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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHETro o01ero
obpazoBanusi(POIl COO), npeacrapnenHsix B denepaabHOM TrOCyJapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanuy, peamu3yIOMIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHU «CrTpaTerun pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoj 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JIU(DPEepeHIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOAMMYIO IS
ajanTauy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAKXKe IS
OpOAODKEHUs OOydeHHUsi B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJHOW U3 TPUOPUTETHBIX JUCLMILUIVH.

B mporpaMme 1o XMMHM Ha3HAa4€HUE MNpeaMeTa «XHMHS» IOIydaeT
HOJpOOHYI0  MHTEpPIPETALMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJieH, colepkKaHus,
pe3ysnbTaToB O0yueHUs M TpeOOBAHMN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CIEAYIOLIME BBIMOJIHSIEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peajau3alusi KOTOpoil oOecredynBaer
NOJlyYE€HUE NPEJCTaBICHUS O UENsIX, COJIEp)KaHWHU, oOullel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3Yy4aeMoOro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLHIIOB CTPYKTYPUPOBAHUS M IOCIENOBATEIBHOCTU
U3y4eHUs Y4eOHOro Marepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectanud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGn€HHOTO U3yUEHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE IPEAMETHOE COJAEPKAHHE, 00S3aTEIbHOE
JUIS HW3y4YeHUsT B paMKaxX OTAETbHBIX mpoduieii, mnpegycMaTpuBaeT
pacnpenesneHue M CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpejielieHue y4yeOHOro BpPEMEHH, PEKOMEH]IyEMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALNIO 1IeJIel U 3a]a4 U3yUeHHUs MpeaMeTa
Ha yTiTyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUS, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MpOrpaMMBbl CpeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TakXKe C y4E€TOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  OOYyYalOLIErocss IO OCBOCHHIO
CoJlep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XUMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOM MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEP)KaHMs y4eOHOro MpeameTa
«XuMusg» OCTa€rcss BO3MOXKHOCTh BBIOOpAa €ro BapUaTUBHOM COCTaBIISIOLIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOentryanbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M YINIyOJIEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoOBaHHOTO O0yYEeHHUS Ha YpPOBHE CpeIHero oOiiero oOpa3oBaHUs
XMMHSI HA YpOBHE YINIyOJNEHHOrO U3yYeHHs HalpaBiIeH Ha peanu3alfio
NPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  JTalloM  MOJYYEHUs  XHUMHYECKOIro
oOpa3oBaHMsI B paMKax W3YYCHHs CHEIHAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeaAMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIINX ONpeNeAEHHbIN Mpoduih
0oOy4eHHsl, B TOM YUCJIE C MEPCIIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuiit ®I'OC COO Kk miIaHUpPYyEeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTPpaMMBI  CpPeAHEro oO0Iero oOpa3oBaHHS
U3y4yeHUe ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLHUAIBHOIO PAa3BUTHUS OOyyaroummxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3aluu y4eOHOro TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu  nipeamMeTa «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4eHHUs
ABIAIOTCA YIIIyOnéHHble Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoIX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJACpPKAaHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 33 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznuuusax 06a3oBoro W yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETa.

OcHoBy coaepxaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKass XHMHs» COCTABISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJn€éHHOM YpOBHE H3y4eHMs MpeaMera oOecreuyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HMX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuku. HM3ydenme mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUSAX O CTPOEHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHsAeTcs  (GOopMUpOBaHMEM  TIPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLIECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUM yaenseTrcsa 0co00e BHUMaHKUE BONPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yriayO0aEHHOTO YPOBHS M3YUYEHUS ISl KJIACCOB ONpeeEHHOro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [JONOJHEHHH K oOumel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHHE CMEKHbBIE NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpeMeTa B JaHHOM Cllyyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB M TEOPHUH B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAss Teopusl (MOJEKYJisspHas Teopusi B (U3UKE), 3aKOHBI COXPAHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHMM IpeaAMETa Il KIACCOB XHUMHKO-
Oounonornueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xuMuss. B 3TOM cimydae mpedocTaBisieTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOJAT, K HPUMEPY, TaKHUE
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. [Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAaxX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy)KaT OCHOBOM [UIl WU3y4YEHHs
CYILITHOCTH TPOIECCOB (DOTOCHHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlnEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C YUEOHBIMHU MPEIMETAMHU.

[Ipn u3ydyeHun yuyeOHOro mnpeaMera «XuUMUs» Ha YIIIyOJIEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oOuiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3a7jauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSI (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYyphl. Pemenue
TOM 3a7aud Ha YDIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMeTa MpPeIoiaraet
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl pojsu B oOecrneueHuu
YCTOMYMBOIO  pa3BUTUSA  YEJIOBEYECTBA: B  PEIICHHMH  IpoOsem
HKOJIOTUYECKOM, PHEPreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HUCTOYHUKOB YHEPTUH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHOI Cpefe;

e OCBOCHME CHUCTEMBbl 3HAHUW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTeCTBEHHO-HAYYHOM KapTHHBI MUpa: (GyHIaMEHTaIbHbIX
IIOHATUN, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUs XMUMHUYECKUX PEaKUHH, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OLINX
Hay4HBIX NMPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN UIsI OOBSICHEHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHECHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIM3a U OIICHKHU C MO3UIIMKA SKOJIOTHUECKONW 0€30MaCHOCTH TIOCICACTBUN
OBITOBOI M MPOU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIECTB;

yriyOJieHne  TPEACTABICHHM O  HAy4yHbIX  METOJax  IO3HaHuS,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHHUS XUMHUYECKUX SBJICHHUM, WMEIOMNUX MECTO B
MPUPO/JIE, B MPAKTUYECKOU JIEITENBHOCTH U NOBCEIHEBHOM KU3HHU.

B mnnmaHe peanu3anuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs NMPU U3yUYCHUHU
npeaMera  «XUMHUS» Ha  yIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LT U 33Ja4H, KaK:

BOCIIUTaHUE YOSXKJAEHHOCTH B TO3HABAEMOCTH SBJICHUU IMPUPOJIBI,
YBOKEGHHS K TMpoOllecCy TBOpPUYECTBA B 00JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO MW IIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIIBHBIX HHTEPECOB, MHTCIICKTYAIbHBIX M TBOPUYCCKUX
criocoOHOCTeW oOyuaromuxcsi, (QopMHpOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpPa30BaHMIO M HEMPEPHIBHOMY OOpPa30BaHHIO KaK
YCJIOBHUIO YCHENTHON MPOo(EeCCHOHAIBPHON M OOIIECTBEHHOM JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMHpOBaHUEe yYMEHUH W HaBBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHUS,
Pa3BUTHE IKOJIOTHICCKOU KYJIbTYPhI, IPHOOPETEHHE OIMBITa OOIIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOM JESITEIIbHOCTH.

OO6miee 4KciIo 4YacoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha yTIIyOJICHHOM
YpPOBHE CcpeaHero obiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriaepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBIM M JJOHOPHO-
aKLUENTOpHbINM). THUIBl MEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, 1BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUMHEHUU. MOoneKyasipHble W  CTPYKTypHbIE  (HOPMYJIBL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe AH(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenre o KilaccupUKAMK OpraHuyeckux BeniecTB. IlloHatue o
bynkuuoHaapHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHocT W KiaccuUKalUs OpraHUudeckux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBneHue, OOyIJIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHHE MOJENIECH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MEpHS. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTtanel yriaepona, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JErUIPUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOTIO 3AMEILIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKUX CBOMCTB MajibiX (IUKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ  AlKEHOB, Sp-
rudpuan3aIys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIHMH IPUCOEAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHUs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, MMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popmMmysa, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIECHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctupoia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrojib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATATUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpoayxTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIleHUs] TalloTéHa Ha THAPOKCOTPYNIYy, HUTPOrpyNy, IHAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUe IUTaIOT€HATIKAHOB C MAarHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
n3ydeHue (QU3NIECKUX CBOWCTB YTIICBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HDTWICHA U
M3YUCHHUE €ro CBOMCTB, O3HaKOMiIeHHE ¢ KoJuieKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIacTMacC, KayuyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYII
YIJIEBOJIOPOJIOB U FaJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIEKyn (Ha MpuUMepe
METaHoJIa W J3TaHojda). ['oMonorumdeckuit psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kinaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakiysi Ha OJHOATOMHBIE CIIUPTHI. [[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOMy4YeHHs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XUMHYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEAKLUH 3aMEIICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne 0 MexaHU3ME peakiuil HYKJIeO(QUILHOTO 3aMEIICHHUS.
JlefictBue Ha opraHu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI H
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sb!I osrydeHus: U npuMeHeHue gperomna. @enonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepusi U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB H
KETOHOB. XMMHUYECKHME  CBOICTBA  aIbJETWJAOB U  KETOHOB:  PEAKLUUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
Crioco0b!I OJTy4eHUs1 U IPUMEHEHHUE alIbJAETUA0B U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCTIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHble CBS3H MEXITY
MOJIEKYyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U aPOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMHUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrIocoObI OMyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, pU3NYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

Mp11a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA U HaxOoxkaAeHHE B npupoje. DoTocuHTEs.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
Ipynn, COUPTOBOE M MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHHe TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTO3a U
JaKkTo3a. BoccTaHaBnMBamIMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. I 'uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmasna M LEJUIKOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIyYeHHe 3PUpoB LeiToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX IPEBPALLCHUNA:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AaUMOJECHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHONW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCHOJb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(Il)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue CBOWMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), Bzaumonerncreue
KpaxMalia ¢ MOJIOM, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE ADUPBD».

A3oTcoaep:Kale OpraHuvecKue coeAUHEeHUsI.

AMUHBI — OpraHUYecKre MPOoU3BOJHbIE amMmmHuaka. Krnaccudukanus aMHHOB:
anudaTUYecKue M apoOMAaTHUYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmonekyin, odmas (opmyna, U30MepHsi, HOMEHKIATypa U (QU3NUYecKue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MoJieKyJie aHWInHA. OcOOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE amudarhuyeckux aMuHOB. llonydyeHue aHwIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTEIH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @uU3NYecKue CBOWCTBA AMUHOKHCIOT.
XHUMHYECKHE CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benkn kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLMU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3yYEHHUS BELIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakuuu Ha O€NKH, pelIeHWEe OHKCICPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A3zoTcoaepxaue OpPraHWYeCKUE  COCOUHEHUS» U «Pacrnio3HaBanue
OpPTraHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/JIAPHBIE COeIMHEHHS.

OCHOBHBIE TOHSATHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALINN, CPEIHAS MOJIEKYIApHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[TomumepHbie Matepuanbl. I[lmactmacchl  (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIdTUICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
O3HAKOMJIEHUE C 0o0Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxaenue MoJiekyJsipHO (OpMyJibl OPraHUYECKOTO COCIUHEHUS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIAPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIUM HMCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpPENEICHUE AOJIM BBIXOJA MPOAYKTA PEAKLIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peannsanust MeXIpeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCyIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, TMPOTOH, HEUTPOH, MOJICKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: moje3Hple HCKOMAEMbIe, TOILTUBO.

TexHomOrUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYEeCKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaims XuMrUuecKix 3J€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM  OpOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPALIMTU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATEIBHOCTbD.

Ilepunonnueckuit 3akoH U Ilepuoanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuomnueckor CUCTEMBI
XAMUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKOM CBSI3U: KOBAJIECHTHAsl, WOHHAs,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JauHa cBs3U. [1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMoNeKyJIIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHAILIMOHHON XVMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremMax. MctuHHbie pactBophl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBeie 23 (HEKTh XUMUYSCKUX PEaKIU.
TepMoxumMuyecKre ypaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIEC peaKIni. XUMHUEeCKoe paBHOBecue. KoHncTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YUYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckass aucconuanusi. CuibHbIE W cJIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenh W BOCCTAHOBUTENb. [Ipollecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W MX IPEBpaICHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C TMOMOILIBID WHIWKATOPOB, H3yYEHUE BIMSHUS Pa3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusl.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. ITlomydyenue, ¢pusndeckne M XUMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTEIbHbIE CBOWCTBA. ['mapumbl.
TonuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKHE CBOMCTBA. | aloreHoBOAOpObl. BakHenmue KUCIOPOACOACpIKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHUS
rajoreHoB. [[puMeHeHne raJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TONYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(IV), okcun
cepol(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl U €€ COeNTMHEHU.

A3zor. HaxoxneHue B mpupoje, CHOCcOObl MOMy4yeHUus, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUs, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenunHeHuil. Pochopubie
ya00peHus.

Yrnepon, HaxoxJIeHWE B IpuUpole. AJUIOTPOIHbIE  MOJIUDUKALINUH.
duznyeckue W XHMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraeponoMm. Okcua yriaepoaa(ll), oxcun yrimepona(IV), yronenas kucimota u e€
CoJIi. AKTUBUPOBAHHBIA Yroyib, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOMydeHHs, (pU3MUEecKHe U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBasi KHUCIIOTA, CUIHKATHI.
[IpumeHenne KkpeMHus U ero coeAnHeHuil. CTeKI10, €ro Moixy4eHue, BUAbl CTEKIIA.

[Tomoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUEK aToMOB MeTauioB. OOmue
dbusnyeckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  crocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYprusl, MUPOMETAILTYPIHs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allIUTHl OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MeTamioB [A-rpynmel [lepuonnueckoit cucTeMbl
XUMUYECKUX dneMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metaioB IIA-rpymnmer [lepuogudeckoil cuCTEMBI
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE MPOCTBIX BEIIECTB M HX COEIUHEHUHU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.



AIOMUHWN: TTOTy4YeHue, GU3NIeCKre U XUMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB No0ouHbIX moarpynn  (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX JIIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUibl u
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xene3a
U €ro CILIaBOB.

Pu3nYeCKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHHM.

[MuHk: momydyeHue, (U3MYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA ¥ €ro COCINHECHUM.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB W HMX NPEBPALICHUN:
u3yueHue oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIEKIMH «MeTtaiuibl M CIUIaBbD», B3aUMOJIEWCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO HMCIOJB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpPAMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTMOHBl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCHUIOB ANIOMUHHS W LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COSAUHEHUSNY,
«Mertaibl TIaBHBIX TOArPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XuMHus ¥ KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOWYMBOIO pa3BuTHUs yenoBedectsa. [lonstue
O Hay4yHbIX METOoAaxX IMO3HAHUS M METOJO0JIOTUA HAy4YHOrO HCCIIEIOBAHMUS.
HayuHble npuHUIKIBI OpraHu3alui XMMHYECKOTO NPOU3BOACTBA. [IpoMbIlIeHHbBIE
CIOCOOBI MOMYYEHUSI BaXKHEHUIINX BEILECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Poub xumuu B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT © 340pOoBbe uenoBeka. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XWMHsI THAIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIE J00aBKu. Poib Xxumun B
oOecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENIbHBIE MaTepUasbl (LIEMEHT,
OeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuéter: Macchl BemiecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAacCTBOPEHHOTO BENIECTBA, MACCOBOM JOJMA H MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed
HEOpPraHU4ecKoM XuMHM B 11 Kilacce OoCyIlIeCTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTIACIBHBIX
MpeaMETax €CTECTBEHHO-HAYYHOr O IIUKIIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccudukalus, nepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, HACAIbHBIN Ta3,
buznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, omocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoIorus: XUMUYECKasi TPOMBIIIJIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
O0Oy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPAkKaIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPaKarOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaIaHCKOro BOCIIMTAHNS

OCO3HaHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBQXEHUSI K 3aKOHY W IPABOIOPAJIKY;

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MPABAIAX MEXKIWYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYEOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUTUTEIbHBIX ~ HAOMIOJACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSIHHOTO TPYJia YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCIEIYIOIIEM
aHanu3e WHQPOpPMAIMU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUI
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAHUSI IEHHOCTEH 3/I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BElIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYalIUAX, YTPOKAIOIIUX 37I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATEeTbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY HU3YUEHHUIO MPpodeccuil pa3IudHoro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUM TI0 XUMUH;

YBOKEHHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBLHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluid COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeObHOCTEH 0011eCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIMTAHUS:

HKOJIOTHYECKH II€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYIIIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEeM, BIUSHHUS
HPKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BaAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJATONPUSTHBIE IKOJIOTMUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJIOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOIO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTM XHUMHHM JJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJId B
CO3JaHUM HOBOW 0a3bl MaTepUaTbHON KYJbTYpbl, B PELICHUU TJIOOAIBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYJia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO 4YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, YMEHUS JIeIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOUIUXCSA JaHHBIX C 1EJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
penieHus pooJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON IEATETbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM TpyAa B pasNudHbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI MTPOTPaMMbl IO XMMHH Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, cUcTeMa, Hay4dHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIC y4e€OHbIE NEUCTBUS (TO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GyHKIIMOHATHHON
I'PaMOTHOCTH U COLIMAIBHON KOMIETEHIIUN 00Yy4atoIuXCsl;
CHOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

1) 6a30BbIe JJOrMYecKHUe JeiiCTBHUS:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YyCTAHABIMBATh HUX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTUS JISI OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHM;

yCTaHaBJIMBATh MPUYUHHO-CJIICACTBEHHbIC CBSI3U MEXIYy U3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJICHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUHU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN



peakuuu — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
NPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEIIECTB U XUMHYECKHUX
pEeaKUunii;

(dbopMyIMpOBaTh LIEIH U 3a/1a4l UCCIEAOBaHNUSA, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITENILHO C(OpMYIIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUITAHUPOBAHUS M IPOBEACHHS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000LIEHHS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pPEUICHUS IPAKTUYECKHUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCA B PA3JIMYHBIX HCTOYHHUKAX HWHGpoOpMaluu (HAYy4HO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEpP)KaHHUs, CIPaBOYHBIE MOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IMYHBIX BUJIOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(bopMyIUpOBaTh 3aNpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YyYeOHBIX 3a1ay
OIPEAECIIEHHOTO THUIIA;

npuOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHBI $A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MpPUMEHATh MeEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpe3EHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBIIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
XoJ1e 00CykIeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBepCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
JEATENIBHOCTD, ONpeAessasd €€ ILeM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPE/UIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX U HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBINA Ccroco0 HX pemeHus ¢ Y4YETOM IOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaIW3a H
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MIPOTPAMMBI 10 XUMHUH Ha YIiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEero oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTSl yaeOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHHIO, MHTEPIIPETAIIMN W MPEOOPA30BAHUIO 3HAHUH, BUJBI JICSITCILHOCTH
M0 TIOJTYYCHHUIO HOBOT'O 3HAHUS M IMPUMEHCHHIO 3HAHMM B Pa3IMYHBIX YUCOHBIX
CUTyaIlUsX, a TAK)KE B PEabHbIX )KU3HCHHBIX CUTYaIlUsAX, CBI3aHHBIX ¢ XUMHuel. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHs»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK M €€ POl B O0ECIEYEHUU YCTOWIMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SIHEPIrEeTUUECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HCTOYHUKOB SHEpruy, B o0OecIieueHN PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJIoBeKa, a TaKXe OHKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO Y IPUPOHOM CpEE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIus aTOMHBIX oOpOuTajed, HOH, MOJEKYJa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTD, CTETICHb OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENET, QyHKIIMOHATbHAS
TpyIa, paadKal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHs CTPYKTypHass M IIPOCTPAHCTBEHHas (reoMeTpuyecKkas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTHYECKHH PsJ, TOMOJIOTH, YTJEBOJIOPOJIHI,
KUCJIOPOJI- W a30TCOJIECPKAIIME OPraHUYECKUE COEOUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHCHUS
U TpEeBpalleHUs OHHEPruu TMPH XUMHUYECKHUX peaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MOHWMAHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHHW3MaX XUMMYECKMX PpEaKIHUH, TEPMOAMHAMUYECKUX M KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHMS, O B3AUMHOM BJIUSIHUU aTOMOB U T'PYIMI aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MEpHBIN 3pdekThi, opueHTanTs! 1 u Il pona);
(aKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMMX  HAyYHBIX  IPUHIUIAX  XHMHYECKOTO
MIPOM3BOJICTBA (HA MPUMEPE POU3BOJICTBA METaHOJIA, ITepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTAHABJIMBATh MUX B3aUMOCBS3b, MCIIOJb30BATH COOTBETCTBYIOIIME MOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIUHEHMII;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHUS MOJICKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BCILIECTB;

COCTaBJISAITh YPAaBHEHUS] XMMUYECKHX PEAKIUl U PacKpbIBaTh UX CYLIHOCTB:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJILHBIX ~ PEAKIIMA  MOCPEACTBOM  COCTABJICHHS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTHOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: YCTaHABJIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynmne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMaTUYECKOMN
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKONb, (GeHos, (QopManbIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IHMUHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKQJUEHOB,
JIKUHOB, AapPOMAaTHYECKHUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETUJ]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCIOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPXKIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3H), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISABICHUE MPUYUMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHajJbHOI0 €IMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

chOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MUCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
(GbopMyTIBI BEIIECTBA MO W3BECTHBIM MACCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadOTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYEHHBIE 3HAHUS JIsl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTraHMYECKUX
BCILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHUEM,
dbopMyIHpoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIATH B pazudyHoOu Gdopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHJIa KOJIOTMUYECKH 11eJIeCO00pa3HOTo MOBENCHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HA JKUBBIE OPTraHU3MBbI
OTPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAJIM3UPOBATh 11€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HAy4dHas
JUTEpaTypa, CpeicTBa MaccoBOi nH(popMmaiuu, IHTEepHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUS W OOIIEH KyJbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIQJICHANEC  CHCTEMOW  XWUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMa,

M30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alMs aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, B&JICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakUus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JTUCCOLMAlMs, CTENEHb JHUCCOIMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIMTHUYECKOW TUCCOIUAIUU, TEPUOIUICCKUIN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JEKallue B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTaBICHUSI O CTPOSHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHW3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEICHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY M MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEIEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pemeETkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT, ~ yMEHHWH:  KIacCU(PHUIMPOBATH:  HEOPTAHUUYECKHE
BEILIECTBA I10 UX COCTaBY, XUMUYECKHE PEAKIIUH MO PA3JIMYHBIM IMPU3HAKAM (UUCITY
U COCTaBy pearupyrolldx BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuu, U3MEHEHHIO
CTENEHEHl OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(pukauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MIEPUOUIYECKOTO 3aKoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OHJIIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  uUCHONB3YS  TMOHATHSA
«QHEPTeTHYECKUE YPOBHU», «IHEPreTUUYECKUE TMOIYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTaNnn», «OCHOBHOE U BO30YXIEHHOE JHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMHUYECKHUE  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJTBEPKIATh
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIYy HEOPraHWYECKUMHU BEIIECTBAMHU C
MOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTENbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JEKTPOHHOIO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWUS HMX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMW  THUAPOJIW3a;  PEaKIul
KOMITJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITMHKA U aTFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHUYECKHUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOAEHUE, H3MEPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aWMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUI «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHAST KOHLECHTPALWs;
MaccChl BelIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
ui 00bEMY OHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEII0oBOro s dexra
peaKiuy; 3HAYEHUs] BOJOPOJHOrO IMOKAa3aTesisi pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOAYKTa pEakiuu;,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPIraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Metawey u  «Hemeramis»y) ¢
COOJTIO/IEHUEM TIpaBUiI 0€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€db HMCCJIENOBAHUS, TPEIACTABISATH B
paznu4HON (GopMe pe3ybTaThl dKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyJIol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIIeHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3I0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATH II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4yHas
JUTepaTypa, CpecTBa MaccoBoil uHbopMmaruu, uTepHeT U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaIiio, mepepadbaTeiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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4.1 Awmunbsl. AMUHOKHACIOTEL. benku 12 https://m.edsoo.ru/K8B3H5PS1
Uroro no pazgeny 12
Paspnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUSA
5.1 ‘ BricokoMonekysspHbIEe COEAUHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102
ITPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTPOHHbIe (LM (PpOBbIE)

Ne n/m Kontpoannbie IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThbI
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. Ilepuoanueckuii
3akoH u [lepuoanueckas cucrema
1.1 9 https://m.edsoo.ru/R39EAGJPC
XUMHUYECKUX 351eMeHTOoB J[. 1.
Menneneena
Crtpoenue BemecTBa. MHOrooOpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIIECTB
1.3 XUMHUYECKUE Peakiuu 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no pazgeny 39
Pa3nea 2. Heoprannyeckasi xumust
2.1 Hemertaminr 31 1 https://m.eds00.ru/9NCC2YQRJ
2.2 Meranibl 23 1 2 https://m.edsoo.ru/YEU9WRJ21
Hroro nio pazgeny 54
Pa3znea 3. Xumus u :Knu3HL
Metoapl TO3HaHUS B XUMHAU. XUMHUS U
3.1 9 https://m.edso0.ru/2Q40I6NXK
JKU3HB
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 g

I[TPOIT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer u 3HaueHue
OpraHUYeCcKON XUMHH,
MpeJICTaBIeHHEe 0 MHOroo0pa3uu
OPraHN4YeCKUX COCIUHEHUHN

DIEKTPOHHOE CTPOCHUE aTOMa
yriepoja (OCHOBHOE H
BO30YKIEHHOE COCTOSTHUS).
BaneHTHbBIE BO3MOKHOCTH aTOMa
yriepoaa

XuMHYecKkas CBI3b B
OpPraHUYECKUX COSAMHECHUSX.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH

Teopus cTpoeHHs OpraHMYEeCKUX
coequHennii A. M. Bytneposa

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

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

https://m.edsoo.ru/0DI6TS8LIR

https://m.edsoo.ru/C42CCDY5S

https://m.edsoo.ru/MIAFQ4PQO

Buasr uzomepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS.
OneKTpoHHBIE 3P PEKTH B
MOJIEKYJIaX OPTaHUYeCKUX
COECIMHEHUN

https://m.edsoo.ru/GN3QZ8AHX

[IpencraBnenue o

https://m.edsoo.ru/P6AQNOU22




KJIacCU(PUKALINH U
CUCTEMaTHUYeCKass HOMEHKIIAaTypa
(IUPAC) oprannueckux BeIIeCTB
Knaccudukanms peakiuii B
OpPraHUYECKON XMMHUH

https://m.edsoo.ru/M5DJYMPOM

Cucremaruzanus u 00001IeHue
3HAHUH 10 TEME

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTUYECKUH DS,
obmrast popmyiia, HOMEHKIATypa
Y U30MEPHS, YICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI

https://m.edsoo.ru/SHWFWZ174

10

11

12

13

d)mnqecxne U XUMHUYCCKHUC
CBOWCTBA aJIKAHOB

HaxosxneHue ankaHoB B
npupoje. CriocoOb! mosyueHus u
NPUMEHEHHE AIKaHOB

[uxnoankansl: obmas Gopmyia,
HOMEHKJIaTypa ¥ U30Mepus,
0COOEHHOCTH CTPOCHMS U
XMMHUYECKHX CBOMCTB, CIOCOOBI
MOJTY4EHHSI U IPUMEHECHUE

Pemenue pacu€THpIx 3a1a4 Ha
onpeIeTIeHUE MOJIEKYIISIPHOM
(hOopMyJIBI OPraHUYECKOTO
BEIIIECTBA 10 MACCOBBLIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOSIIINX B
ero cocrtap. CucTeMaTH3aIlHsI 1
000011IeHNE 3HAHUH I10 TEME

https://m.edsoo.ru/GVSELNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edso00.ru/Q4B5900Q1A

https://m.edsoo.ru/ED66JALEK




14

AJIKEHBI: TOMOJIOTHYECKHUH PsJI,
obmrast popmysa, HOMEHKIIATYpa,
JNEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MoieKyd. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEepHs AJTKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

16

17

duznyeckue 1 XMUMHUYECKHE
CBOMCTBA ajnkeHoB. [IpaBuio
MapkoBHHKOBa

CriocoObl nostyueHus u
IIPUMEHEHHE AJIKEHOB
[IpaxTuueckas padora Ne 1 o

teme "llonydyenue sTuiieHa u
M3y4Y€HHUE ero CBOMCTB"

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

https://m.edsoo.ru/Y8ODCR6ZN

https://m.edsoo.ru/HHCGPAVHS5

18

Pemenne pacu€THbIX 3a1a4 HA
OIpEIETICHUE MOJIEKYJIIPHOMN
(hopMyJTBI OPraHNYECKOTO
BEILECTBA

https://m.edsoo.ru/ XY WNMAYNA

19

ATKaJMeHBI: CONPSIKEHHBIE,
M30JIMPOBaHHBIE,
KyMyJiipoBaHHble. OcOOEHHOCTH
3JIEKTPOHHOT'O CTPOEHUS

https://m.edsoo.ru/EKDS1U5SUV

20

21

XHUMUYECKUE CBOKCTBA
CONPSHKEHHBIX TNEHOB

CriocoOblI mostyueHus u
NPUMEHEHHE aJTKaJINeHOB

https://m.edsoo0.ru/M356GLRBE

https://m.edsoo.ru/KTE8M1N272

22

AJIKUHBI: TOMOJIOTUYECKHUH P,
obmas hopmyia, HOMEHKIATypa,

https://m.edsoo0.ru/N65WYKD93




23

JNIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ1, (pr3udecKre CBOHCTBA

XUMHUYECKHE CBOMCTBA aJIKUHOB

https://m.edsoo.ru/MQ7AO03SUC

24

25

26

KauecTBeHHble peakuuy Ha
TPOMHYIO CBSI3b

CrniocoOsl MosTy4eHus u
MPUMEHEHNE AIKUHOB
Pemenue 3anau: pacu€Tsl o
YPAaBHEHUIO XUMUYECKON
peakuuu

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

https://m.edsoo.ru/SYL7VWAMA

https://m.edsoo.ru/Q7XMPZSRF

27

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

https://m.edsoo.ru/19DNOP1INS

28

ApeHLII TOMOJIOTHYECKHUI pAA,

obmas popmyiia, HOMEHKIIATYypa.

DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ1 O€H30J1a ¥ TOJTyOJIa, HX
(du3nueckue cBOCTBa

https://m.edsoo.ru/ WNGDLBKS5D

29

30

31

XHUMHUYECKUE CBOMCTBA APEHOB:
peaKIuu 3aMeIeHus
XUMHUYECKUE CBOWCTBA apEHOB:
peaKLy NPUCOETUHEHUS,
OKHCJICHHE TOMOJIOTOB OEH301a

OCO0EHHOCTH XUMHYECKAX
CBOMCTB CTUPOJIA

https://m.edsoo.ru/FCNHX9WY 1

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

32

Pemenue pacu€THpIx 3a1a4 Ha
ONpeAeICHUE MOJIEKYJIIPHOU

https://m.eds00.ru/QFKSRGCXW




33

(hopMyIIbI OPraHuYecKOro
BELIECTBA

CrniocoOsl MoJTy4eHus u
MIPUMEHEHHE apPEHOB

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

34

I'enernueckas cBsi3b MEKIY
Pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOJIOB

https://m.edsoo.ru/1X7QMST7F

35

36

37

Pacuétel o ypaBHeHUAM
XUMHYECKUX PEAKIUH.
CucreMaru3zanus u 00001IeHe
3HAHUH I10 TEME

[Ipuponnsriii ra3. [lomyTHbie
He(TSAHBIC Ta3bl

KamMeHHBI# yroib U npotyKThl
ero nepepaboTKu

https://m.edsoo0.ru/9VBZTY4PI

https://m.edsoo.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

38

Hedtb u ciocoOs! e€
nepepadotku. [Ipumenenue
MIPOJIYKTOB MepepaboTKu HEPTH

https://m.edsoo.ru/ORE9Y2CYG

39

40

41

I'eneTnueckast CBA3b MEXIY
pa3IUYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB
l"anorenonpou3BoiHbIE
YTJIEBOJOPOOB: SJIEKTPOHHOE
CTPOCHHUE; PEaKIINH 3aMeIECHHUS
rajoreHa

JlelicTBue 1Ieno4Yel Ha
raJIOreHIPOU3BOAHbIE.
BzaumopeiictBue

https://m.edsoo.ru/HQ22USZHE

https://m.edso0.ru/XX94BSSGR

https://m.edsoo.ru/FF1 1CTQKA




42

JUrajJJorcHaJKaHoB C MarHueM u
IOHUHKOM

Cucremaruzanys 1 00001ene

3HaHUH 10 pasnueny
"YraeBonopoab"

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

43

KonrponsHas pabora o Teme
"VYrieBonopoasr"

https://m.edsoo.ru/EJH90TTS50

44

[IpenenbHbIE OMHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHH P,
obmrast popmyna, cTpoeHUe
MOJIEKYJI, U30MEpHs,
HOMEHKJIATypa, KJIaCCH(PHUKAIIHS,
¢busnueckue cBocTBa

https://m.edsoo.ru/I9ONSKPMLB

45

46

47

48

XHUMHYECKHUE CBOMCTBA
MpeACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

CriocoObl nostyueHus u
IMPUMEHCHUC OJHOATOMHBIX
CIIUPTOB

[IpocTeie 3¢upsl: HOMEHKIIATYpa
Y U30Mepus, 0COOCHHOCTH
(U3HYECKUX U XUMHUYECKHUX
CBOWCTB

MHoroaroMHble CIUPTHI:
STUJICHTJIMKOJb U TIULEPUH, UX
¢bu3nyuecKre U XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/VHOGFCVLZ

https://m.edsoo.ru/N9HOJ3V12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAE65AX

49

CriocoObI ToTy4YeHus U

https://m.edsoo.ru/EU9L4B5H6




50

MPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB
@DeHo: CTPOCHUE MOJIEKYJIbI,

¢busnueckue cBOMCTBA.
Tokcuunocts penona

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

51

52

53

54

XuMuueckue cBoiicTBa (heHola

Cnoco0bl mosry4eHus u
npuMeHeHne GpeHomna

[IpakTuueckas padorta No 2.
Pemenue skcriepuMeHTaIbHBIX
3aga4 no teme "CrnupTsl U
dheHosr"

Cucremaruzanusa 1 00001IeHne
3HAHUH 10 TEME

https://m.edsoo.ru/DRURODFRJ

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

https://m.edsoo.ru/SHIGNHMGK

https://m.edsoo.ru/J7BOQOWB6

55

ANbIIETUIB M KETOHBIL:
ANIEKTPOHHOE CTPOCHUE
KapOOHUJIbHOW TPYIIbL;
TOMOJIOTHYECKHUE PSBI, 00mIast
bopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

AJBIIETHIBI M KETOHBIL:
¢dbu3nyeckre CBOMCTBA; peakuu
MIPUCOCTUHECHUS

https://m.edsoo.ru/FTMHFTV8V

57

58

Peaknuu oxucieHus u
KaueCTBEHHBIC PEAKIINH
AJIBIETHUI0B U KETOHOB

CriocoOb1 mosryueHust
aITB/ICTU/IOB I KETOHOB

https://m.edsoo.ru/MT7LK3HUT

https://m.edsoo0.ru/KOSEDOZNC




59

60

61

OIIHOOCHOBHBIE TIPE/IC/IbHBIC
KapOOHOBBIC KHCIIOTHI,
0COOEHHOCTH CTPOCHHS UX
MOJICKYJI

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KHCIIOT, UX
¢busnveckne CBONCTBA

XHUMHUYECKHE CBOMCTBA

IpeaACIbHBIX OAHOOCHOBHBIX
Kap60HOBBIX KHCIIOT

https://m.edsoo.ru/3AG3MMI12R

https://m.edsoo.ru/88RK8HSL.4

https://m.edsoo.ru/FG799CL7C

62

OcobeHHOCTH CBOMCTB
MYPaBbUHOM KHCIIOTBHI.
MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

64

Oco0eHHOCTH CBOMCTB:
HETpeIeTbHBIX U
apoMaTH4eCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKApOOHOBBIX KHCIIOT.
IIpencraBuTenn BBICIIUX
KapOOHOBBIX KUCIIOT

Ilonstue o IMPONU3BOJHBIX
Kap6OHOBBIX KHUCJIOT

https://m.edsoo.ru/PO7B20AZG

https://m.edsoo.ru/ASMQKWRS52

65

CriocoOsl nmosty4eHus u
MIPUMEHEHNE KapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/ZY83U8721

66

CrnoxHble 3¢upsL:
TOMOJIOTUYECKHH psiJi, oO1as
dhopmyna, uzoMepus u

https://m.edsoo.ru/4C5QIMALE




67

HOMEHKJIaTypa

DU3NYECKUE U XUMUYECKUE
cBOlcTBa A(UPOB

https://m.edsoo.ru/TCJIGEW2K6

68

Pemenne pacu€THbIX 3a1a4: 10
YPABHEHUIO XUMUYECKOMN
peakuuu, Ha OIpeIeIICHNe
MOJIEKYJISIPHOM (hOpMyITBI
OpPraHUYECKOT0 BEILECTBA

https://m.edsoo.ru/K512Q0HVD

69

[IpaxTuueckas padora Ne 3.
Pemenue skcriepuMeHTaTBHBIX
3aja4 o reme "KapOoHoBbIE
KucH0Thl. CitokHbIE dGUpHI"

https://m.edsoo.ru/OGEJG1Z6Q

70

71

72

73

XKupsr: crpoenne, pundeckue u
XUMHYECKHUE CBOMCTBA
(runposnus)

Oco6eHHOCTH CBOMCTB KUPOB,
COJIEpPKALINX OCTATKH
HETpeIeTbHBIX KUPHBIX KHCIIOT.
Kups! B npupone

MBpbl1a Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
Mmototee neiicrue. [lonstue o
CHHTETHYECKUX MOFOIINX
cpenctax (CMC)
I'eneTnueckas cBs3b
YTJIEBOIOPOIOB U
KHUCIOPOACOACPKAIINX
OpPraHMYECKHX BEIECTB

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

https://m.edsoo.ru/HAIOMQYA6

https://m.edsoo.ru/YPLLO9UE?

https://m.edsoo.ru/ASFISXVSU




74

75

Pacuétel no ypaBHeHUsIM
XUMHYECKUX PEAKIUI

Cucremaruzanys 1 00001ene
3HAHUH 110 TEME

https://m.edsoo.ru/LZ5VLL2BX

https://m.edsoo.ru/SSWMSEF7D7

76

OOm1ast xapaKTepUCTHKA
YIJIEBOJIOB U KJIaCCU(UKAIIUS
YIJIEBOJIOB (MOHO-, IU- U
MOJIMCAXaPUIbI)

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

77

78

79

80

81

Monocaxapuabl: pusnyeckue
CBOWCTBA U HaXOXJICHUE B
pupoae

[IpuMeneHue TIIOKO3bI, €€
3HAYEHUE B )KU3HEACATEIbHOCTH
Opranu3Ma

Jucaxapusl: caxaposa,
MaJjbTO3a U JIAaKTO3a.
Haxoxnenue B npupoje u
MIPUMEHEHUE TUCAXapUJIOB

[Tonncaxapuapl: CTpoeHHE
MaKpOMOJIeKyJI, pusnueckue u
XMMHYECKHE CBOICTBA,
IIPUMEHEHNE

[TonsiTHe 06 UCKYCCTBEHHBIX
BOJIOKHAX

https://m.edsoo.ru/SDKMBGIF6

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

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

https://m.edso00.ru/52Z6UKUNG

https://m.edsoo.ru/CPO60DRNM

82

Pemenue pacueTHbIxX 3a1a4 Ha
ONpeAeIeHUE JOJIH BbIXO/1a
MPOAYKTa pEaKuu OT
TEOPETUYECKH BO3MOKHOTO

https://m.edsoo.ru/FVQ99R8JH




83

84

Cucremaruzanys 1 00001eHe
3HAHUM 10 pas3aeiry
KontposbHas paboTa mo teme
"Kucnopoaconepxaniue
OpraHNYeCKUe COeTUHEHUA"

https://m.edsoo.ru/YTA71SOGH

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

85

AmuHBL: K1accudukarnys,
CTPOEHUE MOJIEKYJI, 001Iast
dbopmyna, uzomepus,
HOMEHKJIATypa U GU3HUYECKUE
CBOMCTBa

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

86

XUMHYECKUE CBOMCTBA
amn(aTHIecKuX aMHHOB

https://m.edsoo.ru/MYC4DL1GD

87

88

89

90

AHWIIMH: CTPOCHME AHWINHA,
0COOEHHOCTH XUMUYECKUX
CBOICTB aHMJIMHA

CriocoOblI nostyueHus u
NpUMEHEHHE aTu(aTHIECKIX
AdMHUHOB

AMUHOKHCIOTHI: HOMCHKIJIaTypa
" n3o0Mepus, (bI/I3I/I‘IeCKI/Ie
CBOICTBA. OT,[[CJIBHBIG
MNpEACTABUTCIIN O-aMUHOKUCIIOT

XnMHUyeckre CBOMCTBA
AMUHOKHCJIIOT, UX
OMOJIOrHYECKOE 3HAUCHHUE
amMuHokuciior. CuHTE3 U
TUAPOJIN3 TIENTUI0B

https://m.edsoo.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

https://m.edso0.ru/RQIQFGFVC

https://m.edsoo.ru/16QZ981XZ

91

benku kak npupoHbIE

https://m.eds00.ru/C031GD96B




92

MOJINMEPBI; CTPYKTYPbI OEJIKOB

XUMHUECKHUE CBOMCTBA OEIIKOB

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

93

A3zoTcoaepkalime
TeTEePOLMKINYECKHIE
coenuHenus. HykinenHoBsie
KHUCJIOTBI: COCTaB, CTPOCHUE U
OuosIorn4ecKas poJb

https://m.edsoo.ru/6A9USJK1G

94

[IpaxTuueckas padora Ne 4.
Pemenne OKCIICPUMCHTAJIbHBIX
3a7a4 1o TeMe
"A3oTcoepKaiiue
OpraHu4ecKue coeauHeHus"

https://m.edsoo.ru/NC46Z2YR7

95

96

97

98

[IpaxTuueckas padora Ne 5.
Pemenue skcriepuMeHTATEHBIX
3ama4 o Teme "Pacno3HaBanue
OpraHUYECKUX COCTUHCHHI"

KonTponbHas pabota mo Teme
"A3oTcoepkarine
OpraHuvecKue coeanHeHus"

OCHOBHBIE TTOHSTHSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHUN U METOIbI UX
CHUHTE3a —IOJIMMEPU3AIUS U
MOJIUKOHJIEHCAITHS

IInactmaccel. YTunusanusa u
nepepaboTKa MIacTuka

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

https://m.edsoo.ru/R69Q6G8OU

https://m.eds00.ru/7SVQS1I0N

https://m.edsoo.ru/1U7EQ648Y

99

DJ1acTOMEpbI: HaTypaJbHbIN
CHUHTEeTHYEeCKUE Kayuyku. Pe3nHa

https://m.edsoo.ru/SO6ALFPLSE




100

101

102

Bonokna: HaTypanbHble,

HCKYCCTBCHHBIC, CUHTCTUYCCKUC.

[Tonumeps! cienuanbHOTrO
Ha3HA4YCHUs

[TpakTrueckas padota Ne 6.
Pemenue skciepuMeHTAIbHBIX
3aja4 110 Teme "Pacro3naBanne
IUIACTMACC U BOJIOKOH"

O000I11IeHIE U CUCTEMATU3AIUS
M3Y4YEHHOI'0 MaTepuaa 1o TemMe
"BricOKOMOIEKYISIPHBIE
coeauHeHu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/DQOJRVK4H

https://m.edsoo.ru/Y1QQLRSOP

https://m.edsoo.ru/REGCOZS45




11 KJIACC

KoauuecTBO 9acoB

Ne Hara DJIeKTpOHHbIe U pPOBbIE
Tema ypoka Kontpoabubie IlpakTuuyeckue
n/n Bceero u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI

Atom. CocTaB aTOMHBIX SJIEP.

1 i 1 https://m.edsoo.ru/NOPBJ3G7J
XHUMHUYECKUN dIE€MEHT. 130TOnbI
CtpoeHue 3J1eKTPOHHBIX 000J0UeK

2 1 https://m.edsoo.ru/9MTBPF8U5
aTOMOB, KBAHTOBEIC YHCJIa
Knaccudukanms XuMuaeckux

3 1 https://m.edsoo.ru/MDGLT301C
AJIEMEHTOB (s-, p-, d-, f-3IeMeHTHI)
Pacnpenenenue 31eKTpOHOB 1O

4 1 https://m.edsoo.ru/HN5SVIRET2
ATOMHBIM OpPOUTAIIIM
DneKTpOHHBIE KOH(UTYpaIUH

5 aTOMOB 3JIEMEHTOB B OCHOBHOM H 1 https://m.edso0.ru/56MO011PUG
BO30YXIEHHOM COCTOSTHUU
ONEKTPOHHEIE KOHDUTypaIun

6 P (urypan 1 https://m.edsoo.ru/3ZORH4PQL
HMOHOB. DJIEKTPOOTPULIATENLHOCTD
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHUYECKHX d1eMeHToB /I, U.

7 A 1 https://m.edsoo.ru/RRTS1FRBD
MenpeneeBa, CBAI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECCKHUX DJIICMECHTOB

8 1 https://m.eds00.ru/M2BG8LQGU

1 00pa3yeMbIX MU MPOCTHIX U
CJIO’KHBIX BEILECTB MO Ipynmnam u




eproam
Cucremaruzanusa 1 0000IIeHnE
3HaHUHU 10 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunpl xumMu4ueckou CBSI3H.
MexaHu3MBbl 00pa30BaHUS
KOBAJICHTHOU CBs3U. Bonoponnas
CBA3b. MeXXMOJIEKyIIIpHBIE
B3aMMOJECICTBUS

https://m.edsoo.ru/YSFOZQORM

11

BaneHnTHOCTE U BaJICHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPbI MOJEKYJI
C UX TEOMETPUYECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

13

14

15

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemecTsa MosiekysipHOro u
HEMOJIEKYJISIPHOTO CTPOCHUS.
TuIbl KPUCTAUTUYECKUX PEIIETOK
¥ CBOMCTBA BEIIECTB

[TonsATHE O IUCTIEPCHBIX
cucremax. [Ipencrasnenue o
KOJUIOUIHBIX pacTBOPAx
HctrHHBIE pacTBOPSI:
HACBIIICHHBIE U HEHACHIIICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruapatsl

https://m.edsoo.ru/PNUHMOOP5

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

https://m.eds00.ru/SQWSNJMIO

https://m.edsoo.ru/MI2GZKJ8B

16

CriocoObI BRIpaOKECHHS
KOHIICHTPAIlUU PaCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC




17

Pemrenue 3agau c
HUCIIOJIL30BAaHUEM ITOHSATUI
""MaccoBast 107151 paCTBOPEHHOTO

nn

BCIICCTBA , MOJIApHAA

KOHLEeHTpauus"

https://m.eds00.ru/9YYGIX6FN

18

19

Knaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKHUX BEIECTB

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

https://m.edsoo.ru/Y3JUK9IMC4

https://m.edsoo.ru/7LEFEOFMS5

20

21

22

KonTponbHas padoTa no remam
"CTtpoeHue aToma.
[Tepuonnueckuii 3aKOH U
[Tepuoauueckas cucrema
XUMHYECKHUX deMeHTOB /JI. .
Menneneesa", "Crpoenue
BeniecTBa. MHOroooOpasue
BemiecTs"

Knaccugukanus Xxumuaeckux
peakLuil B HEOPraHUYECKON U
OpPraHUYeCcKO XMMHHU. 3aKOH
COXpaHEHHUsI MacChl BELIECTB;
3aKOH COXpaHEHUS U
MIpeBpaIeHIs SHEPTHH TIPH
XUMHAYECKHUX PEaKIUsIX
TemnoBbie 3P HEKTH XUMUYECKUX

peakuuil. TepMmoxumuueckue
YpaBHEHUS

https://m.edsoo.ru/SARJUK9HZ

https://m.edsoo.ru/ZOMZMSEREE

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

23

Brrunciienus 1o ypaBHeHHUSIM
XUMHYECKUX PEAKIUHI U

https://m.edsoo.ru/VSWAVUXOH




24

TEPMOXUMHUYCCKUM YPaBHCHHUAM

CKopocTh XMMHUYECKOH peakluu,
e€ 3aBUCHMOCTh OT Pa3JIUYHBIX
¢axropos. Katanus n
KaTaJIM3aTophI

https://m.edsoo.ru/DSEHND9EL

25

T'omorennsie u TCTCPOTCHHLBIC
peakiuu

https://m.edsoo.ru/RNSPOZ7YO

26

27

28

29

30

[IpaxTnueckas padora Ne 1 o
teMe "BinsHue pa3nuyHbIx
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

OObpaTtumbie U HEOOpaTUMBIE
peakunn. XuMHUYECKOe
paBHOBECHE

ITpakTryeckas pabora Ne 2 o
TeMe "BinsHue pa3snuyHbIX
(akTOpOB Ha MOJI0KEHUE
XMMHYECKOTo paBHOBecus"

DNEeKTPOIUTHYECKAS
nucconuanus. CuibHbIE U c1alble
aneKkTponuThl. CTeneHb
JUCCOIUAITTI

HNoHHOe npon3BeIeHrEe BOAbI.
Cpena BOOHBIX paCTBOPOB.
Bonoponusriii mokasarens (pH)
pacTtBopa

https://m.edsoo.ru/NGQO5JTY7

https://m.edsoo.ru/ XHPQ3BRAJ

https://m.edsoo.ru/UMB65DAVK

https://m.edsoo.ru/SUIMTOHPO

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

31

I'maponus coneit. Peakiuu,
MMPOTEKAIOIINUE B paCTBOPaxX

https://m.edsoo.ru/LSHMAMHLJ




32

SJICKTPOJIHUTOB

[Tpaktuyeckas padora Ne 3 o
Teme "XUMHYECKHE PEaKIUU B
pacTBOpax 3JIEKTPOIUTOB"

https://m.edsoo.ru/RDECXFMNS

33

OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKLIHH.
Baxnenmne oOKUCINTENN U
BOCCTaHOBHUTEIIN

https://m.edsoo.ru/AF9ATHSZT

34

35

36

MeToa 351eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

DNEeKTPOIN3 PaCTBOPOB U
pacriaBoB BEIIECTB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.edsoo.ru/LCSPR4PCZ

https://m.edsoo.ru/7UCOBIP3Q

https://m.edsoo.ru/MBRCJ2BHV

37

38

Pemenune 3amaq Ppa3JINIHbIX TUIIOB

Cucremaruzanusa 1 0000IIeHnE
3HAHUHU 110 TeMe " XUMUYECKUE
peakuun"

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/O0CUUKMF1

39

KonTponbhas pabota no teme
"Xumuueckue peakuuu"

https://m.edsoo.ru/E120ZSNS2

40

[TonoxeHrne HeMeTaIOB B
[Iepnonnueckoii cucreme
XHMHUYECKUX djiemMeHToB /I, M.
MenaeneeBa 1 0COOCHHOCTH
CTPOCHHMS BX aTOMOB. Du3nueckue
CBOICTBa HEMETAJIIOB

https://m.edsoo.ru/S2TIIG534

41

Annotponusi HeMeTauIoB (Ha
pUMepe KUCIOPO/Ia, CepHl,
dbocdopa u yriepoaa)

https://m.edsoo.ru/DKHVETX6S




42

43

44

Bopopona: nonyuenue,
¢bu3nvecKkre 1 XUMHYECKHE
cBoycTBa. ['mapuael

I'amorensl: HaxoXACHUE B
MIPUPO/IE, CIOCOOBI IMOTYUYEHUS,
(bU3UYECKHEe U XUMUYECKUE
CBOICTBA

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJCOAEpKAIIINe
COEJIMHEHHS raJIOT€HOB

https://m.edsoo.ru/EOAB3TJZ2

https://m.edsoo.ru/SESM200XI1

https://m.edsoo.ru/FWWH6A36]

45

JlaGopaTopHbIe B MPOMBIIIIICHHBIC
CIOCOOBI TIOJTYYCHHUS TaTOrCHOB.
[TpuMeHeHHe TaJOreHOB U UX
COEAMHEHUI

https://m.edsoo.ru/ULSR2WQ2T

46

[IpakTnueckas padora Ne 4.
PCHIGHI/IG BKCHepI/IMeHTaJ'IBHI)IX
3aga4 o reMe "["asoreHsr"

https://m.edsoo.ru/VIHPYU202

47

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CIIOCOOBI
MOJTy9eHUs, GU3HUECKUC U
XuMu4eckue cBorictBa. O30H.
[IpumeHeHne KUCIopoia U 030HA

https://m.edsoo.ru/SLOQHHJCFF

48
49

OKcuIbl ¥ IEPOKCHUIBI

Pemenue 3amau Pa3JINIHbIX TUIIOB

https://m.edsoo.ru/4AMRVPMOQAI
https://m.edsoo.ru/Q8L5S0HZYY

50

Cepa: HaxOKJI€HUE B IPUPOJE,
CHOCOObI MOTyUYeHUs, PU3NYEeCcKre
Y XMMUYECKHE CBOMCTBA

https://m.eds00.ru/3JASFNQQK

51

CepoBoniopoa, cynbhuabt

https://m.edsoo.ru/PMO9PHT23




52

53

54

55

Kucnopoaconepxkamue
coequHeHUs cepbl. OcoOOEHHOCTH
CBOWCTB CEPHOM KUCIOTHI

[TpakTrueckas padora Ne 5.
Pemenue skciepuMeHTAIBHBIX
3aga4 no teme "Cepa u eé
coeauHeHH"

A30T: HaXOXKJICHHUE B TIPUPOJIC,
CHOCOObI MOTy4YeHUs, PU3NIECKHEe
1 XMMHYECKHE CBOMCTBA. AMMUAK,
HUTPHUIBI

Kucnopoaconep:xarue
coenunHeHus azota. OCOOEHHOCTH
CBOMCTB a30THOM KHCJIOTHI

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

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

https://m.edsoo.ru/IZPKO7C4P

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

56

57

58

59

[IpuMeHeHue a30T1a U ero
coeMHEeHM. A30THbIE y100peHus
docdop: HaxOkKAEHUE B IPUPO/IE,
CIOCOOBI MOTy4YeHUS, PU3NUECKHE
Y XMMHYECKHE CBOMCTBA.
®ochunet u pochun

Oxcunst hocdopa,
dbocdopcoaepkame KUCIOTHI.
Comu dhochopHON KHCIOTHI
ITpumenenue pocdopa u ero
coeaunenuil. @ochopHbie
ynoopeHus

https://m.edsoo.ru/MO1P034QF

https://m.edsoo.ru/PXZ01ZQS0

https://m.eds00.ru/00ZT28DNQ

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

60

[TpakTrueckas padota Ne 6.
Pemrenune skcriepuMeHTaTBHBIX

https://m.edsoo.ru/97LCBY XY?2




3a1a4 1o Teme "A3ot u pochop u
UX coeauHeHnsa"

Yrnepos: HaxoKeHUE B IPUPOJIE,
AIJIOTPOIIHbIE MOAU(UKALINN;

61 https://m.edsoo.ru/IWDS30OTDR
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE
Oxcup yrinepona(ll), oxcun

62 yraepoaa(IV), yronbHas kucnora https://m.eds00.ru/6DLNTI13TE
U €€ COJIn

63 Pemenue 3amau pa3nuvHbIX TUIIOB https://m.edsoo.ru/PQWKCINIX
Kpemuuii: Haxox1eHue B

64 NPUPOJLE, CIOCODRI Oy CHNS, https://m.edsoo.ru/R7FY3Y3BW
(du3HYecKre U XUMUYICCKUE
CBOMCTBa

65 Oxenn kpemana(IV), kpemmnesas https://m.edsoo.ru/NTQOS329K
KHUCJI0Ta, CUITUKATHI
[IpuMeHeHne KpeMHUS U €T0

66 coenunennii. CTEKIIO0, €T0 https://m.edsoo.ru/IXJ00600T
MOJIyYeHUE, BUbI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edso0.ru/S5319XD1S

68 CHCTevMaTmauHﬂ 1 0bobmerne https://m.eds00.ru/QCSGMOTFS
3HaHui mo reme "Hemeramnnr"
KonTponbhas pabota no teme

69 https://m.edsoo.ru/VPSTFCAFI
"HemeTamnsr"
AHanu3 pe3yJibTaToB

70 KOHTPOJIbHOW PabOThI, KOPPEKIIHS https://m.edsoo.ru/LAOAONSJ7
(1115 (03

71 ITonoxxeHre METaIOB B https://m.edsoo.ru/S7TFRI1QP1




[Tepuonuueckoit cucreme
XUMHYECKHUX 3JIEMEHTOB.
OcobeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UYEK aTOMOB
METaJIJIOB

72

73

OO6mume puznueckre CBOMCTBA
MeTtasuioB. [I[ppuMeHenne Metanos
B OBITY U TEXHHKE

CmaBsl MetasuioB. Kopposust
METaJJIOB

https://m.edsoo.ru/ICNOR6AKW

https://m.edsoo.ru/1V3XS7FXT

74

75

76

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

DNEeKTPOXUMUYECKUN P
HanpspkeHui Metaiios. O0mue
CHOCOOBI MOJTYyUYEHUSI METAJIIOB

OO11ast xapakTepuCTHKa METaJLIIOB
[A-rpynne! [lepnoaunueckoi
CHUCTEMBI XUMUYECKUX JIEMEHTOB.
Harpuii n xanuii: nosny4yeHue,
¢du3nyecKkrue 1 XuMHYECKHe
CBOMCTBA, IPUMEHEHNE IPOCTHIX
BEIIECTB U UX COCIUHECHUN

https://m.edsoo.ru/HCZY575D9

https://m.edsoo.ru/SWJLF3YLW

https://m.edsoo.ru/W4VWNSJ5SE

77

OO1mas xapakTeprCcTUKa METaJIOB
[TA-rpynnst [lepuonnueckoi
CHUCTEMbI XUMUYECKHUX JIEMEHTOB.
Maruuii 1 KaJblWii: TOTy4YEHHE,
(hU3UYECKHe U XUMHUYECKUE
CBOWCTBA, IPUMEHEHUE MTPOCTHIX
BEILIECTB U UX COCAMHEHUMN

https://m.edsoo.ru/Q4YBTZ3RY

78

JKEcTKOCTh BOIBI U CIIOCOOEI €€

https://m.eds00.ru/609WLKNTN




79

yCTpaHeHus

ATIOMUHUI: IOJTyYEHHE,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMWCTBA, IPUMEHEHHE

https://m.edsoo.ru/OZHBSJBQ6

80

AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCUA ATIOMUHUS,
THJIPOKCOKOMIUIEKCHI aJTFOMHHHUSA,
UX IPUMEHCHNE

https://m.edsoo.ru/RM2IRHCBM

81

82

83

84

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTuueckas padora Ne 7.
Perenne skcnepuMeHTaNbHBIX
3a7a4 1o reme "MeTaiibl
IJIaBHBIX noarpymnm"”

OO11ast xapakTepuCTHKa METaJIIOB
no6ouHbIX noarpymni (b-rpymm)
Ilepuonnyeckoit cucTemMbl
XMMHUYECKHX 3JIEMEHTOB
duznuecKue U XUMUIECKHE

CBOMCTBaA XpomMa U €ro
COG,[[I/IHCHPlﬁ, HUX IPUMCHCHUC

https://m.edsoo.ru/ZCTIX7CQ3

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMHS85BONN

85

Baxnemnme coemmHEHNS
Maprania. [lepmanranar kanus,
€ro OKHUCIUTEIBHBIE CBOMCTBA

https://m.edsoo.ru/TVZPFX8X4

86

(DHSquCKHe U XUMHUYCCKHUEC
CBOMCTBA JKeje3a U ero
coegunenuil. [lonyuenue n
MPUMEHEHHUE CIUIABOB KeJe3a

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

87

duznueckue 1 XUMUYECKUE

https://m.edsoo.ru/GET2L9K3X




88

89

CBOMCTBA MEeIU M € COCINMHCHUH,
UX IPUMEHEHUE

duszndyeckne ¥ XUMHUUECKHE
CBOMCTBa OUHKa U €10
COGHHHCHHﬁ, HUX IPUMCHCHUC.
FI/I,HPOKCOKOMHJ'ICKCI)I OHMHKa

[IpaxTuueckas padora Ne 8.
Pemenue skcnepuMeHTaIbHBIX
3a7a4 1mo teme "MeTaiibl
moO0YHBIX oArpytmm"”

https://m.edsoo.ru/O4C5QKBE]

https://m.edsoo.ru/BAJAYWS82G

90

91

92

Pemenwue 3a1a4 pa3muIHBIX THIIOB
O00011IeHIE U CUCTEMATU3AIUS
M3YYCHHOT'O MaTepuaa Imo TeMe
"MeTtamibsr"

KonTponbHas pabota mo Teme
"MeTtamip"

https://m.edsoo.ru/EI77EUHQZ

https://m.edsoo.ru/NHKRDJUTS

https://m.edso00.ru/4Z62V30B1

93

AHanu3 pe3yabTaToB
KOHTPOJIbHON pabOThI, KOPPEKIIHS
OHIMO0K

https://m.eds0o0.ru/KGZ0DOKTT

94

Ponb xumun B obecrieueHUn
YCTOMYHMBOTO pa3BUTHUSA
yenoseuecTBa. [lonsaTne o
Hay4HBIX METOJIaX MCCIIETOBAHUS
BEILIECTB

https://m.edsoo.ru/SSTSRWKS8

95

HaquHe IMPHUHOMXIIBI OpraHu3anuu
XHUMHYECKOTO TIPOU3BOICTBA.
[TpombIiIeHHBIE CITOCOOBI
TIOJTyYCHHS BYKHEHTIIMX BEIICCTB

https://m.edsoo.ru/V4Y20WS8UR




96

97

XUMUYECKOe 3arpsi3HeHue
OKpY>KarOIIEH Cpesibl U €ro
IIOCJIICACTBUA

XuMUs U 3J0POBbE YEIOBEKA.
JlexapcTBEHHBIE CpE/ICTBA

https://m.edsoo.ru/HFYWAQIVW

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

98

Xumus numy. Poiabs XxuMuu B
o0ecrieueHny MMUIIEBON
0€30I1aCHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

100

101

Kocmernueckue u napdromepHbie
cpeacTBa. beiToBas xumMus

XUMHS B CTPOUTEIIBCTBE.
Baxueiinme cTpouTeabHbIC U
KOHCTPYKIMOHHBIC MaTCPpHAJIbI
XuMUS B CEIBCKOM XO3SHCTBE.
OpraHu4eckre U MHHEPAJIbHbBIC
ynoopeHus

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

https://m.edsoo.ru/SFX2N2T3J

https://m.edsoo.ru/YY395RQAJ

102

CucreMarusanus 1 00001IeHNE
3HAHU 10 TEME

https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMPoBePSIEMOro
TpeOoBaHUs

1

1.1

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKHX 3HaHPII>1, KOTOpas BKIIKOYACT:

OCHOBOIIOJIAraloNIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
JIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-311EeKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHE aTOMa, MOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHUILATENBHOCTb, CTENEHb OKUCJICHUS,
XMUMHUYECKas CBA3b (O- M TW-CBsI3b, KpaTHBIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOuWTaNiell, KpHCTAIMYecKash pemeTKa, MOJb, MOJISIPHAS
Macca, MOJSpHbIA O00BEM, MOJSpHAs KOHILEHTpalUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAUIOTUAPATHI, YIJIEPOAHBIH
ckeneT, (YHKIMOHaNbHAs TpyIa, paaukall, HU30Mephl, CTPYKTYpHas
dopmyna, wm3zomepus  (CTpyKTypHas, TeoMeTpuueckas  (uuc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKUI psA, TOMOJIOTH, YIJIEBOIOPOAbI,
KHUCJIOPOA- M a30TCOJepKallie COEIUHEHUs, OMOJIOTHMYEeCKH aKTHBHbBIE
BellecTBa (YIJIE€BOIbI, )KUPbI, OCJIKH), MOHOMED, OJIUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX peakIuid (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, HK30- U
SHIOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIUTUYECKAs AUCCOLUAIIMS, CTETIEHb UCCOLMALNN, OKUCIIUTENb,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XHUMHUYECKOW  peakiuw,

XHUMHUYCCKOC paBHOBeCI/IC)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
Bemects A.M. bytnepoBa, Teopusi AIEKTPOIUTUUYECKON TUCCOLMALUU,
[Tepuognueckuii 3axkon .M. MeHneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTH
XUMHYECKUX SBJIEHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJISIDHOM W HAaJIMOJICKYJIAPHOM YPOBHAX

INpCACTaBICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKI.IPIfI,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX ux




MNPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

(aKTOJIOTMYECKUE CBEIEHHUA O CBOMCTBaX, COCTAaBE, IOJIY4YEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM  BAKHEHIIUX  HEOPTaHUYECKUX |
OpPraHUYECKHUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

o0Iye Hay4HbIE MPHHIMIIBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
IPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupoBaHHOCTh YMEHUH BBISBIISTD:

XapaKTCPHbIC IIPHU3HAKK W  B3aWMOCBA3b  H3YYCHHBIX HOHS[TI/II‘/'I,
MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IHpPU OIIHMCAHHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKUX 3HAHUNA C MOHATUSIMH H NpeaAcCTaBJICHUAMU
APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAIbHOT'O CANHCTBA MHpPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HAaMMCHOBAHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCIKAYHAPOAHOI'O COr03a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HA3BAHHWA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XAMHAYECKYI0 CHMBOJMKY JUISI COCTAaBICHHS (OPMYJ HEOPTaHUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (JOPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCU(PUIIMPOBATS:

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KIacCU(PUKAIIMK N3yHaeMbIX XMMUYECKUX OObEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPUH JUTS KITAaCCH(PUKAITIH N3yJaeMbIX XHMUIECKUX 00BEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCIYy U COCTaBy PEarupyIONIMX BEIIECTB,
TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTEMEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y49aCTuro KaTanﬂsaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMHM) W HOHOB
XUMUYECKUX 31eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeneneeBa 1 UX BaJC€HTHBIE BO3MOXKHOCTH, HUCTIONB3YS MOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIIN, SDHEPTE€TUYECKUE YPOBHU




ChopMupoBaHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHUX DJIEMEHTOB M OOpa3yeMbIX MU COCIUHEHUH MO

Meproiam U rpynmnam

ChopMupOBaHHOCTE yMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

yYpaBHEHHUS peaKkIUil pa3IU4HbIX THUIIOB; TOJHBIE M COKpaIlEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YUYUTHIBAs YCIOBHUS, IIPH KOTOPBIX
9TH PEaKUUU UIAYT 10 KOHIIA

peakuuii TUAPONN3a, peaklui KOMIUIEKCOOOpazoBaHusi (Ha HpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOATBEPKIAATh:

8.1

8.2

Ha KOHKPCTHBIX HpHUMEpax XapakKTep 3aBUCUMOCTH peaKIII/IOHHOI\/JI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCAUHCHHI OT KpaTHOCTH MW THIIA
KOBaJICHTHOH CBS3H (G- n TE-CBSISI/I), B3aUMHOTI'0O BJIMSAHUA aTOMOB U I'PYIII
4ATOMOB B MOJICKYJIAX, a TAKKEC OT 0CcOOeHHOCTEN pcain3aliii Pa3JIMIHBIX

MEXaHU3MOB IPOTEKAHUS PEAKLUN

XapaKTCPHBIC XHWMHUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLIUN

CdopMHupoBaHHOCTh YMEHHUS XapaKTEepHU30BaTb COCTAB M Ba)KHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnnaM CoeIuHEeHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJI€BOAOPOBI, IPOCThIE FPUPHI, CHUPTHI, (DEHOIIBI, AJIbIAETH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBI, YIIEBOJAbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

CpopMHUpPOBAaHHOCT, YMEHHUS TPOBOJIUTH pPACUETHl 10 XUMHUUYECKUM
dbopmysiaM ¥ ypaBHEHHUSM XHUMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYECKUX BETHYUH:

Macchbl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa peaKkUH, eCIU OJHO
13 UCXOJHBIX BEIIECTB JJaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW MJIM 00BbEMHOM J10JU, BBIX0/1a MPOAYKTA PEAKIINH

TeTI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKICHUIO0 XUMUYECKON (hOPMYJIBI BEIIECTBA




11

12

Bnangenue cucrteMol 3HaHHMM O METOJAX HAYYHOI'O MO3HAHUS SBJIEHUU
MIPUPOBL, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE ITPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHUS] XHUMHUYECKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yMEHUS IPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IHPOTEKAHUS XUMHUYECKUX
peakuMii ¥ IPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XUMMYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; s IHPUHATUSA

T'paMOTHBIX peH_IeHI/Iﬁ HpO6J’I€M B CUTyallusiX, CBA3aHHBIX C XUMHEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
JKCIIEPUMEHT (TIOJyuYeHHEe U U3YYeHHE CBOMCTB HEOPTaHHUYECKUX H
OpraHMYECKUX BEIIECTB, KauyeCTBEHHbIE pEaKUUU YIJIEBOJOPOAOB
Pa3IMYHBIX KJIACCOB M KHUCJIOPOJICOJEPIKAIIUX OPTraHUYECKUX BEIIECTB,
perieHue AKCTIEPUMEHTAIIbHBIX 3a1a4 1o pacrno3HaBaHMIO
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM IPaBUII
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a00paTOPHBIM
o0opynoBanueM; GOpPMyYIHPOBAThH 1SN MCCICIOBAHNUS; PEICTABIATH B
paznuuHOil  opMe pe3yNbTaThl JKCIEPUMEHTA, aHAIW3UPOBATH W

OLCHUBATDL UX NOCTOBCPHOCTD

14

15

ChopMupoBaHHOCTh YMEHHSI OCYLIECTBIISTH I€IE€HANPABICHHbBIN MOMCK
XMMHUYECKON MH(OpMAIIMU B pa3IMYHbIX HICTOYHHUKAX (Hay4Hasi U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMAIH, ceTh IHTepHeT n
JpyTue), KPUTUYECKH aHaJIU3UpOBaTh XHUMHUYECKYI0 HH(OpMALUIO,
nepepabaTbiBaTh €€ U KCIIOJIb30BaThb B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT,  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHUBaTh HH(MOPMAIMIO C TO3UIMKA HKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOMN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BEUIECTB; CHOPMHUPOBAHHOCTH YMEHUI
OCO3HaBAaTh  OIMACHOCTb  BO3JICHCTBUSI HA  KUBbIE  OpraHU3MbI
ONPEIEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTesidl IpeEACIIbHON
JOMYCTUMOW  KOHIIGHTpAIlMM, ¥ TOSICHATh Ha TpUMeEpax CrocoObl
YMEHBIIICHHS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
O XUMHUnN

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB IO OJHEPreTHYecKHM ypoBHsM. Kiaccupukanuss XUMHUECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKAEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(urypaius aroma. BaieHTHbIE 2IEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux diaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
NepuojiaM M TpymnmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI{HHGHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

Banentnocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAsl, MOHHAs, METANTMYECKAs, BOJOPOIHAs)
1 MeXaHMU3MbI e€ 00pa3zoBaHus. MexXMoIeKyIIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. THIbl KPUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelIETKU

XumMuueckas peaKnusi. KHaCCI/I(bHKaL[HH XUMHNYCCKHX peaKuHﬁ B

HEOpPraHMYECKON 1 OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MAacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3In4YHbIX (PaKTOPOB

1.7

TennoBsie a3 dekThl XUMHUYeCKUX peakiuil. TepMoxumMuueckue ypaBHEHUs

1.8

OOpatumble peakuuu. XUMHYecKoe paBHoOBecue. DakTophl, BIUAIOLIIME Ha

COCTOsIHME XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

OnexTponutnyeckas auccoruanus. CuiibHble U cialble anekTponutsl. Cpena
BOJHBIX PpAacTBOPOB BEIECTB: KHCJas, HEWUTpaibpHas, mienouHas. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

I'unponus coneit. Monnoe mpousBeneHue BoAbl. Bogoponusiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEeHHUsI KOHIIEHTPAIUU PACTBOPOB: MAacCOBasi JA0JIsI paCTBOPEHHOTO
BELIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥ HEHachIlEHHbIE

pacTBOpBI, pacCTBOPUMOCTh. Kprcramioruaparsl

1.12

OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiuu. [loBeeHne BEmecTB B cpenax ¢

pa3HbIM 3HaueHHeM pH. MeToasl aeKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIABOB COJIEH

OCHOBBI HEOPTAHMYECKON XUMUU

2.1

Knaccudukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHmuecKkux

BEILIECTB

2.2

23

24

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kanui, KaJdbLUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, JKeJie30, MeJb) M HX coeauHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) HM = HX  COSAUMHEHUW  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN )

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

WNnentudukanus Heoprannyeckux coenrHeHuil. KauecTBeHHble peakiuu Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUU XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coenuHeHnii A.M. byTiiepoBa. YTiepoJIHbIil CKEJET OpPraHWuYeCKOW MOJIEKYJIbI.
KpaTHOCTP XUMHUYECKON CBS3U. S- U P-CBSA3U. sp3-, sp2-, Sp-TUOpHAM3AIIN
opOuTaneil aTOMOB yriepoaa. 3aBUCUMOCTh CBOMCTB BEIECTB OT XMMHYECKOTO

cTpoeHus Moseky. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsatne o  ¢ysknuoHaneHOW  rpynme.  OpueHTanmoHHBIE  3()(EKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kiaccupuKauu OpraHWYecKux BemecTB. HomeHkmarypa
OpPraHMYECKUX COENUWHEHUHN (cucTemMarudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBI/ITeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIH MEXaHU3MBI pCaKknuunm. ITonsatue o

Hykseoduie u snexrpoduie. [Ipasuno MapkoBHukosa. [Ipasuso 3aiinieBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanus, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pPasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMM MPUCOCAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUIApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3aui. [IpoMbIieHHbIe ¥ Ta0OPAaTOpHBIE CIOCOOBI  MONyYEHUs

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pCakun MPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs W noiaumepusanuu. [lomydenue




AJIKaAUCHOB

3.8

3.9

3.10

3.11

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIIMU MPUCOSANHEHUs (TajJoreHupOBaHUE,
TUIPUPOBAHUE, TUApPATAIUsS, THIPOTATOTEHUPOBAHNE) KaK CIIOCO0 MOTydYeHUs
IIOJIMMEPOB M JIPYIHMX IIOJIE3HBIX NPOAYKTOB. Peakiuu 3amemenus. I'openue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO INIAMEHH Ui CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

Apenbl. XHUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  AJIEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
roperusi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. llomydenwe OeH3oma.
Oco0eHHOCTH XMMHMYECKHUX CBOMCTB crupona. [lomumepusauust cTuposna.

Crioco0b1 IMOJIYUCHHUA U IPUMECHCHUEC apOMATUUCCKUX YITIEBOJOPOJ0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS — HAJIWYMS
TUIPOKCOTPYINIBL, €  TaJOreHOBOAOPOJAMH  Kak  CIOCOO  MOJyuyeHus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL Aeruaparanus. Peakuus ropexus.
[Tonyuyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus OSTHIICHA.
OTUJIECHITIMKOIb U TIIMLUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoilcTBa (eHosia (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpusi, Opomom). [lomyuenne enona

3.12

3.13

3.14

Anbnernipl. XMMHYECKAE CBOWCTBA MPEACIIBHBIX albJACTUIOB: THAPUPOBAHUE;
KAueCTBEHHBIC PEaKIMU Ha KApOOHWIbHYIO TPpymHmy (peakius «cepedpsHOro
3epkana», B3aumoeiicteue ¢ rugapokcuaom meau (I1). Ilomyuenune npenenbHBIX
aNbJETUIOB: OKHUCJIEHUE CIHMPTOB, THUIpaTanus aneTuieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPC€aKn OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonyyeHne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albAETUA0OB. Bricuine NmpencibHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Cnoxuble »pupel u kupbl. CrnocoObl TMOJY4YEHHUS CIOXKHBIX 3(QHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IIpuMeHeHne CrIOXHBIX 3(QUPOB B
MUIIEBOW M TNapQroMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CI0KHbIE 3(QUpbI
TJIMIEpUHa U BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA >KHPOB:
THJIpUPOBaHUE, OKUCIIEHUe. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHoco0
MIPOMBIIIJIEHHOTO TOJTYYEeHHsI COJeM BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIM BBICHIHNX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BL: pEAKIMM C YYaCTHEM CIHPTOBBIX U




aJIBJICTUAHOM TPYNI M MOJIOUHOKHCIIoe OposkeHue. [IpuMeHeHHe TIIIOKOo3bI, €€
3HA4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jucaxapuabl: caxapo3a, MajlbTo3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME  aucaxapuabl. ['maponus
nucaxapunoB. [lonmucaxapuiel: kpaxmai, MMKoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOIeHa W LeJUIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMmaja: TIHMAPOJU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIY4YCHHE
3¢pupoB UemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHHBI KaK OPraHMYECKHE OCHOBAHHUS: PEAKIUU C BOJOW, KHCIIOTAMH,
peaKLII/ISI I‘OpeHI/Iﬁ. AHI/IHI/IH KaK HpeI[CTaBI/ITeJIB apOMaTI/I‘-IeCKI/IX AMHWHOB.
3.16 XUMHUYECKHUE CBOWCTBA AHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OpPOMHOMN
BOJIOH, oOkwucieHue. [lomydyeHne aMHMHOB aIKWIMPOBAaHHMEM aMMHaKa H

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

AMUHOKUCIOTBI U Oenku. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHuvecKue
317 coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypallUsl, KaYECTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

CtpoeHue W CTPyKTypa TIOJUMEPOB. 3aBUCUMOCTH CBOWCTB IOJIHUMEPOB OT

318 CTPOCHUS MOJICKYII. OCHOBHBIE CITOCOOBI MOJIYYCHHS BBICOKOMOJICKYIISIPHBIX
COG,Z[I/IHGHHI;'II p€aKkuun IOJUMEPHU3aIN U ITOJIUKOHACHCAIIUH. Knaccmbnxaum{

BOJIOKOH

319 Nnentudukanus opraHnueckux CoeIMHEHUH. Perienne skcnepuMeHTaTbHbIX
3a/1a4 Ha pPaclO3HaBaHWE OPraHNYECKHUX BEIECTB

3.20 I'enernueckas cBS3b MEXKAY KJIacCaMH OPraHUYECKUX COETMHEHUN

4 XUMHUS U KU3Hb

41 Xumusi B TIOBCeAHEBHOM u3HH. [IpaBuia Oe3zomacHoil pabOTHI C €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOI XUMUU

XUMHUS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
49 MPOMBIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U €€ nepepaboTka (MPUPOIHBIC

WCTOYHUKH yTIICBOJIOPOIOB)

XuMUA W JKOJOrUsl. XUMHUECKOE 3arpA3HEHHE OKpYKalolled cpenbl U €ro
43 nocneactsus. Oxpana rugpocdepsl, mouBbl, atMocdepsl, (Gaopsl U GayHbl OT
XUMHYeCKoro 3arpsisHeHus. IIpobimema OTXOJOB M TMOOOYHBIX TNPOTYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKH SHCPIrUu

4.4 O6IJ_II/IC NpEACTABJICHUA O MMPOMBIINUICHHBIX criocodax MOJIYUCHUSA XUMHUYCCKHUX




BEILIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas ~ Mmetauryprus.  CTEKJI0 M CWIMKaTHas  IPOMBIIUICEHHOCTb.

[IpombinenHast  opranudeckas  xumus. CpIpb€  Ans  OpraHu4ecKkon

MIPOMBILLIIIEHHOCTH
5 Tunbl pac4€THBIX 33724
51 Pacuétbl Mmacchl BemiecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIHUYECTBY
" BeuIecTBA, Macce MM 00BEMY OJHOTO U3 yUaCTBYIOIMX B PEAKIIUN BEIIECTB
5.2 Pacuérel TeruioBoro s dexra peaknun
53 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MIPU XUMHUYECKHX PEAKIUAX
5.4 Pacuérer maccrl (00bEMa, KOTMYECTBA BEIMIECTBA) IPOAYKTOB PEAKIIHH, SCITH
. OJTHO M3 BEIIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérbl MmaccoBoit wiin 00BEMHOMN JOIM BBIXO/1A IPOAYKTA PEAKIIUU OT
" TEOPETHYECKH BO3MOKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTA PEAKIIH, €CITH
5.6 | 01HO W3 BEIIECTB JAaHO B BHIE PACTBOPA C ONMPENCIEHHOM MacCOBOM A0ei
PacTBOPEHHOTO BEIIECTBA
57 Pacuétsl ¢ ucnonab30BaHNEM MOHITHI «MaccoBas J0JIs», «MOJIIpHas
" KOHICHTPAIS», «PACTBOPHMOCTHY
Haxoxaenue MonekyasipHOi (GopMyIibl OPraHU4YeCKOro BEIIeCTBa 10 ero
5.8 | IUJIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOAIINX B €r0 COCTAB, HJIH 10

IIPOYKTaM CTOPAHMS
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