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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo XMMUU Ha YPOBHE CpEAHEro oOmiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O0
oOpa3zoBanuu B Poccuiickoii denepanuuny, TpeObOBaHUN K pe3yJibTaTaM OCBOCHHUS
benepanbHO oOpazoBaTenbHOI MIPOTrpaMMBbl CpPEIHETO o011ero
obpazoBanusa(POIl COO), npencraBieHHbIXx B DeaepaqbHOM roCyJapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenoaaBaHus
yueOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHusauusx Poccuiickoi
@denepanvy, peamu3yIOMIUX OCHOBHBIE O00pa3oBaTelbHBIE TMPOTPAMMBI, H
OCHOBHBIX TONIOKeHU «CTpaterud pas3BuTUs BocnuTaHus B Poccuiickoit
®deneparuun Ha niepuon 10 2025 roma» (Pacmopsbkenue I[IpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHUS 3aHUMAeT BaXXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4Horo ooOpaszoBanus ywammxcsa 10-11 xmaccos.
N3yuenue mnpeamera, peaqum3yeMoe B YCIOBUAX JIU(PepeHInpOBAHHOTO,
npouibHOro 00y4YeHHs, MPU3BAHO OOecneunTh O00IEe00pa30BATENbHYI0 U
OOIIEKYyIbTYPHYIO TOJTOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO JUIs
aJanTaiuy uX K OBICTPO MEHSIOIIMMCS YCIOBUSM KH3HU B COI[UYME, a TAKXKe JIJIs
MPOJIOJKEHU OOy4YeHHUs] B OpraHM3alusax MnpodeccuoHalIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCS OJTHOM M3 NPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MpeaMeTa «XHUMHUS» MOIydaeT
NoJpoOHYI0 ~ MHTEPIPETAli0 B COOTBETCTBUM C  OCHOBOIIOJAraroIIUMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIIOBJIGHHOCTH IieJeH, COAep:KaHus,
pe3yabTaToB OOy4YeHUss M TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.
CBUIETENBCTBOM TOMY SBIISIFOTCSI CIIEIYIOIIUE BBIMOIHSEMbIE MPOrpaMMON IO
XUMUU (PYHKIIUH:

e HMH(QOPMALMOHHO-METOJAMYECKAsl, pealu3aluus KOTOpOH oOecreynBaeT
MOJIyYeHHE NPEACTaBICHUA O LEAX, COAepKaHUM, OOLIEd cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJaIONIUXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOuJIs;

e OpraHU3alMOHHO-TUIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ompeNesieHHe: TPUHIMUIIOB CTPYKTYPUPOBAHUSI U TOCJIEA0BATEIHLHOCTH
M3YUYEHHS] YYEOHOro marepuana, KOJWYECTBEHHBIX U KAYECTBEHHBIX €r0
XapaKTePUCTUK; TOJIXO0JI0B K (HOPMHUPOBAHUIO COAECPKATEIHLHON OCHOBBI
KOHTPOJISI YW OLEHKH O0pa30BaTENIbHBIX JOCTHUXKEHUM OOydYaromuxcs B
paMKax HWTOTOBOM arTecTauud B (OpME €IUHOTO TOCyJapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma aJig yriyOaEHHOTO U3YUYEHUSI XUMUU:
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e YCTaHaBIIMBAaeT MHBApPUAHTHOE MPEIMETHOE COJIEep)KaHue, 00sf3aTelbHOe
JUIST W3Y4YeHUs] B paMKax OTACNIbHBIX MpoQuiei, mnperycMaTpUBacT
pacnpeneieHue M CTPYKTypUpPOBaHHWE €ro Mo KjaccaMm, OCHOBHBIM
CoJIep>KaTesIbHBIM JIMHUSAM/pa3ienam Kypca;

e JHaéT MPUMEPHOE pacHpelesieHne y4yeOHOro BPEeMEHH, PEKOMEHYEeMOIo
JUTSl U3YYEHUS OTJEIbHBIX TEM;

e IMpeuiaraeT NPUMEPHYIO MOCIEIOBATENbHOCTh H3YUYEHUS Yy4yeOHOro
Marepuaia ¢ y4€TOM JIOTUKH MOCTPOCHMS Kypca, BHYTPUIPEIMETHBIX H
MEXIPEAMETHBIX CBSA3EH;

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LEIEH U 3a]a4 U3YUYEHHUs MpeIMeTa
Ha yriyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
CpeAHero oOmero oOpa3oBaHUs, COJACPKATEIbHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX  pe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTelbHON
MIPOrpaMMBbl CPEIHETO o01ero oOpa3oBaHuUs (JINYHOCTHBIX,
METaIpeMETHBIX, MPEJIMETHBIX), a TaKKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOydYarolerocs IO OCBOCHHIO
CoJlep KaHMs IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULHUAM B MNpOrpamMMe MO XUMHUHU MNPEeayCMOTpPEHa
MPEEeMCTBEHHOCTh € OOy4YeHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBaHusa. 3a TpefenaMd YCTAaHOBJIEHHOM MpOrpaMmoil MO XUMHUH
o0s13aTeNIbHON (MHBApUAHTHOW) COCTABJISIONIEH COJEp)KaHUS y4eOHOTo MpeaMeTa
«Xumus» OcTa€Tcsi BO3MOXXHOCTh BBIOOpa €ro BapUAaTUBHOW COCTABIISIFOIIEH,
KOTOpasi J0JDKHA OMPENENsThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduiist 00ydeHus.

B cootBercTBUM ¢ KoOHUentyadbHbIMH mnoJokeHusMu PIOC COO o
Ha3HAYEHUW TPEIMETOB 0a30BOT0 M YIIyOJEHHOTO YPOBHEH B CHCTEME
muddepeHIIMpOBaHHOTO O0yYEeHHUSI Ha YPOBHE CpeIHero oOluiero oOpa3zoBaHMs
XUMHUSI Ha YpOBHE YINIyOJEHHOrO M3YyYEHHs HANpaBlIE€H Ha pealu3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  MOJIYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYUYHBIX W
XUMHUYECKUX JIMCUUILIMH B By3aX M OpraHU3alMsIX CpeAHEero npodecCruoHaIbHOro
oOpa3zoBanusd. B 3Toil cBs3M H3ydeHHE MpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha pacllupeHHe U  yIriyOJeHHe TEeOpeTUYEeCKOW U
IPAKTUYECKON MOATOTOBKU 00yYaronuxcsi, BEIOPABIINX ONPEACIEHHBIN MPOPUITH
oOy4eHMsl, B TOM YUCJIE C MePCIEKTUBOM MOCIEAYIOMIEro NOMyYeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccuonaabHOro oopasosanus. Hapsay c atum,
B cBere TpeboBanuii ®I'OC COO k mIaHUPYEeMBIM pe3yJbTaTaM OCBOCHHS
benepanbHON 00pa30BaTENbHOW MPOrpaMMbl CpeAHEro o00Iero 00pa3oBaHMS
U3yyeHUe ImnpeameTa «XuMHUS» OPHUEHTHUPOBAHO TaKKe Ha pelieHue 3aj1ay
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BOCITUTAHUS U COIMAJILHOTO Pa3BUTHUSI OOydaromuxcs, Ha (POpMUPOBAHUE Y HUX
OOIIEMHTEIUIEKTYaJIbHBIX YMEHHUM, YMEHHIM pallMOHaIu3alui y4eOHOTO Tpynaa |
000OIIEHHBIX CHOCOOOB  JICSITEIILHOCTH, HWMEIIINX  MEXIUCIUTIIINHAPHBIN,
HAIMPEIMETHBIA XapaKTep.

CocTaBisoOmUMHU TIpeAMeTa «XUMHS» Ha YPOBHE YIIIYOJEHHOrO H3y4eHUSs
ABIIIOTCSL YIUIyON€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeOpraHuveckas Xxumusi». [Ipu onpeneneHun mMojaxoa0B K 0TOOPY M CTPYKTYpHOU
OpraHu3alliyd COJIEpKaHUs 3THUX KypCOB B MpOrpaMMe IO XUMHUU 32 OCHOBY
npuHaTel nofokerust ®I'OC COO o pasnuuusx 06a30BOr0 W YriayOiaEHHOTO
YpOBHEW M3YyUYEeHUs MIPEAMETA.

OcHoBY cojepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHUYecKass XUMHUS COCTaBIsI€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs TpeaMera. JTa CUCTEMa
3HAHUM TMOJy4YaeT OmpeneiaEHHOEe TEOPETUYECKOe OMOJHEHHUE, MO3BOJISIONICe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIbIIMK O00BEM  (HAKTOIOTHYECKOTO
Marepuana. Tak, Ha YriIyOJ€HHOM YpOBHE H3Y4YEHHsI NpeameTa obOecredeHa
BO3MOXKHOCTh 3HAQUMTEILHOTO YBENIWYEHUsS OOBEMa 3HAHUA O XUMHUYECKUX
AJIEMEHTAaX U CBOMCTBaX HMX COCJUHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHUS
MPEJCTAaBICHUN O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSI3M W 3aKOHOMEPHOCTSX
MPOTEKAHUS PeaKIfii, pacCMaTPUBAEMbIX C TOUKH 3PECHUSI XUMUYECKOU KUHETUKHU
U TepMOJWHAMUKU. M3ydeHue mnepuoanueckoro 3akoHa u llepuoanueckon
CUCTEMBl ~ XMMHYECKHMX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHMUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMUUYECKasl CBS3h
OOBSICHSIETCS C TOUKHU 3PEHUS SHEPreTUUECKUX M3MEHEHUM npu e€ o0pa3oBaHUU U
pa3pylieHnd, a TakkKe ¢ TOYKH 3PEHUS MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHue
TUMIOB ~ peakuuMid  JOomojHseTcs  (GOopMUpOBaHMEM  MpeACTaBiIeHUNM 00
AIEKTPOXUMHUYECKHUX MPOIIECCaX U AICKTPOJIU3E PACILIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckol XuMHUM TIPU PACCMOTPEHHUM PEAKIIMOHHON CIOCOOHOCTH
COEIMHEHUI yaelnseTcs oco00e BHUMaHKE BOIpocaM 00 AJIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKkIUil.

Ocoboe 3HaueHHWe HUMEEeT TO, YTO Ha COAEpPKaHUE KYypCOB XUMHUU
yIIIyOIE€HHOTO YPOBHS U3YUYEHUS JIJIsl KIIACCOB OMpeAeEHHOrO npodus (r1aBHbBIM
oOpa3zoM Ha WX CTPYKTYpy M XapakTep JOMOJHeHWA K oOmmeld cucreme
NPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXHBIE MpeaMeThl. Tak, Halpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XMMMKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHuEe OyIyT MMETh 3JEMEHTBl yueOHOro marepuaina no odmed xumuu. [Ipu
M3YYEHUU TIpeJMeTa B JAHHOM CiIy4yae akIeHT OyJeT cJelaH Ha OOUIHOCTH
METOJIOB MO3HaHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (DU3MKE: aTOMHO-
MOJIEKYJIsipHAsE Teopus (MOJEKyJsIpHas Teopus B (PU3HMKE), 3aKOHBI COXPAHCHUS
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MacCbl M JHEPIUM, 3aKOHBI TEPMOJMHAMHUKH, IJIEKTPOJIN3A, IPEIACTABICHUS O
CTPOECHHUH BEILIECTB U IPYTOE.

B TO ke BpeMs B COIEpXKAaHUM IIpeAMETa i1 KJIAcCOB XUMUKO-
Oounonornyeckoro npo@uiist OoNbIINKA yAENbHBIA Bec Oy/leT MMETh OpraHuyecKas
xumus. B 3TOoM  chmyuae mpepocTaBisieTcs  BO3MOXKHOCTH — JUIsl  OoJjee
OOCTOSITENIBHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alMM  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOW BXOJST, K NPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JMOUABI, OEJNKH, YTJIEBOAbI, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. lIpm 3TOM 3HaHUA O cOCTaBe M CBOWCTBAX MPEACTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIy>XKaT OCHOBOWM [JIl HW3YYECHHUS
CYILLIHOCTH NpoueccoB (OTOCUHTE3A, IbIXaHUS], MUILEBAPEHUS.

B mumane ¢GopMmHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHayYHBIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHbBIX
3HAHUM HM3y4eHHE MpeaMera «XuMUs» Ha yriayOJE€HHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH TMpEeAMETaMHu, BXOJAUIMMU B COCTaB
NpeaAMETHbIX obnacteil «EcTecTBEeHHO-Hay4yHble MNpeaMeThy, «Maremarthka u
uHhopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydyenun y4yeOHOro mnpeamera «XuUMUS» Ha YIIYyOJIEHHOM YpOBHE
TaKke, Kak Ha ypOBHE OCHOBHOTO U CpeAHEro oo0Iiero oopaszoBanus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBIISIETCSI (POPMUPOBAHUE OCHOB
HAyKd XHMHU KakK oOO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
NEATEIbHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJbTYpHhI. Penienne
TOM 3a7auyd Ha YIIYyOJNEHHOM YPOBHE H3YyYEHHS NpeIAMeTa Mpearoiaract
peann3almIo TAKUX LEJIeH, KaK:

e (opMupoBaHHE TpPEACTABICHUI: O MaTepHAJbHOM €IWHCTBE MHUDPA,
3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beayulell poiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTUSA  YEJIOBEYECTBA: B  PEHIEHHMH  IpoOiemM
HKOJIOTHYECKOM, IHEPTreTUIECKON M MHUIIEeBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIULINHBI, CO3JaHUN HOBBIX MaTEPHAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
00€eCleyeHnr palroOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHPOBO33pEHUsI U OOLIEH KyJIbTYpbl YEJIOBEKAa, a TAKKE SKOJOTHYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeE;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIONIECH €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa: PyHIaMEHTaIbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJSIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAaHWS XUMHUYECKHX PpEAKUUW, O
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XUMUYECKOM PAaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 00IIuX
HAyYHBIX MPUHIHUINAX XUMHUYECKOTO MPOU3BO/ICTBA;

e (¢opmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMUMHUYECKMX 3HAHUU 711 OOBACHEHUS
KITFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPAMOTHOTO pelieHus mpo0eM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIINI HKOJOTUYECKON O€30MacHOCTU MOCIEICTBUI
OBITOBOM M TPOU3BOJCTBEHHON JIEATECIbHOCTH YEJIOBEKa, CBS3aHHOH C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  NEpepadOTKOM
BEIIIECTB,;

e yrinyOJleHHWEe TPEACTABICHUW O  HAyYHBIX  METOAaX  MO3HAHWS,
HEOOXOJMMBIX JUIsi TPUOOPETEHUS] YMEHUW OPUEHTUPOBATHCS B MHUPE
BEHIECTB M OOBSCHEHHS XUMHUYECKUX SBJIICHUM, HMEIONUX MECTO B
MIPUPOJIC, B MPAKTUYECKON JIEITEIIBHOCTH U TTOBCETHEBHOM JKU3HHU.

B mnnaHe peanuzanuu MNepBOOYEPEIHBIX BOCIHUTATENBHBIX W PA3BUBAOIIMX
GYHKIUNA TIETOCTHOM CHUCTEMBI CPEJHEro OOIero oOpa3oBaHUS MPU N3YUCHHH
npenMera «XuMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
MIPUOOPETAIOT TaKUE 1EIU U 3aJ1auu, KakK:

e BOCHUTaHHE YOEKIEHHOCTHU B I[I0O3HABAEMOCTH SIBIICHUM TIPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETHUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMUU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHBAaUUMU K OOYYEHHIO U TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIHUTAaHUI0O  HAa  OCHOBE  YCBOCHHUS
0O0IIEYeIOBEYECKUX [IEHHOCTEM;

e Ppa3BUTHE MO3HABATEJILHBIX WHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUYECKHUX
crocoOHOCcTeM oOyuaronmxcsi, (QOpMHPOBAHME Yy HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CamMoOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCHIEITHOW Mpo(heCCUOHATBHOM M 00IIECTBEHHON J1eITeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0 W TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (opMupoBaHME YMEHMI W HABBIKOB Pa3yMHOTO MPUPOIOIOJIH30BAHUS,
Pa3BUTHE DKOJIOTMUYECKON KYJIbTYpPbl, TPUOOPETEHHUE OIbITa OOIECTBEHHO-
MOJIE3HOU PKOJIOTHYECKOHN JEITSIbHOCTH.

OO6miee 4KCIIO YacoB, MPEAYCMOTPEHHBIX JJISI U3YUYEHUSI XMMUU Ha YIIIyOJICHHOM
YpPOBHE CcpeaHero odmero obdpaszoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Heznento), B 11 kimacce — 102 yaca (3 gaca B Hefienio).
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COILEPKXAHUE OBYUYEHUA
10 KUIACC

OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM.

IIpenmer W  3HaYeHHWE  OPraHUYECKOW  XWMHUHU, IPEIACTABIECHHUE O
MHOT000pa3uy OpraHMYECKUX COCAUHEHUH.

DNEeKTpOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXHOCTM aToMma yIJIEpoJa. XMUMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl THOpPUAM3ALMKM aTOMHBIX oOpOuTanei
yriepona. Mexanusmel oOpa3oBaHMsI KOBaJEHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKLEeNnTOpHbIA). TUNBl NEepeKpbIBaHUS AaTOMHBIX OpOMTaled, G- MU T-CBS3U.
Opunaphasi, ABOiHasg M TpoWHas cBsi3b. CHOCOOBI pa3phiBa CBSI3el B MOJIEKYJaxX
opranuyeckux BeuiecTB. IloHstne o cBOOOAHOM paaukane, HyKJIeopuie Hu
aneKkTpodue.

Teopust cTpoeHuss oOpraHndeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPEJICTABIECHUS O CTPYKTYpPE MOJIEKYJl. 3HAUEHUE TEOPHH CTPOCHHS
OpPraHUYEeCKUX COeIMHEHUH. MoeKyIsipHble U  CTPYKTypHbIE  (HOPMYIIBI.
CrpykrypHble (QOpMyJbl pPa3IMYHBIX BHUJOB: pa3BEPHYyTas, COKpallEHHas,
ckenerHas. M3omepus. Buuabl u30MepuM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe YPPEKTH B MOJIEKYJaX OPraHMYECKUX COCAMHEHUN (MHIYKTHUBHBIHI
1 ME30MEPHBIN YPPEKThI).

[IpencraBinenne o KiacCUPUKAUMU OpraHUYECKUX BeliecTB. [loHsATHE O
¢bynkunoHanbHOM rpynmne. I'omonorus. ['omonornueckue psaasl. CucreMarnyeckas
HoMeHknaTypa opranndeckux coeauHeHuilt (IUPAC) u TpuBHanbHble Ha3BaHUs
OTZEJIbHBIX IIPEACTAaBUTEIICH.

OcobenHocTy U Kinaccu(UKaus OpraHudeckux peakuui. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKIIMY B OPTaHUYECKOW XUMUHU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M WX IPEBPAILCHHIA:
O3HaKOMJIEHHE C oOpa3laMd OpraHWYECKUX BEIIECTB U MaTepHajaMu Ha UuX
OCHOBE, OIIBITHl 0 IPEBPAILECHUI0 OPraHUYECKUX BELIECTB IIPU HarpeBaHUU
(utaBieHue, oOOyIVIMBaHUE W TOPEHHE), KOHCTPYUPOBAHUE MOJEICH MOJICKYI
OpPTraHUYECKUX BEILIECTB.

YriaeBoaopoasl.

Ankansbl. ['oMoorudeckuil psija ankaHoB, oOuias gopmysia, HOMEHKIATYpa U
U30MepHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJKaHOB, SP -
ruOpuan3anys aTOMHBIX OpOuTanel yriepona, o-CBsizb. DHU3MYECKHE CBONCTBA
AJIKaHOB.
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XHWMHUYECKHE CBOMICTBA QJKAaHOB: PEAKUWU 3aMEIICHMs, H30MEpHU3aLNH,
JETUIPUPOBAHMS, IMKIN3ALNY, TNPOJIN3a, KpeKuHra, ropenus. Ilpencrasinenue o
MEXaHU3ME peaKlMil paJuKaaIbHOTO 3aMEIECHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YeHUs U TPUMEHEHUE ATKAHOB.

[uknoankanel. O0mas ¢popmMyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOEHMSI M XHMMMYECKHX CBOMCTB MasbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAH, LMKJIOTE€KCaH) LMKIOaIKaHoB. CrocoObl MOJyYeHUs U
MPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMmonornyeckuii psj ankeHoB, oOmmas (GopMmyrina, HOMEHKIATypa.
DIEKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI —aJKEHOB, Sp’-
ruOpuau3anus aTOMHBIX opOutaned yriepona, o- U m-cBA3u. CTpyKTypHas u
reoMerpuyeckas (uuc-tpanc-) wuszomepus. Dusnueckue CBONCTBA AJKEHOB.
XHWMHUYECKHE CBOMICTBA: PEAKUHUH IPUCOECAUHEHMS, 3aMELICHUS B O-II0JOKEHUE
OpU JBOMHOM CBS3M, MOJIMMEpH3aLUu M okucieHus. lIpaBwio MapkoBHHKOBA.
KauecTBeHHble peakuu Ha IBOMHYIO CBs3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankajaueHoB (CONpsKEHHBIE, U30JMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTHU 3IEKTPOHHOIO CTPOEHUSI U XUMHUUECKHUX CBOMICTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu  l,4-npucoenunenue. llonmmmepuzanms
CONPSKEHHBIX JUeHOB. CriocoObI MOMYyYEeHUS U IPUMEHEHUE KA JUEHOB.

Anxunbl. 'oMonoruueckuii psj anmkuHOB, oOmas Gpopmysa, HOMEHKIATypa U
U30MepHsl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKWHOB, Sp-
ruOpuan3anus aTOMHbIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XWMHUYECKHE  CBOWCTBA:  pEaKUWH  NPHUCOCAUHEHUs,  JUMEpU3ALMH U
TpUMEpPHU3ALUH, OKUCIEHNA. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO
TpOIHYIO CBsI3b. KauecTBEeHHBIE peakui Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYUYEHHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThdecKue YrieBoaopoasl (apeHsl). ['omMonornyeckuili psij apeHoB,
oOmiast popmyIia, HOMEHKIJIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHME MOJEKyJbl OeH30ja. DPU3NYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa OEH30/1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHHs B OEH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKale, pPeakUUd NPUCOEAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUSHTUPYIOIMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIBLIE Ha IMpUMEpEe aJIKWIbHBIX PaJUKalIoB, KapOOKCHIBHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOTPYIIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lonumepusanus crupona. CriocoObl moayyeHus u
IIPUMEHEHUE aPOMATUYECKUX YTIEBOJLOPOIOB.

[Tpuponnsiii ra3. [lonytHbie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxacHue.
Kamennslii yronp U npoaykrtsl ero nepepadotku. CriocoObl nepepaboTku HepTH:
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MIEPErOHKa, KPEKUHT (TEPMUYCCKHM, KaTaTUTHYCCKHM), PUGOPMUHT, ITHPOIH3.
[TpoaykTel nmepepaboTKku HEPTHU, UX TPUMEHEHHE B IIPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXY pa3IMYHBIMU KJIaCcCaMU yTJIEBOIOPOIOB.

DONEKTPOHHOE CTPOCHHUE TaJOTEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMEIIeHUsT TajoreHa Ha TUAPOKCOrPYMIy, HUTPOTPYINY, LHAHOTPYIIIY,
amuHorpymmy. JlelicTBUe Ha TaJOT€HIPOU3BOAHBIE BOJHOIO U CIHPTOBOTO
pacTBopa WIENOoUYM. B3aMMOIENCTBUE IUTAIOTCHAJIKAHOB C MAarHMeéM U LHMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCITMHCHMUSX. Hcnonp3oBaHue
rajoreHIPOU3BOAHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE W TMPU CHUHTE3E
OpraHMYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbI W3YUYEHMS BEIIECTB M HX MpeBpallcHUM:
n3yueHne (GU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTD), KAYECTBEHHBIX
peakIuii  yrieBoAOpOJAOB Pa3IMUHBIX KJIaccoB (oOeciBeurnBaHuE OpOMHON WIIH
WOJHOM BOJIbI, pacTBOpa IE€pMaHraHata KaJiksi, B3aMMOJICMCTBHE alleTWJICHA C
aMMHa4HBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoga YW BOJAOpPOJA B OPraHWYECKUX BEIECTBAX, IOJYYEHUE HTWICHA U
M3yYCHHE €r0 CBOMCTB, O3HAKOMJICHHE C KoJjuiekmusMu «HedtTb» m «Yromby, ¢
oOpa3naMu  IUTacTMacc, KaydyKOB HM PE3WHBI, MOJCIUPOBAHHE MOJEKYJ
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTII€BOAOPOIOB.

Kucaopoaconepskaniue opranHudecKue coeJMHEHHUS.

IIpenenbHble oOnHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJ (Ha mpuMepe
METaHoja W 9TaHojia). ['oMomoruyeckuit psija, oOmas ¢opmyna, H30Mepus,
HOMEHKIaTypa ©  kiaccudukanusa. Dusznueckue CBONCTBA  MIPEACIIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpOJHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: peakIMy 3aMelIeHMs, JeTUaparaiuyd, OKHUCIICHUS,
B3aMMOJICICTBME C  OpPraHUYECKUMH W  HEOPraHUYECKMMU  KHUCJIOTAMH.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIIUPTHI. JleficTBUE ATaHOIa U METaHoJa
Ha opranu3M uenoBeka. CrocoObl MOAy4YEHUs M MPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie a¢dupbl, HOMEHKIaTypa B u3oMepus. OcCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUICHTIIMKOJNb W riaulepuH. dusnueckue u
XUMHYECKHE CBOMCTBA: PEAKIIMHU 3aMEIICHHUS, B3aUMOJICCTBUE C OpraHMYEeCKUMU
U HEOPraHMYECKMMM KHUCIIOTaMHM, KAayeCTBEHHAs peakius Ha MHOr0aTOMHBIC
cnupThl. [IpencraBieHue o MexaHU3Me peakiuil HYKICO(UIBHOTO 3aMEIICHHUS.
HeiictBue Ha opranuzM 4enoBeka. CrnocoObl TMONy4YeHUS M NPHUMEHEHHE
MHOTOAaTOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIJIMSHHE THAPOKCOTPYMHIBI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PeHosa. OCOOCHHOCTH XUMHYECKUX
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cBoiicTB (enona. KavectBennsie peaknuu Ha (eHon. ToxcuyHOCTh (eHona.
Crnioco6bl osrydenust ¥ npuMenenne penona. denondopmanbaeruanas cMoa.

KapOonuiibHblEe COETMHEHUS] — aIbAETU/IbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpymIibl. ['oMOJIOrHuecKre psiibl aabIeruI0B U KETOHOB, OO0IIas
dbopmyna, mzomepus U HOMEHKIaTypa. Du3uMUecKue CBOWCTBAa albACTUIOB U
KETOHOB.  XHMMHUYECKHE CBOMCTBA  QJIbJETUJIOB U  KETOHOB:  PEAKIUHU
npucoenuuenus. OKHUCIeHNEe albJeTUI0B, KAUeCTBEHHbIE PEAKIMU Ha aJlbJIETHIbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE albJErHI0B U KETOHOB.

OnHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KUCIOT. MI30Mepust u HomeHkiIaTypa. dusndyeckrue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakuusi STepuUKaK, peakUWd C YyYacTHEM YIJIEBOJOPOJHOrO pajHKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KUCHOTHL. [loHATHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJHOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
Oc0OEHHOCTH CBOMCTB HENPEIENbHBIX M APOMATHYECKHX KapOOHOBBIX KHCIIOT,
IUKapOOHOBBIX KHUCIIOT, THUAPOKCUKAPOOHOBBIX KUCHIOT. [IpeacraBureny BHICIIUX
KapOOHOBBIX KHCIIOT: CT€ApUHOBAsA, NAIbMUTHHOBAs, OJICMHOBAs, JUHO/IE8As,
JuHoNen08as KUcnoTbl. CocoObl MOTyUYeHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢pupsl. ['omoniornueckuili pan, oOumas ¢opmysna, U30MepUs U
HOMEHKJIarypa. Pu3nyeckne M XUMHUYECKHE CBOWMCTBA: THUIPOJIWA3 B KHUCIOU M
IETIOYHOU CpELIE.

XKupsl. Ctpoenue, puznueckue U XMMUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHCJION U 1IesIouHol cpenie. OCOOEHHOCTH CBOWMCTB KMPOB, COAEPKAIIMX OCTATKU
HEIPEAENIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MpIa KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, KX MOIOIIEE ACHCTBHE.

O6mas xapakrepuctuka yriaeoaoB. Knaccudukanus yrieBogaos (MOHO-, AU-
u nonucaxapuibl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, Trajiakto3a, pudo3a,
ne3okcupuoo3a. du3ndeckue CBOMCTBA M HaxXoxJaeHue B mpupoje. dorocuHTes.
XHUMHUYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYACTHEM CIIUPTOBBIX U aJIbJACTUIHON
Ipynn, CHOUPTOBOE M MOJOYHOKHCTIOE OpoxeHue. [IpumeHeHue TIOKO3bl, €€
3HAUEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxaposa, MajbTo3a U
JakTo3a. BoccTaHaBiaMBaroIMe M HEBOCCTAHABIMBAIOIIME AUCaxapuabl. [ uaponus
nucaxapuaoB. Haxoxnenue B npupojie U npuMmeHeHue. [lonucaxapuapl: kpaxmard,
IJIMKOTeH W neuttoio3a. CTpoeHre MakpoMOJIeKyJd Kpaxmana, TJIIHMKOTeHa W
HeJUTroNo3bl.  PU3MYECKME CBOWMCTBA KpaxMalia M UEIUIIOJIO3bl. XHMUYECKHUE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs pEakUHs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIONO3bI: TUAPOIU3, ModydeHue 3(pupoB uemuonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).
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OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHs] BEHIECTB M WX MpEeBpallCHUN:
PacTBOPUMOCTD PA3IUYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIMPTA B aJbJETU] HA PACKAJIEHHOM MEIHOW NPOBOJIOKE,
OKHCIIEHHE HTUJIOBOTO CIHUPTA AUXPOMATOM Kajivs (BO3MOKHO HCIOJIb30BAHHE
BHJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJETUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpokcumom  meau(ll)), peakmus ramnepuHa €
ruapokcuom Mmeau(ll), xumudeckue CBONCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaoMm meau(Il), BzaumoneiicTBue
KpaxMalia C MOJIOM, PEIlIEHHE SKCIEPUMEHTANbHBIX 3a7a4 1o TemMaM «CrnupTel U
benonb, «KapooHoBbie KUCTOTHL. ClOKHBIE F3DUPH».

A3o0Tcoep:Kalme OpranHnyeckue coeJMHeHus .

AMWHBI — OpTaHUYECKUE MPOU3BOJIHbIE amMmMuaka. Knaccudukanuss aMuHOB:
amudaTUIecKue ¥ apOMATHYECKHE; TEePBUYHBIC, BTOPUYHBIE W TPETHYHBIE.
Crtpoenne moJiekys, oOmas Gopmysia, u30Mepusi, HOMEHKIATypa U (QuU3nYecKue
cBOlcTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHUCTBUE MEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu anKuiaMMOHHSL.

AHWIMH — TpEeACTaBUTENb aMHHOB apomarudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIN aTOMOB B MoJIeKyJie aHmwinHa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KadecTBeHHBIE peakiuu Ha aHWIMH. CrocoObl
MOJIyYeHUS] M TpUMEHEHHe anudarudeckux amMuHOB. [lomydeHwe aHwWiIMHA W3
HUTpPOOEH301A.

AmuHokucnotel. Homenknatypa u uzomepusa. OTliebHbIE PEICTABUTENH -
AMHHOKHCJIOT:  TJWLMWH, anaHuH. @Ou3nMYecKkue CBOMCTBA  aMHUHOKHUCIIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OPTaHUYECKHX
COCIMHEHUM, peakius MOJUKOHJICHCAUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHre aMMHOKHUCIIOT. CUHTE3 M TUAPOJIU3 NENTHIOB.

benkn kak mnpupogHble nonuMmepsl. llepBuuHas, BTOpHWYHAS W TpETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEIKOB: THUAPOIHN3, JCHATYpaIus,
KauyeCTBEHHBIE PEAKIUU Ha OCIKH.

ODKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX MPEBpaAILLCHUMN:
pacTBopeHue OENKOB B BOJE, JCHATypalus OCJIKOB MPU HAarpeBaHHUM, IIBETHHIE
peakiuu Ha O€JKW, pELIEHHE HJKCIEPUMEHTAIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepxaine OpraHUYECKue COCTMHEHUS» u «Pacrnio3HaBanue
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE TOHSATHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3ALNH, CPEAHSIS MOJIEKYJIApHAs
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Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAITHSI.

[Tomumepubie Marepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIIPOIMIICH,
MOJMUBUHWIXJIOPUl, TOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noyimdTUIeHTepedTanar). Y Tunusaius 1 nepepadoTka miacTuka.

DnacToMepsl: HATYypaJIbHBIN Kay4dyK, CUHTETHUYECKHUE Kay4dyKu
(OyTaaMeHOBBIN, XJIOPOMPEHOBBIN, U30MIPEHOBHIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonmumepbl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AJIEKTPOIPOBOISIIIINE TIOJIUMEPBI, OMOpa3iaraeéMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsS] BEIIECTB M HX MpEeBpallCHUM:
O3HAKOMJICHUE C 00Opa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4dyKOB, pEIIEHHE OJKCIEPUMEHTAIbHBIX 3adau mo Teme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenue MomnekynasipHod (GOpMysbl OPTaHMYECKOTO0 COCIMHEHHS TI0
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOSIIMX B €ro COCTaB, HaXOXICHHE
MOJIEKYJISIPHON  (OpMYJIbI OpPTaHMYECKOro COeAUHEHUs] Mo wmacce (00BEMY)
MPOAYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMu W/WIM HWCXOMHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTypHOU (HOpMYIIbI
OpraHMYeCcKOro BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJTyYeHHUsI, OMpeJeieHue JOJM BbIXOJIa MPOAYKTa PEaKIUU OT TEOPETUUYECKH
BO3MOHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpeIMEeTHBIX CBS3€H MPU U3yUYEHUU OPraHUYECKOM XHUMHUH B
10 xmacce oOCyIIECTBISETCS dYepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHUH, MPHUHATHIX B OTACIBHBIX IIPEIMETax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUS: SIBJIEHUE, HAYYHBIN (haKT, TUMOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHHTE3, Kiaccuukamus, HaOIIOJEHUE, HU3MEPEHUE,
AKCIEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

du3nka: Marepus, aroM, DOJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HSHEPreTUYECKU YpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (DU3WYECKUE BEJIMYMHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, DHEPIHS,
Mmacca.

buomorus: kierka, opraHu3M, 23KOocHUcTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTpO(dHBIA TUN TUTAHUS, OpOKEHHE,
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dboTocuHTE3, nbIXaHWE, OETKU, YTIAEBOABI, KUPHI, HYKICHHOBBIC KHUCIOTHI,
(hepMEeHTHI.

['eorpadusi: mone3Hble HCKOMaeMble, TOTUTUBO.

TexHonOrMsA: MNHINEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO IHTAHWS,
MOIOIITUE CPENICTBA, MaTEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX saep. XUMHUYECKHUI 35ieMeHT. M3oTonbl. CTpoeHue
AIIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTreTUYCCKHUE YPOBHH M
noaypoBHHU. AToMHBIE opOuTanu. Kimaccudukammss XuMHIecKiuX 3JIeMEHTOB (S-, p-,
d-, f-anmementsr). PacnpeneneHue SJIEKTPOHOB IO AaTOMHBIM  OpPOUTANISM.
DNEeKTPOHHbIE KOHPUTYpPALIMK aTOMOB 3JIEMEHTOB MEPBOTO—4ETBEPTOTO MEPUOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHHWH, SJICKTPOHHBIC KOH(UTYpaIlUd HOHOB.
DIIEKTPOOTPUIIATEIIBHOCTD.

[lepnognueckuii 3akoH u Ilepuoanueckas cucreMa XMMUYECKUX AJIIEMEHTOB
JI.1. MenneneeBa. CBsA3p NEpHOANYECKOr0 3akoHa M [leprogmyeckoi CUCTEMBI
XUMHYECKUX 3JEMEHTOB C COBPEMECHHOM TEOPHEM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX W CIOXHBIX BEIIECTB IO TIpyNIaM U M[EpPHOJaM. 3HAYCHHE
nepuoanueckoro 3akona /[.M1. Meunneneesa.

XuMH4YecKast CBsI3b. BuIbl XMMHYECKOW CBSI3U: KOBAJICHTHAsA, HWOHHAs,
MeTayuinyeckas. MexaHu3mbl 00pa30BaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIA. DHEPTHS U JUIMHA CBSI3U. [[0JIpHOCTD, HANPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJE€HTHON cBsi3u. KparHeie cBsizu. BopopoaHas CBs3b.
MexMONEeKyJIIApHbIE B3aUMOICUCTBHSL.

BajleHTHOCT, M BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKHM CTPOCHUEM (Ha MPUMEPE COCAMHEHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienrie 0 KOMIUIEKCHBIX coeMHEHUAX. CocTaB KOMIUJIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTenb, JHUTaH[bl. 3HAYCHUE KOMIUIEKCHBIX COETUHEHUH.
[ToHATHE O KOOPAMHAMOHHOW XUMHUH.

BemectBa  MONEKYJTApHOTO UM HEMOJEKYJSAPHOTO  CTPOCHUA.  THMBI
KPUCTaJUIMYECKHUX PEMIETOK (CTPYKTYpP) H CBOKMCTBA BEILIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunuble pactBopsl. [Ipencrasnenue o
KOJUTOMAHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIICHTPALIUU PACTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHLIEHTpauus. HacblllieHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcCTamoruaparsl.
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Knaccudukaiysa u HOMEHKIaTypa HEOPTaHUYECKUX BEIECTB. | pUBUATLHBIC
HAa3BaHUS OTJECIIbHBIX IPEICTABUTENIEH HEOPraHUUYECKUX BELIECTB.

Knaccudukanusa XuMHUUeCKMX peakiuuidi B HEOPraHWYECKOHM M OpraHu4ecKOil
XUMUH. 3aKOH COXPAaHEHMS MAacCChl BEUIECTB; 3aKOH COXPAHEHUSA U NPEBPAIICHUS
SHEPTUU TIPU XUMHUYECKUX peaknusx. TeruioBbie 3(HEKThl XUMUYECKUX PEAKITUH.
TepMoxuMUYECKUE ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB.
['oMoreHHbIE 1 reTEPOreHHbIE peakiuu. Katanns u kaTam3aTopsl.

OOpatumMble U HEOOpaTUMbIE peakIuu. XuMudeckoe paBHoBecrue. Koncranra
XUMHUUYECKOr0 paBHOBecUs. (DAaKTOpBI, BIMSIOIIME HA TOJIOKEHUE XUMHUYECKOTO
PABHOBECHS: TEMIIEPATYpPA, AABJICHUE U KOHLIEHTPALMU BELIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconmanus. CuibHble U CHa0ble  AJIEKTPOJUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPAaCTBOPOB: KHUCIIOTHAasA, HEUTpasibHas,
mienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOr0 OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIIEHUS.
OkucnuTens M BOCCTAaHOBUTENb. [Ipolecchl OKHCIEHHS M BOCCTAHOBIICHMS.
Baxnelmue OKUCIUTENIM W BOCCTAaHOBUTENIW. METON 3JIEKTPOHHOro OanaHca.
DIIEKTPOJIN3 PaCTBOPOB U PACILIABOB BELIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS] BEHIECTB M WX MpEeBpallCHUN:
pa3oKeHUe MepoKcHaa BOAOPOAAa B IMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEAKIIMii HOHHOTO 0OMEHA, ONpe/IeIeHIe
Cpeabl pacTBOPOB C IMOMOIIBID HHIWKATOPOB, W3yYEHHUE BIHSHUSA Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUYECKOHW PEAKIMU M TOJOKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonmoxenne HemeraiuioB B llepuoguueckol cucremMe XUMHYECKHX
sanemenToB /.M. MenpeneeBa 1 0COOEHHOCTH CTPOSHUSI UX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHUS HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEpPHI,
dbocdopa u yriepoaa).

Bonopon. Ilomydyenue, gusnueckne M XUMUUYECKHUE CBOMCTBA: PEAKIUU C
METaJUIaMA M  HEMETaJUIaMH, BOCCTAHOBUTEJIBHBIC CBOWCTBA. [ WApHUABL.
TonMBHBIE JIEMEHTHI.

['anmorensl. Haxoxknaenue B mpupoje, crnocoObl MoidyudeHus, (U3MYEecKue H
XUMHYECKUE CBOWCTBA. | ammoreHoBoaopoAbl. BakHenmme KUCIOpOACOAEpKaAIINe
COEIMHEHHUS TayoreHoB. JlabopaTopHble U TMPOMBIIICHHBIE CTIOCOOBI TOTYyYECHHUS
rajgoreHoB. [I[puMeHenune rajoreHoB U UX COCITUHEHUM.
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Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI TOMYyYECHHUS
kuciopona. duznueckue U XMMUYECKHE CBOWCTBA U MPUMEHEHUE KUCIOPOJa U
030Ha. OKCUABI U TIEPOKCUBI.

Cepa. Haxoxnenue B mpupojie, CIHOCOOBI MONydeHUs, (U3UUEeCKue u
xumuuyeckue cpoiictBa. CepoBomopon, cyiabduasl. Oxcunm cepbui(IV), oxcun
cepbl(VI). Cepuucrass u cepHas KHCIOTHI U HX cojid. OCOOEHHOCTH CBOWCTB
CepHOU KUCIOTHIL. [IpuMeHeHune cepol U €€ COEAUHEHUM.

A3or. HaxoxneHue B mpupoje, CHocoObl MONy4yeHus, (U3HUYECKUE U
XUMHYECKHE CBOMCTBA. AMMHaK, HUTpUbl. OKCUJIBI a30Ta. A30TUCTas U a30THaA
KUCIOTHI U UX colid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azota
U €r0 COeIMHEHUI. A30THBIE YI00pEHUS.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue coiictBa. dochunbr u pochun. Oxcuapl docdopa, dochopnas
kucnora U e€ comu. Ilpumenenue Qocdopa u ero coenunenuit. DocdopHbie
yaoOpeHus.

Yrnepon, HaxoxJeHHE B OpUpoJe. AJUIOTPOIHbIE  MOJAUDUKALINH.
duznyeckue W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX
yraepogoMm. Okcun yriepona(ll), okcua yraepona(IV), yronpHas kuciora u eé
CoJIu. AKTUBUPOBAHHBIN yTojb, afcopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOku. [TpuMeHeHre MpOCThIX BEMIECTB, 00Pa30BAaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUN.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3UYECKUE U
xumudeckue cporctBa. Oxcupa kpemHusA(IV), kpemHueBas KUCIOTa, CUIIMKATHI.
IIpumenenne kpeMHus U ero coeanHeHni. CTeKNo, ero nojly4eHue, BUIbl CTEKIIA.

[Tonmoxenne MmetamioB B [leproandeckor cuCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI JIJIEKTPOHHBIX O000JI0YeK aTOMOB MeTauioB. OOmiue
¢uzmyeckre cBoicTBa MeTauioB. IIpuMeHeHuE MeTa/uioB B OBITY M TEXHUKE.
CnuiaBbl METANIIOB.

DNEKTPOXUMHUUYECKUN PsJl  HamnpsokeHuid  MmeramwioB.  OOmue  crnocoOsl

MOJTy4ECHHUSI METaJJIOB: THIPOMETAILTYPTHs, MUPOMETAILTYPIHs,
anektpoMeramutyprus. [lonarue o xoppo3uu MeramioB. CrnocoObl 3alIUThI OT
KOPPO3HH.

OO6mass xapakrepuctuka MeTamioB [A-rpynmsr [lepuonnueckoit cuUCTEMBI
XUMUYECKUX JJieMeHTOB. Harpuiti wu kanuil: mnonydeHue, QuU3NUECKHE WU
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEIUHEHHUI.

OO6mas xapakrepuctuka MetaioB IIA-rpynmer Ilepuoguyeckoil cuctemsl
XUMUYECKUX ODJIEMEHTOB. MarHuii W KalblUi: TOMyd4eHHe, (PU3NYECKHe U
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB U HX COCAUHECHUU.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.
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ATOMHUHMI: TTOTy4YeHHe, GU3NIECKUE U XUMUYECKUE CBOWCTBA, MPUMEHEHHE
IPOCTOTO BEIECTBA M €ro coeAuHeHHil. AmQOoTepHble CBOWCTBA OKCHAA H
TUIPOKCHUAA ATIOMUHHUS, TUAPOKCOKOMILJIEKCHI A TFOMUHHS.

OOmass xapakTepucThKa MeETauloB MoO0o4HbIX noarpynn (b-rpymm)
[lepronnueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

@u3nuecKkne U XUMUYECKHE CBOMCTBA XpoMa U €ro coequHeHuil. OKCHUIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomarsl, HX
OKHCIIUTENbHBIE CBOKCTBA. [loyueHne n npuMeHenne xpoma.

dusnyeckue M XHMMUYECKHE CBOMCTBA MapraHia M €ro COEAUHECHUM.
Baxmneiimme coeaunenuss wMapranna(ll), wmapranna(IV), wmapranna(VI) u
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

@u3nYeCKne U XMMHUYECKHE CBOMCTBA Keje3a U €ro coenuHeHun. OKCHUpbL,
ruapokcuabl u conu xeneza(ll) u xxeneza(lll). [lonyueHne u npuMeHeHHUE xKee3a
U €ro CIUIaBOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coenquHeHur. [lomyuenue u
MIPUMEHECHHUE MEJIU U €€ COCTUHEHUN.

[ueK: momydyeHue, (GU3HYECKHEe W XHMHUYECKHE CBOHCTBA. AMQoTepHBIC
CBOMCTBA OKCHJIa U TUJIPOKCH]IA INHKA, TUAPOKCOKOMILIEKCH IUHKA. [IprmeHenne
IIMHKA U €r0 COeINHEHU.

DKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX MNPEBPAILCHUMN:
u3ydeHue oOpaslloB HEMETaJUIOB, TOpeHue cepwl, pocdopa, keme3a, MarHus B
KHCIIOPOJI€, H3y4YEHUE KOJUIeKIuu «MeTramibl W CIUIaBbl», B3aUMOJIECHCTBHE
HIEJIOYHBIX U IIEJTOYHO3EMENbHBIX METAJUIOB C BOJOM (BO3MOXKHO MCIOJb30BAHHE
BUJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M Kelie3a C pacTBOpaMU KHUCIOT U
LIEJI0YEH, KAYECTBEHHBIE PEAKIIUY HA HEOPraHWYECKUE aHHOHBI, KATUOH BOAOPO/Ia
U KaTUOHBl METAUIOB, B3aUMOJACHCTBHE THAPOKCHIOB ATIOMHHHUS U LIMHKA C
pacTBOpaMM KHCJIOT M IIEJNIOYEN, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4d 10 TeEMaM
«l"anmorens», «Cepa u e€ coenuHeHus», «A30T U (ochop U UX COCTUHEHUSY,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX TOATPYIID.

XUMHUSA U KU3Hb.

Ponb xumMum B o6ecriedeH yCTOMYMBOTO pa3BUTHs yenoBeuecTBa. [lonsTue
O HAY4YHBIX METOJIaX IIO3HAHUSI W METOAOJIOTUM HAYYHOrO MCCIEAOBAHUS.
Hayunble mpuHIMITBI OpraHru3aliy XMMUYECKOT0 NpOU3BOACTBa. [IpomMblieHHbIE
CIOCOOBI MOMYYEHUsI BaKHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHAKA,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYeHUs] METAIOB U
CIUIaBOB. XMUMHUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH CPENbl U €r0 IMOCIEICTBUS.
Ponb xumuu B 06ecriedeHrH SHEPreTHIeCKOi 0€30MacHOCTH.

Xumusi ©  310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuiia
KCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMuM B pa3BUTUHA METULIMHBI.
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XuMHsI THAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE N00aBKU. Poib Xumuu B
oOecrieyeHuu MUIIeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuiia
0e30MacHOr0 MCHOJIb30BaHUS MpPEnaparoB OBITOBOW XWMHUU B IIOBCEJIHEBHOM
KU3ZHHU.

XUMHUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepHaibl (LIEMEHT,
0eTOH).

Xumusi B CEJIbCKOM X03sicTBe. OpraHudeckre 1 MUHEpaIbHbIE yI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansl AJig 3JeKTpOHUKU. HaHOTEXHOIOTUH.

Pacuétnrle 3amaun.

Pacuétel: Macchl BeliecTBa MM 00ObEMA ra30B MO U3BECTHOMY KOJIHUYECTBY
BEII[ECTBA, Macce WU O0BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
Maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB pEaKUUU, €CIU OJHO U3
BEILIECTB MMEET NpuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKunM, €CIM OJHO W3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BENIECTBA, MACCOBOM JIOJU W MOJSPHOMN
KOHILICHTPALIMM BEILIECTBA B PAcCTBOPE, JOJM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  U3YYEeHUW OOmImEed
HEOpraHn4eckoi xumMuu B 11 Kiacce oCylIeCTBISIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYUHBIX MOHSATUM, TaK U MOHSATUN, MPUHSITHIX B OTICIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mume ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIM (DaKT, TUIIOTE3a,
TeopHusl, 3aKOH, aHAJIM3, CUHTE3, Kiaccu(UKaius, MepuoIuyHOCTb, HAOIIOIEHNE,
M3MEpPEHUE, SKCIIEPUMEHT, MO/JIEIb, MOJICIMPOBAHUE.

®dusuka: Marepusi, MHUKPOMHUD, MAaKpOMHUp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHb,
BEIIECTBO, TeJI0, OOBEM, arperaTHOE€ COCTOSIHHUE BEIIEeCTBa, HJACANbHBIN Ta3,
(u3uYecKre BETUYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPTHUsI, Macca.

buonorus: kieTka, opraHusm, sKocuctema, ouocdepa, metaboInu3M, Makpo-
¥ MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOIbI, HYKIIEMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB M MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMbIe, TOTUIMBO,
pecypchl.

TexHoMOrus: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJLTYPrUs, CTPOUTEIbHbIE
MaTepualbl, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
(dhapmaiieBTHUYECKAS MPOMBIIIJIEHHOCTb, MPOM3BOJICTBO KOCMETHYECKHUX
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npemapaTroB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBIIIIJICHHOCTDb, HAHOTCXHOJIOT'HH.
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I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA YI'JIYVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

B cOOTBETCTBUM C CHCTEMHO-IEATENBHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS NpPEAMETa «XHUMUS» Ha YPOBHE CPEOHErO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONIME COCTABJISIONIME: OCO3HAHHE
OOy4aromMUMHUCS POCCUMCKONW TPaKJaHCKOM HJIGHTUYHOCTH, TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIECHUIO; HATMYNE MOTUBALIU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCS PYKOBOJICTBOBATHCS
OPUHATHIMM B OOIECTBE TMpaBWIAMM M HOPMAaMH TIOBEACHMS; HaJudHe
MIPABOCO3HAHUS, SKOJIOTMUECKON KYJIbTYPhI; CIOCOOHOCTh CTABUThH 11U U CTPOUTH
YKA3HCHHBIE TIJIAHBL.

JIMyHOCTHBIE PE3YyJbTaThl OCBOCHUS MpeAMETa «XHUMHUSA»  OTPaAXKAKOT
c(OpMHPOBAHHOCTh OIbITA MO3HABATEIBLHON M MPAKTHUYECKOW NEATEIbHOCTH
oOyyJaromuxcs B MPoLecce pealin3alii 00pa30BaTeIbHON IEITEIIbHOCTH.

JInuyHOCTHBIE PE3YNBTaThl OCBOCHUS MOpeAMETa «XUMHUS»  OTPaAXKAKOT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTHUYECKOW NEATEIbHOCTH
oOydJaronmxcs B Mpoliecce peann3alud o0pa30BaTelIbHON JEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:x1aHCKOr0 BOCIMTAHMS:

OCO3HAHMS 00Yy4aIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSIKY;

MPEJICTABJICHUS] O COUMAIBHBIX HOPMAax W TMPABUAIIAX MEXKINYHOCTHBIX
OTHOUIEHUW B KOJJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX M MO3HABATEIbHBIX 3a]a4, BBHITOJIHEHHUU
XUMHYECKUX YKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHUBBI, HAMEPCHHsI, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU JAESTEINBHOCTH;

2) NATPUOTHYECKOr0 BOCIIUTAHUSA:

[IECHHOCTHOTO OTHOLICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJIEIHIO
OTE€UYECTBCHHON XMMUM;

YBaXEHUSI K TMPOIECCY TBOpPUYECTBA B OOJACTH TEOPHUH W MPAKTHIECKOTO
IPUIIOKEHUSI XWMHUHU, OCO3HAHUSA TOIO, YTO JAaHHBIE HAyKU €CThb pe3yJbTar
JUINTEIbHBIX ~ HAOMIOJACHUHN, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  IOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;
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UHTEpeCa M I03HABATENbHBIX MOTHBOB B IIOJIYYEHUH M TMOCIEAYIOIIEM
aHanu3e WHQPOpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEILIECHUs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEIACHUE W MOCTYNKH CBOMX TOBAPUIIEH C
NO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEICTBHIA
MOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHs LEHHOCTEH 370poBOro W Oe30macHoro obOpas3a KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (U3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmtoieHuss TmpaBui O€30MacHOro OOpalieHus C BEIIeCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU, B TPYI0BOU JAESATEIBHOCTH;

NOHUMAaHMSI UEHHOCTH MpPaBUJ HWHIMBUAYAIBHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIE0BATEIbCKOM
NESATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEUICHUH NPaKTHUYECKUX 3a7ad
COLIMAJIbHOM HANpPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPOPECCUl pa3IudHOro pojia, B TOM
YKCJIE HA OCHOBE MPUMEHEHHSI PEIMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYIOBOW EATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIbHOW TPAeKTOPHUHU
oOpazoBanus, Oyayuieil mpodeccur U peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH O0IIIeCTBA;

6) 3K0JI0TMYeCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH LEJIECO00Pa3HOr0 OTHOUIEHUS K MPUPOJE KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHUMAaHUS TI00aTBbHOTO XapakTepa HKOJOTHYECKUX MpoOJieM, BIUSHUS
HAKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE PUPOAHON U COLIMAIIBHON CPEJIbl;
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OCO3HAHHUSA HEOOXOAUMOCTH MCIIOJIL30BAHUSA JIOCTIKEHUM XUMHMU s
pELIEHUS] BOIIPOCOB PALMOHAIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOJHON Ccpejle, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIEACTBUSA NPEANPUHUMAECMBIX JEUCTBUN U MIPEIOTBPAIATh HX;

HAJIMYUS PA3BUTOrO 3KOJOTMUYECKOTO MBIIUICHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OIThITA JIeATSIILHOCTH AKOJIOTHUYECKOM HAMpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMATIBHOU
MPaKTHUKE, CIIOCOOHOCTM ¥ YMEHHS aKTUBHO IIPOTHBOCTOSTH HICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN IIPAKTHUKH;

NOHUMAaHMS CHenuUKH XUMHM KaK HayKd, OCO3HaHUA €€ poJkm B
(hopMUPOBAHUM PAIMOHATBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPEJCTABICHUSI 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHHH IpoOJieM COXpaHCHUS
IIPUPOTHOTO PABHOBECHS,

yOeXKAEHHOCTH B  OCOOOW 3HAYUMOCTH XUMHUHU JJISI COBPEMEHHOM
UUBWJIM3AIAN: B €€ TYMAHHCTHYECKOM HANpPaBICHHOCTA W BAXHOW pOJIUA B
CO3JJaHUM HOBOM 0a3bl MaTepHANbHON KyJIbTYpHl, B PEHICHUHU TIJI00ATbHBIX
npoOjieM YCTOMYMBOTO Pa3BUTHUSI UYEJIOBEUYECTBA — CHIPHEBOM, DHEPreTHUYECKOM,
MUIIEBOM U DKOJIOTHYECKONW 0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECIICUCHUN
YCJIOBUM yCHENTHOTO TPYJia U SKOJOTMYECKH KOMGPOPTHOM KU3HU KaKJAO0ro 4ujieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAHUS CYIIHOCTA METOJOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MoJTydyaeMble 3HAHUSA JJIsl aHAIU3a U OOBSICHEHUSI SIBICHUN OKPYXAIOIero Mupa u
MIPOUCXOIAIINX B HEM M3MECHEHHUH, yMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUSHUS Ha
OCHOBE HAay4dHbIX (PAaKTOB M HMEIONIUXCS JaHHBIX C IIEJbI0  IOJTYUYSHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOIB30BaTh XHUMHWYECKUE 3HAHMSA JUIS
pelieHus mpooJieM B pealbHbIX )KU3HCHHBIX CUTYaITUsX;

MHTEPECA K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIEATEIIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HEMNPEpPhIBHOMY  OOpa3oOBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHH C KM3HCHHBIMH TIOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3IudHbIX cdepax mpodeccruoHaTbHON
JIeATCIBHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJbTaThl OCBOCHHS MPOrpaMMbl IO XMMUU Ha YPOBHE
CpeaHero oo011ero 00pa3oBaHus BKIIOYAIOT:

3HAQUMMBIE IS (GopMHpOBaHHS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTpa’Karolue
LIEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cCIHeUU(UKYy METOJOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MarTepusi, BEIECTBO, SHEPTHUs, SIBJICHUE,
MpOILECC, CUCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCccle0BaHNe, HAOIIOIeHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHMBEpCalbHblEe yuyeOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

PETYJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue (byHKUMOHATBHOU
IPaMOTHOCTH U COLIMATIbHOM KOMITETECHIINH 00YyYaroIInXCs;
CHOCOOHOCTb oOyuaromxcs UCTOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHHWS U YHHBEpCAJIbHbIE YYEOHBIC
JNEUCTBUS B O3HABATEILHOW U COIMAIIBHOMN TTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSAMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 0a30Bble JIOrHYecKHe JIeCTBUS:

CaMOCTOATENLHO  (OPMYNIHpPOBAaTH W aKTyaIM3upoOBaTh  Mpobiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpeAeisTh LEJIH JESITEIbHOCTH, 3ajJaBasi IapaMeTpbl W KPUTEPUHU HX
JTOCTUKEHUS, COOTHOCHUTB PE3YJIBTAThI ACATEIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

WCMOJIb30BaTh MPH OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILUICHUS:
BBIJICJIITh XapaKTepHbIC MPU3HAKU TMOHATHW M yCTAHABIWBATh WX B3aWMOCBSA3b,
UCITI0JIH30BaTh COOTBETCTBYIOIINE MTOHATUS JIJI1 OOBICHEHUS OTACIIbHBIX (haKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU MJ KJIacCU(PUKAIIMU BEIIECTB W
XMMUYECKHUX PEaKIIU;

yCTaHABIMBaTh MPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEAYKTUBHBIE, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH WU MPOTHUBOPEYHS B paccMaTpHUBAEMbIX
SIBIICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKITFOUCHHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIEINIH, MPEOOPA30OBHIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opMmyJia, ypaBHEHHE XHUMHYCCKOU
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peakuuy — IpPU PEUIEHUH YYEOHBIX ITO3HABATENIbHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIE NPEACTABICHUS IS BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKLUM.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE A€iCTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOIO IO3HAHMUS BEIIECTB U XMMHYECKUX
peaKkiuu;

(bopMyIUpPOBATH LIEJIM U 33/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh MOCTABIECHHBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITEILHOTO IIJITAHUPOBAHUS M IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOIIOJaTh 33 XOJA0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTh
00001IeHNSI ¥ BBIBOIBI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENbCKOW M MPOEKTHON
AESITeNbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHMs MPAKTUYECKUX 3a7a4, NPUMEHEHHUIO pPA3IMYHBIX
METO/IOB IMO3HAHMS.

3) padora ¢ ungopmanmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKaX HHPopManuu (HAy4dHO-
HOMyJIApHas JHUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHbIE [OCOOMS,
pecypcbl MHTEpHeTa), aHanmu3upoBaTh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (QopM
MIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;

(GbopMyIIMpOBaTh 3alpOChl U NPUMEHATh PA3JIMYHBbIE METOAbI IPU IOUCKE U
orObope wuHPOpMalMK, HEOOXOIMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPEIECIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMANbHYIO  (GOpMY  MpEACTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, T1arpaMMbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4YHBIA fA3BIK B KadyecTBE CpEACTBa Mpu pabore ¢
XUMHYECKON HHQOpMAIMel: NpUMEHSATb MEXIpeaAMeTHble ((puznueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CHUMBOJIHUYCCKUC CPCACTBA HATI'TLAJHOCTH.

KoMmmyHuKkaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eldCTBUA:
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3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ IUATIOTa W/ 1N
JTUCKYCCHUH, BBICKA3bIBATh UJIeH, (POPMYIUPOBATH CBOU MPEATIOKECHUS
OTHOCHUTEIHHO BBITIOJIHEHHS MPE/IOKEHHOM 3a1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOM JEATEIIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSTEIBHO WK COBMECTHO CO CBEPCTHUKAMMU IIPHU BBITIOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, pealn3aluyd y4eOHOro NpoeKTa, U GOpMyIHpPOBATH BBIBOJIbI
II0 pe3yJIbTaTaM IPOBEIEHHBIX MCCIIENOBAHUM MYTEM COIVIACOBAHUWS ITO3HULIUMN B
x0J1e 00CyKIeHHsSI 1 OOMEHA MHEHUSIMHU.

PeI‘y.]ISlTI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁnble IlGﬁCTBHSI:

CaMOCTOSITEJILHO TUIAHUPOBATh M OCYIIECTBIISITH CBOIO T03HABATEIBHYIO
JCATENBHOCTh, OMpeneisas e€ Iend W 3aJadd, KOHTPOJIUPOBATh M 10 MeEpe
HEOOXOJUMOCTH KOPPEKTHPOBATh MpEIaraeMblii aJrOpuT™M JACUCTBUN TpHU
BBITIOJTHEHWH YUYeOHBIX M HCCIIEIOBATEIIbCKUX 3a7ad, BBIOMpaTh HambOojee
3 PeKkTUBHBIN CcMOCO0 MX pEHICHHS ¢ Y4E€TOM TOJIyYeHHsS HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYILIECTBIJISITh CAaMOKOHTPOJIb JICSITEIBHOCTH Ha OCHOBE CamMoOaHalIu3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yJbTaThl OCBOCHHS MPOTPaMMBbI [0 XUMUU HA YTiyOJIEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHUs BKIIOYAIOT CIEHUPUUYECKUE
11 y4eOHOro mpeaMera « XUMUs» Hay4dHbIE 3HAHUS,, YMEHUS U CTIOCOOBI ICHCTBUI
[0 OCBOEHUIO, UHTEPIIPETAlIMM U MPEOoOPa30BAHUIO 3HAHUN, BUJIbI JESATEIbHOCTH
[0 MOJYYEHHUIO HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX y4EOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYAlUAX, CBA3aHHBIX C XUMHUEN. B
IIpOTpaMMe II0 XUMHHM TNPEAMETHBIE PE3yibTaThl IPEACTABICHbI II0 TIoAam
U3YYECHUS.

10 KJTACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE€ M 3HAUYCHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJid B OOECIEUYCHUH YCTONYMBOTO
Pa3BUTHS YEIOBEYECTBA B PEIICHUH MPOOJIEM SKOJOTUYECKON, IHEPTETUIECKON U
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NUIIEeBOM 0€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MAaTE€pHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B oOecrieueHun pPalMOHAIILHOTO
MPUPOONOIb30BaHUsA, B (POPMUPOBAHUU MHUPOBO33PEHUS W OOILIEH KyJIbTYpHI
YeJIoBeKa, a TaKKe DSKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIAJCHUE  CHCTEMON  XUMHUYECKMX  3HAaHHMM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAOIINE MTOHATHS — XUMAYECKUHM 2JIEMEHT, aTOM, PO U AJIEKTPOHHAs
o0ojouka aroma, s-, p-, d-aToMHBIE OpOUTaIM, OCHOBHOE M BO30YXIAEHHOE
COCTOSIHMSI aToMa, THOpHAM3alMs AaTOMHBIX OpOuTaliel, HWOH, MOJIEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTh, CTENIEHb OKUCIICHUS, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00bEM, YIIIEpOAHBINA CKENET, PYyHKIMOHAIbHAS
rpynmna, pagukai, CTPyKTypHble (opMmyibl (pa3BEpHYThIE, COKpallE€HHBIE,
CKEJIETHBIE), HM30MEpPHsl CTPYKTypHass M NPOCTPAaHCTBEHHas (reomMeTpHyecKas,
ONTHYECKAs), HM30MEPHI, TOMOJOTUYECKUUA PN, TOMOJOTH, YTIEBOAOPOJIBI,
KHUCJIOPOJ- U a30TCOJAEPIKAIME OPraHUYECKHE COEAMHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHMS; TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MengeneeBa, Teopus CTPOEHUSI OPTraHUYECKUX
BeecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpEBpalICHUS DSHEPrHMM I[P XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3bIK XMMHUHW, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIHE B OCHOBE
INOHUMAaHUS NPUYUHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBJICHUI; MIPEICTABIICHUS
O MEXaHM3MaX XHMHUYECKHX pPEaKlHil, TEPMOJUHAMHUYECKUX M KHHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AMMHOM BJIMSIHUM aTOMOB U TPYIMI aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHBI 3pdexTri, opueHTanTs! 1 u Il pona);
(dakTosoruyecKkue CBEACHHMSI O CBOICTBaX, COCTaBe, MOJYyUYE€HUH U O€30MacHOM
UCIIOJIb30BAaHUM BaXKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY M MPAKTUYECKOU
NESATENbHOCTH  YeJOBEeKa, OOMIMX  HAy4YHbIX MPUHLUNAX  XHUMHYECKOTO
MIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TEpEPaAOOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUIl: BBIABIATH XapaKTepHbIE MPU3HAKU TOHATHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUSA IPHU
OINMCAaHUM COCTaBA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(OpMHPOBAHHOCTh YMEHMIA:

UCITI0JIB30BaTh XUMUYECKYI0 CUMBOJIMKY JIJISl COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (OPMYIT OPraHUIECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUsI XMMHUYECKUX PEAKLUUA U PacKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUil  IOCPEACTBOM  COCTaBIICHHUS
ANIEKTPOHHOTO OallaHca JTUX peaklMil, peakluuii HOHHOTO oOOMeHa MyTEM
COCTABJICHUSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;
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M3TrOTaBIIMBaTh MOJIEIN MOJIEKYJ] OPraHMYECKUX BEUIECTB JIJIsi WIUTOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHU: yCTaHABJIMBATh MPUHAIC)KHOCTh U3yYEHHBIX
OpraHMYECKUX BEIIECTB IO KX COCTaBy M CTPOCHHIO K ONpPEAEIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTh WM Ha3BaHUSA IO CHUCTEMaTHYECKOM
Homenkinarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHMS ISl OTAEIbHBIX
MpeICTaBUTENIed OPraHUYEeCKUX BEIIECTB (ITHIICH, alleTHJIEH, TOIYOJ, TJIMLIEPHUH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAeru, aueTaibAeruj, alueToOH, MypaBbHHAas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, MaJbMUTHHOBAsI KUCIIOTHI,
TJIMLWH, alaHuH, MalbTo3a, (PYKTO3a, aHWIUH, JUBUHWJI, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

c(hOpMUPOBAHHOCTb YMEHUS OMNPEIETATh BUJ XUMHUYECKON CBSI3U B
OpraHUYECKUX COEAMHEHUSX (KOBaJ€HTHAasT W HOHHAsl CBSI3b, G- WM T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BeniectB A. M. bytiepoBa jist 00bsICHEHHST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTh  COCTaB, CTPOCHHE,
du3nyeckre M XUMHUYECKHE CBOMCTBAa TUIHMYHBIX MPEACTaBUTENCH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEILECTB: aJKAHOB, HUKIOAIKAHOB, aJIKEHOB, aJIKaJUEHOB,
AJIKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIUPTOB, albJECTHU/IOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MIPOCTBIX U CIIOXHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHUMN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJIEBOJOB (MOHO-, JU- M TMOJHUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYHD  CBSI3b  MEXKAY  HUMH  yPaBHEHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIHUA C HCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJIAaTh Ha KOHKPETHBIX MpHUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTU OPraHUYECKUX COCTMHEHUN OT
KPaTHOCTH U THUIA KOBAJIEHTHOU CBSI3M (G- U M-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOopMHUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(Th, TNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro MepepadoTKu Hu
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepadboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHUM O €CTEeCTBEHHO-HAYUYHBIX
METOJIaX MMO3HaHUS — HAOJIOJACHUN, U3MEPEHUH, MOJICTUPOBAHUM, YKCIIEPUMEHTE
(pealbHOM M MBICIICHHOM) U YMEHHUS IPUMEHSTh 3TH 3HAHUS;

C(bOpMHpOBaHHOCTI) YMCHUA IIPUMCHATDH OCHOBHBIC orcpanuun
MBICIIUTEILHON ACATCIIBHOCTH — aHAJIM3 W CHHTC3, CPAaBHCHHC, O606HIGHI/IC,
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CUCTEMATHU3alINIO, BBISBICHUE MPUYMHHO-CIIECICTBEHHBIX CBSI3€H — NI U3y4YEHHS
CBOMCTB BEUIECTB U XUMHYECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISITh B3AaUMOCBSI3b XUMHUYECKUX 3HAHUHU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oyee OCO3HAaHHOTO TIOHMMAHHS CYIIHOCTH MaTEepPUATBHOTO €JIWHCTBA MUPA,
UCIIOJIb30BaTh CHUCTEMHBIE 3HAHMS MO OPraHUYECKOW XMMHH i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPO/LY;

c(hOpMUPOBAHHOCTb YMEHMI: TPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopMmynamM U ypaBHEHHSIM XUMHYECKUX PEAKINil C UCIOJIb30BaHUEM (HU3HUUECKUX
BeJIMYMH (Macca, OOBEM Ta3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHUIYIOUIUX
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUUYECKOU
(dbopmyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, AHAIM3UPOBATh U OIIEHUBATH
C TIIO3UIUHA  DKOJOTMYECKON  0O€30MacHOCTH  IOCJIEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JEATEHOCTU YEJOBEKa, CBA3AHHOM C mepepaboTKoOn
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHBIE 3HAHUS JUISl IPUHSITUSL TPAMOTHBIX PEIICHUMN
npo0JieM B CUTYallUsX, CBSA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITENILHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN DSKCIEPUMEHT (MOJYyYeHHE W U3Y4YEHHE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIIIEBOJOPOJOB pA3JIMUYHBIX KJIACCOB U
KHCIIOPOJICOJEPKAIIMX OPTraHUYECKUX BEIIECTB, PEUICHHUE ASKCIEPUMEHTAIbHBIX
3a/1ad 10 pACMO3HABAHWIO OPTraHUYECKUX BEIIECTB) C COOJIOJCHUEM MPaBUI
Oe3omacHoro oOpamieHusi ¢ BEIIeCTBAMU U JIaDOPAaTOPHBIM O0OpPYAOBAHHEM,
dbopMynUpOBaTh IIEh HWCCJEAOBAHMS, WPEICTABIATh B pasIuyHOM (dopme
pe3yIbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX TOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHMIA:

cOOJII01aTh MpPaBUJIa KOJIOTMYECKH LEeIecO00pa3HOro MOBEACHHS B OBITY H
TPYIOBOW JEATENBHOCTH B LEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKpYKAOUIEH
OPUPOIHOM CPEAbl U TOCTUKEHHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHYECKOTO JEUCTBUS Ha JKHUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, NOHMMAs cMbICI nokaszarens [1/1K;

aHAM3UPOBATh I1€J1eCO00PA3HOCTh NMPUMEHEHUS] OPraHMYEeCKUX BEIEeCTB B
IIPOMBIIIIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIB34;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKOW MH(OpMaLIMK B PA3IMUHBIX UCTOYHUKAX (Hay4yHasi U yueOHO-HAy4Has
JUTEpATypa, CPeACcTBa MaccoBOM nH(popManuu, IHTEpHET U apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, nepepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOM 3a1aueii.
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11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XAMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBICHUM MPUPOJBI, O MECT€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJih B OOECIEYEHHH YCTONYHBOTO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJIOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTU, B Pa3BUTUU MEIUIIUHBI, CO3JaHUU HOBBIX MaTEPHAOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIICYCHHH PAIIMOHAIBHOTO MPUPOJIONOJIb30BAHUS, B
(GbOopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEH KyJIbTypbl 4YEJIOBEKa, a TaKkxKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO M IPUPOJIHOU

cpene;
BJIaJICHUE CUCTEMOU XUMHUYECKUX  3HAHHH, KOTOpas BKJIIOYAET;
OCHOBOIIOJIaralolIMe TOHATHUS — XHUMHUYECKHMW DJIEMEHT, aToM, SJIpo aroma,

M30TOIIbI, AJIEKTPOHHAsE 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alisl aTOMHBIX OpOUTalNei, HOH,
MOJICKYJIa, BQJICHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, CTEICHh  OKHCIICHUS,
XUMUYecKass CBsS3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOHAs),
KpUCTAJUTMUECKasl pPEmI€TKa, XUMHUYECKas pEeaKIus, pacTBOpP, JJICKTPOJIHTHI,
HEAJIEKTPOIUTHI, JJIEKTPOJIUTHYECKAS JTUCCOIMAINNS, CTEIEeHb IHUCCOIUAINH,
BOJIOPOJHBIN TIOKa3aTeldb, OKHUCIWUTEIb, BOCCTAHOBHUTEIb, TEIUIOBOM 3(deKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUECKON peaKIuy, XMMUIECKOe PaBHOBECHE;
TEOPHH W 3aKOHBI (TEOPHS DJICKTPOJMTHYECKOW TUCCOIMAINH, TICPHOIUICCKUI
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAISHHs] SHEPTUU IPH XUMHUYCCKHUX PEaKIHIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICHMCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK
XUMHUH, MHPOBO33PEHUYCCKNE 3HAHHWA, JIeKAIlMe B OCHOBE TOHMMAaHHS
NPUYMHHOCTA W CHCTEMHOCTH  XWUMHYECKUX  SBJICHHWH; COBPEMCHHBIE
MPEJACTABICHUS] O CTPOSHHWM BEIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAIMOJICKYJIIPHOM  YPOBHSX; TIPEACTABICHUS O MeXaHHW3Max XHMHYECKUX
peaknuii, TEPMOAMHAMHUYECCKUX U  KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XUMUYECKOM PAaBHOBECHH, PACTBOpPAX W JIUCIEPCHBIX CHCTEMaXx;
(haKTOJIOTHYECKHE CBEJICHHS O CBOMCTBAaX, COCTaBe, IMOJIYYCHHH W O€30IMacHOM
WCITOJIb30BAHUHU BAKHEUIIINX HEOPTraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOM
JCATEIBPHOCTA  YEJIOBEKa, OOMMX  HAyYHBIX  MPUHIWIAX  XHMHYECKOTO
MIPOU3BOICTRA,;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISABIATH XapaKTePHBIC NMPU3HAKH IOHSATHH,
yCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHATHS TMPHU
OIMCAaHWHM HEOPTAaHMUECKUX BEIIECTB M UX MPEBPAIICHU;
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c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMUMHUYECKYI0 CHUMBOJUKY IS
cocTaBieHMs (OopMyJ BEUIECTB M  YpPaBHEHMM XUMHUYECKHX peakUui,
cuctematuueckytro HomeHknarypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTACIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OINPEAETATh BAJICHTHOCTh U CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHMSX, BUJ XMUMHUYECKOW CBSI3U (KOBaJEHTHas,
WOHHAs, METaJJIMYecKas, BOJOPOJAHAs), THUIl KPUCTAUIMYECKOW PEIIETKH
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCHUMOCTH CBOMCTB BEUIECTB OT
BUJA XMUMHUYECKOM CBSI3U M THUIA KPUCTALUIMYECKOM pEIIETKH, OOMEHHBIA U
JOHOPHO-aKIENTOPHBIM MEXaHU3MBbI 00pa30BaHUsI KOBAJIEHTHOH CBSI3H;

c(OPMHPOBAHHOCTh  yYMEHHWIl:  KJAacCU(UIHMPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHYECKHE PEAKLUU IO PA3INYHBbIM NpHU3HAKaM (YUCITY
U COCTaBy pearvpymolliux BELIECTB, TEIIOBOMY 3()(eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiu3aTopa U
JPYTHE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUSA U KPUTEPUHU I KIacCU(UKAUU
M3Yy4aeMbIX BEIECTB U XMMUYECKUX PEAKLUH;

c(OpMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPUOJUUECKOr0O 3aKoHa /[l
N. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBSICHUTENbHYIO
Y IPOTHOCTHYECKYIO (DYHKLUU;

c(OpPMUPOBAHHOCTh YMEHHUI: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB INEPBOrO—YETBEPTOrO IEPHOIOB
[lepuognueckonn  cucremor  J[.U. Menpeneena, UCTIOJIB3YSl  TOHSATHUSA
«3HEPreTHYECKUE YPOBHW», «IHEPreTUUYECKUE MOIYPOBHM», «Ss-, p-, d-aTOMHBIE
opOUTaIm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMMUYECKUX AJIEMEHTOB U HUX
coeqMHeHUNM no mnepuojmaM u rpynnaMm llepmommueckon cucremsr /I N.
MeHnneneeBa, BaJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

chOpMHUPOBAHHOCTh YMEHHH: XapakTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMUAYECKHE  CBOWMCTBA  BEHIECTB  PA3IMUHBIX  KJIACCOB,  ITOATBEPXKAATh
CYIIECTBOBAHHE TEHETHUYECKOM CBS3M MEXIYy HEOPTraHWYECKMMH BELIECTBAMH C
IIOMOIIBIO YPABHEHU! COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIM;

c(OPMUPOBAHHOCTb YMEHHUS PACKpbIBaThb CYLIHOCTh: OKHCIIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIIMA MOCPEIACTBOM COCTAaBJIEHHS 3JEKTPOHHOIrO OanaHca
ATUX PEAKUUH; peaKklUil MOHHOrO OOMEHa MyTEM COCTABIEHUS HMX TMOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  TUAPOIU3a;  peakuiu
KOMILIEKCO0Opa3oBaHus (Ha IpUMepe r’uAPOKCOKOMIIEKCOB IIUHKA U aJIFOMUHUSA);
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cOPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIMi ¢ Y4ETOM HUX DHEPreTHUYECKUX XapaKTEPHUCTHUK, XapakTep
M3MEHEHUS] CKOPOCTH XHMHMUYECKOW peakIMd B 3aBUCHUMOCTU OT pPa3Iu4HbIX
(akTOpoOB, a TaK)KE XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpuniui Jle [larenbe);

cOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMHUYECKHUE PpEaAKIIUH,
JeXallie B OCHOBE NPOMBIIUIEHHOTO MOJYY€HUs CEPHOW KHUCIOTHI, aMMHAKa,
oOle HayyHble MPUHLMIBI XHUMHYECKUX IPOU3BOJACTB; LEIECOOOPA3HOCTD
MIPUMEHEHUSI HEOPTAaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHUs COOTHOIIEHUS! PUCK-TI0JIb3a;

c(OpMHPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHUW O METOJIaX HAay4YHOIO
MO3HAHUA SBJICHUM MNpUpPOAbl — HAOIIOJEHUE, HU3MEpPEHUe, MOJEIUPOBaHUE,
AKCHEPUMEHT (PeabHbIN U MBICICHHBIN), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS MPUMEHATH 3TH 3HAHUS TIPU IKCIIEPUMEHTAIHHOM MCCIIEIOBAHUHN BEIIECTB
U 118 OOBSCHEHUS XHMMHYECKUX SIBJICHUW, HMMEIOUMX MECTO B MPHUPOJE,
MPaKTUYECKOM AESITEIIbHOCTU YEJIOBEKA U B IOBCEIHEBHOW KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aHMMOCBSI3b XMMUYECKUX 3HAHUH C
NOHATUSMHU U TIPEJCTaBICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUATBHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOJIb30BAHUEM
MOHATUM «MAacCOBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJSIPHAS KOHLIEHTPALIM;
MAaccChl BEIIECTBa WIM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YUYACTBYIOIIMX B PEAKIMHU BEILECTB; TEIUIOBOrO 3(deKTa
peaklMK; 3HAYEHUs BOJOPOJHOIO MOKa3aTedsl pacTBOPOB KHCIOT U IIEJIOYEH C
M3BECTHOM CTEMEeHbIO JUCCOLMAIMM; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
NPOJYKTa PEaKIMU, €CIU OJTHO M3 MCXOIHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
OmpeeIEHHON MacCOBOM J10JI€ll pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30BITKE
(uMeeT mpUMECH); MOJNM BBIXOJIa MPOJAYKTA pPEaKUUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(OpMHPOBAHHOCTh YMEHHUI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUH  3KCHepuMeHT  (IpOoBEIEeHHE  peakuuid  HMOHHOTO  OOMeEHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPTaHWYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IIOMOIIBIO HHAWKATOPOB, W3YyYEHHE BIIUSHHUS
pasnu4HbBIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOM  pEeaklMH, peuieHue
AKCIIEPUMEHTAJIBHBIX 337ady 1o TemaMm «Mertamisly u  «Hemeramisl») c
coOJII0IeHnEM TpaBUil O€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpHBIM
o0opynoBanueM, (HopmMyaupoBaTh I1I€ldb HCCJICAOBAHMS, TPEJACTABIATH B
paznu4HOi (QopMe pe3ysbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH HX
JOCTOBEPHOCTb;
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c(hopMHUPOBAHHOCTHh YMEHHI: COOIOATh MPABIIIA MOJb30BAHUS XUMHUICCKON
nocynod u J1abopaTOpHbIM OOOpYyJOBaHHEM, OOpAIICHHS C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKIIUSIMHU [0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB, JKOJIOTUYECKH I1E€JeCO00pa3HOr0 TMOBEACHUS B OBITY U TPYIOBOM
JNEATENIBHOCTUA B LEJSAX COXPAHEHUsI CBOErO 340POBbs, OKPYKAOIIEH MPUPOIHOU
Cpelabl W JOCTHKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABAaTh OIACHOCTH
TOKCHUYECKOTO JICMCTBUSl HA JKMBBIE OPTaHU3MBI ONMPEACIEHHBIX HEOPraHUYECKHUX
BENIECTB, MOHUMas cMmbIch nmokaszarens [1JIK;

c(hOpMHUPOBAHHOCTh YMEHUM: OCYIIECTBJIATh IICJCHAIIPABICHHBIA IIOUCK
XUMUYECKOW MH(OPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4dHas U yueOHO-HAydHAs
JUTEpaTypa, CpeacTBa MaccoBoi nHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJTU3UPOBATh XUMUUYECKYI0 MHPOpMAIUIO, IepepadaThiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUH C ITOCTABIICHHON YUCOHOM 3a1aucii.

HokymeHT cosaaH B anekTpoHHon dopme. Ne 47-coo ot 11.03.2024. Ncnonuutens: MatiowmH B.H. B INNEKTPOHHbIA
Crpanunua 31 3 60. CTpanuua cosaaxa: 11.03.2024 10:08 =¥ TATAPCTAH



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB M TeEM (undposbie)
Konrpoasbnsie | IIpakTnyeckue
n/n NPorpamMMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHHU
IIpeamer opranndeckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX coequHEHU A. M. 8
byrneposa
Hroro no paszneny 8
Pasnen 2. YriaeBoaopoabst
)1 [IpenenbHble yTIeBOAOPOABI — AJKaHBI, 5
' [MKJIOAJIKAHBI
29 HenpenenbHblie yriaeBoaopoOIbl: aJKeHbI, 14 1
' AJIKAINEHBI, ATKUHBI
2.3 ApomaTudeckue yrieBo0po/bl (apeHbl) 8
24 [IpupoHble ICTOYHUKH YTJIEBOJIOPOJIOB U MX 4
' nepepadoTKa
2.5 ["anoreHnpon3BoOHbIE YTIIEBOIOPOIOB 4 1
Hroro no pazneny 35
Paszgea 3. Kucaopoacoaepxamue oprannyeckue coeIuHeHus
3.1 Cruprel. Genon 11 1
32 KapOoHunbHbIE COSMHEHUS: albIACTUIB U 21 1
keToHbl. KapOoHOBBIE KUCTOTHL. CIIOKHBIE
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a¢upsl. Kupst

3.3 VraeBomasl 9
Hroro no pazgeny 41
Pa3nes 4. Azorcoaepskanue opraHu4ecKue coeJHHeHHs

4.1 AMUHBI. AMUHOKUCTIOTHI. benku 12
Nroro no pazaery 12
Pa3zgea S. BbicokOMOJIERYISIPHBIE COeIMHEHMSI

5.1 BrIcOKOMOIIEKYIIIpHBIE COETMHEHHUS 6
Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne i/m KonrpoJsbnsie | IIpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuoanueckas cucrema XUuMHYECKUX 9
snemenToB 1. . MenneneeBa
12 Crpoenue BemiecTBa. MHOTOOOpasue 1 |
' BEILECTB
1.3 XUMUYECKUE peaKIuu 19 1 3
Hroro no pazgeny 39
Pa3nes 2. Heoprannueckasi XuMust
2.1 Hewmerannst 31 1
2.2 Metannbl 23 1 2
Hroro no pazneny 54
Pa3nen 3. Xumus u )Ku3Hb
31 MeToanl TO3HAHUS B XUMHH. XUMHUS U 9
' KU3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsbI

IIpakTHyeckne
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
mudpoBbIe
o0pa3oBaTte/ibHbIE

pecypcesl

[Ipenmer u 3HaYeHUE OPraHUYECKON
XUMHH, [IPEICTABICHUE O MHOI000pa3un
OpraHUYECKUX COCIMHEHUN

DNEKTPOHHOE CTPOSHUE aToMa yriiepoa
(ocHOBHOE U BO30YX/IEHHOE COCTOSIHHSI).
BanenTHble BO3MOKHOCTH aTOMa yriepoaa

XuMHUecKasi CBA3b B OPraHUYECKUX
coenuHEeHMsIX. MexaHn3Mbl 00pa30BaHUS
KOBAJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBSI3CH

Teopus cTpoeHUs] OPraHUYECKUX
coequHennii A. M. bytiepoBa

Byl n3oMepun: CTPyKTypHas,
MPOCTPAaHCTBEHHAs. DIEKTPOHHbBIE

3¢ deKTh B MOJIEKyIaX OPTaHHYECKUX
COeIMHEHUN

IIpencrasienue o kaaccupuKauu U
cucremaruyeckas HomeHnkiarypa (IUPAC)
OpPraHUYECKUX BELIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMUH
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Cucrematusanusa 1 0000IIEHNE 3HAHUHN 110
TEME

AJIKaHBI: TOMOJIOTUYECKUH psif, 001ast
dbopmyna, HOMEHKIIATypa U U30MepHs,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

10

dusznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxaeHue ajlkaHoB B IPUPO/IE.
CrniocoObl 1osTy4eHus: 1 IpUMEHEHUE
QJIKaHOB

12

Huknoankansl: o0mas Gpopmyna,
HOMEHKJIaTypa 1 U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMUYECKHX CBOHCTB, CHOCOOBI
HOJYYEHHUS U IPUMEHEHHE

13

Pemenne pacuéTHbIX 337249 Ha
OTIpeJIeTICHUE MOJICKYJIIPHON (OPMYITBI
OpPTaHMYECKOTO BEIIECTBA M0 MaCCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOISIINX B €r0
cocraB. CucreMaru3anus 1 0000IIEHHE
3HAHUU T10 TeMe

14

AJIKEHBI: TOMOJIOTUYECKHH PsiJl, 001IIas
dbopmyna, HOMEHKIATypa, IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI.
CrpyKTypHasi ¥ LIUC-TPAHC-U30MEPUS
aJIKCHOB

15

®usnyecKre 1 XMMUYECKHE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBa
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Crioco05b1 MOJYYCHUSA U IPUMCHCHHUC

16
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo Teme

17 "[Tomy4yeHue 3TUICHa U U3yYEHUE €T0
CBOMCTB"
Pemenne pac4y€THbIX 3a1a4 HA

18 orpeziesieHue MOJIEKYJIIpHON (HOpMyIIbI
OpPraHUYECKOTO BEIIECTBA
AJKaJIuEHbI: CONPSIKEHHBIE,

19 W30JINPOBAHHbIE, KyMYJIHUPOBaHHBIE.
OCo0eHHOCTH NIEKTPOHHOTO CTPOSHHS

20 XUMUYECKUE CBOWCTBA CONPSKEHHBIX
JTUEHOB

)1 CriocoOslI oNTy4eHus: U IPUMEHEHUE
aJKaJUEHOB
AJKWHBI: TOMOJIOTUYECKHH psJl, 001as

” dbopmya, HOMEHKJIATypa, IEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
duznyeckue cBoiicTa

23 XUMHUYECKUE CBOMCTBA aJTKMHOB

24 KauecTBeHHBIE peakliy HA TPOMHYIO CBS3b

25 CriocoOblI osryueHust 1 IpUMEHEHNE
AJKWHOB

26 Pemenue 3aa4: pacy€rbl IO ypaBHEHUIO
XUMHUYECKON peaKuu

7 CucreMaruzanus 1 0000IIeHEe 3HaHNUI 10

TEMEC
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28

ApEHBI: TOMOJIOTHYECKHUH psifl, o0IIast
dopmyIta, HOMEHKIIaTypa. DIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
OcH30J1a U TOJTyOJIa, UX (PU3HYECKUE
CBOWCTBA

29

XHMHUYEeCKHE CBOMCTBA dpPCHOB: pCaKIINN
3aMCIICHUA

30

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUU
IIPUCOEINHEHHUS, OKHCIIEHNE TOMOJIOTOB
OeH3ona

31

Oco0EHHOCTA XUMHAYECKUX CBOICTB
CTHpOJIa

32

Pemenue pacu€THpix 3a1a4 Ha
orpezeNeHue MOJICKYIIpHON (HOpMYIIbI
OpPraHUYECKOTO BEIIECTBA

33

CriocoObl osryueHust 1 NpUMEHEHNe
apeHoB

34

I'emeTnaeckas CBI3b MCXKAY pa3siIndYHbIMU
KJ1aCCaMH YTJICBOAOPOJI0B

35

PacuéTel 0 ypaBHEHUAM XUMUYECKUX
peakmuii. CuctemaTusamus U 00001IeHre
3HAHMM 110 TeMe

36

[Ipuponnstii ra3. [lonyTHbie HEPTAHBIC
rasbl

37

KaMeHHbIH yroyib U POIYKTHI €T0
nepepaboTKu

38

Hed1b 1 cniocoOsl e€ nepepaboTKH.
IIprMeHeHHe IPOIYKTOB IepepaboTKu
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HeTH

I'emeTnaeckas CBI3b MCXKAY pa3siIndYHbIMU

39 KJIacCaMHM yIJIEBOJ0POIOB !
["amoreHonpon3BOAHbIE YIIIEBOAOPOIOB:

40 3JIEKTPOHHOE CTPOCHUE; PEAKITIHI 1
3aMELlEHUs TajJoreHa
JlelicTBHe 1Ien04Yel Ha

41 raJIOreHIpon3BOIHbIE. B3aumonelicTeue 1

JUTraJIOr¢HaJIKaHOB C MaroHu€M M IIMHKOM

4 Cuctemaru3ans 1 0000IIeHUe 3HAHUH 110 1
pazneny "Yriesogopoast”

Kontponbhas pabota no teme

43
"Yraesogoposr"

[IpenensHbIe OJTHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKHH psfl, oOmias hopmyra,
44 CTPOCHHUE MOJICKYJI, U30MEPHS, 1
HOMEHKJIaTypa, Ki1accuduxarus,
¢dusnyeckue cBoiicTa

45 XUMUYECKUE CBOMCTBA MPEAEITBHBIX

OQHOATOMHBIX CITMPTOB

46 CrniocoObl 1osTy4eHus: 1 IpUMEHEHUE

OIHOATOMHBIX CIIMPTOB

[IpocTeie 3¢upbl: HOMEHKIIATYpa U
47 U30MEpHsl, 0COOEHHOCTH (PU3HUECKUX U 1
XMUMHUYECKUX CBOMCTB

MHoOroaromMHsle CIUPTHI: TUICHIVIMKOIbL U
48 [JIMLEPUH, UX (PU3NYECKUE U XUMHUYECKHUE 1
CBOMCTBA
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49

Crioco05b1 MOJYYCHUSA U IPUMCHCHHUC
MHOI'0OATOMHBIX CITUPTOB

50

@DeHOII: CTPOCHUE MOJICKYIIBI, (PU3NIECKHE
cBoicTBa. TOKCHYHOCTDH (heHoIIa

51

Xumuueckue cBoicTBa (heHomna

52

CriocoOblI osryueHust 1 IpUMEHEHNe
denona

53

[TpakTrueckas padota Ne 2. Pemienue
SKCIEPUMEHTAIIbHBIX 3aa4 110 TEME
"CrupThl ¥ heHob"

54

CucreMaruzaius 1 0000IIeHE 3HAHNUI 110
TEME

55

A.]'H))I@FI/I}IBI N KCTOHBI: DJICKTPOHHOC
CTpOEHHE KapOOHUIBLHOW IPYIIIbL;
TOMOJIOTUYECKHE PAJIBI, 001I1ast hopMya,
U30MEepHs 1 HOMEHKIJIaTypa

56

AJNBIETUIBI M KETOHBI: (PU3UIECKHEC
CBOICTBA; pEaKIUU MPUCOCTUHECHUS

57

PeaKL[I/II/I OKHCJICHHA U KAYCCTBCHHBIC
pPCaKkinn aJlbJACTUA0B U KCTOHOB

58

CriocoObl TTOTyYSHHS abJICTHIOB U
KETOHOB

59

O,I[HOOCHOBHBIe npeacC/IbHBIC Kap6OHOBBIe
KHUCJIOTHI, 0COOEHHOCTH CTPOCHHUSA UX
MOJICKYJI

60

N3omepus 1 HOMEHKIJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUYecKue CBOICTBa
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61

XHUMHYECKHE CBOMCTBA MMPpCACIbHBIX
OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT

62

Oco0eHHOCTH CBOMCTB MypaBbUHOMN
KHCIIOTHI. MHOTOOOpa3ue KapOOHOBBIX
KHCIIOT

63

Oco0OeHHOCTH CBOICTB: HETIPEAEIBHBIX U
apoMaTHYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, TMIPOKCUKAPOOHOBBIX
kuciort. [lpencraBurenu BeICIIUX
KapOOHOBBIX KHCIIOT

64

[TonsaTHe 0 MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoOblI osryueHust 1 IpUMEHEHNe
KapOOHOBBIX KHCIIOT

66

CrnosxHbie 3(Upbl: TOMOJIIOTUYECKUH A/,
oOmmas popmyia, U30MepHs U
HOMEHKJIaTypa

67

duznyeckre 1 XUMHUYECKHE CBOMCTBA
a¢hupoB

68

Pemienne pacu€THBIX 3a7a4: IO YPAaBHEHUIO
XUMHUYECKON PEAKIMH, Ha ONPEICIICHHE
MOJIEKYJISIPHON (hOPMYJIIBI OPraHMUECKOTO
BELICCTBA

69

[Ipaktuyeckas padora Ne 3. Pemenue
IKCIIEPUMEHTANILHBIX 33714 110 TeMe
"Kap6oHoBsle kucaoThl. CroxxHble 3¢upsr”

70

Kupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOUCTBA (THAPOIIH3)
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71

OcoOEHHOCTH CBOWCTB JKHUPOB,
CoJIeprKalIiX OCTaTKU HEMpeeIbHbBIX
YKUPHBIX KUCTOT. JKUphI B mpupoze

72

Mpb11a KaK COJIM BBICIITMX KapOOHOBBIX
KHCIIOT, X Moromiee Aericteue. [lonstrue o
CHHTETHYECKHX MOIOIIUX CPEACTBAX
(CMO)

73

['eneTnueckas cBsI3b yTriaeBOJOPOIOB U
KHCJIOPOJICO/IEPKALINX OpraHUYECKUX
BELIECTB

74

Pacuérsl 0 ypaBHEHUSAM XUMUYECKUX
peakuui

75

Cucremarusanus 1 0000ILIEHUE 3HAHUI IO
TEME

76

OO61mas xapakTepuCcTHUKa YIIIEBOJIOB U
KJIacCU(UKAIUS YIIeBOJOB (MOHO-, TU- U
MOJIUCaxXapHibl)

77

Monocaxapuapl: pu3ndecKre CBOMCTBA U
HaX0JIeHUE B IPUPOJIE

78

[TpumeHeHue T0K03bl, €€ 3HaUeHUE B
KU3HEAESITEIbHOCTH OpraHu3Ma

79

Jucaxapunpl: caxaposa, MaJlbT0o3a U
nakro3a. HaxoxeHue B npupone u
IPUMEHEHHUE AUCaxapuoB

80

[Tonucaxapuasl: CTpOCHUE MAKPOMOJIEKYI,
¢u3nuecKue U XMMUYECKHE CBOMCTBA,
[IPUMEHEHUE

81

ITousitre 00 HCKYCCTBCHHLIX BOJIOKHAX
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82

Pemenue pacdeTHbIX 3a7a49 Ha
ompeieJIeHUe A0TU BbIX0/a MPOIYKTa
PEaKIu OT TEOPETUYECKU BO3ZMOXKHOTO

83

CucreMaruzanus 1 0000IIeHE 3HAHNUI 110
pasneny

84

KonTponbhas padbora no teme
"Kucnopoaconep:xamiye opraHi4ecKue
coeTMHEeHUS "

&5

AMUHBIL: KJIacCU(UKALINS, CTPOCHHE
MOJIEKYJI, oO1ast hopmyiia, u3oMepus,
HOMEHKIIaTypa U (U3NYECKHE CBOWCTBA

86

XHUMHYECKHE CBOMCTBA aJ'II/I(l)aTI/I‘IeCKI/IX
AdMHHOB

87

AHnnuH: CTPOCHUC aHWJIMHA, 0COOEHHOCTH
XHMMHYECKHX CBONCTB aHUJIMHA

88

CrniocoObl 1oJTy4eHus: U IPUMEHEHUE
anmuQaTHIeCKNX aMUHOB

&9

AMUHOKHCIIOTBI: HOMEHKJIATypa 1
u3oMepust, GU3NIEecKre CBOUCTBA.
OtnenbHbIC PEICTABUTENH O
AMHUHOKHCJIOT

90

XUMHYECKHEe CBOMCTBA aMUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAYCHHE AMUHOKHUCIIOT.
CuHTE3 ¥ TUIPOJIN3 MENTHIOB

91

benku kak npupogHbIE OIUMEDHI;
CTPYKTYpHbI O€JIKOB

92

XHUMHYECKHE CBOMCTBA OEIIKOB

93

A30Tconep>1<aume TCTCPOUUKIINICCKUC
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coeauHeHMs. HyKJIIEMHOBBIE KHCIIOTHI:
COCTaB, CTPOCHHE M OMOJIOTHUYECKAs POITh

94

[Ipaktuyeckas padora Ne 4. Pemenue
9KCHEPUMEHTANIBHBIX 33/1a4 110 TeME
"A3oTcoaeprKanue OpraHu4ecKue
coenuHeHus"

95

[IpakTnueckas pabora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC
"Pacnio3HaBaHue OpraHU4eCKUX
coenqruueHuin"

96

Konrponbnas padora o Teme
"A3oTcoaeprKalire opraHu4ecKue
coeIuHEHUS "

97

OcHOBHBIE IOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUN U
METO/Ibl UX CHUHTE3a —IIOJIMMEpU3aLUs U
IIOJINKOHICHCALIHS

98

[Tnactmaccel. YTunuzanus u nepepadboTka
IUIaCTHKA

99

DIIacTOMEpbI: HAaTypaJIbHBIN
CUHTETUYECKHE KayuyyKku. Pe3nna

100

Bonokna: HaTypanbHbIe, HICKYCCTBEHHBIE,
cunTeTndeckue. [lommmepsl cienuanbHOTOo
Ha3HAYCHUS

101

[IpakTnueckas pabora Ne 6. Pemenue
3KCHepHMeHTaJIBHLIX 3a1a4 I10 TCME
"Pacrio3HaBaHue mmIacTMacc U BOJIOKOH"

102

0O0001IeHYE ¥ cUCTEMATH3 AU
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U3Yy4YEeHHOT0 MaTepualia mo TeMe
"BbricCOKOMOJIEKYISIPHBIE COEAUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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11 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTshI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUN
anemeHT. M3oTomnsl

CrtpoeHue 3MeKTPOHHBIX 000JI0YEeK aTOMOB,
KBaHTOBBIE YMCIIA

Kiaccudukaiiyst XMMHYECKUX 3JIEMEHTOB (S-,
p-, d-, f-omemenTshI)

Pacnpenenenue 371eKTPOHOB IO aTOMHBIM
opOuTaISIM

DNeKTpOHHBIE KOH(PUTYpaLIUK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOsIHHNU

DJeKTpOHHBIE KOH(PUTYpaLUU HOHOB.
DNEeKTPOOTPHUIIATETHFHOCTD

Ilepuonnueckuit 3akoH u Ilepuoanueckas
cUCTEMa XMMUYECKUX 3JIeMeHTOB [[. 1.
MenpeneeBa, CBA3b C COBPEMEHHON TEOpUEH
CTPOEHHUs aTOMOB

3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB
XUMHUYECKHUX IJIEMEHTOB U 00pa3yeMbIX HMU
MPOCTHIX M CIIOKHBIX BEIIECTB M0 TPYIIaM U
nepuoiam

Cucrematusanus 1 0000IIEHNE 3HAHUN 110
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TEMC

10

Bunnl xumnueckonl ¢Bsa3u. MexaHu3MEl
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKyIsIpHbIE
B3aMMO/ICHCTBUS

11

BaneHTHOCTP U BaJIEGHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJ C UX T€OMETPUUECKUM CTPOECHUEM

12

HpeﬂCTaBHeHI/I}I O KOMIIJICKCHBIX
COCIUHCHUAX: COCTAaB U HOMCHKJIATypa

13

BemectBa MONEKyJIIpHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTAJTIMYECKUX PELIETOK U CBOMCTBA
BELICCTB

14

IlonsTue o JAUCIICPCHBIX CUCTCMAX.
HpeﬂCTaBHCHI/Ie 0 KOJUIOUJHBIX paCTBOPaAxX

15

WctunHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACHIIICHHBIC, PACTBOPUMOCTb.
Kpucranioruapatst

16

CriocoObl BEIpaKEHUS! KOHIIEHTPAIUH
pacTBOpOB

17

Pemenwne 3a1a4 ¢ uCmonb30BaHUEM TOHATUN
""MaccoBast 107151 paCTBOPEHHOTO BelecTra',
"MoJIsipHasi KOHIEHTparus'"

18

Knaccudukanus 1 HOMEHKIATypa
HEOpPraHUYECKUX BEIIECTB

19

CI/ICTeMaTI/I3aLII/IH u O606IJ.I€HI/IC 3HAHUMH 110
TEMC
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Kontponbnas padora mo temam "CtpoeHue
atoma. [leproanueckuii 3aK0H U

20 [Teproanueckas cucTeMa XUMHUYECKUX
snemeHnToB JI. 1. Menpneneesa", "Crpoenue
BeniecTBa. MHoroo0Opasue Bemiects"”

Kiaccudukanmsi XuMrUueCcKuX peakimii B
HEOPraHWYECKOW U OPTaHUYECKON XUMUHU.
21 3aKOH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpAHEHUS U MPEBPAIICHUS SHEPTUH PH
XUMHUYECKUX PEaKLUAX

Ternobie A3 (HEKTH XUMUYECKUX PEAKITUN.

22 TepMoxuMuyeckne ypaBHEHUs

” Boruncnenus no ypaBHEHUSM XUMHUYECKUX
peakuuil ¥ TEePMOXUMUYECKUM YPABHEHUSIM
CKopocTh XMMHMUYECKOM peakuuu, eé

24 3aBUCUMOCTH OT pa3IM4YHbIX (DaKTOPOB.
Karanus u xatanuzaropsl

25 I'oMoreHHbI€ ¥ reTEPOreHHBIE PEAKIIUU

[IpakTrueckas padorta Ne 1 mo teme
26 "Bnustaue pa3nuuHbIX PaKkTOpOB HA
CKOPOCTbh XUMUYECKON peakuuu"

OO6patumbie 1 HEOOpATUMBIE PEAKITUH.

27 XHUMHUYECKOE PABHOBECHE
[IpakTuyeckas padora Ne 2 o Teme

28 "BiusiHue pa3nnyHbIX GaKTOpoB Ha
10JIO’)KEHNE XUMUYECKOTO paBHOBecus"

29 OnexTponutnueckas aucconuanusi. CuibHbIe

U cja0ble AIEKTPOTIUThL. CTeNeHb
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AucCcoranmnmn

30

HNonnoe npoussenenne Boabl. Cpena BOJHBIX
pactBopoB. Bonopoansiit nokazarens (pH)
pacTtBopa

31

I'mpponus coseit. Peaknum, nporekaroniye B
pacTBOpax NEKTPOIUTOB

32

IIpakTuyeckas padora Ne 3 o Teme
"XUMHYECKUE PEaKIMU B PaCTBOPAX
IJEKTPOJIUTOB"

33

OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE
peakuuu. BaxxHenre OKUCIUTENN U
BOCCTAHOBUTEIU

34

Mertoa 31eKTpOHHOTO (3JIEKTOHHO-HOHHOTO)
OayraHca

35

DJEeKTPOIN3 paCTBOPOB U PACIIIABOB
BCILICCTB

36

Pemenue 3aaa4 pas3sjIndYHbIX TUIIOB

37

Pemenue 3ama4 Pa3JIMYHBIX TUIIOB

38

Cucrematusanus 1 0000IIeHNE 3HAHUN 110
TeMe "XuMHUYecKue peakiun"

39

KoHntposnbhas padota mo teme "XumMudeckue
peakuun"

40

[Tonoxenne Hemerasuios B [leprognueckoit
CHUCTEME XUMUYECKUX 31eMeHToB []. U.
MeHnneneeBa 1 0COOEHHOCTH CTPOSHHSI X
aToMoB. duU3nvecKkue CBONCTBA HEMETAIIIOB

41

AmtoTponusi HEeMeTaIoB (Ha pUMepe
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KHCIIOpOJIa, cepbl, hochopa u yriiepoaa)

42

Bomopon: nonydenwne, pusnyeckue u
XUMHUYECKHE CBOMCTBA. [ 'mapuasl

43

lanoreHsl: HAXOXKACHHUE B IPUPOJIE, CIIOCOOBI
HOJ'Iy‘-IeHI/Ifl, (1)I/I3I/I‘~IGCKI/IC U XUMHUYCCKHUC
CBOMCTBA

44

I"anorenoBoopoael. Baxueiiue
KHCIIOPOJCOAEPKALIUE COCAUHEHUSA
raJIOr€HOB

45

JlaGopaTopHble U MTPOMBIIIJICHHBIE CIIOCOObI
MoJTy4eHus rasioreHoB. [IpuMmenenue
TaJIOTeHOB U X COCTUHEHHIA

46

[TpakTrueckas padota Ne 4. Pemenue
JKCIIEPUMEHTATIBHBIX 3a7a4 M0 TeMe
"T"anorens"

47

Kucnopon: nabopatopusie u
IIPOMBIIIICHHBIE CIIOCOOBI MOJTyUeHMS,
¢uznyeckue u Xxumudeckue cporictsa. O30H.
IIpumMeHeHHe Kuciopoia 1 030Ha

48

OKcuIbI U IEPOKCHIBI

49

Pemenue 3aaa4 pasjiIndYHbIX TUIIOB

50

Cepa: HaxXOXJIE€HUE B MPUPOJIE, CITOCOOBI
MoNTy4eHusi, GU3NYECKUe U XUMUIECKHE
CBOWCTBA

51

CepoBoniopof, cynbhuabt

52

Kucnopozaconepxamiue coeTMHEHUS CEPHI.
Oco0eHHOCTH CBOICTB CEpHON KHCIIOThI
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53

[TpakTrueckas padota Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHusd"

54

A3OT: HaX0XKJICHHE B MIPUPOJIE, CITOCOOBI
noTy4deHus1, (U3NIECKUEe U XUMUICCKHE
CBOMCTBA. AMMUAK, HUTPUJIbI

55

Kucnopocoaepskamiie COeIMHCHHS a30Ta.
Oco0EeHHOCTH CBOUCTB a30THOM KHUCIOTHI

56

IIpumeHneHne a30Ta ¥ €ro COEIMHEHUM.
A30THBIE y100peHUs

57

docdop: Hax0KIEHUE B IPUPOJIE, COCOObI
MOJTy4eHHs, PU3MYECKUE U XUMUUECKHEe
cBoiicTBa. Pochuas! u pochun

58

Oxcunpl pocdopa, hochopconepxkaine
kucyoThl. Conu ochOpHON KUCIOTHI

59

[Ipumenenue docdopa 1 ero coeTMHEHUH.
dochopHbie y100peHus

60

[IpakTuueckas pa6ora Ne 6. Pemenue
AKCIIEPUMEHTANILHBIX 3a/a4 1Mo Teme "A30T u
dhochop u ux coenuHeHUs"

61

VYrnepoa: HaXoX€HUE B IPUPOJE,
AJJIOTPOIMHbIE MOAU(DUKAINK; (PU3HUECKUe U
XHUMHYECKHE CBOWCTBA, TPHUMEHEHHE

62

Oxkcun yriepona(Il), okcun yrneponga(IV),
yroJbHasi KUCIIOTa U €€ COJIu

63

Pemenne 3aJla4 pas3JIMdHbIX TUIIOB

64

Kpemuwnii: HaxoxaeHHe B TPUPOE, CIIOCOOBI
MOJTy4eHusl, GU3NYECKUE M XUMUYECKHE
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CBOMCTBA

Oxcup kpemuus(IV), kpemHueBast Kuciora,

65
CHJIMKAThI

66 IIpuMeHeHne KpeMHMS U €70 COCIUHEHHUN.
CrekJi0, €ro nosyueHue, BUbI CTEKIIa

67 Pewrenne 3ana4 pa3ianyHbIX TUIIOB

68 Cuctematu3anus 1 0000IIeHHe 3HAHUH 110
teme "Hemeramib"

69 Kontponbnas padota nmo teme "Hemeramisr"

70 Amnanu3 pe3yinbTaToB KOHTPOJIBHOM paboTHl,
KOppEeKLHs OIMIHO0K
ITonoxenne Meramunos B [leproauyeckoit

71 CHUCTEME XMMHUYECKHUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHHUSI 3IEKTPOHHBIX
000JI0YEeK aTOMOB METAJIIOB

7 OO6uue puznyeckre CBOWCTBA METAIIJIOB.
[IpumeHeHne METaUIOB B OBITY U TEXHHKE

73 Crnnasel MetaiuioB. Kopposus Meranios

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB
DNEeKTPOXUMHUUYECKUHN Psii HAPSKEHU I

75 MeTaiioB. O6mue crocoobl NOIyUEHUs
METaJJIOB

76 OO01mas xapakTepucTuka MeTamuioB [A-

rpynmnsl [lepuonnueckoit cuctemsl
XUMHUYECKHUX 31eMEHTOB. HaTpuil u kanmii:
noJrydeHue, GU3NIeCKue 1 XUMUIECKIE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB 1
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HUX COeIUHEHUN

77

OO6mras xapakrepucTuka MeTayoB [1A-
rpynmnsl [leppoanueckoi cucTemsl
XUMHUYECKHX JIEMEHTOB. Maruuil u
KaJIBIIWIA: TIONTy4YeHue, GU3nv4ecKkue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB M UX COCAMHEHUI

78

JXKEcTkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHHUs

79

AmoMuHMIA: MOJIy4CHHC, (1)I/I3I/I"IGCKI/I€‘ n
XHUMHUYCCKUEC CBOﬁCTBa, MMPUMCHCHUC

80

AmdotepHbIe CBOMCTBA OKCHIA U
TMJPOKCHU/Ia AIIOMUHUS,
T'MJIPOKCOKOMIUIEKCHI aTFOMUHUS, UX
IIPUMEHEHNE

81

Pemenne 3aJla4 pas3JIMIHbIX TUIIOB

82

[IpakTuueckas pabora Ne 7. Pemenue
HKCHEPUMEHTAIbHBIX 33734 110 TeEMe
"Mertasuisl INIaBHBIX oArpymmn"”

83

OO6m1as XxapakTepucTUKa METAILJIOB
no6ounbIx noarpynn (b-rpymm)
[leprognueckoit CUCTEMbI XUMUYECKUX
3JIEMEHTOB

&4

®uU3NYECKHE U XUMUYECKUE CBOMCTBA Xpoma
U €r0 COEAMHEHU, NX IPUMEHEHNE

&5

Baxwuelime coelMHEHUsT Maprasiia.
[Tepmanranat Kanusi, €Ero OKUCIUTEIbHbIE
CBOMCTBA

86

dusnueckue ¥ XUMHYECKHE CBOMCTBA Kee3a
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Hu €ro COCI[I/IHCHI/If/i. HOHy‘leHI/IC u
IIPUMEHCHUEC CILIaBOB KEJIC3a

87

dusznyeckre 1 XUMUYECKUE CBOUCTBA MEIU U
€€ COCIMHEHMH, X IPUMEHEHHUE

88

dusznyeckre 1 XUMUYECKUE CBOUCTBA [UHKA
U €r0 COCAMHEHU, NX IPUMEHEHHUE.
['uapOKCOKOMITIEKCHI IMHKA

&9

[IpakTuyeckas padora Ne 8. Pemenue
IKCTIEPUMEHTAIBHBIX 33124 10 TeMe
"MeTtaibl TOOOYHBIX OArpynm"

90

Pemenue 3amaq PAa3JINIHbIX TUIIOB

91

O0600611eHre U crucTeMaTu3alus H3y4YeHHOTO
Marepuaia no teme "Metamib"

92

Kontponbnas pabora no teme "Mertanibr"

93

AmHanu3 pe3yinbTaToB KOHTPOJIBHOM paboTHl,
KOppEeKLHs OIMHO0K

94

Ponb xumun B 00ecrieyeHNH yCTOWIMBOTO
pa3Burus yenosedecTsa. [loHsTue o
HAayYHBIX METOAAaX MCCJIE0BAaHNs BELUIECTB

95

HaquLIe MNPUHIHUIIBI OpraHru3aluun
XUMHUYCCKOTI'O ITPpOU3BOJCTBA.
HpOMLIH_IJ'IeHHBIC CITOCOOBI MOJIy4YCHHUA
Ba)XXHEUIIINX BEIIECTB

96

XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeH
CpeIbl U ero MOCIeICTBUS

97

XUMUA U 3J0pPOBBE YEIOBEKA.
JlexapCTBEHHBIE CpeICTBA
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Xumus iy, Pons Xxumum B obecrnieueHNH

98 . 1
MUIIEBON OE€30IaCHOCTHA

99 Kocmernueckne u map@romepHbIe CpeICcTBa. |
beiToBas xumus
XHMHs B CTPOUTENBCTBE. BakHenmme

100 CTPOMUTEbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepuaibl

101 XHMUS B CENBCKOM XO35IMCTBE. 1
Opranudeckrie 1 MUHEPAJIbHbBIE YI00pEHHS

102 Cuctematu3zanus 1 00001IeHUE 3HAHUH 110 1
TeEME

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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=¥ TATAPCTAH



[lokymeHT co3faH B anekTpoHHon copme. Ne 47-coo ot 11.03.2024. NcnonHutens: MaTiowmH B.H. B 3/IEKTPOHHbIN
Ctpanuua 57 n3 60. CtpaHuua cosgara: 11.03.2024 10:08 =¥ TATAPCTAH



YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET

HokymeHT cosaaH B anekTpoHHon dopme. Ne 47-coo ot 11.03.2024. Ncnonuutens: MatiowmH B.H. B INNEKTPOHHbIA
CrpaHunua 58 s 60. CTpanuua cosaaxa: 11.03.2024 10:08 =¥ TATAPCTAH



[okyMeHT co3aaH B 3anekTpoHHon chopme. Ne 47-coo ot 11.03.2024. UcnonHutens: MaTiowmH B.H. 0 AIEKTPOHHbIA
CtpaHuua 59 us 60. CtpaHuua cosgada: 11.03.2024 10:08 ¥ TATAPCTAH



Jlnct cornacosanus kK gokymeHTy Ne 47-coo ot 11.03.2024
WHnunaTop cornacoBanus: MaTiowunH B.H. Qupektop
CornacoBaHune nHnyumnposaro: 11.03.2024 10:08

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 MaTiowumH B.H. A

11.03.2024 - 10:08

[okymeHT co3aaH B anekTpoHHow copme. Ne 47-coo ot 11.03.2024. NcnonHutens: MaTiowmH B.H. N IIEKTPOHHbIA
Crtpanuua 60 u3 60. CtpaHnua cosgaqa: 11.03.2024 10:09 =¥ TATAPCTAH



