHK/aTypa n nsomMepus. 3NeKTPOHHOE U NPOCTPaHCTBEHHOE
CTPOEHME MOJEKYN aNKWHOB, SP-TMOpMAN3aUNA  aTOMHbIX
op6butanen yrnepoga. @usmMyeckme CBOMCTBaA  alIKMHOB.
XuMunyeckue CBOMCTBA: peakunn rnpucoeguHeHus, gumepmsaunm
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N TpuMepusauuu, okucneHus. KucnoTHbie CBOMCTBA asIkKMHOB,
MMEIOLLINX KOHLEBYHO TPOMHYIO CBAI3b. KayecTBEeHHbIe peakLmmu Ha
TPOMHYIO cBA3b. CNOCO6bI NOMYYEHUS N MPUMEHEHNE aNIKUHOB.

ApomaTuyeckue yrneesogopoabl (apeHbl). FoMOMOrMYecKuit
psn apeHoB, obwaa ¢dopMyna, HOMEHKnaTypa W U30Mepus.
ONeKTpOHHOE U NPOCTPAHCTBEHHOE CTPOEHME  MOJIEKYIbI
6eH30na. PM3snyeckme cBonNCTBa apeHoOB. XMMMYECKNe CBOMCTBA
6eH30/1a U ero romMoJsiIoroB: peakuuu 3amMeLleHnss B 6€H30/IbHOM
KOJbLe M YrNneBOoAOPOAHOM paguKasne, peakumm nNpucoeanHenus,
OKUCNneHne  romonoroB  6eH3ona. [lpegctaBneHne 06
OPUEHTUPYIOLLLEM OEeNCTBUM 3aMecTuTene B  6GEeH30JIbHOM
KONbLle Ha MpUMepe anKWibHbIX pPaAuMKanoB, KapbOKCUIIbHOW,
MMAPOKCUNbHON, aMMHO- WU HWUTPOrpynnbl, aTOMOB rajlOreHoB.
OCO6GEHHOCTU XMMWYECKMUX CBOWCTB cTumpona. NMonumepusaums
ctnpona. Cnocobbl NOMy4YeHUs U NPUMEHEHME apPOMaTUYECKUX
yrneBoAopoLoB.

MpupogHbIn ras. onyTHble HedTAHble rasbl. HedTb n eé
NpoucxoxaeHue. KaMeHHbIN yronb 1 NpoAyKTbl ero nepepaboTKu.
Cnocobbl nepepaboTKu HedTK: NeperoHka, KPEKUHT
(TepMUYeCKUil,  KaTaNUTUYECKUI),  PUDOPMUHF,  MUPONN3.
MpoaykTbl  nepepaboTkn  HedpTW, WX  MNPUMEHEHME B
NPOMbILLIEHHOCTM U B ObITY.

[eHeTuyeckaa CBA3b MeEXAY PpPasiMyYHbIMKM  KJlaccamu

yrneBoAo0poaoB.
SNeKTpoHHOEe CTpOeHue raforeHnpou3BoAHbIX
yrneBo4opoAoB. Peakuuu 3aMeLleHuns rasioreHa Ha

rMOPOKCOrpynny, HUWTPOrpynmny, uuMaHorpynmny, amMuHorpynny.
[enctBne Ha rasnoreHnpovsBogHble BOAHOrO W CNUPTOBOrO
pacTBopa LWenoyn. BsammopencTeme auranoreHankaHos C
MarHmeMm U1 UMHKOM. [lOHATME O MeTannoopraHn4yecKux
COoefUHEeHMUSsIX. Ncnonb3oBaHue rasioreHnpPon3BOAHbIX
yrneBoAopoaoB B ObITy, TEXHUKE U MPU CUHTE3E OpPraHNYecKmnx
BeLLeCTB.

OKcnepuMeHTasibHble MeToAbl W3Yy4YeHUs BeWwecTB U UX
npeBpaLweHnin: nsyyeHne GpuMsanMyecknx CBOMCTB YrneBOLOpPOLOB
(pacTBOPUMOCTb), KA4YeCTBEHHbIX peakuuih YrneBoopoJoB
pas3nnyHblX kKnaccoB (o6ecuBeynmBaHMe GPOMHON WU NOAHOW
BOAbl, pacTBOpa MnepMaHraHata Kanus, B3auMoAencTBue
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aueTuneHa C aMMuadyHbIM pacTBopoM okcupaa cepeébpa(l)),
KayecTBeHHoe OO6HapyXeHue yrnepoga W Bogopoga B
OpraHMYecKux BeLLecTBax, MojlyyeHne aTuneHa U UsyvyeHme ero
CBOWCTB, O3HAKOMJeHMe C Konnekumamm «Hedptb» n «Yronb»,
obpasuamMu nnacTtMacc, KayyykoB M pe3uHbl, MoAennpoBaHue
MOJEKY yrneeogoponoB n rasioreHNpPoM3BOAHbIX
yrneeogoponos.

Kucnopopcoaepyxaliume opraHM4yeckme coefuHeHus.

MpenenbHble 0AHOATOMHbIe CNUPTbl. CTpoeHne Monekyn (Ha
npMMepe MeTaHona M aTaHona). Fomonorumyeckuin psg, obuias
dopmMyna, wusoMepusi, HOMeHKNaTypa W Knaccudukauyms.
dunsnyeckne cBoOMCTBaA MNpenenbHblIX OAHOATOMHbIX CMUPTOB.
BoaopoagHble CBA3U MeXAy MofieKynamMu CnmptoB. XMMUYEcKne
CBOMCTBA: peakuun 3aMelleHus, aervapaTtaumu, OKUCNEHUS,
B3aMMOAENCTBME C OpPraHMYeCKUMM U  HeopraHMYeCKMMm
Kncnotamu. KayectseHHass peakuusi Ha 0QHOATOMHble CNUPTHI.
JlenctBue aTaHoNMa W MeTaHo/a Ha oOpraHU3M Yenoseka.
Cnocobbl NONy4YeHUss U NPUMEHEHNE OAHOATOMHbIX CIIMPTOB.

[MpocTble apupbl, HOMeHKNaTypa u nsomepusi. 0CO6eHHOCTH
OU3NYECKNX U XUMUYECKNX CBOMCTB.

MHOroaTOMHble CAUPTbl — 3OTUEHININKOMb W TNULEPUH.
dunsnyeckme M XuUMMYECKMe CBOMCTBA: peakuun 3aMeLleHus,
B3aMMOAENCTBME C OpPraHMYeCKUMM U  HeopraHMYeCcKMMm
KUCNoTaMn, Ka4yeCTBEHHas peakuust Ha MHOFrOaTOMHbIe CIUPTHI.
MNpenctaBneHMe O MexaHUM3Me peakuunh  HyKneo@usibHOro
3aMelleHns. [lenctBMe Ha oOpraHmam yenoBeka. Crnocobbl
Nosy4YeHUs1 U NPUMEHEHME MHOFOAaTOMHbIX CIIMPTOB.

®eHon. CTpoeHne  MOMEKynbl, B3aUMHOE  BJIUSHUE
rMAPOKCOrpynnbl U 6eH30NbHOro agpa. drMsuyeckme cBonCTBa
deHona. OCOGEHHOCTM  XMMWYECKMX  CBOWCTB  (eHona.
KayecTBeHHble peakumn Ha ¢eHon. ToKCUYHOCTb deHona.

Cnocobbl NonyyYeHus 7 NPUMEHEHMneE dbeHona.
deHondopmanbaernaHasa cmona.

Kapb6oHunbHble CcOefuHEHUss — anbgerngbl U KEeTOHbI.
SNneKTpoHHOEe CTPOEHMe KapOOHWUbHOM rpynnbl.

FoMonoruyeckne psgbl anbAernaoB U KETOHOB, obuas popmyna,
n3oMepua U HoMeHknaTypa. dusnyeckne cBOMCTBa anbAernaos
M KEeTOHOB. XMMWYecKue CBOWCTBA aNbAerMgoB W KeTOHOB:
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peakummn npucoeguHeHus. OkuncneHwne anbaernaos,
KayeCTBEHHble peakumn Ha anbgermbl. Cnocobbl MOAy4YeHUs U
NpMMeHeHne anbaernaoB U KETOHOB.

OAHOOCHOBHblE  npefefibHble  KapboHOBble  KUCMOTHI.
OCOBGEHHOCTU  CTPOEHUA  MOJSIEKYNT  KapboOHOBbIX  KUCNOT.
N3omepus n HOMeHKNaTypa. dunsunyeckue cBOWUCTBA
OLHOOCHOBHbIX MpeAenbHbIX KapboHOBbIX KUCNOT. BogopoaHbie
CBAA3M MeXAy Monekynamu KapbOHOBbIX KMCNOT. XMMMUYeckue
CBOWCTBaA: KMWCNOTHble CBOWCTBa, peakumsa atepudukaumm,
peakuumn ¢ yyacTmeMm yrneBogopofHoro pagunkana. Ocob6eHHOCTH
CBOMCTB MYpaBbWMHOW KWUCNOTbl. [loHATME O NPOM3BOAHbIX
KapOOHOBbIX KWUCAOT — CJIOXHbIX 3dupax. MHoroobpasue
KapboHOBbIX KWUCOT. OCOBEHHOCTN CBOWCTB HEMpeAesibHbIX W
apOMaTMYeCKUX KapOOHOBbLIX KUCOT, AUKAPOOHOBbLIX KWUCAOT,
rMAPOKCUKApOOHOBbIX  KucnoT.  [peactaBuTenn  BbICLUMX
KapOOHOBbIX KUCNOT: CTeapnHOBas, NaibMUTUHOBAs, OIeMHOBaS,
JINHO/IeBasi, JIMHO/IEHOBass KWUCNOTbl. CNocobbl MOMy4YeHus wu
NPUMEHEeHne KapboHOBbIX KUCOT.

CnoxHble adupbl. FomMonornyecknn pag, obwasa dopmyna,
n3omMepuss U HoMeHknatypa. Pusnyeckme U XMMUYECKUE
CBOWCTBA: rmaposin3 B KUCJTON U LLLESTOYHOM cpefe.

Xupbl. CTpoeHue, duUsNyeckne M XMUMUYECKME CBOWUCTBA
XXUPOB: TMAPON3 B KUCNOM U WwenovyHon cpepe. OCOBEHHOCTH
CBOMCTB >XUPOB, COAEpXKaLLNX OCTaTKN HernpenesibHbIX XUPHbIX
KNUCNOT. XKnupbl B npupoge.

Mblid  Kak COMM BbICLUMX KApOOHOBBLIX KMCMOT, UX MotoLee
JencTeume.

Obwas xapakTepucTuka yrnesogoB. Knaccudukauyms
yrneeogoB (MOHO-, AM- WM nonucaxapuabl). MoHocaxapugpbi:
rMOKo3a, (QPYyKTO3a, ranakrtosa, pubosa, Ae3oKcMpunbosa.
dunsnyeckne cBonCTBa U HaxoxpeHune B npupoge. ®oTOCHMHTES.
XUMHUYyeckne CBOMCTBA [J1HOKO3bl: peakuuMm C ydacTuem
CNUPTOBbIX U anbAernaHomn rpynmn, CAMPToBoOe N MOJSIOYHOKUCIIOE
6poxeHne. [lpuMeHeHWe  T[/IIOKO3bl, €€  3HayeHue B
XXU3HeJeATe/IbHOCTM  opraHusma. [Iucaxapuibl: caxaposa,
ManbTo3a 7 nakrtosa. BoccraHaBnuBatowme n
HeBOCCTaHaB/MBatowme aucaxapuibl. 'mgponus gucaxapuaos.
HaxoxxgeHne B npupoge W npuMeHeHue. [lonucaxapugabl:
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Kpaxman, ramkoreH w uenntonosa. CTpoeHMe MaKpOMOJIeKyn
Kpaxmana, rnaumkoreHa u uennonosbl. OusmMyeckme CBOMCTBA
Kpaxmana wu uenionosbl. XMMUYECKMe CBOWMCTBA Kpaxmana:
rMApoSsM3, KayeCTBeHHas peakuuss C unoaoM. Xummuyeckue
CBOWCTBa  LENNON03bl:  FMAPONM3, nonyyeHne  adupos
uenntonosbl. MNMoHATUE 06 UCKYCCTBEHHbIX BOMOKHaX (BMCKO3a,
aueTaTHbIN LWENK).

OKcnepuMeHTasnbHble MeToAbl W3YyYeHUs BeWecTB WU WX
npeBpaLLeHNn: pacTBOPMMOCTb pas/inyHblX CNUPTOB B BOAE,
B3aMMOLENCTBME 3dTaHONa C HaTpPUEM, OKUCNEHUEe ITUI0BOro
cnupta B anbAerng Ha packanéHHoOM MeaHOW MpPOBOJIOKE,
OKWUCMNEHNE 3TWUIOBOrO CNMpTa AUXpOMAaToM Kanusi (BO3MOXHO
MCNoJsib30BaHWE BMAeOMAaTEPUAsIOB), KayeCTBEHHbIE peakuMu Ha
anbaerngpl (c rmgpokcnaom gnammmuHcepeépa(l) n rugpokcmaom
meau(ll)), peakuuss rnavuepuHa ¢ ruapokeuaom  meau(ll),
XUMUYEeCKne  CBOMCTBaA  pacTBopa  YKCYCHOM KWUCNOThlI,
B3aMMofencTBMe pacTBopa ritokosbl ¢ rugpokeugom megu(ll),
B3anmMoaencTeune Kpaxmana C NOAOM, pelwleHune
9KCrnepuMeHTanbHbIX 3agad no TemamMm «CnupTbl U (GeHONbI»,
«Kap6oHoBbie KUCNoTbl. CNo)Hble 3hupbl».

AsoTcopgep)xalliue opraHu4yeckue coeguHeHuUs.

AMUHbI —  OpraHuM4yeckme nMpousBOLHble  aMMMaka.
Knaccudukauma amMunHOB: anudaTuyeckme WM apoMaTU4YecKue,
nepBuYHble, BTOPUYHbIE W TpeTuyHble. CTpoeHMe MoneKkyn,
o6bwaa ¢opmyna, u30Mepusi, HOMEHKnaTtypa u ¢usmyeckme
CBOMCTBA. XMMMYECKOe CBOWCTBaA anudaTudeckux aMUHOB:
OCHOBHbIlE CBOMNCTBAQ, anKnnnpoBaHue, B3aumMogencTeme
NepBUYHbIX aMUHOB C  asotuctom  kucnoton. Conwu
anKnnaMmMoHums.

AHWUNUH — nNpeacTaBuUTENlb aMUMHOB apoMaTU4ecKoro psiaa.
CTpoeHue aHunuHa. BsanmHoe BAWAHME Trpynn aToOMOB B
Mosnekyne aHmnanHa. OcCo6eHHOCTU XMMUYECKNX CBONCTB aHUIMHA.
KauyecTBeHHble peakuuMm Ha aHuAnH. Crnocobbl MonyyeHuss u
NnpMMeHeHne anudaTtnyeckmx amuHoB. [lonydyeHue aHunnHa U3
HUTpobeH3ona.

AMUHOKUCNIOTbI. HoMeHknatypa n usomepus. OTpenbHble
npeacTaBuUTENN A-aMUHOKUCAOT: UUKH, anaHuH. dusnyeckune
CBOMCTBA aMWHOKMUCIOT. XMMWUYECKME CBOMCTBA aMWHOKMUCIOT
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Kak aM@OTEpPHbIX OpraHMYeCKUX COeAUHEHWUN, peakuus
NOJSINKOHAEHCALNN, obpasoBaHue nenTugHomn CBA3MW.
buonornyeckoe 3HayeHne aMMHOKMUCIOT. CUHTE3 M rMApPOAMU3
nenTupoB.

benku Kak npupoaHblie nonanmepsbl. [lepBuyHas, BTOpuYHasa u
TpeTMyHas CTpPYKTypa 6enkoB. XMMW4YecKne CBOWCTBA OENIKOB:
rMAponus, geHaTypaums, KayeCTBEHHble peakLumm Ha 6enku.

JKcnepuMeHTanbHble MeTOoAbl W3Yy4YeHUA BeLWecTB U UX
npeBpalleHnin. pacTBopeHne 6enKoB B BoAe, JAeHaTypauwus
6enKOB NpW HarpeBaHuu, LBETHble peakunn Ha 6enku, peleHune
9KCNepuMMeHTalNbHbIX 3ajady Mo TemaM «AsoTcoaepkaluume
opraHuyeckue coeauHeHusi» nU «Pacno3HaBaHWe OpraHU4YecKmx
COEeJUNHEHUNN».

BbicokoOMonekynsipHbie CoeAUHEHUS.

OCHOBHble  MOHATUA  XUMWUKU BbICOKOMOJIEKYNAPHbIX
COeANHEHU: MOHOMEP, MOSINMEP, CTPYKTYPHOE 3BEHO, CTEMEHb
nonuMepusaumn, cpegHsasa MonekynspHas Macca. OCHOBHble
MeToAbl CWUHTEe3a BbICOKOMOJIEKYNAPHbIX COeAUHEHUN  —
nonmMmMmepusaumsa U NoIMKOHAeHcaums.

MonumepHble MaTtepuanbl. [nacTMaccbl  (NONNITUNEH,
NOSINMPONUIIEH, NONNBUHUNXNOPUA, NoAnCTMpon,
nonMMeTuIMeTakpunar, nonmkapboHaThl,
nonuaTuneHTepedTanar). YTunmsaumsa n nepepadboTka nnacTuka.

dnacTtomMepbl: HaTypasibHbIN Kay4yyK, CUHTETUYECKME KayuyKU
(6yTaAneHOBbIN, XJIOPOMPEHOBbIN, WU30MPEHOBbLIN) U CUMNKOHDI.
Pe3nHa.

BonokHa:  HaTypanbHble  (X/10MOK,  LWEpPCTb,  LWENK),
MCKYCCTBEHHble (BMCKO3a, aLeTaTHOe BOJIOKHO), CUHTETUYECKME
(kanpoH u naBcaH).

Monumepbl cneuuManbHOro HasHadeHus (TednoH, Kesnap,
3/1eKTPONpPOBOASALLNE NONUMEpPDLI, BUOpasnaraemMble NONUMEPDI).

JKcnepuMeHTanbHble MeTOoAbl W3Yy4YeHUA BeWecTB U UX
npeBpaleHnin: O3HaKoMieHne ¢ obpasuamMum NPUPOAHbLIX W
MCKYCCTBEHHbIX BOJIOKOH, MjacTMacC, Kay4yyKoB, peLlueHune
9KCMepuMeHTanbHbIX 3aga4y no Teme «PacnosHaBaHue
naacTMacc U BOJTIOKOH».

Pac4yéTHble 3agayn.

HaxoxaeHne MonekynsapHon ¢GopMynbl  OpraHU4yeckoro
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COeMHEHUNS MO MAcCOBbIM A0SIAM 3JIEMEHTOB, BXOASALMUX B €ro
COCTaB, HaxoXXAeHue MosekynsapHon ¢hopMynbl OpraHU4YecKoro
coeAnHeHuss no Macce (06bEMY) NPOAYKTOB CropaHus, no
KonmMyecTBy BellecTBa (Macce, 06bEMY) MPOAYKTOB peakLumu
N/ UCXOAHDbIX BELWECTB, yCTaHOBNEHME CTPYKTYPHOM POpMY bl
OpraHMYyecKoro BeLlecTBa Ha OCHOBE ero XMMMU4YecKuMx CBOWMCTB
nnu cnocoboB Nony4yeHus, onpeaeneHne Aoan Bbixoda NpoayKTa
peakuMn oT TeOpPeTUYECKN BO3SMOXKHOIO.

MeXxnpegMeTHble CBA3N.

Peanusauma MexnpeaMeTHbIX CBA3eW MNpu U3y4YeHuwu
opraHuyeckon xumum B 10 Knacce ocyuiecTBnseTca 4epes
MCNONb30BaHNE KakK O6LMX eCTECTBEHHO-HAYyYHbIX MOHATUN, TaK
N MOHATUN, NPUHATbIX B OTAENbHbIX MpegMeTax eCTeCTBEHHO-
Hay4yHOro uukna.

O6Lme eCcTeCTBEHHO-Hay4YHble MOHATUSA: ABMEHME, Hay4YHbIR
dakT, rmnoTesa, Teopus, 3aKOH, aHanNu3, CUHTE3, Knaccndbukaums,
HabnogeHue, N3MepeHue, 9KCMNEePUMEHT, Mozenb,
MoJenmpoBaHue.

®unsnka: MaTepusi, aToM, 3JIeKTPOH, TMPOTOH, HEWNTPOH,
MOJIeKy/la, 9HEepreTUYecknin ypoBeHb, BELLECTBO, TeN0, O6BbEM,
arperaTHOe COCTOSiIHMEe BewecTBa, GUNYECKME BEJIUYUHDI,
eINHNLbl U3MepeHUs, CKOPOCTb, SHEPrus, Macca.

Buonorusa: knetka, opraHuM3am, 3Kocuctema, o6uochepa,
MeTabonnam, HacneACTBEHHOCTb, aBTOTPOMHbIN n
reTepoTpodHbIN TUN NUTaHNA, 6poxkeHne, GOTOCUHTES, AblXaHue,
6enKun, yrneBoabl, XX1pbl, HYKNENHOBbIE KUCNOTbl, HEPMEHTbI.

eorpadus: nonesHble CKONaeMble, TOMMBO.

TexHonorna: nuuieBble NPOAYKTbl, OCHOBbI pauuMoHanbHOro
nUTaHuAa, MOKLMe cpeacTBa, MaTepuasbl N3 UCKYCCTBEHHbIX U
CUHTETUYECKMX BOJIOKOH.

11 KJIACC

ObLLAA N HEOPIAHUYECKAA XUMUA

TeopeTnyeckme OCHOBbI XUMUMN.

AtoM. CocTaB aTOMHbIX f4ep. XUMUYECKUN INIEMEHT.
N3oTonbl. CTpoeHMe  SNEeKTPOHHbIX  060SIOYEK  aTOMOB,
KBaHTOBble 4ucna. JHepreTnyeckme YPOBHU U MOAYPOBHM.
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ATOMHble opbuTanu. Knaccudbmkaumsa XuMMYeCKnx asieMeHTOB (s-,
p-, d-, f-anemeHTbl). PacnpegeneHme 3neKTpoOHOB MO aTOMHbIM
opouTansaM. INEKTPOHHbIe KOH(MUrypaununm aTtoMOB 3/1EMEHTOB
NepBOro—4YeTBEPTOro NEPMOLOB B OCHOBHOM W BO3OYXXAEHHOM
COCTOSIHUW, 9NeKTPOHHble KOHbUrypaumm NOHOB.
ONeKTpoOoTpULaTesIbHOCTb.

Mepunognyeckmn 3akoH u [lepnogmnyeckas cuctema
XUMUYECKUX 9JIEMEHTOB an. MeHpaeneeBa. CBA3b
nepuoamyeckoro  3akoHa KU [lepyoanyeckon  CUCTEMDI
XUMWYECKUX 3N1IeEMEHTOB C COBPEMEHHOW Teopuen CTPOeHuA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUA CBOWCTB XUMMUYECKUX
9/1IEMEHTOB U 06pasyeMbIX UMUK NPOCTbIX N CMOXHbIX BELLECTB MO
rpynnamMm u nepuogam. 3HayeHue nepuogmdeckoro sakoHa [.U.
MeHpeneesa.

XuMunyeckas cBAsb. Buabl XuMmnyeckon cBA3un: KoBaneHTHas,
MOHHasH, MeTannmyeckas. MexaHu3Mbl obpaszoBaHus
KOBAJIEHTHOW CBSI3N. OOMEHHbI W [OHOPHO-aKLUENTOPHbIN.
dHeprma n anvHa cBAsn. [lonApHOCTb, HanpaB/IeHHOCTb W
HacbllLaeMOCTb  KOBaNleHTHoOM  cBA3U.  KpaTHble  cBA3W.
BonoponHas cBA3b. MeXXMonekynsapHble B3aMuMoencTBuS.

BanieHTHOCTb M BaneHTHble BO3MOXXHOCTU aTtoMoB. CBA3b
S9NIeKTPOHHOM CTPYKTYpbl MOJIEKy/l C WX TeoOMeTpPUYEeCKUm
cTpoeHMeM (Ha npuMepe COeAUHEHUI 3NEMEHTOB BTOPOro
nepuopaa).

NpeacrtaBneHne O KOMMJEKCHbIX coepguHeHnax. CocTtas
KOMMJIEKCHOIO  MOHa:  KOMMJeKcoobpasoBaTesb, JnuUraHapl.
3HayeHue KOMIMJIEKCHbIX COegNHEHUN. [ToHATHE o]
KOOPANHALNOHHON XUMUMW.

BewiectBa MOJIEKYNAPHOrO U HEMONEKYNAPHOro CTPOEHUS.
Tunbl KPUCTANMYECKUX pelléTok (CTPYKTyp) W CBOWCTBA
BeLlecTB.

[NOHATME O AucCnepcHbIX cuctemax. MICTUHHble pacTBOpbI.
MNpepctaBneHMe 0 KONOMAHbIX  pacTBopax.  Crnocoo6bl
BblpaXXeHNA  KOHLEHTpauuMm pacTBOpPOB: MaccoBas [[onA
BelllecTBa B pacTBOpe, MOJIPHaa KOHLUeHTpauma. HacblleHHble
n HeHacbllLeHHble pacTBOpbI, pacTBOPUMOCTb.
Kpuctannormgparbl.

Knaccndumkauunsa n HoMeHknaTypa HeopraHM4eCcKnx BeLLecTB.
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TpuBnarnbHble Has3BaHuUA OTAENbHbIX npencraBuTenen
HeopraHM4yecKkux BeLLecTB.

Knaccudukaumsa XmuMnUyecknx peakumin B HeOpraHM4yeckom u
OpraHM4yecKkom XuUMMU. 3aKOH COXpPaHEHMA MacCbl BELLECTB;
3aKOH COXpaHeHUs N npeBpal,eHUss SHEpPrum npu XMMUYECKmnx
peakuuax. TennoBble 3ddEKTbI  XMMUYECKUX  peakuui.
TepMoxMMnyeckne ypaBHeHuUA.

CKOpOCTb XMMWYECKOW peakuun, eeé 3aBUCUMOCTb OT
pas3nnyHbiX ¢hakTopoB. [OMOreHHble U reTeporeHHble peakunu.
KaTtanus u katannsaTtopbl.

ObpaTuMble ” HeobpaTUMble peakuun. Xumuyeckoe
paBHoBecue. KOHCTaHTa XMMMU4YecKoro paBHoBecus. PakTopbl,
BNAKOWME  HaA  TMOJIOXKEHNE  XMMWYECKOro  paBHOBECUS:
TemMnepaTypa, faBJrieHue n KOHLIeHTpaumu BeLlecTB,
yyacTBylowmx B peakuuun. lNpuHuunn Jle LaTenbe.

dnekTponutuyeckana auccoumaumnsi. CunbHble M cnabble
anekTponntbl. CTeneHb guccoumnauunn. Cpefa BOAHbIX paCTBOPOB:
KWUCNOTHas, HenTpanbHas, wenoyHasa. BogopogHbin nokasaTtenb
(pH) pactBopa. M'Maponus conei. Peakumm MOHHOro o6MeHa.

OKNCNUTENbHO-BOCCTAHOBUTENbHbIE  peakumn. CTeneHb
okucnenma. Okucnutenb KW BoccTaHoBuTenb. [lpoueccol
OKWUCIIEHMSA W BOCCTaAHOBNEHUA. BaHelwmne OKUCNUTENN U
BOCCTaHOBUTENW. MeTof 9NeKTPOHHOro 6anaHca. dNeKTposnus
pacTBOPOB M pacrnjiaBoB BeLLECTB.

JKcnepuMeHTanbHble MeTOoAbl W3Yy4YeHUA BeWecTB U UX
npeBpaLLeHnn: passioXeHue nepokcuaa BoAopoAa B
NPUCYTCTBUKM KaTanusaTtopa, MOL4eNn KpUCTanIM4yecKmx peLlEToK,
npoBefeHMe peakuuMi WOHHOro Ob6bMeHa, ornpeaeneHue cpegbl
pacTBOpPOB C MOMOLLbKO WHAWMKATOPOB, W3yyeHWe BIIUAHUA
pas/inyHbiX (aKTOPOB Ha CKOPOCTb XMMWUYECKOW peakuum W
NOJIOXKEHME XMMNYECKOro paBHOBECUS.

HeopraHuyeckasa xumus.

[TonoxeHne Hemetannos B [lepyoanyeckon cucrteme
Xummyecknx anementoB .M. MeHpeneeBa M 0OCOOBEHHOCTU
CTpOoeHuss wunx atomoB. Pusnyeckne cBOUCTBA HEMETANSOB.
AnnoTponusa HemeTannoB (Ha npuMepe KuUCNopoda, Cepbl,
cdochopa v yrnepopaa).

Boaopog. lNonyyeHne, pusnyeckne n xumMmyeckne CBOMCTBaA:
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peakumMm c MeTannaMum M HemeTansamu, BOCCTaHOBUTESIbHbIE
csonctea. ' mgpuabl. ToNAMBHbIE 3/IEMEHTDI.

[anoreHbl. HaxoxxaeHue B npupope, cnocobbl Mosy4YeHus,
duUsnyeckme U xumumyeckue cBoucTBa. [anoreHoBoA4OpPOAbI.
BaxkHenwmne Kucnopofcozepxailine coeanHeHUs rasioreHoB.
JlabopaTopHbie U  MNPOMbILWJIEHHbIE  CMOCOObl  MOJTyYEeHMUS
ranoreHoB. [NpMMeHeHne ranoreHoB U UX COeUHEHUN.

Kucnopopn, 030H. JlabopaTopHble W  MNPOMbILLIEHHbIE
cnocobbl nonyyeHus kucnopopa. dusmyeckne M XuUMUYECKue
CBOUCTBa W MpUMeHeHWe Kucnopoda W o30Ha. Okcuabl u
nepokcuabl.

Cepa. HaxoxgaeHwe B npupoae, CMNOCOO6bI MOSydYeHuUs,
dbunsnyeckmne n xummyeckume ceomnctea. Ceposogopos, cynbduapl.
Okcug cepbl(IV), okeng cepbi(VI). CepHucTas u cepHasi KUCNOTbI U
nx conn. OCO6eHHOCTN CBOMCTB CEPHOWM KUCNOTbl. [IpUMEHeHune
cepbl N eé coeAUHEHUN.

A30T. HaxoxpgeHne B npupoae, CMocob6bl MNOMyYeHus,
dbnsnyeckne Un XUMHUYECKME CBOMCTBA. AMMMAK, HUTpPUAbI.
Okenpabl a3oTa. A30TUCTass M a3oTHasi KUCNOTbl M UX CONMW.
OCO6EHHOCTU CBOMCTB a30THOWM KUCNOTbI. [IpuMeHeHne a3oTta u
ero coeguMHeHnn. A30THble YA06peHus.

docohop. HaxoxpeHne B npupope, crnocobbl MNONyYeHUs,
dusnyeckne n xmmmyeckme ceonctea. docohduabl n dbochuH.
Okeunpbl docdopa, pochopHasa kucnota n eé conu. NpumeHeHue
dbocdopa u ero coeanHeHmmn. ocdopHble yaobpeHus.

Yrnepoa, HaxoxpeHne B npupoge.  ANNOTPOMHble
Mogudukaummn. dGnsmyeckne U XMMMYeckme CBOMCTBA MPOCTbIX
BelLecTB, ob6pa3oBaHHbIx yriepogom. Okeua yrnepoga(ll), okenpg
yrnepoga(lV), yronbHas Kucnota u eé conu. AKTUBMPOBAHHDIN
yronb, agcopbumns. dynnepeHnbl, rpadeH, yrnepoaHble HaHOTPYOKMU.
[puMeHeHMe MpOCTbIX BewecTB, 06pa3oBaHHbIX Yraepoaom, U
€ro coeuHeHnN.

KpeMHuin. HaxoxxaeHue B Npupoae, Cnocobbl NOMy4vYeHus,
bumsnyeckme Un xummdeckume ceoicTBa. Okcua kKpeMHus(1V),
KpeMHMeBas KWUCMoTa, cunukaTbl. [puMeHeHne KpeMHUSA U ero
coeguHeHun. CTekno, ero nosyyeHue, BUAbl CTekna.

[MonoxeHne ™etTamioB B [leppuogmnyeckon  cucrteme
XUMUYECKUX 3N1eMeHTOB. OCOBEHHOCTU CTPOEHUSI ANTIEKTPOHHbIX
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obonoyek atomoB MeTanno. O6wwme dusnyeckne CBONCTBA
MeTannoB. lNpumMeHeHne MeTannoB B 6bITy U TexHuke. Cnnasbl
MeTassioB.

ONEeKTPOXMMUYECKNI paf HanpskeHun metannos. O6ine
cnocobbl nonyyeHus MeTasoB: rmgpomeTannyprus,
NUpoMeTanyprus, asiektpometannyprua. NoHaTne 0 KOpposum
MeTannoB. CNocobbl 3aLnTbl OT KOPPO3UMU.

O6buwas XapakTtepuctumka MeTansoB |A-rpynnbl
[Nepnoanyeckon cuUCTEMbl XMMWYECKUX 3anemMeHToB. HaTtpuu u
Kanum: nonyyeHue, ¢usnyeckme uM XMMUYECKUE CBOWCTBAQ,
NpPMMeHeHne NPOCTbIX BELWECTB N NX COeAUHEHUN.

O6buwas XapakTtepuctumka MeTannoB [IA-rpynnbl
[Mepnognyeckon CUCTEMbl XMMWYECKUX 3nieMeHToB. MarHum u
Kanbuuin: nonyvyeHune, @usndeckne M XMMUYECKMe CBOMNCTBA,
NnpMMeHeHne NpOCTbIX BeLeCTB U UX coeAMHEHUN. XXECTKOCTb
BOZbl M CNOCOObI €€ YCTPaHEHMUS.

ANIOMUHMIA:  nNonydyeHue, @U3MYECKNEe U  XUMUYECKUe
CBOMCTBAa, NMPUMEHEHMEe MPOCTOro BewecTBa U ero CoeguHeHUN.
AM@OTepHble CBOWCTBa OKcuMAa W ruMapokcMaa antoMUHUSA,
rMOPOKCOKOMIMIEKCHI aNtOMUHUA.

O6was xapakTepucTMka MeTannoB nob6oyHbix nogrpynn (b-
rpynn) MNepnoamyeckon CUCTEMbI XUMUYECKUX SNIEMEHTOB.

dunsnyeckme n XUMUYECKMe CBOWCTBA XpoMa W ero
coeanHeHunin. Okcuabl u rugpokeuabl xpoma(ll), xpoma(lll) u
xpoma(VI). XpomaTbl 1 AUXpOMaThbI, UX OKUCIUTENbHbIE CBOMCTBA.
[NonyyeHne n npMeHeHue xpoma.

dunsnyeckme M XxXuUMMYecKue CBOWCTBaA MapraHua u ero
COoeUHEHUN. Ba)xHenLuune coeMHEeHUs mapraHua(ll),
mapraHua(lV), mapranua(Vl) w wmapranua(VIl). MepmaHraHaT
Kasins, ero OKUCnuTesnbHble CBOMUCTBA.

dusnyeckme n XMMUYECKME CBOWMCTBA Xenesa WU ero
coeamHeHun. Okcuabl, rugpokeuabl n conu xenesa(ll) wu
xenesa(lll). MonyyeHne n NpUMeHeHNe Xenesa u ero CrnjaBoB..

dunsmyeckne “n XMMMUYECKMe CBOWCTBA Mean U eé
coeAnHeHun. NonyyeHne n NpUMEHeHNe Mean n e€ CoeUHEHNN.

LIMHK: nonyyeHune, ¢uanMyeckme M XUMUYECKME CBOWNCTBA.
AM@oOTepHble CBOWCTBA OKCMAA WU MAPOKCMAA  UWMHKA,
rMOPOKCOKOMMNEKCbl UWHKA. [lpuMeHeHMe UMHKA U ero
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COeNHEHUN.

OKcCnepuMeHTasnbHble MeToAbl W3Yy4YeHUs BeWwecTB WU UX
npeBpaLLeHNin: nsyyeHne obpasLloB HEMETANOB, FOPEHNE Cepbl,
dochopa, xenesa, MarHMa B KUCIIOPOAE, U3Yy4YEHUE KOSNEKLUN
«MeTannbl M cnnaebl», B3aUMMOAENCTBME  LLUENOYHbIX WU
LEeNOYHO3EMENbHbIX ~ MeTanioB € Bogon  (BO3MOXHO
MCcnosib3oBaHWe BuAeoMaTepuasnoB), B3anMOAeNncTBue UMHKA U
Xenesa C pacTtBopaMu KWUCNOT W LieNoYeln, KayecCTBEHHble
peakuuM Ha HeopraHuM4yeckue aHuOHbl, KaTUOH BoAopoJa W
KaTWUOHbl MeTansoB, B3anMoaencTaeme ruipoKCnLoB astoMUHNUA U
LMHKaA C pacTBopaMuM KUCIOT WU  LUEeNIoYen, peLueHune
aKcrnepuMeHTasnbHbIX 3aga4y no Temam «lanoreHbl», «Cepa n eé
coeguHeHus», «A30T n dochop N nx coeguHeHus», «Metannbl
rNaBHbIX NoArpynn», «MeTansibl NO60YHbIX NOArPYNM».

XUMUA U XXU3HbD.

Ponb xuMmm B o0b6ecrneyeHMuM YCTOMUYMBOIO pasBUTUSA
yenoseyectBa. [lOHATME O HayyHbIX MeToAax MO3HaHUA W
MeTOL4O/IOrMMU  Hay4yHOro uccnepoBaHus. HayuHble MpUHUKIbI
opraHusaumMn XuMMMU4eckoro npousBoacTBa. [lpoMbllIeHHbIe
Croco6bl MOJyYeHUs BaXKHeMWMX BellecTB (Ha npumepe
NPOM3BOACTBA aMMWaKa, CEpHOM  KUCMOTbl, MeTaHoNa).
[pOMbILLNEHHbIE CMNOCOObLI MOSYYEHUS] METasIoB U CMiaBoOB.
XUMUYeCcKoe 3arpssHeHuMe OoKpyXawuwen cpeabl U ero
nocnegcTeusa. Ponb XuMuM B 06eCneYeHMM IHEpreTMyecKomn
6e30MacHOCTH.

XumMus n 300poBbe YernoBeka. JlekapCTBeHHble cpeacTBa.
[MpaBuna uCrnonb3oBaHUA JieKapCTBEHHbIX MpenapaToB. Ponb
XUMUU B PasBUTUN MeAULMUHDI.

XUMUA NULM: OCHOBHblE KOMMOHEHTbI, NULLEBbIE [O6ABKMU.
Ponb xumum B o6ecneyeHnm nmiLeBor 6e30nacHoOCTW.

KocmeTnyeckme wun napdroMepHble cpeacTtBa. bbiToBas
xumusa. [paBuna 6€30MacHOr0 UCNOSb30BaHUA MnpenapaToB
6bITOBON XMMUK B MOBCEAHEBHOMN XNU3HMU.

XUMUSA B CTPOUTENIbCTBE. Ba)XHeWWwune CTPOUTEsIbHbIE
MaTepuanbl (LeMEHT, 6eTOH).

XumMuss B cenlbCKOM  xo3AKUcTBe. OpraHuyeckne u
MWHepasibHble ya06peHus.

CoBpeMeHHble KOHCTPYKUWMOHHble MaTepuasbl, Kpackw,
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CTeKJ10, KepamMuka. MaTtepuarnbl ans 9NEKTPOHUKMN.
HaHoTexHonormm.

Pac4yéeTHble 3agaun.

PacuyéTtbl: Maccbl BewectBa uanm o6béEMa rasoB Mo
N3BECTHOMY KOSIMYECTBY BeLLECTBa, Macce uUam 06bEMY OAHOro
M3 yyacTBYlOWMX B peakuum BellecTB, Maccbl (06bEMa,
KONuYyecTBa BelLlecTBa) NPOAYKTOB peakuuu, €cnn OAHO U3
BELeCTB WUMeeT npumecu, Maccbl (06bEMa, KonMYyecTBa
BellecTBa) NpoAyKTa peakuuun, ecnm O4HO M3 BELLeCTB AaHO B
BMOEe pacTBopa C  OnNpefeniéHHoOM  MaccoBOWM  Aoneu
pacTBOPEHHOro BeWecTBa, MaAcCOBOWM [0/ U MOJISIPHOM
KOHLEeHTpaumn Bewectsa B pacTBoOpe, A0/N Bbixoga MpoayKTa
peakumn OT TEOPETUYECKN BOSMOXHOIO.

MexnpegMeTHble CBA3N.

Peanusauua MexnpeaMeTHbIX CBA3EN NpU N3YyYEHUU OOLLLEN
N HeopraHuyeckom xmmum B 11 Kracce OCyLleCcTBNAETCA 4yepes
MCNoNb30BaHNe Kak 06LMX eCTEeCTBEHHO-HAy4YHbIX MOHATUN, TaK
N MOHATUN, NPUHATbIX B OTAENbHbIX NMpegMeTax eCTeCTBEHHO-
Hay4YyHOro uukna.

O6ume ecTeCTBEHHO-Hay4YHble MOHATUSA: ABMIEHME, Hay4YHbIN
daKT, rmnoTesa, Teopusi, 3aKOH, aHann3, CUHTE3, Knaccudpukaums,
NepUOANYHOCTb, HabNAEeHUe, U3MepeHUE,  IKCMEPUMEHT,
MoZAeNnb, MOAeNnpoBaHue.

dunsunka: Matepuss, MUKPOMUP, MaKpPOMMUpP, aTOM, SNEKTPOH,
NPOTOH, HEUTPOH, MOH, U30TOMbI, PafNOaKTUBHOCTb, MOJIEKYNa,
9HepreTUYeCcKuM ypoBeHb, BELLECTBO, Teso, 06bEM, arperatHoe
COCTOSIHME BeELLEeCcTBa, npeanbHbli ras, Guanyeckue BeNUYUHDI,
eINHNLbl U3MEepPEeHNs, CKOPOCTb, SHEpPrus, Macca.

Buonorua: knetka, opraHuM3m, 3Kocuctema, o6uochepa,
MeTab0oM3M, MaKpOo- U MUKPOSNEMEHTbI, BENKMU, XXUPbI, yTNeBOAbI,
HYK/TEMHOBbIE KUCOTbl, (EPMEHTbl, FOPMOHbI, KPYyroBopoT
BeLLeCcTB U NMOTOK 9HEePrum B 9KOCUCTEMAX.

[eorpadusa: MuUHepanbl, TrOpHble MOpoAbl, MOoNesHble
nckoraemble, TOMJNBO, PECYpCbil.

TexHonornsa: xmumMm4yeckasa NpPoOMbILLIEHHOCTb, MeTannyprus,
CTpOUTENbHbIe MaTepuanbl, CeNbCKOXO03ANCTBEHHOE
NpPoM3BOACTBO, NULLLEBAsA NMPOMBbILLNEHHOCTb, dapMaueBTUYecKas
NPOMBILLIEHHOCTb, NMPOU3BOACTBO KOCMETUYECKUX MnpernapaTos,
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npon3BoacTBO KOHCTPYKUUOHHbIX MaTepuanoB, 3J1IEKTPOHHAA
NPOMbIWTIEHHOCTb, HAHOTEXHOJ1IOTNN.
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NJTAHNPYEMbIE PE3YJIbTATbI OCBOEHUA TPOIPAMMBI T10
XMMUN HA YT TTYBJIEHHOM YPOBHE CPEOHEIO OBLUENO
OBPA30OBAHUA

JINYHOCTHBbIE PE3YJIbTATHI

B cooTBETCTBUM C CUCTEMHO-AEATENbHOCTHbIM MNOAXOAO0OM B
CTPYKTYpe JIMYHOCTHbIX pe3ynbTaTOB OCBOEHUA npegmMeTa
«XnMusi» Ha ypoBHE cpepHero ob6uiero o6pasoBaHnNS BbiAeNEeHbDI
chegywouwme  coCTaBnsilowWMe:  OCO3HaHMe  oby4daroLuMuUcs
POCCUMUCKOWN  rpaXKfaHCKON UOAEHTUYHOCTU;, TOTOBHOCTb K
caMopas3BUTUIO, CaMOCTOATENIbHOCTU W  caMOoOMNpenesieHNto;
Hanuyne MoTuBauMM K OBYYEHMUIO, FOTOBHOCTb U CMOCOGHOCTb
obyyalroLMXCa PYKOBOACTBOBATbCA TMPUHATbIMM B 06LLECTBE
npasuMiamMn MU HOpMaMu MOBeLEHUA; HanuuMe MnpaBOCO3HaHWUSA,
9KOJIOrMYEeCKOM KynbTypbl; CMOCOBGHOCTb CTaBUTb LIESIN N CTPOUTb
YXWU3HEHHbIe MNnaHbl.

JINYHOCTHbIe pesynbTaTbl OCBOEHUA npeaMeTa «XUMUA»
oTpaxkatoT CHOPMMPOBAHHOCTb OMblTa MO3HaBaTeNbHON U
NpakTUYeCcKon [eATeNbHOCTM obyyarlmuxca B npoLecce
peanusaummn obpasoBaTelbHOM AeATENIbHOCTMW.

JINYHOCTHbIe pesynbTaTbl OCBOEHUA npeaMeTa «XUMUA»
oTpaxkatoT CchHOPMUPOBAHHOCTb OMbiTa MNO3HABATEIbHON U
NpakTUYeCKon [eATEeNbHOCTM obyvarlmxca B npoLecce
peanusaumn obpasoBaTeNibHOW AEATENIbHOCTW, B TOM 4uUCne B
yacTu:

1) rpak,aHCKOro BOCMUTaHUS:

0CO3HaHMA 06YYatoLMMUCA CBOUX KOHCTUTYLIMOHHbIX NpaB U
063aHHOCTEN, YBaXKEHUS K 3aKOHY 1 MPaBONoOpsAaKYy;

npeacTtaBfieHUss O couMnanbHbIX HOpMax W npaBunax
MEX/IMYHOCTHbIX OTHOLUEHU B KONNIEKTUBE;

rOTOBHOCTU K COBMECTHOW TBOPYECKOW [eATesIbHOCTU Mpu
CO34aHUN  YYEOHbIX  MNPOEKTOB, pPELEeHUM  Y4YEeOHbIX U
nosHaBaTesIbHbIX 3apay, BbIMNOJIHEHUU XUMUYECKNX
9KCMepUMEHTOB;

CMOCOBGHOCTU NOHMMAaTb U MPUHUMATb MOTUBbI, HAMEPEHUS,
NOTUKY W aprymeHTbl ApYyrux npu aHanuse pasfiMyHbiX BUAOB
y4yebHOM feATENbHOCTH,;
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2) NaTPMOTUYECKOro BOCMUTAHUSA:

LEHHOCTHOIO OTHOLLUEHUS K WUCTOPUYECKOMY M Hay4yHOMY
Hacneanto OTEYECTBEHHOM XUMUY;

yBaXeHUs K npoLleccy TBop4YyecTBa B 06/11acTM Teopuu WU
NPaKTUYECKOrO TMPUJIOXKEHUS XUMMUW, OCO3HAHUSA TOro, 4TO
JaHHble HayKu ecTb pe3ynbTaT AJIUTesNbHbIX HabMoAEHUN,
KPOMOT/INBbIX 3KCMEPUMEHTAsIbHbIX MOUCKOB, MOCTOAHHOIO
TPYAa YYEHDIX U MPaKTUKOB;

MHTepeca M No3HaBaTes/lbHbIX MOTMBOB B MOJIyYEHUU U
nocrnegyroweM  aHanuse  uHPopmMauMm O  NepenoBbiX
JOCTVXXEHUAX COBPEMEHHOM OTEYECTBEHHOWN XUMUW;

3) AyXOBHO-HPaBCTBEHHOIO BOCMUTAHMUS:

HPABCTBEHHOr0 CO3HAHUS, 3TUYECKOrO NOBEAEHUS;

CNOCOGHOCTM  oOueHMBaTb  CUTyauumKn, CBSA3aHHble C
XUMUYECKUMU SIBNIEHUAMU, U NPUHNUMATb OCO3HaHHbIE PELUeHUs,
OPMEHTUPYACb HA MOpPaJsIbHO-HPABCTBEHHbIE HOPMbI U LLIEHHOCTY;

FOTOBHOCTU OLleHMBaTb CBOE MoBeAeHMe U MOCTYNKU CBOMUX
TOBapuLLEeA C NO3ULMUA HPABCTBEHHbIX W MPaBOBbIX HOPM U C
YYETOM OCO3HaHUA NOCNeACTBMUIA NOCTYNKOB;

4) hbopMUpOBaHUA KYNbTYpbl 340POBbS:

NOHNUMAHMSA LIEHHOCTEN 3[0pOBOro M 6e3omnacHoOro obpasa
XXW3HKW, HeobXOoAMMOCTU  OTBETCTBEHHOINO  OTHOLWIEHMS K
cO6CTBEHHOMY (PM3NYECKOMY M NCUXNYECKOMY 3[4,0POBbIO;

COOMOAEHUA  MnpaBuil  6e30MacHOro  obpalleHus
BewecTBaMn B ObITy, MNOBCEAHEBHOW XMW3HW, B TPYAOBO
NeATeNbHOCTY;

MOHMMaHNA  LUEHHOCTU MpaBUi  UHAUBMAYANbHOrO W
KOJUNEKTUBHOIO  6€30MacHOro  MOBeAEeHUs B CUTyauusix,
YrPOXXatoLmnX 340POBbIO U XXU3HW N0 AeN;

OCO3HaHWA MOCNeACTBUA U HENPUATUA BPeAHbIX NPUBbIYEK
(ynoTpebneHus ankorons, HapKOTUKOB, KYpeHUs);

5) TpyAoOBOro BOCNUTaHUS:

KOMMYHUKaTUBHOW KOMMETEHTHOCTH B y4yebHo-
nccnenoBaTeNbCKON [eATeNIbHOCTH, OOLEeCTBEHHO MOJIE3HON,
TBOPYECKOWN N APYrMX BUAAX AEATENbHOCTY;

YCTAHOBKM Ha aKTMBHOE y4yacTue B PeLUeHUN NMpaKTUYecKnx
3aja4y coumanbHOW HarnpaBfieHHOCTU (B paMKax CBOEro Kiacca,
LUKOJIbI);

C
7
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MHTepeca K MpaKTU4YeCKOMy  UM3y4yeHuro  npodeccum
pas/IMYHOro poJa, B TOM YUCNE Ha OCHOBE MPUMEHEHMUS
NpeAMETHbIX 3HaHUIM MO XUMWUK;

yBaXKeHUs1 K TPyAy, NtoAasam Tpyga v pesynbTaTaMm TpyAOBOM
AeATENbHOCTY;

FOTOBHOCTU K OCO3HAHHOMY BblIO6OpPY MHAMBUAYANIbHOW
TpaekTopun obpasoBaHus, byaywen npodeccun n peanusauum
COOCTBEHHbIX >XU3HEHHbIX TMMJAHOB C YYETOM JIMYHOCTHbIX
MHTEepecoB, CNOCOBHOCTEN K XMMUKN, MHTEPECOB M NOTPeBbHOCTEN
06LLecTBa;

6) 9KOJIOrMYECKOro BOCNUTAHUSA:

9KONOrMYeckn LienecoobpasHoro OTHOLLIEHUS K Npupoae Kak
MCTOYHUKY CYLLECTBOBAHUS XXN3HN Ha 3eMIE;

MOHMMaHUA  rNo6anbHOrO  XapakTepa  9KOSIOrMYeCcKux
npoéneM, BAUSAHUA 3KOHOMMYECKUX MPOLLECCOB Ha COCTOsIHUE
NpPUPOAHON U couunanbHOM cpefbl;

OCO3HaHWA HeobXOAMMOCTM MCMOJSIb30BaAHUA LOCTUMXKEHUN
XUMUU ans peLLueHus BOMPOCOB pauMOoHanbHOro
NpPMpPOAONOSb30BaHUS;

aKTUBHOINO HeNpuATUA  OEeNCTBMA, NPUHOCALLMX Bpen
OKpYyXarLlen npupoaHon cpepe, YMeHUA NpPOrHosnpoBaTb
HebnaronpuaTHble aKonormyeckue nocneacTeus
npeanpuHUMaeMblX 4ENCTBUN U NpeaoTBpaLlaTth UXx;

HanMumsa pasBUTOro 9KOJI0rM4ecKoro MblLLSIEHNS,
9KOJIOrMYEeCKON KyNbTypbl, ONbiTa AEATENbHOCTU 3KOIOrMYECKOn
HanpaBfNeHHOCTW, YMEHUS  PYKOBOACTBOBATbCA UMM B
nosHaBaTesibHOW, KOMMYHUKaTUBHOW U couuanbHOW MpaKTuke,
CMNOCOBGHOCTU U YMEHUS aKTUBHO MPOTMBOCTOSATb WMOEONOrnm
xemodobuu;

7) UEHHOCTU HayYYHOro NO3HAHUSA:

MWPOBO33PEHMUS, COOTBETCTBYHOLLEIO COBpPEMEHHOMY
YPOBHIO pasBUTMSA HAYKN U OOLLLECTBEHHOW NPaKTUKW;

NOHUMAHUA cneunPuUKn XMMUM KakK HaykKu, OCO3HaHUS eé
ponn B (GpOPMMPOBAHUM paLMOHANbHOMO HAy4YyHOro MbILIEHNUS,
CO3[aHNN LEeNOoCTHOro MpeAcTaBfieHUss 06 OKpYyXXatowemM Mupe
KaKk O eAUHCTBe NMpuUpoabl U YenoBeka, B NO3HAHUM NMPUPOAHbIX
3aKOHOMEPHOCTEN U peLleHn NPo6IeM COXPaHEHUS MPUPOAHOIo
paBHOBeCMHS;
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yOEeXXAEHHOCTM B OCOOGOM  3HAYMMOCTU  XUMUWU OIS
COBpPEMEHHOW umMBUIn3aunm: B eé ryMaHUCTUYECKOmn
HanpaBfIeHHOCTM M Ba)XHOW PpO/M B CO3[aHMM HOBOM 6asbl
MaTepuanbHON KynbTypbl, B PeLEeHUNn rnobdanbHbiX NPo6eEM
YyCTONYNBOIo pasBUTUS YyesioBeyecTBa - CblpbeBOWN,
9HEepreTUYeCcKomn, NULLEBOM M IKOJIOrMYEecKon 6e30macHoOCTH, B
pasBUTUN MeLULNHbI, 06ecneyeHnm YCNOBMI YCMELHOro Tpyaa u
9KOJIOrnMYeCckn KOM@POPTHON XMU3HM KaXKA0ro YneHa obLecTBa;

€CTeCTBEHHO-Hay4YHOMW FPaMOTHOCTU: MOHMMaHUSA CYLLHOCTU
MeTOZOB MO3HaHWA, WUCMNOJIb3yeMbIX B €CTEeCTBEHHbIX HayKax,
CNOCOBHOCTU MCNOJIb30BaTb NOJSlyYaeMble 3HaHUA ANS aHanmn3a u
OOBACHEHUS ABNEHUM OKPYXXAMOLWEro Mmpa U MPOUCXOAALMX B
HEM N3MEHEHWN, YMEHUA fenaTb 060CHOBaHHbIE 3aK/IFOYEHUS Ha
OCHOBE Hay4yHblX (aKTOB M UMEKLWUXCA [AaHHbIX C Lenbio
NoslyYyeHns AO0CTOBEPHbIX BbIBOAOB;

CNOCOBGHOCTU CaMOCTOATENIbHO MUCMOIb30BaTb XMMMUYECKMe
3HaHMUS ONA  peleHus npobneM B peasibHbIX XXWU3HEHHbIX
CUTyauusx;

MHTepeca K No3HaHUIo, UCCnefoBaTeIbCKON AeATENbHOCTY,

FOTOBHOCTU U CNOCOBHOCTU K HEMNPEPbIBHOMY 06pa30BaHMI0
M caMoobpas3oBaHUIO, K aKTUBHOMY MOJIyYEHUIO HOBbIX 3HAHWN
MO XMMUN B COOTBETCTBUU C XXUSHEHHbIMWN NOTPEOHOCTAMMY;

MHTepeca K OCOB6eHHOCTSIM TpyAa B pasfinMyHbIX cdepax
npodeccnoHanbHON AeATENbHOCTH.

METAIMPEOMETHBIE PE3YJIbTATDI

MeTanpegMeTHble pe3ynbTaTbl OCBOEHUS MporpamMmbl Mo
XMMWUKN Ha YPOBHE CpeAHEero obLero o6paszoBaHNsa BKIKOYALOT:

3Ha4YnMble Ans dbopmMmpoBaHus MWPOBO33PEHUS
obyyaroLmxcs MeXANCLUUNINHAPHbIe (MexxnpeaMeTHbIE)
O6LLIEHayYHble MOHATUSA, OTpaXkarolMe LesIOCTHOCTb Hay4YHOM
KapTuUHbl MMpa n cneundmnky MeToA0B NO3HAHUS, UCMOJIb3YEMbIX
B €CTECTBEHHbIX Haykax (MaTepusi, BELLLECTBO, SHEPrUsl, ABJIEHME,
npouecc, CWUCTeMa, HayyHbli daKT, nNpUHUUN, TUnoTesa,
3aKOHOMEPHOCTb, 3aKOH, Teopusi, uccnepgoBaHue, HabnogeHue,
N3MepeHune, 3KCNEePUMEHT 1 Aapyrue);

yHMBepcasibHble Yy4ebHble pAencTBuA (No3HaBaTesbHblE,
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KOMMYHUKATUBHDIE, PerynaTuBHbIE), obecneynBatoLime
dbopmMupoBaHme (PYHKUNOHANIBHOW FPAaMOTHOCTU U COLMaNbHOWN
KOMMEeTEHLUM 06yYaroLLNXCS;

CNOCOGHOCTb 06YyYaroLNXCA WUCNONb30BaTb OCBOEHHbIE
MeXAUCLMNNNHapHbIE, MWPOBO33pPEHYECKME 3HaHUSA n
YHUBEpCalbHble Y4yebHble [eNCTBMA B MO3HABATENIbHOM U
couuanbHOM NpakTUKe.

MeTanpegMeTHble pesynbTaTbl OTpaXakT OBJlafieHune
YHUBEpPCanbHbIMMU y4€6HbIMU no3HaBaTesIbHbIMU,
KOMMYHUKATUBHbIMWU U PEryNAaTUBHbIMU AEACTBUAMMN.

Mo3HaBaTesIbHble YHUBEpCalibHble Y4eOHble AeACTBUS

1) 6a30Bble IOrMyeckne ferCTBUS:

caMoCToAITeNIbHO  (popMynupoBaTb WM aKTyanusupoBaTb
npob6nemy, paccMmaTpuBaTb €€ BCECTOPOHHE;

onpefenaTtb uUenu [eATeNIbHOCTU, 3afaBas napamMeTpbl U
Kputepuu nX JOCTUMXEHUSA, COOTHOCUTb pesynbTaTbl
NesaATeNnbHOCTU C MNOCTaBMIEHHbIMU LeNAMU;

MCrMosib30BaTb NMPU OCBOEHUWN 3HAHUN MPUEMBbI JTIOFMYECKOro
MbILWWIEHUA: BbIAENATb XapakKTepHble MNPU3HaKW MOHATUA W
yCTaHaB/nBaTb NX B3aMMOCBSI3b, NCNosib30BaThb
COOTBETCTBYHLLNE NOHATUSA ANA O6bACHEHUA OTAENbHbIX (PaKTOB
N ABNIEHUN;

BblOMpaTb OCHOBaHMUS W KpuTepuu ansa kKnaccudukaumm
BELW,ECTB U XMMUYECKNX peakLni,

yCTaHaBInBaTb [MPUYUHHO-CNEACTBEHHbIE CBA3N MeXAay
n3y4yaemMbIiMU ABJTIEHUAMMU,;

CTPOUTb norunyeckume paccy>XaeHus (MHAYKTUBHbIE,
AeNyKTUBHbIE, MO aHanoruu), BbISIBIATb 3aKOHOMEPHOCTU MU
NPOTMBOPEYMS B pacCMaTpMBaeMbIX ABMEHUSX, OPMYynnpoBaTb
BbIBO/bl U 3aKJTHOYEHUS;

NPUMEHATb B MpoLecce No3HaHUA UCMOJIb3yeMble B XUMUU
cMMmBOnMYyeckne  (3HaKoBble)  Mogenu, npeobpasoBbiBaTb

MoAesbHble MpeACTaBfieHUss — XMMWYEecKuin 3Hak (cumBon)
aNeMeHTa, Xumu4yeckas Qopmyna, YypaBHEHUE XUMUYECKOW
peakuuMm — nNpu  peleHMnM y4ebHbiXx MNO3HaBaTENbHbIX W

NMPakKTU4eCcKnx 3apad, TMNpuUMEeHATb Ha3BaHHblE MOJAEJIbHbIE
npeacrtasneHna AnAa BbliABJIEHUA XapaKTepHbIX TMPU3HAKOB
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N3y4yaeMblX BELLECTB U XMMUYECKUX peaKL 1.

2) 6a30Bble uccnegoBaTe/IbCKue AeUCTBUSA:

BflafjleTb OCHOBaMW METOL0B Hay4YHOrO MO3HAHWUSA BELLECTB U
XMMNYECKUX peakLuni;

dopmynupoBatb  UenM M 3ajaunm  UcCCnepoBaHus,
Mcrnonb3oBaTb NoCTaBJ/IEHHbIE " CaMOCTOSITE/IbHO
chopMynmMpoBaHHble BOMPOCbl B KayecTBe MHCTPYMEHTa
MO3HAHUA U OCHOBbI AN GOPMUPOBAHUA MMMNOTE3bI MO NPOBEPKE
NPaBUIbHOCTU BbICKa3blBAeMbIX CY)XAEHUW;

BNafeTb HaBblKaMW CaMOCTOATENIbHOro MJIaHMPOBaHUA U
NPOBEAEHNS YYEHUYECKUX SKCMEPUMEHTOB, COBEpPLUEHCTBOBATb
YMEHUs Habnogatb 3a XOA4OM Mpouecca, CaMOCTOATENbHO
NPOrHO3MpoBaTb ero pesynbTaT, POpPMYyINPoBaTb 0O0OLLEHUSA U
BbIBOAbI OTHOCUTESNIbHO [OCTOBEPHOCTH pesynbTaTtoB
nccnefoBaHus,  COCTaBfATb  OOOCHOBAHHbIN  OTYET O
npogenaHHon paboTe;

npuobpeTaTb OMNbIT YYEHUYECKOM MCCefoBaTeNbCKON U
NPOEKTHOM  AEATENbHOCTW, MPOSIBNATb  CMNOCOGHOCTb MU
FOTOBHOCTb K CaMOCTOSITE/IbHOMY MOWUCKY METOAOB pPELUEHUS
NPaKTUYEeCKUX 3agay, MPUMEHEHMUIO Pa3/IMYHbIX METOA0B
NO3HaHus.

3) paboTa c UHpopMaLMen:

OPUEHTUPOBATbLCA B Pa3/iMYHbIX UCTOYHMKAX MHDOpMaLmn
(Hay4yHO-MoNynApHaa nuMTepaTypa XUMUYECKOro COAep)KaHus,
crnpaBoyHble nocobusi, pecypcbl WHTepHeTa), aHanM3npoBaTb
MHOPMAaLMIO pasnnMyHbiX BUAOB W (QOpPM nNpeacTaBfeHus,
KPUTUYECKM oLeHuBaTb eé LOCTOBEPHOCTb 7
HenpoOTUBOPEYNBOCTD;

dbopmMynupoBaTb 3anpocbl U NPUMEHATb pas/InyHbie METOAbl
npu noucke un oT6ope uHboOpMauuKM, Heobxogumon Ans
BbINOJSIHEHMA YYEOHbIX 3aay onpeaenéHHOro Tuna;

npuobpeTaTb ONbIT  MCMNONb30BaHMA  MHGOPMaLNOHHO-
KOMMYHUKATUBHbIX TEXHOMOrMM W  Pasfin4yHblX MOMUCKOBbIX
cucTem;

CaMOCTOSATE/IbHO BblOMpaTb  ONTUManbHyO  HopMmy
npeacTaBfieHnss MHpopmMaumm (cxembl, rpaduku, auarpammbl,
TabnuMLbl, PUCYHKM U apyrue);

MCNoNb30BaTb Hay4HbI A3blIK B KayecTBe CpeAcTBa Mpu
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paboTte C XUMUNYECKOWN nHdopmaumen: NPUMEHATb
MexnpeaMeTHble (puanyeckme M MaTemMaTUYecKuMe) 3HaKu W
cuMBOsbl, GOpMYIbl, abO6peBNaTypbl, HOMEHKNATYPY;

ncnonb3oBaTb 3HaKOBO-CMMBOJINHECKNE CpeaAcTBa
HarnaAgHocCTH.

KoMMyHUKaTUBHbIE YHUBEpCalibHble y4ebHble feACTBUSA:

3ajaBaTb BOMPOCHI MO CYLLECTBY 06CYXXAaeMOMN TeMbI B X01€
Avanora u/vnu gUCKyccuu, BbickasblBaTb naen, GopmynnpoBaTb
CBOM NPEAJSIOXKEHNUA OTHOCUTENIbHO BbIMOSTHEHUS MPeaIoXeHHOWM
3ajauu;

BbICTyNnaTb C MNpe3eHTauuen pesynbTaToB MNo3HaBaTes/IbHOW
AEeATEeNbHOCTU, NOMYYEHHbIX CaAMOCTOATENbHO MM COBMECTHO CO
CBEPCTHMKaMM MpU BbINOIHEHUN XUMWUYECKOrO 3KCMEpPUMEHTA,
npakTu4yeckon paboTbl MO MCCNefOBaHMIO CBOWCTB M3y4aeMbiX
BELLeCTB, peann3aumm y4yebHOro npoekTa, U GopmMynnpoBaTb
BbIBOAbI MO pesynbTaTaM NPOBEAEHHbIX MUCCNefoBaHUN MNYTEM
corflacoBaHusi no3vuMin B Xo4e OO6CY)XAeHMs W  OoOMeHa
MHEHUAMMW.

PerynsiTuBHble YHUBepcasbHble yyebHble AeiNCTBUSA:

CaMOCTOATENIbHO MJaHUpoBaTb W  OCYWECTBAATb CBOKO
No3HaBaTeNbHYIO AEATENbHOCTb, ONpPeAenssa eé uenM u 3agadu,
KOHTpPOAMpoOBaTb U MO Mepe HeoH6XOAMMOCTM KOPPEKTMPOBATb
npegnaraembi anropuTM AENCTBUIN NPU BbIMOSIHEHUM YYEOHbIX U
nccnefoBaTenbCKUX 3agad, BbloupaTb Hanobonee ap@PeKTUBHbIN
CNOCO6 MX peleHns C YYETOM MOJIyYEHUS HOBbIX 3HAHUN O
BELLEeCTBaX U XMMUYECKNX peakunsx;

ocywecTB/idTb CaMOKOHTPOJIb [OeATEe/IbHOCTU Ha OCHOBeEe
CcaMoOaHain3a n CaMOOLIEHKHN.

NPEOMETHbIE PE3YJIbTATDI
MpeaMeTHble pe3ynbTaTbl OCBOEHUS MPOrpaMmbl MO XMMUK
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Ha Yrny6néHHOM YpOBHE Ha YpPOBHE cCpefHero obLiero
obpasoBaHMA  BKKOYalOT  crieunduyeckne anst  y4ebHoro
npegMmeta «XMMUSI» HayyHble 3HAHUSA, YMEHUss U crnocobbl
JENCTBUMA MO OCBOEHMUIO, MHTEepnpeTaununm n npeobpasoBaHUO
3HaHWIN, BUAbl AEATENIbHOCTM MO MOSIYYEHUIO HOBOrO 3HaHWUA U
NPUMEHEHUIO 3HAHUM B Pa3/IMYHbIX YYEOHbIX CUTyaLMsIX, @ TaKxke
B peasibHbIX XXWU3HEHHbIX CUTyauusiX, CBA3aHHbIX C Xumuen. B
nporpaMMe No XMMuu npegmMeTHble pesynbTaTbl NPeACcTaB/eHbI
No rogam M3yyeHus.

10 KN1ACC

[NpeaMeTHble pesynbTaTbl OCBOEHUA Kypca «OpraHuyeckas
XUMUSI» OTpaXKatoT:

chOopMNPOBAHHOCTb MpeAcTaBNeHNn: O MecTe U 3HaA4YeHUn
OpraHM4YecKon XMMUN B CUCTEME eCTECTBEHHbIX HaYK U €€ posn B
o6ecrneyeHmn yCTOMYMBOro pasBUTUSA YENOBEYECTBA B PELUEHUM
npobnemM  9KONIONMYECKOW, OHEepreTMYecKOM U NULLEBOWN
6e30MacHOCTW, B pasBUTUM MEAULMUHbI, CO3[4aHUM HOBbIX
MaTepuanoB, HOBbIX MWCTOYHMKOB 3Hepruu, B obecnevyeHun
paunoHanbHOro  NpPUMpPOAOMNOSb30BaHMsA, B  (HOpMUPOBaHUK
MWPOBO33PEHMA UK OOLEN KybTypbl 4YesloBEKa, a Takxke
9KOJIOrnMYeckn 060CHOBAHHOIO OTHOLLEHUS K CBOEMY 3[0POBbIO
N NpUpoaHON cpefe;

BlafjeHne CUCTEMOM XMMMUYECKUX 3HaHUK, KoTopas
BKJIlOYaeT: OCHoBoMonaratowme MNOHATUA —  XUMWYECKU#
3N1eMEHT, aToM, AP0 U 3NEeKTPOHHas 060sI04Ka aToMma, S-, p-, d-
aTOMHble oOpbuTanu, OCHOBHOE UM BO3OYXAEHHOE COCTOSAHUSA
aToMa, rmépuamsauma aTOMHbIX OpbuTanen, MOH, MOJNEKYNa,
BaNIEHTHOCTb, 9N1EKTPOOTPULLATENbHOCTb, CTEMNEHb OKUCIEHUS,
XMMUYecKasa CBA3b, MOJb, MONSIpPHAst Macca, MOMIAAPHbIN OOBbEM,
yrnepogHbln  ckenet, (@yHKUMOHanNbHaa rpynna, pagukan,
CTPYKTYpHblE dhopmynbl (pa3BEpHYTbIE, COKpaLLEHHbIE,
CKENIETHbIE), W30MepuUsi CTPYKTYpHas U MPOCTPaHCTBEHHasA
(reomeTpuyeckas, onTuyeckas), M3OMepbl, FOMOJIOrMYECKUA psa,
roMonory, yrneBoAopoAbl, KUCNOpoL- W asoTcogepialiune
opraHuM4yeckue coeauHeHus, MOHOMep, MNONMMep, CTPYKTYpHOe
3BEHO, BbICOKOMOJIEKYNSAPHbIE COEAMHEHUS; TEeOPUU, 3aKOHbI
(nepnopmyecknin 3akoH [. WU. MeHpgeneeBa, Teopusi CTPOEHUS
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opraHuyeckux BewecTtB A. M. byTnepoBa, 3aKOH COXpaHeHUs
MacCbl BeLLeCcTB, 3aKOH COXpaHeHWA U npeBpalleHUsa SHeprum
NPY XMMWYECKUX peakLusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIA
A3bIK XMMWUU, MUPOBO33PEHYECKNE 3HAHUA, Nexalme B OCHOBe
NOHUMaHUSA NPUYNHHOCTU N CUCTEMHOCTU XUMUYECKUX ABJIEHUMN,
NnpeacTaBfieHUss O  MexaHuM3Max  XMMUYECKUX  peakuum,
TepMOOMHAMUYECKNX W KUHETUYECKUX 3aKOHOMEPHOCTAX WX
npoTekaHud, 0 B3aMMHOM BJIMSHUM aTOMOB W Tpynn aToOMOB B
Monekynax  (MHAYKTUBHbIA U Me30MepHblt  3addeKThbl,
opueHTaHTbl | u |l popa); dakToNormyeckme CcBeAEHUA O
CBOWNCTBax, COCTaBe, NOJy4YeHUN U 6e30MacCHOM UCMOb30BaHUM
Ba)XXHEMLUMX OpraHUYecKux BeLWECTB B ObITY U MNpaKTUYECKOWn
AEATENIbHOCTM  YenoBeKa, OOWMX  HayyHbiXx  MpUHLMNIax
XMMWYECKOro npousBoAacTBa (Ha Npumepe MNPOM3BOACTBA
MeTaHosa, NnepepaboTkun HedTH);

chOpMNPOBAHHOCTb  YMEHWUIN: BbIABMAATbD  XapaKTepHble
NpuU3HaKuM  MNOHATUK, yCTaHaB/MBaTb  UX  B3auMMOCBS3b,
MCNONIb30BaTb COOTBETCTBYHOLWME TMOHATUA MpPU  ONMUCaHUMU
COCTaBa, CTPOEHUNA U CBONCTB OpraHNYeckux coeguHeHunu,

chOpMUPOBAHHOCTb YMEHUIA:

MCNOJIb30BaTb XMMWUYECKYO CUMBOJIMKY [JI COCTaBJfIeHUS
MOJIEKYNISIPHbIX U CTPYKTYPHbIX (pa3BEPHYTbIX, COKPALLEHHbIX U
CKeneTHbIX) hopMyN opraHUYecKMX BELLECTB;

COCTaB/IATb ypaBHEHNA XMMUYECKUX peakLuin n packpbiBaTb
MX CYLLHOCTb. OKWUCNUTENbHO-BOCCTAHOBUTESNIbHbIX peakuui
NOCPeACTBOM  COCTaBfIEHUSA  9NEKTPOHHOro 6anaHca 9TuX
peakuun, peakuMin MOHHOrO OOMeHa MNYyTEM COCTaBJ/IEHUS WX
MOJIHbIX U COKPALLEHHbIX NOHHbIX YpaBHEHWU,

n3roTaBnnBaTb MOJAEeNU MOJIEKYNl OpraHUMYecKux BeLLecTB
ANA  MACTpaumMn  UX XMMMUYECKOro U MNpOCTPaHCTBEHHOMo
CTpOeHuSs;

C(hOPMMPOBAHHOCTb YMEHUN: yCcTaHaB/nBaTb
NPUHAANEXXHOCTb M3YYEeHHbIX OpraHUYeckux BeLlecTB MO UX
cocTaBy W CTpPOEHUKO K onpefenéHHoMy Knaccy/rpynne
COeIMHEeHUN, paBaTb WM Ha3BaHMA MO CUCTEMATUYECKOMN
HoMeHknatype (IUPAC) u npuBoAWTb TpMBMAsIbHble Ha3BaHWUS
ANA  OTAeNbHbIX NpeAacTaBUTesien OpraHM4YecKux BeLLecTB
(3TUNeH, aueTuneH, TONyos, rMULEPWUH, 3TUNEHTNIUKOSb, (heHon,
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dopmanbgerna, aueTtanbgerng, aueToH, MypaBbWHas KWUCOTA,
YKCYCHasi KMCNOTa, CTeapuHOBas, ofenHoBasi, NaJbMUTUHOBas
KUCNOTbl, T[AWUWH, anaHWH, ManbTo3a, @PYKTO3a, aHWIKH,
AVBUHWI, U30MPEH, XNTOPOMNPEH, CTUPOS U ApYyrue);

chOpMNPOBAHHOCTb YMEHUSA onpenensaTb BUA XMMUYECKOWN
CBSI3U B OpraHMYecKUX coeamHeHusX (KoBasnieHTHasi U MOHHas
CBfi3b, O- U TI-CBA3b, BOAOPOAHASA CBAA3b);

chOpMNPOBAHHOCTb YMEHUSA MPUMEHSATb NOJIOXKEHUSI TEOPUN
CTpOeHus opraHundyecknx Bewects A. M. bytnepoBa Aans
0O6BACHEHUS 3aBUCMMOCTU CBOMCTB BELLECTB OT MX COCTaBa U
CTPOEHUS;

chOopMMPOBaAHHOCTL YMEHUW XapaKTepu3oBaTb COCTaB,
CTpoeHune, (@U3MYEecKne M XMMUYECKMe CBOMCTBA TUMUYHbIX
npeacTaBuTeNnen pasinyHbIX KaCcCoOB OpraHMYecKuMx BeELLECTB:
anKaHoB, UMKJSI0ANKaHOB, asikeHOB, afKaAWeHoOB, asiKMHOB,
apoMaTM4ecKux yrneeogoponos, CNMpPTOB, anbAernaoB, KETOHOB,
KapOOHOBbIX KWCNOT, MPOCTbIX WU CJOXHbIX 3(PUPOB, XMPOB,
HUTPOCOEAMHEHUN N aMUHOB, aMUHOKMUCIOT, 6E/IKOB, YrNeBOAOB
(MOHO-, M- 1 NonncaxapuaoB), WNKOCTPUPOBATb FEHETUYECKYHO
CBA3b  MeXAy HUMKM  ypaBHEHUSIMU  COOTBETCTBYHOLLUX
XUMUYECKNX peaKkL il C UCMONb30BaHMEM CTPYKTYPHbIX GOpPMYII;

chOopMMPOBaAHHOCTb YMEHUA NMOATBEPXAATb HAa KOHKPETHbIX
npMMepax XxapakTep 3aBMCMMOCTWU pPeakKUMOHHOM CMOCOOGHOCTHU
OpraHM4YecKuX CoeauHEHU OT KPaTHOCTU M TUMa KOBaNEHTHOM
cBA3n (0- U T-CBA3M), B3aUMHOIO BIMSAAHUS aTOMOB W pynn
aTOMOB B MoOJieKynax;

chopMMPOBAHHOCTb YMEHUS XapaKTepu3oBaTb WMCTOYHUKU
yrneBoAOpPOAHOro cblpbsi (HedhTb, NPUPOAHbLIA ras, Yrosb),
CNocob6bl ero nepepadcoTKM U MNpaKTMYeckoe MpUMEHEHne
NPOAYKTOB NepepaboTKy;

chOpMUPOBAHHOCTb  BNlAfleHUsT CUCTEMOM 3HaHUM O
€CTECTBEHHO-Hay4YHbIX MeToAax MO3HaHMA — HabnaeHuu,
N3MEPEHUN, MOAENUPOBAHUK, ISKCNepuUMeHTe (peanbHOM U
MbIC/IEHHOM) Y YMEHUS NPUMEHSITb 3TN 3HAHUS;

chOpMUPOBAHHOCTb  YMEHUS  MPUMEHATb  OCHOBHbIE
onepauun MbICIUTENbHON OEATENbHOCTU — aHanu3 U CUHTES3,
CpaBHEHMUE, 0606LLeHMe, cucTemMaTmsaumio, BbIiBJIEHME
NPUYNHHO-CNEACTBEHHbIX CBA3eM — ANs WU3YYeHUs CBOWCTB
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BeLLeCTB U XMMWYECKNX peakumm;

chOpMNPOBAHHOCTL  YMEHWI: BbIABNATb B3auMMOCBA3b
XUMUYECKNX 3HAHWW C NMOHATUAMU WU MpeacTaBleHNAMU ApYrux
€CTECTBEHHO-Hay4YHbIX npegMeToB pAnsa 6o5iee OCO3HAHHOMO
MOHUMaHUA  CYWHOCTM MaTepuanbHOro efuMHCTBa  MMUpAQ,
MCMNOJIb30BaTb CUCTEMHbIE 3HAHUA MO OpPraHNYecKom XMMumn ans
OObACHEHNA W MNPOTrHO3SUPOBAHUA  SIBAIEHUWA,  UMEIOLLUX
€CTeCTBEHHO-Hay4Hyr npupoay;

chOpMNPOBAHHOCTb YMEHUW: TMPOBOAUTb pacyéTbl nNO
XUMUYECKUM (opMynaM U ypaBHEHUAM XMMWUYECKUX peakuuin ¢
MCNonb3oBaHNeM (GU3NYECKUX BeMUYMH (Macca, 06bEM rasos,
KONMYECTBO BELWLECTBA), XapaKTEpPU3YHOLINX BewecTBa C
KO/IMYECTBEHHOM  CTOPOHbI:  paCy€Tbl MO  HaxOXAEHuto
XMMn4yeckon ¢opmynbl BellecTBa MO M3BECTHbIM MacCOBbIM
JONAM  XUMUYECKUX  3JIEMEHTOB, [MpPoOAyKTaM  CropaHus,
MNOTHOCTU ra3006pasHbIX BELECTB;

chopMNPOBaHHOCTb YMEHUMN: NPOrHO3MpoBaTb,
aHanusupoBaTb WM oOuUeHMBaTb C NO3ULUMA  9KOJIOMTMYECKOW
6e30MacHOCTU MNOCNeACTBUS ObITOBOM WU MPOU3BOACTBEHHOWN
AeATeNlbHOCTM YenoBeKa, CBA3aHHON C rnepepaboTKON BELLECTB,
MCNOJIb30BaTb MOJyYEeHHble 3HAHUA ANA NPUHATUA FPaAMOTHbIX
pelweHni Nnpobaem B cUTyaumsx, CBA3aHHbIX C XMMUEN;

chOopMNPOBAHHOCTb YMEHUN: CaMOCTOATESIbHO
nnaHuposatb UM NPOBOAUTb  XUMWYECKUA  IKCMEPUMEHT
(nonyyeHne W WU3ydyeHMe CBOWCTB OpraHMYEcKuUX BELLECTB,
KayeCTBEeHHble peaKkuun yrneBofopofoB pasfiIMyHbIX KacCcoB U
KUCNOpPOACOAEP)KALLUX  OpraHMYyeCcKuMx  BeLecTB, pelueHue
9KCrepuMeHTasibHbIX 3aja4y Mno pacrno3HaBaHUIO OpraHW4YecKux
BELLECTB) C CO6MOAeHNEM MpaBun 6e3onacHoro obpatleHus c
BeLlecTBaMu n nabopaTopHbiM 060pyaoBaHneM, GopMynnpoBaTb
Luenb uccnefoBaHus, MNpeacTaBnATb B pasfiMyHoOn dopme
pesynbTaTbl 3KCNEpPUMEHTa, aHanmampoBaTb M OLEHMBaATb UX
[OCTOBEPHOCTb;

chOpMMPOBAHHOCTb YMEHWUIA:

cobniogaTtb npaBuiia 3KOJIOTMYECKN  LIesIecoobpasHoro
noBefeHnMss B OblTy W TPYAOBOW [EeATENbHOCTU B LEeNnsx
COXpaHeHunsa CBOero 340pOBbs, OKpPYyXXaroLwen NpMpogHoOn cpebl
N OOCTMXXEHUSA e€ yCTOMYMBOIo pasBuUTUS,;
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OCO3HaBaTb OMaCHOCTb TOKCUMYECKOro AeNCTBUS Ha XXUBble
OpraHuM3Mbl OrpeAenéHHbIX OpraHMYyeckmx BeLLeCcTB, MOHMMas
cMmbicn nokasatensa MNAkK;

aHanuM3upoBaTb LenecoobpasHoOCTb NPUMEHEHUS
OpraHn4yecKkux BELEeCTB B MPOMbIWIEHHOCTU U B 6bITY C TOYKM
3PEHUS COOTHOLLUEHUSI PUCK-TONb33;

chOpMUPOBAHHOCTb YMEHWN: OCYLLECTBNATb
LeneHanpaBneHHbIA MOUCK  XUMMYecKoM uHbopmaumm B
Pa3/IMYHbIX UCTOYHUKAX (HayyHasi U y4eBbHO-HaydyHas nuTepaTypa,
cpeactea MaccoBow  MHdopmauun, WHTepHeT U gpyrue),
KPUTUYECKN  aHanusupoBaTb  XMMUYECKYHD  MHDOpMaLuIo,
nepepabaTbiBaTb €€ W UCNOMAb30BaTb B COOTBETCTBUM C
NnocTaBNIEHHOM YY4ebHOWN 3aaa4ent.

11 KNTACC

NpegMeTHble pesynbTaTbl OCBOeHMA Kypca «O6was u
HeopraHuyeckasa XMMusi» oTpax)karoT:

chOpMUPOBAHHOCTb MNpPeACTaB/IEHUA: O MaTepuanbHOM
eQWHCTBE MUPA, 3aKOHOMEPHOCTAX U MO3HAaBaeMOCTU SABJIEHWUN
NpUpoAbl, 0 MeCTe U 3HaYEHUN XUMUU B CUCTEME eCTECTBEHHDbIX
HayK M e€ ponn B OOGecrnevyeHurM YCTOMYMBOrO pasBUTUA, B
PEeLLUEHNN NMPOBNEM SKOSTIOrMYECKOM, IHEPreTUYECKOM N NULLEBON
6e30MacHOCTW, B PpasBUTUM MeOULUWMHbI, CO34aHUM HOBbIX
MaTepuanoB, HOBbIX WCTOYHUKOB 3HeEprun, B obecrneyeHunn
pauMoHanbHOro  Npupogononb3oBaHMsa, B GOpPMUPOBaHUK
MWPOBO33PEHMUS W OOLWEN KyNbTypbl YesiOBeKa, a TaKxke
9KOJIOrM4Yeckn 060CHOBAHHOINO OTHOLLEHUSI K CBOEMY 3[0POBbIO
W NPUpPOAHON cpese;

BfajeHne CUCTEMOM XMMWYECKUX 3HaHWK, KoTopas
BKJItOYAEeT: OCHoBoMNonaratowme MNOHATUA —  XUMMWYECKU#
9/1IEMEHT, aToM, AP0 aToMa, U30TOMbl, SNIEKTPOHHasA 060104Ka
atoma, s-, p-, d-aToOMHble opbuTanu, OCHOBHOE U BO30OYXXAEHHOE
COCTOSIHMA aToMa, rmMopuamsaums aTOMHbIX OpbuTanemn, WOH,
MOJIeKysia, BaJIEHTHOCTb, 3JIEKTPOOTPULLATENIbHOCTb, CTeNeHb
OKMCNIEHUsl, XuMMUYyeckass CBA3b  (KOBaNeHTHasl, WOHHas,
MeTannuyeckasi, BOAOPOAHAs), KpUCTan/Myeckass peLuéTka,
XUMUYEecKass peakuusi, pacTBoOp, 3/1EKTPOSIUTbI, HEINEKTPOUTHI,
9NeKTponuTMYeckasa pguccoumauumsi, CTeneHb guccoumauuu,
BOAOPOAHbLIN  MOKasaTeNlb, OKWUCNUTENb, BOCCTaHOBMUTEND,
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TennoBon adHeKT XMMUYECKON peaKkLmn, CKOPOCTb XUMMUYECKOM
peakuuun, XMMUYECcKoe paBHOBECMKE, TEOpUMM U 3aKOHbl (Teopust
S/IeKTPONIMTUYECKON auccoumaunm, nepmoamyecknin sakoH [.U.
MeHfeneeBa, 3aKOH COXpaHeHMA MacCbl BellecTB, 3aKOoH
COXpaHeHuA 1 NpeBpaLLeHUs IHEPTUN MPU XUMUYECKNX peaKLUsX,
3aKOH MOCTOAHCTBA COCTaBa BeLLeCTB, 3aKOH [OeNCTBYHOLLUX
Macc), 3aKOHOMEPHOCTW, CUMBOJIMYECKMI  S3bIK  XMMWW,
MUPOBO33pPEHYECKNE 3HaHUSA, Nexauwme B OCHOBE MNMOHMMaHUS
NPUYUHHOCTH n CUCTEMHOCTU  XUMMUYECKUX  ABJIEHUM,
COBpPeMeHHble npeacTaBfieHUs O CTpPOeHUUM BelecTtBa Ha
aTOMHOM, WOHHO-MOJIEKY/IAPHOM N HaAMOJEKY/IAPHOM YPOBHSX;
npeacraB/ieHNUd O  MexaHM3Max  XMMUYECKUX  peakuun,
TepMOANHAMUYECKNUX W KUHETUYECKUX 3aKOHOMEPHOCTAX WX
npoTekaHuda, O XUMMWYEeCKOM paBHOBECUM, pacTBopax W
AUCNEPCHbIX  cucTemax; (akKTonormyeckne cBegeHMsa O
CBOMCTBAx, cocTaBe, NOMy4YeHNUN U 6e30nacHOM MCMNOJSIb30BaHUU
Ba)XXHEMLUNX HeoOpraHMYecKux BeLWecTB B ObITy U NPaKTUYECKOWn
AEeATEeNbHOCTM  4YenoBeKa, O06WMX  HayyHbIX  MNpUHUMNAX
XUMWYECKOro Nnponus3BOACTBa;

ChOPMUPOBAHHOCTb YMEHUN: BbIABNATb XapaKTepHble
npuM3HakKnM  MNOHATUMK, ycTaHaBnMBaTb  WUX  B3aMMOCBS3b,
MCNONb30BaTb COOTBETCTBYHOLWME TMOHATUA MpPU  ONMUCaHUMU
HeopraHM4yeckux BeLeCcTB U UX NpeBpaLLeHnit;

ChOPMUPOBAHHOCTb YMEHUS WUCMOMb30BaTb XUMMUYECKYHO
CUMBOJIMKY [N cOoCTaBfieHna (GOopMyn BeLLECTB M ypaBHEHWUN
XMMWYECKUX peaKkuuin, cuctematmyeckyto HomeHknatypy (IUPAC)
W TpuBKMasnbHble Ha3BaHUSA OTAe IbHbIX BELLECTB;

CchOPMMPOBAHHOCTb YMEHUSA onpeaensaTb BaNeHTHOCTb U
CTeneHb OKUCNEHNA XUMNYECKUX I/IEMEHTOB B COeAUHEHUSAX, BUA
XMMUYecKo cBf3n (KOBaNieHTHas, WOHHasi, MeTassimyeckas,
BOAOPOAHAs), TUM KPUCTANJIMYECKON PELUETKU KOHKPETHOro
BellecTBa;

chOPMUPOBAHHOCTb YMEHUSI OODBACHATb 3aBUCUMOCTb
CBOWUCTB BeWECTB OT BWAa XUMUYECKOM CBSAIBM U TuUMa
KPUCTan/IMYeCcKom peLléTKn, 0OMeHHbIN U AOHOPHO-aKLLENTOPHbIN
MeXxaHM3Mbl 06pa30BaHUs KOBAJIEHTHOWN CBA3MY;

chopMMpPOBaAHHOCTb YMEHWI: KnaccudunumpoBaTb:
HeopraHu4yeckue BeLLecTBa Mo UX COCTaBy, XMMUYECKMe peakLmu
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MO pasnuYHbIM MNpu3Hakam (4Yncny M COCTaBy pearupyroLmx
BELLECTB, TeMJ0BOMY 3(PdeKTY peakumn, NU3SMEHEHUIO CTeneHewn
OKUCNEHUS1 3/IEMEHTOB, 06PAaTUMOCTHK, Yy4acCTUIO KaTanusaTopa U
ApYyrue); caMocToATeNIbHO Bbi6MpaTb OCHOBAHWUS U KpUTEpUN anis
Knaccudukaumm nsyyaembix BELLLECTB U XUMUYECKNX peakLnii;

chopMMPOBaAHHOCTb YMeHUS packpbiBaTb CMbICn
nepuoaunyeckoro 3akoHa [i. I. Mengeneesa n JeMOHCTpPUpoOBaTb
€ro CUCTEMaTUINPYIOLLYIO, OO BACHUTENbHYIO U MPOrHOCTUYECKYIO
yHKUmY;

chopMMPOBaAHHOCTb YMEHUN: XapakTepusoBaTb
9N1eKTPOHHOE CTPOEHME aTOMOB U MOHOB XUMUNYECKNX 31IEMEHTOB
nepBoro—y4yeTBepTOro nepuonos llepnoanyeckon cucrtemol [.U.
MeHaeneesa, WCMNOJb3yA MOHATUS «3HEPreTUYEeCcKUe YPOBHUY,
«9HEepreTMyeckme mnoaypoBHMU», «S-, p-, d-aTOMHble OpoMTann»,
«OCHOBHOE 1 BO30OY)XXAEHHOE SHEPreTUYECKMEe COCTOSTHUA aToMay,
OOBACHATb 3aKOHOMEPHOCTU WM3MEHEHUSI CBOWCTB XMMWYECKUX
9/IEMEHTOB W WX COeAMHEHUMW nNO nepuogaMm W rpynnam
Mepunognyeckon cuctembl [. W. MeHpeneeBa, BaneHTHble
BO3MOXHOCTM aTOMOB 3J1eMEHTOB Ha OCHOBE CTPOEHUA UX
3JIEKTPOHHbIX 060J10Y4€EK;

c(OpMUPOBAHHOCTb YMEHUIA: XapaKTepn3oBaTb (ONUCbIBATb)
obLmne XMMUYECKME CBOMCTBA BELECTB Pas/iNYHbIX KSacCoB,
noATBepXAaTb CYLLeCTBOBaAHME TEHETUYECKOM CBSASU MexAay
HeopraHM4YyecKMMM BellecTBaMM C  MNOMOLLbIO  ypaBHEHUN
COOTBETCTBYHOLMX XMMUYECKNX peaKkLunm;

chOpMNPOBAHHOCTb  YMEHUS  pacKpbiBaTb  CYLLHOCTb:
OKUCNUTENIbHO-BOCCTAHOBUTENIbHbLIX  peakuuMi  rnocpencTBOM
COCTaB/IEHNA 3NIEKTPOHHOro 6anaHca 3TUX peakuWui; peakuuin
MOHHOFO OOMEHa NyTéM COCTaBMEHUS UX MOJHbIX M
COKpaALLEHHbIX NOHHbIX YpaBHEHWUI, peakuMin rugposnsa; peakunm
KoMnniekcoob6pasoBaHus (Ha NpuMepe TrMAPOKCOKOMIMIEKCOB
LUHKA U aNtoMUHNS);

chOpMNPOBAHHOCTb YMEHUS OODBACHATb 3aKOHOMEPHOCTHU
NPOTEKAHMNA XMMUYECKUX peakuui C YY4ETOM UX SHEepPreTUYecKux
XapaKTepUCTUK, XapaKTep W3MEHEeHUA CKOPOCTU XUMWUYECKOW
peakuMm B 3aBUCMMOCTWU OT pasfiyHbiX (aKToOpoB, a TaKXke
XapaKTep CMELLEHMA XMMUYECKOro paBHOBECUS Mo BIMAHUEM
BHeLHMX Bo3aencTeuii (NpuHumn Jle LWaTtenobe);
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chOopMMPOBAHHOCTb YMEHUS XapaKTepnaoBaTb XMMMUYECKMe
peakuun, nexawme B OCHOBE MNPOMbBILLIEHHOrO MNOJIyYeHUs
CEepHOW KMUCNOTbl, amMMMaKka, obuwue Hay4yHble MPUHLMMbI
XUMUYECKNX TMPOU3BOACTB; LEeNecoobpasHOCTb MNPUMEHEHUS
HeopraHM4yecKnx BELECTB B MPOMbILLIIEHHOCTU N B BbITYy C TOUYKM
3peHMA COOTHOLLEHNSA PUCK-TOJb33;

chopMUPOBAHHOCTb BNafleHUs1 CUCTEMOM 3HaAHUI O MeToax
Hay4YyHOro MO3HaHWA SBMEHUM MNpupoabl — HabNrAeHwUe,
N3MepeHne, MOAENNPOBaHNE, SKCNeEPUMEHT (peanbHbll U
MbICNEHHbIN), UCMONIb3YeMbIX B €CTECTBEHHbIX Haykax, YMeHWs
NPUMEHATb 3TU 3HAHMA NPU SKCNEPUMEHTANIbHOM UCCeg0BaHMN
BELLECTB U ANA OOBACHEHUS XMMWYECKUX SIBNEHUN, UMEHOLLMX
MeCTO B MNpuUpoAe, NpakTUYeCKON OeATEeNbHOCTU 4YesrloBeKa U B
noBceAHEBHOW XU3HU;

chOpMMPOBAHHOCTL  YMEHWUA  BbIABNATb  B3auMMOCBA3b
XUMUYECKNX 3HAHUWN C NOHATUAMMU U MpencTaBNeEHNAMU OPYrnx
€CTeCTBEHHO-Hay4YHbIX npegmMeToB pAns 6o5iee OCO3HAHHOMO
NOHUMaHUSA MaTepuanbHOro eANHCTBa MUPAQ;

chOpMNPOBAHHOCTL  YMEHUS NPOBOAUTbL  PacyéTbl: C
MCNONb30BaHNEM TMOHATUMA «MaccoBas [oNs BewlecTBa B
pacTBope» U «MOJIIPHaa KOHLEHTpaLma», MacCbl BellecTBa Uaun
06bEMa rasa no M3BECTHOMY KONMYECTBY BeLecTBa, Macce mnu
06BEMY OAHOI0 M3 y4acTBYHOLWMX B peakLmn BELLECTB; TENJI0OBOrO
addekTa peakuun; 3HayeHUss BOAOPOAHOro rokasaTens
pacTBOPOB KUCMOT W LWIEeNoYehn C M3BECTHOM CTerneHbro
auccoumaumm; maccbl (06b€Ma, KONTMYeCcTBa BelleCcTBa) NpoAayKTa
peakuuMn, ecnm OoAHO M3 UCXOLHbIX BeWwecTB AaHO B BUAE
pacTBopa C OnpenenéHHoM MaccoBOM [OJSIen PaCTBOPEHHOIO
BELLEeCTBa UMM AaHO B U36bITKe (MMeeT NpuMecH); AoaN BbixoAa
NpoAyKTa peakunmn; 06 bEMHbIX OTHOLUEHWUI rasos;

chOopMUPOBaAHHOCTb YMEHUN: CaMOCTOATESIbHO
naaHMpoBaTb W NpPOBOAUTb  XMMWYECKUA  3KCNEPUMEHT
(npoBeaeHMe peakuuMin WOHHOrO OOMEeHa, MOATBEPXAEHUe
Ka4yeCTBEHHOro cocTaBa HeopraHM4yeckKmnx BeLLEeCTB,
onpeaeneHve cpenbl pacTBOpPOB BeWECTB C  MNOMOLbHO
WHANKATOPOB, MW3y4YeHWe BIUAHUA pPasfinyHbiX ¢GHaKTOpPoOB Ha
CKOPOCTb XMMWYECKOM peakuun, pelleHne dKCcnepMMeHTasbHbIX
3agay no teMaM «MeTtannbl» U «HeMeTannbl») ¢ cO6NOAEHNEM
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npaBmn  6e3onacHoOro  obpaueHnss C  BellecTBaMu MU
nabopaTopHbIM  obopyaoBaHueMm,  dopmynupoBaTtb  LUenb
nccnefoBaHus, NpeacTaBnATb B pasnMyHon popme pesynbrathbl
9KCrnepuMeHTa, aHann3npoBaTb U OLEeHMBaTb UX OCTOBEPHOCTb;

chOopMMPOBAHHOCTL  YMEHWI:  cobntofaTb  npaBuna
NONb30BaHUA  XMMWYECKOW  MOCyAOM U 51abopaTOpPHbIM
060pyAOBaHMEM, OOpaLLeHUs C BewecTBaMn B COOTBETCTBUM C
MHCTPYKLUMAMM MO BbIMNOJIHEHUIO 1AabOPaTOPHbIX XUMMUYECKUX
OMbITOB, 9KOMOrMYECKMN LIesIeCO06pasHOro noBeaeHns B 6bITy U
TPYyAOBOM AEATENbHOCTU B LeNAX COXpaHeHUs1 CBOEro 340poBbA,
OKpY>XatoLLen NpupoaHon cpenbl U AOCTUXKEHNA €€ YCTONYMBOro
pas3BUTUS, OCO3HaBaTb OMACHOCTb TOKCUYECKOro AeNCTBUS Ha
XXMBble OpraHuM3Mbl OMNpefeniéHHbIX HeopraHU4YecKmx BELLECTB,
noHumasa cmblicn nokasartens MNAK;

chOpMNPOBAHHOCTb YMEHUN: OCYLLLEeCTBNATb
LeneHanpaBneHHbIn  MOUCK  XMMUYECKOn uHbopmauum B
Pa3IMYHbIX UCTOYHMKAX (Hay4yHasi U y4ebHO-HaydYHas nuTepaTypa,
cpeactBa  MaccoBoi  MHpopmauuu, WHTepHeT w  apyrue),
KPUTUYECKM  aHanM3MpoBaTb  XMMMUYECKYO  MHbOpMauuio,
nepepabaTtbiBaTb €€ W UCMONb30BaTb B COOTBETCTBUM C
nocTaBNIeHHOM y4ebHON 3aaayent.
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TEMATWU4YECKOE NJ1IAHUPOBAHWE

10 KJTACC
KonuyecTtBo yacos OneKTpPOHHbIe
N2 HaumMeHoBaHue pasgenoB (undposble)
n/n| WTeM nporpamMmbi Bcero KouTponbHble | MpakTudeckue obpasoBaTesibHble
paboTbl paboTbl pecypcbl
Paspgen 1. TeopeTuyeckme 0CHOBbl OpraHM4ecKoin XMuMuu
[MpegMeT opraHMyeckom
11 XnumMunn. Teopus CTpoeHus 8
OopraHu4yeckmnx coeAnHeHnn
A. M. bytnepoBa
UToro no pasgeny 8
Pasgen 2. Yrnesogopoabl
MNpenenbHbie
2.1 yrneBoAopoAbl — asikaHbl, 5
LMKNoasnKaHbl
HenpenenbHble
2.2 yrneBogopoAbl: afnkeHbl, 14 1
ankagueHbl, ankuHbl
ApomaTtunyeckue
2.3 8
yrneesogopogbl (apeHbl)
MpupoAHbIE NCTOYHUKN
2.4 yrneBogopoAoB N nx 4
nepepaboTka
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05 [fanoreHNponsBoHble 4 1
yrneeogoponoB
UToro no pasgeny 35

Paspgen 3. Kucnopopacoaepxaiine opraHu4eckune coeguHeHusa

3.1 CnupTbl. ®eHon 11 1

Kap6oHWNbHblEe
COeINHEeHUN: anbaernabl n

3.2 KeToHbl. Kap6oHOBble 21 1
KNcnoTbl. CNOXHble
a¢upbl. XXupbl
3.3 Yrnesoapbl 9 1
UTtoro no pasgeny 41

Paspen 4. AsoTcogepykalyme opraHmyeckue coeAuHeHuUs

41 AMUHbI. AMUHOKUCNOTbI. 12 1 5
bBenkn
WToro no pasgeny 12
Paspen 5. BbicokoMoneKkynsipHble coegUHEeHUA
51 BbicokomonekynspHble 6 .
coeguHeHus
WToro no pasgeny 6
OBLUEE KOJIMYECTBO YACOB 0 102 3 6
NMPOIrPAMME
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11 KJTACC

KonunyecTtBO 4YacoB

ONeKTPOHHbIe

HaunmeHoBaHue
Ne (undposble)
n/n zszﬁsgaz:ITEM Bcero KoHTponbHble | [lMpakTuyeckue 06pasoBaTesnbHble
paboTbl paboThbl pecypcbl
Paspen 1. TeopeTuyeckne 0CHOBbl XUMUU
CTpoeHue atoma.
Mepuopguyeckumn
3aKOH "
11 [Mepunogmnyeckas 9
cuctema
XUMUYECKUNX
anemeHnTtoB [. U.
MeHpeneeBa
CTtpoeHune
BelllecTBa.
12 MHoroo6pasue R
BELLEeCTB
13 Xnmunyeckue 19 3
peakuum
UToro no pasgeny 39
Pasgen 2. HeopraHuyeckas XxumMus
2.1 HemeTtannsbl 31 3
2.2 MeTannbl 23 2
UToro no pasgeny 54
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Paspgen 3. XumMusa 1 XXnusHb

MeTofbl NO3HAHUA

3.1 B XUMUU. XUMUSA U 9
XXU3Hb
WToro no pasgeny 9
OBLJEE KOJTMYECTBO 102 4 3

YACOB 10 NMPOIrPAMME
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NOoyPOYHOE NMNJTIAHUPOBAHUE

10 KJTACC
KonunuecTtBo 4yacoB ONEKTPOHHbIE
Ne TeMa VDoKa K n Data unudposbie
n/n yp Bcero OHTPOTIbHbIE pakTuteckne n3yyeHuss | obpasoBaTtesibHble

pa6oTbl pa6oTbl

pecypcbl

MpegMeT n 3HavyeHune
OpraHn4yecKom xmumMmu,
npeacraBneHune o
MHOroo6pasum
OpraHnYyecKkux coegmuHeHnn

ONeKTPOHHOE CTPoeHNEe
aTtoMma yrnepoga (OCHoBHoe
N BO3OY)XAEHHOE
coCTOsIHMSA). BaneHTHbIe
BO3MO)XHOCTWN aToMa
yrnepopaa

XnmMmunyeckas cBsisb B
OpraHnyecKunx
coegnHeHusax. MexaHnsmbl
06pa30BaHMs KOBaANEHTHOM
CBSA3K, CNocobbl pa3pbiBa
CBA3eNn

Teopus cTpoeHus
OopraHu4yeckmnx coenHeHum
A. M. bytnepoBa
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Bugbl nsomepuu
CTPYKTYpHas,
NPOCTpaHCTBEHHas.
ONeKTpoHHbIe 3P DeKTbI B
MoOJ1IeKy1lax OpraHM4YecKmx
COeIMHEHUN

MpeacTaBneHve o
Knaccubukaumm un
cucTemMaTuyeckas
HomeHknaTypa (IUPAC)
OpraHMYecKunx BeLecTs

Knaccudukauusa peakuyum B
OpraHn4yecKom XmMmMmu

CuctemaTtumsauma n
0606LLeHne 3HaHUN no
Teme

AnKaHbl: FOMOIOrMYEeCKUi
psg, obwas dopmyna,
HOMeHK/aTypa 1 M3oMepus,
3/1eKTPOHHOE U
NMPOCTPaHCTBEHHOE
CTPOEHME MONEKYN

10

dunsunyeckune n xumMmnyeckue
CBOMCTBa asjikaHoB

11

HaxoxxaeHne ankaHoB B
npupogae. Cnocobbl
Nosy4YeHnsa n NpUMMeHeHune
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aJikaHOB

12

LinknoankaHbl: obLyas
cdopmyna, HoMeHKNaTypa u
N30Mepusl, 0CO6EHHOCTH
CTPOEHMS U XUMUYECKUX
CBOWCTB, CNOCOO6bl
MONyYEHUS U NPUMEHEHUE

13

PelueHne pacy€THbIX 3a4au
Ha onpeaenexHue
MOJ1IEKYNSIPHON hOopMYy bl
OpraHM4yecKoro BellecTBa
MO MaccoBbIM A0NAM
aTOMOB 3J1IEMEHTOB,
BXOAALMX B €ro COCTaB.
CuctemaTtumsayma u
0606LLeHne 3HaHU No
Teme

14

ANKeHbl: rOMOI0rM4ecKkum
psag, obwas Gopmyna,
HOMeHKnaTypa,
9NEKTPOHHOE N
NPOCTPaHCTBEHHOE
CTPOEHME MONEKYI.
CTpyKTypHas u umc-TpaHc-
N3o0Mepus ankeHoB

15

dunsunyeckue U xmumMmmdeckue
CBOWCTBA aJIKeHOB.
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NpaBuno MapkoBHMKOBa

16

Crnoco6bl MONy4YeHUs U
NpUMeHeH1e asikeHoB

17

MNpakTnyeckas pabota N2 1
no teme "lMonyyeHne
3TUNEHA U N3y4eHune ero
cBOMNCTB"

18

PelueHne pacyéTHbIX 3agad
Ha onpegeneHue
MoJieKynsipHoW hopMyIibl
OpraHMYecKoro BellecTBa

19

AnkagueHbl: COMpsXXEHHble,
N30NMpPOBaHHbIE,
KYMYSIMpPOBaHHbIeE.
OcobeHHOCTH
9N1eKTPOHHOIr0 CTPOEHMUS

20

XuMuyeckmne cBoOMCTBa
CONPSYKEHHbIX ANEHOB

21

Cnocobbl Nony4yeHus un
NPUMEHEHME anKaaneHoB

22

ANKWHbI: TOMOJTIOMTMYECKNN
psag, obwas Gopmyna,
HOMeHKnaTypa,
9NEKTPOHHOE n
NPOCTPaHCTBEHHOE
CTPOEHMe MOJIeKyn,
dbunsnyeckmne cBoncTea
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23

XuMunyeckme cCBOMCTBa
aJIKUHOB

24

KayecTBeHHble peakuumn Ha
TPOWNHYIO CBA3b

25

Cnocobbl NoNy4YeHUs un
NMPUMEHEHMWE aNIKUHOB

26

PeweHne 3agau: paC'-IéTbI
Mo ypaBHEHUIO XUMUYECKON
peakunm

27

CuctemaTtmsayms u
0606LLeHne 3HaHU NOo
Teme

28

ApeHbl: roMOI0rM4yecKum
psag, obwas Gpopmyna,
HOMeHKnaTypa.
ONEeKTPOHHOE U
NPOCTPaHCTBEHHOE
CTPOEeHNe MOoneKyn 6eH3ona
n Tonyona, ux pusnyeckune
CBOWUCTBA

29

XuMuU4yeckme cBOMCTBa
apeHoB: peakuum
3amMeLleHmnsa

30

Xnmunyeckume cBomcTea
apeHoB: peakuunmn
NpPUCOeaANHEHNS, OKUCNEHNE
roMonoroB 6eH3ona
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31

OCOB6EHHOCTU XUMUNYECKUX
CBOMCTB CTMpona

32

PelueHne pacyéTHbIX 3agad
Ha onpegeneHue
MoJIeKynsipHoW hopMyIibl
OpraHMYecKoro BellecTBa

33

Cnocobbl Nony4yeHUs un
NPUMEHEHME apeHOB

34

'eHeTM4YecKas CBA3b Mexnay
pa3/iM4HbIMU KJlaCcCaMU
yrnesogopoanos

35

Pac4yéTbl no ypaBHeHUAM
XUMUYECKNX peakLmi.
CuctemaTtmsayms u
0606LLeHne 3HaHUI No
Teme

36

MpupogHbIn ras. MNonyTHble
HedTAHbIE rasbl

37

KaMeHHbIn yronb un
NPOAYKTbl ero nepepaboTku

38

HedTb 1 cnocobbl eé
nepepaboTku. MprmeHeHne
NpoOAYKTOB NnepepaboTku
HedTH

39

['eHeTUYecKada cBsA3b Mexay
pa3in4yHbiMU KjllacCaMiu
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yrnesoAopoAos

40

I'anoreHonpomssop,Hble
yrnesogoponos:
3JIEKTPOHHOE CTPOEHNE,
peakunn 3amMeLlleHns
rasoreHa

41

[lenctBue Lenovyen Ha
rasioreHNponsBOAHbIE.
B3anmopgencrteue
AuranoreHankaHoB C
MarHMem mn UMHKOM

42

CuctemaTtumsauma mn
0606LLeHne 3HaHUN no
pasgeny "Yrneesogopoapl"

43

KoHTponbHas paboTta no
Teme "Yrnesogopoabl"

44

MNpenenbHbie 0 AHOATOMHbIE
CMUPTbI: FOMOMOIrMYECKUI
psag, obwas Gpopmyna,
CTPOEHME MONEKYN,
Nn3oMepusi, HOMEHKNATYpa,
Knaccundunkauums,
dhun3nyeckune cBOMCTBA

45

XuMu4yeckme cBOMCTBa
npeaenbHbIX 0A4HOATOMHbIX
CNUpTOB

46

Crnoco6bl NONy4YeHUs 1
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NpUMeHeHne 04HOATOMHbIX
CrupToB

47

MpocTble 3¢upbI:
HOMeHKaTypa U n3oMepus,
0CO6EHHOCTU PU3NYECKUX U
XUMWYECKNX CBONCTB

48

MHoOroaTomMHble CnNupThI:
STUNEHTNINKONb U FULEPWH,
nx dmsunyeckme n
XMMUYecKne CBONCTBA

49

Crnoco6bl MoNy4YeHUs 1
npuMeHeHue
MHOrOaTOMHbIX CMIUPTOB

50

deHonN: cTpoeHme
MoJieKynbl, husunyeckme
cBouncTBa. TOKCUYHOCTb
dbeHona

o1

XuMunyeckme cBOMCTBA
deHoNa

52

Cnocobbl Nony4yeHUs un
npumMeHeHune ¢peHona

53

MpakTuyeckas padota N2 2.
PeweHune
9KCrepuMeHTanbHbIX 3agay
no Teme "CnmpTbl
dbeHonb!"
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54

CuctemaTtmsayms u
0606LLeHne 3HaHU NOo
Teme

SB)

AnbAernabl U KETOHbI:
3/1eKTPOHHOE CTPOEeHMe
Kap6OHWITbHOW rpynnbi;
roMoJiornyeckKne psgbl,
obLas popmyna, usomMmepus
N HOMeHKNaTypa

56

Anbaernabl N KETOHbI:
dhunsnyeckmne CBONCTBA;
peakuMn NpucoeanHeHuns

57

Peakuun okucnenus mn
Ka4yeCTBEHHbIE peaKunn
albaerngoB U KETOHOB

58

Cnocobbl nony4yeHus
anbAernioB 1 KETOHOB

59

OHOOCHOBHbIE
npegenbHblie KapboHOBbIE
KNUCNOTbl, 0COBEHHOCTM
CTPOEHMUS UX MOJIEKYS

60

N3omepusa n HomeHknNaTypa
KapbOHOBbIX KUCNOT, UX
dunsnyeckmne cBomcTBa

61

XuMunyeckmne cBOMCTBA
npeaenbHbIX
OJHOOCHOBHbIX
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KapboHOBbIX KUCNOT

62

Oco6eHHOCTU CBONCTB
MypaBbWHOWN KNCNOTbI.
MHoroobpasue
Kapb6OHOBbIX KUCNOT

63

0Oco6eHHOCTN CBONCTB:
HenpeaenbHbIX U
apoMaTMyYeCcKnx
KapbOHOBbIX,
ANKapbOHOBbIX,
rMAPOKCUKapPOOHOBbIX
kucnort. lMpegcrasutenu
BbICLUMX KapOOHOBbIX
Kncnot

64

[MoHATHME O NPOn3BOAHbIX
Kap6OHOBbIX KUCNOT

65

Cnocobbl Nony4YeHUs un
npuMeHeHne KapboHOBbIX
KMUCNOT

66

CnoxHble aupbl:
rOMOJIOTMYECKNiA psag,
obLas popmyna, usomMmepus
N HOMeHKNaTypa

67

dusnyeckune n xummdeckmne
cBoncTBa apupoB

68

PelueHne pacye€THbIX 3ajau:

Mo ypaBHEHUIO XUMUNYECKOU
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peakuun, Ha onpepeneHne
MOJIEKYNAPHON popMynbl
OpraHuM4yecKoro BeLecTBa

69

MpakTuyeckas padota N2 3.
PeweHune
9KCNepMMeHTanbHbIX 3agay
no Teme "Kap6oHoBble
kncnotbl. CnoxHble adupbl”

70

Xupbl: cCTpoeHue,
um3anyeckme n xumMmyeckme
cBowcTBa (rMaponus)

71

OCco6€eHHOCTH CBOWCTB
XXUPOB, COAEPXKALLMX
OCTaTKM HenpeaenbHbIX
XXUPHbIX KUCNOT. XX1pbl B

npupoae

72

Mbina KakK COoJi1 BbICLUUX
KapbOHOBbIX KUCNOT, UX
MOIOLLIEE IeCTBUE.
MOHATME O CUHTETUYECKUX
Motowux cpeacteax (CMC)

73

['eHeTn4YecKas CBA3b
yrnesogopoaoB u
Knucnopoacogep>Xxalmnx
opraHnM4yeckux eeLliecTs

74

PacuyéTbl no ypaBHeHUAM
XUMUYECKNX peaKkummn
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75

CuctemaTtmsayms u
0606LLeHne 3HaHU NOo
Teme

76

O6u1an xapakTepucTuka
YyrneBoJi0B U
Knaccudukauma yrneso/oB
(MOHO-, an- u
nonucaxapuabl)

77

MoHocaxapuabl:
dunsnyeckmne ceoncTea u
HaXoXAEeHne B Npupoae

78

MpuUMeHeHue IMoKo3bl, eé
3HayeHue B
XXU3HeaesATeNIbHOCTH
opraHusma

79

[uncaxapunabl: caxaposa,
MasibTo3a 1 NaKTo3a.
HaxoxxgeHue B npupoge u
npumMeHeHue gucaxapuaos

80

Monucaxapuabl: CTpoeHue
MaKpPOMOJEKYI,
tbm3anyeckme n xumMmyeckme
CBOWCTBA, NPpUMeHeHne

81

MoHATUE 06 NCKYCCTBEHHbIX
BOJTOKHaX

82

PewweHune pacCyeTHbIX 3a4a4
Ha ornpeaenedHne noaun
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BbIX04a NPOAYyKTa peakLumm
OT TeOpeTUYeCcKHu
BO3MOXXHOI0O

83

CuctemaTtusauma n
0606LLLeHne 3HaHUN no

pasgeny

84

KoHTponbHas paboTta no
Teme
"Kucnopoacoaepykawme
opraHumyeckune coeanHeHmns"

85

AMWUHbI: Knaccubukaums,
CTpO€eHMe MoseKyn, obuias
tdopmyna, nsomepusi,
HOMeHKnaTypa u
tm3nyeckme cBoMCTBa

86

X“Mmnyeckue cBonCcTBa
anudaTnyecKkMx aMmHoOB

87

AHUNKH: CTpoeHune
aHW/IMHA, OCOGEHHOCTH
XUMWNYECKNX CBOUCTB
aHWJIMHa

88

Cnocobbl Nony4yeHus un
NpUMeHeHne
anudaTnyecKMx aMmMHoOB

89

AMWHOKNCNOTbI:
HOMeHKNaTypa 1 nsomepus,
tm3nyeckme CBOMCTRA.
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OTpenbHble npeacraBuTen
a-aMMWHOKUCNIOT

90

XumMunyeckune cBoncTBa
dMUHOKUCIIOT, UX
6uonornyeckoe sHadyeHmne
aMUHOKKUCNOT. CMHTE3 U
rmaposin3 nenTngonB

91

Benkun kak npupogHble
NonnMepbl; CTPYKTYpPbI
6enkoB

92

XumMmnyeckme cBomcTBea
6enkoB

93

AsoTcoaepxalune
reTepoLMKInyYecKne
coepuHeHus. HyknemHoBble
KUCNOTbI: COCTaB, CTPOEHMUE
n éuonoruyeckas ponb

94

MpakTuyeckas padota N2 4.
PelweHne

9KCrnepuMeHTanbHbIX 3agad
no TemMe "AsoTcogepxalune
opraHuyeckune coegmHeHums"

95

MpakTuyeckas pabota N2 5.
PelweHne
9KCMnepuMeHTanbHbIX 3agay
no Teme "PacnosHaBaHue
OpraHMYecKux coeguHeHnn"
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96

KoHTponbHas paboTta no
TeMe "A3oTcogepxkaliue
opraHuyeckune coegmHeHus"

97

OCHOBHbI€ MOHATUA XUMUN
BbICOKOMOEKYNAPHbIX
COegMHEHUN N METOAbI UX
CUHTE3a —noJsinmMmepun3auuna
N NoJIMKoHAeHCaUunA

98

lMnacTtmMaccsl. YTunmsayumsa
N nepepaboTKa niacTmka

99

dnacToMepbl: HaTypanbHbIN
CUHTETUYECKME KaydyKH.
PesunHa

100

BonokHa: HaTypasibHble,
NCKYCCTBEHHbIE,
CuHTeTn4Yeckue. Nonmmepsl
creymanbHOro HasHa4eHus

101

MpakTuyeckas padota N2 6.
PelweHne
9KCrnepuMeHTanbHbIX 3agad
no Teme "PacnosHaBaHue
nsaacTMacc 1 BOJTIOKOH"

102

0606LLeHnE U
cucTemMaTumsaums
N3y4yeHHOro MaTepwuana no
Teme
"BbICOKOMONEKYNAPHbIE
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coeanHeHus"

OBLEE KOJIMYECTBO HYACOB NO

NMPOIrPAMME 102 3 °
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11 KJTACC

n/n

Tema ypoka

KonunyecTtBO YacoB

KOHTpOfbHbIe

Bcero
paboTbl

lMpakTuyeckue
paboTbl

[aTta
U3y4yeHus

ONeKTPOHHbIe
unudposbie
o6pasoBaTe/ibHble
pecypchbl

ATtom. CocTaB aTOMHbIX
aaep. XMMUYECKNIN 3NIEMEHT.
MN3oTonbl

CTpoeHme 3N1EKTPOHHbIX
060/104€K aTOMOB,
KBaHTOBbIE YNCJ1a

Knaccudukaumsa
XMMWUYECKMX 3/IEMEHTOB (S-,
p-, d-, f-anemeHTblI)

Pacnpep,eneHme 3JIEKTPOHOB
Mo aTOMHbIM Op6VITaJ'IFIM

ONEeKTPOHHbIe
KOHUrypaumm atomos
9/1EMEHTOB B OCHOBHOM U
BO30Y>XX,EHHOM COCTOSIHUM

ONeKTPOHHbIe
KOH(Urypaumm NoHoB.
AnekTpooTpuuaTesnibHOCTb

Mepnoanyeckunin 3aKOH U
lNepuoanyeckas cucrema
XUMUYECKNX anemMeHToB /.
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N. MeHpeneeBa, CBA3b C
COBpEeMeHHON Teopuen
CTPOEHUs aTOMOB

3aKOHOMEpPHOCTH
N3MEHEHUS CBOWCTB
XMMMUYECKMX 3NIEMEHTOB U
06pasyeMbiX UMM MPOCTbIX U
CNOXHbIX BELLECTB MO
rpynnam u nepuogam

CuctemaTtmsayms u
0606LLeHne 3HaHUI No TemMe

10

Buabl XuMmnyeckon cBA3U.
MexaHu3mMbl 06pasoBaHus
KOBasIeHTHOM CBA3N.
BogopopgHas cBAsb.
MexXMonekynspHble
B3auMoaencTeums

11

BaneHTHOCTb 1 BasieHTHble
BO3MOXHOCTN aTOMOB.
CBA3b 3/1EKTPOHHON
CTPYKTYpPbl MOJIEKY/T C UX
reoMeTpnuyecKMM CTpOeHneM

12

npeﬂ,CTaBﬂeHMﬂ 0]
KOMIMJIEKCHbIX COeANHEHUAX:
COCTaB N HOMEHKaTypa

13

BellecTBa MOEKYNAPHOro u
HEeMOJIEKYNIAPHOro CTPOEHMUS.
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Tunbl KpUcTanIN4Yecknx
peleToK 1 CBOUCTBA
BellecTB

14

[MoHATHE O ANCMNepCHbIX
cncrtemax. npeﬂ,CTaBﬂeHMe 0
KONNMONAHbIX pacTBoOpax

15

NCTUHHbIe pacTBOpbI:
HacblLWeHHble n
HeHacCblLEeHHbIle,
pacTBOPUMOCTb.
Kpuctannorugparbl

16

Crnoco6bl BblpaXeHUs
KOHLIEHTpaLMmn pacTBOpPOB

17

PeweHune 3agay ¢
NCNosb30BaHNEM NOHATUN
"MaccoBas gons
pacTBOPEHHOIO BeLLecTBa’,
"MonsipHas KOHLeHTpaums"

18

Knaccundukaumsa n
HOMeHK/aTypa
HeopraHNM4yeckux BeLLecTB

19

CuctemaTtmsayms u
0606LLeHne 3HaHUI No TeMe

20

KoHTponbHas paboTta no
Temam "CTpoeHune aToma.
lMepnoanyecknin 3aKOH U
Mepuopgunyeckasa cuctema
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XUMUYECKNX aNneMeHToB /.
N. MeHpeneeBa", "CTpoeHune
BelwlecTBa. MHoroobpasue

BellecTB"

21

Knaccudukaumsa
XUMUYECKUX peakLnin B
HeopraHM4eckom u
OpraHM4yecKom XumMmn. 3akoH
COXpaHeHus Maccbl
BELLECTB; 3aKOH COXpaHEeHUs
N NpeBpaLLeHns 3Heprum npu
XUMUYECKUX peakLmnsax

22

Tennosble apPeKTbl
XUMUYECKNX peaKkL i,
TepMmoxnmMmunyeckume
ypaBHeHUs

23

BbluMCNeHNs MO ypaBHEHUSIM
XMMUYECKUX peaKkLmi u
TEPMOXUMUYECKUM
ypaBHEHUAM

24

CKOpOCTb XMMUYECKOM
peakunu, e€ 3aBUCMMOCTb OT
pasnuyHbIX GaKTopoB.
KaTtanuna n katanusartopbl

25

[fOMOreHHble U
reTeporeHHble peakumm

26

MNpakTnyeckas pabota N2 1
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no Teme "BnusaHue
pasnnyHbix GaKToOpoB Ha
CKOPOCTb XMMWYECKOM
peakunn"

27

O6paTuMMble U HeobpaTUMBbIle
peakumu. XuMnyeckoe
paBHOBeCHe

28

MNpakTnyeckas pabota N2 2
no Teme "BnusaHue
pasnuyHbIX GakTopoB Ha
NONOXEHNE XUMUYECKOTO
paBHoBecus"

29

AneKTpoNnuTMYecKas
avccoumnauna. CunbHble 1
cnabble 3/1eKTPONUTbI.
CTeneHb auccoumaLmm

30

MoHHOe npousBepeHue
BoAbl. Cpefa BOAHbIX
pacTBOpoB. BogopoaHbIN
nokasaTtesnb (pH) pacTBopa

31

'maponus conen. Peakuuuy,
npoTekaroLwme B pacTBopax
9NEeKTPONNTOB

32

MNMpakTuyeckas paboTta N2 3
no Teme "XumMunyeckue
peakuuu B pacTBOpax
anekTponutos"
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33

OkucnuTtenbHo-
BOCCTaHOBUTESIbHblE
peakumun. BaxxHenwme
OKUCITUTENU N
BOCCTaHOBUTENU

34

MeTopa 3N1eKTPOHHOOo
(911eKTOHHO-MOHHOIO)
6anaHca

35

ONeKTpoaIn3 pacTBOpOB U
pacniaBoOB BeLLeCTB

36

PewweHune 3apay pPa3/INYHbIX
THUnoB

37

PelueHune 3agay pasinyHbIX
TMNoB

38

CuctemaTtumsauma mn
06006LLeHne 3HaHUN No TeMe
"XuMunyeckue peakuymm"

39

KoHTponbHas paboTta no
TeMe "Xnmun4yeckne peaxkuum”

40

[Mono)eHne HeMeTannoB B
[Mepnogunyeckom cucteme
XUMUNYECKNX anemMeHToB /.
. MeHpeneeBa u
0COBEHHOCTU CTPOEHUSA UX
aTomoB. ®dusunyeckue
CBOMCTBA HEMETaNNoB
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41

AnnoTtponus HemMeTannoB
(Ha npumepe Kncnopoaa,
cepbl, hocdopa v yrnepoaa)

42

Boaopoa;: nonyyexue,
bur3nYeckue n xummnyeckme
cBoicTsa. Fuapuabl

43

[[anoreHbl: HaxoXxaeHune B
npupoje, Cnocoobbl
nony4yenus, dnsmnyeckme n
XUMUYECKNe CBONCTBA

44

fanoreHoBoaopoOAbl.
BaxkHenwue
Knucnopogcozepxatiue
CoeINHEHUSI rafioreHoB

45

JlabopaTopHble n
NPOMbILLJIEHHbIE CNOCO6bI
NnoJsly4eHus rasioreHoB.
MNpuMeHeHne rafioreHoB n nx
COeINHEHUI

46

MpakTuyeckas padota N2 4.
PelweHne
9KCnepuMeHTasbHbIX 3agau
no teme "lanorexHbl"

47

Kucnopopa: nabopaTopHble U
NPOMbILLJIEHHbIE CNOCO6bl
nony4yenus, Gusnyeckme u
XUMUNYECKNe CBOUCTBA.
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O30H. lNpumMeHeHune
Kucnopoga v 030Ha

48

OKcuabl M NepoKcuabl

49

PelieHune 3agay pasinyHbIX
TMNoB

50

Cepa: HaxoXJeHue B
npupoge, cnoco6bl
nonyyeHus, bmsmyeckme u
XMMMUYecKme CBOWCTBA

51

CepoBogopoga, cynbduapl

52

Kucnopoacoaepxaluue
CoelIHEHUA cepbl.
OCO6eHHOCTU CBOWCTB
CEpPHOIN KUCNOTbI

53

MNMpakTuyeckas pabota N2 5.
PelwweHune
9KCrnepuMeHTanbHbIX 3agay
no teme "Cepa n eé
coeagnHeHus"

o4

A30T: HaxoXaeHue B
npupozae, cnocoobbl
nosyyeHus, busnyeckue n
XMMUYeCcKue CBOMCTBA.
AMMMaAK, HUTpUbI

55

Kucnopoacoaepxauiune
coeMHeHUAa asoTa.
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OCco6eHHOCTU CBOMNCTB
a30THOMN KUCOTbI

56

MNpuMeHeHWe a3oTa 1 ero
coeAuHeHW. A30THbIe
yaooo6peHus

57

docdop: HaxoxaeHue B
npupoje, Cnocoobbl
nony4yenus, dnsmnyeckme n
XUMUYEeCKNe CBOMUCTBaA.
dochunabl n pochuH

58

Okenpbl pocdopa,
dochopcopepxalime
kncnotbl. Conun dochopHom
KMCNOThI

59

MpumeHeHue docdopa n ero
coeanHeHumn. dochopHbie
yaobpeHus

60

MpakTuyeckas padota N2 6.
PeweHune
9KCNepMMeHTanbHbIX 3agay
no Teme "A30T n ¢ocop n
nx coeauHeHunsa"

61

Yrnepon: HaxoxaeHune B
NpUpoAeE, annoTpOomnHble
Mogudukaumm; busmyeckme
N XMMUYECKMe CBOUCTBA,
NpMMeHeHue
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62

Okcmg yrnepopa(ll), okeng
yrnepoga(lV), yronbHasn
KucnoTta v eé conu

63

PewweHune 3apay pPa3/IM4HbIX
THUnoB

64

KpeMHUI: HaxoxaeHne B
npupoge, cnocoobbl
nony4yenus, bnsmnyeckme un
XMMUYecKne CBOMCTBA

65

Okeng kpemMHus(1V),
KpeMHMeBasa KUCoTa,
CUNMKaTbI

66

[NpnMeHeHne KpeMHUs 1 ero
coeanHeHun. CTekno, ero
nony4veHue, BuAbl cTekna

67

PewweHue 3apay pPa3/IMYHbIX
THUnoB

68

CuctemaTtmsayms u
0606LLeHNe 3HaHUI No TemMe
"HemeTannbl"

69

KoHTponbHas paboTa no
Teme "HemeTtannbl"

70

AHanus pesynbtaToB
KOHTPOJIbHOWM paboThl,
KOppeKuns ownoboK

71

[Mono)xeHne meTannos B
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lMepunogunyeckom cucteme
XUMUYECKUX SJIEMEHTOB.
0Oco6eHHOCTU CTPOEHNSA
3NEKTPOHHbIX 060/104eK
aTOMOB MeTansoB

72

O6wume dnsnyeckme
CBOWCTBa MeTaoB.
MNpuMeHeHne MeTansoB B
ObITY M TEXHUKE

73

CnnaBbl MeTannoB.
Kopposusa metansnos

74

PelwweHune 3apay pPa3/IN4HbIX
THUnoB

75

ONEeKTPOXMMUNYECKUIN pag
Hanps>XeHnn MeTannos.
06wwune cnocobbl NoNyYeHUs
MeTansnoB

76

O6Lan xapakTepucTumka
MeTannos |A-rpynnbl
[Mepnogmnyeckom cnctembl
XUMWNYECKNX SNIEMEHTOB.
Hatpui n kanvn: nonyyeHue,
dbunsmnyeckne n xsummn4yeckme
CBOWMCTBa, NpUMeEHeHNe
NPOCTbIX BELLECTB U UX
COeIMHEHUN

77

O6uwas xapakTepucTuka
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MeTtannos [IA-rpynnbi
[Mepnogmnyeckom cuctembl
XUMWNYECKUNX 3/IEMEHTOB.
MarHum n Kanbuum:
nony4yenue, pmsnyeckme un
XUMUYECKNEe CBONCTBA,
NPMMEHEHNE NPOCTbIX
BELLECTB U UX COeAANHEHUN

78

YKEcTKOCTb BOAbI M CNOCO6DI
€€ yCTpaHeHus

79

ANOMUHWIA: NoNydeHwue,
bunsmnyeckne n xsummn4yeckume
CBOMCTBAQ, NPpUMeEHeHne

80

AM®DOTEpHble CBONCTBA
oKkcupa v rugpokcuaa
antoMUHKUS,
rMOPOKCOKOMISIEKCI
aNtOMUHUSA, X MPUMEHEHNEe

81

PelweHune 3aga4y pasinyHbIx
TUNOB

82

MpakTuyeckas padota N2 7.
PelweHne
9KCnepuMeHTanbHbIX 3agay
no Teme "MeTannbl rMaBHbIX
noarpynn"

83

O6uwan xapakTepucTuka
MeTanIoB NO6OYHbIX
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nogrpynn (B-rpynmn)
lMepnognyeckom cuctembl
XMMMWYECKMX 3NEMEHTOB

84

dursnyeckune n xummnyeckune
CBOMCTBa XpomMa un ero
CoeguHEHUN, NX npuMeHeHne

85

Ba)xHeunlune coegmuHeHuUs
MapraHua. lNepmaHraHaTr
Kanus, ero OKUCnnTesbHble
CBOWCTBA

86

dunsmnyeckune n xummyeckue
CBOWCTBA Xefnesa u ero
coeinHeHuUNn. NonyyeHne n
NpPMMEHEHNE CraaBoB
xenesa

87

dusnyeckune n xumMmmyeckme
CBOWCTBa Meau n eé
COEANHEHUN, UX MPUMEHEHNE

88

dunsnyeckne n xummyeckume
CBOWCTBA LUWHKA U ero
coeNHEHUN, Ux
NPUMEHEHHUeE.
MMApPOKCOKOMMJIEKCDI LINMHKA

89

MNMpakTuyeckas pabota N2 8.
PelweHne
9KCrnepuMeHTanbHbIX 3agay
no teme "MeTtannbl
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no60oYHbIX noarpynn”

90

PeweHune 3apay pPa3/IM4HbIX
THUnoB

91

0606LLeHNE U
cuctemaTusaums
N3y4yeHHOro MaTepmana no
Teme "MeTtannbl"

92

KoHTponbHas paboTta no
Teme "MeTtannbl"

93

AHanuns pes3ynbTaToB
KOHTPOJIbHOW paboThl,
KOppeKLunsa ownoboK

94

Posib XMMuKM B o6ecrnedeHnn
YCTOMYMBOro pasBUTUS
yenoseyecTBa. [oHATUE O
Hay4YHbIX MeToZax
nccnenoBaHMA BELLECTB

95

Hay4Hble npuHUmMnbI
opraHusaumMm XMM1U4ecKoro
Nnpon3Bo/CTBaA.
MpOMbILLIEHHbIE CNOCOO6DI
NoSlyYEHUs BaXKHENLLNX
BeLLecTB

96

XMMUYecKoe 3arpsisHeHne
OKpYyXKatoLlen cpefbl U €ro
nocneacTeus
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97

XMus 1 340poBbe
yenoseka. JlekapcTBeHHble
cpefcrtsa

98

Xumuna nuwmn. Ponb xummnun B
obecrneyeHnn NULLEBON
6€30MacHoOCTH

99

KocmeTuyeckue u
napgromMepHbie cpeacTBa.
BbiTOBaa xmmusa

100

XUMUS B CTPOUTENBLCTBE.
Ba)kHenwwune ctpouTesnbHble
N KOHCTPYKUMOHHbIE
mMaTepuarsbl

101

X1Mus B Ce€NbCKOM
xo3aunctee. OpraHn4yeckue n
MWHepasnbHble yao6peHus

102

CuctemaTtumsauma n
06006LLeHne 3HaHUN No TeMe

OBLLEE KOJIMHECTBO HYACOB 0
NPOIrPAMME

102 4 8
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YYEBHO-METOOWYECKOE OBECIMEYEHUE
OBPA30OBATEJIbHOI'O MNMPOLIECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI 419 YHEHUKA

METOOUYECKUE MATEPWUAJbI ANA YHUTENA

LIMOPOBbIE OBPA30BATEJIbHbIE PECYPCbI U PECYPCHI

CETU UHTEPHET
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