MNOSICHUTEJIBHAS 3AIIUCKA

Pabouas mporpamMma mo XMMHHM Ha YpOBHE CpPEIHEro o0uiero oopa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpasoBanuu B Poccuiickoit denepannmny, TpeboBaHU K pe3ysibTaTaM OCBOCHUS
henepanbHOI o0Opa3oBaTenbHON MIPOrpaMMBI CpeIHEro o01rero
oopazoBanuss(POIl COO), npencrapieHHsix B denepaibHOM rocyaapCTBEHHOM
obpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydaeOHOro mpenmera «XuMus» B 00pa3oBaTeIbHBIX OpraHusanusx Poccuiickoit
®denepanuu, peamu3ylOLIMX OCHOBHBIE O00pa3oBaTelbHbIE MNPOrPaMMbl, H
OCHOBHBIX moyiokeHu «CTpaTreruu pa3BUTHs BocnuTaHus B Poccuiickoii
Oenepanuu Ha nepuoa a0 2025 roma» (Pacnopsbkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpOBHE YriayOJEHHOrO HM3Y4Y€HHUs 3aHMMAaeT BaXXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpa3oBanus ywammuxcs 10—-11 kiaccos.
N3yuenue mnpeamera, peanuM3dyeMoe B YCIOBUSAX JIU(depeHInpPOBaHHOIO,
npo@uiIbHOrO 00y4YeHHus, MpU3BAHO oOOecHeunTh O0OIle00pPa30BaTENbHYI0 H
OOLIEKYJIbTYPHYI0 MOATOTOBKY BBIIYCKHHKOB IIKOJbI, HEOOXOAUMYIO ISt
aanTaluy uX K OBICTPO MEHSIOMUMCS YCIOBUSIM KU3HU B COIUYME, a TaKXKe IS
MPOJOJDKEHUsT OOy4YeHMs] B OpraHu3aiusx npodeccuoHalbHOro 0o0pa3oBaHMS, B
KOTOPBIX XUMUS ABJISIETCSA OJHON U3 MPUOPUTETHBIX U CLUILIMH.

B nporpamMe mno XuUMHUM Ha3HauYeHUE IMpeaMeTa «XUMHS» MOIydaeT
NOAPOOHYI0  MHTEpPIpETaldi0 B  COOTBETCTBUM C  OCHOBOIMOJIAraloIIMMU
nojoxeHusmu OGI'OC COO o B3aMMOOOYCIOBJIECHHOCTH II€JICH, COJEpKaHMUS,
pe3yiabTaTOB OOy4YeHUSI U TpeOOBAHHMI K YpPOBHIO MOATOTOBKH BBIMYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIIOTCSI CJIEAYIOLIHUE BBITOIHSAEMbIE MPOrPaMMON IO
XUMHH QYHKITUU:

e uH(pOpPMAIIMOHHO-METOAMYECKAs, peaju3anus KOTOpoill obecreunBaer
MOJIyUCHHUE TMPEJCTaBICHUSI O LESAX, COJEp)KaHHM, OOIIeH CcTpaTreruu
OoOy4eHUsI, BOCIIUTAHUS U Pa3BUTHUSI O0YJAIONIUXCS CPEICTBAMU MPEIMETa,
U3y4aeMoro B paMKax KOHKPETHOIr'0 MpoQuIs;

e OPraHM3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OlpeJieJieHUe: MPUHIIMIIOB CTPYKTYPUPOBAHUS U TMOCIEI0BATEILHOCTU
U3y4eHuss y4eOHOro Marepualia, KOJIMYECTBEHHBIX M KAue€CTBEHHBIX €ro
XapaKTepUCTUK; MOAXOJ0B K (OPMUPOBAHUIO COACPKATEIHHOW OCHOBBI
KOHTPOJS W OIEHKH O0pa30BaTEeNbHBIX JOCTHKEHUN O0O0ydarommxcs B
paMKax MTOTOBOM aTTecTalii B (QopMe €IUHOro TOCYAapCTBEHHOIrO
HK3aMEHa M0 XUMUHU.

[Iporpamma niist yrity0a€HHOTO U3YyYEHUS XUMUM:



e YCTaHABJIMBAECT MHBAPUAHTHOE MPEIMETHOE COJAECpKaHHE, 00s3aTelIbHOe
JUIsT U3YyYCHHUS B paMKax OTIEIbHBIX Tpoduiield, NpeaycMaTpuBacT
pacnpeieseHHe W CTPYKTYpUPOBaHUE €ro 1o KjaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JMHUAM/pa3ienam Kypca;

e J1aT NMPUMEPHOE paclpeqesicHue y4eOHOro BpPEMEHHU, PEKOMEHIYEeMOTro
JUTSL U3Y4EHUS OTAEIbHBIX TEM;

e TMpejjaracT MPUMEPHYI IMOCIACAOBATEILHOCTh HW3YUYCHUS Y4EOHOIO
Marepuaiga ¢ y4ETOM JIOTHKH TOCTPOSHHsI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEAMETHBIX CBS3CH;

e 12T METOJUYECKYIO0 MHTEPIPETAIMIO IIe]e U 3a7a4 U3yYeHUs MpeMeTa
Ha YrIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero o0miero o0pa3oBaHUs, COJIEPXKATEIbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX PE3YJbTAaTOB OCBOCHMS OCHOBHOHM 0Opa3oBaTebHOMN
MpOrpaMM bl CpPEIIHETO o011ero oOpa3oBaHUs (MMYHOCTHBIX,
METanpeIMETHbIX, MPEIMETHBIX), @ TAaKXKe C y4€TOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATEeNbHBIX  JACUCTBUM 0O0y4Jaromierocs IO OCBOCHHUIO
COZIEpPIKaHUS TIPEaMETa.

[To BceM Ha3BaHHBIM TMO3WIHSAM B TPOrpaMMe MO XUMHUHU TPETyCMOTpEHa
MPEEMCTBEHHOCTh ¢ OOydYeHHEeM XHMHUHW Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi. 3a TpeAejaMd YCTAHOBJIEHHOM MpOrpaMMoM MO  XUMHUH
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIONICH COACpPKAHUS YUyeOHOTO MpeaMeTa
«XuMHUA» OCTa€TCAd BO3MOXKHOCTH BBIOOpa €ro BapHATHUBHOW COCTAaBIISIONICH,
KOTOpasi JTOJDKHA OMPEIENSIThCS B COOTBETCTBHHM C HAIMPABICHUEM KOHKPETHOTO
npoduist 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyaldbHbIMU TonoxkeHusmu DOIroOC COO o
HAa3HAUYCHUW TIPEAMETOB 0a30BOr0 M yIIIyOJEHHOTO YpOBHEH B CHCTEME
muddepeHupoBaHHOTO 00y4YeHMsI Ha YPOBHE CpeaHEro oOIIero ooOpa3oBaHUS
XMMUSL Ha YpOBHE YrIyOJEHHOTO W3Y4YEHHUs HaMpaBjieH Ha peaau3aluio
MPEEMCTBEHHOCTH €  MOCHEAYIOIIUM  OTalloM  IMOJYYEHUS  XUMHUUYECKOTO
oOpa3oBaHusi B paMKaxXx W3y4YEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYyYHBIX U
XUMUYECKUX JUCHUILUIMH B By3aX U OpraHU3aIUsAX CPeAHEro mnpodeccuoHaIbHOTO
oOpa3zoBaHusi. B oToil cBsi3u wu3ydeHue mnpeaMera «XUMUS» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO HAa  paclIUpeHue U  YriayOJeHue TEOpEeTUUYECKOU U
MPAKTUYECKON TOATOTOBKH O0YYarOIIMXCs, BRIOPABIINX OMPEACIIEHHBIA MPO(HIIH
OoOy4eHUsI, B TOM YUCJIE C MEPCIEKTUBOM MOCJICAYIOMIETO MOTyIeHUSI XUMHUYECKOT0
o0pa3oBaHus B OpraHu3anusix npodeccuoHalbHOro o0pa3zoBanus. Hapsany ¢ aTum,
B cBere TpeboBanuit ®I'OC COO K njaHUpyeMbIM pe3yJibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOTPaMMBI CPEAHEr0 o00Iero oO0pa3oBaHHS
u3ydyeHue npeamera «XUMHUS» OPUEHTHPOBAHO TaKXKE Ha peIIeHHe 3ajad



BOCIIUTAHUS M COLUMAIBLHOIO Pa3BUTUs OOydarommxcs, Ha (GOpMHpPOBAHUE Yy HUX
OOIIEHHTEIJIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAJIM3aluu y4yeOHOro Tpyla U
0000OLIEHHBIX  CIIOCOOOB  AESATENbHOCTH, UMEIOIMUX  MEXIUCIMUILUIMHAPHBIM,
HAANPEIMETHBIN XapaKTep.

CocTaBisioluMu IpeAMeTa «XHUMHUS» Ha YPOBHE YINIYOJIEHHOIO M3y4eHUs
ABJIAIOTCS  YIiIyOsn€HHble Kypchl — «OpraHudeckas xumus» u  «OOmas u
Heopranuudeckass xumusi». [Ipu onpenenseHnn moaxoaoB K 0TOOPY U CTPYKTYPHOM
OpPraHMU3allMU COJCPKAHUS ATUX KYpCOB B IMpOTrpaMMe IO XHUMHH 3a OCHOBY
npuniaTel nojoxenus OI'OC COO o paznuuusax 06a30BOro M yriayOJaEHHOTro
YpOBHEW U3yUYEeHUs MPEIMETA.

OcHoBy coxaepxaHusi KypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHU4YecKass XUMHUSA» COCTaBISIE€T COBOKYIHOCTh MPEIMETHBIX 3HAHUUA U
YMEHUH, OTHOCALIMXCS K 0a30BOMY YPOBHIO M3yY€HHMs HpeaMera. JTa cUCTeMa
3HaHUM TOJYy4YaeT OIpPEAeIEHHOE TEOPETUYECKOE JIOMOJHEHHE, MO3BOJIIOLIEE
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJbIIUKA 00BbEM  (HaKTOJIOTHYECKOTO
Matepuana. Tak, Ha YriayOn€HHOM ypOBHE H3y4eHHUs TMpeaMeTra oOecredeHa
BO3MOXHOCTh 3HAYUTEIBHOTO YBEIWYEHUS O00bEMa 3HAHUH O XUMHYECKHX
AJIEMEHTAaX M CBOWCTBaX WX COCJUHEHUN Ha OCHOBE PACHIMPEHHS U yriyOJeHus
MPEICTAaBIEHUN O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
IIPOTEKAHUS PEAKINI, pacCCMaTPUBAEMBIX C TOUKHU 3PEHUS XMMUYECKON KUHETUKH
U TepMOAMHAMUKHU. l3ydenune mnepuomnueckoro 3akoHa u Ilepuogmueckon
CUCTEMBI XUMHYECKUX  3JIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX TMPEICTABICHUSIX O CTPOCHUM aTOMa. XMUMHUYECKas CBS3b
OOBSICHSIETCS C TOUYKM 3PEHUS SHEPreTHUYECKUX M3MEHEHHUH mpu e€ 00pa3oBaHUU U
pa3pylIeHnH, a TakKe ¢ TOYKU 3pEeHUs MexaHU3MOB €€ oOpa3oBanus. M3yueHue
TUTIOB ~ peakiuid  jJomnojHseTcs  GOpMHpOBAHHWEM  MPEACTaBICHHH 00
ANEKTPOXUMHUYECKUX MPOIIecCaxX M AIEKTPOIN3E PACIIIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XMMHUHM MPU PACCMOTPEHHM PEAKIIMOHHOW CIOCOOHOCTH
COEIMHEHUH ynensieTcs ocod0oe BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX 3¢ ¢eKTax,
O B3aUMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3Max pPeaKkiui.

Ocoboe 3HaueHHe HMEET TO, YTO Ha COJAEPKAHHE KYpPCOB XUMHUU
yriyOJaE€HHOr O ypOBHS MU3yU€HUs IJIsl KJIaCCOB OMpPENeEHHOrO npoduiis (riaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JOMOJHEHHM K oO0mied cucrteme
MPEIMETHBIX 3HAHUH) OKa3bIBAIOT BIMSIHHUE CMEXKHBIE MpeaMeThl. Tak, Hanmpumep,
B COJICP)KaHUM TPEIMEeTa JJIsl KJIACCOB XUMHUKO-(U3UYECKoro npoduiis 00mbInoe
3HayeHue OyJIyT UMETh 3JIEMEHTHl y4eOHOro Marepuana mno odmeil xumuu. [lpu
U3Y4EHUM @peIMeTa B JaHHOM Cly4yae akIeHT OyJeT chaefaH Ha OOIIHOCTh
METOJI0B MO3HAHHUA, OOIIHOCTh 3aKOHOB M TEOPHIl B XMMHUU U B (PU3UKE: aTOMHO-
MOJICKYJIsIpHast Teopus (MOJEKylsipHas Teopusi B (pU3MKeE), 3aKOHBI COXPaHEHUS



MacChl M SHEPTUH, 3aKOHbl TEPMOJUHAMUKHU, DJIEKTPOIU3a, MPEICTABICHUS O
CTPOEHUU BEUIECTB U APYTOE.

B TOo ke BpeMs B coIepKaHUM TpeaMeTra Jid KJIacCOB XUMHKO-
Oounosiornueckoro npoduiis OONbIINN yACIbHBIM BeC OyAeT UMETh OpraHHYecKast
xumusi. B 3ToM ciywae TmpegocTaBisieTcss  BO3MOXKHOCTh it Oosee
OO0CTOSATENILHOIO  PAaCCMOTPEHHMS]  XUMHUYECKOW  OpraHu3aluud KIETKH  Kak
OMOJIOTMYECKONH CHCTEMBI, B COCTaB KOTOPOM BXOIAT, K TIPUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JIMMUABI, OCJIKH, YIJICBOABI, HYKJICHHOBBIC
KUCJIOTHI U Apyrue. IIpm 3TOM 3HaHUS O COCTaBe M CBOWMCTBAX MpPEACTaBUTEINECH
OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB CIYXaT OCHOBOW IS HU3Y4YEHUS
CYIIIHOCTH MPOIeccoB (POTOCHUHTE3a, AbIXaHUS, TUIIIEBAPEHUS.

B mnnane ¢opMmupoBaHusT OCHOB Hay4yHOrO MHUPOBO33PEHUS, OCBOCHUS
OOlIEHAayYHbIX METO/IOB MO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHSI HAYUHBIX
3HAaHUN HW3y4yEeHHE TIpeaMeTa «XUMHS» Ha YIrIyOJNEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA35X C YU€OHBIMU MpPEIMETaAMHU.

[Ipn wm3yueHun yuyeOHOro mnpeaMera «XUMHUS» Ha YriayOJEHHOM YpOBHE
Tak)ke, Kak Ha ypOBHE OCHOBHOT'O M CPEIHEro o0Iiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3aJaueil MepBOCTENEHHON 3HAYUMOCTHU SIBJISIETCS (DOPMUPOBAHUE OCHOB
HayKl XUMHUU Kak oOO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKON
NEATEIIbHOCTU YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHhl. Pemenue
ATOM 3aJauyd Ha YriayOJEHHOM YpOBHE HW3Y4YEHHsI TMpeAMeTa IMpeanojaraet
peATN3aIMIo TAKUX LEJICH, KaK:

e (QopMupOBaHHE TMPEICTABICHUI: O MaTepUaJbHOM €IUHCTBE MHUpAa,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBICHUN MPUPOJIbI, O MECTE XUMUU B
CHCTEeME eCTEeCTBEHHBIX HayK M e€ Bemymieil poinu B oOecrieuyeHun
YCTOMUMBOTO  PAa3BUTHSl  YEJIIOBEUECTBA: B  pPEIICHUU  TIPoOJieM
HKOJIOTUYECKOM, SHEPTETUUECKON U MHUILEBOW OE30MaCHOCTH, B Pa3BUTUU
MEJIUIIMHBI, CO3JJaHUH HOBBIX MaTE€pUAJIOB, HOBBIX HCTOUHUKOB SHEPTUH, B
00eCIeUYeHNH PaIMOHAILHOTO TMPUPOAOIOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33PEHUST U OOIIEH KyJIbTYyphbl YEJIOBEKa, a TaKXE IKOJIOTHYECKH
00OCHOBAHHOI'0 OTHOIIIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHON CpEIe;

e OCBOCHUME CHUCTEMBI 3HAHUW, JIEKAIIUX B OCHOBE XHWMHUYECKOU
COCTAaBJISIIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa: (PyHAaMEHTAIbHBIX
MOHSATHUM, 3aKOHOB WU TEOPUH XUMHHM, COBPEMEHHBIX MPEICTaBICHUN O
CTPOCHMM BEIIECTBA HA pPa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHYECKUX PEaKIUid, O
XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U AUCHEPCHBIX CUCTEMaX, 00 00IInX
HAay4YHBIX IPUHLIHUNAX XUMUYECKOI0 IPOU3BOJICTBA;



dbopmupoBaHue y o0ydJaromuxcs OCO3HAHHOTO TTOHUM aHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKHUX 3HAHUW JUIT OOBSCHEHUS
KIIFOYEBBIX MJEH M TPOOJIEM COBPEMEHHON XWMHH, JUISI OOBSCHEHUS U
POTHO3UPOBAHUS SIBICHUH, UMEIONIUX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
TPaMOTHOTO PEIICHHs TPOOJIEM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHUS,
aHaJIM3a M OLICHKH C MO3UIIHIA 3KOJIOTUYECKON 0€30MacCHOCTH MOCIECTBUN
OBITOBOWM W TIPOW3BOJICTBCHHOW JEATCIBPHOCTH 4YEJIOBEKAa, CBS3aHHOW C
XUMHYCCKHM  IIPOU3BOJICTBOM, HWCIIOJb30BAaHHEM H  IepepadoTKoU
BEIIIECTB;

yriayOJeHUue  TPEACTaBICHWH O  HAyYHBIX  METOoAaxX  IO3HAHWUS,
HEOOXOIUMBIX JUIAI TPHOOPETCHUS YMEHUH OpPUCHTHUPOBATHCS B MUPE
BEIICCTB M OOBSCHCHUS XHUMHYECKUX SIBJICHUH, HMMECIOINIMX MECTO B
IpUPOJIe, B TPAKTUYECKON JAEATETHbHOCTHA U TTOBCETHEBHOM KU3HU.

B nmane peaim3anr IICPBOOUCPCAHBIX BOCIIMTATCIIBHBIX MW Pa3BHUBAIOIINX

(GYHKIMI 11€J0CTHOM CHUCTEMBI CpelHEero oOiiero o0pa3oBaHUs NPU HU3yUYEHUH
npeaMera «XUMHS» Ha  YyrJIyOJE€HHOM ypOBHE OCOOYI  aKTyaldbHOCTh
MpUOOPETAIOT TaKWe IeH U 3a/1a49H, KaK:

BOCIIUTaHHE YOXKAEHHOCTH B TO3HABAEMOCTH SIBIIGHUH TPHPOIBI,
YBOXCEHUS K TPOIECCY TBOpYECTBA B O0JACTH TEOPETUUYECKHX U
NPUKJIATHBIX HCCJEIOBaHUNM B XUMUHU, (HOPMUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTME MOTHBAallUM K OOYYEHUI0O M T[O3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIFO M  CAMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOGHUS
00IIIeYeIOBEYECKIX IIEHHOCTEH

pa3BHUTHE MMO3HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYAJbHBIX U TBOPUYECKUX
crocoOHocTel oOyyaromuxcsi, (GOPMUPOBAHME Y HHX CO3HATEJIBHOTO
OTHOIIEHUS K CcaM0OOpa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEITHOW MPoheCCUOHAILHONW U 00IIECTBEHHON JCSITETHbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBI0 U MOTPEOHOCTH B
3I0POBOM 00pa3e KU3HU,

dbopMupoBaHUE YMEHUNM M HABBIKOB Pa3yMHOTO MPUPOAOINOJIL30BAHUS,
pa3BUTHE SKOJIOTHUECKON KYJIbTYPhI, MPUOOPETEHHE OIbITa OOIIECTBEHHO-
TITOJIE3HOU 3KOJIOTUYECKOU NEATEIBbHOCTH.

OO611ee YKCiIo YacoB, MPEIYCMOTPEHHBIX U U3YyUYCHUs] XUMHUH Ha YriyOJeHHOM
YPOBHE cpenHero obuiero oopazoBanus, coctarisieT 204 dacos: B 10 kimacce —
102 gaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B Heleno).



COJEPKAHUE OBYUEHUSA
10 KVIACC

OPI'TAHNYECKASA XUMUA

Teopernyeckue OCHOBBI OPraHHMYECKONH XHMHH.

[IpenMeT W 3HaUYeHUWE  OPraHUYECKOW  XMMHHM, NPEACTABIECHUE O
MHOTI000pa3uy OPraHu4eCcKUX COECIUHECHHI.

DNEeKTPOHHOE CTPOEHHWE aToMma yriepoAa: OCHOBHOE M BO30YXIEHHOE
COCTOAHMS. BalleHTHbIE BO3MOXKHOCTH aroMa yrjepoja. XUMHUYEcKas CBS3b B
OpraHWYECKUX COCAMHEHUAX. THUIbl TUOPUAM3ALMN AaTOMHBIX OpOHWTaNCH
yriaepoaa. Mexanu3Mbl 00pa30BaHus KOBAJIEHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKuenTopHbii). Tumnbl NepekpbiBaHUS AaTOMHBIX OpOuTaield, G- U T-CBS3U.
OpunapHasi, ABOitHas U TpolHas cBsa3b. CrocoObl pa3pbiBa CBSI3ed B MOJEKYJax
opraHudyeckux BemiecTB. IloHAaTHe O CcBOOOAHOM pajukane, Hykieopuiae Hu
aneKTpoduIe.

Teopus crpoeHuss opraHuyeckux coeauHeHuid A.M. byrtiaepoBa wu
COBPEMEHHBIE MPEICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOEHUS
OPraHMYECKUX COeAMHEHU. MoneKynspHble U  CTPYKTYpHbIe  (HOPMYIIBI.
CtpykTypHble (QOpMYJbl pa3JMYHBIX BHJAOB: pa3BEPHYTasA, COKpall€HHAs,
ckenetHas. WM3omepusa. Buabl u30MepuM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexkTpoHHbIe ) PEKTH B MOJIEKYJIaX OPTaHUYECKUX COCTUHEHUMN (MHIYKTUBHBIM
U Me30MEepHBIN (P HEKTHI).

[IpencraBnenue o kiaccuukauuu opraHuyeckux BeulecTB. llonaTtue o
dbynkunonanpHou rpymie. ['omonorus. ['omonoruueckue psiasl. Cucremarrudeckast
HoMeHKiIarypa opranndeckux coenuHeHud (IUPAC) u TpuBHalbHBIE Ha3BaHMUS
OTJEJbHBIX IPEICTABUTEIIEH.

Oco0eHHOCTH M KJjaccUUKalMs OpraHMYecKux peakiuil. OKHUCIUTENbHO-
BOCCTAHOBHTENBHBIE PEAKLIMHA B OPraHUYECKOU XUMHUH.

OKCIEpUMEHTAJIbHBIE METOABl HM3YyYEHHsI BEIIECTB M HUX IPEBPALICHMI:
O3HAaKOMJICHHE ¢ oOpa3llaMd OpraHM4YecKUX BEIIECTB U MaTepuajlaMud Ha UX
OCHOBE, OIIBITBl IO MPEBPAIIECHUI0 OPraHUYECKUX BEIIECTB MpPH HArpeBaHUU
(maBneHue, OOyrJMBaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJEIEH MOJIEKYI
OpraHU4ECKUX BEIIECCTB.

YrieBogopoasbl.

Ankanbl. ['oMmonoruueckut psii aikanoB, oO1as GopMysa, HOMEHKJIATypa U
M30MepHs. JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MONEKYJ aJKaHOB, Sp°-
ruOpuan3anus aTOMHBIX OpOuTaneil yriepoga, o-cBsizb. Du3MUecKue CBOMCTBa
AJIKAHOB.



XHWMHUYECKHE CBOICTBA QJIKAaHOB: pEAaKUWU 3aMEILICHHs, H30MEpU3aluH,
JNETUIPUPOBAHUS, [IUKJIM3ALMN, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBienue o
MEXaHU3ME PEaKMi paUKaJIbHOIO 3aMEIEHHUS.

Haxoxnaenue B npupone. CrnocoObl MOTyYEHUs U IPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas Gopmyna, HoMeHKJIaTypa u uzomepusi. OcoOeHHOCTH
CTPOCHUSI U XUMHUYECKHX CBOMCTB MaibIX (LHUKJIOMPOIAH, LHUKIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTaH, IUKIOreKcaH) HUKIoadkaHOB. CrocoObl MOMydeHHUs U
IIPUMEHEHUE [IUKIIOATKaHOB.

Anxenbl. 'omosiornueckuil pan aiakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AlKEHOB, Sp°-
ruOpuan3anus aTOMHBIX OpOuTane yriaepona, 6- U m-cBA3U. CTpyKTypHas u
reomerpuueckas (muc-tpanc-) wuszomepus. Ddusmueckue CBONCTBAa aJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMM NPUCOEAVHEHUS, 3aMEIICHHUSA B O.-IIOJIOKECHHE
IIpY JBOMHOM CBSA3H, NOJUMEpU3aluu U okucieHud. [IpaBuio MapkoBHUKOBaA.
KauecTBeHHbIE peakliMi HA JBOWHYIO CBA3b. CIOCOOBI MOJy4eHUsI U TPUMEHEHHE
AJIKEHOB.

Anxamuensl. Knaccudukanus ankaaneHoB (COMpsOKEHHBIC, W30JIMPOBAHHBIE,
KymynuposaHnuwle). OCOOEHHOCTH 3JEKTPOHHOI'O CTPOSHHSI U XUMUYECKUX CBOWMCTB
CONpsHKEHHBIX  AueHoB, 1,2- u 1, 4-npucoegunenue. Ilonumepusanus
CONPSIKEHHBIX JUEHOB. CrIOCOOBI MOTYyYEHUs U MIPUMEHEHUE aIKaJUEHOB.

Ankunbl. 'oMonoruueckuit psii ankuHoOB, o0mas Gopmyia, HOMEHKIATypa U
MU30MEpHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, Sp-
rudpuau3anus aToOMHBIX opOuTaneit yriaepoma. @u3nyeckre CBOWCTBA aJKUHOB.
XVMMHYECKHE  CBOWMCTBA:  peakUUd  MPUCOCIAUHEHUS,  JUMEpU3alUU U
TpUMepHu3aluu, okuciaeHus. Kuciorusle cBOWCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIE peakiny Ha TPOitHYIO CBsA3b. CIOCOObI MOJTydeHUs
Y IPUMEHEHUE aJIKUHOB.

ApomaTrnyeckue yrieBoAopoAbl (apeHsl). I'oMonormyeckuil psj apeHOB,
obmias popMyia, HOMEHKIATypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJeKylbl OeH3ona. PuU3MUECKUE CBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa OEH30JIa U €r0 TOMOJIOI'OB: PEAKI[MU 3aMEIEHUs B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pAIMKaJe, PEaKIUu IPUCOCAUHEHMS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpeacraBnenue 00 OpPHUEHTUPYIOUIEM JEUCTBUU 3aMECTUTENEH B
OCH30JILHOM KOJIbLIE Ha TMpUMEpEe AIKWIBHBIX PpaJUKaJIOB, KapOOKCHUIILHOM,
THJIPOKCUIIBHOW, aMHHO- W HUTPOrPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB cTHpoia. [lonumepusanus cruposa. CriocoObl MoaydeHus u
IIPUMEHEHHUE APOMATUYECKHUX YIJIEBOIOPOJIOB.

[Ipuponusiit ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHbIil yrojib 1 mpoyKThl ero nepepadorku. Crnocodsl nepepadoTku HePTH:



MEePEroHKa, KPEKUHT (TEPMHUYECKUM, KATAIUTUUECKUI), pUPOPMHUHT, MHUPOJIU3.
[IponykTel nepepaboTKu HEPTH, UX TPUMEHECHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKY Pa3IMUHBIMU KJIACCAMH YTII€BOIOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOr€HIPOU3BOAHBIX YIJIEBOAOPOJOB. Peakuuu
3aMElIeHUs TalloreHa Ha TUJIPOKCOTPYIY, HUTPOrPYIIlY, [HAHOTPYNNY,
amuHorpynmny. JlelicTBue Ha TraJlOr€HIPOU3BOJAHBIE BOJHOTO W CHUPTOBOTO
pacTBopa m€noyu. B3aumopaeicTBUE AUTalOT€HAIKaHOB C MAarHUEM M ITMHKOM.
[TonsiTue 0 METaIIOOPTaHUY €CKUX COCIMHEHMUSIX. Hcnonb3oBanue
raJIOTEHIPOU3BOIHBIX ~ YTJIIEBOAOPOJIOB B OBITY, TEXHUKE U TPH CHHTE3E
OpraHUYECKHUX BEILIECTB.

DKCNEPUMEHTAIbHBIE METOAbl H3YyYEHMsI BEIIECTB M HUX MPEBPAIICHUI:
n3y4eHue (PU3NUECKUX CBOWUCTB YTIE€BOJOPOJOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peaKIuii yriIeBOAOPOJOB Pa3IMUHBIX KJIacCOB (oOecIBeunBaHHUE OpPOMHOM WIIH
MOJHOW BOJIbI, pPAacTBOpa IMEpMaHraHata Kajusi, B3aUMOJCHCTBHUE alleTHJIECHA C
aMMUaYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHaApYKEHHE
yrilepoJia ¥ BOJOPOJa B OpPraHMYECKUX BEUIECTBAX, IOJYYEHUE OTUJIEHA U
H3y4eHHE €r0 CBOWCTB, O3HaKOMJIeHHE C Kojuiekmusamu «Hedtb» m «Yromby», ¢
o0pa3llaMu IIACTMAcC, KaydyKoB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYJ
YIJIEBOJOPO/IOB U T'aJIOTEHITPOU3BOIHBIX YIJI€BOJOPO/IOB.

Kucsoponcoaepskaiue oprann4ecKue coeJuHeHUs.

[IpenenbHbie oaHOaTOMHBIE CcHUpPThl. CTpoeHHE MOJEKyl (Ha MpuMepe
MeTaHojla M 3TaHoJsia). ['omonoruueckuil psja, obmas ¢dopmyna, HU30MEpus,
HOMEHKJIarypa u kjaccupukauua. Dusznueckue CBOICTBA  MpeAENbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOAHBIE CBSI3U MEXAY MOJEKYJIaMHU CIUPTOB.
XVWMHUYECKME CBOMCTBA: pEaKkIUU 3aMEILICHMs, JEruApaTalud, OKHUCIICHHS,
B3aUMOJICHICTBHE C  OpPraHUYeCKMMH W  HEOPraHWYEeCKUMH  KHCIOTaMHU.
KauectBeHHas peakius Ha OJJTHOATOMHBIE CIIUPTHI. J[eCTBUE ATaHONIA U METAHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl TOMy4YeHUs] U TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 2¢upsl, HOMEHKIaTypa U u3oMepus. OcobeHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — JTUICHIVIMKONb W rhunepuH. dusnueckue u
XUMUYECKHE CBOMCTBA: PEaKIMU 3aMEICHUs], B3aUMOACHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMH KHUCJIOTaMH, KA4YeCTBEHHAs peakIus Ha MHOr0aTOMHBIC
cnupthl. [IpencraBieHne o MeXxaHU3ME peakluil HYKICOPUIBHOTO 3aMeIlICHUS.
JleiictBue Ha opranu3zM yenoBeka. CrocoObl TMOJy4YeHUS U [pPUMEHEHHUE
MHOT'0aTOMHBIX CTUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aUMHO€ BJHMSHUE THUIPOKCOTPYIIBI U
O0eH3onpHOrO simpa. dusznueckue cBoicrBa (enona. OCOOEHHOCTH XMUMHUYECKHUX



cBoiictB (penona. KauecrBennble peakuuu Ha (eHos. TokcuyHOCTh (eHona.
Crioco6nI osryueHus U npuMenenue ¢penomna. OenondopmanbaeruaHas CMoIa.

KapOoHunbHbIe COeAMHEHUS — alIbJIETU Bl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM rpymnmbl. ['oMonorudeckue psijapl albJCTUIOB U KETOHOB, OOIIast
dbopmyna, uzoMepuss U HOMEHKJaTypa. Du3nueckue CBOWCTBA allbJIETUIOB U
KETOHOB. ~XHMMHUYECKHE  CBOWCTBA  aJbJETUJIOB M  KETOHOB:  PEaKIUHU
npucoeauHenns. OKUCICHUE allbIETHI0B, KAU€CTBEHHBIE PEaKI[MU Ha aJIbJICTHUIbI.
CriocoObI MoJTy4eHUs] ¥ TPUMEHEHHE aJIbJICTU]IOB U KETOHOB.

OnHOOCHOBHBIE TIpeieIbHbIE KApOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHCHOT. M30Mepus 1 HOMeHKIaTypa. Pusznueckue CBOMCTBa
OJTHOOCHOBHBIX TMpEIEIbHBIX KapOOHOBBIX KHUCIOT. BomoponHbIe CBA3M MEXAY
MOJIEKYyJIaMl KapOOHOBBIX KHCJOT. XMMHUYECKHNE CBOMCTBA: KHCIOTHBIC CBOMCTBA,
peakuusi 3TepuUKAIMU, PEaKIUU C Yy4acTUEM YTJIEBOJOPOJHOIO pajguKaa.
Oco0eHHOCTH CBOMCTB MYypaBbUHOW KHUCHOTHL. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3dupax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOWMCTB HENPENENbHBIX M apOMaTUYECKUX KapOOHOBBIX KHUCIIOT,
JUKApOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpeacraBuTeny BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NAJbMUTHHOBAs, OJICMHOBAs, JUHOJIE8AS,
JUHONeH06as KUCT0Thl. CTIOCOOBI MOy4eHUs U IPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxusie 3¢upsl. ['omonoruueckuit psna, obmas dopmyna, H30MEpus u
HOMEHKNarypa. Pu3nyeckne U XUMHUYECKHE CBOMCTBA: TUAPOJIU3 B KUCION M
HIEJIOYHON Cpee.

Kupsl. Ctpoenue, puznueckue 1 XMMUUECKHUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCJION U 1IesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKAIIUX OCTATKU
HEIPEIENIbHBIX )KUPHBIX KUCJIOT. JKUpPBI B IpUPOAE.

MpbL14 KaK COJTHM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JICHCTBHE.

OO6mras xapaktepucTuka yrieBogoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W Toymcaxapuabl). MoHOcaxapuael: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
ne3okcuprbdosa. dusnyeckue CBONCTBA M HaxoxjaeHue B npupoie. dorocuures.
XUMHUYECKHUE CBOMCTBA ITIOKO3bI: PEAKIIMU C Y4aCTHEM CIIMPTOBBIX U aJIbJICTUTHOU
IPYII, COUPTOBOE W MOJOYHOKHCIOE OpoxeHue. [IpuMeHeHuEe TIIIOKO3bI, €€
3HAUYEHUE B KU3HEAEATEIbHOCTA OpraHu3mMa. Jlucaxapuapl: caxaposa, MaabTO3a U
JaKkTo3a. BoccTaHaBnMBaromye 1 HEBOCCTAHABIMBAIOIINE Ucaxapubl. [ uaponus
nucaxapuaoB. Haxoxnenue B pupozae u npumenenue. [lomucaxapuasl: kpaxmarl,
VIMKOTEH U 1esuttoio3a. CTpoeHue MakpoMOJIEKyJl KpaxMaiia, IJIMKOreHa W
eI0J1o3bl.  DU3MYECKuEe CBOMCTBA KpaxMmalia M UEJUII0JIO3bl. XHWMHUYECKHe
CBOMCTBA Kpaxmalia: THAPOJU3, KAUeCTBEHHAs peakius C MOJI0M. XUMHUYECKHE
CBOIMCTBA IEJUTIOJIO3bI: TUAPOJIN3, ToydyeHue 3¢GupoB Leiosio3sl. [londarue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DKCNEPUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB U WX MPEeBpaAICHUI:
PacTBOPUMOCTD Pa3JIMYHBIX CIIUPTOB B BOJE, B3AMMO/JICMCTBUE ATAHOJIA C HATPUEM,
OKHMCJIEHUE ATUJIOBOTO CIHPTA B albJETU] HAa PACKAJEHHOW MEIHOW IMPOBOJIOKE,
OKHCIJICHHE 3THJIOBOTO CIHPTa JUXPOMATOM Kajiusg (BO3MOXKHO MCHOJb30BAHUE
BUJIEOMATEPUAJIOB), KA4YECTBEHHBIC PEAKIMH Ha albJeruabl (C THUAPOKCHUIOM
muammuncepeOpa(l) u  rugpoxcumom  menu(ll)), peakumss raMIEpUHA €
ruapokcuaoMm menau(Il), xumuueckne cBOMCTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICVCTBUE pacTBOpa TIIOKO3bl ¢ TuapokcuaoMm menu(ll), BaumoneincTaue
KpaxMajia C MOJIOM, PEUICHHE SKCIEPUMEHTAIBHBIX 3a/1a4d 1Mo TeMaMm «CHupThl U
benomnby, «KapooHOBBIE KUCTOTHL. CIIOXKHBIE I(DUPBD».

A3oTcoaeprkamnye opraHu4ecKue coeJMHeHHs.

AMMHBI — OpTaHMYECKHUE MPOU3BOJIHbIE amMmMuaka. Knaccudukanus aMuHOB:
anidpaTUyecKue M apoMaTUYecKue; IMEepBUYHbIC, BTOPUYHBIE U TPETUUYHBIE.
Ctpoenue Moliekyn, obmas gopmyna, u3oMepusi, HOMEHKIaTypa U (U3NUYECKHE
cBoiicTBa. XMMHUYECKOE CBOWCTBA ann(paTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWIAPOBAaHUE, B3aMMOJICMCTBUE IMEPBUYHBIX AMUHOB C a30THCTOM KHUCJIOTOM.
Conm ankuaaMMOHHSL.

AHWIIUH — TIPeACTaBUTENIb aMHHOB apomarudeckoro psga. CrpoeHue
aHwInMHa. B3auMHOe BIIMSHME TPYIIT aTOMOB B MoJIeKyJie aHWJInHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHuiuHa. KadecTBeHHBbIe peakiuu Ha aHuiIuH. CrocoObl
MOJIy4eHUs U TNpuMeHeHue anudatuyeckux amuHoB. [lonyuenuwe aHunIMHA U3
HUTPOOEH30J1a.

AmuHokucnorel. Homenknartypa u nzomepusi. OTaesbHbIE IPEICTABUTEH OL-
AMUHOKHCJIOT:  TJIMIUH, ajJaHuH. Dusnueckue CBOHWCTBA aMHUHOKHUCIIOT.
XUMUYECKHE CBOWCTBA aMHUHOKHUCIOT KaKk aM(OTEpHBIX  OpPraHUYeCKHUX
COCIMHEHUH, peakIus TMOJMKOHACHCAIIUH, OOpa3oBaHUE TIENTHUIHON CBS3H.
buonorunueckoe 3HaueHre aMUHOKUACIOT. CUHTE3 U TUJIPOJIU3 MENTUIOB.

benku kak mpupoaHbie monumepbl. llepBuuHasi, BTOpUYHAs M TpPETUYHAs
CTpyKTypa OeikoB. XUMHYECKHE CBOMCTBAa OENKOB: THUAPOJIM3, JEHATypalus,
KaueCTBEHHBIE PeaKIuM Ha OeNKu.

DKCNEPUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB U WX MPEBPALICHUI:
pacTBopeHue OeJIKOB B BOJE, JeHATypalus OEJKOB MPU HArpeBaHUM, LIBETHBIE
peakuuu Ha O€JKH, pelieHue HSKCIEePUMEHTAIbHBIX 3aJad 10 TeMaM
«A30TCconepKalue OpraHu4ecKHne COETMHEHUSD» U «Pacno3HnaBanue
OpTraHUYECKUX COEIUHECHUIN».

BbicokoMoJieKyJISIpHBIE COeTUHECHUS.

OCHOBHBIE TIOHATUSI XMMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPHU3AIUU, CPEAHSS MOJICKYISIpHAs



Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUN —
MOJIMMEPHU3ALIUS U TTOJIUKOHICH CallUs.

[Tomumepnbie Marepuansl. [lmacTtmaccesl  (ONMATUIICH, TMOJUIPOIUIIEH,
MOJIMBUHUIXJIOPU, TOJUCTUPOJ, TOJUMETUIMETAKPUIIAT, TMOJUKApOOHATHI,
noJMATUIICHTEepedTanar). Y Tmin3anus 1 nepepadoTka MmiacTHKa.

DnacToMephl: HaTypaJbHBIN KayuyK, CUHTETUYECKHUE Kay4qyKu
(OyTagueHOBBIN, XJIOPOIPEHOBBIN, H30IIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

Bonokna: HarypanbHble (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KalpoH U JIaBCaH).

[Tonumepsr CHENHUAIIBHOTO Ha3HA4YCHUs (Tedmon, KeBJjap,
AIEKTPONPOBOSLIUE MOJUMEPHI, OMOpa3iiaraeMble MOJIUMEPDI).

DKCHEepUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB M HUX MPEeBPAIICHHI:
O3HAaKOMJICHHE C 00pa3laMu MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB, pEIIeHUE SKCIEePUMEHTANIbHBIX 3anay 1o TeMe «Pacro3HaBaHue
MJIaCTMACC U BOJIOKOH».

Pacuérnnie 3agayn.

HaxoxneHnne MOJEKyJIsspHOH (OpMYJIbl OPraHM4YECKOro COEIUHEHHS 10
MacCOBBIM  JOJISIM  JJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOXKJACHUE
MOJICKYJISIDHOW  (POPMYJIBI  OPraHUYECKOr'0 COCAUHEHUs] 1o Macce (00BEMY)
MPOJIYKTOB CrOpaHus, IO KOJMYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkuuy W/ MIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYEeCcKOro BELIECTBA HA OCHOBE €ro XMMHUYECKHMX CBOWCTB MM CIHOCOOOB
MOJIYYEHUs, ONpPEACIICHUE IO0JIM BbIXOJAa MPOAYKTa pPEAKIUU OT TEOPETUYECKHU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peann3anus MexXInpeIMEeTHBIX CBA3€U NPU U3yUYEHUN OPraHU4YEeCKON XMMHUHU B
10 xmacce OCYIIECTBISIETCS Yepe3 HUCIOJIb30BaHUE KaK OOIIUX EeCTEeCTBEHHO-
HAyYHBIX TIOHSATUH, TaK W TIOHATUM, TPUHITBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIEC MMOHATHS: SIBIICHUE, HAYYHBIN (DakT, rumoresa,
TEOpUs, 3aKOH, aHaJM3, CHHTE3, Kiaccu(uKaius, HaOIIOJEeHUEe, H3MEpEeHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOAEIUPOBAHUE.

Odusnka: wmarepusi, aroM, IJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJIa,
HHEPreTUYEeCKU YpOBEHb, BEIECTBO, TeI0, OO0BEM, arperaTHoe COCTOSHUE
BEIIECTBA, (DM3UYECKHE BEIMYUHBI, CIUHUIIBI M3MEPEHHs, CKOPOCTh, JHEPIHs,
Macca.

buonorus: kietka, OpraHus3M, 3KocHUCTeMa, Ouocdepa, MeTadonIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(PHBIN U TeTepoTpOodHBIA TUI NMHUTAHUS, OpOXKEHHE,



doTocuHTE3, IBIXaHUE, OCNKH, YIIEBOMABI, JKUPBI, HYKJICHHOBBIC KHCIOTHI,
(bepMeHTHI.

I'eorpacdus: moae3Hble HCKONaeMbIe, TOIIIHBO.

TexHomorusi: MUIIEBBIE MPOAYKTHl, OCHOBBI PAlMOHAIHLHOTO IHTAHUS,
MOIOIIINE CPEJCTBA, MATEPHABI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

Teopernyeckre 0OCHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX gaep. XuMuueckuil anemeHT. M3oronbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC UHCIIA. DHEPTETHUUYECKUE YPOBHU H
noaypoBHU. AToMHBIE opOuTanu. Kiaccudukaius XuMU4eCKUX JIEeMEHTOB (S-, P-,
d-, f-omementsl). PacnpenerneHue SJIEKTPOHOB IO AaTOMHBIM — OpPOHTAIISIM.
DneKTpOHHbIE KOHPUTYpalluhd aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHHM, DJICKTPOHHbIE KOH(UTypallud HOHOB.
DIIEKTPOOTPUIIATEIIHHOCTD.

[lepuonuueckuii 3akoH U Ilepuoguueckas cucTeMa XMMHUUYECKUX DJIIEMEHTOB
J.1. MenneneeBa. CBsi3b NMEPUOAMYECKOrO 3aKOHA U Ilepuonnyeckoil CHCTEMBI
XUMHUYECKAX JJEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX W CJHOXKHBIX BEHIECTB MO TpylnmaM H [EepUoJaM. 3JHAuYCHUE
nepuoandeckoro 3akona /[.1. Menneneesa.

XuUMHUYECKass CBA3b. BBl XMMHUYECKOM CBA3U: KOBAJIEHTHas, WOHHAs,
MeTajimueckas. MexaHu3Mbl 00pa3oBaHUsl KOBAJEHTHOM CBSI3U: OOMEHHBIH H
JOHOPHO-AKLENTOPHBIN. DHEPrus U AiuHa cBsA3u. [[0IIpHOCTD, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHOM CBsi3U. KpaTHble cBs3u. BogopoagHas CBs3b.
MeXMOJIEKYIApHBIE B3aUMOJICUCTBUSL.

BaneHTHOCTP M BaJICHTHbIE BO3MOXKHOCTH aTOMOB. CBs3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBineHrne 0 KOMIUIEKCHBIX coeqnHEHNsX. COCTaB KOMIIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTesb, JHUIraHAbl. 3HAYE€HHE KOMIUIEKCHBIX COEIUHEHUH.
[TousiTHE O KOOPAMHAMOHHOW XUMHH.

BemiectBa  MOJIEKYJISIPHOTO UM HEMOJIEKYJSIPHOTO  CTpOC€HHUA.  THIibl
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsTue o aucnepcHbix cucremax. MctuHHble pacTBophl. [lpeacraBieHue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHIIEHTPAIMU PACTBOPOB:
MaccoBas J0Jid BEIIECTBA B PACTBOpPE, MOJIsIpHAsA KOHIIEHTpauus. HachlllleHHbIE U
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpHcTamuioruaparsl.



Knaccudukarus u1 HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. TpHBUAIILHBIC
Ha3BaHUS OTJEIbHBIX MIPEICTABUTENEH HEOPraHUYECKHUX BEIIECTB.

Knaccudukarus XUMUYECKUX peakiiuii B HEOPraHUYECKOW W OpraHu4ecKou
XUMUH. 3aKOH COXpPAaHEHHUsI MAacChl BEIIECTB; 3aKOH COXPAHEHWS U MPEBPAILLCHUS
SHEPTUM MPU XUMHUYECKUX peakinusix. TernoBbie 3PGEeKThl XUMUYECKUX PEaAKIIUi.
TepmoxuMuueckne ypaBHEHUS.

CKOpOCTh XUMHYECKON peakinu, €€ 3aBUCUMOCTh OT Pa3IMUHBIX (DaKTOPOB.
['omoreHHsble u reTeporeHHbie peakiuuu. Karanus u karanu3aTopsl.

OOpatumblie 1 HeoOpaTUMBbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHsl. DAKTOPBI, BIHUSIOMIME HA MOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, NaBJICHUE U KOHLIEHTPALMHU BELIECTB, YYACTBYIOIIUX B
peakiuu. [Ipunnun Jle Hlatense.

OnektponuTudeckass auccouunanusi. CuibHble W ciabble 3JIEKTPOJIUTHI.
Crenenp mucconuanuu. Cpena BOAHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaJibHASA,
uienoyHas. Bogoponueiii mokaszatens (pH) pacrBopa. ['maponus coneil. Peakuuu
MOHHOT0 OOMEHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTerneHb  OKHCIEHHS.
Oxucnurenb M BOCCTaHOBHUTENb. Ilpoliecchl OKUCIEHHUS M BOCCTAHOBJICHHS.
BaxHneiimme OKHCIWTENM M BOCCTAaHOBUTETW. METOJ] SJIEKTPOHHOro OaiaHca.
DJIEKTPOJIM3 PACTBOPOB U PACILIABOB BEUIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl M3Y4YEHHsS BEIIECTB M WX MPEBPALLCHUI:
pa3JoKEHHE TMEPOKCHIA BOAOPOAA B IPUCYTCTBUM KaTalM3aTOpPa, MOJEIH
KPUCTAJNIMYECKUX PELIETOK, IPOBEACHUE PEAKIIMN HOHHOIO OOMEHa, OMpeleJIeHHE
Cpeabl pacTBOPOB C IOMOIIBKD HMHIAWKATOPOB, W3YYEHUE BIIHSHUSA PA3JIAYHBIX
(GakTOpOoB Ha CKOpPOCTh XUMHYECKOH pEakiuuu U TOJOKEHHUE XUMUYECKOTO
paBHOBECHS.

Heopranuveckass XuMus.

[Tonoxxenue HemerayyioB B llepuoamyeckoil cucTeMe XMMHUYECKHUX
sanementoB JI.. MenneneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nyeckue
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUSI HEMETAJIOB (HAa MpUMEpe KUCIOPOAA, CEPHI,
dbocdopa u yriaeposa).

Bonopoxn. Ilonmydenue, guznueckue U XUMUYECKHE CBOMCTBA: PEaKIMH C
METAJUIAMM W HEMETaJIaMHM, BOCCTAaHOBHUTEJIbHBIE CBOWCTBA. [ MApWIBL
TonnuBHBIEC 3JIEMEHTHI.

["anmorensl. HaxoxaeHue B mpupone, crocoObl MONydeHus, Qpu3nueckue u
XUMHUYECKHE CBOMCTBA. ['aloreHoBOnOpoAbl. BaxHene KuciaopoacoaepKamme
coelMHEHUs TajoreHoB. JlabopaTopHble W MPOMBIILIEHHBIE CIIOCOOBI MOIYYEHUS
rajgoreHoB. [IpumMeHeHne rajJoreHoB U UX COEIMHEHUN.



Kucnopon, o3oH. JlaGoparopHble W MPOMBIIIJICEHHBIE CIIOCOOBI MOJYYCHHS
kuciopona. dusznyeckue U XUMHUYECKHE CBOMCTBA W MPUMEHEHUE KUCIOPOJa U
030Ha. OKCHUIBI U TEPOKCHIBI.

Cepa. Haxoxpaenue B mnpupoje, crnocoObl TMojydeHus, (puznueckue u
xumuueckue cpoictBa. CepoBomopon, cymbhunpl. Oxcua cepsl(IV), oxcun
cepol( VI). CepHuctas u cepHas KHUCIOTHI M HX coJd. OCOOEHHOCTH CBOWCTB
cepHOi KucaoThl. [IpuMeHeHne ceprl U €€ COeTMHEHUH.

Azor. Haxoxzaenue B mpupoze, crnocoObl MONXydeHHs, (U3UUYECKHE WU
XUMUYECKHE CBOMCTBA. AMMUAK, HUTpUABL. OKCUIBI a30Ta. A30THCTasi U a30THAS
KHUCJIOTHI U UX cor. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHL. [IpuMeHeHue a3zora
U €ro COeMHEHU. A30THBIE YIOOpEHUS.

®dochop. Haxoxnenwe B mpupojie, CHOCOOBI MOMy4deHHs, (HU3UUYECKUE U
xumuyeckue cBoiictBa. Pochuast u dochun. Oxcunsl ocdopa, dochopuas
kuciorta u e€ comu. Ilpumenenune Qocdopa u ero coegunHenuit. DochopHbie
ya00peHMUSI.

VYrinepoa, HaxoxAeHUWE B OpUpoJe. AJUIOTpONHbIE MoAU(DUKAIUY.
dusznueckue U XHUMHUYECKHE CBOICTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriaepogoM. Oxcupn yriepona(ll), okcua yraepona(IV), yrompHas kuciora u eé
con. AKTHBHUPOBaHHBIN yroiyb, agcopOuus. dymiepensl, rpadeH, yriepoaHbie
HaHOTpYOku. IIprMeHeHne MpOCThIX BENIECTB, 0OPA30BAHHBIX YIIEPOJIOM, U €ro
COCIMHEHU.

Kpemuuii. Haxoxxnenue B mpupope, CrocoObl MoOJydeHus, (puznueckue u
xumuyeckne cporcrBa. Oxcua kpemHusA(IV), kpemHueBass KUCIOTa, CHIMKATBHI.
[IpuMeHeHne KpeMHus U ero coetnHeHn. CTEKII0, €ro MoJly4eHue, BUIbI CTEKJIA.

[lonoxenne MetaiuioB B Ilepuoguyueckoi cCUCTeMe XMMHUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTpPOEHUSI DJIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmue
dbusnueckne CcBoWcTBAa MeTauioB. IIpuMeHeHHME MeETauioB B OBITY U TEXHHUKE.
CmuiaBbl METaJIOB.

DNEeKTPOXUMUYECKUN psifi  HampspkeHuid mMetauioB.  OOmue  crmocoObl

MOJTy4EHUS METaJLJIOB: TUAPOMETAILTYPTHs, NUPOMETAILTYPTHUs,
anektpometamtyprusi. [lonsitue o koppo3unm MetauioB. CrocoObl 3allUTHl OT
KOPpPO3UHU.

O6mas xapakrepuctuka metajiioB [A-rpynmsel [lepuoamueckoit cuctembl
XUMUYECKUX DJJIeMeHTOB. Hatpuii u kamumit: mnoiydeHue, ¢u3MUECKUe U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE TPOCTHIX BEIIECTB U UX COCIUHECHUN.

O6mas xapaktepuctuka MetawioB [IA-rpynmer [lepuonnueckoil cucTemsl
XUMUYECKUX DJJIEMEHTOB. Maruuii u KajJbluil: moiydeHue, (Qu3nuecKkue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE IIPOCTBIX BEIIECTB M HUX COEHAUHECHUU.
JKécTKOoCTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.



AnOMUHUHN: TToNydeHue, GU3nIecKre U XUMHUYECKHE CBOWCTBA, IPUMEHEHUE
MPOCTOr'0 BEIIECTBA W €ro COeAWHECHHH. AMQOTEpHBIE CBONCTBA OKCHUIA H
TUAPOKCHJIA ATFOMUHUS, THIPOKCOKOMIUIEKCHI AJIFOMUHUSL.

OOmiass xapakTepucTHKa MeTauioB 1o0ouHblXx mnoArpynn (b-rpymm)
[Tepuoguueckon CuCTEMbl XUMUYECKUX DJIEMEHTOB.

DU3NYECKHE U XUMUYECKUE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUabl u
rugapokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTbl U AuXpoMaThl, UX
OKHCIIUTENbHBIE CBOMCTBA. [loydueHne U NpUuMEHEeHne XpoMa.

@u3n4eckue M XHWMHUYECKHME CBOWCTBA MapraiHila M €ro COEJIWHEHUI.
Baxueitmme coeaunenuss wmapranna(ll), wmapranna(IV), wapranma(VI) wu
maprania( VII). Ilepmanranar kanus, €ro OKUCIUTEIbHBIE CBOMCTBA.

duznyeckne U XUMHUUYECKHUE CBOMCTBA Kejle3a U ero coeguHeHu. OKCHIbI,
ruapokcuasl U conu xeneza(ll) u xeneza(lll). [lonyyenue u npumeHeHue xeneza
Y €r0 CIJIABOB.

DOU3NYECKNE U XMMUYECKHE CBOMCTBA MeIU U €€ coenuHeHul. [lonmydenne n
MIPUMEHEHNE MEU U €€ COEUHECHUM.

[Munk: monydenue, ¢GuU3MUECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCUJA U TUAPOKCHUIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[pumeHnenue
[IMHKA ¥ €Tr0 COeINHEHUI.

OKCIIEpUMEHTAIBHBIE METOAbl HM3YYEHHsS BEIIECTB M WX MPEBPALLCHUI:
u3ydyeHue oO0paslloB HEMETANJIOB, TOpeHue cepbl, pocdopa, kene3a, MarHus B
KUCJIOPOJE, H3Y4YECHHE KOJUIEKIHM «MeTamnsl W CIJIaBbD), B3aUMOICHCTBUE
HIEJOYHBIX U IIETOYHO3EMEINIbHBIX METAJIJIOB C BOAOW (BO3MOXHO HUCHOJIb30BAHUE
BUJIEOMATEPUAJIOB), B3aMMOJCHCTBHE LMHKA M JKeJie3a C PacTBOpaMU KHUCIOT U
LIEJI0Y€M, KAYECTBEHHBIE PEAKI[MA Ha HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTHUOHBl METAJUIOB, B3aUMOJICHCTBHE THUJPOKCUIAOB aJIOMUHUS W I[MHKA C
pacTBOpamMu KUCJIOT M IEJIOYEH, pelleHrne YKCIEPUMEHTAIBHBIX 3a/1ady M0 TeMaM
«lanorens», «Cepa u €€ coequHeHUs», «A30T U Gochop U HX COCTUHEHUSNY,
«MeTaJuibl TJIaBHBIX TTOATPYIID, «MeTasuibl TOOOYHBIX MOATPYTII.

XuUMHUS U )KU3Hb.

Ponb xumMuu B o0ecrieueHu yCTOMUMBOTO pa3BUTHS yejoBedecTBa. [loHsTue
O HAY4YHBIX METOJAax MO3HAaHUS M METOJOJOIMM HAyYHOrO0 HCCIEI0BaHMUS.
HayuHble npuHIMIBI OpraHu3alid XUMHUYECKOr O MPOU3BOACTBA. [IpomblnieHHbIE
CrOCOOBI TTOJTYYEHHUS BaKHEHINMX BEIIECTB (Ha MPUMeEpe MPOU3BOJICTBA aMMUAKa,
CEpPHOM KUCJIOTHI, MeTaHoja). [IpoMbIiieHHbIE CTIOCOOBI MOTYyYeHHUSI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH cpelbl U €ro MOCIEACTBHUS.
Ponp xumuu B oOecriedeHnn SHEpreTUIecKor 0e30MacHOCTH.

Xumug U 300poBbe uenoBeka. JlekapcTBeHHbie cpenctBa. [IpaBuna
MCIIOJIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB. POjab XUMHUM B pa3BUTUU MEIUIUHBI.



XuUMHS THUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKku. Poias xumuu B
o0ecIreueHnH MUIEBON OE30MIaCHOCTH.

Kocmernueckue u mnapdromepusie cpenctBa. beitoBas xumusa. IlpaBuna
0€30MacHOro MCHOJb30BAHMS IMpENnapaToB OBITOBOM XHWMHHU B TOBCEIHEBHOM
YKU3HH.

XuUMHSI B CTPOUTENLCTBE: BAKHEUINIME CTPOUTENIbHbIE MaTephaybl (IEMEHT,
0eToH).

XuMHus B CeIIbCKOM X03siicTBe. OpraHndecKkrie 1 MUHEPAIbHBIC YI00pCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, KepaMmHKa.
Marepuansl 1151 31eKTpoHUKH. HaHoTexHOoIOTHH.

Pacuérnbie 3agaumn.

Pacuértbl: Macchl BeliecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJUYECTBY
BEIlleCTBA, Macce WJIU O0BEMY OJHOrO M3 Y4YacTBYIOUIMX B PEAKIMU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKUUH, €CIAH OJHO U3
BEILIECTB MMEET NpHUMeECH, Macchl (00BbEMA, KOJIMYECTBAa BEIIECTBA) MPOAYKTa
peakluu, €cid OAHO M3 BEUIECTB JIaHO B BHJIE pacTBOpa C ONpeesIEHHOU
MacCOBOM JOJIEH pacTBOPEHHOIO BEIIECTBA, MAacCOBOM JOAM U MOJISIPHOU
KOHLIEHTPAllMM BEIIECTBA B pacTBOpe, AOJM BBIXOAA NPOAYKTa pPEaKUUH OT
TEOPETHUYECKUA BO3MOXKHOTO.

MexxnpeaMeTHbIE CBA3H.

Peanmuzamnusi  MeXNpeIMETHBIX  CBSI3€ Opu  HM3ydeHUH o0med u
HEOpPraHM4Yeckor XxuMuu B 11 kiacce oCylIecTBIsSETCS Yepe3 UCIOJIb30BAHNUE KAK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHSITHUI, IPUHATHIX B OTAEJIbHBIX
MpeIMEeTaxX €CTECTBEHHO-HAYUYHOIO LIUKJIA.

OO0uue ecTeCTBEHHO-HAaYYHbIEC TTOHATHS: SBJICHUE, HaYYHbINA (haKT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHAJU3, CHUHTE3, KjacCUu]uKaims, NepuOAUIHOCTh, HAOIIOACHUE,
HU3MEPEHUE, IKCIIEPUMEHT, MOJIC]Ib, MOSIUPOBAHHE.

duzuka: wmaTepusi, MHUKPOMHUP, MaKPOMHUpP, aToOM, »JJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PATUOAKTHBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUN YPOBEHb,
BEILIECTBO, TeJO, O0BEM, arperaTHoe COCTOSIHUE BEIIECTBA, HJCAIbHBIA Ta3,
bu3nueckre BeIMUYUHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPTUsl, Macca.

buonorus: knerka, opranusM, dKocucrtema, ouocdepa, MeTadboIu3M, MaKpoO-
U MUKPOAJIEMEHTHI, OCJIKH, KUPBI, YIIEBOAbI, HYKJIEUHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTHUU B SKOCUCTEMAX.

['eorpadus: MuHEpaibl, TOPHBIE TTOPObI, TTOJIE3HBIE UCKOIIAEMbIE, TOIIHBO,
pecypchl.

TexHosorus: XMMHUUYECKass MPOMBIIUIEHHOCTh, METAJITYPTUs, CTPOUTEIbHbBIC
MaTrepualbl, CeIbCKOXO03IUCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIIIEHHOCTD,
dbapmarieBTHUYECKAS MIPOMBIIIEHHOCTb, MPOU3BOJICTBO KOCMETHUYECKUX



nperapaTtoB, IMPOU3BOACTBO KOHCTPYKIUOHHBIX MATCPHUAIIOB, J3JICKTPOHHAA
MPOMBIINIJICHHOCTH, HAHOTCXHOJIOTUH.



IINTAHUPYEMBIE PE3VYJIBTATHI OCBOEHUA I[TPOI'PAMMEBI 110 XUMNWA
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBUM C CHCTEMHO-ACATEILHOCTHBIM MOJXOJIOM B CTPYKTypeE
JMYHOCTHBIX PE3YJbTAaTOB OCBOCHHS MpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUsI BBIACICHBI CJEAYIONIME COCTAaBJISIOIIME: OCO3HAHUE
OOYJalOUIUMHUCA POCCUUCKOW TpakAaHCKONH HUIEHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOMPEACICHNIO; HATUUNE MOTUBAIUU K
OOy4€HHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmUXCsi PYKOBOJCTBOBATHCA
NPUHSATBIMA B OOIIECTBE TIpaBUJIaMH W HOPMaMHu TIOBEJICHMS; HAIMUUC
MPaBOCO3HAHUS, IKOJIOTUUECKON KYIbTYPHI; CIIOCOOHOCTh CTaBUTH 1€ U CTPOUTH
>KM3HEHHBIC IJIAHBI.

JIugyHOCTHBIE pPE3yJAbTaThl OCBOCHHUS MpeaMeTra «XHUMHUS» OTPaKaroT
chOpPMHUPOBAHHOCTh ONBITA I[MO3HABATEILHOM U TMPAKTUUYECKOW JESATEIbHOCTH
0o0ydJaromuxcs B Mpoliecce peannsauu 00pa3oBaTelIbHON e TeIbHOCTH.

JInyHOCTHBIE PE3YyJAbTaThl OCBOCHMS MpeAMETa «XHUMHS»  OTPaKaroT
chOpMUPOBAHHOCTh OIBITA ITO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
o0ydJaromuxcsi B MPOIECCe pealu3aliu 00pa30BaTeIbHON NIeSTEIbHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaskaIaHCKOro BOCIIMTAHUS

0CO3HaHUS O0YYAIOITUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00sS3aHHOCTEM,
YBa)KCHMS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHNUS O COIMAJbHBIX HOPMax M TMpaBUJIaX MEXKINYHOCTHBIX
OTHOIIICHHUI B KOJUICKTHBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOW JIESITEIBHOCTH MPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU Y4EOHBIX W TMO3HABATENBHBIX 3aJ1ay, BHITOJTHEHUU
XUMHUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTU TOHMMAaTh W MPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI APYTUX MPU aHATU3E Pa3IMYHBIX BUJ0B YUEeOHOH AesITEILHOCTH,

2) NIaTPUOTHYECKOT 0 BOCIIMTAHMS:

IIECHHOCTHOTO OTHOIIEHHUS K HWCTOPUYECKOMY M HAyYHOMY HAacCJEIHUIO
OTEYECTBEHHON XMMMUU;

YBOKEHHUS K TMPOILIECCY TBOpYECTBA B 00JACTH TEOPUU U MPAKTUUECKOTO
MPUJIOKEHUS] XHMMHH, OCO3HAHMS TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTUTEIIbHBIX ~ HAOJIIOJICHUM, KPOMOTJIIMBBIX OKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPY/Aa YUEHBIX U TPAKTUKOB,;



WHTEpeCca W II03HABATEJIbHBIX MOTHBOB B IMOJYYCHHUH U MOCIEIYIONIEM
aHain3e uH(opMaluKu O MEePEIOBbIX JOCTHIKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH,

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, S TUYECKOT'0 TIOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUUYECKUMU SBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICh HA MOPAJIHbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICGHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBapHIIEH ¢
MO3ULIMM HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS IMOCIEACTBUMA
MOCTYTKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbS:

MMOHMMAaHWA IIEHHOCTEeH 3J0pOBOTO M 0Oe30macHoro o0pasza JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

COOJIIOZIEHHUsT TIpaBUJ O€30MacHOro oOpallleHusi ¢ BeIeCTBAMU B OBITY,
MMOBCETHEBHOM KW3HH, B TPYJIOBOM J€SITEIBHOCTH;

MOHMMAaHUA I1EHHOCTH TMpPaBWJ HWHIUBUIYaJIbHOTO M  KOJUJIEKTUBHOIO
0€301acHOro MOBEICHUS B CUTYAIIMSIX, YIPOXKAIOIINX 30POBBIO U KU3HH JIFO/ICH;

OCO3HAHMS TOCJICACTBUM M HEMPUATUS BPEAHBIX MPHUBBIUCK (YIOTpPEOICHUS
QK0T 0JIs, HAPKOTUKOB, KYpPEHHS );

5) Tpya0BOT0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCJIE0BATEIbCKOU
NESATEIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPUYECKOM W  APYrUX BHUIAX
NESATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B pEIIEHWHW NPAKTUYECKUX 3aaad
COLIMaIbHOM HApaBJIEHHOCTH (B paMKax CBOETO KJjiacca, MKOJIbI );

WHTEpeca K MPAKTUIECKOMY HM3Yy4EeHUI0 Mpodeccuii pa3iuyHoro pojaa, B TOM
YUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUMU;

YBaXXEHUSI K TPYY, JIOJSAM TPyJa U pe3yJibTaTaM TPYAOBOU JNeATeNLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAJIbHOW TpPacKTOPUH
oOpa3oBanus, Oynaymield mpodeccuu W pealu3aluid COOCTBEHHBIX JKH3HEHHBIX
MJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHoCTeN 00111eCTBAa;

6) 3K0JOrM4ecKOro BOCIUTAHMS:

HKOJIOTUYECKH 11eJIeCO00pa3HOr0 OTHOIICHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU HA 3eMJie;

MMOHUMAaHUS TJIO0AJLHOTO XapakTepa SKOJOTHYECKHX MpoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOIECCOB HA COCTOSHUE MPUPOTHON U COLIMATBHON CPEJIbI;



OCO3HAHUSA HEOOXOJIUMOCTU HCIIONb30BAaHUSA JOCTHKEHUNW XUMUU ISt
pELIEHUS BOIIPOCOB paIlMOHAIILHOTO TPUPOAONO0JIb30BAHNUS;

aKTUBHOTO HENPUATUS JIEUCTBUM, NPUHOCAIINX Bped  OKpYyX aroulen
NPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATH HEOJIArONpPHUATHBIE KOJIOTUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JECHCTBUNA U PEIOTBPAIATh HX;

HaJU4us Pa3BUTOrO 3KOJOTMYECKOTrO MBIIIJIEHHUS, SKOJOTHUYECKOU KYJIbTYPBbI,
ombITa NEeATEIbHOCTH AKOJIOTUY €CKOM HaIpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS MMHU B IO3HABATEIbHOW, KOMMYHMKATUBHOM U COLIMAIbHOM
MpaKkTUKe, CHOCOOHOCTM M YMEHHMsS AaKTHUBHO TMPOTHUBOCTOATH HJICOJIOTHH
xemodobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAayKU U OOIIECTBEHHOU MPAKTUKH;

NOHUMaHUs Cheuu(UKd XUMHH KaKk HayKd, OCO3HaHusA €€ polu B
(GbOopMHUPOBAaHUU PALMOHATIBHOTO HAYYHOr'O0 MBIIUICHUS, CO3JaHUU II€JO0CTHOTO
MpeicTaBiIeHUusa 00 OKpYKaloleM MHUpPE Kak O €IMHCTBE MPUPOIBl U YEJIOBEKa, B
MO3HAHUW TPUPOJTHBIX 3aKOHOMEPHOCTEH M peHIeHHH MpoOJIeM COXpaHEHHS
IIPUPOAHOTO PABHOBECHS;

yOexxa€HHOCTM B 0COOOM  3HAYMMOCTH XUMHUHU IS  COBPEMEHHOM
UMBUJIM3ALMA: B €€ T'YMaHUCTUYECKOM HAINPAaBJICHHOCTM W BAXXHOM pPOJIU B
CO3JaHMK HOBOW 0a3bl MaTepUAIbHOM KYJIbTYpbl, B PEUIEHUU TIJI00ATbHBIX
Mpo0JIeM YCTOMYMBOIO Pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, DHEPreTUUYECKOM,
MULIEBON U 3KOJIOTMYECKOM 0€30MacHOCTH, B PA3BUTUU MEIULIMHBI, 00ECIeYEeHUH
YCJIOBHH YCHENIHOTO TPYJa U SKOJOTMYECKH KOM(POPTHOU KU3HU KAXKIOro 4jeHa
o0I11IeCTBA;

€CTECTBEHHO-HAYYHOM T'paMOTHOCTH: TOHUMAaHUS CYIIHOCTU METOJI0B
MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
noJtydaeMble 3HAHUS JJIs1 aHAJIM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIero Mupa u
MPOUCXOSAIINX B HEM M3MEHEHUM, YMEHUS JieJlaTh 0OOCHOBAHHBIE 3aKIIIOUCHHS Ha
OCHOBE HAay4yHbIX (PAKTOB M HUMEIOUIUXCS JAHHBIX C IeJbI0 IOJy4YCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTU CaMOCTOSITEIbHO UCIOJb30BaTh XWMHUYECKUE 3HAHWUS IS
perieHus npodJieM B peasibHbIX KU3HEHHBIX CUTYAIIUSIX;

MHTEpeca K MO3HAHUI0, UCCIEA0BATEILCKON 1€ATEIbHOCTH;

TOTOBHOCTU W  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUI0 U
caM000pa3oBaHNI0, K AKTUBHOMY IIOJY4YEHUIO HOBBIX 3HAHUW MO XHUMHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B Pa3iudyHbIX cdepax mpodeccuoHaaIbHOoN
NEATEIIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeameTHbie pe3ysibTaThl OCBOSHUS MPOTpaMMbl MO XMMUHU Ha YPOBHE
cpeaHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  Ads  (QOPMUpPOBAHHMS  MHPOBO33PEHUS oOyyJaromuxcs
MEXKIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOICHAyYHbIE TOHATHS, OTpa)KaroIiue
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa H CHenu(uKy METOJ0B IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPTHS, SBJICHUE,
MpoIllecc, CUCTeMa, HaAy4YHbIH (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEI0BaHNE, HA0II0ACHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHUE);

YHUBEpCaJIbHbIe yueOHbIe NeWCTBUS (MMO3HABATEIbHbIE, KOMMYHHUKATUBHBIE,

PETYJISTUBHBIE), o0ecrneurBaroIINe dbopmupoBaHue G yHKIIMOHATBHOM
IPaMOTHOCTHU U COIUAJIbHOW KOMIETEHIIUH 00 y4arouXCs;
CIOCOOHOCTh o0y4armuxcs UCI0JIb30BaTh OCBOEHHbBIE

MEXIUCIUTLIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHHMS M YHUBEpCAJIbHBIC Y4eOHBIC
JEUCTBHS B TTO3HABATEILHOW U COLMAILHOM MPAKTUKE.

MeranpenmMeTHbie PE3yibTAaThl OTPAXKAKT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMU  TO3HABAaTECIbHBIMHA, KOMMYHUKATUBHBIMU U  PETyJSITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiicTBUS

1) 6azoBbIe JJOrHYecKHe JeHCTBUSA:

CaMOCTOATEIBHO  (OPMYJIMpPOBATH M aKTyalM3UpOBaTh  MPOOJEMY,
paccmarpuBaTh €€ BCECTOPOHHE;

OnmpenessITh eI ACATEILHOCTH, 3ajJaBas MNapaMeTpbl U KPUTEPUU UX
JOCTHXKEHHS, COOTHOCUTH PE3YJIbTATHI ICATEIBHOCTH C MMOCTABICHHBIMH IEJISIMU;

WCIOJIb30BATh MPH OCBOCHHM 3HAHWUW NPUEMBI JOTMYECKOrO MBIIIICHHUS:
BBIJICJISITh XapPaKTEPHbIC MPU3HAKU TOHATHM W YCTAHABJIMBATH HUX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS IS OOBSICHEHHUS OTACIbHBIX (DaKTOB U
SIBJICHUM,

BHIOMpATh OCHOBAHWUS U KPUTEPUU IS KJIacCHU(UKAIUM BEIIECTB U
XUMHUYECKUX PEaKIui;

YCTaHABJIMBAaTh MPUUYMHHO-CICACTBEHHBIE CBSI3M MEXKIY H3YYa€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUUECKHE paCCyXJAeHUS (MHAYKTUBHBIC, JACAYKTUBHBIC, IO
aHaAJIOTWH), BBIABISATh 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTpUBAEMbIX
SIBJICHHUAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMEHSTh B MPOIECCE MO3HAHUSL UCMOJIb3YEMbIE€ B XUMHUHU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA30BHIBATH MOJICIILHBIC MPECTABICHUS — XUMHUUCCKUN
3HaK (CMMBOJI) »JJIEMEHTa, XuMUuyeckas (opMyrna, ypaBHEHHUE XUMUYECKOU



peakiMy — TPU PEIICHHH YYeOHBIX TO3HABATENbHBIX M MPAKTUYCCKUX 3aj1ad,
MIPUMEHSATh Ha3BaHHBIC MOJICJIbHBIC TIPEACTABIICHUS JIJI BBISABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e MCCI€eI0BaATEIbCKHUE e CTBUSL:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOrO IMO3HAHUS BEHIECTB U XUMHUYECKHUX
peaKuui;

dbopMyITUPOBATH 1IN U 33]]a4U UCCIIEAOBAHUS, HCII0JIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO CGHOPMYJIUPOBAHHBIE BOMPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUMH;

BJIAJCTh HABBIKAMU CaMOCTOSTEILHOI'O IUJIAHUPOBAHUST W  TPOBEACHUS
YYEHHUUECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIOAAaTh 32 XOJ0M
mpoliecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIHpoBaTh
0000111eHUSI U BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUET O MPOJICIIAHHON paboTe;

npuoOpeTaTth ONbIT YYEHHYECKOM MCCIEA0BAaTEIbCKOW U MPOEKTHOH
NESATEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METO/IOB pELICHHs] MPAKTUYECKUX 3aJady, NPUMEHEHHIO pa3IMYHbIX
METOIOB TTO3HAHUSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBATHCS B Pa3IMYHBIX HMCTOYHHUKAX uHPoOpManuu (HAy4yHO-
NONyJIsipHasl JUTEepaTypa XUMHUYECKOrO COJEpKaHUs, CIPaBOYHBIE MOCOOMS,
pecypcel MHTEpHETa), aHATU3UPOBATh MHPOPMAILIMIO PA3IUYHBIX BUIOB U (Popm
MpeICTaBICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUYUBOCTD;

bopMyIHUPOBATh 3alIPOCHl U MPUMEHATH PA3JTUYHBIC METOJIBI TIPH MOUCKE U
orbope uHpOpPMAIIMK, HEOOXOAMMOMN [UJI1 BBINOJHEHUS YU4EeOHBIX 3aaad
ONPEIEIEHHOr 0 TUIIA;

npruoOpeTarh OIBIT HUCMOJIb30BaHUS HUHPOPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMalbHYHO  (GOpMy  MpEICTaBICHUS
uHpopmanuu (cxeMbl, Tpa@uKu, TUarpaMMbl, TAOIUIIbI, PUCYHKHU U APYTHE);

UCIOJIb30BaTh HAy4HBIM $3BIK B KauecTBE CpelcTBa IMpu paboTe ¢
XUMUYECKOW WHGOpMAIlUe: TPUMEHSITh MEXIpeaMeTHble ((usudyeckne u
MaTeMaTH4EeCKHEe) 3HAKH U CUMBOJIBI, (OpMYJIbl, aO0OpeBUATYpHI, HOMEHKIIATYPY;

HCITI0JIb30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAT'TLAIIHOCTH.

KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBHA:



3a71aBaTh BOIIPOCHI IO CYIIECTBY OOCYKaeMOil TeMbI B XO/I€ 1UaNOra U/uiu
IUCKYCCHH, BBICKA3bIBaTh UJEU, (POPMYIHPOBATH CBOU MPEAJI0KECHUS
OTHOCUTEJIHO BBIIIOJIHEHUS IPEJIOKEHHOM 3a1a4K;

BBICTYIIaTh C MPE3EHTAUHUEN pe3yJIbTaTOB IO3HABATEJIILHOW JEATEIIbHOCTH,
IIOJIy4€HHBIX CAMOCTOSTEIbHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUU
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaju3aluu yueOHOro MPOeKTa, U POPMYyIUPOBATH BHIBOJIBI
[0 pe3yJbTaraM IMPOBEIEHHBIX MCCIEIOBAHMI MYTEM COIVIACOBAHUS MO3WLIUNA B
X0J1e 00CYKJIeHUsI 1 0OMEHa MHEHUSIMU.

PCFYJIHTI/IBHLIG YHHUBEPCAJIBbHBIC y‘leﬁﬂble I[EﬁCTBHH:

CaMOCTOSITEIbHO IUJIAHUPOBATh W OCYUIECTBIATH CBOIO IMO3HABATENIbHYIO
NEeSATEIbHOCTh, OmpeAessisi €€ Leld U 3aJaud, KOHTPOJUPOBATh U MO MEpe
HEOOXOIMMOCTH KOPPEKTHUPOBATh TMpeajiaraéMblii  aqropuTM JEWCTBUU MpHU
BBITIOJTHCHUW Y4YeOHBIX M HCCIICJIOBATCIILCKUX 3ajJad, BBIOMpaTh Haubosee
3(hPexTUBHBIN cmocod WX peuieHus ¢ YYETOM TMOJYyYEeHHUS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;

OCYLIECTBJIATH CAMOKOHTPOJIb [JEATEIBHOCTM HAa OCHOBE CaMOaHaIu3a u
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3ylbTaThl OCBOEHUSI TPOTrpaMMBbl MO0 XUMHUU HA YI1y0JaEHHOM
YpOBHE Ha YPOBHE CpPEAHEr0o OO0IIero oOpa3oBaHUS BKIIOUYAIOT crenuduyeckue
1 y4eOHOro npeiMera « XuMus» HaydyHble 3HaHUS, YMEHUS U CIIOCOOBI 1€ CTBUIMA
[0 OCBOEHMIO, MHTEPIPETALIMM U NPEoOpPa30BaHUIO 3HAHWM, BBl JESTEIbHOCTH
[0 MOJYYEHHUIO HOBOIO 3HAHMS M NPUMEHEHWIO 3HAHWWA B Pa3iIM4YHBIX y4eOHBIX
CUTYyallHsX, a TAKKE B pealbHbIX )KU3HCHHBIX CUTYaIllUsX, CBA3aHHBIX C XuMHel. B
IIporpaMMe II0 XUMHHU IPEIMETHBIE pPE3YJIbTaThl IPEACTABICHBI IO TrOAaM
U3Yy4YECHUS.

10 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUsSI Kypca «OpraHudeckas XuMUS»
OTpaXKaroT:

chOpMUPOBAHHOCTh MPEACTABICHUN: O MECT€ W 3HAYEHUHM OPTraHUYEeCKOU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAayK U €€ pOJu B OOECIEUEHUU YCTOMYHUBOIO
pa3BUTHUSL YETIOBEUYECTBA B PEUICHUU MPOOJIEM IKOJOTHUYECKOM, YHEPTeTUYECKON U



MUIIEBONM 0€301MacHOCTH, B PAa3BUTHH MEAMIIMHBI, CO3JJaHUU HOBBIX MATEPUAJIOB,
HOBBIX HUCTOYHUKOB SHEpruu, B o0ecrieueHun palMoOHAIbHOTO
MIPUPOJIONOJIB30BaHMS, B (POPMUPOBAHUM MHUPOBO33PEHUST U OOIIEH KYJIbTYPHI
YeJIOBeKa, a TakXke OJKOJOTMYEeCKH OOOCHOBAaHHOTO OTHONIEHUSI K CBOEMY
3I0POBbBIO U IPUPOIHON CPEE;

BJIQJICHUE  CUCTEMOM  XUMHYECKMX  3HAHWH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraoIINeE MOHATUS — XUMUYECKUM DJIEMEHT, aTOM, AP0 U AJIEKTPOHHAs
o0oJiouka aToma, S-, P-, d-aTOMHBIC OpOWTaM, OCHOBHOEC W BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpUAM3aIMS AaTOMHBIX oOpOuTaned, WOH, MOJEKYya,
BAJICHTHOCTb, JICKTPOOTPULIATEIBLHOCTb, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YTIIEPOIHBIN CKeNeT, PYyHKIMOHATIbHAS
rpynmna, paaukall, CTPYKTypHbie GoOpMyibl (pa3BEPHYTHIE, COKpaUIEHHEIE,
CKEJIETHBIE), H30MEpHUsl CTPYKTypHAass U MPOCTPAHCTBEHHAs (reoMeTpuyecKas,
ONTUYECKasi), HM30MEphbl, TOMOJIOTHUYECKUUA PsIi, TOMOJIOTH, YIJIEBOJIOPOJIbI,
KUCJIOPOJ- U a30TCOJICPKAIINE OPraHUYECKUE COEAUHEHMS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISPHbIE COEIUHEHUS; TEOPUHU, 3aKOHBI
(mepuoamyeckuit 3akoH J[. M. MenpaeneeBa, Teopusi CTPOCHUS OPraHUYECKHUX
BemlecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TPEBpAIllCHUS DHEPrUuM TMpPU XUMHUYECKHUX PEaKIusAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XMMHHU, MUPOBO33PEHUECKHE 3HAHHUS, JICKAIINE B OCHOBE
MMOHMMAaHUs NTPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUW; MPEACTABICHUA
0 MEXaHU3MaxX XUMHUYECKHX pEAKUUN, TEPMOAMHAMHUYECKUX W KHHETUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB M TPYyMI aTOMOB
B MOJIEKyax (MHIYKTHUBHBIA U Me30MepHbIi 3¢ dexThl, opueHTanTsl | u Il pona);
(haKkTOJIOTMYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHH M O€30MacHOM
WCITOJIb30BAaHUM BAXKHEHIIIMX OPraHWYECKUX BEIIECTB B OBITY W IMPAKTUYECKOM
JEATEIPHOCTH  YeJIOBEKa, OOMMX  HAay4YHBIX  [PUHIMUIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOACTBA METAHOJIA, IepepabOTKH HEPTH);

chOpMUPOBAHHOCTh YMEHUI: BBISABJISITh XapaKTEPHbIC TMPU3HAKU TMOHITHH,
YCTaHaBIMBATh MX B3aMMOCBSI3b, UCIOJb30BATh COOTBETCTBYIOUIUE TMOHSITHUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOWCTB OPraHUYECKUX COEAUHEHUM;

chOpMUPOBAHHOCTh YMEHUIA:

HCIIOJIb30BATh XUMHUYECKYI0 CUMBOJIMKY JIJISI COCTaBJICHHS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHMueCKUX
BEIIIECTB;

COCTaBJIAITh YPaBHEHUS XMMHYECKUX PEAKIUid U PACKPBIBATh UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMid  MOCPEACTBOM  COCTABIICHUS
ANIEKTPOHHOTO ©OajaHca »JTUX peaklHi, peakluuii HOHHOro oOOMeHa MyTEM
COCTABJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHU;



W3TOTaBIIMBATh MOJCIH MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl UILTFOCTPAIUU
WX XUMHYECKOT'0 U MPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMUPOBAHHOCTh, YMEHUMN: YCTAaHABIMBATh MPUHAJICKHOCTh HM3yYEHHBIX
OpraHMYeCKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIAcCy/TpyIIe COEIWHEHUH, JaBaTh WM Ha3BaHUA [0 CHCTEMaTUYECKOM
HomeHkiarype (IUPAC) u npuBoAuTH TpUBHAIBbHBIE Ha3BaHHS I OTICIbHBIX
MpeCcTaBUTeNIe OpraHUYeCKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMIICPHH,
STUJICHTJIUKOJIb, (eHOJ, (opManbaeruy, aneTalbIerd], aleToH, MYypaBbUHAS
KHCJIOTA, YKCYCHAsi KUCIOTa, CTEApUHOBAsI, OJICMHOBAS, MAaIbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJlaHiH, MajibTo3a, (PpyKTO3a, aHWIIMH, JTUBUHHUJ, U3OMPEH, XJIOPOIPEH,
CTUPOJI ¥ APYTHE);

chOpPMHUPOBAaHHOCTh YMEHHS ONPEACHATh BHJ XHMHYECKOH CBA3U B
OpPraHUYECKUX COCIUHEHUSX (KOBaJeHTHAs M HOHHAs CBsI3b, O- M T-CBS3b,
BOJIOPOJHAS CBSI3b);

chOPMHUPOBAHHOCTh YMEHHUS TIPUMEHSTH ITIOJOXKEHUS TEOPUHM CTPOCHUS
opranndeckux BemecTB A. M. bytiepoBa ayist 00bsiCHEHHS] 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHMUS;

chOpMUPOBAHHOCT, ~ YMCHHMHM  XapaKTEpHU30BaTh  COCTaB,  CTPOEHHUE,
bu3nYecKkne W XUMHYECKHE CBOWCTBA TUIHMYHBIX TPEACTABUTENICH pa3IMUHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKaHOB, ITUKJIOATKAHOB, AJIKCHOB, aJKaJNEHOB,
ATKWHOB, apOMAaTHYECKUX YIJIEBOAOPOJOB, CIHUPTOB, ajbJETHUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOKHBIX 3(QUPOB, KUPOB, HUTPOCOCAMHECHUHN U
aMUHOB, aMHHOKHCJIOT, OE€JIKOB, YIJIEBOJAOB (MOHO-, JW- U IOJHCAaXapuaoB),
WUTIOCTPUPOBATh ~ TFEHETHYECKYI0  CBs3b  MEXKJAY  HHUMHU  YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XMUMHUUYECKUX PEAKIMN C HCHOJB30BAHUEM CTPYKTYPHBIX
opmyu;

chOpMUPOBAHHOCTh, YMEHHS TOATBEPXKAaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIMOHHON CITOCOOHOCTH OPraHUYECKUX COCTUHEHHM OT
KPaTHOCTHU U TUIIA KOBAJIEHTHOMN CBSI3M (G- U T-CBSI3H ), B3AUMHOT'O BIUSHUS AaTOMOB
U TPYII aTOMOB B MOJIEKYJIaX;

chOpMUPOBAHHOCTh YMEHUSI XapaKTepHU30BaTh UCTOYHUKH YTJIEBOJAOPOIHOTO
CeIpbsi (HedTh, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mepepadoTKH U
MPaKTUIECKOE TPUMEHEHHE TTPOTYKTOB MEPepadboTKH;

chOpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUN O €CTECTBEHHO-HAyYHBIX
MeToaxX MO3HaHUsI — HAOJIIOJACHUHN, U3MEPEHUH, MOJCTUPOBAHUH, IKCIICPUMEHTE
(peallbHOM U MBICIICHHOM) U YMEHUS MPUMEHSTh 3TU 3HAHUS,

chOpMUPOBAHHOCTh yYMEHUS NPUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIbHON JIeITEIbHOCTH — aHajlu3 W CHHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMAaTHU3alluI0, BBISIBIICHHE MPUUYUHHO-CIICICTBEHHBIX CBA3CH — IS U3Y4YCHUS
CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIIUIA,

chOpMUPOBAHHOCTh YMEHUI: BBISBIATh B3aMMOCBSA3b XUMUYECKUX 3HAHUU C
MOHATUAMHU U TPEACTABICHUSMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJis
0oJiee OCO3HAHHOTO TMOHMMAaHHUs CYIIHOCTH MaTepUaIbHOIO €IMHCTBA MHUpAa,
UCIOJIb30BaTh CUCTEMHBIE 3HAHUSI MO OPraHUYECKOM XUMUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO TIPUPOY;

chOPMUPOBAHHOCThL YMEHUM: TMPOBOAUTH PACUYETBl IO XUMHUYECKUM
dbopmysiaM M ypaBHEHUSAM XUMHUYECKHX PEAKIUN C UCTOJIb30BaHHEM (HHU3UIECKUX
BelMyuH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTePU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAaCU€Thl MO HAXOXKJICHUIO XUMHUECKOU
(GbopMyJibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JOJISIM XHMHUYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHus, MJIOTHOCTU Ira3000pa3HbIX BEIIECTB;

chOpMUPOBAHHOCTh YMEHUI: MPOrHO3UPOBATh, AaHAIM3UPOBATh U OILICHUBATh
C TO3UIMI  HIKOJOTMYECKONM  Oe30MacHOCTH  MOCJIEACTBUS  OBITOBOW U
MIPOU3BOJICTBEHHON JIESATEIbHOCTH 4YEJOBEKa, CBSA3aHHOM C mepepaboTKoil
BEILIECTB, UCIOJIb30BaTh MOJYUEHHbIE 3HAHUS AJIsl IPUHATHS TPAMOTHBIX PEIIeHUI
npo0JIeM B CHUTYallUsAX, CBI3aHHBIX C XUMHUEH;

chOpMUPOBAHHOCThL YMEHHI: CaMOCTOSITENILHO IUIAHUPOBATh W TMPOBOJUTH
XUMUYECKUM SKCIEepUMEHT (MOJy4YeHHE W H3YYEHUE CBOMCTB OPraHUYEeCcKUX
BEILIECTB, KAUYECTBEHHBIE PEAKI[MU YTJEBOJOPOJOB pPA3JIMUYHBIX KJIACCOB H
KHCJIOPOJICOAEPKAIIMX OPraHMYECKUX BEIIECTB, PEUICHHWE HKCIHEPUMEHTAIbHBIX
3aJad 1O paclO3HAaBaHUID OPraHUYECKUX BEIIECTB) C COOJIIOJCHHEM MPaBUI
0e301acHOro oOpalleHruss C BEIIeCTBaMU U J1a00paTOpPHBIM O0OPYIOBaHUEM,
dbopMynupoBaTh IeNb KCCIENOBAaHUSA, TMPEACTABIATh B pazIu4yHoOi (dopme
pe3yIbTaThl AKCIIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTH YMEHHIA:

COOJII0/IaTh TIPaBHJIa SKOJIOTHUECKHU I11eJIecO00pa3HOT0 MOBEICHUS B OBITY U
TPYJIOBOM JEATEILHOCTU B IEJISIX COXPAHEHUsS CBOETO 370POBbS, OKpYKaromeh
MIPUPOTHOM CPeIbl U JOCTUKEHUS €€ YCTOWYUBOIO pa3BUTHUS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO [IEMCTBUSI HaA >KUBBIE OPTaHU3MBbI
OIpeenEHHBIX OPraHUYECKUX BEIIECTB, TOHMMas cMbica noka3arens [11K;

aHaJM3UPOBATh 11€JIECOO0PA3HOCTh MPUMEHEHUSI OPTaHMYECKHUX BEIECTB B
MIPOMBINIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh, YMEHHUH: OCYIIECTBIISITh II€JICHATPABICHHBIN TMOUCK
XUMUYECKOU HHPOPMAIIUU B Pa3TUYHBIX UCTOUHHUKAX (Hay4yHas U yueOHO-HAaydHas
auTeparypa, cpeicTBa MaccoBor uHdopmanuu, UaTepHeT u apyrue), KpuTU4eCcKu
aHaJIM3UPOBATh XUMUYECKYIO MH(pOpMaIIHIO, epepadaTbiBaTh €€ U UCIO0JIb30BATh
B COOTBETCTBHUH C MOCTABJICHHOW yueOHOM 3a/1aueii.



11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUS Kypca «OOmas ¥ HeopraHuyeckas
XUMUSD OTPAKAIOT:

chOpPMHUPOBAHHOCTh TIPEACTABJICHUN: O MaTepualbHOM EIWHCTBE MHDa,
3aKOHOMEPHOCTSAX M IMO03HABA€MOCTH SIBJCHHM TMPHUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJu B 0OECIEUCHHH YCTOWYHUBOTO
pa3BUTHUS, B PEIICHUU NPOOJEM DKOJOTUYECKOM, SHEPreTUYECKOW W THUIIEBON
0€30MacHOCTH, B PAa3BUTHH MEAUIMHBI, CO3JaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
HMCTOYHUKOB DHEPIrHH, B OOCCIEYEHUU DPaIlMOHAJIHLHOTO MPHUPOIONOIb30BaHUS, B
GbopMUPOBAaHUM MHUPOBO33PECHUST M OOIIEH KyJIbTyphl YEJIOBEKa, a TakKkKe
HKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBIO U MPHUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAOIINE TOHATHA — XHUMHWYECKHM DJIEMEHT, aToM, SJIpO aroma,
M30TOIIBI, DJIEKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aToMHbBIe OpOUTaIH, OCHOBHOE U
BO30OYXK/IEHHOE COCTOSIHHSI aTroMa, THOpHAM3aIMs aTOMHBIX oOpOuTaned, HOH,
MOJIEKYJIa, B&JICHTHOCTb, OJEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCJICHUS,
XUMUYECKass CB3b (KOBAJICHTHAs, HWOHHAsA, MeETaUIM4YecKas, BOJOpOIHAas),
KpUCTAJNIMYECKas peméTka, XUMHUYECKas peakius, pacTBOP, JJICKTPOJUTHI,
HEIJICKTPOJIUTHI, DJICKTPOJUTHYECKAs] JUCCOLMAIMsI, CTENeHb JJIUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIHTENb, BOCCTAHOBHUTENb, TEMIOBOH J(PdeKT
XUMHAYECKON PEaKIMM, CKOPOCTh XMMUUYECKON PEaKIui, XUMUUECKOE PABHOBECHUE;
TEOPUU M 3aKOHBI (TEOPHUS AICKTPOJUTHUYECKON TUCCOLMAIIUU, TEePUOINYECKUM
3akoH J[.1. MenneneeBa, 3aKOH COXpPAaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHHUS H
MIPEBPAIICHUS SHEPTUU MPU XUMHUYECKUX PEAKIMSAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJMYECKUMN S3BIK
XAMUHU, MHUPOBO33PCHUECKHE 3HAHWS, JIeKAIN[UE B OCHOBE TMOHUMAaHUS
NPUYMHHOCTH M CHUCTEMHOCTHM  XUMHUYECKHX  SBJICHUM;  COBpPEMEHHBIC
MPEICTaBICHUS O CTPOCHUU BEIIECTBA HAa aTOMHOM, HWOHHO-MOJICKYJISIPHOM H
HAJMOJICKYJSIDHOM  YPOBHSIX; TIPEACTABICHUS O MEXaHU3MaX XUMUYECKUX
peakIuii, TEPMOJAMHAMHYECKMX H KHHETHYECKHX 3aKOHOMEPHOCTIX  HX
MPOTEKaHUsI, 0 XUMHUYECKOM PaBHOBECHH, PAacTBOpPax M JHUCIEPCHBIX CHCTEMaXx;
(haKTOJIOTUUECKUE CBEJACHHMS O CBOMCTBAxX, COCTaBe, IMOJYYECHUM U 0€30MacHOM
WCITOJIb30BAHUM BAYKHEUIIINX HEOPraHUYECKUX BEIIECTB B OBITY W MPAKTHUUYECKOU
JEATEIPHOCTH  YeJIOBeKa, OOMMX  HAy4YHBIX [PUHIHUIAX  XUMHUYECKOTO
MIPOU3BOJICTBA,

chOpPMUPOBAHHOCTh YMEHHI: BBISBJISATh XapakTEepHbIE MPU3HAKU TOHSTHH,
yCTaHABJIWBATh MX B3aWUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIINE MOHATHS IPHU
ONMMCAaHUHM HEOPTaHWYECKUX BEIISCTB U UX MPEBPaIlCHHI;



c(OpMHUPOBAHHOCTh YMEHHUS HCIIOJb30BaTh XUMHUYECKYI0 CHUMBOJIHMKY JJIsi
cocTaBlieHHs (GOpMyJd BEUIECTB U  YpPaBHEHUM XUMHUUYECKUX  PEAKIIHH,
cucrematrueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJIETbHBIX
BEILIECTB;

C(OPMHUPOBAHHOCTb YMEHUS OINPEAENIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COCIUWHEHUAX, BUJ XUMHUYECKOW CBsI3U (KOBaJEHTHas,
WOHHAs, MeETaJsInyecKas, BOJOPOAHAsA), THUI KPUCTAUIMYECKOH  PEHIETKH
KOHKPETHOT'O BEILIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBACHITH 3aBUCUMOCTb CBOMCTB BEILECTB OT
BUJa XMMHUYECKOW CBSI3M M THNA KPUCTANIMYECKON pemeéTkd, OOMEHHBIH WU
JOHOPHO-AKLIENTOPHBIA MEXaHU3MBbl 00pa30BaHMs KOBAaJEHTHOU CBSI3H;

C(OPMHUPOBAHHOCTb ~ yYMEHMI:  KJacCU(UUUPOBATh:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTaBY, XUMUYECKUE PEAKLIUH 110 Pa3IMYHBIM IIPU3HAKAM (YHCITY
U COCTaBy pEarupymolluX BEIIECTB, TEIJIOBOMY 3(DPEKTy peakuuH, U3MEHEHHUIO
CTEIIEHE OKHCIEHUS 3JIEMEHTOB, OOpPaTUMOCTH, Y4YacTUIO KaTajau3aropa H
IpYTHUE); CaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPUU JJISl KJIacCUPUKALIMU
M3Yy4aeMbIX BEUIECTB U XUMHUYECKUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI MEPHOIUIECKOTO 3aKkoHa JI.
W. MenpeneeBa U J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOrHOCTUYECKYIO (DYHKIINH;

C()OPMHUPOBAHHOCTh yYMEHMI: XapaKTepU30BaThb 3JIEKTPOHHOE CTPOEHUE
aTOMOB M HOHOB XMMHYECKHMX DJIEMEHTOB II€PBOrO—4YETBEPTOrO IEPHOIOB
ITepunognueckoii CHUCTEMEI J.N. Menneneena, 15(91(00153 % IIOHSTHUS
«IHEPreTHYECKHUE YPOBHH», «IHEPreTHUECKHE MOIYPOBHU», «S-, P-, d-aToMHBIC
opOUTaN», «OCHOBHOE W BO30YKIEHHOE JHEPIeTHUECKUE COCTOSHHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHMSI CBOMCTB XMMHYECKHX 3JEMEHTOB U HX
cCoeAMHEHUN 10 nepuoxaM u rpymnnaMm Ilepmommueckonn cucremsr J[. .
MeHaeneeBa, BaJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

C(OPMHUPOBAHHOCTh ~YMEHHUH: XapakTepus3oBaTh (OMHUCHIBaTh) O0OIIKE
XUMUYECKHE  CBOWCTBA  BEUIECTB  PA3JMYHBIX  KJIAcCOB,  IOATBEPXkKAATh
CyIIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXAY HEOPraHWYECKMMH BEIIECTBAMH C
IIOMOILBIO YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHM;

C(OPMUPOBAHHOCTh ~YMEHHS  PACKPBIBaThb CYIIHOCTh: OKHUCIUTEIBbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKLUUN MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOrO OaslaHca
ATUX peakluil; peakuuil MOHHOro oOMeHa MyTEM COCTaBICHUS HMX IOJHBIX H
COKpAall€éHHBIX  MOHHBIX  YpPAaBHEHUH;  peakuuMid  THUAPOJIN3A;  PEAKLHU
KOMILIEKCO0Opa3oBaHus (Ha MpuMepe TUAPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS);



chOPMUPOBAHHOCTL yMEHHUSI OOBSICHATh 3aKOHOMEPHOCTH TMPOTEKaHUs
XUMUYECKUX PEAKIMN C Y4ETOM HUX JHEPreTUYECKUX XapaKTePUCTHUK, XapaKTep
W3MEHEHUS CKOPOCTH XUMHYECKOW peakIuu B 3aBHCUMOCTH OT Pa3IHMYHBIX
($akTOpOB, a TAKXKE XapaKTEp CMEIICHUS XUMUUYECKOTO PaBHOBECHUS MO/ BIUSHUEM
BHemHUX Bo3zzaeicTBuil (mpunnun Jle [larense);

chOpPMUPOBAHHOCT, YMEHHUS XapaKTepPU30BaTh XUMHUYECKUE PEaKIIUH,
JeKaIlue B OCHOBE MPOMBINUICHHOTO TOJYYCHHUS CEPHOM KHCIOThI, aMMHAKa,
o0lMe Hay4yHble NPHUHIIUIBI XUMHUYECKUX IPOU3BOICTB; IIEIECO00Pa3HOCTh
MPUMEHEHUSI HEOPraHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOIIECHUS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOW 3HAHUU O MeETOAaX Hay4dYHOTO
MO3HAHUS SIBJICHUN TpUpOIbl — HaONOJACHUE, HU3MEpPEHUEe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peabHbI U MBICIEHHBIN), UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHUSI IPUMEHSTh 3TU 3HAHUS MPU SKCIIEPUMEHTAIBHOM HUCCIIEIOBAHUM BEILIECTB
U I8 OOBSICHEHHMS] XMMHMUYECKUX SIBIICHUM, HMEIOIIUX MECTO B MPUPOJE,
MPaKTUYECKOH JesITEIbHOCTH YEJI0BEKA U B TOBCEAHEBHOM JKU3HU;

c(OpPMUPOBAHHOCTh YMEHUS BBISBISATH B3aWMOCBS3b XMMHUYECKUX 3HAHUU C
MOHATHUAMHU U TPEACTABICHUSMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee 0CO3HAHHOTO TIOHUMAaHUS MaTePHaIbHOTO €UHCTBA MUPA,;

chOpPMUPOBAHHOCT, YMEHUS NPOBOJIUTH PACUYETHI: C HCIOJIb30BAHHEM
MOHSATUNA «MaccoBasi JOJisl BEIIECTBA B PACTBOPE» U «MOJSIpHAS KOHLEHTPALIU;
Macchl BelIeCTBa WM 00bEMA ra3a Mo U3BECTHOMY KOJWYECTBY BEIIECTBA, Macce
Ui 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIUM BEIIECTB; TEIIOBOTro 3(ddekra
peakly; 3HAYEHUS] BOJIOPOJIHOTO IOKAa3aTesis pacTBOPOB KUCIOT M IIEJIOYeH ¢
M3BECTHOM CTENEHBI0 JHUCCOIMalMKi; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJIYKTa PEaKIuu, €CIU OJIHO M3 MCXOJHBIX BEIIECTB JaHO B BHUIE PAacTBOpPaA C
ornpenenéHHON MacCOBOM JOJIEH pacTBOPEHHOrO BEIIECTBA WJIM JIaHO B M30BITKE
(MMeeT TMpUMECH); JOJIM BBIXOJA MPOJAYKTAa PEaKIuu; OObEMHBIX OTHOIICHUM
ra3os;

chOpMUPOBAHHOCTh YMEHHI: CaMOCTOSTEJIbHO IUIAHUPOBATh W TMPOBOAUTH
XUMUYECKUM  JKCIEpUMEHT  (MPOBENCHHUE  peakIuidi  HMOHHOro  OOMEHa,
MOATBEPXK/ICHNE KAYECTBEHHOTO COCTaBa HEOPraHUUECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pPacTBOPOB BEIIECTB C TIOMOIIbID HWHIWKATOPOB, HM3YyUYCHHE BIUSHUS
pasIuyHbIX  (AKTOPOB Ha  CKOPOCTh XMMHUYECKOW  pEaklWH, pelieHue
DKCIIEPUMEHTAIBHBIX 3alad 1o TeMaM «Mertamiey u  «Hemeramnei») ¢
COOJIIOICHHEM TIpaBHJI 0€30MacHOro OOpaIleHusl ¢ BEIIeCTBaMHU U J1a00paTOPHBIM
o0opynoBanueMm, (GopMynupoBaTh II€Jb HCCIEIOBAaHUS, MPEJICTABIAThH B
paznuuHON (popMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX
JTIOCTOBEPHOCTb;



chOpMUPOBAHHOCTH YMEHHUI: COOJIIOIaTh MTPaBUJIa MOJIH30BAHUS XUMUYECKOM
nocynod u jabopaTOpHBIM OOOpYIOBaHUEM, OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBUU C WHCTPYKIMSIMHU TI0 BBIMOJHEHHUIO JTa0OPATOPHBIX XHUMHUYECKHUX
OTBITOB, 9KOJIOTUYECKU I[€€CO00pPA3HOr0 TMOBEIECHUS B OBITY W TPYJAOBOU
JEATEILHOCTH B IEJIAX COXPAHEHMSI CBOETO 3/I0POBbS, OKPYXKAIOIUIECH MPUPOIHOU
Cpeabl W JOCTHXKEHHSI €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOTO JIEUCTBHS Ha JKUBBIE OPraHU3MBbl OMpPEACIEHHBIX HEOPraHUYECKUX
BEIIIECTB, ITIOHMMas cMbIcl noka3arens I1JIK;

chOpMUPOBAHHOCT, YMEHHUH: OCYIIECTBIISITh II€JICHAPABICHHBIN TMOUCK
XUMUYECKOU HHGOPMAIIMU B PA3TUYHBIX UCTOUYHHUKAX (HAy4YHas U y4eOHO-Hay4dHas
auTeparypa, cpeicTBa MaccoBor uHdopmanuu, UHTepHeT u apyrue), KpuTU4eCcKu
aHaJIM3UPOBaTh XMMHYECKYI0 HMH(OpMaInio, rnepepadaTeiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHUH C MOCTABJICHHOW yueOHOM 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIIACC
KosuuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
KonTtpoabubie | IlpakTuyeckue
n/n NporpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsl
Paszgeu 1. Teopernyeckne 0CHOBBI OPraHM4eCKON XUMHUM
[Ipeamer oprannueckoi xumuu. Teopust
11 CTPOCHHMSI OPTaHUYECKUX coeMHeHn A. M. 8
byrneposa
Wroro mo pazmeny 8
Pasnen 2. YrieBogopoasbl
51 [IpenenbHbIE YTIeBOIOPOABI — AJIKAHBI, 5
' [IUKJIOATTKAHbI
99 HenpenenpHbie yraeBoaopobl: alKeHb, 14 1
' AJKaJUEHbI, aTKUHBI
2.3 ApOMaTHYECKHE YIIIEBOIOPOIbI (APCHBI) 8
24 [TpupoaHbIe HCTOYHHUKH YTIJIEBOJOPOJIOB U 4
' UX repepaboTka
2.5 l"anoreHnpon3BoAHbBIE YIIIEBOIOPOIOB 4 1
Hroro no pazneny 35
Pa3znea 3. Kuciaopoacoaepxaiiye opraHudeckue coeIMHeHus
3.1 Cruptel. DeHON 11 1
Ka 6OHI/IJ'H)HI>I€ COCAUHCHUS . aJIbACTUABI N
3.2 P A 21 1

KCTOHBI. Kap6OHOBLIe KUCIIOTBL CI0KHEIS




3¢upsl. Kupsl

3.3 Yri1eBob 9
Hroro no pasneny 41
Pa3znen 4. A3orcoaep:kaniue OpraHnyecKue coeuHeHn st

4.1 AMUHBI. AMUHOKUCIOTHL. benku 12
Uroro no pazgeny 12

Paszgeu S. BbicokOMoOJIeKy/ISIPHbIE COeIMHEHUA

5.1 BricokomoneKyspHbIe COEINHEHUS 6

Wroro no pazneny 6

OBILIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102




11 KVIACC

KosuuecTBo yacos DJIeKTPOHHbIE
HaumMmeHnoBanue pa3aesioB U TeM uudposLIe
Ne /i P Kontpoannbie | IIpakTnyeckue (uidpp )
NporpaMmbl Bceero o0pa3oBaTre/ibHbIE
padoTsbI padoThI
pecypcsl
Paszges 1. Teopernyeckue 0CHOBbI XUMHH
Crtpoenne atoma. [leproamuecknii 3aK0H
1.1 u [lepnoauueckas cucremMa XUMUYECKUX 9
anemenToB /. 1. Menpeneena
12 Crtpoenue BemecTBa. MHOTOOOpa3ue 1 1
BEIIECTB
1.3 XUMUYECKUE PEaKIHH 19 1 3
Wroro no pazneny 39
Paspnen 2. Heopranuyeckas xumust
2.1 Hewmeramist 31 1 3
2.2 MerTaisl 23 2
Uroro no pazgeny o4
Pasznen 3. XumMusa v ;KM3HbL
31 MeTtoapl TTIO3HAHUSI B XUMHH. XUMUS U 9
' YKU3HD
Wroro mo pazmeny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoandecTrBo yacoB

KonTtpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3Yy4YeHU S

JIeKTpPOHHBIEe N (POBBIE
o0pa3oBaTeJibHbIE pecypChl

[Ipenmer u 3HaueHune
OPraHUYeCKOW XUMHUH,
NPEeJCTaBICHUE O MHOTOOOpa3uu
OPraHNYECKUX COCTUHEHUIN

https://m.edsoo.ru/48G4H34K4

DJIEKTPOHHOE CTPOCHHE aTOMa
yraepoaa (OCHOBHOE U
BO30Y>KAEHHOE COCTOSIHUS).
BanenTtHbie BO3MOXXHOCTH aToMa
yriepoaa

https://m.edsoo.ru/0DI6 T8LIR

XuMHUecKas CBSI3b B
OpPTaHHYECKHUX COCTUHCHHSX.
MexaHu3mbl 00pa30BaHUs
KOBAJIEHTHOH CBSI3H, CIIOCOOBI
paspbiBa CBsI3Ci

https://m.edso0.ru/C42CCDY5S

Teopust cTpoeHHsT OPraHUYECKUX
coenquHeHuit A. M. BytiepoBa

https://m.edsoo.ru/MIAFQ4PQO

Buner uzoMepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS.
OnexkTpoHHbIE AP PEKTH B
MOJIEKYJIaX OPTaHHUYECKUX
COCTUHEHUN

https://m.edso00.ru/GN3QZ8AHX

[IpencraBnenue o

https://m.edsoo.ru/P6AQNOU22
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KJaccuukanuu u
crucTeMaTHuYecKasi HOMEHKJIaTypa
(IUPAC) oprannyeckux
BEIIIECTB

Knaccudukanus peakunii B
OpPraHUYeCKON XHUMUH

https://m.edsoo.ru/M5DJY MP9M

Cucremarusainusg U 00001eHne
3HAHUH 10 TEME

https://m.edso0.ru/SKOA3EB67

AJKaHbI: TOMOJIOTHYECKUHN Psij,
oOmiast popmyia, HOMEHKIATypa
U U30MEpHsl, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYT

https://m.edsoo.ru/SHWFWZ174

10

Duznuecke 1 XUMAYECKUE
CBOMCTBA aJIKAaHOB

https://m.edso0.ru/GVSLNQJ3X

11

HaxoxxneHnue ajgkaHOB B
npupone. CrocoObl MoNIy4eHus U
MIPUMEHEHHE AJIKAHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uknoankansl: oOi1as popmyna,
HOMEHKJIaTypa U U30MepHs,
0COOEHHOCTH CTPOEHUSI U
XUMHYECKUX CBOMCTB, CIIOCOOBI
MOJTyYCHHSI U IPUMECHEHUE

https://m.edsoo0.ru/Q4B59001A

13

Pemenne pacy€THbIX 3a/1a4 Ha
ornpeaeNeHre MOJIEKYIIPHOM
(hOopMyIIBI OPTaHHYECKOTO
BEILIECTBA IO MACCOBBIM JIOJISIM
aTOMOB 2JIEMEHTOB, BXOSIINX B
ero cocras. Cucremarusanus u

https://m.edsoo.ru/ED66JALEK
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000011IeHrEe 3HAHUN 10 TEME

14

AJKEHBI: TOMOJIOTHYECKUHN Psij,
oOmrasi popmyIa, HOMEHKIIATYpa,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
Mosiekysl. CTpyKTypHas U LUC-
TpaHC-MU30MEepHs aJKECHOB

https://m.edsoo.ru/NCGOE2KO0J

15

Pusnyeckre 1 XUMHYECKUE
cBOiicTBa ankeHoB. [IpaBuio
MapkoBHHKOBa

https://m.edsoo0.ru/6XZHRIRTW

16

CriocoObl noy4eHus u
NPUMECHEHHE AIKCHOB

https://m.edsoo.ru/YSODCR6ZN

17

[IpakTnueckas padota Ne 1 mo
teme "[lonydeHue sTuneHa u
W3y4YeHUE ero CBOucTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemenne pacy€THbIX 3a/1a4 Ha
OIIpEAEIIEHUE MOJIEKYIIPHOU
(opMyJIbl OPraHUYECKOro
BEIIECTBA

https://m.edsoo.ru/ XYWNMAYNA

19

AJKaaueHbl: CONpPSKEHHDIE,
M30JIMPOBaHHEIE,
KyMynupoBaHHble. OCOOCHHOCTH
AIIEKTPOHHOTO CTPOCHUS

https://m.edsoo.ru/EKDS1U5UV

20

XUMHUYECKHE CBOMCTBA
COTIPSIKEHHBIX TUEHOB

https://m.edsoo.ru/M356GLRBE

21

Crioco0bl nony4eHus u
IIPUMEHEHUE AJTKaJUEHOB

https://m.edsoo.ru/KT8M1N272

22

AJKUHBL: TOMOJIOTUYECKUN Psif,

https://m.edsoo.ru/N65WYKD93
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obrmrasi popmyiia, HOMEHKIIATYpa,
JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI, (PU3UIECKHE CBOMCTBA

23

XUMHUECKHE CBOUCTBA aJIKUHOB

https://m.edsoo.ru/MQ7A0O3SUC

24

KauecTBeHHbIE peakiuu Ha
TPONHYIO CBA3b

https://m.edsoo.ru/45UN142UY

25

Crioco0bl OoTy4eHus u
IIPUMEHEHHE AJTKUHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3agau: pacu€rsl no
YPaBHEHUIO XUMHYECKON
peakuuu

https://m.edsoo0.ru/Q7XMPZSRF

27

Cucremarusanuys U 00001eHue
3HAHUU 110 TEME

https://m.edsoo.ru/19DNOP1N8

28

ApeHbI: TOMOJIOTUYECKUH ps,
obmas popmyiia, HOMEHKJIATypa.
DNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ1 O€H301a U TOJIyOoJa, UX
¢du3ngeckue cBOWCTBA

https://m.edsoo.ru/WNGDLBK5D

29

XUMHYECKHE CBOMCTBA APEHOB:
peaKkIu 3aMeIECHUS

https://m.edsoo.ru/FCNHX9WY1

30

XHWMUYECKUE CBOMCTBA apEHOB:
peaKuuy IpuCOCANHEHHNS,
OKHCJIEHHE T'OMOJIOIOB OeH301a

https://m.edsoo.ru/CSBNGDUCS

31

OCO0EHHOCTH XUMHUYECKAX
CBOWCTB CTHpOJIA

https://m.edsoo.ru/F2K2CB5PG

32

Pemenue pacu€rHpix 3a1ad Ha

https://m.edsoo.ru/QFKSRGCXW
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ONpEJIEIICHUE MOJIEKYJIAPHON
(b opMyJIbl OPraHUYECKOro
BEIIECTBA

33

CriocoObl MoTy4eHus u
NPUMCHEHHE apEeHOB

https://m.edsoo.ru/2VKLXNJZ4

34

I'eneTndeckas cBs3b MEKIY
Pa3IMYHBIMU KJIaCCaMH
YIJIEBOAOPOIOB

https://m.edsoo0.ru/AX70M5T7F

35

Pacuérsl o ypaBHEHUAM
XUMHUYECKUX PEaKIHil.
CucremaTuzanus 1 00001eHrE
3HAHWH 110 TeMe

https://m.edso0.ru/9VBZTY4PI

36

[Ipuponnsii ra3. IlonyrHeie
HeQTsIHbIE Ta3bl

https://m.edsoo.ru/CK1CUWWEN

37

KameHHBI1 yroyib 1 MpOAYKTHI
€ro nepepadboTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hedtp 1 criocoOs! eé
nepepabotku. [Ipumenenue
MIPOJIYKTOB MepepabOTKu HEPTH

https://m.edso0.ru/ORE9Y2CYG

39

I'enernueckas cBI3b MCKIY
Pa3IMYHBIMU KJIaCCaMU
YTJI€BOOOPOO0B

https://m.edsoo.ru/HQ22U8ZHE

40

["anoreHonpous3BoHBIE
YIJIEBOJIOPOJIOB: JIEKTPOHHOE
CTPOCHHUE; PEAKIIUHN 3aMEIICHUS
rajoreHa

https://m.edso0.ru/XX94BSSGR

41

JeicTBue menoyueit Ha
FaJIOFCHHPOI/ISBOl[HBIG.

https://m.edsoo.ru/FF11CTOKA
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B3aunmoneiictsue
JIUTaJIOT€HAJIKAHOB C MAarHUEM U
LIUHKOM

42

Cucremaruzanus u 06001IeHIEe
3HAHWM 1O paszeny
"Vranesonopozs!"

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

43

Konrponbnas pabora mmo Teme
"Yrnesogoposr"

https://m.edsoo.ru/EJH90TT50

44

[IpenenbHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKU psif,
oOrast popmyna, CTpOeHHE
MOJIEKYJI, U30MEPHUS,
HOMEHKJIaTypa, Kiaccupukaims,
(bu3ndeckne CBOWCTBA

https://m.edsoo.ru/I9NSKPMLB

45

XUMHUYECKHE CBOMCTBA
MpeACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoObl nony4eHus u
MPUMCHCHUC OJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

IIpocTbie 3upbl: HOMEHKIAaTypa
Y U30Mepusi, 0COOCHHOCTH
(U3NIECKUX ¥ XUMHYECKIX
CBONCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaTroMHbI€ COUPTHI:
OTUJICHTJINKOJIb U FJ'II/IIIepI/IH, nux
buznyecKre U XUMHUYECKUE
CBOMCTBaA

https://m.edsoo.ru/KMYAEB5AX
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49

CriocoObI oTy4eHus u
NPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB

https://m.edsoo.ru/EU9L4B5H6

50

@eHOJI: CTPOEHUE MOJIEKYJIBI,
(du3nYecKre CBOMCTBA.
TokcuuHOCTh (peHona

https://m.edso00.ru/0117TP1EX

51

XuMuyeckue cBoicTBa penona

https://m.edsoo.ru/DRURODFRJ

52

Crnoco0bl TOTyYeHHs |
npuMeHeHue (eHoaa

https://m.edsoo.ru/60B9BOAKU

53

[IpakTrueckas padora Ne 2.
Pemenne sxcriepuMeHTaIBHBIX
3ajga4 rno teme "CrupThl U
benomsr"

https://m.edso0.ru/SHIGNHMGK

54

Cucremarusanus U 00001eHue
3HAHUM IO TEME

https://m.edsoo.ru/J7BOQOWB6

55

AJbIIETUIBI M KETOHBI:
AJIEKTPOHHOE CTPOCHUE
KapOOHUJIbHOM TPYIIIBL;
TOMOJIOTUYECKHUE PsIJIBI, 00IIast
dbopmya, U3oMepus u
HOMEHKJIATypa

https://m.edsoo.ru/DHUDYUVGN

56

Anblieruzipl ¥ KETOHBI:
(u3nUeckre CBOWCTBA; peakluu
MIPUCOEANHEHNUS

https://m.edsoo.ru/FTMHFTV8V

57

Peaxnuu okucieHus u
KaueCTBEHHBIEC PEaKuu
aIILIETUI0B U KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

CriocoObI mosrydeHust

https://m.edso0.ru/KOSEDOZNC
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AJIbACTHI0B 1 KETOHOB

59

OIHOOCHOBHBIE TIPE/IEIIbHBIE
KapOOHOBBIE KHCIIOTHI,
O0COOEHHOCTH CTPOCHUS MX
MOJIEKYJI

https://m.edsoo.ru/3AG3IMM12R

60

N3oMepust 1 HOMEHKIaTypa
KapOOHOBBIX KUCIIOT, UX
¢bu3ngeckne cBOWCTBA

https://m.edsoo.ru/88RK8HSL4

61

XUMHNYECKHE CBOMCTBA
MpeIeIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

https://m.edso0.ru/FG799CL7C

62

OcobeHHOCTHU CBOMCTB
MYPaBbUHOW KUCIIOTBI.
MHuoroo6pasue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

OCcO0EHHOCTH CBOMCTB:
HETpeIeTbHBIX U
apoMaTU4YeCKUX KapOOHOBBIX,
TUKapOOHOBBIX,
TUJIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenN BHICIINX
KapOOHOBBIX KUCJIOT

https://m.edsoo.ru/PO7B20AZG

64

[ToHsATHE O TPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/ASMOQKWR52

65

Crioco0bl Moy4eHus u
pUMeHEeHHe KapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/ZY83U872I

66

CrnoxHble 3QupbI:

https://m.edsoo.ru/4AC5QIMALE
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TOMOJIOTHYECKUH psiji, 001as
dbopmyna, uzomMepus u
HOMEHKJIaTypa

67

dusznueckue 1 XUMUYECKUE
CBOWCTBA 2(HPOB

https://m.edsoo.ru/TCIGEW?2K6

68

Pemenne pacy€THbIX 3a1a4: 110
YPABHEHHIO XUMUYECKOU
peakLuu, Ha OIPEIEIICHHAE
MOJIEKYJIIPHOM (hOPMYJIBI
OpPraHUYEeCKOro BEIIECTBA

https://m.edso00.ru/K51200HVD

69

[IpakTrueckas padora Ne 3.
Pemenne skcniepuMeHTaIbHBIX
3agay no teme "KapOGoHoBbIe
KUCIOThL. CioxHbIE 3PUphI"

https://m.edso0.ru/OGEJG1760Q

70

XKupsr: ctpoenue, puzndeckue u
XUMHYECKHE CBOKCTBA
(ruaponus)

https://m.edso0.ru/9SIVVGAD3

71

Oco0GeHHOCTH CBOWCTB JKUPOB,
COZIEpIKAIIMX OCTATKU
HeTIPEIeTbHBIX KUPHBIX KHCIIOT.
JKupsl B ipupoie

https://m.edsoo.ru/HAIOMQY A6

72

MpbI1a Kak COJH BBICIITHX
KapOOHOBBIX KUCIIOT, UX
Moroulee aercrsue. [lonarue o
CUHTETHYECKHUX MOFOIIUX
cpeactBax (CMC)

https://m.edsoo.ru/YPLLOQUE7?

73

I'enernueckast CBA3b
yIJIEBOJOPOIOB U
KHCIIOPOACOACPKAIINX

https://m.edsoo.ru/A8FI5XVSU
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OpPraHNYC€CKUX BCUICCTB

74

Pacuérsl 10 ypaBHEHUAM
XMUMHYECKUX peaKkLui

https://m.edsoo.ru/LZ5VLL2BX

75

Cucremarusanys 1 00001eHne
3HAHUU 10 TEME

https://m.edsoo.ru/SSWM8F7D7

76

OO01mas XxapakTepuCcTUKa
YIJI€BOJOB U KJaccu(puKanus
yTJI1€BOIOB (MOHO-, TH-
0JINCaXapubl)

https://m.edsoo.ru/01RIX8HGR

77

Monocaxapubl: pusnyeckue
CBOMCTBA U HAXOXKICHUE B
pupo/jie

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMenenue riaoKo3sl, €
3HA4YCHHUC B ) KU3HCACATCIBbHOCTH
opraHusma

https://m.edsoo.ru/6LS9BLN9Q

79

Hucaxapupl: caxaposa,
MaJIbTO3a U JIAKTO3A.
Haxoxnenue B ipupoje u
MIPUMEHEHHE UCaXapuI0B

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuapl: CTpoeHHE
MaKpOMOJIEKYJI, PU3HUECKUE U
XHMHYECKHE CBOMCTBA,
IIpUMEHEHNE

https://m.edso0.ru/52Z6 UKUNG

81

[TonsTue 06 UCKYCCTBEHHBIX
BOJIOKHAX

https://m.edsoo.ru/CPO60DRNM

82

Pemenue pacueTHbIx 3a1a4 Ha
oTpeJieJICHUE JI0IU BBIX0/Ia
MPOJIYKTa PEAKIIUU OT

https://m.edsoo.ru/FVQ99R8JH
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TCOPETHYCCKHU BO3MOXKHOI'O

83

Cucremarusanus u 00001eHue
3HAHUH 10 pas3iery

https://m.edsoo.ru/YTA71S0GH

84

KontponbHas paboTa o Teme
"Kucnopoacoaepxariue
OpraHUYeCcKHUe CoeTuHEHUs"

https://m.edso0.ru/40ZT3216M

85

AMUHBI: KIaccu(UKaIus,
CTPOCHHUE MOJIEKYJI, 00IIast
dbopMya, uzomepus,
HOMEHKJIATYpa U (U3NUECKUE
CBOIICTBa

https://m.eds00.ru/64T9T10ZV

86

XUMHYECKHE CBOMCTBA
anmu(aTHIecKUX aMHHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHWIVH: CTPOCHUE aHWINHA,
0COOEHHOCTH XUMUUYECKUX
CBOMCTB aHWJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

Crioco0bl moy4eHus u
NpUMEHEHHUE aTu(aTHISCKUX
aMHUHOB

https://m.edsoo.ru/LCF82MVKH

89

AMUHOKHUCIOTHI: HOMEHKJIATypa
U u3oMepus, (puzndecKue
cBoiicTBa. OTOenbHBIE
MPEeACTaBUTENN (l-aMUHOKUCIIOT

https://m.eds00.ru/RQIQFGFVC

90

XUMHYECKHE CBOMCTBA
AMHUHOKHCIIOT, UX
OMOJ0rMYECKOE 3HAUYEHUE
amMuHOKuCIOT. CUHTE3 U
TUAPOJIN3 IENTUIOB

https://m.edso0.ru/16QZ981XZ
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91

benku xak npupoaHbIe
MIOJIMMEPBI; CTPYKTYPbI OEIKOB

https://m.edso0.ru/C031GD96B

92

XUMHUYECKHUE CBOMCTBA OEJIKOB

https://m.edsoo.ru/67MDSJICA

93

A3oTcoeprkaiiye
TeTEPOLUKINYECKUE
coeauHeHus. HykienHoBbie
KHUCIIOTBI: COCTaB, CTPOCHHE U
Onosornveckast poib

https://m.edso0.ru/6 A9U8JK1G

94

[TpakTrueckas padora Ne 4.
Pemenne skcnepuMeHTaIbHbBIX
3a1a4 1o TeMe
"A3oTcoaepxanue
OpraHu4ecKue coeauHeHus"

https://m.edsoo.ru/NC46Z2YR7

95

[TpakTrueckas padora Ne 5.
Pemenne skcniepuMeHTaIbHBIX
3amay o teMme "PacriosHaBanue
OpraHUYECKUX COCAMHEHHI"

https://m.edso0.ru/4GSLO35TE

96

KonTponbHnas padora o teme
"A3oTcoaepxaniue
OpraHuYecKHue coequHeHus"

https://m.edso00.ru/R6906G80U

97

OCHOBHBIC IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUN U METOJIbI X
CUHTE3a —I0JIMMEpU3alus U
MOTUKOHICHCAITHS

https://m.edsoo.ru/7SVOS1I0N

98

ITmactMaccel. YTunus3amnus u
nepepadoTKa MiIacThKa

https://m.edsoo.ru/AIU7EQ648Y

99

DOnacToMepsl: HATypaJIbHbIH

https://m.edsoo0.ru/SO6ALFPLS8



https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8

CUHTCTUYCCKHEC KAaydyKHU. Pe3una

100

Bosokna: HatypanbHbIe,
HCKYCCTBEHHBIE, CHHTETUYECKHE.
[Tosmumepsl cienuaabHOTO
Ha3HAYCHUS

https://m.edsoo.ru/DQOJRVK4H

101

[Ipaktrueckas padora Ne 6.
Penienue sxcniepuMeHTaILHBIX
3amay no teMme "PacriosHaBanue
IUIACTMACC ¥ BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O060011IeHNE U CUCTEMATH3AIUS
M3Y4YEHHOTO MaTepuasa 1o TeMe
"BbICOKOMOJIEKYIIpHbIE
coeauHeHH"

https://m.edsoo.ru/REGCOZS45

OBULIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4yacos

KonTtposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHM S

DJIeKTpPOHHbIe N (pPoOBbIE
o0pa3oBaTeJibHbIE Pecypchl

AtoMm. CocTaB aTOMHBIX SIJIED.
XUMHAYECKUH diieMeHT. M130TOIbI

https://m.edsoo.ru/NOPBJ3G7J

CtpoeHue 2IeKTPOHHBIX 000JI0UEK
aTOMOB, KBAHTOBBIC UHUCJIa

https://m.edsoo.ru/SMTBPF8U5

Krnaccudukanms XAMHIECKUX
3JIEMEHTOB (s-, P-, d-, f-a71eMenTHI)

https://m.edsoo.ru/MDGLT301C

Pacnpenenenue 351eKTpOHOB 110
ATOMHBIM OpOHTAIAM

https://m.edsoo.ru/HN5VJRET2

ONeKTpOHHbIE KOHPUTYpaLH
aTOMOB 3JIEMEHTOB B OCHOBHOM H
BO30YXJIEHHOM COCTOSTHUHU

https://m.edsoo.ru/56 M011PUG

DNeKTpOHHbIE KOHPUTY ALK
MOHOB. DIIEKTPOOTPHULIATEILHOCTh

https://m.edsoo.ru/3Z0ORH4PQL

[lepnoanueckuii 3aK0H U
IIepnoanueckas cucrema
XUMHYECKUX 3J1eMeHToB /. 1.
Menpeneena, CBA3b C
COBPEMEHHOMW TEOPUEH CTPOCHHUS
aTOMOB

https://m.edsoo.ru/RRTS1FRBD

3aKOHOMepHOCTI/I HN3MCHCHUA
CBOMCTB XUMHYECKHX DJICMEHTOB
nu 06pa3yeMLIX HUMU IIPOCTHIX U
CJIOXKHBIX BCHICCTB I10 I'pyIIIIaM 1

https://m.edsoo.ru/M2BG8LOQGU



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU

nepuojam

Cucremarnsanusg U 00001eHne
3HAHUM 10 TEME

https://m.edsoo.ru/FOHYMABMC

10

Buapl xuMuueckoil CBSI3H.
MexaHu3MBbl 00pa30BaHUS
KOBAJIEHTHOH CBsA3U. Bogoponnas
CBA3b. MEKMOJIEKYIISIPHbIE
B3aUMOJCUCTBUSA

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTB 1 BaJleHTHbIE
BO3MOKHOCTH aTOMOB. CBsI3b
AIIEKTPOHHOU CTPYKTYPbI MOJIEKYJI
C UX FEOMETPUUECKUM CTPOEHUEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpencraBneHrs 0 KOMIIEKCHBIX
COEJIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

BemectBa MOJIEKyJIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI.
Tumbl KPUCTATIIMYECKUX PELIETOK
M CBOMCTBA BEIISCTB

https://m.edsoo.ru/40CASLVY3

14

[TonsiTHE O AUCTIEPCHBIX
cucreMax. [IpeacraBienue o
KOJUTOMJIHBIX pacTBOpax

https://m.edsoo.ru/8QWSNJMI0

15

HctrHHBIE paCTBOPHI:
HACBIIICHHBIC U HEHACBHILCHHBIE,
pacTBOPUMOCTb.
Kpucramnoruaparsl

https://m.edsoo.ru/MI12GZKJ8B

16

Crioco0Obl BhIpaKeHHS
KOHILIEHTPALIUK PacTBOPOB

https://m.edsoo.ru/ZUAKS9SXC



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3agaq c
HCIIOJIb30BAHUEM ITOHSTHI
""MaccoBast 107151 paCTBOPEHHOTO
BemecTra", "MoJsipHas
KOHLIEHTpauus"

https://m.edsoo.ru/9YYG9X6FN

18

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX BEIIECTB

https://m.edsoo.ru/Y3JUK9MC4

19

CucreMaTtuszanys 1 00001eHNE
3HaHWUM T10 TEME

https://m.edsoo.ru/7LEFEQOFM5

20

KonTposabHnas pabota o Temam
"Ctpoenue aToma.
[Teproanyueckuii 3aKOH 1
[Tepuoauueckas cucrema
xumMu4deckux anemenTon /1. U.
Menneneera', "CtpoeHue
BemecTBa. MHOrooOpaszue
BemecTs"

https://m.edsoo.ru/5ARJUK9HZ

21

Kiaccudukanms Xumuaeckux
peaKkLuii B HEOPraHUYECKOU 1
OpraHUYeCKON XMMHUHU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB;
3aKOH COXpPaHECHUS U
MPEBPAILCHUS] SHEPTUHU TIPH
XUMHUUYECKUX PEAKIUAX

https://m.edsoo.ru/ZOMZMS8REE

22

TemnoBbie 3 PEKTH XUMHUIECKUX
peakumii. Tepmoxumuueckue
ypaBHEHUS

https://m.edso0.ru/9TSXHFMT4

23

Beruucnenus no ypaBHEHHUSIM
XAMHUYECKUX PEaKIUi 1

https://m.edsoo.ru/V5WAVUX0H



https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H

TCPMOXUMUUYCCKUM YPABHCHHAM

24

CKOpOCTh XUMUYECKON PEAKIIMH,
e€ 3aBUCHMOCTB OT Pa3IUNIHBIX
daxropos. Katanus u
KaTaJIn3aToOPbI

https://m.edsoo.ru/DSEHND9EL

25

I"'omoreHusle u TCTCPOTrCHHLIC
peaknuu

https://m.edsoo.ru/RN8POZ7YQO

26

[TpakTrueckas padora Ne 1 nmo
teMe "BiusHue paznuyHbIX
(akTOpOB HA CKOPOCTb
XUMHUYECKOU peakiuu"

https://m.edso0.ru/NGQO05JTY7

27

OO6paTtuMble 1 HEOOpaTUMBbIE
peakuuu. XuMHUYECKOE
paBHOBecHe

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTudeckas padora Ne 2 o
teMe "BiusHue paznuyHbIX
(bakTOpOB Ha MOJOKEHHUE
XUMHUYECKOTO paBHOBECHS"

https://m.edsoo.ru/UMB65DAVK

29

DNEKTPOIUTHIECKAS
nucconmanmsa. CHiIbHBIE U cl1a0bIe
31eKTponuThl. CTeneHb
JICCOIAAIIN

https://m.edsoo.ru/8UJIMTOHPOQ

30

HoHHOE npon3BeecHUE BOJBI.
Cpelnia BOJHBIX PacTBOPOB.
Bopopoausiii mokasarens (pH)
pacTBopa

https://m.edsoo.ru/7S6FNI1YU

31

I'mpponus coneit. Peakuuu,
MPOTEKAIOILIKE B pacTBOpax

https://m.edsoo.ru/L5SHMAMHLJ



https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ

IIEKTPOJIUTOB

32

[TpakTrueckas padora Ne 3 mo
TeMme "XMMHUYECKUE PeaKkluu B
pacTBopax >IeKTPOJIUTOB"

https://m.edsoo.ru/RDSCXFMNS

33

OKHUCIIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUH.
Baxneimme oKuCINTEIN U
BOCCTAaHOBHUTEIIHN

https://m.edsoo.ru/AF9QA7THSZT

34

Meto 3JIEKTPOHHOT O
(2J1IEKTOHHO-MOHHOT0) OajaHca

https://m.edsoo.ru/LCSPR4PCZ

35

DIEKTPOIU3 pacTBOPOB U
pacIuIaBOB BEILLECTB

https://m.edsoo.ru/7UC0BIP3Q

36

Pemenue 3aaa4 Pa3IMdYHbIX THIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenune 3amau PAa3IMYHbIX THIIOB

https://m.edsoo.ru/REEKUYHAU

38

Cucremarusarusa 1 00001IeHne
3HaHUM 110 TeMe ""XUMUUYECKIE
peakuun"

https://m.edsoo.ru/O0CUUKMF1

39

KonrtponpsHast paboTa 1o teme
"Xumuueckue peakuuu”

https://m.edsoo.ru/E120ZSNS2

40

[TomoxxeHre HEMETAIUIOB B
[Iepnoguueckon cucreme
xuMu4deckux snemenTon /1. U.
MeHeneeBa 1 0COOCHHOCTH
CTpOEHUS UX aTOMOB. DU3NIECKUe
CBOIMCTBA HEMETAJLIOB

https://m.edsoo.ru/S2T11G534

41

AnnoTponusi HeMeTaIoB (Ha
npuMepe KUCIOPOAa, CEPHI,
dbocdopa u yriepona)

https://m.edsoo.ru/DKHVETX6S



https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S

42

Bonopoa: nonyuenue,
buznyecKkrue U XUMHYECKUE
cBoiicTBa. ['mapuas

https://m.edsoo.ru/EOAB3TJZ2

43

I'anorensl: HaxX0X/ICHUE B
MIPHUPOJIC, CIIOCOOBI TTOTyUYEHUS,
buznyecKkrue u XUMHYECKUE
CBOMCTBA

https://m.edso00.ru/8ESM200XI

44

I"anorenoBonopoasl. Baxuenmue
KHCIJIOPOACOAEPKALLUE
COEIMHEHHMSI TAJIOT€HOB

https://m.edsoo.ru/FWWH6A36J

45

JlabopaTopHbie U TPOMBIIILICHHBIE
CIIOCOOBI TTOJTYYCHHUS TaJIOTCHOB.
[IprMeHeHre TAIOre€HOB U UX
COCIMHEHU

https://m.edsoo.ru/ULSR2WQ2T

46

[TpakTrueckas padora Ne 4.
Pemenue sxcriepuMeHTaIbHBIX
3aza4 1o teMe "Tamoredsr"

https://m.edsoo.ru/VJHPYU202

47

Kucnopon: naboparopssie u
IIPOMBIILJIEHHBIE CIIOCOOBI
nosydeHusi, Gusndeckue u
XuMuueckue cBoiictBa. O30H.
[TpuMeHeHre KUCIopoaa U 030HA

https://m.edsoo.ru/SLQHHJCFF

48

OKCHUBI ¥ TIEPOKCHUIBI

https://m.edsoo.ru/AMRVPMOQAI

49

Pemenne 3aaa4 pas3sIndHbIX THIIOB

https://m.edsoo.ru/Q8L50HZYY

50

Cepa: HaX0X/I€HUE B IPUPOJIE,
crocoObl onyueHusi, Gpuzndeckue
1 XMMHYECKHUE CBOWCTBA

https://m.edso0.ru/3JASEFNOQOK

o1

CepoBo1opo, CyTb(uIbI

https://m.edsoo.ru/PMQO9PHT?23



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23

52

Kucnoponaconep:xarme
coequHeHus cepbl. OcoOeHHOCTH
CBOWCTB CEpHOU KUCITOTHI

https://m.edsoo.ru/8TN3SZ505

53

[TpakTrueckas padora Ne 5.
Pemenne skcriepumMeHTanbHbIX
3aaay o teme "Cepa u eé
coeuHeHus "

https://m.edso00.ru/9S76ZZRFW

54

ABOT: HaX0XJIeHUE B TIPUPOJIC,
crocoObl onyueHusi, GuzndecKkue
1 XUMUYECKHE CBOMCTBA. AMMHaK,
HUTPHUIBI

https://m.edsoo.ru/lIZPKO7C4P

55

Kucnoponconep:xarme
coenuHeHMs a30Ta. OCOOCHHOCTH
CBOWCTB a30THOM KHCJIOTHI

https://m.edsoo.ru/271860BC3

56

IIpuMeHnenue a3oTa u ero
COCIIMHEHUI. A30THBIE YAOOpEHHS

https://m.edsoo.ru/MO1P0340QF

57

®docop: HAXOKAECHUE B IPUPOJIE,
crocoObl MosyyeHus, (pu3nvecKue
Y XMMHUYECKHE CBOWCTBA.
®Docounasl u hochun

https://m.edsoo.ru/PXZ01ZQS0

58

Oxcunsl pocdopa,
docdopcoepranme KUCIOTHI.
Comu ochopHOt KUCTOTHI

https://m.edso00.ru/00ZT28DNQ

59

[Tpumenenne pocdopa u ero
coenuHeHunit. docdopHbie
ya00peHust

https://m.edso00.ru/99E3JYYTM

60

[TpakTrueckas padora Ne 6.
Pemienne sxcniepruMeHTaNBHBIX

https://m.edsoo0.ru/97LCBYXY2



https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2

3aga4 1o teme "A3oT u pocdop u
UX COeIMHEHUA"

VYraepon: HaXoXAEHUE B IPUPOJIE,
AIJIOTPOIHBIE MOAU(DUKALINY;

61 https://m.edsoo.ru/IWDS30TDR
bu3NIeCKre U XUMHUYECKUE
CBOICTBa, MPUMEHEHHE
Oxkcun yrnepona(Il), okcun

62 yraepona(lV), yronpHas Kuciora https://m.edsoo.ru/6DLNT13TE
U €€ conu

63 Pemenue 3a1a4 pa3nu4HbIX TUIIOB https://m.edsoo.ru/PQWKCINJIX
KpemHunii: HaxoxneHue B

64 HPHPOZE, CMOCOOBI MOy XCHits, https://m.eds00.ru/R7EY3Y3BW
du3nuecKrue 1 XUMHUUECKUE
CBOICTBA

65 Oxenz kpemuns(IV), kpemnneas https://m.edso00.ru/NTQOS329K
KHUCJIOTA, CUITMKATBI
IIpuMeHeHne KpeMHUs U €ro

66 coenuHennii. CTEKI0, ero https://m.edso0.ru/IXJ00600T
MOJTy4YeHue, BUAbI CTEKJIa

67 Pemenue 3a1a4d pa3iMyHbIX TUIIOB https://m.eds00.ru/S5319XD1S

68 CucremaTusap 1 060bmerMe https://m.eds00.ru/QCSGMOTES
3HaHui mo Teme "Hemeramier"
KonTposbHast pabota o Teme

69 https://m.edsoo.ru/VPSTFCAFI
"Hemerammsr"
AHanus pe3yiabTaToB

70 KOHTPOJIbHON pabOThl, KOPPEKLIUS https://m.edsoo.ru/LAOAONSJ7
OIIHOOK

71 ITonoxeHue METAIIOB B https://m.edso00.ru/57FR910QP1



https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

Ilepnoanueckoil cucreme
XUMHYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOCHHUS
JIEKTPOHHBIX 000JI0YEK aTOMOB
METaJlJIOB

72

OO6mue puznueckne CBONCTBA
MeTasuioB. [IpuMeHeHre MeTalioB
B OBITY U TEXHUKE

https://m.edsoo.ru/ICNORG6AKW

73

CmuaBel MetasioB. Koppo3us
METAJIJIOB

https://m.edso0.ru/1V3XS7EXT

74

Pemenune 3amau PAa3IMIHbIX THIIOB

https://m.edsoo.ru/HCZY575D9

75

DNEeKTPOXUMUYECKUN PsiJT
HanpspKeHui MetamioB. O0mme
CIOCOOBI MOJTyYESHHUS] METAJLIOB

https://m.edsoo.ru/SWJILF3YLW

76

OO6mas XxapakTepucTUKa METaJJIOB
|A-rpynns! [lepuonnueckoit
CHUCTEMbI XUMMUYECKHUX 3JIEMEHTOB.
Hatpuii u kanuii: nosy4deHue,
¢duznyecKkrue u XMMHYECKHe
CBOICTBA, MPUMEHEHHE NTPOCTHIX
BEIIECTB U X COCTUHEHNN

https://m.edsoo.ru/W4VWNSJ5E

77

OOm1ast xapakTepUCTHKA METAJIOB
IHA-rpynmns! [Teproanueckoit
CHUCTEMbl XUMUYECKUX 3JIEMEHTOB.
Maruuii u KanbUuuid: NOJIy4YEHHUe,
¢dusnuecKrue 1 XUMHUUECKUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX
BEIIECTB U X COCTUHEHUI

https://m.edso00.ru/Q4YBTZ3RY

78

JKEcTKOCTE BOIBI U CIIOCOOBI €€

https://m.edso0.ru/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN

yCTpaHEHUS

79

AJNIOMUHUI: TIOJy4YEHUE,
(bu3nuecKrue 1 XUMHUYECKHUe
CBONCTBA, IPUMEHECHHE

https://m.edsoo.ru/OZHBSJBQ6

80

AmpoTepHbIe CBONCTBA OKCHJIA U
THJIPOKCHIA aJTFOMUHMS,
THPOKCOKOMITIEKCHI aTFOMUHMS,
UX MPUMEHEHHE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenne 3aaa4 Pas3sjIndHbIX THIIOB

https://m.edso0.ru/ZCTIX7CQ3

82

[TpakTrueckas padora Ne 7.
Pemenne sxcriepuMeHTaIbHBIX
3a1a4 no teme "Mertaisl
[JIaBHBIX moArpymnm"

https://m.edsoo.ru/ZR9H28T3K

83

OO0mas xapakTepUCTUKA METAIIJIOB
noOounbIX noarpynn (b-rpymm)
[Tepronyueckon CUCTEMBI
XUMHYECKUX DJIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

duznueckre 1 XUMHYECKHE
CBOMCTBA XpomMma u €ro
COCI[I/IHGHI/Iﬁ, HUX IPUMCHCHHC

https://m.edsoo.ru/EMH85BONN

85

Baxxueiimme coequHeHUs
Maprasia. [lepmanranar kanus,
€ro OKUCIINTEILHBIE CBOMCTBA

https://m.edsoo.ru/TVZPEX8X4

86

dusznyeckre U XUMUYECKHE
CBOICTBA JKeJjIe3a U e€ro
coenuHenuil. [lomyuenue u
MIPUMEHEHHUE CILJIaBOB Keje3a

https://m.edsoo.ru/71YSMIGSD

87

duznyeckre 1 XUMHUYECKUE

https://m.edsoo.ru/GET2L9K3X
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CBOMCTBA MeU U €€ COeTMHEHHH,
UX IPUMEHEHUE

88

duznyeckre 1 XUMHYECKHE
CBOMCTBA [TMHKA U €TO
COEJIMHEHH, UX TPUMEHEHUE.
I'uapOKCOKOMIUIEKCHI LIMHKA

https://m.edsoo.ru/O4C50KBEJ]

89

[TpakTrueckas padora Ne 8.
Pemenne skcriepumMeHTanbHbIX
3a1a4 no teme "Mertaisl
no0OYHBIX oArpymm"”

https://m.edsoo.ru/BAJAYWS82G

90

Pemenune 3amau PAa3IMIHbIX THIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O00011IEHNE ¥ CHCTEMAaTH3AIIsL
W3yYCHHOTO MaTepHasa 1o TeMe
"MeTaier"

https://m.edsoo.ru/NHKRDJUTS

92

KontponpHast paboTa o Teme
"MeTtamibr"

https://m.edsoo.ru/4Z62V30B1

93

AHanus pe3yiabTaToB
KOHTPOJIbHON pabOThl, KOPPEKLIUs
OLIMO0K

https://m.edsoo.ru/KGZODOKTT

94

Ponb xumuu B oOecrieueHIN
YCTOMYHMBOI'O PA3BUTHUSA
yenoBeuecTna. [lonsarue o
HAy4HBIX METOJIaX MUCCIIEIOBAHUS
BEIIECTB

https://m.edsoo.ru/SSTS5RWKS8

95

Hayunble npuHUIUIIBL
OpraHu3aly XUMUYECKOTO
pou3BoACTBa. [IpombliieHHbIE
CHocOOBI MOTyYEHHsI BaKHEHIITNX

https://m.edsoo.ru/\V4Y20W8UR



https://m.edsoo.ru/O4C5QKBEJ
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BEILIECTB

96

XUMHYECKOE 3arpsA3HCHUE
OKpY>KaroIIeil Cpelibl U ero
IIOCJIEICTBUS

https://m.edsoo.ru/HFYWAQ1VW

97

XHUMHUA U 30pPOBbE YEIIOBEKA.
JlexapcTBeHHBIE CpeCTBA

https://m.edsoo.ru/992MUF415

98

XuMmus numy. Pojibs XuMuu B
o0ecIIeueHnH MMUIIEBON
0€e30IIaCHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

Kocmernueckue u napgpromepHsie
cpencTea. beiToBas Xumus

https://m.edsoo.ru/0V85PPBKW

100

XuMUs B CTPOUTEHCTBE.
Baxneiiime cTpouTeNbHbIE U
KOHCTPYKIIMOHHBIE MaTepHabl

https://m.edsoo.ru/5FEX2N2T3J

101

XUMHS B CEIILCKOM XO35IHCTBE.
Opranuveckrue U MUHEpaIbHBIC
yaoOpeHust

https://m.edsoo.ru/YY395RQAJ

102

Cucremaruszanus u 00001eHne
3HAHUU 110 TEME

https://m.edsoo.ru/IGMSCP0OK9

OBLIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://m.edsoo.ru/HFYWAQ1VW
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ITPOBEPSAEMBIE HA EI'D 10 XUMHUHU TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHHUS OCHOBHOI OBPA30OBATEJIbLHOH
IMPOT'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Konx
NpoBepsieMoro
TpeOOBaAHUA

IIpoBepsiemble TpeOOBaHUS K NPEeAMETHBIM pe3y/ibTaTaM OCBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOM POrpaMMbl CPeHEro 001ero
o0pa3oBaHus

1

Branenue cucremMoil XMMHUUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAECT:

1.1

OCHOBOITOJIATAIOUINE TIOHATHS (XMUMUYECKHHA SJIEMEHT, aTOM, H30TOIIbI,
9JIEKTpOHHAst 000JI04YKa aToMa, S-, p-, 0-3JeKTpOHHbBIE OPOUTAIH aTOMOB,
OCHOBHOE U BO30YXJEHHOE COCTOSSHME aToMa, HWOH, MOJeKyJa,
BaJICHTHOCTD, AIIEKTPOOTPHULIATENHHOCTD, CTETEHb OKHUCJICHHUS,
XMUMHYECKasi CBA3b (OG- W T-CBsI3b, KpaTHbIC CBS3HM), THOpUAM3AIUSL
aTOMHBIX OpOuTasIel, KpUCTAINIMYEcKas pemérka, MoJjb, MOJIIpHas
Macca, MOJSIpHBIA O00BEM, MOJISIpHAs KOHIIGHTPAILUs, PacTBOPHI
(MCTUHHBIE, JUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEpPOIHBIN
cKeneT, (yHKUIMOHAlbHASI TPYIIa, paJuKal, H30MEphl, CTPYKTypHas
dopmyna,  uzomepusi  (CTPyKTypHas,  reomeTpuueckas  (1mc-,
TPAHCU30MEpUs), TOMOJIOTUYECKUH psii, TOMOJIOTH, YTJIEBOJIOPOJIBI,
KHCIIOPOA- M a30TCOJEpIKAIINE COCTHMHEHUS, OMOJIOTMYECKH aKTHBHBIC
BellecTBa (yriaeBoabl, KUPBL, OETKH), MOHOMED, TIOTUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTMHEHHUSI, KPEKUHT, pUGOPMUHT, THIIbI
XUMHYECKUX pPEaKUuil (OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC, 9K30- U
HHIOTEPMHUUECKUE, PEaKIMd MOHHOIO OOMEHa, TOMO- M T'eTepOreHHBIE,
obpaTuMble U HEOOpaTHUMBIE), PACTBOP, DIEKTPOJHUTHI, HEIJIEKTPOIHTHI,
ANEKTPOIUTHYECKAS TUCCOIUAIINS, CTETICHb TUCCOIMALNH, OKUCIUTENb,
BOCCTAHOBUTEJb, JJEKTPOIHN3, CKOPOCTb XHMHUYECKOM  peakiuw,

XUMUYECKOE PaBHOBECHE)

1.2

TEOpPUM H 3aKOHBI (TEOpPUS XUMHUYECKOTO CTPOCHUS OPraHu4YeCKUX
Beuects A.M. bytnepoBa, Teopus 3IEKTPOIUTUUYECKON TUCCOLIMALINH,
[Tepuognueckuii 3axon .M. MennaeneeBa, 3aKOH COXPaHEHUSI MAacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH S3bIK XHMHH, MHUPOBO33PEHUECKHUE
3HaHMSI, JICXKAIME B OCHOBE NMOHMMAaHUS MPUYMHHOCTA U CUCTEMHOCTH
XUMHUYECKUX SIBJICHHH, COBPEMEHHBIEC TMPEJCTABICHUS O CTPOCHUU

BCIIICCTBA HA ATOMHOM, MOJICKYJIIDHOM H HaJIMOJICKYJIAPHOM YPOBHAX

1.3

NpEeaAcCTaBJICHUA 0 MEXaHu3Max XUMHWYECCKUX peaKumZ,

TEPMOJUHAMUYCCKHUX u KHHETHYCCKHUX 3aKOHOMEPHOCTAX nux




MMPOTCKAHUA, O XUMHUYICCKOM PAaBHOBCCUHN, TUCIICPCHBIX CUCTCMAX

1.4

dakToNOrMUecKue CBEICHHS O CBOMCTBaX, COCTaBe, MOIYYEHUH H
0e30maCHOM  WCTIOJB30BAaHUM  BAKHEHIIMX  HEOPTraHUYECKUX U
OPTaHWYECKHX BEHIECTB B OBITY W MPAKTUYCCKOW JIEATEIILHOCTH

YCJIOBCKA

1.5

oOuye Hay4Hble MPUHIUIB XMMUYECKOTO MPOU3BOJCTBA (Ha MpHUMepe
MIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHUaKa, METaHOJa, IepepadOTKu

HeTH)

CdopMupOBaHHOCTh YMEHUM BBISBIISITD:

2.1

XapaKTCpHbIC IIpU3HAKU W  B3aUMOCBA3b N3YyUYCHHBIX HOHHTI/Iﬁ,
MNPUMCHATb COOTBCTCTBYIOIIUC IIOHATHA IIPpU OIHMCAHUU CTPOCHUA U

CBOICTB HEOPTAaHUYECKUX U OPraHUUYECKUX BEIIECTB U UX MPEBpaALCHUIA

2.2

B3aMMOCBSA3b XUMHUYECKUX 3HAHMM C TOHATHSIMHU W TPEACTABICHUSIMU
JIPYTHX MPEAMETOB JUIsl 0OJiee OCO3HAHHOTO TMOHUMAHUS M O0BSCHEHUS

CYIMHOCTHU MATCPUAJILHOI'O0 €AMHCTBA MUpaA

CdhopMUpOBaHHOCTh YMEHUS UCTIOIH30BATh:

3.1

HaUMCHOBAaHUA XHUMHUYCCKUX COG,I[I/IHGHI/Iﬁ MCXKIYHApOAHOro COmr3a
Teopeanecxoﬁ 141 HpHKHaL{HOﬁ XUMHU W TPHUBUAJIBHBIC HAa3BAHUSA
BCIICCTB, OTHOCAIIMUXCA K H3YUCHHBIM KJIaCCaM OpPraHU4YC€CKUX U

HEOPraHWYECKUX COEAUHEHUN

3.2

XUMHMYECKYI0 CHMBOJIMKY JIsI COCTaBJICHUS (OpMYS HEOPraHMYECKUX
BELIECTB, MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJICTHBIX ) ()OPMYIT OPraHUIECKHIX BEIICCTB

CdopMupoBaHHOCTh YMEHHS KJIACCU(PUIIUPOBATD:

4.1

HCOPraHNM4YeCKUue BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTL OCHOBaHHUA H

KpUTCpUHN IJIL Kﬂaccn(l)m(am/m N3y4aEMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHM4cCKUC BCHICCTBA, CaAMOCTOATCILHO BI)I6I/IpaTI) OCHOBaHHsA U

KpUTCpUHN I KJ'IaCCI/I(I)I/IKaI_[I/II/I N3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

N0 pPa3IMYHBIM TIPH3HAKaM (YUCIy W COCTaBy pPEardpyroIINX BEIIECTB,
TerioBoMy  3(PQEKTy peakiuu, W3MEHEHHUIO CTENCHeW OKHCICHUS

OJICMCHTOB, 06paTI/IMOCTI/I peaknuun, y4aCTHuro KaTa.]'II/BaTOpa)

CpopMUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh 3JIEKTPOHHOE CTPOECHHE
aToOMOB (B OCHOBHOM U BO30YXJIEHHOM COCTOSHHMM) ¥ HOHOB
XUMU4ecKuX 3aemMeHToB 1 — 4 nepuonos Ilepuoanueckoit cucrems J1.1.
MeHzeneeBa 1 UX BaJICHTHBIE BO3MOXKHOCTH, UCTIOJB3Ysl TIOHATHS S-, p-,

d-a51eKTpOHHBIE OPOUTANIN, SHEPTETHYCCKUE YPOBHH




ChopMUPOBAaHHOCTh YMCHHS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX MUMU COEAUHEHUH IO

nepuoAaM U rpyrmnmam

ChopMUPOBAaHHOCTh YMEHHUSI COCTaBIISITh YPaBHEHHUS XUMHUYECKHUX

peaKI_[I/Ifl " PACKPbIBATb UX CYIIHOCTD:

7.1

OKHCIIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX pCaKI_[I/Iﬁ IOCPCACTBOM COCTABJICHUA

3JIEKTPOHHOTO OanaHca ATUX PeaKuil

7.2

ypaBHEHHUsI pEaKIUi pPa3IUYHbIX THUIIOB; TIOJHBIE W COKpalIEHHBIC
YpaBHEHHUS peaklUii MOHHOTO OOMEHa, YUUThIBas yCIOBUS, IIPU KOTOPBIX

OTH pCaKIIUH UAYT J0 KOHIA

7.3

peakimii TUAPOJIN3A, PEaKIMidi KOMIUIEKCOOOpa3oBaHUs (HA MpUMEpPE

TUAPOKCOKOMIIJICKCOB IIMHKA 1 aJ'IIOMI/IHI/ISI)

CdopMUPOBAaHHOCTh YMEHUS TIOTBEPKIATh:

8.1

Ha KOHKDETHBIX IIPUMEPAX XapaKTep 3aBHCHMOCTH PEAKLIUOHHON
CHOCOOHOCTH OPraHMYECKUX COEIMHEHMH OT KpPaTHOCTH M TUIA
KOBAJICHTHOM CBSA3M (G- U T-CBS3H), B3AUMHOI'O BIMSHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TaK)K€ OT 0COOEHHOCTEN peanu3aluu pa3indHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKuHﬁ

8.2

XapaKTECpHBIC XHWUMHUYCCKUC CBOMCTBA BCIICCTB COOTBETCTBYIOIIMMMU

JKCIIEPUMEHTaMU U 3alCAMU YPABHEHUM XUMUYECKUX PEAKIIUN

CpopMUPOBAaHHOCTh yYMEHHS XapaKTePU30BaTh COCTAB U BAKHEUIIIHE
CBOIICTBa BEUIECTB, NPUHAIEKAIIUX K OMNpene’I€HHbIM KilaccaM U
rpymnmnam COeAUHEHUH (IIPOCThIe BELECTBa, OKCUABIL, THAPOKCHIbI, COJIU;
YTIEBOAOPOIbI, TPOCThIE SPUPHI, CIUPTHI, (DEHOIIBI, aTbJACTUIbl, KETOHBI,
KapOOHOBBIE KHUCIJIOTHI, CJOXHBIE (UL, KUPBI, YTIEBOMAbBI, AMHHBI,

AMUHOKHCIIOTHI, OCJIKH)

10

C(I)OpMI/IpOBaHHOCTB YMCHUA MPOBOAUTH paC‘{éTLI o XHWMHYCCKHUM
(I)OpMyJ'IElM U YpaBHCHHAM XUMHYCCKUX peaKuHﬁ C HCIOJIB30BAHUCM

(U3NUECKUX BETMUNH:

10.1

Macchl (00bE€Ma, KOTMUYECTBA BEIECTBA) MPOAYKTa PEAKIMHU, €CIIU OJHO
U3 UCXOJHBIX BEIIECTB JJAHO B BUJIE PAacTBOpA C ONPEIEIEHHON MaccOBOI

JI0JIei pacTBOPEHHOTO BEIIECTBA MIIH JIaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccOBOM Wi 00BEMHOM 0, BBIX0/IA MPOIYKTA PEAKLIUU

10.3

TEIUI0BOro 3¢ deKTa peakiuii

10.4

00BEMHEBIX OTHOIIICHHUI Ira30B

10.5

M0 HaXOKACHUIO XUMUYECKOM (OPMYJIbI BEIIECTBA




11

Bnanenue cucremol 3HaHW O METOJAaX HAyYHOTO MO3HAHUS SBJICHUM
MIPUPOJIbI, UCTIOTIB3YEMBIX B €CTECTBEHHBIX HAayKaX U YMEHHUE MPUMEHSTh
9THU 3HAHHUS TIPU IKCIEPUMEHTATLHOM HCCICAOBAHUM BEIIECTB W IS
OOBSICHEHUS! XMMHYECKUX SBJICHHM, HMEIIIUX MECTO B TPUPOJIE,

HpaKTI/I‘-ICCKOI\/’I JIeSITEILHOCTH YSJIOBEKA M B IOBCEIHEBHOM JKU3HU

12

CpopMHpPOBAaHHOCT, YMEHHS NPUMEHSTH (UCHOIB30BATh) 3HAHUS O
COCTaBE M CBOMCTBaxX BEILECTB JJIsI 3KCIHEPUMEHTAIbHOU MPOBEPKU
TUINIOTE€3 OTHOCHUTEIbHO 3aKOHOMEPHOCTEW MPOTEKAHUs XUMHUYECKHX
peakuuMidi W NPOrHO3UPOBAHUS BO3MOYKHOCTEH UX OCYIIECCTBIICHHUS;
CUCTEMHbIE€ XMUMHMYECKHE 3HAHUs ISl OOBSICHEHHS M IMPOTHO3UPOBAHUS
SBJICHUI, WMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOMAY; IS MPUHATHS

IPaMOTHBIX pelIeHUH TpoOJIeM B CUTYalusIX, CBA3aHHBIX C XUMUEH

13

CchopMUpOBaHHOCTh YMEHHS IUIAHUPOBATH M TPOBOIUTH XUMHUYECKHIA
9KCHEPUMEHT (MOJy4YeHHEe M H3Y4YEeHHE CBOICTB HEOPraHMYECKHX U
OpPraHMYEeCKHX BEIIECTB, KAa4YCCTBEHHBIC pEAKIMU  YIIIEBOJOPOIOB
pa3MUYHBIX KJIACCOB M KUCIIOPOACOJACPIKAIINX OPTaHHMYECKHX BEIICCTB,
pelICHHEe  OJKCICPUMEHTATbHBIX  3a7ad [0  paclO3HABAHHIO
HEOPraHMYECKUX M OPraHMYECKHX BEUIECTB) C COONIOICHHEM IPAaBUI
O6e3omacHOro  oOpamieHuss € BellecTBaMH M J1JaOOpaTOPHBIM
obopynoBanueM; (HOpPMYITUPOBAThH IEJIA UCCIICIOBAHMS; TIPEJCTABIIATh B
pasnmuuHOW (GopMe pe3yJbTaThl JKCICPUMCEHTA, aHAJTM3HPOBaTh |

OLCHUBATh X JOCTOBCPHOCTH

14

CdhopMUPOBAaHHOCTh YMEHHSI OCYIIECTBIIATH II€JICHANPABICHHBIM MOUCK
XUMHYECKOW HH(DOPMAIH B pa3IMYHBIX HCTOYHHKAX (Hay4YHAs U y4eOHO-
Hay4Has IHTeparypa, CpecTBa MacCoOBOM HHPOpMaIHH, ceTh IHTepHeT n
JpyTUe), KPUTHUYECKU aHAJIM3UPOBATh XUMHYECKYI0 HWH(POPMAITHUIO,
nepepabaTeiBaTh €€ W HCIOJBL30BaTh B COOTBETCTBUU C IOCTABICHHOMN

y4eOHOM 3a1aueit

15

CopMHPOBAaHHOCT,  YMEHHS MPOTHO3MPOBATH, AHATU3UPOBATh U
OIICHUBaTh HMH(OPMAIIMIO C TMO3UIMI HKOJIOTHYECKON Oe30macHOCTH
MOCJICJICTBUN OBITOBOM W TPOHM3BOICTBECHHOW JNIEATEIHHOCTH YEJIOBEKA,
CBSI3aHHOM C TiepepabOTKON BemecTB;, C(HOPMHUPOBAHHOCTH YMEHHA
OCO3HaBaThb  ONACHOCTb  BO3ACHCTBUS  HA  JKUBBIE  OPraHU3MBbI
ONpEACNEHHBIX BEIIECTB, IOHMMAas CMBICI TIOKa3aTessd MpeaesIbHOM
JOIMYCTUMOM  KOHIIGHTpAIlMKM, W TIOACHATh HAa TPUMEpPAX CIIOCOOBI
YMEHBIIICHUS U MPEIOTBPAILCHHS UX BPEHOrO BO3JACHCTBUS HA OpraHu3M

YCJIOBECKA




HEPEYEHDB 2JIEMEHTOB COAEPXAHMUS, IPOBEPAEMBIX HA EI'D
11O XUMHUHN

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUS

TeopeTnyeckrne OCHOBBI XUMHH

11

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTpoeHMs aroMa. PacmpeneneHue
9JIEKTPOHOB IO 3HEpPreTHUecKuM ypoBHAM. Kiaccudukamms XUMHUYECKUX
aeMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTUYECKUX YPOBHEH aToMoB (S-, p-, d-
sneMeHToB). OCHOBHOE M BO30YXAEHHOE COCTOSHUSI aTOMOB. OJIEKTPOHHAS

KoH(puUrypamus aroma. BaneHTHbIE 371€KTPOHBI

1.2

[leppoguueckas cucrema xumudeckux dsieMmeHroB JI.MI.  Menneneesa.
®usznueckuit cmbica [lepuonnueckoro 3akona (.M. Menneneesa. I[Ipuunnsl u
3aKOHOMEPHOCTU M3MEHEHMsSI CBOMCTB D3JIEMEHTOB W HMX COEAMHEHUH 110
nepuoJaM MU TIpynnaM. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB IPOCTHIX

BCIICCTB, BOAOPOAHBIX COGHHHCHHﬁ, BBICIINX OKCUAOB U TUAPOKCHUIOB

1.3

BanentHOCTB. QHGKTpOOTpI/IHaTCHBHOCTB. CreneHb OKUCIICHUS

1.4

Bunbr xumudecko cBsi3u (KOBaJICHTHAs, HOHHAS, METAJUTMUECKas, BOJAOPO IHAS)
U MeXaHU3MBbI €€ 00pa3oBaHus. MexXxMONeKyIsIpHbIEe B3auMoeiicTBus. BemecTBa
MOJEKYJSIPHOTO ¥ HEMOJEKYJISIPHOIO CTpO€HHUsA. THMbl KPUCTALTUYECKHUX

peméToK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTATUINYECKOU PEIIETKU

1.5

XumMu4yeckas pcaknus. Knaccn(bmcauwl XUMHYCCKHX pCaKI_[I/Iﬁ B

HeOpFaHHqCCKOﬁ n OpFaHH‘{CCKOﬁ XUMUHU. 3aKOH COXPAHCHUA MACChI BCIICCTB

1.6

CxopocTb peakiuy, €€ 3aBUCUMOCTh OT pPa3InYHbIX (aKTOPOB

1.7

TemnoBsie 3(h(hekThl XUMUYECKUX peakiuil. TepMOXUMHYECKUE ypaBHEHHS

1.8

O6paTI/IMLIe pCakuunu. XHUMHUYECKOE PaBHOBCCHC. q)aKTopBI, BIMAIOIIMEC Ha

COCTOsIHME XUMUYeCcKOro paBHoBecus. [Ipuniun Jle latense

1.9

SHGKTpOHI/ITI/I‘IeCKaﬂ Juccounanus. CunbHble U cia0ble OJICKTPOJINUTHI. Cpez[a
BOOHBIX PpPAaCTBOPOB BCHICCTB: KHCIIAA, HeﬁTpaﬂbHaﬂ, meao4YHas. Crernenb

Jucconuanuy. Peakiuu HOoHHOTO oOMeHa

1.10

IMupponus coneit. Monnoe npousseneHue Bojbsl. Bogoponnsiil mokazatens (pH)

pactBopa

1.11

CnocoObl BBIPAKCHUSA KOHLICHTPAIIUN PACTBOPOB: MACCOBAA TOJIA paCTBopéHHOFO
BCIIECTBA, MOJIIPpHASA  KOHUCHTpALUA. HacpinieHHple MW HEHACBIIICHHEIE

pacTBOpPHI, pacTBOPUMOCTh. Kpuctaimoruaparsl

1.12

OKHUCIUTENbHO-BOCCTAHOBUTEIBHEIC pCaKkuuu. IloBenenue BelmecTB B cpeaax ¢

pasHbIM 3HaYeHHEeM pH. MeTobI 3JIeKTpOHHOTO OaaHca




1.13

DJEeKTPOIIN3 PACTBOPOB U PACILIABOB COJICH

OCHOBBI HCOpFaHquCKOﬁ XHUMHHU

2.1

Knaccudukanus HeopraHn4ecKux coenHeHnid. HoMeHkIaTypa HeopraHu4ecKux

BEILIECTB

2.2

XUMUYECKHE CBOMCTBA BaKHEHIIMX METAIJIOB (HATpUM, KaJud, KalbIUi,
MarHui, aJlOMUHUM, IIUHK, XpOM, KeJe30, MeIb) U uX coeauHeHuil. OOmue

CIIOCOOBI IMOJIYUCHHA MCTAJIJI0B

2.3

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTCHOB, CEpPBI, a30Ta,
dochopa, yrmepoga M KpEeMHHUS) M HUX  COEAMHEHUH  (OKCHIOB,

KHCJIOPOJICOACPIKAIIMX KHUCIIOT, BOJOPOAHBIX COCTMHEHU )

2.4

I'emeTnueckas CBs3b HCOPraHNYCCKUX BCIICCTB, ITPUHAMJICKAINX K Pa3JIMIHBIM

Kj1acCcaM

2.5

N nentudukanus HeopraHuueckux coequHeHnil. KauecTBeHHBIC peakiny Ha

HEOPTraHN4YCCKHUE BCIICCTBA U NOHBI

OCHOBBI OpPraHU4YeCKON XUMUHU

3.1

OCHOBHbIE TIOJIOKEHUSI TEOPUHM XUMHUYECKOTO CTPOCHUS OPraHUYEeCKUX
coemuHeHnii A.M. BytiepoBa. YriepoaHblii CKeJIET OPraHMYEeCKOW MOJIEKYJIbI.
KpaTHOCTh XMMHUYECKOW CBSI3U. S- U p-CBI3U. SP3-, SP2-, SP-TUOpMAM3ALUU
opbuTaneil aToMOB yriepoja. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus MoJiekyi. ['omonoru. ['omonoruyeckuit psa. Mizomepus u u3oMepbl

3.2

[MonsiTme o  QyHKuuoHanbHOM  Tpymme.  OpueHTtanmoHHble  3(PdEKTHI

3aMECTUTEIIEN

3.3

[IpencraBienne o KiaccupuKanMy OpraHMYecKkux BemecTs. HoMeHkiaTypa
OpraHMYeCKMX COEAMHEHUN (CHUCTEeMaTHYecKas) M TpHUBHAJIbHbIE Ha3BaHUS

BaKHEHIIINX HpeﬂCTaBHTCHCﬁ KJIaCCOB OPTaHNYCCKUX BCIICCTB

3.4

CB0OOTHOpAaIUKAIBHBIA W HMOHHBIM MEXaHW3Mbl peakiuu. I[loHsaTue o

Hykseoduie u anekrpopuie. [Ipasmno MapkoBaukoBa. [Ipasuiio 3aiinieBa

3.5

Ankanpl. XMMHUYECKHE CBOMCTBA aJIKAHOB: TaJIOTEHUPOBAHUE, JACTUIPUPOBAHUE,
TEPMHUYECKOE pa3JIOKEHUE, KPEKUHI, Hu3oMepusanus, ropenue. Ilomyuenue
ankaHoB. llukmoankanpl. Cneunduka CBONCTB LMKIOAIKAHOB C MAaJlbIM

pPasMEpoOM IUKIJIA. Peakmun MPUCOCAUHCHUA U PAAUKAJILHOI'O 3aMCIIICHUA

3.6

AnkeHbl. XMMHUYECKUE CBOMCTBA: PEAKIMHU MPUCOCIUHEHUS (TaJIOTCHUPOBAHUE,
TUAPUPOBAHUE, TUIPOTraIOTeHUPOBAHUE, THIpATallls), TOPEHUs, OKHUCICHUS U
nojauMepuzaivy. I[IpoMblnuieHHbIe M J1TAOOpAaTOpPHBIE CIOCOOBI  MOJTYYECHHUS

AJIKCHOB

3.7

AJ'IKaI(I/ICHBI. XUMHUYecKHe CBOMCTBa AJIKAaJIMCHOB: PCAKIUU NPHUCOCAUHCHUSA




(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHsT U noiaumepuzauuu. llomyuenue

AJIKaJHUCHOB

3.8

AnkvHbl. XMMUYECKHE CBOMCTBA: peaKIMK MPUCOEINHEHUS (raJIor€HUPOBaHUE,
TUIPUPOBAHUE, TUApPATALUs, T'MAPOraJoreHUpPOBaHUE) KaK CHOCO0 IMOJTydyeHUs
[IOJIMMEPOB M JAPYTHUX IOJIE3HBIX NPOAYKTOB. Peakumm 3ameienus. I'opeHue
aleTUIIEHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH JIJIsl CBAPKHU U PE3KU

MCTaJlII0B. HpI/IMeHeHI/Ie alcTujiICcHa

3.9

Apenbl. XuMHYeCKHEe CBOWCTBa O€H30Ja: peakuuu dDIEKTPOPHIHLHOTO
3aMellleHusl, NpUcoenuHeHus: (TUAPUPOBAHUE, TaloreHHpoBaHue). Peakius
roperusi. OcoOEHHOCTH XMMHYECKHUX CBOMCTB Tosyoia. [lomyuenue OeH3omna.
OcobOeHHOCTH XMMHYECKHX CBOWCTB cTHposia. llomumepusamus cTupona.

CnocoObl noxy4YeHHs U MPUMEHEHUE apOMaTUUYECKUX YTIeBOI0POJIOB

3.10

Cnuptel.  IlpenenbHble  OJHOATOMHBIE CHOUPTHI. XHUMHYECKHE CBOWMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCO0  YCTaHOBJEGHUS  HAIW4YUs
THJIPOKCOTPYIIBI, C  TaJOr€HOBOJAOPOAAMHM  KaK  CIIOCOO  MOJTy4YeHHs
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJIsIpHas aeruaparauus. Peakuus ropenus.
[Tonyuenne oTaHona: peakuuss OpOXKEHUS TIIIIOKO3bI, THJIpAaTalys ATUIICHA.
OTUIEHIVIMKONIb U TJIMLEPUH KaK MPEACTaBUTENN NPEAECIIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®deHon. XUMHYECKHE CBOMCTBA (bCHOJ'Ia (peaKI_II/II/I C HATpUucM, TUAPOKCUIOM

HaTpus, OpomoMm). [lomyuenue genona

3.12

Anbreruapl. XUMHUYECKUE CBOWCTBA NPEICIbHBIX AbJCTHAOB: TMIPUPOBAHUE;
KAueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO Tpymnmy (peakius «cepeOpssHOro
3epkanay, B3aumojeiicteue ¢ ruapokcugoM menu (II). [Momyyenue npenenbHbIX
QJIBJICTU/IOB: OKUCJIEHUWE CHUPTOB, TUApaTalus aueTWiIeHa. ALETOH Kak

MMPpEaACTAaBUTECIIb KETOHOB. OcobeHHoCTH PpCaKkn OKHCJIICHHUA allCTOHA

3.13

KapOonoBbie KHCTOTHI. XWUMHYECKHE CBOWCTBAa MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MyPaBbUHOW KHUCIIOTHI.
[Tonyyenue mnpeaenbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT: OKHCJICHHE
AJIKAaHOB, aJIKCHOB, HepBI/I‘IHBIX CHI/IpTOB, AJIbACTUI0B. BI)ICIHI/IG HpeILGJIBHI)Ie nu

HeTpe/IeIbHbIE KapOOHOBBIE KUCTOTHI

3.14

Cnoxnble 3¢upbl U kupbl. CrHocoObl MOJyYEHHs] CIIOXHBIX 3(QHUPOB.
O6patuMocTh peakuuu dTepudukanyu. [IpuMeHeHue CI0XHBIX 3(UPOB B
NUIIEBOW M Tap(dIOMEpHON NPOMBIIIICHHOCTH. JKUpBI Kak CIOXKHBIE 3(UPHI
TJIUIEPUHA U BBICHIMX KapOOHOBBIX KHCIIOT. XHMHYECKHE CBOMCTBA YKHUPOB:
THJIPUPOBAaHUE, OKHCJICHHE. [ MApOnN3, WIM OMBUICHHE, XUPOB KaK CIOCO0
NPOMBILIICHHOTO TMOJYYEeHUsI COJIEH BBICHIMX KapOOHOBBIX KHCIOT. MbUIA Kak

COJIM BBICHIMNX Kap6OHOBLIX KHCJIOT




3.15

XUMHUECKHE CBOMCTBA TJIIOKO3BI: PEAKIMW C YyYaCTHEM CIHPTOBBIX U
QIIBJIETHIHON TPYNII U MOJIOYHOKHCIOE OposkeHue. [IpuMeHeHue TitoKo3bl, e€
3HaYCHHE B XKM3HEACATEILHOCTH OpraHu3Ma. Jlucaxapuabl: caxaposa, MajibTo3a.
BoccranaBnuBaroniie W HEBOCCTaHABIMBAIOIIME AMcaxapuabl. [ 'uaposnus
nucaxapunoB. [lonucaxapuasl: kpaxmai, rimkoreH. CTpoeHHe MaKpoMOJIEKYJ
Kpaxmaina, [JIMKOTeHa W Ie/unoio3pl. (Pusnueckue CcBOMCTBA Kpaxmana u
IEJUTIONO3bl. XMMHWYECKHE CBOMCTBAa Kpaxmaja: THIPOJIU3, KaueCTBEHHAs
peaknusi ¢ MOoA0M. XHMHUYECKHE CBOMCTBA IIEIUTIONO3BI: THAPOJIH3, MOIy4YCHHE
3¢upoB wnemwmono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

alleTaTHBIN IIEIK)

3.16

AMUHBI. AMHHBI KakK OpraHU4CeCKUC OCHOBAHUS: PCAKIUU C BOHOﬁ, KHCJIOTaMU,
pakuud TOpPCHUA. AnunuH Kak MNpeaACTaBUTCIIb aAPOMATHUYCCKUX AMHUHOB.
XUMHUYECKHE CBOMCTBA aHWIMHA: B3aUMOACHCTBHUE C KHCJIOTaMH, 6pOMHOI>'I
BOI[Oﬁ, OKHCJICHHC. HonyquI/Ie AMHWHOB  AJIKHJIMPOBAHHUEM aMMHakKa H

BOCCTAHOBJICHUECM HUTPOIIPOU3BOIHBIX YIITICBOAOPOAOB

3.17

AMUHOKUCIOTBI U O€NKHu. AMHHOKHCIOTHI Kak aM(OTepHbIE OpraHMYECKUe
coemuHeHMs. OCHOBHBIE AMHHOKHCIIOTHI, OOpa3zyromue Oenku. XUMHYECKUe
CBOICTBa OENKOB: THAPOINN3, JACHATypallvs, KaueCTBEHHbIC (IIBETHBIC) PEaKIUU

Ha Oenku

3.18

CTtpoeHne u CTpyKTypa NOJMMEPOB. 3aBUCUMOCTb CBOMCTB IIOJUMEPOB OT
CTpoeHUs: MojeKyl. (OCHOBHBIE CHOCOOBI TMONTYYEHHsS BBICOKOMOICKYISIPHBIX
COCIMHEHHI: peakIMu MOJUMEPHU3alMd U TOoJUKOHAeHcarmu. Krnaccudukamnus

BOJIOKOH

3.19

W nentudukaius OpraHMuecKux COeIMHEHUH. Perienne sxcrnepruMeHTaIbHbIX

3aa4 Ha paCliO3HABAHUC OPraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBsI3b MCKAY KJIaCCaMU OPraHUYCCKUX CO@I[I/IHCHI/Iﬁ

XUMHS U KU3Hb

4.1

XuMmuss B TIOBCEIHEBHOHM km3HH. [IpaBuia Oe3omacHOl pabOTHI C EIKUMH,

TOPHOYMMHA U TOKCUYHBIMU BCHICCTBAMU, CPCACTBAMU OBITOBOI XMMUHU

4.2

XuUMUS U 300pOBbE. XUMUSI B MEIMIIMHE. XUMUSI U CEIbCKOE XO3MUCTBO. XUMUS B
NPOMBIIUICHHOCTH. XUMHS U JHEPreTHKa: MPUPOTHBIN M MOMYyTHBIM He(TIHON
rasbl, UX COCTaB U ucrojb3oBaHue. CocraB HeTH U e€ nepepaboTka (IPUPOTHBIE

MCTOYHUKH yTJIEBOAOPOIOB)

4.3

XUMHUA ¥ JKOJOTHs. XHMHUYECKOE 3arpsi3HEHUE OKPYIKAIOUIEH Cpelbl M €ro
nocneactus. Oxpana ruapocdepsl, mouBbl, arMochepsl, (Giopbl U ¢GayHbl OT
XUMHU4ecKoro 3arpsiHeHus. IIpobimema OTXOJOB M MOOOYHBIX IMPOJYKTOB.

AJ]LTCpHaTI/IBHLIC HUCTOYHUKHU SHCPTHUU




OO0mue mpencTaBiICHUS O MPOMBIIIICHHBIX CIOC00aX TOMYYSHHS] XUMHUYECKHUX

BEIIECTB (Ha IpHUMepe NPOM3BOJACTBA aMMHaKa, CEpPHOM KUCIOThI). UépHas u

4.4 uBeTHasgs  Metautyprusi.  CTeKJI0O W CHJIMKAaTHas  NPOMBILIIJIEHHOCTb.
[Ipombinennas  opranuueckas  xumusa.  Cblpp€ Ui OpraHU4ecKOM
MPOMBIILIEHHOCTH

5 Turmbl pacuéTHBIX 3a/1a4
51 Pacuérer Mmaccel BenecTBa uiin 00bEMa ra3oB 10 W3BECTHOMY KOJIHYECTBY
' BEIIECTBA, Macce WIH 00bEMY OJJHOTO U3 YYaCTBYIOIIMX B PEAKIIUH BEILIECTB

5.2 Pacuérel TeroBoro 3¢ dexra peakiuu

5.3 Pacuérbl 00EMHBIX OTHOIICHH Ta30B MPHU XUMUYECKUX PEAKITUAX

5.4 Pacuérer Mmaccel (00bEMa, KOTMYECTBA BEIIECTBA) MTPOYKTOB PEAKIIUH, SCIIH

' OJTHO M3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH )
55 Pacuérel MmaccoBo# i 00bEMHOM JTOJIM BBIX0JIA TTPOIYKTA PEAKIIUHA OT
' TEOPETUIECKH BOSMOYKHOTO
Pacuétel maccel (00bEMa, KOTMUYECTBA BEIIECTBA) POAYKTA PEAKINH, €CITU
5.6 | 04HO U3 BEIIECTB AaHO B BUJIE PACTBOPA C ONPENEIEHHON MacCOBOM 10I€el
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuétel ¢ ucrnonb30BaHMEM HNOHATHN «MACCOBAs OJS», «MOJIAPHAS
' KOHIEHTPALH», «PACTBOPUMOCTH»
Haxoxnenre MosieKyIsipHOi (pOpMYITbI OpTraHUIECKOTO BEIIECTBA IO €T0
5.8 | IUIOTHOCTH M MACCOBBIM JOJISIM JIEMEHTOB, BXOAIIUX B €T0 COCTAB, HIIH IO

IPOAYKTaM CrOpaHHs




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YHEHUKA

» Xumus Jj1s1 3HATOKOB. YTIyOneHHbIN ypoBeHb. 10 kiacc: YueOHUK B IBYX
yactsx; 1-e uznanue OpxekoBckuid [1LA., boposckux T. A., TutoB H.A.
O6miecTBO ¢ orpanndeHHoON 0TBeTCTBEHHOCThIO «DU3TEX YUEBHUK»

* XuMHsl 17151 3HATOKOB. YTIIyOJIeHHBIN ypoBeHb. 11 kiacce: YueOHUK B ABYX
yacTax; 1-e uznanue OpkekoBckuii [1.A., bopoBckux T. A., JlobanoB A.B. u
apyrue OO0uiecTBo ¢ orpannyeHHoi orBeTcTBeHHOCThIO « DU3TEX YUEBHUK»

» Xummus, 10 xknace/ I'abpuensa O.C., Octpoymon WN.I'., Cnankos C.A.,
AxnmonepHoe obmectBo «M3narenbctBo «IIpocBenienue»

» Xumus, 10 xnacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; mon penaknueit Jlyauna B.B., O6miecTBo ¢ orpaHM4eHHON
0oTBETCTBEHHOCTHIO «JIPODA»; AxkunonepHoe obdmiectTBo «M31aTeascTBO
«IIpocBenieHue»

» Xumus, 11 xnacc/ I'abpuensu O.C., Octpoymon WN.I'., CnankoB C.A., JIEéBkun
A.H., Akunonepnoe o6miectBo «M3narensctBo «IIpocBemienne»

* Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., JIpoznoB A.A., JIlyaun B.B.;
nox penakunuei Jlyauna B.B., OO1iecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO
«IPODA»; AkninonepHoe obmectBo «M3narenbcTBo «IIpocBerienne»
[Tepuognueckas cucrema xumuueckux 3mneMeHToB .M. MenneneeBa
Tabnuia pacTBopuMoOCTH

Psnn akTUBHOCTH METaLJIOB



METOIANYECKUE MATEPUAJIBI AJIS1 YYUTEJSA

1) l'opkosenko M.1O. IToypounsie pazpadbotku no xumuu. 10 kiacc.

2) I'abpuensa O.C. Xumus. 10 kmacc: KOHTPOJIBHBIE M ITPOBEPOYHBIE PAOOTHI K
y4eOHUKY

O.C. I'abpuensna «Xumus. 10 kiacc. YriryOJeHHBIM YPOBEHBY

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
HMHTEPHET
https :// content . edsoo . ru / lab / subject /4

https :// www . youtube . com / watch ? v =18 GKghHjex 8






