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3.10. Pado4as mporpamMa y4e0OHOro npeamera « XumMus» (yriry0JaéHHbIH

YPOBEHb)
MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamMmMa 1mo XuMHH Ha YpOBHE CpeAHEro o0iero oopazoBanus paspaboTaHa
Ha ocHOoBe DenmepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Deneparumny, TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS (eepaibHoil 00pa30BaTeIbHON MPOTrPaMMBbI
cpennero  obmiero  oOpaszoBanmsi(POIlI  COQO), mnpencraBieHHbix B DenepallbHOM
rocyJapcTBEHHOM oOpazoBarenbHOM crapaapre COO, ¢ yuérom Konuenmmm mnpenojaBaHHs
ydaeOHOro mnpeamera «XuMHUsS» B 00pa3oBaTeNbHBIX OpraHu3aiusax Poccuiickont denepammu,
peanu3yomux OCHOBHBIE 00pa3oBaTeIbHbIe IPOrPaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpaTeruu
pa3BuTusa Bocriutanus B Poccuiickoit ®Deaepannu Ha mepuon a0 2025 roma» (Pacmopspkenue
[IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIUIYOJIEHHOTO H3y4YEHHS 3aHUMAaeT BaXXKHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanusi yuwanmxcs 10-11 kiaccoB. WM3ydenue mnpenmera,
peanuzyemMoe B ycIOBHIX Au(GEepeHIIMPOBAHHOTO, MNPOPUIBLHOTO OO0Yy4YeHUs, TMPU3BAHO
oOecrieunTh 0011€00pa30BaATENFHYI0O U OOLICKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO JUTSl aJanTallii UX K OBICTPO MEHSIOIIKUMCS YCIOBHSM JKU3HH B COIIUYME, a TAaKXKe
JUI TIPOJIOJDKEHUS OOy4YeHHsI B OpraHM3alusaX MpodecCHOHATBbHOro 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISIETCS OJAHON M3 IPUOPUTETHBIX AUCLHUILIMH.

B mporpamMe mno XMMuUM Ha3HaYeHHE NpeAMeTa «XHUMHS» TIOJNy4aeT MOAPOOHYIO
MHTEPNPETAIMI0O B COOTBETCTBUU C OCHOBomoJararomumu mnojoxenuamu dPIr'oC COO o
B3aMMOOOYCIIOBIIGHHOCTH II€JIeH, COJIepKaHus, Pe3yIbTaTOB 00Y4YeHHUsI U TpeOOBaHUN K YPOBHIO
MOJATOTOBKU BBIMYCKHUKOB. CBUAETEIHCTBOM TOMY SIBJISIOTCS CIEAYIOLIUE BBIOJIHSIEMbBIE
IPOTpaMMOif 10 XUMHHU (HYHKLIUU:

MH(OPMALIMOHHO-METOIUYECKasl, pealn3alusi KOTOpoil oOecrneyuBaeT MOIy4YeHHE
NPECTaBICHUS O IIeNsAX, COACP)KaHUU, OOIIel crpareruu oOy4eHHsI, BOCIIUTAHUS M Pa3BUTHA
o0y4aromuxcs CpeCTBAMH MPEAMETA, U3y4aeMOro B paMKax KOHKPETHOTO pouiis;

OpraHU3alMOHHO-TUIAHUPYIONIAs, KOTOpas MpeaycMaTpUBaeT ONpeAeNeHHEe: MPUHIIUIIOB
CTPYKTYPUPOBAHHUS M MOCIIEIOBATEIBHOCTH M3YUE€HUS Y4eOHOTO MaTepuaa, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTepUCTHK; IMOIXOAOB K (POPMHUPOBAHHUIO COJEPKATEIHHONH OCHOBBI
KOHTPOJISI M OLEHKH 00pa3oBaTeNIbHBIX JOCTKEHHI OO0y4yarommxcs B paMKax HWTOTOBOM
aTTecTanuu B GopMe eMHOTO roCy1apCTBEHHOIO AK3aMeHa 10 XUMHUHU.

[Iporpamma asis yrinyOGinE€HHOTO U3yUEHUs XUMUHU:

YCTaHABJIMBAET WHBAPUAHTHOE MPEAMETHOE COJIepKaHKe, 00s3aTeIbHOe IS U3YUEHHS B
paMKax OTIENbHBIX MpodUiIel, MpeaycMaTpUBAET paclpeaeieHue U CTPYKTYPUPOBaHHUE €ro IO
KJIaccaM, OCHOBHBIM COZIepKaTelIbHbIM JIMHUSAM/pa3ziesiaM Kypca;

naéT IPUMEPHOE paclpesielieHne y4eOHOro BPEMEHH, PEKOMEHIyeMOro ISl M3y4eHHUs
OTJICIbHBIX TEM;

npeJyIaraeT NpUMEpPHYIO MOCIEI0BaTEIbHOCTh U3YUEeHUsT YIeOHOr0 MaTepuaia ¢ yuéToM
JIOTUKU MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

IaéT METOAMYECKYIO MHTEPIIPETALIUIO LIeJIeH U 3a1a4 U3yUSHHs IpeIMeTa Ha YTIyOoIEHHOM
YpOBHE C Y4YETOM COBPEMEHHBIX IMPHOPUTETOB B CHUCTEME CpEIHEro oOiiero oOpa3oBaHMS,
COJCPKATENBHON  XapaKTepUCTUKH  IUIAHUPYEMBIX  PE3YyJIbTaTOB  OCBOCHHUS  OCHOBHOM
00pa3zoBaTenbHON MPOTPaMMBI CPETHETO OOIIEro 00pa3oBaHus (JTUYHOCTHBIX, METAPEIMETHBIX,
NPEIMETHBIX), a TaKXKe C Yy4ETOM OCHOBHBIX BHUIOB YU€OHO-TIO3HABATEIbHBIX JCHCTBHMA
00y4aroIerocsi 1o OCBOCHHIO COEpKaHUs MPEAMETA.

I[To BceM Ha3BaHHBIM TO3MLHUSAM B TpOrpaMMe MO XHUMHHU MPEIyCMOTpEHa
MPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIero ooOpa3oBaHus. 3a
npenenaMu  yCTaHOBJICHHOW MPOTrpaMMON 1O XUMHUHU  00s3aTeNbHON  (MHBapHAHTHOM)
COCTaBJISIFOLIEH co/iepikaHUs y4eOHOTO MpeaMeTa « XUMUs» 0CTa&TCsi BO3MOXKHOCTh BBIOOpA €ro
BapHUaTUBHON COCTaBIISIONIEH, KOTOpasi OJKHA ONPENEIAThCS B COOTBETCTBHH C HAIIPABICHHEM
KOHKPETHOTO MPousi 0O0yICHHUS.



B coorBerctBuM ¢ KoHuentyaabHbIMH mnosoxeHusMu PI'OC COO o HazHayeHUH
npeaMeToB 0a30BOro M yriayOa&€HHOTO ypoBHEH B cucteMe AudepeHInpoBaHHOTO 00yYeHUs Ha
YPOBHE CpeIHEro o01iero 00pa3oBaHusi XUMUS HA YPOBHE YTIITyOJIEHHOTO U3YUYEHUS HAIIPaBJIeH Ha
peanu3anuio NpeeMCTBEHHOCTH € TOCJIEAYIOLUIMM TAIIOM MOJIyYEHHsI XMMUYECKOT0 00pa30BaHMsI
B paMKaxX U3y4eHHsI CHEIMAJIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUECKUX JUCIUIUIMH B By3ax H
OpraHu3alUsaX CPEAHEro NpoecCHOHATBLHOrO 00pa3oBaHus. B 3Toil cBA3M nM3yueHue mpeamera
«XUMUL» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACHIMPEHHUE U YIIyOJIeHUEe TEOPETUYECKON U
MPaKTUYECKOW TOJTOTOBKH OOYYaIOIIMXCs, BHIOPABIIMX ONMpeaeaEHHbIN npoduiib oOydeHus, B
TOM 4YHCI€ C TEpPCHEeKTHBON TOCIEAYIOUIeT0 TIOJy4YeHUs] XHMHYECKOTO OO0pa3oBaHHs B
opraHuzanusax npodeccuoHaIbHOT0 oOpa3zoBanus. Hapsay ¢ atum, B cBete TpedoBanuiit ®I'OC
COO x miaHupyeMBIM pe3yibTaTaM OCBOCHHUS (eaepalbHONW 00pa3oBaTENbHON MPOrpaMMbl
cpeaHero oOmiero o0pa3oBaHUs H3ydeHHE MpenMeTa «XHMHsS» OPHUEHTUPOBAHO TaKXkKe Ha
pelieHue 3a1a4 BOCIIUTAHHSI M COLUAIBHOTO pa3BUTHUs 00ydaromuxcs, Ha (popMupoBaHHe Yy HUX
OOIIENHTEIICKTYAIbHBIX YMEHHM, YMEHUU paIlMOHAIM3AIMN y4eOHOTO TpyAa U 000OIIEHHBIX
CHOCO0OB JESITEIHLHOCTH, UMEIOIIUX MEXIUCIUIUTMHAPHBIN, HAAIIPEIMETHBIA XapaKTep.

CocrapisromiumMu  mpeamera «XUMHS» Ha yYpOBHE YINIyOJIEHHOTO M3Y4YEHMs SBIAIOTCA
yriryOonéHnuble Kypebl — «Opranudeckas XxuMus» n «OOmas 1 Heopranudeckas xumus». [Ipu
OIpENIeNIEHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alMM COJEpXaHHUS ITHX KypCOB B
porpaMMe Mo XMMHH 3a ocHOBY HpuHATH nojoxenus ®I'OC COO o paznuuusax 6a30BOro u
yriIyOJa€HHOr0 YpOBHEH U3ydyeHHUs IpeaMeTa.

OcHoBy conepxaHus KypcoB «Opranudeckas Xumus» u «OOmas u HeopraHUuecKas
XUMHSA» COCTABIISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUH U YMEHHH, OTHOCSIUXCSA K 0a30BOMY
YPOBHIO M3yd€HUs INpeAMETa. JTa CUCTEMa 3HAHUM IOJIydaeT ONpEeNIEHHOE TEOPETUYECKOe
JIONIOJIHEHWE,  TO3BOJISIIOINEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OoibIIMHA  00BEM
¢axTonoruueckoro marepuana. Tak, Ha yriayOIE€HHOM ypoBHE M3y4YeHHs IpeaMera obecrieueHa
BO3MOXHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O00bEMA 3HAHMM O XUMHUYECKUX JJIEMEHTAaX H
CBOWCTBaX MX COCOUHEHUN Ha OCHOBE PACIIUPEHUS M YIIIYOJCHHs MPEICTaBICHUH O CTPOCHHH
BEILIECTBA, XUMUUECKON CBA3M M 3aKOHOMEPHOCTSX MPOTEKaHMs peakIi, pacCMaTpUBAaEMBbIX C
TOYKHU 3PEHUS] XMMUYECKON KMHETUKU U TePMOAWHAMHKH. M3yueHne nepruoanyeckoro 3aKkoHa 1
[lepuonuueckoil  cuUCTeMBl ~XMMHYECKHMX  DJIEMEHTOB  0Oa3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEJICTABICHUIX O CTPOSHHH aToMa. XMMUYECKast CBA3b OOBSICHSACTCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUM pu e€ 00pa30BaHUM U pa3pyIIEHUH, & TAKXKE C TOUKH
3peHHst MeXaHU3MoB e€ oOpa3oBaHus. M3yueHune TUIIOB peakuuil JononaHseTcs popMupoBaHHEM
NPEACTaBICHUN 00 3IEKTPOXMMHUYECKHX IPOLECCax M AIIEKTPOJIM3E PACIUIaBOB U PAaCTBOPOB
BEIIeCTB. B Kypce OpraHmdyeckoil XMMUU TpPU PACCMOTPEHUU PEAKIHMOHHON CIIOCOOHOCTH
COCTMHEHUH yJemnsieTcss 0co00e BHUMaHUE BOIpocaM 00 3JIEKTPOHHBIX A deKrTax, 0 B3aUMHOM
BJIIMSIHUM aTOMOB B MOJICKYJ1aX M MEXaHU3MaxX PEaKIIHid.

Ocoboe 3HaueHue UMEET TO, YTO Ha COJAEpPNAHHUE KypCOB XMMMHU YIriyOJIEHHOTO YPOBHS
U3yUYEHHSI 11 KJIACCOB OTpeIeIEHHOTO0 MPpoduIIst (r1aBHBIM 00pa30oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJIHEHUH K 00LI1el cucTeMe MpeIMETHBIX 3HAHNI) OKa3bIBAIOT BIMSHUE CMEXHBIE TPEIMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEIMETa IS KJIACCOB XMMHUKO-(U3NIECKOTo NMpoduist 60bIoe
3HauYeHHE OyAyT WMETh 3JIEMEHTHI yuyeOHOTro MaTepuana mo odmel xumuu. [Ipm m3ydeHun
npeaMeTa B JAHHOM CIIydae akLEHT OyAeT clieslaH Ha OOIIHOCTh METOJIOB TO3HAHUS, OOIIHOCTD
3aKOHOB ¥ TEOPHH B XUMHH U B (PU3UKE: aTOMHO-MOJIEKYJIIpHAs TEOpUs (MOJIEKYJIApHAsl TEOPUS B
¢u3uKe), 3aKOHBI COXPAHEHUS MAacChl M JHEPIuH, 3aKOHBI TEPMOJUHAMUKH, 3IIEKTPOJIM3A,
IPEJCTaBICHNS O CTPOCHUHU BEILECTB U JPYToe.

B T0 e Bpems B cofepKaHUU peaAMeTa JUIsl KIIACCOB XUMUKO-OHOJIOTHUECKOTO TPOpHIIs
OonbIIMi yAenabHbIN Bec OyaeT UMeTh OpraHuydeckas XMMusa. B 3Tom ciydyae npenocraBisercs
BO3MOXHOCTB JJIs1 6051ee 00CTOSATEIIBEHOTO PACCMOTPEHHSI XUMUYECKOM OpraHu3aliy KJIETKH Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAAT, K MpHUMEpY, TaKUe CTPYKTYpHBbIE
KOMITOHEHTBI, KaK JUMHJbI, OCJKH, YTJIeBOJbl, HYKJIIEMHOBbIE KUCIOTHI U Jpyrue. Ilpu stom



3HaHMSI O COCTaBE U CBOMCTBAaX IPEACTABUTEIEH OCHOBHBIX KJIACCOB OPIaHUYECKUX BEIIECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB OTOCUHTE3A, TbIXaHUS, TUILIEBAPEHHUS.

B mane ¢opmupoBaHHS OCHOB HAYYHOTO MMPOBO33PEHHS, OCBOEHHUS OOIIEHAYYHBIX
METO/I0OB MO3HAHHUS U OMNbITA MPAKTUYECKOr0 MPUMEHEHUSI HAYYHBIX 3HAHUW MU3yYE€HHUE MpPEeIMETa
«Xumus» Ha yrayOJaEHHOM YypOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C Y4eOHBIMU
npeaMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactel «EcTecTBeHHO-HAyYHBIE TPEIMETHI,
«Matemaruka 1 uHpopMaTuka» u «PyccKuil sI3bIK U JIUTEPATYpay.

[Ipu u3ydenun ydeOHOTro npenMera «XuUMHUS» Ha YriayOJIEHHOM ypOBHE Takke, Kak Ha
YPOBHE OCHOBHOIO U CpeaHero obmero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3aaayeit
NEPBOCTENEHHOW 3HAYMMOCTH sBisieTcs (OpPMHUPOBAaHME OCHOB HAyKM XUMHH Kak o0iacTu
COBPEMEHHOI'0 €CTECTBO3HAHMs, IPAKTHUUECKON JEATEIIbHOCTH 4YEJIOBEKa U OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Perienue 3Toi 3aaaun Ha yriayOJaEHHOM YPOBHE M3ydeHUs
MpeAMeTa MPENoIaraeT peaiu3aluio TaKuX 1ejiel, Kak:

(dbopMUpOBaHHE MPEACTABICHUI: 0 MaTepUAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX U
MI03HABAEMOCTH SIBJIEHUM IPUPOJIBI, O MECTE XUMUU B CUCTEME ECTECTBEHHBIX HayK U €€ Benyllen
poiru B oOecrne4eHMH YCTOMYMBOIO pa3BUTHUS UYEJIOBEUECTBA: B pEIIEHUU MpoliIemM
IKOJIOTMYECKOM, SHEPTETHUECKON M MUIIEBOWM OE30MMaCHOCTH, B PAa3BUTUN MEIUIIUHBI, CO3IaHUU
HOBBIX MaTepuajioB, HOBBIX HCTOYHHUKOB OHHEPrUM, B OOECHEUEHUU pPaIOHAIBHOIO
MPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPHI YEIIOBEKA, a TAKIKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOIHON Ccpefie;

OCBOCHHUE CHUCTEMbl 3HAHWM, JEXKAIIMX B OCHOBE XUMHUYECKOM COCTaBIIAIOLIECH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpa: (PyHIaMEHTAIbHBIX MOHATUN, 3aKOHOB U TEOPUH XUMUH,
COBPEMEHHBIX MPEJICTABIICHUNA O CTPOCHUU BEILIECTBA HA Pa3HbIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaMOJIEKYJIIPHOM, O TEPMOJIMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAaHUs XMMHUYECKUX pEakUuid, O XMUMHYECKOM pPaBHOBECHUHU, PACTBOpPAX M JUCIEPCHBIX
cCUCTeMax, 00 OOIMX HAYYHBIX MPUHIUIAX XUMHUYECKOTO MPOU3BOICTBA;

dbopMupoBanre y OOydYalOMUXCS OCO3HAHHOTO TIOHMMaHHUs BOCTPEOOBAaHHOCTH
CUCTEMHBIX XUMHUYECKHX 3HAHUN IJIs1 OOBSICHEHMs KIIIOUEBBIX UAECH W MpobiieM COBpEeMEHHOMN
XUMHUH, A7 OOBSICHEHUS W TPOTHO3WPOBAHUS SIBICHUN, HWMEIOIIUX €CTECTBEHHO-HAYYHYIO
IPUPOY; TPAMOTHOTO PEIIeHUs MPoOieM, CBSI3aHHBIX C XMMHEH, TPOrHO3UPOBAHUS, aHAIN3a U
OLIEHKU C MO3HIIUHN SKOJIOTUYECKON 0€301MacHOCTH MOCIEACTBUI OBITOBON U MPOU3BOJICTBEHHOM
JIEATEIbHOCTH 4YEJIOBEKA, CBSI3aHHOM C XHWMHMYECKHM IIPOU3BOACTBOM, HCIIOJIB30BAHUEM U
nepepaboTKON BEIIECTB;

yrayOjaeHue TMpeACTaBIEHUH O Hay4YHbIX METOJaX IO3HAHMs, HEOOXOAWMBIX JUIS
NPUOOPETEHUs] YMEHUH OPUEHTUPOBATHCS B MUPE BEIIECTB U O0BICHEHUSI XUMHUCCKUX SBICHUIA,
MMEIOIINX MECTO B IPUPOJE, B MPAKTUYECKOUN NEATEIBHOCTU U TOBCEAHEBHOM )KU3HU.

B mnane peanm3anuu mepBOOYEPETHBIX BOCIHTATEIHHBIX M PA3BHBAIOMIMX (YHKITUI
LEJIOCTHOW CHCTEMBI CpeIHEero oOImero oOpa3oBaHUsS NpPU H3YUYEHUHU IpeaMera «XUMHus» Ha
yrIIyONEHHOM YPOBHE 0CO0YIO aKTyaJIbHOCTh MPHOOPETAIOT TaKUE LIETH U 33/1a4H, KaK:

BOCIUTaHHE YOSKIEHHOCTH B IIO3HABAEMOCTH SIBJIICHUHN MPUPOABI, YBAXKEHHUS K MPOLIECCY
TBOPYECTBA B OOJIACTH TEOPETUYCCKUX U MPUKIATHBIX UCCICIOBAHUN B XUMHUH, (HOPMHUPOBAHHE
MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTHE MOTHBALMM K OOYYEHHUIO U TO3HAHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCITUTAHHUIO HA OCHOBE YCBOECHHMSI 00I1I€YeIOBEYECKIX [IEHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTECIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyJaronuxcsi, (HOPMUPOBAHHE y HHX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BaHHUIO U
HEMpEPbIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCIEIIHOM Mpo(hecCHOHAIbHOW M OOIIECTBEHHOM
JEeSITEIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3[0POBBIO M MOTPEOHOCTH B 30POBOM
o0pa3e XHU3HU;

dbopMHpoBaHHE YMEHHH M HaBBIKOB pa3yMHOT0 MPHUPOAONOIB30BAaHUS, pa3BUTHE
OKOJIOTMYECKON KYNBTYphl, MPHOOpETEHHE ONbITa OOIIECTBEHHO-MIOJIE3HONW SKOJIOTHYECKON
JIeATEIbHOCTH.



OOmiee 4nCJI0 4YacoB, MPeIYCMOTPEHHBIX AJIs1 U3YYeHHs] XMMHH HAa YIiIyOJIeHHOM
YPOBHe cpeHero oouiero odopasoanmus, cocrasisier 204 yacos: B 10 kiaacce — 102 yaca (3
yaca B HefeJ10), B 11 kiacce — 102 yaca (3 yaca B He1eJ10).

COILEPKAHUE OBYYEHMUSA

10 KIIACC

OPTAHNYECKASA XUMUSA

Teopernyeckre OCHOBBI OPraHMYECKON XUMUH.

[IpenMer W 3HaueHWE OPraHUYECKONM XHMHH, TMPEACTAaBIEHHE O MHOroodpazuu
OPraHUYEeCKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHE aToOMa YIJepofa: OCHOBHOE M BO30YXKIEHHOE COCTOSHHUSL.
BasienTHBIE BO3MOKHOCTH aTOMa yriiepojaa. XUMHYECKasi CBA3b B OPraHUYECKUX COCAUHEHUSIX.
Tunbel THOpUIM3AIMK aTOMHBIX OpOuTanei yriaepona. MexaHu3Mbl 00pa3oBaHUsI KOBAJICHTHOM
cBs13U (OOMEHHBIN U JOHOPHO-AKIETITOPHBIN ). THUITBI IepeKpBIBaHHS AaTOMHBIX OpOHUTaJIeH, G- U T-
ca3u. OnuHapHas, ABOWHAs W TpoiHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJICKYJax
OpraHnyYeckux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKaie, HyKIeOpUIe U MIEKTPOoduIIe.

Teopuss cTpoeHHsi opraHuyeckux coeauHeHuii A.M. byriaepoBa W COBpEMEHHBIE
MPEACTABICHUS O CTPYKTYpPE MOJIEKYN. 3HAUEHUE TEOPUU CTPOCHUSI OPTAHUUYECKUX COCIMHEHUM.
Monekynspueie U cTpyKTypHble (opmynbl. CTpykTypHble (OpMYsbl pa3lWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepumu: CTpyKTypHasd,
IPOCTPAHCTBEHHAsA. JEKTpPOHHBbIE H(PGEKTbl B MOJIEKYJIaX OpPraHMYECKHUX COEAMHEHUN
(MHIyKTUBHBIA U ME30MEPHBIN 3P PEKTHI).

[Ipencrarnenue o kaaccuUKAIMK OpraHMIeCcKuX BemecTB. [ToHsTHe 0 QyHKIIMOHATBHON
rpynme. I'omonorus. 'omonoruueckue psiapl. Cucremarruueckass HOMEHKIIATypa OPraHUYEeCKUX
coenuaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX TIPEICTABUTEIICH.

OcobenHoct W KiIacCUpUKAlMA  OpraHMdeckux  peaknuii.  OKuCIUTENhHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XMUMUH.

DKCnepuMeHTaIbHBIE METObI U3YUYE€HHs BEIIECTB U WX MPEBPAILCHUNI: O3HAKOMJICHUE C
oOpa3liaMu OpraHM4YecKuX BEUIECTB U MaTepuaiaMH Ha MX OCHOBE, OMBITHI MO MPEBPALLECHUIO
OPTraHMYECKHUX BEIIECTB TMpH HarpeBaHuu (TUlaBleHWE, OOyrIMBaHUE W TOPEHHE),
KOHCTPYHPOBAaHNE MOJEIIEN MOJIEKYJI OPraHMYECKUX BEIIECTB.

Yriesonopoasl.

Ankanbpl. ['OMONOrHYecKuid psl alKaHOB, 00mas GopMyia, HOMEHKJIATypa U U30MEpHSL.
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI alIKaHOB, SP3-TMOpUIM3ALNS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.

XUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIIMU 3aMEIICHUS, U30MEPU3aLNU, TETUAPUPOBAHUSA,
UUKJIA3alUY, NUPOJM3a, KpekuHra, ropeHus. llpencraBieHne o0 MeXaHH3ME peakIHl
PaIuKaAIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupoae. CriocoObl mojyueHus: U MpUMEHEHHUE alIKaHOB.

[Muknoankansl. O0mas Gopmyna, HOMeHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB MaJbIX (IUKJIOMPOMNAaH, NIHUKIOOyTaH) W OOBIYHBIX (IMKJIOIICHTAH,
[IUKIIOTEKCaH ) IUKI0ATKaHOB. CriocoObl MOTYYeHHS U TPUMEHEHHE ITUKII0ATKAHOB.

Ankenbl. ['OMOOrHYecKuid psijl aTKEHOB, 001mas (popmysia, HOMEHKIATypa. DJIEKTPOHHOE
U TMPOCTPAHCTBEHHOE CTPOSHUE MOJICKYNT QJIKCHOB, SP2-TUOpHIM3allds aTOMHBIX OpOuTaNeil
yriaepoja, o- u m-cBsizu. CTpyKTypHas u reomeTrpudeckas (1uc-tpaHc-) nzomepus. Ousnueckue
CBOWCTBA aJKEHOB. XMMHMYECKHE CBOMCTBA: PEAKUHMH MPUCOCAUHEHHUS, 3aMEIICHUS B O-
MOJIOKEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3alMM U OKucieHus. [IpaBuio MapkoBHUKOBaA.
KauecTBeHHBIC peakuu Ha JBOIHYIO CBsA3b. CIIOCOOBI OMyUEHUS ¥ PUMEHEHHUE aTKEHOB.

Anxaguensl.  Knaccudukauus — ankagueHoB — (CONMpsDKEHHBIE,  M30JIMPOBAHHBIE,
KyMynupoBaHHbIe). (OCOOEHHOCTH JJEKTPOHHOTO CTPOSHUST U XHUMHUYECKUX  CBOWCTB
CONPSKEHHBIX NTHUEHOB, 1,2- u 1,4-mpucoenunenue. [lomumepusanusi CONpsHKEHHBIX THUEHOB.
Crioco0bI MOTy4eHUs ¥ IPUMEHEHHUE aJIKaIuEeHOB.



Anxunbl. ['oMonoruueckuil psja alkuHOB, o011as ¢popmynna, HOMEHKIATypa U U30MEPHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ AJIKUHOB, SP-TMOpUAM3AIUS aTOMHBIX
opOutaneit yriaepona. Pusnueckue CBOWCTBA ATKWHOB. XHWMHYECKHE CBOWCTBA: PEaKIUU
MIPUCOECIUHEHMS, TUMEpPU3AlM U TPUMEPHU3ALNH, OKHUCIeHUsA. KHCIIOTHBIE CBOMCTBA aJKHUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsA3b. KauecTBEHHBIE peakIMy Ha TPOHHYIO CBs3b. CrocoOBI
MOJIyYEHUS] U IPUMEHEHUE AIIKUHOB.

ApomaTHyecKkue yriieBo1opobl (apensl). 'oMonornveckuit psja apeHoB, odmias popmya,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH301a.
du3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBA OCH3071a M €ro TOMOJIOTOB: PEaKIUU
3aMelieHus] B OCH30JIbHOM KOJIbIE M YTJIIEBOJOPOJHOM paJMKaie, peaklUd MPUCOSAUMHEHUS,
OKHCIICHHE TOMOJIoToB OeH3oua. [IpeacraBienue 06 OpuEHTUPYIOIIEM ACHCTBUYU 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpHUMepe aJKWUIbHBIX PaJUKajoB, KapOOKCHIBHON, TMIPOKCHUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOWCTB CTHpPOJIA.
[Tonmumepuzanus cruposna. CrocoObl MOTYYeHUS U IPUMEHEHUE apOMAaTUYECKUX YTIIEBOIOPOIOB.

[Tpuponnsiit ra3. [lonyrusie HedTsanbie ra3pl. Hed1h u e€ nmpouncxoxaenue. KameHnusii
Yroidb U TPOAYKTHI €ro mepepadoTku. CrocoObl mepepadoTKu HEPTH: TMEepPEeroHkKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTUYECKUi), pupopmMuHur, nuponus. [IpoaykTer nepepabotku HedTH, MX
PUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKAY PA3IMUHBIMU KJIACCAMH YIJIEBOAOPO/IOB.

DIEKTPOHHOE CTPOEHUE TaJOTCHIIPOM3BOJHBIX YIIE€BOAOPOAOB. Peaknnn 3amerieHus
rajJJoreHa Ha TUAPOKCOTPYIIly, HUTPOIpPYMIy, LHAHOTPYMIy, aMHHOrpymmy. /[leficTBue Ha
raJOreHIPOU3BOJAHBIE BOJAHOTO MW  CHOMPTOBOrO pacTtBopa wEnoun. BzaumonerncTBue
JUTaJOT€HAIIKAaHOB C MarHueM M LMHKOM. lIoHATHE O MEeTaloOpraHM4ecKUX COEIUHEHUSX.
Hcnonp30BaHre TalOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCIEepUMEHTAIbHBIE METOABl HM3YYEHMS BEIIECTB M HUX MPEBPALICHUN: H3Y4YCHHUE
(pU3UUECKUX CBOMCTB YIIIEBOIOPOJIOB (PaCTBOPUMOCTH ), KAUECTBEHHBIX PEaKIUil yTIeBOAOPOI0B
pa3IMYHBIX KJaccoB (oOeciBeunBaHWE OpPOMHOM WM WMOJHOW BOJIbI, pacTBOpa NEepMaHTaHaTa
KaJIMs, B3aUMO/JICHCTBHE alleTHIICHa C aMMHayHbIM pacTBOpoM okcua cepedpa(l)), kauectBeHHOe
oOHapyXeHHe YIiiepojJa U BOAOpPOJAa B OpPraHMYECKHX BELIECTBaX, MOJyuYe€HUE JTHIEHA U
U3y4eHHE €ro CBOICTB, O3HaKoMieHHE ¢ Koyuiekuusmu «Hedtb» u «Yromby, ¢ obOpasmamu
IJIaCTMAacC, KaydykOB W  PE3UHBI, MOJIECIMPOBAHHE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnoponcoaepraniue opraHu4ecKkue COeTMHEHUS.

[IpenensHble omgHOaTOMHBIE cHUpPTHL. CTpoeHHME MOJEKYN (Ha MpUMEpe MeTaHoja W
stanona). ['omonornueckuii psia, odmas Gpopmyna, H30MepHs, HOMEHKIIATypa U KiacCH(pUKaIus.
@u3nyeckue CBOICTBA NPEENbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHble CBS3U MEXAY
MOJIEKYJIaMH CITUPTOB. XMMUYECKHE CBOMCTBA: PEAKIIMK 3aMELICHUs, IeTUAPATALIMHN, OKUCIICHHUS,
B3aMMOJEMCTBHE C OPTaHUYECKUMU U HEOPraHUUECKUMHU KUciIoTaMH. KauecTBeHHas peakuus Ha
OJIHOATOMHBIC CIUPTHI. [lelicTBHE A3TaHOJNIa W METaHOJIAa Ha opraHu3M uenoBeka. CrmocoOb
NIOJIyYEHUS U IPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie aupbl, HOMEHKIATypa U n3oMepusi. OcOOCHHOCTH HU3HYECKUX U XUMUYCCKUX
CBONCTB.

MHoroaroMHble COMPTHl — 3TUJIEHIVIMKONb W INIHLEpUH. PU3NUECKHME M XHMHYECKHUE
CBOMCTBA: peakUUu 3aMEIIECHUs, B3aUMOACHCTBUE C OPraHMYeCKUMH W HEOPraHUYECKUMU
KHMCIJIOTaMH, KaueCTBEHHAsl pEaKIsl Ha MHOTOaTOMHbIe cnupThl. [IpencraBienune o MexaHusMme
peakuuii HykineopuabHOTO 3amernienus. [leiicTBue Ha opranu3m denoBeka. CriocoObl MOTydeHUS
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoin. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIMSHUE TUPOKCOTPYIIIBI U OEH30JIBHOTO SIpa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XUMHUYECKHX CBOWCTB (eHoma. KauecTBeHHBIS
peakiuu Ha Qenon. Toxcmunocts ¢enona. CrnocoObl MomydeHHs W NpUMeHeHue (Qenona.
®denondopmanpaeruaHas cMoJa.



KapOoHumnbHBIE COEAWMHEHHS] — QIbJETHJIbl W KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHWIBHON Tpymmbl. ['oMonornueckue psaapl ajabAETHAOB U KETOHOB, o0mas ¢dopmyia,
U30MepUsl M HOMEHKJIarypa. (DHU3WYECKHME CBOWCTBA AJBJIECTUIOB M KETOHOB. XHMHYECKHUE
CBOMCTBAa aQIbJIETUJOB W KETOHOB: peakuuu npucoequHeHns. OKHCIEHUE albIerujoB,
KaueCTBCHHBIC peakiuu Ha anbiaeruapl. CrocoObl MONydeHUs M MPUMEHEHHUE abACTHUAOB U
KETOHOB.

OnHOOCHOBHBIE Tpe/e/bHbIe KapOOHOBbIE KHCIOThL.. OCOOCHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3omepus u HOMeHKIaTypa. dusnmyeckue CBOWCTBA OJHOOCHOBHBIX
peIeTbHBIX KAPOOHOBBIX KUCIIOT. BOIOPOIHBIE CBSI3U MEKY MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XUMHYEeCKHE CBOMCTBA: KUCIOTHBIE CBOMCTBa, peakius »TepudUKaluM, Peakuu C y4acTHeM
yIIAEBONOPOAHOTO panukana. OCOOCHHOCTH CBOWCTB MypaBbHHOW KHCHOTHL. [loHsATHE O
MIPOU3BOJHBIX KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHOrooOpasne kKapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEJCIbHBIX U apOMAaTHUYECKUX KapOOHOBBIX KHUCIIOT, JUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KucioT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MAJIbMHUTHUHOBAs, OJIEMHOBAs, JIMHOJICBAs, JWHOJIEHOBAas KHUCIOTHL. CrocoOsbl
MOJIyYEHUs U MPUMEHEeHUEe KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psa, odmmas ¢popmysa, ©30MEpUsl 1 HOMEHKJIATypa.
Du3nYeCcKre 1 XUMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIIOW U IIETOYHOU Cperie.

Kuper. Ctpoenne, pusndeckne U XUMUYECKUE CBOMCTBA JKUPOB: TUIPOJIH3 B KUCION U
nienouHoi cpeae. OcCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAIINX OCTATKH HEMpPeAeTbHbIX KUPHBIX
KHUCIIOT. JKUpbI B IpUPO/IE.

MpBUT4 KaK COJIM BBICIINX KApOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmast xapakTepucThka yriaeBojoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- U
noyimcaxapuael). MoHocaxapuapl: TJIOKo3a, (pyKTO3a, TajlakTo3a, pubo3a, Ie30KCHUpHrbdo3a.
®dusnuecKkue CBOMCTBA U HaXOXkAeHHUE B ipupoae. PoTocuHTe3. XMMUYECKUE CBOKCTBA IIFOKO3bI:
peaKkLry ¢ y4acTHEM CIIUPTOBBIX U aJIbJIETHIHOM IPYTII, CIIUPTOBOE U MOJIOYHOKHCIIOE OpOKEHUE.
[IpumeneHue TIII0K03b1, €€ 3HAUCHUE B )KU3HECITEILHOCTH Opranusma. Jlucaxapuapl: caxaposa,
MajbTO3a M JAaKTO3a. BoccTraHaBmmBaroniMe U HEBOCCTAHABIMBAIOIIME aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxzaenue B npupoje u npuMeHenue. [lomucaxapuapl: kpaxmai, INIMKOT€H U
nestono3a. CTpOGHHE MakpOMOJIEKYJ KpaxMaja, TJIMKOreHa M IEeJUTr0JIo3bl. dusnueckue
CBOMCTBA KpaxMayia U LEJUIF0I03bl. XMMHYECKHE CBOMCTBA Kpaxmasa: THAPOJIN3, KaueCTBEHHAS
peakuus ¢ uoaoM. XHMHYECKHE CBOMCTBA MLEJUTIONIO3bI: TUIPOJIHN3, MOJydeHue >(Upos
1eJuTi00361. [loHsITHE 00 UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBINA MIEIK).

DKCnepuMeEHTaIbHbIE METOAbl U3YYEHUSI BEUIECTB U MX IPEBPAIICHUI: paCTBOPUMOCTh
Pa3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOICUCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHUE 3TUIIOBOTO CIIUPTA
B QIbJETH]l HAa PACKAIEHHOW MEIHOHN MPOBOJIOKE, OKUCIEHUE HTHJIOBOIO CIHPTA JAUXPOMATOM
Kanus (BO3MOXKHO HCIOJIh30BAaHUE BUACOMATEPUATIOB), KAYECTBEHHBIC PEAKIIUU HA aJIbJICTHIBI (C
ruapokcuaoM nuammuHcepeOpa(l) m  rumpokcuamom  wmemm(ll)), peakmus rmMIepuHa  C
runpokcugoM menu(Il), xumuueckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJACHCTBHE
pactBopa TIOK03bI ¢ TuapokcunoM Menu(ll), B3aumopaeiicTBue kpaxmajnga ¢ HOAOM, pEIICHUE
IKCMIEPUMEHTATBHBIX 33124 10 TeMaM «CrupThl U (eHonbl», «KapOoHoBbIE KUCTOTHI. ClIOXHBIC
3(upbI».

A3oTcozepKalue OpraHndeckue COeAMHEHHUS.

AMUHBI — OpraHu4eckue Npou3BOAHBbIE amMmuaka. Kilaccupukauuss amMHHOB:
anmudaruyecKkie U apoMaTHUECKHE; MePBUYHbBIC, BTOPHUHBIE U TpeTHuuHble. CTPOCHUE MOJIEKYIL,
obmas ¢opMyna, u3omMepus, HOMEHKIATypa U (U3HUYECKHE CBONCTBA. XHMHYECKOE CBOMCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIC CBOWCTBA, AKHJIMPOBAHUE, B3aMMOJCHCTBHE MEPBHYHBIX
aMUHOB C a30TUCTON KUCIOTOW. COoJu aIKUIaMMOHMUSL.

AHWINH — NpeJICTaBUTENb aMUHOB apoMaTtnueckoro psajna. Ctpoenue anminHa. Bzaumuoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHUIIMHA.
KauectBennsie peaknmn Ha aHuiauH. CrocoObl TMONyY4EHUS M TMPUMEHEHHE aln(aTudecKux
amuHoB. [lonydyeHre aHWIMHA U3 HUTPOOEH3071a.



AmunHokucnotrel. Homenkiarypa u uzomepus. OTAenbHbIE TNPEACTABUTETH  O-
AMUHOKMHCIIOT: TJIMUWH, alaHuH. PU3ndecKkrne CBOMCTBA aMHUHOKHUCIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCIIOT KakK aM(OTEpHBIX OPraHUYECKUX COCAMHECHH, peakius IOJUKOHICHCAIIHH,
oOpa3oBaHue NMENTUAHOIN cBA3U. buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOJIU3
MENTUIOB.

benku xak mpupoaHsle monumMepsl. [lepBuuHas, BTOpHYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OCNKOB: THUAPOJIM3, NEHATypalus, KAUeCTBCHHbIC PEaKIMh Ha
OenKu.

DKCnepUMEHTaIbHbIE METOJbl M3YyUYEHHUsI BELIECTB M WX MPEBpAIICHUI: pPacTBOpPEHHUE
0enKkoB B BOJie, JeHATypalus OEIKOB MPH HarpeBaHUM, IIBETHbIC PEaKIMU Ha OENKH, pelleHue
HKCIIEPUMEHTANIbHBIX 337a4 10 TeMaM «A30TCOJEpKallMe OpPraHWYeCKHE COCIUHEHUS» U
«Pacno3HaBaHNe OPraHUYECKUX COCTUHEHUI.

BbICOKOMOIEKYIISIpHBIE COETUHEHUS.

OcCHOBHbIE TIOHSTUSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUU, CPEeIHsAs MOJeKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUHN — OTMMEpU3aIIHs U MOJIMKOHCHCAIIHSL.

[Tonumepublie MaTepuabl. [TnacTmaccel (monuaTHIIEH, MOJIUIPOTUJIEH,
MOJIMBUHUJIXJIOPU, MOJIUCTHPOIL, MOJINMETUIIMETaKpHUIIaT, MOJIMKapOOHATHI,
noJu3TUIIeHTepedTanaT). Y Tin3anus 1 nepepaboTka riacTuka.

DOnacToOMEphl: HATypalbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaaneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonoxkHna: HarypaibHbIC (XJIOINOK, MEPCTh, MIENTK), HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tonumepsl crnenuanbHOrO Ha3zHayeHHs (TeQUiOH, KeBlap, AJIEKTPONPOBOJSAIINE
MOJIMMEPHI, OMopasiiaraeMple TOJTUMEDPHI).

DKcrepuMeHTAIbHbIE METOAbl M3YUEHUs BEUIECTB M MX IPEBPAIICHU: 03HAKOMJICHHE C
oOpa3lilaMu TMPUPOIAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, Kay4yKOB, pEIICHUE
SKCIIEPUMEHTANIBHBIX 3aj1a4 Mo TeMe «Pacrno3HaBaHue MIacTMace U BOJIOKOHY.

Pacuérneie 3amaumn.

Haxoxzaenue monexynspHoil popMysbl OpraHnYecKoro COeIMHEHUS IO MACCOBBIM JI0JISIM
AJIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOU (OPMYIbI OPraHHYECKOTO
COeTMHEHMS 10 Macce (00bEMY) MPOTYKTOB CrOpaHus, 0 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
MNPOAYKTOB PEAKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYpHOU (opmyIsl
OpPraHMYECKOTO BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBONCTB WJIM CIIOCOOOB MOJIyYEHHS,
OIIpeZEeNICHUE I0JIM BBIXOZA MPOIYKTa PEAKIIUUA OT TEOPETUUECKH BO3MOYKHOTO.

MexnpenMeTHBIE CBSI3H.

Peanu3zanus MeXNnpeaMETHBIX CBA3EH MpU M3ydeHUU opraHuuyeckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YEepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, Tak W
MOHSATUHN, TPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1iue ecrecTBEHHO-HAy4YHbIE MOHSTHS: SBJICHUE, HAay4HbIM (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHalIM3, CUHTE3, Kiaccu(ukauus, HaOIIOJCHHE, M3MEpEHHE, HKCIEPUMEHT, MOEIb,
MOJIEJTUPOBAHUE.

®usuka: marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTUYECKUI
YpOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHUE BEIECTBAa, (PU3UYECKUE BEITMYUHBI,
€AMHMILIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kneTka, opranusm, 3KocucTeMa, ouochepa, MeTaboIU3M, HACIEICTBEHHOCTb,
aBTOTPOGHBIA M TEeTepOTPO(HBI THUN NUTaHUSA, OpokeHUe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTJIEBOJIbI, dKUPbI, HYKJICUHOBbBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: mone3Hble UCKOMIAEMBIE, TOTIIIMBO.

TexHonorus: nuuieBble IPOAYKTHI, OCHOBBI pallMOHAILHOTO MUTAHUs, MOIOIIIUE CPEACTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.



11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMUH.

Atom. CocTaB aTOMHBIX A1€p. XUMUYECKUH deMeHT. M30Tomnbl. CTpoeHUE 3MEKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIC 4YHCIIA. DHEPreTHYECKHE YpPOBHU M TMOJYPOBHU. ATOMHBIC
opbutanu. Knaccupukanus XUMUYECKUX DJIEMEHTOB (s-, p-, d-, f-ameMmentsl). Pacnpenenenue
DJIIGKTPOHOB TI0O aTOMHBIM OpOWUTaNIsIM. DIEKTPOHHBIE KOH(QUTYpAllMH aTOMOB JJIEMEHTOB
NEepPBOro—4eTBEPTOro IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(UTYpAIIH HOHOB. DIEKTPOOTPULIATEITHHOCTb.

[lepuonuueckuii 3axkoH u Ilepuomuueckas cucremMa XuUMHYECKUX 3yemeHToB JI.U.
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XMMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpUEU CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX JJIEMEHTOB W O00pa3yeMbIX MMH MPOCTHIX M CIOKHBIX BEIIECTB IO TPYyIIaM M
nepuojaM. 3HaueHue nepruoandeckoro 3akona /.M. Mengeneesa.

XuMuueckas CBfi3b. BHUJbI XMMHYECKOW CBSI3U: KOBAJIEHTHAs, HOHHAs, METAJIMYECKAs.
Mexanu3mbl 00pa30BaHMs KOBAJICHTHOM CBsI3U: OOMEHHBIA U JJOHOPHO-AKIIENTOPHBIN. DHEPTHSI U
JHa cBsi3U. [lonsipHOCTH, HANMPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHbie
cBs3u. BogopoaHas cBsizb. MeKMOJEKYIIpHbIE B3AMMOACHCTBHUS.

BaneHTHOCT, UM BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOM CTPYKTYpPHI
MOJIEKYJI C MX T'€OMETPHUYECKUM CTpPOEHHEM (Ha MpUMEepe COEAMHEHHI 3JEMEHTOB BTOPOIO
nepuosa).

[IpeacraBnenne O KOMIUIEKCHBIX coelMHEHHMsX. (CoCTaB KOMIUIEKCHOTO HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABl. 3HAUY€HHWE KOMIUIEKCHBIX coenuHeHuil. [loHste o
KOOPIMHALIMOHHON XUMUH.

BemiectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUS. THUIbl KPUCTAILNTUYECKUX
peméToK (CTPYKTYp) U CBOWCTBA BEIIECTB.

[TonsiTue o nucnepcHbIX cucreMax. Mctunaubie pacTtBopsl. [IpencraBiienne 0 KOJUTOUIHBIX
pactBopax. CrocoObl BbIpaK€HHS KOHIEHTpPAlMUd PAcTBOPOB: MaccoBas [0Jis1 BEIIECTBAa B
pacTtBope, MOJspHas ~ KOHLEHTpanus. HachlllleHHble W HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMOCTb. KpucTtammoruaparsl.

Krnaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. TpHBHAIIbHBIC HAa3BAHUS
OTJEJIbHBIX NPECTABUTEIECH HEOPraHUYECKHUX BELIECTB.

Knaccuukanus XuMHUYECKHX peakuii B HEOPraHMYEeCKON U OpraHMYeCcKor XMMHHU. 3aKOH
COXpPAHEHHsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALIEHUS SHEPTUU NPU XUMHUYECKHX
peakiusix. TeruoBsie 3pPeKThl XUMHUUECKUX peakuuid. TepMoxuMudeckue ypaBHEHUSI.

CKOpOCTh XMMHUYECKOH peaKInu, €€ 3aBUCUMOCTh OT Pa3IN4HBIX (akTOpoB. [ oMOoreHHbIE
U TreTeporeHnbie peakunu. Katanus u karaau3aTtopsl.

O6Oparumble © HeoOpaTUMbBIE peaknuh. XUMHYECKoe paBHOBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DakTOphl, BIMSIONME HA TOJIOKEHUE XHUMHUYECKOTO PABHOBECHS:
TEMIIepaTypa, NaBJIICHHE M KOHLIEHTPAllMM BEIIECTB, y4acTBYOIIMX B peakuuu. [Ipunmun Jle
[TaTense.

OnexkTponutuyeckas auccounanusa. CunpHble U ciaOble 37meKkTpoiuThl. CTeneHb
mucconuanuu. Cpesa BOJHBIX pacTBOPOB: KMCIIOTHas, HEUTpalbHas, LIeNo4Has. BomopoaHsiii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiinn nonHoro oomena.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuud. CreneHb okucieHus. OKHUCIUTENb U
BOCCTAaHOBUTENb. [Iponeccel OKHCIIEHHST M BOCCTAHOBJIEHUs. BakHeWline OKHCIUTENN H
BOCCTaHOBUTENH. METOJ] 3NIEKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIIECTB.

OKCIepUMEHTAIbHbIE METOJAbl WM3Y4YEHHUs BEIIECTB M WX NPEBPALICHUN: Ppa3JIOKEHUE
NEepOKCUJa BOJOPOJA B MPHUCYTCTBUM KaTalM3aTOpa, MOJEIU KPUCTAUIMUECKUX PEHIETOK,
IPOBEJCHUE peakuuii HOHHOTO OOMEHa, OIpeAeseHHe Cpelbl PacTBOPOB C IMOMOUIBIO
WHNKATOPOB, U3yUYeHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuu U
MIOJIOKEHUE XUMUYECKOTO PABHOBECHSI.



Heoprannueckas xumusi.

[Tonoxxenne HemeramioB B Ilepumogmyeckoil cucreme XxuMuueckux siemeHtoB JI.U.
MenpeneeBa U OCOOCHHOCTH CTpOEHUST WX aromMoB. Du3WUYeCKHe CBOWCTBA HEMETAIIIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe KUCIopoa, cepbl, hochopa u yriepoaa).

Bogopon. [Monydenue, gusndeckne U XUMUYECKUE CBOMCTBA: PEAKIMU C METaUIaMU H
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOMIMBHBIE 3JIEMEHTHI.

lanmorensr. Haxoxxnenue B mpupoje, CocoObl MOMydeHus, (PU3NUecKre U XUMUIECKHE
cBoiicTBa. ["asioreHoBOOpOBl. BakHeilme KUCIOPOACOAEPIKAIIUE COCIMHEHUS TajJOT€HOB.
JlabopaTopHbIe U MPOMBIIIIICHHBIC CIIOCOOBI TOTYyYEHUS raloreHoB. [IprMeHeHrne rajJoreHoB 1 uX
COCTUHEHUN.

Kucnopon, o30H. JlabopatopHble W MPOMBIIIJICHHBIE CIIOCOOBI MOJYYCHUS KUCIOPOJA.
dusnyecKkue 1 XUMUYECKHE CBOMCTBA U IPUMEHEHUE KUCI0poaa U 030HA. OKCUABI U IEPOKCHIBI.

Cepa. Haxoxmenue B TpUPOJE, CHOCOOBI MONydeHUs, (PU3UYECKHE U XUMHYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Okcua cepol(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCTOTHI U uX coiau. OCOOCHHOCTHM CBOHCTB CEpHON KHCIOTHL. IlpuMeHeHue cepbl U eé
COCTUHEHUN.

A3zor. HaxoxaeHwe B TpHPOAE, CIOCOOBI MONYYCHHs, (PU3NUYECKUE U XUMUYECKUE
cBoMcTBAa. AMMHaK, HUTpUIbl. OKcHuabl a30Ta. A30THCTass M a30THAsg KUCJIOTHI U HUX COJIH.
OcCoOeHHOCTH CBOMCTB a30THOM KHUCJIOTHL [IprMeHeHHe a30Ta M €ro COeJMHEHUH. A30THBIC
yI0OpeHUsI.

dochop. Haxoxnenue B mpupojne, COCOObI MOMydeHUs, (PU3MUECKHEe M XUMHYECKHE
cBoiictBa. Dochuast u pochun. Oxcuast hochopa, hochopHas kuciaora u e€ conu. [I[pumenenue
docopa u ero coenunenuit. PochopHsie y10opeHHs.

Yrinepoa, HaxoXJeHHE B Tpupoae. AJuioTpomHbie Momudukanuu. Dusznyueckne u
XUMHUYECKHE CBOMCTBA ITPOCTHIX BEMIECTB, 00pa3zoBaHHbIX yriepoaoM. Oxcua yriuepoaa(ll), okcun
yraepona(IV), yronpHas kucinora u e€ coi. AKTUBHPOBAHHBIN yToib, afacopOrus. dymnepens,
rpadeH, yriepoanble HAaHOTpYOKu. [IpruMeHeHne MpoCThHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOAOM,
U €r0 COCTUHEHU.

Kpemuuii. Haxoxxaenue B mpupoje, CocoObl MOMydeHUs, PU3NYECKUE U XUMUYECKHE
cBorictBa. Okcua kpemuusa(IV), kpemMHUEBasE KUCIOTA, CUIMKATHL. [I[puMEeHEHNE KPEMHUS U €ro
coenuHeHuil. CTEKII0, €ro MojJy4eHue, BUJIbI CTEKJIA.

[Tonoxxenune meranios B [leproaudeckoit cucreMe XUMHIECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOCHHS IEKTPOHHBIX 000JI0UEK aTOMOB MeTallioB. O0mue Gu3ndecKue CBONCTBA METAJLIOB.
[Tpumenenue meTaysioB B ObITY U TexHUKe. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUYCCKHIA psifi HampspKeHUH wMetauioB. OOmue crnocoObl MOydeHUs
METaJUIOB: TUAPOMETAIUTYPIHsl, MTUPOMETAJUTYPIHUsl, dNekTpoMeTautyprus. [lonarue o koppo3un
MeTalIoB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mras xapaktepuctuka MetamioB [A-rpynmel [leproanyueckoi cuCTEMbl XMMHUYECKUX
aneMeHToB. Hatpuii u kanuii: nmoiaydenue, GuU3NUecKue U XMMHUYECKHE CBOMCTBA, MIPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mras xapakrepuctuka MeTayuioB I[A-rpynmel [leproguueckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB. MarHuii 1 KaJIbIMii: IOJydeHHe, PU3NIecKre U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE
MPOCTHIX BEIIECTB U UX coennHeHnH. JKECTKOCTE BOJIBI U CITOCOOBI €€ YCTpaHEHUS.

AIOMUHUI: TOTydeHne, GU3NUeCKue U XMMHYECKHUE CBOWCTBA, MPUMEHEHHE TPOCTOTO
BEIIECTBA M €r0 COeAMHEHHN. AMDOTEpHBIE CBOWCTBA OKCHAA W TUIAPOKCHIA AFOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATTFOMUHUS.

OOmast xapakTepucTuka MetayuioB mobOounsix noxarpynm (b-rpynm) I[lepuoanueckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

dusnuecKrue 1 XMMUYECKHE CBOMCTBA XpoMa M ero coequHeHud. OKCUIbI U THAPOKCHIBI
xpoma(Il), xpoma(lll) u xpoma(VI). Xpomarel U AuXpomaThl, UX OKHCIUTEIHHBIC CBOWMCTBA.
[Tonyuenue n npumMeHeHue Xpoma.



@usnueckue M XUMHUYECKHME CBOMCTBA MapraHila M €ro coeAuHeHuu. Baxnenmue
coenuaenust Mmapranna(ll), mapranna(IV), mapranma(VI) u mapranna(VII). [lepmanranat kanus,
€ro OKUCIUTEIbHBIE CBOMCTBA.

Du3NYECKre U XUMUYECKHE CBOMCTBA Keje3a U ero coequHeHu. OKCUIbI, TUIPOKCUIBI
conu xene3a(ll) u xxeneza(Ill). [Tomyuenue u mpuMeHEHHE Kele3a U €ro CIIaBOB.

du3nYeCcKre U XMMUYECKUE CBOMCTBA MeU U €€ coequHeHuil. [lonyuenne u npumMeHeHne
MEJIU U €€ COCTMHEHUN.

[{uHk: moydenue, Pu3nueckre 1 XUMUUYECKHE CBOMCTBA. AMGOTEpHBIE CBOMCTBA OKCH/IA
Y TUAPOKCUJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHune IIuHKa U ero COeAMHEHUH.

OKCHEepUMEHTAIbHBIE METOABl HM3Y4YEHHS BEIIECTB M HX MPEBpPALICHUN: H3Y4YCHHUE
00pa3Ii0oB HEMETAJIOB, TOpeHHue cephl, gocdopa, xkeneza, MarHUs B KUCIOPOJE, U3YYCHUE
KOJUIeKIMHU «MeTasulbl U CIIJIaBbl», B3AUMOIECHCTBHE NIEIOYHBIX U HIEJI0YHO3EMETBHBIX METAINIOB
C BOJIOHM (BO3MOXHO HCIIOJIb30BAaHHE BHIEOMATEPUANIOB), B3aUMOJCHUCTBHE IMHKA U Kele3a ¢
pacTBOpamMH KHCIIOT M LIEJIOYEH, KAYECTBEHHBIE PEaKIMM HAa HEOPraHMYECKUE aHWOHBI, KATUOH
BOJOpPO/Ja M KAaTHOHBl METAJJIOB, B3aUMOJCHCTBUE THUIPOKCUAOB QIIOMUHUS W LHHKA C
pacTBOpamMu KHCIIOT M LIEJIOYEH, pEeIIEHNE dKCIEPUMEHTAIBHBIX 3a/1a4d M0 TeMaM «l'ajJoreHsn»,
«Cepa u e€ coenuHEHH», «A30T U Gochop U UX COeTUHEHUD», «MeTallIbl TIaBHBIX MOATPYII»,
«Mertanibl MOOOYHBIX MOATPYIIID.

XUMUS U 5KU3Hb.

Ponp xumMuu B o0ecrieueHnr yCTOWYMBOTO pa3BUTHS dyenoBedecTBa. [IoHATHE 0 HAYYHBIX
METO/1aX MO3HAHUS U METO0JIOTMH HAYYHOTO HcclieoBaHus. HayuHble MpUHUMITBI OpraHu3aluu
XUMHYECKOT0 MPOU3BOACTBA. [IpoMBbIITIEHHbIE CLIOCOOBI MONY4YEeHUs BaKHEUIINX BeHIecTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOWM KHUCIOTHI, MeTaHoina). [IpoMBbINIIeHHBIE CIOCOOBI
MOJIy4YEHUSI METAJIOB M CIUIaBOB. XHMMHUYECKOE 3arpsA3HEHUE OKPYXAIoIIEH Cpelbl U €ro
nocneAcTBusl. Poib XuMuu B 00eCTieueHUN YJHEPreTUIECKON 0€30ITaCHOCTH.

Xumug W 370pOBbe 4YenoBeka. JlekapcTBeHHblE cpencTBa. [IpaBuia MCMOIb30BaHUS
JIEKAPCTBEHHBIX IpenaparoB. Poyib XUMUM B pa3BUTUU METULIMHBI.

XUMUs MUIIY: OCHOBHBIE KOMIIOHEHTBHI, NIUILEBbIE J00aBkU. Poib Xxumuu B obecriedeHun
MUIIEBON OE30MMaCHOCTH.

Kocmernueckne u mapdromepubie cpenactBa. beitoBas xumus. I[lpaBuna Ge3omacHOro
WCIIOJIb30BaHUs TIPETapaToB OBITOBOM XMMHH B IIOBCEAHEBHON KHU3HHU.

XUMHS B CTPOUTEIHCTBE: BAXKHEHUININE CTPOUTEIIbHBIE MaTEPHAITBI (IIEMEHT, OCTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHnyecKrue 1 MUHEPATbHBIE YIOOPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpHAaJIbl, KPACKHU, CTEKJIO, Kepamuka. MaTtepuaibl
JUTs1 3JIeKTpoHuKH. HanoTexHonoruu.

Pacuérhrle 3amaun.

Pacuérpl: mMacchl BemiecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMA, KOJIMUECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpPHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pEaklMH, €CId OJHO U3 BELIECTB JIaHO B BUJE pacTBOpa C
OIpPENEIEHHOM MacCOBOM JO0JIEHW PAcTBOPEHHOIO BEIECTBA, MAaCcCOBOM JOIM U MOJSPHOU
KOHIIGHTpAllUd BEIIECTBA B PACTBOpPE, NOJIM BbIXOJA IPOAYKTAa PEAKUHUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPH U3y4eHUH OOIIEH 1 HEOPraHWYeCKONH XMMHUU B
11 xmacce ocymiecTBiseTcs 4epe3 UCMOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAaYUHbIX MOHSTHIA,
TaK ¥ MOHATHUM, MPUHATHIX B OTJACIBHBIX MIPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO1iue ecrecTBEHHO-HAy4YHbIE MOHSTHS: SBJIECHUE, HAay4HBbIM (DaKkT, TMIOTE3a, TEOpus,
3aKOH, AaHalu3, CHHTE3, Kilaccuukamnus, TEepUOJAUYHOCTh, HAONIOJCHUe, W3MEpPEHHE,
SKCHEPUMEHT, MOJENb, MOJEITUPOBAHHUE.

®duznka: maTepusi, MUKPOMHUP, MAKPOMHp, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKHI YPOBEHb, BEIECTBO, TEJIO, OOBEM,



arperaTHoe COCTOSIHHE BEIIECTBA, UACATbHBIN Ta3, ((U3NUeCKIe BETHUNHBI, SAMHHUIIBI H3MEPECHUS,
CKOpPOCTb, HEPIHUs, Macca.

buonorus: kmerka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTabonmm3M, Makpo- H
MUKPO3JIEMEHTBI, O€JKH, >KUPBL, YIJIEBOJbI, HYKJICHHOBBIE KHUCIOTHL, ()EPMEHTHI, TOPMOHBHI,
KpPYTOBOPOT BEUIECTB M MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpacdus: MuHepasbl, TOpHbIE IOPOIbI, MTOJIE3HBIE HCKOIIAEMbIE, TOTLIUBO, PECYPCHI.

TexHoMOTHS: XUMUYECKAsi MPOMBIIIIEHHOCTh, METAJUTYPTHUs, CTPOUTEIbLHBIE MaTEPHUATIBI,
CEJIbCKOXO3SHCTBEHHOE IPOU3BOJCTBO, MHINEBAas IPOMBIIIJIEHHOCTh, (apMaleBTUYeCKas
MPOMBINIICHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHUX MpernapaToB, MIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaTE€PHAJIOB, 3JIEKTPOHHAS! IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YIJIYBJAEHHOM YPOBHE CPEJHEI'O OBIIEIO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTcTBHM C CHUCTEMHO-AEATEIHHOCTHBIM MOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yNIbTaTOB OCBOCHUS MPEAMETa « X UMUS» Ha YPOBHE CPEIHETr0 00IIero 00pa30BaHUs BbIIEICHbI
CICNYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYaIOIMMMKCS  POCCHMCKON  I'pakIaHCKOU
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BHTHIO, CAMOCTOSITENILHOCTH U CaMOOIPEICICHUIO;
HaJU4he MOTHBAllMM K  OOYYCHHWIO; TOTOBHOCTh W  CIIOCOOHOCTH  OOyYaroImmxcs
PYKOBOJICTBOBATHCSI MPHUHSTHIMU B OOIIECTBE MpaBUIAMH M HOPMaMHu MOBEACHHS, HAIUYUE
MIPaBOCO3HAHUS, SKOJOTHUYECKON KYJIbTYpbI; CIIOCOOHOCTh CTAaBUTH II€JIU U CTPOUTDH KU3HEHHbBIE
TUTAHBL.

JInuHOCTHBIE pe3ylbTaThl OCBOCHUSI MpeAMETa «XHUMHUSD» OTPaXKaroT CPOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIPHON U TIPAKTHYECKOHN JMEATEIHHOCTH 00YJaOIUXCsl B TIPOIECCE peaTn3alun
00pa3oBaTeNbHO 1eATeTbHOCTH.

JIM4HOCTHBIC Pe3yNbTaThl OCBOCHHSI MPEAMETa «XUMHUS» OTPAXKAIOT CHOPMUPOBAHHOCTH
OTIbITA [MO3HABATEIBHON U MPAKTHUUECKOHN NEATEIbHOCTH 00ydJaloluXcsl B IPOIecce peaan3alun
00pa30BaTeNbHON IeATETHPHOCTH, B TOM YHCIIE B YACTH:

1) rpaxk1aHCKOrO BOCIIMTAHUS:

OCO3HaHUs 00YUYAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX TPaB U 00S3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBOIMOPSAKY;

MPEJICTABJICHHSI O COIMAIBHBIX HOPMaxX W MpPaBWJIAX MEXKINYHOCTHBIX OTHOIICHHWN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEITHHOCTH MPH CO3TAHUU YUCOHBIX MPOCKTOB,
pelieHny yueOHbIX U M03HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBbBI, HAMEPEHUSI, IOTUKY U apTyMEHTHI IPYTUX
IIPU aHaJIM3€ Pa3INYHBIX BUIOB yUEOHOMU AESITEIbHOCTH;

2) NaTpUOTHUYECKOI0 BOCIIUTAHHUS:

LEHHOCTHOTO OTHOUIEHHS K HCTOPUYECKOMY W HAYYHOMY HACIEIUI0 OTeUeCTBEHHOM
XUMUH;

yBaXKEHHsI K IPOLIECCY TBOPUECTBA B OOJIACTH TEOPUU U MPAKTUUYECKOTO MPUIIOKEHHS
XUMHUH, OCO3HAaHUs TOTO, YTO JaHHBIE HAYKH €CTh pPE3yJabTaT JIUTEIbHBIX HAOIIOICHUH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MPAKTUKOB;

WHTEpeca W TIO3HABATEIbHBIX MOTHBOB B TMONYYCHHH W TMOCIEAYIONIEM aHallu3e
nH(pOpPMaLIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYAllMH, CBS3aHHBIE C XUMHYECKHUMH SIBICHUSMHU, H
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TMOBEJIEHUE W IMOCTYNKH CBOUX TOBAPHUIIEH C MO3MIIMMA
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBHI MOCTYITKOB;

4) popMupoBaHuUs KyJIbTyphI 3J0POBbS:



MOHMMAaHMs IIEHHOCTEH 370poBOro M 0Oe3omacHOro obOpasa XHU3HH, HEOOXOIMMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroieHHs MpaBuil 0E30MacHOTO OOpalIeHusi ¢ BEIIeCTBAMH B OBITY, MOBCEIHEBHOU
JKU3HH, B TPYIOBOM JESATEIBHOCTH;

MOHUMAHUS I[IEHHOCTH TPAaBWUJI WHAWBHUIYaTbHOTO M KOJJICKTUBHOTO 0€30I1acHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JIHOJEH;

OCO3HAHUs TOCJEICTBUN W HEMPHUITHS BPEIHBIX MPUBBIUCK (YHMOTPEOICHUS aTKOTOJIA,
HapKOTUKOB, KypeHHs);

5) TpyZlIOBOTO BOCIIUTAHUS:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEI0BAaTENbCKOW JEeSTENbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOI U APYruX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYaCTHE B pEIIEHWHM IMPAKTHUYECKUX 3a/lad COLHUAIBHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3yueHHUI0 Mpodeccuil pa3audHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIOAM TPYyJla U PE3yJIbTaTaM TPYAOBOU JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUAYAIBHONW TpPAEeKTOpUU OOpa30BaAHMS,
Oynymeil mpodeccuu U peaau3alnuy cOOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMMHUH, MHTEPECOB U MOTpEeOHOCTEN 00I1IeCTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

9KOJIOTHYECKHU IIeTIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHHUS
JKU3HU Ha 3eMIie;

MMOHUMAHHUS TII00ATBHOTO XapaKTepa IKOJIOTHUECKUX TPOOIIeM, BIUSHIS IKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE TPUPOJAHON U COLIMATIBHOM CpEbI;

OCO3HaHUs HEOOXOIUMOCTH UCIIOIB30BaHUS JOCTHKCHUI XUMUH JIJISl PEIICHHS BOIIPOCOB
PalOHAIBHOTO IPUPOAOIIOIb30BAHNS;

AKTUBHOI'O HEINPUATUS AEHUCTBUHM, NMPUHOCALIMX BpPEI OKPYKAIOLIEH NMPUPOAHOM CpEXE,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKHUE IMOCIEACTBUS MPEeINPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJu4Musl Pa3BUTOrO SKOJOTMYECKOTO MBIIUIEHUS, HKOJIOTUYECKON KYJIbTYphI, OIIbITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATbCS HMMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTU HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAyKu U
00I1eCTBEHHON MPAKTHKH;

MOHUMAHUS Crenu(DUKN XUMUU KaK HayKHd, OCO3HaHHsS €€ poinu B (HOPMHUPOBAHHUH
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUH LIEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEH WU
pelIeHny mpodsieM COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOexKAEHHOCTH B 0CO00H 3HAYMMOCTH XUMHH JUIsi COBPEMEHHOH NMBWIM3AIMU: B €€
T'YMaHUCTUYECKON HaIpaBJICHHOCTH W BAXKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, B PEIICHHH TIT00ATBHBIX MTPOOJIEM YCTOHYHBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUITMHBI,
00ecrevYeHnn yCIOBHMA YCIIEUITHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KaXKIOTO WiIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJIOB IIO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHI OKPYXKAIOIIEr0 MHUpa M MPOHCXOIAIIMX B HEM H3MEHEHHH,
yYMEHHUsI JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJBIO MOIYYEHUs JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENILHO MCII0JIb30BaTh XMMUYECKHE 3HAHUS sl PELICHHUs TPoOIIeM
B PCATBbHBIX )KU3HEHHBIX CUTYAIHIX;

MHTepeca K MO3HAHUIO, HCCIIE0BATENbCKOM 1A TEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH TI0 XUMUU B COOTBETCTBUU C >KHU3HECHHBIMHU
MOTPEOHOCTSIMU,

UHTEpeca K OCOOCHHOCTAM TpyJa B pa3IUuHBIX cdepax mnpodeccHOHATbHON
NEeSITETTHHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMBI 10 XMMHU Ha YPOBHE CPEIHEr0
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMBbIC JUISI (POPMHPOBAHUS MHUPOBO33PCHUST OOYUYAIOMIMXCS MEXIMCIUTUIMHAPHBIC
(MeXnpeIMeTHBIC) OOICHAYYHBIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DaKT, MPHUHIIUI, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIEIOBaHKE, HAOIIOIEHUE, U3MEPEHHUE, SKCIICPUMEHT U JIpyTHE);

VHHUBEpcaJdbHble  y4eOHbIE  JeicTBus  (TIO3HABaTelbHBIE,  KOMMYHUKATHBHEIE,
perynsTuBHBIC), oOecrneunBaronie (opMUpoBaHHE (YHKIMOHATBLHOWM TPAaMOTHOCTH |
COLMAIbHOM KOMIETEHIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS  MCIOJBh30BaTh  OCBOCHHBIC  MEXIAUCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAlIbHBIC YydeOHBIC ACHCTBHS B IO3HABATEIBHOU U
COLMAJIBHOM MPAKTHUKE.

MeTtanpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATHHBIMU YYCOHBIMH
MI03HABATEIbHBIMH, KOMMYHHKATUBHBIMH U PETYJIATUBHBIMHU JICHCTBHUSIMH.

[To3HaBaTenbHBIC YHUBEPCATbHBIC YICOHBIC ACHCTBUS

1) 6a30BbIC JIOTHYCCKUE ICHCTBUS:

CaMOCTOATENbHO (OPMYJIHUPOBaTh M aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENEATh e ACATEIBHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH WX JTOCTHKCHHS,
COOTHOCHUTD PE3YNbTAThl AEATEIHLHOCTH C MMOCTABJIEHHBIMU LEISIMU;

WCIIOb30BaTh TPH OCBOCHHWHM 3HAHWK TPHUEMBI JIOTUMYECKOTO MBIIIUICHHS: BBIJCISITH
XapakTepHble TMPU3HAKK TOHATHUH M YCTAaHABIMBATh MX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS I OOBSICHEHUS OT/ACTBHBIX (PAKTOB U SIBIICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPUU IS KIaCCHU(PHUKAIIMY BEIIECTB M XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSA3U MEXKIY N3YYaeMbIMU SIBICHUSMH;

CTPOUTH JIOTUYECKHE pACCYyXIeHUs (MHAYKTUBHBIC, NEAyKTHBHBIC, IO aHAJOTHH),
BBISIBJIAITH 3aKOHOMEPHOCTH W TPOTHBOPEYMs] B pACCMaTPUBACMBIX SBJICHUSAX, (POPMyIHpPOBATH
BBIBO/JIbI U 3aKJIIOUYEHUS;

MPUMEHATH B MIPOIIECCE MO3HAHUS UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJH, IPEOO0Pa30BBIBATH MOJICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHIMBOJ) SJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHMHUYECKOM pEaKIUuH — TMPU PEIICHUH YIeOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, TPUMEHSATh Ha3BaHHBIE MOJIETIbHBIC MPEACTaBICHUS s
BBISIBJICHUS XapaKTEPHBIX MMPU3HAKOB U3YYa€MbIX BEIIECCTB U XUMUYCCKUX PEAKITUH.

2) 6a30BbBIC UCCIICAOBATEIIBCKUEC NCHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB U XMMUYCCKUX PEAKITU;

dbopMynupoBaTh IENW W 3aJa4dl  HUCCICIOBAHMS, HWCIIONH30BATh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYTMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
TUTsE QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

BJIQJICTh HABBIKAMU CaMOCTOSITEIIbHOTO IIJITAHUPOBAHHMS M TPOBEACHHUS YYCHUUYCCKUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOATh 32 XOJIOM MPOIECcca, CaMOCTOSATEIHHO
MIPOTHO3UPOBATh €ro pe3ynbTaT, (OPMYIHPOBATh OOOOIIEHHUS W BBIBOJABI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHUUECKOW HCCIeIOBATEIbCKOW M TPOEKTHOH IesITeNbHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOOB peIleHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMUHbIX METO/0OB IT03HAHUS.

3) pabora ¢ uabOopMaIuei:

OPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHUKAX wuHpopManmu (HaAyYHO-TIOMYJISIpHAs
JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHaATM3UPOBATh HH(POPMAITUIO PA3TUYHBIX BUOB U (HOPM NPECTaBICHUS, KPUTHYECKH OLEHUBATD
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMynIHMpOBaTh 3ampochl U NPUMEHATH pPa3IMYHBIE METOJBI NPH IOUCKE U OTOOpE
uH(popMalii, HeOOXOAUMOI /17151 BBITIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

pUOOpeTaTh OMBIT MCIOIb30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH 1
Pa3IUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BHIOMPATh ONTHUMAIbHYIO (hOpMY Mpe/cTaBIeHUs] HHPOpPMALUHU (CXEMBI,
rpaduKH, TUarpaMmbl, TAOJIHIIBI, PUCYHKH U IPYTHE);

UCTOJb30BAaTh HAY4YHBI S3bIK B KAuyeCTBE CpPEACTBa MNpH paboTe € XUMHYECKOH
uH(popMmaruend: NPUMEHATh MEXKIpEAMETHbIC ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (hopMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHIE CPEICTBA HATJISTHOCTH.

KomMmyHMKaTHBHBIE YHUBEpCATbHbIE ydeOHbIC TEHCTBUS:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TeMbI B XOJ€ AHAora U/Uin TUCKYCCHH,
BBICKA3bIBaTh HJE€H, (OPMYIUPOBATH CBOU TMPEIJIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
MPEI0KEHHON 3a/1auu;

BBICTYINIATh C IPE3EHTALMEN pe3yJbTaTOB I103HABATEIbHOU AEATEIBbHOCTHU, MOITYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBIIOJIHEHUH XUMHYECKOIO
HKCIIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCICAOBAHUIO CBOWCTB H3YyYaeMbIX BEIECTB,
peanuzanuu y4eOHOro MpoeKTa, M (OpPMYIUPOBATH BHIBOJABI MO pe3yJbTaTaM IpPOBEAEHHBIX
UCCIIEIOBAaHM ITyTEM COTTIaCOBAHMSI MO3UIIHI B X01€ 00CYXKIEHUS 1 0OMEHAa MHEHUSIMH.

PerynsatuBHble yHUBEpCaIbHbIe yUeOHbIE N1EHCTBUSA:

CaMOCTOSITEJIbHO IJIAHUPOBATh M OCYLIECTBIIATH CBOIO IO3HABATENIbHYIO AESTEIbHOCTD,
ompezenss e€ UeNu U 3a/add, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeUiaraéMblii aroOpuTM JIEHCTBUN TpU BBHIOJHEHUM YYEOHBIX M HMCCIEIOBATENbCKUX 3a1ad,
BBIOMpaTh Hanbosiee A3h(HEKTUBHBIN CIIOCOO UX PEIICHUS C YIETOM TOJYICHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYILIECTBIISATH CAMOKOHTPOJIb JI€ATEIHLHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

INPEIMETHBIE PE3YJIbTATbHI

[IpenMeTHbIE pe3yabTaThl OCBOSHUS MPOrpaMMbl IO XMMHH Ha YriyOJIEHHOM ypOBHE Ha
YPOBHE CpeaHero oOmero o0pa3oBaHMs BKIIOUAIOT crenupuyeckue s ydeOHOro npenmera
«XUMHUS» HaydHblEe 3HAHUSA, YMEHHUS U CIOCOOBI JEHUCTBUN IO OCBOCHHIO, MHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUIBI IEATEILHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHMS U NPUMEHEHHUIO
3HaHUW B Pa3IMYHBIX YYE€OHBIX CUTYyallUiX, a TaKKe B PEAbHBIX J>KU3HEHHBIX CHUTYallHsX,
CBSI3aHHBIX C XMMHEN. B mporpamme 1o XMMHM IpeAMETHBIE PE3YIbTAThl IPEACTABIEHBI 110 F0J1aM
U3YUCHHUS.

10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTpaxaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUI: O MeCTe M 3HAYCHUHM OPTraHUYeCKOM XHMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ PO B 00ECIeUeHNH YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA B
peltieHn: mpodIeM SKOJIOTHUECKOM, YHEPreTHUECKON W MHUIEBOM O€30MacHOCTH, B PAa3BUTUH
MEJMIMHBI, CO3JaHUM HOBBIX MAaTEpPHaJOB, HOBBIX MCTOYHHUKOB HHEpPrHH, B OOECHEUEeHUU
palMoHAIBFHOTO MPUPOIONIONB30BaHUSA, B (JOPMUPOBAHUU MUPOBO33PECHHUS M OOIIEH KYJIbTYpHI



YeJI0BeKa, a TAKXKe IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U IIPUPOIHOM
cpene;

BJIQJICHUE CHUCTEMOM XHMMHYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIMOJATrarolinue
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U ANEKTPOHHAs 000JI0YKa aToMa, s-, p-, d-aToMHbIE
opbuTanu, OCHOBHOE M BO30YKIEHHOE COCTOSHUS aToma, TMOpHIM3aIus aTOMHBIX OpOUTalei,
MOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTb, CTENEHb OKHCIEHUS, XUMHUYECKas
CB$I3b, MOJTb, MOJISIPHASI MacCa, MOJIIPHBIA 00BEM, YTIIEPOIHBIN CKeNeT, (PYHKIIMOHAIBHAS TPYIIA,
pamukai, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalI€HHBIC, CKEJICTHBIC), H30MEPHs
CTPYKTYpHasi U MPOCTPAHCTBEHHAs (T€OMETpPUYECKasi, ONTHYECKas), ©30MEPbI, TOMOJIOTHYECKUN
psl, TOMOJIOTH, YTIJIEBOJOPObI, KUCIOPOIA- M a30TCOAep allhe OpraHU4YeCKHe COEIUHEHMUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUS; TEOPUH, 3aKOHBI
(mepuogmveckuii 3akoH JI. 1. MeHneneeBa, Teopusi CTpOCHUSI OpraHUYECKHX BemecTB A. M.
BbyrnepoBa, 3aK0H cOXpaHEHUs1 MAacChl BEILIECTB, 3aKOH COXPAaHEHUs U MPEBpALCHUsI SHEPTUU TTPU
XUMHUYECKHX PEaKlUsX), 3aKOHOMEPHOCTH, CUMBOJHUYECKHH S3bIK XMMHUH, MHUPOBO33PEHUECKHE
3HaHUS, JIeXkKalIe B OCHOBE MOHUMAHUS MPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKUX SIBJICHUIA;
MPEJICTABICHUS] O MEXaHU3MaxX XUMHUYECKHUX peaklui, TePMOJAMHAMUYECKUX M KMHETUYECKUX
3aKOHOMEPHOCTAX MX MPOTEKAHUS, O B3aMMHOM BJIMSIHUM aTOMOB M T'PYII aTOMOB B MOJIEKYJaX
(MHAYKTUBHBIN U Me3oMepHbIN 3 dexTh, opuentanTsl I u Il poma); dakromornueckune cBEACHUS
O CBONCTBaX, COCTaBe, MOJTYYCHUH U OE30MAaCHOM HCIIOJIb30BAHUM BAKHEHUIIIUX OPTraHUYECKHUX
BEIIECTB B OBITY W MPAKTUUYECKOW JESATENbHOCTH YeJNIOBEKa, OOIIMX HAYYHBIX TNPUHIUIAX
XUMHUYECKOT0 TPOU3BOJICTBA (Ha IPUMEPE MPOU3BOICTBA METAHOJIA, IEPEPAOOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHI: BBISIBIISATH XapaKTEepPHbIE MPU3HAKU MOHATUH, yCTaHABIUBATh
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MMOHSATHS MPU OMUCAHUU COCTaBa, CTPOEHUS U
CBOIWCTB OPraHMYE€CKUX COCTUHECHUN;

c(OpMHUPOBAHHOCTH YMEHHIA:

MCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY ISl COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAMIEHHBIX M CKEIIETHBIX) POPMYIT OPraHNYECKUX BEIECTB;

COCTaBJSATh ypaBHEHUS XUMHUYECKHX pEakUuid U PacKpblBaTh HUX CYIIHOCTH:
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIIUI TTOCPEICTBOM COCTABJICHHUS SJICKTPOHHOTO OanaHca
9TUX pEaKIMi, peakluii MOHHOTO OOMEHa MyTEM COCTABJIEHHUS MX MOJHBIX U COKpAIIEHHBIX
VOHHBIX YPaBHCHUN;

M3rOTABIIMBATh MOJEINW MOJIEKYJ OpPraHMYECKHUX BEUIECTB JIs WIUTIOCTPAllUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

cOpMUPOBAHHOCTh ~ yYMEHMM:  yCTaHABIMBAaTh  MPUHAUIEKHOCTh  M3YUYEHHBIX
OpPraHMYECKHUX BEIIECTB IO HMX COCTaBy M CTPOCHHMIO K OIpPENeIEHHOMY KJAcCy/TpyIie
COCIMHCHUH, J1aBaTh UM Ha3BaHHs 10 cucteMmarnueckord HomeHkiarype (IUPAC) u npuBoauts
TPUBUAJIbHBIE HA3BaHMS ISl OTJEIBHBIX MPEACTABUTEICH OpPraHMYeCKUX BEIIEeCTB (ITHIICH,
aleTUIIEH, TOJYOJ, TIUIEPUH, dTUJICHTIIUKOIb, (eHOI, (opMaNbIerul, aleTalbIerus, alueToH,
MypaBbUHAs KUCJIOTA, YKCYCHas KUCIOTa, CTEAPUHOBAs], OJICMHOBAsI, MAJIbMUTUHOBAST KUCJIOTHI,
[VIMLWH, ajJlaHWH, MalibTo3a, (PYKTO3a, aHWJIUH, AUBUHWI, W30IpPEH, XJIOPOIpPEH, CTHUPOJI U
Apyrue);

c(OPMUPOBAHHOCTh YMEHHS OIpPENEisTh BHJ XUMHUYECKOM CBSI3M B OpraHUYECKHX
coequHEHUX (KOBaJICHTHAS U MOHHAS CBS3b, G- U M-CBSI3b, BOJAOPOIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOXKEHUS TEOPHUH CTPOEHHUS OpraHUYEeCKHX
BemecTB A. M. bytiepoBa st 00bsiCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpPOeHUE, (QU3NYEecKue u
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTaBUTENEH pPa3InYHbIX KIACCOB OPIraHUYECKUX BEILIECTB:
AJKaHOB, LMKJIOAJIKAHOB, AaJKEHOB, alKaJIMECHOB, AJKHUHOB, apOMAaTHYECKHX YTJIE€BOJOPOIOB,
CIUPTOB, ANbJETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KHUPOB,
HUTPOCOCTUHEHUH U aMUHOB, aMUHOKHUCIIOT, OETTKOB, YTIIEBOAOB (MOHO-, TU- U MOJMCAXAPUIIOB),



WIUTIOCTPUPOBATh TEHETUYECKYIO CBA3b MEXKAY HUMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XMMHYECKHX PEAKLUI ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (HhOpMYIT;

c(OPMHPOBAHHOCTh YMEHHUSI MOJTBEPXkJAaTh Ha KOHKPETHBIX IPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTM OPraHMYECKUX COEAMHEHMM OT KPAaTHOCTU M THIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31 ), B3AUMHOTO BJIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaXx;

C()OPMHUPOBAHHOCTb YMEHHS XapaKTE€pU30BaThb HCTOYHHUKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepadoTKH M MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB NepepabOTKH;

c(OPMHPOBAHHOCTh BIAJICHUSI CUCTEMOW 3HAHMH O ECTECTBEHHO-HAYUHBIX MeETOJax
NO3HAHUS — HAOJIOAEHUH, W3MEPEHUM, MOJEIUPOBAHUY, OSKCIIEPUMEHTE (peaJbHOM H
MBICIICHHOM) M YMEHUS IPUMEHSTh 3TH 3HAHUS;

C(OPMHUPOBAHHOCTh ~ YMEHHUS IPUMEHATb OCHOBHBIE ONEpPAlMM  MBICIUTEIbHON
NeSITeIbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEMaTH3alluio, BBISBICHHE
IPUYMHHO-CJIEICTBEHHBIX CBSI3€H — /JIs1 U3Y4YEHUsl CBOMCTB BEIIECTB U XMMUYECKUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHIA: BBISBIATH B3aUMOCBSA3b XMMUYECKUX 3HAHUHN C MOHATUAMU
U NpPEICTAaBICHUAMU JPYTUX €CTECTBEHHO-HAyUHBIX NPEIMETOB A 0ojee OCO3HAHHOIO
NOHUMAaHMs CYHIHOCTH MaTepHabHOIO €IMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIC 3HAHUS IO
OpPraHU4eCKON XUMHH I OOBSCHEHHUS U MPOTHO3UPOBAHUSA SIBJICHUH, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

C()OPMHUPOBAHHOCTb YMEHMH: MPOBOJAUTH Pacu€Thl MO XUMHUYECKUM (dopMmyiaaM U
YPaBHEHHUSIM XUMHUYECKUX PEaKIUil C HCIOJb30BaHHEM (PU3MUECKUX BETUYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacuéThl M0 HAXOXKICHUIO XMMHYECKOH (hOpMyJIbl BELIECTBA IO W3BECTHBIM MACCOBBIM JOJSIM
XMMHYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPAHHUs, INIOTHOCTU Ta3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUI1: MPOrHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATh C MO3ULIUN
9KOJIOTUYECKO 0e30MacHOCTH MOCIEACTBUS OBITOBOM M INPOU3BOACTBEHHOM JEATEIbHOCTH
YeNloBeKa, CBS3aHHON C mepepaOOTKON BEHIECTB, HCIOJIb30BAaTh IONYYEHHBIC 3HAHUSA JUIA
IPUHATHUS TPAMOTHBIX PEIIEHUI Po0JieM B CUTYalUsAX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHUN: CAMOCTOSTEIBHO TUIAHUPOBATh U MPOBOAUTH XUMUYECKUN
9KCHEPUMEHT (IOJTY4YE€HUE U U3YYEeHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIIMH
YIJIEBOAOPOAOB PA3IMUHBIX KJIACCOB M KHCIOPOJACOACPIKALINX OPraHNUECKUX BEIIECTB, peIICHHE
9KCHEPUMEHTAJIbHBIX 33/1a4 110 PaCIO3HABAaHUIO OPIraHNYECKHUX BELIECTB) C COOII0IEHUEM IIPABUIT
Oe3omacHOro oOpalleHus C BEIECTBAMU U JTAOOpaTOpHBIM 000pyaOBaHUEM, (HOPMYIHPOBATH
LeNIb MCCIEIOBAHUSA, MPEACTaBIATh B pa3IMYHOM (QopMe pe3yabTaTbl SKCIEPUMEHTA,
aHaAJTM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpPMHUPOBAHHOCTb YMEHUM:

coOoIaTh MpaBHiia 3KOJOTMYECKH IIeJIeCO00pa3HOTo MOBEACHUS B OBITY M TPYIOBOM
NESITEIbHOCTH B LEISIX COXPAHEHUS CBOETO 37I0POBbS, OKPYXKAIOWIEH HPUPOJHON cpelsl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHYECKOTO JIEHCTBHS Ha JKUBbIE OPraHU3MBbl ONpENEIEHHBIX
OpraHWYECKUX BEILECTB, MOHMMAas cMbIci nokazarens [1/1K;

aHAJM3UPOBaTh  LIE€1€COOOPAa3HOCTh  IPUMEHEHHsS  OpPraHMYECKMX  BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHUSI COOTHOLICHUS PUCK-TI0JIB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJICHAMPABICHHBIA TOWCK XHMHYECKOMN
UHPOpPMALUK B PA3IMYHBIX MCTOYHMKAX (HaydHas W ydeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBo HHpopmauuu, MHTepHET M Jpyrue), KpUTUYECKM aHAIU3UPOBaTh XMMUYECKYIO
uHpopMaLnio, iepepadaTbiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3a7Ja4en.

11 KJITACC

IIpenmerHble pe3ynbTaThl OCBOGHHs Kypca «OOmias M HEOpraHW4ecKas XUMHs»
OTpaKaloT:



c(OPMHPOBAHHOCTH MPEJICTABICHH: O MaTEPUATBHOM EIMHCTBE MUPA, 3aKOHOMEPHOCTSX
Y TIO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE M 3HAYEHUU XHUMHH B CUCTEME €CTECTBEHHBIX HAYK
U e€ poiau B O0ECIEYEeHUH YCTOMYMBOTO PA3BUTHUS, B PEIICHUH MPOOJIEM HKOJOTHUECKOM,
SHEPreTUYecKOM W TMUIIEeBOM Oe30MacHOCTH, B Pa3BUTHM MEIWIUHBL, CO3JAaHUM HOBBIX
MaTepHajoB,  HOBBIX  HCTOYHUKOB  SHEPrUM, B  OOECIEYEHHWU  PAIMOHAIBHOTO
PUPOIONOIL30BaHus, B GOPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYphI YEIOBEKA, a TAKKE
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM Cpee;

BJIQJICHUE CHCTEMOM XHMMHMYECKUX 3HAHHWM, KOTOpas BKIKOYAET: OCHOBOINOJATrarolIue
MOHATHUS — XUMHUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToMa, S-
, p-, d-aromHBIE OpOWTANIM, OCHOBHOE M BO30YXIEHHOE COCTOSHMS aToMa, THOpUIU3AIUS
aTOMHBIX oOpOuWTasNell, HMOH, MOJIEKyJa, BaJECHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOAHAA),
KpUCTAJIJIMYECKAsT PELIETKA, XUMHUYECKas peaklus, pacTBOp, AJIEKTPOJIMTHI, HEIIEKTPOJIUTHL,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMALMsA, CTENEeHb JUCCOLMAlMM, BOJOPOIHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIJIOBOM A(PHEKT XUMUUECKON peaKu, CKOPOCTh XUMHUECKOM
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU M 3aKOHBI (TEOPHUS AJIEKTPOIUTUYECKOM
auccouranuu, nepuoanyeckui 3akoH .M. MenzaeneeBa, 3aKOH COXpPaHEHHS MacChl BEILIECTB,
3aKOH COXPAHEHWS M MPEBPALICHUS YHEPTUM MPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOLIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH A3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUs, JIEXKAllHe B OCHOBE MOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH
XUMHUYECKHX SIBJICHUI; COBPEMEHHBIE NPECTABICHNS O CTPOCHUH BELIECTBA HA ATOMHOM, HOHHO-
MOJIEKYJIIPHOM W HAaJAMOJIEKYJSIPHOM YPOBHSX; MPEICTABICHHS O MEXaHU3MaX XHWMHUYECKHX
peakuuid, TEpPMOAMHAMUYECKMX M KHUHETHUYECKHX 3aKOHOMEPHOCTAX MX IPOTEKAHUS, O
XUMHYECKOM PaBHOBECHM, PACTBOpAX M JUCIEPCHBIX cucTeMax; (aKTOJIOTHYECKUE CBEIACHHS O
CBOWCTBAaX, COCTaBE, MOJIyYEHUH U O€30MaCHOM HCIIOJIb30BAaHMM BAXKHEHIINX HEOPraHMYECKUX
BEIIECTB B OBITY W MPAKTUUYECKOW JESATENbHOCTH YEeJNIOBEKa, OOLIMX HAYYHBIX NPUHIUIAX
XUMHYECKOI0 IPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHI: BBISIBIISATH XapaKTEpPHbIE MPU3HAKU MOHATUH, yCTaHABIUBATh
UX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOIME IMOHATHUS INPH ONHMCAHUU HEOPraHMYECKHX
BEILIECTB U UX MPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHS HCIOJIB30BATh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHUS
dbopMyn BemIECTB W ypaBHEHUN XHUMHUYECKUX pPEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKIATYpy
(IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIbHBIX BEIIECCTB;

c(OpMUPOBAHHOCTH YMEHHSI OTIPEAEIATH BAJIGHTHOCTD U CTETIEHb OKUCIICHUS XUMUYECKIX
3JIEMEHTOB B COCIMHEHMSX, BUJ XUMHUYECKOH CBs3M (KOBaJICHTHAs, WOHHAs, METAJUIMYECKasd,
BOJIOPOJIHAS ), TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(OPMHPOBAHHOCTH YMEHHSI OOBSCHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHJA
XUMUYECKOW CBSI3U U THUIA KPUCTALIMYECKOW PEmETKH, OOMEHHBIN M JOHOPHO-aKIICITOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H;

c(OpMUPOBAHHOCTh YMEHHIl: KilacCU(UUMPOBATh: HEOPraHUYECKHE BEIEeCTBA MO HX
COCTaBY, XMMHMUYECKHUE pEaKLUU 10 Pa3JIMYHBIM NpU3HAKAM (YUCIY U COCTaBy pEarupyroliux
BEIIECTB, TEIUIOBOMY J3(PQeKTy peakluHu, H3MEHEHHUIO CTElEeHEH OKHUCICHUS DSJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTopa W APYrHe); CaMOCTOSATENLHO BHIOMpAaTh OCHOBaHHS U
KpUTEPUU IJI KJIacCU(PUKALUN U3Y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIMii;

c(OPMHPOBAHHOCTh yMEHHUSI PACKPBIBaTh CMBICI Tepuoandeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPUPOBAaThH €r0  CHUCTEMaTU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (DYHKIINY;

c(OpMUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHUYECKUX DJJIEMEHTOB II€pBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenneneeBa, UCOIB3Yys MOHATHS «IHEPreTUYECKHE YPOBHH», «QHEPre€TUUYECKHE MOTYPOBHU»,
«s-, p-, d-aTOMHBIE OPOUTAIINY, KOCHOBHOE U BO30YKAEHHOE YHEPTETUUECKUE COCTOSTHHSI aTOMAaY,;
OOBSACHATH 3aKOHOMEPHOCTU M3MEHEHHS] CBOMCTB XMMUYECKHX 3JIEMEHTOB U MX COCAMHEHU IO



nepuonaM u rpynmnaMm Ilepuogudeckoit cucremsl . M. MenneneeBa, BaJI€HTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJNEKTPOHHBIX 000JI0YEK;

chOpPMUPOBAHHOCTh YMEHHUU: XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XHUMHUYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEXy HEOPraHUYECKIUMU BEILECTBAMHU C MIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
pEeaKIuii;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTH: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEJICTBOM COCTABJICHHUS SJIEKTPOHHOTO OajaHCa dTHUX pEeaKIMil; peaKiuil HOHHOTO
oOMeHa MyTEM COCTAaBIEHHUS HMX IOJHBIX W COKpAIIEHHBIX HOHHBIX YpPaBHEHMM; pEaKIUi
TUAPOJIN3A; peakuil KoMIUieKcooOpa3oBaHMsl (Ha MpUMEpE THAPOKCOKOMILJIEKCOB IIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakiuil ¢ y4€TOM HX DHEPreTUYECKUX XapaKTEPUCTHK, XapakTep H3MEHEHHUS CKOPOCTH
XUMHYECKON peakiMy B 3aBUCHMOCTH OT Pa3jMYHbIX (AKTOPOB, a TaKkKe XapaKTep CMEIlEHUs
XUMHUYECKOT'0 PABHOBECHUS IO BIUSHUEM BHEIIHUX Bo3zaeicTBuii (mpunnun Jle [llarensbe);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMUYECKUE PEAKIINH, JIe)KAIME B OCHOBE
MPOMBINUICHHOTO TIONYyYEHUS CEPHOW KHCJIOTBHI, aMMHaKa, OOIIUe Hay4HbIEe MPUHITUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPHUMEHEHHUSI HEOPraHWYECKUX BEILEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHHUS PUCK-TIONTH3a;

c(hOpMHUPOBAHHOCTD BIAJACHUS CHCTEMOM 3HAHUI O METOJ]aX HAYIHOT'O TTO3HAHMS SIBICHHUI
PUPOJIBI — HAOTIOICHNE, U3MEPEHUE, MOACITMPOBAHNE, SKCTICPUMEHT (PealbHbIM U MBICIICHHBIH ),
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHUsA [PUMEHATb OJTH 3HAHUS IpHU
OKCIIEPUMEHTAILHOM UCCIEAOBAHUM BEIIECTB W JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHHIA,
MMEIOIINX MECTO B IPUPOAE, MPAKTUUECKON 1€ATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOM JKU3HU;

c(hOpPMUPOBAHHOCTh YMEHUS BBISIBIISITh B3aUMOCBSI3b XUMUUECKUX 3HAHUH C TOHATHSIMH U
NPEJCTaBICHUSIMH  PYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0ojJee OCO3HAaHHOIO
MOHUMaHHUS MAaTepUATBLHOTO €AMHCTBA MUPA;

c(hOpMUPOBAHHOCTH YMEHHUSI IPOBOIUTH PACUETHI: C UCIIOIB30BaHNEM MTOHATHIH «MaccoBas
JIOJIsl BEIIIECTBA B PACTBOPE» M «MOJISIPHAsi KOHIIEHTPALIUS»; MAacChl BENIECTBA UM 00bEMA raza 1mo
U3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WM O0bEMY OJHOTO M3 YYAaCTBYIOLIUX B pEaKIUU
BEIIIECTB; TEIUIOBOTO 3(hexTa peakiiuu; 3Ha4eHNS BOJOPOIHOTO ITOKA3aTelNs paCTBOPOB KUCIIOT U
IIeJI0YeH ¢ W3BECTHOM CTEMEHBIO AMCCOLMAIMH; Macchl (00BhEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTA peaKklUu, €CJIM OJHO U3 MCXOJHBIX BELIECTB JIaHO B BUJAE PacTBOpA C ONpPEAEIEHHON
MaccOBOH /10J1ei pacTBOPEHHOIO BEIIECTBA UM JIaHO B M30BITKE (MMEET MPUMECH); 1OJIM BBIX0/1a
MPOYKTA PEaKIuu; O0BEMHBIX OTHOIIIEHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHMI: CAMOCTOSTEIbHO TUIAHUPOBATh U MPOBOJUTH XMMHUUECKHIA
HKCIEPUMEHT (IIPOBEICHUE PEAKIUKA HOHHOTO OOMEHa, MOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEUIECTB, ONPENEIEHNE CPE/Ibl PACTBOPOB BEIIECTB C MOMOIIbIO UHAUKATOPOB,
U3YYCHHUE BIUSHUS pPa3IMYHBIX (AKTOPOB HAa CKOPOCTh XHMHUYECKOH pEaKIMH, pEIICHUe
9KCIIEPUMEHTANBHBIX 3a7au no TemaMm «Metamisl» u «Hemeramib») ¢ coOmoeHueM MpaBuil
Oe3omacHOro oOpalleHus ¢ BELECTBAMU U JTaOOpaTOpPHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
HeNb HCCIeNOBaHUS, TMPEACTaBIATh B pPa3IUYHOM (popme pe3ynbTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATH U OIIECHUBAThH UX JOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHHI: COOJIIOIaTh TIPaBUIa MOJIb30BAHUS XUMUUECKOU MOCYA0U 1
1ab0paToOpHEIM 000PYAOBaHUEM, OOPAIIICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH TIO
BBITMIOJTHEHHIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTHUYECKHU 11€JIeCO00pa3HOT0 OBEIEHUS
B OBITY W TPYIOBOH JEATEIBHOCTH B ILEISAX COXPAHEHUS CBOETO 3/I0POBbs, OKpYKaromien
NPUPOJHOM Cpelbl M JOCTHXKEHHS €€ YCTOMYMBOTIO pPAa3BUTHs, OCO3HAaBaThb OIACHOCTH
TOKCHYECKOTO JIEUCTBUSI Ha JKUBBIE OPraHU3Mbl OINPEACIEHHBIX HEOPraHWYECKUX BEILECTB,
nmoHuMas cMmbIci nokaszarens ITJ1K;

c(hOpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IEJICHANPABICHHBIA MONCK XUMUYECKOM
uH(pOpMalliKl B pa3IMYHBIX MCTOYHMKAX (HayyHas M y4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa



MaccoBoi uH(popmauuu, VHTepHET W Jpyrue), KPUTUYECKH aHAIU3UPOBATh XHMUYECKYIO
uH(popmaruio, mepepadaTeiBaTh €€ W MCIOJIB30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOMU

3aJa4ei.
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Paznen 5. BeicokoMONEKYIIsIpHbIE COETUHEHUS
BricokomouiekynsipHbie bubmorexa I[IOK
5.1 yip 6 1 https://m.edsoo.ru/d69d
COCIMHEHUS
1650
Uroro no pazgeny 6
OBIIEE KOJIMYECTBO 102 3 6
YACOB I10 ITPOTPAMME
11 KJIACC
KonmdecTBo yacon DIIEKTPOHHBIE
HaumenoBanue
Ne a3/IeJIOB U TEM K IT (ungpossic)
n/m II)I OI; - Beero OHTp6OJIbH p6aKTquCI<He 06pasoBaTeNbHbIE
porp bI€ pa0OTEI | pa0OTEI pecypeHI
Paznen 1. TeopeTtnueckre 0OCHOBBI XUMUH
Ctpoenue aToma.
[lepronnueckuii 3aKOH U bubmmoreka [JOK
1.1 | Ilepuonuueckas cucrema | 9 1 https://m.edsoo.ru/2dd5
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MeToanl O3HAHMS B bubmmorexa HOK
3.1 A 9 https://m.edsoo.ru/2dd5
XUMUHU. XUMUS U )KU3Hb
7124
Wroro no pazgeny 9
OBIIEE KOJIMYECTBO 102 7 2
YACOB I10 ITPOTPAMME

[NOYPOYHOE IIJTAHMPOBAHUE
10 KJTACC




KonnuecTBo yacos 1 DIEKTPOHHbIE
arta

Nerni/ ndposbie

Tema ypoka Konrpon | IIpakTuue nsyuern | dp
I Bcero | pHBIE CKHE q o0pa3oBaTebHbIC

pabotsl | pabOTHI pecypchl
[IpenmMer u 3HaUeHUE
OpPraHUYEeCKON XUMUHU
p ’ bubmuorexa [JOK

Ipe/ICTaBICHNAE O
MHOT000pa3uu
OpPTraHMYECKUX
COCIMHEHUN

https://m.edsoo.ru/
3686e6f5

DNEKTPOHHOE CTPOEHUE
aToma yriepoja
(ocHOBHOE U

Bbu6nuoreka [JOK

2 BO30YXKIEHHOE 1 https://m.edsoo.ru/
cocrosiHus). BaneHTHbIe Oce6fd4c
BO3MO>XHOCTH aTomMa
yriaepojaa
XuMUUecKas CBS3b B
OpraHUYECKUX
COC/QUHCHHAX. Bbu6nuoreka [JOK
MexaHu3Mbl

3 oBpasoBaHms 1 https://m.edsoo.ru/

. 8d39f5¢8
KOBaJICHTHOM CBSI3H,
CHOCOOBI pa3phIBa
CBA3EH
Teopust ctpoeHus Bubnorexa [TOK
4 Zg ZZEﬁ:E;I;IHZ M 1 https://m.edsoo.ru/
Y 9e595¢cb8
bytneposa
Buael uzomepun:
CTPYKTYypHas,
IPOCTPAHCTBEHHAS. bubmmoreka [IOK

5 OnekTpoHHbIe 3P ekt | 1 https://m.edsoo.ru/
B MOJIEKYJIax b0e61661
OpraHUYECKUX
COEMHECHUI
[Ipencrasnenue o
KJaccupukanuu u bu6mmoreka [IOK

6 CUCTeMaTHYeCKast 1 https://m.edsoo.ru/
Homenkiarypa (IUPAC) c212dd21
OpPTaHMYECKUX BEIICCTB
Knaccudukanus bubmmoreka [IOK

7 peakiuii B 1 https://m.edsoo.ru/
OpPraHUYeCKOl XUMHUH ba5706aa
Cucremaruzamnus u bubmnorexa [JOK

8 000011IeHrE 3HAHU 110 1 https://m.edsoo.ru/
TeMe 87a37cab
AnkaHsbI: Bbu6nuoreka [JOK

9 TOMOJIOTHYECKHH PsIJI, 1 https://m.edsoo.ru/
obmas popmyna, 25a14636




HOMEHKJIaTypa 1
U30MEpHS, FIIEKTPOHHOE
U IPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI

dusnueckue u Bbu6nmuoreka [JOK
10 XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/
aJKaHOB 3137711c
E;ﬁ;;f%ﬁiﬁ%ﬁm i bubmnorexa [JOK
11 - https://m.edsoo.ru/
259b0asSb
PUMEHEHHE aJKaHOB
[ukmoankaHbl: o0IIas
hopmyaa,
Egghi:;;;TZIC)gg;HHOCTH bubmorexa LIOK
12 cTpoeHs ’H MIECKIX https://m.edsoo.ru/
o 156730d2
CBOIICTB, CIIOCOOBI
MOJIyYeHUs U
MPUMEHCHUE
Pewenne pacu€THbIX
3aJa4 Ha oTpeziesieHue
MOJIEKYJIAPHON
bopMyITBI
OPTaHITHCECROTO bubmmoreka [IOK
13 BEIIECTBA IO MACCOBRIM https://m.edsoo.ru/
JOJISIM aTOMOB bfs4dSeh
3JIEMEHTOB, BXOSIINX B
€ro COCTaB.
CucreMaTusanus u
000011eHIE 3HAHUI 110
TeMe
AJIKEHBI:
TOMOJIOTUYECKUU P,
obmas popmyna,
HOMCHKAaTYPa, bubmmoreka [IOK
14 DJICKTPOHHOC 1 https://m.edsoo.ru/
MPOCTPAHCTBEHHOE 273b0ale
CTPOEHHUE MOJIEKYII.
CrpykTypHas u nuc-
TpaHC-U30MEPHUsI
QJIKEHOB
Pusmeckue n . bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA
15 aTkeHOB. TTpaBHIO https://m.edsoo.ru/
' 21069ccd
MapKOBHHUKOBA
CniocoObI ToTydeHus 1 bubmmorexa [TOK
16 https://m.edsoo.ru/

IMPUMCHCHUC aJIKCHOB

665dc058




[IpakTrueckas pabota

bu6mmoreka [IOK
No 1 o Teme
17 S O ——— https://m.edsoo.ru/
1 cHay 0941eed8
W3YYCHHE €r0 CBOWCTB
Pemenue pacuérHbix
;aj[;:KHiﬂorgoe;eneHHe bu6mmoreka [IOK
18 (bopy }J]mp https://m.edsoo.ru/
pMY €9¢a9921
OpPTaHHYECKOTO
BEIIECTBA
AJKanueHnl:
soposarte Bumorexa LIOK
19 KYMyJIII)/IpOBaHHB;e https://m.edsoo.ru/
OcobenHoctu 04298c0a
DJIEKTPOHHOTO CTPOCHHUS
X < sorBa bubmuorexa [JOK
20 COI;MI;;Z;:;;BZIIZ;TOBB https://m.edsoo.ru/
P 8 e561253d
CriocoO0sI oTy4eHus 1 bubmmoreka [JOK
21 MIPUMEHEHHE https://m.edsoo.ru/
aJIKaJcHOB 1aa81660
ANKWHEL
TOMOJIOTUYECKUU P,
Egﬁ:ﬁgﬁg My;a, bubmmoreka [IOK
22 SILEKT OHHSISH’ https://m.edsoo.ru/
P 68b6ccdc
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKY,
(bu3nYecKue CBOMCTBRA
XUMHUYECKUE CBOMCTBA bubmorexa [IOK
23 ATKIHOB https://m.edsoo.ru/
23493a93
KauecTBeHHBIE peaknu bubmorexa [IOK
24 . peaKl https://m.edsoo.ru/
Ha TPOWHYIO CBS3h Tb1c48da
CnocoObI ToTydeHus 1 bubmorexa [IOK
25 yi https://m.edsoo.ru/
MPUMEHEHHE ATKUHOB
a6fDalea
Pemenue 3amay: bu6mmoreka [IOK
26 pacuéThl 0 ypaBHEHUIO https://m.edsoo.ru/
XUMHUYECKON PeaKInu 5db8e526
CucreMaTusanus u
27 0000I1ICHIE 3HAHUM 10
TeMe
ApeHbI:
TOMOJIOTUYECKUU P, bubmmoreka [JOK
28 obmas popmyna, https://m.edsoo.ru/
HOMEHKJIATypa. a92a7094

DJIEKTPOHHOE U




IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

OceH301a U TOyoIa, UX
¢u3nUecKrue CBOMCTBA

XuUMHYCCKHE CBOICTBA Bbu6nmuoreka [JOK
29 apEHOB: PeaKIuu https://m.edsoo.ru/
3aMEIICHUS ad4alaed
XuMHUYEeCKue CBONCTRA
apEHOB: PeaKIuu bubmuorexa [JOK
30 PUCOCTUHEHNS, https://m.edsoo.ru/
OKHCJICHUE TOMOJIOTOB ad44alaed
OeHzona
OcobGeHHOCTH bubmuorexa [JOK
31 XUMHUYECKHX CBOWCTB https://m.edsoo.ru/
CTHpOJIA d5018a54
Pemenue pacuérubix
idas[;:KHiﬂorgoe;eneHHe bubmmoreka [IOK
32 (bopy }J]mp https://m.edsoo.ru/
DM 53461a2c
OpPTaHHYECKOTO
BEIIECTBA
CnocoOBbI TTOTydeHHS U bubmorexa LIOK
33 HDHMEHOHIE gquOB https://m.edsoo.ru/
P P 6£717d09
I'enernueckas cBsi3b
34 MEXy pa3TUIHBIMU
KJIacCaMH
YTIIEBOJIOPOIOB
Pacuérsl o ypaBHEeHUsIM
XUMHUYECKUX PEaAKIUM.
35 Cucremaruzamnus u
000011IeHrEe 3HAHU T10
TeMe
IIpuponaHsbli ras.
36 [TonryTHbIC HEDTSIHBIC
ra3bl
Kamennsiit yroas u bubmmoreka [IOK
37 MPOJIYKTHI €T0 https://m.edsoo.ru/
nepepaboTKu 69b3398b
E:%ngOCTIISICOGH ce bubmnorexa [JOK
38 pep ' https://m.edsoo.ru/
[Ipumenenne npoIyKTOB
2119de78
nepepadoTKku HePTH
I'enernueckas cBsi3b
39 MEXy pa3TUIHBIMU

KJlaccaMu
YTJIEBOJJOPOJIOB




["anoreHonpou3BogHbIE

YIJIEBOIOPOAOB: bubmmoreka [IOK
40 3JICKTPOHHOE CTPOCHHE; https://m.edsoo.ru/

peaKuuu 3aMeIeHIs 82b4d759

rajioreHa

JleWicTBue 1Iemouei Ha

TaJIOTeHITPOU3BOIHBIC.
41 BzaumoneiicTBue

JUTAJIOTEHAIKAHOB C

MarHueM U IMHKOM

Cucrematuzanus u

00001ICHIE 3IIjaHHﬁ o bubmorexa LIOK
42 https://m.edsoo.ru/

pasiely , 208922

YTI1eBo10pOabI

KonTponpHas padora mo bubsmorexa [IOK

43 Teme "YTI1eBosIopob” https://m.edsoo.ru/
95¢9¢e298

IIpenenbubie

OJIHOATOMHBIE CITUPTBHI:

TOMOJIOTUYECKUU P,

obmas popmyna, bubmuorexa [JOK
44 CTPOCHHE MOJIEKY, https://m.edsoo.ru/

HU30MepHs, df04c5cd

HOMEHKJIaTypa,

Kiaccudukanus,

¢u3nUecKne CBOMCTBA

XuUMHYCCKHE CBOICTBA Bbubnuoreka [JOK
45 MpEeACIIbHBIX https://m.edsoo.ru/

OJIHOATOMHBIX CITUPTOB 26ee34fe

CriocoOsbI oTy4eHus u bubmmoreka [JOK
46 MIPUMEHEHUE https://m.edsoo.ru/

0JIHOATOMHBIX CIIUPTOB 484100000000000

IIpocteie 3¢upsr:

HOMEHKJIaTypa 1 bubmuorexa [JOK
47 U30MepHsi, 0COOEHHOCTH https://m.edsoo.ru/

(bU3UYECKUX U c2c788b2

XAMHUYECKHX CBOMCTB

MHOroaTroMHBbIE CIIUPTHL:

STUJICHTJIUKOIb U bu6mmoreka [IOK
48 TJIMLEPUH, UX https://m.edsoo.ru/

buzndeckue u eed4d84aa

XMMHYECKHE CBOMCTBA

CriocoOsbI MoTy4eHus u bubmmoreka [JOK
49 MIPUMEHEHUE https://m.edsoo.ru/

MHOT'OaTOMHBIX CIIUPTOB d12e567d

DeHOJ: CTpOEHUE BuGmuorexa LJOK
50 MOIeKyIbL, usieciHe https://m.edsoo.ru/

cBoucTBa. TOKCUUHOCTD
dbenoma

2ce72618




XUMHYECKHE CBOMCTBA

bu6mmoreka [IOK

51 deroma https://m.edsoo.ru/
037ca5f9
CnocoOFbI TTOTydeHHS U bubmorexa LIOK
52 HDHMEHOHIE (1})’: o https://m.edsoo.ru/
P c77ddf4c
[IpakTuueckas pabota
No 2. Pemenue bubmnorexa [JOK
53 AKCTICPUMEHTATBHBIX https://m.edsoo.ru/f
3anad mo Teme "CrnupTsl d0ced09
1 (heHOoIbI"
CucreMaTusanus u bu6mmoreka [IOK
54 000011eHIE 3HAHUI 110 https://m.edsoo.ru/
TeMe 1810cb9b
ANBIIETHIBI U KETOHBI:
DIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW TPYIITIHI; bubmuorexa [JOK
55 TOMOJIOTHYECKHUE PSIBI, https://m.edsoo.ru/
obmas popmyna, b139beaa
U30MEpHUs U
HOMEHKJIaTypa
ANbIEruas U KCTOHBII. Bu6miorexa [IOK
56 Qusiicckue cRoiCTBa; https://m.edsoo.ru/
peakiuin c887425¢
MPUCOCANHCHHUS
Peakiiuu okucieHus u bu6nuoreka [JOK
57 KaueCTBEHHBIC PEAKIIUH https://m.edsoo.ru/
aJIbJCTHUJIOB U KETOHOB a393baa9
CnocoObI OTyYCHUS bubmorexa [IOK
58 D H}I:{CTOHOB https://m.edsoo.ru/
Sl 520d1¢51
OIHOOCHOBHBIE
npeaebHbIC bu6mmoreka [IOK
59 KapOOHOBBIE KUCIIOTHI, https://m.edsoo.ru/f
O0COOEHHOCTH CTPOCHUS ecObl113
UX MOJICKYJI
I:j;f;g;l;n q bubmnorexa [JOK
60 a 60HOBI>IZ’(pKI/IC.HOT - https://m.edsoo.ru/
P 2T 700cc87b
(bu3nYecKue CBOMCTBRA
?HeMgEE;I;?: cponctsa bubmuorexa [JOK
61 op HI[OOCHOBHHX https://m.edsoo.ru/
A 40¢60¢9
KapOOHOBBIX KHCIIOT
Oootemne e BuGorera 10K
62 MyPII)OFOO Spasie ' https://m.edsoo.ru/
p bb31be71

KapOOHOBBIX KUCIIOT




Oco0EHHOCTH CBONCTB:
HereI[eJ’IBHBIX nu

apOMaTHYECKUX
KapOOHOBBIX, bu6nuoreka [JOK
63 TUKapOOHOBBIX, https://m.edsoo.ru/
THJIPOKCUKAPOOHOBBIX 83a08773
kucnort. [IpencraBurenu
BBICHINX KapOOHOBBIX
KHCJIOT
[TousTHe 0 bu6mmoreka [IOK
64 MIPOU3BOTHBIX https://m.edsoo.ru/
KapOOHOBBIX KHUCIIOT 0d162d9d
CniocoOsI ToTy4YeHus 1 bubmuorexa [JOK
65 PUMEHEHUE https://m.edsoo.ru/
KapOOHOBBIX KHUCIIOT 7c¢065c9d
CnoxHbie d(upsr:
TOMOJIOTUYECKUU P, bubmmoreka [JOK
66 obmas popmyna, https://m.edsoo.ru/
U30MEpHs U adfffe6d
HOMEHKJIaTypa
duznyeckue u bu6mmoreka [IOK
67 XUMHUYECKHE CBONCTBA https://m.edsoo.ru/
s(hupoB ad6b94b2
Pemienune pacu€THbIX
3a/1a4: Mo ypaBHEHUIO
XUMHYECKON peaKIuu,
68 Ha OTpeseNeHHe
MOJICKYJISIPHOM
bopmybl
OpPTraHUYeCcKOTO
BEIIIECTBA
[IpakTuueckas pabora
Ne 3. Pemrenne
bu6mmoreka [IOK
69 ;:;:j% IZM::;:HBHHX https://m.edsoo.ru/
" 486671tb
KapOoHOBbIE KHCIIOTHI.
Cnoxnbie dhupnr"
Kupsl: ctpoenue, Bubniorexa [IOK
70 (usmccie u . https://m.edsoo.ru/
XUMHYECKHE CBOMCTBA
al9c5b98
(ruaponus)
Oco0OeHHOCTH CBOMCTB
JKUPOB, COAEPKAITUX bu6mmoreka [IOK
71 OCTaTKH HETIPEEIIbHBIX https://m.edsoo.ru/
JKUPHBIX KUCJIOT. Kupbl b0331922
B IPHUPOJIC
Mmga KaK COJIM BBICIIIAX BuGmuorexa LJOK
72 iii;i?;;;é{g?:n x https://m.edsoo.ru/
' 3¢566565

ITonsgarue o




CHUHTETHYECKUX
MOFOIINX CPEICTBAX
(CMO)

I'eneTnueckas cBSI3b

CBOIODOIOB I bu6mmoreka [IOK
73 i;cnoplcl)nlzoiepmamnx https://m.edsoo.ru/
OpPTaHWYECKUX BEIICCTB 56790c96
74 Pacuérsl o ypaBHEeHUsAM
XUMUYECKHUX PeakIui
CucreMaTusanus u bu6mmoreka [IOK
75 00o011eHue 3HaHUH 10 https://m.edsoo.ru/f
TeMe 8eaf2eb
OO0m1as xapakTepUCTHKA
YIJIEBOJOB U bubmmoreka [IOK
76 Kiaccuukanms https://m.edsoo.ru/
YIJI€BOJOB (MOHO-, IU- U 7a9693al
MOJIMCaXapubl)
Monocaxapusr: bu6mmoreka [IOK
77 dusnyecKue CBOICTBA U https://m.edsoo.ru/
HAaXO0JXKJICHHE B MIPUPOJIC b4bdda2d
eH'eP f}ﬁiiziie;momgm’ bu6mmoreka [IOK
78 - https://m.edsoo.ru/
A 5¢61122d
OpraHmu3ma
Jucaxapunsl: caxaposa,
MaJibTO3a U JIaKTO3a. bu6mmoreka [IOK
79 Haxoxnenue B npupoze https://m.edsoo.ru/
Y IpUMEHEHHNE eb0384e7
JICaxapuioB
ITonucaxapuasr:
;Tai Oeolifll/loenelc . bubanorexka [HOK
80 (1)1/1351 ‘ICCKI/IC}I/II ’ https://m.edsoo.ru/
. 72204508
XUMHUYECKHE CBOICTBA,
pUMEHECHHE
[TousTue 06 bu6mmoreka [IOK
81 UCKYCCTBEHHBIX https://m.edsoo.ru/
BOJIOKHAX 6216e766
Pemienune pacueTHbIX
s opeicaone, B LOK
82 HeaK it OTH POAYK https://m.edsoo.ru/
peakdl 7tded7ef
TEOPETUICCKH
BO3MOYKHOTO
Cucremaruzamnus u bubmuorexa [JOK
83 000011IeHrEe 3HAHU T10 https://m.edsoo.ru/
pazneny 08d4364c




KoHnTtponbnas padoTa mo

TeMe bubmnorexa [JOK
84 "Kucnopoaconepxarniie https://m.edsoo.ru/
OpraHUYECKHE 42c6678¢
coenuueHus"
AMUHEL:
KIIacCU(pUKALUS,
CTPOEHUE MOJIEKYII, bubmuorexa [JOK
85 oOmras popmyina, https://m.edsoo.ru/
HU30MepHs, efa7e6ca
HOMEHKJIaTypa U
(bu3nYecKue CBOMCTBA
. bu6mmoreka [IOK
XUMHYeCKHE CBOMCTBA
86 ATHATHICCKIX AMHHOB https://m.edsoo.ru/
1bc5cf80
B LOK
87 XI/IMI/I‘ICC’KI/IX CBOIHCTE https://m.edsoo.ru/
39cd21f1
AHWINHA
CriocoO0sI oTy4eHus 1 bubmmoreka [JOK
88 MIPUMEHEHHE https://m.edsoo.ru/
ann(aTuuecKux aMHHOB eal38763
AMUHOKHCIIOTEI:
L e B LOK
89 CBOI\/'IC"II")Ba ’ OTHCILHLE https://m.edsoo.ru/
T d1773¢80
MPEJICTAaBUTENH Ol-
aMHHOKHUCIIOT
XUMHYEeCKHE CBOMCTBA
Suonormieckoe BuGmorexa LIOK
90 SHAYCHNE AMIHOKHCIOT https://m.edsoo.ru/
' 77df705a
CuHTE3 ¥ THAPOIU3
[IENTUIOB
benku xak npupoaHble bubmmoreka [IOK
91 MOJIMMEPHI; CTPYKTYPBI https://m.edsoo.ru/
OEJIKOB 4299899
. bubmuorexa [JOK
XHUMHUYECKHE CBOMCTBA
92 6e1KOB https://m.edsoo.ru/
6237306d
AzoTtcoaepikaiue
Zzzeizliil;iﬂqewne bu6mmoreka [IOK
93 . I[J'ICI/IHOBI)'IC CUCIOTLL: https://m.edsoo.ru/
YK ' 521d1431
COCTaB, CTPOCHHE U
Ouostornueckasi pojib
Jl:g) ZK;P:LTSEE}; padora bubmuorexa [JOK
94 c https://m.edsoo.ru/

AKCTICPUMEHTATBHBIX
3a7a4 10 TEME

8e3c02d1




"A3o0TcoaepKalme
OpTaHHYECKUe
coenuueHus"
[IpakTrueckas pabota
Ne 5. Pemienne
AKCIEPUMEHTAIbHbBIX bubmuoteka [JOK
95 3a/1a4 1o TemMe 1 https://m.edsoo.ru/
"PacmiosnaBanue bde3fdf6
OpPTaHMYECKHUX
coenuHeHun"
KOHTBZ?BHaHpa6OTaHO Bubmorexa [{OK
96 ’;GMG SOTCOMEPIALIC | https://m.edsoo.ru/
pFaHquCK?e ce561bc7
COCTMHEHUS
OCHOBHBIEC TOHSATHUS
XUMHUHI
BBICOKOMOJIEKYJIIPHBIX bubmmoreka [IOK
97 COEIMHEHUN U METOBI 1 https://m.edsoo.ru/
WX CUHTE3a — 7aa63ebd
NOJIMMEpHU3AUsI 1
MOJIMKOHICHCAIIHS
IInacTmaccsr. Bbu6nuoreka [JOK
98 Yrunnsanusa u 1 https://m.edsoo.ru/
nepepadoTKa IIaCTHKA 82242e0f
9HaCTOMepBE bubmuoreka [JOK
99 HaTypabHbIH 1 https://m.edsoo.ru/
CUHTETHUYECKUE
246103ec
Kaydyyku. Pe3una
Bosokna: HatypajibHBbIE,
HCKYCCTBCHHBIE, Bubmiorexa L{OK
100 ;ﬁiﬂ;ﬁgquKHe' 1 https://m.edsoo.ru/
PHI 59632601
CHEIHAIbHOTO
HA3HAYCHUS
[IpakTuyeckas pabora
No 6. Pemenne
bu6mmoreka [IOK
101 2\:;:;% IZM::;:HBHHX 1 https://m.edsoo.ru/
" 3aebd77a
Pacno3znaBanue
MJIACTMACC ¥ BOJIOKOH"
0O06001eHne 1
CUCTEeMAaTH3aIIH Buborexa [IOK
1o | MPYUCHHOTO MaTepuana | https://m.edsoo.ru/
o TeMe
" 6a22ble8
BricokomonexkynsipHbie
coelMHeHus "
OBIIEE KOJIMYECTBO 100
YACOB I10 ITPOTPAMME

11 KJTACC




KonnuecTBo yacoB DJIEKTPOHHBIE
Hara
Ne Tema ypoka K I1 H3y4EeH A pOBLIC
n/m P Bcero OHT%OHBH paK(TSquCK Hﬂyq oOpa3oBaTebHbIE
ple paboThl | He paboThl pecypeh
Atom. CocTaB aTOMHBIX
- bubmnoreka
saaep. XUMUYECKUI
HOK
1 anemMeHT. M30TomsI. 1 )
CHHTES DIEMEHTOR https://m.edsoo.ru
’ /59c112ee
SIIEPHBIC PEaAKIINH
bubnuorexa
CtpoeHue IEKTPOHHBIX
HOK
2 000JI0YEK aTOMOB, 1
KBAHTOBLIC “HCa https://m.edsoo.ru
/b4d9fffa
bubnuorexa
Knaccudukamms ITOK
3 XMMHYECKHUX DJIEMEHTOB 1 i
(s~ p-, d-, f-o1eMeHTbI) https://m.edsoo.ru
TE T /61294af9
bubnuorexa
Pacnpenenenue
HOK
4 3JIEKTPOHOB MO aTOMHBIM | 1 i
ODOHTAIIM https://m.edsoo.ru
P /5£750fe
DIIEKTPO e
/ICKTPOHHbI bubnuorexa
KOH(HTypauu aTOMOB ITOK
5 3JIEMEHTOB B OCHOBHOM U | 1 i
BO3GYKIEHHOM https://m.edsoo.ru
/8149¢846
COCTOSTHUU
bubnuorexa
DIIEKTPOHHBIE
6 KOH(HUTypaIu HOHOB 1 LIOK
DIIEKTPOOTPHU aTeJ'IBH(.)CTI) hitps://m.edsoo.ru
pootpH /a0764b24
[lepronnueckuii 3aKOH U
Ilepuoanueckas cucrema Bbubanoreka
5 XHUMHUYECKHUX DIIEMEHTOB 1 HOK
J. 1. MenneneeBa, CBSI3b https://m.edsoo.ru
C COBPEMEHHOU Teopueit /16957¢01
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB U
00pa3yeMbIX HMH bubnmoreka
] MPOCTBIX U CIIOAKHBIX 1 HOK
BEIIIECTB 10 TPYyIIam U https://m.edsoo.ru
MeproIaM. /18468927
Cucremaruzamnus u
000011IeH1Ee 3HAHU T10
TEeMeE.
KonTtponsHas padora o bubnuoteka
9 teme "CTpoeHue aroma. 1 1 HOK
[lepronnyeckuii 3aK0H U https://m.edsoo.ru
[Tepuonnueckas cucrema /8fad2942




3JICMCHTOB

N .Menneneena"
Bunsl xumMuueckoil CBA3M.
Mexanu3mbl 00pa3oBaHUs EubmoTexa
KOBAJIEHTHOM CBSI3H. 1IOK
10 | Merannnueckast CBsI3b. https://m.edsoo.ru
Bonopoanas cBs3b. /548 0‘72a.f )
MexxMOomneKyIapHbIe
B3aMMOJICVICTBUS
BanentHocTh M
BaJICHTHbBIE BO3MOXKHOCTHU EubmoTexa
aTomoB. CBs3b ITOK
11 | 2IEeKTPOHHOUN CTPYKTYpbI https://m.edsoo.ru
MOIeKYII € HX 3d2ca093
FeOMETPUUYECKUM
CTPOCHHEM
[IpencraBnenus o Bubnmoreka
|p | KOMIUIEKCHBIX HOK
COCTMHEHUSIX: COCTAB H https://m.edsoo.ru
HOMEHKJIaTypa /8c66bl2a
BemecTBa
MOJICKYJISIPHOTO U Eubimiorexa
HEMOJIEKYJIIPHOTO ITOK
13| crpoenu. Tumb: https://m.edsoo.ru
KPUCTAIITNYECKHIX
PELIETOK U CBOMCTBA /e167635b
BEIIECTB
[ToHsiTHE O THCTIEPCHBIX bubanoreka
14 | cHeTeMax. HOK
[IpencraBnenue o https://m.edsoo.ru
KOJIJIOWIHBIX PacTBOpax /da2c70e4
HcrunnbIE paCTBOPSL: BuGmioreka
HaCBILICHHBIE U
HOK
15 | HeHacCBIIIEHHEIE, ]
pacTBOPUMOCTb. 2;2i’éﬁg§dsoo'm
Kpucrannoruaparsl
bubnuorexa
16 CnocoObI BeIpaKCHUS [HOK
KOHIICHTPALlUU pacTBOPOB https://m.edsoo.ru
/328e653a
Penrenue 3amau ¢
WCIIOJIb30BAHUEM MTOHATHI bubnmoreka
17 "MaccoBas I0JIA HOK
pacTBOPEHHOTO https://m.edsoo.ru
BemecTBa", "MoJsipHas /785e0ab4
KOHIeHTpauus"
Knaccudukanus u gg&ﬂowm
18 | HOMeHKJIaTypa

HCOPTaHNUYCCKUX BCILICCTB

https://m.edsoo.ru
/bf9e108d




CucreMaTusanus u

bubanoreka

. OK
19 | 0600meHre 3HaHUH IO EttpS' Jim.edsoo.ru
ere //m. .
fe /8d2c6a3a
KonTtponsHas padora o bubmuorteka
oo | TeMe "CtpoeHue HOK
BemecTBa. MHoroobpasue https://m.edsoo.ru
BemecTs" /70a60aa4
Knaccudukamms
XAMHYECKHUX PEaKI Ui B
HEOPraHUYECKOU 1
OpraHUYECKON XUMUH. bubnuorteka
71 3aKOH COXpaHEHHS MacChl HOK
BEIIIECTB; 3aKOH https://m.edsoo.ru
COXpaHEHUS U /6335cdd2
MPEBpAICHHS SHEPTUU
PU XUMHYECKHUX
peaKIusIx
TennoBble 3¢ hexThI bubmuorteka
2 XUMHYECKUX PEaKIUM. HOK
Tepmoxumuyeckue https://m.edsoo.ru
ypaBHEHUS /d1db86da
Beruncnenus no EuGImnorexa
YPaBHEHUSM XUMHYECKHX 1IOK
23 €aKI1i
IT) epiléiiznqecng https://m.edsoo.ru
13954
ypaBHEHUSAM /8751395
CKOpOCTh XMMHUYECKOI
o4 | PeaKLUH, €€ 3aBUCHUMOCTh
OT pa3JINYHBIX (PAKTOPOB.
Karanu3s n katanusatopsl
25 [I'omorennsie u
reTepOreHHbIE PEAKINI
[TpakTuueckas padota No
1 o Teme "Bnusinue Eg?nmem
26 | pa3au4HBIX (HAKTOPOB Ha https://m.eds0o.ru
CKOpPOCTb XUMHYECKOU S )
Ifacaldl
peai” /1facald
bubnnoreka
O6parumbie 1 ITOK
27 | HEOOpaTUMBIC PEAKITUH. https://m.edsoo.ru
X €CKOE PaBHOBECHE Ao ’
MMUYECKOE PaBHOBECH 1309529
[IpakTuyeckas pabora Ne Eubimiorexa
2 no teMe "Bnusinue ITOK
28 | pa3nu4HbIX (aKTOPOB HA
https://m. .
MOJIOKEHNE XUMHYECKOTO ps://m.edsoo.ru
" /3bf34el7
paBHOBECHS
DNEKTPOIUTHYECKAS EuGanorexa
29 | muccomuanusa. CHIbHBIE U ITOK

cJ1a0bIe SJEKTPOJIUTHI.




CreneHp TUCCOIMAIINH.

https://m.edsoo.ru

KoHcTaHTa nucconyanum /5f766bdf
Honnoe npousseneHue
BOJIbI. Cpenia BOJHBIX Epé)%nowlca
30 | pactBopoB. Bogopoanbiit https://m.eds0o.ru
nokazatenb (pH) 13966¢a89
pacTtBopa
. bubnuorexa
I'maponus coneil. TTOK
31 | Peaknuu, npoTekaromue B https://m.edsoo.ru
pacTBOpax 3JIEKTPOTHTOB /09d5a9bd
[TpakTuueckas padora No bubnuorexa
32 3 no Teme "XumMuueckue HOK
peaKkIu B pacTBOpax https://m.edsoo.ru
HJIEKTPOJIUTOB" /2e3daeb0
OKUCIUTENbHO- EuGanorexa
BOCCTAaHOBUTEIHHBIE ITOK
33 | peakuuu. Baxuneimmue _
OKUCITUTETN 1 %‘g})zsé/égrggdsoo.ru
BOCCTAHOBUTEIH
bubnuorexa
Meto 3E€KTPOHHOT O TTOK
34 | (37IEKTOHHO-UOHHOTO) hitps://m.edsoo.ru
Oanarica /1b691387
bubnuorexa
35 DNEKTPOIN3 PaCTBOPOB U HOK
pacIIaBoB BEIECTB https://m.edsoo.ru
/93tb97d2
bubnuorexa
36 Penrenue 3anau HOK
pa3IMYHBIX TUIIOB https://m.edsoo.ru
/5a859d16
bubnuortexa
37 Pemenue 3amau HOK
pPa3IMYHBIX THUIIOB https://m.edsoo.ru
/5afa265d
Cucremaruszanus u bubnmoreka
38 000011IeH1Ee 3HAHU T10 HOK
TeMe "XUMUYeCKue https://m.edsoo.ru
peakiuu" /c161eb85
bubnuorexa
KoHnTtposbHas padoTa mo ITOK
39 | teme "Xummnueckue hitps://m.edsoo.ru
pearinti /a8202930
TTosnoxxeHre HEMETAIIOB B BuGmioreka
[lepuoauueckoil cucreme ITOK
40 | XUMHUYECKUX HJIEMEHTOB hitos://m.edsoo.ru
. . MenneneeBa u /8cI;2. dcad )

0COOEHHOCTH CTPOCHHSI




nx aToMoB. dusnueckue
CBOMCTBA HEMETAJIJIOB

AIOTpOnUs HEMETAIUIOB bubnmoreka
41 (Ha mpuMepe KUCIopoa, [HOK
cepsl, pocdopa u https://m.edsoo.ru
yriieposia) /ef92c¢91c
Bonopoa: momydenue, bubanoreka
49 dusnueckue u HOK
XUMHUYECKHE CBOMCTRA. https://m.edsoo.ru
Tunpuast /0aa8f613
T"anmoreHbl: HAXOXKJCHHUE B
npupoje, Gu3nIecKue u bubnuorexa
43 XHUMHUYECKHUE CBOICTBA. HOK
JlaGopaTopHbIe 1 https://m.edsoo.ru
IPOMBIIIIJICHHbIE CIIOCOOBI /4223795
MOJTyYEHUs TAJIOTEHOB
["anoreHoBO1I0POIbI.
Baxwuetimme bubnuorexa
44 KHUCJIOPOJCOAEpIKAIINE HOK
COCTMHEHUS TaJIOTECHOB. https://m.edsoo.ru
[IpumMeHeHue rajoreHoB 1 /6b3255e6
UX COCOUHEHUN
[IpakTudeckas padora N4. bubnuorexa
Pemenne HOK
45
HKCIIEPUMEHTATBHBIX https://m.edsoo.ru
3a/1ay4 110 TEME TaJIOT€HBI. /6971aca4
bubnuorexa
HpOBeI?'O‘IHaSI pa(iom o ITOK
46 Ilej:;rregliﬁop oA https://m.edsoo.ru
/8b26fecd
Kucnopon: naboparopueie
Y TIPOMBIIIICHHBIE
bubnuorexa
CIIOCOOBI TOMy4YeHUS, 1IOK
47 | pusnyeckue u i
XUMHUYECKHUE CBOMCTBA. hitps://m.edsoo.ru
/c8abc36a
O3oH. [Tpumenenue
KHCIIOPOJIa ¥ 030HA
bubnuorexa
Okcubl ¥ NEPOKCUBIL. ITOK
48 f;r?:;me 4181 pasHbix https://m.edsoo.ru
/5¢8816a0
Cepa: Hax0XIECHUE B EuGamnorexa
PHUPOJIC, CIIOCOOBI LIOK
49 | monmyuenus, GunYeCcKue
1 XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru
' /2b6d8b4b
CepoBoaopo, Cyab(puasl
Kucnoponcoaep:xaine Bbubanoreka
50 | COCAMHEHHS CEpbI. HOK
Oco0eHHOCTH CBOWCTB https://m.edsoo.ru
CEPHOU KUCIIOTHI. /46afael6




[TpakTuueckas padora No

bubnuorexa
5. Pemienue ITOK
51 | aBKCrepuMEHTaIbHbBIX
3ajad mo teme "Cepa u e€ https:/m.cdsoo.ru
8 o P /7875999
COEJTMHEHUS
bubnuorexa
KoHnTtponbnas padoTa mo ITOK
52 | reme "T"anorens! u .
N ATbKOrCHLL" https://m.edsoo.ru
/8cfa2548
A30T: HaXOXICHUE B EuGanorexa
MIPUPO/IE, CTIOCOOBI ITOK
| oy b s mcsoon
' /badd2255
AMMMaK, HUTPUAbBI
Kucnopoaconepxaiue bubnuoreka
54 COCIMHEHMS a30Ta. HOK
Oco0OeHHOCTH CBOKCTB https://m.edsoo.ru
A30THOM KHUCIIOTHI /e2965afe
Penrenue 3amau EuGamnorexa
Pa3TUYHBIX TUTIOB. 1IOK
55 | IlpumeHeHue a30Ta U €ro
COCMHEHHI. A3OTHBIC https://m.edsoo.ru
. ' /129£5059
yaoOpeHust
®docdop: HaXO0XKICHHE B EubmoTexa
PHUPOJIC, CIIOCOOBI
56 | momydenusi, puznUeCcKue Et?I: Jim.edsoo.ru
1 XUMHUYECKHUE CBOMCTRA. /9a%1; 43e.c '
Dochuas u ochunr
Oxkcuapl hocdopa,
ocdopconeprcanue bubnmoreka
Kkuciotsl. Cosn ITOK
57 | docdhopHOIT KUCTOTHLI. _
Tpiererye hocdopa u https://m.edsoo.ru
P oChop /cTa2d429
€ro COCIMHCHHIA.
dochopHbIe y1oOpeHHs
[TpakTuueckas padota No
6. Pemienue bubnmoreka
5g | OKCTEPHMEHTATLHBIX HOK
3amad o Teme "A30T u https://m.edsoo.ru
dbocdop u ux /8175ac3f
coelMHeHus "
bubnuorexa
59 Penrenue 3anau HOK
pa3IMYHBIX TUIIOB https://m.edsoo.ru
/6029b609
Yraepon: HaXOXKIEHUE B bubnuoreka
60 | TPMPOAE, ALIOTPOIIHbIE HOK
MoauUKAIIH; https://m.edsoo.ru
dusnueckue u /1eb199e




XMMHYECKHE CBOMCTBA,

MPUMEHEHUE
Oxkcua yrinepona(Il), Bubnmoreka
okcun yriepona(lV), [HOK

61 .
yrojibHasi KUCIIOTa U €& https://m.edsoo.ru
CcoJIx /dba58adf
Kpemuuii: HaxoIeHHE B
PHUPOJIE, CIIOCOOBI Eubimiorexa
noJTydeHus1, GU3NIECKue ITOK

62 | 1 XUMHUYECKHE CBOMCTBA. i
oxeu kpemHis (IV) https://m.edsoo.ru

’ /143558ab
KpEMHUEBAsi KUCIIOTA,
CUIIUKATEI
bubnuoreka
IIpuMeHeHne KpeMHUS U HOK
ero coeauHenuii. CTekno, https://m.edsoo.ru

63
€ro MoJIyueHHe, BUIbI /393cdac0
CTEeKJIa https://m.edsoo.ru

/5823cefb
Bubnmoreka
Penrenue 3amau HOK

64

pa3IMYHBIX TUIIOB https://m.edsoo.ru
/66241801
biiaroponbie rassi. bubanoreka

65 CucreMaruzamnus u [HOK
000011IeH1Ee 3HAHU T10 https://m.edsoo.ru
teMe "Hemeramnsr" /6e864db5

Bubmmoreka

66 KoHnTtposbHas padoTa mo [HOK

teme "Hemerammsr" https://m.edsoo.ru
/d0484c76
bubnuoreka

AHanu3 pe3yJabTaToB

N LHOK
67 | KOHTPOJBHOI paboTHI,

https://m.edsoo.ru

KOPPEKIIUS OITMOO0K 75769510

IlonoxxeHne MeTanIoB B

[lepuoanueckoil cucreme bubanoreka

68 XUMHUYECKHUX DIIEMEHTOB. HOK
Oco0eHHOCTH CTPOCHUS https://m.edsoo.ru
3JIEKTPOHHBIX 000JI0UEK /9839cl6¢
aTOMOB METAJIJIOB
O6mue ¢puzndeckue bubanoreka

69 CBOICTBa METAJJIOB. HOK
[IpumeHneHre MeTauioB B https://m.edsoo.ru
OBITY U TEXHUKE /51dac9d3

Bubnmoreka

70 CrtaBel METAJIOB. HOK

Koppo3zus merannos

https://m.edsoo.ru
/42b872¢3




DIIEKTPOXUMHUYECKUH P

Bbubanoreka

7 HaIpsKEHUN METaJIOB. LHOK
O01ue croco0sl https://m.edsoo.ru
NOJIYYECHHUS] METAJJIOB /94eb377a
bubnuorexa
7 Penrenue 3anau HOK
pa3IMYHBIX TUIIOB https://m.edsoo.ru
/e3de37b6
OO0mras XxapakTepUCTHKA
MeTainoB [A-rpynmnbl
[Tepuoanuueckoit CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB. bubnmoreka
73 Harpwuii u xanuii: HOK
nojy4eHue, pusnueckue u https://m.edsoo.ru
XHMHUYECKHE CBOMCTBA, /el12¢26b3
MPUMEHEHUE TTPOCTHIX
BEIIECTB U UX
COEMHECHUI
OO01m1ast xapaKTepUCTHKA
MetaioB [IA-rpymmbl
[Iepronnueckoit cucTeMsl
XUMHUYECKHUX AJIEMEHTOB. bubnnoreka
74 Maruuii 1 KaJlbIun: LHOK
noytydeHue, Gu3ndecKue u https://m.edsoo.ru
XHMHYECKHE CBOICTBA, /7¢3e49¢0
MPUMEHEHHE TPOCTHIX
BEIIIECTB U UX
COECTMHEHNN
bubnnoreka
75 JKEcTKOCTh BOIBI U HOK
CrocoObI €€ ycTpaHeHUs https://m.edsoo.ru
/c74bfae9
ANIOMUHUI: TIOJTy4YEHHE, bubnuoteka
buzndeckue u [HOK
76 .
XUMHUYECKHE CBOICTBA, https://m.edsoo.ru
MIPUMEHCHUE /0e79b266
AmdoTepHbIe CBOMCTBA
OKCHJIa U THIPOKCH/IA bubnmoreka
77 | AOMHHNS, HOK
THJIPOKCOKOMIUIEKCHI https://m.edsoo.ru
ATTFOMMHUS, UX /5d12d318
MPUMEHEHUE
bubnuorexa
HOK
78 | Onoso u ceuHen https://m.edsoo.ru
/3170e7b1
79 Penrenue 3anau
pa3ITUYHBIX THUTIOB
R0 [IpakTuyeckast pabora Ne bubnuoteka

7. Pemienue

LIOK




AKCTICPUMEHTATBHBIX https://m.edsoo.ru
3a7a4 o Teme "MeTauisl /27a4af43
rJ1aBHBIX oArpynim"
bubnuorexa
KoHnTtposbnas padoTa mo
" LHOK
81 | Teme "MeTalIbl TIaBHBIX
Horovi" https://m.edsoo.ru
APy /9911bef3
bubnuoreka
AHanus pe3yibTaToB
. [HOK
82 | KOHTPOJBHOM pabOTHI. i
Koppexius ommboK https://m.edsoo.ru
/a218070a
OO0m1as XxapakTepUCTHKA
L@t XapaKTepreThK bubnuorexa
METaJIOB IMTOOOYHBIX
83 | moarpymm (b-rpymm) HOK
Ilepuoauueckoil cucTeMbl https://m.edsoo.ru
pHo /610d7431
XUMHUYECKHUX JIEMEHTOB
dusnyeckue u bubnuorexa
34 XHUMHUYECKHUE CBOIICTBA HOK
XpOMa U €ro COeAMHEHUH, https://m.edsoo.ru
UX IPUMEHEHHE /abe352ea
Baxneiime coeluHEHUS bubnuorexa
Mapranua. [lepmanranar HOK
85
KaJusi, ero https://m.edsoo.ru
OKHCITUTEIIBLHBIC CBOMCTBA /039d69c¢8
®dusznyecKue u
XUMHUYECKHE CBOMCTBA bubnuorexa
JKeJe3a M ero HOK
86 .
coenuueHuil. [Tomydenue https://m.edsoo.ru
Y IPUMEHEHHUE CIIAaBOB /16718741
Kesesa
®dusznyeckue u bubnuorexa
g7 | XUMHUeCKue CBOMCTBa HOK
MeIH U e€ COeAMHCHHUIA, https://m.edsoo.ru
WX TIPUMCHEHHUE /2bc01954
®dusznyecKue u
XUMHUYECKHUE CBOMCTBA bubnuorexa
38 IIMHKA ¥ €T0 COCAUHCHUH, HOK
UX MIPUMEHEHHE. https://m.edsoo.ru
[ ApOKCOKOMITIIEKCHI /b1f2beal
IIMHKA
II 0
pakTHueckas padota Ne Eubimiorexa
8. Pemenue
[HOK
89 | aKcIIepUMEHTANIBHBIX _
3a7a4 mo reMe "MeTayuibl https://m.edsoo.ru
" /0afb05e4
NOOOYHBIX MOATPYIIIT
bubnuoreka
90 Penrenue 3anau HOK

PA3JINYHBIX THIIOB

https://m.edsoo.ru
/a8b83d83




0O0001eHne 1 Bbubanoreka
9] | cucreMarusauus HOK
H3y4EHHOTO MaTepHraia https://m.edsoo.ru
o teme "MeTasr" /e911e975
bubnuorexa
9 KoHnTtposbnas padoTa mo [HOK
teme "MeTansr" https://m.edsoo.ru
/83f63ea3
bubnnoreka
AHanu3 pe3yJabTaToB ITOK
93 | KOHTPONBHOI PabOTHI, i
https://m.edsoo.ru
KOPPEKIIHS OITMOO0K 19ebf2fd
Ponb xumuu B
obecrieyeHnn bubnnoreka
94 YCTOMYHBOTO Pa3BUTHUSA HOK
yenoBeuecTBa. [lonarue o https://m.edsoo.ru
HaYYHBIX METO/axX /080fe110
MCCJIEJIOBAHMSI BEILIECTB
HayuHnble npuHUIMIIBI
OpTraHu3aIuu
XUMHUYECKOTO
IIPOU3BO/ICTBA. bubnuoteka
95 [IpombInieHHBIE HOK
CHOCOOBI MOTYyYCHUS https://m.edsoo.ru
Ba)KHEHMIIINX BEIECTB. /9f11bf51
XUMHUYECKOE 3arpsiI3HEHUE
OKpYKaoIle Cpebl U
€ro TOCTIC/ICTBHS
bubnuorexa
XuMUs U 310pOBbE 1LIOK
96 | yenoBeka. i
JlekapCTBEHHBIE CpEICTBA https://m.edsoo.ru
/a6552721
Xumusa numu. Ponb
XUMHUH B 00€CTICUeHUN bubnmoreka
97 [IHIIEBON OE30IIaCHOCTH. HOK
KocMmernueckue u https://m.edsoo.ru
napdroMepHbBIE CPEICTBA. /1f7b5bd2
beiToBas xumus
XuUMHS B CTPOUTEIILCTBE.
. Bbubnuoreka
Baxneiimue ITOK
98 | cTpoutenbHbIE U _
KOHCTPYKIIMOHHBIE ?gapségg(l)g dsoo.ru
MaTepuabl ©
XuUMHS B CEIBCKOM bubnmoreka
xo3sicTBe. Oprannveckue HOK
99
U MUHEPAJIbHBIE https://m.edsoo.ru
yaoOpeHust /£d39587d
CucreMaTusanus u EuGamnorexa
100 | 060061meHre 3HaHU IO
[HOK

TEMEC




https://m.edsoo.ru

/db979¢70
101 | pezepB 1
102 | pezepB 1
OBLIEE KOJIMYECTBO 102 5 ]
YACOB I10 [TPOTPAMME

[TIPOBEPAEMBIE HA EI'D 110 XUMWNHN TPEBOBAHUA K PE3YJIbTATAM OCBOEHMA
OCHOBHOU OBPA30OBATEJIbBHOU ITPOI'PAMMBI CPE/THEI'O OBIIET'O
OBPA30OBAHUMS

Ko

I é[Be SEMOTO [TpoBepsieMble TpeOOBaHUS K MPEIMETHBIM pE3yabTaTaM OCBOCHUS
POBEp OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBI CPETHETO 00IIeT0 00pa30BaHMs

TpeOoBaHUS

1 Brnanenue cucremMoil XMMUYECKUX 3HAHUHM, KOTOPasi BKJIIOYAECT:

OCHOBOTOJIararolue MoHATUS (XUMUYECKUH 3JIEMEHT, aTOM, U30TOIIbI,
ANEKTPOHHAs 000JI0YKa aTOMa, S-, P-, d-3JEKTPOHHBIE OPOUTAIIN ATOMOB,
OCHOBHO€ U BO30YKIEHHOE COCTOSIHUE aToMa, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas
CBsI3b (O- U T-CBSI3b, KPAaTHBIC CBSI3M), THOPUIN3AIIMS ATOMHBIX OpOHTAIICH,
KpUCTaJIIINYecKasl peérka, MoJib, MOJISIpHAsl Macca, MOJISIPHBIN 00bEM,
MOJIIpHAsi KOHIICHTPAIIHs, PaCTBOPHI (ICTHHHBIE, TUCTIEPCHBIE CUCTEMBI),
KPUCTAJJIOTUAPATHI, YIIIEPOIHBIN CKelleT, (yHKIMOHAIbHAs TpyIa,
panukai, u30Mephbl, CTpYKTypHas (popmyiia, usomepus (CTpyKTypHasi,

1.1 reoMeTpuyeckas (Iuc-, TPAHCU30MEPHS ), TOMOJIOTHUECKHUH Psi/i, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPOI- U A30TCOEPIKAIINE COSTUHEHUS, OMOJIOTHUECKU
aKTHBHBIC BEIIeCTBA (YTJIEBOIbI, JKUPBI, OCITKH), MOHOMED, TIOJTUMED,
CTPYKTYpPHOE 3BE€HO, BLICOKOMOJICKYJISIPHBIE COSTMHECHUS, KPEKUHT,
PUGOPMUHT, TUITBI XUMHUYECKHUX PEAKINM (OKUCIUTEIHHO-
BOCCTaHOBUTEIbHBIE, 3K30- U DHIAOTSPMUUYECKUE, PEAKIIUU HOHHOTO
oOMeHa, TOMO- ¥ TeTepOTeHHbBIC, 00paTUMBIE 1 HEOOPATUMBIE), PAaCTBOP,
ANEKTPOJIUTHI, HEAIEKTPOIUTHI, HIEKTPOIUTUICCKAS TUCCOIMAIINS, CTETICHb
JUCCOLUAIIUH, OKUCIUTENb, BOCCTAHOBUTEIb, JJIEKTPOJIU3, CKOPOCTh
XUMHYECKON peakiny, XHMHUYECKOEe PAaBHOBECHE)

TEOPHUH U 3aKOHBI (TEOPHUS XMMUYECKOTO CTPOEHHUS OPraHUYECKUX BEIECTB
A.M. BytnepoBa, Teopust JIEKTPOJTUTHYECKON TUCCOLIMAIINAH,
[lepuonnueckuii 3akon [[.1. MenpaeneeBa, 3aKkOH COXpaHEHHUSI MaCChI),

1.2 3aKOHOMEPHOCTH, CAMBOJIMYECKUH A3bIK XUMHH, MUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIUE B OCHOBE MOHUMAaHUsl TPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKHUX SIBICHUH, COBPEMEHHBIE MTPECTABIEHUS O CTPOCHUH BELIECTBA
Ha aTOMHOM, MOJIEKYJISIPHOM U HAJIMOJICKYJIIPHOM YPOBHSIX

NpEACTABJICHUSA O MCXAaHU3MAaX XUMHUUCCKHUX peaKHHﬁ, TCPMOAUHAMHUYCCKUX
1.3 U KUHECTUYCCKUX 3aKOHOMEPHOCTAX HUX IMIPOTEKAHUA, O XHMHUYCCKOM
PaBHOBCCHUU, NUCIICPCHBIX CUCTCMAX

(akToNOrMUecKrue CBEACHHS O CBOMCTBAX, COCTAaBE, MOYICHUH U
1.4 0€301acHOM MCIOJIb30BaHUY BOKHEUIITUX HEOPTAHUIECKUX U
OpPTraHUYECKUX BEUIECTB B OBITY M MPAKTHUYECKON JEATEIbHOCTH YeJIOBEKa

o01Iye Hay4HbIe TPUHITUIBI XUMHUYECKOT0 IMPOU3BOICTBA (HA pUMepe

1.5 N
MIPOM3BOJICTBA CEPHOM KUCIIOTHI, aMMHAaKa, METAHOJIA, IepepadOTKH HEPTH)

2 ChopMHUpPOBAaHHOCTh YMEHUH BBISIBIISTH:




2.1

XapaKkTepHble MPU3HAKU U B3aUMOCBSI3b U3YUCHHBIX MMOHSITHH, TPUMEHSTh
COOTBETCTBYIOIIME MOHSTHS IIPU ONMUCAHUU CTPOCHUS U CBOMCTB
HEOPraHMYECKUX M OPraHUYEeCKUX BEUIECTB U WX MpeBpalleHuit

2.2

B3aUMOCBSI3b XUMHYECKUX 3HAHUU C MIOHITUAMH U IPEACTaBICHUSIMU
JIPYTUX TPEIMETOB It 00Jiee OCO3HAHHOTO MOHUMAHWMS U 00BSICHEHUS
CYIIIHOCTH MaTE€pUaAIbHOTO €JMHCTBA MUpPA

CdopmrpoBaHHOCTH YMEHHSI HCIIOJIb30BATh:

3.1

HAMMEHOBAHUS XUMHYECKUX COCMHEHUN MEKYHAPOJIHOIO CO03a
TGOpGTH‘IGCKOﬁ 148 HpHKHaHHOﬁ XUMHUHU U TpI/IBI/IaJIbHBIe Ha3BaHHA BCILICCTB,
OTHOCSIIIMXCA K U3YYEHHBIM KJIaCCaM OPraHUYECKUX U HEOPTaHUYECKHUX
COCIMHECHHUH

3.2

XUMUYECKYIO CHMBOJIMKY JJISl COCTaBICHHS (DOPMYJT HEOPraHUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U
CKEJIETHBIX ) ()OPMYIJT OPTraHUYECKHX BEIIECTB

ChopMupOBaHHOCTh YMEHHUS KIacCU(UITPOBATE!

HEOPraHMYECKUE BEIIECTBA, CAMOCTOSITEIILHO BEIOMPATh OCHOBAHHUS U
KpUTEpUH U1 KiIacCU(UKALNUY U3Y9aeMbIX XUMHUECKHUX 00HEKTOB

4.2

OpPraHNUYECKUE BEIECTBA, CAMOCTOSATENLHO BEIOMPATh OCHOBAHUS U
KPUTEPHUH VIS KJIacCU(UKAITUU U3YyIaeMbIX XUMHUECKUX 00BEKTOB

4.3

10 Pa3JINYHBIM MPU3HAKaM (YUCILY M COCTaBY PEarupyromux BEIIEeCTB,
TEIUI0BOMY 3 (EeKTy peakii, U3MEHEHUIO CTETIEHEH OKUCIIEHUS
3JIEMEHTOB, 0OPAaTUMOCTH PEAKIIUH, YIACTHIO KaTaJr3aTopa)

CdhopmupoBaHHOCTH YMEHHS XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30Y)KJIEHHOM COCTOSTHUHM ) K HOHOB XUMHUYECKUX
snemeHToB 1 — 4 nepuonaos [lepuoanueckoit cucremsl [I.1. MenneneeBa u
UX BaJICHTHbIE BO3MO)KHOCTH, UCIIOJIb3Ysl OHSTHS S-, P-, d-3JIEKTPOHHbBIE
opOUTaNN, SHEPTeTUIECKIE YPOBHU

CdhopmupoBaHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH U3MEHECHHUS
CBOMCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH COEAMHEHUH 11O
MEepUOJIaM U TpyIIaM

ChopMupoBaHHOCTh YMEHHUS COCTABIIATh YPABHEHUSI XUMHUECKUX PEAKIUN
Y PACKPBIBATh X CYIIHOCTB:

7.1

OKHCIIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEACTBOM COCTABIICHUS
ANIEKTPOHHOTO OallaHCa 3TUX peaKIui

7.2

YpaBHEHHUS PEAKINI pa3IMuHbIX TUIIOB; MOJIHBIE U COKPAIIEHHBIE
YpaBHEHHUSI peakuii HOHHOTO OOMEHa, YUUThIBas YCIOBHUSI, IPU KOTOPHIX
9THU PEeaKIMU UAYT JO KOHIIA

7.3

peaKIuii THIPONIN3a, peakuil KOMIUIEKCOOOpa3oBaHus (Ha puMepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHMSI)

CdopmrpoBaHHOCTH YMEHHUS NMOATBEPKIATh!

8.1

Ha KOHKPETHBIX MPUMepax XapaKkTep 3aBUCUMOCTH peaKLMOHHON
CHOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT KPAaTHOCTH M TUTIA
KOBaJICHTHOM CBSI3U (G- U T-CBSA3H), B3AUMHOI'O BIUSHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOCHHOCTEH peann3aiiyl pa3IuIHbIX
MEXaHU3MOB MPOTEKAHMSI peaKuit

8.2

XapaKTepHbIE XMMUYECKHAE CBOMCTBA BEIECTB COOTBETCTBYIOIIUMU
JKCIIEPUMEHTAMU U 3aIUCIMH YPAaBHEHUHM XUMHUYECKUX PEAKLIUN




ChopMupOBaHHOCTh YMEHUS XapaKTEPHU30BaTh COCTAB U BAYKHEHTIIHE
CBOICTBA BEIIECTB, MPUHAIICKAIIUX K ONPEACTEHHBIM KIIacCaM U TPyIIam
COeIMHEHUH (IIPOCTHIE BENIECTBA, OKCU/IBI, THIPOKCHUIBI, COJIH;
YTIEBOAOPOIBI, TPOCTHIE IPUPHI, CIIUPTHI, GEHOIBI, ATBETHU b, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CJIOXKHBIE (QUPBI, KUPHI, YTIIEBOJIbI, aMHHEI,
aAMUHOKHCIIOTBI, OCTTKN)

10

ChopMupOBaHHOCTH YMEHHUS IPOBOIUTH PACUYETHI 10 XUMHUECKUM
dbopMynam 1 ypaBHEHHSIM XUMHUYECKHUX PEAKLUH C HCIOIb30BAHHEM
(U3NYECKUX BEITMYNH:

10.1

Macchl (00pEMa, KOTMYeCTBa BEIIECTBA) MPOAYKTa PEAKIIUH, €CITU OJTHO U3
HCXOJIHBIX BEIIECTB JIAHO B BUJIE PACTBOPA C OIPEAEIEHHON MacCOBOM
JI0JIEH pacCTBOPEHHOTO BEIIECTBA WIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccOBOM WM 00BEMHOM JI0JIH, BBIXO/IA MPOJIYKTA PEaKIIUU

10.3

TEIUIOBOTO AP eKTa peakuui

10.4

00BEMHBIX OTHOLLIEHUI T'a30B

10.5

M0 HAXOXKJCHUIO XUMUYECKOU (POpPMYITBI BEIIeCTBa

11

Brnanenue cucremoil 3HaHUI 0 METOAX HAYYHOT'O IO3HAHUS SBJIEHUN
MPUPOBI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHUE TPUMEHSTh
3TU 3HAHHUS IIPU IKCIIEPUMEHTAIBHOM MCCIIEI0BAaHUN BEUIECTB U IS
O0OBSCHEHHS] XUMHYECKHUX SIBICHUH, IMEIOIIUX MECTO B TIPUPO/IE,
MPAKTUYECKOM JESITEIbHOCTH YEI0BEKA U B IOBCEHEBHON JKU3HU

12

CdopmupoBaHHOCTH YMEHHUS IPUMEHSTH (MCIIOIB30BaTh) 3HAHUS O COCTaBe
Y CBOMCTBAX BEILECTB JUIsl SKCIIEPUMEHTAIbHON MPOBEPKH TMITOTES
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEW MPOTEKAHUSI XUMUYECKUX PEAKLIUN 1
IIPOTHO3UPOBAHHUS BO3MOKHOCTEN UX OCYIIECTBIEHUS; CHCTEMHbIE
XUMHUYECKHUE 3HAHUS TSI OOBSICHEHUS U TIPOTHO3UPOBAHUS SIBIICHUH,
MMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOAY; JUIsl IPUHATHS TPaMOTHBIX
penieHuid mpoOJieM B CUTYAIUSX, CBSI3aHHBIX C XUMHUEH

13

CchopMupoBaHHOCTh YMEHHUS TUNIAHUPOBATH U IIPOBOAUTH XUMUYECKUN
AKCIEPUMEHT (TIOTy4eHUE U U3yUEHHE CBOWCTB HEOPTaHHMUYECKUX U
OpPraHUYECKUX BEILIECTB, KAUECTBECHHBIC PEAKIMH YTIEBOAOPOI0B
Pa3IMYHBIX KIIACCOB M KHCIOPOACOACPKAIINX OPTaHHYECKUX BEIIECTB,
pelIeHre HKCIePUMEHTAIBHBIX 3aJa4 110 PaClO3HABAaHUIO HEOPTraHUYECKUX
1 OPTaHUYECKHUX BEIIECTB) C COOII0IEHUEM MTPaBUIT OE30ITaCHOTO
oOpalleHus ¢ BeuiecTBaMu 1 J1a00paTOPHBIM 000pyI0BAHUEM;
(bopMyITHPOBATH 1SN HCCIICOBAHUS; TIPEACTABIATE B Pa3IUYHON (hopme
pe3yabTaThl SKCIEPUMEHTA, AaHATU3UPOBATh U OLICHUBAThH MX
JIOCTOBEPHOCTh

14

ChopMHPOBaHHOCTH YMEHUS OCYIECTBIISTH IeJICHANIPABICHHBII ITONCK
XUMHAYECKON MH(POPMAIUK B Pa3IMYHBIX UCTOYHUKAX (HAay4YHas U y4eOHO-
Hay4JHas JUTEpaTypa, CPeICTBa MacCOBOM MHpOpManuu, cetb VIHTepHeT 1
ApyTUe), KpUTUIECKU aHATM3UPOBAaTh XUMHUECKYIO HH(OPMAIIHIO,
nepepadaThIBaTh €€ U HCIOIb30BaTh B COOTBETCTBHUH C ITOCTABICHHOM
yaeOHOI 3a1a4eit

15

CdopmupoBaHHOCTH YMEHHUSI IPOTHO3UPOBATH, AHATTU3UPOBATH U
OIICHUBATh MH(POPMAIIHIO C MO3UITNI IKOJIOTHIECKON 0€30MacHOCTH
MOCTIEICTBUI OBITOBOM M IPOU3BOICTBEHHOH JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOM C mepepabOoTKOM BeIecTB; ChOPMUPOBAHHOCTh YMEHUH
OCO3HAaBaTh OMACHOCTH BO3/ICHCTBUS Ha )KUBBIC OPTaHU3MBI OTIPECIIEHHBIX
BEIIECTB, TIOHMUMAs CMBICJI ITOKa3aTessl NPeJeIbHON T0MyCTUMOM




KOHICHTpAalWH, U MOSACHATH Ha IIPpUMEPaAx CIIOCOOBI YMCHBIICHUSA U
NpCaAOTBPAIICHHUA UX BPCAHOT'O BO3/ICHCTBUS Ha OpTraHu3M YCJIOBCKaA

NEPEYEHDB OJIEMEHTOB COAEPXXAHIA, ITPOBEPAEMBIX HA EI'D 110 XM

Kon

[IpoBepsieMblil AIEMEHT COEPKAHUS

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Crpoenue Bemectsa. CoBpeMEHHast MOZIENb CTPOEHUS aTroma. Pacnipenenenue
AJIEKTPOHOB I10 SHEPTeTUYECKUM YpOBHIM. Kiaccudukanus XuMHUeCKUx
a51eMeHTOB. OCOOEHHOCTH CTPOCHHSI SHEPTeTUUECKUX YPOBHEH aTOMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXAEHHOE COCTOSHUSI aTOMOB. DJIEKTPOHHAs
KOH(Urypaius aroMa. BaleHTHbBIE 371€KTPOHBI

1.2

[Tepuonnueckas cucrema xumuueckux 3iueMeHToB .M. Menneneesa. Guznueckuii
cMmbica [Tepuoguueckoro 3akona [[.M. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COCUHEHUH 10 MEepUoaM U Tpymmam.
3aKOHOMEPHOCTH B U3MEHEHNHN CBOMCTB IPOCTBIX BELIECTB, BOAOPOIHBIX
COEJIMHEHM, BBICIIUX OKCUIOB U TUJIPOKCHIOB

1.3

BaneHnTHOCTE. DneKTpoOoTpUIIaTENBbHOCTh. CTENEHb OKUCIIEHUS

1.4

Bunbl xumudeckoi cBA3M (KOBaJEHTHAsI, NOHHASI, METAITIMYECKAsl, BOAOPOIHAS) U
MEXaHU3MBbI €€ 00pazoBaHus. MexXMoIeKysIpHbIe B3auMoieiicTBUs. BemecTa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUSI. THIIBI KPUCTATUIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BEIECTB OT THUIA KPUCTATUNINYECKON PEIIETKH

1.5

Xumnueckas peakius. Knaccudukanus XuMUYeCKUX peakiiii B HEOPraHMUECKON U
OPraHN4YeCKON XUMHH. 3aKOH COXPAHEHUS MACChl BEIIECTB

1.6

CKOpoCTh peakiy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.7

TennoBsie 3HPEKTH XUMHUYECKUX peakiuil. TepMOXUMUYECKHE YpaBHEHUS

1.8

OO6parumbie peaknu. XUMHYECKOe paBHOBecHe. DaKTOPHI, BIUSIONIUE Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunuun Jle [larense

1.9

OnexrponuTuyeckas aucconuanus. CHuibHbIe U caalbie 3neKTponuTsl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCIIas, HEUTpaibHasd, menodHas. CTeneHb
aucconnanuy. Peakiium HoHHOTO 0OMeHa

1.10

IMupponus coneit. Monnoe npoussenenue Boibl. Bomopoausiil nokasarens (pH)
pacTBopa

CriocoObI BhIpayKEHUSI KOHIIEHTPAILIMU PaCTBOPOB: MaccoBas 0JIsi PaCTBOPEHHOTO
BEILIECTBA, MOJISIpHAsI KOHIIEHTpalusl. HachlllleHHbIE 1 HEHACBIILIEHHBIE PACTBOPHI,
pactBopumocTh. Kpucramioruaparsl

1.12

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE Peakuy. [loBeneHne BenecTs B cpenax ¢
pa3HbIM 3HaueHHueM pH. MeTtobl aeKTpoHHOro OanaHca

1.13

DNEKTPOIN3 PACTBOPOB U PACILIABOB COJIEN

OCHOBBI HEOPTAaHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanneHuil. Homenkinarypa HeopraHnueckux
BEILECTB

2.2

XUMHYECKUE CBOMCTBA BAKHEUIIINX METAILIOB (HATPUA, KT, KAJIBIIMI, MarHUH,
ATIOMUHHH, IUHK, XPOM, KeJle30, Mellb) U X coenuHeHni. O0mme crnocoob!
MTOJTYYCHUST METAJJIOB

23

XUMHYECKUE CBOMCTBA BAKHEUIIINX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdopa, yraepoaa v KpeMHUS) U UX COSAMHEHUN (OKCHJIOB,
KHCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOJIHBIX COCTUHECHUMN )

24

I'enernueckas CBA3b HCOPraHNMYCCKUX BCIUICCTB, MPUHAJICKAIINX K Pa3JIMYHBIM
Kj1accaM




2.5

Nnentudukanus HeopraHnueckux coeqnHeHuii. KauecTBeHHbIE peakIuy Ha
HEOPraHUYeCKHe BEIIECTBA U HOHbI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOI'O CTPOEHUSI OPTraHUYECKUX COETMHEHNN
A.M. BytnepoBa. YriepoaHblil CKeJIET OpraHndeckoil MosieKyibl. KpaTHOCTh
XUMUYECKOH CBSI3U. S- U P-CBS3H. Sp3-, Sp2-, Sp-THOpUIN3AIK OpOUTaIell aTOMOB
yriieposia. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XUMUYECKOTO CTPOEHHUS MOJIEKYII.
I'omonoru. I'omonornyeckuii psg. Mzomepust u u30Mepbl

3.2

[Tonsatue o pyHKUMOHATBHON rpynne. OpueHTauOHHbIE 3P PEKTH 3aMeCTUTENICH

3.3

[IpencraBnenne o kaccuGuKauy Opranndeckux BemecTs. HomeHkmarypa
OpraHUYECKUX COCTMHEHUM (CHCTeMaTUYecKas) U TPUBHAJIbHBIC Ha3BaHUS
BOKHENIIMX NPEIACTABUTENIEN KJIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOoHOpaAMKATBHBINA M HOHHBIM MeXaHu3MBbl peakuuu. [lonsTue o Hykineoduie
u anekrpodue. [IpaBuno Mapkosaukosa. [IpaBuio 3aiinieBa

3.5

AJikaHbl. XMMHYECKHUE CBOMCTBA AJIKAHOB: TAJIOTEHUPOBAHUE, IETUIPUPOBAHHUE,
TEPMUYECKOE PA3JI0KEHUE, KPEKUHT, n3oMepu3anus, ropenue. [lonyduenue ankaHos.
Huxnoankansl. Crienrduka CBOWCTB MUKIOATKAHOB C MAJIBIM Pa3MEpOM IIHKJIA.
PeaKI_II/II/I MPUCOCAUHCHUS U PAJUKAJILHOI'O 3aMCIICHUA

3.6

AnkeHbl. XUMHUYECKHE CBOMCTBA: PEAKIIMK MPUCOCTUHEHNUS (TaIOreHUPOBaHNUE,
THJIPUPOBAHUE, FMIPOraJIOT€HUPOBAHUE, THIPATALMS ), TOPEHUS, OKUCICHHS U
nojgumepu3anyy. [IpomblieHHbIe 1 1a00paTOPHBIE CTIOCOOBI MOTYYEHUS aTKEHOB

3.7

AnkanreHsl. XMMUUYECKHE CBOMCTBA AJIKQAUEHOB: PEAKIIUU TPUCOSTUHEHUS
(ruapupoBaHKe, TaJIOTEeHUPOBaHKE), TOpEeHUs U nonuMepusanuu. [lonyyenue
AJIKaJMEHOB

3.8

AnxuHbl. XMMHUYECKHE CBOWCTBA: PEAKIIUH PUCOECIMHEHUS (TaIOr€HUPOBAHUE,
TMJIpPUPOBAHUE, THIPATALM, THIPOraJOreHUPOBaHUE) KaK CII0CO0 MOTy4YeHuUs
IIOJIMMEPOB U APYI'UX IOJE3HBIX NPOAYKTOB. Peaknuu 3amemenus. ['openue
alleTWJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJISL CBAPKU U PE3KHU
MeTasuioB. [IpuMeHeHue aneruieHa

3.9

ApeHbl. XUMHUECKUE CBOMCTBA OEH301a: PeaKIMU EKTPOPUILHOTO 3aMeIIeHus,
npucoearuHeHus (TuIpupoBaHue, raloreHnpoBanue). Peakius ropeHus.
OcobeHHOCTH XUMUYECKUX CBOMCTB Tonyona. [lonyuenue 6enzona. OCoOOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoiia. [Tomumepusarus ctuposa. CriocoObl OIyYeHHUS U
IIPUMEHEHHUE apPOMATHYECKHX YTIIEBOJOPOIOB

3.10

Crnuprtsl. IIpenenbHble 0AHOATOMHBIE CIIUPTHL. XMMHUYECKHE CBOMCTBA!
B3aUMOJICHICTBHE C HATPUEM KaK CIIOCOO YCTAHOBJIEHUS HAJMYUS THAPOKCOIPYIIIIBL,
C TaJIOTEHOBOIOPO/IaMH KaK CIIOCO0 MOIy4YeHHUs paCTBOPUTENIEH, BHYTPU- U
MEXMOJIEKyJIsAIpHas aeruapatanus. Peaknus ropenus. Ilomydenue stanona:
peakiust Opo’KEeHUS IITIOKO3bI, THApaTalus 3TUICHA. DTUJICHIJIUKONb U TIIMLEPUH
KAK NPEJCTABUTEIIN NPEACIBHBIX MHOTOaTOMHBIX CIIMPTOB

3.11

®denos. XuMHUUYECKHUE CBOMCTBA (heHoa (peakiny ¢ HaTpueM, THAPOKCUIOM HaTpHsl,
o6pomom). Ilonyuenue ¢enona

3.12

AJII:,Z[GI‘I/I,Z[BI. XUMHUYECKHE CBOMCTBA MPpCACIbHBIX AJIBACTUIOB: TUAPUPOBAHUC,
KaueCTBEHHBIC PEAKIIMHU Ha KapOOHUIIbHYIO TPYIITY (peaKius «cepeOpsiHoro
3epkanay, B3aumoaeiictue ¢ runpokcuaom menu (I1). [Monydenue mpenenbHBIX
aJIbJIETUJIOB: OKUCIIEHUE CIIUPTOB, TUAPATAIMS alleTUIeHa. ALIETOH KaK
MpeICTaBUTENh KeTOHOB. OCOOCHHOCTH peaKIUy OKUCIICHHUS alleTOHA

3.13

Kap6OHOBBIe KHUCIIOTHI. XUMUYECKHUE CBOMCTBA MpEaACIIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHYECKUX CBOMCTB MypPaBbHHOM KUCIIOTHI.




HonyquI/Ie MMpEaACIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCJICHHC aJIKaHOB,
AJIKCHOB, MICPBUYHLIX CITUPTOB, aJIbACTU0B. Bricmiue NpCaACIIbHBIC U
HCMIPCACIIBHBIC Kap6OHOBBIe KHCJOTHI

3.14

Cnoxabie 3(upbl 1 kupbl. CIIOCOOBI MOTYyUEHUS CI0KHBIX 3GUpoB. OOpaTUMOCTh
peakiuu sTepudukanyy. [lppumenenne caoxkHbIX 3(PUPOB B MULIEBON U
nap(rOMepHOH MPOMBINUIEHHOCTH. JKUPBI Kak CI0XKHBIE 3()UPHI TITHIEPUHA H
BBICIIUX KapOOHOBBIX KHCIIOT. XUMUYECKHE CBONCTBA )KUPOB: TUAPUPOBAHUE,
OKHCIICHHE. [ UApOIIH3, Wik OMBUICHHUE, )KHUPOB KaK CITOCO0 MPOMBITITICHHOTO
MOJIYYCHU A coJiell BBICIIINX Kap6OHOBBIX KHACIOT. MBUIA KaK COJIU BBLICIIUX
KapOOHOBBIX KHCIIOT

3.15

XHWMUYECKUE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbJICTUTHOM
TPYIII ¥ MOJIOYHOKHCIIOE OpokeHue. [IpumeHenne rimoko3sl, €€ 3HaueHue B
KHU3HEIEATeIbHOCTH OpraHu3Ma. Jlucaxapuibl: caxaposa, MajabTo3a.
BOCCTaHaBHI/IBaIOH_[I/IG 1 HCBOCCTAHABJIMBAIOMIUC JUCAXAPUBI. FI/II[pOJII/B
nucaxapunoB. [lomucaxapuapl: kpaxmain, rukored. CTpoeHre MaKpOMOJIEKYJT
Kpaxmasa, IIIMKOTeHa U eJUTF0I03bl. DU3nuecKue CBOMCTBA Kpaxmalia u
LEJUTI0NI03bl. XUMHUYECKHE CBOMCTBA KpaxMaia: THIPOJIN3, KaUeCTBEHHAs! PEaKIHs C
nooM. XMMHYECKHE CBOMCTBA LEJUTIONIO3bI: THAPOIIU3, IOydeHue 3pupoB
1euTr01036l. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIEIK)

3.16

AMUHBI. AMUHBI KaK OpraHUYECKHUE OCHOBAHUS: PEAKIIUU C BOJIOW, KUCIIOTaMHU,
peaKI_II/I}I FOpeHI/I}I. AHI/IJ'II/IH KaK Hpe,Z[CTaBI/ITeJIB apOMaTI/I‘IeCKI/IX AMHUHOB.
XWMHYECKUE CBOMCTBA aHUJIMHA: B3aUMOJICUCTBUE C KUCIIOTaMH, OPOMHOMN BOJIOM,
OKHUCJICHHUC. HonyquI/Ie AaMHUHOB aJIKI/IHI/IpOBaHI/IGM aMMHKaKa U BOCCTAHOBJICHUCM
HUTPONPOU3BOJIHBIX YTIIEBOJIOPOIOB

3.17

AMUHOKHUCIIOTHI U OSITKH. AMUHOKHUCIIOTHI Kak aM(OTEpHBIE OPTraHUYCCKUE
coeauHeHus1. OCHOBHbIE aMUHOKHCIIOTHI, 00pa3yromue Oenku. XuMHYeCKue
CBOICTBa OCJIKOB: THAPOJIH3, ACHATYpaIlusl, KaueCTBEHHBIC (I[BETHHIE) pEaKI[UU Ha
Oenkn

3.18

CrtpoeHue u CTpyKTypa MOJIUMEPOB. 3aBUCUMOCTh CBOMCTB MOJUMEPOB OT CTPOCHHUS
MoJieKys1. OCHOBHBIE CIIOCOOBI TOTYyYEHHUS! BBICOKOMOJIEKYJIIPHBIX COETUHEHUI:
peaxiuy noJuMepu3alny U nonukonaeHcanuu. Kinaccudukaims BOIOKOH

3.19

Wnentudukaius opraHuYecKuX COSAMHCHNUN. Perienne sKcrepuMeHTaIbHBIX 3a1a4
Ha Pacro3HaBaHHE OPTaHMYECKUX BEIIECTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COCI[I/IHGHI/Iﬁ

XUMUS U )KA3HD

4.1

Xumus B TOBCceAHEBHOM sku3HU. [IpaBuia 6e30macHo pabOTHI C €IKUMHU,
FOpIO‘II/IMI/I U TOKCHUYHBIMH BCIICCTBAMU, Cpe,Z[CTBaMI/I 6BITOBOﬁ XUMHUHN

4.2

XuMHs ¥ 3010pOBbe. XUMUS B MEAULIUHE. XUMHUS U CEIBCKOE X035MUCTBO. XUMUS B
MPOMBIIIICHHOCTH. XUMHS ¥ SHEPTeTHKA: PUPOTHBIN U MOMYTHBIN HEPTIHOM
ra3bl, UX COCTaB | Hcroyb3oBanue. CoctaB HeTH U e€ mepepadoTka (MIPUPOTHBIE
VCTOYHUKHU YTJIEBOJOPOJIOB)

43

XUMUA U 3KOJIOTHA. XUMUYECKOE 3arps3HEHNE OKPYKAIOIIEH CPeabl U €ro
nocuenctBus. OxpaHa rupocdepsl, HO4YBbI, aTMochepsl, GIopsl U GayHbI OT
XMMHYECKOT0 3arps3HeHus. [Ipobiema 0TX010B 1 MOOOYHBIX TPOTYKTOB.
AJbTepHATUBHBIC UCTOYHUKU YHEPTUU

44

OO01mre npeacTaBIeHUs O MPOMBIIIEHHBIX CIIOCO0aX MOTYyYSHHS] XUMUYECKUX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI). YEpHas u
1BeTHas MeTaTyprus. CTEeKIIO ¥ CUIMKATHAS TPOMBIIUICHHOCTb. [IpoMbITIeHHas
oprannyeckas Xumusi. CeIpb€ 17151 OpraHnYecKoi MPOMBIIIIIEHHOCTH




5 Tunbl pacy€THBIX 3a/1a4

51 Pacuérbl Macchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIeCTBa, Macce WM 00bEMY OTHOTO M3 YUACTBYIONIMX B PEAKIINH BEIIECTB

5.2 Pacuétsl TernoBoro 3¢ dexra peakuu

53 Pacuérpl 00bEMHBIX OTHOUICHUH Ta30B PU XUMHUECKUX PEAKIIHAX

54 Pacuérer macchl (00bE€Ma, KOMMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, ECITH OJHO
W3 BEIIECTB JIaHO B M30BITKE (MMEET MMPUMECH )

55 Pacuérer maccoBoii nim 00bEMHOMN JTOJIA BBIXOJ1a TPOIYKTA PEAKIIUHA OT
TEOPETUYECKU BO3MOKHOTO
Pacuérer macchl (00bE€Ma, KOTHMUECTBA BEMIECTBA) IPOAYKTA PEAKIIUH, €CITH OHO U3

5.6 BEIIIECTB JJaHO B BUJIE paCTBOpa C OMPEAeIEHHON MAacCCOBOM J10JI€H PaCTBOPEHHOTO
BEIIECTBA

57 Pacu€rsl ¢ HCOJIB30BAHMEM MTOHATUI «MACCOBAs AOJIS1», «MOJISIpHAs
KOHIICHTPALUs», KPACTBOPHUMOCTb)
Haxoxaenue MonekynspHOil (popMysIbl OpraHMYeCKOro BEIIeCTBa MO €ro

5.8 MJIOTHOCTH U MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIIIUX B €r0 COCTAB, UIIU MO
MIPOTYKTaM CTOPAHHUS

YUYEBHO-METO/NYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIUTSA YYHEHUKA

Xumust; yrinyonenHnoe ooyuenue, 10 kmace/ Epemun B.B., Ky3emenko H.E., [lpo3noB A.A., u
np.; mox penaknueii Jlyauna B.B. Axunoneproe o6mectBo «M3natenberBo «IIpocBemnienue)
Xumust; yrinyonenHoe ooyuenue, 11 kmace/ Epemun B.B., Ky3emenko H.E., [lpo3noB A.A., u
np.; mox penakmueii Jlyauna B.B. Axunoneproe o6mectBo «M3natenberBo «IIpocBemnienue

METOJUYECKUNE MATEPUAJIBI JIJISA YUUTEJIA

1. Epemun B. B. Xumus. 10-11 k. Metonnueckoe nocodue / B.B. Epemun, H.E. Ky3pmenko,
A.A. JIpoznos, B.B. JIyaun. — M.: [Ipocda, 2017.

2. Xumus. 10-11 xkmaceer: padoyast mporpamma K simann Y MK B. B. Jlyauna: yue6Ho-
meToaudeckoe mocodue / B. B. Epemun, A. A. Jlpo3nos, D. FO. Kepumos. — M.: JIpoda, 2017.
3. Jlekun A.H., Xumus: 11 knace, 3anaunuk/ A.H. Jleskun, H.E. Ky3nenoga. - M.: «BeHnrana-
I'pad», 2015 -240 c.

4. Bonouk B.b., O6mas u Heopranudeckas xuMus. Borpocsl, yrnpaxHeHus, 3a1a4u, TECTHI. /
B.b. Bonosuk, E.J[. Kpyreukas - CI16: CMUO IIpecc, 2016. - 256 c.

5. BonoBuk B.b., Oprannueckas xumusi. Bonpockl, ynpaxkaenus, 3aga4u, Tectol./ B.b. Bomosuk,
E.J. Kpyrenxkas - CI16: CMUO IIpecc, 2018. - 256 c.

6. Jleskun A.H., [ToBropsiem xumuto: 3aganus B tectax / A.H.JIleBkun, C.E.JlomOpoBckas. -
CII6: CMUO IIpecc, 2015 - 104 c.

HU®POBBIE OBPA30OBATEJIbHBIE PECYPCHI 1 PECYPCbI CETU UHTEPHET
http://zadavator.spbal.ru - BupTyanbHblii Kypc Mo npeameTy

®okchopa. Yueonuk Onnaiin-mkona @okchopn (foxford.ru)
http://school-collection.edu.ru - Equnas komnexus nudpoBeix 00pa3oBaTeIbHBIX PECYPCOB
eduMedia Hayka B metictBuu https://www.edumedia-sciences.com/
http://www.krugosvet.ru/cMenu/23 00.htm - Durnuknoneaus “Kpyrocser”. Xumus. HaydaHo-
MOMYJISIPHBIEC MYOTUKAIUN

http://www.n-t.org/ri/ps - [lonynspHas 6nOIMOTEKa XUMHUUECKHX PJIEMEHTOB

Ucropus otkpeiTus, pusmdeckue cBoiictBa snemeHToB alhimik.ru - "Anxumuk". CoBeTbl
abuTypueHTy. Yuurtento XxuMun. CripaBOYHUK

https://chemistry.ru/ - OTKpBITBIN yueOHUK. XUMUS.



chem.msu.su - "DnekTponHas 6ubIMOTEKa MO XUMHUK"

hemi.nsu.ru "OcHOBBI XUMHH" - DIEKTPOHHBIN YICOHHK.

hij.ru - sxypHan «XUMHS 1 KU3HB

http://www.chemnet.ru — Madopmarmonnas xumuueckas cetb MI'Y um. M.B.JlomonocoBa
http://www.chem.msu.su/rus/olimp/ - I1IkosbHBIE OMMITHAABI 10 XUMHH

http://rsr-olymp.ru/ - Poccuiickuii coBeT onmmMmnuaj mKoJIbHUKOB 15. http://www.rosolymp.ru/ -
Bceepoccuiickas omumnuaga HIKOJIbHUKOB

000 «Puzuxon Jladb»

OI'AOY «l'ocynapCTBEHHBIN YHUBEPCUTET MPOCBEILEHUS»



		2025-09-26T16:59:17+0300
	Якушева Евгения Леонидовна
	I am the author of this document




