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MOACHUTENBbHAA 3ATINCKA

Paboyas nporpamma no XMMuu Ha YpoBHe cpejHero obuero obpasoBaHusa paspaboTaHa Ha ocHoBe PefepasibHOro 3akoHa 0T 29.12.2012 Ne 273-
d3 «O6 obpasoBaHMM B Poccuiickoin depepaumn», Tpeb0BaHMIN K pe3ynbTaTam OCBOEHUS (eaepasibHOM 06pas3oBaTesibHOM MNporpaMmbl CPeaHero
o6wero obpasoBaHnA(POIM COO), npeacTaBneHHbIX B PefepasibHOM rocyaapcTBeHHOM o6bpasoBaTesibHOM cTaHgapTe COO, ¢ yuyéTtom KoHuenumm
npenofjaBaHnst y4yebHOro npeagmetra «XMMUsI» B 00pa3oBaTefbHbIX OpraHusaumsax Poccuiickoii  ®Pepepaunn, peannsyroLINX OCHOBHble
obpaszoBaTte/ibHble MPOrpamMmbl, U OCHOBHbIX MOMOXeHWI «CTpaTernm pasBuTua BOCnMTaHUSA B Poccuiickoin depepauunn Ha nepuog fo 2025 roga»
(PacnopsixeHue Mpasutensctea P® o1 29.05. 2015 Ne 996 - p.).

XUMUS Ha yPOBHe Yr/1y06M1EHHOI0 M3yYeHUS 3aHUMAET BaXXHOe MECTO B CUCTeMeE eCTeCTBEHHO-Hay4YHOro obpasoBaHus yyawmxcsa 10-11 knaccos.
M3ydeHne npegmeTa, peannlyemoe B YCNOBUAX ANG(epeHLMPOBaHHOIo, NPoguasHOro obyyeHns, npusBaHo obecrnevynTb 06LLe06pa3oBaTe/IbHY0 U
O6LLEKY/TIbTYPHYIO MOArOTOBKY BbIMYCKHWKOB LUKO/bl, HEOOXOAUMYIO 15 ajanTaumy MX K ObICTPO MEHSHOLUMCS YC/I0BUAM XXWU3HU B COLMyMe, a
Takke 418 MNPOLO/DKEHUA 00y4YeHMs B opraHum3aumax npoeccrMoHaslbHOro 06pa3oBaHus, B KOTOPbIX XUMWUS SABMSETCA OLHOW M3 NPUOPUTETHBIX
OVCUMNIIVH.

B nporpamme no XxvMMuu HasHayeHwe npegmeta «XuUMUA» MoflydaeT MOLPOGHYO WMHTeprnpeTauuio B COOTBETCTBUM C OCHOBOMOJIAraloLLMM
nonoxeHnamm Proc COO o B3aMMO0OYC/TIOBNEHHOCTU LENel, COAepPXXaHUA, pPe3ynbTaToB 00yueHMs] U TPeboBaHWI K YPOBHK MNOAFOTOBKMU
BbIMNYCKHMKOB. CBMAETENIbCTBOM TOMY SABNSKOTCA CNefyroLme BbINoAHSAeMbIe NPOrpaMmMoir N0 XUMUK (YHKUAN:

NHOPMaLIMOHHO-MeTOANYECKas, pean3alma KOTOpoin obecneymBaeT nosyyeHne NpeacTaBeHNs 0 Lensx, CoaepXaHun, obLLein cTpaternm obydeHms,
BOCMUTaHWA 1 Pa3BUTUSA 00yYatoLLIMXCA CPeACTBaMU NPeAMeTa, M3yYaeMoro B paMmKax KOHKPETHOro npojuns;

OpraHmM3auMoHHO-NIaHUpyloWwas, KoTopas npegycMaTpuBaeT onpegesieHne: MNPUHUKUMNOB CTPYKTYPUPOBaHUA W MNOC/EA0BATE/IbHOCTU  U3YYeHUs
yuyebHOro maTepuana, KO/IMYECTBEHHbIX M KAaYeCTBEHHbIX €ro XapaKTepUCTUK; MOAX040B K (hOPMMPOBAHMIO COAep>KaTe/IbHOM OCHOBbI KOHTPONS U
OLEeHKN 06pasoBaTe/ibHbIX AOCTVXKEHWNI 00yYalOLLNXCA B paMKax UTOroBOM aTTecTaumm B JopMe eMHOr0 rocyAapCTBEHHOIO 3K3aMeHa No XMMUN.

Mporpamma ansa yray618HHOT0 U3yHeHU XUMUN:

yCTaHaB/NMBaeT WHBapWaHTHOe MNPeAMETHOE COAepXXaHue, 006s3aTeflbHOE ANSi U3YUeHWs B pamMKax OTAeNbHbIX Npodwieid, npegycmaTpuBaeT
pacnpejeneHve U CTPYKTYPUPOBaHME ero No KiaccaMm, OCHOBHbIM COflepyKaTelbHbIM NMHUsIM/pasgenamM Kypca;

[aéT NpUMepHOe pacnpesesieHne y4e6HOro BpeMeHW, PEKOMEHLYEMOTO /11 U3YyUYeHUS! OTAE/NbHbIX TEM;

npegnaraeT MNPUMEPHYI0 MOC/NeL0BATE/IbHOCTb M3YYeHUS Yy4YebHOro martepuasa C YYETOM JIOTMKW MOCTPOEHMS Kypca, BHYTPUMPEAMETHbLIX U
MeXnpeaMeTHbIX CBA3EN;



AT MeTOANYECKYH MHTepnpeTaLuto Leneid 1 3a4ad nsydeHms npeameTa Ha yriy6/18HHOM YPOBHE C YYETOM COBPEMEHHbIX NPUOPUTETOB B CUCTEME
cpeaHero o6Liero o6pasoBaHuUsi, CofepXKaTeNlbHOM XapaKTePUCTUKN MIaHUPYeMbIX Pe3ynibTaTOB OCBOEHUS OCHOBHOI 06pa3oBaTe/ibHOM MporpaMmbl
cpeAHero o6uiero 06pasoBaHUsi (IMUHOCTHbIX, MeTanpeaMeTHbIX, MPeAMETHbIX), a TaKXKe C YUYETOM OCHOBHbIX BWOB Y4eOGHO-NMO3HaBaTEbHbIX
[encTBuiA 06y4aloLEerocsi N0 OCBOEHMIO COfepXXaHus npegmeTa.

Mo BceM Ha3BaHHbIM NO3ULMAM B MPorpaMMe no XMMUnM npesycMoTpeHa NpeeMCcTBEHHOCTb C 06yYeHMEM XMMWUN Ha YPOBHe OCHOBHOIO 06LLLero
obpasoBaHMs. 3a npegenamu YCTaHOB/IEHHOW MpPOrpaMMoi Mo XMMUK 0653aTesibHOM (MHBapWaHTHOW) COCTaB/IAOLWEN CofepXKaHUs YyYebHOro
npegmeta «Xumus» 0CTaéTCA BO3MOXHOCTb BblOOpa ero BapuaTMBHON COCTaBMAOLWENA, KOTopas [O/DKHa OnpefensiTbCAd B COOTBETCTBUWU C
Harnpas/ileHWeM KOHKPETHOro npoguns obydeHus.

B cooTBeTCTBUM C KOHLENTyaslbHbIMK MonoXeHnAamMmn ®rOC COO o0 HaszHaveHMU npeameToB 6a30BOro WM yriy6/iEHHOTO YPOBHEN B CUCTEMe
andepeHLMpoBaHHOIo 00y4eHNSA Ha YPOBHe cpefHero obLiero o6pasoBaHnsa XMMUSA Ha YPOBHE Yr/1y6/1EHHOI0 M3yyeHUs HanpaBJ/ieH Ha peanunsauunto
NPeeMCTBEHHOCTN C MOC/eAYOLWMM 3Tanom MosyHYeHU XMMUYEeCKOro 06pasoBaHMS B pamMKax W3yYeHUs creumasnbHbIX eCTEeCTBEHHO-HAYUHbIX W
XUMUYECKNX OUCLMMNINH B BY3aX W OpraHusaumsx cpegHero npogeccnoHanbHOro obpasoBaHuWss. B 3TOW CBA3M M3ydeHMe npegmMeTa «XUMUA»
OPVEHTUPOBAHO MPEVMMYLLECTBEHHO Ha pacluinpeHne W yriaybneHne TeOpeTUYeCcKOW M MNPaKTUYeCKOM MNOAroTOBKM 00y4varolwmnxcs, BblOpaBLUMX
onpefenéHHbIn npodguab 06ydeHWsA, B TOM 4YuC/Ne C MEPCreKTMBOW MOCMeAYHOWero noayvyeHnss XUMWYEecKoro o6pasoBaHMs B OpraHmsaumsx
npogeccroHanbHOro obpasoBaHus. Hapsgy ¢ atum, B cBeTe Tpe6oBaHuii ®PIFOC COO K niaHMpyeMblM pesysibTaTamM OCBOEHUSA (eaepasibHOM
obpasoBaTenbHOM NporpaMmMbl CpefHero obuiero obpasoBaHus M3ydeHue npegmeTa «XMMUSA» OPUEHTMPOBAHO TaKXKe Ha peLleHue 3a4ay BOCMUTaHUS
N COLManbHOro pasBuTmus oby4darolmxcs, Ha POPMUPOBaHME Y HUX OOLLENHTENNEKTYa/IbHbIX YMEHWIA, YMEHUI paumoHanusaunm yyebHoro tpyga u
0606LEHHbIX COCO60B AeATENIbHOCTU, UMEKOLLNX MEXANCUMNINHAPHBLINA, HaAnpeaMeTHbIV XapaKTep.

CocTaBnswoWnmMm npegmeTa « XUMUsi» Ha YPOBHE Yry61EHHOI0 U3yveHUs ABNAKOTCA YrybnéHHble Kypcbl - «OpraHuyeckast XuMmnsi» n «Obuas
N HeopraHmyeckasa xumus». MNpu onpeaeneHNN NOAX0A0B K 0TOOPY U CTPYKTYPHON OpraHusaumnm cogep)kaHuns aTUxX KypcoB B nNporpamme rno XmMmn 3a
OCHOBY NPUHATBI NoNoXeHMss PrOC COO o pasnnumnsax 6a3oBOro 1 yrny61EHHOI0 YpoBHen U3ydeHUs npegmeTa.

OCHOBY cogepXkaHus KypcoB «OpraHuyeckas XvuMmnst» 1 «Obuias n HeopraHMyeckKas XMMnsi» CoCTaB/IsieT COBOKYMHOCTb NPeAMEeTHbIX 3HaHWU 1
YMEHWUI, OTHOCALLUMXCA K 6a30BOMY YPOBHIO WM3y4yeHWUs MpeaMeTa. dTa CUCTEMA 3HaHWIA MNoslydaeT ONpefenéHHOe TEeOPeTUYECKOe [OMOHEeHMe,
No3BO/IAKOLLEE 0CO3HAHHO OCBOUTb CYLLLECTBEHHO 60/1bLUNIA 06bEM (DAKTOMOMMYECKOro MaTepyasia. Tak, Ha yrny6/1eéHHOM YPOBHe M3y4veHMs npegmMeTa
obecneyeHa BO3MOXHOCTb 3HAUYUTE/ILHOIO YBE/UYEHUS 00bEMA 3HAHWUM O XMMWYECKUX 3NeMeHTax M CBOWCTBaxX WX COeLMHEHWIA Ha OCHOBe
paclwmnpeHns n yrnyoneHns npeactaBneHNin 0 CTPOEHUM BELLECTBA, XMMUYECKOM CBA3M U 3aKOHOMEPHOCTAX MPOTEKaHMA peakuunii, paccMaTpuBaeMbIX
C TOYKM 3PEHMA XUMMUYECKON KMHETUKN N TEPMOAUHAMUKN. I3yUyeHne Nepuoanyeckoro 3akoHa v MNMeproanyveckon CUCTeEMbl XMMUYECKUX 3N1EMEHTOB
6a3npyeTca Ha COBPEMEHHbIX KBaHTOBOMEXAaHWYECKMX MPeACTaBNEHUAX O CTPOeHUM atoMa. XMMUYecKas CBA3b OOBACHSETCA C TOYKW 3PEHUS
3HEPreTUYECKUX M3MEHEHWNI Npy eé 06pasoBaHMK 1 paspyLUeHNN, a TaKXkKe C TOUYKM 3peHUS MeXaHU3MOB eé 0bpas3oBaHus. M3yuyeHne TUMOB peakuunii



AONoNHSeTcA (OpMMPOBaAHMEM MNPEACTaB/EHUA 06 3M1EKTPOXMMMYECKUX MpoLeccax WM 3MeKTPO/M3e pacrniaBoB M pacTBOPOB BeLLECTB. B Kypce
OpraHMyecKom XMMUM MpPU PacCMOTPEHUN PeakLMOHHOM CMOCOOHOCTU COefMHEHUIA yaenseTcs 0co60e BHMMaHMe Bonpocam 06 3/1eKTPOHHbIX
ahpeKTax, 0 B3AUMHOM BNSIHUM aTOMOB B MOJIEKY/IaX U MeXaHM3Max peakLuuii.

Oco6oe 3HayeHWe MMeeT TO, YTO Ha COAepXaHue KYpCoB XMMWUM YrNy6/EHHOI0 YPOBHA W3yYeHWUs [N KNacCoB OMpefenéHHOro npogus
(rnaBHbIM 06pa30M Ha WX CTPYKTYPY WM XapaKTep [OMOMHEHMI K 00LLe cucTeMe MPeAMETHbIX 3HaHWI) OKasblBatOT BMSHME CMEXHble MpeaMeThbl.
Tak, Hanpumep, B COAepXXaHUW npegMeTa A7 KNaccoB XUMUKO-(MU3NYECKOro Npoguaa 60nblioe 3HayveHue OyayT WUMeTb 3/1EMEHTbl Y4eBHOro
MaTepuana no obuiein xummn. MNpu n3yyeHn npegmeTa B AaHHOM C/lydae akLUeHT O6yaeT caenaH Ha 06LHOCTb MeTO0B MO3HAHMS, 0OLLHOCTb 3aKOHOB
N TEOPUIA B XNMUM N B (DM3NKE: aTOMHO-MONEKYNSIPHAst Teopusi (MONEKysipHast Teopusi B (hM3NKe), 3aKOHbl COXPaHEHUS MacCbl M 3HEPTUN, 3aKOHbI
TEPMOANHAMUWKMW, 3M1EKTPONN3a, NPEACTaBNEHNS O CTPOEHMM BELLECTB U APYroe.

B TO >Xe Bpemsi B cOAepXXaHUN npeamMeTa Ansi KnaccoB XMMUKO-6MO0I0rM4ecKoro Npotmnst 60nbLlunii yaenbHbIN BeC 6yJeT UMeTb OpraHnyecKas
XMMmmns. B 3Tom cnyyae npefocTaBnsieTCd BO3MOXHOCTb A1 60s1ee  06CTOSATENIbHOrO  PacCMOTPEHUA XMMUYECKOW opraHmsaumm KeTKN Kak
61010rMYecKoli CUCTEMbI, B COCTAB KOTOPOW BXOAAT, K NPUMEPY, TaKuMe CTPYKTYPHble KOMMOHEHTbI, KaK Nnnnuapbl, 6enKn, yrneBofbl, HYKIeMHOBbIE
KUCNOTbl 1 apyrue. MNpu 3TOM 3HaHMA O COCTaBe W CBOWCTBAaxX MPeACcTaBUTEseN OCHOBHbIX K/1acCOB OpPraHMYeCKMX BeELLECTB CNyXaT OCHOBOM Ans
N3yUYEeHNS1 CYLLLHOCTM NpPoLEeccoB DOTOCUHTE3A, AbIXaHUs, NULLIEBAPEHNS.

B nnaHe dhopMmpoBaHMs OCHOB Hay4HOro MMPOBO33PEHUS, OCBOEHUS 06LLEHayUYHbIX METOLOB MO3HaHUA W ONbiTa MNPaKTUYECKOro NpUMeHeHUs
HayuHbIX 3HaHW n3yyeHwue npeameTa «XNMUA» Ha yrny6néHHom ypOBHe OCHOBaHO
Ha MeXMNpeAMEeTHbIX CBA3AX C Yy4yebHbIMWM MNpeAMeTaMy, BXOAALMMM B COCTaB MpeAMEeTHbIX o06nacTeil «ECTeCTBEHHO-Hay4Hble MpeaMeTbI»,
«MaTtemaTuKa 1 nHhopmaTuKa» U «PYCCKUI A3bIK U iUTepaTypa.

Mpu M3yyeHUM yuyebHOro npeaMmeTa «XUMns» Ha yrny6/1éHHOM YPOBHE TakxKe, Kak Ha YPOBHE OCHOBHOIO U CpeaHero o6Luero obpasoBaHus (Ha
6a30BOM YPOBHE), 3aa4eli NepBOCTEMNEHHOM 3HAUMMOCTY ABNAETCA (POPMUPOBAHNE OCHOB HayKN XUMWUW Kak 06/1aCTV COBPEMEHHOIO eCTECTBO3HAHNS,
NPaKTUYeCKOW AeATENbHOCTU Ye/loBEKA M OLHOM0 M3 KOMMOHEHTOB MUPOBOI KyNnbTypbl. PelleHMe 3TON 3afayun Ha yrny6nEéHHOM YPOBHE M3yUYeHUs
npegmeTa NpeanonaraeT peasim3aumnio Taknx Lienei, Kak:

thopMmpoBaHue NPeaCcTaB/IeHN: 0 MaTepUa/ibHOM eJMHCTBE MUPa, 3aKOHOMEPHOCTAX M M03HABAEMOCTU AB/IEHUI NPUPOAbI, 0 MeCTe XMUU B CUCTEME
eCTECTBEHHbIX HayK W eé BefyLLeil posiv B 06ecreveHnm yCTOMUYMBOro pasBmTUA Ye/loBeYeCTBa: B peLleHnr npobaem aKo/I0rMyecKom, aHepreTUYecKom
N NULeBOl 6e30MacHOCTU, B PasBUTUU MEAULUUHBI, CO3LaHUM HOBbIX MaTepuasioB, HOBbIX WCTOYHUKOB 3HEPrun, B 06ecneyeHUU paumoHasIbHOro
NPYPOAONO/b30BaHNS, B (HOPMUPOBAHNM MUPOBO33PEHNS 1 06LLLE Ky/NbTypbl YeioBeKa, a TaKKe 3KO/I0rMYeCKN 060CHOBAHHOM0 OTHOLUEHWS K CBOEMY
340POBbIO U MPUPOAHOI cpefe;



OCBOEHME CUCTEMbI 3HAHWI, NeXawmx B OCHOBE XMMWYECKON COCTaBASOLLEN eCTECTBEHHO-HAyYHOW KapTUHbI MUpa: (hyHAaMeHTa/IbHbIX MOHATUN,
3aKOHOB W TEOPWii XMMWUW, COBPEMEHHbLIX MPEACTaB/IEHNA O CTPOEHUM BeLLeCTBAa Ha pPasHbIX YPOBHAX - aTOMHOM, MOHHO-MOMIEKYNSAPHOM,
HaIMONIEKY/IAPHOM, O TEPMOAMHAMMUYECKNX N KUHETUYECKMX 3aKOHOMEPHOCTAX MPOTEKAHWsI XUMMUYECKUX pPeakumii, 0 XMMUYECKOM pPaBHOBECUN,
pacTBopax 1 AUCHEPCHbIX cUcTemMax, 06 06LLLMX HayUHbIX MPUHLMNAX XMMUYECKOr0 NMPoM3BOACTBa;

thopMmMpoBaHNe y 00yYarLLMXCS 0CO3HAHHOIO MOHMMAaHUSA BOCTPEOOBAHHOCTU CUCTEMHBLIX XMMUYECKUX 3HAHWUI 151 00BSICHEHUS K/IHOYEBbLIX UAER 1
npo6aemM COBPEMEHHOW XUMUMK, ANSi 0OBACHEHUSA U MPOrHO3MPOBAHUA SABMEHWUA, UMEIOLLNX eCTECTBEHHO-HAYyUYHYK0 NPUPOAY; FPaMOTHOr0 peLleHus
npo6sieM, CBSA3aHHbIX C XMMWEW, MNPOrHO3MPOBaHUA, aHaM3a UM OUEHKM C MO3ULMIA 3KONOrM4eCcKon 6e30nacHOCTU MOCNeLCTBMIA ObITOBOM U
NPOV3BOACTBEHHOWN AeATE/IbHOCTM YeNoBeKa, CBA3AHHOM C XMMNUYECKMM MNPOM3BOACTBOM, MCMOMb30BaHNEM M MNepepaboTKON BELLECTB;

yrnybneHve npeactaBneHUidi 0 Hay4yHbIX MeTOAax MO3HaHWS, HeobXOAUMbIX ANs MPUOBPETEHUS YMEHWIA OPUEHTUPOBATLCS B MUPE BELLECTB U
06BbACHEHUA XMMNYECKNX SABEHWI, UMEIOLLMX MECTO B NMPUPOJE, B NPAKTUYECKON AeATeNbHOCTU N NOBCEAHEBHOM XXU3HN.

B nnaHe peanvsauuy NepBOOYEPeAHbIX BOCMUTATE/bHbLIX M PasBMBAlOLLMX (DYHKLWIA LIENOCTHOM CUCTEMbI cpegHero o6Lero o6pasoBaHus Mpu
M3yYyeHUN npeameTa «XUMms» Ha yrny61EHHOM YpoBHE 0COOYH aKTyaslbHOCTL NPMOGPETAOT TaKme Len 1 3ajaum, Kak:

BOCMUTaHWe Y6eXxJEHHOCTU B MO3HABAeMOCTU SABMIEHUI MPUPOLbI, YBaXXEHUSA K MpoLueccy TBOp4YecTBa B 06/1aCTU TEOPETUYECKUX U MPUKIALHBIX
nccnefoBaHUn B Xumun, hopMmMpoBaHe MUPOBO33PEHUS, COOTBETCTBYHOLLLEN0 COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKM;

pasBMTME MOTMBaUMM K 0OYYEHMIO W MO3HAHWI0, CMOCOOGHOCTEN K CaMOKOHTPO/II0 M CaMOBOCMMTAHUIO Ha OCHOBE YCBOEHMS 06LLeYenoBeHeCKNX
LLeHHOCTeiA;

pa3BUTUE MO3HaBaTe/IbHbIX WMHTEPECOB, WHTE//IeKTyallbHbIX U TBOPYECKMX CMOCOGHOCTEN o0bydarowmxcs, (opMUpOBaHME Y HUX CO3HATE/IbHOro
OTHOLUEHMS K CaM006pa3oBaHMI0 M HenpepbiBHOMY 06pa3oBaHWMI0 KaK YC/I0BUIO YCMeLWHOoM npojeccuoHasibHOM 1 06L,eCTBEHHOW AeATeNIbHOCTH,
OTBETCTBEHHOI0 OTHOLLUEHWSI K CBOEMY 30POBbLI0 M MOTPEOHOCTM B 340POBOM 06pase XU3Hu;

(hopMMpOBaHNE YMEHUI M HaBbIKOB Pa3yMHOr0 NPUPOAONO0/b30BaHNS, pPasBUTUE 3KOMOMMYECKOW KynbTypbl, MPUOGPETEHNE OMnbiTa 06LLECTBEHHO -
NOJIE3HON 3KONOrMYECKON [eATeNIbHOCTW.

OO6Llee 4YMCNO YacoB, NMPeayCMOTPEHHbIX AN N3YYEHUS XUMUW Ha YTr/1y6/1eHHOM YPOBHE cpefiHero obuiero obpasoBaHusi, coctaBnset 204 yacos: B 10
Knacce - 102 yaca (3 yaca B Hegento), B 11 knacce - 102 yaca (3 yaca B Hefjesto).

COAEPXAHWNE OBYYEHWA
10 KNTACC

OPITrAHNYECKAA XNMWNA



TeopeTndeckne 0OCHOBBI OPraHHYECKOH XHMHH.
[Ipenmer 1 3HaYEHNE OPraHUYECKON XUMUH, MPEACTABICHHE O MHOTOOOpa3u OPraHnYeCKUX COSTUHEHHH.

DNEeKTPOHHOE CTPOEHHE aTOMa YIJIepona. OCHOBHOE M BO30YXKIEHHOE COCTOSIHMA. BasneHTHbIE BO3MOJKHOCTH aroMma yriepona. XUMHYecKas
CBS3b B OPTaHUYECKUX COEMUHEHHsX. Tumbl ruOpuau3anuu aTOMHbBIX opOutaned yriepoma. MexaHusMbl OOpa3OBaHUs KOBAJCHTHOW CBSI3U
(oOMeHHBII U JOHOPHO-aKIENTOPHBIN). THUIBI ePEeKPbIBAHUS aTOMHBIX opOuTanell, 6- u m-cBsi3u. OauHapHAs, ABOWHAS U TpOiHas CBsi3b. CmOCOOBI
paspbiBa CBsI3ei B MOJIEKYJIax OpraHHUecKuX BemnecTs. [loHsaTHE 0 cBOOOIHOM pamukaie, Hykieoduie u snekTpodure.

Teopust cTpoeHust opraHuueckux coeguHeHuii A.M. byTinepoBa u coBpeMeHHblE NMPEACTABIEHUS] O CTPYKType MOJIEKYJ. 3HadeHHe Teopuu
CTPOGHUsI OPTaHMYECKHUX COEOUHEHUH. MonekyysipHble U CTPYKTypHblE (popmynbl. CTpyKTypHBIE (OPMYJBl Pa3IUYHBIX BHUIOB. pa3BEPHYTas,
COKpaIéHHasi, ckenerHas. M3omepus. Bupbl n3oMepuu: CTPYKTypHAs, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(PQPEKThl B MOJEKyJaX OPraHUYECKHX

COEOMHEHUH (MHAYKTHBHBIN 1 ME30MEPHBIH 3 (PEeKThI).

IIpencraBnenne o kiaccUpUKALMK OpraHU4eckux BemmecTB. IloHsTne o (QyHKuMOHaNbHOW rpymme. ['omonorus. I'omosnorudeckue psiabl.
Cucremaruueckas HoMeHkJarypa oprannueckux coequaeHuii (IUPAC) u TpuBuaibHble Ha3BaHUS OTACTBHBIX MPEICTABUTENECH.

OcobenHoctr U knaccu(ukaius opranndeckux peakiuii. OKUCIUTETbHO-BOCCTAHOBUTEIHHBIE PEAKIIMU B OPTaHMYECKONH XUMUU.

OKCIIePUMEHTAIbHBIE METO/IbI M3YYEHHUS BELIECTB M UX NMPEBPAIICHUH: O3HAKOMJIEHHE ¢ 00pa3liaMu OpraHMYeCKHX BELIECTB U MaTepHajJaMH Ha
UX OCHOBE, OIBITHI 10 MPEBPALICHUI0 OPraHUMYECKHX BEINECTB MPH HarpeBaHWU (TUIaBJeHUE, OOYTJIMBAaHUE U TOPEHHE), KOHCTPYHPOBAHHE MOJEIEH

MOJIEKYJ] OPTaHUYECKUX BELIECTB.
YraeBoaopoanl.

Ankanbl. 'oMonornyeckuii psia ankaHos, o0mast GopMyiia, HOMEHKJIATypa U H30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT
aJIKaHOB, SP°-rUOPUAN3AIINS AaTOMHBIX OpouTaneil yruepona, 6-cesisb. OU3NUECKHE CBOHCTBA AJIKAHOB.

XUMHUYEeCKHe CBOICTBA  aJIKAHOB: pc€akiun  3aMCHICHUA, HU30MEpU3aluu, ACTUAPUPOBAHMA, HNUKJIN3alu, MUpoJin3a, KPECKUHra,
ropcHUs. HpeI[CTaBJ'IeHI/Ie 0O MEXaHHU3MCEC peaKLII/Iﬁ pPaaAuKaJIbHOTO 3aMECIIICHHA.

Haxosxnenne B mpupoae. CriocoObl mosiydeHnst U IPUMEHEHHUE aJTKaHOB.



Huknoankanel. OOmas ¢opmyna, HOMeHKIaTypa U m3oMepus. OcCOOEHHOCTH CTPOSHHS W XHUMHYECKHX CBOWCTB MajbIX (LHMKJIOMPOIAH,
UKJIO0yTaH) 1 OOBIUHBIX (LIUKJIONEHTAaH, LIUKJIOr€KCaH) MUKJIOATKaHOB. CriocoObl MOMy4eHU I B TPUMEHEHHE LIKJIOAIKAHOB.

Ankensl. ['omMoornueckuii psix ankeHoB, odrmasi popMysia, HOMEHKIATypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJT AJIKEHOB, sp2-
ruOpuanu3aius aTOMHBIX opOutajeil yriepona, o- u 7-CBs3u. CTPYKTypHas W reomerpuyeckas (LUC-TpaHC-) m3oMepusi. Pu3nyecKkue CBOWCTBA
aJNKeHOB. XMMUYECKUE CBOMCTBA: PEAKLMN PUCOCAUHEHUS, 3aMELLEHHs B O-MIOJIOKEHNUE MPU ABOMHON CBSA3H, MOJUMEPU3ALUN U OKuchaeHus. 1Ipasuio
MapkoBHuKkoBa. KauecTBeHHBIE peaKUU Ha IBOHHYIO CBsi3b. COCOOBI MOJMyUEHUsST U MPUMEHEHHUE aJTKEHOB.

Ankanuensl. Krnaccudukanmst ankanneHoOB (CONpsDKEHHBIE, W30JUPOBaHHBIE, KyMmyauposannsie). OCOOCHHOCTH 3JEKTPOHHOTO CTPOSHHS U
XUMHYECKIX CBOWCTB COMNpPSDKEHHBIX nueHoB, 1,2- u 1,4-mpucoeamnenue. llommmepusanms conpspk€HHbIX aueHoB. CrocoObl mojydeHus u
MIPUMEHEHHE aJIKaJUEHOB.

Ankunbl. 'omonoruueckuii psi ankuHOB, 00mast popMysa, HOMEHKIATypa U U30Mepus. DIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYIT
AJIKMHOB, SP-TUOpPUAM3aLUs aTOMHBIX opOuTanell yriepona. ®Pusndeckne CBOHCTBA AJIKHMHOB. XUMHUYECKHE CBOWCTBA. pEAKLUH IMPUCOCTUHEHUS,
JUMEpHU3aluul U TpUMepu3auuu, okucieHus. KHUCIOTHbIE CBOMCTBA AJIKMHOB, MUMEIOIIMX KOHLEBYIO TPOHHYIO CBsi3b. KauecTBeHHBIE peakLUHu Ha
TPOHHYIO CBsA3b. CrIOCOOBI MONyYeHUST U IPUMEHEHUE AJIKUHOB.

Apomarnueckue yrieBonoponabl (apensl). ['omomormueckuil psim apeHoB, obOmast (opmysia, HOMEHKJATypa M HW30MEpHs. DJIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOECHHE MOJIEKyJibl OeH3oja. Pu3ndeckne CBOWCTBA apeHOB. XHMMHUYECKHE CBOWCTBA O€H30Jla M €ro TOMOJIOTOB. PEaKLUuU
3aMelIeHnst B O€H30JbHOM KOJIBLIE M YIJIEBOAOPOAHOM paaMKalie, PEaKLHH MPHCOSNUHEHHs, OKHCIeHne roMosioroB Oensona. Ilpeacrasienue od
OpPHUEHTHPYIOIIEM JeHCTBUN 3aMECTHTENIeH B OSH30JbHOM KOJIbLIE HA NPUMEpe AJKHIbHBIX PaIUKaJoB, KapOOKCHIIbHOM, MMAPOKCHIIbHOW, aMUHO- H
HUTPOTPYIIILI, aTOMOB TajioreHoB. OCOOEHHOCTH XMMHUYECKHX CBOWCTB crupoja. llomamepusarmms ctuposa. CriocoObl MONy4deHUs] W MPUMEHEHHE
apOMAaTHYECKUX YIIIEBOJOPOAOB.

IIpuponusii ras. IlomytHele HedTsaHble Tasel. Hedth m e€ mpoucxoknerne. KameHHbId yroip u mponayktel ero mnepepadotku. CriocoOsl
nepepaboTku HeTH: MeperoHkKa, KPEKUHr (TEPMUUECKUH, KaTaTuTHUecKuil), pudopmuHr, mupoins. [Ipoaykrel nepepadoTku HEPTH, UX MPUMEHEHHE
B MIPOMBIIILJIEHHOCTH U B OBITY.

I'enerudeckas CBsI3b MECXKAY PAa3JIMYHBIMU Kj1aCCaMU YIJICBOAOPOOOB.

DNIeKTpOHHOE CTpPOEHHE raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOOB. Peaxuun 3aMeLIeHUs] rajoreHa Ha
TUAPOKCOrPYNIy, HUTPOIPYyMNIly, IUAHOIPYNIy, aMUHOrpymnmy. JlelicTBue Ha TraJOreHNpOU3BOAHBIE BOAHOIO M CIMPTOBOIO PacTBOpa IIEIOUU.



BSaHMOHeﬁCTBHe JUTraJIOr€HAJKaHOB ¢ MAarHuEM W IIMHKOM. IlonsiTHE O MECTAJUIOOPraHUYECCKHUX COCAUHCHUAX. Hcnoab3oBaHue raJIOTCHIIPOU3BOAHBIX
YIJI€BOAOPOAOB B 6bITy, TEXHUKE U IIPU CUHTE3C OPraHNYCCKHUX BCIIECCTB.

OKCIIePUMEHTAIbHBIE METOIbl M3YYCHHs BEIIECTB M WX TNPEBPAILICHUN: U3ydeHHe (U3NYECKHX CBOWCTB YIJIEBOAOPOAOB (PacTBOPUMOCTB),
Ka4eCTBEHHBIX PEAKIUH YIIeBOIOPOAOB PAa3IMYHBIX KJIACcCOB (oOeciBeunBaHre OPOMHON WM WOMHON BOMIBI, PAacCTBOpA MEpPMAHTaHATA KaJius,
B3aMMOJICHICTBUE alleTHJIeHA C aMMHAadHbIM pacTBOpoM okcuaa cepebdpa(l)), kadecTBeHHOE OOHapyskeHUE yriepoAa W BOAOPOAA B OPraHHMYECKUX
BEIIIeCTBAX, MMOJyYeHUEe dTUIICHA W U3YYE€HHE €r0 CBOWCTB, O3HaKOMJIeHHE ¢ KoJutekiuusaMu «HedTe» u « Yronby, ¢ oOpasiiamu miacTMace, KayudyKoB U
pe3HHBI, MOAETUPOBAHNE MOJICKYJT YIJIEBOAOPOAOB H I'aJOreHNPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucnopoacoaepxauue opranndeckue coexHHEHHS.

IIpenenbHbie onmHOaTOMHBIE crupThl. CTpoeHHMe MOJeKysn (Ha NpuMepe MeTaHoia M 3TaHoja). 'oMosormueckuil psin, obmas dopmyda,
HU30MCEPUsA, HOMCHKIJIaTypa U K.]'IaCCI/I(bI/IKaL[I/IH. duznyeckre CBOMCTBA NpeaACibHbIX OJHOATOMHBIX CITUPTOB. BOI[OpOI[HbIe CBA3U MECXKAY MOJIEKYJIaMU
CIIMPTOB. XuMHyecke CBOICTBA: pe€akiin 3aMCIICHUA, AeTuApaTalnyd, OKUCIICHUS, BSaHMOHeﬁCTBHe C OpraHUvYCCKUMHU U HEOPraHU4YCCKUMHU
kucnotamu. KadecTBeHHasi peakivs Ha OIHOATOMHbIE CIUPTHL JleficTBHE 3TaHONAa U MeTaHOJa Ha OpraHu3M uenoBeka. CrocoObl MOJy4YeHUs U
MNPUMEHCHUEC OAHOATOMHBIX CITUPTOB.

IIpocteie 3¢upsl, HOMeHKIaTYpa U H3oMepust. OcoOeHHOCTH (PH3NUECKUX U XUMHUECKUX CBOWCTB.

MHoOroaToMHbI€ CIMUPTHI — STUICHTJUKOJIb U TIHLEPUH. DU3NUECKHe U XUMHUYECKHE CBOMCTBA. PEaKLUUM 3aMEIIEHUs, B3aUMOJEHCTBHUE C
OpPraHUYeCKMMH W HEOPTraHMYECKHUMHU KHCJOTaMH, KAaue€CTBEHHAs pPEaklus Ha MHOTOAaTOMHBIE CHUPTHL llpencraBienne o MexaHH3ME peaKLUi
HYKJIeOPHITBHOTO 3aMerneHusi. JeficTBrue Ha opraHu3M 4enoBeka. CrocoObl MOyYeHUs] U MPUMEHEHHEe MHOTOATOMHBIX CITUPTOB.

@enon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIMSHHE TUAPOKCOTPYIIBI M OeH30JbHOrO simpa. Pusmueckue cpoiicTBa (enona. OcobeHHOCTH
XUMHYECKNX CBOHCTB (peHoma. KauectBenHeie peakumu Ha ¢enon. Tokcnuynocts ¢eHona. CrocoObl monyudeHHss W NPUMEHEHHe (eHoa.
®denondopmanbaeruaHas CMoJa.

KapOoHuibHBIE COSUHEHUs] — aJbJETHIbI U KETOHBL. DJIGKTPOHHOE CTpOoeHue KapOOHWIbHOHN rpynmbl. ['oMonoruueckue psiabl albAeTUAOB U
KEeTOHOB, 00mas ¢popMyJsia, H30MepHUs U HOMEHKIaTypa. Pusndeckne CBOWCTBA abIETHIOB U KETOHOB. XUMHUYECKIE CBOMCTBA aJIbJICTHIOB U KETOHOB!
peakiuu npucoenuHeHusi. OKHUCICHUE aNbIerHI0B, KaueCTBEHHbIE peakunu Ha ajpaeruabl. CrocoObl MONydeHUss W MPUMEHEHHUE albIeTUIOB U
KETOHOB.



OnHOOCHOBHBIE TpeneNnbHble KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOEHHSI MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMepuss u HOMEHKIATypa.
dusuueckre CBOHCTBA OJTHOOCHOBHBIX MPEACTbHBIX KaPOOHOBBIX KUCJIOT. BOIOPOIHBIE CBSI3U MEXKIAY MOJIEKYJIaMHU KapOOHOBBIX KHCJIOT. X UMHUECKH €
CBOWCTBA: KUCJIOTHBIE CBOWMCTBA, PeakuMs 3TepH(PUKALNHN, PEAKLHH C Y4aCTHEM YIIeBOJOPOAHOro paaukanga. OCOOEHHOCTH CBOWCTB MypaBbHHOMN
KUCIOThL. [IOHSTHE O MPOW3BOAHBIX KAPOOHOBBIX KHCIOT — CJOXHBIX 3(pupax. MHoroobOpasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWMCTB
HETIpeNIebHBIX U aAPOMATUYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX KUCIIOT, THAPOKCHKAPOOHOBBIX KUCIOT. IIpencraBurenn BeICIINX KapOOHOBBIX
KHCJIOT: CT€ApUHOBAs, NAIbMUTUHOBASI, OJISMHOBASL, IUHONEEAS, TUHONeH06As. KUCTOThHL. CriocoObl MOTydeHUs! 1 MPUMEHEeHHe KapOOHOBBIX KUCIIOT.

Cnosknbie 3¢upel. I'omonornyeckuit psia, obmasi ¢popmysa, U30Mepus U HOMEHKJIaTypa. Pu3nyueckue U XUMUYECKUE CBOWMCTBA. THAPOJH3 B
KHUCJION U IIEJIOYHOHU Cpeae.

Kupsel. Ctpoenne, pusnyeckre ¥ XUMHUECKHE CBOMCTBA KUPOB: THAPOJIM3 B KUCION W 1meno4yHod cpene. OcoOEHHOCTH CBOWCTB JKHPOB,
COJZlep>KalllMX OCTaTKHU HENpeAeNbHBIX JKUPHBIX KUCIOT. XKups! B mpupose.

Mp11a KaK COJIH BBICHTHX KapOOHOBBIX KHUCIIOT, UX MOFOIIEE IeHCTBHE.

OOmasi xapaktepuctuka yriaeBoaoB. Kraccudukaumst yriaesomoB (MOHO-, AW- W HoJucaxapunbl). MOHOCAXapuIbl  TIIFOKO3a,
(dpykTo3a, ranakrosa, pudosa, nesokcupudbosa. Pusuueckre CBOICTBA M HaxokaeHue B mpupoae. DortocuHTes. XUMHUYECKHE CBOWMCTBA TIIFOKO3BL:
peakiuy ¢ y4acTHeM CIHPTOBBIX M AJbJCTHIHOW TPy, CIOHUPTOBOE U MOJIOYHOKHCIOE OpokeHue. IIpMMeHeHHe TJIIOKO3bl, €€ 3HAa4YeHHEe B
JKU3HEIEATENIbHOCTH OpraHusma. Jlucaxapumbl: caxapo3a, MajbTO3a U JIAKTO3a. BOCCTaHABIMBAIOLIME M HEBOCCTAHABJIMBAIOLINE IHCAXAPUIBL.
Iuaponus nucaxapunos. HaxokneHue B mpupoae u mpumeHeHue. [lonucaxapuabl: Kpaxmas, TJIHMKOTeH U Le/utojio3a. CTpoeHne MakpOMOJIEKYIT
KpaxMaja, [JIMKOTeHa U LEeJUT0JI03bl. Pu3nueckre CBOMCTBA Kpaxmaja M LeJUTFOIO3bl. XUMHUYECKHe CBOMCTBA Kpaxmaja: THAPOJH3, KadyeCTBEHHAsl
peakiusi ¢ HoaoM. XUMHUYECKHE CBONCTBA LIEJUTFOJIO3bI: THAPOJIN3, MOJy4YeHHe S(PUPOB LesUT0I03bl. [1oHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a,
aleTaTHBIN IIENK).

OKCIIEePHMEHTAIbHBIE METOJIbI U3YYEHHs] BEIIECTB U UX MPEBPALICHUH: PACTBOPUMOCTD PA3JIMYHbIX CIUPTOB B BOJE, B3AUMOJCHCTBHE 3TAHOJA C
HATPUEM, OKHCJIEHHE STHJIOBOIO CIHPTA B albErH] HAa PACKAJIEHHOW MEIHOH NPOBOJIOKE, OKUCJIEHHE STHUJIOBOIO CIUPTAa AMXPOMATOM Kallus
(BO3MOXKHO HCIIOJIB30BAHUE BHIEOMATEPHANIOB), KAUECTBEHHBbIE pPEAKLWU Ha ajbaeruibl (¢ ruapokcuaoM nuammuHcepedpa(l) m ruapoxcumom
menu(1l)), peakums ramuepuHa ¢ rugpokcunom menu(ll), xummdaeckre cBOHCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOEHCTBHE PACTBOPA T'JIFOKO3BI C
rugpokcunoM Menu(ll), B3aumoneiicTBue Kpaxmana ¢ HOIOM, pelleHHe SKCIePUMEHTAIbHbIX 3a1a4 1o TeMaM «Cruptel u peHoner», «KapOoHoBbIE
KUCITOTHL. CIIOJKHBIE 3QHUPBDY.

A3oTcoaepKanue OpraHuYecKne CoeAHHEHHs.



AMVHbI - OpraHM4yeckue NPOM3BOAHble aMmuaka. Knaccuukauusi amMmMHOB: anndaTMyeckume M apomaTuyeckue; MepBUYHbIE, BTOPUYUHbIE U
TpeTU4Hble. CTPOEHMe MOMeKyn, obwias (opmMyna, M30Mepusl, HOMEHKNaTypa W (M3Myeckme CBOMCTBA. XMMUYECKOe CBOWCTBA a/mgaTMyeckmx
aMVHOB: OCHOBHbIe CBOICTBA, a/IKUIMPOBaHUE, B3aNMOEACTBME NEPBUYUHBLIX aMUHOB C a30TUCTON KMUCNoToi. CoMn ankuiaMmMoHWsI.

AHVUNWH - NpeacTaBuTe/lb aMUHOB apoMaTunyeckoro psga. CTpoeHue aHwavMHa. B3amMHOe BAUSAHWME Tpynn aTOMOB B MOJIEKY/e aHWINHA.
OC06eHHOCTN XMMUYECKUX CBOWCTB aHWNMHA. KayecTBeHHble peakuum Ha aHuaMH. Cnocobbl MOyYeHUS M NPUMeHeHMEe anmdaTUYecKUX amMyHOB.
Mony4veHne aHUINHA N3 HUTPOBEH30A.

AMUHOKUCNOTBI. HomeHknatypa u u3omepusi. OTAeNbHble MNPEACTaBUTENN  a-aMUHOKWUCAOT:  T/IUUMH, anaHuH. dusmnyeckue CBOIACTBA
aMMHOKMCNOT. XUMWUYECKME CBOCTBA aMUHOKMUCIOT KaK aM(OTEpPHbIX OpPraHUYecKMX COeAMHEHWI, peakumsi MOSIMKOHAEHcauuMu, o06pasoBaHue

I'IGI'ITVI,EI,HOI?] cBA3n. bnonormnyeckoe 3HayYeHMe aMUHOKNCIOT. CUHTE3 U rnaponns NenTmaos.

Benkn Kak NpupoaHble Monvmepbl. MepBuYHAs, BTOPUYUHAs W TPeTUYHasi CTPYKTypa 6enkoB. XMMUYECKUe CBOWCTBa 6GeNKOB: rMAPOSMS,
AeHaTypauusi, Ka4eCTBEHHbIE peakLn Ha 6enku.

IKCNepyMeHTaNIbHbIE METOAbI M3YUYEeHUsI BELLECTB U WX MpPeBpaLleHuii: pacTBOpeHMe 6enNKOB B BOAE, fAeHATypauus 6e/lKoB Mpy HarpeBaHuM,

LUBETHble peakuMn Ha Oefnlku, pelLeHne 3KCrepuMeHTasIbHbIX 3afa4y no TeMam «A30TCOoAep)Kaline opraHUYeckue coefmHeHUsI» N «Pacrno3HaBaHue
OpraHnYyecKmMx COeaUHEHNN.

BbICOKOMONEKYNSAPHbIE COEAUHEHUS.

OCHOBHbIE MOHATUA XMUMUW BbICOKOMOJEKY/ISIPHbIX COEAUHEHWNIA: MOHOMEP, MOMMMeEpP, CTPYKTYPHOE 3BEHO, CTereHb MOIMMEpPU3aLnn, CPeaHsis
MoneKynsipHast Mmacca. OCHOBHbIE MeTO/lbl CUHTE3a BbICOKOMOJIEKYNAPHbIX COeANHEHWNIA - NONNUMePU3aLUS 1 NOSTMKOHAEHCALUS.

MonumepHble  MaTepuanbl.  [nacTMaccbl  (MOAMSTUAEH,  MOAUMPONWUAEH,  MOMMBUMHUAXIOPWUA,  NOAMUCTMPON,  MOMMMETUIMETAKPUAAT,
nonMKapboHaTtbl, NONMATUNEHTepedTaNaT). YTuamsauus 1 nepepaboTka nnacTuka.

JnacToMepbl: HaTypasibHbIA KaydyK, CUHTETUYECKME KaydyKn (6yTaganeHOBbIN, X/TI0PONPeHOBbIN, N30NPEHOBbIA) U CUNNKOHbI. Pe3nHa.
BosiokHa: HaTypasibHble (X/10MOK, LUEPCTb, LUENK), UCKYCCTBEHHbIe (BMCKO3a, aueTaTHOe BOSIOKHO), CUHTETUYECKME (KanpoH 1 naBcaH).

MonvmMepbl cneymanbHOro HasHauveHus (TedhIoH, KeBnap, 3/1eKTPONPOBOASILLNE NOMMeEpPbI, GropasfiaraeMble NoNMMepPbI).



3Kcnep|/||v|eHTaanb|e MeTOoAdbl N3y4dyeHnsa BeLLECTB U UX I'Ip€Bp8.LLL€HI/II7IZ O3HaKomJ/ieHune C 06pa3u,a|v||/| NPUPOAHbLIX N NCKYCCTBEHHbLIX BOJIOKOH,
nsacTtMacc, KaydykoB, peLleHne 3KCNepuMeEHTa/IbHbIX 3aa4y no TemMe «PacnosHaBaHMe naacTtmacc M BOJIOKOH».

PacuyéTHble 3agaun.

HaxoxgeHne MONeKyNspHON (hopMysibl OPraHM4ecKoro COefMHEHUS MO MacCOBbIM [0/ISIM 3/1EMEHTOB, BXOAALLMX B €ro COCTaB, HaxoXXAeHue
MOJIEKYNIAPHON  (hOPMY/Ibl OPraHNYecKoro coefuMHeHUs no macce (06bEMY) NPOAYKTOB CropaHus, Mo KOAM4ecTBY BewlecTBa (Macce, 06bEMY)
NPOAYKTOB peaKkLunn U/Mam NCXOLHbIX BELLECTB, YCTaHOBEHNE CTPYKTYPHOM opMy/ibl OpraHMYecKoro BeLecTBa Ha OCHOBE ero XMMNYeCKnX CBOMCTB
N1 cNoco60B NOTyYeHUs, onpeaeneHne 40N BbIXofa NPoLyKTa peakumm 0T TeOPeTUYECKN BO3MOXHOTO.

MexnpegmeTHble CBA3N.

Peanuzauma mexnpeamMeTHbIX CBS3ei NMPW M3y4YeHUN opraHuMyeckol xvmum B 10 Kiacce OCYLLEeCTBSIETCS Yepe3 MCMOo/b30BaHME Kak 06LLNX
eCTEeCTBEHHO-HAaYUHbIX MOHSATUIA, TaK U MOHATWIA, NPUHATBLIX B OTAEbHbIX NPeAMeTax eCTeCTBEHHO -HayYHOro LMK/a.

OO6LMe eCTeCTBEHHO-HAYUHbIe MOHSATUS: SABMIEHME, HayuHbIli (DaKT, rvnoTesa, TEOPUsSl, 3aKOH, aHaNM3, CMHTE3, Kaccutukaums, HabnwgeHue,
n3MepeHmne, 3KCNEPUMEHT, Mofe/lb, MOAENIMPOBaHME.

du3nKa: maTepusi, aToOM, 3/1EKTPOH, MPOTOH, HEeATPOH, MOMEKy/a, 3HEePreTUUecKunii ypoBeHb, BELLECTBO, Teslo, 06bEM, arperaTHoe COCTOSIHUe
BELLECTBa, (IM3MUeCKMe BEeNMUNHDI, eaUHNLIbI M3MEPEHMS!, CKOPOCTb, 3Heprusl, macca.

Buonorvna: KneTka, OpraHuMaM, 3KocucTeMa, 6Guoctepa, MeTabosn3M, Hac/NeACTBEHHOCTb, aBTOTPOMPHbLIA U reTepoTPOMHbLIA TUN MNUTaHWKS,
OpoXKeHUe, (POTOCUHTE3, AbIXaHWe, 6e/IKW, YINeBOAbI, XUPbl, HYKNEMHOBbIE KUCMOTbI, (hePMEHTbI.

leorpagusi: nonesHble NCKOMaemble, TOMINBO.

TexHoNorns: nuLeBble MPOAYKTbl, OCHOBbI paLMOHaZIbHOr0 MUTaHMS, MOOLLME CPeACTBa, MaTepuasibl U3 MCKYCCTBEHHbIX M CUHTETMYECKUX
BOJIOKOH.

11 KNACC

OBWAA N HEOPITAHNYECKAA XNMWNA



TeopeTnyeckue 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX sfep. XuMudeckwil syieMeHT. M3orombel. CTpoeHHE 3JIEKTPOHHBIX OOOJIOUEK aTOMOB, KBAHTOBBIE YHCIHA.
DHepreTHUecKue YpOBHH U NOAYPOBHH. ATOMHBIe OopOutamn. Knmaccupukamuss XUMUYECKHX 3J€MEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
3JIEKTPOHOB MO AaTOMHBIM OpPOUTAISIM. DJEKTPOHHbIE KOH(QUIYypalM aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO IEPHONOB B OCHOBHOM U
BO30Y)KIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(UTYPALIMH HOHOB. DJIEKTPOOTPHULIATEIBHOCTD.

Ilepuonuueckuii 3akon u Ilepuomuueckass cucrema xumudeckux osjemeHToB J[U. MenneneeBa. CBsizb NEPUOAMYECKOTO 3aKOHA U
Ilepuoauyeckoit CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOpHEH CTPOCHHS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsSI CBOHCTB XUMUUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CIOXKHBIX BEIECTB IO IPyIMIaM u neprogaM. 3HaueHue nepuoanyeckoro 3akona /I 1. Menneneena.

XuMmudeckasi CBSI3b. BHIbl XUMHUECKOW CBS3M: KOBAJIGHTHAs, WOHHAs, MeTaJulMdeckas. MexXaHW3Mbl OOpa30oBaHMs KOBAJEHTHOW CBSI3U:
0OMeHHBIHT
U JOHOPHO-aKLUENTOPHbIH. DHeprus W ANuHA CBs3U. [loNApHOCTb, HAIMpPaBIEHHOCTb M HACHIIIAEMOCTb KOBAaJEHTHON cCBs3u. KpaTHble CBsA3M.
BonoponHas cBsi3b. MeKMOJIEKYJISIPHBIE B3AUMOIEHCTBHS.

BaneHTHOCTh U BaJIeHTHBIE BO3MOYKHOCTH aTOMOB. CBsi3b 3JISKTPOHHOUM CTPYKTYPBI MOJIEKYJ ¢ MX F€OMETPHYECKUM CTPOCHHEM (Ha MpuMepe
COEIMHEHUH 3JIEMEHTOB BTOPOT'O MEPUOTIA).

[IpencraBneHne 0 KOMILIEKCHBIX coenuHeHHsx. COCTaB KOMILIEKCHOTO HOHA: KOMILIEKCOOOpa3oBaTeib, JIMTAHIbl. 3HAYEHHE KOMILIEKCHBIX
coenuneHull. [lonsTue 0 KOOPAMHALIMOHHON XUMMUH.

Bemectsa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. THIBI KPUCTAITHYECKUX PEIIETOK (CTPYKTYP) M CBOICTBA BEIECTB.

ITonsiTe o mucnepcHbIx cucreMax. McrunHble pactBophl IlpencraBienne o KowmonaHbIX pactBopax. CrocoObl BRIpaKEHUS KOHLEHTPALUU
pPacTBOPOB. MaccoBasl AOJIA BELIECTBA B PacTBOPE, MOJISIpHAs KOHUEHTpauus. HacellleHHble W HEHACBHILNIEHHBbIE PAaCTBOPBL, PACTBOPHUMOCTE.
Kpucrannorunpater.

Knaccmbnxaum{ U HOMCHKJIaTypa HCOPraHUYCCKUX BCIICCTB. TpI/IBI/IaJ'IbeIe Ha3BaHUA OTACJIBbHBIX HpeHCTaBHTeHeﬁ HEOPTaHUYICCKUX BCIICCTB.

Knaccupukanms XUMUYECKUX PEaKLid B HEOPTaHUYECKON U OPraHUYeCKON XMMHU. 3aKOH COXPAaHEHHsI MACChl BEIIECTB, 3aKOH COXPAaHEHHS U
NPEeBpAIEHHs] SHEPTHH MTPU XUMUUECKUX peakuusx. Ternosbie 3¢(GeKThl XUMUIECKUX peakuil. TepMOXIMHYECKIE YPaBHEHHUSI.



CKOpOCTh XUMHUYECKOH PEeaKLny, € 3aBICUMOCTb OT Pa3IMYHBIX (pakTopoB. [ OMOreHHbIe U reTeporeHHble peakiui. Katannus u KaTaan3aTopsl.

OObparumble u HeoOpaTHMble peakuy. XUMHYecKoe paBHOBecue. KOoHCTaHTa XUMUUECKOro paBHOBecHs. PakTOpPbI, BIUSIOIINE HA MOJIOKEHHE
XUMHYECKOIO PaBHOBECHS: TEMIIEPATyPa, JABJIECHUE U KOHLICHTPALUH BEIIECTB, y4acTBYIOIMX B peakuuu. IIpunnun Jle Ilarense.

Dnexkrponutuueckas auccouuaunsi. CunbHble M ciabble 3aekTpoiuthl. Crenenp auccouuaund. Cpema BOAHBIX PACTBOPOB. KUCJIOTHAS,
HelTpanbHas, menovyHas. Bogoponusiii mokasarens (pH) pactBopa. ['unponus coneit. Peakiun noHHOro odMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuun. CteneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTENb. 1IpoLiecChl OKUCIEHUST 1 BOCCTAHOBJICHHSI.
BakHeimne OKUCINTENN U BOCCTAHOBUTEIH. METO 3JIEKTPOHHOTO OanaHca. DIEKTPOJIU3 PACTBOPOB U PACIIABOB BELIECTB.

DKcnepruMeHTalbHble METO/Ibl U3YUEHHUS BEIEeCTB U UX MPEBpallleHUH: pa3iokeHne epoKCcHIa BOAOPOa B IPUCYTCTBUN KaTalln3aTopa, MOJEIH
KPHUCTAJUTMYECKUX PELIETOK, MPOBENEHUE PeakLil HOHHOrO OOMeHa, OnpeeseHne Cpeabl PACTBOPOB € MOMOILIBI0 HHANKATOPOB, U3YUEHUE BJIUSHHSI
Pa3NIUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIH U MOJIOKEHHE XUMHUECKOTO PABHOBECHSL.

Heopranuueckasi xumusi.

[Tonoxxenne HemeraioB B llepuonudeckoil cucreme xumudeckux sjemeHTOoB J[ M. MeHneneeBa M OCOOCHHOCTH CTPOEHHUS HX aTOMOB.
QdusnyecKue CBOMCTBA HEMETAIIOB. AJIJIOTPOTIHSI HEMETAJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u yriepona).

Bomopon. Ilonydenne, Qusudeckre W XUMHYECKHE CBOWCTBA. PEAKLUMU C METaUlAMU M HEMETajJlaMH, BOCCTAHOBUTEJBHBIE CBOICTBA.
I'uppunel. TonnuBHBIE 31€MEHTHI.

lanorensl. HaxoxkneHue B mpupone, crocoObl mosiydeHus, (U3MUECKMe W XUMHYECKHe cBoiicTa. [amoreHoBomoponsl. Bakuehmue
KHUCJIOPOJICOACPIKAIINE COSTMHEHUs TajioreHoB. JlabopaTopHble U MPOMBIILIEHHBIE CIIOCOOBI MOyUeHUsl TajioreHoB. [IpuMeHeHne rajoreHOB U MX
COEVHEHUN.

Kucnopon, o3on. JlabGopaTopHble U NMPOMBIIUIEHHBIE CIIOCOOBI MOJNyYeHUsT KUciopoaa. Pusndeckue W XUMHUYECKUE CBOWCTBA U NMPHMEHEHHUE
KHUCI0poia U 030Ha. OKCUABI U MEPOKCUIBI.

Cepa. Haxoxxnenue B mpupoae, criocoOrl nmosydenust, pusnueckue u xummuueckue cpoiictsa. Ceposonopon, cynbdunsl. Oxcun cepbi(1V), oxcun
cepbi(V]). Ceprucras u cepHasi KUCIOTHI U UX coid. OCOOEHHOCTU CBOMCTB CepPHOM KUCIOTHI. [IpuMeHeHne cepbl U €€ COeNMHEHUH.



A30T1. Haxoxnenne B mpupoze, crocoObl ModyueHus], GU3NUecKre U XUMHUYECKHe CBOHCTBA. AMMMaK, HUTPUAbL OKCHUABI a30Ta. A30THCTas U
a30THAas1 KUCJIOTHI M UX cosil. OCOOEHHOCTH CBOWCTB a30THON KUCIOTHI. [IprMeHeHne a30Ta 1 ero cCoennHeHNH. A30THbIE YIOOpeHusI.

®Docdop. Haxoxxnenue B mpupone, crnocoObl mosyudeHus, Ppu3ndeckue U xumudeckue cpoiictBa. @ochunsl u docdun. Oxcunsl pocdopa,
docdopHas kuciora u eé¢ conu. [Ipumenenne pocdopa u ero coenunenmii. @ochopubie ynodpeHus.

VYrnepon, HaxokneHue B mpupone. AJJOTponHble Momudukauuu. PU3ndecKkue M XUMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB, 0OpPa30BaHHBIX
yraneponoMm. Okcun yriepona(ll), okcun yriepona(IV), yronbHas KucioTa U €€ COMM. AKTHBUPOBAHHBIN yroyb, ancopOuus. Dymiepensl, rpadeH,

yrJIepoaHbIe HAHOTPYOKU. [IprMeHeHne MpoCThIX BEMECTB, 00Pa30BaHHBIX YIIIEPOIOM, U €r0 COSTUHEHUN.

Kpemunii. Haxoxnenue B npupone, cnocoOwl monydenus1, pusnueckue n xumuueckue cBoiicta. Oxenn kpemausa(IV), kpeMHHEBasS KHUCIOTA,
cunukarsl. [IpuMenenne kpemMHus u ero coeguHeHnil. CTekIo, ero nojiydeHue, BUAbl CTEKJIa.

ITonoxxenue meramnos B [lepuoandeckoii cucTeMe XUMHUYECKUX 3J1eMeHTOB. OCOOEHHOCTH CTPOEHHSI SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJUIOB.
O06mue pusnueckue cBoiicTBa MetasuioB. [IpumeHeHre MeTauioB B ObITy U TexHUKe. CITaBbl METAIOB.

DNeKTPOXUMUYUECKUH psix  HampspkeHuid MeraiuioB. OOmmue crmocoObl MOJNYYEHHs METAJUIOB. THAPOMETAIUIYPTHs, MHPOMETAJLTYPTHs,
snexkrpomerayprus. [ToHsTre o koppo3nn Metamios. CriocoObl 3aUTE OT KOPPO3HUHL.

O0mas xapakrepuctika MetamioB [A-rpynmsl [Tepuonnyeckoil CHCTEMbI XUMHUYECKHX 3JIeMEeHTOB. Hatpuii u kanuii: nmoyiydenue, Gu3ndeckue u
XUMHUYECKHE CBONUCTBA, MPUMEHEHHE MPOCTBIX BEIIECTB U UX COEAUHECHU.

Obmas xapakrepuctuka MetauioB IIA-rpynmel [lepuonuyeckoil CHUCTEMbI XHUMHYECKUX JJIEMEHTOB. MAarHuil M KajbIUi: MOJyYeHUE,
(u3nUecKre U XUMUYECKHE CBOWCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U X COeAUHEeHMI. JKECTKOCTh BOABI U CIIOCOOBI €€ YCTPaHEHUSI.

AJIOMUHUH: TIONydeHue, (pU3HUecKue W XMMHYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOrO BEIECTBAa U €ro COeAMHEHU. AM(pOTEpHbIE CBOIICTBA
OKCHJIa U TUAPOKCUJA ATFOMUHHUSA, TUAPOKCOKOMILIEKCHI A TFOMUHMS.

OOmast xapakTepucTrka MeTaioB nmodounsx noarpynn (b-rpymnm) Iepuonudeckoil CHCTEMbI XUMHYECKHX 3JIEMEHTOB.

dusnueckue U XUMHYECKHe CBOICTBa Xxpoma U ero coexuHeHuil. Okcuabl u ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u
IMXPOMATHI, UX OKUCIIUTENIbHBIE CBOHCTBA. [lonydyeHne u npruMeHeHne Xpoma.



Qusnyeckue U XUMUYECKHEe CBOHCTBA MapraHila u ero coenuHeHui. Baxuelimue coequnennst mapranna(ll), mapranma(IV), mapranma(VI) u
mapraruna( VII). IlepmMaHraHat Kajusi, €ro OKUCIUTENbHBIE CBOMCTBA.

Qusnyeckue U XUMUYECKHE CBOMCTBA keye3a U ero coeamHenuit. Oxcunbl, ruapokcunsl u coym skene3a(ll) u skenesa(Ill). Tlonyuenue u
NpUMEHEHHE JKejle3a U €ro CIUIaBOB.

Pusnyeckrue U XMMHUYECKHEe CBOMCTBAa MenH U €€ coenuHeHuil. [loyueHue u npuMeHeHne Menu 1 €€ COeTMHEHUI.

Huuk: mony4yenne, GU3NIECKHe U XUMHUYECKHUE CBOWCTBA. AMDOTEpHBIE CBOWCTBA OKCHAA U TMIAPOKCHIA IIUHKA, THIPOKCOKOMIUIEKCHI IMHKA.
IIpumenenune UUHKA U €ro COEAUHEHUI.

OKCIIePUMEHTAIbHBIE METOJbl W3YUYEHMs BEIIECTB M MX NPEBPALEHHH: H3ydeHHe oOpa3lioB HEMETAJIOB, ropeHue cephel, docdopa, xemnesa,
MAarHus B KUCJIOPOJIE, M3yUeHHE KOJUIEKIINU « MeTaJlTbl U CIUIaBbD», B3ANMOJCHCTBHE IEIOYHBIX U [IEJOYHO3EMETbHBIX METAJUIOB C BOJIOH (BO3MOKHO
UCIIOJIb30BAHUE BUICOMATEPHUAIIOB), B3aMMOACHCTBHIE LIMHKA U JKeJie3a C PACTBOPAMH KUCJIOT M LIEJIOUeH, KaYeCTBEHHBIC PEaKIIMH HAa HEOPTraHU YeCKHe
AQHUOHBI, KATUOH BOAOPOAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBHE T'MAPOKCUIOB aJIOMHUHHUS U LIMHKA C PACTBOPAMHU KHUCJIOT U ILIEJOYEH, pelIeHue
SKCMEPUMEHTAIIBHBIX 3a/1a4 10 TeMaM «l ajorensn, «Cepa U e€ cCoequHEeHUD, KA30T U pocdop 1 UX COeqUHEHUs), «MeTabl INIaBHbIX MOATPY I,
«MeTtanasl TOOOYHBIX TOATPYIIID».

XHUMHA U JKU3HD.

Ponp xumuu B obecrieueHHHM yCTOMYMBOTO pa3BUTHs dHeloBeuecTBa. 1IOHATHE O HAyYHBIX METOAAX IMO3HAHMA U METOAOJOTMH HAyYHOTO
uccrnenoBaHus. HaydHble NMPUHLUIBI OPTaHU3aLUH XMMUYECKOTO MPOM3BOACTBA. lIpoMblmieHHble crocoObl MOJNydeHHs BRKHEHIINX BEIecTB (Ha
npuMepe TMPOU3BOACTBA aMMHAaKa, CEPHOH KHCIOTHI, MeTaHoja). [IpomblluieHHbIE COCOOBI TMOJMYYEHHS METAJUIOB M CIUIABOB. XHUMHUYECKOE
3arpsi3HEHNE OKPY’KaroIlel cpebl U ero nociaencTsus. Poiabs xumun B o0ecreueHnn SHepreTHIecKoi 0e30macHOCTH.

XuMusl U 370poBbe denoBeka. JlekapcTBeHHble cpencTBa. lIpaBuna ucnonabp30BaHUs JIEKApCTBEHHBIX INpenaparoB. Poib XUMHU B pa3sBUTHU
MEAULIMHBL.

XHMHUS TTUIIU. OCHOBHbIE KOMITOHEHTBI, MMUIIEBbIE 100aBKH. Posib XuMuu B 00ecreueHuH MUIIEBOH Oe30MaCHOCTH.

Kocmeruueckue u mapdromepHble cpencrBa. beitoBas xumwms. [IpaBunia 0e30macHOTO HCIONB30BAHUS TMPENapaToB OBITOBOW XWMHUU B
[IOBCEIHEBHOU KU3HU.



XUMUS B CTPOUTENBCTBE. BAKHEHIIINE CTPOUTENIbHBIE MaTEpPHAIbI (LIEMEHT, OETOH).
Xumusi B ceJIbcKOM x03siiicTBe. OpraHuveckue U MUHEpabHbIE yI0OpeHus.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MATEPUAJIBL, KPACKH, CTEKJIO, KepaMuKa. MaTepuaibl ist SIeKTPOHUKH, HaHOTEXHONIOTHH.

PacuérHble 3amaun.

Pacuérbl: Maccel BemecTsa Wi 0ObEMa ra3oB M0 U3BECTHOMY KOJHYECTBY BELIECTBA, MACCE WM OOBEMY OTHOTO U3 YUACTBYIOLINX B PEAKLIHH
BEIIECTB, Macchl (0OBEMaA, KOJMYECTBA BELIECTBA) MPOAYKTOB PEAKIMH, €CIIH OJHO W3 BELIECTB MMEET NpPUMecH, Macchl (00béMa, KOJIM4YecTBa
BEIIIECTBA) NPOAYKTA peakuumu,
€CM OOHO M3 BEUIECTB JaHO B BHUAE PACTBOpPa C OMNMPEAENEHHONM MacCOBOM NOJIEH pPacTBOPEHHOIO BELIECTBA, MACCOBOW NOJUM W MOJISIPHOMN
KOHLUCHTpAalUMK BEIIECTBA B PACTBOPE, NOJU BBIXOJAd MPOAYKTA PCAKIUN OT TCOPETUICCKU BO3ZMOXKHOIO.

MexnpenMerHble CBI3U.

Peanmzanms MeXnpeaAMETHBIX CBsi3el NpU M3ydeHUH O0IeH 1 HeopraHMYecKoi XUMHH B 11 Kilacce OCyIecTBIIIeTCs Yepe3 UCTIOIb30BAHNE KaK
00X €CTECTBEHHO-HAYYHBIX IOHATHUH, TaK U MOHATUH, IPUHATHIX B OTJEJbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO LUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHSTHS SIBJIEHUE, HAYYHBIN (DAKT, THIIOTE3a, TEOPUS, 3aKOH, aHAJIN3, CUHTE3, KIACCU(PUKALIUS, TTEPUOTUIHOCTD,
HaOJIIOIeHE, U3MEPEHUE, SKCIIEPUMEHT, MOJIeITb, MOACIUPOBAHMUE.

®dusuka: MaTepus, MUKPOMHUP, MAKPOMHUP, aTOM, 3JIEKTPOH, NPOTOH, HEUTPOH, HUOH, U30TOMBI, PaJAUOAKTUBHOCTD, MOJIEKYJIA, SHEPTETUUECKHIT
YPOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHOe COCTOSTHHE BEIIECTBA, HMCANbHBIN ra3, (U3MYECKHE BEJIMYWHBI, €AWHHLIBI M3MEPEHHUs, CKOPOCTb,

SHeprusi, Macca.

buonorust: knerka, opraHu3M, dKOocHCTeMa, Onocdepa, MeTabOIM3M, MAKpPO- U MHUKPOIJIEMEHTHI, O€JKH, JKUPBI, YIJIEBOABI, HYKJIEHHOBBIC
KUCJIOTBL, JEPMEHTBI, TOPMOHBI, KDYTOBOPOT BELIECTB U MOTOK SHEPTUN B SKOCHCTEMAX.

I'eorpadusi: MuUHEpabl, TOPHBIE TIOPO/BL, NOJE3HbIE HCKOTIAEMBIE, TOTIIUBO, PECYPCHI.



TexHONormsA: XMMUYECKast MPOMbILLIEHHOCTb, METa/Iyprusi, CTPOUTENbHblE MaTepuasibl, CebCKOX03ANCTBEHHOE MPOM3BOACTBO, NULLEBast
MPOMBILLMIEHHOCTb,  (PapMaLeBTUYeCKast MPOMbILLIEHHOCTb, MPOM3BOACTBO  KOCMETUYECKUX MpenapaToB, MNPOWM3BOACTBO  KOHCTPYKLUMOHHbIX
MaTepunasioB, 3M1EKTPOHHASH NPOMbILLIEHHOCTb, HAHOTEXHOOM UK.

NMNAHUPYEMBbBIE PE3YJ/IbTATbl OCBOEHUA TMPOrPAMMBLI MO XMW HA YTNYBJIEHHOM YPOBHE CPEAHEIMO OBLUEIO
OBPA3OBAHUA

NNMYHOCTHDBIE PE3YJIbTATbI

B COOTBETCTBUM C CUCTEMHO-AESATE/IBHOCTHLIM MOAXOAOM B CTPYKTYpPe NIMYHOCTHbLIX Pe3y/ibTaTOB OCBOEHMS MpeaMeTa «XUMUS» Ha YPOBHE
cpefHero o6uiero o6pasoBaHUSA BblAesieHbl CreAyoLInMe COCTaBASAKOLWME: 0CO3HaHME 00y4aloWUMNCSA POCCUIMCKON rpaXk4aHCKON WAEHTUYHOCTK;
FOTOBHOCTb K CaMOpa3BUTUIO, CaMOCTOATE/IbHOCTM W CaMOOMNPEAeNeHNo; Haanume MoTMBauMM K 00y4eHMO; TFOTOBHOCTb M CMOCOGHOCTb
0byyalroLmxca PyKOBOACTBOBATLCA MPUHATLIMW B 06LLECTBE NpaBuiaMyM U HOpMamKn NOBEAEHWST; Ha/lUMe NMPaBOCO3HAHWSA, 3KOI0MMYECKOM KynbTypbl;
CNOCOBHOCTb CTaBUTb LIE/IN U CTPOUTb XXM3HEHHbIE NMaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUSI MpeaMeTa «XUMUS» 0TPaXatT CPOPMMPOBAHHOCTL OMbITa MO3HABATE/IbHOW 1 MPAKTUUECKON AeATeNIbHOCTH
obyyatoLmxca B NpoLecce peanmsauuy 06pasoBaTe/lbHON AesATeIbHOCTM.

JINYHOCTHbIE pesynbTaTbl OCBOEHUS MpeAMeTa «XMMUSI» 0TPAXKAKT CHOPMUPOBAHHOCTb OMbITa MO3HABATe/IbHOM M MPaKTUYECKOl AeATeIbHOCTH
obyuvaroLLmMxca B NpoLecce peasmaumnmn 06pasoBaTe/ibHOM AeATENbHOCTU, B TOM YMC/IE B YacTu:

1) rpaXkaHCKOro BOCNUTaHUSA:

e 0CO3HAHUS 06yYatOLLMMUCA CBOMX KOHCTUTYLMOHHBIX MpaB U 06513aHHOCTEN, YBaXKEHUSI K 3aKOHY M NPaBoMopsaKy;

* MPeACTaB/IEHUSI O COLMANBbHBIX HOPMax ¥ NpPaBUIax MEeX/INUYHOCTHbIX OTHOLLEHWI B KO/IEKTUBE;

* TOTOBHOCTM K COBMECTHOI TBOPYECKOI AeATENIbHOCTY NPU CO34aHUN YUYebHbIX MPOEKTOB, PeLLUEHNN yUebHbIX U No3HaBaTe/IbHbIX 3ajad,
BbINO/IHEHUN XUMNYECKMX 3KCMEPUMEHTOB;

e CMOCOGHOCTW MOHMMATb W MPUHUMATb MOTMBbLI, HAMEPEHWs, NIOTUKY WU aprymMeHTbl APYruX MpyY aHaIn3e pasvMuyHbIX BUAOB Y4eGHOM
LesATENbHOCTY;

2) NaTPUOTMUYECKOr0 BOCMUTAHUSA:

¢ UEHHOCTHOIo OTHOLWIEHUA KUNCTOPUNYECKOMY 1N HAYyYHOMY Hacnegnio O0TEYECTBEHHOWN XUMUN;



e YBaXKEHMS K MpoLieccy TBOpPYeCTBa B 06/1aCTU TeOPMM U NPAKTMYECKOr0 MPUIOXKEHNUS XUMUKN, OCO3HAHWUSI TOTO, YTO aHHble HayKu ecTb
pe3ynbTaT ANIMTENbHbIX HAG/TAEHNIA, KPOMOT/IMBbLIX 3KCNEPUMEHTA/IbHbBIX MOMCKOB, MOCTOSHHOIO TPyAa Y4YEHbIX U NPaKTUKOB;

* VHTepeca W1 MNo3HaBaTe/IbHbIX MOTUBOB B MOlyYeHUM W MOCNeAYyoLLIEM aHa/In3e UHopMaUnn 0 NepefoBbIX AOCTVDKEHUAX COBPEMEHHOM
0TeYeCcTBEHHOW XUMUN;

3) IyXOBHO-HPABCTBEHHOI0 BOCMUTAHUSA:

* HpPaBCTBEHHOMO CO3HaHWS, 3TUYHECKOr0 NOBeAEeHWS;

* CMOCOBHOCTM OUEHMBAaTb CUTyauUWUW, CBA3AHHbIE C XUMWUYECKUMU SABMEHUSAMU, W MPUHUMATb OCO3HAHHbIE PeLLeHUs, OPUEHTUPYACH Ha
MOP&a/IbHO-HPaBCTBEHHbIE HOPMbI 1 LIEHHOCTU;

* TOTOBHOCTM OLUEHMBaTb CBOE MOBEAEHME WM MOCTYMNKM CBOUX TOBApULLEN C MO3ULUIA HPABCTBEHHbLIX M MPaBOBbIX HOPM U C Y4ETOM
0CO3HaHMA MocneAcTBUIA NOCTYNKOB;

4) dhhopmmnpoBaHMA KyNbTypbl 30P0BbA:

* TMOHUMaHWMA LEHHOCTEN 340p0OBOro M 6GesonacHoOro obpasa >XM3HWM, HEeo6XOAUMOCTU OTBETCTBEHHONO OTHOLUEHUS K COBCTBEHHOMY
(hM3NYECKOMY 1 MCUXNYECKOMY 340POBbIO;

» cobnofeHns npasun 6e30nacHoOro obpalleHns ¢ BelecTBaMmm B 6bITy, MOBCEAHEBHOM XXM3HW, B TPYAOBOW AeATENIbHOCTU;

*  MOHMMaHWS LEHHOCTU MpaBWI MHANBUAYATbHOIO M KOMJIEKTUBHOIO 6€30MacHOro MoBeAeHMs B CUTyauumsx, YrpoXarwmx 340P0Bbl0 U
YKN3HW MIO[EN;

e  0CO3HaHMSA NOCNEACTBUI U HENPUATUSA BPEAHbIX NPUBbIYEK (YNOTPebIeHNA aIkorons, HaPKOTUKOB, KypeHusl);

5) TPYZLOBOr0 BOCNUTAHMS:

*  KOMMYHWKaTUBHOW KOMMETEHTHOCTU B Yy4YeOHO-UCC/ef0BaTeIbCKOM AeATeNIbHOCTM, OOLLLECTBEHHO MOJIe3HOW, TBOPYECKOW W APYruX
BUAax AeATeNbHOCTY;

* YCTAHOBKMW Ha aKTMBHOE y4acTue B peLleHUN NPaKTUYeCKNX 3agay CoLmanbHOM HanpaBieHHOCTU (B paMKax CBOEro K/acca, LUKO/bI);

* WHTepeca K NPaKTUYeCKOMY W3Y4eHUIO Npodeccuii pasfIM4yHOro poja, B TOM YMC/e HA OCHOBE MPUMEHEHUS MNPeaMeTHbIX 3HaHWA Mo
XMMUK;

* YBaXeHUS KTpyay, MIOAAM Tpyha 1 pesynbTaTtaM TPYAOBOW LeATeNbHOCTY;

* TOTOBHOCTWU K OCO3HAHHOMY BblOOPY WHAMBUAYaNbHON TpaeKTopuM 06pasoBaHus, Oyayllei npodeccum n peasmsaumym COOGCTBEHHbIX
YKM3HEHHbIX M1aHOB C YYETOM JIMYHOCTHbLIX MHTEPECOB, CMOCOOHOCTEN K XMMUN, MHTEPECOB U NOTPeOHOCTEN 00LLeCTBa;



6) 9KO/IOrMYEecKOro BoCNUTaHUA:

*  3KOJIOMMYECKM Lie/1eco06pa3HOro OTHOLLEHMS K NPUPOE Kak MCTOYHMKY CyLLeCTBOBaHWSA XMU3HN Ha 3emse;

* MOHVMMaHWA TNo6abHOr0 XapakTepa 3KOMOrMYecknx Mpobnem, BAUSAHWA 3KOHOMWYECKUX MPOLECCOB Ha COCTOSHWE MPUPOAHON W
coumanbHoi cpegpl;

*  0CO3HaHWA HEeO6XOAMMOCTM MCNOMNb30BAHUS AOCTUXKEHUIA XMW 151 PELLEHUS BOMPOCOB paLMOHa/IbHOr0 NPUPOA0MN0/b30BaHNS;

* aKTUBHOIO HENPUATUS [AeNCTBUIA, NPUHOCALLMX BPed OKPY>XaloLler NpUpoLHON cpefe, YMeHWS MNPOrHo3npoBaTb HebaronpusiTHble
3KOMOrMYeCKMe NocneicTBUSA NpeanpyvHUMaeMblX AeACTBUI 1 NpefoTBpaLlaTh KX;

* Ha/M4MsA PasBUTOr0 3KOJIOMMYECKOTr0 MbILLMIEHWS, 3KOMOMMYECKON Ky/NbTypbl, OMNbITa AeATEe/IbHOCTM 3KOMOrMYECKON HanpasieHHOCTH,
YMEHUS PYKOBOLCTBOBATLCA UMW B MO3HABaTe/IbHON, KOMMYHUKATVMBHOM M COLMA/IbHOM MpaKTWKe, CNOCOGHOCTM M YMEHUS aKTMBHO
NPOTUBOCTOSATb NALONOrUN XeMOobuK;

7) LEHHOCTWN HAy4YHOr0 MO3HAHUS:

*  MWPOBO33PEHNS, COOTBETCTBYIOLLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM U 06LLLECTBEHHOWN NPaKTUKY;

* MOHVMMaHMA CNeuMpUKN XMMUWM Kak HayKK, OCO3HaHWs eé ponu B (POPMMPOBAHUM PaLMOHa/IbHOMO HAY4YHOrO MbILUIEHWS, CO34aHun
LLe/IOCTHOMO MpeAcTaB/ieHns 06 OKPYXaloLLeM MUpe Kak 0 eUHCTBE MPUPO/bl U YeNIOBEKA, B MO3HAHUN MPUPOLHbIX 3aKOHOMEPHOCTEN U
peLueHny NpobaieM CoXpaHeHUss MPUPOAHOro PaBHOBECUS;

o yb6eXAEHHOCTM B 0CO60M 3HAYMMOCTU XUMUMN 151 COBPEMEHHOWN LUMBUM3ALMN: B € T'YMaHUCTUYECKOM HanpaBfieHHOCTU Y BaXKHOMW posn
B CO34aHNN HOBOW 6a3bl MaTepra/ibHON Ky/bTypbl, B peLleHUn rnobanbHbIX NpobaemM yCTONUMBOIO pasBUTMA YenloBeYecTBa - CbIPbeBOA,
9HEepPreTMYeCcKom, NULLEBOM W 3KONIOrMYecKol 6e30MacHOCTW, B pasBUTUM MefuLUMHbI, 06ecrieYeHUn YC/I0BUIA YyCMewHoro Tpyga u
3KO/I0rMYeCcKM KOM(OPTHOM XXM3HM KabKAO0ro YsieHa 06LLecTBa;

*  eCTeCTBEHHO-Hay4HOW rpamoTHOCTU: MOHUMAaHWS CYLLLHOCTWM MEeTOA0B MO3HaHWS, UCMO/b3yeMblX B eCTECTBEHHbIX HayKaX, CMOCO6HOCTM
MCNONb30BaTb MO/lyvaeMble 3HAHMSA /19 aHaM3a U OObACHEHUS ABMEHWI OKPYXXalOLLEro Mvpa M MPOUCXOAALLNX B HEM M3MEHEHWN,
YMeHUs [enaTb 060CHOBaHHbIE 3aK/IHOYEHUSA HAa OCHOBE Hay4HbIX (DaKTOB M MMEILLNXCA AaHHbIX C Lesbl MOSyYeHUs LOCTOBEPHbIX
BbIBOZOB;

*  CMOCOGHOCTU CAMOCTOATE/IbHO UCMOMb30BaTb XMMUYECKME 3HAHWUS /18 PeLLeHNst Npo6/ieM B peasibHbIX XXU3HEHHbIX CUTYaLMsX;

* MHTepeca K NMO3HaHWIO, MUCCMef0BaTeIbCKOW feATeNbHOCTH;

* TOTOBHOCTU M CMOCO6HOCTWN K HEMpepbIBHOMY 06pa3oBaHui0 1 caMo06pa3oBaHNio, K aKTUBHOMY MOJTyHEHUIO HOBbIX 3HAHWUI M0 XUMUN B
COOTBETCTBUM C XKU3HEHHbLIMU MOTPEGHOCTAMU;

* MHTepeca K 0COGEHHOCTAM TpyJa B pas/InyHbIX chepax NpPogecCMoHabHOM AeATeNbHOCTH.

METAMNPEOMETHBIE PE3YJ/IbTATDI



MeTanpeAMeTHbIe pe3ybTaTbl OCBOEHWSI NPOrpaMMbl MO XMMUN Ha YPOBHE CPeAHEro 06LLEro 06pasoBaHns BK/IHOUAKOT:

e 3HauuMble A8 (OPMUPOBAHUS MUPOBO33PEHUSA 00YyYAKOLMXCA MEXANCUUNANHAPHbIE (MeXMpPeAMEeTHble) 06LeHayYHble MOHATMS,
oTpaxaruimMe LeNoCTHOCTb Hay4HOM KapTWUHbl Mupa M Crneuupuky MeTOLOB MO3HAHWUSA, WCMOSb3yeMbIX B €CTECTBEHHbIX HayKax
(MaTepwusi, BELLECTBO, 3HEPrusi, SIB/IEHWE, MPOLLECC, CUCTEMA, HayuHblA (DaKT, MPUMHLMMN, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopwus,
nccrnefoBaHue, HabnoaeHNe, N3MePeHNe, IKCNEPUMEHT U LpYriue);

* YHMBEpPCa/IbHble Yy4ebHble AeincTBMs (MO3HaBaTe/lbHble, KOMMYHWUKATMBHbIE, PerynsaTuBHbIE), obecneymBatolne GHopMMpoBaHme
(hYHKLUMOHaNIbHOWM rPamMOTHOCTM M COLMasIbHOM KOMMETEHLUN 00yYatoLLNXCS;

e CMoco6HOCTb 06yYarLWMXCA UCMONb30BaTb OCBOEHHbIE MEXAMCLMNMHAPHbIE, MUPOBO33PEHYECKME 3HAHUA U YHUBEPCa/IbHble YYebHble
[eNCTBUA B MNO3HABATE/IbHOM N COUMa/IbHON NPaKTUKE.

MeTanpeameTHble pe3ynbTaTbl OTPaXKakT 0BNafeHNe YHMBEPCAIbHbIMU YUYEOHbIMM MO3HABATE/IbHbIMU, KOMMYHUKATUBHbLIMU 1 PEryNSTUBHLIMM
JOEeNCTBMAMM.

Mo3HaBaTeNbHble YHUBEPCa/IbHbIe yYebOHble felicTBUSA
1) 6a30Bble NO0rMyeckune LeficTBUA:

s CaMOCTOATENIbHO (hOPMY/IMPOBaTL U aKTya/IM3MpoBaTb NPo6semMy, paccMaTpmBaTh eé BCECTOPOHHE;

e OMpefenAaTb LUenn [AesATeNIbHOCTM, 3ajaBasi MapameTpbl U KPUTEPUM WX AOCTMXKEHUSI, COOTHOCUTb pPe3ynbTaTbl [AeSATENIbHOCTU C
NMOCTaB/IEHHbIMU LIENSIMU;

*  1CMO0Mb30BaTb NPV OCBOEHUWN 3HAHWIA MPUEMBI IOTUYECKOTO MbILLIEHUS: BbIAENATH XapaKTepHble MPU3HaKM MOHSATUIA U yCTaHaBAMBATb
NX B3aMMOCBS3b, MUCMO/b30BaTb COOTBETCTBYHOLLME NOHATUSA 4711 00 bACHEHNS OTAENbHbIX (HAKTOB U SIB/EHWIA;

e BblOMpaTb OCHOBAHWSI U KPUTEPUW /11 KNnaccuUKaL MM BELLECTB Y XMMNYECKMX PeaKLyii;

s yCTaHaBNMBaTb NPUYMHHO-C/MELCTBEHHbIE CBSI3N MEXAY U3y4aeMbIMU SB/IEHUAMMU;

e CTPOMTb JIOTMYECKME pPacCyXAeHUs (MHAOYKTVBHbIE, AeLYKTWBHbIE, MO aHasorMun), BbISBSATb 3aKOHOMEPHOCTU M MPOTUBOPEUNs B
paccMaTpuBaeMbIX SIB/IEHUSIX, (DOPMY/IMPOBaTh BbIBOAbI U 3aK/THOHEHUS;

* MPUMEHATb B MPOLIECCE MO3HAHWA WCMOMb3yeMble B XUMWUM CUMBOJSIMYECKME (3HAKOBbIE) MOfeNW, Mpeobpas3oBbiBaTb MOZE/NbHbIE
NPeacTaB/eHNs - XUMUYECKUI 3HAK (CUMMBOJ) 3/IEMEHTA, XMMMUYECKast popMyna, ypaBHEHME XMMWYECKOW peakuuy - MpU peLleHum
y4YebHbIX MO3HaBaTe/NbHbIX UM MPAKTUYECKMX 3afay, NMPUMEHSITb Ha3BaHHble MOfAE/bHblE MPEACTABMNEHUS ANSI BbISB/IEHNS XapaKTepHbIX
NPU3HAKOB M3y4YaeMbIX BELLECTB U XUMUYECKNX PEaKLMIA.

2) 6a3oBble uccnefoBaTeNlbCKUe AeicTBUA:



* B/aAeTb OCHOBaMV MeTOA0B HAYYHOr0 MO3HAHUSA BELLLECTB U XMMUYECKNX PeaKLui;

e (hopMynMpoBaTb LENM W 3ajavv WUCCNefoBaHWs, WUCMO/b30BaTb MOCTAB/IEHHbIE UM CAMOCTOSITENIbHO CHOPMY/MPOBaHHbIE BOMPOCHI B
KayecTBe UHCTPYMEHTa MO3HaHUSA U OCHOBbI 4151 (hOPMUPOBaHNSA TUMNOTE3bI MO NPOBEPKE MPaBUIbHOCTU BbICKa3blBaeMbIX CYXXAEHWIA;

* BNafeTb HaBblKaMW CaMOCTOATE/IbHOIO MIAaHUPOBAHUSA W MPOBEAEHUSA YYEHMYECKUX 3KCMEPMMEHTOB, COBEPLLEHCTBOBATb YMEHUS
Habnogatb 3a XO0AOM MpoLecca, CamMoCTOSAATE/IbHO MNPOrHO3MpoBaTb ero pesynbTaT, (hopMynnpoBaTb 0606LEHNA W BbIBOAbI
OTHOCUTE/IbHO JOCTOBEPHOCTU Pe3y/ibTaToOB UCC/Ie0BaHMsl, COCTaB/siTb 060CHOBAHHbI OTYET 0 NPO/e/IaHHOM paboTe;

e npuobpeTtaTb OMbIT YYEHUYECKOW WCCNEef0BaTE/IbCKOM W MPOEKTHOM [AeATENbHOCTW, MPOSBAATL CMOCOOHOCTb W TFOTOBHOCTb K
CaMOCTOATE/IbHOMY MOMCKY METOAOB PeLleHNs NPaKTUYECKMX 3a4aY, MPYMEHEHUIO pas/IMYHbIX METOL0B NO3HaHWUS.

3) paboTa c H(popmaLmeir:

* OpPVEHTUPOBATLCA B Pa3/IMYHbIX UCTOYHUKAX MHGOpMaumu (Hay4yHO-MonynspHasa avreparypa XMMWUYECKOro COAepXaHwus, cnpaBo4Hble
nocobus, pecypcbl MHTepHeTa), aHaNM3MpoBaTb MHMOPMaLUIO pa3INYHbIX BUA0B U OPM MpeacTaB/ieHUS, KPUTUYECKU OLEeHUBaTb eé
[OCTOBEPHOCTb N HEMPOTUBOPEYNBOCTb;

* (bopmynmpoBaTb 3anpocbl U MPUMEHATb pPa3INYHble METOAbl MPW MOUCKe WU 0TOope MHpopmauMM, HeobXoAMMOWN AN1A BbINONHEHUS
yuebHbIX 3a4a4 onpeaenéHHoOro Tmna;

4 I'IpVI06peTaTb onbIT UCMNOJIb30BaHNA VIH(*)OpMEiLI,VIOHHO-KOMMyHVIKaTI/IBHbIX TEXHOIOrMIA u PasnnYHbIX NMOUCKOBbLIX CUCTEM;

*  CaMOCTOAITE/IbHO BbIOMpPaTb ONTUMasIbHYKO (hOPMY MpeAcTaBneHus MHGopMaumm (Cxembl, rpaukn, guarpammbl, Tabinubl, PUCYHKU U
Apyrve);

. NCNo/1b30BaTb HayHHbIVI A3bIK B Ka4eCTBE CpeAcTBa npu pa60Te C XMMWUYeCcKowm I/IHd)OpMaLLVIeW NMPUMEHATb MEXNPEAMETHbIE ((bVI3VIl-IeCKVIe
N MaTemMaTMUeCKUe) 3HaK1 1 CUMBOSIbI, PopMy/bl, abbpeBraTypbl, HOMEHKIATYPY;

* MCNONb30BaTb 3HAKOBO-CUMBOJ/IMYECKNE CpEACTBA HarnAaaHoCTH.

KOoMMYyHMKaTUBHbIE YHUBEPCa/lbHble YUebHble AeiCTBUSA:

e 3a/jaBaTb BOMPOCbI MO CYLLECTBY 06CYXAAaeMOW TeMbI B X04e Avasnora uunm UCKYCCUK, BbICKasbiBaTb UAeun, (hopMynpoBaTb CBOU
NPeLI0XKEHNSI OTHOCUTE/NIbHO BbINO/IHEHNS NPEASIOXKEHHOW 3a5auu;

e BbICTynaTb C Mpe3eHTauueli pe3ynbTaToB MO3HABATENIbHOM [EATENIbHOCTM, MOJyYeHHbIX CaMOCTOATE/lbHO WM  COBMECTHO CO
CBEPCTHUKAMM MPU BbIMOSHEHUM XMMUYECKOr0 3KCNEPUMEHTA, MPaKTUYeCKOl paboTbl MO UCCMELOBAHWUIO CBOMCTB U3yYaeMbIX BELLECTB,



peaiM3aummn y4ebHOro npoeKTa, W (opMynMpoBaTb BbIBOAbI MO pe3y/ibTaTaM MPOBEAEHHbIX WCCef0BaHUI MyTEM COr/1acoBaHWUS
No3nLWIA B X0[le 0OCY>XAEHMS 1 06MEHA MHEHUSIMMN.

PerynsiTuBHble yHMBepcasbHble y4ebHble AeliCTBUSA:

*  CaMOCTOSATE/IbHO M/IaHMPOBATb U OCYLLECTB/IATL CBOK MO3HABATE/IbHYIO [eATe/IbHOCTb, OMnpefenss eé Lenu v 3agadn, KOHTPo/IMpoBaTb U
Nno mepe HEOOXOAMMOCTU KOPPEKTUPOBaTb NpeanaraeMblii anropuTM AeACTBUIA NPY BbIMNONHEHWM YHEBHbIX N UCCeAoBaTeIbCKMX 3adad,
BblOMpaTb Hanbonee apheKTUBHbI CNOCO6 MX PELUEHMS C YYETOM MOSTYHEHUS HOBbIX 3HAHWIA O BELLIECTBAX M XUMUYECKUX peaKLusiX;

*  OCYLUECTB/ISATb CAMOKOHTPO/Ib feATe/IbHOCTM Ha OCHOBe caMoaHaInm3a U CaMOOLIEHKM.

NMPEOMETHBIE PE3Y/JIbTATbI

MpeameTHbIE pe3ynbTaTbl OCBOEHUS MPOrpamMmbl MO XMMWW Ha Yriy6/1EHHOM YpPOBHE Ha YPOBHe CpefHero o6uiero o6pasoBaHMs BK/IOYAKOT
cneundunyeckne ana yydebHoro npegmeta «XMMUS» Hay4dHble 3HaHWSA, YMEHUS W Crnocobbl [EeNCTBUIA MO OCBOEHWUID, MHTeprnpeTaumm wu
npeo6bpa3oBaHNI0 3HaHWIA, BUAbI AEATENBHOCTM MO MOIyYEHNO HOBOMO 3HAHMS U MPUMEHEHWUIO 3HAHMIA B Pa3INYHbIX YYEOHbIX CUTyauusX, a TaKXe B
peasibHbIX XXM3HEHHbIX CUTyaLMsX, CBSA3aHHbIX C XMMUeA. B nporpamme no XuMuu nNpeameTHble pesysibTaTbl NPeAcTaB/eHbl N0 rogam U3y4eHus.

10 K/1ACC
MpeameTHbIe pe3yNbTaTbl 0CBOEHUSI Kypca «OpraHMyecKast XMMus» 0TpaxkatoT:

e Cc(hOPMMPOBAHHOCTb MPEACTaBNEHNIA: O MeCTe M 3HAYeHWW OpPraHW4ecKo XWMWUW B CUCTEME eCTECTBEHHbIX HayK W eé ponu B
obecneyeHMN yCTOMNYMBOroO pasBUTUSA YesloBeYeCTBa B peLleHn npobsiemM 3KOMOrMYeCcKor, 3HepreTUYecKom 1 N1LLLEeBON 6e30NacHOCTU, B
pasBUTUN  MEAWLMHbI,  CO34aHUN  HOBbIX MaTepuasioB, HOBbIX WCTOYHMKOB 3HEPruu, B 006eCrneyeHMn  pauMOHa/IbHOI0
NPVpPOLONOb30BaHNs, B (HOPMUPOBAHUU MUPOBO33PEHUSA U 06LLeli KynbTypbl Ye/OBEKa, a TakKe 3KOM0rnyeckM 060CHOBAHHOIMO
OTHOLLEHWS K CBOEMY 3[40POBbI0 M NPUPOLHON CPeae;

* BMafieHNe CUCTEMOM XMMWYECKMX 3HaHWIA, KOTOpas BK/IKOYAET: OCHOBOMOMAralwLime MOHATUA - XMMWUYECKWIA 3/1IEMEHT, atoM, AP0 U
3M1EKTPOHHaA 060/104Ka atoma, s-, p-, d-aToMHble opbuTann, OCHOBHOE M BO30Y>KAEHHOE COCTOSAHMA atoma, rmépuamsaums atoMHbIX
opbuTaneid, MOH, MONEKYNa, Ba/IeHTHOCTb, 3/IEKTPOOTPULIATENIbHOCTb, CTENEeHb OKMUC/IEHWS, XMMUYeCKast CBA3b, MO/b, MOMSPHas Macca,
MONSAPHBIA 06bEM, YrnepoAHbIi CKeneT, (PYHKUMOHa/IbHAsA rpynna, pagukas, CTPYKTYpHble ¢opMy/ibl (pasBépHYTble, COKpPALLEHHbIE,



CKe/NleTHbIE), N30Mepus CTPYKTYpPHas M NPOCTPaHCTBEHHasA (reomeTpuyeckasi, ONTUYecKas), U30Mepbl, FTOMOSIONMYECKNIA psg, roMosoru,
YrNeBoOAOPOAbl, KUCNOPOA- W  a3oTcojep)kaljmMe OpraHuyeckKme  COeAMHEHMS,  MOHOMep, MNOAMMepP, CTPYKTYPHOe  3BEHO,
BbICOKOMOJIEKY/IAPHbIE COEAUHEHMUS; TeOpwUK, 3akKoHbl (Nepuognyeckuii 3akoH . W. MeHgeneeBa, Teopus CTPOEHUS OpraHU4YecKux
BellecTB A. M. byTniepoBa, 3aKOH COXpPaHeHWs MacCbl BELLECTB, 3aKOH COXPaHEeHUs W MpeBpaLLeHUs 3Hepruv npu XMMUYECKUX
peakunsix), 3aKOHOMEPHOCTN, CUMBOJIMYECKNI A3bIK XUMUN, MUPOBO33PEHYECKUE 3HAHUSA, feXallme B 0CHOBE NMOHMMaHUSA NPUYNUHHOCTU
N CUCTEMHOCTU XMMUYECKUX SABJEHUIA; NPEACTaBNEHNS O MeXaHU3Max XMMWUYECKUX peakuuii, TEPMOANHAMUYECKUX U KUHETUYECKMX
3aKOHOMEPHOCTAX MX NPOTEKaHUA, 0 B3aUMHOM B/IMSIHMM aTOMOB W1 FPynn atoMoB B MOJieKylax (MHAYKTUBHbIA U Me30MePHbI adheKTbl,
opueHTaHTbl | 1 1l poga); pakTo/norMyeckme CBefeHUss 0 CBOWCTBAaX, COCTaBe, MOJydYeHUU U 6E30MacHOM WCMOJb30BaHUM BadKHEMLLNX
OpraHMyecKmx BeLLECTB B ObITY U MPaKTUYEeCKOW AeATe/IbHOCTU YeoBeKa, 06LMX HayUYHbIX NPUHLMNAaX XMMUYECKOro npom3BoacTBa (Ha
npumepe NpoM3BoACTBa MeTaHONa, NepepadboTKU HeddTn);

C(hOPMUPOBAHHOCTb  YMEHWUI: BbISBMATb  XapaKTepHble MNPU3HaKW  MOHATWUA, yCTaHaBNMBaTb MX  B3aMMOCBSA3b, WUCMOMb30BaTb
COOTBETCTBYIOLLME MOHATUS NPU ONMCAHMM COCTaBa, CTPOEHNS N CBONCTB OPraHMYecKuX CoOefUHEHNN;

ChOPMUPOBAHHOCTb YMEHWIA:

NCMNONb30BaTb XMMUYECKYO CUMBOJIMKY 11 COCTaBNEHNSA MOSIEKY/IAPHBIX U CTPYKTYPHbIX (PasBEPHYTbIX, COKPALLUEHHbBIX U CKENETHbIX)
(hOPMY/1 OPraHMYeCKMX BELLECTB;

COCTaBNATb YPaBHEHNSA XMMUYECKUX pPeakuuii U pacKpbiBaTb MX CYLLHOCTb: OKMC/IUTEIbHO-BOCCTAHOBUTE/IbHBIX peakunii NocpesCcTBOM
COCTaBJ/IEHMA 3MIEKTPOHHOI0 H6aniaHca 3TUX peakuuii, peakunini MOHHOro o6mMeHa NyTéM COCTaBEHUSA UX MOSHbIX N COKPALEHHbIX MOHHbIX
ypaBHeHWI;

N3roTaB/iMBaTb MOAENIN MOSIEKY/T OPraHNYeCKMNX BELLLECTB 415 WTKOCTPaLMM UX XUMUYECKOT0 U NPOCTPaHCTBEHHOI0 CTPOEHWS;
ChOPMUPOBAHHOCTb YMEHWIA: yCTaHaB/IMBaTb MPUHAANEXHOCTb W3YYeHHbIX OpraHMYyecKMX BELECTB MO WX COCTaBy W CTPOEHUIO K
onpejenéHHomy Knaccy/rpynne  COefMHEHWI, aaBaTb UM HasBaHWA no CUCTEMATUYECKOA HOMeHK/aType (IUPAC)
N NPUBOAUTL TPUBMNA/bHBLIE Ha3BaHWA A5 OTAeNbHbIX MpeAcTaBUTeNeil OpraHNYecKnX BeLeCTB (3TW/EH, aueTu/eH, TONyon, LEPUH,
3TUNEHTINKOSb, (heHos, hopmanbaerng, auetanbaerng, aueToH, MypaBbUHAsA KWUCNOTa, YKCYCHas KWUCNOTa, CTeapuHOBas, OJleMHOBas,
Na/IbMUTUHOBASA KUCIOTbI, FVULUWH, a/laHyH, ManbTo3a, PPYKTOo3a, aHUIVH, AUBUHWI, N30MNPEH, XI0PONPEH, CTUPO U SpYrue);
ChOPMUPOBAHHOCTb YMEHUS OMpefensaTb BUL XMMUYECKOM CBA3M B OPraHUYeCKnX CoefMHeHMsX (KOBasleHTHast U MOHHasA CBSA3b, O- U M-
CBS13b, BO/IOPO/IHAA CBSI3b);

ChOPMUPOBAHHOCTb YMEHUSA MPUMEHATL MOSIOKEHUSA TEOPUN CTPOEHUSA OpraHM4Yeckux BewlecTB A. M. ByTnepoBa st 06bACHEHUSA
3aBMCMMOCTM CBOMCTB BELLECTB OT MX COCTaBa U CTPOEHUS;

ChOPMUPOBAHHOCTbL YMEHWI XapaKTepmn3oBaTb COCTaB, CTPOEHME, (PM3NYECKME U XUMUYECKME CBOMCTBA TUMUYHbLIX MpPeacTaBUTeNei
Pas/IMyYHbIX K1acCoB OpraHMYecKMX BELLECTB: a/IkaHOB, LIMK/I0a/IKaHOB, afIKEHOB, a/IKaAVeHOB, alIKMHOB, apoMaTUYeCKMX Yr1eBoL0POA0B,
CNUPTOB, a/ibAernaoB, KETOHOB, KapbOHOBbLIX KUCMOT, MPOCTbIX U C/I0KHbIX 3MPOB, XXNPOB, HUTPOCOEANUHEHNN N aMUHOB, aMUHOKMC/IOT,
6enkoBs, yrnesogoB (MOHO-, Au- W MOAMCaxapuaoB), WAMOCTPUPOBATL FEHETUYECKYHD CBS3b  MeXAY HUMWU  ypaBHEHUAMMU
COOTBETCTBYIOLLMX XMUMUYECKUX peaKkLmii C UCNOb30BaHMEM CTPYKTYPHbIX (DOPMYI;



ChOPMUPOBAHHOCTbL  YMEHUSA MOATBEPXAATb Ha KOHKPETHbIX MpuUMepax XapakTep 3aBUCMMOCTM  peakLMOHHOW Croco6HOCTU
OpraHnyecKmMx COefMHEHWN OT KPaTHOCTM M TUNA KOBa/IEHTHOM CBA3W (a- M N-CBA3W), B3aMMHOI0 B/VMSHWS aTOMOB M rpyrnn aToMOB B
MOJIeKynax;

ChOPMUPOBAHHOCTL YMEHUSA XapaKTepn3oBaTb WUCTOYHMKMK YI/1I€BOLOPOAHOrO Cbipbs (HeTb, MPUPOAHbLIA ras, yrosb), Crnocobbl ero
nepepaboTKN 1 NPaKTUYEeCKOe NPUMEHEHME NPOLYKTOB NepepaboTKu;

C(hOPMUPOBAHHOCTb BNAAEHNUA CUCTEMOI 3HAHWI O €eCTECTBEHHO-HAy4YHbIX MeTofax MOo3HaHWs -  HabNAeHUN, U3MEPEHUN,
MOAeNMpPoBaHNN, 3KCNepUMeHTE (peasibHOM N MbIC/IEHHOM) U YMEHUS NPUMEHATb 3TU 3HaHWS;

ChOPMUPOBAHHOCTb YMEHWNSA NPUMEHSATH OCHOBHbIE OnepaLyy MbIC/IUTE/IbHOM AeATEIbHOCTU - aHa/IM3 U CUHTE3, CPaBHeHME, 0606LLeHMeE,
cucTemMaTmn3aLnio, BbISIBIEHVE NMPUYMHHO-CNEACTBEHHbIX CBA3EN - /151 U3YUYEHUS CBOMCTB BELLECTB Y XMMUYECKUX PeaKuuii;
ChOPMUPOBAHHOCTb YMEHWIA: BbISBNATL B3aMMOCBSA3b XMMUYECKUX 3HAHWUIA C MOHATUAMW U NPeACTaBNeHUSMU APYTUX eCTeCTBEHHO -
Hay4HbIX NpegMeTOB AN 60/1ee 0CO3HAHHOI0 MOHMMAaHUA CYyLLHOCTM MaTepua/ibHOro eAUHCTBA MUpa, MCMOo/b30BaTb CUCTEMHbIE 3HAHUS
Mo OPraHMYecKom XMMNKN ANs 06BACHEHUSA U NPOrHO3MPOBAHUA SABNEHUIA, UMEIOLLMX eCTECTBEHHO-HAYUYHYO MPUpPoAY;
ChOPMUPOBAHHOCTb YMEHWNIA: NPOBOANTbL PaCYETbl N0 XMMUYECKUM (hOPMYy/aM U ypaBHEHUAM XMMUYECKUX pPeaKumii C NCMONb30BaHNEM
(hm3nMYeCKUX Be/IMUYMH (Macca, 06bEM rasoB, KO/IMUYECTBO BELLECTBA), XapaKTePU3YyHLMX BELLECTBA C KO/IMYECTBEHHOM CTOPOHbI: PacyéTbl
N0 HaxOXXAEHMI XMMMUYECKON (hopMy/nbl BeLeCTBa MO M3BECTHbIM MAaCCOBbIM [0O/IAIM XMMUYECKUX 3/IEMEHTOB, MPOAYKTaM CropaHus,
MIOTHOCTY rasoobpasHbIX BELLECTB;

ChOPMUPOBAHHOCTb YMEHMWIA: MPOrHO3MPOBaTb, aHa/IM3NPOBaTb U OLEHUBATb C MO3MLNIA 3KOMOrMYecKolr 6e30MacHOCTM MOCNeAcTBUS
ObITOBOI W MPOM3BOJCTBEHHON AESATENbHOCTU Ye/I0BEKA, CBSA3aHHOWM C MepepaboTKOM BeLLECTB, UCMO/b30BaTb MOMNYYEHHbIE 3HAHUA ANS
NPUHATUA FPaMOTHbIX peLleHnn Npo61eM B CUTYyaLMsaX, CBA3AHHBLIX C XUMUEN;

ChOPMUPOBAHHOCTb YMEHWUI: CaMOCTOATENIbHO M/IaHMPOBaTb M MPOBOAUTL XMMUYECKNIA 3KCNEPUMEHT (MOSTyYeHUe U n3yveHe CBOMCTB
OpraHMyecKMx BELLECTB, Ka4yeCTBEHHbIE peaKLunn YrieBoLOPOLOB Pas/IMUHbIX KNaccoB M KUC/TOPOACOAEPKALLMX OpraHNYeCKX BeLLeCTB,
peLleHne 3KCNepuUMeHTa/IbHbIX 3afa4y Mo pacrno3HaBaHUK0 OpraHMYeCcKMX BELLECTB) C CO6/0AeHMeEM npasua 6e30nacHOro obpatleHus c
BeLlecTBaMu M s1labopaTtopHbIM 060pyaoBaHMEM, POPMYNINPOBaTb Lefb UCCefoBaHUA, NPeACTaBNsATb B PasINYHON (hopme pesynbTaTbl
3KCNepuMeHTa, aHaNn3MpoBaThb M OLEHMBATb NX AOCTOBEPHOCTb;

CchOPMNPOBAHHOCTb YMEHWIA:

cobnofaTb npaBunia 3KOMOrMYECKU LieiecoobpasHoro nosefeHUss B ObITy UM TPYAOBOW [eATeNIbHOCTU B LENsIX COXpPaHeHUs CBOEro
300POBbSA, OKPYXKatoLLel NPUPOLHON cpefbl U AOCTMKEHUS €8 YCTOMYNBOI0 pPa3BUTUS;

0CO3HaBaTb OMAaCHOCTb TOKCUYECKOro [eNCTBUSA Ha >KMBble OpraHvM3Mbl OMNpefenéHHbIX OpPraHUYecKMX BeLLeCcTB, MOHUMAas CMbIC/
nokaszatens MNAak;

aHanM3npoBaTb LenecoobpasHOCTb NPUMEHEHUS OPraHNYeCKUX BELLECTB B MPOMbILIIIEHHOCTM U B ObITY C TOMKW 3pEHMSI COOTHOLUEHUS
PUCK-NOMb3a,;



*  ChOPMMPOBAHHOCTb YMEHWIA: OCYLLECTBMATL LesieHanpaBieHHbI MOMCK XMMUYECKON UH(OPMaLMn B pasfnyHbIX UCTOYHMKAX (Hay4Has
N y4ebHO-Hay4yHas nuTepaTypa, CpefcTBa MaccoBoW WHGopMauun, VIHTepHET W [pyrue), KPUTUYECKU aHANIM3MPOBaTb XMMUYECKYHO
NHopmaumto, nepepabaTbiBaTb €€ 1 UCNO/b30BaTh B COOTBETCTBMM C NMOCTaB/IEHHOM YUYeOHOW 3agadel.

11 K/1ACC
MpeAMeTHbIe pe3ynbTaTbl 0CBOEHMSA Kypca «O6Last U HeopraHMueckasi XMMusi» 0TpaKaroT:

*  CchopMMPOBAHHOCTb MPEACTAB/IEHUI: O MaTepUasibHOM eAVHCTBE MUPa, 3aKOHOMEPHOCTAX 1 NO3HaBaeMOCTW AB/IeHWUIA NPUPOAbI, 0 MecTe
N 3HAYEHUN XMMWUW B CUCTEMe eCTEeCTBEHHbIX HayK W eé ponu B o6GecriedeHUM YCTOMUYMBOIO pPasBUTUSA, B pelleHUM nNpobsiem
9KO/OrMYeCKOM, 3HEPreTUYeCKON 1 NULLLEBOM 6€30NacHOCTW, B PasBUTUU MeAULMHBI, CO34aHUM HOBbIX MaTepuasioB, HOBbIX MCTOYHNKOB
3Hepruu, B 06ecrnevyeHNn paLMoHasIbHOro MPUPOAONO/Nb30BaHUA, B (POPMUPOBAHUM MUPOBO33PEHUSA M 06LLLEe Ky/NbTypbl 4YesioBeka, a
TaKXXe 3K0/I0rM4ecky 060CHOBAHHOIO OTHOLLIEHMSA K CBOEMY 3[0POBbIO 1 NPUPOAHON Cpeje;

* BfafleHNe CUCTEMOW XMMUYECKMX 3HAHWUI, KOTOpas BK/IHOYAET: OCHOBOMOMArawLme NoHATUA - XUMUYECKWUIA 3/1IEMEHT, aToM, AP0 aToma,
N30TOMbI, 3/1IEKTPOHHAaA 060/104Ka artoma, S, p-, d-aTOMHble opbuTann, OCHOBHOE W BO36YXXAEHHOE COCTOSAHWSA aToma, rmépuamsauuns
aTOMHbIX opbuTanei, NOH, MOJeKyna, Ba/leHTHOCTb, 3/1EKTPOOTPULIATE/IbHOCTb, CTEMEHb OKUC/IEHWUS, XUMUYeCcKas CBs3b (KOBaJIEHTHas,
NOHHaA, MEeTa/I/IMYeCKas, BOLOPOAHAsA), KPUCTIIMYECKAA PEeLLETKa, XMMWYecKas peakuus, pacTBop, 3/1EKTPO/IUTbI, HEe3NeKTPONnTbI,
3NEKTPONUTUYECKAA Anccoumaums, CTeneHb guccoumaunmn, BOLOPOLHbIA MoKasaTe/lb, OKUC/NTENb, BOCCTAHOBUTE b, TEMN0BOW 3(h(eKT
XUMUYECKON peakumn, CKOPOCTb XMMWYECKOWN peakuuu, XMMUYECKOe paBHOBECWE; TEOPUU U 3aKOHbl (TEOpUs 3NeKTPOIUTUYECKOM
auccoumnaunmn, nepuoguyecknii 3akoH .M. MeHpgeneeBa, 3aKOH COXpaHEHMS MAacCbl BELLECTB, 3aKOH COXpaHeHWs W MpeBpaLleHus
HEPrun npu XUMUYECKUX peakLMsX, 3aKOH MOCTOAHCTBA COCTaBa BELUECTB, 3aKOH [eACTBYIOLMX Macc), 3aKOHOMEPHOCTMH,
CUMBOJINYECKUI SA3bIK XVIMUW, MUPOBO33PEHYECKMNE 3HAHUSA, feXallie B OCHOBE MOHMMaHUSA NPUYUHHOCTU MU CUCTEMHOCTU XUMUYECKNX
AIB/IEHWI; COBPEMEHHbIE MNPeACTaB/ieHNss O CTPOEHUM BeLlecTBa Ha aTOMHOM, WOHHO-MOJIEKYNIAPHOM W HagMOJIEeKYNSPHOM YPOBHSIX;
npeacTaB/eHnA 0 MexaHn3max XUMWNYECKNX peakLui, TepMOLNHAMUYECKNX
N KMHETUYECKMX 3aKOHOMEPHOCTAX UX MPOTEKaHWS, 0 XMMWUYECKOM PaBHOBECUW, pacTBOpax M AUCMEPCHbIX CUCTeMAX; (DaKTO/IOrMYecKue
CBeleHMsi 0 CBOMCTBax, COCTaBe, MO/yYeHUM W 6e30MNacHOM MCMOMNb30BaHUN BaXKHEMLLINX HEOPraHMYecKMx BeLlecTB B ObITy U
NPaKTUYeCKON [eATe/IbHOCTU YesloBeKa, 06LLMX Hay4YHbIX MPUHLMNaX XMMUYeCKOro npov3BoACTBa;

*  CHOPMMPOBAHHOCTb YMEHWIA: BbISIBMISATb XapakTepHble NpU3HaKku NOHATWI, yCTaHaBNMBaTb UX
B3aMMOCBS3b, UCM0/1b30BaTb COOTBETCTBYOLLME NMOHATUS MPU ONUCAHUM HEOPTaHUYECKUX BELLECTB U UX NpPeBpaLLeHuii;

*  ChOpMMPOBAHHOCTb YMEHWUSA UCMO0/Ib30BaTb XMMWYECKYID CUMBOJSIUKY [ COCTaB/IEHUA (DOPMY/T BELLECTB W YPaBHEHUA XUMUYECKUX
peakuuin, cuctemaTmnyeckyto HomeHknatypy (IUPAC) 1 TpyBUabHble Ha3BaHWA OTAE/IbHbIX BELLECTB;

e ChopMMPOBAHHOCTb YMEHWUS OMNpefeNiiTb Ba/IEHTHOCTb U CTEMeHb OKUCNEHUS XMMUYECKUX 3/1EMEHTOB B COEAVHEHUSIX, BUL XUMUYECKOM
CBA3N (KOBa/IEHTHAs, MOHHasA, MeTa/lInYecKas, BOAOPOLHAs), TUN KPUCTA/INIMYECKOW PELLETKM KOHKPETHOIO BELLECTBa;



ChopMMPOBAHHOCTb YMEHNA 06 BACHATL 3aBUCUMOCTb CBOMCTB BELLECTB OT BMAA XUMUYECKOW CBSA3M U TUNA KPUCT/I/IMYECKON PELLETKN,
06MEHHbIN 1 JOHOPHO-aKLLeNTOPHbIN MexaHM3Mbl 06pa3oBaHMst KOBaJIEHTHOM CBA3W;

ChopMMPOBAHHOCTb YMEHWIA: KnacCuuumMpoBaTb: HEOpPraHMYeckue BeLLecTBa Mo KX COCTaBy, XUMUYECKME peakuun Mo pas/MyHbIM
npu3Hakam (4ncny M CocTaBy pearvpyrowimx BeLLeCTB, TernsioBOMY 3((eKTy peakuun, U3MEHEHUIO CTENeHen OKWUCNEeHWUs 3/1eMEHTOB,
o6paTMMOCTK, ydyacTUio Katasm3atopa v Jpyrue); caMoCTOSATe/IbHO BbIOMPaTh OCHOBAHUA MU KPUTEPUWN AN Knaccupukaunm myvaemMbix
BELLLECTB M XUMUYECKUX peaKLuid;

COpMMPOBAHHOCTL  YMEHUSA pacKpbiBaTb  CMbIC/T  Mepuoguyeckoro 3akoHa [ W. MeHgeneeBa W [eMOHCTPMpOBaTb  €ro
CUCTEMATU3NPYIOLLYHO, O6BACHUTENBHYIO U MPOTrHOCTUYECKYHO (DYHKLUNW;

ChopMMPOBAHHOCTb YMEHWUI: XapakTepu3oBaTb 3/1IeKTPOHHOe CTPOEHME aTOMOB UM MOHOB XMMWUYECKUX 3/1EMEHTOB MepBOro-4eTBEPTOro
nepuogos Mepuognyeckoin cuctemsl O.. MeHfeneeBa, UCNob3ys NOHATUS «3HEPTreTUYECKME YPOBHU», «3HEPreTUYecKre NogypoBHM»,
«S-, p-, d-aTOMHble opbUTa/IM», «OCHOBHOE W BO36YXXAEHHOe 3HEpreTMYecKMe COCTOSHUS aTtoma»; O0O6bACHATb 3aKOHOMEPHOCTU
N3MEHEHUS CBOMCTB XMMWYECKMX 3/IEMEHTOB U UX COeLMHEHWI Mo nepuojamM 1 rpynnam Mepuoguyeckon cuctembl . V. MeHpeneeBa,
Ba/IEHTHble BO3MOXXHOCTU aTOMOB 3/1EMEHTOB Ha OCHOBE CTPOEHUA UX 3/1EKTPOHHbIX 060/104€EK;

ChopMMPOBAHHOCTL  YMEHWIA: XapakTepu3oBaTb (onucbiBaTh) oblwmne  XMMUYecKue CBOMCTBA  BeLLECTB pasNN4YHbIX
K/1accoB, MOATBEPXKAaTb CYLLIECTBOBAHME TEHETUYECKON CBA3M MeXJy HeopraHM4yeCKMMU BeLeCTBaMUM C MOMOLLbI  YpaBHEHWI
COOTBETCTBYIOLLNX XMMUYECKUX peaKLmii;

COPMMPOBAHHOCTL  YMEHWUS PaCKPbIBaTb  CYLLHOCTb:  OKWUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX — peakLuili  NoCpeiCcTBOM  COCTaB/IeHUSA
3NEeKTPOHHOro 6anaHca 3TUX peakumii; peakunin MOHHOTO 06MeHa MYyTEM COCTaB/IEHUS UX MOJMHbIX M COKPALLEHHbIX MOHHbIX YPaBHEHWN;
peakLumMii rMAponun3a; peakumii KomniaekcoobpasoBaHms (Ha NpuMepe rMapoKCOKOMIMIEKCOB LUMHKA U aIIOMUHUSA);

COPMMPOBAHHOCTL  YMEHUS 00bACHATL 3aKOHOMEPHOCTM MNPOTeKaHUs XUMWUYECKMUX pPeakuuil C YYETOM WX 3HEPreTU4ecKmx
XapaKTePUCTUK, XapakKTep W3MEHEHUS CKOPOCTU XMMMUYECKOM peakuuu B 3aBUCMMOCTM OT Pas/IMyHbIX (PaKTOpOB, a Takxke XapakTtep
CMELLEHMA XMMNYECKOr0 PaBHOBECUS MO/ B/IMSHVEM BHELLHUX BO3AeCTBUI (NpuHUMn Jle LLaTenbe);

ChopMMPOBAHHOCTb YMEHUSA XapaKTepn3oBaTb XMMUYECKME peakuun, nexaliye B OCHOBe NMPOMbILLZIEHHOrO MOMyYeHUst CEPHON KUC/OTB,
aMMmMaka, o6LiMe HayuHble MNPUHLMMBI XMMUYECKUX MPOU3BOACTB; Lie/1ec006pasHOCTb MNPUMEHEHUS HEOPraHWYecKMX BeLLecTB B
NPOMbILL/IEHHOCTU U B ObITY C TOYKM 3pEHNSI COOTHOLLIEHUS PUCK-M0/1b33;

ChopMMPOBAHHOCTb BNAfleHNs1 CUCTEMOW 3HaHWI 0 MeTofax Hay4yHOro Mno3HaHWSA ABMEHWA MPUPoAbl - HabNoLeHWe, K3MepeHue,
MOZEe/IMPOBaHWe, 3KCNePUMEHT (peasibHbl U MbIC/IEHHbIN), UCMOMb3yeMblX B ECTECTBEHHbIX HayKaxX, YMeHUS MPUMEHATb 3TU 3HaHWUS Mpn
9KCMEPUMEHTA/IBHOM UCCMefOBAHUN BELLECTB U /1 0OBbACHEHUSA XUMUYECKUX SABMIEHUIA, UMEKLMX MeCTO B Mpupoje, NpaKTUYecKon
[eATeNbHOCTUN YesioBeKa U B MNOBCEAHEBHOM XXU3HN;

COPMMPOBAHHOCTL YMEHUSA BbIABNATL B3aUMOCBSA3b XMMUYECKUX 3HAHWIA C MOHATUAMU U NPeACcTaBleHUAMN LPYrMX ecTecTBEHHO-
Hay4HbIX NpeaMeTOoB /151 60/1ee 0CO3HAHHOI0 NOHUMAHUA MaTepUasibHOro eANHCTBA MUPa,;

COpMMPOBAHHOCTb YMEHUSA NPOBOAUTL PacyéTbl: C MCMO/Ib30BAHMEM MOHATUIA «MmaccoBas [0/1S BeLecTBa B pacTBOpPe» U «MoOfspHas
KOHLIEHTpauus»; mMaccbl BellecTBa Uiy 06bEMa rasa rno U3BecTHOMY KOJIMYECTBY BeLLecTBa, Macce WM 06bEMY O4HOM0 M3 yYacTBYHOLLMX



B peakuMu BeLLeCTB; TEMJI0BOro apdeKkTa peakumm; 3Ha4eHMs BOLOPOAHOrO nokasaTens pacTBOPOB KWUC/IOT WU LUeN0Yerd ¢ U3BECTHOM
CTeneHb Aguccoumanmm; maccbl (06bEMaA, KOMMYeCTBa BeLLECTBa) NPOAYKTa peakuuu, ecnin 04HO U3 UCXOLHbIX BeELLeCTB AaHO B BuUie
pacTBopa ¢ onpegesiéHHOM MaccoBOWN A0s1eli pacCTBOPEHHOIO BeLLeCTBa WM AaHO B M30bITKE (MMeeT MpuUMecK); LONM BbIXOAa MPoayKTa
peakumn; 06bEMHbIX OTHOLUEHWN ra3oB;

ChOPMUPOBAHHOCTb YMEHWIA: CAMOCTOATE/IbHO M/IAaHUPOBAaTb U MPOBOAUTE XUMUYECKUIA IKCNEPUMEHT (MpoBeAeHNe peakunii MOHHOIO
obMeHa, MOATBEPX/JEeHNEe KayeCTBEHHOI0 COCTaBa HEOpPraHWYecKMX BeLLecTB, OnpefesieHne cpefbl PacTBOPOB BELUECTB C MOMOLLbHO
WHAMKATOPOB, M3y4YeHWe BNSHUSA Pas3/InyHbIX PAKTOPOB Ha CKOPOCTb XMMWYECKOW peakuun, peLleHune 3KCNepuMeHTasIbHbIX 3ajad Mo
TeMaMm «MeTanibl» U «HemeTannbi») ¢ co6n0geHMeM npaBua  6e30MacHOro obpaileHns ¢ BewectBamuM U 1abopaTopHbIM
obopygoBaHvem, (HOPMyNNMPOBaTh Lieflb UCC/IEA0BaHMSA, NPeACTaBAATb B pa3/IMYHON (PopMe pe3ynibTaTbl IKCMEPUMEHTA, aHa/IM3MPOBaTb U
OLeHMBaTb X LOCTOBEPHOCTb;

ChOPMUPOBAHHOCTb YMEHWIA: COOM0AATL MpaBuia nosb30BaHUSA XMMUYECKOM NOCcyoi 1 nabopaTopHbIM 060pyA0BaHMeM, 06paLLeHuns C
BeLecTBaMu B COOTBETCTBMM C MHCTPYKUMSMU MO BbINO/IHEHMIO 1abopaTopHbIX XMMUYECKUX OMNbITOB, 3KOMOMMYeCKM LienecoobpasHoro
noBejeHNs B 6bITYy 1 TPYAOBOW [eATE/IbHOCTU B LIENSAX COXPAHEHUSA CBOEr0 340P0BbS, OKPY>KatoLLLEe NPUPOLHONA Cpefbl U AOCTUXKEHUS eé
YCTOMUMBOr0 pPas3BUTKSA, 0CO3HABATb ONACHOCTb TOKCMYECKOro [eiCTBMS Ha >KMBble OpPraHusMbl OMpefenéHHbIX HeopraHU4ecKux
BeLLeCTB, NMOHMMAasA cmblicn nokasarend MNAK;

ChOPMUPOBAHHOCTb YMEHWNIA: OCYLLECTBNATL LiesieHanpaB/ieHHbI MOUCK XUMUYECKON MH(OpMaLUKn B pas/iMyHbIX UCTOUHUKAX (Hay4yHas
N y4yebHO-HayyHas fiMTepatypa, CpPeAcTBa MaccoBOW WHGopmauuu, WHTEPHET U [pyrue), KPUTUYECKN aHa/IM3MpoBaTb XUMUYECKYHO
nMHopmaumto, nepepabaTbiBaTb €€ 1 UCNO/b30BaTh B COOTBETCTBUU C NMOCTaB/IEHHOM YUYe6HOW 3agadel.
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06pa3oBaTeNbHbIE PeCypChl

Bcero  KoHTpOnbHble MpakTnyeckume

paboThbl paboTbl
39
31 1 3 Brbnmoteka LIOK
https://m.edsoo.ru/7f41837c
23 1 2 Bubnroteka LIOK
https://m.edsoo.ru/7f41837c
54
9 Bubnmoteka LIOK
https://m.edsoo.ru/7f41837c
9

102 4


https://m.edsoo.ru/7f41837%d1%81
https://m.edsoo.ru/7f41837%d1%81
https://m.edsoo.ru/7f41837%d1%81

MOYPOYHOE MJIAHMPOBAHUE

10 KNNACC
Ne Tema ypoka
n/n
1  DneKTpPOHHOe CTPOeHWe aTtoma yrreposa (OCHOBHOe 1

10

1

12

BO30Y)KAEHHOE COCTOSIHWSY). BaneHTHbIE BO3MOXHOCTI
aroma yrnepoga

XUMMYecKas CBs3b B OPraHNYeCKMX COeANHEHMSIX.
MexaHn3Mbl 06pa3oBaHNA KOBa/IEHTHOM CBSA3W, Crocobbl
paspbIiBa CBS3eM

Teopuyst CTPOEHNS OPraHNYECKMX CoeANHEHN A. M.
ByTtreposa

Buabl n3omMepun: CTPYKTYpHasi, MPOCTPaHCTBEHHAS.
ONeKTPOHHbIE 3PMEKTLI B MOJIEKYSIAX OPraHNYeCcKmX
COEVNHEHWIA

MpeacTasneHve 0 KNaccUrKaLmm 1 cucTeMaTyecKas
HomeHKTaTypa (ITUPAC) opraHN4YecKmX BELLECTB

Knaccumkaupms peakumii B OpraHUYeCKon XMMmm

MpeameT 1 3HaYeHne OPraHNYECKO XUMKW,
npeacTaB/ieHie 0 MHOr006Pasn OpraHNYecKnX
COEVHEHWIA

Cvictematusaumsi 1 0600LLEHME 3HAHWIA MO Teme

A/KaHbI: rOMOJIOrMYeCKniA psg, obLuas opmyna,
HOMEHK/1aTypa 1 N30Mepus, 3/1EKTPOHHOE U
NPOCTPaHCTBEHHOE CTPOEHNE MOJIEKY/T

Dr3nYECKME 1 XMMNYECKWE CBOMCTBA aNlkaHoB

HaxoxaeHve ankaHoB B npmpoae. Cnocobbl NosmyyeHnst 1
NpVYIMeHeHWe afikaHoB

LivkrnoasikaHbl: 06Las hopMy/ia, HOMeHK/IaTypa 1

paboThbl

Konn4ectso yacos
Bcero KoHTponbHble TpakTuueckme W3YYeHUA

paboThbl

ONeKTPOHHbIE LMPPOBbIE
obpasoBaTe/ibHble pecypchbl

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnroteka LIOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

No Tema ypoka KonnyectBo 4YacoB Jarta ONIeKTPOHHbIe UNppoBbIE

I'I/I'I Bcero KOHTpoanble rlpaKTMLleCKVle l/I3y'-IEHI/|$=| 06pa3OBaTeﬂbele pecprbI
paboThbl paboThbl
N30Mepusi, 0CO6EHHOCTI CTPOEHUSA Y XUMNYECKIMX https://rn.edsoo.ru/7f41837c
CBOICTB, CNOCOObI MOyYeHWS U MPUMEHEHWE
13 PeuleHvie pacyéTHbIX 334a4 Ha onpefeneHve 1 Bubnmoteka LIOK
MOJIEKYNAPHOM (hOPMY/Ibl OPraHNYecKoro BeLLeCTBa Mo https://rn.edsoo.ru/7f41837c

MaccoBbIM A0N5IM aTOMOB 3/1EMEHTOB, BXOAALLYX B €ro
cocTaB. CucteMaTuzaums U 0600LLEHME 3HAHWIA NO TEMe

14  AVIKeHbI: FOMOJIOMMYECKUIA psig, 06Lan opmyna, 1 Bnbnmoteka LIOK
HOMEHK/1AaTYpPa, 3/1EKTPOHHOE U NPOCTPaHCTBEHHOE https://rn.edsoo.ru/7f41837¢c
CTpoeHne Mosekyn. CTPYKTypHast U LiC-TpaHc-1U3oMepust
a/IKeHOB

15  Dur3MYECKME N XMMNYECKIME CBOMCTBA a/lkeHOB. [MpaBuio 1 Bubnmoteka LIOK
MapkoBHNKOBa https://rn.edsoo.ru/7f41837c

16 Cnocobbl No/TyyYeHNss U NPUMEHEHVE a/TKEHOB 1 Bubnmoteka LIOK

https://rn.edsoo.ru/7f41837c

17 TlpakTnyeckas pabota Ne 1o Teme “'TlonydveHve sTuneHa 1 1 Bubnmoteka LIOK
N N3yYeHE ero CBOICTB"" https://rn.edsoo.ru/7f41837¢c

18 PelueHVe pacyETHbIX 3ada4 Ha onpeaeneHme 1 Bubnmoteka LIOK
MOJIEKYIPHON (POPMY/Tbl OPraHNYeCKOro BELLECTBa https://rn.edsoo.ru/7f41837c

19 ANKagveHbl: COMPsKEHHbIE, U30MNPOBaHHbIE, 1 Brbnroteka LIOK
KyMy/IMpoBaHHble. OCO6eHHOCTU 3/IEKTPOHHOI0 https://rn.edsoo.ru/7f41837c
CTPOEHMA

20 XuMU4ecKure CBOCTBA COMPSXEHHbIX AVEHOB 1 Bubnvoteka LIOK

https://rn.edsoo.ru/7f41837c

21 Cnocobbl MoyyYeHUst 1 NPUMEHEHVE a/TKaveHOB 1 Bubnnoteka LIOK

https://rn.edsoo.ru/7f41837c

22  ANKVHbI: TOMOSIOrMYECKMIA psig, 06Lwas dopmyna, 1 Bubnmoteka LIOK
HOMEHK/aTypa, 3NeKTPOHHOE M NPOCTPAHCTBEHHOE https://rn.edsoo.ru/7f41837c
CTPOeHWe MOJIEKY/, (I3MYECKIE CBOMCTBA

23 XMMWYECKME CBOCTBA a/IKUHOB 1 Brbnnoteka LIOK

https://rn.edsoo.ru/7f41837c


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

No
n/n

24

25

26

27

28

29

30

31

32

33

34

35

36

37

Tema ypoka

KauecTBeHHble peakLyn Ha TPOVHYHO CBsi3b
Cnocobbl Mosy4YeHUs U NPUMEHEHWE a/IKUHOB

PeLLieHMe 33a4: PacyéThbl M0 YPaBHEHMIO XMMUYECKOI
peaKLmm

Cvictematmsaumsi 1 0606LLIEHME 3HAHWI MO TeMe

ApeHbl: FOMOIOrMYecKuiA psag, obLuas hopmyra,
HOMeHK/IaTypa. SMeKTPOHHOE M MPOCTPaHCTBEHHOE

CTpOeHWEe MOMEKYN 6eH30/1a U TOJyosa, UX IU3NYECKMe
cBoOicTBa

XUMMYECKME CBOIACTBA apeHOB: peaKLim 3aMeLLiEHSs

XMMUYECKME CBOCTBA apeHOB: peaKLm NPUCcoeaNHEHS,
OKWC/IeHWe roMosioroB 6eH3ona

OC06EHHOCTU XMMMUYECKIMX CBOMCTB CTUPO/A

PeLiieHVe pacyéTHbIX 3a4a4 Ha onpeieneHve
MOJIEKYNSAPHOM (hOPMY/Ibl OPraHNYecKoro BeLLeCTBa

Cnocobbl Mosy4YeHUs U NPUMEHEHVE apeHOB

MeHeTMYeCKas CBSA3b MEXAY PasIMYHbIMM Kiaccamm
YIrN1eBOAOPOAO0B

Pacu4éTbl M0 ypaBHEHUSIM XUMMUYECKMX PeaKLiA.
Cvictematmsaumsi 1 0606LLIEHME 3HAHWI MO TeMe

MpupogHbIi ras. MonyTHble HepTSAHbIE rasbl

KaMeHHbII yronb 1 NpPofyKTbl ero nepepatoTku

Bcero KoHTponbHble [MpakTuyeckue Y3YHEHUA

1

1

KonnyecTtBo yacoB

paboThbl

paboThbl

Jata

JNeKTPOHHbIE LU(pPOBbIe
o6pasoBaTenbHble pecypchbl

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnroteka LIOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne Tema ypoka Konnyectso yacos Jata ONeKTPOHHbIE UngpoBbIe
n/n Bcero KoHTponbHble [MpakTuueckue Y3YH4eHUA obpasoBaresibHbIe pecypchbl
paboThbl paboThbl
https://rn.edsoo.ru/7f41837c
38 Hedhtb 1 cnocobbl eé nepepaboTKW. MpumeHeHWe Brbnmoteka LIOK
MPOLYKTOB MepepaboTKn HedpTw https://rn.edsoo.ru/7f41837c
39 [eHeTnYecKas CBA3b MeXXay pas/IMyHbIMU Kaccamm Bubnmoteka LIOK
Yr1eBOJ0POJ0B https://rn.edsoo.ru/7f41837c
40 TanoreHonpov3BOAHbIE YIIEBOAOPOLOB: 3/IEKTPOHHOE Bubnuoteka LIOK
CTPOEHUE; peakumn 3ameLLEHNsT rasioreHa https://rn.edsoo.ru/7f41837¢c
41 [eicTBuME LLEMNOYEN HA ra/ioreHNpPon3BOAHbIE. Bubnmoteka LIOK
B3anmopeiicTBMe auranoreHasIkaHoB ¢ MarHVeM 1 https://rn.edsoo.ru/7f41837c
LVHKOM
42 CucteMaTuzaums U 0606LLEHME 3HAHWIA NO pa3aeny Brbnmoteka LIOK
""Yrnesogopoab! https://rn.edsoo.ru/7f41837c
43  KoHTpo/ibHasa paboTa rno Teme "'Yrnesogopogb!' 1 Bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c
44  TpefenbHble 0HOATOMHbIE CMIMPTbI: FOMOIOMNYECKNIA Brbnmoteka LIOK
psig, 06LLas hopmysia, CTPOEHME MOMEKY/T, U30MeEpS, https://rn.edsoo.ru/7f41837¢c
HOMeHK/aTypa, Knaccumkauus, (prsmnyeckme cBoiicTea
45  XUMMYeCcKUe CBOMCTBA Npefe/ibHbIX OAHOATOMHbIX Brbnnoteka LIOK
CrMpTOB https://rn.edsoo.ru/7f41837c
46  Cnocobbl MONY4YeHMS 1 MPUMEHEHME OAHOATOMHbIX Brbnmoteka LIOK
crnvpToB https://rn.edsoo.ru/7f41837c
47 TlpocTble admpbl: HOMEHKNATYpPa 1 U30Mepus, Bubnmoteka LIOK
0CO6EHHOCTW (IM3NYECKMX U XUMUYECKUX CBOICTB https://rn.edsoo.ru/7f41837c
48 MHoOroatomHble CNPTbI: ITUIEHI/IMKO/L N TNNLEPVIH, NX Bubnnoteka LIOK
(hM3MYECKIME U XUMUYECKME CBOCTBA https://rn.edsoo.ru/7f41837c
49  Cnocobbl Mony4eHa 1 NpUMeHeHe MHOMOATOMHbIX Bubnmoteka LIOK
CrMpTOB https://rn.edsoo.ru/7f41837c
50 ®eHOM: CTPOEHUE MOMEKY b, IM3NYECKIMe CBOICTBA. Bubnuoteka LIOK

TOKCWYHOCTL (heHoNa

https://rn.edsoo.ru/7f41837¢c


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne Tema ypoka Konnyectso yacos Jata ONeKTPOHHbIE UngpoBbIe
n/n Bcero KoHTposbHble [MpakTuueckue 43y4eHUs — obpasosaTefibHble pecypebl
paboTbl paboThbl
51 XvMWYecKue CBOMCTBA (heHoMa Bubnnoteka LIOK
https://rn.edsoo.ru/7f41837¢c
52 Cnocobbl NosyyeHNs U NpuUMeHeHVe heHoa Bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c
53 [MpakTnyeckas pa6ota Ne 2. PeluieHve 1 Bubnmoteka LIOK
3KCNEPUMEHTa/TbHBIX 33aa4 Mo Teme ""CrvpTbl 1 (eHoNbI' https://rn.edsoo.ru/7f41837¢
54 CucTemaTusaums U 0606LLIEHNE 3HAHWIA MO TeMe Brbnnoteka LIOK
https://rn.edsoo.ru/7f41837c
55 AJbAernabl U KETOHbI: 3/1EKTPOHHOE CTPOeHMe Brbnroteka LIOK
Kap6OHW/BLHOW rpynrbl; FOMOJIOrMYeCKe psibl, 00LLas https://rn.edsoo.ru/7f41837c
(hopmyria, M30MepUA U HOMEHK/TaTypa
56 Aubgernabl N KETOHbI: (PM3NYECKMe CBOMCTBA; peakLum Bubnmoteka LIOK
NpUCcoeaHeHUS https://rn.edsoo.ru/7f41837c
57 Peakumv OKUCNEHUS N KaYeCTBEHHbIE peaKLin Brbnmoteka LIOK
a/bErnaoB N KETOHOB https://rn.edsoo.ru/7f41837¢c
58 Cnocobbl NosyyeHNs anbiernaoB U KETOHOB Bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c
59 3omepus 1 HOMeHK/IaTypa KapboHOBbIX KUC/IOT, UX Bubnmoteka LIOK
(hv3nyecKme CBOMCTBA https://rn.edsoo.ru/7f41837c
60 XuMMYECKUEe CBOIMCTBA NpeagsibHbIX OAHOOCHOBHbIX Brbnmoteka LIOK
Kap6OHOBbIX KUC/OT https://rn.edsoo.ru/7f41837c
61 Oc06EHHOCTM CBOMCTB MypPaBbUHON KUC/IOTbI. Bubnmoteka LIOK
MHoroo6pasne KapboHOBbIX KUCIOT https://rn.edsoo.ru/7f41837c
62 OCOBEHHOCTW CBOMCTB: Henpese/ibHbIX 1 apOMaTUYECKUX Bubnnoteka LIOK
Kap6OHOBbIX, AVKAPOOHOBbLIX, MAPOKCUKAPOOHOBbIX https://rn.edsoo.ru/7f41837c
KMCOT. MpeAcTaBUTENM BbICLLMX KapOOHOBbLIX KUCIOT
63 TMoHATME 0 NPOM3BOAHBLIX KapOOHOBbLIX KUCIOT Bubnnoteka LIOK
https://rn.edsoo.ru/7f41837¢c
64 Cnocobbl NOMyYeHUs1 N NPUMEHEHME KapOOHOBbLIX KUC/IOT Bubnmoteka LIOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne Tema ypoka Konnyectso yacos Jata ONeKTPOHHbIE UngpoBbIe

n/n Bcero KoHTponbHble [MpakTuueckue Y3yHeHUA obpasoBaresibHbIe pecypchbl
paboTbl paboThbl
https://rn.edsoo.ru/7f41837c
65 CnokHble aqmpbIl: FOMOMOrMYECKIWiA psa, obLLas 1 Brbnmoteka LIOK
(hopmyria, M30MepUA U HOMeHK/IaTypa https://rn.edsoo.ru/7f41837c
66 PU3NYECKVE N XMMMYECKWE CBOCTBA 3(h1POB 1 Bubnvoteka LIOK
https://rn.edsoo.ru/7f41837c
67 OOHOOCHOBHbIE NMpefe/bHble KapOoHOBbIE KUC/IOTb, 1 Bubnnoteka LIOK
0COBEHHOCTW CTPOEHMSA UX MOJIEKY/T https://rn.edsoo.ru/7f41837c
68 PelueHMe pacYETHbIX 3a4ay: Mo ypaBHEHMIO XUIMUYECKOM 1 Bubnmoteka LIOK
peakuyK, Ha onpeaesieHvie MoseKyspHoi opmy bl https://rn.edsoo.ru/7f41837c
OpraHM4ecKoro BeLLECTBa
69 [MMpakTnyeckasn pabota Ne 3. PeLueHve 1 1 Bubnnoteka LIOK
3KCMepUMEHTa/IbHBIX 3a4a4 Mo Teme **'KapboHoBble https://rn.edsoo.ru/7f41837c
KMCNOTbI. CroXkHble ajupb!™
70 Kvpbl: CTpOeHMe, (PU3NYECKME U XMMUYECKIE CBOCTBA 1 Bubnnoteka LIOK
(rmaponma) https://rn.edsoo.ru/7f41837¢c
71 Oc0o6EeHHOCTM CBOMCTB XKMPOB, COAEPXKaLLMX OCTaTKu 1 Bubnmoteka LIOK
HenpeaenbHbIX XXUPHBIX KACMOT. XKnpbl B NpUpoge https://rn.edsoo.ru/7f41837c
72  MbUa Kak co/n BbICLUMX KapOOHOBbLIX KMC/OT, X 1 Brbnnoteka LIOK
MotoLLee fercTaume. MOHATYE O CUHTETUYECKUX MOKOLLIMX https://rn.edsoo.ru/7f41837c
cpescteax (CMC)
73 [eHeTnyecKas CBSA3b YI/1eBOA0OPOLOB U 1 Bubnmoteka LIOK
KW1C/TOPOACOAePXKaLLMX OpraHNYeCKNX BELLIECTB https://rn.edsoo.ru/7f41837c
74  PacyéTbl M0 yPaBHEHWAM XMMUYECKIMX peaKLniA 1 Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c
75 Cwuctematmsaums 1 0606LLIEHNE 3HaHWIA MO Teme 1 Brbnnoteka LIOK
https://rn.edsoo.ru/7f41837c
76  OOLLas xapaKTepucTUKa Yr/IeBOAOB W KraccumKkauys 1 Bubnnoteka LIOK
yrnesofos (MOHo-, An- 1 rnonucaxapuipl) https://rn.edsoo.ru/7f41837¢c

77 MoHocaxapubl: m3NYeCcKyie CBONCTBA U HAXOXeHVe B 1 Bubnvoteka LIOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

No
n/n

78

79

80

81

82

83

84

85

86

87

88

89

90

Tema ypoka

npvpose
INpriMeHeH e rOKO3bI, eé 3HayeHVe B
YKM3HEEATENIbHOCTY OpraHu3Ma

[Jvicaxapuppl: caxaposa, Ma/bT03a 1 JTaKTo3a.
HaxoxzaeHve B Np1pogae 1 NPYMEHEHVIE AVCaxapuioB

Monvcaxapuabl: CTPOEHVE MAKPOMOSIEKY/T, (3UUECKYIE U
XUMMYECKUE CBOICTBA, NPUMEHEHME

MoHsITME 06 UCKYCCTBEHHbIX BOIOKHAX

PelLLieHMe pacyeTHbIX 3aa4 Ha onpeaesieHVe Jou
BbIX0Aa MPO/yKTa peakLm OT TEOPETUUECKU
BO3MOXHOI0

CucteMaTmsaumsa U 0606LLIEHME 3HAHWIA MO pasgeny

KoHTponbHas paboTta rno Teme *'Kucropoacofepattipe
opraHnyeckme coegnHeHns""

AVMMHBI: KnaccumKaums, CTpoeHVe MOJIEKY/1, OOLLIas
(hopmyria, 130MepUsl, HOMEHK/IATYPa 1 (PU3NYECKME
cBolCTBa

XuMmnyeckue CBOMCTBA anhaTUUeCKNX aM1HOB

AHWIVH: CTPOEHNE aHWIMHA, 0CO6EHHOCTM XUMMYECKIMX
CBOVCTB aHW/IMHA

Cnocobbl MOsTy4YeHUs U NPUMEHEHVE aNU(ATNHECKUX
aMVHOB

AMMHOKWC/IOTbI: HOMEHK/IATYpa 1 U30MepUs,
(hmsnueckuie ceolicTBa. OTae/bHbIE NPeACTaBUTENN a-
aMUHOKMC/IOT

XMMYECKVe CBOMCTBa aMUHOKUCIOT, X B1OMOrnyecKoe

paboThbl

Konnyectso yacos
Bcero KoHTponbHble [lpakTuyeckue W3ydeHUs

paboThbl

OMeKTPOHHbIE LngpoBbIe
°6pa3® BaTe/bHble pecypchl

https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c

Bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnroteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c

Bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnnoteka LIOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

No
n/n

91

92

93

94

95

96

97

98

99

100

101

102

Tema ypoka

3HaueHVe aMUHOKMCNOT. CYHTE3 1 rMaponn3 NenTuaoB
Benku Kak NpupoaHble NosMMEPbI; CTPYKTYPbI 6e/1KOB

XMmnyecKue cBoiicTBa 6e1KoB

A30TCofepXKaLLMe reTeEPOLMKIINYECKUE COEAVHEHMS.
Hyk/eMHoBbIe KVCMOTbI: COCTaB, CTPOEHUE U
6ronormnyeckas posb

MpakTnyeckasn paboTa Ne 4. PelLieHne
3KCMepyMeEHTaSIbHBIX 334a4 Mo Teme ""A3oTcofepXxalLye
OpraHM4yeckyie coeguHeHns"

MpakTnyeckasn paboTa Ne 5. PelLieHne
3KCreprMeHTasIbHbIX 3a4a4 Mo Teme "'PacrosHasaHve
OpraHMyecKmX CoeNHEHNIA""

KoHTponbHast paboTa rno Teme ''A30TcoaepykalLme
OpraHM4yeckue coeguHeHns™

OCHOBHbIE MOHSTUA XMW BbICOKOMOSIEKYNSIPHBIX
COeAVIHEHWIA N METOAbI X CMHTE3a —NOoMMePM3aLMs 1
MO/IMKOHAEHCALVIS

MnacTmacchbl. YTunsaums v nepepaboTka niacTmka

QnacToMepbl: HaTypasibHbIA CUHTETUYECKME KayUyKW.
Pe3nHa

BosiokHa: HaTypasibHble, UCKYCCTBEHHbIE,
CUHTETUYECKME. [onnmepbl CreLyanbHOro HasHaueHns

MpakTnyeckasn paboTa Ne 6. PeLLieHne
3KCMepyMeHTasIbHbIX 33434 Mo Teme "'Pacro3HasaHve
naacTMacc 1 BOSIOKOH"'

O0600LLeHNEe 1 cUcTeMaTM3aUMA U3yHeHHOro MaTepuaia
Mo Teme "'BbICOKOMOSIEKYNAPHbIE COeaNHEHNA""

KonunyectBo 4acos Jata

Bcero KoHTponbHble [MpakTudeckue Y3Y4eHUA
paboThbl paboTbl

ONeKTPOHHbIE UngpoBbIe
obpasoBaresibHbIe pecypchbl

https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c
Brbnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837c
Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c
Brbnroteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837¢c


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne Tema ypoka Konnyectso yacos Jata ONeKTPOHHbIE UngpoBbIe
n/n Bcero KoHTponbHble [MpakTuueckue Y3YH4eHUA obpasoBaresibHbIe pecypchbl
paboThbl paboThbl

OBLLUEE KONMYECTBO YACOB MO NPOrrPAMME 102 3 6

11 KNACC

Ne Tema ypoka Konun4yectso yacoB Jarta ONeKTPOHHbIE LMPPOBbIE

n/m Bcero KoHTpo/ibHble [MpakTuyeckue WSYUEHUS  0bpasoBaTes/bHble pecypcbl

paboTbl paboThbl

1 Atom. CocTaB aTOMHbIX SeP. XMMUYECKUNIA 3/IEMEHT. Bubnuroteka LIOK
M3oTonbl https://rn.edsoo.ru/7f41837c

2  CTpoeHMe 3/1eKTPOHHBbIX 060/104EeK aTOMOB, KBaHTOBbIe Bnbnmoteka LIOK
yncna https://rn.edsoo.ru/7f41837¢c

3  Knaccumkaumss XMMUYeCKNX 3f1eMeHTosB (s-, p-, d-, f- Bubnmoteka LIOK
3/1IEMEHTbI) https://rn.edsoo.ru/7f41837c

4 PacnipefieneHvie 3/1eKTPOHOB M0 aTOMHbIM OpOUTasIAM Bubnnoteka LIOK

https://rn.edsoo.ru/7f41837¢c

5  OJ/IeKTPOHHbIE KOH(UrypaLumm aToMoB 3/1EMEHTOB B Bubnmoteka LIOK
OCHOBHOM U1 BO36Y)XEHHOM COCTOSIHWM https://rn.edsoo.ru/7f41837c

6  ONEKTPOHHbIE KOH(UIypaLmm NOHOB. Bubnmoteka LIOK
ONeKTPOOTPULATENBLHOCTL https://rn.edsoo.ru/7f41837c

7  TMepvoanyeckunii 3aKoH 1 Mepuognyeckas cructema Brbnmoteka LIOK
XUMUYeCKUX anemeHToB [, . MeHgaeneeBa, CBs3b C https://rn.edsoo.ru/7f41837¢
COBPEMEHHOI TEOPWEN CTPOEHUST aTOMOB

8  3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMMNYECKMX Bubnnoteka LIOK
3/1EMEHTOB 1 06pa3yeMbIX MU MPOCTbIX N CIOKHBIX https://rn.edsoo.ru/7f41837c
BELLIECTB M0 rpynnam v neprogam

9  Cwucremarmsaums 1 0606LLIEHNE 3HAHWIA MO TeMe Brbnmoteka LIOK

https://rn.edsoo.ru/7f41837¢c
10 Bugbl xmunyeckoii cBsasn. MexaHr3mbl 06pa3oBaHuA Bubnvoteka LIOK

KOBa/1eHTHOIA CBS3W. BofiopoaHas cBsisb.

https://rn.edsoo.ru/7f41837c


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

No
n/n

1

12

13

14

15

16

17

18

19

20

21

Tema ypoka

MeXXMOEKYSIPHbIE B3aVIMOAEACTBIS

BaneHTHOCTb U Ba/leHTHbIE BO3MOXHOCTWM aToMOB. CBSi3b
3N1EKTPOHHON CTPYKTYPbl MOJIEKY/T C UX FEOMETPUYECKMM
CTPOEHVEM

MpeAcTaB/eHysi 0 KOMIIEKCHBIX COEAVMHEHUSX: COCTaB U
HOMeHK/IaTypa

BeLLiecTBa MOMEKYNSPHOTO M HEMOJEKYSIPHOIO CTPOEHKSA.
Tunbl KPUCT/VIMYECKYIX PELLIETOK W CBOVCTBA BELLIECTB

MNoHATMe 0 AucnepcHbIX cucTemax. MNpeacTasneHue o
KO/IIOMAHBIX pacTBopax

VICTVHHbIE PacTBOPbI: HaCbILLEHHbIE 1 HEHACBILLEHHbIE,
pacTBopMMOCTb. Kpuctaniormaparbl

Cnocobbl BbIPaXKEHNS KOHLIEHTPALIMM pacTBOPOB

[T

PeLuieHVe 3a/ia4 € UCMONb30BaHMEM MOHATUIA "MaccoBast
[IONA pacTBOPEHHOIO BeLLecTBa'", "'MosiApHas
KOHLeHTpauua™

Knaccudmkauma 1 HoMeHKIaTypa HeopraHNYeCKnx
BELLIECTB

Cvictematumsaumsi 1 0600LLEHME 3HAHWI M0 TeEMe

KoHTposbHas paboTta rno Temam "'CTpoeHVe aTtoma.
Meproanyecknii 3aKoH 1 Meproanyeckast cuctema
XUMNYECKNX 3nemeHToB [. V. MeHgeneesa'’, "'CrpoeHve

BewlecTBa. MHoroo6pasue BeLLecTB"

Knaccrmkaums XMMUYecKnX peakLuuii B HEOpraHN4ecKo
1 OpPraHN4ecKon XMMUK. 3aKOH COXPaHeHNs Macchbl
BELLIECTB; 3aKOH COXPaHeHVs 1 MPeBpaLLIEHVst 3HepPrm npu
XMMUYECKUX peaKLnsxX

paboThbl

Konnyectso yacos
Bcero KoHTponbHble [lpaKTu4yeckne un3yyeHUs

paboThbl

ONeKTPOHHbIE UngpoBbIe

°6pa3 °BaTe/bHble pecypchl

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c

Bubnroteka LIOK
https://rn.edsoo.ru/7f41837c
Bubnnoteka LIOK
https://rn.edsoo.ru/7f41837c
Bubnuroteka LIOK
https://rn.edsoo.ru/7f41837¢c
Bnbnmoteka LIOK
https://rn.edsoo.ru/7f41837c
Bubnuroteka LIOK
https://rn.edsoo.ru/7f41837c
Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c

Bubnroteka LIOK
https://rn.edsoo.ru/7f41837c
Bnbnmoteka LIOK
https://rn.edsoo.ru/7f41837c
Brbnroteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

No
n/n

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Tema ypoka

TennoBble 3)heKTbl XMMUUECKNX PEAKLIWIA.
TepMOXMMUYECKME YPaBHEHNS

BbIumC/IeHUS MO YPaBHEHISIM XMMUYECKIX PeaKLmiA 1
TEPMOXVMUYECKM YPaBHEHUSAM

CKOpOCTb XMMUYECKOW peakLyK, eé 3aBUCMMOCTb OT
pas/INYHbIX PaKTOPOB. Katanms 1 Katasmsaropbl

"OMOreHHbIe U reTeporeHHbIle peakLmn

MpakTnyeckass pabota Ne 1o Teme ""BnmsiHVe pasinyHbIX
(haKTOpPOB Ha CKOPOCTb XMMUYECKOM peakumn'™

O6paTVMble 1 HeobpaTUMble peakLn. XUMNYECKoe
paBHoOBeCVe

MpakTnyeckass pabota Ne 2 rno Teme "'BivsiHVe pasniuHbIX
(haKTOpOB Ha MOMOXKEHME XMMMUYECKOr0 paBHoBECUA'™

DneKTponmMTUYecKasn guccoumaums. CubHble U crabble
anekTponuTbl. CTeneHb guccoumanmn

MoHHoe npoun3seaeHme Bofbl. Cpefa BOAHbIX PacTBOPOB.
BogopoaHbIii nokasatens (pH) pacteopa

Maponn3 coneid. PeakLyy, NPOTeKatoLLYE B pacTBOpax
3/IEKTPO/INTOB

MpakTnyeckast pabota Ne 3 rno Teme ""XviMmnyeckue
peakumn B pacTBopax 3/1eKTPO/IMTOB""

OKMC/NTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKLINN.
BadkHelLLIe OKUCIUTENIN U BOCCTAHOBUTE/N
MeTog, 31eKTPOHHOIO (3/1EKTOHHO-MOHHOI0) 6aaHca

3MeKTPO/N3 PACTBOPOB 1 PACT/IaBOB BELLECTB

PeLueHne 3apay PasNNYHbIX TUMOB

KonnyectBo yacoB

Bcero KoHTponbHble [MpakTuyeckne W3YyHeHUA

paboThbl

paboThbl

[ata

JNeKTPOHHbIE LUGPOBbIe
o6pasoBaTenbHble pecypchbl

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnuroteka LIOK
https://rn.edsoo.ru/7f41837¢c

Bnbnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnroteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c

Bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c

BubnroTeka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnuroteka LIOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne Tema ypoka KonnyectBo yacos Jarta ONeKTPOHHbIE UngpoBbIe
n/n Bcero KOHTpo/bHble [MpakTuueckue Y3YHeHUA obpasoBaresibHbIe pecypchbl
paboThbl paboThbl
https://rn.edsoo.ru/7f41837c
37 PelleHve 330a4 pasniMyHbIX TUMOB Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c
38 Cwucremartmsaums 1 0606LLIEHNE 3HAHWIA MO TeMe Brbnroteka LIOK
"XvMnyeckuve peakuyn'' https://rn.edsoo.ru/7f41837c
39 KoHTponbHasa paboTa Mo Teme ""Xummyeckue peakuym'™ 1 Bubnnoteka LIOK
https://rn.edsoo.ru/7f41837¢c
40 [MonoxxeHve HemeTas/10B B MNeprognyeckoli cucteme Bubnmoteka LIOK
XUMUYECKNX anemeHToB . . MeHaeneeBa u https://rn.edsoo.ru/7f41837c
0COBEHHOCTW CTPOEHMSA X aTOMOB. Pur3NYeCKMe CBOCTBA
HeMeTasI10B
41  AINOTPONUS HEMETA/IVIOB (Ha NpUMepe KMC/I0poa, cepbl, Bubnmoteka LIOK
(hocchopa v yrnepoaa) https://rn.edsoo.ru/7f41837c
42 Bogopoa: nosydeHuvie, hsnyeckme N XUMUYeCKme Bubnuoteka LIOK
cBoicTBa. 'vapnabl https://rn.edsoo.ru/7f41837¢c
43 TanoreHbl: HaxoXaeHVe B NPUPOLE, Crocobbl MosTyYeHNs, Bubnmoteka LIOK
(h13rHeCKME U XMMUYECKIE CBOMCTBA https://rn.edsoo.ru/7f41837c
44  TanoreHoBOAOPOAb!. BaxkHelLuMe KUCIOpoACoLepKaLLye Bubnmoteka LIOK
COeANHEHNS rasioreHoB https://rn.edsoo.ru/7f41837c
45  JlabopaTopHble Y NPOMbILLIEHHbIE CMOCOObLI NOTyYeHMS Bubnuoteka LIOK
rasfioreHoB. [puMeHeHWe rasioreHoB U NX COeAVHEHWIA https://rn.edsoo.ru/7f41837c
46 TMpakTnueckasn pabota Ne 4. PelleHve 1 Bubnmoteka LIOK
3KCrepyMeHTasIbHbIX 384a4 Mo Teme "'TasnoreHbI™” https://rn.edsoo.ru/7f41837c
47  Kucnopog: nabopatopHble Y MPOMbILLYIEHHbIE Croco0bI Bubnnoteka LIOK
noslyyeHrs1, (In3nYeckme 1 XMMmn4yeckue cBocTea. O30H. https://rn.edsoo.ru/7f41837c
MpriIMeHeHVe K1cnopoaa 1 030Ha
48 Okcufbl 1 Mepokenabl Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c
49  PelleHMe 3384 pas/IMYHbIX TUMOB Bubnmoteka LIOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

No Tema ypoka KonnyectBo 4yacos [ata O/IeKTPOHHbIe UN(ppOoBbIE
I'I/I'I Bcero KOHTpOI‘IbeIe rlpaKTMLleCKVle |/|3y'-|eH|/|;| 06pa3OBaTeﬂbele pecprbI
paboThbl paboThbl
https://rn.edsoo.ru/7f41837c
50 Cepa: HaxoXaeHWe B NpUPOLe, Crocobbl NoyYeHUs, Bubnnoteka LIOK
(h3MNYECKIME U XUMUYECKME CBOMCTBA https://rn.edsoo.ru/7f41837c
51 Cepoogopog, cynbjuabl Bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c
52 Kwucnopoacofepxatlme coemMHeHUs cepbl. OCo6eHHOCTH Bubnnoteka LIOK
CBOWCTB CEPHOM KNC/OTbI https://rn.edsoo.ru/7f41837¢
53 [MpakTnyeckasi paooTta Ne 5. PeluieHme 1 Bubnmoteka LIOK
aKCMepUMeHTa/IbHbIX 3a4a4 Mo Teme ‘Cepa 1 eé https://rn.edsoo.ru/7f41837c
coegnHeHnA""
54 A30T: HaxoXfieHWe B NpUpoge, Cnocobbl NosyYeHUs, Bubnuoteka LIOK
(hM3NYECKIME U XUMUYECKME CBOMCTBA. AMMUAK, HATPULDI https://rn.edsoo.ru/7f41837c
55  Kwucnopoacofepxatlme coefmHeHNs azota. OCobeHHOCTH Bubnroteka LIOK
CBOWCTB @30THOM KMC/OTbI https://rn.edsoo.ru/7f41837c
56 [MpumeHeHWe a3oTa 1 ero CoeavHeHWN. A30THbIe Bubnnoteka LIOK
y06peHns https://rn.edsoo.ru/7f41837¢c
57 doctop: HaxoXaeHWe B NPUPOAE, CNOCOObI MOMyYeHUs, Bubnmoteka LIOK
(h13nYeCcKMe U XMMUYECKMe cBocTBa. doctunabl v https://rn.edsoo.ru/7f41837c
thocdmH
58 Okcunabl dhocthopa, docopeoepatiye KACIoTbl. Conn Bubnuoteka LIOK
(hOChOPHOA KUCOTbI https://rn.edsoo.ru/7f41837¢
59 MpumeHeHwue thocdopa n ero coeguHeHNIA. PocthopHble Bubnmoteka LIOK
y[06peHus https://rn.edsoo.ru/7f41837c
60 [MpakTnyeckasd pabota Ne 6. PeleHne 1 Bubnuoteka LIOK
3KCMNEPUMEHTa/TbHbIX 3a34a4 Mo Teme "*A30T 1 hocdop 1 nx https://rn.edsoo.ru/7f41837c
coeanHeHna""
61 Yrnepoa: HaxoxaeHve B NpUpoe, ayioTPOrHbIe Bubnuoteka LIOK

MOAMMKALIML; IM3NYECKIME N XUMNYECKME CBOCTBA,
npUMeHeHme

https://rn.edsoo.ru/7f41837¢c


https://m.edsoo.ru/7f41837c
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Ne Tema ypoka KonnyectBo yacos Jarta ONeKTPOHHbIE UngpoBbIe
n/n Bcero KOHTpo/bHble [MpakTuueckue Y3YHeHUA obpasoBaresibHbIe pecypchbl
paboThbl paboThbl
62 Okeng yrnepoga(lT), okeng yrnepopa(ly), yronbHas Bubnnoteka LIOK
K/C/oTa 1 eé conm https://rn.edsoo.ru/7f41837c
63 PelleHve 330a4 pasniyHbIX TUMOB Bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c
64 KpemHWIA: HAXOXIeHWe B MPUPOAeE, Crocobbl NosyYeHus, Bubnnoteka LIOK
(hM3MYECKIME U XUMUNYECKME CBOMCTBA https://rn.edsoo.ru/7f41837c
65 Okcng kpemHUA(TY), KpeMHUEBasS KUCOTE, CWINMKATbI Bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c
66 [pyMeHeHWe KpeMHUS 1 ero coefuHeHniA. CTeKs1o, ero Bubnmoteka LIOK
MoslyyeHvie, BUObI CTEKSIA https://rn.edsoo.ru/7f41837¢c
67 PelleHne 3a1a4 pas/iMyHbIX TUMNOB Bnbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c
68 CwucTemartmsaumsa 1 0606LLIEHNE 3HAHWIA MO TeMe Bubnuroteka LIOK
"HemeTasvibl https://rn.edsoo.ru/7f41837c
69 KoHTponbHas pabota no Teme ""HemetasvibI™ 1 Bubnnoteka LIOK
https://rn.edsoo.ru/7f41837c
70 AHanM3 pesynibTaToB KOHTPO/IbHOM paboTbl, KOpPeKLUWs Bubnmoteka LIOK
OLUMBOK https://rn.edsoo.ru/7f41837c
71 TMonoxeHve MeTasnoB B NeprognyecKol cucteme Bubnuroteka LIOK
XUMUYECKUX 3/1eMeHTOB. OCO6EHHOCTY CTPOEHMSA https://rn.edsoo.ru/7f41837c
3/1EKTPOHHbIX 060/104eK aTOMOB MET/UI0B
72 O6wye msnyeckre CBoCTBa MeTaVI10B. MNpumeHeHVe Bubnmoteka LIOK
METa/UI0B B ObITY 1 TEXHMKE https://rn.edsoo.ru/7f41837c
73 Criiasbl MeTa/110B. KOpposusa MeTa/v10B Bubnnoteka LIOK
https://rn.edsoo.ru/7f41837c
74  PelleHve 3a0a4 pas/iMyHbIX TUMOB Bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c
75  DNEKTPOXMMUYECKUI PsAf HanpsbkeHW MeTasios. ObLupe Bubnnoteka LIOK

Crocobbl NosTyYeHNss MeTa/I/10B

https://rn.edsoo.ru/7f41837¢c
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No
n/n

76

77

78

79

80

81

82

83

84

85

86

Tema ypoka

OO6LLIas XapaKTeprcTrKa MeTarioB |A-rpynnbl
MeproamyecKomn CUCTEMbl XUMUYECKUX 3/1IEMEHTOB.
HaTpuin 1 karmiA: nony4eHve, PU3NYeCKNe N XUMUYECKME
CBOICTBA, MPUMEHEHWE NPOCTbIX BELLECTB U UX
COEVNHEHWIA

O6wan xapakTepucTka Metasiios HIA-rpynnbl
MeproamyecKomn CUCTEMbl XUMUYECKUX 3/1IEMEHTOB.
MarHuii n KanbLpiA: nosyyeHve, (prsnyeckme u
XUMUYECKIE CBOCTBA, NMPUMEHEHVE MPOCTbIX BELLECTB U
NX COEAVHEHNIA

YKECTKOCTb BOfbI M CMOCOObI €8 YCTpaHeHUst

AMIOMUHWIA: MonyYeHue, (3NYeCKre N XUMUYECKIE
CBOICTBA, NPUMEHeHVe

AMOTEPHbIE CBOCTBA OKCIAA U TMAPOKCHAA aTIFOMUHMS,
MPOKCOKOMI/IEKCHI UTIOMUHMS, UX MPUMEHEHME

PeLueHne 3apay PasNNYHbIX TUMOB

MpakTnyeckas pabota Ne 7. PeLueHve
3KCrepyMeHTasIbHbIX 3a4a4 Mo Teme ""MeTasvibl /1aBHbIX
nogrpynn*

OOLLIas XapaKTePUCTMKA META/I/IOB MOGOYHbIX NoArpynn
(B-rpynn) MNeproanyecKol cUCTeMbI XUMNYECKNX
3/1leMEHTOB

dr3nYeCKMe N XMMNYECKUNE CBOVCTBA Xpoma 1 ero
COG,EI,I/IHGHI/IVI, NX NMPUMEHEHNE

BaxkHeliLume coeguHeHNs MapraHua. MepmaHraHaTt Kams,
ero OKVC/IUTENbHbIe CBOMCTBA

dU3MYECKME U XMMUYECKIE CBOICTBA XKese3a 1 ero
COeAVHEHWIA. [MosyYeHVie U NPUMEHEHVE CTI/TaBOB YKeresa

KonnyectBo yacoB

Bcero KoHTponbHble [MpakTuyeckne W3YyHeHUA

paboThbl

paboThbl

[ata

JNeKTPOHHbIE LUGPOBbIe
o6pasoBaTenbHble pecypchbl

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c

Bubnuroteka LIOK
https://rn.edsoo.ru/7f41837¢c

Bubnroteka LIOK
https://rn.edsoo.ru/7f41837c
Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c
Brbnnoteka LIOK
https://rn.edsoo.ru/7f41837c
Bubnroteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Bnbnmoteka LIOK
https://rn.edsoo.ru/7f41837c

Bnbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c
Brbnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnuroteka LIOK
https://rn.edsoo.ru/7f41837¢c
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No Tema ypoka Konnyectso yacos Jarta O/IeKTPOHHbIe UN(ppOoBbIE
I'I/I'I Bcero KOHTpOI‘IbeIe rlpaKTMLleCKVle |/|3y'-|eH|/|;| 06pa3OBaTeﬂbele pecprbI
paboThbl paboThbl
87  ®DU3MYECKME N XMMMYECKME CBOCTBA Meay U eé Brbnmoteka LIOK
COEAMHEHWI, NX NMPUMEHeHVe https://rn.edsoo.ru/7f41837¢c
88  DU3MYECKME N XMMMNYECKME CBOCTBA LIMHKA 1 ero Bubnmoteka LIOK
COEAMHEHWI, NX NpUMeHeHVE. APOKCOKOMMNIIEKChI https://rn.edsoo.ru/7f41837c
LVHKa
89 [MpakTnyeckas pabota Ne 8. PeLuieHve 1 Bubnvoteka LIOK
3KCMepUMeHTa/IbHbIX 384a4 Mo Teme 'MeTasiibl MOG0YHbIX https://rn.edsoo.ru/7f41837c
nogrpynn''
90 PelleHve 3a0a4 pasIMyYHbIX TUMOB Bubnmoteka LIOK
https://rn.edsoo.ru/7f41837c
91 O606LeHMe 1 cUcTeMATU3aLMS M3YHEHHOTO MaTepuana rno Bubnmoteka LIOK
Teme ""MeTa bl https://rn.edsoo.ru/7f41837c
92 KoHTposnbHasA pabota no Teme “"MeTa/vibl* 1 Bubnroteka LIOK
https://rn.edsoo.ru/7f41837¢c
93 AHaM3 pe3y/ibTaToB KOHTPO/IbHOM paboTbl, KOpPeKLUWS Bubnmoteka LIOK
OLUMOBOK https://rn.edsoo.ru/7f41837c
94  Posb XMUK B 06eCreveHn YCTOMYMBOro pasBuTus Bubnmoteka LIOK
YesioBeyecTBa. [NMoHATHE 0 HAYUYHbIX MeTOAaxX https://rn.edsoo.ru/7f41837¢c
NCCrefoBaHNA BELLIECTB
95 HayuHble NPUHLUMMLI OpraHm3aLy XMMMYEeCKoro Bubnmoteka LIOK
NpPoun3BoACTBa. MPOMbILLIEHHbIE CMOCOObLI MOTYYeHNs https://rn.edsoo.ru/7f41837c
BaDKHEMLLMX BELLIECTB
96 XMMUYeCKoe 3arps3HeHVie OKPYXKAOLLIEN cpefbl U ero Bubnvoteka LIOK
nocreacTBumA https://rn.edsoo.ru/7f41837c
97 XuMuA 1 300POBbLe YesioBeKa. JleKapCcTBeHHbIe CpeacTsa Bubnuoteka LIOK
https://rn.edsoo.ru/7f41837¢c
98  Xummns Ny, Posb XMW B 06eCNIEHEHNN MLLIEBOA Bubnmoteka LIOK
6esonacHocTn https://rn.edsoo.ru/7f41837c
99 KocmeTnyeckue 1 napproMepHble cpeacTsa. bbmosas Bubnnoteka LIOK

XUMUA

https://rn.edsoo.ru/7f41837¢c
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Ne Tema ypoka
n/n

100 Xumusa B CTPOUTENLCTBE. BaxkHelLLME CTPOUTENbHbIE U
KOHCTPYKLMOHHbIE MaTepuasibl

101 Xumus B celb,CKOM X03aicTBe. OpraHnyecKie 1
MUHepasibHble Y00peHNs

102 CucTemaTtumzaums 1 0606LLIEHNE 3HAHWUIA MO TeMe

OBLLEE KOMMMYECTBO YACOB 10 INPOIrPAMME

KonunyectBo 4acos Jata
Bcero KoHTpo/ibHble [MpakTuueckue Y3YHEHUA
paboTbl paboThbl
1
1
1
102 4 8

ONeKTPOHHbIE UngpoBbIe
obpasoBaresibHbIe pecypchbl

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837¢c

Brbnroteka LIOK
https://rn.edsoo.ru/7f41837c

Brbnmoteka LIOK
https://rn.edsoo.ru/7f41837c
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YYEBHO-METOAMNYECKOE OBECINEYEHWE OBPA3OBATEJ/IbBHOIO NMPOLLECCA
OBA3ATEJIbHbIE YHYHEBHBIE MATEPVAJIbl ANA YHEHUKA

* Xumuns, 10 knacc/ MabpuensaH O.C., Octpoymos W.T"., Cnagkos C.A., AKUMOHEpPHOe 06LLecTBO «M3aaTenbcTBO «pocBeLLeHne

» Xumms, 11 knacc/ Mabpuensn O.C., OctpoymoB W.I"., CnagkoB C.A., JIéBkuH A.H., AKUNOHepHOe 00LLecTBO «M3gaTenscTBO «l1pocBeLleHne»

METOOAVNYECKWME MATEPUWANDbLI ANA YUYUNTENA

UNDPPOBbLIE OBPA3OBATE/IbHbLIE PECYPCbl N PECYPCbl CETU NHTEPHET

POLL



