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NOACHUTEJNIbHAA 3AMNMUCKA

Paboyasi nporpamma no XxmMmn Ha ypoBHe cpeaHero obuero obpasoBaHusa paspaboTaHa Ha
ocHoBe ®epgepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6 obpasosaHun B Poccuiickon
depnepaumnmn», TpeboBaHMI K pesynsTatam 0CBOeHNs hegepanbHon obpasoBaTenbHON NPOrpaMmbl
cpeaHero obuwero obpasosaHna(POIl COO), npeactaBneHHbIX B PegeparibHOM rocygapCTBEHHOM
obpasoBaTtenbHom ctaHgapte COO, ¢ yyétom KoHuenuuu npenogaBaHusi ydebHoro npegmeta
«Xumunay B obpasoBatefibHbIX opraHmsauusax Poccuinckon ®egepaumm, peanuayowmx OCHOBHbIE
obpasoBaTernbHble NPOrpamMMbl, YU OCHOBHbIX MonoxeHun «CTpaterMn pasBuUTUA BOCMNUTAHUSA B
Poccuinckon ®egepaunn Ha nepuoa ao 2025 roga» (PacnopspkeHue NMpasutensctea PO ot 29.05.
2015 Ne 996 - p.).

XvuMna Ha ypoBHe YrnyOGnéHHOro Wu3ydYeHust 3aHMMaeT BaXXHOE MeCTO B CUCTEME
€CTECTBEHHO-Hay4yHOro obpasoBaHua yyawmxca 10-11  «knaccoB. WM3yyeHue npegmeTa,
peanudyemoe B YyCnoBusax AudepeHuMpoBaHHOro, npodunbHOro obydeHusl, npu3BaHO
obecneunTtb 00WEeobpa3oBaTENbHYD U OOLWEKYNBTYPHYD MNOATOTOBKY BbIMYCKHUKOB  LLIKOSbI,
Heobxoanmyo ons agantaumm Ux K 6bICTPO MEHSIOLMMCS YCITOBUSIM XU3HWU B COLMYME, a Takke
ANa NpodorkKeHnsa obyyeHns B opraHu3aumax npodeccuoHanbHoro obpasoBaHusi, B KOTOPbIX
XUMUS ABNAETCA OAHOM U3 NPUOPUTETHBIX AUCLUMIINH.

B nporpamme no XumMuM HasHadeHue npeameTa  «Xumusay» nonyyaet noapobHyro
WHTepnpeTauui B COOTBETCTBUM C OCHoBononarawwumu nonoxeHnamm Sroc COO o
B3aMMOOOBYCIOBEHHOCTN Lenen, cogepxaHus, pesynsratoB obyvyeHus n TpeboBaHUn K YPOBHIO
NMOArOTOBKM  BbIMYCKHMKOB. CBMAETENBCTBOM TOMY SBMASAKTCS Crneaylwue  BbIMOSHAEMble
nporpamMmou rno XMmMmum pyHKLNN:

° MHpOPMaLMOHHO-MeTOANYECKAdA, peanusaums KoTopon obecneymBaeT nonyvyeHue
npeacTaBneHns O uendax, cogepxaHuu, obulen ctpatermm obyyeHus, BOCNUTAHUSA U pasBUTUSA
obyyvatomxca cpegcreaMmm npegMeTa, n3y4aemoro B paMkax KOHKPETHOro npodmns;

° OpraHM3auMoHHO-NNaHupyLWaga,  Kotopas  npegycmatpuvBaeT  onpefeneHue:
NPUHUMNOB CTPYKTYPMPOBaAHWS W  MNOCNegoBaTeNbHOCTU  U3yveHus yy4ebHoro marepuana,
KONMMYECTBEHHbIX W  KayYeCTBEHHbIX €ro XapakTepuCTWUK; MOOXOAOB K  (POPMUPOBaHMIO
coaepXaTenbHOW OCHOBbI KOHTPONSA M OLEHKM obpasoBaTeribHbIX OOCTMXKEHMI 0DyyaroLmnxcs B
pamkKax UTOroBomn aTTectauun B oopMe eanHOro rocygapCTBEHHOrO 3K3aMmeHa No XMmun.

Mporpamma gns yrny6néHHoro nay4yeHus XMmuum:

° yCTaHaBNMBaeT WHBapWaHTHOE MpeaMEeTHOe coaepxaHue, obasatenbHoe Ang
M3ydeHnss B pamKax OTAenbHbIX npodwunen, npegycmaTtpvBaeT  pacnpedeneHve  u
CTPYKTYpUpPOBaHUE ero o Kraccam, OCHOBHbIM CoAepXaTenbHbiM NMHUSAM/pasgenam Kypca;

° [AET npumepHoe pacnpegeneHne y4ebHOro BpPEeMEHW, PEKOMEHOyeMoro Arns
N3y4eHust OTAENbHbIX TEM;

° npegnaraeT NpUMEPHYK MNOCNeAoBaTENbHOCTb M3yyYeHns ydebHoro martepuana c
YYETOM NOMMKM NOCTPOEHUS Kypca, BHYTPUNPEAMETHbIX U MEXNPEAMETHbIX CBA3EN;

° AAET METOAMYECKYD WHTeprnpeTaumio uenen un 3agad u3yyvyeHuss npegmeTta Ha
yrnyb6néHHoM YypoBHE C YYETOM COBPEMEHHbLIX MNPUOPUTETOB B cCUCTEMe cpepHero obLliero
o6pasoBaHus, coaep)KaTenbHON XapakTePUCTMKN NNaHNPYEMbIX pe3ynbTaToB OCBOEHMUSI OCHOBHOW
obpasoBaTenbHOM NporpaMmmbl cpegHero obuero obpasoBaHns (NMMYHOCTHLIX, METaNPeaMETHbIX,
npeameTHblX), a Takke C YYETOM OCHOBHbIX BMAOB Yy4ebOHO-NO3HaBaTENbHbIX OENCTBUN
obyyatoLLLerocsi N0 OCBOEHUIO COAePXaHUsA npeamerTa.

Mo BCEM Ha3BaHHbIM MO3MLMAM B MpOrpaMme no XMmMum npegycMoTpeHa npeeMcTBEHHOCTb
c oby4yeHneM XMMuM Ha ypoBHE OCHOBHOro obuero obpasoBaHud. 3a npegenamm yCTaHOBEHHOM
nporpamMmon no Xmmmm obsizatenbHOW (MHBapUMaHTHOWM) COCTaBMAOLWEN codep)KaHua y4yeBGHOoro
npegMmeTta «XuMmsi» OCTaE€TCsa BO3MOXHOCTb BblIOOpa ero BapmaTMBHOW COCTaBNSAOLEN, KOTOpas
AOIMKHA oNpeaenaTbCa B COOTBETCTBMM C HanpaBneHNneM KOHKPETHOrO nNpodunis obyyeHus.

B cooTtBeTcTBUM C KOHUEeNTyanbHbIMK nonoxeHuamm GrOC COO o HazHayeHun npegmeToB
6a3oBoro u yrnybnéHHoro ypoBHen B cucteMe anddepeHumMpoBaHHOro obyvyeHus Ha ypOBHE
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cpegHero obuiero obpasoBaHWS XMMWA Ha YpPOBHE YrNyOGNEHHOro u3yyYeHust HanpasfieH Ha
peanusauuio NPeeMCTBEHHOCTM C NOCNEeaYOLWNM 3TanoM NosTlyYeHnss XMMU4ecKkoro obpasoBaHuns B
pamKax W3y4yeHus chneumanbHblX €CTECTBEHHO-HAyYHbIX U XMMWYECKUX OUCUMUMNANH B By3ax W
opraHu3aumsix cpegHero npodeccnoHanbHoro obpasoBaHus. B aTon CBA3M U3yyeHue npeameTa
«XNMUA» OPUEHTMPOBAHO MPEUMYLLECTBEHHO HA pacluMpeHue U yriybneHne TeopeTudeckon u
NpakTUYeCKoN NOAroToBKN 0byyatowmxcs, BblIOpaBLUNX onpeaenéxHHbIn Npodunb 0byyYeHns, B TOM
yucrne ¢ NepcrnekTMBOW MOCNeayloLwero nonyvyeHns XMMM4eckoro obpasoBaHus B OpraHu3aumnsax
npodpeccnoHanbHoro obpasoBaHunda. Hapsgy ¢ atmMm, B cBete TpeboaHun OIOC COO «
nnaHMpyemMbiM pesyrnstataMm OCBOEHUs doedepanbHon obpasoBaTenbHON MporpaMmmbl CpeaHero
obwero obpasoBaHust M3yyveHne npegmeta «XuMusi» OPUEHTUMPOBAHO TaKkKe Ha pelleHue 3agad
BOCMUTAHMA M COUManbHOrO  pasBuTuS  obyyawlmxcs, Ha (opMUpoBaHMe Yy  HUX
oOLemHTenneKkTyanbHblX YMEHUA, YMEHUN paumoHanusaumm yvebHoro Tpyda u 0606LEHHBIX
cnocoboB AeATENbHOCTUN, UMEIOLLNX MEXOANCLMNITMHAPHBIN, HaANPEeAMETHbIN XapakTep.

CocraBnswowmmMn npeametra «Xumusi» Ha YpPOBHE YriyOnéHHOro M3yyYeHus SBNSATCS
yrny6nénHole kypcbl — «OpraHuyeckas xumunsa» n «Obwasi n HeopraHudeckas xumua». lMpu
onpegeneHnn noaxo4oB K OTOOPY W CTPYKTYPHOW OpraHu3auuuM COAep)KaHusi 3TUX KypcoB B
nporpaMmme no XMMUM 3a OCHOBY MNpUHATBI nonoxeHus ®rOC COO o pasnuumax 6a3oBoro u
yrny6néHHoro ypoBHen nsyyeHusi npegmera.

OcHoBy cogepxaHua kypcoB «OpraHumyeckas xumusa» n «Ob6wass u HeopraHudeckasd
XUMUS» COCTaBMNSIET COBOKYMHOCTb MPEAMETHbIX 3HAHUMN U YMEHWUWA, OTHOCALLMXCA K Ga3oBoMy
YPOBHIO U3y4YeHWs npeameTta. JTa CUCTEMA 3HAHUW MOslyvyaeT onpedenéHHoe TeopeTnyeckoe
AOMNOMHEeHMe,  MO3BOMSAKOWEE  OCO3HAHHO  OCBOUTb  CYLLECTBEHHO  Gonblimi  OObEM
dakTonornyeckoro matepuana. Tak, Ha yrnybnéHHoMm ypoBHe u3yveHus npegmetra obecneyeHa
BO3MOXHOCTb 3HAYUTENBHOIO yBenMYeHns 06 bEMa 3HaHUN O XMMUYECKUX drieMeHTax 1 CBOMCTBaX
UX COEAMHEHUI Ha OCHOBE pacLUMpPeHUs U yrnybneHnsa npencraBneHnin o CTPOEeHUW BeLecTBa,
XUMMUYECKON CBA3UN U 3aKOHOMEPHOCTSX NPOTEKaHUS peakLumi, paccMaTpmBaeMbiX C TOMKU 3peHUs
XUMNYECKON KMHETUKM U TepMoauHamukn. MNdyyeHne nepuogmyeckoro 3akoHa u lNepuognyeckomn
CUCTEMbI XMMMYECKMX 3fieMeHTOB 0asnpyercd Ha COBPEMEHHbIX KBaHTOBOMEXaHUYECKMX
NpeacTaBneHmax O CTPOeHUM artomMa. XumMuyeckass CBs3b OOBACHAETCA C TOYKM 3peHus
3HEepreTMYeCcKNX M3MeHeHun npu eé obpasoBaHUM U paspyLleHUU, a TakkKe C TOYKM 3peHUs
MexaHn3amMoB €€ obOpa3oBaHus. M3ydeHne TUNOB peakuun AOoNonHAeTcs dOopMUPOBAHNEM
npeactasneHnn 06 3NeKTPOXMMUYECKUX Mpoueccax W SreKkTponu3e pacnsiaBoB M pacTBOPOB
BewlecTB. B Kypce opraHMyeckom XvmMum npuv pPacCMOTPEHUM PEAKUMOHHON CMOCOBHOCTU
coeauHeHun yaensietca ocoboe BHUMaHMe Bomnpocam 06 SMeKTPOHHbIX adpdeKkTax, 0 B3auMHOM
BMUSIHMM aTOMOB B MOSIeKynax u MexaHm3mMax peakumm.

Ocoboe 3HayeHMe UMeeT TO, YTO Ha coAep)kaHue KypCOB XUMWUWU YriyOnéHHOro YpoBHS
N3ydeHus Ons Knaccos onpeaenéHHoro npoduns (rmaBHbiM 06pa3oM Ha UX CTPYKTYPY M XapakTtep
AONOMHEHMN K obLuen cucteme NpeaMeTHbIX 3HaHWI) OKa3biBAKOT BNUAHME CMEXHbIE NpeaMeThl.
Tak, Hanpumep, B cogepXaHun npegMmeTa Ang KrnaccoB XMMUKO-oM3nyeckoro npogpunsa éonbLuoe
3HayeHne OyoyT MMEeTb 3neMeHTbl yd4ebHoro matepuana no obwen xumuun. [pyn n3yydeHun
npeameTa B JaHHOM Crnyyae akueHT byaet caenaH Ha obLWHOCTb MeTO4oB MO3HaHUSA, OBLLHOCTb
3aKOHOB M TEOPUI B XMMUKN N B (pm3MKe: aTOMHO-MOSEKYNsApHas Teopus (MonekynsapHasi Teopus B
dun3nKe), 3aKOHbl COXPaAHEHWS MacCbl W 3HEPrnn, 3aKOHbl TEPMOAMHAMWKK, INEeKTPonun3a,
npeacTasieHnsi 0 CTPOEHUM BELECTB U Apyroe.

B TO e Bpems B cogepxaHuu npegMmeTa Ans KNacCoB XMMUKO-OMOonornyeckoro npogpuns
Gonblni yaenbHbI Bec OyaeT uMeTb opraHudeckaa xumus. B atom cnyyae npegoctaBnsieTcs
BO3MOXHOCTb Anga 6ornee ob6CTOATENBLHOrO PacCMOTPEHUSA XMMUYECKOW OpraHm3aunn KNeTku Kak
BGMOoNorM4eckon CUCTEMbI, B COCTaB KOTOPOWN BXOAAT, K MPUMEPY, Takne CTPYKTYPHbIE KOMMOHEHTbI,
Kak nunuapl, 6enkn, yrnesoabl, HyKNenHoBble KUCNOoTbl 1 apyrue. MNMpu 9ToOM 3HaHWA O cocTase U
CBOMCTBax MpeacTaBUTENENn OCHOBHbLIX KMacCOB OpraHM4YecKMX BELLECTB Cry>aT OCHOBOMW AN
N3y4YeHUs CYLLHOCTU NpoLeccoB OTOCUHTE3A, AblXaHUS, NULLEBAPEHNS.



B nnaHe ¢opMMpOBaHWA OCHOB HAy4YHOrO MMWPOBO33PEHMUS, OCBOEHUS OOLLEHay4YHbIX
METOAOB MNO3HAHWSI M ONbiTa MPaAKTUYECKOro NMPUMEHEHUS HayYHbIX 3HAHWA U3ydYeHne npeameta
«Xnumusa»  Ha yrnybnéHHOM ypOBHE OCHOBAHO Ha MeXNnpeaMEeTHbIX CBA3AX C  yy4ebHbIMun
npeametTaMmy, BXodsLWMMN B COCTaB NpeaMeTHbIX obnacten « ECTeCTBEHHO-Hay4YHble NPeaMEeTbI»,
«MaTtemaTuka n nHcdopmaTuka» n «Pyccknin a3blk n nutepatypa.

Mpn mn3dyyeHun y4vebHOro npegmera «XuMmUa» Ha yrnybnéHHOM YypOBHE Takke, Kak Ha
YPOBHE OCHOBHOMO W cpegHero obuwero obpasoBaHus (Ha ©6a3oBOM YpOBHE), 3agadven
NepBOCTENEHHON 3HAYMMOCTU NABMNSETCA (QOPMUMPOBAHME OCHOB HAaykM XUMUKM Kak obnactu
COBPEMEHHOIO €CTECTBO3HAHWSA, MPaKTUYECKON OeATEeNnbHOCTU 4eroBeka W OOHOro U3
KOMMOHEHTOB MWPOBOWN KynbTypbl. PelleHne aTon 3agadn Ha yrinyG6néHHOM YpOBHE M3yYeHWUs
npeameTa npegnonaraeT peanu3auunio Takux Lenen, Kak:

° dopmmpoBaHme npeacTaBneHnin: O  MarepuanbHOM  eOuHCTBE  MMpa,
3aKOHOMEPHOCTAX U NO3HABAEMOCTU SIBNEHUA NPUPOAbI, O MECTE XMMUN B CUCTEME €CTECTBEHHbIX
Hayk U eé€ Bepgyllen ponu B obecnevyeHun yCTOMYMBOrO pPas3BUTUS YEnOBEeYEeCTBa: B peLleHuun
npobrnem 3KOMorMyeckon, 3HepreTM4eckorn u nueBon 6e3onacHOCTU, B pasBUTUM MeOULUMHbI,
CO3[aHMM HOBbIX MaTepuanoB, HOBbIX WCTOYMHWMKOB 3Hepruu, B obecnedyeHun paumnoHanbHOro
NPUPOAONONb30BaHUSA, B (OOPMUPOBAHUN MUPOBO33PEHUS N 0OLLEN KynbTypbl YernoBeka, a Takke
3Konornyeckn o60CHOBaAHHOIO OTHOLLIEHMS K CBOEMY 3[,0POBbIO M NPUPOOHON cpeae;

° OCBOEHME CUCTEMbI 3HaAHMW, nNexXawmx B OCHOBE XUMUYECKOW COCTaBnsAtoLlen
€CTEeCTBEHHO-HAY4YHON KapTUHbl Mupa: PyHOAMEHTamnbHbIX NMOHATWIA, 3aKOHOB U TEOPUN XMMWUW,
COBPEMEHHbIX MNPeACTaBneHun O CTPOEHUW BellecTBa Ha pasHbiX YPOBHAX — aTOMHOM,
WOHHO-MOMNEKYNSPHOM,  HaAMONEKYNSAPHOM, O  TEePMOAMHAMWUYECKMX WU KMHETUYECKUX
3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKMUX peakumi, O XMMUYECKOM paBHOBECUMU, pacTBOpax U
ANCNEPCHbIX cnucTemax, 06 0BLMX HAayYHbIX NPUHLMNAX XMMUYECKOro NPON3BOACTBA;

° dopmupoBaHme y 0OyYalLMXCA OCO3HAHHOrO MNOHUMaHUS BOCTPEBOBAHHOCTU
CUCTEMHbBIX XMMWYECKMX 3HaHUN AN O0ObACHEHMSA KMYEBLIX Maen n npobnem coBpeMEHHON
XUMuKN, ans  OBbACHEHUA U MPOrHO3UPOBAHUSA HABMEHUN, WUMEIOLLMX eCTECTBEHHO-HAy4HYHO
NpupoAay; rPamMoTHOro pelleHnss Npobnem, CBA3aHHbIX C XMMWEW, MPOrHO3MPOBaHWS, aHanusa u
OLIEHKM C MO3ULMA 3Konormyeckon 6e3onacHOCTM nocnenctevii ObITOBOM M MPOM3BOLCTBEHHOM
AEATENbHOCTN YenoBeKa, CBA3AHHOW C XUMWYECKMM MPOM3BOACTBOM, WCMOMb30BaHMEM W
nepepaboTKoN BELLECTB;

° yrnybneHne nNpeacTaBfeHUMn O HaydHbIX MeTof4ax MNO3HaHus, Heobxoaumblx And
npnobpeTeHnsa YMeHUn OPUEHTUPOBATLCS B MUPE BELLECTB N OOBACHEHNA XMMUYECKUX SBNEHWUNA,
UMEKLLMX MECTO B NpMpoae, B NPaKkTUYECKON AEeATENbHOCTU U NOBCEAHEBHOMN XNU3HU.

B nnaHe peanusaumm nepBooyvepenHbIX BOCNUTATENbHbIX W pa3BUBAOLLMX (PYHKLUMIA
LEeNoCTHON cuCTeMbl cpeaHero obuero obpasoBaHWs Mpu M3yvyeHUU npegMmeTa «XuMust» Ha
yrny6rnéHHoM ypoBHe 0CcOByt0 akTyanbHOCTb NPUOBpPETAaIOT Takne Lenu 1 3agayu, Kak:

° BOCMMTaHMe YOEeXAEHHOCTM B MO3HABAEMOCTU ABMEHUN MNPUPOAbI, YBaXEHUa K
npoueccy TBopdecTBa B 06MacT TeOpeTMYEecKUX W NPUKNagHbIX WUCCNeaoBaHUNW B XMMWUW,
dhopmmpoBaHMEe MUPOBO33PEHNS, COOTBETCTBYIOLLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKK;

° pasBMTUE MOTMBALMM K ODYYEHUIO U MO3HAHWIO, CMOCOBHOCTEN K CAMOKOHTPOSO U
CaMOBOCMUTaHMIO HA OCHOBE YCBOEHWS 0BLLEYENOBEYECKMX LIEHHOCTEN;
° pa3BMTUE MO3HaBaTeNbHbIX WHTEPECOB, WHTENMeKTyanbHbIX W TBOPYECKUX

crnocobHocTen  obyvatowmxcs, OPMUPOBAHNME Y  HUX  CO3HATENbHOIO  OTHOLLEHUS K
camoobpa3oBaHMO U HeNpepbiBHOMY 00pa3oBaHUIO KakK YyCNOBUIO YCNELLHOM NpodeCcCMOoHanbHom
N 0BLLECTBEHHON AEATENbHOCTN, OTBETCTBEHHOIO OTHOLLEHUS K CBOEMY 300POBbLIO U NOTPEOHOCTH
B 340pOBOM 0Opase Xu3Hu;

° dopMnpoBaHNE YMEHUN U HaBbLIKOB Pa3yMHOro MpPUPOAONONb30BaHUSA, pasBuUTUE
9KONOrMYecKon KynbTypbl, NpuobpeTeHne onbiTa O6LLECTBEHHO-MOMNE3HON  3KONOrMYEeCKOn
AeATenbHOCTM.



O6Lwee yMcno yacoB, NPeayCMOTPEHHbLIX ANt U3YYEHUS XUMWUW Ha YriyOrneHHOM ypoBHE
cpeaHero obuwero obpasoBaHus, coctasnsier 204 yacos: B 10 knacce — 102 vaca (3 yaca B
Hegento), B 11 knacce — 102 vyaca (3 4aca B Hefgent).



COOEPXAHUE OBYYEHUA
10 KIACC

OPIrAHUYECKASA XUMUA

TeopeTnyeckne oCHOBbI OPraHM4eCKONu XUMUMN.

MpeoMeT U1 3Ha4yeHMe OpraHM4yeckorM XuMuK, NpPeacTaBreHne O MHoroobpasuu
OpraHN4YecKUx COeaNHEHUN.

ONeKTpOHHOE CTpOeHMe artoMa Yrrnepoda: OCHOBHOE UM BO30YXOEHHOE COCTOSHUS.
BaneHTHble BO3MOXHOCTU aTtoma yrrnepoga. XMMu4eckas CBsid3b B OpPraHUYeckux coefuHeHUsX.
Tunbl rMbpuansauum aTtoMHbIX opbuTtanen yrnepoga. MexaHu3mbl 0Gpa3oBaHUA KOBaneHTHOM
cBA3n (OBMEHHbIM U OOHOPHO-aKLENTOPHbIN). TuMnbl NepekpbiBaHUA aTOMHbIX opbuTanen, o- u
m-cBa3n. OgvHapHada, OBoMHas M TponHasa cBA3b. Crnocobbl paspbiBa CBA3EWM B MOMeKynax
opraHuyeckux BewecTs. lNoHsATME 0 cBobBO4HOM paaukane, Hykneodune n anektTpodwune.

Teopuss cTpoeHus opraHndeckux coeguHeHnnn A.M. bytnepoBa w©n coBpeMeHHble
npeacTaBrieHnss O CTPYKType MOneKyrn. 3HayeHne Teopum CTPOEHUSI OpraHUYecKUx CoeguHEHUN.
MonekynsapHble U1 CTPYKTYpHble opMynbl. CTpyKTypHble OpPMYyrbl  PasfiMyHbiX BWOOB:
pa3BépHyTasi, COKpalwéEHHas, ckenetHas. W3omepusa. Buabl wun3omepun: CTPyKTypHas,
NPOCTPAHCTBEHHASA. OmNEKTPOHHble 3PdEKTbl B  MOMEKyNnax OpraHU4YecKnx CoeanHeHUn
(MHOYKTUBHBLIN N ME30OMEPHbLIN 3PEKTHI).

MpencraBneHne o knaccuukaumm opraHnyecknx BelecTtB. [NoHATME O PYHKUMOHANbHOW
rpynne. lomonorusa. lomonoruyeckune psagbl. CucTtemMaTuyeckass HOMEHKnatypa OpraHUYeckux
coeanHeHun (IUPAC) n TpmBManbHble Ha3BaHUSA OTAENbHbIX NPeaCTaBUTENEN.

OcobeHHoCTH n Knaccudgukaums OpraHn4yecKkmx peakuun.
OkuncnnTenbHO-BOCCTaHOBUTENBHbIE PeaKLMn B OPraHNYeCcKon XMMUN.

OKcnepuMeHTasrbHble MeTodbl U3YYeHUs BewecTB M UX NpeBpalleHuin: O3HaAKOMIIEHNe C
obpasuamMu opraHMyYeckux BeLLeCTB M Matepuanamm Ha UX OCHOBE, OMbITbl MO MpPeBpaLlLEHUIo
OpraHu4yecKkux BeLLeCcTB Npu HarpesaHun (NnasneHue, obyrnneBaHme n ropeHne), KOHCTPynpoBaHue
Mogernen Mornekyn opraHn4ecKknx BeLecTB.

YrneBopopoasbl.

AnkaHbl. fomonoruyeckun psg ankaHoB, obwas dopmyna, HOMEHKnatypa U M3omepus.
OneKTPOHHOE U MPOCTPaHCTBEHHOE CTPOEHME MOIEKyr arnkaHoB, Sp -rmbpuamnsaumns aToMHbIX
opbutanen yrnepoaa, 0-cBsi3b. Pn3nyeckne CBOMCTBa arikaHoB.

Xnmmyeckme CBOWMCTBA arikaHOB: peakunn 3aMelleHud, nsomepusauuu, germapupoBaHng,
UMKNU3auun, nuponusa, KpekuHra, ropeHud. [lpeactaBneHne O MexaHUM3Me  peakuui
paguKanbHOro 3ameLleHus.

HaxoxaeHwve B npupoge. Cnocobbl NonyvyeHns n npuMeHeHne ankaHoB.

Linknoankanbel. Obwas cdopmyna, HoMeHknatypa n nsomepusi. OCO6eHHOCTM CTPOEHUs n
XUMUYECKUX CBOWCTB ManblX (UMKNonponaH, UuuknobyTtaH) W OObIYHbIX  (LMKITOMEHTaH,
uuKrorekcaH) uuknoankaHo. Cnocobbl NOnyyYeHnsa n NpUMeEHeHne LuKnoankaHos.

AnkeHbl. floMmonornyeckun psag ankeHos, obwasn popmyna, HoOMeHKNaTypa. ANeKTPOHHOE 1
NPOCTPAHCTBEHHOE CTPOEHWe MOMEKyn arnkeHoB, Sp?-rMbpuan3aumus aTtoMHbIX opGuTanei
yrnepoga, o- n 1-cBa3n. CTpPyKTypHas M reoMmeTpuyeckas (umc-TpaHc-) nsomepus. dusmyeckme
CBOMCTBA ankeHoB. XMMUYeCKMe CBOMCTBA: peakunmn NpucoeanHeHnsl, 3aMeLLeHns B a-NornoXxeHne
npu OBOMHOW CBA3W, nonvmepusaumm u okucrneHua. [Mpasuno MapkoBHukoBa. KayecTBEHHble
peakumm Ha ABOMHYO CBA3b. Cnocobbl NonyYeHns n NpUMeEHeEHNE ankeHoB.

AnkagmneHsl. Knaccudgukauyus ankagneHos (ConpsKEHHbIE, N30SIMPOBAHHbIE,
KymyrnupogaHHble). OCOBEHHOCTM 3NEKTPOHHOIO CTPOEHUSI N XUMUYECKUX CBONCTB CONPSKEHHbIX
aneHoB, 1,2- u 1,4-npucoeguHeHne. [lonumepusaumns CONPsKEHHbIX AuMeHoB. Cnocobbl
NnonyyYeHusi U NpUMeHeHne ankagueHoB.

AnkuHbl. fomonornyecknin psg ankuHos, obuwias gopmyna, HOMEHKNaTtypa U U3oMepus.
OnNeKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHME MOSEKYN ankuHOB, SP-rMbpuamnsauns aToOMHbIX
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opbutanen yrnepoga. ®Pusnyeckne CBOWCTBA ankMHOB. XMMWYECKME CBOWCTBA: peakumm
NPUCOEANHEHUS, AUMepU3auun N Tpumepusaumm, okucneHus. KMcnotHble CBOMCTBa arnkuMHOB,
UMEKLNX KOHLEBYIO TPOWMHYIO CBA3b. KayecTBEHHble peakumMm Ha TPOWHyt CBA3b. Cnocobbl
NonyyYeHus: U NPUMMeEHeHne anknHOB.

ApomaTtunyeckue yrnesogopoabl (apeHbl). flomonornyeckun psg apeHos, obwasa dopmyna,
HOMEHKNaTypa M n3omepusi. ANEeKTPOHHOE U MPOCTPaHCTBEHHOE CTPOEHME MOoreKynbl 6eH3ona.
dusnyeckne cBoncTBa apeHOB. XuMMuYyeckme cBolcTBa 6GeH3onma M ero romosioroB: peakuun
3amelleHns B GEeH30MbHOM Kofble W YrneBogOpO4HOM pajukane, peakuum npucoeanHeHus,
okucneHue romosnoroB 6eH3ona. MNpeacraesneHne 06 OPUEHTUPYHOLLEM AENCTBUM 3aMeECTUTENEN B
OEeH30MbHOM KOMbLEe Ha nNpuMepe ankuibHbIX pagukanoB, KapOOKCUITbHOW, MMAPOKCUITbHOM,
aMUHO- W HUTpPOrpynnbl, atoMoB ranoreHoB. OCOBGEHHOCTU XMMWYECKUX CBOWCTB CTMpOna.
Monnmepusauuna ctmpona. Cnocobbl Nony4YeHnsa n NPUMEHeHNe apoMaTUYeCcKnX yrineBo4opOa0B.

MpupoaHbin ras. lNonyTHble HedTAHble rasbl. HedTb 1 e€ npoucxoxageHne. KaMeHHbIN
yronb W MpoaykTbl ero nepepaboTkn. Cnocobbl nepepaboTkm HedTU: NeperoHka, KPeKuHr
(TepMmuyeckun, KaTanuTUyYeckun), pudopMuHr, nuponms. [MpoaykTbl nepepaboTkn HedpTh, ux
NPUMeEHEHNE B MPOMBbILLIIEHHOCTUN U B BbITY.

eHeTu4eckasa CBSA3b MEXAY pasfnMyHbIMU Kflaccamu yrieBogopoaos.

ONEeKTPOHHOE CTPOEHME TranoreHNPon3BOAHbLIX YyrnesogoponoB. Peakumn 3ameleHus
ranoreHa Ha rMAPOKCOrpynny, HUTPOrpynny, uuaHorpynny, amuHorpynny. [encrtBue Ha
ranoreHNpPou3BogHbIe  BOAHOMO WM CAMPTOBOrO  pactBopa  wWwénoyn. Bsaumopencrteue
AuvranoreHankaHoB C MarHMem W UMHKOM. [loHATME O MeTannoopraHMYecKnx COeAMHEHUSX.
Mcnonb3oBaHne ranoreHnpousBOAHbIX YrMeBOAOPOAOB B ObiTy, TEXHUMKE W NpU CUHTE3e
OpraHN4YecKknx BeLLEeCTB.

OKcnepuMeHTarnbHble MeToAbl U3YYEeHWA BewecTB W UX MpeBpalleHun: usyyvyeHue
U3N4ECKNX CBOWCTB YrNeBOAOPOAOB (PacTBOPUMOCTL), KAYECTBEHHbIX peakunii yrnesoaopoaoB
pasnuyHbIX Knaccos (obecuBeynmBaHne OGPOMHOM UMM MOLHOW BOAbI, pacTBopa nepMaHraHarta
Kanusi, B3aMMogencTBme aueTunieHa ¢ amMmadyHbIM pacTBopoM okcuaa cepebpa(l)), kauectBeHHOe
oOHapyxeHue yrnepoaa 1 BoAopoda B OpraHMYecKux BeLecTBax, nofyvyeHme aTuneHa n nsyyeHume
€ero CBOWCTB, O3HAKOMIIeHMEe C Konnekumamu «Hedtb» M «Yronb», ¢ obpasyamu nnacrtmacc,
KayyykOB W pe3uHbl, MOAenMpoBaHWEe MOMEKyn YrrneBogopoO4oOB W ranoreHnpon3BOAHbIX
yrnesogopoaos.

Kucnopoacoaepxalime opraHn4eckue coenHEHUs.

MpenenbHble ogHOATOMHblE cnupTbl. CTpoeHve Monekyn (Ha npumepe MeTaHona U
ataHona). flomonornyeckun psag, obwasa dopmyna, n3omepusi, HOMEHKNaTypa u Knaccugukaums.
dusnyeckne cBOWCTBa nNpeaenbHbIX OAHOATOMHbLIX CNUPTOB. BopopogHble CBA3W  Mexay
MOMeKynaMmm cnmptoB. XMMMUYECKNEe CBOMCTBA: peakuuu 3aMeLleHus, germapatauumn, oKUCHeHns,
B3aMMOAENCTBME C OpraHMYEeCKMMU U HeopraHM4yeckMMn kncriotamu. KayectBeHHas peakums Ha
ofgHOaTOMHble cnupTbl. [encTBue 3TaHoMa M MeTaHora Ha opraHu3Mm 4Yernoseka. Cnocobbl
nony4yeHnst 1 NPUMeHeHne 0gHOATOMHbIX CIIUPTOB.

MpocTble acmpbl, HOMeHKNaTtypa u naomepusi. OCobeHHOCTU PUINYECKUX N XUMUYECKUX
CBOWCTB.

MHOroatoMHble CAUPTbl — 3TUSIEHIMUKOMNb W ruuepuH. PdPusmyeckne u XuMmU4eckue
CBOWCTBA: peakuun 3amelleHusi, B3aMMOAEWCTBME C OpraHU4YecKMMM W HeopraHMYeCKMMU
KMcnotamu, KadeCTBEeHHasd peakumsa Ha MHOroatoMHble cnupTbl. NpeacraeneHve 0 MexaHusme
peakuumn HyKneounbHOro saamelleHus. [lencreme Ha opraHnam Yyenoseka. Cnocobbl NonyyeHus v
npUMeHeHne MHOroaTOMHbIX CMUPTOB.

®eHon. CTpoeHne MOneKynbl, B3aUMHOE BANAHWE TMOPOKCOrpynnbl M GeH30MnbHOro saapa.
®usundeckne csonictea geHona. OCobGEeHHOCTU XUMMYECKMX CBOMCTB doeHona. KayecTBeHHble
peakuum Ha deHon. TokcnyHocTb dbeHona. Cnocolbbl NonyyYyeHuss U NPUMEHeHWe heHona.
deHondopmanbgerngHasa cmona.

KapboHunbHble coeanHeHuss — anbgermabl W KETOHbl. ONEeKTPOHHOEe CTpOeHue
kapboHunbHOM rpynnbl. [omonornyeckne psigbl anbAernagoB M KETOHOB, obwas dopmyna,
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n3omepus N HomeHknarypa. dusnyeckne CBOMCTBa anbaerngoB U KETOHOB. XMMUYECKNe CBONCTBA
anbderngoB M KETOHOB: peakuuum npucoeanHeHusi. OkucneHue anbaerngoB, KavyeCTBEHHbIe
peakumn Ha anbgervabl. Cnocobbl Nony4YeHss U NPUMEHEHNE anbaerngoB U KETOHOB.

OpaHoocHoBHbIE npefernbHble kKapboHoBble KUCNOTbl. OCOBEHHOCTU CTPOEHUS MOSEKYN
KapboHOBbIX KMCnoT. W3omepuss n  HomeHknatypa. ®dusmyeckme CBOMCTBA OOHOOCHOBHbIX
npegenbHbIX KapboHOBbIX KMCNOT. BogopoaHble CBA3M Mexay Morekynamm KapOOHOBLIX KUCHOT.
XUMMN4eckme CBOMCTBA: KUCMNOTHbIE CBOWCTBA, peakums atepudukaumm, peakumm c ydactunem
yrnesogopogHoro pagukana. OcobeHHOCTM CBOWCTB MypaBbWMHOM  KUCMOThI. [loHATME O
NPOn3BOAHbIX KapBOHOBBIX KUCMOT — CIOXHbIX admnpax. MHoroobpasne kapOOHOBBLIX KUCIIOT.
OcobeHHOCTN CBOWCTB HenpeaenbHbIX U apoMaTUYeckux KapOOHOBbLIX KUCIOT, AUMKapOOHOBbIX
KACMOT, rmapoKcuMkapOboHoBbIX  KMCnoT. [pegcrtaButenn  BbICWUMX — KApOOHOBBLIX  KUCIIOT:
cTeapuHoBasi, nNanbMWUTUHOBASA, ONEWHoBasd, JIUHosesas, JUHoMneHosas Kucnotbl. Cnocobbl
nony4eHusi 1 NpUMeHeHne KapboHOBbIX KUCHOT.

CnoxHble adupbl. FTomonorndyeckun pag, obwas dgopmyna, M3oMepus U1 HOMeEHKnaTypa.
dunsnyeckne n XuMM4eckme CBOMUCTBA: MMAPOn3 B KUCINOKW U LWENOYHON cpeae.

Kupbl. CTpoeHue, uandeckne M XMMMYECKNE CBOWMCTBA XKMPOB: MOPOMnN3 B KUCION M
wenoyHon cpene. OCobeHHOCTN CBOMCTB XUPOB, COAEPXKaLMX OCTaTKM HernpeaenbHbIX XUPHbIX
kncnot. XKvpbl B npupoae.

MbIna kak conu BbICLUMX KAPOBOHOBBIX KUCMOT, UX MOKLLEE AENCTBUE.

Obwasa xapaktepuctuka yrnesogoB. Knaccudukaums yrnesogoB (MOHO-, An- U
nonucaxapuabl). MoHocaxapuapbl: rnoko3a, ¢pykTo3a, ranaktosa, pubosa, aesokcupubosa.
dusnyeckne cBonCTBa U HaxoxaeHne B npupoge. PoTocuHTes. XMMUYeCKMe CBOWCTBA MIOKO3bI:
peakumy ¢ y4acTMeM CNMPTOBbIX M anbAerngHon rpynmn, CNMpToBoe Y MOMOYHOKMCIIOe BpoXeHue.
MpymeHeHne rMIoKo3bl, €€ 3HaYeHWEe B XU3HeOesaATeNbHOCTU opraHmM3ma. [Jucaxapuabl: caxaposa,
ManbTo3a M nakTo3a. BoccTaHaenuBatwlwme M HeBOCCTaHaBnuvBawlme ancaxapvabl. [vaponus
AncaxapugoB. HaxoxgeHue B npupode M npumeHeHue. lonucaxapuabl: Kpaxman, FUKOreH n
uennionosa. CTpoeHMe MaKpOMOMEKyn Kpaxmana, rfMkoreHa wu uennonosbl. dusmyeckue
CBOMCTBA Kpaxmana u uenmnonosbl. XMMuyeckme CBOMCTBA Kpaxmana: rmgposivs, kayecTBeHHas
peakuma C uMoAOM. XUMWYECKMe CBOWCTBA LENMnosbl: rmaponuns, nosnyvyeHne agupos
uenntonosbl. NoHATMEe 06 NCKYCCTBEHHBIX BOMNOKHAX (BUCKO3a, aleTaTHbIN LWENK).

OKCnepuMeHTanbHble MeToAbl U3yYeHWs BeLeCcTB M UX NpeBpalleHUn: pacTBOPUMOCTb
pasfnMYyHbIX CNMPTOB B BOAE, B3aMMOLENCTBUE ITaHOMa C HaTpUeM, OKUCIIeHUe 3TUITOBOro cnmpTa
B anbAerng Ha packanéHHoW MedHOW MNPOBOSIOKE, OKUCIIEHMEe 3TUMOBOro cnupta AMXPOMaToM
Kanus (BO3MOXHO MCMNoNb3oBaHWE BMAEOMaTepuanoB), Ka4eCTBEHHbIE peakunn Ha anbaerngbl (C
rmgpokcngom anammmnHcepebpa(l) n rmgpokengom megu(ll)), peakums rnuuepvHa ¢ rmapokcMaom
meau(ll), xmMmudeckne CBOMCTBaA pacTBopa YKCYCHOW KUCNOTbl, B3anMMOOEeWCTBME pacTBopa
rmioko3bl € rugpokengom  meau(ll), B3aumogencTBMe Kpaxmana C  MOOOM, peLlleHue
3KCnepuMeHTanbHbIX 3agady no temam «CnupTtel 1 heHonbl», «KapboHoBble KMCNOTbl. CnoXHbie

adumpbI».
A3oTcoaepxallume opraHu4yeckue coeUHEeHUS.
AMWHBI —  opraHundeckme  npousBogHble  ammuaka. Knaccudukaumss  aMMHOB:

anuarmnyeckne 1 apomaTuyeckme; rnepBuYHbIe, BTOPUYHbIE U TPETUYHbIE. CTpoeHne Mornekyn,
obwas dopmyna, nsomepusi, HOMEHKNatypa u uandeckme cBoncTBa. XMMUYECKOE CBOMCTBA
anndaTtMyecknx amMmMHOB: OCHOBHblE€ CBOWCTBA, ankKUMpoBaHWE, B3aMMOOEWNCTBUE MNEPBUYHbIX
aMMHOB C a30TUCTON Kncnoton. Conu ankmnamMmmoHus.

AHVNWH — NpeacTaBUTENb aMUHOB apomaTtuyeckoro psga. CtpoeHne aHunuHa. BaanmHoe
BNUAHWE rpynn aTtoMoB B Monekyne aHunmHa. OCOoBEeHHOCTUM XMMWYECKMX CBOWCTB aHWUIIMHA.
KauecTBeHHble peakumm Ha aHunuH. Cnocolbl Mony4YeHust U MpUMEHEHME anudaTUn4eckmx
aMuHOB. NonyyeHne aHMnNnHa n3 HUTpobeHsona.

AMUHOKMCNOTBLI. HOMeHknaTypa u nsomepus. OtaenbHble NpeacTaBUTeny a-aMMHOKUCHOT:
rMUUWH, anaHuH. dusnyeckne cBoMUCTBa aMUHOKUCIOT. XUMUYECKME CBOMCTBA aMMHOKUCIIOT Kak



aM@OTEPHbIX OpPraHNYEeCKNX COEAMHEHWI, peakumsi NONMKoHAeHcaumm, obpasoBaHue nenTuaHom
cBa3un. bnonornyeckoe 3HayeHne aMMHOKNCAOT. CUHTE3 U rMapPONn3 NenTUaoB.

Benku kak npupoaHble nonumepsl. [epBnyHasn, BTOpUYHAA 1 TPETUYHAsS CTPYKTypa 6enkos.
Xnmumyeckme cBomcTBa 6enkos: rmaponns, geHaTypauusi, Ka4eCTBEHHbIE peakuumn Ha 6enku.

OKCnepuMeHTanbHble MeToAbl W3yYeHWs BEeLWEecTB U UX NpeBpalleHun: pacTBOpeHMEe
OenkoB B BoAe, AeHaTypauus ©enkoB npu HarpeBaHuW, LBETHbIE peakumm Ha Bernku, pelueHue
9KCNepuMeHTanbHbIX 3aga4y no Temam «A30TcoaepXalime OpraHn4yeckue COEANHEHUS» U
«PacnosHaBaHWe opraHM4ecKkux coeguHeHnn».

BbicokomMoneKkynsipHble coeANHEHUS.

OCHOBHbIE MOHATUS XMMWUW BbICOKOMOSIEKYNSAPHBIX COEAMHEHW: MOHOMEp, MnonmMmep,
CTPYKTYPHOE 3BEHO, CTeneHb MnonmMMepusaumu, cpegHasa mornekynspHasa macca. OCHOBHble
MEeTOAbl CUHTE3a BbICOKOMOSIEKYNAPHbLIX COEAUHEHUI — NONMMEPU3aLNSA N NONIMKOHAEHCALMS.

MonumepHble matepuansl. MNMnactMaccsl (NONN3TUNEH, NONUMNPONUIIEH, NONMBUHUIIXNOPKUA,
NONNCTUPOA, NONUMETUNMETaKpunaT, nonukapboHaTtbl, nonuaTuneHTepedTanar). Ytunmsauusa u
nepepaboTka nnacTuka.

onactoMmepbl:  HaTyparbHbI  KaydyK, CUHTETMYeckue  Kayyyku  (byTagmMeHOBbIN,
XJTOPOMpPEHOBbLIN, N30MPEHOBLIN) U CUNUKOHBLI. Pe3nHa.

BonokHa: HaTyparnbHble (XNOnokK, LWepcTb, LWENK), UCKYCCTBEHHbIE (BMCKO3a, aueTaTHoe
BOJIOKHO), CUHTETUYECKMNE (KanpOH M NaBcaH).

Monnmepsbl cneumnanbHOro HasHadyeHus (TedrioH, KeBnap, ANeKTponpoBoasLIne nosimmepsl,
Onopasnaraemblie NonMmepsbl).

OKcnepuMeHTasrbHble MeTodbl U3YYeHUs BewecTB M UX NpeBpalleHuin: O3HaAKOMIEHUe C
obpasuamMuM NpPUPOOHbIX W UCKYCCTBEHHbIX BOMIOKOH, MflacTMacc, KayvykoB, peLleHune
aKcnepuMMeHTarnbHbIX 3agad no Teme «PacnosHaBaHue nnacTMacc Y BOFTOKOHY.

PacuyétHble 3agaun.

HaxoxgeHne monekynspHon ¢opMyrbl OPraHN4eckoro CoeguHeHus Mo MacCcoBbIM AONAM
9M1EMEHTOB, BXOASALWMX B €ro COCTaB, HaxoXOeHue MOneKynspHon dOopMyrbl OpraHMYecKoro
coeauHeHus no macce (06bEMY) NPOAYKTOB CropaHusi, No KonmyecTBy BewecTBa (Macce, 06bEMY)
NPOAYKTOB peakumm W/MnM  UCXOAHbIX BeELLeCTB, YCTAHOBMEHME CTPYKTYPHOW hOopMynbl
OpraHM4yeckoro BeLlecTBa Ha OCHOBE €ro XMMUYECKMX CBOWCTB WM crnocoboB nonyveHus,
onpeaeneHve 4onu Bbixoga NpoaykTa peakumm OT TEOPETUYECKN BO3MOXKHOTO.

MexnpegMeTHble CBA3W.

Peanusaums mexnpegMeTHbIX CBSA3eN Npu u3yvyeHum opraHmdeckon xummm B 10 knacce
OCYLLECTBIISIETCA 4Yepe3 WCMOonb3oBaHWEe Kak ObLWMX eCTEeCTBEHHO-HAyYHbIX MOHATUW, Tak W
MOHATUI, NPUHATBIX B OTAEMNbHbIX NpeaMeTax eCTeCTBEHHO-HAay4YHOro LMKna.

Ob6Lwmne ecTeCTBEHHO-Hay4YHble MNOHATUA: HABMEHWe, HaydHbl (PakT, runotesa, Teopus,
3aKOH, aHanu3, CWHTe3, Knaccudpukauusa, HabniogeHue, n3MepeHue, 3KCNepUMEHT, MoAerb,
MoaennpoBaHue.

dunsnka: matepusi, aToM, 3NEKTPOH, MPOTOH, HENTPOH, MOJIEKYa, AHEPreTUYECKUI YPOBEHD,
BeLLeCcTBO, Terno, o6bEM, arperatHoe COCTOSIHME BeLlecTBa, (husndeckne BenunYMHbl, eguHULbI
N3MepeHuns, CKOpoCTb, IHEPIUH, Macca.

Buonorusa: knetka, opraHuam, akocuctema, buoctepa, metabonmsm, HacnegCTBEHHOCTb,
aBTOTPOPHBIA N FeTEPOTPOHLIN TUM NUTaHUSA, OpoxeHue, OTOCUHTE3, AblXxaHue, 6enku,
yrneBoabl, XUpbl, HYKNENHOBbIE KACIOTbl, PEPMEHTHI.

[eorpadus: nonesHble UCKonaemble, TOMNBO.

TexHonorns: nuwieBble MNPOAYKTbl, OCHOBbI PaLMOHAarIbHOMO NUTaHUS, MOKLLINE CPeacTBa,
MaTepuarnbl U3 UCKYCCTBEHHbIX N CUHTETUYECKNX BOFTOKOH.
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Atom. CoctaB aTOMHbIX agep. XuMUYeckuin anemeHT. N3otonbl. CTpoeHne aneKTPOHHbIX
obonoyek atTomMoB, KBAHTOBbIE YMCIa. AHEPreTuyYeckme YpoBHN N NoAYPOBHU. ATOMHbIE opbuTanu.
Knaccudumkaums xummnyeckmx anemMeHToB (s-, p-, d-, f-anemeHnTbl). PacnpeaeneHne anekTpoHOB no
aTOMHbIM OpbUTansaM. ONEKTPOHHble KOHJUrypauunm aTtoMOB 3f1EMEHTOB MEepBOro—4eTBEPTOro
nepuogoB B OCHOBHOM W BO3OY>XOEHHOM COCTOSIHUM, 3MEKTPOHHbIE KOHMUrypauum MOHOB.
OnekTpooTpuLaTenbHOCTb.

Mepuoanveckmn 3akoH u [lepuogmdeckad cuctema XuUMUYecKux anemeHtoB [O.U.
Mengeneesa. CBsA3b NepuoguMyeckoro 3akoHa W [lepMognyeckon CUCTEMBbI  XMMUYECKUX
3MN1EMEHTOB C COBPEMEHHOW Teopuen CTPOeHMs aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMUYECKUX 3NeMEeHTOB WM obpadyeMblX UMW MPOCTbIX WM CHOXHbLIX BewecTB Mo rpynnam u
nepuogam. 3HauyeHue nepuoanyeckoro 3akoHa .. MeHgeneesa.

Xnmunyeckass cBda3b. Buabl XMMMYECKOW CBS3W: KOBaNeHTHasi, MOHHasA, MeTannmyeckasl.
MexaHn3mbl 06pa3oBaHUsS KOBANEHTHOW CBA3WM: OOMEHHbIA U AOHOPHO-AKLENTOPHbLIA. DHEpPrus u
AnvHa cBAsn. NMonapHOCTb, HanpaBNeHHOCTb U HACbIWAeMOCTb KOBaneHTHOW cBA3n. KpaTHble
cBs3n. BogopoaHas cBasb. MexXmornekynspHble B3anMogencTBuS.

BaneHTHOCTb 1 BaneHTHbIE BO3MOXHOCTN aTOMOB. CBA3b 3NEKTPOHHOW CTPYKTYPbl MOSIEKYI
C VX FreOMETPUYECKNM CTPOEHNEM (Ha NpUMepPe COeQUHEHUIN ANIEMEHTOB BTOPOro nepuoaa).

MpeactaBneHMe O  KOMMMEKCHbIX  coedunHeHuax. CocTaB  KOMMSEKCHOMO  WMOHa:
KomnnekcoobpasoBartenb, nuraHabl. 3HA4YeHWEe KOMMIEKCHbIX coeuHeHun. [loHatne o
KOOPOWHALMOHHON XMMUW.

BelwlectBa MONEKYNAPHOrO W  HEMOSEKYNAPHOIrO CTPOEHUs. Tunbl  KpUCTanIMyeckmnx
PELLETOK (CTPYKTYpP) U CBOMCTBA BELLECTB.

MoHATHe o gucnepcHbix cuctemax. NcTuHHbIe pacTeopsbl. NMpeacTtaBneHne O KONnongHbIX
pactBopax. Cnocobbl BblpaXXeHUs KOHLUEHTpauum pacTBOPOB: MaccoBas [OMs BellecTBa B
pactBope, MonspHad  KOHUeHTpauus. HacblweHHble U HeHacbllWeHHble  pacTBOPbI,
pacTtBopuMMOCTb. Kpuctannorngparbl.

Knaccudpumkaums v HoOMeHknatypa HeOpraHM4ecKux BeLllecTB. TpuBMarnbHble Ha3BaHWUS
OTAEeNbHbIX NpeacTaBUTeNnen HeopraHNYeCKnX BeLecTB.

Knaccmudumkaumnsa XMMnUYeckux peakuuin B HEOPraHMYEeCKOM U OpraHMYeckorn XMMuKU. 3akoH
COXpaHEeHMs1 MacCbl BELLECTB; 3aKOH COXpaHEeHUst U NpeBpaLieHUss 3HEPruM npu XUMUYECKUX
peakumnax. TensoBble 3(PPEKTbl XUMNYECKMUX peakunin. TEpMOXUMUYECKNE YPaBHEHUS.

CKOpOCTb XMMUYECKON peakLumu, e€ 3aBUCMMOCTb OT pasnn4yHbIX pakTopoB. [OMOreHHbIe 1
reTeporeHHble peakunn. Katanms n katanuaatopbl.

Ob6patnmble n HeobpaTuMmble peakuun. XuMmudeckoe paBHoBecue. KOHCTaHTa XMMMNYEeCKOoro
paBHoBecusi. DakTopbl, BRMAKOLIME Ha MOMOXEHME XMMWYECKOro paBHOBECUS: Temnepartypa,
AaBneHne 1 KoOHUEeHTpauuKn BeLecTB, y4acTByowmnx B peakumn. MpuHumn Jle Watenbe.

onekTponutuyeckaa guccoumnaumsi. CunbHble ©  cnabble  anekTponutbl. CTeneHb
anccoumaumn. Cpefa BOOHbLIX PacTBOPOB: KUCIOTHAas, HeWTpanbHas, wenodHad. BogopogHbin
nokasartenb (pH) pacteBopa. 'vaponua conen. Peakuun MOHHOro obmeHa.

OkucnuTenbHO-BOCCTaHOBUTESNbHbIE  peakuun. CTeneHb okucneHus. Okucnutenb U
BOCCTaHoBUTENb. [lpoueccbl OKUCNEHUSs U BOCCTAHOBMEHMS. BaxHenwune okucnutenu u
BoccTaHoBuTenu. Metoa anekTpoHHoro 6anaHca. OnekTponM3 pacTBOPOB U pacniiaBoB BELLECTB.

OKcnepuMeHTanbHble MeToAbl M3YYeHUs BeLeCTB W UX MpeBpalleHuin: pasnoxeHune
nepokcuga Bogopoda B MNPUCYTCTBUKM KaTanusatopa, MOAESNUM  KpUCTannMYyecKnx pPeLueTok,
npoBefeHne peakunmn WOHHOrO obMmeHa, onpegeneHve cpedbl PacTBOPOB C  MOMOLLbIO
WHOMKATOPOB, U3yYeHWe BIIUSHUS PasfiMyHbIX DaKTOPOB Ha CKOPOCTb XMMWUYECKOM peakumm u
NoOnoXeHne XMMMUYECKOro paBHOBECUS.

HeopraHnyeckasa xumus.

MonoxeHne HemeTannoB B [lepyognyeckon cucteme XumMmyeckux anemeHtos [.U.
MeHaeneeBa n OCOBGEHHOCTM CTPOEHUA WX aTtomoB. Pusnyeckme CBONCTBA HeMETassoB.
AnnoTtponusa HemeTanmnoBs (Ha NpMMmepe Kucnopoaa, cepbl, pocdopa n yrnepoaa).
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Booopog. lMonyveHune, dumsmyeckme n XMMUYeCKMe CBOMCTBA: peakuuu C MeTannamu u
HemeTannamu, BOCCTaHOBUTESNbHbIE CBONCTBA. [Mapuabl. TONAMBHbBIE 3fIEMEHTHI.

anoreHbl. HaxoxageHve B npupoge, cnocobbl NonyyeHus, pusmyeckne M XumMumyeckue
ceouncTBa. [anoreHoBogopoabl. BaxHenwue kucnopogcogepxalume CoOeauHEHUsI ranoreHos.
JNNaBopaTopHbie 1 NPOMBbILLIIEHHbIE CNOCOOLI NOMYyYeHUs ranoreHoB. [puMeHeHne ranoreHoB 1 nx
coeauHEeHUN.

Kucnopoa, 03oH. JlabopaTopHble U NPOMBbIWEHHbIE CMOCOBbI MONy4YeHus Kucropoaa.
dunsnyeckne n xMuMmmnyeckne CBOMCTBa N NpUMEHEHME Kucropoaa u o3oHa. Okeuabl U nepokcuabl.

Cepa. HaxoxgeHve B npupoge, c€nocobbl nonyvyeHusi, U3NYECKMe U XUMUYecKkune
ceounctBa. Ceposogopopn, cynbduabl. Okeng cepbl(lV), okena cepol(VI). CepHuctaa n cepHas
kmcnotel M ux conu. OcoBGeHHOCTU CBOWCTB CEPHOM KucrnoTbl. [lpumeHeHne cepbl n eé
coeauHEeHUN.

A3oT. HaxoxgeHue B npupoae, cnocobbl nonyvYeHns, pusndeckne n XuMmyeckme CBOMCTBa.
AmmMunak, HuTpuabl. Okeuabl asota. A3oTucTasi M as3oTHas KMCnoTbl M ux conu. OcobeHHoCTH
CBOWCTB a30THOM KMUCNOTbI. [IpuMeHeHne a3ota 1 ero coegmHeHnin. A3oTHble yaobpeHus.

docop. HaxoxgeHne B npupoge, cnocobbl nonyyvyeHusi, oU3nYeckne u XMMudeckue
ceonctBa. docchuabl n docdhpuH. Okcumabl docdopa, docdopHas Kucnota M €€ Ccomnwu.
MpumeHeHne ocdopa n ero coegnHeHnin. doccopHble yaobpeHus.

Yrnepog, HaxoxgeHve B npupode. AnNnoTponHble mMoaudukauun. dusudeckne u
XUMUYECKMEe CBOMCTBA MPOCTbIX BellecTB, obpasoBaHHbIX yriepogom. Okeng yrnepoaa(ll), okema
yrnepoga(lV), yronbHasa kucnota n eé conu. AKTMBMPOBAHHLIN yronb, agcopbuus. dynnepeHsbl,
rpadpeH, yrnepoaHble HaHOTPYOKK. MNMpumeHeHrne NpocCTbIX BewecTB, 06pa3oBaHHbIX YrIepoaoMm, 1
€ro coegmMHeHun.

KpemHuin. HaxoxgeHue B npupoge, cnocobbl nosnyyvyeHusi, ousnyeckne u xuMmyeckume
ceorctBa. Okcua kpemuua(lV), kpemHuneBast kucnota, cunukatbl. [pUMEHEHNEe KpeMHus u ero
coeanHeHun. CTekno, ero nonyyeHne, Buabl CTekna.

MonoxeHne metannoB B [lepuognyeckon cucteme XMMmMYecknx anemeHToB. OcobeHHOCTH
CTPOEHUSA 3NEKTPOHHLIX 0605104ek aToMmoB MeTannoB. Obwmne usmyeckme CBOMCTBA MeTarsoB.
MpumeHeHne meTannoB B ObITY U TexHUKe. Cnnasbl MeTannos.

ONEKTPOXMMUYECKUIN psf HanpsbkeHun metannoB. Obuwue cnocobbl NonyyYyeHns MeTasnnoB:
rmgpomMeTannyprus, NMpoMeTannyprus, anekrpoMmetannyprus. [NoHsaTMe O KOppo3un MeTansos.
Cnocobbl 3aWnTbl OT KOPPO3UN.

O6wasa xapaktepuctuka metannoB |A-rpynnbl Nepnognyeckon CUCTEMbI XMMUYECKUX
3NeMeHTOB. HaTpun n kanui: nosnydveHue, ousnyeckne n XMMmveckune CBOMCTBA, NPUMEHEHue
NPOCTbIX BELLECTB U UX COEANHEHWI.

Obwasa xapaktepuctnka metannoB |lIA-rpynnbl Nepuogmnyeckon cuUcTeMbl XUMUYECKUX
anemeHToB. MarHun n kanbuun: nonyyeHne, oUsnNYecKMe U XMMMYeCKMe CBONCTBA, NPUMEHEHME
NPOCTbIX BELLECTB N UX coegnHeHun. XKECTKOCTb BOAbl U CNOCOObI €€ yCTpaHeHNS.

AMOMUHUIA: nonyyeHne, OU3NYECKUE U XUMWYECKUE CBOMCTBA, MNPUMEHEHME NpPOCTOro
BellecTBa M ero coeauHeHun. AmM@oTepHble CBOWCTBaA OKCcMAa M rmapokcuaa antoMUHUS,
rMOPOKCOKOMNMIIEKChI antOMUHUS.

Ob6waa xapaktepuctuka wMetannoB noboyHbix noarpynn (B-rpynn) [lMeprnoanyeckon
CUCTEMbI XMMUYECKNX SNIEMEHTOB.

dusnyeckne N XMMmyeckne CBOWCTBA Xpoma U ero coeguHeHun. Okcuabl U ruapokcuabl
xpoma(ll), xpoma(lll) n xpoma(Vl). XpomaTtbl M [JuxpomaTbl, UX OKUCIUTENbHbIE CBOWCTBA.
[MonyyeHne n NnpUMMeHeHne xpoma.

dumsnyeckme ”n XUMUYECKME CBOWCTBaA MapraHua W ero coeauvHeHun. BaxHenwuve
coeavHenua mapraHua(ll), mapranua(lV), mapradua(Vl) n mapradua(VIil). lNepmaHranat kanus, ero
OKUCIUTENbHbIE CBONCTBA.

dusnyeckne n xmuMmmnyeckne CBOMCTBA Xernesa n ero coeguHeHnn. Okeuabl, rMapokcnabl u
conu xene3sa(ll) n xxenesa(lll). NMony4eHne n NnpUMEHeEHNE xenesa n ero CrnaBos.

11



dusnyeckne n xmuMmmnyeckne CBOMCTBa Mean U eé coeguHeHun. [onyvyeHne n npumeHeHue
Mean n eé coeguHEHUN.

LinHk: nony4veHne, pmnsnyeckne n xummyeckme ceomctea. AM@OTepHbIe CBOMCTBA OKcuaa u
rTMApPoOKCMAa LUMHKa, rapoKCOKOMMNeKehl uuHKa. NpumeHeHne umHKa n ero CoOeanHeHnn.

OKcneprMMeHTarnbHble METOAbl N3YYEHNSA BELLECTB U UX NpeBpaLLeHniA: n3yv4eHne obpasuos
HemMeTannoB, ropeHue cepbl, ocdopa, xenesa, MarHus B KUCNOpoAe, M3yYeHUe KOmneKkuun
«MeTtannbl 1 cnnaebl», B3aUMOAENCTBUE LLEMOYHbIX M LLENTOYHO3EMESbHbLIX METansoB C BOOOM
(BO3MOXHO MCnonb3oBaHWe BuaeomMatepmanos), B3auMOAENCTBME LMHKA M Xernesa C pacTBopamu
KMCNOT M LWENOYen, Ka4eCTBEHHbIE peakuMM Ha HeopraHM4YeCcKMe aHWOHbI, KaTMOH Bogopoda W
KaTWMOHbl METanMoB, B3aMMOAENCTBNE TMOPOKCUAOB antOMUHUS U LMHKA C pacTBOpPaMu KUCMOT U
LLEeNoYen, peLleHne SKCnepuMeHTanbHbiX 3agad no Temam «lanoreHbl», «Cepa wun eé
coeauHeHus», «A30T 1 ocdop N nx coeauHeHus», «Metannbl rmasHbIX noarpynn», «Metannbl
NoBOYHbIX NOArpynmn».

XMHMA N KN3Hb.

Ponb xumunn B obecnedeHnn yCTomumBoro pasBuTtus YenoBedyecTBa. [MOHATME O HayYHbIX
MeTogax MO3HaHWA U MEeTOOONOMMN Hay4YHOro uccrneaoBaHuda. HayyHble npyvHUMibl opraHu3aumm
XUMMYECKOro npoun3BoAcTBa. [1pOoMbIlNEHHbIE Cnocobbl NOMyYeHUss BaXKHEMLWIUX BeLlecTB (Ha
npumMepe npouM3BOACTBA amMMuaka, CEepHOM KUCNOTbl, MeTaHona). [1pOMbIWMEeHHbIE CnoCoObI
NnonyyYyeHMss MeTansioB M CnnaBoB. XMMUYECKOE 3arpsi3HEHWE OKpYyXXalolew cpeabl U ero
nocneacteus. Ponb xmumum B obecnevyeHnmn aHepreTnyeckon 6e3onacHoCTH.

XumMna un 300poBbe  YeroBeka. JlekapcTBeHHble cpefcTtBa. [lpaBuna wmcnonb3oBaHUSA
neKkapCTBEHHbIX npenapaTtoB. Ponb xuMnn B passutnn MeguLnHbI.

XMUS NULLN: OCHOBHbIE KOMMOHEHTHI, nuwiesBble gobaskn. Ponb xumum B obecneveHunn
nuLleson 6e3onacHoOCTU.

Kocmetnueckne wn napdromepHble cpeactBa. bbitoBass xumusa. [NpaBuna 6e3onacHoro
NCNonb3oBaHUs npenapaToB ObITOBON XUMUN B NOBCEAHEBHOM KU3HW.

Xnmus B CTPOUTENBCTBE: BAXXHENLLNE CTPOUTENbHbIE MaTepuarnbl (LEMEHT, GETOH).

Xnmus B cenbckom xossncTtee. OpraHmyeckme u MuHeparnbHble yaobpeHus.

CoBpeMeHHbIE KOHCTPYKLMOHHbLIE MaTtepumarbl, Kpacku, CTEKIO, kepamuka. Matepuanbsl ons
ANEKTPOHUKN. HaHOTEXHOMOMNM.

PacuyétHble 3agaun.

Pac4éTtbl: maccel BewiectBa unm ob6bEMa rasoB Mo M3BECTHOMY KONMUYECTBY BeLLECTBA,
mMacce unm o6bEMy OQHOro M3 y4acTBYIOLIMX B peakumu BewecTB, Macchl (06bEMa, konmyecTBa
BelllecTBa) MPOAYKTOB peakuuu, ecriv OAHO U3 BellecTB MMeeT npumecu, maccbl (06béma,
KonuyecTBa BeLLECTBA) NpoayKTa peakumm, ecriv OogHO M3 BELLECTB OaHO B BMAe pacTtBopa C
onpedenéHHoOn MaccoBOW [0OMen pacTBOPEHHOrO BeLleCTBa, MacCOBOW 0N UM MOSSIPHOM
KOHUEHTpauMm BeLlecTBa B pacTBoOpe, OONM BbiXO4a MNPOAyKTa peakumm OT TEeOpeTUYECKM
BO3MOXXHOTIO.

MexnpeaMeTHble CBA3W.

Peanusaums mexnpegMeTHbIX CBA3en Npu nayydeHnn obien n HeopraHmyeckom xmummm B 11
Kfacce OCYLLECTBISAETCA Yepes3 UCMONb30BaHME Kak OBLUNX €eCTECTBEHHO-HAYYHbIX MOHATUIA, TaK 1
NOHATUN, NPUHATLIX B OTAENbHbIX NpeaMeTax eCTeCTBEHHO-Hay4YHOro Lukna.

O6Lwmne ecTecTBEHHO-HAY4YHble MNOHATUNA: ABMEHWE, HaydHbli OakT, rmMnoTesa, Teopus,
3aKOH, aHanuMs3, CuHTe3, Knaccudukaums, nepuoaudHoCTb, HabnageHne, W3MepeHue,
3KCNEePUMEHT, MOAENb, MOOENMPOBAHME.

dunsnka: matepusi, MUKPOMUP, MAKPOMUP, aTOM, SNEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOMbI,
pagMoOaKTUBHOCTb, MOJSIEKyrna, SHEpPreTUYEecKun ypoBEHb, BELLECTBO, Terno, o6bEM, arperatHoe
COCTOSIHME BELLECTBA, uaeanbHbIA ras, (pusmyeckne BENUYUHbLI, eaUHULbI N3MEPEHUS, CKOPOCTb,
3Heprus, macca.

Buonorua: knetka, opraHuM3Mm, 3Kkocuctema, Owuocdepa, MeTabonmam, Makpo- W
MUKPO3NEMEHTbI, O€enku, Xupbl, YrNeBoAbl, HYKNEWHOBbIE KUCIOTbl, (PEPMEHTbI, FOPMOHDI,
KpYyroBopoT BELLECTB 1 MOTOK SHEPTNN B IKOCUCTEMAX.
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leorpadusi: MMHepanbl, FrOpHble NOPOoAbl, MONE3HbIe CKonaeMble, TOMMMBO, PECYPCHI.

TexHonornsa: XMMmyeckasi NMpPOMbILLNIEHHOCTb, METannyprusi, CTPOUTENbHbIE MaTepuarnsbl,
CEenbCKOXO3SIMCTBEHHOE  MPOM3BOACTBO, MNULLEBAsi MPOMBbILSIEHHOCTb,  (hapMaueBTUYeckas
NMPOMBbILLNEHHOCTb, NPOU3BOACTBO KOCMETUYECKMX MPenapaToB, NPOU3BOACTBO KOHCTPYKLMOHHbIX
mMaTepuarnoB, 3M1eKTPOHHas MPOMbILLNIEHHOCTb, HAHOTEXHOMOMUN.
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NNAHUAPYEMBIE PE3YJIbTATbl OCBOEHUA MPOITPAMMbI MO XUMUU HA YIITYBJIIEHHOM
YPOBHE CPEOHEIO OBLLEINO OBPA30OBAHUA

JINYHOCTHbIE PE3YJIbTATbI

B cooTBeTCTBUM C CUCTEMHO-AEATENbHOCTHBIM MNOAXOAOM B CTPYKTYpe JUYHOCTHbIX
pes3ynsLTaTtoB OCBOEHUSA NpegMeTa « Xnmus» Ha ypoBHe cpeaHero obuiero obpasoBaHus BblAENEHbI
cnegylowme  CoCTaBnswMe:  OCO3HaHMe  ObyyallMMUCS  POCCUMCKOWM  rpagaHCKOW
NMOEHTUYHOCTU; FOTOBHOCTb K CaMOpPa3BUTUIO, CAMOCTOSTENTbHOCTU U CaMOOoNpeaerieHnto; Hanmune
MOTMBaLMM K OOy4YeHMo; TrOTOBHOCTb WM CMOCOOHOCTb OOy4alLlMXcsl PyKOBOOCTBOBATLCA
NPUHATBIMM B OOWEcTBE npaBuriamMn W HOPMamMu MNOBEAEHUS; HaNMYMe NPaBOCO3HAHUS,
3KONOrM4Yeckom KynbsTypbl; CNOCOOHOCTb CTaBUTb LN U CTPOUTb XKU3HEHHbIE MNIaHbl.

JINYHOCTHbIE pe3ynbrTaTbl OCBOEHUSA NpeameTa «Xumusiy OTpaxkarT COPMUPOBAHHOCTb
onblTa NO3HaBaTESNIbHOM M MPaKTUYECKON OesATeNbHOCTU ofy4alowmxcs B npouecce peanuaaumm
obpasoBaTenbHON OEATENBHOCTM.

JIn4HOCTHbIE pesynbTaTbl OCBOEHUSA MNpeameTa «Xumusi» OTpaKarT CHOPMUPOBAHHOCTb
onbiTa NO3HABATESNTIbHOW M MPaKTUYECKOWN OEATENbHOCTM 0by4alolmxcs B npouecce peanuaaumm
obpasoBaTenbHON AeATENbHOCTU, B TOM YMCIIE B YacTu:

1) rpaxgaHCcKoro BOCNUTaHUSA:

OCO3HaHNSA 0ByYaroLLMMUCS CBOUX KOHCTUTYLIMOHHBLIX NpaB MU 0B6513aHHOCTEN, YBaXXeHUS K
3aKOHY U NPaBOMNOPSAAKY;

npeacTaBneHns O coumarnbHbiX HOPMax W npaBuiax MEXNUYHOCTHbLIX OTHOLUEHUA B
KONMNEeKTUBE;

FOTOBHOCTU K COBMECTHOW TBOPYECKOW OEeATENIbHOCTU MpU CO34aHun y4ebHbIX MPOEKTOB,
peLeHnn y4ebHbIX 1 No3HaBaTeNbHbIX 3a4ady, BbINOMHEHNUN XUMUYECKUX SKCNIEPUMEHTOB;

CMOCOBHOCTN MOHMMATb U NPUHUMATb MOTMBbLI, HAMEPEHUS, NOTNKY N apryMeHTbl OpYrux
npu aHanmMse pasnu4yHbiX BUOOB Yy4eOHOW OeATENBbHOCTMU;

2) naTpMOTMYECKOro BOCNUTaHUSA:

LEHHOCTHOrO OTHOLLEHMSI K UCTOPUYECKOMY WU HAYYHOMY HaCreamio OTEYECTBEHHON XUMUN;

YyBaXXEHMS K NpoLeccy TBOpYEeCTBa B 06n1acTy TEOPUN 1N NPAKTUYECKOTO MPUMOXKEHUST XUMUN,
OCO3HaHUA TOro, YTO AaHHblE HAyKM eCTb pe3ynbraT ANUTENbHbIX HaOMaeHWn, KponoTNMBLIX
3KCNepUMeHTanbHbIX MOMCKOB, MOCTOAHHOIO TpyAa YYEHbIX M NPaKTUKOB;

MHTEepeca W MNO3HaBaTEllbHbIX MOTMBOB B MOSMyYEHMM U MOCHEAyKLWEM aHanuse
MHdopMaLUUK 0 NepeaoBbIX JOCTUXKEHUAX COBPEMEHHOW OTEYECTBEHHOM XUMUN;

3) AYXOBHO-HPaBCTBEHHOro BOCNUTaHUA:

HPaBCTBEHHOIO CO3HaHUSA, 3TUYECKOro NOBEAEHUS;

CMOCOBOHOCTN OLEHMBATL CUTYaUWUKN, CBSA3AHHbIE C XMMUYECKUMU SIBIIEHUSIMU, N MPUHUMATb
OCO3HaHHbIE peLUEeHNs, OPUEHTUPYSCb HA MOpPanbHO-HPaBCTBEHHbIE HOPMbI W LEHHOCTN;

rOTOBHOCTU OLUEHMBaTb CBOE MoBeAeHWe W MOCTYNKW CBOMX TOBapuwen C nos3nuum
HPaBCTBEHHbIX U NPAaBOBbIX HOPM N C YY4ETOM OCO3HaHMA NOCNEACTBMIA NOCTYMNKOB;

4) coopMUpPOBaHUA KYINbLTYpPbl 340POBbA:

NOHMMaHMA LEHHOCTeW 34o0poBoro M 6e3onacHoro obpasa XWU3HKW, HeobxoaMmoCTu
OTBETCTBEHHOIO OTHOLUEHUS K COBCTBEHHOMY (OU3NHECKOMY U MCUXNYECKOMY 300POBbIO;

cobniogeHns npasun 6e3onacHoro obpalleHnst ¢ BellecTtBamyn B ObITy, NMOBCEeOHEBHOW
XW3HK, B TPYLOBOW AEATENBHOCTY;

MOHMMAHNA LUEHHOCTU npaBwun  MHOMBUAYANbHOMO W KOMMEKTMBHOrO Ge3onacHoro
NOBEAEHUNSA B CUTYaUUNAX, YTPOXAOLLMX 300POBbLIO U XXU3HW NIOLEN;

OCO3HaHUA MOCNEACTBUA U HENPUATUS BPeAHbIX NpuBblYek (ynoTpebneHust ankorons,
HapPKOTUKOB, KypeHus);

5) TpyaoBOro BOCNUTaHUA:

KOMMYHMKATMBHOMW  KOMMETEHTHOCTU B  Yy4eOHO-UCCreaoBaTeNnbCKkoM  AEATENbHOCTH,
06LEeCTBEHHO MOME3HON, TBOPYECKOW U APYrnX BUAaX AESATENbHOCTY;
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YCTAQHOBKM Ha akTMBHOE Yy4yacTMe B peleHUn npakTUYeckKnx 3agad coumarbHOMn
HanpaBneHHOCTN (B paMKax CBOEro Kracca, LWKOorbl);

WHTEpeca K MpPaKTUYEeCKOMY W3Yy4YEeHUO MNPOdECCUA PasNUYHOro poda, B TOM 4YucChe Ha
OCHOBE NMPUMEHEHUS NPEAMETHbIX 3HAHUIN MO XUMWUW;

yBaXeHNA K Tpyay, Nogsam Tpyaa v pesynsratam TpyaoBOW AeATENbHOCTY;

FOTOBHOCTWU K OCO3HaHHOMY BbIOOPY MHAMBUAOYANbHOW TpaekTopmun obpasoBaHus, OyayLien
npodpeccun n peanmsaunum CoBCTBEHHBLIX XXU3HEHHbIX MMAHOB C YYETOM JIMYHOCTHBIX NMHTEPECOB,
CMNOCOBHOCTEN K XMMWUKN, MHTEPECOB U NOTpebHoCcTen obLecTBa;

6) aKonorn4eckoro BOCNUTaHuA:

3Konormyeckn uenecoobpasHoro OTHOLIEHUS K NpUpoAe KakK WUCTOYHWUKY CYLEeCTBOBaHUSA
»KM3HK Ha 3eMne;

NOHMMaHMA rnobanbHOro xapaktepa 3KOMornmvyeckux npobrnem, BRUSHUA 3KOHOMMUYECKUX
NPOLIECCOB Ha COCTOSIHME NPUPOLAHON U coumanbHOWN cpeabl;

OCO3HaHNA HeobXoOMMOCTU MCMNONb30BaHUA OOCTMXKEHUA XMMUK ONS9 peLleHnst BONpocoB
pauMoHanbHOro NpMpoAonoNb30BaHNS;

aKTUBHOIO HeNpuUATUA OENCTBUMWA, MPUHOCALIMX Bped OKpyXKatollen npupogHon cpege,
YMEHMS MPOrHO3MpoBaTb HebnaronpusaTHbIE 3SKOMOrMYecKMe MnoCcneacTeus npeanpuHUMaeMblx
OEeNcTBUM N NpeaoTepawaTth Ux;

HanMuus pPasBUTOrO 9SKOMOMMYECKOro MbILUMEHUS, 3KONOrMYECKOW KynbTypbl, OMbiTa
AEATENbHOCTU  3KOMOMMYEeCKOW  HamnpasfieHHOCTW, YMEHUS  PYKOBOLCTBOBaTbCA UMW B
no3HaBaTefibHOWM, KOMMYHUKaATUBHOW WU COLMANbHOM MPaKTUKE, CMOCOBHOCTU N YMEHUSA aKTUBHO
NPOTUBOCTONATb MAeonornm xemopobum;

7) LEHHOCTU Hay4YHOro NO3HaHUSA:

MUPOBO33PEHUS,, COOTBETCTBYIOLLEINO COBPEMEHHOMY YPOBHIO pPasBUTUSE Hayku W
00LLEeCTBEHHOW NPAKTUKN;

NOHUMAHNSA CneunuKn XUMUN KaK Hayku, OCO3HaHus €€ ponn B (HPOPMUPOBaHUU
pauMOHanbHOr0 Hay4yHOro MbILWIIEHUS, CO34aHUM LIENOCTHOrO npeacraBneHnsa o6 okpykatoem
MUpEe Kak O €OWHCTBE Npupoadbl U YernoBeka, B MO3HAHMWM MNPUPOAHLIX 3aKOHOMEPHOCTEN WU
peLeHnn npobnem coxpaHeHUs1 NPUPOLHOr0 PaBHOBECKS;

yb6exxaeHHOCTM B 0OCOBOW 3HAYMMOCTM XUMUW ON9 COBPEMEHHOW UMBUMNU3auuu: B eé
r'YMaHUCTMYECKON HanpaBNEeHHOCTM U BaXXHOW pOnvM B CO34aHUM HOBOW 6Gasbl MartepuanbHom
KyrnbTypbl, B pelleHuu rnobanbHbiX NpobneMm yCTOM4YMBOro pasBuUTUS YernoBeyYecTBa — ChipbEBON,
3HEepPreTMYEeCcKon, NULLIEBON M 3KoNormdeckon 6e3onacHoOCTH, B pasButum MeguumHbl, obecneveHnn
YCIOBUI YCMELLHOro Tpyaa 1 9KONorm4yeckn KOMGOPTHOM XXN3HN KaXKaoro YrieHa obecTsa;

€CTECTBEHHO-HAy4YHOW  rPaMOTHOCTM: MOHMMAaHUA  CYWHOCTU METOAOB  MO3HaHus,
NCMomnb3yeMbIX B €CTECTBEHHbIX Haykax, CMOCOOHOCTU MCMNONb30BaTb MoflydaemMble 3HaHWA Ons
aHanmsa N OOBbACHEHMSI SIBMIEHWMA OKPYXXaloLero Mupa M NpoMCXogswmx B HEM U3MEHEHUMN,
ymMeHus genatb 060CHOBaHHbIE 3aKMYEHUSI HA OCHOBE HayYHbIX DAaKTOB U UMEIOLLNXCHA OAaHHbIX C
Lenbio Nony4YyeHnst 4OCTOBEPHbIX BbIBOAOB;

CMNOCOBHOCTU CaMOCTOATENbHO UCMONb30BaTh XMMUYECKME 3HAHUS ONSA peleHus npobnem
B pearibHbIX XM3HEHHbIX CUTYaUnsXx;

WMHTEepeca K NO3HaHUI0, ccrenoBaTeNibCKON AEATENbHOCTY;

FrOTOBHOCTU M CMNOCOBHOCTM K HenpepbiBHOMY oO6pas3oBaHMO M camoobpas3oBaHuio, K
aKTMBHOMY MOMYYEHMNIO HOBbIX 3HAHUIN MO XMMWUX B COOTBETCTBUMN C XKM3HEHHBIMU NOTPEOHOCTAMN;

MHTepeca K OCOBEeHHOCTAM Tpyda B pasnuuHbiX cdepax npodeccnoHansHON
DeAaTenbHOCTH.

METAMNPEAMETHbIE PE3YJIbTATbI

MeTanpeagmeTHble pes3ynbTaTbl OCBOEHMSI MPOrpamMmbl MO XMMUM Ha YPOBHE CPELHEero
obuero o6pasoBaHu1s BKIIOYAHOT:
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3HauMmble AnNa  (opMMPOBaHMA MUPOBO33PEHUS OBYy4HaOLLMXCA MEXAUCUUNIIMHAPHbIE
(MexnpegMmeTHble) obLeHayYHble NOHATUSA, OTpaXalLme LeNOCTHOCTb Hay4YHOW KapTuHbI Mupa U
crneumduky MeToaoB MNO3HaHMS, UCMONb3yeMbIX B €CTECTBEHHbIX Haykax (Matepusi, BeLecTBO,
3Heprus, siBNeHue, Npouecc, cuctema, HayuHbl (pakT, NPUHLMM, rMnoTtesa, 3aKOHOMEPHOCTb,
3aKOH, Teopus, uccnegosaHve, HabnogeHne, namepeHue, KCNEPUMEHT U Apyrue);

YHUBEpCarnbHble y4yebHble AencTeus (no3HaBaTenbHbIE, KOMMYHUKaTUBHbIE,
perynatneHble), obecneunsatoime hopmmpoBaHme OyHKLMOHANbHOW FPaMOTHOCTU N COLManbHON
KoMneTeHumn oby4vatoLmnxcs;

crnocobHocTb  obyvatomxca MUCNoNb30BaTb  OCBOEHHblIE  MEXAUCLMNIIMHAPHbIE,
MUPOBO33pPEHYECKME 3HAHWA W YyHMBepcarnbHble Yy4ebHble [OeWCTBMS B MNO3HaBaTeNbHOW U
coumanbHOM NpakTuke.

MeTanpeameTHble pes3ynbTaTtbl  OTpaxalwT OBnageHue yHuBepcasnbHbIMU  y4eBOHbIMU
no3HaBaTeslbHbIMW, KOMMYHUKATUBHBIMU U PErYNATUBHBIMU AENCTBUSIMUA.

NosHaBaTenbHble YHUBeEpcanbHble y4eOHble AeNCTBUA

1) 6a30Bble nornyeckue AeNCTBUSA:

CaMoCTOATENbHO (hopMynupoBaTb W akTyanu3mpoBaTb npobrnemy, paccmartpueaTb €€
BCECTOPOHHE,;

onpefenatb Uenn AOeATenbHOCTW, 3adaBas napamMeTpbl U KPUTEPUM WX LOOCTUNKEHUS,
COOTHOCUTb pe3yrbTaTbl AEATENbHOCTU C NOCTABNEHHBbIMW LIENSIMN;

ncrnonb3oBaTtb MNPU OCBOEHUW 3HAHUA NPUEMbI  JIOTMYECKOrO MbILISIEHWS: BbIAENATb
XapakTepHble MNPU3HaKM MNOHATUA UK yCTaHaBnNMBaTb WX B3aMMOCBSI3b, WCNONb30BaTb
COOTBETCTBYHOLLME NOHATUA ANsi 0ObACHEHUS OTAENbHbLIX (DAKTOB U SBNEHWUI;

BblOMpaTb OCHOBAHWUSA N KpUTEPUN AN Knaccudukaumm BELWECTB N XMMUYECKUX peakunii;

yCTaHaBNMBaTb NPUYNHHO-CIEACTBEHHbIE CBA3N MEXAY N3ydaeMbIMN SBNEHUAMM;

CTPOMUTb FIOrMYecKme paccy>XaeHus (MHOYKTUBHbIE, AeAYKTMBHbIE, MO aHanornn), BolsiBNATb
3aKOHOMEPHOCTN U MPOTMBOPEYMS B pacCMaTpMBaAEMBbIX SIBMIEHUSX, POPMYyNMpoBaTb BbIBOAbLI U
3aKNYeHns;

NPUMEHATb B MPOLECCe MO3HAHUS WUCMONb3yeEMblE B XUMUM CUMBOSIMYECKME (3HAKOBbLIE)
mMogenu, npeobpas3oBbiBaTb MOAENbHbIE NPEACTABNEHUA — XUMUYECKUIA 3HAK (CMMBOI) ANEMEHTa,
Xummyeckaa d¢opmyna, YpaBHEHWE XUMUYECKOW peakumm — nNpu  peleHnn  y4ebHbIx
Nno3HaBaTeNbHbIX U NPAKTUYECKNX 3a4ay, NPMMEHNATb Ha3BaHHbIE MOAeNbHbIE NPeacTaBneHns ans
BbISIBIIEHUSI XapaKTEPHbIX NPU3HAKOB M3Yy4YaEeMbIX BELLECTB U XMMUYECKUX peakLun.

2) 6a3oBble uccregoBaTtenbCcKkue AeMCTBUA:

BNageTb OCHOBaMM METOA0B HAay4YHOro MO3HAHNA BELLECTB N XMMUYECKUX PeaKLNiA;

dopmynmpoBaTb UenM M 3ajadn  UCCneaoBaHusi, UCMOMb30BaTb MNOCTaBMEHHbIE U
CaMOCTOSATENbHO COPMYNMPOBAHHBLIE BOMPOCHI B KA4Ye€CTBE MHCTPYMEHTA MO3HaHUS U OCHOBbI
Ans hopMnpoBaHMsa rmnoTesbl MO NPOBEPKE NPABUNBHOCTU BblCKa3blBAEMbIX CYXXOEHWUN;

BNageTb HaBblkaMW CaMOCTOSTENBHOrO MAaHUPOBAHUA W MPOBELAEHUS YYEHUYECKNX
3KCNepMMEHTOB, COBEpPLUEHCTBOBaTbL YMeHUSA HabntogaTb 3a XO4OM npoLecca, CaMOCTOATENbHO
NporHo3npoBatb €ro pesynerar, dopmynupoBatb 00006WEHNA ©  BbIBOAbI OTHOCUTENBLHO
AOCTOBEPHOCTN pesynibTaTtoB UCCNneoBaHUs, COCTaBNATb 0OOCHOBaHHbLIA OTYET O NpoAdenaHHON
paborTe;

npuobpeTtatb OMbIT YYEHMYECKON WNCCNeaoBaTeNbCKkOM W MPOEKTHOW AesATeNbHOCTW,
NposiBNATbL CMOCOOHOCTb WM TOTOBHOCTb K CaMOCTOATENbHOMY MOUCKY METOAOB pPELLEHUS
NpakTU4eCcKnX 3agay, NPUMEHEHMUIO Pas3nnYHbIX METOA0B NO3HAHUS.

3) pabota ¢ nuchopmauuen:

OPUEHTUPOBATLCA B  PasNUYHbIX  WUCTOYHMKAX  WMHopMaumm  (HaydHO-nonynspHas
nutepatypa XMMUYECKOro COAepXaHusi, CnpaBoOYHble nocobus, pecypcbl WHTepHeTa),
aHann3npoBaTb MHAPOPMAaLINIO Pa3NNYHbIX BUAOB 1 hOPM NpeacTaBneHust, KpUTUYECKN OLeHNBaTb
€€ JOCTOBEPHOCTb U HEMPOTMBOPEYMNBOCTb;
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dopmynmnpoBaTb 3anpocbl U NPUMEHATb pasnuyHble MeToabl Npu noucke u otbope
MHpopmauun, Heobxoanmon onsi BbINONMHEHUS y4ebHbIX 3ag4a4 onpeaenéHHoro Tuna;

npuobpeTtatb OMNbIT UCMNONb30BaHUA MHPOPMALMOHHO-KOMMYHUKATUBHbBIX TEXHOSOrMn |
pasnMYHbIX NONCKOBbLIX CUCTEM;

CaMOCTOATENbHO BblIOMpaTh onTUManbHy0 GOpMy NpeacTaBneHus MHopmaumm (CXemsbl,
rpacmkun, guarpaMmmebl, Tabnuubl, pPUCYHKM 1 Apyrue);

MCNONb30BaTb Hay4HbI NA3blK B KadecTBe cpeactea npu pabote € XMMUYECKOW
MHpopMaumnen: NPUMEHSTb MeXNpeaMeTHbIe ((PMU3MYECKNE N MaTEMATUYECKME) 3HAKN U CUMBOIbI,
dopmynbl, abbpeBnatypbl, HOMEHKNATYPY;

ncnonb3oBaTb 3HAKOBO-CMMBOJTIM4YECKMNE cpenctBa HarndgHOCTU.

KOMMyHMKaTMBHbIe YHUBepcalsibHble yqe6|-|b|e AencTBus:

3agaBaTb BOMPOCHI NO CyLwecTBy obCcyxgaemon TeMbl B Xode guanora wu/vnn OUCKYCCuM,
BbiCKa3blBaTb MAeW, QOPMynMpoBaTb CBOM MNPEASIOKEHNA OTHOCUTENbHO  BbINOTHEHMS
NnpeasoXXeHHOoN 3a4auu;

BbICTyNaTb C Mpe3eHTauuert pesynsTaToB MO3HaBaTenbHOM OESTENbHOCTU, MONYyYEHHbIX
CaMOCTOATENbHO UMM COBMECTHO CO CBEPCTHUKAMM MNPU  BbIMNOMTHEHUN  XMMUYECKOTO
SKCNepuMeHTa, npakTUyYeckon paboTbl MO WCCNEedoBaHUIO CBOWCTB W3y4YaeMblX BELLECTB,
peanusaumMmn yy4ebHoro npoekTa, M OPMyNMpoBaTb BbIBOAbI MO pe3yrkTatam MNPOBEAEHHbIX
nccneaoBaHUn NyTéM corfacoBaHUs NO3MLUUA B Xoae 06CyKaeHNUst 1 0OOMeHa MHEHUSIMU.

PerynaTuBHble yHUBepcanbHbie y4ebHble AencTBuUA:

CaMOCTOATENMbHO MNfaHMPOBaTb WM OCYLLECTBMATbL CBOK MNO3HABATENbHYK OEATENbHOCTb,
onpefenss eé uenu 1M 3agadyun, KOHTpPonupoBaTb M MO Mepe HeobXxoauMOCTU KoppeKkTupoBaTb
npegnaraembli anroput™M LEWCTBUMKA MPU BbINOHEHUM YYeBHbIX U UccneaoBaTenbCKMX 3agaud,
BblbupaTb Hanbonee apeKkTNBHbLIA CNOCOD NX peLleHUss C YY4ETOM MOSyYEeHUS HOBbIX 3HAHUK O
BELLEeCTBaX U XUMUYECKMX peakUmsiX;

OCYLLIECTBMNATb CAMOKOHTPOINb AEATENbHOCTM HAa OCHOBE camoaHann3a U CamMmoOLIEHKMU.

NMPEOMETHbLIE PE3YJIbTATDbI

MNpeamMeTHble pesynbTaTbl OCBOEHWUS MPOorpamMmbl MO XUMUWM Ha YrnyGnéHHOM ypoBHe Ha
ypoBHe cpeaHero obLuero obpasoBaHWsi BKM4YalOT chneuundmyeckne ans ydvebHoro npegmerta
«XUMUSI» Hay4yHble 3HaHWUS, YMEHUSt U Cnocobbl OEWCTBUIA MO OCBOEHWUIO, MHTepnpeTauun u
npeobpa3oBaHMI0 3HAHUIN, BUAblI AEATENbHOCTM MO MOMYyYEHUO HOBOIO 3HAHMS U NMPUMEHEHMIO
3HaHUI B pasnMuUHbIX Y4eOHbIX CUTyaUUsX, a Takke B pearnbHbiX >XW3HEHHbIX CUTyauusXx,
CBSi3aHHbIX C XMMUWEN. B nporpamme no xumum npeamMeTHble pesynbTaThl NpeacTaBneHbl Mo rogam
N3yyeHus.

10 KINNACC

[MpeameTHble pesynbraThl OCBOEHUS Kypca «OpraHnyeckas XMuMmnsay oTpakatroT:

ChopMUPOBaAHHOCTb NPEACTaBIEHNUN: O MECTE N 3HAYEHUN OpPraHMYeCKon XMMUKN B CUCTEME
€CTEeCTBEHHbIX HayK 1 eé ponu B obecnevyeHnn yCTOMYMBOIrO pasBMTUS YenoBeYeCcTBa B peLLeHUN
npobrnem 3KOMorMyeckon, 3HepreTM4eckorn u nueBon 6e3onacHOCTU, B pasBUTUM MeOULUMHbI,
CO3[aHMM HOBbIX MaTepuanoB, HOBbIX WCTOYMHWMKOB 3dHepruu, B obecnedeHnn paunoHanbHOro
NPUPOAOMNONb30BaHUSA, B (OOPMUPOBAHUN MUPOBO33PEHUSA N 0OLLEN KynbTypbl YernoBeka, a Takke
aKonorn4yeckn 060CHOBAHHOIO OTHOLLEHWUS K CBOEMY 340POBbLIO U MPUPOOHOW cpeae;
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BnageHue CUCTEMOM XUMUYECKMX 3HaHWUW, KOTopas BKMIOYaAeT: OCHOBoOMonarawLmne
NOHATUA — XMMUYECKUA INIEMEHT, aTOM, SAPO M ANEKTPOHHas obonoyka atoma, s-, p-, d-aTOMHbIe
opbuTtanu, oCHOBHOE U BO30OYXOAEHHOE COCTOSHWUS aToma, rmbpuausaums aToMHbIX opbutanen,
WOH, MOMeKyna, BafieHTHOCTb, 3NeKTPOOTPMLIATENBbHOCTb, CTENEHb OKUCIIEHUS, XMMNYEeCKas CBA3b,
MOSib, MONfApHasi mMacca, MONSApHbIM OOBLEM, yrnepoaHbld cKeneT, (PyHKUMOHanbHas rpynna,
pagukan, CTPYKTypHble opmynbl (pa3sBEpHYTble, COKpPALLEHHbIe, CKeNneTHbIE), U30Mepus
CTPYKTYpHasi 1 MNpOCTpPaHCTBEHHas (reomeTpuyeckasi, onTuyeckas), M3oMepbl, rOMOIOrMYeckui
psg, roMosnoru, YrneBoopOAbl, KUCNOpOo4- W asoTcoAepkaliMe opraHuyeckue coeguHeHus,
MOHOMeEp, NoNuMep, CTPYKTYPHOE 3BEHO, BbICOKOMOMEKYNSAPHbIE COEeOUHEHUS; TeOpUU, 3aKOHbI
(nepnogundeckun 3akoH [. V. MeHgeneesa, Teopusi CTpOeHUs opraHudeckux Bewlects A. M.
ByTnepoBa, 3aKOH COXpaHEeHUs1 MacCbl BELLIECTB, 3aKOH COXPaHEHUS U NpeBpaLLeHNs aHeprun npu
XUMUYECKUX peakumnsx), 3aKOHOMEPHOCTU, CUMBOSIMYECKUMN $3bIK XMMWUKW, MUPOBO33PEHYECKNE
3HaHUA, nexawme B OCHOBE MOHMMaHUS MPUYUHHOCTU U CUCTEMHOCTU XUMUYECKUX SIBMEHWUIN;
npeactaBreHnss O MexXaHu3Max XUMMWUYECKUX peakumn, TepMOOUMHaAMWUYECKMX WU KUHETUYECKUX
3aKOHOMEPHOCTAX MX MPOTEKaHWsd, O B3aUMHOM BIIMSIHUM aTOMOB W rpynn aTOMOB B MOMeKynax
(MHOYKTMBHBLIM U Me30MepHbIN adhekTbl, opneHTaHThbl | 1 |l poaa); bakTonornyeckune ceegeHust o
CBOWCTBax, COCTaBe, MoOfy4YeHMM U 6Ge30nacHOM WCMOb30BaHUN BaXXHEMLUMX OpraHUYeCcKnx
BellecTB B ObITY W nNpakTU4YeCKoM [OeATeNbHOCTM 4ernoBeka, OOWMX HaydHbIX MpuHLMnax
XMMMYECKOro NPpoM3BOACTBA (Ha NpuMmepe NpoM3BOACTBa MeTaHona, nepepaboTkn HedTn);

C(POPMUPOBAHHOCTb YMEHUI: BbISIBISATbL XapaKTepHble NPU3HaKu MNOHATUNA, YyCTaHaBNMBaTb
X B3aUMOCBS3b, MCNOMNb30BaTb COOTBETCTBYIOLLME MOHATUSA NPU ONUCAHUMN COCTaBa, CTPOEHUSA U
CBOMCTB OpraHN4eCcKnx CoeguHeHun;

chopMnpPOBaAHHOCTbL YMEHWNA:

NCronb30BaTbh XMMUYECKYHD CUMBOSIMKY OF151 COCTaBEHUS MOJSIEKYNSAPHBIX U CTPYKTYPHbIX
(pa3BEpPHYTLIX, COKPALLEHHbIX N CKENETHbLIX) OOPMYN OPraHNYeCKUX BELLECTB;

COCTaBNATb  YpPaBHEHUST XUMWYECKMX peakumn U packpbiBaTb WX  CYLLHOCTb:
OKUCITUTENbHO-BOCCTAHOBUTESbHbBIX peakunin NocpeacTBOM COCTaBMEHNSA ANEKTPOHHOro 6anaHca
3TUX peakuun, peakumi MOHHOro obmMeHa NyTéM COCTaBIIEHUS UX NOSHbLIX U COKPALLEHHbIX MOHHbIX
ypaBHEHUN;

N3rotaenMeBaTb MOLENM MOSMEKyNn OpraHM4YeckMx BeLecTB Ans  WUANCTpauumn  ux
XUMUYECKOrO M NPOCTPAHCTBEHHOIO CTPOEHMS;

C(hOPMUPOBAHHOCTb YMEHUI: yCTaHaBnMBaTb MNPUHAONEXHOCTb U3YYEHHbIX OpraHN4yecKnx
BELLECTB MO UX COCTaBy M CTPOEHUIO K onpedenéHHOMY Knaccy/rpynne coeauHeHun, naBaTb UM
Ha3BaHWAa no cuctematnyeckon HomeHknatype (IUPAC) n npMBoguTb TpuBUanbHbIe Ha3BaHUA NS
OTAENbHbIX MNpPeAcTaBUTENENn OpraHMYecKUX BeLLecTB (STUMeH, aueTwuneH, Tomnyon, MMULEPVH,
3TUNEHIMMKONb, dpeHos, dhopManbaerna, auetanbaerns, aueTtoH, MypaBbuUHas KMCROTa, YKCYyCHas
KACNOTa, CTeapuHoBasi, OnevHoBad, NanbMUTUHOBAS KUCMOTbl, [MUUMH, anaHuH, Marnbro3a,
PPYyKTO3a, aHWUNWNH, OUBUHWI, U3ONPEH, XNOPONpPeH, CTUPON U apyrue);

COPMMPOBAHHOCTL YMEHUS onpefenaTb BWO XUMUYECKOW CBS3M B  OpraHM4ecKux
coeauHeHusX (KoBareHTHast N MOHHasa CBA3b, O- U TT-CBSI3b, BOOOPOAHAs CBA3b);

CPOPMUMPOBAHHOCTb YMEHUS MPUMEHSTb MNOSMOXEHUA TEOPUM CTPOEHUA OpraHNYeCcKuX
Bewwects A. M. bytnepoBa ans obbACHEHUS 3aBMCUMOCTU CBOMCTB BeELLECTB OT UX COCTaBa U
CTpOEHUs;

C(POPMUPOBAHHOCTL YMEHUM XapakKTepus3oBaTb COCTaB, CTpoeHue, usndeckne wu
XUMUYECKMEe CBOMCTBA TUMNWYHbLIX NpeacTtaBuUTenen pasfnuyHbIX KNacCoB OpraHNYeCKUX BELLECTB:
ankaHoB, LMKMoasikaHoB, asikeHoB, ankaguveHoB, alrikMHOB, apoOMaTUYecKuX YrreBogopOoaos,
CNMpTOB, anbAerMaoB, KETOHOB, KapOOHOBbLIX KUCAOT, MPOCTbIX W CHOXHbIX 3(UPOB, XUPOB,
HUTPOCOEOUHEHNA N aMUHOB, aMUHOKUCIOT, 6enkoB, yrneBogoB (MOHO-, AN- N NONMcaxapuaos),
UNIOCTPUPOBATh FEHETUYECKYIO CBSA3b MEXAY HUMU YPaBHEHUSMWN COOTBETCTBYHOLLNX XUMNYECKMX
peakuumn C UCrorib30BaHNEM CTPYKTYPHbIX (DOPMYIT;
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C(POPMUPOBAHHOCTL YMEHUA TMOATBEPXAaTb Ha KOHKPETHbIX npuMepax Xapaktep
3aBMCUMOCTU pPEaKUMOHHON CMOCOBHOCTU OpraHNYecKMX COEAMHEHUM OT KpaTHOCTM WM Tuna
KOBaneHTHOWN CBA3U (O- M TT-CBA3K), B3aUMHOIO BIIMSIHUS aTOMOB M rpynmn atoOMOB B MOSEeKynax;

C(OOPMUMPOBAHHOCTL YMEHUS XapaKTepu3oBaTb WCTOYHUKMA  YrNeBOOOPOAHOMO  Chbipbs
(HedTb, NPUPOAHBIA a3, yronb), cnocobbl ero nepepaboTkn WM npakTU4ecKoe npPUMEHEeHue
NpPoayKToB nepepaboTku;

C(POPMUPOBAHHOCTL BNafeHNs CUCTEMOW 3HaAHUW O eCTeCTBEHHO-Hay4HbIX MeToAdax
No3HaHUA — HaOMAeHUN, WU3MEePEeHUU, MOOENMPOBAHUMK, IKCNEpUMEHTe (peanbHOM U
MbICIEHHOM) U YMEHUS NPUMEHSATb 3TN 3HAHWS;

C(POPMUMPOBAHHOCTb  YMEHUSI  MPUMEHATb  OCHOBHble  onepauuM  MbICIUTENBHOM
AEATEeNbHOCTN — aHanuM3 W CUHTEe3, CpaBHeHue, 00o0LeHne, cucTemaTusauuto, BbiSIBNEHWE
NPUYNHHO-CIIEACTBEHHbIX CBA3EN — ANS U3y4eHUsl CBOMCTB BELLECTB N XMMUYECKUX PeaKLnN;

ChOPMMPOBAHHOCTb YMEHUI: BbISIBMSATb B3aMMOCBA3b XMMUYECKMX 3HAHWUIA C NOHATUSMU U
npeacTaBneHnsiMn pyrnx eCTECTBEHHO-HayYHbIX NpeaMeToB Ans 6ornee 0CO3HaHHOro NOHMMaHUS
CYLLHOCTN MaTepuarnbHOro eguHcTBa Mupa, UCMNofb30BaTb CUCTEMHbIE 3HAHWUS MO OpraHMYeCcKon
XUMUK a5nst 06bACHEHUS N MPOrHO3UPOBAHNSA SBMEHUNA, UMEIOLLINX €CTECTBEHHO-HAYYHYHO NMPUPOAY;

C(hOpPMUPOBAHHOCTL YMEHUW: MNPOBOAUTL PaCHETbl MO XMMUYECKMM doopmynam wu
YPaBHEHNAM XUMMUYECKUX peakuuMi C MCNoNb30BaHMEM (OU3MYECKUX BENMYUH (Macca, O0bLEM
rasoB, KOMMYECTBO BELLECTBA), XapaKTEPU3YHLMX BeLecTBa C KOMMYECTBEHHOW CTOPOHBbI:
pacyé€Tbl MO HaXOXOEHUIO XUMWUYECKOW (popMynbl BellectBa MO WU3BECTHbIM MacCOBbIM AONAM
XUMUYECKNX SNEMEHTOB, NPOAYKTaM CropaHuns, NoTHOCTM ra3oobpasHbiX BELLECTB;

C(POPMUPOBAHHOCTb YMEHWUIN: MPOrHO3MPOBATb, aHanM3npoBaTb M OLEHWBATbL C NO3ULMKA
aKkonornyeckon 6e30nMacHOCTM NOCNEACTBUS ObITOBOW U NPOU3BOLCTBEHHOW [OEATENbHOCTU
yenoBeka, CBsI3aHHOW C nepepaboTKOM BeELLECTB, MCMNOMb30BaTb MOMyYEHHblE 3HaHUS Ons
MPUHATUSA rPaMOTHbIX peLleHnn Npobnem B CUTyaumsix, CBA3aHHbIX C XUMUER;

C(POPMUPOBAHHOCTb YMEHUN: CaMOCTOATENbHO MMAaHUPOBATb U MNPOBOAUTL XUMUYECKUI
9KCNEPUMEHT (MosnyYyeHne n nsyvyeHme CBOMCTB OpraHUYeCcKMX BeLLEeCTB, Ka4yeCTBEHHbIE peakuum
yrneBoAopoaoB pPasfnyHbIX KIacCoB U KUCNOPOACOAEPKALLNX OpraHNYeCKNX BELLECTB, peLLeHne
3KCNepuMeHTanbHbIX 3aa4 No pacrno3HaBaHUI0 OpPraHNYeCKUX BeLLecTB) C cobnogeHmemM npasus
BesonacHoro obpauieHns ¢ BewecTBamn u nabopatopHbiM obopynoBaHuMeM, (hopMynupoBaTb
uenb WCCNedoBaHWsA, MpeacTaBNATb B pas3nMyHon dGopMe pesynbraTbl  3KCNepuMeHTa,
aHann3npoBaTb U OLEHNBaTb UX JOCTOBEPHOCTb;

ChopMNpPOBaAHHOCTbL YMEHWIA:

cobntogaTb nNpaBuna 3Konormyeckn LenecoobpasHoro noesegeHns B ObITY M TpydoBOu
AEATENbHOCTU B LENsX COXpaHEeHUs CBOEro 340pOBbS, OKpyXarlolwlerh npupoaHoOW cpedbl w
AOCTWXKEHNSA €€ YCTONYMBOro pa3BuTus;

OCO3HaBaTb OMACHOCTb TOKCUYECKOro OEeWCTBUS Ha XUBble OpraHm3mbl OnpeaenéHHbIX
opraHu4yeckux BeLwecTs, NoHMMas cmbicn nokasartens MNAK;

aHanuaupoBaTb  LeNnecoobpasHOCTb  MPUMEHEHUSI  OpraHW4YyeckMx  BelecTB B
NPOMbILLITIEHHOCTU U B ObITY C TOYKM 3pEHNSA COOTHOLLEHUS PUCK-NOSb3a;

CPOPMUPOBAHHOCTL YMEHWUN. OCYLLUECTBMATb LeneHanpaBneHHbid MNOUCK XUMUYECKOM
MHOPMaUUN B PasfuyHbIX UCTOYHMKAX (HayyHas M ydebHo-HaydHaa nutepartypa, cpencrsa
maccoBon uHdopmauun, WHTepHeT u gpyrue), KpUTUYEeCKM aHanuanpoBaTb XUMUYECKYHO
nHpopmauuio, nepepabatbiBaTtb €€ M MCMNOMNb30BaTb B COOTBETCTBMM C MOCTABIEHHON y4yeBGHON
3apadven.

11 KINACC

MpeameTHble pesynbTaTbhl OCBOEHUS Kypca «ObLuasa n HeopraHM4eckasi XMmsi» OTpakaroT:

ChOpMUPOBAHHOCTb NpeaCTaBeHnin: 0 MaTepnasibHOM eOUHCTBE MUpa, 3aKOHOMEPHOCTAX
1 NO3HABAEMOCTU SABMIEHUIN NpUpoabl, O MeCTe U 3HAYEHUN XMMUN B CUCTEME €CTECTBEHHbIX HayK
n eé ponm B obecneyeHnm yCTOMYMBOrO pPa3BUTUS, B peLleHun npobnem 3SKONOrm4eckom,
9HepreTMyeckon u nuweson 6e3onacHOCTM, B pPasBUTUM  MeaWUWHbI, CO34aHUM  HOBbIX
MaTepuanoB, HOBbIX MCTOMHUKOB 3Hepruun, B obecnevyeHnn paunoHanbHOro NpupoaononbL30BaHmus,
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B (POPMMPOBAHUN MMUPOBO33PEHMA U OOLWENn KynbTypbl YenoBeKa, a Takke 9KONOrmyecku
000OCHOBAHHOMO OTHOLLEHMSI K CBOEMY 310POBbIO N MPUPOOHON cpeae;

BnageHue CUCTEMOM XUMUYECKMX 3HaHWUW, KOTopas BKNOYaAeT: OCHOBOMonarawLmne
NOHATUSA — XUMUYECKUIA INEMEHT, aToM, A4P0 aToMa, U30TOMbI, ANEeKTPOoHHast obonoyvka atoma, s-,
p-, d-aToMHble opbuTanun, OCHOBHOE U BO3BY>KAEHHOE COCTOSHUA aToma, rmbpuansaumnsa atToMHbIX
opbutanen, WOH, MoOfeKyna, BaSfIeHTHOCTb, 3NEeKTPOOTPMLATENBbHOCTb, CTENEeHb OKUCHEHUS,
XnMmuyeckasa cBA3b (KOBaneHTHas, MOHHas, MeTannuyeckas, BOO4OPOAHAas), KpucTannuyeckas
peweéTKka, XMMmyeckasa peakuusi, pacTBOp, ONEeKTPONUTbl, HEIANEKTPONUTbI, 3NEeKTponuTMyeckas
auccoumaumd, cteneHb guccouuauuun, BoOOPOAHbIM MoKasaTenb, OKUCIUTENb, BOCCTAHOBUTENb,
TennoBon 9oP@eKT XUMUYECKON peakuun, CKOPOCTb XUMUYECKOW peakuuu, XUMUYeckoe
paBHOBECKE; TEOPUM U 3aKOHbI (TEOPUS ANEKTPONMTMYECKON Anuccounaumnmn, nepmoanyeckmin 3akoH
O.WN. MeHgeneeBa, 3aKOH COXpaHEHUs1 MacCbl BELLECTB, 3aKOH COXpPaHEHWd U npeBpalleHus
3HEeprun npu XMMUYECKUX peakumsix, 3aKOH NOCTOSIHCTBA COCTaBa BELLECTB, 3aKOH AeNCTBYHOLLMX
Macc), 3aKOHOMEPHOCTWN, CUMBOSIUYECKUI A3bIK XMMWKN, MUPOBO33PEHYECKNE 3HAHWS, Nexallune B
OCHOBE MOHWMaHUSA MPUYMHHOCTU U CUCTEMHOCTU XUMMUYECKUX SBIIEHUN; COBPEMEHHbIE
npeacTaBreHns 0 CTPOEHUU BeLwecTBa Ha aTOMHOM, MOHHO-MOSEKYNSPHOM U HagMOMNEKYSiPHOM
YPOBHSIX; MNpeacCTaBNeHns O MexaHU3Max XMMUYECKUX peakumn, TepMOAUHAMUYECKUX W
KMHETUYECKNX 3aKOHOMEPHOCTAX MX MpPOTEKaHUs, O XMMMUYECKOM paBHOBECUM, pacTBopax W
AUCMEpPCHbIX cucTemax; (akToriormyeckne cBefdeHUs O CBOWCTBaX, COCTaBe, MOnyYeHun wu
©e3onacHOM MCMOMNb30BaHUM BaXXHEWMLLINX HEOPraHMYecKUX BeLLeCTB B ObITy M MpakTUYecKom
AEeATENbHOCTN YernoBeka, 06X HayYHbIX MPUHLMMNAX XMMUYECKOTO NMPOM3BOACTBA;

C(POPMUPOBAHHOCTb YMEHUI: BbISIBIATbL XapaKTepHble NPU3HaKu MNOHATUN, YyCTaHaBNMBaTb
UX B3auUMOCBA3b, MCMOMb30BaTb COOTBETCTBYIOLUME TMOHATUA MNPU ONUCAHUN HEeOopraHUYecKux
BELLECTB 1 UX NpeBpaLleHuni;

C(POPMUPOBAHHOCTb YMEHUS WCMONb30BaTb XMMWUYECKYHD CUMBOJSIMKY AJ1 COCTaBleHuUs
opMyIn BELLECTB U YpaBHEHUA XMMUYECKUX peakuuin, cuctematunyeckyto HomeHknatypy (IUPAC)
N TpUBMarbHble Ha3BaHUA OTAENbHbIX BELLECTB;

ChOPMUPOBAHHOCTb YMEHNA onpeaensTb BareHTHOCTb U CTEMEHb OKUCIEHNA XUMUYECKNX
9NIEMEHTOB B COEOUHEHUNAX, BUL XUMUYECKOW CBA3U (KOBaneHTHas, WOHHadA, MeTannuyeckas,
BOAOPOAHAs), TN KPUCTANSIMYECKON PELLUETKN KOHKPETHOrO BELLECTBA;

CPOPMUMPOBAHHOCTb YMEHUST OOBbACHATb 3aBMCUMMOCTb CBOWCTB BeLLeCcTB OT Buaa
XUMUYECKON CBA3N U TUMa KPUCTANNMYEeCKOW peLléTKn, OOMEHHbIN N OOHOPHO-aKUenTOPHbIN
MexaHn3Mbl 06pa30BaHNSA KOBanNeHTHOW CBA3Y;

C(POPMUPOBAHHOCTb YMEHUN: KnaccuduumpoBaTb: HeopraHM4yeckMe BellecTBa MO WX
COCTaBy, XMMWYECKME peakumm MO pPasfnyHbiM MpusHakaMm (4YUcrly U CoCTaBy pearvpyroLmx
BeLLeCcTB, TennoBoMy 3a(eKkTy peakunn, WN3IMEHEHUD CTEMEHEN OKUCIIEHUS 3NEMEHTOB,
obpaTMMOCTK, yyacTUIO KaTtanusaTopa M [Opyrve); CcamocTOATENbHO BblGMpaTb OCHOBAHUS U
Kputepumn gnga knaccugukaumm nsydaemMblx BeLLECTB N XUMUYECKUX peakLni;

C(hOpMUPOBAHHOCTL YMEHUA pacKpbiBaTb CMbIC nepuoaudeckoro 3akoHa M. WU.
MeHgeneesa W OEMOHCTPUPOBATb €0 CUCTEMATU3NPYIOLLYIO,  OOBSACHUTENBHYID W
NPOrHOCTUYECKYIO DYHKLNN;

C(POPMUPOBAHHOCTb YMEHUWN: XapaKTepu3oBaTb JANEKTPOHHOE CTPOEeHMEe aTOMOB U MOHOB
XUMUYECKUX INEMEHTOB MepBOro—4eTBépToro nepuogos [llepunognyeckon cucrtemol [O.U.
MeHpgeneeBa, UCMOMb3Yys MOHATUS «3HEPreTu4ecKkne ypoBHU», «3HepreTndeckne nogypoBHU», «S-,
p-, d-aTOMHble opbuTanu», «OCHOBHOE WU BO3DYXOEHHOE 3SHEPreTUYEecKMe COCTOSIHUS aTtomay;
OOBSACHATL 3aKOHOMEPHOCTN U3MEHEHUA CBOWMCTB XMMWYECKUX SNEMEHTOB U UX COEAMHEHMUI MO
nepuogam wn rpynnam [llepunogunyeckon cuctemol 1. . MeHgeneesa, BaneHTHblE BO3MOXHOCTU
aTOMOB 31EMEHTOB Ha OCHOBE CTPOEHMS UX ANEKTPOHHbLIX 0O0NOYEK,;

ChOPMMPOBAHHOCTb YMEHWIA: XapakTepu3oBaTb (ONuCbiBaTh) ObLLME XMMUYECKNE CBOMCTBA
BELLECTB pas3fuyHbIX KIaccoB, nNoATBepXAaTb CyLeCTBOBaHME TEeHETUYECKON CBSA3UN MeXay
HeopraHM4YeckuMin BeLLLeCTBaMun C MOMOLLbIO YPaBHEHU COOTBETCTBYIOLLNX XUMUYECKNX peaKkLmit;
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CPOPMUPOBAHHOCTb YMEHUSA pacKpbiBaTb CYLWIHOCTb: OKUCIIUTESTbHO-BOCCTAHOBUTESbHbIX
peakuun NocpencTBOM COCTaBfEHUSI AMEKTPOHHOro BanaHca 3TUX peakuun; peakuum WOHHOro
obmMeHa nyTéM COCTaBNEeHUS WX MOMHbIX W COKPALLEHHbIX WOHHbLIX YPaBHEHWUN; peakuui
rmoponusa; peakuum KoMmnnekcoobpasoBaHus (Ha npuMmepe TrMOPOKCOKOMIMIEKCOB LUMHKA U
antoMUHUSA);

C(POPMUMPOBAHHOCTb YMEHUSI OOBACHATb 3aKOHOMEPHOCTU MNPOTEKAHUA  XMMUYECKMX
peakumi C Y4YETOM WX IHEPreTUHECKNX XapakKTePUCTUK, XapakTep W3MEHEHWA CKOpPOCTU
XUMUYECKON peakumm B 3aBUMCUMOCTU OT pasfnyHbiX (PaKkTOpPOB, a TakKe XapakTep CMeLleHus
XMMMYECKOro paBHOBECUSA NOA BNUAHNEM BHELLHMX Bo3aencTeun (NnpuHumn Jle Warense);

C(hOPMUPOBAHHOCTb YMEHUS XapaKTepmn3oBaTb XMMUYECKNE peakLuu, nexalime B OCHOBe
NPOMBILLNIEHHOIO MOSyYEHUS CEPHOMN KUCMOThbl, aMMmnaka, obLume Hay4YHble NPUHLMIMbI XUMUYECKMX
NPoOn3BOACTB; LerniecoodpasHOCTb NPUMEHEHNS HEOPraHNYECKNX BELLECTB B NPOMbILLIIEHHOCTU U B
ObITY C TOYKM 3PEHUS COOTHOLLEHMS PUCK-MOSb3a;

ChOpPMUPOBAHHOCTb BMageHUs CUCTEMOW 3HAHWIA O METOAAX Hay4YHOro MO3HaHUS SBNEHUN
npupoabl — HabnogeHne, namepeHne, MoaenMpoBaHne, 3KCNEPUMEHT (pearnbHbI U MbICIIEHHbIR),
NCMonb3yeMbIX B €CTECTBEHHbIX HayKax, YMEHUS NPUMEHATb 3TN 3HAHUS NPU 3KCNepUMeEHTarIbHOM
nccneaoBaHMM BeeCcTB U ANd 06bACHEHUS XMMUYECKUX SBEHUA, UMEOLMX MEeCTO B npupoae,
npakTU4eCcKon AeATenbHOCTN YernoBeka N B MOBCEOHEBHOWN XXU3HW;

COPMMPOBAHHOCTb YMEHUS BbISIBNATb B3aMMOCBA3b XMMUYECKUX 3HAHUA C MOHATUAMMU U
npeacTasneHns MU OpYrnx eCTECTBEHHO-HAYyYHbIX NpeaMeToB Ans 6ornee 0CO3HaHHOro NOHMMaHUS
MaTepuanbHOro eanHCTBa Mmnpa;

C(hOPMUMPOBAHHOCTb YMEHUS NPOBOANTL PACYEThI: C UCMOMNb30BaHMEM MOHATUA «MaccoBas
AONS BeLlecTBa B pacTBOpPeE» U «MOMSIPHAsA KOHUEHTpaUns»; Macchl BellecTBa unm obbéma rasa
Nno W3BECTHOMY KONMMYECTBY BellecTBa, Macce Unn O6bEMY OOHOMO M3 y4acTBYHOLLUMX B peakuuu
BELLECTB; TEnnoBoro adpdekra peakumm; 3Ha4eHns BOAOPOLHOIO nokasaTens pacTBOPOB KUCMOT U
lenovyen C M3BECTHOW CTeMeHbl Auccoumnaumm; maccbl (06bEMa, KonmMyecTBa BeLLecTBa)
NpoayKTa peakuuun, ecnn O4HO M3 UCXOOHbIX BelecTB JaHO B BUAE pacTBopa C onpeaenéHHoun
MaccoBOM [Oren pacTBOPEHHOIO BeLecTBa Unn AaHo B U3bbiTke (MMeEeT NpuMecn); AoNn Bbixoga
npoaykTa peakumn; 06bEMHbIX OTHOLLEHWI ra30B;

C(POPMUPOBAHHOCTb YMEHWI: CaMOCTOATENbHO MMAAaHUMPOBATb U MNPOBOAUTL XUMUYECKUI
3KCNepUMEHT (NpoBedeHMe peakuun MOHHOrO ObMeHa, NOATBEepPXKAeHME KadeCTBEHHOro cocTaBa
HeopraHM4YecKkux BeLLECTB, onpeaeneHne cpedbl pacTBOPOB BeLLECTB C NMOMOLLbI MHOMKATOPOB,
n3ydeHve BANAHUS pPasnUyYHbIX (AKTOPOB Ha CKOPOCTb XUMUYECKOW peakuuu, pelleHune
3KCnepuMeHTanbHbIX 3agady no temam «MeTtannbi» U «HemeTtannbl») ¢ cobnogeHneM npaBun
B6esonacHoro obpauleHus ¢ BewecTBamu u nabopatopHbiM obopynoBaHMeEM, hopMynupoBaTb
uenb uccrnegoBaHWd, MpPeacTaBnAaTb B pa3nuyHoM  opMme  pesynbraTbl  3KCMEepPUMEHTa,
aHanuanpoBaTb N OLEHMBaTb UX JOCTOBEPHOCTb;

ChOpPMUPOBAHHOCTb YMeHUN: cobntogaTb npasBuia nosib30BaHUS XUMWYECKOW NOCYAon U
nabopartopHbiM 06opyaoBaHMeM, obpaLleHns ¢ BeLecTBaMy B COOTBETCTBUM C MHCTPYKLUSMN MO
BbIMOMHEHNIO NAabopaTOPHbIX XMMUYECKUX OMNbITOB, SKONOrM4Yeckn uenecoobpasHoro noseaeHns B
ObITY U TPYAOBOW AEATENBHOCTU B LENAX COXpPaHEHUsi CBOEro 310POBbS, OKpYXatoLLen NpupoaHom
cpeabl U OOCTMXKEHUS €€ YCTOMYMBOrO pa3BuUTUS, OCO3HABaTb OMNACHOCTb TOKCMYECKOro AencTBUs
Ha XVBble OpraHU3Mbl OMpeferi€éHHbIX HeopraHWYecKnx BeLLeCTB, NMOHWMMAas CMbICI nokasaTtens
MNAak;

CPOPMUPOBAHHOCTL YMEHWN: OCYLUECTBMATb LeneHanpaBneHHbih MNOUCK XUMUYECKOMN
WHpopMauUN B pasnMYHbIX UCTOYHMKaX (HayydHas u y4vebHo-HayvHasi nutepaTtypa, cpeacrtsa
maccoBon uHdopmauun, WHTepHeT w gpyrue), KpUTUYECKM aHanuanpoBaTb XUMUYECKYHO
nHpopmauuio, nepepabatbiBaTtb €€ M UCMNOMNb30BaTb B COOTBETCTBMM C MOCTABIEHHON y4yeBHON
3agadven.
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TEMATUYECKOE NIAHUPOBAHUE

10 KNNACC
Ne HaumeHoBaHue pa3genoB U TeM NporpamMmbl KonuyecTtBo OneKTpoHHbIe (uncpoBkie)
n/n yacoB ob6pas3oBaTternbHble pecypchbl
Bcero |KP |IP
Paspgen 1. TeopeTnyeckne oCHOBblI OPraHM4ecKon XuMmmmn
1.1 Mpeamer opraHMyeckoM Xumun. Teopus CTPOEHUA  opraHuveckux | 8
coeanHeHun A. M. bytnepoBa
WToro no pasgeny 8
Pasgen 2. YrneBogopoab!
2.1 MpegenbHble yrneBogopoabl — ankaHbl, LMKNoankaHbl 5
2.2 HenpegenbHble yrneBooopoabl: ankeHbl, ankagueHbl, ankuHbi 14 1
2.3 ApomaTuydeckue yrneBoaopoabl (apeHsl) 8
2.4 MpupoaHblie NCTOYHWUKN YIIeBOAOPOAO0B U UX nepepaboTtka 4
2.5 [[anoreHNpon3BOAHbIE YINIEBOOOPOAOB 4 1
WToro no pasgeny 35
Pasgen 3. Kucnopogcoaepxawue opraHn4yeckue coegnHeHus
3.1 CnunpTbl. ®eHon 11 1
3.2 KapGoHunbHble coeauHeHuda: anbgerabl U KeToHbl. KapboHoBble | 21 1
kucnotbl. CnoxHble adunpbl. XKupsbl
3.3 Yrnesoapl 9 1
WToro no pasgeny 41
Pasgen 4. AsoTcogepxawme opraHmyeckne coegmnHeHus
4.1 | AMUHbI. AMUHOKNCNOTLI. Bernku 12 1 | 2
WToro no paspeny 12
Pasgen 5. BbicokoMoneKkynsipHble CoeAUHEeHUs
5.1 | BicokomonekynsipHble coeaunHeHus: 6 [ 1
WToro no pasnoeny 6
OBLUEE KOTMMECTBO YACOB MO NPOIrPAMME 102 3 | 6
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11 KNNACC

Ne HaumeHoBaHuMe pa3genoB U TeM NporpamMmmbl Konu4ectBo AneKTpoHHbIe (uncpoBkie)
n/n yacoB obpa3oBaTesfibHble pecypcChbl
Bcero |KP (TP
Pazgen 1. TeopeTnyeckme 0OCHOBbl XUMUU
1.1 CtpoeHune atoma. [lepuogudeckmin 3akoH u [lepuogndeckaa cuctema | 9
xnmmyeckux anemeHToB [1. 1. MeHgeneeBa
1.2 CtpoeHune BewecTsa. MHoroobpasne BelecTs 11 1
1.3 XUMUYyeckne peakumm 19 1 3
WToro no pasnoeny 39
Pasgen 2. HeopraHnuyeckas xumus
2.1 Hemetannsl 31 1 3
2.2 MeTtannsbl 23 1 2
WToro no pasgeny 54
Pazpgen 3. XumMunsa U Xn3Hb
3.1 | MeTtoabl No3HaHUSA B XUMUU. XUMUS N XKN3Hb 9 |
WTtoro no pasgeny 9
OBLUEE KOJTMMECTBO YACOB MO NPOIrPAMME 102 4 | 8
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NOYPOYHOE NJIAHUPOBAHUE

10 KNNACC
Ne Tema ypoka KonuyectBo
n/n yacoB
Bcero | KP [P

1 MpeameT n 3Ha4YeHMe OpraHUYecKom XMMuW, npeactaBneHne o MHoroobpasum | 1
OpraHn4yecKnx coeanHeHumn

2 OneKTpoHHOEe CTpoeHne artoma yrnepoga (OCHOBHOe W BO30yxaéHHoe | 1
COCTOsIHUSA). BaneHTHble BO3MOXHOCTWN atomMa yrnepoga

3 Xnmmyeckas CBsA3b B OpraHMYeckumx coeguHeHusix. MexaHuambl obpasoBaHus | 1
KOBaNnEeHTHOW CBsI3W, CNOCO0OLI pa3pbliBa CBA3EMN

4 Teopusa cTpoeHus opraHndeckmnx coegmHeHuii A. M. Bytneposa 1

5 Buabl nsomepun: CTpykTypHasi, MpOCTPaAHCTBEHHAA. ONeKTPOHHble 3deKTbl B | 1
MOSEKYNnax OpraHNYeCckUx coeguHeHnm

6 MpeacTtaBneHne o knaccudukauum n cuctematudeckas Homenknatypa (IUPAC) | 1
OpraHn4ecKnx BeLLeCTB

7 Knaccudukaumsa peakummn B OpraHN4eckom XmMmum 1

8 CucremaTtumsayms n obobLeHne 3HaHU No Teme 1

9 AnkaHbl: romonorudeckuin psg, odwas dopmyna, HOMeHknatypa n usomepus, | 1
3NEKTPOHHOE 1 MPOCTPAHCTBEHHOE CTPOEHNE MOSIEKYN

10 dursmyeckme 1 XMMU4eCcKne CBOMCTBA ankaHoB 1

11 HaxoxgeHue ankaHoB B Npupoge. Cnocobbl NonyyYeHs u npuMeHeHne ankaHos | 1

12 UnknoankaHbl: obwas dopmMyna, HOMEHKNnatypa M usomepusi, ocobeHHocTu | 1
CTPOEHUS U XUMUYECKUX CBOWCTB, CNOCOObLI NONy4YeHUs 1 NpUMEHeHne

13 PeweHve pacyéTHbIX 3agjavy Ha onpegerneHne MorekynspHon dopmynsl | 1
OopraHu4eckoro BeLLecTBa N0 MacCOBbIM A0MNAM aTOMOB 31EMEHTOB, BXOASLLMX
B ero coctaB. CucremaTtmsaumns n o6o06LeHne sHaHUW No TemMe

14 AnKeHbl: romonormyeckuin psa, obuwas dopmyna, HOMEHKNaTypa, aNeKTpoHHoe | 1
N NPOCTPAHCTBEHHOE CTpoeHue mosekyn. CTpyKTypHasa U LMC-TpaHC-M3oMepust
ankeHoB

15 dusmndeckme n xmummdeckme cBomcTea ankeHoB. [NpaBnno MapkoBHUKOBa 1

16 Cnocobbl NONy4YeHNs U NPUMEHEHWe ankeHoB 1

17 Mpaktnyeckaa pabota Ne 1 no teme "llonyvyeHme aTuneHa M msydeHme ero | 1 1
CBOWCTB"

18 PelieHne pacyé€THbIX 3agady Ha onpegeneHne MonekynapHon dopmynsl | 1
OpraHM4yecKoro BeLecTsa

19 AnkagueHbl: CONPsPKEHHbIE, M30MMPOBAHHbIE, KyMynupoBaHHble. OcobeHHocTH | 1
3NEKTPOHHOIO CTPOEHMS

20 XMUYECKUe CBONCTBA COMPSKEHHbIX ANEHOB 1

21 Cnocobbl Nony4YeHns N NPUMEHEHNE ankaaneHoB 1

22 AnKWHbI: romMonormdeckuin psg, obwas dopmMyna, HOMEHKNaTypa, anekTpoHHoe | 1
M NPOCTPAHCTBEHHOE CTPOEHUEe Monekyn, husmyeckme CBOUCTBa

23 XnMMYeCcKne CBOMCTBA anknMHOB 1

24 KayecTBeHHbIE peakLnn Ha TPONHYIO CBA3b 1

25 Cnocobbl NoNy4eHUs 1 NPUMEHEHNE aNKUHOB 1

26 PelueHue 3agay: pacyéTbl N0 YPaBHEHUIO XUMWUYECKOWN peakumnmn 1

27 CuctemaTtmsauus n obobLieHrne sHaHUn nNo Teme 1

28 ApeHbI: romonormyeckun psg, odwas dopmyna, HoMeHknaTypa. ONekKTpoHHoe n | 1
NPOCTPaHCTBEHHOE CTpOoeHMe Moriekyn ©6eH3ona u Tonyona, ux dusanyeckune
CBOWCTBa

29 XUMUYECKME CBOMCTBA apeHOB: peakuumn 3ameLleHnsa 1
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30

XnMuyeckme CBOWCTBA apeHOB: peakuun MPUCOEAUHEHUS, OKUCINEeHue
romornoros 6eHs3ona

31 Ocob6EeHHOCTN XMMNYECKNX CBOWCTB CTUpOna 1

32 PeweHne pacyéTHbIX 3agady Ha onpegeneHne MonekynspHon dopmynbl | 1
OpraHM4ecKoro BelllecTsa

33 Cnocobbl NonyyYeHns n NPUMEHEHNE apeHoOB 1

34 eHeTn4eckas CBA3b MEXAY pas3nmM4YHbIMK Knaccamn yrneBoAopOaoB 1

35 Pac4éTbl No ypaBHEHNSIM XMMNYECKUX peakumn. Cuctematmnsauus n obobuieHne | 1
3HaHWUK NO TEME

36 MNpupoaHbin ras. NonyTHble HeEMTAHbIE ra3bl 1

37 KameHHbIN yronb 1 NpoAayKTbl ero nepepaboTku 1

38 HedTe 1 cnocobbl eé nepepabotkn. [MpumeHeHne npoaykToB nepepabotku | 1
HedTH

39 [eHeTuYeckasa CBA3b MeXQy PasnUYHbIMM KNnaccaMm yrneBoaopoaoB 1

40 [anoreHONpon3BOAHbIE  YIMEBOAOPOAOB: 3NEKTPOHHOE CTpoeHue; peakumn | 1
3aMelleHuns ranoreHa

41 [encTteune Lenoyen Ha ranoreHnpon3BoOaHbIE. B3aumopencteue | 1
auranoreHankaHoB C MarHMeEM 1 LMHKOM

42 Cuctematumsaums n o6obLieHme 3HaHun no pasgeny "Yrneesogopogp!" 1

43 KoHTponbHas pabota no teme "Yrnesogopoab!” 1

44 MpepenbHble OQHOATOMHbIE CMMPTLI: rOMoMornyeckuin psia, obwasa dgpopmyna, | 1
CTPOEHME MOMEKyI, M30Mepusi, HOMEHKMaTypa, Knaccudpukauus, dpusndeckme
CBOWCTBA

45 XUMUYECKME CBOMCTBA NpeaenbHbIX 04HOATOMHbLIX CNUPTOB 1

46 Cnocobbl Nony4YeHUs 1 NPUMEHEHNE OHOATOMHbIX CMIMPTOB 1

47 MpocTble adumpbl: HOMEHKNatypa u M3omepus, oCoBeHHOCTU dmamyecknx u | 1
XUMUYECKUX CBONCTB

48 MHoroatoMHble CNUPTbl: STUAEHIMMKONb W MUUEPUH, ux dusmnyeckme u | 1
XUMWNYECKME CBONCTBA

49 Cnocobbl NoNy4YeHns U NPUMEHEHUE MHOTOaTOMHbIX CIUPTOB 1

50 PeHon: CTpoeHne Monekyrbl, drU3ndeckne cBoOMcTea. TOKCMYHOCTL doeHona 1

51 Xummnyeckune ceoncTea doeHona 1

52 Cnocobbl nonyvYeHus n npuMeHeHue deHona 1

53 MpakTnyeckaa pabota Ne 2. PelweHune akcnepuMeHTanbHbIX 3agad no teme | 1
"CnupTbl U doeHonbl"

54 CucrtemaTtumsayms n obobLeHne 3HaHU No Teme 1

55 Anbgermgbl W KETOHbl: 9MIEKTPOHHOE CTPOeHme KapboHunbHoW rpynnbl; | 1
romorsiormyeckme psagpel, obuas popmyna, nsomepust U HoMeHknaTypa

56 Anbaerngbl 1 KETOHbI: On3nYeckne CBOMUCTBA; peakLmMn NpucoeamHeHust 1

57 PeakuUnmn OKUCINEHNS N KAYECTBEHHbIE peakUnn anbaerngoB U KETOHOB 1

58 Cnocobbl Nony4YeHns anbAerngoB U KETOHOB 1

59 OpaHOOCHOBHBIE NpeaernbHble KapboHOBbIE KMCIOTbI, 0COBEHHOCTM CTPOEHUs ux | 1
MOMeKynn

60 M3omepust 1 HoMeHKNaTypa KapOoHOBbLIX KMCMOT, NX donsn4eckne CBONCTBa 1

61 XumMn4eckme cBOMCTBa NpeaenbHbiX 0AHOOCHOBHbBIX KApOOHOBLIX KUCIOT 1

62 OcoGeHHOCTM CBOWCTB MypaBbMHOW KUcnoTbl. MHoroobpasvne kapOoHoBLIX | 1
KMCNoT

63 OcoBeHHOCTM CBOWCTB: HenpeaenbHbIX W apoMatudeckmx KapboHoBbIX, | 1
OnKapboOHOBbLIX, MMOPOKCMKAPOOHOBLIX kucnoT. [lpeactaButeny  BbICLLMX
KapOOHOBbLIX KMCNOT

64 [NoHsATNE 0 NPOU3BOAHBIX KAPOOHOBBLIX KUCIOT 1

65 Cnocobbl Nony4YyeHns U NpuMeHeHne KapboHOBbIX KUCNOT 1

66 CnoxHble adupbl: romonornyeckui psg, obwasa dopmyna, usomepus u | 1

HOMEHKNartypa
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67

dusmyeckme n Xummn4eckne CBOMcTea apnupons

68 PelleHne pacyéTHbIX 3afday: Mo YpaBHEHUIO XUMWYECKOW peakumn, Ha | 1
onpeaeneHne MonekynsapHon opmysbl OpraHM4eCcKoro BeLLlecTBa

69 Mpaktnyeckaa pabota Ne 3. PelweHue skcnepuMMeHTasnbHbIX 3agad no teme | 1
"KapboHoBble kncnotbl. CnoxHble adupb!”

70 JKupbl: cTpoeHne, dnsn4eckne n Xumm4eckne csomctea (rmaponmns) 1

71 OCoBGEHHOCTM CBOWCTB XMPOB, COAEPXALUMX OCTAaTKM HenpedenbHbIX XUPHbIX | 1
kucnot. XKupbl B npupoge

72 Mbina kak conu BbiCLLUMX KapOOHOBLIX KACMOT, X Motowee gencraume. MNoHatne o | 1
CUHTETUYECKMX MowoLnx cpeacteax (CMC)

73 leHeTnyeckan cBA3b YrNeBOOOPOAOB U KUCNoOpoAcoAepXalimMx opraHuyeckmx | 1
BeLLECTB

74 Pac4yéTbl N0 ypaBHEHUAM XUMWYECKUX peakuumn 1

75 Cuctemartumsaumsa n 06o6LLUeHne 3HaHNn No TeMe 1

76 O6waa xapakTepucTiKka yrneBodoB U knaccudumkaumsa yrnesogoB (MOHO-, an-un | 1
nonvcaxapuaibl)

77 MoHocaxapuabl: dusndeckme CBOMCTBA U HAXOXAEHNE B Npupoae 1

78 [NpuMeHeHue rMKo3bl, €€ 3HaYEHNE B XN3HEOEATENIbHOCTM OpraHM3mMa 1

79 Oucaxapungbl: caxapo3a, Mansrto3a W nakTto3a. HaxoxageHue B npupoge u | 1
NPMMEHEHWE Ancaxapmaos

80 Monuncaxapuabl: CTPOEHUE MakKpomorekyn, dusndeckne u  xuMmudeckune | 1
CBOWCTBA, NPUMEHEHWNE

81 [MoHsiTME 06 NCKYCCTBEHHbIX BOSTOKHAX 1

82 PelueHne pacyeTHbIX 3aday Ha onpefeneHne Aonu Bbixoa npoaykta peakumm | 1
OT TEOPETUYECKN BO3MOXKHOIO

83 CuctemaTtumsaumsa n obobLieHne sHaHunM no pasgeny 1

84 KoHTponbHass pabota no Teme "Kucnopogcogepxawme opraHudeckune | 1
coeanHeHus"

85 AMuHBIL:  Knaccudukaumnsa, cTpoeHve Monekyn, obwas dopmyna, nsomepus, | 1
HOMEHKNnartypa v dnsmndeckme cBocTBa

86 XUMUYECKME CBOMCTBA anudartnyecknx aMmmHoB 1

87 AHUNWH: CTPOEHMNE aHUIMHa, 0COHBEHHOCTU XMMUYECKUX CBONCTB aHUIMHA 1

88 Cnocobbl NoNny4YeHns N NPpUMeEHeHNe anndaTuyeckMx aM1MHOB 1

89 AMUHOKUCAOTBLI:  HOMEHKnaTypa u  usomepusi, dusndeckne csonctsea. | 1
OtaenbHble NpeacTaBuTeENN 0-aMUHOKNCIOT

90 XMmnyeckme  CBOWCTBA  aMMHOKMUCNOT, WX  Owuonorndeckoe  3HadeHune | 1
aMNHOKMCNOT. CMHTE3 U r’Maponiv3 NenTngos

91 benku kak NnpMpoaHble NONMMEPLI; CTPYKTYPbl 6ENKOB 1

92 Xnmuyeckne ceonctea 6enkos 1

93 A3oTcofepxallume retepouMknnyeckme coeguHeHus. HyknewHoBble KUCOTHI: | 1
COCTaB, CTPOEHME N Bronormyeckasa ponb

94 Mpaktnyeckaa pabota Ne 4. PelweHue askcnepuMeHTanbHbIX 3agad no teme | 1
"A3oTcogepXalline opraHmyeckne coegnHeHms"

95 Mpaktnyeckas pabota Ne 5. PelleHue 3sKkcrnepuMMeHTanbHbIX 3agad no teme | 1
"Pacno3HaBaHMe opraHN4yeCcKkMx coeanHeHnn"

96 KoHTponbHasa paboTta no Teme "A3zoTtcogepkalime opraHndeckne coeanHeHmns” 1

97 OCHOBHbIE MOHATUA XUMUU BbICOKOMOMEKYNSAPHbBIX COeAMHEHUA N MeToabl ux | 1
CUHTE3a —NoNiMMepur3aunsa U NoNIMKoOHgeHcaums

98 MnacTmaccsl. YTunusaumsa n nepepaboTtka niacTuka 1

99 AnacToMepsbl: HaTypanbHbI CUHTETUYECKMNE Kaydykn. Pe3nHa 1

100 | BonokHa: HaTyparnbHble, WCKYCCTBEHHble, CUHTeTMdeckue. [lonumepsl | 1
cneumanbHOro HasHa4YeHus

101 | MNpaktnyeckas pabota Ne 6. PelleHne 3kcrnepuMMeHTanbHbIX 3agad no teme | 1

"Pacrno3HaBaHue niacTtmacc 1 BOJTIOKOH"
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102 | O6obweHne w© cuctematTmsaums  U3y4eHHOro Mmartepuana no Teme | 1
"BblICOKOMONEKYNsIpHblE COeANHEHNS"

OBLUIEE KOJIMYECTBO YACOB NO NPOrPAMME 102
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11 KNACC

Ne Tema ypoka KonuyectBo
n/n yacos
Bcero | KP | P

1 Atom. CocTaB aTOMHbIX sAep. XMMUYECKUA areMeHT. N30Tonbl 1

2 CTpoeHne 3anekTPOHHbIX 060M104EK aTOMOB, KBAHTOBbIE YMCNa 1

3 Knaccudukaums XMMNU4eCKNX SNEMEHTOB (S-, p-, d-, f-areMeHThI) 1

4 PacnpeneneHue anekTpoHOB MO aTOMHbIM OpouTansam 1

5 OnNeKTPOHHbIE KOHUIypaLyum aTOMOB 31IEMEHTOB B OCHOBHOM U BO30YXOAEHHOM | 1
COCTOSAAHUN

6 ONEKTPOHHbIE KOHUIrYpaLMKM MOHOB. DNEKTPOOTPULLIATENBHOCTD 1

7 Mepuognyecknin 3akoH U lNMepunognyeckaa cuctema XMMudeckmx anemenTos . | 1
. MeHpeneeBa, cBA3b C COBPEMEHHON TEOPUEN CTPOEHUSA aTOMOB

8 3aKOHOMEPHOCTMN M3MEHEHNSA CBOWCTB XMMWYECKUX 3f1eMEHTOB M obpasyembix | 1
VMW NPOCTbIX M CNOXHbIX BELWECTB MO rpynnam 1 nepmvogam

9 CuctemaTtmsaumsa n o6o6LLeHWe 3HaHUN No TeMe 1

10 Bugbl xumnuyeckon cBs3nM. MexaHu3Mbl OOpa3oBaHUA KOBAaneHTHOW CBA3W. | 1
BogopoaHas cBasb. MexxmonekynsapHble B3anMogencTBus

11 BaneHTHOCTb W BamneHTHble BO3MOXHOCTM atomoB. CBs3b 3MEKTPOHHON | 1
CTPYKTYPbI MOMEKYIT C UX FEOMETPUHECKUM CTPOEHUEM

12 NpeactaBneHUsa 0 KOMMIIEKCHbIX COEAUHEHUAX: COCTAaB M HOMEHKIaTypa 1

13 BewectBa  MOMEKyNsApHOro WU HEMOMEKYNApHoro  ctpoeHund.  Tunbl | 1
KpUCTaNIM4YeCcknx PELLIETOK M CBOMCTBA BELLECTB

14 IMoHaTHEe 0 AncnepcHbIx cuctemax. lNpeacraBneHne 0 KONNOMAHbLIX pacTBOpax 1

15 MCTMHHbIE pacTBOpbl: HaCbIWEHHbIE W HeHacblWweHHble, pacTBOPUMOCTL. | 1
Kpuctannorngparthbl

16 CnocoObl BblpaXeHUs1 KOHLLeHTPaLWm pacTBOPOB 1

17 PelweHne 3agay ¢ ucnonb3oBaHMEM MOHATUNA "MaccoBasd 4ONst pacTBOPEHHOrO | 1
BellecTBa", "MonapHasa KoHUeHTpauus"

18 Knaccudukaumsa n HoMeHKnaTypa HeopraHM4eCcKnx BeLecTB 1

19 CucremaTtumsaums n obobLIeHNe 3HaHUM No TEME 1

20 KoHTponbHast pabota no temam "CTpoeHune atoma. [Nepuogmyeckmin 3akoH un | 1 1
Mepuoonyeckan cuctema xummdeckux oanementoB . W. MeHpeneesa",
"CtpoeHune BewecTea. MHoroobpasue BellecTts"

21 Knaccudukauma XMMUYECKUX peakununm B HEOPraHMYeckom U opraHuyeckom | 1
XUMUK. 3aKOH COXPaHEHUS1 MacCbl BELLECTB; 3aKOH COXpaHEHUS 1 MpeBpaLleHns
3HEepPrum Npu XMMMUYeCcKnx peakumnsax

22 Tennosble 3pdeKTbl XMMUYECKUX peakUnn. TEpMOXMMUYECKNE YPABHEHMUS 1

23 BbluMCcneHna no ypaBHEHWAM XUMUYECKUX peakumi u TepMOXvMudeckum | 1
YPaBHEHUSIM

24 CKOpOCTb XMMWYECKOW peakuumu, €€ 3aBUMCUMOCTb OT pPasfuyHbiX (PakTopos. | 1
Katanus n katanmsatopsbil

25 [[OMOreHHbIE N reTEPOreHHblie peakLmnmn 1

26 Mpaktnyeckas pabota Ne 1 no Teme "BnusiHme pasnuuyHbix ¢akTopoB Ha | 1 1
CKOPOCTb XMMNYECKOW peakumnn”

27 Ob6patumble 1 HeobpaTuMble peakLumu. XMMU4eckoe paBHoOBecCHe 1

28 MpakTnyeckaa pabota Ne 2 no Teme "BnusaHue pasnuuHbix akTopoB Ha | 1 1
NOMNOXEHNE XMMUYECKOro paBHoBecus"

29 OnekTponutnyeckasa anccoumauns. CunbHble 1 cnabble anekTponutbl. CTenexb | 1
auccounaumm

30 MoHHOoe npouseBegeHne Boabl. Cpefa BoAHbIX pacTBopoB. BogopoaHbin | 1

nokasatens (pH) pacteopa
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31

Mmaponus conei. Peakummn, npoTekaowme B pacTBOpax 31EKTPONIMTOB

32 MpakTnyeckaa pabota Ne 3 no Teme "Xumuyeckue peakumm B pactsopax | 1
anekTponuTtoB"

33 OKMcnNUTENbHO-BOCCTAHOBUTENbHbIE  peakunn. BaxHenwwne okucnmtenn wu | 1
BOCCTaHOBMUTENM

34 MeToa 3NeKTPOHHOIo (3NEKTOHHO-MOHHOI0) 6anaHca 1

35 OANEeKTponn3 pacTBOPOB N pacnnaBoB BELLLECTB 1

36 PelueHue 3agay pasnuyHbiX TUNOB 1

37 PeweHne 3agad pasnuyHbIX TUMNOB 1

38 CuctemaTtumsaumsa n ob6obLIeHne 3HaHU No Teme "Xummdeckme peakummn' 1

39 KoHTponbHasa pabota no teme "Xvmuyeckme peakumm" 1

40 MonoxeHne HemeTannoB B [lepnognyeckon cucteme xmummdeckux anemeHtos . | 1
N. MengeneeBa n ocoBEHHOCTU CTPOEHMSI MX aTomoB. Puanyeckne cCBOMCTBA
HEMeTannoB

41 AnnoTtponua HemeTannoB (Ha npumepe Kucropoga, cepbl, docdopa wn | 1
yrnepoga)

42 Bopopoga: nonyvyeHne, dunsnyeckne n xummyeckne ceoncTea. M'vapuasbl 1

43 [anoreHbl: HaxoxgeHMe B NpUpoAe, CnocoObl nomny4veHus, duaudeckne u | 1
XUMWYECKME CBONCTBA

44 anoreHoBogoOpPOAbI. BaxHenwne Kucriopogcogepxawime coeanHeHuns | 1
ranioreHoB

45 JlabopatopHble 1M NPOMbLIWEHHbIE  CMOCOObLI  MOSTyYEeHUS1  ranoreHoB. | 1
MpuMeHeHWe ranoreHoB U UX COeANHEHWN

46 MpakTnyeckaa pabota Ne 4. PelweHne akcnepuMMeHTanbHbIX 3agad no teme | 1
""anorexb!"

47 Kucnopog: nabopaTtopHble UM NPOMbLIWIEHHbIE  CMOCOObI  nony4venus, | 1
dmsndeckune n xummdeckmne ceonctea. O30H. NpumeHeHne KMcnopoaa n 03o0Ha

48 Okcnabl 1 Nnepokcuabl 1

49 PelueHne 3afad pasnuyHbIX TUMOB 1

50 Cepa: HaxoxgeHve B npupoge, cnocobbl nonydeHus, uandecke wu | 1
XUMUYECKME CBOMNCTBA

51 CepoBogoposa, cynbduibl 1

52 Kucnopoacogepxawme coeanHeHust cepbl. OcoOBeHHOCTM CBOWCTB cepHon | 1
KMCINOThI

53 Mpaktnyeckas pabota Ne 5. PelwleHue skcrnepuMMeHTanbHbIX 3agad no teme | 1
"Cepa n eé coegnHeHmnsa"

54 A30T: HaxoXxaeHue B Npupoae, cnocobbl nonydeHns, omsmyeckue n xmmmudeckme | 1
cBoucTBa. AMMUAK, HUTPUabI

55 Kucnopogcoaepxawme coegmHeHust asota. OcobeHHOCTU CBOWCTB a30THOM | 1
KMCNOThI

56 [MpymeHeHne a3oTa U ero coeguHeHnin. A30THbIE yaobpeHus 1

57 docop: HaxoxgeHne B nNpupode, Cnocobbl nonyveHus, duaundeckne wu | 1
XumMuyeckue ceonctea. Poccuabl 1 pochuH

58 Okcunabl dhocdopa, hocdopcoaepxalime kmcnotbl. Conu cocdhopHor KucnoTsl | 1

59 MpumeHeHne docdopa n ero coeanHeHnn. PocdopHblie yaobpeHus 1

60 Mpaktnyeckaa pabota Ne 6. PelweHue skcnepuMMeHTanbHbIX 3agad no teme | 1
"A30T 1 dbocdop n nx coegmHeHnsa"

61 Yrnepo: HaxoxaeHue B npupoae, annoTporHbie mogudukaumm; gpusndeckne n | 1
XUMMUYECKME CBONCTBA, NPUMEHEHNE

62 Okeunp yrnepoga(ll), okenp yrnepoga(lV), yronbHas kucnora n eé conm 1

63 PelueHne 3agay pasnuyHbIX TUMNOB 1

64 KpemHuin: HaxoxgeHwe B npupode, cnocobbl nonyydeHus, dwusmnyeckne u | 1
XMMUYECKME CBONCTBA

65 Okcua kpemHusa(lV), KpeMHUeBas KMcnorta, CUNuKaThl 1
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66

I'IpmmeHeHme KpeMHnAa mn ero coeamHeHunn. CTekno, ero nonyvyeHune, BuAbl
CTEeKIa

67 PelwieHne 3aga4 pasnuyHbIX TUMNOB 1

68 CucremaTtumsaums n obobuieHne 3HaHmn no teme "Hemetannb!" 1

69 KoHTponbHasa pabota no teme "Hemetanns!" 1

70 AHanu3 pe3ynsraToB KOHTPOSIbHOW PaboThkl, KOpPEKLMS OLLNBOK 1

71 MonoxeHne metannoB B [lepnognyeckon CUCTEME XUMUYECKUX SNEMEHTOB. | 1
OcobeHHOCTU CTPOEHUS INEKTPOHHbIX 060NOYEK aTOMOB MEeTanioB

72 O6wme dmsmyeckne ceonctea metannoB. NpumeHeHne meTannoB B Obity u | 1
TEXHUKE

73 Cnnasbl MeTannos. Kopposnsa metannos 1

74 PelwieHne 3aga4 pasnu4HbiX TUMNOB 1

75 ONeKTpOXUMUYECKMIA psia HanpshkeHun metannos. O6wue cnocodbl nonyyeHus | 1
MeTannos

76 Ob6was xapaktepuctuka wmetannoB IA-rpynnel NMepuoanyeckon cuctembl | 1
XUMUYECKUX 3NEeMeHTOB. Hatpuin u kanuin: nonyyeHwe, uandeckne wu
XUMWYECKME CBOWCTBA, NPUMEHEHME NPOCThIX BELLLECTB U UX COEAUHEHUN

77 O6was xapaktepuctuka MetannoB IlA-rpynnel  [epuognyeckon cuctembl | 1
XUMUYECKUX 3nemMeHToB. MarHmin n kanbuui: nonyyvyeHue, dusndeckne wu
XMMUYECKME CBOMNCTBA, NPUMEHEHNE NPOCTbIX BELLLECTB U UX COEANHEHUN

78 YKEcTKoCTb BOAbI M COCObbl €€ yCTpaHEeHUs 1

79 AMOMUHUI: nonyvYeHue, husndeckmue n XMuMmm4eckne cBoONCTea, NpUMeHeHne 1

80 AmMdoTepHbIE CBOWCTBA OKCMAa U rMAPOKCHAAa antoMUHNS, TMOPOKCOKOMMNMEKCHI | 1
antoMnHNS, UX NPUMEHEHNe

81 PeweHne 3agad pasnuyHbiX TUMNOB 1

82 Mpaktnyeckaa pabota Ne 7. PelweHue 3sKcnepuMMeEHTasnbHbIX 3agad no teme | 1
"MeTannsl rmasHbIx nogrpynn”

83 Obwasa xapaktepuctuka MeTtannoB  noboyHbix  nogrpynn  (B-rpynn) | 1
[Nepmnogn4eckon cMcCTeMbl XMMUYECKUX SNEMEHTOB

84 dusmnyeckme n XMMm4eckme CBOMCTBa XpoMa U ero COeanHEHNN, Ux npumeHeHue | 1

85 BaxHenwwne coegmnHeHus mapraHua. NepmaHraHaT Kanus, ero okucnuTenbHole | 1
CBOMCTBA

86 dusmyeckme N XMMn4eckne CBOMCTBA Xeresa N ero coeguHeHui. MNonyyenne n | 1
NnpUMeEHeHne CNnaBoB Xenesa

87 dusmnyeckme n XuMmnieckne CBOMCTBa Meam n e€ coeguHEHUn, UX NPUMEHEHNE 1

88 dursnyeckme N XMmMmnyeckmne CBOMCTBA LIMHKA 1 ero COeQUHEHUI, UX NpMMeHeHne. | 1
['MOpPOKCOKOMMNEKCHI LIMHKA

89 Mpaktnyeckas pabota Ne 8. PelleHue 3kcnepuMMeHTanbHbIX 3agad no teme | 1
"MeTannsl nob6o4YHbIX nogrpynn”

90 PelueHue 3agay pasnnyHbiX TUNOB 1

91 O6006u1eHe N cucTeMmaTmsaums M3yMeHHoro marepmana no teme "Metanns!" 1

92 KoHTponbHas pabota no teme "Metannb!" 1

93 AHann3 pe3ynsraToB KOHTPONbHOW PaboThl, KOpPEKLMS OLLNBOoK 1

94 Ponb xvmnm B obecneveHnn ycTtomumBoro passutusa yenoseyectsa. lMoHatne o | 1
HayYHbIX METOAAX UCCNedoBaHUs BELLLECTB

95 HayuHble NPUHLUMMbI opraHusauuu XUMUYECKOro npoussoacTea. | 1
[MpoMbILLAEHHbIE CNOCOObLI MONYYEeHUs1 BaXXHENLLNX BELLECTB

96 XUMUYECKOE 3arpsi3HEHNE OKPY KatoLLen cpedbl U ero nocrneacTeBus 1

97 XnmMusa v 300poBbe YeroBeka. JlekapcTBeHHbIE cpeacTBa 1

98 Xumunsa nuwm. Ponb Xxumum B obecnevyeHmnn nmeson 6e3onacHoCcTm 1

99 KocmeTunyeckune n napdromMmepHble cpeacTtBa. beitoBas xumus 1

100 | Xumuns B cTpouTenbcTBe. BaxHelnwune cTpouTeribHble U KOHCTPYKUMOHHbIE | 1
mMarepuansi

101 | Xumus B cenbckoM xo3ancTee. OpraHMyeckme 1 MMHeparnbHble yaobpeHus 1
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102 | CucremaTtumsaums n obobLEeHne 3HaHU No TemMe

OBLUEE KONMMYECTBO YACOB MO NPOrPAMME

102
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