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MNOACHUTEJIbHAS 3AININCKA

Pabouast mporpamMMa mo XMMHUM Ha YPOBHE CPEIHETO OO0IIEero oOpa3zoBaHUs
paspaborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit ®@enepanunn», TpeOOBaHU K pe3yJbTaTaM OCBOEHUS
dbenepanbHOI oOpa3zoBaTeabHON IpOrpaMMBbl CPEIHETO o011ero
oopazoBanusi(DOII COO), npeacraBineHHbix B DenepaibHOM rOCyAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepanuy, peamu3yOIMX OCHOBHBIE O0pa3oBaTelbHbIE MIPOrpaMMbl, U
OCHOBHBIX TONOXeHUl «CTparerun pa3BuTus Bocnutanuss B Poccuiickoi
®epnepanuu Ha nepuoa 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsSI Ha YpPOBHE YIUIYOJIEHHOIO H3Y4YEHHUs 3aHUMAEeT Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanusi yuamuxcs 10-11  kmmaccos.
W3ydyenue mpeamera, peamuzyemMoe B YCIOBHAX Ju(depeHIMPOBAHHOTO,
npoduibHOTO O00yYeHHs, TPHU3BAHO OOecHeunTh 0011e00pa3oBaTebHYI0 U
OOIIEKYJIbTYPHYIO TMOJATOTOBKY BBIMIYCKHUKOB IIKOJBI, HEOOXOJIUMYIO IS
ajanTalyyi UX K ObICTPO MEHSIOUIMMCS YCIOBUSIM U3HU B COLIUYME, a TaKXkKe s
MPOJOKEHU OOyYeHHsS B OpraHu3anusx MpodhecCHOHAIBHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUS SBJIICTCSI OJJHOW W3 IPUOPUTETHBIX JTUCIIUILINH.

B nporpamme mno XWMHM Ha3Hau€HHE TMpeaMeTa «XHUMHUSD TOTydaeT
NoJPpOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolUMU
nonoxkeausimu GI'OC COO o B3aUMOOOYCIIOBICHHOCTH IIEJeH, coaepKaHus,
pe3yabTaToB OOy4YeHUs M TPeOOBaHUW K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIHME BBINMOJIHAEMbIE MPOTPAMMON IO
XUMUU QYHKIINN:

e HMHQOPMALMOHHO-METOJUYECKAsl, peaju3alus KOTOpodh obecrneynBaeT
MOJIyYeHHE NPEACTABICHUS O ILENsIX, COAEp>KaHWU, OOIIe CTpaTreruu
oOy4eHwHsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIINUXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHU3aIMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
OMpeNIeNICHHE: TPUHIUIIOB CTPYKTYPUPOBAHHUS U TMOCJIEAOBATEILHOCTH
M3YUYeHUs] y4eOHOTro maTepuana, KOJWYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTEPHUCTHK; TOAXO0J0B K (DOPMUPOBAHHIO COJEPKATEILHONH OCHOBBI
KOHTPOJISI U OIEHKH O00pa30oBaTeIbHBIX ITOCTIKEHHM OOydYaroIMuXcs B
paMKax HWTOTOBOM arrecTtaid B (GOpME €IMHOr0 TOCYJIapCTBEHHOTO
AK3aMEHa MO0 XUMHUH.

[Iporpamma asisg yriryOa€HHOTO U3yYEHUSI XUMUU:



e YCTaHABIWBACT WHBAPHAHTHOE MPEAMETHOE COJEpIKaHHE, 005S3aTeIbHOE
JUIST W3Y4YeHUsT B paMKaxX OTICNbHBIX Mpoduiei, mnpemrycMaTpruBaeT
pacnpenelieHue M CTPYKTYpPHUpOBaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEpKaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e JAéT NpHUMEpPHOE pachnpelereHrue y4yeOHOro BpPEMEHH, PEKOMEHIyeMOTo
JUTSI I3yYCHUSI OTACIIBHBIX TEM;

e TMpejJiaraeT TMPUMEPHYIO TMOCIEIO0BATEIBHOCTh HW3YUYEHHUS y4eOHOTO
MaTepuaia ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEAMETHBIX CBA3EH;

e Ja€T METOMUYECKYIO MHTEPIPETAIHIO TIEJIeH 1 3a/1ad U3yYCeHHs MpeaMeTa
Ha yriyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MMPUOPUTETOB B CUCTEME
cpemHero oOmero o0pa3oBaHUs, COAEPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3yJIbTaTOB OCBOEHUSI OCHOBHOW 00pa3oBaTenbHOMN
MPOrpamMMBbl CpeaHero o011ero oOpa3zoBaHUs (JINUHOCTHBIX,
METaINpeMETHBIX, MPEIMETHBIX), a TakKKe ¢ YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUUA  0O0ydYaromerocs IO OCBOCHHIO
CoJIep KaHus TIPEeIMETA.

[To BceM Ha3BaHHBIM TO3UIMSAM B TMPOrpamMMe MO XMMHH IMPETyCMOTpPEHA
MIPEEMCTBEHHOCTh C OOy4YeHHEM XUMHHW Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus. 3a TMpelaelaMd yCTaHOBJIEHHOM MporpaMMod MO  XUMHUU
00s13aTeNIbHONM (MHBAPUAHTHOM) COCTABISIONICH COMep KaHus y4eOHOro mpeamMera
«Xumus» OCTa€Tcsi BO3MOXXHOCTb BBIOOpa €ro BapUAaTUBHOM COCTaBIISIOLIEH,
KOTOpasi JO/DKHA OMPEISIAThCS B COOTBETCTBHHU C HANPABICHHEM KOHKPETHOTO
npoduis 00yueHus.

B coorBerctBMM ¢ KoHuentyaibHbiMH TosioxkeHusmu DPI'oOC COO o
HAa3HAYEHUU TIPEJAMETOB 0a30BOro W YIUIYOJIEHHOTO YpOBHEM B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHUsT Ha YPOBHE CpeAHEro ooImero obpa3oBaHUS
XUMHUS Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBIeH Ha pean3aIuio
MPEEMCTBEHHOCTH C  TOCJICAYIOMMM  OTaloOM  TOJYYEHUS  XUMHUYECKOTO
oOpazoBaHMsi B paMKax M3Yy4YCHHsS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JIMCUHUILUIMH B By3axX M OpPraHu3alusx CpeaHEro npodeccuoHaaIbHOTO
oOpaszoBanms. B 3Toii CBs3M u3ydeHHE MpeaMeTa «XHMHUSD) OPUESHTHPOBAHO
NPEUMYIIIECTBEHHO HA paclIMpeHue W  yIrIyOJieHWe TEOpEeTHYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOMINUXCS, BRIOPABIINX OMpPENCAEHHBIN TTPOodhHIh
0o0y4eHHs1, B TOM YUCIIE C IEPCIIEKTUBOM MOCIETYIONMIETO MOTYUYEHUSI XUMUIECKOTO
0o0pa3oBaHMs B OpraHU3alusaX MpodeccuoHanbHOro oopasoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO K miuaHUpyeMbIM pe3yJbTaTaM OCBOEHUS
dbenepaabHOl  00pa30BaTEIBPHON MPOrpaMMBbl  CpPeaHEro 00IIero oOpa3oBaHUs
U3ydeHHEe IMpeameTa «XuMHUS» OPUEHTHUPOBAHO TaKKe HaA pelieHue 3aaad



BOCITUTAHUS W COIMAILHOTO Pa3BHUTHs OOydYaromuxcs, Ha GOpPMHUPOBAHUE y HHUX
OOIIENHTEIUICEKTYalIbHBIX YMEHUH, YMEHUN palMoHAIM3aIllMu y4eOHOTo Tpyda U
000OIIEHHBIX  CMOCOOOB  JIEATETBHOCTH, MMEIONIMX  MEXKIUCIUIUTMHAPHBIH,
HAANPEIAMETHBIN XapakTep.

CocTaBisiomuMu npeaMeTa «XUMHS» Ha YPOBHE YIITyOJIEHHOTO H3yYCHHUS
SBISIIOTCS  yrIyOnéHHbie Kypchl — «Opranuwdeckas xumus» u  «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHny moaxoa0B K 0OTOOPY M CTPYKTYpPHOU
OpraHu3allii COJEP’KaHUSI ITUX KypCOB B MporpaMme IO XHMHUHU 32 OCHOBY
npuHATkl nosioxkeHus PI'OC COO o paznuuusax 0a30BOro u yriyOJaE€HHOTO
YPOBHEHN M3YUYEHHUS IIPEAMETA.

OcHoBy coaepkanus KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpraHWYeCcKas XHUMH» COCTABIISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSAIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. IJTa CHUCTEeMa
3HaHUW TIOMy4YaeT OMpeneiIEHHOe TEOPETHUECKOE JIOTIOTHEHHE, MO3BOJISIONIEE
OCO3HAaHHO OCBOWTH CYIICCTBEHHO OOJbIIUKA O00BEM  (AKTOIOTHIECKOTO
Matepuana. Tak, Ha YriayOJE€HHOM YpOBHE H3y4eHMs MpeaMera oOecreueHa
BO3MOXHOCTh 3HAQUMTEJILHOIO YBEJNIMYEHUS OObEMAa 3HAHMM O XHUMHUYECKHUX
dJIeMEHTaX W CBOMCTBAaX MX COCIWHECHHWHA HAa OCHOBE PACIIMPCHUS U yTIyOJaeHUs
MIPEJICTABIICHUA O CTPOCHUM BEIIECTBA, XUMUYECKON CBSI3W M 3aKOHOMEPHOCTSX
MIPOTEKAHUS PEAKIUH, pACCMATPUBAEMBIX C TOYKU 3PCHUS] XUMUUYECKOW KHHETHKU
U TepMOAMHAMUKU. M3ydyeHue mnepuoaudeckoro 3akoHa u Ilepuonnueckoi
CUCTEMBl ~ XHMHYECKHUX  DJICMCHTOB O0asupyercss  Ha  COBPEMCHHBIX
KBaHTOBOMEXAaHWYECKHUX TMPEJACTABICHUSAX O CTPOSHUU aToMa. XHMMHUYECKasl CBS3b
O0OBSCHSETCS] ¢ TOUYKH 3PCHUS YHEPTETUUECKUX U3MEHECHMI TIpH €€ 00pa30BaHUM U
pa3pylIeHUH, a TaKXKE C TOYKU 3PEHHUS MEXaHU3MOB €€ oOpazoBaHus. M3ydeHwue
TUTIOB ~ pEakiuid  JomojHseTcs  (HOPMUPOBAHMEM  MpEACTaBICHUH 00
ANEKTPOXUMHUYECKUX TPOIECCaX U DIEKTPOIN3E PACIUIaBOB M PACTBOPOB BEIIIECTB.
B kypce oprannueckoil XMMHHM TIPH PACCMOTPEHUU PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHHM yenseTcsi 0co00e BHUMaHHUE BOIPOcaM 00 3JEKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM BIIMSIHUUA aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHii.

Oco0oe 3HayeHHWE HMEEeT TO, YTO Ha COJIep)KaHHE KypCOB XHUMHH
yrayOnEHHOTO YPOBHS M3YYEHUS ISl KJIACCOB OMPEAEIEHHOTO podus (TIaBHBIM
00pa3oM Ha HX CTPYKTYpYy UM XapakTep HOINOJIHEHUW K oOmel cucreme
MIPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIMUSHUE CMEXKHBIC TIpeIMeThl. Tak, Hampumep,
B COJIEp)KaHUM TpeaMeTa NIl KJIACCOB XUMHUKO-(pu3udeckoro npodusiss 60bI10e
3HauYe€HUE OYyIyT MUMETh 3JEMEHThl y4eOHOro marepuasia mo oomei xumuu. [lpu
U3y4YeHUU TpeAMeTa B JaHHOM Cllydae aKIeHT OyJeT cielaH Ha OOIIHOCTh
METOJIOB MO3HAHWS, OOIIHOCTh 3aKOHOB M TEOPUW B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHAsi Teopusi (MOJEKyJsipHasi Teopus B (U3HKE), 3aKOHBI COXpPaHEHUS



MacChl M JHEPIUM, 3aKOHBl TEPMOJAWHAMUKH, 3JIEKTPOIU3d, NPEACTABICHUA O
CTPOECHHUU BEILECTB U APYIOE.

B TOo ke BpeMs B COAEpKAaHMM MpeaMeTa Uil KJIACCOB XHUMHMKO-
Ounosornyeckoro npoduiist OONbIIUKA yAENbHBIA BeC OyJeT UMETh OpraHHyYecKas
xumus. B 3TOM chmydae mpeAocTaBisieTcs  BO3MOXKHOCTh — Ajig  Oolee
00CTOSATENBHOIO  PAacCCMOTPEHHS] XMMHMYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOrMYECKONl CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K MpUMEpPYy, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMMUIbI, OENKH, YIJIEBOJbI, HYKJICHHOBBIC
KHCJIOTBI U Apyrue. [Ipm 3ToM 3HaHHA O COCTAaBE M CBOMCTBAX NPEACTABUTEIECH
OCHOBHBIX KJIaCCOB OPraHMYECKUX BEIIECTB CIY)KAaT OCHOBOM I W3y4ECHUS
CYILIIHOCTHU IPOLECCOB (POTOCUHTE3A, AbIXaHUs, MUIIEBAPEHUS.

B mnnane ¢QopmupoBaHMs OCHOB Hay4HOIO MHPOBO33PEHHUS, OCBOCHHUS
00IIIeHayYHBIX METOJIOB ITO3HAHMS M OTIBITA MTPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAHUW H3yYeHHE MpeaMera «XUMHUsS» Ha YriayOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEeIMETaMHU, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHble mpenMeTh», «MaTtemaTuka u
uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpn u3ydyenuun yuyeOHOro mnpeaMera «XuMus» Ha YriayOJIEHHOM YpOBHE
TaK)Ke, Kak Ha YPOBHE OCHOBHOI'O M cpeAHero oluiero oopazoBanus (Ha 0a30BOM
ypOBHE), 3a7jauell MEepBOCTENICHHON 3HAYMMOCTH SIBISieTCS (POpMHpOBAaHHE OCHOB
HayKM XHMHUH Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
NEATEIIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pemenue
3TOM 3amauv Ha YriayOJNEéHHOM YpOBHE HW3Y4YEHHUs TMpeaMeTa Mpeanosaraer
peAIM3alNI0 TaKUX 1EJIeH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTAX U NIO3HABAEMOCTH SIBIICHUM IIPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poidi B OOECIedYeHHH
YCTOMYMBOIO  pPa3BUTHA  YEJNOBEYECTBA: B  pEHIEHUH  Mpoliem
AKOJIOTMYECKOM, SHEPreTUYECKON U MUIIEBO 0€30MacHOCTH, B Pa3BUTUU
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00ecCIeYeHnn PalUOHAIBHOTO MPUPOJONOIL30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJIbTYphl UYEJIOBEKA, a TAKKE 3KOJIOTMYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHOM Cpele;

e OCBOCHHME CHUCTEMbl 3HAaHMH, JIEXKAUMX B OCHOBE XHUMHUYECKOU
COCTaBJISIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa: (pyHIaMEHTAIbHbIX
MOHSATHM, 3aKOHOB M TEOPUH XUMHUHU, COBPEMEHHBIX IPEJICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX IPOTEKAaHUs XUMHUYECKUX PEAKLHU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMax, 00 0OmImx
HAYYHBIX MPUHIIAIIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y oOyyJaronmxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHUYECKUX 3HAHUU [JI1 OOBICHEHUS
KJIFOYEBBIX MJAEH W TpoOJeM COBPEMEHHOW XUMHH, HJisi OOBICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
IPaMOTHOTO PEIICHHs MPOOJIeM, CBI3aHHBIX C XUMHEH, TPOTrHO3UPOBAHHS,
aHaJM3a U OIIEHKHU C MO3UIINI KOJIOrMYeCKOoi 0€30MacHOCTH MOCIIEICTBUM
OBITOBOII M MPOU3BOACTBEHHON [EATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM  TPOU3BOACTBOM, HCIIONB30BAaHUEM U  MepepadOTKON
BEILIECTB;

e yriyOlIeHHE TIPEACTABICHWM O  Hay4YHBIX  METOJaX  TO3HAHUS,
HEOOXOJMMBIX ISl MPUOOpPETEHUsT YMEHUI OpPUEHTHUPOBATHCS B MHUpPE
BCIIECTB M OOBSICHCHHS XUMUYCCKUX SIBICHHH, WMEIOIMUX MECTO B
MPUPOJIE, B MPAKTUYECKOU JIESITEIHLHOCTH U TTOBCETHEBHOM JKU3HHU.

B mane peanuzanuu mepBOOYEpPEAHBIX BOCIHUTATEIBHBIX M Pa3BHBAIOIIUX
GyHKUMNA 1ETOCTHOM CHUCTEMBI CPEJHEro oOHIero o0pa3oBaHUs NpPU U3YUYECHUU
npeamMera «XUMHUS» Ha  yrUIyOJIEHHOM ypOBHE OCOOYIO  aKTyaJdbHOCTh
MPUOOPETAIOT TAKKE IS U 3a]1a4H, KaK:

e BOCHUTaHHE YOEKIEHHOCTH B I[IO3HABAEMOCTH SIBIICHHI MPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHUECKUX U
MPUKJIAJAHBIX HMCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHUBAIIMM K OOYYEHHMI0O M TO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIMTAaHUIO  HA  OCHOBE  YCBOEHUS
00IIIcYEJIOBCYECKHUX IICHHOCTEMH;

e pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX
crocoOHoCcTeM oOyuarommxcs, (GpopMHUpOBaHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHUSI K CamMoOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCHENTHON Mpo(deCCHOHAIBHON 1 OOIIECTBEHHOM JIeATeIbHOCTH,
OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3JI0POBbI0 M TIOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HU;

e (opMHUpOBaHHME YMEHUM M HABBIKOB Pa3yMHOT0O MPHUPOIOIOJIH30BAHMUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPhI, MPUOOPETEHUE OTBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIIbHOCTH.

OO111ee YMCIIO YacoB, MPEAYCMOTPEHHBIX JIJISI U3YUEHHUS] XUMHUH Ha yTiyOJIeHHOM
ypOBHE cpeaHero obiero oOpaszoBaHusi, coctaBisier 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKAS XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKON XUMHUM.

[IpeaMer W  3HAUYeHUWE  OPraHUYECKOM  XHWMHUH, NPEIACTABICHUE O
MHOT000pa3uH OPraHUYECKUX COCTUHEHUI.

OJNEeKTpOHHOE CTPOEHUE aToMa yTriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUA. BaneHTHble BO3MOXXHOCTM aTroMa yriepona. XHMUYECKas CBsA3b B
OpPTraHMYECKUX COCIUHEHUSX. Tumbl TUOpUIM3AIMM aTOMHBIX oOpOuTanen
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBaJICHTHOU CBsI3M (OOMEHHBIA U JIOHOPHO-
aKIENTOPHBIN). THUNBI TEepeKphIBaHUS AaTOMHBIX OpOUTANCH, G- W 7T-CBS3U.
OpunHapHasi, BOIHAasT U TpoiiHast cBsi3b. CrocoObI pa3phiBa CBS3EH B MOJIEKYJIax
opranuveckux BemiectB. [loHAaTHe 0 CBOOOAHOM paaukane, HyKJIeopuie u
anexTpodue.

Teopust cTpoeHus opraHuueckux coeauHenuiit A.M. byrtnepoBa u
COBPEMEHHBIE MPEJCTABICHHS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX COCIUWHEHUN. MOJIeKyJIsIpHbIE U  CTPYKTYpHbIE  (OPMYJIBL.
CrpykTypHble GOpMyJbl pa3IUYHBIX BUIOB: pa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buasl H30MepuUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTporHbie dQ(PEKTH B MOJEKYIaX OPraHUYECKUX COCITUHCHUN (MHIYyKTUBHBIN
U ME30MEpHBIA 3P PEKThI).

[IpencraBnenne o kKiIaccupUKaMKU OpraHuyeckux BemiecTB. [loHaTue o
dbyHkuroHanbHOU rpynmne. I'omosnorus. I'omonoruueckue psinbl. Cucremarnueckas
HOMeHKIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTAEIBHBIX MTPEICTABUTEIICH.

OcoOeHHOCTH W KJaccu(UKaIUsg OpraHuYecKux peakuuid. OKUCIUTETbHO-
BOCCTaHOBUTEJIBHBIC PEAKLIMU B OPraHUYECKON XUMUMU.

DKCNEPUMEHTAIbHBIE METO/bl HM3YyYEHUS BEUIECTB M HX MPEBPAIICHUN:
O3HaKoMJIeHHe ¢ oOpaslaMu OpraHMYeCKUX BEUIECTB M MaTepuajaMH Ha HX
OCHOBE, OIBITHI II0 MPEBPALICHUID OPraHWYECKUX BEUIECTB IIPU HarpeBaHUHU
(aBneHue, OOyTIMBaHME W TOPEHHUE), KOHCTPYMPOBAHHWE MOJENEH MOJIEKYT
OPTraHUYECKUX BEILECTB.

YriaeBoaopoasl.

Ankanpl. ['oMooruueckuil ps ankaHoB, o0mias ¢popMysa, HOMEHKIIATypa U
M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKAHOB, Sp°-
ruOpuau3anys aTOMHBIX opOuTanel yriaepoja, o-cBsizb. DU3MUECKHUE CBONCTBA
AJIKaHOB.



XUMHAYECKHE CBOMCTBA aJKaHOB: PEAKUMU 3aMEUICHHS, W30MEpHU3aLINH,
JNErUAPUPOBAHUS, IUKIN3ALNKI, TUPOJIN3a, KpeKuHra, ropenus. [IpeacraBinenue o
MEXaHHU3Me PEaKIUil PaJuKaJIbHOrO 3aMEILICHHS.

Haxoxnenue B npupoze. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uxnoankanel. O0mas Ggopmysa, HoMeHKIaTypa U uzomepusi. OCOOCHHOCTH
CTPOCHUSI M XHUMHUYECKHUX CBONCTB MalbiX (LIUKIONPONAH, LUKIOOYTaH) U
OOBIYHBIX (IIUKJIOTICHTAH, IMKJIOTEKCAaH) IMUKI0aNKaHoB. CrocoObl MONy4YeHHS U
IIPUMEHEHUE UKIIOAJIKAHOB.

Ankensl. ['oMonornueckuii psijy ajnkeHoB, oOmias GopMyra, HOMEHKIIATypa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKEHOB,  Sp*-
ruOpuau3anusi aTOMHBIX opOuTanei yriepoaa, o- u m-CBsa3u. CTpyKTypHas u
reoMeTpuueckas (LUC-TpaHC-) wu3oMmepusi. DU3NYECKHE CBONCTBA AJIKEHOB.
XUMHUYECKHE CBOWCTBA: PEAKIMU IMPUCOCAUHEHHS, 3aMELICHUS B O-IOJIOKEHUE
[IpU JBOMHOM CBA3M, IOJUMEpU3alUUU U okucieHus. IIpaBuno MapkoBHHMKOBa.
KadecTBeHHbIC peaklMu Ha JABOMHYIO CBs3b. CIOCOOBI MOTYUYEHUSI U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukamus ankaaneHoB (CONpsKEHHbIE, W30JIUPOBAHHBIE,
Kymynuposarnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONpPSDKEHHBIX  aueHoB, 1,2- wu |, 4-mpucoenunenne. Ilonumepusanus
CONpPsKEHHBIX MeHOB. COCOOBI MOTYYEHUSI U TPUMEHEHHUE aJIKaIMCHOB.

Anxunbl. ['oMonoruueckuii psii alKMHOB, 001Ias popmyia, HOMEHKIATypa U
U30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, Sp-
rudpuau3anms aTOMHBIX opOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMHUYECKHE  CBOMCTBA:  peaKUUMU  MPUCOCAUHEHHUS,  JIUMEpHU3aALUN U
TpUMepHU3aluu, okuciaeHus. KucinoTHele CBOKMCTBA AJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEeHHBIE peaKIni Ha TPOHUHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTtnueckue yrieBoJopoasl (apeHsl). ['omonoruueckuili psiji apeHoB,
oOmast popmyra, HOMEHKIIATypa U U30MepHsl. DJICKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OeH301a. DU3HWYECKHe CBOMCTBA apeHOB. XHWMHUYCCKHE
CBOMCTBa O€H30J1a M €ro rOMOJIOTOB: PEaKIMK 3aMelIeHusl B OEH30JIbHOM KOJIbIIE U
YTJIEBOJOPOJAHOM pajuKale, peakuud MNPUCOCIUHEHUs, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHue o0 OPUEHTUPYIOLIEM JIEUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIBIIE Ha MPUMEPE aJKWIbHBIX pPAIUKAIOB, KapOOKCUILHOM,
TUAPOKCUIIBHOM, aMWUHO- W HUTPOTPYIIBI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepuzanus ctupona. CriocoObl MOdydyeHUus U
IPUMEHEHUE apOMATUYECKHUX YTIE€BOAOPOIOB.

[Tpuponnsiii ra3. IlonytHele HedTsHBIE ra3sl. HegTh n €€ nmpoucxoxaeHue.
Kamennslii yroiib U mpoayKThl ero nepepadorku. CrocoOsl nepepaboTku HedTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKHI), pU(DOPMUHT, TUPOIHU3.
[TpomykThl mepepaboTKu HEPTH, KX TPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBs3b MEXY Pa3IMUYHBIMU KJIACCAMU YTIIEBOAOPO/IOB.

DNEKTPOHHOE CTPOCHUE TaJIOTCHIPOU3BOIHBIX YIJICBOJOPOIOB. Peakiuu
3aMEIICHUS TalloTéHa Ha THAPOKCOTPYIIy, HHUTPOTPYIIY, ITHAHOTPYIITY,
amMuHOTpymmy. JleficTBHe Ha TaJIOTEHMPOU3BOJHBIE BOJHOTO U CIIUPTOBOTO
pactBopa miénouyn. B3auMopeiicTBue nUraioreHaIKaHOB C MarHUEM M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3oBanue
TJIOTCHIIPOU3BOIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHKE H TIPU CHHTE3C
OpPTaHUYECKUX BEIICCTB.

OKCHEepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUI:
u3ydeHue (QU3NYECKUX CBOMCTB YTJIEBOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakimii yrieBoJAOpPOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeynBaHHEe OpOMHON WM
WOJIHOM BOJBI, pacTBOpa IEpMaHTaHaTa KajlWs, B3aUMOJICHCTBHE alrleTHJICHA C
aMMUaYHBIM pacTBopoM okcuma cepedpa(l)), kadecTBeHHOEe OOHapyXKeHUE
yriepoja U BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJIYyYEHHE OSTUIICHA U
U3y4YEHUE €ro CBOWCTB, O3HaKOMieHHe ¢ KoJuiekuusmMu «Hedpte» u «Yromby, ¢
oOpa3naMM IjIacTMacc, KaydyyKOB M  PE3UHBbI, MOJACIHPOBAHUE MOJIEKYJI
YTJIEBOJIOPOJIOB U TaJIOT€HIPOU3BOIHBIX YIJIEBOJAOPOIOB.

Kucnopoaconep:xaiiue oprannieckue coeTuHeHus.

[IpenenbHbie omgHOAaTOMHBIE CHUPTHL. CTpoeHHE MOJIeKyn (Ha MpuUMepe
METaHOJIa W JTaHojda). ['oMosorudeckuit pan, oOmas Qopmyna, U30Mepus,
HOMEHKJIaTypa ©  kiaccudukanusa. Dusznueckue CBONCTBA  MIPEACIIbHBIX
OJTHOATOMHBIX CHUPTOB. BoOIOpomHBIE CBS3M MEXKIYy MOJEKYJIaMH CIUPTOB.
XUMHUUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUS, JETUApaTallid, OKHUCICHUS,
B3aMMOJICUCTBHE C  OPraHMYECKUMH M  HEOPTaHMYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHast peakiius Ha OJHOATOMHBIE CUPTHL. [leficTBUE 3TaHONA U MEeTaHoJa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CITUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa B u3oMepus. OcoOEHHOCTH (PU3UYECKUX H
XUMHUYECKUX CBOMCTB.

MHOTOaTOMHBIC CIHPTHI — JTHJICHIJIMKOJb W TIWLEepUH. Dusndueckue u
XUMUYCCKHAE CBOWCTBA: PEAKIIMN 3aMEIICHUS, B3aMMOJICHCTBHE C OPraHUICCKUMU
U HEOPraHWYECKUMH KHCIOTaMH, Ka4deCTBEHHAs pEaKIus Ha MHOTOAaTOMHBIE
cuptel. [IpencraBienne o MexaHW3ME peakluii HYKJICO(MUILHOTO 3aMEIEHUS.
HeiictBue Ha opraHu3Mm 4enoBeka. CrnocoObl MOJyYeHUS U TNPUMEHEHHUE
MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIUSHHUE THUAPOKCOTPYIIIBI |
oenszonbHOTO sAmpa. Puszmueckue cBoiicTBa ¢eHonma. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (penona. KauectBennsie peakuuu Ha (eHosl. TOKCHYHOCTH (heHona.
CriocoObl mosrydenust u npuMenenue henona. Genondopmanbaeruanas cMoma.

KapOonuiibHbIE COETMHEHUS] — aIbACTU/IbI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIbHOM TpyImIibl. ['oMonorndyeckue psibpl ajlbJeruj0B U KETOHOB, 00IIas
dbopmyna, uzoMmepuss U HomeHkKiarypa. Dusnueckue CBOICTBAa albACTHAOB U
KETOHOB. XMMHWYECKHME CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHennsa. OKHUCIIEHNE albJeTu0B, KAUECTBEHHbIE PEAKIIMHA HA aJIbJICTUBI.
CriocoObl OJTy4YeHHs U IPUMEHEHUE aJIbJETHIOB U KETOHOB.

OAHOOCHOBHBIE MIpe/ieNibHbIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMEHKIIaTypa. PU3HUECKUE CBOMCTBA
OJIHOOCHOBHBIX IMpeNeIbHbIX KApOOHOBBIX KHCIOT. BOIOpOAHBIE CBSI3U MEXIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOWCTBA: KUCIOTHBIC CBOMCTBA,
peakuusi STepUPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO paauKaia.
OcoOEHHOCTH CBOMCTB MYypaBbUHON KUCHOTHL. [loHSATHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3(pupax. MHoroo6pasue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HENpEAENbHBIX M apOMaTHYECKHX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIOT, THUJIPOKCUKAPOOHOBBIX KUCIOT. [IpencraButeny BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apHHOBAas, MaJbMUTHUHOBAsA, OJICUHOBAadA, JUHOJEBAS,
NuHOoNen08as KUCIOoThl. CocOObI MOTYYEHUs U TPUMEHEHUE KApOOHOBBIX KUCIOT.

Crnoxusie 3¢upsl. ['omonoruueckuii psia, oOmas (opmyrna, u3oMepus u
HOMeHKJIarypa. Du3nyeckne M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOH W
LIEIIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nuecKkue 1 XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIIOM U 1iesiouHoi cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPKALIUX OCTATKU
HETIPEICIIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MBpbL14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ACHCTBUE.

OO61mas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBoaoB (MOHO-, -
u nonucaxapuibl). MoHOcaxapubl: TIIIOKO3a, (PYKTO3a, Trajakrosa, pudo3a,
ne3okcupudo3za. duznyeckue CBOWCTBAa M HaxoxJeHHe B mpuponae. dortocuntes.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJACTUIHON
IpylI, CIOUPTOBOE U MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAUYECHUE B KUZHEAECATEIBHOCTH OpraHu3mMa. /[ucaxapuapl: caxaposa, MaiabTO3a U
JaKkTo3a. BoccTaHaBIMBarOImKe U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B npupoae u npuMenenue. [lommcaxapuapl: kpaxman,
INIMKOTeH W 1Heinono3a. CTpoeHne MaKpOMOJEKYyJl Kpaxmana, TJIMKOTeHa U
HEeJUTI003bl.  PU3MYECKHME CBOMCTBA Kpaxmana M UEJUI0JI03bl. XUMHUYECKHUE
CBOMCTBAa Kpaxmaja: TMApPOJN3, KAaYECTBEHHAs PEakius ¢ HOAOM. XUMHUYECKHUE
CBOMCTBA 1LIEJUTIONIO3bI: TUIPOJIN3, MOdyueHUe 3PupoB Lemtono3sl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCNEPUMEHTAIbHBIE METOJbl HW3YyYE€HUsS BEUIECTB M HX IPEBPAIICHUN:
pPacTBOPUMOCTH PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICMCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CIHUPTA B aJIbJETHJ]I HA PACKAIEHHOW METHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHOUPTa JUXPOMATOM Kayus (BO3MOKHO HCIIOJIh30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aJbJACTUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpokcupom  menu(Il)), peakmus rammepuHa  C
ruapokcuaom meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIOKO3bI ¢ ruapokcugom meau(ll), BzaumoneiictBue
Kpaxmaia C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a4a4 1o temMaM «CoupTel
denonb, «KapooHoBbie KUCTOTHL. CI0KHBIE Y3DUPHD».

A3oTcoAep:Kale OPraHnvecKre CoeTnHEeHU .

AMHHBI — OpraHMYECKHE MPOU3BOJHBIE aMMuaka. Kinaccudukanus aMuHOB:
anudaTuyeckue M apoMaTUYECKHE; IEepPBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Ctpoenue moiiekyls, obmias gopmysia, U30MEpHsi, HOMEHKJIATypa U (pusnueckue
CBOICTBa. XMMHYECKOE CBOWCTBA anu(PaTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHHOB C a30TUCTOM KHUCIIOTOW.
Conu ankniaMMOHHS.

AHWIMH — TMPEICTaBUTENb AMHMHOB apoMaTrudyeckoro psana. CrpoeHue
aHuiIuHA. B3anMHOE BiMsHUE TPYyNI aTOMOB B MOJieKyje aHuianHa. OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KadecTBeHHbIE peakiuu Ha aHmwimH. CrocoObl
MOJIYYCHHUS] M TpUMEHEeHHe anudarnueckux aMuHoB. [lomydeHue aHwIMHA W3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIe IPeACTABUTENN Ol
AMHUHOKHCJIOT:  TJIALMWH, ajaHuH. @Ou3nyeckue CBOMCTBA AMHHOKHCIIOT.
XUMHUUYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYECKHX
COCIMHEHUM, peaklus TMOJUKOHJICHCAIUU, O0pa3oBaHUE TMENTUIHON CBS3M.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIU3 MENTHIOB.

benku kak mnpupojHble noauMepbl. llepBuyHas, BTOpUYHAsT M TpPETUYHAA
CTpyKTypa OenkoB. XWUMHUYECKHE CBOWCTBAa OCJIKOB: THUIPOIU3, ACHATYpaIus,
KaueCTBEHHbBIC PEAKIIUU HA OCJIKH.

OKCIEpUMEHTANIbHBIE METOJIbl HM3y4YEHHUs BELIECTB W MX IPEBpALLCHUIA:
pacTtBopeHue O€JKOB B BOJIe, JeHaTypalus OeJKOB NpH HarpeBaHUU, IBETHHIC
peakiuu Ha O€JIKM, pelIeHHe HKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A3oTcoaepkaiiue OpraHUYeCKue COEIUHECHUS 151 «Pacno3HaBanue
OPraHUYECKUX COCIUHCHUI.

BbicokoMoJIeKYJIIPHBbIE COeIMHEHMS.

OCHOBHBIE MOHATHS XUMUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALUN, CPEAHAS MOJIEKYJISIpHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJTUKOHICHCALIUS.

[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIICH, MOJUIPOIIMIIEH,
MOJIMBUHWIXJIOPU/, TIOJUCTUPOJ, TMOJIUMETUIMETAKpUiIaT, MOJUKAPOOHATHI,
noJMATHWIICHTEpeTanaT). Y THin3anus 1 nepepadboTka miacTuka.

DJIacTOMEpHI: HATypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypasngbHbie (XJIONOK, MIEPCTh, MIETK), HCKYCCTBEHHbIE (BUCKO03a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CHELUATIBHOTO Ha3HA4YCHUS (TedtoH, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEUIECTB M HMX IIPEBpALICHUNA:
O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
KaydyyKOB, pEIICHUE HJKCIepUMEHTAIbHBIX 3adad 1o Teme «Pacmo3naBanue
MJIACTMACC U BOJIOKOH).

Pacuérnble 3anaumn.

Haxoxnenune wmomnekyasipHoi GOpMysbl OpPraHMYEeCKOro COEAMHEHUS I10
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJICHUE
MOJICKYJISIpHON  (pOpMYJIbI OpPraHUYECKOrO0 COEIUHEHHS 1Mo Macce (00bEMY)
MPOAYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkMy W/WIU MCXOJHBIX BEIIECTB, YCTAHOBIICGHUE CTPYKTYPHOU (HOPMYIIBI
OpraHUYEeCKOTO BEIIECTBA HA OCHOBE €ro XMMHYECKHUX CBOMCTB WIIM CIIOCOOOB
MOJIyYeHUsI, OMpeeCHUEe JO0JMM BBIXOJAa MPOAYKTAa PEAKIHUH OT TEOPETHUUECKHU
BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOM XUMHUHM B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX TIOHSATUW, TaK MW TOHSITUH, MNPUHIATBIX B OTIACIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBINA (HaKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOIIOJCHUE, H3MEpPEHHUE,
HKCTIIEPUMEHT, MOJIEJIb, MOJICIUPOBAHHUE.

dusuka: Marepus, aToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
DHEPTEeTUYECKUN YpPOBEHb, BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSHUC
BEIIECTBA, (DU3MYECKHE BEIWYUHBI, €UHUIIBI U3MEPEHHUs, CKOPOCTh, DHEPrus,
Macca.

buosorusi: kjerka, opraHusM, J3KocucTema, Ouochepa, MeTradoIU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THIT MUTAHUSA, OpOXKEHUE,



doTocuHTE3, IbIXaHWE, OCEJIKH, YIVIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadus: mose3Hbie HCKOMIAEMbIE, TOTLTURO.

TexXHOJIOTHS: TMHIIEBbIC MPOJYKThI, OCHOBBI PAIMOHAIBHOTO ITUTAHHS,
MOJOIIIAE CPEJICTBA, MATEPHAIIBI M3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KIIACC

OBILIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnvyeckne 0CHOBbI XMMHUH.

AtoM. CocTaB aTOMHBIX siiep. XUMHYecKuil snemeHT. M3oromnel. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC YHUCJA. DHEPTeTUYECKHE YPOBHU U
noaypoBHHU. ATOMHbIE opOuTanu. Kinaccupukanuss XuMHUYECKUX 3JIEMEHTOB (S-, p-,
d-, f-omements). PacmpeneneHue SNEKTPOHOB MO ATOMHBIM — OPOUTANISAM.
DNeKTpoHHbIE KOHPUTYpALlUU aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOrO MEPHUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHUH, JIEKTPOHHBIE KOH(PUTYypalMd HOHOB.
DIIEKTPOOTPULIATENBHOCTbD.

Ilepunonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
J.N. MenaeneeBa. Cs3p nepuoauueckoro 3akoHa u Ilepmoanueckoid cuUCTEMbI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPUEW CTPOCHUSA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
INPOCTBIX M CIOXHBIX BEIIECTB [0 TIpynnaM H IepuoaaMm. 3HAdYeHUe
nepuoanueckoro 3akona .M. Menneneesa.

XuMHYECKasi CBS3b. BUIBI XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAf,
MeTajuinyeckas. MexaHu3mbl 00pa30BaHUSl KOBAJEHTHON CBS3M: OOMEHHBIH U
JOHOPHO-AKIENTOPHBIN. DHEPIUs U JIUHA CBs3U. [10JIIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIaEMOCTh KOBAJIEHTHOW CBA3W. KpaTHeie cBs3u. BongoponHas CBA3b.
MeXMONEKYJISIpPHBIE B3aUMOICCTBUSL.

BajleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTpOEHHEM (Ha MpUMepe COeTUHEHUN
AJIIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeb, JIMIaHJbl. 3HAYE€HUE KOMIUIEKCHBIX COEIMHEHUU.
[ToHsITHE 0 KOOPANHALIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUs. THUIbI
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucreMax. Mctuanabie pactBopsl. [lpencraBnenue o
KOJUTOUJHBIX pacTtBopaxX. CrnocoObl BBIPAXEHHUS KOHIIEHTPAIlMM PacTBOPOB:
MaccoBasl J0JIsI BELIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HacelleHHbie u
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucramioruaparsl.



Krnaccudukarus m HOMEHKIaTypa HEOPTraHWYECKUX BEIIeCTB. TpHUBHATBHBIE
HAa3BAaHUS OTIEJIBHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XUuMHUUECKUX pEeaKIUi B HEOPraHWYECKOW M OpraHUYeCcKOi
XMMHUHU. 3aKOH COXPAHEHMUSI MACChl BELIECTB; 3aKOH COXPAHECHUS W IPEBpAIICHUS
SHEPIruu MPU XUMUYECKUX peakiusx. TermnoBbie 3hPEeKThl XUMUUECKUX PEAKIIUM.
TepMOXUMUYECKUE YPABHEHHS.

CKOpOCTh XMMHYECKOW pEaKInu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peakiuu. Katanns u katanu3aTropsl.

OO6paTtumble 1 HeoOpaTUMbIEC peaklui. XUMHUecKkoe paBHoBecue. KoHncranra
XMMHUYECKOTO paBHOBecHUsl. DakTOphl, BIMSIONIME HA IOJ0KEHHE XUMHUUYECKOIO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUECHTPALMH BELIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunoun Jle [latense.

Dnektponutuyeckas gucconuanus. CuibHble H  claOble 3JIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAs, HEUTpasibHAas,
mienouHas. Bogoponnsiii nokasarens (pH) pactBopa. ['maponus coneit. Peakuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OxkucnuTenb M BOCCTAHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTAHOBJICHUS.
BaxxHelme OKHMCIUTEIM W BOCCTAHOBUTEIM. MeETON 3JeKTpOHHOro OalaHca.
DNeKTpoJIn3 pacTBOPOB U PACIJIaBOB BEILECTB.

OKCIEpUMEHTAJIbHBIE METOJbl H3yYEHHS BEUIECTB M HMX IPEBpaALICHUN:
pa3lioKEHHE TNEPOKCHUJA BOJOPOJA B MPUCYTCTBUM KaTalu3aropa, MOJIENH
KPUCTANIMYECKUX PEUIETOK, IPOBEICHUE pPEeaKIMil MOHHOTO 0OMEHa, oIpeiesieHre
Cpeabl PacTBOPOB C MOMOIIBIO WHIMKATOPOB, W3YYCHHUE BIMSHHS Pa3TUUHBIX
(GakTOpoB Ha CKOpPOCTh XUMHUYECKOW pEaKIMU ¢ TMOJOXKEHUE XUMHYECKOTO
paBHOBECHSL.

Heopranunuyeckass XuMus.

[Tosmoxxenne HemetaiuioB B llepuoanyeckor cuUCTEME  XUMHUYECKUX
anemenToB J.M. MenneneeBa u 0cOOEHHOCTH CTPOEHUS UX aToMOB. Puznyeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIUIOB (Ha MPUMEPE KUCIOpPOAa, CEPHI,
dbocdopa u yriaepoaa).

Bonopon. Ilomydyenue, ¢gusnueckue M XMMHYECKHE CBOMCTBA: PEaKIUU C
METaJjJaMd MW  HEMETAJUIaMH, BOCCTAHOBUTEJBHBIE CBOMCTBA. | WMAPUIEL.
TonnMBHBIE ATIEMEHTHI.

["amorensl. Haxoxaenuwe B mpupoje, crocoObl MoiydeHus, (pusudeckue u
XUMUYECKUE CBOMCTBA. ['amoreHoBoaopoabl. BaxkHelmme KUCIOpoAcoaepKalue
coeIMHEHUsI rajoreHoB. JlabopaTopHbie U MPOMBIIUICHHBIE CIIOCOOBI MOJy4YCHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U UX COCIMHEHHUM.



Kucnopoa, o3oH. JlaGopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI MOJIYYEHUS
Kuciopoaa. OuU3nueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI TOJy4YeHUs, (PUIMUECKHUE U
xumuyeckue cBoictBa. CepoBogopon, cyiabuasl. Oxcup cepsi(IV), okcun
cepol(VI). CepHucras u cepHas KHUCJIOTHI U HUX cOJdU. OCOOEHHOCTH CBOMCTB
CepHOM KUCIOTHL. [IpuMeHeHue cepol U €€ COCTUHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MOJy4YeHUs, (U3NUYECKUE U
XUMHYECKHE CBOMCTBA. AMMMaK, HUTpUbl. OKkcuabl azora. A30TUCTast U a30THas
KHUCJIOTHI U UX cOJu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azora
U €r0 COCIMHEHUI. A30THBIE yI00pEHHUS.

dochop. Haxoxnenue B mpupoje, CrnocoObl IMONMydeHHs, (PU3HUYCCKHE H
xumuueckue cBoirctBa. dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuit. docdopHsie
yaoOpeHus.

VYrinepon, HaxoXIeHHWE B TOpUpoAE. AJUIOTPONMHBIE MOIU(PHUKAILIUU.
duznyeckue W XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yriepona(IV), yronpHast kuciora u e
coyii. AKTUBUPOBAHHBIA yrojib, ancopOuus. DyinepeHsl, rpadeH, yriepoHbie
HAaHOTPYOKHU. [IpruMeHeHne MPOCTHIX BEMIECTB, OOPA30BAHHBIX YTIEPOJIOM, U €0
COCAMHEHUN.

Kpemuuii. Haxoxnenue B mpupoje, CrocoObl MOJydeHHs, (PU3MUYECKHE U
xumuueckue cpoiictBa. Oxcun kpeMuus(IV), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMenenue kpeMHus U ero coequHeHui. CTeKs0, ero noJiydyeHue, BUIbl CTEKIIA.

[Tonoxenne MeraiuioB B Ilepruoandeckoil cucteMe XUMMHUYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJIEKTPOHHBIX O0O0JOYEK aTroMoB MeTauioB. OOmue
¢usnueckue cBoicTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY M TEXHHKE.
CIutaBbl METAJLIOB.

DNEeKTpOXUMHYECKUI psAl  HanpsbkeHuid MertamwioB. OOmme  crnocoObl

ITOJTy4YEHUS METAJUIOB: TUAPOMETAIITYPTHUS, IIAPOMETAJLTYPrus,
anekTpoMeramutyprus. [lonstue o koppo3un MeramioB. CrnocoObl 3alUThl OT
KOPPO3UHU.

OOmas xapakrepuctuka MmeTtamioB [A-rpynnsl [lepuonuueckoit cuUCTEMBI
XUMUYECKUX OJJIEMEHTOB. Hatpmii w kanumii: momydeHue, (U3UYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE IPOCTHIX BELIECTB U UX COCIAUHECHUM.

Obmas xapakrepuctuka metaioB IIA-rpymnmer Ileprogudyeckoil cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W KajbllUid: TMOJydeHue, (U3NYeCKue u
XUMHAYECKHE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M WX COEAUHEHHM.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.



AJIOMUHUINA: TTOTy4YeHue, (PU3NYECKUEe U XUMUYECKUE CBOMCTBA, MPUMEHEHHE
IIPOCTOTO BEIIEeCTBA M €ro coeauHeHud. AM@oTepHbIE CBOWCTBA OKCHIA U
TUAPOKCUA ATFOMUHUS, THAPOKCOKOMIIJIEKCHI aTFOMUHUS.

OOmass xapakrepucTuka MeTauioB 1o0ouHbIx mnoarpynn (b-rpymm)
[Tepnognuueckor CUCTEMBbI XUMUYECKUX DJIEMEHTOB.

@u3nyecKue U XMMHYECKHE CBOMCTBA XpOMa U €ro coeanuHeHuil. OKCUbl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomartbl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMEHEHHE XpoMa.

PU3UUECKUE U XHWMUYECKME CBOMCTBA MapraHlla M €ro COEHUHEHUM.
Baxwneiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kaiusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

duznueckre U XMMHUYECKHE CBOMCTBA JKejie3a U ero coeauHeHni. OKCHUIbI,
ruapokcuasl u conn xeneza(ll) u sxenesa(lll). [Tonyuenune u npuMeHeHUE xene3a
Y €r0 CILJIABOB.

Ou3nyecKrue 1 XMMAYECKHE CBOMCTBA MEIIU U €€ coeaquHeHuu. [lonyuenue n
IIPUMEHEHHUE MEJIU U €€ COEUHECHUN.

[Muuk: monydyenue, (U3MUECKUE W XHUMUYECKHE CBONCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIa ¥ TUJIPOKCUIA LIMHKA, THAPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHune
[IUHKA U €r0 COCINHEHUM.

DKCHEPUMEHTAIbHBIE METOJbl HM3YyYEHUsS BEUIECTB M WX IPEBPAIICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ¢docdopa, xKene3a, MarHus B
KHCIIOPOJIE, M3Yy4YEHUE KOJUIeKUMU «MeTaiibl M CIUIaBbD), B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEI0YHO3EMENIbHBIX METAJIJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BUJICOMATEPUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKejie3a C pacTBOpaMHM KHUCIOT U
1IEJI0Y€H, KAYECTBEHHBIE PEAKIIMY HA HEOPraHUYECKUE aHUOHBI, KATHOH BOJIOpOAA
M KaTHOHbl METAJUIOB, B3aWUMOJECHCTBUE THUAPOKCUIOB AIOMUHUS U LUHKA C
pacTBOpaMM KHCIJIOT M HIEJNOYEH, PEIICHHE HKCIEPUMEHTAIBHBIX 33/1a4 MO0 TEMaM
«l"anorens», «Cepa u e€ coenuHeHus», «A30T U hochop M UX COCAUHEHUS,
«MeTaipl TJIaBHBIX TOATPYIID», « MeTamibl TOOOYHBIX TOATPYII.

XuMHUA U KU3Hb.

Ponb xumuu B o0ecrieueHun yCTOMYMBOTO pa3BuTus venoBeyecTBa. [lonsrue
O HAy4HBIX METOJAaX I[IO3HAHUS W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHUS.
HayuHble TpUHIIMITBI OPraHU3alu XUMUYECKOTO IPOU3BOACTBA. [IpoMBbIIIIEHHbBIE
CIOCOOBI MOTYYEHHS] BaXKHEUIINX BEIIeCTB (HA MpUMepe MPOU3BOJICTBA aMMHAKa,
CEpPHON KHUCIOTHI, MeTaHoJa). [IpombIlIeHHBIE CIOCOOBI MOTYYEHUS METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HCHHE OKpY Kalolled Cpelbl M €ro MOCIEICTBUS.
Ponb xumMuu B 00ecrieueHN IHEPTETUUECKON OE30MTaCHOCTH.

XuMusi © 340poBbe uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
WCIIOJIb30BAHMS JICKAPCTBEHHBIX IMpenapaToB. Poiib XumMun B pa3BUTUH MEAULIVHBI.



XVMHUsI TAIA: OCHOBHBIC KOMITOHEHTHI, TUIIECBBIC M00aBKku. Poib xumuu B
obecrieueHnH MUIIEBOI 0€30MacCHOCTH.

Kocmernueckue u mnapdromepnbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 MCIHOJIb30BaHUS MpenaparoB OBITOBOM XHWMHUHM B MOBCEAHEBHOMN
KU3ZHHU.

XuUMUSL B CTPOUTEIBCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepuasbl (LIEMEHT,
OETOH).

XuMHsl B CeJIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIC MaTepualibl, KPackKu, CTEKJIO, KepamHuKa.
Marepuansl s anekTpoHukd. HanorexHomorumu.

Pacuérnbie 3anaun.

Pacuérei: mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0OBEMY OJIHOIO M3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUM, €CIH OJHO U3
BELIECTB HMMEET IpuUMecH, Macchl (00BEMA, KOJIMYECTBAa BEUIECTBA) IPOIYKTa
peakiuu, €ciIM OJHO M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIIEHHOU
MAacCOBOM JOJIEd pPACTBOPEHHOTO BEUIECTBA, MACCOBOW JOJM W MOJISIPHOMU
KOHIICHTpAIIMU BEILIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa pPEaKIUH OT
TEOPETUYECKHU BO3MOMKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MeXnpeaMETHBIX  CBsi3ed TpU  H3yYeHHH  OOImIed U
HEOPraHM4ecKorM XMMHH B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSTUH, IPUHATHIX B OTACIBHBIX
peaMEeTax €CTeCTBEHHO-HAYUYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBINA (HaKT, TUIOTE3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, KiacCUu(PUKaIUs, MePUOJAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICINPOBAHHUE.

dusuka: Marepus, MHUKPOMHpP, MaKpOMUp, aTOM, OIJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUUECKUIN YPOBEHb,
BEIIIECTBO, TeJO, OOBEM, arperarHoe COCTOSIHHE BEIIECTBA, HACAIbHBIA a3,
¢bu3ryUecKre BeIMUYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHs, Macca.

buosnorus: kieTka, opraHusM, dKocucTemMa, ouocdepa, MmeTaboIM3M, Makpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPbI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U OTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpaBl, TOPHBIE MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHoJIOTUs: XUMHUYECKasi TPOMBIIIJIEHHOCTb, METAJUIYPIusi, CTPOUTEIbHBIC
MaTtepualbl, CeIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MPOMBIILICHHOCTD,
dbapmarneBTUYECKAS MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHUYECKHUX



nperuaparoB, IMPOU3BOACTBO KOHCTPYKHOHOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTh, HAHOTCXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHNNU
HA YI'JIYBJIEHHOM YPOBHE CPEAHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cootBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa «XHUMHs» Ha ypPOBHE CPEIHEro
oOirero 00pa3oBaHUSl BBIACICHBI CHEAYIONIME COCTABJISIONIME: OCO3HAHUE
OOyYaromMMUMHUCS POCCHMCKONM TPaXTAHCKOWM HJICHTHYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTA U CAMOOIIPEICTICHNIO; HAIMYUE MOTUBAIUU K
00y4eHHI0; TOTOBHOCTh M CIOCOOHOCTh OOyYarouIuxcsi pPyKOBOACTBOBAThHCS
NPUHATHIMA B OOIECTBE TMpaBWIaMd M HOPMaMU TIOBEJEHUS; HaJU4ue
MIPaBOCO3HAHUS, IKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTh CTaBUTH I1E€M U CTPOUTH
YKU3HEHHBIE TUUIaHBI.

JInyHOCTHBIE peE3yibTaThl OCBOEHUS NpeAMETa «XHUMHS» OTPAKAOT
c(hOPMUPOBAHHOCTh OMbBITA IMO3HABATEIILHOM M MPAKTUUECKON JesATEeTbHOCTU
00yJaroImuXxcs B MPoIecce peann3aii o0pa3oBaTeabHON AeSITEILHOCTH.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OTBITA I[TO3HABATEIILBHOW W TPAKTUYECKON JESITEIBHOCTU
oOyyJaronuxcsi B Mpollecce peanu3aiuy 00pa3oBaTeIbHON AESITENIbHOCTH, B TOM
YUCJIE B YACTU:

1) rpaaaHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 005I3aHHOCTEH,
YBAKEHHMS K 3aKOHY U ITPABOIOPSAIKY;

NpEACTaBICHUSI O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIE€ATEIBHOCTH MPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHHUs], JIOTUKY H
apryMEeHTBI JIPYTUX MPU aHATU3€ PA3IMYHBIX BUJIOB YUEOHO S TEIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUSA:

LEHHOCTHOIO OTHOIIEHUS K HCTOPUYECKOMY M HAayYHOMY HaCIEIUIO
OTEYECTBEHHOW XMMHH;

YBOKEHHS K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO
NPUIOKEHUS XUMHHM, OCO3HAHMSI TOTO, YTO JAHHbIE HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJIEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOT'O TPyJAa YYEHBIX U IPAKTUKOB;



MHTEpECAa M IO3HABaTEIbHBIX MOTHUBOB B IOJYYEHUU U MOCIEIYIOLIEM
aHanu3e MHQOpPMAaIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YEeCTBEHHOM
XUMUHY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAllMH, CBSI3aHHbIE C XUMHUYECKUMU SIBJICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUSA MOCIEACTBUI
IOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUSl [EHHOCTEN 310poBOro U 0Oe30macHoro oopasza >KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBuil 0€30MacHOro OOpaleHusi ¢ BEHIeCTBAaMU B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYAOBOM J€ATEILHOCTH;

NOHUMAaHUS UEHHOCTH TNPaBWJI HHJMBHUAYAJIbHOTO M  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HaHUS MOCJEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIEHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEJOBATEIbCKON
NEeATENbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM W  JpYruxX BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Y4YacTUE€ B PEIICHUWM IPaKTUYECKUX 3ajad
COILIMAJIbHON HAMpPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUEHHUIO Mpodeccuil pa3auyHoro pojaa, B TOM
YHCJIE HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPyAOBOU AeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIWBUIYAIbHOW TPAEKTOPUU
oOpazoBaHusi, Oyaymieil npodeccu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00IIEeCTBAa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1E€JIECO00PA3HOTO OTHOILIEHUS K NPUPOAEC KaK HCTOYHUKY
CYyIIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKHX HPOOJIEM, BIIHSHUS
HSKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOJHON U COLUAIIBHON CPENBL;



OCO3HaHUS HEOOXOAMMOCTH UCHOJb30BAaHUS JOCTIKEHUN XUMHH IS
pelIeHUs] BOIPOCOB PAllMOHAILHOTO MPUPOAOIIOJIb30BAHNUS;

AKTUBHOIO HENpUATUS JIEHCTBUM, NPUHOCIIIMX BpeA  OKpYKarolen
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATH HEOIArompHUsTHBIE SKOJIOTHYECKUE
MIOCTIEICTBUS TIPEATNPUHUMACMBIX IEHCTBUHN U MPEAOTBPAILATh UX;

HAJINYHUS PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHHUS, SKOJIOTHIYECKON KYJIbTYpPHI,
OTIbITa JeSITeIbHOCTU IKOJIOTUYECKOM HaNpaBJIEHHOCTH, YMEHHUSI
PYKOBOJCTBOBATbCSI UMHU B IIO3HABATEJIbHON, KOMMYHHMKAaTUBHOW M COLIMAJIbHOU
NPAaKTHKE, CIHOCOOHOCTH W YMEHHS AaKTUBHO MPOTHUBOCTOSATH HJICOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHUS:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKH U OOLECTBEHHON IIPAKTHUKHY;

NOHUMAaHUs CHeNu(UKA XUMUU KaK HayKd, OCO3HaHHs €€ polu B
dbopMUpOBaHNUN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU LIEJIOCTHOTO
IpECTaBICHUs 00 OKpYyXarolleM MHpe Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAaHUM TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuHu MpoOJeM COXpaHEHHUs
PUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMMHMHM JJIE  COBPEMEHHOMU
OUBWIM3AIMN: B €€ TYMaHHUCTHYECKON HampaBlIECHHOCTH W BaXXHOW pOJU B
CO3/1aHUM HOBOM 0a3bl MaTepualbHOM KYyJIbTYpbl, B PELIEHUH TJI00ATbHBIX
npo0sieM YCTOWYMBOIO PAa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOH,
MUIIEBON U DKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00ECTICUeHUN
YCIIOBUH YCIEIIHOTO TPYAa U 3KOJOTUYECKH KOM(POPTHON KM3HU KaXKJIOTO UYJIeHA
o0111eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTHU: IOHMUMAHHUS CYIIHOCTH METOJI0B
IO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJTydaeMble 3HAHUA I aHAINU3a U OOBSICHEHUS SIBJICHUN OKpPY)KAIOIIETo MUpa U
IPOUCXOAIINX B HEM U3MEHEHUHN, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIIOUCHUS Ha
OCHOBE Hay4HbIX (DaKTOB W HMEIOIIUXCS JaHHBIX C LEJNbI0 MOJy4eHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJNBb30BaTh XWMUYECKHE 3HAHUS s
perieHust IpoOsieM B peaabHBIX )KU3HEHHBIX CUTYAIINAX;

MHTepeca K O3HAHMIO, UCCIIEI0BATENbCKON ACSITENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HaHUM 1O XUMHUHM B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSM TpyJa B pasNUYHbIX cepax mpodecCHoHaTbLHON
JeSITEIbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysibTaThl OCBOEHUS MPOrPaMMBbl 110 XMMHUU HAa YPOBHE
cpeaHero oo1iero 0opa3oBaHus BKIIOYAIOT:

3HauyuMble A1 (QOpMUPOBaHUS  MHUPOBO33PEHHUS  OOYyYaroLIUXCs
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHbIe MOHSITHS, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTUHbl MHpa U CHEUM(PUKY METOJOB I03HAHUA,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IpolLecc, CUCTEMA, HayYHbIA (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEA0BaHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCcajbHble yueOHbIE NIEHCTBUS (IIO3HABaTelIbHbIE, KOMMYHUKATHUBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIne dbopmupoBaHue (GyHKIIMOHAITBHOM
IPAaMOTHOCTH ¥ COITMATBLHON KOMIIETEHITUN 00yJarOIIIXCS;
CIIOCOOHOCTD o0yyarommxcst HCIIOJIb30BaTh OCBOEHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W yYHUBEPCAIbHBIC YUCOHBIC
JICUCTBUA B IMMO3HABATEILHON U COLMAIIBHON MPAKTHUKE.

MertanpeaMeTHble PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PEryJSATUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHUBEpPCAJIbHbIE yYeOHbIE 1eiCTBUA

1) 6a3oBbI€e JJOrHYECKHE TeHCTBUS:

CaMoOCTOSITENNbHO  (OpPMyNIHpOBaTH W aKTyaJU3UpOBaTh  MpoOIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LEJU ACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITIOCTABJIICHHBIMU LIENSMU;

WCIIOIb30BaTh IIPU OCBOCHHMM 3HAHUM IPUEMBI JIOTMYECKOTO MBILICHUSA:
BBIJICJIATh XAPAKTEPHBIC NPU3HAKU MOHATUM M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIUE MOHATHS ISl OOBSICHEHUS OTACIBHBIX (PaKTOB U
SIBJICHUM;

BBIOMpPAaTh OCHOBAaHUA M KpPUTEpUHM JJs KiIacCUPUKAUUKU BEIIECTB U
XUMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh IIPUYMHHO-CIEIACTBEHHBIC CBA3M MEXIY H3y4aeMbIMHU
SBJIICHUSIMU,

CTPOUTH JIOTMUECKHE pacCykKIeHus (MHIYKTUBHbIC, J€IyKTUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMS B PACCMATPUBAEMBIX
SABIICHUAX, (POPMYTHPOBATH BHIBOBI U 3aKIIFOUCHUS;

IIPUMEHATH B IIPOLECCE NTO3HAHUA UCIOJIb3YEMbIE B XUMHWHU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA3OBHIBATH MOJIEIbHBIE MPE/ICTABICHUS — XUMHUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyla, ypaBHEHHE XHUMHUYECKOU



peakuuu — TPU PENICHUH YYCOHBIX IMO3HABATEIBHBIX M MPAKTUYCCKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbLCKHIE NCHCTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuunii;

dbopMyIMpPOBATH 1ENN U 3a/1a4U UCCIIEIOBAHUS, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpPMYIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTa
MO3HAHUS U OCHOBBI JJi1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJIETh HABBIKAMHU CAMOCTOATEIIBHOTO IUIAHUPOBAHUS W  IPOBEIACHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (popMyIHpoBaTh
00001IeHUS ¥ BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEA0BaHUSA,
COCTaBJISITH OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENIbCKOM ¢ MPOEKTHOMN
NEeSATENbHOCTU, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIILHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMUSI.

3) padora c unpopmanueii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX uWHOOpMaruu (HAy4HO-
NOMmyJisipHasi JUTEparypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcebl HTepHeTa), aHamM3UpoBaTh UHPOPMALIUIO PA3NIMYHBIX BUIOB U (HOpM
peACTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;

dbopMyIMpOBaTh 3aMpPOCH U MPUMEHSITH PA3NTMYHBIE METOJbI MPU TIOUCKE H
oToope wuHbOpMaAlIUK, HEOOXOAWMOW ISl BBIMOJHEHHS YYEOHBIX 3ajad
OIIPENIEIIEHHOTO TUIIA,

NpUOOpETaTh OMNbBIT HCMOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJbHYI0  (opMy  MNpeACTaBICHUS
uH(popmalu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAYUYHBIM SI3bIK B KayecTBE CpeACTBa mpu padore C
XUMUYECKON uWHGOpMAIMel: TPUMEHSATh MEXKIpeAMEeTHbIe ((u3udyeckne u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, hOpMYJIbl, a00peBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHWYCCKUC CPCACTBA HAI'TLAIHOCTH.

KoMMmyHuKaTHBHBIE YHUBepPCcaIbHbIe YueOHbIe 1elCTBUA:



3aJ1aBaTh BOIMPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMBI B XOJ€ 1Majora u/uimn
JUCKYCCHUH, BBICKA3bIBaTh UJieH, ((OPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITIOKEHHON 3a/1a4u;

BBICTYNIaTh C NPE3EHTALMEN PE3YJbTATOB ITO3HABATEIBLHOU JEATEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSITEILHO WM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOM pabOThI MO HCCIIEOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peaju3aluu y4eOHOTrO MPOoeKTa, U (GOPMYIUPOBATH BHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS NO3ULIHMHN B
x0J1e 00CyX)IeHUS 1 OOMEHAa MHCHUSIMH.

PeryisiTuBHBIC YHUBEpCAJbHbIC Y4eOHBIC 1eiICTBUA:

CaMOCTOATENIBHO IIJJAHUPOBATh M OCYILECTBISATH CBOK I103HABATENIbHYIO
NEATENIbHOCTh, Ompenensas €€ Leau W 3aJadd, KOHTPOJIUPOBaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejaraeéMblii aJroput™m ACHUCTBUN mpu
BBINIOJIHEHUH YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BhIOMpaTh Haumboliee
3¢ GeKTUBHBII CHOCOO HMX pemIeHUs ¢ Y4YETOM IMOJNyYeHHsS HOBBIX 3HAHUNA O
BEILIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYILECTBJIATH CAMOKOHTPOJb JESITEIBHOCTH HAa OCHOBE CaMoOaHajau3a H
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[TpenmeTHble pe3yJbTaThl OCBOCHUS MPOTrPAMMBbI [0 XUMUU Ha yTITyOJIEHHOM
YpOBHE Ha YPOBHE CpeIHEro o0Iero oOpa3oBaHMs BKIIOYAIOT CHEHH(PUUECKHE
U1 yaeOHOro npeaMeTa « XUMHUsD) HayyHble 3HaHUS, YMEHUS U CIOCOOBI AeHCTBUM
10 OCBOCHUIO, MHTEPIIPETAMU U MPeoOpa30BAHUIO 3HAHUMN, BUIBI JACSITEIBHOCTU
[0 TIOJYYEHUIO HOBOTO 3HAHUS W MPUMEHEHWIO 3HAHUW B PA3IMYHBIX yUeOHBIX
CUTyalUsAX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTyalUsX, CBA3aHHBIX C XUMHUen. B
IporpaMMe II0 XUMHUH TPEAMETHBIE PE3YJbTaThl MPEACTABICHBI [0 TroAaMm
U3Y4YECHHUS.

10 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHMS Kypca «OpraHuueckas XHUMHSI»
OTpPaXaroT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYEHUHM OpPraHUYECKOM
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECICYEHUU YCTONYMBOIO
pPa3BUTHUA YEIOBEUECTBA B PEUICHUM MPOOJIEM SKOJOTMYECKOM, SHEPreTUUECKOU U



MUIICBON 0€30MMaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B oOecrieueHun pPalMOHAIILHOTO
IPUPOAOTIOIL30BaHUsI, B (OPMHUPOBAHWM MHUPOBO33PEHUS MU OOIIEH KYyJIbTYpbl
YeJIoBeKa, a TAaKXKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M IPUPOJHOMN CPELE;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOINOJIATAIOIINE MOHATHS — XUMHUUYECKUN 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
obojouka aroma, s-, p-, d-aToMHBIE OpOUTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI aToma, TUOpUAU3aIMs AaTOMHBIX oOpOuTalnel, HWOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
rpynmna, pajgukai, CTPYKTypHble (opMmynsl (pa3BEpHYTHIC, COKpallIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHass M MPOCTPAHCTBEHHas (TeoMeTpuyeckKas,
ONTUYECKAs), H30MEpPhI, TOMOJIOTUYECKUN psAJl, TOMOJOTH, YIJIEBOIOPOIHI,
KUCJIOPOJI- U a30TCOJEPKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS; TEOPUH, 3AKOHBI
(nepuoanueckuit 3akon J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIECTB, 3aKOH COXPAHEHUS
W TpeBpalleHUss OHHEPrUU TMPU XUMHUUYECKUX PpEaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUU, MUPOBO33PEHUECKUE 3HAHMUS, JIEKAIIUEe B OCHOBE
MOHUMAHHS TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MPEICTABICHUS
0 MEXaHHM3MaX XUMHUYECKUX peakIui, TEPMOJUHAMUYECKHX W KUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUSI, O B3aUMHOM BJIMSIHUM aTOMOB U T'PYIIN aTOMOB
B MOJICKYJIax (MHIYKTUBHBIA U Me30MepHBI 3¢ dekTol, opueHtantsl [ u Il pona);
(dakToIOTHYECKUE CBEJCHHUS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU U 0OE30MacHOM
WCIOJIb30BAaHUU BAKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY U MPaKTUYECKON
JEATeIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAYYHBIX  IPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPadOTKU HEDTH);

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKW TMOHSITHH,
YCTAaHABJIMBATbUX B3aMMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOLIME IMOHATHUS MPU
ONMCAaHUU COCTaBa, CTPOCHHS U CBOMCTB OPraHUYECKUX COCIUHEHMIL;

c(hOpMHUPOBAHHOCTh YMEHUI:

UCII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JJISI COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHnYeCKuX
BEILIECTB;

COCTaBJISAITh YPAaBHEHUSI XMMUYECKHX PEAKIMN U PACKPBIBATh UX CYIIHOCTH:
OKHMCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUAd  TMOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca »JTUX peakIuil, peakuuii HOHHOrO OOMEHa WyTEM
COCTaBJICHHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHU;



W3rOTaBJIUBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEHIECTB VISl MIUTHOCTPALUU
UX XUMUYECKOT'0 U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHHI: yCTaHABJIMBATh MPUHAJJICKHOCTh M3YUEHHBIX
OpPraHMYeCKUX BEIIECTB 10 HX COCTaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynne COCIUHEHUHM, JaBaTh UM Ha3BaHUS 10 CHUCTEMATHYECKOU
HomeHknatype (IUPAC) u npuBOIUTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MpPEACTABUTENIE OPraHMYECKUX BELIECTB (ITUJIEH, AlleTUJIEH, TOJYOJI, TIULEPHUH,
ATWICHIJIUKONb, (eHos, (QopManblerul, aueTaablerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHasl KUCIIOTa, CTEapUHOBAs, OJICMHOBAs, MalbMUTUHOBAST KUCJIOTHI,
TJIMIMH, aJaHWuH, MaJbTo3a, (PpyKTO3a, aHWINH, TUBHHWI, U30IMPEH, XJIOPOMPEH,
CTUPOJI U JPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPEAENATh BHUJ XHUMHYECKOW CBS3U B
OpraHUYEeCKUX COCJIMHEHMSIX (KOBAJICHTHAass M HWOHHAas CBsI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHUS TPUMCHSTHh TIOJOKCHHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. BytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHS;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3uYecKkre M XUMHUYECKHE CBOMCTBA THUIMUYHBIX MPEACTABUTENCH PpPa3IUUYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJTKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKAJUEHOB,
QJIKWHOB, AapOMAaTHUYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AQJbJECTHU/IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHCIIOT, OEJIKOB, YTJIEBOJOB (MOHO-, JTU- U TIOJHMCAXapuJiOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKJAY  HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKHUX PpPEAKUH C KCHOJIB30BAHUEM CTPYKTYpPHBIX
dopmyur;

c(OPMHUPOBAHHOCTh YMEHHUSI TMOATBEPKJIATh Ha KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTH OPTraHUYECKUX COSTUMHEHUM OT
KPaTHOCTH U THUNA KOBAJICHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaXx;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKHU YIJIEBOJIOPOIHOTO
Chipbsi (He(dTh, TNPUPOAHBIA Ta3, yTrojb), CHOCOOBI €ro mnepepaboTku U
MPaKTHYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOPMHUPOBAHHOCTh BIIQJICHUS CHUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/IaxX TMO3HaHUSI — HAOJIOICHUH, U3MEPEHUU, MOJICTUPOBAHHUH, YKCIIEPUMEHTE
(pea’bHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATHOCHOBHBIC OTIEPAIIUU MBICIIUTEIIHHOM
JEATeIbHOCTY — aHallu3 U CUHTE3, CpaBHEHUE, 000OIIeHHE, CUCTeMaTU3aluIo,



BBISIBJICHUE MPUUYUHHO-CIICJICTBEHHBIX CBSI3€U — JIJIsl U3YUYEHUS CBOWCTB BEIIECTB U
XAMUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISTH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C
MOHSATUSIMU U TIPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTepUaJbHOIO0 EIMHCTBA MHUDA,
WCIIOJIb30BaTh CHCTEMHBIC 3HAHUS M0 OPTraHWYECKOW XUMUU 11 OOBSICHEHHS WU
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(OPMUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUEThl 1O XUMHUYECKUM
dbopmysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHUM C UCIOIb30BaHUEM (PUBHUYECKUX
BeIMYMH (Macca, OOBEM Ta30oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOLINX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
dbopMysIbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSM XHMUYECKHUX SJIEMEHTOB,
IPOJYKTaM CropaHus, INIOTHOCTH Ia3000pa3HbIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MIPOTHO3UPOBATh, aHATU3UPOBATh U OIICHUBATH
C TIO3UIUKA  DKOJOTUYECKOHW  OE30MacHOCTH  TOCHEACTBUS  OBITOBOW U
MPOU3BOJCTBEHHOM JIEATETLHOCTH YEJOBEKa, CBS3aHHOM C mepepaboTKoi
BEILIECTB, UCIIOJIb30BATHIIONIYYEHHbBIC 3HAHUA [IJIS1 PUHITUS TPAMOTHBIX PELICHUN
po0JieM B CUTYaIlUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpPMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO IUJIAHUPOBATH M IPOBOJUTH
XUMUYECKUN DJKCIEPUMEHT (MOJYyYeHUE U HU3YUYEHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKIUU VYIIIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHCIIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lad MO pACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MPaBUII
Oe3omacHOro oOOpareHus: ¢ BeMecTBaMU H J1a0OpaTOpHBIM 000PYIOBAHUEM,
dbopMyIMpoBaTh IIEb HWCCIEAOBAHMS, WPEACTAaBIATh B pa3iuyHoil  (opme
pe3yJbTaThl SKCIEPUMEHTA, AHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI:

cobJiroaTh MpaBujIa DKOJOTHYECKH 11€JIECO00Pa3HOr0 MOBEICHUS B OBITY U
TPYJOBOM JEATEIIBHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/I0POBbA, OKPY Kalolleu
MIPUPOTHOM CpelIbl U JOCTHXKEHUS €€ YCTOMUYMBOIO PA3BUTHS;

OCO3HaBaThb OIACHOCTb TOKCHUYECKOIO JECHCTBHS HA IKUBbIE OpPraHU3MBI
ONPENECTEHHBIX OPraHUYECKUX BEMIECTB, MOHMMAs cMbIci nokaszarens [1/1K;

aHAJIM3UPOBATH I1€JIECOO0PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBJIATH II€JICHANIPABICHHBIM TIOWCK
XUMHUYECKON MH(GOPMALIMK B Pa3IUYHbIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, IHTepHET U Apyrue), KpUTUIECKU
aHAIM3UPOBATH XUMUUYECKYI0 MH(POpMAIUIO, IepepadaTsiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM yueOHOM 3aauei.



11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHudeckas
XUMUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O MaTEepUaIbHOM €JUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IMO3HABAEMOCTH SIBJICHHM TMPUPOJIBI, O MECT€ W 3HAYECHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEIICHHH MPOOJEM 3KOJOTHYECKOU, DHEPreTUUYECKON W MHUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHMM HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruHu, B OOECIEUCHHH PallMOHAIBHOIO MPUPOAOINOIL30BaHUS, B
GbopMHpPOBaHWYM MHPOBO33PEHHUS W OOIIEH KyJbTYphl UYETOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3J0POBBIO M TPUPOIHOU

cperne;
BJIQJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHWW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloNue TIMOHATUS — XHMHYECKHH DJJEMEHT, aToM, SJIpO aToMa,

U30TOIIbL, 3JIEKTPOHHASI 000JI0YKA aToOMa, S-, p-, d-aTOMHBIE OpOUTaIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, THOpUIM3AIMs aTOMHBIX OpOUTaNe, HOH,
MOJIEKYJa, BA&JIEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBsI3b (KOBaJICHTHAs, WOHHAs, MeETaUIM4YecKasi, BOJIOPOJIHA),
KPUCTAJUIMYECKasd pEIIETKAa, XUMHYECKash PEakuus, pacTBOP, OSJICKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAS JHUCCOLMALUSA, CTENEHb JAUCCOLMALNH,
BOJOPOJIHBIN TIOKAa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTENb, TEIJIOBOM ddPexT
XUMHYECKON PEAKIINH, CKOPOCTh XUMHYECKOW PEeAKIINU, XUMUUYECKOE paBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOJUTHYECKONW TUCCOLMAINU, TMEPUOIUUCCKUM
3akoH /[.11. MeHneneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPAILECHUS JHEPTUM IPU XUMUUYECKUX PEAKLMUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH ACHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIMEe B OCHOBE IIOHHWMAaHUS
MPUYAHHOCTA W CHUCTEMHOCTH  XUMHYECKUX  SIBJICHUWA;  COBPEMECHHBIC
MPEJCTABIECHUS] O CTPOEHHUM BEIIECTBA HAa ATOMHOM, MOHHO-MOJICKYJISIDHOM H
HaIMOJIEKYJISIDHOM YPOBHSIX; TMPEICTaBICHUS O MEXaHHW3Max XHUMHUYECKHUX
peakuuii, TEPMOAMHAMUYECKMX UM KHHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MIPOTEKAHUs, 0 XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CHCTEMAX;
(baKTOJIOTMYECKHUE CBEJCHHMS O CBOMCTBAX, COCTaBe, MOJYYEHUU U 0OE€30IaCHOM
WCIIOJIb30BAaHUU BAKHEHIIMX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NESATENBbHOCTH  YeJOBEeKa, OOMMX  HAy4YHBIX  OPUHIMUIAX  XUMHUYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IMOHATHS HPHU
OINMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHU;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJNB30BATh XUMHUYECKYIO CHUMBOJIUKY MJIs
cocraBieHUs: (GOpMyJl BELIECTB M  YpPaBHEHUH XHUMHUYECKUX  pEaKLuH,
cucremarnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUsl OTAEJIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPEJIEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSIX, BHJI XUMUYECKON CBS3M (KOBAJICHTHAs,
VOHHAs, METAJJIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHYECKOW CBSI3M M THUIMA KPUCTAJUIMYECKON pEemeETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHOU CBS3H;

cOpPMUPOBAHHOCTh ~ yYMEHHUH:  KjlaccupuuUpoBaTh:  HEOPraHUYECKHE
BEIIECTBA 110 UX COCTABY, XUMUYECKUE PEAKLIMHU 10 PA3INYHbIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIEeCTB, TEIUIOBOMY 3(DPeKTy peakuuu, U3MEHEHHIO
CTETIEHEW OKHCIEHUSI DJEMEHTOB, OOpaTUMOCTH, YYAacTHIO KarTaju3aTopa u
JpyTHe); CaMOCTOATEIbHO BIOMpAaTh OCHOBAHUS M KPUTEPUU IS Kilaccu(UKALUU
M3y4aceMbIX BEIECTB U XUMUYECKUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPbIBATh CMBICI MEPUOIUYECKOro 3akoHa /1.
W. MenpaeneeBa u J1eMOHCTPUPOBATh €M0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XUMHUYECKHX OJIEMEHTOB I€PBOrO—YETBEPTOrO IEPHOIOB
[Tepuognueckonn  cucremsr  J[.U. Menpaeneena, WCTIONB3ySl  MOHATHUA
«IHEPreTUYECKHE YPOBHU», «IHEPreTUUYECKHe IMOAYPOBHUY», «S-, p-, d-aTOMHbIE
opOUTaIN», «OCHOBHOE M BO30YKIEHHOE DHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSICHATH3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHUYECKHX 3JEMEHTOB U HX
COCIMHEHUM 10 nepuogamM u rpymnmnam llepuwogmueckon cucremsl [, .
MeHneneeBa, BAJIEHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB HA OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

cOpPMUPOBAHHOCTh ~YMEHMI: XapakTepu3oBaTh (ONHUCHIBaTh)  OOIIME
XUMHYECKME  CBOMCTBA  BEIIECTB  PAa3IMYHBIX  KJIACCOB,  IOATBEP)KIATh
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMU C
MIOMOIIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

cOpPMUPOBAHHOCTh YMEHHSI PAaCKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOIO OanaHca
TUX peakUui; peakuuidl HOHHOrO oOMeHa IyTEM COCTaBJICHMSI UX IOJIHBIX U
COKpAIIEHHBIX  WOHHBIX  YpPaBHEHHM;  peakuuyd  TUAPOIN3a;  PEeaKkUuuu
KOMILIEKCO00pa3oBaHusl (Ha MpUMEPE T’MIPOKCOKOMIUIEKCOB [IMHKA U ATFOMUHUA);



c(hOPMHUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUYECKUX pPEaKIui ¢ y4ETOM HX DHEPreTUUYECKUX XapaKTEPUCTHK, XapaKTep
M3MEHEHUS CKOPOCTHM XHUMHYECKON pEaklIMu B 3aBUCUMOCTH OT Pa3IMYHBIX
(bhakTOpOB, a TAKXKE XapaKTep CMEIICHUS XUMUYECKOT'0 PaBHOBECHS 10| BIUSIHUEM
BHEWIHUX Bo3AeiicTBuil (mpunuun Jle larense);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XWMHUYECKHE PEAKIIUH,
JIe)KaIllMe B OCHOBE IMPOMBIIIJICHHOTO IOJIYyYEHHS CEPHOM KHUCIIOTHI, aMMHaKa,
o0IKMe Hay4yHbIe TMPUHIMIBI XUMHYECKUX IPOU3BOJCTB; IEJIeCO00Pa3HOCTh
MPUMEHEHUS! HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh BJIAJICHHS CHCTEMOH 3HAaHMK O METOJaX HAyYHOTO
MO3HAHUS SBJICHUN MpUpPOABI — HAOMIOJACHUE, HW3MEpPEHHe, MOJCIUPOBaHUE,
AKCIIEPUMEHT (peajbHbI U MBICIICHHBIN ), HCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax,
YMEHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCTIEPUMEHTATBLHOM HCCIIEIOBAaHUU BEIIECTB
U Uil OOBSCHEHHUS XHUMHYECKUX SBJICHUM, HMEIOIMX MECTO B MPHUPOJE,
MPAKTUUYECKOMN JEATEIbHOCTH Y€JIOBEKA U B IOBCEHEBHOM KU3HU;

c(hOpPMUPOBAHHOCTh YMEHHS BBISBIIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C
MOHSATUSIMU U TIPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCT, YMEHHUS TPOBOIUTH PACUYETHI: C HCIOJIb30BAaHUEM
MOHSATUN «MaccoBas JOJIs BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIEHTPAIUS;
Macchl BelIecTBa WM 00bEMa raza Mo W3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro 3¢ dexra
peaKkIuy; 3HA4Y€HUs BOJOPOJHOIO IMOKa3aTess PacCTBOPOB KUCIOT W IIEI0YEH C
W3BECTHOM CTEIMEHBIO JUCCOITMAIlUM;, Macchl (00bEéMa, KOJMYECTBA BEIECTBA)
MPOAYKTAa PEAKIMH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJE PacTBOpa C
OTIPEICIEHHOM MacCOBOM J0Jiel pPacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(uMeeT MpUMECH); NOJM BBIXOJA MPOAYKTa pEaKIuu; OOBEMHBIX OTHOIICHUMN
ra3osB;

c(hOpMHUPOBAHHOCTh YMEHHUM: CAaMOCTOSTEIBHO IUIAHUPOBATh M IIPOBOJIHTH
XUMUYECKUH  JIKCIEpUMEHT  (MPOBEICHHE  PEaKIUid  HOHHOTO  OOMEHa,
MOATBEPKACHNE KAYECTBEHHOIO COCTABA HEOPTaHMYECKUX BEILECTB, OMPEACICHUE
cpedbl PacTBOPOB BEIIECTB C IOMOIIBI0O HHAMKATOPOB, H3Y4YEHUE BIUSHUS
pa3IMYHBIX  (AKTOPOB HA CKOPOCTh XHMHYECKOW  peakiuu, pelieHue
ASKCIEPUMEHTANIBHBIX 3adad mo TemaM «Mertaub» U «Hemeramuib»y) ¢
coOJIIoIcHueM MpaBuil 0€30MacHOro0 oOpaleHus ¢ BellecTBaMu U J1a0opaTOPHBIM
obopynoBanueM, GOpPMYyJIHpPOBATH 1€Jb  HUCCIEAOBAHUS, TNPEACTaBISATh B
paznu4HON (opMe pe3ynbTaThl IKCIEPUMEHTA, aHATU3UPOBATH U OIEHUBATHHX
JIOCTOBEPHOCTb;



c(hOpMHUPOBAHHOCTh YMEHUH: COOIIIOIATh MPABUJIA TTOJIH30BAHUS XUMUICCKON
MOoCyJIol W J1a00paTOpHBIM 00OpyJ0BaHHEM, OOpaIlleHHUs C BEIISCTBAMH B
COOTBETCTBHHM C MHCTPYKIIUSMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJOTUYECKH I11€JIeCO00pa3HOT0 TMOBEACHUS B OBITY W TPYJOBOU
JEATEIBHOCTH B LIEJSAX COXPAHEHHUSI CBOETO 3J0POBbS, OKPYXKAIOWIEH MPUPOAHOMN
Cpeabl W JOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHA, OCO3HABATH OMNACHOCTH
TOKCHYECKOT'O JICMCTBUSI HA JKMBBIC OpPraHW3MBbl OINpPEICIEHHBIX HEOPTaHMYECKUX
BEIIIECTB, IMTOHUMAas cMbIci noka3artens [1/1K;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIICCTBISATH IEJICHANPABICHHBIM TMOUCK
XUMUYECKON MH(MOPMAITIHU B PA3TUYHBIX UCTOYHUKAX (HaydHas U y9eOHO-HaydHas
JUTEepaTypa, CpeacTBa MaccoBor mHopManuu, UHTepHET U Apyrue), KpUTHISCKU
aHAJTM3UPOBATHXUMHUYECKYIO HMH(pOpMaIuio, mepepadaThiBaTheé M MCIIOJIH30BATHB
COOTBETCTBHH C IMOCTABJICHHON yueOHOM 3a/1aueil.
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bu6mmoreka [JOK
https://m.edsoo.ru/d69df650

bu6mmoreka [JOK
https://m.edso0.ru/d69d{650

bubmuoreka [{OK
https://m.edso0.ru/d69d{650

bu6mmorexa [JOK
https://m.edso0.ru/d69d{650



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

KapOoHupHBIE COSTUHEHUS: allbIETUIBI U
bubmuoreka [JOK

2 K . 21 1
3 ketoHbl. KapboHoBbie KucinoThl. ClI0KHBIE hitps://m.cdsoo.ru/d69df650

3¢upsl. Kupsl

bubmuoreka [JOK

. 1
3.3 YIIeBOE! ? https://m.edso00.ru/d69d{650

Hroro no pazneny 41

Pa3nen 4.A30Tcoaepikaniue OpraHnyecKue coeAuHEeHU s

bubmuoreka [JOK
https://m.edso0.ru/d69d{650

4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 12 1 2

Hroro no pasneny 12

Paspnen 5.BbicokoMoJIeKy A pHBIE COCIHHEHNUSA

bu6mmoreka [JOK

5.1 B 6 1
BICOKOMOJIEKYJISIPHBIE COEAMHEHUS hitps://m.cdsoo.ru/d69df650

Hroro no paszneny 6

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 102 3 6


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

11 KIIACC

KoJunyecTBO yacoB DJIeKTPOHHbIE
HaumenoBanue pa3iejoB U TeM nudpoBbie
Ne i/m P Konrtpouabnbie IIpakTnueckmne (upp )
NpOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1.TeopeTrnyeckne 0CHOBbI XUMHH
Crpoenue atoma. [lepuonnyeckuii 3aKoH
1.1 u Ilepuognyeckas cucreMa XUMHYECKHX 9 bubnnorexa LIOK
' proa https://m.edsoo.ru/2dd57£24
anemenToB . 1. Meneneena
12 Crpoenue BeniectBa. MHOroo6pasue 1 1 bubnuotexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd5724
bu6mmorexa [IOK
1.3 X eCKHe pea 19 1 3
HMHICCKHE peaiiin hitps://m.edsoo.ru/2dd57£24
Wroro no pazneny 39
Pa3nen 2.Heopranmueckasi xummusi
bu6mmorexa [IOK
2.1 H 31 1 3
CMETALITH hitps://m.edsoo.ru/2dd57624
but6mmoreka [JOK
2.2 M 23 1 2
CTAJLIBT https://m.edsoo.ru/2dd5724
Uroro no pazgeny 54
Pa3nena 3.Xumus u :Xu3Hb
31 MeToapl MO3HAHUA B XUMUH. XUMHUA U 9 but6mmoreka [JOK
' KU3HD https://m.edsoo.ru/2dd57f24

Wroro no pazneny 9


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

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBO 4acoB
Ne T K
€Ma ypokKa
w/n yYp Beero OHTPOJILHBLIE

padoTbI

[Tpenmer u 3HaueHUe

OpPraHUYeCKON XUMUH,

IIPEACTABIICHUE O 1
MHOT000pa3iy OPraHuYeCKUX
COEAMHEHUN

DNEeKTPOHHOE CTPOEHUE aTOMa
yraepoaa (OCHOBHOE U

BO30YKJIEHHOE COCTOSTHUS). 1
BanenTHbie BO3MOXKHOCTH

aToma yriiepoaa

Xumu4eckas CBsi3b B

OPraHUYECKUX COCTUHCHUSX.
MexaHu3MBbl 00pa30BaHUS 1
KOBaJIEHTHOH CBSA3H, CIIOCOOBI

paspbiBa CBA3EH

Teopust ctpoeHus
OPraHUYECKUX COCTUHEHHUM A. 1
M. bytneposa

Bunbr nzomepun: cTpykTypHas,
NPOCTPaHCTBEHHAS.
OneKkTpoHHbIE 3P PEKTHI B
MOJIEKYJIaX OPTaHUYECKUX

IIpakTHYeckue
padoTbI

Jlara
U3yYeHUs

DJIeKTpOHHbIe U (pPOBBIE
o0pa3oBaTe/bHbIE PeCypChl

bubmuoreka [JOK
https://m.edso00.ru/3686¢615

bubmuoreka [JOK
https://m.edsoo.ru/Oce6fd4c

bubmuoreka [JOK
https://m.edso00.ru/8d39f5¢8

bu6mmorexa [IOK
https://m.eds00.ru/9e595¢cb8

bu6mmoreka [IOK
https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

10

11

12

13

COEIUHEHUI

[IpencraBnenue o
Kiaccuukanuu u
cHCTEMaTHYECKas
HoMeHKkJarypa (IUPAC)
OpPraHWYECKUX BEIICCTB

Knaccudukanus peakiuii B
OPraHNYEeCKOM XUMHH

Cucrtematu3anus 1 0000IIeH1E
3HAHUH 110 TEME

AJIKaHBI: TOMOJIOTHYECKHI P/,
obmras ¢popmyrna,
HOMEHKJIaTypa U U30MEpHs,
IIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

dusznyeckre U XUMUYECKHE
CBOMCTBA aJIKAaHOB

Haxoxnenue aikaHoB B
npupoje. CriocoOb! momydeHus
U TIPYMEHEHHUE alIKaHOB

[{uknoankassl: oOmas
dbopmysia, HOMEHKIATypa 1
HU30Mepusi, 0COOCHHOCTH
CTPOCHUS U XUMHUYECKUX
CBOWCTB, CITOCOOBI MOJTyYCHUS U
[IPUMEHEHUE

Pemenue pacy€THbIX 3a1a4 Ha

bu6mmorexa [IOK
https://m.edsoo.ru/c212dd21

bu6mmoreka [{OK
https://m.edsoo.ru/ba5706aa

bu6mmoreka [JOK
https://m.edsoo.ru/87a37cab

bubmuoreka [JOK
https://m.edsoo.ru/25a14636

bubmuoreka [JOK
https://m.edsoo.ru/3137711c

bu6mmorexa [IOK
https://m.edsoo.ru/259b0a5b

bu6mmoreka [{OK
https://m.edsoo.ru/156730d2

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIIpeIeIICHUE MOJIEKYJIIPHON
(bOpMyIIBI OPraHuIECKOTO
BEIIECTBA I10 MACCOBBLIM JIOJISIM
ATOMOB BJICMEHTOB, BXOISIIHNX
B ero coctap. CucreMaTH3aIus
1 0000IIeHHEe 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTUUECKUH P,
obmas Gopmyna,

HOMEHKJIATypa, 3JIEKTPOHHOE U | bubnuorexa [IOK
MPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/273b0ale
Mouiekyd. CTpyKTypHas ¥ 1C-
TpaHC-U30MEPHsI ATKEHOB
dusnuecKkue U XUMUIECKHE
cBOMCTBa ankeHoB. [IpaBuiio 1 Bubmmorexa LIOK

P https://m.edso0.ru/21069¢ccd
MapKkoBHHUKOBA
CriocoOblI osryueHust u ! bub6nuorexa [IOK
MIpUMEHEHUE AIIKEHOB https://m.edso0.ru/665dc058
[Tpaktuueckas padota Ne 1 mo

bu6mmorexa [IOK

teme "[lonydyeHue 3TuiieHa U 1 1

N https://m.edsoo.ru/0941eed8
M3YUYEHHUE €ro CBOMCTB

Pemienue pacy€THbIxX 3a1a4 Ha

OMpeIeTICHUE MOJIEKYJIIPHON | bubnuorexa [JOK
(bopMyJIBl OPraHMYECKOro https://m.edsoo.ru/e9ea9921
BEILIECTBA
AJKagueHbl: CONPsKEHHDIE,
W30JIMPOBAHHBIE,

bu6mmoreka [{OK
KyMYJINPOBaHHBIE. 1

https://m.eds00.ru/04298c0a

OcobeHHOCTH QJICKTPOHHOT'O
CTPOCHUA


https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20

21

22

23

24

25

26

27

28

29

XUMHUYECKHE CBOUCTBA
COIPSKEHHBIX JUECHOB

CriocoOpl IOJTy4eHUS U
NPUMEHCHHE aJIKaTUCHOB

AJIKMHBI: TOMOJIOTHUECKHUH PSiJI,
obmas Gopmyna,
HOMEHKJIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, pU3HUYECKUE CBOICTBA

XUMHAYECKHUE CBOMCTBA aJIKUHOB

KauecTBeHHbIE peakinu Ha
TPOMHYIO CBS3b

CrniocoOblI osryueHust u
MIPUMEHEHUE aJTKUHOB

Pemenue 3anau: pacué€rsl 1o
YPaBHEHUIO XUMHUYECKOU
peakiuu

CucreMaruzamnus 1 00001IeHne
3HAHWM 10 TEME

ApEHBI: TOMOJIOTHYECKUN P,
obmas Gopmyna,
HOMEHKJIaTypa. DIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT O€H301a ¥ TOJIyoJIa,
uXx (PU3NYECKHE CBOMCTBA

XUMHYECKUE CBOMCTBA apEHOB:
peakyy 3aMelIeHUs

bubmuoreka [JOK
https://m.edsoo.ru/e561253d

but6mmoreka [{OK
https://m.edsoo.ru/1aa81660

bu6mmoreka [{OK
https://m.edsoo.ru/68b6ccédc

bu6mmoreka [{OK
https://m.edso00.ru/23493a93

bu6mmoreka [{OK
https://m.edsoo.ru/7b1c48da

bubmuoreka [JOK
https://m.edsoo.ru/a6f9alea

bu6mmorexa [IOK
https://m.edsoo.ru/5db8e526

bu6mmoreka [{OK
https://m.edsoo.ru/a92a7094

bu6mmoreka [JOK
https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

30

31

32

33

34

35

36

37

38

39

XUMUYECKUE CBOMCTBA apEHOB:
peaKy NPUCOSTUHEHUS,
OKHCJICHHE TOMOJIOTOB OCH30J1a

OCO0EHHOCTH XUMHUYECKUX
CBOMCTB CTHUPOJIa

Pemenne pacu€THbIX 33124 HA
omnpeeIeHue MOJIEKYJISIPHOU
(bOopMYJITEI OPTraHUYECKOTO
BEILIECTBA

CriocoObI moTydeHust 1
NPUMCHEHHE apCHOB

I'enernueckas cBsI3b MEKIY
Pa3IMYHBIMU KJIaccaMu
YIJIEBOAOPOJIOB

Pacué€tel o ypaBHEHUSIM
XUMUYECKUX PEAKIUH.
CucreMaru3anus u 0000IIeHE
3HAHUHU T10 TEME

[Tpuponansrii ra3. [lonyTHbIE
He(TSAHBIC Ta3bl

KameHHbIi1 yrosb v IpoTyKThI
ero nepepadoTKu

Hed1b 1 ciocoOsl eé
nepepabotku. [Ipumenenue
IPOAYKTOB MepepaboTku HEPTH
['eHeTn4eckas cBS3b MEKIY
Pa3TUYHBIME KJIacCaMH
YTJIEBOJOPOIOB

bubmuoreka [JOK
https://m.edsoo.ru/a44alac4

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

bu6mmoreka [{OK
https://m.edsoo.ru/53461a2c

bu6mmoreka [JOK
https://m.edsoo.ru/6f717d09

bu6mmoreka [JOK
https://m.eds00.ru/69b3398b

bubmuoreka [JOK
https://m.edsoo.ru/2119de78



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

40

41

42

43

44

45

46

47

I"asloreHonpoun3BoHbIE
YIIIEBOJOPOAOB: JIEKTPOHHOE
CTPOEHHE; PEAKIIMN 3aMEICHUS
rajoreHa

JlelicTBuE MIea0YEH Ha
rajoreHNnpoOru3BOJHBIE.
BzaumopeiicTBue
JIUTAJIOTeHAJIKAHOB C MarHueM U
ITTHKOM

Cucrematusanus 1 0000IIeHIE
3HAHUM 10 pa3jeny
"Yrnesopopozs"

KoHnTtponbHas paboTa mo teme
"YrneBonopopr"

[IpenenbHbIE OAHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKHM psi,
obmas popmyia, cTpoeHHe
MOJIEKYJ1, U30MepHs,
HOMEHKJIaTypa,
knaccudukanus, Gpuzndeckue
CBOIICTBa

XHUMHYECKHE CBOMCTBA

IpeICIBbHBIX OTHOATOMHBIX
CIIHPTOB

CriocoObI oTydeHust 1
NPUMEHEHHE OJJHOATOMHBIX
CIIHPTOB

[Tpocteie 3¢upsr:
HOMEHKJIATypa 1 U30Mepus,

bubmuoreka [JOK
https://m.edsoo.ru/82b4d759

bubmuoreka [JOK
https://m.edso00.ru/20e89122

bu6mmoreka [{OK
https://m.eds00.1ru/95¢9e¢298

bu6mmoreka [{OK
https://m.edsoo.ru/df04c5cd

bu6mmoreka [{OK
https://m.edsoo.ru/26ee34fe

bu6mmoreka [JOK
https://m.eds00.ru/484100000000000

bubmuoreka [JOK
https://m.edsoo.ru/c2¢788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

48

49

50

51

52

53

54

55

0COOCHHOCTH (PU3NYECKUX U
XUMHYECKUX CBOICTB

MHOroaToOMHBIE CITUPTHI:
STUJICHTJIMKOJIb U TIUMLEPUH, UX
buznyecKrue 1 XUMHUYECKUE
CBOICTBa

CriocoOpl IOJTy4eHUS U
NPUMEHEHHE MHOTOATOMHBIX
CIIMPTOB

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢uznyeckue cBOMCTBa.
ToxcuuHOCTH peHoIa

XuMu4eckue cBoiicTBa (heHoa

CriocoObI moTydeHust 1
npuMeHeHne GeHoa

[TpakTuyeckast padota Ne 2.
Pemenne skciepUMEHTAIBHBIX
3aj1a4 1o reMme "CrnupTsl U
¢deHnomnpr"

Cucrematusanusa 1 0000IIeHNIE
3HAaHUH 110 TEME

ANbIeTUAb U KETOHBI:
DIIEKTPOHHOE CTPOCHUE
KapOOHWJIHHOM T'PYTIITHI;
TOMOJIOTHUYECKHUE PSIbI, 00IIast
dbopmyia, uzomMepus u
HOMEHKJIATypa

bu6mmoreka [IOK
https://m.edsoo.ru/ee4d84aa

bu6mmoreka [{OK
https://m.edsoo.ru/d12e567d

bu6mmoreka [JOK
https://m.edsoo0.ru/2ce72618

bu6mmoreka [JOK
https://m.edsoo.ru/037ca5{9

bubmuoreka [JOK
https://m.edsoo.ru/c77ddf4dc

bubmuoreka [[OK
https://m.edsoo.ru/fd0Oced09

bu6mmorexa [IOK
https://m.edsoo.ru/1810cb9b

but6mmoreka [{OK
https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

56

57

58

59

60

61

62

63

AJILI[GFI/II[BI 1 KCTOHBI:

(du3HYeCKre CBOMCTBA; PEaKIIuU

MIPUCOCTUHECHHUS

Peakmnum oxuciaeHus u
Ka4eCTBEHHBIE PEAKLIMU
alnbAETUA0B U KETOHOB

Crioco0bI mosTy4eHust
QJIBJIETUIOB U KETOHOB

OnHOOCHOBHBIE MpEEIbHbIE
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH CTPOSHHS UX
MOJIEKYJI

N3omepus 1 HOMEHKIIaTypa
KapOOHOBBIX KHUCIIOT, UX
(du3HUecKue CBONCTBA

XUMHYECKHE CBOUCTBA
MpEeEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

OcoOeHHOCTH CBOWCTB
MYPaBbUHOM KHCIIOTBHI.
MHuoroo6pasue kapOOHOBBIX
KHCJIOT

OCOOEHHOCTY CBOMCTB:
HETNPEeICTbHBIX U
apoOMaTUYCCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,

THIPOKCUKAPOOHOBBIX KHCIIOT.

[IpeacTaBuTenn BHICIINX
KapOOHOBBIX KUCTIOT

bubmuoreka [JOK
https://m.edsoo0.ru/c887425¢

bu6mmorexa [IOK
https://m.edsoo.ru/a393baa9

bu6mmoreka [{OK
https://m.edsoo.ru/520d1¢c51

bubmuoreka [JOK
https://m.edsoo.ru/fecOb113

bubmuoreka [JOK
https://m.edsoo.ru/700cc87b

bu6mmoreka [IOK
https://m.edso00.ru/40e6e0e9

bu6mmorexa [IOK
https://m.edsoo.ru/bb31be71

bu6mmoreka [IOK
https://m.edso0.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

64

65

66

67

68

69

70

71

72

ITonsiTHE O IPOU3BOIHBIX
KapOOHOBBIX KHCIIOT

CriocoOpl IOJTy4eHUS U
NpUMEHEHHE KapOOHOBBIX
KHCJIOT

CnoxHable 3QupsbL:
TOMOJIOTUYECKHUH Psifl, o01Ias
dbopmyna, nzomMepus u
HOMEHKJIaTypa

dusnueckue 1 XUMUIECKHE
cBoiicTBa 3¢pupoB

Pemenne pacu€THbIX 3a1a4: 110
YPaBHEHUIO XUMHYECKOU
peaxiuu, Ha onpeiesieHne
MOJIEKYJISIPHON (pOpMYJIBI
OpPraHMYeCKOro BEUIeCTBa
[TpakTuaeckast paborta Ne 3.
Pemenne skciepUMEHTAIBHBIX
3aja4 rno reme "KapOoHOBbIE
KUCH0Thl. CrioxxHbIE 3QUphI"

Kupsl: ctpoenue, pusudeckue
Y XMMHYECKHE CBOMCTBA
(ruzmponus)

Oco0eHHOCTH CBOWCTB JKUPOB,
COJIepIKalIX OCTATKH
HEMNpPeIeTbHBIX KUPHBIX
KHUCIIOT. JKUpbl B IpUpoje

MpI1a KaK COJIU BBICIIMX

bubmuoreka [JOK
https://m.edso00.ru/0d162d9d

bu6mmorexa [IOK
https://m.edsoo.ru/7¢065¢9d

bu6mmoreka [{OK
https://m.edsoo.ru/adfffe6d

bubmuoreka [JOK
https://m.edsoo.ru/ad6b94b2

bubmuoreka [JOK
https://m.edso00.ru/4866711b

bubmuoreka [JOK
https://m.edsoo.ru/al9c¢5b98

bu6mmoreka [IOK
https://m.edsoo.ru/b0331922

bu6mmoreka [IOK
https://m.edsoo.ru/3¢566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

73

74

75

76

77

78

79

80

KapOOHOBBIX KHCIIOT, UX
Mmorouiee aeicreue. Ionsarue o
CUHTETHYECKHUX MOIOILUX
cpenctBax (CMC)
I'enernyeckas CBA3b
YIJIEBOIOPOAOB U
KHCJIOPOJICOIEPIKALLINX
OpraHUYECKUX BEIIECTB
Pacué€tel o ypaBHEHUSIM
XUMHYECKHUX PEaKIHH

Cucremarusanug 1 0000IIEHNE
3HaHUH 110 TEME

OO01as xapakTepucTHKa
YIJIEBOJIOB U KJacCU(PUKAIUS
YIJIEBOJIOB (MOHO-, - U
HOJICaxapu/bl)
Monocaxapunsl: puznyeckue
CBOMCTBA M HAXOXKJICHUC B
npupojie

[Iprmenenue riaroKo3sl, eé
3HAa4YCHUE B
YKU3HEJEATEIIbHOCTH OpraHu3Ma

Jucaxapunpl: caxaposa,
MajbTO3a U JIAKTO34.
HaxoxneHnue B mpupojie u
MPUMEHEHHE JUCaXapHuioB

[Tonucaxapuasl: cTpoeHUE
MaKpOMOJIeKYJI, pusnueckue u

bubmuoreka [JOK
https://m.eds00.ru/56790c96

bu6mmorexa [JOK
https://m.edsoo.ru/f8eaf2eb

bu6mmorexa [JOK
https://m.edsoo.ru/7a9693al

bubmuoreka [JOK
https://m.edsoo.ru/b4bdda2d

bu6mmorexa [IOK
https://m.edsoo.ru/5e61122d

bu6mmoreka [{OK
https://m.edsoo.ru/eb0384e7

bu6mmorexa [JOK
https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

81

82

&3

84

85

86

87

88

89

XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsiTrie 00 NCKYCCTBEHHBIX
BOJIOKHAX

Pemenne pacdeTHsIX 3a7a4 HA
OTpezieNIeHUE 10JIM BBIXOAa
MIPOJTyKTa PEAKLIUU OT
TEOPETHYECKU BO3MOKHOTO
Cucrtematu3anus 1 0000IIeH1E
3HaHUU MO pa3aeity

KonTponbhas pabota mo teme
"Kucnoponacoaepxaiue
OpraHuYecKHue coequHeHus"
AMuHBIL: Ki1accuduKkarus,
CTPOEHHUE MOJIEKYJI, O0IIast
dbopmyna, uzomepus,
HOMEHKJIaTypa 1 (pusnueckue
CBOMCTBA

XUMHAYECKHUE CBOMCTBA
anuQaTHuECKUX aMHHOB

AHWINH: CTPOEHNE aHWINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHWJINHA

CrniocoOblI mosryueHust u
NpUMCHEHHE am(paTHUIECKIX
AMHHOB

AMHMHOKHCIIOTBI: HOMEHKJIaTypa
U U30Mepus, GU3NIecKre

but6mmoreka [{OK
https://m.edso0.ru/6216e766

bu6mmoreka [JOK
https://m.edsoo.ru/7fde47ef

bu6mmoreka [JOK
https://m.edsoo.ru/08d4364c

bu6mmoreka [IOK
https://m.eds00.ru/42c6678¢

bu6mmoreka [IOK
https://m.edsoo.ru/efa7e6ca

bu6mmoreka [{OK
https://m.edsoo.ru/1bc5c¢f80

bu6mmoreka [JOK
https://m.edsoo0.ru/39¢d21f1

bubmuoreka [JOK
https://m.edsoo.ru/eal38763

bu6mmoreka [IOK
https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

90

91

92

93

94

95

96

97

cBoiicTBa. OTIaeNbHBIE
MPEACTABUTENH 0-aMUHOKHUCIIOT

XyUMHUYecKHue CBONCTBA
aMHUHOKHCIIOT, X
O0MOJI0rHYeCcKoe 3HAUYECHUE
amuHokucioT. CuHTE3 U
TUAPOJIN3 TIENTHIOB

benku kak npupoHbIe
MOJIUMEPBI; CTPYKTYPhI OEIKOB

XUMHYECKHE CBOMCTBA OEIKOB

A3oTcoaepKalme
TeTEPOIUKINUECKIE
coenuHeHus. HyknenHnoBbie
KHUCIIOTBI: COCTaB, CTPOCHHE U
Ouonoruueckas poib

[TpaxTrueckas padota Ne 4.
Pemenue skcriepuMeHTaTbHBIX
3a/a4 1o Teme
"A3oTcoaepxaiiue
OpraHuYecKHue coequHeHus"

[TpaxTuueckas padota Ne 5.
Pemenne skciepuMeHTATBHBIX
3azad4 o reMme "Pacro3HaBanue
OpraHUYEeCKUX COeTMHEHHM"

KonTponbHas pabota no teme
"A3zoTconepxaniue
OpPraHUYeCKHE COeAMHEHUS "

OCHOBHBIE TTIOHATHSA XUMHHU

bu6mmorexa [IOK
https://m.edsoo.ru/77df705a

bu6mmoreka [{OK
https://m.eds00.ru/429e¢9899

bu6mmoreka [{OK
https://m.eds00.ru/6237306d

bu6mmoreka [{OK
https://m.edsoo.ru/521d1431

bu6mmoreka [{OK
https://m.edsoo.ru/8e3c02d1

but6mmoreka [{OK
https://m.edsoo.ru/bde3{df6

but6mmoreka [{OK
https://m.edsoo.ru/ce561bc7

bu6mmorexa [JOK


https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

98

99

100

101

102

BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUM U METOJIBI UX
CHUHTE3a —IIOJIMMEPU3as U
MMOTUKOHICHCAITHS

IInacTtmaccel. YTunusanusa n
nepepaboTKa IIacTuka

DJacToMephl: HATYPAJIbHBIN
CHHTETUYECKHE KayUyKH.
Pe3una

Bosiokna: HatypanbHbIe,
HCKYCCTBCHHBIC,
cunTetnyeckue. [lomumepnr
CIHEIMAIbHOTO Ha3HAUYEHUS

[TpaxTrueckas paborta Ne 6.
PeIHeHI/IG BKCI'IepI/IMeHTaJH)HBIX
3aza4 1o reMe "Pacrno3HaBanue
IUIACTMACC U BOJIOKOH"

O00011IcHNE U CHCTEMATH3ALIHS
M3YYEHHOTO MaTepHalia 1o TemMe
"BbICOKOMOIEKYIIpHBIE
coequueHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

https://m.edsoo.ru/7aa63ebd

bu6mmoreka [IOK
https://m.eds00.ru/82242e0f

bu6mmoreka [{OK
https://m.edsoo.ru/246103ec

bu6mmorexa [JOK
https://m.edso0.ru/5963a601

bu6mmorexa [JOK
https://m.edsoo.ru/3aebd77a

bu6mmoreka [JOK
https://m.edsoo.ru/6a22ble8



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KIIACC

Ne
n/ Tema ypoka
n

Atom. CocTaB aTOMHBIX
anep. XUMUYECKUI
3JIEMEHT. M30TOmEI

CrpoeHue 31eKTPOHHBIX
000JI0Y€EK aTOMOB,
KBaHTOBBIC YHCIa

Knaccudukamms
XUMHUYECKHUX 3JIEMEHTOB
(s-, p-, d-, f-3memMeHTHI)
Pacnpenencnue
AJIEKTPOHOB 110
aTOMHBIM OpOUTaISIM

ONEeKTpOHHBIE
KOH(Urypauu aTOMOB
3JIEMEHTOB B OCHOBHOM
1 BO30YKIEHHOM
COCTOSIHUH

ONEeKTpOHHBIE
KOH(UTypay HOHOB.
DNEKTPOOTPULIATENBHOC
Th

[Tepuonnueckuii 3aK0H
u llepuoanueckas

KoanuyecTBO 4acoB

Bcer
0

KonTpouasn
ble paboThI

IIpakTHyeck
ue padoTbl

JlaTa
U3Yy4YeHH
s

DJIeKTpOHHbIe U poBbIe 00pa3oBaTeIbHbIE
pecypchl

bu6mmoreka LIOK https://m.edsoo.ru/59¢112ee

bu6mmoreka [IOK https://m.edsoo.ru/b4d9fffa

bu6mmoreka LIOK https://m.edsoo.ru/61294af9

bubmuoreka I{OK https:/m.edsoo.ru/f5f750fe

bu6nuoreka LIOK https://m.eds0o.ru/8149¢846

bubmuoreka I{OK https://m.edsoo.ru/a0764b24

bu6mmoreka LIOK https://m.eds00.ru/16957¢01



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01

10

11

CHUCTeMa XMMUYECKUX
anemeHToB /l. 1.
Menneneena, CBI3b C
COBPEMEHHOU TEOpHUEHN
CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH
U3MEHEHMS CBOMCTB
XUMHYECKHX DJIIEMEHTOB
1 00pazyeMbIX UM
MIPOCTHIX M CIIOKHBIX
BEILIECTB I10 TPyIIaM 1
nepuoaam
Cucremaru3anus u
0000111eH1E 3HAHMI 110
TEME

Bunnl xumuueckoi
CBsI3U. MeXaHU3MBI
oOpa3oBaHwMs
KOBAJICHTHOM CBSI3U.
Bonopoanas cBsi3b.
MexMOJIeKyISIpHBIE
B3aHMOJICHCTBUS

BanentHocTh 1
BaJICHTHBIE
BO3MOYKHOCTH aTOMOB.
CBsI3b DIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C
UX TEOMETPUUECKUM
CTPOCHUEM

bu6mmoreka [IOK https://m.edsoo.ru/f8468927

bu6mmoreka [IOK https://m.edsoo.ru/8fad2942

bu6mmoreka IIOK https://m.edsoo.ru/5a8072af

bu6mmoreka IIOK https://m.edsoo.ru/3d2¢a093



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

12

13

14

15

16

17

[Ipencrasnenus o
KOMIJIEKCHBIX
COECIMHEHMSX: COCTaB U
HOMEHKJIaTypa

BemecTBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHus. Turbl
KPHUCTAJUIMYECKHUX
pEIIETOK U CBOMCTBA
BEILIECTB

ITonsiTHE O IUCTIEPCHBIX
CUCTEMAX.
[Ipencrasnenue o
KOJUIOMJIHBIX PacTBOpax

HcTruHHBIE paCTBOPBI:
HACBILLECHHBIE U
HEHACBILICHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruapatel

CrniocoObl BbIpaXeHHUs
KOHIICHTPALUU
pacTBOpOB

Pemenue 3agau c
HCITOJIb30BaHUEM
MOHATUH "MaccoBas
J10JI1 paCTBOPEHHOTO

nn

BCIICCTBA , MOJIApHaA

KOHLEeHTpauus"

bu6nuoreka LIOK https://m.edsoo.ru/8c66bl2a

bu6mmoreka LIOK https://m.edsoo.ru/e167635b

bu6mmoreka [IOK https://m.edsoo.ru/da2¢70e4

bu6mmoreka IIOK https://m.edsoo.ru/e9ccdd8d

bu6nuoreka LIOK https://m.edsoo.ru/328e653a

bubmuoreka I{OK https://m.edsoo.ru/785e0ab4



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

18

19

20

21

22

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHHYECKUX
BEIIIECTB

Cucrematusauus u
0000111eHHE 3HAHUH 110
TEME

Kontponbhas paboTta mo
teMaM "CTpoeHue
aroma. [lepuoanueckuii
3aKkoH U [lepuoguyeckas
CUCTEMa XUMHUYECKUX
anemenToB Jl. U.
Menneneena",
"CTpoeHue BelecTBa.
MHuoroo6pasue
BelecTs"

Knaccudukanms
XUMHUYECKHUX PEAKIUH B
HEOPraHUYeCKOu 1
OpraHNUYeCKOW XUMHH.
3aKOH COXpaHEHUs
Macchbl BELIECTB; 3aKOH
COXpaHEHUs U
MIpEeBpaIICHUS SHEPTUU
MIPU XUMHYECKUX
peaKIusxX

Tennossie a3 ekt
XUMUYECKHUX PEAKLIUN.

bubmuoreka I{OK https://m.edsoo.ru/bf9e108d

Bbu6muoreka LIOK https://m.edsoo.ru/8d2c6a3a

bu6mmoreka [IOK https://m.edsoo.ru/70a60aa4

bu6mmoreka LIOK https://m.edsoo.ru/6335cdd2

bu6mmoreka LIOK https://m.edsoo.ru/d1db86da



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

23

24

25

26

27

28

Tepmoxumuueckue
YpaBHEHUSA

Brranciaenus mo
YPaBHEHUSIM
XUMHYECKHUX PeaKIHii 1
TEPMOXUMHUYECKUM
YpaBHEHUSIM

CKopoCTh XMMUYECKOM
peakuuu, e€
3aBUCUMOCTD OT
pa3NuYHbIX (PAaKTOPOB.
Karanus n
KaTaJln3aTOPhI

T'omorennsie u
reTEePOreHHbIE PEAKIINU

[TpakTrueckas pabora
Ne 1 o reme "Bnustane
pa3IuyHBIX (PaKTOPOB
Ha CKOPOCTh
XUMUYECKON peakuun"

O6parumbie
HEOOpaTUMBIE PEAKITUH.
XumMuyeckoe
paBHOBeECHE

[IpakTnyeckas padora
Ne 2 mo Teme "Bnusinne
pa3IuyHBIX (PaKTOPOB
Ha TIOJIO’KEHUE
XUMHYECKOTO

bu6mmoreka LIOK https://m.edsoo.ru/87b13954

bu6mmoreka IIOK https://m.edsoo.ru/lfacaldl

bu6mmoreka IIOK https://m.edso00.ru/30952f9b

bu6mmoreka IIOK https://m.edsoo.ru/3bf34el7



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

29

30

31

32

33

34

35

paBHOBeCHS"

DJIEKTPOJIUTHYECKAS
nuccouuanusi. CuibHbIe
U CJ1a0bIe ANEKTPOIIUTHI.
Crenenb nuccouuanuu

HNonHoe npounsBeneHne
BoJibl. Cpefia BOJIHBIX
pacTBOPOB.
Bonopoansrit
nokazarensb (pH)
pacTBopa

I'maponus coneil.
Peakuuu, nporekaroniue
B pacTBOpax
ANEKTPOIIUTOB

[TpakTrueckas pabora
Ne 3 mo Teme
"XuMuueckue peakiuuu
B pacTBOpax
31EKTPOJIUTOB"

OKHCITUTEIIBHO-
BOCCTAaHOBHUTEIIHHEIC
peakunu. Baxueiimme
OKUCIIUTEIIN U
BOCCTaHOBHTEIIN

MeTo/1 37€KTPOHHOTO
(2JIEKTOHHO-MOHHOT0)
Oaitanca

DNEeKTPOJIN3 PACTBOPOB

bu6mmoreka LIOK https://m.edsoo.ru/5£766bdf

bu6nmoreka LIOK https://m.edsoo.ru/3966ca89

bu6mmoreka LIOK https://m.edsoo.ru/09d5a9bd

bu6mmoreka IIOK https://m.edsoo.ru/2e3daeb0

bu6mmoreka LIOK https://m.eds00.ru/56226060

bu6mmoreka [IOK https://m.edsoo.ru/fb691387

bu6mmoreka [IOK https://m.edsoo.ru/93fb97d2



https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2

36

37

38

39

40

41

42

" paciijiaBoOB BCUICCTB

Pemrenue 3agau
Pa3IUYHBIX THUIIOB

Pemenue 3agau
pPa3IMYHBIX TUIIOB

Cucrematuzanus 1
000011IeHE 3HAHMI 110

TeMe "XUMHYECKHE

peakun"

KonTponbhas pabota no

TeMe "XUMHYECKHE 1
peakuun"

Ilonoxenue

HEMETAJIJIOB B

[Tepuoanueckon

CHCTEME XMMHYECKUX
anementoB . H. 1
Menneneena u

0COOEHHOCTH CTPOEHUS

nX aTOMOB. OHU3NUECKHE
CBOMCTBAa HEMETAJIJIOB

Annorponust

HEMETaJlIoB (Ha

MpUMEPE KUCIOPOa, 1
cepsl, pocdopa u

yriIepoaa)

Bonopon: nonyuenue,
¢dusnueckue u 1
XUMHYECKHE CBOICTBA.

bu6mmoreka IIOK https://m.edsoo.ru/5a859d16

bu6mmoreka [IOK https://m.edsoo.ru/5afa265d

bubmuoteka I{OK https://m.edsoo.ru/c161eb85

bu6mmoreka LIOK https://m.edsoo.ru/a8a0a930

bubmuoreka I{OK https://m.edsoo.ru/8ca2dcad

bu6mmoreka [IOK https://m.edsoo.ru/ef92¢91¢

bubmuoreka I{OK https://m.edsoo.ru/0aa8f613



https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613

43

44

45

46

47

Maapuas

T"ajoreHnl: HaX0XXICHUE

B MIPUPO/IE, CIIOCOOBI

MOy YEHUS, 1
buznueckue u

XUMHYECKHUE CBOMCTBA

["anoreHoBO1OPOIBL.
Baxwueimune
KHCIIOPOJICOIepKAIIIIE
COEIMHEHHS TaJ0r€HOB
Jlaboparopusbie u
MIPOMBIIIIICHHBIC
CIIOCOOBI MOTYYCHHUS
rajoreHoB.
[IpuMmeHeHMe TaToreHoB
U UX COeIUHECHUN

[TpakTrueckas padora

Ne 4. Pemienue
AKCIIEPUMEHTATBHBIX 1
3a71a4 10 TEME
"["anoreHs!"
Kucnopon:
nabopaTopHbIE U
MIPOMBIIIITICHHBIE
CHOCOOBI OTYYEeHHUS,
buznueckue u
XUMHUYECKHE CBOMCTBA.
O3oH. [Ipumenenue
KHCJIOPOJIa U 030HA

bu6mmoreka [IOK https://m.edsoo.ru/4e223795

bu6mmoreka LIOK https://m.edsoo.ru/6b3255e6

bu6mmoreka LIOK https://m.edsoo.ru/6971aca4

bu6mmoreka LIOK https://m.edsoo.ru/8b26fecd

bubmuoreka I{OK https://m.edsoo.ru/c8abc36a



https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a

48

49

50

51

52

53

54

55

Oxkcubl ¥ TEPOKCUABI

Pemrenue 3agau
Pa3IUYHBIX THUIIOB

Cepa: HaxoXJeHuUE B
MIPUPO/IE, CTIOCOOBI
IOJIy4YEHU,
buznveckue u
XUMUYECKHUE CBOMCTBA
CepoBopopo,
CyIbGUIBI
Kucnoponconepxaiue
COCITUHEHHUS CEPBI.
Oco0eHHOCTH CBOWCTB
CEpPHOM KHUCJIOTHI

[TpakTnueckas pabora
Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX
3ana4d o reme "Cepa u
eé coequHeHus"

A30T: Hax0XKIECHHUE B
MIPHUPOJIE, CTIOCOOBI
MOy YEHU S,
buznueckue u
XUMHYECKHE CBOICTBA.
AMMUAK, HUTPUIBI
Kucnoponconep:xaiue
COCIMHEHMS a30Ta.
OCOoOEHHOCTH CBOICTB
a30THOM KHUCIIOTBI

bubmuoreka I{OK https://m.edsoo.ru/5¢8816a0

bu6mmoreka IIOK https://m.edsoo.ru/2b6d8b4b

bu6mmoreka IIOK https://m.edsoo.ru/46afael6

bu6mmoreka IIOK https://m.edsoo.ru/7¢875999

bubmuoreka I{OK https://m.edsoo.ru/8cfa2548

bubmuoreka I{OK https://m.edsoo.ru/0afb05e4

bubmuoreka I{OK https://m.edsoo.ru/badd2255

bubmuoreka I{OK https://m.edsoo.ru/e2965afe



https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe

56

57

58

59

60

61

IIpumeHeHue a3ora u
€r0 COCIUHCHUM.
A3oTHBIE y100peHUs

docdop: HaAXOKICHUE B
MPUPOJIE, CIIOCOOBI
MOy YCHHUS,
buznueckue u
XUMHYECKHE CBOMCTBA.
®ochunst u pochun
Oxcunel pocdopa,
docdopcoaepxkanire
kucioTel. Conu
dhochopHOI KHCITOTHI
[Tpumenenue dhocdopa
Y €0 COCTUHCHUH.
dochopHbie yIoOpeHHs

[TpakTrueckas padora
Ne 6. Pemienue
AKCIIEPUMEHTATBHBIX
3a7a4 o teme "A30T u
dochop u ux
coenuHeHU"
Yrneposa: HaxoKIeHHe
B IIPUPOJIE,
AJIIOTPOIIHBIE
MoauduKaImy;
buznueckue u
XUMHYECKHE CBOMCTBA,
MIPUMCHCHUE

bubmuoteka I{OK https://m.edso0.ru/129f5059

bubmuoreka I{OK https://m.edsoo.ru/9a6b43ec

Bbu6mmoreka LIOK https://m.edsoo.ru/c7a2d429

bu6mmoreka LIOK https://m.edsoo.ru/a218070a

bu6nmoreka LIOK https://m.edsoo.ru/8175ac3f

bubmuoreka I{OK https://m.edsoo.ru/l1eb19f9¢



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
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Oxkcun yrinepona(Il),
okcua yraepona(lVv),
yroJibHas KUCJI0Ta U €€
COJH

Pemenue 3agau
pa3IMYHBIX TUIIOB

Kpemuuii: HaxoxieHne
B MIPUPO/IE, CIIOCOOBI
MOJTy4eHUs,
buznueckue u
XUMHYECKHUE CBOMCTBA

Oxkcun kpemaus(1V),
KpEMHHEBasI KUCIIOTA,
CHJTUKATBI

[IpuMeHeHne KkpemMHUs
U €T0 COCIUHEHUMN.
CrexJ1o, €ro nojay4eHue,
BH/JIBI CTEKJIA

Pemenue 3agau
pa3J'II/I‘IHI)IX THUIIOB

CucremaTtuszanus u
00o011eHne 3HaHUH 10
teme "Hemeramnbr"
Kontponbnas pabota mo
teme "Hemeramnsr"
AHanu3 pe3yapTaToB
KOHTPOJILHOH paboTHI,
KOPPEKIIHUS OITHO0K

bubmuoreka I{OK https:/m.edsoo.ru/dba58adf

bu6mmoreka LIOK https://m.eds00.ru/6029b609

bu6mmoreka LIOK https://m.edsoo.ru/143558ab

bu6mmoreka IIOK https://m.edsoo.ru/3170e7b1

bubmuoreka [JOK
https://m.edsoo.ru/393cdacOhttps://m.edsoo.ru/5823
ceftb

bu6mmoreka LIOK https://m.edsoo.ru/b624{801

bubmuoteka I{OK https://m.edsoo.ru/6e864db5

bu6mmoreka LIOK https://m.edsoo.ru/d0484¢76

bu6mmoreka LIOK https://m.edsoo.ru/2b7¢9510



https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
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[Tonoxxenue meTaioB B
[Tepuonnueckon
CHUCTEME XUMHUYECKUX
3JIEMEHTOB.
Oco0eHHOCTH CTPOCHUS
AJICKTPOHHBIX 000JI0YEK
aTOMOB METAJIJIOB

Oo6mue puznueckne
CBOWCTBA METAJLIOB.
[IpumeneHne meTaaioB
B OBITY U TEXHHUKE

CruaBbl METAIOB.
Koppo3sus metamios

Pemenue 3agau
Pa3IMYHBIX TUIIOB

DIIEKTPOXUMUYECKU I
pAl HaNpsHKEHUN
MeTaiioB. OO0miue
CHOCOOBI MOTYUYEHUS
METaJIOB

OO6m1as xapakTepucTUKa
MeTauioB [A-rpynmsl
[Tepuoanueckon
CUCTEMBbI XUMHUYECKHUX
aneMeHToB. Hatpuit u
KaJIMi: MTOJTy4YCHHUE,
buznueckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHUE MTPOCTHIX

bu6mmoreka [IOK https://m.edsoo.ru/9839c16¢

bu6mmoreka IIOK https://m.edsoo.ru/51dac9d3

bu6mmoreka [IOK https://m.edsoo.ru/42b872¢e3

bu6nmoreka [IOK https://m.edsoo.ru/e3de37b6

bu6mmoreka IIOK https://m.edsoo.ru/94eb377a

bu6mmoreka LIOK https://m.edsoo.ru/e12¢26b3



https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
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BCIICCTB U UX
COE€IMHEHUN

OO6m1as xapakTepucTUKa
MetaioB [IA-rpynimbt
[Tepuoanueckon
CHCTEMBI XUMUYCCKHX
DJIEMEHTOB. Maruuii u
KaJbLWW: MOJyYEHHUE, 1
busznueckue u
XUMHYECKHE CBOMCTBA,
MPUMEHEHUE MPOCTHIX
BEILIECTB U X
COeIMHEHUN

JKEcTKOoCTh BOJBI B
CrocoObI €€ ycTpaHeHUs

AJTIOMUHHN:

MOJIyYEHHUE,

¢busnveckne u 1
XUMHYECKHE CBOMCTBA,
MIPUMEHCHHE

AMpoTtepHbIe CBOICTBA
OKCHJa U THJIPOKCUAA
ATIOMUHWYS,
THIPOKCOKOMIUIEKCHI
AIOMHUHUS, UX
pUMEHEHHE

Pemenue 3agau
pPa3IMYHBIX TUIIOB

ITpakTnyeckas padora 1

bu6mmoreka [IOK https://m.edsoo.ru/7¢3e49¢0

bu6mmoreka LIOK https://m.edsoo.ru/c74bfae9

bu6mmoreka IIOK https://m.eds0o.ru/0e79b266

bu6mmoreka LIOK https://m.edsoo.ru/5d12d318

bu6mmoreka LIOK https://m.edsoo.ru/27a4af43



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
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Ne 7. Pemienue
AKCIIEPUMEHTATBLHBIX
3a/1aq 1Mo TeMe
"MeTanibl TJIaBHBIX
noarpymm"

OOm1ast xapaKTepUCTHKA
METaJJIOB MTOOOYHBIX
noarpynn (b-rpymm)
[Tepuonnueckon
CUCTEMbl XUMHYECKUX
3JIEMEHTOB

dusznueckue u
XUMHYECKHE CBOICTBA
XpoMa U ero
COEIMHEHNH, UX
MPUMEHEHUE

Baxwnerimue
COEMHEHHS MapraHua.
[Tepmanranar kanus,
€ro OKHUCIIUTEIbHBIC
CBOMCTBA

dusznueckue u
XUMHYECKHE CBOMCTBA
JKeje3a v ero
COCTUHEHUH.
[Tonydenue u
MIPUMEHEHHUE CIIJIABOB
Kenesa

dusnueckue u

bu6mmoreka [IOK https://m.edsoo.ru/610d7431

bu6mmoreka LIOK https://m.edsoo.ru/9911bef3

bu6mmoreka [IOK https://m.eds00.ru/039d69¢8

bu6mmoreka LIOK https://m.edsoo.ru/1b7f8741

bu6mmoreka LIOK https://m.edsoo.ru/2bc0f954



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

88

89

90

91

92

93

94

XHUMHUYECKHE CBOMCTBA
MeIu U €€ COeUHCHUM,
WX TIPUMECHEHHUE

dusznueckue u
XHMUYECKHE CBOMCTBA
IIMHKA U €T0
COCIUHEHMH, UX
MPUMEHEHHUE.
I'mapoxkcoOKOMILIIEKCHI
[IMHKA

[TpakTyeckas padora
Ne 8. Pemrenue
AKCIIEPUMEHTATBLHBIX
3a7a4 10 TEME
"MeTaJIbl TOOOYHBIX
noarpymm"

Pemenue 3agau
Pa3IMYHBIX THUTIOB

O000111eH1E U
CUCTEMAaTU3aLUS
M3YUYEHHOT'0 MaTepuaia
o teme "Merasnibt"
KonTponbhas pabota no
teme "Metamib"
AHanu3 pe3yapTaToB
KOHTPOJIbHOW PaboTHI,
KOPPEKIIHUS OITHO0K

Ponp xumMuu B
o0ecIieueHnn

bubmuoreka I{OK https://m.edsoo.ru/blf2beal

bu6mmoreka LIOK https://m.edsoo.ru/a6e352ea

bu6mmoreka [IOK https://m.edsoo.ru/a8b83d83

bubmuoreka I{OK https://m.edsoo.ru/e91£e975

bu6mmoreka LIOK https://m.edsoo.ru/83f63ea3

bu6mmoreka [IOK https://m.edsoo.ru/9ebff2fd

bubmuoreka I{OK https://m.edsoo.ru/080fe 10



https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
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YCTOMYMBOIO Pa3BUTHUSA
yenoseuecTsa. [lonsarue
0 HAYYHBIX METOAaX
HCCIIE0BaHUs BELIECTB

HayuHble npuHIHIIBI
OpraHu3aluu
XUMHUYECKOTO
MIPOU3BOICTBA.
IIpomblinieHHBIE
CIIOCOOBI MOTYYCHHUS
Ba)KHEHIIINX BEIIECTB

XHUMHUYECKOE
3arpsi3HECHUE
OKpYKaroIIe cpeabl U
€ro MOCIEICTBUSA
XuMUs 4 310pOBbE
YyelIoBeKa.
JlexkapcTBeHHBIE
cpencTBa

Xumus umy. Poap
XAMHHU B 00€CIIEYEHNHT
MHIIEBOI 0€30IIaCHOCTH

KocmeTrnueckue u
nappromMepHbIe
cpencTBa. beitoBas
XUMUSI

XUMHUA B

CTPOUTEIBCTBE.
Baxxneiinme

bu6mmoreka IIOK https://m.edsoo.ru/2e45a44f

bu6mmoreka [IOK https://m.edsoo.ru/9f11bf51

bu6mmoreka IIOK https://m.edsoo.ru/a6552721

bubmuoreka I{OK https://m.edsoo.ru/1f7b5bd2

bu6nmoreka [IOK https://m.edsoo.ru/da42d5a9

bu6mmoreka LIOK https://m.edsoo.ru/61e69003



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003

CTPOUTEIBHBIE U
KOHCTPYKLHOHHBIE
MaTepHaIbl
XWMHUS B CEIIBCKOM
XO3SMCTBE.

101 Opranunueckue u 1 bub6nuoreka LOK https://m.edsoo.ru/fd39587d
MUHepaJbHbIE

ynoOpeHus
CucreMaru3anus u
102 000011IeHNE 3HAHUN 110 1 bu6mmoreka LIOK https://m.eds00.ru/db979¢70
TeMe
OBIIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

102 4 8


https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

YYEBHO-METOANYECKOE OBECIMEYEHWNE OBPA3OBATE/IbHOTO MNMPOLECCA
OBA3ATE/IbHbIE YHEBHbIE MATEPUAJIbI O/1A YHEHUKA

rabpuensaH 0.C. Xumuna 10 knacc. YuebHuK ansa obuieobpasosatenbHbix opraHusaumin/ O. C. FabpuensaH, U.T. Octpoymos, C.A. Cnagxkos — M.:
MpoceeweHune, 2022r.

rabpuenan 0.C. Xumua 11 knacc. YuebHuk ana obueobpasosartenbHbix opraHusaumin/ O. C. NabpuensaH, U.I. Octpoymos, C.A. Cnagkos — M.:
MpoceeweHune, 2022r.

METOAONYECKME MATEPUA/bI ONA YHUTENA

rabpuensaH 0.C. Xumua 10, 11knacc. YuebHUK ana obuieobpasosaTtenbHbix opraHusauuit/ O. C. Fabpuenan, U.I. Octpoymos, C.A. Cnagkos — M.:
MpoceeweHune, 2019r.

UNPPOBbLIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/









