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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no XMMUU Ha YPOBHE CPEHEr0 00Iero o0pa3oBaHus
pa3spaborana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B Poccuiickoit ®enepanun», TpeOOBaHMII K pe3yabTaram
OCBOECHUS (peiepalbHOl 00pa3oBaTeIbHONM MPOrpaMMbl CPEAHETO OOIIETOo
obpazoBanusa(POIl COO), npencrasnennbix B GenepanibHOM rocyaapcTBEHHOM
oOpazoBaresnbHOM crangapre COO, c¢ ydérom Konuenmuu mnpenogaBaHus
y4eOHOro nmpeamera «XuMus» B 00pa3oBaTeIbHbIX OopraHu3anuax Poccuiickoin
@deneparuy, peanu3yrONIMX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX TMonoxeHud «Crpareruu pas3BuTuUg BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuon 10 2025 rogay» (Pacnopsixenue [IpaButenscTtBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YITyOJIEHHOTO M3Y4YEHHUS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4YHOro oOpa3oBaHusi ywammxcs 10-11 xmaccos.
N3yyenune mnpenMera, peaquzyemMoe B YCIOBUAX JUDPEepeHIIpOBaHHOTO,
Npo@UIbHOTO O0y4YeHHs, MPU3BAaHO O00ecHeunuTh OO0IIe00pa30BaTENbHYI0 U
OOIIEKYABTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOAMUMYIO IS
aJanTanui uX K OBICTPO MEHSIOMMMCS YCJIOBHUSM XU3HHU B COIIMYME, a TaKKe
Ui TPONOJDKEHUsT  OOydeHHsT B OpraHu3anusax npodecCHUOHAIBLHOTO
oOpa3oBaHusl, B KOTOPBIX XHUMHS SBISETCS OJHONW U3 MPUOPUTETHBIX
JUCLIUTLIH.

B mnporpamMe mo XMMUM Ha3Hau€HHE NpeAMeTa «XHUMHS» MOIy4YaeT
MOPOOHYI0 HHTEPHPETAIMI0 B COOTBETCTBUUM C OCHOBOIOJATAOIIUMU
nosiokeHusiMu GI'OC COO o0 B3auMOOOYCIOBICHHOCTU IIeJIeH, COmepIKaHus,
pe3ysbTaToB 00y4YeHUsT U TPeOOBaHWM K YPOBHIO MOATOTOBKU BBIMTYCKHHUKOB.
CBUIETEIHLCTBOM TOMY SIBIISIFOTCS CIEAYIOUIME BBITIOJIHSIEMbIE MTPOTPAMMON 1O
XUMUU QYHKITUU:

e UH(MOPMAIIMOHHO-METOANYECKAs, peau3aius KOTOpoil obecrneynuBaeT
MOJIy4eHHE TPEJICTABIICHUS O LIEJSAX, COAEpPKaHUM, OOIIel CTpareruu
oOy4eHMs], BOCHUTAHMS U Pa3BUTUS OOyYAIOUIUXCS CpPEICTBaAMU
MpenIMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MTPOQHIIS;

e OpraHU3alMOHHO-IUIAHUPYIOIIAs, KOoTOpas npeaycMarpuBaeT
ONpeJIeTICHNE: MPUHIIMIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATENBHOCTH
M3y4YeHHUs y4eOHOro Marepuasa, KOJMYECTBEHHBIX U Kau€CTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO/I0B K (DOPMUPOBAHUIO COACPIKATEILHOU OCHOBBI
KOHTPOJISI ¥ OIIEHKH OOpa30BaTENbHBIX JOCTIKEHUN OOyJaronuxcs B
paMKax HTOTOBOM arTecTanud B (QopMe €IMHOTO TOCYAapCTBEHHOTO
AK3aMEHA 10 XUMHUH.



[Iporpamma asist yriryOn€HHOTO U3yUEHUS XUMUU:

e YCTAHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COAEepKaHue, 00s3aTeIbHOE
JUISi M3Y4YEHUs B paMKax OTACNbHBIX MNpoduiieid, mnpeaycMaTrpuBaet
pacrpeieiecHue M CTPYKTYpUpPOBaHUE €ro IO KJaccaMm, OCHOBHBIM
COJIEp>KaTeIbHBIM JTUHUSM/pa3iesiaM Kypca;

e JaCT MpUMEpPHOE paclpeesieHne y4eOHOro BpeMeHHU, PEKOMEHTyeMOTo
JUISl UBYUYEHUS OTACIBHBIX TEM;

e IpeIIaracT MPUMEPHYIO IMOCJIEI0BAaTENIbHOCTh H3YUYEHHS Y4eOHOTIOo
Marepuaia ¢ y4€TOM JOTUKU MOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBA3EH;

e AT METOAMYECKYIO MHTEPHPETALNMIO LEJNEW U 3a4a4  HU3yUYCHUS
nperMera  Ha  yIIyOI€HHOM  YpOBHE C  YYETOM  COBPEMEHHBIX
IMPUOPUTETOB B CHCTEME  CPEIHEro  o0mero  oOpa3oBaHMs,
COJIEPKATEIbHOM  XapaKTepUCTUKU  IUIAHUPYEMBIX  pE3YyJIbTaToB
OCBOEHHSI OCHOBHOHM 00pa3oBaTesibHOM MPOrpaMMbl CPETHEro OOIIEero
oOpa3zoBaHusl (JTUYHOCTHBIX, METAMIPEAMETHBIX, IPEIMETHBIX), & TAKKE
C Yu€TOM OCHOBHBIX BHJOB Y4E€OHO-IIO3HABATEIbHBIX JIEUCTBUUI
00y4aromierocst o OCBOCHUIO COAEPKaHUS TPEIMETa.

ITo BceM Ha3BaHHBIM MO3ULHUSIM B MpPOrpamMMe MO XMMHH MPETyCMOTPEHa
MIPEEeMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YpPOBHE OCHOBHOTO OOUIETo
oOpazoBaHus. 3a TpeAeiaMd YCTAHOBJICHHOM MPOTpaMMOM MO XUMHUH
o0si3aTenTbHOM  (MHBApUAHTHOM)  COCTaBIAIONICH  COACp)KaHUS  Y4eOHOTO
npenMera «XUMHUS» OCTaéTcs BO3MOXKHOCTH BBIOOpa €ro BapUaTUBHOMN
COCTAaBIIAIOLIEH, KOTOpas [JOJDKHA  ONPENENsThCI B COOTBETCTBUU  C
HaIpaBJI€HUEM KOHKPETHOTO Npoduiisi 00ydeHus.

B coorBerctBun ¢ koHuenryanebHbIMH mnodoxkeHusmMu OI'OC COO o
Ha3HAUE€HUU TPeIMETOB 0a30BOro M YIIyONEHHOTO YpOBHEH B cucTeMe
nuddepeHIMpoBaHHOTO O0y4YeHHUsI Ha YPOBHE CpeaHero oomiero oOpa3oBaHus
XUMHUSI Ha YpOBHE YIIyOINEHHOrO W3Yy4YEHHUS HANpaBlIeH Ha pealu3aluio
MPEEMCTBEHHOCTH C MOCJHEAYIOIMM JTaloM TMOJXYYEHUS XUMHUYECKOrOo
o0pa3oBaHHA B paMKaX HW3YyYEHHUs CICHUAJIbHBIX €CTECTBEHHO-HAYYHBIX W
XUMUYECKUX  AUCUUILNIMH B By3aX W OpPraHu3alusX  CPEIHEro
npodeccuoHanbHOro oOpa3zoBaHus. B 3TOW CBA3M H3yueHUE MpeaAMeTa
«XUMUS» OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIMpeHHe U YriyOlneHue
TEOPETUYECKOM U MPAKTUYECKOM TMOATOTOBKM OOyYarolUXCsi, BbIOpPaBIINX
ompenenéHHpli  mpoduabr OO0ydeHWs, B TOM YHCJIE€ C TEPCIEKTUBOU
MOCJIENYIONMEro TMONIYYCHUSI XHUMHYECKOTOo O0pa3oBaHUS B OPTaHMU3AIUAX
npodeccruoHabHOro 0opazoBanus. Hapsiay ¢ atuMm, B cBete TpeboBanuit ®I'OC



COO k nmnaHupyeMbIM pe3yibTaTaM OCBOCHHUs (efepalibHON 00pa30BaTeIbHOM
MpOrpaMMbl CPETHETO OOIIEro O0pa30BaHMS H3YyUYCHHUE MpeaMeTa «XHUMUS»
OPUEHTHPOBAHO TAaK)X€ Ha pEIIeHHWEe 3a7ad BOCIHUTAHUSA W COLHUAIHHOTO
pa3BUTHS OOyYaromuXxcsi, Ha (POPMUPOBAHME Y HUX OOIMICMHTEIIEKTYyIbHBIX
YMEHHI, YMEHUN palMoHaIn3alud y4eOHOro Tpysa U 0000IMIEHHBIX CITOCOOOB
AESITETLHOCTH, UMEIOIUX MEXAUCIUTUTMHAPHBINA, HAATPEAMETHBIA XapakTep.

CocTaBisiromuMu npeaMeTa « XuMus» Ha ypOBHE YIITyOIEHHOTO U3yUeHUS
ABISIIOTCSA yDIyOn€HHble Kypchl — «Opranuyeckas xumus» u «OOmas u
Heopranuueckas xumusi». llpu omnpeaeneHun NOAXOAOB K OTOOpY W
CTPYKTYpPHOM OpraHu3ali COJAEP’KaHUs 3TUX KypCOB B Mporpamme Mo XUMHH
3a ocHOBy mnpuHATH nojoxkeHus DGI'OC COO o paznmuumsx 0a30BOro u
YOIyOJIEHHOTO YPOBHEN U3yUEHHUSI PEAMETA.

OcHoBy coaepxanust KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHWYeCcKass XUMUS» COCTABIISET COBOKYNHOCTh MPEAMETHBIX 3HAHUN U
YMEHHH, OTHOCALIUXCA K 0a30BOMY YPOBHIO U3YUEHHs MpEAMETa. JITa CUCTEMA
3HAHWM MONy4yaeT ONpeaeia€HHOE TEOPETUYECKOE AOIMOIHEHHE, MO3BOJISIOIIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OONbIIUKA O00BEM (PaKTOIOTHUIECKOTO
marepuana. Tak, Ha yrIyOJ€HHOM YPOBHE HM3y4Y€HHUs IpeaMmeTra obecrieueHa
BO3MOXKHOCTh 3HAYUTEJIBHOIO YBEJIMYEHUS OOBEMA 3HAHUM O XMUMHYECKUX
dIIEMEHTaX M CBOMCTBAaX MX COCAMHEHUN HAa OCHOBE PACIIMPEHUS U yIIyOIeHus
MPEICTaBICHUN O CTPOCHHUH BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX
NPOTEKaHUs] PEeaKIHif, paccMaTpUBaeMbIX C TOYKH 3PEHUS XUMHUYECKON
KUHETUKM M TepMOAMHAMUKU. M3ydueHHe Nepuoguueckoro 3akoHa U
[lepuoguyeckoil  CUCTEMbl  XUMUYECKHX  JJIEMEHTOB  Oa3upyeTcss Ha
COBPEMEHHBIX KBAaHTOBOMEXaHWYECKUX MPEICTABICHUAX O CTPOCHHUU aroMma.
XuMu4eckasi CBsI3b OOBSICHSIETCSI C TOUKH 3PEHHUSI SHEPTETHUECKUX M3MEHEHUHN
npu €€ 00pa3oBaHUM U pa3pyLIEHUH, a TAKKE C TOUKU 3PEHHUS] MEXaHU3MOB €&
oOpa3oBanus. M3yuenue THUNOB peakuui pgononHseTcs (OpPMUPOBAHUEM
IpeICTaBIEHUN 00 IEKTPOXUMUYECKHUX MPOIECCaX U AIEKTPOJIU3E PACIIABOB
U PacTBOpPOB BewleCTB. B Kypce OpraHM4ecKOM XUMHUM [PU PAaCCMOTPEHHUU
PEaKIMOHHON CHNOCOOHOCTH COEAMHEHUU yaenserca ocoboe BHUMaHUE
BompocamM 00 D3MeKTpOHHBIX d(pdexTax, O B3aUMHOM BIHUSHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJAEpPXKAHUE KypCOB XUMUU
yOIyOJIEHHOTO YPOBHS H3Y4YEHUs MJis KJIACCOB OMNPEAENIEHHOrO MpoQuiis
(rmaBHBIM 00pa30M Ha UX CTPYKTYPY U XapaKTep JOMOIHEHUH K o01Ieil cucreme
NpEIMETHBIX 3HAHMM) OKa3blBAlOT BIMSHHUE CMEXHble MpeaMeTsl. Tak,
HampuMep, B COAEp)KaHUU TMpeAMeTa IS KIACCOB XHUMHUKO-(DU3UYECKOTO



npodusis Oosbiioe 3HaYeHUE OyAyT UMETh 3JIEMEHThl Y4eOHOro mMarepuania mo
oOmed xumuu. [lpm u3yueHun npeamera B JAHHOM CJydae akUEHT Oyaer
ClellaH Ha OOIIHOCTh METOAOB ITO3HAaHMS, OOLIHOCTh 3aKOHOB M TEOPHM B
XUMHHU U B (DU3HMKE: aTOMHO-MOJIEKYJsIpHAs Teopusi (MOJIEKyNspHas Teopus B
¢u3KKe), 3aKOHBI COXPAHEHHUS] MACChl U DHEPrUH, 3aKOHBI TEPMOJUHAMUKH,
AIIEKTPOJIN3a, IPEACTABIEHUS O CTPOEHUH BEIIECTB U APYTOE.

B T0 )€ BpeMsa B coOmep)KaHMM IpeAMETa Ui KJIACCOB
XUMHKO-OMOIOTHYecKoro mpoduiss OonbIInii yaenbHBI Bec OyaeT HMETh
OpraHvyeckas XUMHUA. B 3TOM ciydae IpenocTaBiseTCs BO3MOXKHOCTB IS
0osee 00CTOSITENIBHOTO PACCMOTPEHUSI XMMHYECKOW OpraHU3alluM KIIETKH Kak
OMOJOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpPUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIUIbI, OE€NKH, YIJIEBOAbI, HYKJIECUHOBBIC
KUCJIOTBI U apyrue. [Ipu 3ToM 3HaHUS O cOCTaBe M CBOWCTBAX MPEACTAaBUTEIICH
OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIY)KaT OCHOBOM Ul U3YUYECHHUS
CYILIIHOCTH TIPOLIeCCOB (DOTOCUHTERA, AbIXaHUs, TUIICBAPECHHUS.

B mnnane ¢opMmHpoBaHHS OCHOB HAayyHOTO MHUPOBO33PEHUS, OCBOEHUS
OOIIIEHAYYHBIX METOIOB TO3HAHHUA M OIBITa MPAKTUYECKOTO MPUMEHEHUS
HAy4HbIX 3HAHUW H3y4YEHHE MpeaMeTa «XHUMHUS» Ha YIIyONEHHOM ypOBHE
OCHOBAHO Ha MEXIIPEJAMETHBIX CBSI35X C YYCOHBIMU MPEAMETAMU, BXOIAIIMMU B
COCTaB  IpeIMeTHbIX  obnmactell  «EcTecTBEHHO-HAy4HbIE  MPEAMETHI»,
«Maremaruka u uHpopmaruka» u «Pycckuil I3bIK U TUTEPATYPAY.

[Ipu u3yueHun yueOHOTrO mpeamera «XUMHs» Ha YyDIyOJEHHOM ypOBHE
TaKke, KaKk Ha ypOBHE OCHOBHOTO W CpemHero obmiero oOpa3oBaHusi (Ha
0a30BOM  ypOBHE), 3aJayeil MEpBOCTENIEHHOW 3HAYUMOCTH  SBIAETCS
dbopMupoBaHHE OCHOB HAyKM XHUMHM Kak 0OJacTU COBPEMEHHOIO
€CTECTBO3HAHUSA, TPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKa M OJHOTO W3
KOMITOHEHTOB MHUPOBOM KyJBTYphL. PerieHue 3Toil 3amauu Ha YIIyOJIEHHOM
YPOBHE U3y4YEHUs NPEIAMETA MPEAIONAracT peaIn3altio TaKUX LIeJIeH, Kak:

e (opMHpOBaHUE TPEJCTABICHUN: O MaTEpPUAIBHOM €IUHCTBE MHPA,
3aKOHOMEpPHOCTAX M II03HABAEMOCTH SIBIICHUM IIPUPONABI, O MECTE
XUMHHM B CHCTEME €CTECTBEHHBIX HAayK M €€ Beayled polMu B
00EeCreueHu YCTOMYMBOTO pa3BUTHUA YEJIOBEYECTBA: B PELICHUU
po0JIeM SKOJIOTHYECKOM, DHEPreTUUECKON 1 MUIIEBOM 0€3011acHOCTH, B
Pa3BUTUM  MEIWIMHBI, CO3JAaHUM HOBBIX MAarepHUaJIOB, HOBBIX
VMCTOYHHKOB DHEPTHH, B o0ecrieyeHun PalMOHAIIBHOTO
IPUPOJOTIONIB30BaHUsA, B (POPMHUPOBAHMM MHUPOBO33PEHUS M OOIIeH
KyJbTypbl  4YeJIOBEKa, a TakKe OJKOJIOTMYECKHM O0OOCHOBaHHOIO
OTHOLLIEHHUS K CBOEMY 3I0POBBIO M IIPUPOAHON CpPELIE;



e OCBOCHHME CHCTEMBbI 3HAHUW, JEXalUMX B OCHOBE XUMHUYECKOU
COCTaBIIAOLIEH €CTECTBEHHO-HAYYHOU KapTHUHBI Mupa:
(dyHAaMEHTAJIbHBIX MOHATHI, 3aKOHOB U TEOPUN XUMHUH, COBPEMEHHBIX
MPEACTABICHUN O CTPOEHUH BEILIECTBA HA PA3HBIX YPOBHSIX — ATOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAaJIMOJEKYJIIPHOM, O TEPMOAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUUYECKUX PEaKIUid, O
XUMHUYECKOM PAaBHOBECHM, pPacTBOpax M AUCIHEPCHBIX CUCTEMax, 00
OOIUX HAYYHBIX MPUHITUIIAX XUMHUYECKOTO TIPOU3BOJICTRA;

e (QopMmMHupoBaHHME Yy  OOydYalOIIMXCS  OCO3HAHHOIO  TOHUMAaHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XUMHUYECKUX 3HAHUU HJid OObSICHEHUS
KJIFOUEBBIX UJEH M MpoOJIeM COBPEMEHHOW XUMHH, JJisl OOBSICHEHUS U
MPOTHO3UPOBAHUSL  SABJICHUM, UMEIOIIMX  €CTECTBEHHO-HAYYHYIO
MPUPOAY; TPAMOTHOTO pEIICHHUs] TPOOJIeM, CBSI3aHHBIX C XUMUEH,
MPOTHO3WPOBAHUS, AHAIM3a M OLECHKH C TIO3WUIMUK SKOJIOTHYECKOU
0€30MacHOCTH  MOCHEACTBUM  OBITOBOM U MPOU3BOACTBEHHOM
JeSATEIbHOCTH YEJIOBEKAa, CBA3AHHOW C XMMHUYECKHM IPOU3BOJCTBOM,
UCIIOJIb30BaHUEM U MepepabOTKON BEIIECTB;

e ymIyOJEHWE TPEACTABICHUH O HAy4YHBIX METOAaX IIO3HAHMS,
HEOOXOIUMBIX JIJIsi MPUOOpPETEHUsT YMEHUU OPUEHTUPOBATHCA B MHUPE
BEILIECTB M OOBSICHEHUS] XMMHUYECKHMX SIBIICHUM, WMEIOIIUX MECTO B
NpUPOJIE, B MPAKTUUECKOM IESITEILHOCTH U MTOBCEIHEBHOM KU3HH.

B mane peanuzanuu nepBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIUX
(GYHKIUN 1ETTOCTHOM CHCTEMBI CPEIHET0 00IIero o0pa3oBaHus MPHU U3YUCHHUH
npenMera  «XUMHS» Ha YIIyOJI€HHOM YpOBHE OCOOYI0 aKTyaJdbHOCTh
MpUOOPETAIOT TAKKE LIEJU U 33]1a4H, KaK:

e BOCIIMTAaHHE YOEXIEHHOCTH B IIO3HABAEMOCTH SIBJIEHUN MPHUPOABI,
YBOXKCHHUS K TIPOIIECCY TBOPYECTBA B OOJIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX UCCIEAOBAHUNM B XUMHUH, (POPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e Da3BUTHE MOTHBAMU K OOYYEHUIO M MO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIMTAaHWIO Ha  OCHOBE  YCBOCHMA
00IIIeYEIOBEUECKUX IEHHOCTEH;

e pa3BUTHE T[O3HABATEIbHBIX HWHTEPECOB, HWHTEJUIEKTyaJIbHBIX H
TBOPUYECKUX CIOCOOHOCTEW oOyyaroumuxcsa, (HOpMHUpPOBAHHME Y HHX
CO3HATEJIbHOTO OTHOIIEHHS K CamMOOOpa30BaHUI0 U HENPEPHIBHOMY
0o0pa30BaHWI0 KaK YCJIOBHIO YCHEIIHOW TPo(ecCHOHAIbHOU U
OOIIECTBEHHON N1€ATEIbHOCTH, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO U MOTPEOHOCTH B 3I0POBOM 00pa3e *KU3HH;



e (opMupoBaHHE YMEHUM U HABBIKOB PAa3yMHOI'O MPUPOJIOINOIH30BAHMUS,
pa3BUTHE  JKOJOTHYECKOW  KYJIBTYphl, TPHOOPETCHHE  OIBITA
00IIIECTBEHHO-IIOJIE3HOM DKOJIOTHYECKOH AEITEIHLHOCTH.

OOmiee 4YMCIO dYacoB, MPEAYCMOTPEHHBIX JUISI H3YYCHHS XUMHH Ha
yIIyOJICHHOM YpOBHE cpelHero oOiiero odpasoBaHus, coctapiser 204 4acos:
B 10 xiacce — 102 ygaca (3 gaca B Henento), B 11 kimacce — 102 yaca (3 gaca B
HEJICITIO).



COAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHNYECKASA XUMUA

Teoperuyeckue 0CHOBBI OPraHH4YeCKON XUMMHU.

IIpenmer W 3HAaUYEHHE OpPraHUYECKOM XMMHUH, MPEIACTABICHUE O
MHOT000pa3uy OPraHNnYECKUX COETMHEHUM.

DJEeKTpOHHOE CTPOCHHME aroMa YIJIEpoAa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUS. BaneHTHbIe BO3MOXXHOCTH aroma ymiepoaa. XUMHUYECKas CBA3b B
OpPraHUYECKUX COEOUHEHMsX. Tumbl ruOpuaM3allMM aTOMHBIX OpOuTaneil
ymiepoaa. MexaHu3Mbl 00pa30BaHUSl KOBAJIEHTHOM CBSI3M (OOMEHHBIM U
JOHOPHO-aKIeNTOpHBI). TUIBl MNepeKpblBaHUS aTOMHBIX OpOuTaned, G- H
n-cBs3u. OpuHapHasi, 1BOMHAs W TpoitHas cBs3b. CHOCOOBI pa3phiBa CBsI3EH B
MOJIeKyJaX OpraHuyeckux BemiecTB. [loHsATHE O CBOOOAHOM pajuKaie,
HyKJIeohuie u AeKTpodue.

Teopuss cTpoeHuss opranumdyeckux coeauHennidi A.M. bytnepoBa u
COBPEMEHHBIC IIPEACTABIEHUA O CTPYKTYpPE MOJIEKYNl. 3HAU€HHE TEOpUU
CTPOCHUSI OpPraHWYECKHUX COCIMHEHUH. MONeKyIsspHbIE W CTPYKTYpHBIE
dopmynbl.  CTpykTypHble  (OpPMYJBl  pa3iMuYHBIX BUJOB: pa3BEpHYyTasd,
COKpall€HHas, ckeneTHas. M3omepus. Buael wn3oMepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAs. OJEKTPOHHBIE H(P(EKTbl B MOJEKYJaX OPraHUYEeCKUX
COEIMHEHUN (MHIYKTUBHBIN 1 ME30MEPHBIN 3(PPEKTHI).

[IpencraBinenne o kiaccupuKaluyd opraHudeckux BemiecTB. [loHsiTHe O
(bYHKITMOHATBHOU rpymnre. I'omormorusi. I'omomornueckue pAabL.
Cuctemarndeckass HoMeHKJaTypa opranudeckux coenunenudt (IUPAC) wu
TPUBHUAJIbHBIE HA3BaHUS OTACIIBHBIX ITPEACTABUTEIICH.

OcobenHoctu u KJIaCCU(pUKAIUSI OpraHUYECKUX peaKInid.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN B OPraHUYECKON XUMHH.

OKCIIEpUMEHTAJIBHBIE METOJBl M3Y4YEHHUs BELIECTB M UX IPEBpPALICHUM:
O3HAaKOMJIEHHE ¢ oOpasllaMH OpPraHMYECKUX BEIIECTB U MaTepHallaMh Ha UX
OCHOBE, ONBITHI IO IMPEBPAIICHUI0 OPraHMYECKHX BEIIECTB IPU HAarpeBaHUU
(rutaBneHue, OOyITIMBaHUE U TOPEHHE), KOHCTPYUPOBAHHE MOJAENEH MOJIEKYII
OpPraHUYECKUX BEILECTB.

Yriesoaopoasl.

Ankansl. ['oMonorudeckuil psij aikaHoB, oOuias Gopmysia, HOMEHKIaTypa
U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKaHOB,



Sp’-ruOpuaM3als aTOMHBIX OpOUTajedl yriepoga, o-CBsi3b. (DHU3HYECKHE
CBOMCTBA AJIKAHOB.

XHUMHYECKHE CBOMCTBA AJKAaHOB: PEAKLUUU 3aMELICHUs, U30MEPHU3ALUHU,
JNETUAPUPOBAHMS, IMKIU3AINH, IUPOIN3a, KpeKUHra, ropenus. [Ipeacrapnenne
0 MEXaHM3ME PEaKUi PaAuKaIbHOTO 3aMELICHUS.

Haxoxnenue B npupoze. CriocoObl MOTyYeHUs U IPUMEHEHUE aJTKaHOB.

Huxnoankanel. OO6mass  QopMyna, HOMEHKJIaTypa U  H30MEpHS.
Oco0eHHOCTH CTPOCHHUS W XHUMHYECKHX CBOMCTB MaibiX (IMKJIOMPOTIaH,
IUKIOOyTaH) M OOBIYHBIX (IIMKJIOMEHTAH, IMKJIOTEKCaH) IUKIOAIKAHOB.
CriocoObl MoJTy4eHHs] U MPUMEHEHHE IIMKI0AJKaHOB.

Ankenbl. ['oMonorudeckuii ps ajakeHoB, oo1as hopmyina, HOMEHKIATypa.
DJEeKTpOHHOE W NPOCTPAHCTBEHHOE  CTPOCHHE  MOJIEKYJ  AJIKEHOB,
Sp*-ruOpuIU3aIKs aTOMHBIX OpOUTAJIEN yIIepoaa, 6- U n-cBsa3u. CTPyKTypHas U
reoMeTpudeckas (Iuc-TpaHc-) uzomepus. DuU3NYECKHE CBONCTBA AaJKEHOB.
XHWMHUYECKUE CBOKCTBA: PEAKIIUU MPUCOCAUHEHHUS, 3aMEIICHUS B (.-TIOJIOKEHHE
IIPY ABOMHOM CBS3M, NOJMMEPHU3aUNHU U OKHCIeHHs. [IpaBniio MapkoBHHKOBA.
KadecTBeHHble peakuuu Ha JABOWHYIO CBs3b. CHocoObl TOMy4YeHHS U
MIPUMEHEHUE aJTKEHOB.

AJKa/IUEHBI. Knaccuduxanus aJKaJuEHOB (compsikEHHBIE,
W30JIUPOBaHHbIE, KyMyauposannvie). OCOOCHHOCTH DJIEKTPOHHOIO CTPOCHUS U
XUMHYECKUX CBOMCTB CONPSDKEHHBIX AUEHOB, 1,2- u 1,4-npucoenuHeHue.
[Tonumepuzanust conpsKEHHBIX UEeHOB. CrocoObl MOMYYEHUS] U TPUMEHEHHE
aJIKaJIMCHOB.

Anxunbl. [oMonorudeckuid psji ankuHOB, o011as popMyiia, HOMEHKJIATypa
U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AJIKUHOB,
sp-ruOpuau3ainus aTOMHBIX opOuTaneid ymiepoaa. Du3uMyeckue CBOICTBa
AJKUHOB. XHMMHUYECKHE CBOWCTBA: PEAKIUU MPUCOCAUHEHUS, NUMEPU3ALNU U
TpUMEpU3alUU, OKHUCIeHUs. KUCIOTHbIE CBOMCTBA alKMHOB, HWMEIOIINX
KOHIIEBYI0 TPOMHYIO CBA3b. KaueCTBEHHBbIE pPEAKIMM HA TPOUHYHIO CBS3b.
CrocoObl MoJy4eHHs] U1 NPUMEHEHHUE AJIKUHOB.

Apomarnyeckue yreBonopoabl (apeHsl). [oMomoruueckuil psij apeHos,
obOmass  ¢opMmyna, HOMEHKJIATypa W  HW30MEpHsi.  ODIEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHUE MOJeKylbl OeH3zona. dusmyeckue cBOWCTBA
apeHoB. XMMUYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIMHU 3aMeIEeHUs
B O€H30JIbHOM KOJIBLE U YIJIEBOJAOPOJHOM pPaJIMKAJIe, PEaKI[UU MPUCOETUHEHHS,
OKHCIIeHHE ToMOJIOTOB OeH3ouna. [IpencraBnenne 00 OpUEHTHPYIOIIEM JACHCTBHH
3aMeCTUTENe B OCEH30JbHOM KOJIbIIE Ha MPUMEpPE AaJIKWUIBHBIX PaJIUKaJIOB,
KapOOKCUIIbHOM, THIPOKCHIIBHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.



Oco0eHHOCTH XUMHUYECKHX CBOMCTB ctuposia. [lomumepusauus crtuposna.
CrocoObl MoJy4eHHs] U MPUMEHEHHE apOMATUYECKUX YIIIEBOAOPOIOB.

[Mpupomueiii ra3. IlomytHeie HedTanbie T1a3sl. Hedte u  eé
npoucxoxaeHue. KaMeHHbI yroinb M mpoaykTel ero nepepaborku. CriocoOsbl
nepepaboTKu HEePTH: TMEePEroHKa, KPEeKUHI (TEPMHUUYECKUH, KaTaJIUTHYECKHUH),
pudopmunr, nuponus. [lpoaykTel mepepaboTku HedTH, UX NPUMEHEHHE B
MIPOMBIIIEHHOCTH U B OBITY.

I'eHeTHUecKas CBA3b MEXAY Pa3INYHBIMU KJIACCAMH YITIEBOJOPO/IOB.

DJEKTPOHHOE CTPOEHUE TaJOre€HIPOU3BOIHBIX YITIEBOIOPOAOB. Peakunn
3aMEUIEHUs TajJloTeéHa Ha TUJIPOKCOTPYNIy, HUTPOTpyNNy, LUAHOTPYIILY,
amuHorpynmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CHUPTOBOTO
pactBOopa mENOUN. B3anMoOIECTBUE OUTaIOT€HAIKAHOB C MAarHUEM U IIUHKOM.
[lonsiTHE 0  METAUIOOPraHUYECKUX  coeAuHeHusx.  Mcmonb3zoBaHue
raJIOTEHIPOU3BOJAHBIX YIJIEBOJIOPOJOB B OBITY, TEXHHWKE U TIPU CHUHTE3E
OpraHUYECKHX BEILIECTB.

OKCNepUMEHTAJIbHBIE METO/bl M3YYEHHUs BEIIECTB W UX IMpPEBpalICHUM:
u3ydyeHne  (pU3MUEeCKMX  CBOWMCTB  YIIEBOAOPOAOB  (PacTBOPHUMOCTB),
Kaue€CTBEHHBIX pEaklui yIIeBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OecIBeUnBaHNE
OpOMHOM WJIM MOTHOM BOJbI, paCTBOpa MEpMaHraHaTa Kajus, B3auMOJICHCTBUE
aleTUJieHa ¢ aMMHUa4YHbIM pacTBOpoM okcuja cepedpa(l)), kadecTBeHHOE
oOHapyXeHue yIiepona M BOAOPOJAa B OPraHMYECKUX BEIECTBaX, MOJYyYEHUE
STUJIEHA U U3yYEHHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kojulekiusmu «Hedtb» u
«Yromp», ¢ oOpa3uamu IJlacTMacc, KaydyKOB U PE3UHbI, MOJEIUpPOBaHHE
MOJIEKYJI YIJIEBOJOPOAOB U TAJIOTEHIPOU3BOAHBIX YITIEBOIOPOIOB.

Kucnopoacoaep:kamme opranudeckne coeJHHEHNUsI.

[IpenenbHble OnHOATOMHBIE CHUPTBHL. CTPOEHHE MOJIEKYN (HAa IpUMEpE
MeTaHoJNa W d3TaHona). [oMmonormdeckuii psm, oOmas Qopmymna, uzomepws,
HOMEHKJIarypa u kiaccudukanus. Dusmdeckue CBOWCTBA MPeeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOAOpOIHBIE CBSI3M MEXKIYy MOJIEKYJaMU CIUPTOB.
XHUMHUYECKHME CBOMCTBA: pEaKlUMH 3aMEIIEHUs, JEruApaTalud, OKHUCICHUS,
B3aUMOJICCTBUE C OPraHMYECKMMU W HEOPraHWYECKHUMH KHCIIOTaMH.
KadecTBeHHass peakius Ha OJHOATOMHBIE CHUPTHL. JleWicTBUE »dTaHONA U
METaHoJla Ha opraHu3M uyernoBeka. CrocoObl MONMy4YeHUS U MPUMEHEHHE
OJTHOATOMHBIX CIIUPTOB.

[Tpocteie 3dupbl, HOMeHKIIaTypa U u3oMepusi. OCOOCHHOCTH (PU3UUECKUX
Y XUMHUYECKUX CBOMCTB.

MHOroaroMHble COUPTBI — ATUIEHIIMKOIb U [IHLEpUH. PU3HUUYECKUE U
XUMHAYECKHE  CBOWCTBA:  pEAKUMHM  3aMELICHUS,  B3aUMOJACHCTBHE  C



OpPraHUYECKMMHU W HEOPTaHWYECKHMHU KHCJIOTAMH, KAaYECTBEHHAsl peakius Ha
MHOTOaroMHble  cnupThl.  [IpeactaBieHne 0  MexaHU3ME  peakiui
HykieopuiIpbHOro 3amMenieHus. JleiictBue Ha opranm3m dYenoBeka. CrocoObl
MOJIy4EHHS U IPUMEHEHHE MHOITOATOMHBIX CIIMPTOB.

®enon. CTpoeHME MOJIEKYJIbI, B3aMMHOE BIIMSHHE THMAPOKCOTPYIIIBI H
O6eH3onbpHOTO siapa. dusznueckue cBoiicTBa Ppenosna. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB (peHona. KayecTBeHHble peakuuu Ha (eHosl. TOKCMYHOCTH (peHoda.
CrniocoObI monydeHus u npuMeHenue gperomna. @eHonapopmanbaeruiHas cMoa.

KapOoHunbHbIE COEAMHEHHUS — albJIeru/bl U KETOHbI. JIEKTPOHHOE
CTpoeHHE KapOOHMJIbHOW TIpynmnbl. [oMosornyeckue psabl ajibAETUAOB U
KETOHOB, o0mias ¢opmMmyiia, u3oMepusi 1 HomeHkarypa. dusnyeckue cBoiicTBa
anbJETU0OB M KETOHOB. XHMHUYECKHE CBOMICTBA aJbJETHJIOB M KETOHOB:
peakuuu npucoequHeHus. OKHUCIIEHHE allbJErUI0B, KAUECTBEHHbIE PEAKIIUN HA
anpyeruibl. CriocoObl NOTY4YEHUs U IPUMEHEHUE aJIbJIETH/I0B U KETOHOB.

OnHOOCHOBHBIE TpeneabHble KapOOHOBBIE KHUCIOTBL. (OCOOEHHOCTH
CTPOCHHSI MOJIEKY]l KapOOHOBBIX KHUCHOT. M3omepuss M HOMEHKJIaTypa.
dusuvecKkue CBOWCTBA OAHOOCHOBHBIX IMpPENEIbHBIX KapOOHOBBIX KHCIOT.
Bonoponubie cBsi3u MeXJIy MoJEKyJdaMH KapOOHOBBIX KHCIOT. XHUMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peaKus dTepUPUKAIINY, PEAKIIUH C yYaCTUEM
YIJIEBOAOPOJIHOTO pajukana. OCOOEHHOCTH CBOMCTB MYpPaBbUHON KHCIIOTHI.

[ToHsiTHE O TIPOM3BOAHBIX KApOOHOBBIX KHCIIOT — CIIOXKHBIX 3dupax.
MHoroo6pa3nue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEIPEACIbHBIX H
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JTMKapOOHOBBIX KHCJIOT,

TUAPOKCUKAPOOHOBBIX KUCHOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTE€apUHOBAsl, NMAJIBMUTUHOBAS, OJICUHOBAS, JIUHONLEBASA, NUHONEHOBAS KACIIOTHI.
CnocoObl oJTy4eHUs U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie »¢upsl. ['omonorudeckuii psia, oomas dhopmyiia, U30MEpHUs U
HOMEHKJaTypa. PU3nyecKue U XMMHUYECKUE CBOWCTBA: TUJPOJIM3 B KUCIIOU U
IEIIOYHOM CpeJIE.

XKuppl. Crpoenue, @uanyeckue M XUMUYECKHE CBOMCTBA >KHPOB:
TUAPONIN3 B KHUCIOW W TIeNodHON cpene. OCOOCHHOCTH CBOWCTB JKHPOB,
COJIepKalIUX OCTAaTKU HEMPEIETbHBIX )KUPHBIX KUCIOT. JKupbl B mpupoze.

MpI1a KaK COMM BBICHITNX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBHUE.

OO6mas xapaktepuctuka yrieBogoB. Knaccudukanus yrieBogoB (MOHO-,
IU- W 1noiaucaxapuiel). MoHocaxapuabl: DIIOK03a, (PYKTO3a, TralakTos3a,
pubo3a, ne3zokcupubO03a. PU3MYECKUE CBOICTBA M HAXOXKJCHHE B MPHUPOJIE.
dortocuHTE3. XHMMHYECKHE CBOWCTBA NIKOKO3bl: pEAKIUU C Y4aCTHUEM
CHUPTOBBIX M albJACTUIHON TPYMIM, COUPTOBOE W MOJOYHOKHUCIOE OpOKEHHE.



[IpuMeHEHNE TIIOKO3bI, €€ 3HAUEHUE B IKUZHEACSATEIBHOCTH OPraHU3MA.
Hucaxapuael: caxapo3a, MalbTo3a M JakTo3a. BoccraHaBnuBarolmue U
HEBOCCTaHABIIMBAKOIIME aucaxapubl. ['maponus nucaxapunoB. Haxoxnenue B
npupoje u npuMmeHeHue. Ilonmwcaxapuabl: Kpaxmal, DIIHUKOTEH W UEJUTH0I03a.
CrpoeHne MakpoOMOJIEKYJl Kpaxmaja, IIIMKOT€HAa U LEeJUIr0JI03bl. Pu3nueckue
CBOWMCTBAa Kpaxmajga ¢ LEJUIFJIO3bl. XHMUYECKHE CBOWCTBA Kpaxmala:
TUAPOJIN3, KAueCTBEHHas peaklusi C HOJOM. XHMHUYECKHE CBOWCTBA
HEJUTIONO3bl: THAPOIN3, TMoidydeHue »HPupoB 1emwtono3sl. I[lonstue o006
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHBIN MIETK).

OKCIIEPUMEHTAIbHBIE METO/ABl M3YUYEHUs BEIIECTB M HX IPEBPALICHUN:
pPacTBOPUMOCTh PA3MUYHBIX CIHUPTOB B BOJAE, B3aUMOJEHCTBHUE HTAHONA C
HaTpUEM, OKHCIIEHHE JTHJIOBOTO CIIMPTA B AJIBAETHJ HAa PACKAIIEHHOW METHOU
MIPOBOJIOKE, OKHUCIIEHHE 3THJIOBOTO CIHUPTa JUXPOMATOM Kajus (BO3MOXKHO
UCIIOJIb30BAHUE BUJICOMATEPHAIIOB), KaU€CTBEHHBIC PEAKIUU Ha albJICTUIBI (C
ruapokcuaoM nuammuHcepeOpa(l) u  ruapoxkcuaom  wmemu(ll)), peaxius
runepuHa ¢ rugapokcuaoM Menu(Il), xumudeckue cBoiCTBa pacTBOpa YKCYCHOM
KHUCJIOTHI, B3aUMOJICHCTBHE pacTBopa IIMOKO3bl ¢ ruapokcuaom menu(Il),
B3aMMOJICHCTBHE Kpaxmaya ¢ HOAOM, PEIICHUE SKCIEPUMEHTAJIbHbBIX 33/1a4 10
teMaM «CriupThl U henonb», «KapooHoBbie kucnoTbl. CoxkHbIE 3QUPHI».

A30TcojepsKalie OpraHudeckne coeJuHeHusl.

AMHMHBI — OpraHMYyecKue MpOu3BOAHbIE aMMmuaka. Kriaccudukarms
aMUHOB: anudaruyeckue W apoMaTHuecKHe; IMEepPBUYHbIC, BTOPUYHBIE W
TpetuuHble. CTpoeHue MoJIeKyl, o0mmas GpopMyiaa, H30MepUsi, HOMEHKJIATypa U
¢u3nueckue cBoMcTBa. XHMMHUYECKOE CBOWCTBA alu(aTUYECKUX aMHUHOB:
OCHOBHBIEC CBOMCTBa, aJIKWIMPOBAHUE, B3aUMOJICUCTBUE MEPBUYHBIX AMUHOB C
a30TUCTON KUCIOTOU. COJIM aJIKUIIaMMOHHUS.

AHWINH — TpEACTAaBUTENIb AMUHOB apomaruueckoro psnga. CrpoeHue
aHuWiIvMHA. B3aumHOE BIMAHME TpPYyIIl aTOMOB B MOJEKYJIE aHUJIMHA.
Oco0eHHOCTH XMMHYECKHUX CBOMCTB aHWIMHA. KadecTBeHHbIE peakuuud Ha
anuauH. CrnocoObl MOMy4YeHUST M MpUMEHEHHE anudaTuuyecKux aMHUHOB.
[Tony4yeHue aHWIMHA U3 HUTPOOEH3071a.

AmuHokucnoTel. Homenknarypa u uzomepusi. OTenbHble IPEeACTaBUTENN
0-aMUHOKHCJIOT: TDJIHIUH, ajJaHuH. @Ou3nueckue CBOMCTBA aAMHUHOKHUCIIOT.
XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT Kak aM(OTEpHBIX OpPraHUYECKUX
COEIMHEHUM, peakuus IMOJIMKOHAEHCAUU, O0pa3oBaHUE MENTHIHOM CBS3H.
buonorudeckoe 3HayeHne aMMHOKUCIOT. CHUHTE3 U TUAPOIU3 MENTUIOB.



benku kak npuponHeie nonumepsl. [lepBuuHas, BTOpUYHAs U TpEeTUYHAs
CTpYKTypa OenkoB. XMMHUECKHE CBOMCTBa OCIKOB: THAPOIMU3, JCHATypauus,
KaueCTBEHHBIE PEaKI[MU Ha OEJIKU.

OKCIEPUMEHTAIbHBIE METO/Abl W3YYEHHUs BEIIECTB W UX MPEBPALICHUA:
pacTBOpeHHE OENIKOB B BOJIE, JICHATypalus OENKOB IMPHU HArpeBaHUU, 1IBETHHIC
peakiui Ha OenKH, pEHIeHHe OSKCIEePUMEHTANIBHBIX 3aJad [0 TeMaM
«A3oTconepKaiue — OpraHuveckue  coeAuHeHus» U «Pacmo3HaBaHue
OpPraHUYECKUX COCTUHECHUIN.

BricokoMmosIeKyJIIpHBbIE COeIMHEHHUS.

OCHOBHBIE  TMOHATHUS XUMHUU  BBICOKOMOJICKYJISIPHBIX ~ COCIMHEHMA:
MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIUMEPHU3AIUU, CPEIHSS
MosieKyJisipHas macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJICKYJISIPHBIX
COEIMHEHU — TTOJIMMEPU3ALIMS U TTOJIUKOHICHCAITHSI.

[Tonmumepnbie marepuanbl. IlnacTMaccsl (TIOJUATUIIEH, MOJMIPOIUIIEH,
NOJMBUHWIXJIOPU, TOJUCTUPOJ, MOJIUMETHIMETAKPUIIAT, MOJUKAPOOHATHI,
nonvdTHIeHTepedTanar). Y Twin3anus 1 nepepadboTka miacThka.

DOnacToMephl:  HATypajdbHbIA  KaydyK, CHHTETHYECKHE  KaydyKH
(OyTanneHoBBIHN, XJTIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HarypalibHble (XJIOMOK, IIEPCTh, WIENK), HCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIABCaH ).

[Tonumepsr CIEIUAIBHOTO Ha3HAUYCHUS (Tedon, KeBJIIap,
AIIEKTPOIPOBOISAIIINE MOTMUMEPHI, OMOpa3iaraeéMpie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METO/Abl M3YYEHHUs BEIIECTB M UX MPEBPALICHUN:
O3HAKOMJIEHWE ¢ oOpa3liaMd TPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJJaCTMAcC, KaydyKOB, PEIICHHE OHKCIEPUMEHTAIbHBIX 3a/lad [0 TeMe
«Pacrno3HaBaHue 1m1acTMacc U BOJIOKOHY.

Pacuétnbie 3anaun.

Haxoxnenue monekynsapHOil (OpMyibl OPraHMYECKOTO COCIUHEHHUS T10
MacCOBBIM JOJISIM 3JI€MEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXICHUE
MOJICKYJIpHON (OPMYJIbl OPraHUYECKOTO COEIMHEHUs Mo Macce (00bEmYy)
MPOJIYKTOB CrOpaHusi, MO KOJMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB
pEaKIMy W/WIM HWCXOIHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYpHOU (Gopmyrbi
OpraHUYEeCKOrO BEIIECTBA HA OCHOBE €ro XMMHUYECKUX CBOMCTB MJIM CIIOCOOOB
MOJIyYeHUsI, OTpeieSIieHUe JOIU BBIXOJA MPOAYKTa PEaKIUU OT TEOPETUUYECKHU
BO3MOXXHOTO.

MexnpenmMeTHbIE CBS3H.

Peanuzanuss MeXNpeaIMETHBIX CBS3€W IPU H3YUYEHUHU OPraHUYECKON
xumuu B 10 Kiacce OCYIIECTBISIETCS YEpe3 HCIONIb30BAaHUE Kak OOIIUX



€CTECTBEHHO-HAy4YHbIX IOHATUW, TaK U MOHITHH, NPHUHATHIX B OTAEIbHBIX
MpeIMEeTax €CTeCTBEHHO-HAYYHOTO IUKJIA.

OOmme ecTecTBEHHO-HAy4YHbIC TOHSATHUS: SIBICHWE, Hay4yHBIA (axT,
TUIOTe3a, TEOpHs, 3aKOH, aHaju3, CUHTE3, Kiaccudukauus, HaOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEb, MOJIETTUPOBAHHE.

®duzuka: Marepusi, aroMm, OJJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYyIa,
SHEPreTUYECKUIl YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSIHUE
BEIIECTBa, (PU3NYECKUE BEIUYUHBI, €AMHULIBI U3MEPEHUS, CKOPOCTh, YHEPIHs,
Mmacca.

buonorus: knerka, opraHu3M, 3KOCHUCTEMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBINA U reTepoTpOdHBINA TUII TUTAHUS, OPOKEHHE,
(doTtocuHTE3, AbIXaHUE, OEJIKH, YIIEBOABI, JKUPbI, HYKJIECUHOBBIE KHUCIIOTHI,
(hepMEeHTHI.

['eorpadus: nmone3Hble HCKONaeMble, TOIUIHBO.

TexHonorus: numieBble MNPOLYKTHl, OCHOBBI PALIMOHAIBHOIO IHUTaHU,
MOIOLIME CPEJICTBA, MaTepUalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIACC

OBIIAS N HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XMMUH.

AtoM. CoCTaB arOMHBIX sep. XUMUYECKUH d1eMeHT. M3oTonsl. CTpoeHue
AIIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIEC YKCJIa. DHEPrETUUECKHE YPOBHU U
noaypoBHHU. ATOMHBIe opOuTtanu. Kinaccupukanus XuMUIECKUX 3JIEMEHTOB (S-,
p-, d-, f-anementsl). Pacnpeznenenue 37ME€KTPOHOB IO ATOMHBIM OpPOUTAISIM.
DJEeKTpOHHbIE KOHQUTYypalMyd aToMOB  BIIEMEHTOB  IEPBOr0O—4eTBEPTOTO
MEPUOJOB B OCHOBHOM U  BO30YXKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(UTYpaluy HOHOB. DJIEKTPOOTPULIATEIIBHOCTb.

Ilepuonnueckun 3akoH u llepuoguueckass cucremMa XUMHYECKUX
anementoB .M. MenneneeBa. CBsI3p  NMEPUOAMYECKOTO  3aKOHA U
Ileproanueckoil CUCTEMBI XMMHUYECKUX DJJIEMEHTOB C COBPEMEHHON TEOpHUEU
CTPOCHHMSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX M CJIOXKHBIX BELIECTB IO Ipynmnam U
nepuojiaM. 3HaueHue nepuoandeckoro 3akona JI.M. Menneneena.

XuMHUYeCcKass CBI3b. BUIbl XMMHUYECKOW CBSI3U: KOBAJICHTHAs, WOHHA,
MeTajuinueckas. Mexanu3ambl 00pa30BaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIA U
JOHOPHO-AaKIENTOPHbIA.  DHeprua W JiuHa  CBI3W.  [lodspHOCT®,



HaIlpaBJIECHHOCTh M HACBHIIIAEMOCTh KOBAJIEHTHOW CBsi3U. KpaTHble CBs3H.
BonoponHas cBsa3b. MexXMONEKyIApHbIE B3aUMOIECUCTBUA.

BajleHTHOCTh W BaJIEHTHbIE BO3MOXHOCTH aroMoB. CBsI3b 3JEKTPOHHOU
CTPYKTYpbl MOJIEKYJl C HX TE€OMETPUYECKUM CTPOEHUEM (Ha IIpUMEpE
COEIMHEHUI PIIEMEHTOB BTOPOIO MEPHOIA).

IIpencraBieHne O KOMIUIEKCHBIX coeAuHeHUsX. CocTaB KOMIUIEKCHOTO
MOHA:  KOMILUIEKCOOOpa3oBaTellb,  JIMTaHAbl.  3HAYEHUE  KOMIUIEKCHBIX
coenquHeHuu. [IoHsTHE O KOOPAMHALMOHHON XUMHH.

BemecTtsa MOJEKYISPHOTO M HEMOJEKYJSIPHOIO CTPOEHMs. THIIBI
KPUCTAJUIMUECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[Tonstue o nucrnepcHbix cucreMax. Mictuaubie pactBopsl. [IpencraBnenne
0 KOJUIOMJHBIX pacTBopax. CrnocoObl BhIpaKE€HUS KOHUEHTpAIMUd PacTBOPOB:
MaccoBas J0JI1 BEIIECTBA B PACTBOPE, MOJISIpHAST KOHUEHTpanusa. HaceieHHbie
Y HEHACBIIIEHHBIE PACTBOPBL, pACTBOPUMOCTh. KpucTaiioruaparsl.

Knaccudukanuss ¥ HOMEHKJIATypa  HEOPraHUYECKUX  BEIECTB.
TpruBHanbHbIE Ha3BaHUA OTHEIBHBIX IPEACTABUTENIEN  HEOPraHUYECKHUX
BEILIECTB.

Knaccudukamuss  XuMUYECKMX  peakiii B  HEOPraHWYECKOM U
OpraHUYECKOM XMMHH. 3aKOH COXPAHEHHS MACChl BEILIECTB; 3aKOH COXPAHEHUS U
MpEBpaIEHUs] DPHEPTUM TIPU XUMHUYECKHX peakuusx. TemioBble 3PEGEeKThI
XUMHYECKUX peakuuil. TepMoXxuMuieckue ypaBHEHUS.

CKOpOCTh XMMHUYECKOM peakluu, €€ 3aBUCUMOCTb OT pa3JIMYHBIX
¢dakropoB. [oMorennsle u rereporeHHble peakiuu. Karanus u kaTanu3aTophi.

OOpartuMble W HEOOpaTMMbIE peakluH. XUMUYECKOE pPaBHOBECHE.
Koncranta xumMuueckoro paBHoBecHs. DakTOpbl, BIUAIOLIIME HA IOJOXKEHUE
XUMHYECKOTO PaBHOBECHS: TEMIIEPATYPA, NABICHUE W KOHIICHTPALUN BEILECTB,
yyacTtByromux B peakuuu. [Ipunnun Jle [llarense.

Onexrponutudeckas auccoruaius. CuiibHbIE W CcIa0ble DIEKTPOJIUTHI.
Crenenp nuccounanuu. Cpena BOIHBIX pacTBOPOB: KUCJIOTHAs, HEUTpabHAas,
menoyHas. Bogoponnsiii nokazarens (pH) pactBopa. ['maponus coneit. Peakiiuu
HMOHHOTO OOMEHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHbIE  peakuuu. (CTeneHb  OKHUCIICHHS.
OkucnuTenb M BOCCTAaHOBUTENb. [Ipoliecchl OKHCIEHUS M BOCCTAaHOBIICHUS.
Bakneiilime OKHCIUTEINM W BOCCTAHOBHUTENU. MeTol 3JE€KTPOHHOrO OanaHca.
DIEKTPOIU3 PaCTBOPOB U PACIIABOB BEILIECTB.

OKCIEPUMEHTAIbHBIE METO/bl U3YYEHHUs BEIIECTB W UX MPEBPAILICHUNA:
pa3lIoKEHUE IIEPOKCHIA BOAOPOLAa B IPUCYTCTBUU KaTalau3aropa, MOZAECIH
KPUCTAJUIMYECKUX  PEHIETOK, IMPOBEICHHUE peakiMii HOHHOro oOMeHa,



ONPENIETIEHUE CPENIbl PACTBOPOB C MOMOIIBI0 UHAUKATOPOB, U3yUYEHUE BIIUSHUSA
pa3nuuHbIX (aKTOPOB HAa CKOPOCTh XUMHUUYECKOM PEaKIUUu U TOJIOKCHUE
XUMHUYECKOTO PABHOBECHSI.

Heopranuyeckasi xumusi.

[Tonoxenne HemeTtamioB B llepuonnueckoil cHCTEME XUMHUYECKUX
anementoB J[.M. MenneneeBa M OCOOEGHHOCTH CTPOCHHMS HMX aTOMOB.
®du3nyeckre CBOMCTBA HEMETAJIOB. AJIOTPOIUS HEMETAIIOB (Ha MpuUMeEpe
KHCIIOpoaa, cephl, pocdopa u yrieposaa).

Bonopon. [Monydenue, ¢pusndeckre U XUMHUYECKUE CBOMCTBA: PEAKIIMH C
METAJJIAaMH W HEMETAJJIaMH, BOCCTAHOBUTEJBHBIE CBOMCTBA. [WIpuasbl.
TonnuBHBIE AIIEMEHTHI.

I'anorensl. Haxoxaenue B npupoze, cnocoObl NOAy4YeHUs, PU3NIECKUE U
XAMUAYECKUE CBOMCTBA. ["anorenoBOIOPOABI. Baxnenmmue
KHCIIOPOJICOIEPKAIIUE  COEIUHEHHS  TaJOTCHOB. Jlaboparopuble U
IPOMBIIIJIEHHBIE CITOCOOBI OMy4YeHHUs rajJoreHoB. [I[puMeHeHre rajJoreHoB U uxX
COCIMHECHUM.

Kucnopon, o3o0H. JlaboparopHbie W MPOMBITIUICHHBIE CTIOCOOBI TIOTyYCHHUS
kucioposa. Ounyeckue 1 XMMHUYECKHE CBOKMCTBA U IPUMEHEHHUE KUCIOpOaa U
030Ha. OKCHUIBI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupoje, CIOCOObI MOMy4YeHUs, (Ppu3nueckue u
xumuueckue cBoiictBa. CepoBomopon, cyiabduabl. Oxcupa cepwi(1V), okcua
cepri(VI). CepHucras u cepHas KHCIOTHI U HX coiau. OCOOCHHOCTH CBOMCTB
cepHoM KucIoThL. [IpuMeHenue cepol U €€ COeTUHEHU.

A3zotr. Haxoxnenue B mpupoze, CrnocoObl MonydeHus, (u3nuecKkue u
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpuUibl. Okcuabl aszora. A30THCTasg H
a30THasg KHUCJIOTBI W uX colih. OCOOEHHOCTH CBOMCTB a30THOM KHCIIOTHI.
[IpuMeHeHne a30Ta U ero COSIMHEHUH. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxaenue B mpupoje, crnocoObl MOIydeHus, Gpusndeckue u
xumuueckue corictBa. ®ochunsl u pochun. Oxcuasl pocdopa, GpochopHas
kuciora u e€ conu. IIpumenenue docdopa u ero coenuneHuit. dochopHuie
yI0OpeHus.

VYriepon, HaxokaeHWe B mpupofe. AJUIOTpONHBIE MOIUDUKAIUY.
®u3znyeckue M XUMHUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yrepogoM. Oxcup yriepoaa(ll), okcun yrnepona(IV), yroapHast kuciora u e€
cojiu. AKTUBUPOBAHHBIN yrojb, aacopouus. OymiepeHsl, rpapeH, yriepoaHbie
HaHOTPYOKU. [I[pruMeHeHne POCTHIX BEIIECTB, 00Pa30BAHHBIX YTIIEPOIIOM, U €r0
COCIMHECHUMU.



Kpemunii. Haxoxxnenue B npupoze, crnocoObl moiayyeHus, pusndeckue u
xumuueckne cBoictBa. Oxcun kpemuusi(IV), kpemHHeBast KUCIOTa, CUITUKATHI.
[Ipumenenne kpemHusi U ero coeauHeHuid. CTEKIIO, €ro MOJy4YeHHUE, BUIbI
CTEKJIA.

[Tonoxkenne wmetaiioB B [lepuoanueckodt cucTeMe XUMHUYECKHX
a5ieMeHTOB. OCOOEHHOCTH CTPOEHHUS AMEKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.
O6mue ¢usnyeckune cpoiicTBa MeTaioB. lIpuMeHeHHe MeTayuioB B OBITY U
TexHuke. CIiiaBbl METaJIOB.

DJEKTPOXUMUYECKUM psifi HanpspkeHud wMertauioB. OOmmMe crocoOsl

NOJTy4eHUS METaJUIOB: TUIPOMETAILTYprus, MUPOMETAILUTYPIHs,
anekrpometamutyprud. Ilonstue o xoppo3uu meramioB. CnocoObl 3alIUThl OT
KOppO3UH.

O6mast xapakTepuctuka MetaymioB [A-rpynmsl [lepuogudeckoit cucTemsl
XUMUYECKUX dJeMeHToB. Harpuii u xkanuil: mnomydeHue, ¢u3nuecKkue u
XUMHYECKNE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEMIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka MmetaiioB [IA-rpynnst [leproanueckoit cuctemsl
XUMUYECKUX DJIEMEHTOB. MarHuii W KaibIUil: TONy4YeHHE, (PU3NUECKUE U
XUMHUYECKUE CBOWCTBA, NPUMEHEHHUE IPOCTHIX BEIIECTB M HUX COCIWMHEHHM.
XKécTkoCTh BOJBI U CTIOCOOBI €€ YCTPAHEHHUS.

ANOMUHUN: TOJlydeHHe, (QU3MYECKHME W XHUMHYECKHE CBOICTBA,
MIPUMEHEHUE MPOCTOrO BEIIECTBA M €ro COeNUHEHH. AMQOTEepHbIE CBOMCTBA
OKCHJIA Y THAPOKCUJIA AITFOMUHUS, TUAPOKCOKOMILICKCHI A TFOMUHUSL.

OOmiast xapakTepucTHKa MeTaioB To0ouHbiX moarpynm (b-rpyrm)
[leproanueckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB.

@u3nUeCcKre U XUMUYECKHE CBOMCTBA XpOMa M €ro coenuHeHnn. OKCHIbI
u rugapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u nuxpomarsl, UX
OKHCJIUTEIbHBIE CBOMCTBA. [lonyueHue u npumMeHeHue xpoma.

DOU3NYECKUE W XHMHUYECKHUE CBOKWCTBA MapraHlia U €ro COCIUHCHUU.
Baxnenimue coegunenuss wapranma(ll), mapranna(IV), wmapranna(VI) u
mapranua( VII). [lepmanranar kanus, €ro OKUCIUTENbHbIE CBONCTBA.

Ou3nyecKne W XUMHYECKHME CBOMCTBA KE€Jle3a U €ro COCIMHEHH.
Oxkcunbl, tuapokcuasl u conu xenesa(ll) u sxeneza(Ill). Ilomyuenuwe wu
IPUMEHEHHE JKEJIe3a U €ro CILJIABOB.

DU3NYECKUE U XUMUUYECKHUE CBOMCTBA MEAU U €€ coenuHeHui. [lonydyenne
Y IIPUMEHEHUE MEIU U €€ COCAMHEHNU.

[Muuk: momydenue, GU3MUECKUE U XUMHUYECKUE CBOMCTBA. AMQoTepHBIC
CBOWCTBA OKCHMJAa M THUIPOKCHAA LHUHKA, THUAPOKCOKOMIUIEKCHI ILIMHKA.
[IprMeHeHnE HMHKA U €T0 COEAMHEHU.



OKCIEPUMEHTAIbHBIE METO/ABl M3YYEHUs BEIIECTB M UX IPEBPALICHUN:
M3yuyeHue 00pas3loB HEMETaIOB, TopeHue cepsl, pocdopa, xene3a, Maruus B
KHCIJIOPOZIE, M3Y4YEHUE KOJUIEKUMH «MeTamibl W CIUIaBb», B3aUMOJEWUCTBHE
HIEJOYHBIX W IIEJIOYHO3EMENbHBIX  METAJUIOB €  BOAOW  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJAECOMATEPUAIOB), B3aUMOJICHCTBME IIMHKA M JKele3a ¢
pacTBOpaMM KHUCIOT U IIeNIoYei, KaueCTBEHHbIE peaklUd Ha HEeOpraHU4ecKue
AHUOHBI, KATUOH BOJIOPOAA M KaTMOHBl METAJUIOB, B3aUMOJECHCTBUE
TUAPOKCUIOB aTIOMHUHUS U [IMHKA C PaCTBOPAMM KHCJIOT U LIEJIOUYEH, pellIeHHE
AKCIIEpUMEHTAJIbHBIX 3a/1a4 1o TeMaM «['anorens», «Cepa u €€ COeUHEHUS»,
«A3or u Qochop M uX coeAuHEHUs», «MeTalbl TIABHBIX MOATPYIID»,
«Metanbl MOOOYHBIX TOATPYIIID.

XumMHus ¥ ’KU3Hb.

Ponmp xumum B oOecrieueHWH YCTOWMYMBOTO pa3BUTHUSI UYEJIOBEUECTBA.
[TondaTrie © Hay4yHBIX METOAAX TO3HAHMS W METOJOJIOTUM HAy4YHOIrO
uccnenaoBanus. HayuHble TpUHIUIIBI OpraHU3alUd XUMHYECKOTO IIPOU3BOICTBA.
[IpombliiieHHBIE CMIOCOOBI TMOJTYYECHHUS BXKHEHIIMX BeHIECTB (Ha MpUMeEpe
MPOU3BOJCTBA aMMHAKa, CEPHOM KHUCIOTHI, MeTaHoiya). I[IpoMbIluieHHbIE
CIOCOOBI TMOJYYEHUSI METAUIOB W CIUIABOB. XHMHUYECKOE 3arpsi3HCHUE
OKpyXaroliei cpeapl W ero mnocieactBus. Pomb xuMum B obecrieueHUU
HHEPreTUYeCcKoi 0E30MacCHOCTH.

XuMusi W 300poBbe uenoBeka. JlekapctBeHHble cpeactsa. llpaBuna
WCIIOIb30BAHUSl JIEKAPCTBEHHBIX IpenaparoB. Poiab XuUMHM B pa3BUTUHU
MEJIULIUHBI.

XYMUSI TUIIU: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE J00aBKU. Poib XxuMuu B
oOecreyeHnu NUIIeBo 0€301acHOCTH.

Kocmernueckue u napgromepnsie cpenactsa. beitoBas xumusd. IIpaBuiia
0€30mMacHOr0 MCIOJB30BaHMS TPENapaTroB OBITOBOM XWMHH B TIOBCEIHEBHOM
KU3ZHU.

XUMHUSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENbHbIE MAaTEPHUAIIbI (LIEMEHT,
0eToH).

Xumuss B CEIbCKOM xo3siicTBe. OpraHudeckue U MUHEpPAJIbHbIC
yI0OpeHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUaibl, Kpacku, CTEKIIO, KEpaMHUKa.
Marepuainsl 11 31eKTpoHUKU. HaHOTEXHOIOT M K.

Pacuérnble 3anaun.

Pacuérel: Macchl BemecTBa min 00bEMa ra3oB MO U3BECTHOMY KOJTUYECTBY
BEIIECTBA, Macce WU O00BEMY OJHOTO U3 YUYacCTBYIOLIUX B PEAKIMH BEILECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJHO W3



BEUIECTB MMEET MPHUMECH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTa
peaKuuu, €ciau OJHO W3 BEUIECTB JAHO B BHJIE PAacTBOpa C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAcCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJMA W MOJISIPHOU
KOHLICHTpAallMM BELIECTBA B PAaCTBOPE, JIOJM BBIXOAA NPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3ZMOMKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanmst MeXnpeIMETHbIX CBA3€d MNpuU  HM3ydyeHUH oOuieil u
HEOpPraHM4eCKOM XuMuH B 11 Kiacce OCylIeCTBIAETCA 4epe3 UCIOIb30BAHUE
KaKk OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U TIOHSTHM, TPHUHSATHIX B
OTIEJBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TIOHSTHUSA: SIBJICHUE, HAy4yHbId (HaKT,
TUIIOTE3a, TEOpHs, 3aKOH, aHAJIM3, CHUHTE3, KiacCU(UKalus, NEPUOUYHOCTD,
HaOIIOZICHUE, H3MEPEHHE, IKCTIEPUMEHT, MOJIeITh, MOJICTUPOBAHNE.

@dusuka: marepus, MUKPOMHUDP, MAKpOMHUp, aTOM, OJJIEKTPOH, IIPOTOH,
HEUTPOH, HOH, H30TONbl, pPaJNOAKTUBHOCTb, MOJIEKYJla, JHEPreTHYECKU
YpPOBEHb, BEILECTBO, Te€l0, OOBEM, arperarHoe COCTOSHHME BEILECTBa,
UJCaTbHBIA Ta3, (U3UYECKHE BEIUYHMHBI, CIUHUIBI H3MEPEHUS, CKOPOCTH,
JHEprus, Mmacca.

buonorusi: knetka, opraHusM, 3KocHcTeMma, Ouocdepa, MeTabOIU3M,
MaKpo- U MHUKPODIJIEMEHTHI, OCJIKH, KUPHI, YIJIEBOAbI, HYKIEMHOBBIC KHUCJIOTHI,
(hepMeHTbI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

[eorpadusi: MuHEpanbl, TOPHBIE TOPOABI, TIOJE3HBIE HCKOTAeMbIE,
TOILJIMBO, PECYPCHI.

TexHonorus: XUMUYECKas MIPOMBIIIJIEHHOCTb, METAJLTyprusl,
CTPOUTEIIbHBIE MATE€pHUaNbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOACTBO, MHUILIEBAS
MPOMBIIIJIEHHOCTh,  (papMalieBTUYECKasi MPOMBIILJIEHHOCTh, MPOU3BOACTBO
KOCMETHYECKHUX IMpenaparoB, MPOU3BOJACTBO KOHCTPYKLIHOHHBIX MATE€pHUANOB,
AIIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA IIPOT'PAMMLBI  T1IO
XUMUN HA VIJIYBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBUU C CHCTEMHO-JIESITEILHOCTHBIM IOJIXOA0M B CTPYKTYpE
JIMYHOCTHBIX PE3yJBTATOB OCBOEHUS NpeAMeTa «XHUMUS» Ha YPOBHE CPEIHETO
o01rero o0Opa3oBaHUsl BBIJEICHBI CJEAYIOIIME COCTABISAIONIUE: OCO3HAHUE
00yJaronMMHCS POCCUUCKON TPaKIAHCKOM MJACHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO,  CAMOCTOSITEIBHOCTH W CAaMOOINPEACICHUI0;  HAJW4HE
MOTHBAallUM K OOYY€HHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolIUXcs
PYKOBOJICTBOBATbCSI TMPHUHSATHIMA B OOIIECTBE TMpaBWIaMHM U HOPMaMU
MOBEJICHUSI; HAJIMYUE MPABOCO3HAHUS, YKOJIOTUUECKOU KYJIbTYPhI; ClIOCOOHOCTD
CTABUTH LIEJIU U CTPOUTH )KU3HCHHBIC TIAHBI.

JIMYHOCTHBIE PE3YJbTaThl OCBOCHUSI MpeAMETa «XUMHUS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEILHOW W TMPAKTHUYECKOW AESITEIBbHOCTU
o0Oydaronuxcs B MpoIecce peain3aluu 00pa3oBaTeIbHON AEATEIbHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS NpeAMETa «XUMHS» OTPAXKAKT
c(hOpMHUPOBAHHOCTh OIBITA TO3HABATCILHOW W IMPAKTHYECCKOW IESATEIBHOCTH
o0ydJaronuxcs B Mpolecce peannuzanuu 00pa3oBaTesIbHON JeATeIbHOCTH, B TOM
YHCJIC B YaCTH:

1) rpamaaHCKOr0 BOCIIUTAHUSA:

OCO3HaHUS  OOyYaIONIMMHCS  CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBOXKCHHS K 3aKOHY U IPABOIIOPSIKY;

NPEACTABICHUS O COLMAIBHBIX HOpPMax M IpaBWIaX MEXKIUYHOCTHBIX
OTHOIIICHHUH B KOJJICKTHBE;

TOTOBHOCTA K COBMECTHOW TBOPYECKOM MAEATEIBHOCTH IPU CO3MAHHU
Y4EOHBIX TIPOCKTOB, PEIICHUH YYeOHBIX U ITO3HABATEIIHHBIX 3a/1a4, BHIITOJIHCHUH
XUMHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TNMPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHATU3€ PA3IMUHBIX BUJIOB YUECOHOU JIESITEIHLHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHMS:

IIECHHOCTHOTO OTHOIIEHHWSI K MCTOPUYECKOMY W HAYYHOMY HACJICIUIO
OTEUECTBEHHOIN XMMUH;

YBaKEHUsI K TPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUU U MPAKTUUECKOTO
NPUJIOKEHUST XUMHHM, OCO3HAaHHUS TOrO, YTO JAHHBIE HAYKU €CTh PEe3yJbTar



JUIMTENIbHBIX ~ HAOMIONEHUM, KPOMOTIUBBIX 3KCHEPUMEHTAIBHBIX TOUCKOB,
MOCTOSTHHOTO TPY/Aa YUYEHBIX U MPAKTUKOB;

MHTEpeca M IM03HABaTEIbHBIX MOTHUBOB B MOJIYYECHHH M TOCIEAYIOIIEM
aHanu3e  uWHGOpPMAMK O  TEPENOBBIX  JOCTIDKEHHUSX  COBPEMEHHOM
OTE€YECTBEHHON XUMMHH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TTOBEICHNUS,

CIIOCOOHOCTM  OIICHMBATh CUTyalldd, CBS3aHHbIE C XUMHYECKUMH
ABICHUSIMH, W TPUHUMATh OCO3HAHHBIE pEIICHHS, OPUECHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U MOCTYIKH CBOUX TOBAPHUILEH C
MO3UIIMHA HPABCTBEHHBIX U TMPABOBBIX HOPM M C YYETOM OCO3HAHUS
MOCJIEICTBUN MOCTYIIKOB;

4) popMupOBaHMS KYJIbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 30pOBOr0 W 0Oe3zomacHoro oOpasza KU3HH,
HE0OXOIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOmroieHns TpaBmwi 0e30macHOro oOpaIrieHusi ¢ BEIIeCTBaMH B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYJOBOM JEATEILHOCTH;

MMOHWMAHUS IIEHHOCTU TIPaBWJI HWHIWBUAYAJIBHOTO W KOJJIEKTUBHOTO
0€30MacHOr0 TMOBEJCHUSI B CHUTYaIUSX, YTPOXKAIOIIMX 30POBBIO M KU3HU
JIIONICH;

OCO3HAHMS  MOCJIEACTBUM M HEOPUATUS  BPEOHBIX  MPHUBBIYEK
(ymotpeOsieHus aJIKoroJist, HAPKOTUKOB, KypeHUs);

5) Tpy10oBOro BOCIIUTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-HCCJIEI0BATEIbCKON
JESTENHPHOCTH, OOIIECTBEHHO TIOJE3HOW, TBOPYECKOM W JAPYTHX BHUIAX
NeSITENHbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTUE B PEIICHUH NPAKTUUYECKUX 3a/1ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YUYEHHUI0 Npodeccuil pa3auvyHOro pojaa, B
TOM YHCJIE HA OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBXXEHHUS K TPYILY, JTIOASIM Tpy/Ja U pe3yJibTaTaM TPYIO0BOM NeITebHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY WHJIMBUIAYAJIBHOW TpaeKTOpUU
oOpazoBaHus, Oyayiiel mpodeccuu U pean3aluv COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JTUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB
1 TTOTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHUS



HKOJIOTUYECKH 1EJIeCO00Pa3HOT0 OTHOUIEHUS! K MPHUPOAE KaK HCTOUHHUKY
CYIIECTBOBAHHUS KU3HU HA 3€MIIE;

MMOHMMAHUS TJI00AJIBHOTO XapaKTepa 3KOJOTMUECKHUX MpoOJieM, BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSHUE ITPUPOAHON U COLUAIBHOM CPEBI;

OCO3HAHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHXKEHUM XUMUU IS
pELIeHUsT BOMPOCOB PAIMOHATBHOTO MPUPOAOTIOJIH30BAHUS,

AKTUBHOTO HENPUSATHUS JICUCTBHM, MPUHOCAIIMX BpPEd OKpPYKaOLIEH
MPUPOJHON Cpeie, YMEHUSI MPOrHO3UPOBATh HEOIATOMPUATHBIE IKOJIOTHUECKUE
MIOCJIEICTBUS IPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPALLATD HX;

HaJu4usi PAa3BUTOrO  DKOJOTMYECKOTO  MBINUIEHUS, OKOJIOTHYECKON
KYJIbTYPBI, ONbITA JEATEIBHOCTH JKOJIOTMYECKON HAIPABICHHOCTH, YMEHHS
PYKOBOJICTBOBATHCS UMW B MMO3HABATEIILHOM, KOMMYHUKATUBHOW U COLMAIBHOMN
MPAKTUKE, CIOCOOHOCTH U YMEHHS aKTHBHO MPOTUBOCTOSTH HUJICOJIOTHH
xemo(obuwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHU U 00IIIECTBEHHOU MPAKTUKH;

MOHUMAaHUS CHenu(DUKN XUMHUM KaK HayKd, OCO3HAaHUA €€ pPOJu B
(GhOopMHUpPOBAaHUHU PAIMOHAIBHOIO HAYYHOTO MBIIUICHHUS, CO3aHUH LIETOCTHOTO
MpeACcTaBIeHUs] 00 OKpY’KArOIeM MUpPE KaK O €IMHCTBE MPUPOJIbI U YEIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEW U PEIICHHH MpPOOJeM COXpPaHECHUS
MIPUPOJAHOTO PABHOBECHUS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMUHU JUIsI COBPEMEHHOM
UMBWIN3ALUHA: B €€ T'YMaHHCTHUYECKON HANpaBICHHOCTM M Ba)XXHOW pOJIM B
CO37IJaHMM HOBOM 0a3bl MaTepUAIBHON KyJIBTYpbl, B PEIICHUU TIJ100AIBHBIX
npoOJIeM yCTOMYMBOTO Pa3BUTHUSI YETOBEUYECTBA — ChIPHEBOM, YHEPIETHUUECKOM,
MUIIEBOM W DKOJIOTUYECKOW  O€30MacHOCTH, B Pa3BUTHH  MEIUIIUMHBI,
o0ecreyeHn yCIOBUN YCIEITHOTO TPYJa U IKOJIOTUYECKH KOM(POPTHOM KUZHU
Ka)I0T0 YieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IMOHUMAHHUSl CYHIHOCTH METO/IOB
MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCTIOIL30BaTh
MOJy4aeMble 3HAHUS JJI1 aHAIN3a U O0BSICHEHUS SIBIICHUN OKPYKAIOIIETo MUpa
U TMPOUCXONAIIUMX B HEM HW3MEHEHWH, yMeHHus JeliaTb OOOCHOBaHHBIC
3aKJIIOYEHUS HAa OCHOBE HAy4YHBIX (JAKTOB M MMEIOIIUXCS JAHHBIX C IIEJBIO
MOJIYy4YE€HUS I0OCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mMpoobiieM B pealbHbIX )KU3HEHHBIX CUTYyAIlHUsX;

MHTEpeCca K MTO3HAHUIO, UCCIIE0BATENBCKOMN NESITENbHOCTH;



TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OO0Opa30BaHUIO U
caM000pa30BaHWI0, K AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHWUW MO XUMHH B
COOTBETCTBHH C KU3HCHHBIMH MMOTPEOHOCTSAMH;

WHTEpeca K  OCOOCHHOCTSIM  Tpyda B pa3iIuyHbiX  cdepax
npoeCCHOHAIIBHOM JIeATETHPHOCTH.

METAHNPEMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE PE3yJIbTaThbl OCBOCHHMS MPOrpaMMbl IO XUMHUM Ha
YPOBHE CPEIHET0 00IIero 00pa3oBaHus BKIIOUAOT:

3HaYMMBble A (OpMHUpPOBAHHMS ~ MHUPOBO33PEHHSI  OOydarouIuxcs
MEXIUCIUIUTMHAPHBIC (MeXTIpeAMETHBIE) oOllleHayYHbIE TIOHSATHSI,
OTpaKaOIIUe IEJTOCTHOCTh HAyYHOW KapTHUHBI MHUpa M CHEeHH(PUKY METOIOB
MO3HAHUSI, HCIOJb3YEMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEPrusi, sIBJICHUE, MPOLIECC, CUCTeMa, HAy4YHBbIM (PaKT, MPUHIUII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEeIOBaHUE, HAOMIOJEeHHUEe, H3MEPEHUE,
SKCIIEPUMEHT U JIpyTHUE);

YHUBEPCAJIbHBIE y4cOHBIC JICUCTBUS (mo3HaBaTebHbIE,
KOMMYHHUKAaTHBHbIC,  PETYISATHBHBIE), oOecreduBampIime (GopMupoBaHue
(YHKIIMOHAIBHOW TPAaMOTHOCTH U COIUAJIBHOM KOMITETEHITUU 00yJarOIuXCs;

CIIOCOOHOCTH o0y4Jaronuxcs HCTIOJIb30BaTh OCBOCHHEIC
MEXKMCIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUSI U  yHUBEPCAJIbHbIC
y4eOHbIe ICUCTBUS B ITO3HABATEIHLHON U COIUATILHOM MPAKTUKE.

MertanpeaMeTHbIE PE3YyIbTaThl OTPAXKAKOT OBJIAJCHHE YHUBEPCATbHBIMU
y4eOHBIMU  [1O3HABaTEIbHBIMU, KOMMYHHUKAaTUBHBIMU U  PETYISATHUBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1elCTBUSA

1) 6a3oBbI€e JJOrHYeCKHE IeHCTBUSI:

CaMOCTOSITeIbHO  (OPMYIMPOBATh W aKTyaJM3UpOBaTh  MPoOIEMY,
paccMarpuBarh €€ BCECTOPOHHE;

ONpENENATh LEeNU ACATEIbHOCTH, 3ajilaBasi mapameTpbl U KPUTEPUU UX
JOCTH)KCHHUS, COOTHOCUTH PE3YJIbTaThl MACATECIBHOCTU C TMOCTABJICHHBIMU
LIEJISIMU,

HCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JIOTMUYECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTepHbIE MPU3HAKKU MOHSITUN U YCTaHABIMBATH UX B3aUMOCBS3b,
MCITOJIb30BaTh COOTBETCTBYIOINIUE TMOHATUS JJI1 O0BSICHEHUS OT/IETbHBIX (DAKTOB
U SIBJICHUM;



BbIOMpaTh OCHOBaHWS M KPUTEpUU Ul KiIacCU(PUKALMM BEIIECTB U
XUMHUYECKUX PEaAKLUN;

YCTAHABIMBAaTh IPUYMHHO-CIEACTBEHHBIE CBA3M MEXIYy H3y4aeMbIMU
SBJICHUSMU;

CTPOUTHb JIOTMYECKHE PACCYKICHHUS (MHAYKTUBHBIE, IETyKTHUBHBIE, I10
aHAJOTUM), BBISBIATh 3aKOHOMEPHOCTU U MPOTHUBOPEUHS B pacCMaTpPUBAEMBIX
ABJICHUAX, (POPMYJIMPOBATH BHIBO/IbI U 3aKIIFOUEHUS;

NPUMEHATH B MPOLECCE IO3HAHMS  MCIOJB3YEMBIE B  XHMHH
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIHM, NPeoOpa3oBbIBATH  MOJAEIbHBIC
OpPEACTaBIEHUs — XWMHUYECKUH 3HAaK (CHUMBOJ) DJJE€MEHTa, XUMHUYECKas
dbopMyna, ypaBHEHHE XHMHUYECKOW pEAKUUU — TMPU PELHICHUU Y4eOHBIX
MO3HABATEIBHBIX W MPAKTUYECKUX 3a7ad, MPUMEHSATHh HA3BaHHBIE MOJEIbHBIE
IIPEICTABIICHUS ISl BBISBJICHUS XapaKTEPHBIX MPHU3HAKOB U3y4YaeMbIX BEILECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBble HCCJIeN0BaTeIbLCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJOB HAy4YHOIO MO3HAHMS BEIECTB U XUMHUUYECKUX
pEaKLHNii;

dbopmynupoBaTh LENM W 3a7add  UCCIENOBaHUs, HCIIOJIb30BATh
IIOCTABJIEHHBIE U CaMOCTOSITEILHO C(HOPMYIMPOBAHHBIE BONPOCHI B Kau€CTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIsi (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMH CAMOCTOSATEIBHOIO IUIAHUPOBAHHUS W IPOBEICHUS
YUYEHUYECKUX 3KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HA0I0aTh 32 XOJJOM
IpoILECCa, CaMOCTOSITEIbHO MPOTHO3UPOBATh €r0 PE3ynbTaT, (popMyIupoBaTh
0000IIeHHsT U  BBIBOABI  OTHOCHTEJIBHO  JOCTOBEPHOCTH  PE3YJbTaTOB
MCCJIEI0BaHNUs, COCTABIATh 000CHOBAHHBIN OTYET O MPOJEIAHHON padoTe;

MpuoOpeTaTb OMNBIT YYEHUYECKONM MCCIENOBATENbCKOW U MPOEKTHOM
JESITEIbHOCTH, MPOSBIATh CIIOCOOHOCTh M TOTOBHOCTHh K CaMOCTOSITEILHOMY
IIOMCKY METOAOB pELICHUs MPAaKTUYECKUX 3a4ad, NPUMEHEHUIO Pa3JIMYHBIX
METO/IOB IMO3HAHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTHUPOBATHCS B pa3IUYHBIX VUCTOYHUKAX uHpOopMaIH
(HayyHO-TIOMyJIApHAsl JIUTEpaTypa XHUMHUYECKOTO COJIEpXaHUs, CIpPaBOYHbIC
nocobust, pecypcel MHTepHera), aHanu3upoBaTh WHOOPMALMIO PA3THYHBIX
BUJIOB U (POpM MNpPEACTABICHUS, KPUTUUECKH OLICHHBATh €€ JOCTOBEPHOCTh W
HEIIPOTUBOPEYNBOCTb;



(GopMynIMpOBaTh 3aIPOCHl U IPUMEHITH PA3IUUYHbIE METO/IBI IPU TIOUCKE U
orbope wuH(pOpPMaLMK, HEOOXOAMMOW JUIs BBIIOJIHEHHUS Y4YeOHBIX 3a/1ad
OIPEIEIIEHHOIO THUIIA;

npuoOpeTaTh OMBIT UCHOIb30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh ONTUMalbHYI0 (QOpMYy MpEACTaBICHUS
uHpopmaluu (cxemsl, rpaduKu, AMarpaMmsbl, TaOIHILbI, PUCYHKH U JPYTHE);

WCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KayeCTBE CpEACTBa IpU padore ¢
XUMHUYECKOM HH(pOpManuel: NPUMEHITh MEXIpeaIMeTHble ((dusnueckue u
MaTeMaTHYeCKHUE) 3HaKU U CUMBOJIBL, (hOpMYJIbl, aO0OpeBUATypbl, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIHMYCCKHUC CPCACTBA HAITIAIHOCTH.

KomMMyHMKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBHS:

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI B XOJI€ AUAJIOra
W/WIU TUCKYCCHM, BBICKA3bIBaTh UJIeU, (POPMYJIMPOBATh CBOU MPEIIIOKEHUS
OTHOCHUTENBHO BBINOJIHEHHS NIPEMIOKEHHOM 3a1a4H;

BBICTYIIaTh C IIPE3EHTALNEN PE3yJabTaTOB NO3HABATEIIBHOW NESTEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOATENIBHO MM COBMECTHO CO CBEPCTHUKAMM IIPH
BBITIOJTHEHUM  XMMHUYECKOTO OKCIIEPUMEHTa, TMPAKTUYECKOW pabdoThl 1O
UCCJIEIOBAaHUIO CBOMCTB M3yYaeMbIX BEIIECTB, pealn3aluu y4eOHOro MpoeKTa,
1 (OpMyJIMPOBATh BHIBOABI IO PE3yJIbTaTaM MPOBEAEHHBIX UCCIEI0BAHUN Ty TEM
COIVIaCOBAHUS MO3UIMI B X0I€ 00CYKICHUS 1 0OMEHAa MHEHUSIMHU.

PeryisiTuBHBbIC YHUBepcaJbHbIEe YUeOHbIE 1eliCTBUSA:

CaMOCTOSITENIHO IIJIAHUPOBaThb W OCYLIECTBIIATH CBOKO IMO3HABATEIbHYIO
NEeSTENbHOCTD, OIpeAesss e€ LedW W 3a/ladd, KOHTPOJIHUPOBAThb U IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh MpEAJIaraéMblil ajaroput™m JACUCTBUN MpHU
BBIMIOJTHEHNH YYEeOHBIX M HCCIENOBAaTeIbCKUX 3a7ad, BBIOMpaTh Hawmboiee
7h(dEKTUBHBIN CMOCO0 WX pemieHUs C Y4ETOM MOJyYCHHUS HOBBIX 3HAHUMA O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIICCTBIIAITb CAMOKOHTPOJIb ACATCIbHOCTH Ha OCHOBC CaMOdaHaJIn3a H
CaMOOIICHKH.



HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHble  pe3yabTaThl OCBOCHHUSI IpOorpaMMbl MO XUMHHU Ha
yrIyOaEHHOM YPOBHE Ha YPOBHE CpelHero oOmiero o0pa3oBaHHs BKIIOUAIOT
cnerupuyeckue s yaeOHOro mpeaMera « XuMus» HaydHbIe 3HAHUS, YMEHUS U
CrocoObI IEHCTBUN TI0O OCBOEHUIO, HHTEPIIPETAIIMU U TPEOOpa30BaHUIO 3HAHUA,
BUJBI JICSITEILHOCTHU IO MOJYYEHUIO HOBOTO 3HAHWS U MPUMEHEHUIO 3HAHUH B
Pa3JIMUHBIX YYECOHBIX CUTYAIUSX, & TAK)KE B PEabHbIX KU3HEHHBIX CUTYyaIUsX,
CBA3AaHHBIX C XUMHUEW. B mporpamme Mo XuUMHUHM NOPEIMETHBIE PE3YJIbTAThI
MPEACTABIEHBI IO TOJIaM U3yUYECHHSI.

10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckas XuMUsD)
OTPaXKaroT:

c(hOpMUPOBAHHOCTH IMPEJCTABICHUI: O MECTE M 3HAYCHUU OPraHUYECKOM
XUMUH B CHCTEME €CTECTBEHHBIX HayK M €€ PO B 00SCIIEUeHUH YCTOMUYUBOTO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOIEM IKOJIOTUUECKOM, IHEPTETUUECKOM
M TUIIEBOM O€30MacHOCTH, B Pa3BUTHUM MEIUIIUHBI, CO3JaHUM HOBBIX
MaTepuajgoB, HOBBIX HCTOUYHHMKOB JHEPTHHM, B OOECHEUCHHH PALUOHAIBHOTO
MIPUPOIOTIONIB30BaHNS, B (POPMHUPOBAHMH MHPOBO33PEHUS W OOIICH KYJIBTYpPBI
YeJIOBeKa, a TakKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOTHOU CPEJIE;

BIIQJICHUE CHUCTEMOM XUMHUUYECKHUX 3HAHHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIaralIMe TMOHATUS — XUMHUYECKHH OJJIEMEHT, aToM, SJIpOo U
AJIEKTPOHHAsE 000JI0YKa aroma, S-, p-, d-aToMHBIE OpOWTANIM, OCHOBHOE H
BO30Y)KJIEHHOE COCTOSIHUS aToMa, THOpUAM3alMs aTOMHBIX OpOWTAaJIe, HMOH,
MOJIEKYJa, BAJEHTHOCTh, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb OKHUCJIEHUS,
XUMHUYECKasi CBsI3b, MOJIb, MOJISIDHAasE Macca, MOJSPHBIA OO0BEM, YIIIEpOMHBIN
ckeneT, (yHKIMOHANbHAS TPYIINa, pajauKan, CTPYKTypHbIE  (OPMYIIBI
(pa3BEépHYTHIE, COKpAIllEHHBIC, CKEJIETHBIC), H30MEPUS CTPYKTypHas W
IPOCTPAHCTBEHHAs (Te€OMETpUYECKasi, ONTUYECKasi ), U30MEPhI, TOMOJIOTHYECKHIM
pAll, TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPOA- U a30TCOACPKAIIUE OPTaHUUYECKUE
COCIMHEHUS, MOHOMEpP, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHbBIC
COEIMHEHUS; TEOpUHU, 3aKOHbI (mepuoguyeckui 3akoH JI. M. MeHneneena,
TEOpHUs CTPOCHUS OpraHnyeckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHECHUS
Macchl BEIIECTB, 3aKOH COXPAHECHUS M MPEBPAILCHUS SHEPTUU MIPU XUMHUYECKUX
peakiusx), 3aKOHOMEPHOCTH, CHMBOJINYCCKHI SI3BIK XHUMUH,
MHPOBO33PEHUYECKHUE 3HAHUSA, JIEXKAIIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKMX SIBJICHMH; TMPEICTABICHUS O MEXaHU3Max



XUMHUYECKUX peaxkuui, TEPMOAUHAMUYECKUX 51 KUHETUYECKUX
3aKOHOMEPHOCTSIX WX IMPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB W TPyMI
aTOMOB B MOJICKYJIaX (MHIyKTUBHBIA B ME30MEPHBIH A((HEKThI, OpUEHTAHTHI | 1
Il poma); dakTomormueckue CBEICHHS O CBOWMCTBAX, COCTaBe, IOJYYECHHUH H
0€30MacHOM HCIIOJIb30BAaHUM BAXKHEUIIMX OpPraHUYECKUX BEHIECTB B OBITY U
MPAKTUYECKOM  JEATETbHOCTH 4YeJIOBEKa, OOIIMX HAyYHbIX MPUHITUIIAX
XUMUYECKOTO  MPOM3BOJACTBA (HAa MpUMepe MPOU3BOACTBA  METAHOIA,
nepepadoTku HeTH);

c(hOpMHPOBAHHOCTh YMEHUI: BBISBISTh XapaKTEPHbIC MPU3HAKHA TTOHITHH,
yCTaHaBIMBAaTh WX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE IIOHSITHUS
IIPY OIIMCAHUM COCTaBa, CTPOEHHUS U CBOMCTB OPTraHUYECKUX COCINHEHUM;

c(hOpMHPOBAHHOCTh YMEHHIA:

WCMOJIb30BAaTh XUMUYECKY) CUMBOJIMKY U1 COCTABIICHUS MOJIEKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX U CKEJETHBIX) (opMys
OPraHUYECKUX BEIECTB;

COCTAaBJIATh YPABHEHHMS XHMHUYECKHX PEAKIMHA M PACKPBIBATh HX
CYIIHOCTBb.  OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN  IOCPEICTBOM
COCTaBJICHHS DIIEKTPOHHOTO OallaHca ITHX PEaAKIUi, peakiuii HOHHOT0 0OMeHa
IIyTEM COCTABJIEHUS UX MOJIHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHU;

W3TOTaBIMBATh  MOJENHM  MOJIEKYJl  OpPraHMYECKHMX  BEIIECTB  JUIA
WJUTIOCTPALIMM X XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTb YMEHUH: YCTAHABIIMBAaTh  NPUHAJICKHOCTD
W3YUYECHHBIX OPraHUYECKUX BEUIECTB II0 MX COCTaBY M CTPOCHHUIO K
ONpEAeNEHHOMY KJIAcCy/TpylIie COEIWHEHUW, JaBaTb KM Ha3BaHUS IO
cuctemarnuecko HomeHknatrype (IUPAC) w mnpuBomuTh TpHUBHUAIbHBIC
Ha3BaHUS JJI1 OTAEIBHBIX MPEACTABUTENECH OPraHMYECKHUX BEIIECTB (3THUJIEH,
aleTWICH, TOJYOJd, TIUIEPUH, OSTUICHIIINKOIb, ¢eHol, (opmanbaerus,
aueTanbleru/l, aleToH, MypaBbrUHasl KMCIIOTA, YKCYCHAsl KMCIIOTa, CTEapUHOBAs,
OJIEMHOBAs!, MAJbMUTHUHOBASI KUCJIOTHI, TIMIIMH, aJlaHUH, MajlbTo3a, (QPyKTO3a,
AHWIMH, TUBUHWII, U30IIPEH, XJIOPOMPEH, CTUPOI U JPYTHE);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEIECTSATh BHUJ XUMUYECKOW CBSI3H B
OPraHUYECKUX COETUHEHMSIX (KOBaJICHTHAs W HOHHAsl CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSTH TOJIOKEHUSI TECOPUM CTPOCHUS
opranuueckux BemectB A. M. bytnepoBa mjisi oObSICHEHUSI 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT UX COCTaBA U CTPOCHHS;

chOpMHPOBAaHHOCT, YMEHHMM  XapaKTepu30BaTb COCTaB, CTPOCHUE,
¢u3NYecKne U XMMUYECKUE CBOWMCTBA TUIIMYHBIX MPEACTABUTENECH pa3IMYHBIX



KJIACCOB  OPraHMYECKUX BEIIECTB: AaJKAaHOB, IMKJIOAJIKAHOB, AaJKEHOB,
aJIKaJMeHOB, aJIKWHOB, apOMaTUYECKUX YTIIEBOJOPOIOB, CIIUPTOB, albICTHIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, NPOCTBIX M CIOXKHBIX J(PUPOB, KHUPOB,
HUTPOCOCTUHCHUN U aMHHOB, aMUHOKHCIIOT, O€JIKOB, yIIIEBOJOB (MOHO-, - H
MOJINCAXapUJIOB), WUTIOCTPUPOBATh T'€HETHYECKYH0 CBSI3b MEXIYy HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUi C HUCIOJH30BaHUEM
CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTh YMEHHS TMOATBEPKIATh HAa KOHKPETHBIX MpPUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPTaHUYECKUX COCTMHCHUI
OT KPaTHOCTH W THIA KOBAJEHTHOH CBSI3U (G- M TM-CBSI3M), B3aMMHOTO BIIMSIHUS
aTOMOB U T'PYIIN aTOMOB B MOJIEKYJIAX;

c(hopMUPOBAHHOCTD yMEHUS XapaKTEepPU30BaTh WCTOYHHKH
VIJIEBOJOPOJTHOTO ChIphsi (HE(Th, MPUPOAHBIA Ta3, Yrojb), CHOCOOBI €ro
nepepaboTKH ¥ MPAKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepadOTKU;

c(hOopMUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX
METOaX  T[O3HaHWUA —  HAOMIONEHWU, UM3MEPEHHH, MOJCIUPOBAHUH,
AKCIIEPUMEHTE (peaibHOM U MBICICHHOM) U YMEHHUS IPUMEHSATH 3TH 3HAHUS;

chOpMHUPOBAaHHOCTh ~ yMEHHUS  IPUMCHATH  OCHOBHBIC  OIEpAIlUU
MBICITUTEIFHON JIeATEIbHOCTH — aHaju3 M CUHTE3, CpaBHEHHE, 000O0IIeHHE,
CHUCTEMATU3allMI0, BBISBICHUE TPUUYUHHO-CIEACTBEHHBIX CBSI3eM — s
W3YUYEHUSI CBOMCTB BEILIECTB U XUMUYECKHUX PEAKIIN;

c(hOopMHPOBAHHOCTH YMEHUM: BBISBIIATH B3aUMOCBS3b XUMUYECKUX 3HAHUN
C MOHATUSIMU U MPEACTABICHUSMH JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB
JU1s1 60J1e€ 0CO3HAHHOTO MOHUMAHUS CYIITHOCTH MaTepUaJbHOTO €IMHCTBA MUPA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS 0 OPraHUYECKOW XMUMUU JJI1 OOBICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO TPUPOLY;

c(hOpMHPOBAHHOCT, YMEHUH: TMPOBOAUTH PACUETHI TO XUMHYECCKUM
dbopMmynaM ¥ ypaBHEGHHSIM XHUMHUUYECKUX pEaKIuid ¢ HCIOJb30BAaHUEM
¢busnyeckux BenuuuH (Macca, OOBEM Ta3oB, KOJWYECTBO BEIIECTBA),
XapaKTEPU3YIOMIUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PAcu€Thl IO
HAXOXKJICHUIO XUMUYECKON (QOpMYsbl BEIIECTBA IO WM3BECTHBIM MAaCCOBBIM
JTOJISIM ~ XMMHYECKHUX  JJIEMEHTOB, IPOAYKTaM  CrOpaHus, IIJIOTHOCTH
ra3z000pa3HbIX BEIICCTB;

chOpMUPOBAHHOCTh ~ YMEHHI: TPOTHO3HPOBATH, AHAIU3UPOBATH U
OIICHMBATh C MO3UIIMHA AKOJOTMYCCKOM OC30ITaCHOCTH MOCJIEACTBUS OBITOBOM M
IIPOU3BOJCTBCHHOM JIEATCIIBHOCTH UYEJIOBEKa, CBSI3aHHOM C IepepadOTKOM
BEIIECTB, HCIOJb30BaTh TOJYYCHHBIC 3HAHUS ISl TPUHATUS TPaMOTHBIX
pelieHuii mpoosieM B CUTYaIUAX, CBI3aHHBIX C XUMHEH;



c(hOpMHPOBAHHOCTh YMEHUI: CAMOCTOSTEIBHO TJIAHUPOBATH U TPOBOAUTD
XUMUYECKUNA HKCIEPUMEHT (TOJYyUYeHHE W H3YUYEHHUE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIIEBOJOPOJAOB PA3JIMYHBIX KJIACCOB W
KHUCJIOPOJICOICPIKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTATbHBIX
3a/lad IO PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIOACHHEM MpaBuUII
Oe3omacHOro oOpalleHHsl ¢ BEHIeCTBaMU M JabOpaTopHBIM 00OPYIOBAaHUEM,
dbopmynupoBarh 1elb HCCIEIOBAaHUS, MPEACTABIATh B pa3audyHOil (popme
PE3YNIBTATHI SKCIIEPUMEHTA, aHAJTU3UPOBATh U OIIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHIA:

coOroIaTh MpaBUiia IKOJIOTUYECKH 11e71eCO00Pa3HOT0O MOBEICHUS B OBITY U
TPYJAOBOM AEATEILHOCTH B LIENAX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIICH
MIPUPOHOM Cpebl U JOCTUIKEHUS €€ YCTOMYUBOTO Pa3BUTHS,

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JEWCTBUSI HAa JKUBBIE OPraHU3MBbI
ONPEIEIIEHHBIX OPraHNYECKUX BEIIECTB, MIOHMMAs cMbICH rokaszarens [1/K;

aHAJIM3UPOBAThH 1EJIECO00PA3HOCTh MPUMEHEHHSI OPTraHUYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUI: OCYILECTBIATH LEJICHANPABICHHBIM MOUCK
XUMUYECKOM WHGOpMAallMM B  pa3IWYHBIX HCTOYHMKAX (HAydHas U
y4ueOHO-Hay4Has JIUTepaTypa, CpelicTBa mMaccoBod MH(popmaiuu, HTEepHET U

Ipyrue),  KPUTUYECKH  aHaJIU3UPOBaTh  XUMUUYECKYI0  HHGOpMaIHIO,
nepepadarbiBaTh €€ U UCHOJb30BaTh B COOTBETCTBUU C MOCTABJICHHON y4eOHOM
3a1a4en.

11 KUIIACC

[IpenmeTHBIe pe3yibTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XUMUSD) OTPaKAIOT:

c(hOpMHPOBAHHOCTh TIPEJCTABICHUN: O MaTEpPHAILHOM EIMHCTBE MHPA,
3aKOHOMEPHOCTSX M IO03HABAEMOCTH SIBJICHHUM MPHUPOJBI, O MECTE M 3HAUCHHUH
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ PO B 00ECIIEUEHUH YCTOMYUBOTO
pPa3BUTHS, B PEHICHUU IMPOOIEM 3KOJIOTHYCCKON, SHEPTECTHUCCKOW U MHINECBON
0€30MacHOCTH, B Pa3BUTUU MEAWMIIMHBI, CO3TaHUH HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB DHEPTUH, B 00€CTICUEHNN PAllMOHATIHFHOTO TIPUPOIOIOIE30BAHMS, B
GhopMUPOBAaHUN MHPOBO33pECHHUSI W OOIIEH KyJIBTyphl YEIIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO M IPUPOTHOM
cperne;

BJIQJICHUE CHUCTEMON XUMHUYCCKMX 3HAHWUH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIOIINE TIOHATUS — XHMHYECCKHM DIIEMEHT, aToM, SAPO aroma,
M30TONBI, DJJIGKTPOHHAs o000JI0YKa aroma, s-, p-, d-aToMHBIE oOpOUTANH,
OCHOBHOE M BO30YXKJIEHHOEC COCTOSHHUS aroma, THOPUAW3alUs aTOMHBIX



opOuTanel, MOH, MOJEKYNA, BAJIEHTHOCTb, IEKTPOOTPULIATEIbHOCTD, CTENEHb
OKHUCJIEHMSI, XUMHUYECKass CBsI3b (KOBAJICHTHAs, WOHHAs, MeTalInyecKas,
BOJIOPOAHAs), KpUCTAJUIMUECKas pemeéTka, XMMHUYECKas peakiusi, pacTBop,
IEKTPOJIUTHI, HEDJIEKTPOJIMUTHI, JJIEKTPOIUTUYECKAs IUCCOLMAanus, CTEICHb
JUCCOLMALNY, BOJOPOAHBIM  IIOKA3aTeib, OKUCIUTENb, BOCCTAHOBUTEIb,
TerIoBoi 3(p(EKT XMMHUYECKON peaklUuu, CKOPOCTb XMMHUYECKOH peakluu,
XUMHUYECKOE PABHOBECHE; TEOPUM W 3aKOHBI (TEOPHUS DSJIEKTPOJUTHUUYECKOU
aucconuanuy, nepuonndeckur 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHUS
MaccChl BELIECTB, 3aKOH COXPAaHEHUS U NPEBPALLECHUS DHEPIUU IIPU XUMHUYECKUX
peakiusax, 3aKOH MMOCTOSHCTBA COCTaBa BEILECTB, 3aKOH JEHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHUMHH, MUPOBO33PEHUECKHUE 3HAHUS,
JeXalme B OCHOBE NOHUMAHWS NPUYMHHOCTM M CHCTEMHOCTH XUMHYECKHX
SABJICHUH; COBPEMEHHBIE INPEICTABICHUSA O CTPOCHHUU BELIECTBA HA aTOMHOM,
UOHHO-MOJICKYJISIDHOM M HAJMOJIEKYJSIPHOM YPOBHSX; IIPEACTABICHUA O
MEXaHU3MaX XUMHUYECKHUX pPEaKLUH, TEPMOAUHAMHUYECKHX M KHUHETHUYECKUX
3aKOHOMEPHOCTAX MX NPOTEKaHUs, O XMMHUYECKOM PAaBHOBECHH, PACTBOPAX U
JUCTIEPCHBIX CUCTEMaxX; (PaKTOJIOTHUECKHE CBEACHHUS O CBOWCTBAX, COCTAaBe,
NOJy4YeHUH U O€30IacCHOM HCIOJb30BaHUM BAXKHEHIIMX HEOPTaHWYECKUX
BEIIECTB B OBITY M NPAKTHUYECKOW NEATEIbHOCTU YEJIOBEKa, OOIIMX HAyYHBIX
MIPUHLNNAX XUMHYECKOTO NPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUM: BBISBISATh XapaKTEpPHbIC MPU3HAKU TOHITHH,
YCTaHABJIMBATh WX B3aWMOCBA3b, HCIIOIB30BATh COOTBETCTBYIOIINE ITOHSATHS
IIPY OIIMCAHUM HEOPTaHUYECKUX BEILECTB U UX IPEBPALICHUN;

c(OpMUPOBAHHOCTh YMEHMSI HCIIOJb30BaTh XUMUYECKYI0 CUMBOJIUKY IS
cocTaBieHus: (OpMyJl BEIIECTB M YpPaBHEHUHW XUMHUYECKHX PEaKIHid,
cuctemarnueckyro HomeHkinarypy (IUPAC) wu TpuBHanbHble Ha3BaHMS
OTJEIIbHBIX BELIECTB;

c(OpPMUPOBAHHOCTb YMEHHsI OIpPEAENSATh BaJCHTHOCTh U  CTEIEHb
OKHUCIICHHUSI XUMUYECKUX DJIEMEHTOB B COCIMHEHMAX, BUJ XMUMHUYECKON CBS3U
(KoBaJIeHTHasl, MOHHAs, METaJUIMYecKasi, BOAOPOAHAs), THUI KPUCTAJUIMUYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA,

c(OpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJAa XMMHMYECKOM CBSI3M M THUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIH M
JOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHON CBA3H;

c(hOpMHPOBAHHOCTh YMEHMI: KJIACCU(PUUMPOBATH: HEOPraHMYECKUE
BEILIECTBA II0 MX COCTaBy, XMMHYECKHE DPEAKIMHU IO PA3JINYHBIM IPHU3HAKAM
(uncily M COCTaBy pearupyrolux BEIISCTB, TEIUIOBOMY 3(deKTy peakiuw,
U3MEHEHUIO CTENEHEH OKHUCIEHUS DJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHUIO



KaTajau3aTopa U JIPYTue); CaMOCTOSTENbHO BBIOMpPATh OCHOBAHMS U KPUTEPUU
JUTSL KJTACCU(PUKAIIMU U3YYaeMbIX BEIIECTB M XUMUYECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI NEPUOJUYECKOrO 3aKOHA
J. WN. MengeneeBa ©W  JEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOIIYIO,
OOBSICHUTENBHYIO ¥ POTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHUM: XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX OJIIEMEHTOB IEPBOTO—YETBEPTOrO MEPUOJIOB
Ilepnomnueckor  cucremsl .M.  MenngeneeBa, HCIONb3ys  NOHATHA
«QHEPTreTUUECKUE YPOBHUY», «IHEPTETUUECKUE MOAYPOBHI», «S-, p-, d-aTOMHBIE
opOuTaIN», «KOCHOBHOE U BO30YXIEHHOE HHEPTreTUUYECKHUE COCTOSHUS aTOMay;
OOBSACHITh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUUYECKUX JIEMEHTOB U UX
coenuHeHnd 1o mnepuogaM W rpymmam llepumogmueckon cucremser [ U.
MenpeneeBa, BaJCHTHbIE BO3MOXHOCTM AaTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOCHHUS UX IIIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHHMH: XapaKTEpU30BaTh (OMUCHIBATh) OOIIUE
XUMHYECKHUE CBOMCTBAa BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXIY HEOPraHMYECKUMH BEIIECTBAMHU C
IIOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIMX XUMHUECKUX PEAKIUN;

c(hopMHPOBAHHOCTH YMEHUS PacKpbIBaTh CYIIHOCTB:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMid  IMOCPEICTBOM  COCTABJICHUSA
ANIEKTPOHHOTO 0ajaHca 3TUX peakiui; peakiuii HMOHHOTO OOMEHa IMyTEM
COCTABJICHHUS HMX MOJHBIX W COKPAUIEHHBIX HOHHBIX YPAaBHEHWN; pPEaKUUn
TUIPOIIN3A; peakuuin KOMILJIEKCOOOpa30BaHUs (Ha IpuUMepe
TUIPOKCOKOMIUIIEKCOB ITUHKA U aJTIOMUHUS);

c(hOpMUPOBAHHOCTh yMEHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIHUN C YUYETOM HUX DHEPreTUUECKHX XapaKTEPUCTHUK, XapaKTeP
W3MEHEHUS CKOPOCTH XHMHUYECKOM pEaklUud B 3aBUCUMOCTH OT Pa3IUYHBIX
(GakTopoB, a TakKKe XapaKTep CMEIIECHUS XHUMHYECKOrO PAaBHOBECHS O]
BJIMSIHUEM BHEIIHUX Bo3aercTBuid (nmpunuun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMHUYECKHE DPEaKIIUH,
JIe)KAIKE B OCHOBE MPOMBIIUICHHOTO IMOIYYEHUs CEPHOM KHCJIOTHI, aMMHUAKa,
oOlue Hay4HbIe MPUHIUIBI XUMHUUYECKUX TMPOU3BOACTB; IEJIECO00Pa3HOCTh
NPUMEHEHUS] HEOPTAaHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKU
3pEeHUS COOTHOILICHUS PUCK-TI0b3a;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHMM O METOJaX HAy4YHOTO
MO3HAHUS SIBJICHUN TMPUPOAbl — HAONIONCHUE, U3MEPEHHUE, MOJCIHPOBAHMUE,
AKCIIEPUMEHT (pEaJIbHbII M MBICICHHBIN), HCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHS TPUMEHATb OSTH 3HAHUS TMPU DKCIEPUMEHTAIBHOM



UCCJIEIOBAHUHU BEIECTB U JUIsl OObSICHEHHUS] XUMHUUYECKUX SIBJICHUN, UMEIOIIUX
MECTO B MPHUPOJEC, MPAKTUYECKON AEATEIBHOCTH YEJIOBEKA U B MOBCEIHEBHOMU
KU3HU;

c(hOpMHPOBAHHOCTh YMEHUS BBISBISATH B3AMMOCBSI3b XUMUYECKUX 3HAHUHN
C MOHATUSMU M MPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
JU1s1 60J1e€ 0CO3HAHHOTO TOHUMAHUS MaTepUaIbHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MPOBOAUTH PACUETHI: C MCIOJIB30BAHUEM
MOHATHUIN «MacCOBast 10J1s1 BELIECTBA B PACTBOPE» U «MOJISIPHASI KOHIEHTPALIHSY;
Macchl BeIlecTBa WM 00BEMa raza IO HM3BECTHOMY KOJWUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOUIMX B PEaKLUU BEIIECTB; TEIJIOBOTO
addekra peakiyu; 3HAYEHUS BOJAOPOJHOIO IMOKa3aTessi pacTBOPOB KUCIOT U
IIEJIOYE C U3BECTHOM CTENEHbI0 NUCCOLMALMU; Macchl (00bEMA, KOIMYECTBA
BEILIECTBA) MPOJYKTA PEaKIIMH, €CIU OJHO U3 UCXOAHBIX BEIIECTB JAHO B BUJE
pacTBOopa C OIpPEHEIEHHOM MacCOBOM JOJEHM PACTBOPEHHOIO BEIIECTBA WU
JaHO B U30BITKE (MMEET MPUMECH ); JO0IM BBIXOA MPOAYKTA PEAKIIMH; O0bEMHBIX
OTHOIIIGHUH I'a30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENILHO TIAHUPOBATh U IPOBOJUTH
XUMUYECKUM  JKCIEPUMEHT (MIPOBENCHHE pEakiWii HOHHOTO OOMEHa,
NOJITBEPKJICHUE  KAUECTBEHHOTO  COCTaBa  HEOPTraHUYECKHUX  BEIIECTB,
ONpPEAEIIEHNUE CPEABbl PACTBOPOB BELIECCTB C MOMONIIBI0 MHAUKATOPOB, U3YUEHUE
BIIMSIHUSL PA3JIMUHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOW PEAKIUU, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a7ad 1o Temam «Mertamwie»y u «Hemeramib») c
coOnroieHeM  TpaBwil  0O€30MacHOrO  OOpalleHus C  BEIECTBAMH U
naboparopHbiM  000pynoBaHueM, (OPMYIHpPOBaTh 1€Nb  UCCIEIOBaHUA,
MPEACTABIATh B pa3inuyHON (popMe pe3ynbTarhl SKCIEPUMEHTA, aHAJIM3UPOBATh
Y OIIEHUBATh UX JJOCTOBEPHOCTD;

chOpMHpPOBAaHHOCT, ~ YMEHHMIA:  COOMIONATh  TpaBWja  TOJb30BAaHUS
XUMUYECKOM TOCY0i U J1abopaTOpHBIM 00OpYyJAOBaHHEM, OOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMHU MO BHITOJHEHHUIO JTA0OPATOPHBIX
XUMUYECKUX OMBITOB, DKOJOTMUECKU IIEJECO00pa3HOTO IMOBEICHUS B OBITY U
TPYIOBOU JESATEIBHOCTU B LEJISIX COXPAHEHUS CBOETO 3JI0POBbs, OKPYKAOIIEH
MPUPOJHON Cpenbl U AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh
OMAacCHOCTh TOKCHYECKOTO JEWCTBUS HA YKUBBIC OPraHU3MbI OINpPENEIEHHBIX
HEOPraHUYECKUX BEIIECTB, MOHMMAs cMbIch ntoka3arens [T/1K;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATH 1IE€JICHANPABICHHBIM MOUCK
XUMUYECKOW WHGOpMAaMK B  Pa3IWYHBIX HCTOYHHMKAX (HAydHas U
yueOHO-Hay4Has JUTepaTypa, CpeacTBa MaccoBoil mHbopmanuu, MHTEpHET U
Apyrue),  KPUTHYECKU  aHAJIM3UPOBATh  XMMUYECKYI0  HHGPOpPMALHUIO,



nepepabarbiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHON y4eOHOM
3aJ1a4Yen.
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Pasnen 1. Teopernyeckne 0CHOBbI OPraHM4YeCKO XUMUM

[Ipenmet oprannyeckom
xumuu. Teopust cTpoeHust bubmmorexa [IOK

OpPraHUYEeCKHUX COCTHHCHHIMA https://m.eds00.ru/d69df650
A. M. bytneposa

1.1

Hroro no pazneny 8

Pazjies 2. YriieBogopoabl

[IpenenvHbie

2.1 TJI€BOJIOPOJBI — aJIKaHBI 5 butmaorera [{OK
. y A0pOA > https://m.eds00.ru/d69df650
LUKJIOAJIKAHBI
Henpenenbubie Bub OK
2.2 YIJIEBOLOPOABI: AJIKCHBI, 14 1 nomtorexa I

https://m.edso00.ru/d69df650
aJIKaJINCHBI, aJTKUHBI

Apomarnueckue bubnunorexa [IOK

2.3
YIJICBOJIOPO/IBI (ApEHBI) https://m.edso0.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

[IpupoaHble HCTOUHUKHU

2.4 IJIEBOJIOPOAOB M UX 4 Bubmmoreka LOK
' YHICBOAO0POA https://m_.eds00.ru/d69df650
nepepaboTka
)5 ["amorennpoun3BogHbIE 4 bubnuorexa LIOK
’ YIIEBOIOPOIOB https://m.edso0.ru/d69df650
Hroro no pazneny 35

Paznen 3. Kuciopoaconep:xanue opranu4eckue coeJHHeHUs!

bu6moreka [IOK
A ) 11
3 Crptsi. eron https://m.eds00.1u/d69df650
KapOoHunbHbIe
COC/TMHCHHMS: aJIbJICTU/IbI U
! ACTHA bubaunoreka [IOK
3.2 keToHbl. KapOoHOBBIE 21
https://m r f
KUCIO0THL. CIIOKHBIE
a¢upsL. XKupsi
bu6mmoreka [IOK
3.3 YrICBO/E ? https://m.edso0.ru/d69df650
Hroro no pazneny 41

Pasneu 4. A3orconep:kaiue opraHnyecKne COeANHEHUs!

41 AMUHBI. AMHHOKHCJIOTBI. 12 bubmoreka [JOK
benku https://m.edso0.ru/d69df650
Hroro no pazneny 12
Paspnen 5. BeicokoMoJIeKyJIIpHBIE COCMHEHHUS
51 BricokomonexymnsipHbie 6 bubmuorexa [IOK

COCOUHCHUA

https://m.edso0.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB

102
[10 ITPOT'’PAMME 0




11 KVIACC

HauMeHoBaume KosuvecTBo yacoB
Ne JuieKTpoHHbIEe (LM poBbIEL)
pa3ieJioB U TEM Konrpoabubie IIpakTH4eckue
n/n Bcero o0pa3oBaTeJIbHBIC PeCypChI
nporpamMmabl padoTbI padoTbI
Paznen 1. Teoperudeckue 0CHOBbI XUMMHU
Crpoenue aroma.
[leprognueckuii
3aKOH U
11 [lepuoanueckas 9 bubnuoreka [JOK
' crcTemMa https://m.edsoo.ru/2dd57£24
XUMHYECKHX
anemenToB JI. W.
MenneneeBa
Crpoenue
12 BEIIIECTBA. 1 | bu6mmoreka [JOK
’ Mmuoroobpasue https://m.edsoo.ru/2dd5724
BEIIECTB
L3 XUMHYECKHE 19 3 bubmuoreka IIOK
’ peaxknuu https://m 2dd5724
Hroro no pazneny 39
Pasnea 2. Heopranmyeckasi XuMust
bubmoreka [IOK
2.1 H 31 1 3
eMeTallIbl https://m.edsoo.ru/2dd57f24
22 | Meramm 23 1 2 bubamorexa [OK

https://m 1u/2dd5724



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Hroro no pazneny

54

Paszgen 3. XuMus u :Ku3HbL

MeTozasl MO3HAHUS

bubmmoreka [IOK
31 B XHMHH. XHMI 1 ? https://m.edsoo.ru/2dd57f24
JKU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO
YACOB I1O0 102

I[TPOTPAMME



https://m.edsoo.ru/2dd57f24




ITOYPOYHOE INTAHUPOBAHUE

10 KJIACC
N KosuvecTBo yacoB JJIeKTPOHHbIE
® Hara uudgposbie
n/ Tema ypoka KonTpoabHbie IIpakTn4yeckue
Bcero U3y4YeHust o0pa3oBaTe/ibHbIE
1| padoThbI padoThI
pecypcsbl

[Ipeamer u 3HaueHuE
OpraHNYECKON XUMHH, bubmorexa [IOK
MPEJICTABICHUE O 1 https://m.edsoo.ru/3686e6f
MHOTOO0Opa3uu 3
OpPraHMYECKUX COCIUHEHUI
DJEeKTPOHHOE CTPOEHUE
aroma ymiepoja (OCHOBHOE U bubmorexa [IOK
BO30YKJIEHHOE COCTOSHUSA). 1 https://m.edsoo.ru/Oce6fd4
BanenTtHbie BO3MOKHOCTH c
aToma yriepona
XuMuYeckas CBs3b B
OpPTaHMYECKHUX COCTUHECHHUSIX. Bbubnmuorexa [JOK
MexaHu3Mbl 00pa30BaHUs 1 https://m.edsoo.ru/8d39f5¢
KOBAJICHTHOM CBSI3H, 8
CHOCOOBI pa3pbiBa CBsA3EH



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8

Teopus cTpoenus
OPTraHNYEeCKUX COCTMHEHUN
A. M. bytnepoBa

bu6moreka [IOK
https://m.edsoo.ru/9e595¢
b8

Buns! nzomepun:
CTPYKTYpHas,
MPOCTPAHCTBEHHAS.
OnexkTpoHHbIE AP PEKTHI B
MOJIEKyJIaX OPraHUYEeCKHX
COCTMHEHUIN

bubmmoreka [JOK

https://m.edsoo.ru/b0e616
61

[IpencraBnenue o

KiaccupuKaluuy u bubmorexa [IOK
cucTeMaTu4decKas https://m 212
HomeHkuatypa (IUPAC) 21
OpPTaHMYECKHX BEIIECTB

. bubmoreka [IOK
Knaccudukanus peakuuii B

. https://m.edsoo.ru/ba5706
OpraHUYECKON XUMHUH a
bub6mmoreka [IOK

CucreMaruzanus u
000011IeHNE 3HAHUH I10 TEME

https://m.edsoo.ru/87a37ca
b

AnKaHBI: TOMOJIOTHYECKHUI
psn, odmas hopmya,
HOMEHKJIATypa U U30MEPHs,
JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

bub6mmoreka [JOK
https://m. 25al46
36



https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636

dusznyeckrue U XUuMHYECKHE

bubmuorexa IIOK

10 . https://m.edsoo.ru/313771
CBOICTBA aJIKAHOB
1c
HaxoxneHue aakaHoB B
bub6mmoreka [JOK
npupozae. CriocoObl
11 https://m.edsoo.ru/259b0a
TOJTyYeHUS U TIPUMEHEHUE py
AJIKaHOB 2b
[ukmoankaHbl: o0IIas
(dhopMyra, HOMEHKIIaTypa U
bubauorexa IIOK
HU30Mepus, 0COOCHHOCTH
12 https://m.edsoo.ru/156730
CTPOCHUS U XUMUYIECKUX o
CBOMCTB, CITOCOOBI
TIOJTyYEHUS ¥ IPUMCHCHHE
Pemenue pacu€THpIX 3a1a4
Ha OTpe/eTICHHe
MOJICKYJISIPHOH (POPMYITBI
bubmoreka [JOK
OpPraHUYECKOTO BEIIECTBA IO
13 https://m.edsoo.ru/bf84d8e
MAacCCOBBIM JIOJIIM aTOMOB b

9JIEMEHTOB, BXOSIIUX B €r0
coctaB. CucreMaTu3anus u
000011IeHE 3HAHUN T10 TEME



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb

AJIKEHBI: TOMOJIOTMYECKUI
psan, odmas hopmyna,
HOMEHKJIATYypa, MEKTPOHHOE

bu6moreka IIOK
U TIPOCTPAHCTBEHHOE
14 https:/m 2
CTPOEHHUE MOJIEKYIL. le
CrpykrypHas u -
LHC-TPaHC-U30MEPHUS
aJIKCHOB
du3znuecKkrue 1 XUMUYECKHUE bubnmoteka IIOK
15 CBOMCTBA ajnkeHoB. [IpaBuiio https://m.eds00.1ru/21069¢
MapKoBHHUKOBA ed
b K
CniocoOsI momyueHus u nommorexa 110
16 https://m.edso0.ru/665dc0
MPUMEHEHNE aJTKEHOB 58
[Ipaxtuyeckas padora Ne 1
" bub6moreka [IOK
o teme "[lonyuenue
17 https://m.edsoo.ru/094 1¢ce
STUJICHA U U3yUYEHUE €T0 a8
CBOMCTB"
Pemenue pacuéTHbBIX 3a1a4
A a— bu6moreka IIOK
18 P https://m.edso0o.ru/e9ea992

MOJIEKYIISIPHOI (POpMYITBI
OpPraHMYECKOrO BELECTBA

1



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921

AJ'IKaI[I/IeHBII COHpH)KéHHLIe,

M30JIMPOBAHHBIC, bubmoreka IJOK
19 KyMYJIUDOBaHHBIE. https://m.edsoo.ru/04298¢
OCOOEHHOCTH HIEKTPOHHOTO Oa
CTpOCHUS
. bu6moreka IIOK
XUMHUYECKHE CBOMCTBA
20 . https://m.edsoo.ru/e56125
COTPSIKEHHBIX TUCHOB
3d
bu6moreka IIOK
CnocoOsI mony4yeHus u
21 https://m.edsoo.ru/1aa816
MPUMEHEHNE aJTKaIUECHOB 60
AJKUHBI: TOMOJIOTHYECKUM
si71, oOmast popmyna,
EOMeHKnaTyf))a pSJI};KTpOHHOC buGmorexa LIOK
22 ’ https://m.edsoo.ru/68bbcc
U IPOCTPAHCTBEHHOE Ae
CTPOCHHE MOJICKYII, -
(usnueckue CBOCTBa
. bu6mmoreka IJOK
XUMUYECKHE CBOMCTBA
23 https://m.edsoo.ru/23493a
AJKMHOB
93
bu6mmoreka IIOK
KauecTBeHHbIE peakuuu Ha
24 . https://m.edsoo.ru/7b1¢48
TPOWHYIO CBSI3b da
bubmoreka [IOK
CrniocoObI noy4eHus u
25 https://m.edsoo.ru/a6f9ale

IPUMECHCHUC aJIKUHOB

a



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea

Pemenue 3amay: pacu€Tsl no

bub6mmoreka [JOK

26 YPABHEHUIO XUMHUYECKON https://m.edsoo.ru/5db8eS
peaknuu 26
7 CucremMarn3anus u
00001IeHrEe 3HAaHUH 110 TEME
ApeHbI: TOMOJIOTUYECKUI
psn, obmas hopmya,
HOMEHKJIaTypa.
bu6moreka IIOK
DNEeKTPOHHOE U
28 https:/m ru/a92
MIPOCTPAHCTBEHHOE o4
CTPOCHHE MOJIEKYJ OCH30J1a -
U TONIyONa, uX (pusndeckue
CBOMCTBa
XUMHYECKHE CBOMCTBA bu6mmoreka IIOK
29 ApEHOB: PEAKLINHU https://m.edsoo.ru/ad44alae
3aMENICHUS 4
XUMHYECKHE CBOMCTBA
bubmuoreka IIOK
apEHOB: PEaKIUU
30 https://m.edsoo.ru/a44alae
MIPUCOCINHEHHS, OKUCIICHUE 4
TOMOJIOTOB OEH30J1a -
bubmmoreka IIOK
Oco0eHHOCTH XUMHYECKHIX
31 https://m.edsoo.ru/d5018a

CBOICTB CTHUpOJIA

24



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54

Pelienne pacu€THbIX 3a1a4
Ha OTpe/IeICHUE

Bbu6mmoreka IIOK

32 . https://m.edsoo.ru/53461a
MOJIEKYISIPHON (POPMYITBI 2
OpPraHUYECKOTO BEIIECTBA -
b ka [JOK
CnocoOsI momyueHus u u6morexa LO
33 https:/m 1
pPUMEHEHUE apeHOB 9
I'enernueckas cBA3b MEXKIY
34 pa3IMYHBIMU KJIACCAMHU
YIJIEBOJIOPOIOB
Pacuétel o ypaBHeHUAM
35 XUMHYECKUX PEAKIIUM.
Cucremaruzanus u
000011IeHE 3HAHUN T10 TEME
36 ITpuponusiii ras. IlomyTHeie
He(TSIHbIE ra3bl
. bu6moreka [IOK
Kamennslii yrons u
37 https://m.eds00.ru/69b339
MPOAYKTHI €T0 nepepaboTKu %b
Hedtp 1 ciocobs! eé
bu6mmoreka [IOK
nepepabotku. [Ipumenenue
38 https://m.edsoo.ru/21{9de7

MPOYKTOB MEPepadOTKH
HeTH

8



https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78

T'enernueckas cBI3b MCXKIY

39 pa3IMYHBIMU KJIACCAMHU
YIJIEBOIOPO/IOB
l"anorenonpounsBoHbIE
YITIEBOJOPO/IOB: bubmmorexa [IOK
40 3JIEKTPOHHOE CTPOCHHUE; https://m.edsoo.ru/82b4d7
peaxiuu 3aMerIeHUs 39
rajoreHa
JleiicTBue mienoyei Ha
raJIOTeHITPOU3BOAHBIE.
41 Bzaumoneiicteue
JUTaJIOTEHAIKAHOB C
MarHveM U IIUHKOM
Cucremaru3anus u bubauorexa IIOK
42 0000111eHIEe 3HAHUI 110 https://m.edsoo.ru/20e892
paszeny "YrieBogopomab” 2
KonTpomnsnas pabora mo bubmorexa HOK
43 TeMe "VieBozopos” https://m.edsoo.ru/95c¢9e2
98
[IpenenbHble OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKUIN
psn, obmas popmyna, bubmoreka [IOK
44 CTPOEHUE MOJIEKYI, https://m.edsoo.ru/df04c5c

U30Mepusi, HOMEHKIIATypa,
Kinaccudukanus,
¢u3nyeckue cBoicTBa

d



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd

XMUMHYECKHE CBOMCTBA

bub6mmoreka [JOK

45 TPENEITBHBIX OTHOATOMHBIX https://m.edsoo.ru/26ee34f
CIIUPTOB S
CriocoObl MOMyYeHHSI U bubnuorexa HOK

46 IIPUMEHEHNE OJTHOATOMHBIX https://m.edsoo.ru/484100
CIIUPTOB 000000000
[Ipoctsie 3pupsr:

P drp bubmuoreka [IOK

HOMEHKJIaTypa ¥ U30Mepusl,

47 https://m ru/c2
0COOCHHOCTH (PU3UYECKUX U b2
XUMUYECKUX CBOWCTB -
MHOroaTOMHBIE CIIUPTHI:
STUJICHIJIMKOb U TIIULEPUH bubmorexa HOK

48 PHH, https://m.edsoo.ru/ee4d84a
ux Qu3n4ecKue u a
XMMHYECKHE CBOMCTBA
CrniocoObl nony4eHus u bubmorexa [IOK

49 MPUMEHEHNE MHOTOAaTOMHBIX https://m.edsoo.ru/d12e56
CIIUPTOB d
DeHOII: CTPOCHUE MOJIEKYJIBI, bubnuorexa HOK

50 (u3nueckue CBOMCTBA. https://m.edsoo.ru/2¢e726f
TokcuunocTs (eHomna 8
XHUMHYECKHE CBOMCTBA bubmorexa [IOK

51 https://m.edsoo.ru/037caS{

(dhenomna

9



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9

Crioco6bl nostyueHus u

bu6mmoreka IIOK

52 https://m.edsoo.ru/c77ddf4
npuMeHeHue (heHona c
[Ipaxtuyeckas padora Ne 2.
Pemenue bubmuoreka [IOK

53 JKCIIEPUMEHTAJIBHBIX 3a/1a4 https://m.edsoo.ru/fd0ced0
o TeMe "CupThI 1 9
dhenonsr"

Bbu6moreka IIOK

CucreMaruzanus 1

54 . https://m.edsoo.ru/1810cb
000011IeHHEe 3HAHUH 110 TEME %
AIbIeTHIbl U KETOHBI:
ANIEKTPOHHOE CTPOCHHUE
KapOOHHMIIBHOM TPYIIIIbI; bubmmorexa ITOK

55 P PYTHE, https://m.edsoo.ru/b139be
TOMOJIOTUYECKHUE PSJIBI, aa
oOmras popmya, uzomMepus -
¥ HOMEHKJIaTypa
AJbaerunsl 1 KETOHEL: bubmuorexa IIOK

56 (u3nyecKkre CBOMCTRA; https://m.edsoo.ru/c88742
peaKuu MPUCOSANHEHUS ¢
Peaknuu okucieHus u bubnmoreka [IOK

57 KA4ECTBEHHBIC PEAKLIUU https://m.edsoo.ru/a393baa

aJIbACTUI0B 1 KCTOHOB

9



https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9

Crioco0bl nomy4eHus

bu6mmoreka IIOK

58 https://m.edsoo.ru/520d1¢c
aJbJICTUIOB U KETOHOB
51
OnHOOCHOBHBIE MpEEbHbIE
bu6moreka [IOK
KapOOHOBBIE KHCIIOTHI,
59 https://m ru/fi 11
0COOCHHOCTH CTPOECHUS UX 3
MOJIEKYJI -
H3omepus 1 HOMEHKIaTypa bubnuorexa [IOK
60 KapOOHOBBIX KHCIIOT, MX https://m.edsoo.ru/700cc8
(usnueckue CBOMCTBA 7b
XUMHYECKHE CBOMCTBA bu6moreka [IOK
61 MPENETBHBIX OJHOOCHOBHBIX https://m ru/4
KapOOHOBBIX KHCJIOT 9
Oco0OeHHOCTH CBOMCTB
. bu6moreka [IOK
MYPaBbUHOI KUCIIOTHI.
62 https://m.edsoo.ru/bb3 1be

MHuoroo6pasue kapOOHOBBIX
KHUCJIOT

71



https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71

Oco0EeHHOCTH CBOUCTB:
HETpeIeTbHBIX U

apOMaTHYECKUX
KapOOHOBBIX, bu6moreka IIOK
63 JMKapOOHOBBIX, https://m.edsoo.ru/83a087
THJIPOKCUKapOOHOBBIX 13
kucoT. [IpencraBurenn
BBICIINX KapOOHOBBIX
KHCJIOT
bu6mmoreka IJOK
[TonsTHE O IPOU3BOAHBIX
64 https://m.edsoo.ru/0d162d
KapOOHOBBIX KHCIIOT
9d
Crioco0bl mosy4eHus u bubnuorexka HOK
65 pUMeHEeHHEe KapOOHOBBIX https://m.edsoo.ru/7¢065¢
KHCJIOT od
CrnoxxHbIe YQUPHIL:
. bu6mmoreka IJOK
TOMOJIOTUYECKUH psif, 001Iast
66 https://m.edsoo.ru/adfffe6
(dhopmya, nzomepus u q
HOMEHKJIaTypa B
bu6moreka IJOK
dusznueckrue 1 XUMHYECKUE
67 https://m.edsoo.ru/ad6b94

CBOMCTBa 3(UPOB

b2



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2

Pemenue pacu€tHeIX 3ama4:
10 YPaBHEHUIO XUMHUYECKON

68 peakiuu, Ha ONpeelieHne
MOJIEKYIISIPHOI (popMyITBI
OpPTaHUYECKOTO BEIIECTBA
[IpakTtruyeckas padora Ne 3.
Pemenne bubnmoteka IIOK
69 9KCIEPUMEHTAJIBHBIX 3a1a4 https://m.eds00.ru/48667 1
o Teme "KapOoHoBsie b
KUCIOTHL. CrioxHbIe dhups!”
Kupsl: cTpoeHue, bubnuoreka [IOK
70 (bU3MIeCKre U XUMHUYECKUE https://m.edsoo.ru/al9c5b
CBOICTBa (THIPOIIN3) 98
OcoOeHHOCTH CBOWCTB
KHUPOB, COAEPKAILUX bubnuoreka [IOK
71 OCTaTKU HENpeeIbHbIX https://m.edsoo.ru/b03319
KHUPHBIX KUCIIOT. JKUpHI B 22
pUpose
Mputa Kak COJIM BBICIIUX
KapOOHOBBIX KHCJIOT, UX bubnuoreka [IOK
72 Morolee aeiicteue. Ilonsarue https://m.edsoo.ru/3¢5665

0 CHHTETUYECKHX MOIOIINX
cpenctBax (CMC)

65



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565

T'eHeTnueckas cBsI3b
YIJIEBOAOPONIOB U

bubmuoreka [IOK

73 https://m.edsoo.ru/56790¢
KHCIIOPOJICOICPIKAIIIIX 06
OPraHWYECKHUX BEIIECTB -
74 Pacuétel o ypaBHeHUAM
XUMUYECKUX PEAKIUI
bubmuoreka IIOK
Cucremaruzanus u
75 . https://m.edsoo.ru/f8eaf2e
0000111eHIe 3HAHUI 110 TeMe b
OO61as xapakTepucTuKa
bubmoreka IIOK
YIJIEBOMIOB U Ki1accuukanus
76 https://m.edsoo.ru/7a9693
yIJIEBOJIOB (MOHO-, - U Al
MIOJIMCAXaPH/IbI ) o
MoHocaxapubl: bubnuorexka HOK
77 (u3nueckre CBONCTBA U https://m.edsoo.ru/b4bdda
HaXOXIECHUE B IIPUPOLIE 2d
[IpuMeHeHue I0KO3bL, €€
bubnuoreka [IOK
3HAYCHHE B
78 https://m.edsoo.ru/5¢6112
KU3HEACSITCITLHOCTH od
opraHusma o
HcaxapHibl: caxaposa,
A P P bubmuoreka [IOK
MaJjbTo3a M JIAKTO3a.
79 https://m.edsoo.ru/eb0384
Haxoxxnenue B npupoae u 7

IMPUMCHCHHUC AUCAXapHUa0B



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7

[Tonucaxapuasl: CTpoeHUE
MaKpOMOJIEKYJ, pU3ndecKue

Bbu6mmoreka IIOK

80 N https://m.edsoo.ru/72a045
1 XMMUYECKHE CBOWCTBA, 08
MIPUMEHEHUE o
bu6moreka [IOK
[TonsTHE 006 UCKYCCTBEHHBIX
81 https://m 21
BOJIOKHAX 66
Pemenne pacueTHbIxX 3a1a4
Ha OINpPEJETICHUE 10U bu6moreka IIOK
82 BBIXOJ[a IPOJIYKTA PEAKIIMKU https://m.edsoo.ru/7fded7¢e
OT TEOPETHYCCKHU f
BO3MOYKHOTO
Cucremaruzanus 1 bubnmoreka [IOK
83 0000I1IcHIE 3HAHUH 10 https://m.eds00.ru/08d436
paszmeny 4c
KonTponbhas paboTa 1o
Tene bubmuoreka [IOK
84 " https://m.edsoo.ru/42¢667
Kucnopoaconepxamue

OpraHU4YeCcKUe COeqUHEHHS"

8¢



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e

AMWHBI: KJTacCU(pUKALINS,
CTpOEHHUE MOJIEKYI, 001as

bubmoreka IJOK

85 dhopmyna, uzomepus, https://m.edsoo.ru/efa7e6c
HOMEHKJIaTypa H a
¢u3nveckue cBoicTBa

. bu6moreka IIOK

XUMHUYECKHE CBOMCTBA

86 https://m.edsoo.ru/1bc5cf8
anuQaTuyecKux aMHHOB 0
AHWIVH: CTPOCHUE aHWINHA, bu6moreka IJOK

87 0COOCHHOCTH XMMHYIECKUX https://m.edsoo.ru/39¢d21f
CBOMCTB aHHUJIMHA 1
Crioco0Obl MoTy4eHus 1 bubnuoreka [IOK

88 IIPUMEHEHUE https://m.edsoo.ru/eal387
anndaTHIECKUX aMUHOB 63
AMWHOKHUCIIOTHI:
HOMEHKJIATypa ¥ H30MEpHs, bubmoreka [IOK

89 (hu3mvecKre CBONCTBA. https://m.edsoo.ru/d1773¢
OTtnenbHBIC IPECTABUTENH 80
0-aMHHOKHCIIOT
XUMHUYECKHE CBOMCTBA
aMHHOKHCJIOT, X bubmmoreka [IOK

90 OHOJIOTHYECKOE 3HAYCHUE https://m.edsoo.ru/77df705

aMuHOKUCIOT. CHHTE3 U
TUAPOJIA3 TIENTHIOB

a



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a

benku xak npupoaHbIe bubmuotexa [IOK
91 IIOJTUMEPBI; CTPYKTYPHI https://m.edsoo.ru/429¢98
0OeIKOB 99
. bu6mmoreka IJOK
9 XuMHYeCcKre CBOMCTBA et/ 5
OCIIKOB 6d
A3oTconepaiue
reTEPOLUKINYECKUE bubmotexa [IOK
93 coequHenus. HykiienHoBbIe https://m 21d14
KHUCJIOTBI: COCTaB, CTPOCHHE 31
u Ouonoruyeckas poib
[IpakTtugeckas padora Ne 4.
Pemenne bubmmoreka IIOK
94 AKCIEPUMEHTAIBHBIX 3a/a4 https://m.edsoo.ru/8e3c02
1o Teme "A30TcoaepIKalime dl
OpraHU4ecKue coequHeHUs "
[Ipaxtuyeckas padora Ne 5.
Pemenne bu6mmoreka [JOK
95 JKCIEPUMEHTAJIBHBIX 3a1a4 https://m.edsoo.ru/bde3fdf

no teme "Pacno3HaBanue
OPraHUYEeCKUX COCAMHEHUN"

[



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6

KonrtponbsHas pabora o bubmoreka [IOK
96 TeMe "A3oTconepkaine https://m 1
OpraHU4eCcKue coequHEeHUS" g
OCHOBHBIE TIOHATHUS XUMHH
BBICOKOMOJIEKYJISIPHBIX bubnuoreka [IOK
97 COEMHEHHUI U METOIbI UX https://m.edsoo.ru/7aa63eb
CUHTE3a —IIOJIMMEPU3AIIHS d
U TIOJTMKOHICHCAIINS
[ImacTtmaccel. YTunusanus u bubmorexa HOK
98 HepepaGoTKa miacTHKa https://m.edsoo.ru/82242¢
Of
DnacToMephl: HaTypaJIbHbIN bubmorexa [IOK
99 CHHTETHYECKHUE KAYUYKHU. https://m.edsoo.ru/246103
Pe3una ec
Bosokna: HatypaibHbIe,
WCKYCCTBEHHBIC, bubmorexa HOK
100 https://m r a
cunternyeckue. [lomumepnr 01
CHEIMAIbHOTO Ha3HAYCHHUSI
[TpakTuaeckas padora Ne 6.
Pemenne bu6moreka [IOK
101 JKCIIEPUMEHTAJIBHBIX 3a1a4 https://m.edsoo.ru/3aebd7

no teme "Pacnio3zHaBanue
IUIaCTMAcCC U BOJIOKOH"

Ja



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a

O06001IeHue 1

CHUCTEMaTHU3aIHsI H3yUYEHHOTO Bbubmuoreka [IOK
102 | wmarepuana no teme 1 https://m.edsoo.ru/6a22bl
"BbicOKOMONEKYISIpHBIE e8
coeIMHEeHUS "
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT’PAMME



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

11 KVIACC

N Koan4yecTBO 4acoB DJIeKTPOHHbIE
°
Hara uudgposbie
n/ | Tema ypoka KonTpouabHbie IIpakTnyeckue
Bcero U3y4eHUs o0pa3oBarejibHbIE
1| padoThI padoTbI
pecypcbl

Atom. CocTaB aTOMHBIX fAJIED. bubmorexa [IOK

1 . 1 https://m.edso0.ru/59¢112
XUMHYECKUM 3JIeMEeHT. M30TombI e
CrpoeHue 3eKTPOHHBIX bubmuorexa LIOK

2 000J104€K aTOMOB, KBAHTOBBIC 1 https://m.edsoo.ru/b4d9off
qucia fa
Knaccudukanmst XuMuaecKkux bubmorexa [IOK

3 3JIEeMEHTOB (s-, p-, d-, 1 https://m.edsoo.ru/61294
f-aemMeHTHI) afd

bu6mmoreka [IOK

Pacnpenenenue 31eKTpoOHOB MO

4 1 https://m.edsoo.ru/f5£750
aTOMHBIM OpOUTAISIM o
DNeKTpOHHBIE KOH(UTYpAITUH bubmoreka [IOK

5 aTOMOB 3JICMEHTOB B OCHOBHOM H 1 https://m.edsoo.ru/8149¢
BO30YKIEHHOM COCTOSHUH 346
DNeKTpOHHBIC KOH(UTYpAITUH bubmoreka [IOK

6 HOHOB. 1 https://m.edsoo.ru/a0764
DNeKTpOOTPULATEIBHOCTD b24



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24

[Teproguueckuii 3ak0H U
[Iepnonnueckas cucrema

bub6moreka [IOK
XUMHUYeCKHuX 3y1eMeHToB /I, U.
7 https://m.edsoo.ru/16957
Menneneena, CBI3b C 01
COBPEMEHHOM TEOpHUEH CTPOEHUS -
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI
CBOMCTB XMMHYECKHX 3JIEMEHTOB bu6mmoreka [JOK
8 1 00pa3zyeMbIX UIMU IPOCTHIX U https://m.edsoo.ru/f84689
CJIOKHBIX BEIECTB 110 TpynnaM u 27
nepuojamM
Bbu6moreka [JOK
Cucremaruszanus 1 00001eHne
9 . https://m.edsoo.ru/8fad29
3HAHUM MO TeMe
42
Bunn xuMu4ueckod CBSI3H.
Mexanu3mbl 00pa3oBaHUs bubmorexa [IOK
10 KOBAJICHTHOM CBsi3U. Bogopoanas https://m.edsoo.ru/5a807
CBA3b. MEXMOJIEKYISIPHBIE 2af
B3aUMOJICUCTBUS
BanieHTHOCTb 1 BaJIEHTHBIE
BO3MOKHOCTH aToMOB. CBs3b bu6mmoreka [IOK
11 AIIEKTPOHHON CTPYKTYPBI https://m.edsoo.ru/3d2¢cal

MOJIEKYJII C UX TCOMETPUUECCKUM
CTpOCHHUEM

93



https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093

HpeI[CTaBJ'ICHI/IH O KOMIIJICKCHBIX

bu6mmoreka [JOK

12 COEIMHEHMSX: COCTaB U https://m.edso0.ru/8c66b
HOMEHKIIaTypa 12a
BemectBa MonekyIsipHOTO U

bubmuorexa IIOK

HEMOJIEKYJISIPHOTO CTPOCHHSI.

13 https://m.edsoo.ru/e1676
Tunsl KPUCTAIITUYECKUX 35
PELIETOK U CBOMCTBA BELIECTB
[TonsiTHe 0 TUCTIEPCHBIX bubmuotexa [IOK

14 cucremax. [Ipencrasinenue o https://m.edsoo.ru/da2¢70
KOJUIOMIHBIX pacTBOpax ¢4
HcTuHHBIE pacTBOPHI:
HACBIIIICHHBIC U HEHACHIIIICHHBIC butmorexa [IOK

15 ’ https://m.edsoo.ru/e9ccdd
PacTBOPUMOCTb. ’d
Kpucrannoruapats -
CniocoObI BeIpayKEHHS Bubmiorexa OK

16 P https://m.edsoo.ru/328e6
KOHIICHTpPAITUU PacTBOPOB 539
Pemenue 3agau ¢
HCTIONIb30BAaHUEM TTOHATHUH bubauoreka [IOK

17 ""MaccoBas J10Ji1 paCTBOPEHHOTO https://m.edsoo.ru/785¢e0a

nn

BCIICCTBA , MOJIApHasA

KOHLIEHTpauus"

b4



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4

Knaccudukanus u

bu6mmoreka [JOK

18 HOMEHKJIaTypa HEOPraHUYECKUX https://m.edsoo.ru/bf9e10
BEIIIECTB 8d
Bbu6mmoreka [IOK
Cucremarusanus 1 00001eHne
19 . https://m.edsoo.ru/8d2¢c6a
3HAHUU TIO0 TeMe
3a
KonTponbHas paboTa 1o remam
"CtpoeHue atoMma.
[Teproguueckuii 3ak0H U
bub6mmoreka [IOK
[Iepuonnueckas cucrema
20 https://m.edsoo.ru/70a60a
XUMHUYeCKHuX 351eMeHToB /I, U. 4
aa
Menneneena", "CtpoeHue
BemecTBa. MHOrooOpasue
BenlecTB"
Knaccudukanus XuMuueckux
peaKkuil B HEOPraHUYECKON U
OpraHUYECKOM XUMHUH. 3aKOH bubnuoreka [IOK
21 COXpaHEHUS MACChI BEIIECCTB; https://m.edsoo.ru/6335¢
3aKOH COXPAHCHUS U dd2
MIpeBpaLIeHUs SHEPTUU TTPU
XUMHUYECKUX PEaKIUsIX
TemnoBsie 3 dexTs Bbutmoreka [JOK
22 XUMHUYECKUX PEAKIIUM. https://m.edsoo.ru/d1db8

TepmoxnMuueckue ypaBHEHUS

6da



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da

Brruncnenust mo ypaBHeHHUSIM bubmorexa [IOK
23 XUMHYECKUX PEAKIN 1 https://m.edsoo.ru/87b13
TEPMOXUMUYECKUM YPaBHEHUAM 954
CxopocTh XUMUYECKON peaKIuu,
24 e€ 3aBUCUMOCTbH OT Pa3TUYHBIX
¢dakropos. Karanusz u
KaTaan3aTopbl
25 I'omoreHHbI€ U TeTEPOreHHbIE
peakuuu
[IpakTrueckas padora Ne 1 o
" bu6moreka [JOK
TeMe "BrnusHue pa3znuyHbIx
26 https://m.edsoo.ru/1facal
(hakTOpOB Ha CKOPOCTH dl
XUMUYECKOH peakuuu"” =
OOpatumble 1 HEOOpaTHMBbIE bubmuorexa [IOK
27 peakuu. XuUMHU4YECKOE https://m.edso0.ru/30952f
paBHOBECHE 9b
[Ipaktuueckas padora Ne 2 o
" bu6mmoreka [IOK
TeMe "BrnusHue pa3nmmyHbIX
28 https://m.edsoo.ru/3bf34e
(akTOpOB Ha MOJIOKEHUE 17
XMMHUYECKOTo paBHOBecHUs" -
DNEKTPOIUTHYECKAS
bubmoreka [IOK
mucconuanysa. CUIbHBIE U
29 https://m.edsoo.ru/5f766b

ciabbie AeKTpoauThl. CTeneHb
JUCCOLUAIIUU

df



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf

HNonHoe npousBeIeHHE BOIbI.

Bbu6mmoreka [JOK
30 Cpenla BOJHBIX pacTBOPOB. s //m
Bonoponnsrit nokazarens (pH) g 91
pacTBopa -
I'uaponus coneit. Peakuuu, bubmuorexa IIOK
31 IIPOTEKAIOIIUE B PACTBOPAX https://m.edsoo.ru/09d5a
JJIEKTPOJIUTOB 9bd
[IpakTuueckas pa6ota Ne 3 mo bubnuorexa LIOK
32 TeMe "XUMHUYECKUE PeaKluy B https://m.edsoo.ru/2e3dae
pacTBoOpax MEKTPOIUTOB" b0
OKHUCTUTENTbHO-BOCCTAHOBUTEh bubmuoreka [IOK
33 Hble peakuuu. Baxuelimue https://m.edso0.1u/56226
OKMCJIUTENIM U BOCCTaHOBUTEIIH 060
bu6mmoreka [JOK
MeTon 371eKTPOHHOTO
34 https://m.edsoo.ru/fb6913
(37eKTOHHO-UOHHOTO) Oananca g7
DJEeKTPONINU3 PaCTBOPOB U bubmorexa [IOK
35 P P P https://m.edso0.ru/93fb97
pacIuiaBoB BEIIECTB
d2
Pemenne 3ama4 pa3nnyHbIX bubmorexa [IOK
36 Aap https://m.edsoo.ru/5a859
TUTIOB
dle
Pemenne 3amau pa3andHBIX Bubmorexa HOK
37 P https://m.edsoo.ru/5afa26

THUIIOB

3d



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d

Cucremarnsanusa 1 0000IeHne

bu6mmoreka [IOK

38 3HaHUM Mo Teme " XuMHUYEeCKHre https://m.edsoo.ru/c161eb

peaxkuun" 85
bu6mmoreka [JOK

Temarnueckoe 0000IIICHHE 1O

39 " " https://m.edsoo.ru/a8a0a9
TeMe " XUMHUUYECKHUE pEaKLIMU 30
ITonoxeHne HEMETAIOB B
[Tepnonnueckoit cucreme
XUMHYECKHX 3eMeHTOB J[. U. bubaunoreka IIOK

40 MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dc
CTPOEHUS UX aTOMOB. ad
duznuecKue CBONCTBA
HEMETAJIJIOB
AnnoTponusi HEeMeTauIoB (Ha bu6mmoreka [JOK

41 IIpUMeEpe KUCI0POa, CEPBL, https://m.edsoo.ru/ef92¢9
docdopa u yrmepona) lc
Bonopon: nonyuenue, bubmuotexa [IOK

42 ¢bu3nvecKre 1 XUMUIECKHE https://m.edsoo.ru/0aa8f6
cBoiicTBa. ['umpu st 13
l'anorensl: HaXOXAECHUE B

bu6mmoreka [IOK

MIPUPOJIE, CTIOCOOBI TTOTYICHHSI,

43 https://m.edsoo.ru/4e223
(du3HYeCKHe U XUMHYCCKHC 795
CBOWCTBa T
l"anorenoBonOpoOIBI bubmorexa HOK

44 . ' https://m.edsoo.ru/6b325
Baxwuerimue

3¢6



https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6

KHCJIOPOCOICPIKAIINE
COC/IMHEHUS TAJIOTCHOB

JIaGoparopHblie U
MIPOMBIIIIJICHHBIE CIIOCOOBI

bu6mmoreka [JOK

45 MOJYYEHHUS TaJOTECHOB. https://m.edsoo.ru/6971ac
[TpuMeHeH e TaIOTEHOB U UX ad
COeTMHEHUN
[IpakTrueckas padbora Ne 4. bubnuoreka LIOK
46 Pemienue sxcriepruMeHTaIbHBIX https://m.edsoo.ru/8b26fe
3aga4d 1mo teme "I'ajgoreHsr" cd
Kucnopon: naboparopusie u
MIPOMBIIIIJICHHBIE CIIOCOObI bubmuoreka [IOK
47 MOJy4YeHus1, U3NIecKue u https://m.edsoo.ru/c8abe3
XUMHUueckue cBoicTa. O30H. 6a
[IpumeneHne KucIopoaa u 030Ha
bubmuorexa IIOK
48 OKcuibl ¥ IEPOKCUIBI https://m.edsoo.ru/5¢881
6a0
Pemrenue 3aga4 pa3audHBIX bubmorexa HOK
49 P https://m. 1u/2b6d8
THIIOB bdb
Cepa: HaxOXKJICHHUE B IPUPOJIE bubmorexa HOK
50 pa: PHpOZE, https://m.edsoo.ru/46afae

CrocoObI TIOTyYeHHUS,

16



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16

(bHBI/I‘-IGCKI/IG U XUMHYCCKUC

CBOICTBA
bu6moreka [IOK
51 CepoBonopos, cyabduapt https://m.edsoo.ru/7¢875
999
Kucnoponconepxaiue bubmuotexa LIOK
52 coenuHeHus cepbl. OcOOEHHOCTH https://m.edsoo.ru/8cfa25
CBOWCTB CEPHOM KUCIIOTHI 48
[Tpaktugeckast padora Ne 5.
bubmuoreka LIOK
Pemmenne skcriepuMEeHTATEHBIX
53 " ) https://m.edsoo.ru/0afb05
3aga4 o Teme "Cepa u eé ot
coenuHeHus" -
A30T: HaXOXKACHUE B IPUPOJIE,
CITIOCOOBI IOJTYYCHHUS - bubmorexa LOK
54 y ’ https://m.edsoo.ru/badd2
¢bu3nUecKre 1 XuMUYECKHe py
CBOMCTBAa. AMMHUAK, HUTPUJIbI -
Kucnopoaconepxkariue
P P bu6mmoreka [IOK
COCIMHCHHUS a30Ta.
55 . . https://m.edsoo.ru/e2965a
Oco0EeHHOCTH CBOMCTB a30THOM o
KHCJIOTBI Ie
IIpumenenue azora u ero bubnmunoreka [IOK
56 COCIMHCHHI. A30THEIC https://m.edsoo.ru/129f50

ynoopeHus

39



https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059

dochop: HAXOKICHUE B

Bbu6mmoreka [JOK
MIPUPOJIC, CIIOCOOBI OTYYCHUS,
57 https://m.edsoo.ru/9a6b4
(bu3nYeCcKre U XUMUYECKHE 3ec
coiicTBa. Pochuast u pochun —
Oxcuapl dpocdopa, bubmorexa [IOK
58 dochopconepxaiie KUCIOTHI. https://m.edsoo.ru/c7a2d4
Conu dhochopHOI KUCTOTHI 29
ITpumenenue pocdopa u ero bubmoreka [JOK
59 coenuHeHn. DochopHbIe https://m.eds00.ru/a2180
yoopeHus 70a
[TpakTtuyeckas padora Ne 6.
bubmoreka [IOK
60 Pemenue skcriepuMeHTaIbHBIX '
3ama4 o Teme "A30T u gocdop 3 fI
Y UX COeTMHEHUS" -
VYriiepon: HaXOXKICHHE B
MPUPOJIE, AJTTIOTPOITHBIC bubnuoreka LIOK
61 Moau(UKanuu; GU3NIECKUe U https://m.edsoo.ru/1eb19f
XUMUYECKHUE CBOICTBA, 9¢
MIPUMCHCHUE
Oxcup yrnepona(Il), oxcun Bbubaunoreka [IOK
62 yrnepona(IV), yronbHas kucnora https://m.edsoo.ru/dbas58a
u €é conu df
bu6mmoreka [JOK
Perenwne 3aaq pa3nuuHbIX
63 https://m.edsoo0.ru/6029b

THUIIOB

609



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609

Kpemnnii: Haxo)KaeHUE B
MIPUPOJIE, CTIOCOOBI MOTYUYEHHUS,

bubaunoreka [IOK

64 https://m.edsoo.ru/14355
(bU3UYeCKre U XUMUICCKHE %ab
CBOMCTBA —
bubmoreka IIOK
Oxkcup kpemausa(1V),
65 A KP (V) https://m.edsoo.ru/3170e
KpEeMHHEBasi KUCJIOTa, CUJIMKAThI b1
Bbu6moreka IIOK
IIpuMeHeHne KpEMHHUS U €T0 https://m.edsoo.ru/393cda
66 coequnennii. CTekIo, ero c0
IOJIyYEHUE, BUBI CTEKIIA https://m.edsoo.ru/5823ce
b
Pewenue 3amay paznuyHbIx bubmorexa HOK
67 P https://m.edsoo.ru/b6248
THTIOB
01
Cucremaruzanus u 06001eHHE bubmorexa HOK
68 . " " https://m.edsoo.ru/6e864
3HaHu# 1o teme "HemMeTanbl
dbS
bubmuoreka IIOK
KontponwsHas pabota o teme
69 " " https://m.edsoo.ru/d0484
HemeTtanmnst
c76
AHanu3 pe3yJibTaToB bubmuotexa [IOK
70 KOHTPOJILHOM paboThl, https://m.edsoo.ru/2b7¢9
KOPPEKIHs OLUIHOO0K 310



https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510

Ilonosxenne MeTaioB B
[Iepnonnueckoit cucreme

bub6moreka [IOK
XUMUYECKHUX IEMEHTOB.
71 https://m.edsoo.ru/9839¢
Oco0eHHOCTH CTPOCHUS L6c
AJIEKTPOHHBIX 000JI0YEK aTOMOB _
METaJIOB
OO6mue GuznuecKue CBOMCTBa Bu6moreka IJOK
72 MmeTtaiioB. [Ipumenenune https://m.edsoo.ru/51dac9
METaJJIOB B OBITY U TEXHUKE d3
bubmoreka [JOK
CmiaBsl MetaiuioB. Kopposust
73 https://m.edsoo.ru/42b87
METAaJIJIOB
2e3
bu6mmoreka [IOK
Pemenue 3ana4 pasinyHbIX
74 https://m.edsoo.ru/e3de37
THTIOB
b6
DNEeKTPOXUMHUYECKUH PsilL bubmorexa [IOK
75 HarpspKkeHuH MeTtauioB. O0mue https://m.edsoo.ru/94eb3
CIIOCOOBI TOIYYEHUS METAILIOB 17a
OO6m1as xapakTepucTUKa
MeTasuioB [A-rpynmsl
[lepuonuueckoit cucTemsl
. bubmmoreka [JOK
XUMHYECKHX deMeHToB. Harpuit
76 . https://m.edsoo.ru/e12¢26
Y KaJIii: Oy4YeHHe, b3

(bu3HYeCKre U XUMHYECKHE
CBOWCTBA, TPUMEHEHUE MTPOCTHIX
BEIIECTB U UX COCTUHEHUN



https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3

OOmast xapakTepuCcTHUKa
MeTaioB [TA-rpymnmnbl
[Teproguueckoi cUCTEMBI
XUMHUYECKHUX HJIEMEHTOB.

Bbu6mmoreka [JOK

77 . . https://m.edsoo.ru/7¢3e¢49
Marunuii 1 KaJabllui: MoTy4YeHHeE, 0
¢buznyecKkre U XUMUYECKHE o
CBOMCTBA, IPUMEHEHUE TIPOCTHIX
BEMISCTB M UX COCAUHCHUI
N N bub6moreka [JOK
JKécTkocTh BOABI M CIIOCOOKI €€
78 https://m.edsoo.ru/c74bfa
yCTpaHEHUs
e9
ANIOMUHMIL: IOTy4YEeHHE, bubmuotrexa LIOK
79 ¢buznyecKre U XUMUYECKHE https://m.edsoo.ru/0e79b
CBOKCTBA, IPUMEHEHUE 266
AM(oTtepHbIe CBOICTBA OKCUAA U
bu6mmoreka [JOK
TUAPOKCU]IA ATTIOMUHUS,
80 https://m.edsoo.ru/5d12d
TUAPOKCOKOMILIIEKCHI AJIFOMUHUS, 118
WX TIPUMECHEHHUE o
21 Pewenue 3amay paznuyHbIx
THUIIOB
[IpakTugeckast padora Ne 7.
bu6moreka [IOK
Pemenue sxcriepuMeHTaIbHBIX
82 https://m.edsoo.ru/27a4af

3a1a4 no teMe "Mertaubl
[IaBHBIX noArpynim"

43



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43

OOmast xapakTepuCcTHUKa

METaJIJIOB TOOOYHBIX IMOATPYTIIT bubmoreka [IOK

83 (b-rpynm) Ileproamaeckoii https://m.edsoo.ru/610d7
CHUCTEMBI XUMHUYCCKUX 431
AJIEMEHTOB
du3nYeCKre U XUMHICCKUC bubaunoreka [IOK

84 CBOMCTBA XpOMa U €ro https://m.edsoo.ru/9911be
COCTMHECHMH, UX TPUMEHEHNE 3
Baxneiimme coequHeHNS bubmuorexa IIOK

85 Mapranua. [lepmanranar kanus, https://m.edsoo.ru/039d6
€r0 OKHCIIUTEIbHEIE CBOMCTBA 9c8
DOU3NYECKNEe U XUMHIECCKUE

. bubmuoreka [IOK

CBOICTBA KeJie3a U ero

86 . https://m.edsoo.ru/1b7f87
coequuenuil. [lonyuenue n A1
MMPUMEHEHHE CIIJIABOB XKeye3a o
DOU3NUECKUE U XUMAYECKUE bu6moreka [JOK

87 CBOMCTBa MEIH U €€ https:/m.edsoo.ru/2bc0f9
COCIMHEHUH, UX TPUMEHEHHUE 54
dOu3nYeCKre U XUMHIECCKUE

N Bbu6mmoreka IIOK

CBOICTBA ITUHKA U €T0

88 https://m.edsoo.ru/b1f2be

COCI[I/IHCHI/II‘;I, HUX IIPUMCHCHHUC.
FI/II[pOKCOKOMHJIeKCLI IOHMHKa

al



https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/b1f2bea1

[TpakTuueckas padora Ne 8.

Bbu6moreka IJOK
29 Pemenuie sxcriepMMeHTaIbHBIX " . 5
https://m.edsoo.ru/a6e352
3a7a4 1o treMe "MeTaibl ca
oOOYHBIX moArpymnm" -
bu6mmoreka [JOK
Pemenne 3ama4 pa3inyuHbIX
90 OB https://m.edsoo.ru/a8b83
d83
O000I11IeHIE U CUCTEMATU3ALIHS bubmuoreka IIOK
91 MU3Y4YEHHOI'0 Marepuasa 1o TeMe https://m.edsoo.ru/e91fe9
"Metasmibr" 15
bubmoreka [JOK
KonTponsnas pabora mmo reme
92 " " https://m.edsoo.ru/83{63e
Merabl
a3
AHanu3 pe3yJbTaToB bubmorexa [IOK
93 KOHTPOJIBHOM padoTHI, https://m.edsoo.ru/9ebff2f
KOPpEeKLUs OUIMOOK d
Ponb xumuu B obecrniedueHnn
YCTOWYUBOIO Pa3BUTH bubmuotexa LIOK
94 yenoseyecTsa. [lonstue o https://m.edsoo.ru/080fe 1
Hay4HbIX METOJ]aX UCCIIEJOBAHUS 0
BELIECTB
Hayunble mpuHIUIIBL
OpraHu3alyy XUMHYECKOTO bubmuorexa LIOK
95 npou3sBoacTBa. [IpomblIeHHBIE https://m.edsoo.ru/2e45a4
CHOCOOBI MOYyYSHHS 4f

BaXXKHEUININX BEIICCTB



https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a6e352ea
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https://m.edsoo.ru/080fe1f0
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XHUMUYECKOE 3arpsI3HEHUE

bubauoreka [IOK

96 OKPYXKAaIOIIEH CpPelibl U €T 1 https://m.edsoo.ru/9f11bf

IIOCJIEICTBUS 51
Bbu6mmoreka [IOK

97 XUMHS ¥ 3I0POBBE YEIIOBEKA. 1 et //m 5
JlexapcTBEHHBIE CPEICTBA . 211
Xumus . Pons xumuu B bu6moreka [JOK

98 oOecreueHny MUIIEBO 1 https://m.edsoo.ru/1f7b5b
0e30macHOCTH d2
KocMmetnueckue u bubmuorexa IIOK

99 napdromMepHble CpeacTBa. 1 https://m.edsoo.ru/dad42d
briToBas xumus 5a9
XUMUS B CTPOUTENILCTBE. bubnuoreka [JOK

100 | Baxueiime CTpOUTEIbHBIE U 1 https://m.edsoo.ru/61e69
KOHCTPYKIIMOHHBIE MaTePHAIIbI 003
XHUMHS B CEIILCKOM XO3SIHCTBE. bub6moreka [IOK

101 | Oprannyeckue 1 MUHEPAIbHBIE 1 https://m.edsoo.ru/fd3958
ynoOpeHus Zd
Cucremaruzaius U 0000IICHHE bubmorexa HOK

102 . 1 https://m.edsoo.ru/db979
3HAHUH 110 TeMe <70

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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