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MOSCHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo XMMHU Ha YPOBHE CpeaHero oOmiero oOpa3oBaHMsI
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasnenHpix B denepanbHOM TOCYIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToJIOkeHUN «Crpaterun pa3BuTusi BocnuTanus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4HOro oOpas3oBanus ywammxcs 10-11 xmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy UX K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HH B COIIMYME, a TAKXKe JJIs
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISIETCS] OJTHOW M3 IPUOPUTETHBIX JUCIIUILIVH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOMNOJAraroIiuMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peaju3alus KOTOpoH obOecreynBaeT
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLMIIOB CTPYKTYPUPOBAHUS W MOCIIEIOBATEIBHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOM arrectaud B (OpME €IUHOTO0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yrinyOGn€HHOTO U3yUeHUsI XUMUU:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneNeHue M CTPYKTYpHUPOBAaHHWE €ro I0 KJaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Matepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LEJICH U 3aa4 U3ydeHHUs IpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3UIMAM B IMPOrpaMMe MO XMUMHHM HpPEeTyCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTHBHOM COCTaBJISIONIECH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OO0yUYEHHsSI Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLIMIUIMH B By3aX M OpraHU3alUsIX CPEeIHEro NpopecCuOHAIbHOIO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsI, B TOM YUCJIE C IEPCIEKTUBOM MOCIEAYIONIET0 MOJIYYSHHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XuUMHUS» OPUEHTHPOBAHO TaKKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HAANpPEAMETHBIN XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3alMd COJAEPKAHMUS ITUX KYpCOB B MpOTrpaMMe MO XMMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCAIIMXCS K 0a30BOMY YpPOBHIO HM3Y4YEHHs NIpeaMeTa. IDTa cUCTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBbEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLU, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOW KUHETHUKU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH npu e€ o0pa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUEHHUS JUIsl KJIACCOB OMpeeaEHHOro mpodus (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHue OyayT UMETh 3JEMEHThl y4eOHOro marepuania mo obmei xumuu. [lpu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsSIpHasl Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBl COXpPaHEHUs



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM cimydae mpenocTaBisieTCsl  BO3MOXHOCTh i Ooiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHCIIOTBI U Apyrue. IIpu 3ToM 3HaHMS O COCTaBe M CBOMCTBAX IIPENCTABUTEINICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHUS HayUYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YU€OHBIMHU MPEIMETAMHU.

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero odumero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3Y4YEHHUs MpeAMeTa Nperoaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOJemM
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HUCTOYHUKOB YHEPTUH, B
00ecCIeyeHnn paluOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTyphl UYEJIOBEKa, a TaKXKe€ IKOJIOTHYECKHU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHME CHUCTEMBI 3HAaHHW, JIEKAIMUX B OCHOBE XUMHUYECKOMU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHU, COBPEMEHHBIX IIPEICTABICHUM O
CTPOEGHMU BEIIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHWS XMUMHUYECKUX PEAKUHU, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 00X
HAy4YHBIX PUHIAINAX XMMUYECKOTO IIPOU3BOJICTBA;



dbopmupoBaHue y O0y4JaroIIIXCs OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, i OOBSCHECHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUHYIO MPHUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKON 0€30MaCHOCTH TIOCICCTBUN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMUYECKUM  MPOU3BOJCTBOM, HCIIOJIB30BAaHMEM U  TepepabOoTKON
BEIIECTB;

yrayOjieHue  TPEACTABICHHMM O  HAyYHBIX  METOJax  IO3HaHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB W OOBSICHECHHMS XHUMHYECKUX SIBJICHUM, UMEIONIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEITEIBHOCTH U OBCEIHEBHOM KU3HU.

B mnnaHe peanuzanuu MEpBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTHU SIBJICHUN TIPHUPOJIDI,
YBOXEHUSI K TIPOIIECCY TBOPYECTBA B O0OJIACTU TEOPETHUYECKUX U
MPUKJIATHBIX HCCIIEIOBAHUNM B XWMHH, (DOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIMTAaHWUI0O  HAa  OCHOBE  YCBOCHHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCIUICKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTeM oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHIO KaK
YCIJIOBUIO YCTIEIITHOM MPOo(deCcCHOHATBLHON U 00IIEeCTBEHHOU IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH WM HAaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6miee 4KnciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpejaHero obiiero oOpaszoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kmacce — 102 yaca (3 gaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYCHUE TEOPUU CTPOECHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCTMHEHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuil (IUPAC) u TpuBmanbHble Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHWYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBoOHCTBaA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, [IUKIN3ALNH, TUPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIOAIKaHOB. COCOObI MOTYYeHHS H
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKeHOB, SP°-
ruOpuaM3alysl aTOMHBIX OpOWTalleld yriepoaa, 6- U T-CBs3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHHE
P JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuiio MapKOBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
COMPSDKEHHBIX  nueHoB, 1,2- wu  1,4-npucoeaunenue. Ilomumepuzanms
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneil yriepoga. Ou3nyeckue CBOWCTBA aJTKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKIMK 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
Kamennslii yrosib u npoaykTsl ero nepepabotku. Crocobsl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOU3BOAHBIX YIVIEBOAOPOAOB. Peakuun
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAJIIOOPTraHUYECKUX COEIMHEHUSX. Ucnonp3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OJTHIECHA H
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OoAHOATOMHBbIE cHUpThl. CTpoeHHe MoJieKyn (Ha MpuMmepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIUU 3aMEIICHUS, JAETUAPATALUHA, OKHCIICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa U n3oMmepus. OcoOeHHOCTU PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riaulepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKHUMH KHCIOTaMH, KayeCTBEHHAs pEaKUus Ha MHOTOATOMHbIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonbHOrO sAnapa. Pusmyeckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETH b
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOaHBIE CBA3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JuHOoNIeH08as KuciaoTbl. CrocoObl MOTy4YeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esioyHoi cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yriaeBoaoB (MOHO-, JH-
U TonMcaxapuisl). MoHocaxapuIpl: TIIIOKO3a, (PYKTO3a, Tajakro3a, puodosa,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynin, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TOKo3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH W newnono3a. CTpoeHne MakpOMOJIEKYJl Kpaxmania, TNIMKOT€eHa U
HeJuTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTa JUXPOMATOM Kaius (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMWHBI — OpraHUYecKue MpPou3BOAHbBIE aMMuaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE TEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUYECKUX CBOUCTB aHWwIMHA. KauecTBeHHBbIE peakiud Ha aHWIUH. CrocoOb
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THAPOJIU3, JEHATypalusi,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepxariue OpraHUYeCKHUe COEIUHCHUS u «Pacno3naBaHue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHN —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3uHa.

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

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMy W/WIM HCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIHUX eCTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUNIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MYECKHE BEJIUYUHBI, €IUHUIIBI HU3MEPEHHUS, CKOPOCThb, DHEprus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTE3, IbBIXaHHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU dnemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NMEpUOIUYECKOTO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoauueckoro 3akoHa /[.M. Meunneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBs3U. KparHbie CBs3u. BomgopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHHbie pactBopsl. lIpeacraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakinu. XuMHuueckoe paBHoBecue. KoHcranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHWE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumMusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxkHeunie KUCIopoacoaepKaIne
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(1V), oxcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. Haxoxnenue B mpupojie, CHOCOObl MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnenue B mpupojae, CrocoObl MOTydeHHs, (GU3UYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHE CBOWMCTBA TIPOCTHIX BELIECTB, OOpPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECIVMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeTtamioB B [leproanyeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJIJIOB: TUAPOMETAILTYPTHs, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE IPOCTHIX BEILIECTB U UX COCTUHEHUH.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHWI: TTOTydeHue, (GU3nIecKre U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUbl u
rugapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeJUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUJIPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[pruMeHeHune
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHUCJIOPOJE, M3Yy4YEHUE KOJUIEKIMU «MeTtaiibl M CIUIaBbD), B3aUMOJCHCTBHE
MICJIOYHBIX M IIETOYHO3EMENIbHBIX METAJIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCHUIOB AIIOMUHUS M ILIMHKA C
pacTBOpaMM KHCIIOT U HIEJOYEH, pEelIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTUS dyenoBedecTBa. [loHstue
O Hay4YHbIX METOAaxX IMO3HAHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble npuHUIKNBI OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlsIeHHbBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUS TMpernapaToB OBITOBOM XHUMHU B IIOBCEIHEBHOMN
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuainel g 31eKTpoHUKU. HaHOTEeXHOMIOrUN.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIA OIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOJIYKTa pPEaKUHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

du3nka: Marepus, MHUKPOMHp, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHus3M, dKocHcTeMa, onocdepa, MeTaboIN3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMble, TOTUIMBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcss B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBAXEHHUS K TPOIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpeCa M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U MOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOoBOro U 0Oe3omacHOro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LIEHHOCTH TpaBWJI WHAMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY HM3YYEHHIO MPOECcCHil pa3IudyHOTO pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHMM HOBOW 0a3bl MaTepUATbHOM KyJIbTYpbl, B PEIICHUH TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (PAKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNu(PUKy METONOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIC NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIE Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKUe AeHCTBHSA:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh TMPH OCBOCHUHU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCH(HUKAIMA BEIISCTB |
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (GOPMYJIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKknuu — TPU PEIICHUU Y4YEOHBIX MO3HABATEIBHBIX M TMPAKTUYECKHX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O TMO3HAHUS BEUIECTB U XHUMHUUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAUMOW [T  BBINOJHEHHS yYE€OHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

pUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€ Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUHU Y4YeOHBIX UM HCCIEIOBATCIIbCKUX 3ajJad, BBIOMpaTh Hawmbojee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHHS MPOTPAMMBI 10 XUMHH Ha yriayOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa3oBaHUS BKIIOYAIOT CHEIU(PUIECKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
10 OCBOCHUIO, MHTEPIPETAIMA U TIPEoOpa30OBaHUIO 3HAHUM, BUJIBI JCATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMoOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATHS — XUMHUYECKUH DJIEMEHT, aTOM, SAPO U DJIEKTPOHHASL
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX oOpOuTajed, HOH, MOJIeKYJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIHLHOCTD, CTETICHh OKUCJICHHS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIA CKEIET, GyHKITMOHATbHAS
TpyIIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHAs M MPOCTPAHCTBEHHas (TeoMeTpuyeckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCIIOPOJ- M a30TCOJAEPIKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(mepuogmueckuii 3axkoH J[. M. MeHmeneeBa, Teopus CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUS, JISKAIINE B OCHOBE
MOHUMAaHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHW3Max XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdektoi, opuentantsl | u Il pona);
(baKTOJOTHYECKHUE CBEACHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATeTLHOCTH  4YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHITHS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIECTB;

COCTaBJISITh YPABHEHUSI XMUMHYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEICTBOM  COCTAaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAHUS IS OTICIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PYKTO3a, aHWJINH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJIOKCHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, JU- U TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUH OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€HM — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  IMOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJICHHEM MPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJIOTHYECKHU I1eJIeCO00Pa3HOTO TIOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICT TTokaszareis [1JIK;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (HayYHAs U y9eOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOECHUSI Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIICYCHUU YCTONYUBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUS U OOIIEeH KyJbTypbl YEJIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TIOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUIMYECKAsl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TECOPHS ANEKTPOJUTHUYECKONM IUCCOLUALMHU, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUU SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHU3Max XUMHUYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX PEBPALICHU;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEAEINATh BAJIEHTHOCTh U CTEIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTABY, XUMUUYECKUE PEAKIINH 10 Pa3INYHBIM IPU3HAKaM (YHUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOrO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IIE€PBOrO—4YETBEPTOTO MEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS! CBOWCTB XMMHYECKUX AJIEMEHTOB U HX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN IMOCPEICTBOM COCTaBJIEHMS AJIEKTPOHHOIO OasiaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHSI TI0]1 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUS HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJISIpPHAS KOHIEHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlUM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBID HWHIWKATOPOB, H3YyYEHUE BIIMSIHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
coOIoIeHHEM TIpaBUII O€30MacHOr0 oOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh I1€Jb HWCCJICAOBAHMS, TPEICTABIATH B
pasnu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITTOJIHCHHIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KUBBIC OPraHU3MbBI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBoil nHPopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIKIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Hroro 1o pasneny 35
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. @enon 11 1 https://m.eds00.ru/TJI36WGJI5
KapOonunbHble COeMHEHUS: allbACTUIbI U
3.2 keToHbl. KapboHoBbIie kucaoThl. Cl0KHbBIS 21 1 https://m.edsoo.ru/O2NWGJZU2

a¢upsl. XKupbr



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

3.3 VYrieBoabl 9 https://m.eds00.ru/962BYGF10
Wroro no pazueny 41
Paznen 4. A3oTconep:kaniye oprannyeckue coenHeHns

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 12 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazgeny 12
Pa3zgea S. BoicokoMoJieKky/IsIpHbIE COeIMHEHU S

5.1 BoicokoMonekynsipHble COETUHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne /it Kourpoabnsie | Ilpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHH
Crpoenue atoma. Ilepnonnueckuit
I1
1.1 SAKOH T 1ICPHOATICCHAT CHETEMA 9 https://m.eds00.ru/R39EAGIPC
XUMHUYECKUX dieMeHToR /1. 1.
MenaeneeBa
C .M 0
1.2 TPOCHHE BEIIECTRA. AIHOTO0DPASHE 11 1 https://m.eds00.ru/WAFD2VIFS
BEIIECTB
1.3 XUMUYECKUE peaKIuu 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Hewmeramist 31 https://m.edso0.ru/9NCC2YQRJ
2.2 Mertasmibl 23 https://m.edsoo.ru/YEU9WRJ21
Wroro no pazueny 54
Paznen 3. Xumus u )Ku3Hb
M X
3.1 CTOAIBL TIOSHATILT B XHMIH. AHMHUA H 9 https://m.eds00.ru/2Q4016NXK
KHU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
- 102 4 8

[NPOT'PAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHBbIE NH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
MpeJICTaBICHHE O MHOT000pa3uu
OpPraHUYECKUX COETUHEHUM

https://m.edsoo0.ru/48G4H34K4

DNEKTPOHHOE CTPOEHHUE aToMa
yriaepojaa (OCHOBHOE U
BO30YXJIEHHOE COCTOSTHHS).
BanenTHble BO3MOKHOCTH aToMa

yriepona

https://m.edsoo.ru/ODI6 T8LIR

XuMHudecKkas CBI3b B
OpTaHUYECKUX COCTMHECHHSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJIEHTHOM CBSI3HU, CIIOCOOLI
pa3pbiBa CBs3ei

https://m.edsoo.ru/C42CCDY5S

Teopust cTpoeHUsI OPraHUYECKUX
coenquHenuii A. M. byrneposa

https://m.edsoo.ru/MIAFQ4PQO

Bunas! uzomepun: CTpykTypHas,
POCTPaHCTBEHHAs.
OneKTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPraHUYeCKUX
COCIMHEHUIN

https://m.eds00.ru/GN3QZ8AHX

IIpencrasnenue o

https://m.edsoo.ru/P6AQNOU22



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22

KJTacCU(HUKAIUH 1
CHCTEMaTHYeCKash HOMEHKIIaTypa
(IUPAC) opranndeckux
BCIIECTB

Knaccudukanus peakiuii B
OPraHU4YeCKOW XUMHUHU

https://m.edsoo.ru/M5DJYMP9M

Cucremarusanus u 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTUYECKHU PSAI,
obmas hopmysa, HOMEHKIATypa
Y U30MEpHs, HIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

https://m.edsoo.ru/SHWFWZ174

10

du3znyeckrue U XUMHUYECKUE
CBOICTBA aJIKaHOB

https://m.edsoo0.ru/GV8LNQJ3X

11

HaxoxeHue ankaHoB B
npupoze. CriocoObl MoyyeHust u
IpUMEHEHHE aJIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa U U30MepHus,
0COOEHHOCTH CTPOCHHUS U
XHUMUYECKHX CBOMCTB, CIIOCOOBI
TIOJTy9YCHUSI U IPUMEHEHUE

https://m.edso0.ru/Q4B59001A

13

Pemenune pacu€THbIx 3a/1a4 Ha
OINpeIETIEHUE MOJIEKYIIIPHON
(bOopMyJIIBI OPraHMYECKOTO
BCII[SCTBA II0 MACCOBBIM JIOJISIM
aTOMOB DJICMCHTOB, BXO/ISAIIHNX B
ero cocras. CucreMarusaius u

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

000011IeHrEe 3HAHU I10 TEME

14

AJIKEHBI: TOMOJIOTUYECKUH PsI,
obmas popmyiia, HOMEHKIIATYpA,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJieKys. CTpyKTypHast ¥ Luc-
TpaHC-U30MEPUS ATTKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

duznyeckue 1 XUMUYECKHUE
CBoliCcTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

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

16

CriocoObI mosryueHust 1
NPUMCHEHHE aJIKCHOB

https://m.edsoo.ru/YSODCR6ZN

17

[IpakTuueckas padora Ne 1 o
teme "[lonydyenne sTuiieHa u
M3y4YEHUE ero CBOMCTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemenue pacu€THbIX 3a1a4 Ha
OIIpEICIIEHNE MOJIEKYJIIPHOU
(bopMyIbI OPraHMYECKOTO
BELIECTBA

https://m.edsoo.ru/ XYWNMAYNA

19

AJKanueHsbl: CONpPsHKEHHBIE,
U30JIMPOBaHHBIE,
KyMyJupoBaHHble. OcCOOEHHOCTH
JIEKTPOHHOTO CTPOCHHUS

https://m.edsoo.ru/EKDS1U5UV

20

XHUMHYECKUE CBOMCTBA
COIPSKEHHBIX JUECHOB

https://m.edso0.ru/M356GLRBE

21

CniocoOsI oTydeHus 1
NPUMEHEHHE alTKaICHOB

https://m.edsoo.ru/KT8M1N272

22

AJIKUHBI: TOMOJIOTUYECKHUH PSJI,

https://m.edsoo.ru/N65WYKD93



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93

obmas popmyiia, HOMEHKIIATYpa,
AJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PU3HUYECKUE CBOICTBA

23

XUMHUYECKHE CBOMCTBA aJIKUHOB

https://m.edsoo.ru/MQ7AO3SUC

24

KauecTBeHHBIE pEeaKIMK HA
TPOMHYIO CBSI3b

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

25

CriocoObl nostyyeHust u
IIPUMEHEHUE AIKUHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOU
peakuuu

https://m.edsoo.ru/Q7XMPZSRF

27

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

https://m.edso0.ru/19DNOP1N8

28

ApEHBI: TOMOJIOTHYECKUH PsI,
obmas popmyia, HOMEHKIIATYpa.
DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE
MoJIeKyJ1 OeH30J1a U TOIYyO0J1a, UX
¢du3nueckue cBOMCTBa

https://m.edsoo.ru/M\WVNGDLBK5D

29

XUMHUYECKUE CBOWCTBA apEHOB:
peaKuru 3aMEILECHUS

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

30

XUMHUYECKUE CBOWCTBA apEHOB:
peaKIu IPUCOSTUHEHNS,
OKHCJIEHHE TOMOJIOTOB O€H30I1a

https://m.edso0.ru/CSBNGDUCS

31

Oco0EHHOCTH XUMUYECKUX
CBOICTB CTHUpOJIa

https://m.edsoo.ru/F2K2CB5PG

32

Pemienune pacy€THbIX 33724 Ha

https://m.eds00.ru/QFKSRGCXW



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW

orpeziesieHue MOJIEKYIIPHOM
(bopMyIIbl OPraHUYECKOrO
BelIeCcTBa

33

CniocoOslI nosy4eHus u
MIPUMEHEHUE apeHOB

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

34

['eHeTHUeCKast CBSA3b MEXKITY
Pa3IMYHbIMH KJIaCCaMU
YTIJIEBOAOPOIOB

https://m.edsoo0.ru/IX7QM5T7F

35

Pacuérel no ypaBHEeHUsIM
XAMHYECKUX PEaKIUM.
CucreMmaru3zanus 1 00001IeHne
3HAHUH 110 TEME

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

36

[Ipuponnsiii ra3. IlomyTHbie
HE(TSHbIE ra3bl

https://m.edso0.ru/CK1CUWWEN

37

KameHnHbI#1 yroyib ¥ MpOTyKThI
ero nepepaboTKH

https://m.edsoo.ru/BDDEXD2FV

38

Hed1b 1 ciocoOsI eé
nepepabotku. [Ipumenenune
IPOAYKTOB NEpepaboTKU HEPTH

https://m.eds00.ru/ORE9Y2CYG

39

I'eHeTHuecKas CBsI3b MEKIY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJIOPO/IOB

https://m.edsoo.ru/HQ22U8ZHE

40

l"anoreHonpoun3BoIHBIE
YIJIEBOIOPOIOB: 3JIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMEIICHHSI
rajoreHa

https://m.edso0.ru/XX94BSSGR

41

JlewicTBue memouei Ha
raJIOT€HITPOU3BOHBIC.

https://m.edsoo.ru/FF11CTQKA



https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

BzaumoneiictBue
IUrajJoreHajJkaHoB C MArHUEM U
LIUHKOM

42

Cucremarusanus 1 00001eHne
3HAHUU 10 pa3eiry
"Vrnesonopoast"

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

43

KonTtponpsHas pabora o Teme
"VrneBonopoast"

https://m.edsoo.ru/EJH90TT50

44

IIpenenbHble OTHOATOMHBIE
CIUPTHI: TOMOJIOTUIECKHH PsijI,
obmras popmyna, CTpoeHUE
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, Kiaccudukamus,
buznyeckue cBoiicTa

https://m.edsoo.ru/I9SNSKPMLB

45

XUMHYECKHE CBOMCTBA
MPEIAEIbHBIX OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

Crioco0bI nostyueHust u
NPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[TpocTeie 3¢upHl: HOMEHKIIATypa
Y U30MepHsi, 0COOEHHOCTH
(1)I/I3I/I‘-IGCKI/IX U XUMHNYCCKUX
CBOICTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaTroMHbIE CIUPTHI:
STWJICHIJIUKOJIb U TNIHLEPHH, X
¢du3nveckrne 1 XUMHUYECKHE
CBOMCTBa

https://m.edsoo.ru/KMYAEG5AX



https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX

49

CnocoOslI nosy4eHus u
MPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/EU9L4B5H6

50

DeHOT: CTPOCHUE MOJIEKYJIBI,
(u3ryecKkre CBOICTRA.
Tokcu4HOCTH eHoIa

https://m.edsoo0.ru/0117TP1EX

o1

XuMH4ecKkue cBoicTBa (heHoa

https://m.edsoo.ru/DRURODFRJ

52

CrniocoObl ToTy4eHus 1
npuMeHeHne GpeHoa

https://m.edsoo.ru/60BO9BOAKU

53

[IpakTrueckas padora Ne 2.
Peienne sxcriepuMeHTATIBHBIX
3aza4 no teme "CrnupTsl U
¢deHnomnsr"

https://m.edsoo.ru/SHIGNHMGK

54

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

https://m.edso00.ru/J7BQOOWB6

55

Anbaeruipl ¥ KETOHBI:
JJIEKTPOHHOE CTPOEHHE
KapOOHUIBHOMN TPYIIIIHI;
TOMOJIOTHUECKHE PSIIbI, 001Iast
dbopmyna, u3omepus u
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

AJbIeruapl ¥ KETOHBI:
¢duznyeckue CBOWCTBA; peakuu
IPUCOCTUHECHUS

https://m.edsoo.ru/FTMHFTV8V

57

Peaxkuuu oxkucieHus u
KaueCTBEHHBIC PEAKIIUU
AIILJIETUI0B ¥ KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

Cnoco0OsI TOTy4eHUS

https://m.edsoo.ru/KOSEDOZNC



https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC

AJIbACTU 0B U KETOHOB

59

OaHOOCHOBHBIE MpeebHbIE
KapOOHOBBIE KUCIIOTHI,
OCOOEHHOCTHU CTPOCHHUSI UX
MOJIEKYII

https://m.edsoo.ru/SAG3MM12R

60

W3omepust 1 HOMEHKJIaTypa
KapOOHOBBIX KHUCIIOT, HX
¢du3nveckre CBOMCTBa

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

61

XHUMHYECKUE CBOMCTBA
IpeeTbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/FG799CL7C

62

OcobeHHOCTH CBOUCTB
MYpPaBbUHOM KHCIIOTBI.
MHoroo6pa3sue kapOOHOBBIX
KUCJIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

OcoOeHHOCTH CBOUCTB:
HenpeaeIbHbIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BhICIINX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/PO7B20AZG

64

ITonsiTHE O MPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

https://m.edso0.ru/ASMOQKWR52

65

CrniocoOslI noy4eHus u
MIpUMEHEHNE KapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/ZY83U872I

66

Crnoxuble 3¢upsl:

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



https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

TOMOJIOTHUECKU psiji, oO1as
dbopmyna, uzomepus u
HOMEHKJIaTypa

67

duznueckrue 1 XUMUYECKHE
cBoOMcCTBa A3(HHUPOB

https://m.edsoo.ru/TCIGEW2K6

68

Pemenne pacu€rHbIx 3a7a4: 1o
YPaBHEHUIO XUMUYECKOU
peaKiuu, Ha OIpPECIICHHE
MOJICKYJISIPHOM (HOPMYJTBI
OpPraHUYECKOI0 BEIECTBA

https://m.edsoo.ru/K512Q0HVD

69

[IpakTrueckas padora Ne 3.
Pemenue skcniepuMeHTalIbHbIX
3agau no Teme "Kap6oHoBbIe
KucnoThl. CrioxxHbIe H3QUpHI"

https://m.eds00.ru/OGEJG1Z6Q

70

XKupsbr: crpoeHue, GU3NUECKUE U
XUMHYECKHE CBOMCTBA
(ruaponus)

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

71

OcoOeHHOCTH CBOUCTB JKUPOB,
COZIEPIKAIUX OCTATKU
HEMPCACIBbHBIX ) XUPHBIX KHCJIOT.
JKups! B ipupone

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

72

MpbLTa Kak COJIA BBICIIIAX
KapOOHOBBIX KUCIIOT, UX
Morontee nercrtaue. Iloustue o
CUHTCTHYECKUX MOFOIIUX
cpenctBax (CMC)

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

73

I'eHeTnueckas cBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOACOAEPKALINX

https://m.edsoo.ru/A8FI5XVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU

OpTraHU4Y€CKUX BEIICCTB

74

Pacuérel mo ypaBHEHUSIM
XUMHUYECKHUX PEeaKIIHii

https://m.edsoo.ru/LZ5VLL2BX

75

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

https://m.edsoo.ru/SSWM8F7D7

76

OO01as xapakTepucTHKa
YIJIEBOAOB M KilacCU(pUKaLus
yIJI€BOAOB (MOHO-, IU- U
HOJIMCaxapubl)

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

77

MoHocaxapuapl: GU3NIECKUE
CBOMCTBA U HAaXO0XKJICHUEC B
pupojIe

https://m.edsoo.ru/SDKMBGIF6

78

[IprMeHeHue rioKo3sl, €€
3HAUYCHUC B ) KU3HCACATCIbHOCTH
OpraHusma

https://m.eds00.ru/6LS9BLN9Q

79

Jucaxapunpl: caxaposa,
MaJIbTO3a U JIaKTO3a.
Haxoxnenue B mpupone u
IIPUMEHEHUE TUCAXAPUJIOB

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

80

[Tonucaxapuasl: crpoeHue
MaKpoMOJIeKy, (PU3NYEeCcKre U
XUMHYECKHE CBOICTBA,
pUMEHEHNE

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

81

[TonsiTrie 06 NCKYCCTBEHHBIX
BOJIOKHAX

https://m.edso0.ru/CPO60DRNM

82

Pemienune pacyeTHbIX 3a7a4 Ha
ompeeseHue 10U BbIX0oaa
MPOJIYKTa PEAKIIUU OT

https://m.edsoo.ru/FVQ99R8JH



https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH

TEOPECTUYCCKH BO3MOXHOI'O

83

Cucremarusanus 1 00001eHne
3HAHUU 10 pa3eiy

https://m.edsoo.ru/YTA71S0GH

84

KoHnTpoinbHas pabota 1o Teme
"Kucnoponconepxaniue
OpPraHUYeCKHE COCTUHEHUS"

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

85

AMMHBIL: KIaccu(pUKaLMsL,
CTpOEHHE MOJIEKYJI, 0011ast
dbopmyna, uzomepus,
HOMEHKJIaTypa u (pru3mueckue
CBOMCTBA

https://m.edso00.ru/64T9T10ZV

86

XUMHUYECKUE CBOMCTBA
annpaTUYECKUX aMUHOB

https://m.edsoo0.ru/MYCA4DL1GD

87

AHUJIMH: CTPOECHUE aHUIINHA,
0COOEHHOCTH XUMHYECKUX
CBOMCTB aHWJIMHA

https://m.edso0.ru/FRTQ7TUDA

88

CriocoObI nostyueHust u
NpUMEHEHHE a(paTHISCKUX
aMHHOB

https://m.edsoo.ru/LCF82MVKH

89

AMHHOKHUCIIOTBI: HOMEHKIIATypa
U U30Mepus, GU3nIecKue
cBoiicTBa. OTAENbHbIE
MPEJICTaBUTENN O0-aMUHOKHUCIIOT

https://m.edso0.ru/RQIQFGFVC

90

XUMHYeCKHE CBOMCTBA
AMHHOKHCIIOT, UX
OMOJIOrMYECKOe 3HAUYECHUE
amMuHOKHUCIIOT. CUHTE3 U
TUAPOIIN3 TIENITHIOB

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



https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ

91

benku kak npupoaHbie
MOJIUMEPBI; CTPYKTYPhI OEJIKOB

https://m.edsoo.ru/C031GD96B

92

XHUMHUYECKHE CBOMCTBA OEIIKOB

https://m.edso0.ru/67MDSJICA

93

A3oTcoaepxaiiue
TreTEPOLUKITNYECCKUE
coenuHeHUs. HykiiemHOBBIC
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosaoruyeckas poiib

https://m.edsoo.ru/6 A9U8IK1G

94

[IpakTrueckas padora Ne 4.
Pemenue sxcriepuMeHTaTbHBIX
3aJ1a4 110 TeME
"AzoTcoaepkaiiue
OpraHUYecKHe coequHEeHus"

https://m.edsoo.ru/NC46Z2YR7

95

[TpakTuyeckas padora Ne 5.
Pemienne skcnepruMeHTaIbHBIX
3a1a4 1o reme "Pacno3HaBaHue
OpPTraHUYECKUX COETUHEHUM"

https://m.edsoo.ru/4AGSLO35TE

96

KonTponbhas pabota mo Teme
"A3oTcoaepkaiue
OpPraHUYEeCKHE COCTUHEHUS "

https://m.edsoo.ru/R69Q6G80U

97

OCHOBHBIE TTOHATHS XUMHU
BBICOKOMOJIEKYJISIPHBIX
COECTMHEHUN U METOJBI UX
CHUHTE3a —IIOJIMMEPU3AIUS U
MMOTUKOHIEHCAITHS

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

98

IImacTtmaccel. YTuianzanusa u
nepepaboTKa MIacTuka

https://m.edsoo.ru/IU7EQ648Y

99

DnacToMepsl: HaTypaJIbHbIN

https://m.edsoo.ru/SO6ALFPLS8



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

CUHTCTUYCCKHUE KaYyYYKH. Pe3una

100

Bonokna: HaTypanbHbIe,
HCKYCCTBEHHbIE, CHHTETUYECKHE.
[Tonmumepsl cienManbHOTO
Ha3HAYCHUS

https://m.edsoo.ru/DQOJRVK4H

101

ITpakTuueckas padota Ne 6.
Pemenue skcriepuMeHTaTbHBIX
3aja4 1o teme "Pacrio3naBanme
IJIaCTMACC ¥ BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O00011IeHNE U CHCTEMATH3ALIH
W3YYCHHOTO MaTepuaia o TeMe
"BbICOKOMOJIEKYIISIPHbBIE
coeauHeHHS"

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



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

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

Atom. CocTaB aTOMHBIX sJIEP.
XuMHu4ecKni 31eMeHT. M30To1b!

https://m.edsoo.ru/NOPBJ3G7J

CrtpoeHne 3IIeKTPOHHBIX 000JI0YeK
aTOMOB, KBAaHTOBBIC YHCIIa

https://m.edsoo.ru/9MTBPF8U5

Kiaccupukanuss XuMHIecKux
3JIEMEHTOB (S-, -, d-, f-a;emMenThI)

https://m.eds00.ru/MDGLT301C

Pacnpenenenue 351€KTpOHOB 110
ATOMHBIM OpOUTAIISAM

https://m.edsoo.ru/HNSVJRET?2

ONEeKTpOHHbIE KOH(UTYpaIIN
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30YKAEHHOM COCTOSIHHH

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

DeKTpOHHbIE KOHPUTypaIH
MOHOB. DJIEKTPOOTPULIATETLHOCTD

https://m.edso0.ru/3ZORH4PQL

Ilepronnueckuii 3aKOH U
[Tepuoanueckas cuctema
XUMHYECKHX deMeHToB /1. H.
MenpaeneeBa, CBSI3b C
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB

https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEPHOCTH U3MECHEHUS
CBOWCTB XUMHUYECKHX JIEMEHTOB
¥ 00pa3yeMbIX UMH MTPOCTHIX U
CJIOKHBIX BCHICCTB 110 IrpyIinam u

https://m.edsoo.ru/M2BG8LQGU



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

nepuoaam

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3oBaHMs
KOBAJICHTHOM CBsI3U. BogopoaHas
CBsA3b. MeXMOJIEKYIISIpHBIE
B3aNMMOJICHCTBHSA

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTE M BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
AJIEKTPOHHOMU CTPYKTYPBI MOJIEKYJI
C UX T€OMETPUYECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

IIpencraBienns 0 KOMIIEKCHBIX
COEIMHEHUIX . COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

BemectBa MOJICKYJIAPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS.
Tumnsr KPpUCTATINYCCKUX PCIICTOK
1 CBOMCTBA BEIIIECTB

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

14

[Tonsatue o AuCIEpCHBIX
cucremax. [Ipeacrasinenue o
KOJUTOUTHBIX PacTBOpPAx

https://m.eds00.ru/8QWSNJMIO0

15

HcTrHHBIE paCTBOPHI:
HACBILICHHbIE | HEHACBIILIEHHBIE,
pacTBOPUMOCTS.
Kpucrannoruapatet

https://m.edsoo.ru/MI12GZKJ8B

16

CnocoObI BEIpaKCHUS
KOHI[EHTPAIIUU PacCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC



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

17

Penrenue 3amau ¢

UCIOJIb30BaHNEM OHATUN

"MaccoBas J10J151 paCTBOPEHHOTO
nmn

BelecTBa'", "MoJsipHas
KOHLEHTpauus"

https://m.edsoo0.ru/9YYG9X6FN

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

https://m.edsoo.ru/Y3JUK9MC4

19

Cucremarusanus u 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/7LEFEOFM5

20

KonTtponpsHas pabora mo Temam
"Ctpoenue aToma.
Ilepronnueckuii 3aKOH 1
[Tepuoanueckas cucrema
XUMHYECKHX deMeHToB JI. H.
Menneneesa", "Crpoenue
BemiecTBa. MHOrooopasue
BeIecTB"

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

21

Knaccugukarus Xxumuueckux
peaKkIuil B HEOPraHUYECKON 1
OPraHMYEeCKOW XUMHH. 3aKOH
COXPAHEHHsI MACCHI BELIECTB;
3aKOH COXPAHEHUS U
[IPEBPALLICHNS SDHEPTUU TIPU
XUMUYECKHUX PEaKLUAX

https://m.edsoo.ru/ZOMZMB8REE

22

TennoBble 3 (HeKThl XUMUYECKUX
peakuuii. Tepmoxummudeckue
ypaBHEHHS

https://m.eds00.ru/9TSXHFMT4

23

Brerurciienus o ypaBHeHUSIM
XAMHUYECKHUX PEaKUUi U

https://m.edsoo.ru/V5SWAVUXO0H



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

TEPMOXUMHUYCCKUM YPAaBHCHUSAM

24

CKOpOCTh XUMHUUYECKOHN PEaKIIuu,
e€ 3aBUCUMOCTb OT Pa3JIUYHbIX
dakropoB. Katanus u
KaTaJn3aTophI

https://m.edsoo.ru/DSEHND9EL

25

['oMOTeHHBIE U TeTepOTeHHBIE
peakiuu

https://m.edsoo.ru/RN8POZ7YO

26

[TpakTuueckas pabota Ne 1 mo
TteMme "BnusiHue pa3nnyHbIx
(haKkTOpOB HA CKOPOCTH
XUMHUYECKON peakiuu"”

https://m.edsoo.ru/NGQO5JTY7

27

OO6parumebie U HEOOpaTUMBIE
peakunn. XuMHU4EeCKOe
paBHOBECHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTuueckas padbora Ne 2 o
TeMme "BnusHue pa3nnyHbIx
(bakTOpOB Ha MOJIOKEHUE
XUMHYECKOT0 paBHOBecUA"

https://m.edsoo.ru/UMB65DAVK

29

DIEKTPONUTHYECKAS
mucconuans. CuiabHbIe U crabbie
aneKkTponuThl. CTeneHb
JUCCOLIMAIIUU

https://m.edso0.ru/8UJMTOHPO

30

HNoHHOE npon3BeIeHNE BOBI.
Cpena BOJHBIX pacTBOPOB.
Bonopoausriit mokazarens (pH)
pactBopa

https://m.edsoo0.ru/7S6FNI1YU

31

I'maponus coneit. Peakiuu,
MPOTEKAIOIIKE B PACTBOPAX

https://m.edsoo.ru/LSHMAMHLJ



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

OJICKTPOJIUTOB

32

[TpakTrueckas padora Ne 3 mo
TeMme "XUMHUYECKUEe peakiuu B
pacTBoOpax AIEKTPOIUTOB"

https://m.edso0.ru/RD8CXFMNS

33

OKuCINTEIBHO-
BOCCTAHOBUTEJIbHbBIC PEAKIIUU.
Baxnaenme okuCINTEIN U
BOCCTAHOBHUTEIIH

https://m.edsoo.ru/AF9A7THSZT

34

MeTto 31E€KTPOHHOTO
(371EKTOHHO-MOHHOT0) OanaHca

https://m.edsoo.ru/LCSPR4PCZ

35

DNEKTPOIN3 PACTBOPOB U
pacIuIaBOB BEIECTB

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

36

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

https://m.edsoo.ru/REEKUYHAU

38

Cucremarusanus 1 00001eHne
3HAHUU 110 TeMe " XUMHUYECKHE
peakuun"

https://m.edsoo.ru/O0CUUKMF1

39

KonTposnbHas pabora no teme
"Xumuueckue peakiuu'

https://m.edso0.ru/E120ZSNS2

40

[TonoxxeHrne HEMETAIIOB B
IIepuonnueckoii cucreme
XUMHYECKHX 31eMeHToB /1. H.
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus ux aromoB. Ouznyeckue
CBOICTBa HEMETAILIIOB

https://m.eds00.ru/S2T11G534

41

AnoTponus HEeMETauIoB (Ha
npuMepe KUCIIOpoJa, Cephl,
dbocdopa u yriaeposa)

https://m.edsoo.ru/DKHVETX6S



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

42

Bonopon: nonyuenue,
(bu3HYEeCKre U1 XUMHUYECCKHE
cBoiicTBa. ['mapuasl

https://m.edsoo.ru/EOAB3TJZ2

43

["anoreHsl: HaXOXKAEHHE B
IpUpPOJIE, CIIOCOOBI MOTyYEHUs,
¢du3nvecKkrue 1 XUMHYECKHE
CBOMCTBA

https://m.edsoo.ru/SESM200XI

44

l'anorenoBonopoasl. Baxnerimue
KHCJIOPOJICO/IEPIKALIIE
COCIMHEHUS TAJIOTCHOB

https://m.edsoo.ru/FWWH6A36J

45

JlaGopaTopHbie U TPOMBITIUICHHBIE
CIIOCOOBI TIOTyYEHUS TaJIOTCHOB.
[IprMeHeHre TaToreHOB U UX
COEMHEHU I

https://m.edsoo.ru/ULSR2WQ2T

46

[TpakTryeckas padora Ne 4.
Pemenne skciepuMeHTalIbHBIX
3aga4 no teMe "["anoreHsr"

https://m.edsoo.ru/VJHPYU202

47

Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIE CTIOCOOBI
NoJTyuyeHusi, pU3NYEeCcKue u
XUMHYECKHe cBOMCTBA. O30H.
[IpuMmeHeHne Kucmopoia u 030Ha

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

48

OKcuibl ¥ IEPOKCU/IBI

https://m.edsoo.ru/AMRVPMOQAI

49

Pemenne 3a1a4 pas3sjInYHbIX TUIIOB

https://m.edso0.ru/Q8L50HZYY

50

Cepa: Hax0XJI€HUE B PUPOJIE,
CIocoObI MoJTydeHusl, puznyeckue
Y XMMUYECKHE CBOMCTBA

https://m.edso00.ru/3JASFNQQK

51

CepoBoaopon, cyab(puasl

https://m.edsoo.ru/PMQO9PHT23



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

52

Kucnoponconepxamue
coenuHeHus cepbl. OcCOOEHHOCTH
CBOWCTB CEPHOM KUCJIOTHI

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

53

ITpakTuueckas padota Ne 5.
Pemenue sxcriepuMeHTaIbHBIX
3a1a4 o teme "Cepa u eé
coeuHeHUs"

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

54

A30T: HAXO0XJACHUE B IPUPOJIC,
CHOCOOBI OMYYEHUs, PU3NIECKUE
¥ XUMHYECKUE CBOMCTBAa. AMMHUAK,
HUTPUIBI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnoponconepxaniue
coequHenus azora. OcCoOEHHOCTH
CBOMCTB a30THOW KHCJIOTBI

https://m.edso00.ru/271860BC3

56

[TpumeHneHue azoTa U €ro
COeMHEHUN. A30THbBIE Y100peHUS

https://m.edsoo.ru/MO1P034QF

57

docdop: HaxXOkKAEHUE B IPUPO/IE,
CHocoObl NOTYYeHHUs, PU3NIECKUE
Y XUMHUYECKUE CBOWCTBA.
®ochunet u hochun

https://m.edsoo.ru/PXZ01ZQS0

58

Oxkcuapl hocdopa,
dbochopcoaepxanue KUCIOTHI.
Comu ¢hochopHOH KHCITOTHI

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

59

[Tpumenenue pocdopa u ero
coenuHeHuil. DocopHbie
yao0peHus

https://m.eds00.ru/99E3JYYTM

60

[TpakTrueckas padota Ne 6.
Pewienne skciepuMeEHTAIBHBIX

https://m.edsoo.ru/97LCBYXY?2



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

3amay 1o Teme "A3ot u dpochop u
UX coequHeHus"

VYriiepoa: HaX0XACHUE B IPUPOJIE,
AJUIOTPOITHBIC MOAM(UKAIIIH;

61 https://m.edso0.ru/IWDS30TDR
(bu3HYecKre U XUMHUYECKUE
CBOMCTBA, IPUMEHEHHUE
Oxkcup yriepona(ll), okeun

62 yraepoxa(lV), yronbHast Kuciora https://m.edsoo.ru/6DLNT13TE
U €€ COJIn

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB https://m.edsoo.ru/PQWKCINJIX
Kpemnuit: HaxoxaeHue B

64 HPHPOJE, CTIOCOObI MOy MCHHS, https://m.eds00.ru/R7FY3Y3BW
(buU3HYECKUE M XUMUICCKHEC
CBOMCTBA

65 Owenn kpewins(1V), kpemnnenas https://m.eds00.ru/NTQOS329K
KHCJIOTA, CHUTMKATBI
[IpumeHeHne KpeMHUS U €T0

66 coenuHeHuit. CTEKII0, €ro https://m.edso00.ru/IXJ00600T
MOJTy4YeHUE, BUJIbI CTEKIIa

67 Pemenue 3an1ay pa3nu4HbIX TUIIOB https://m.eds00.ru/S5319XD1S

68 CHCTeidaTmaum 1 060bmerne https://m.edso00.ru/QCSGMOTFS
3HaHui mo teme "Hemeramnnr"

69 Konponbras padora no reme https://m.edsoo.ru/\VPSTFCAFI
"HemeTamnr"
AHanu3 pe3yinbTaToB

70 KOHTPOJILHOM paboThl, KOPPEKIUS https://m.edsoo.ru/LAOAONSJ7
01115 (03

71 [TonoxxeHne MeTaioB B https://m.edso0.ru/57FR91QP1



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

[lepuoauueckoii cucteme
XHUMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHUS
3JICKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB

72

OO6mue ¢puznueckre CBOMCTBa
MeTtauioB. [IpuMeHnenne Meramios
B OBITY U TEXHUKE

https://m.edsoo.ru/ICNOR6AKW

73

Cnnasel MetamioB. Kopposust
METAJIIOB

https://m.eds00.ru/1V3XS7EXT

74

Pemenne 3aa4 pa3sIM4YHbIX TUIIOB

https://m.edsoo.ru/HCZY575D9

75

DNEKTPOXUMHUYECKUH psifl
HanpspkeHud Metaiuio. O6mue
CHOCOOBI MOJTYyYEHHS METAIUIOB

https://m.edsoo.ru/SWJLF3YLW

76

OO0m1as XxapakTepUCTUKA METAIIOB
|A-rpynnsl [lepuoanyeckoit
CUCTEMBI XMMHUYECKUX JIEMEHTOB.
Harpuii u xanuii: nony4yeHnue,
¢du3nueckre 1 XUMHUYECKHE
CBOICTBa, MPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COSIMHEHNH

https://m.edsoo.ru/W4VWNSJ5E

77

OO0m1as XxapakKTepUCTUKA METAILIOB
IHA-rpynns [lepuoanueckoit
CHUCTEMBI XUMHYECKUX JIEMEHTOB.
Maruauii 1 KaJbIUi: OJy4YEHHE,
buznYeCKre U XUMUIECKHE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COEAUHECHUIN

https://m.eds00.ru/Q4YBTZ3RY

78

JKEcTkoCcTh BOIBI U CIIOCOOEI €8

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



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

yCTpaHEeHHs

79

AJIIOMUHUH: NTOJTy4YEHHUE,
buznyecKkue 1 XuMHUYECKHe
CBOIICTBa, IPUMEHEHHE

https://m.edso0.ru/OZHBSJBQ6

80

AmMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI aTIOMUHHUS,
WX IPUMECHEHHE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

https://m.edso00.ru/ZCTJIX7CQ3

82

[IpakTrueckas padora Ne 7.
Pemenune sxcriepuMeHTATBHBIX
3az1a4 1o teme "Mertaibl
[JIaBHBIX noArpymnm"

https://m.edsoo.ru/ZR9H28T3K

83

OO0m1as XxapakTepUCTUKA METAILIOB
no0ouHbIxX oarpynn (b-rpymnm)
[Teproanueckoi cuCTEMbI
XUMHUYECKHX DJIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

du3znyeckrue U XUMHUYECKUE
CBOMCTBaA Xpoma U €ro
COCHHHCHHﬁ, HUX NPpUMCHCHUC

https://m.edsoo.ru/EMH85BONN

85

Baxueiinme coequHeHUA
Mapranua. [lepmanranar kanus,
€r0 OKMCJINTEILHBIE CBOMCTBA

https://m.edsoo.ru/TVZPFX8X4

86

(DI/I3I/I‘—IeCKI/Ie U XUMHUYCCKHEC
CBOMCTBA JKene3a U ero
coequuenui. [lonyuenne n
MIPUMEHEHHUE CIIJIaBOB XKee3a

https://m.edso0.ru/71YSMIGSD

87

duszndeckre U XUMAUECKIE

https://m.edsoo.ru/GET2L9K3X



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X

CBOMCTBA MEIU U €€ COCIMHCHUH,
WX TIPUMCHEHHUE

88

DusnyecKkue U XUMUIECKHE
CBOICTBA LIMHKA U €r0
COCIMHEHUH, UX IPUMEHECHHUE.
I'mapoKCOKOMILIEKCHI IMHKA

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

89

[IpakTrueckas padora Ne 8.
Pemenune sxcriepuMeHTATBHBIX
3az1a4 1no teme "Mertaibl
100OYHBIX oArpymmn"

https://m.edsoo.ru/BAJAYWS82G

90

Pemenne 3aa4 pa3sIM4YHbIX TUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O0001IEHNE U CUCTEMATHA3AIMS
W3YYCHHOTO MaTepHuaa Imo TeMe
"Meraier"

https://m.edsoo.ru/NHKRDJUTS

92

KonTposnbHas pabora no teme
"Meramib!"

https://m.edso0.ru/4Z62V30B1

93

AHanu3 pe3yiabTaToB
KOHTPOJIbHOHN pabOThI, KOPPEKIIHSI
11050100 8

https://m.eds00.ru/KGZODOKTT

94

Poinb xumuu B o0OecrieueHHU
YCTOﬁQHBOF O Pa3BUTHUA
yenoBedecTBa. [lonsaTue o
HAaYYHBIX M€TOAaxX UCCICAOBaHUA
B€IICCTB

https://m.eds00.ru/SSTS5RWKS8

95

Hayunsle npuHIAIIBL
OpPraHMU3ali XUMUYECKOTIO
IpOU3BOACTBA. [IpomblIlIEeHHBIE
CHOCOOBI MOMYYECHHUST BAKHEHIIINX

https://m.edsoo.ru/V4Y20W8UR



https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

BC€IICCTB

96

XUMHYECKOE 3arpsi3HeHue
OKpY Karollen CpeJibl U ero
MOCIIEACTBUS

https://m.edsoo.ru/HFEYWAQ1VW

97

XUMHUS U 3J0POBBE YEIOBEKA.
JlexapcTBeHHBIE CpEACTBA

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

98

Xumus numuy. Pons xumnu B
0o0ecIIeUeHNH MMUILEBOM
0e30MacHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

Kocmerndeckue u mapgromepHbie
cpeacta. beiToBas Xxumus

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

100

XHUMHS B CTPOUTEIIBCTBE.
Baxneiimme cTpouTeNbHbIE U
KOHCTPYKIIMOHHBIE MATEPUAIbI

https://m.edsoo.ru/5FX2N2T3J

101

XHUMHS B CEJTLCKOM XO3SIUCTBE.
Opranndeckie 1 MUHEPAbHBIC
ynoopeHus

https://m.edsoo.ru/YY395RQAJ

102

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3oBaHus

1

Biianenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPask BKJIKOYAET:

11

OCHOBOITOJIATAIOLINE TOHATHS (XUMHYECKUH 3JIEMEHT, aToM, H30TOIIbI,
3IIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3IEKTPOHHBIE OPOUTAIIH ATOMOB,
OCHOBHOE ¥ BO30YXJEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATENILHOCTD, CTENEHb OKHCJICHUS,
XAMHYECKass CBs3b (O- M T-CBs3b, KPaTHBIC CBSI3U), THOpHIM3ALHS
aTOMHBIX OpOWTasIel, KpHCTaNIM4ecKas pewmeéTka, Mojb, MOJIApHast
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHIEHTPAIMsS, PacTBOPEI
(MCTHHHBIE, IUCIEPCHbIE CUCTEMBI), KPUCTAIJIOTUAPATHI, YIJIEPOIHBIN
CKeneT, (yHKIMOHAlbHAs TpyIa, paauKall, HU30MEphl, CTPYKTypHas
dopmymna,  u3zomepuss  (CTpyKTypHas,  Treomerpuueckas  (Luc-,
TPaHCU30MEpHS), TOMOJOTHYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHUCIIOPOJI- U a30TCOAepXkalllie COEAMHEHMsI, OMOJIOrMYeCKH aKTUBHBIE
BeIlecTBa (YIJIeBOMAbI, KUPBI, OEKN), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XUMHUYECKUX PpEaKIHUi (OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30- U
HHJIOTEPMHUUYECKHE, PEaKLMd HOHHOIO OOMEHa, TOMO- U T'€TepOreHHbIE,
oOpaTtumble 1 HEOOPAaTUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIHUTEHI,
AIIEKTPOJIUTUYECKAs] AUCCOIUAIINS, CTETIEHb UCCOLMALUU, OKUCINUTEND,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTh XUMHYECKOW peaKiuH,

XHUMHYECCKOC paBHOBeCI/Ie)

1.2

TEOPUM U 3aKOHBI (TEOpUST XMMHYECKOTO CTPOEHUS OpPraHUYEeCKUX
BemectB A.M. BytnepoBa, Teopus 3JIEKTPOTUTHUIECKON THUCCOIMAIINH,
[Tepuonnueckuii 3akon J[.M. MeHneneeBa, 3aK0H COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUH, MHPOBO33PEHUECKHE
3HaHHA, JCKAIUMEC B OCHOBC IIOHHUMAaHUA HpI/I‘II/IHHOCTI/I U CUCTECMHOCTHU
XUMUYECKUX SIBIICHUW, COBPEMCHHBIC TMPEACTABICHUS O CTPOCHHUH

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAaIMOJIEKYJIAPHOM YPOBHSX

1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHUYCCKUX peaKuHﬁ,

TEPMOIAUHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMEPHOCTAX nux




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

14

(dakToNOrMUeCKue CBEACHHS O CBOKMCTBAaX, COCTaBe, MOIYYCHHH U
0€e30IIaCHOM  HCIIOJIb30BAHMHM  BAXKHEWIINX  HEOPTraHUYECKUX U
OPraHWYEeCKHX BEIIECTB B OBITY W TPAKTHYCCKON EATEIbHOCTH

YCJIOBCKA

1.5

oOuIre HaydHblE NMPUHIUIBI XMMUUYECKOTO MPOU3BOJACTBA (Ha NpUMEpe
IPOM3BOJICTBA CEPHOIN KHUCIOTHI, aMMMaKa, METaHoJa, IMepepaboTKu

HeTH)

CdopMupoBaHHOCTb YMEHUIA BHISBIIATD:

2.1

XapaKTCPHBIC IMPU3HAKN u B3aNMOCBA3b N3YUYCHHBIX HOHﬁTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMEC IIOHATHUA IIPpHU OIMMCAHUH CTPOCHHA U

CBOMCTB HCOPraHUYCCKUX U OPraHNUYCCKUX BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

2.2

B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C TOHATUSIMH M TPEICTABICHUSIMHU
JIPYTuX MPEAMETOB JUIsi 00Jiee OCO3HAHHOTO TMOHUMAaHUSI U OOBSICHEHHS

CYIIHOCTU MAaTCPUAIbHOI'O €AUHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

HAaUMEHOBAHUS XHUMHYECKHX COCIMHEHHUM MCKAYHAPpOAHOI'0 COHO3a
TeopeTquCKOﬁ u HpHKHaZ{HOP’I XUMHUU W TpPHUBUAIIBHBIC HA3BAHUA
BCIICCTB, OTHOCAMNIUXCA K M3YUCHHBIM KJIaCCaM OPraHu4CCKux U

HEOPraHWYECKUX COCIUHEHUI

3.2

XMMUYECKYI0 CUMBOJMKY JUI COCTaBJeHHsS (POpMyN HEOpPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJETHBIX) (POpMYJT OpraHMUYECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS:

4.1

HCOPTraHNMYCCKUEC BCHICCTBA, CaMOCTOATCIIBHO BLI6HpaTB OCHOBAaHHA H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnvdcCKrue BCIICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBaHHsA U

KPUTEpUU IS KIacCU(DUKAIIMY U3y4aeMbIX XMMUYECKUX OOBEKTOB

4.3

M0 Pa3NUYHBIM TPU3HAKaM (YHCIY W COCTaBY pPEarupyrolidX BEIIECTB,
TerioBoMy A(pdEeKTy peakiud, W3MEHEHHIO CTENeHEeW OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaanu3aTopa)

CdopMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHMM) U HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nepuonoB [lepuoanueckoit cucremsr . 1.
MeneneeBa 1 UX BaJ€HTHbIE BOBMOXXHOCTH, UCIIONb3Ys MOHITHS S-, p-,

d-3JeKTpOHHBIE OPOUTAIH, JHEPIrETUIECKUE YPOBHU




CdopMupoBaHHOCTh yYMEHHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMMUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MMM COECIUHEHHH IO

IIEpUOJIaM U IpyIIam

CopMUpOBaHHOCTh YMEHHSI COCTAaBJISITh YPaBHEHHS XHUMHUYECKUX

peaklMii ¥ paCKpbIBaTh UX CYLIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ IMOCPCACTBOM COCTABJICHUA

SJICKTPOHHOI'O OajaHca 3THX pCaKHI/Iﬁ

1.2

YPAaBHEHUs pEaKkUMil pas3IMYHBIX THIIOB; IIOJHBIE M COKPAIEHHBIE
YpaBHEHHSI pEaKIMii HOHHOTO OOMEHA, YYUTHIBAs YCIIOBUS, IPH KOTOPBIX

9TH peakluu UAYT 0 KOHIIA

7.3

peakuuii THAPOIM3a, PEaKlUil KOMILIEKCOOOpa3oBaHHUs (HAa MpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:

8.1

Ha KOHKpETHBIX IIpUMEpax XapakTep 3aBUCUMOCTH PpPEaKIIMOHHOU
CHIOCOOHOCTH OPraHUYeCKUX COCIMHEHMH OT KpaTHOCTHM M TuIa
KOBQJICHTHOH CBSI3U (G- U M-CBSI31), B3AUMHOTO BIMSIHUS @TOMOB U I'PYIII
aTOMOB B MOJIEKYJIaX, & TAK)Ke OT OCOOEHHOCTEH pean3auy pa3IuyHbIX

MEXaHU3MOB IPOTEKAHMS PEaKIUN

8.2

XapaKTCPHBIC XUMHUUYCCKUC CBOICTBa BEIIIECTB COOTBCTCTBYHOIIMMHU

HKCIIEPUMEHTAMM U 3aIIUCSMHU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMupOBaHHOCTh YMEHHUS XapaKTepU30BaThb COCTaB M BaKHeWIIHe
CBOMCTBA BELIECTB, IPUHAUICKAIIUX K ONPEAEICHHBIM KilaccaM H
rpymnmnam coeMHEeHUM (IIPOCThIe BEIECTBA, OKCU/bI, TUAPOKCUIBI, COJIH;
YIII€BOIOPOAbI, IPOCThIE 3(DUPHL, CIUPTHI, (PEHOIIBI, aTbJAETHIbI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIOXKHBIE 3(QUPBI, >KUPBI, YIIEBOJbI, aAMHHBI,

AMUHOKHUCIIOTBI, OCITKN)

10

ChopMHpPOBaHHOCT, yYMEHHUS TPOBOJUTH PACUYETHl IO XUMHUUYECKHM
dbopMynaM W ypaBHEHHUSIM XHUMHUYECKHUX pEaKIUN C HCMOJIb30BaHHUEM

(I)I/I3I/I‘-ICCI(I/IX BCIIMYHH:

10.1

Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIA OJTHO
W3 UCXOJHBIX BEIIECTB JJAHO B BUJIE PACTBOpA C OMPEACIEHHON MaCCOBOM

JIOoJIeH pacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOM WM 00BEMHOM JT0JIH, BRIXO/1Aa TIPOJIYKTA PEAKIIUH

10.3

TEIUIOBOTO P QeKTa peaKkiuii

10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKICHUIO XUMUYEeCKOH (pOopMyIIbl BeliecTBa




11

Brnanenue cucremoil 3HaHUM O METOJaX HAy4YHOTO IMO3HAHUS SIBJICHUHN
MPUPOJBIL, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHUE NIPUMEHATh
3TU 3HAHUA HpI/I 3KCHepI/IM€HTaJIBHOM HUCCICOOBAHUN BCHICCTB U JIA
OOBSICHCHUS XUMHUYECKUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTH YC€JIOBEKAa U B HOBCC,I[HGBHOﬁ KHN3HU

12

ChopMUpOBaHHOCTh YMEHHUS TPUMEHSTH (MCIOJB30BATh) 3HAHUS O
COCTaB€ U CBOMCTBaX BEIIECTB [UII JKCIEPUMEHTAIbHON MPOBEPKHU
TUIIOTE€3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XHUMHUYECKUX
peakuuii M TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHBIC XMMHUYECKUE 3HAHUA JUIS OOBSCHEHUS W TPOTHO3UPOBAHMS
SBIICHUM, MMEIONIMX €CTECTBEHHOHAYUYHYIO NPUPOAY; ISl TPUHSATHUS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XUMHUEH

13

CdopMUpOBaHHOCTh YMEHHS IUIAHUPOBATH M MPOBOAWTH XUMHYCCKHIA
OKCHEPUMEHT (IOJIyYCHHE M HW3YYCHHE CBOWCTB HEOPTaHUYECCKHX W
OpPraHWYeCKHUX BEIICCTB, KAYECTBCHHBIC pEAKIUU YIJICBOJOPOIOB
Pa3IMYHBIX KIJIACCOB M KHCIOPOJCOACPIKAMUX OPraHUYCCKHX BEIIECTB,
pelieHue IKCIIEPUMEHTAIBHBIX 3aaq o pacro3HaBaHUIO
HEOPraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJCHHUEM IMPaBUII
Oe3omacHoro  oOpallleHHss C  BEMIeCTBAaMH H  JIaDOpaTOPHBIM
obopynoBanuemM; GOpMYIUPOBATH IEJIM UCCIEIOBAHUS, TIPEICTABIATh B
pa3nuaHON  (opMe pe3ynbTaThl dIKCICPUMEHTA, AaHAIU3UPOBATh U

OLICHUBATHL UX NOCTOBCPHOCTH

14

CdopMHUpPOBaHHOCTh YMEHHSI OCYIIECTBIISATH LIEIEHANPABICHHBIM MOMCK
XUMHUYECKOW MH(POpPMALIUU B Pa3IMYHbIX UCTOYHHMKAX (HaydHas U y4eOHO-
Hay4dHas JIUTepaTypa, CpeAcTBa MacCOBOW MHpOpMAIMH, ceTh MIHTepHeT u
Jpyrue), KPUTHYECKH aHAIM3UPOBAaTh XUMUYECKYI0 HH(opMaluio,
nepepabarbiBaTh €€ M HCIOJIB30BaThb B COOTBETCTBUU C IOCTaBJICHHOM

y4eOHOM 3a1aueit

15

CchopMHpOBaHHOCTh ~ yMEHHUsSI NPOTHO3UPOBATh, AHAIU3UPOBATH U
OLIEHMBAaTh HH(OPMAIMIO C TO3UIMHA 3KOJIOTHUECKOH Oe30MacHOCTH
MOCJIEICTBUIM OBITOBOM M NPOM3BOJICTBEHHOHN AEATENIbHOCTU 4YeNIOBEKa,
CBSI3aHHOW C TmiepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh yMEHUI
OCO3HaBaTb  ONACHOCTb  BO3ACHCTBUS  HA  JKHUBBIE  OpPraHU3MBI
ONpPEACIEHHBIX BEIIECTB, IIOHUMAass CMBICI II0Ka3aTelsl MpeAciIbHON
JOIYCTUMOW KOHILIEHTpalluM, M TMOACHATh Ha IpHUMepax CHOCOObI
YMEHBLIEHUS U NIPEIOTBPAILEHUS UX BPEIHOIO BO3/ICHCTBHSI HA OPraHU3M

YCJIOBCKA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenne BemecTBa. CoBpeMeHHass MOJIENb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB II0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukamuss XUMHUECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPIeTUYCCKUX YPOBHEH aTomMoB (S-, p-, d-
anemMeHToB). OCHOBHOE M BO30YXIEHHOE COCTOSIHUSI aTOMOB. OJEKTPOHHAas

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe QJICKTPOHBI

1.2

Ilepuonuueckass cucrema xumuueckux a3nemeHtoB J[.M. Mengeneena.
Ousnueckuit cmbica [lepuoanueckoro 3akona J[.M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB M MX COCIMHEHUW I10
epuoJaM U TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHMHM CBOWCTB IPOCTBIX

BCHICCTB, BOAOPOAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

BaneHTHOCTD. BJICKTpOOTpI/II_IaTeHBHOCTB. CreneHp OKUCIICHUS

1.4

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, HOHHAsS, METaJUIMUECKasi, BOJOPO IHAS)
Y MEXaHU3MBI €€ 00pa3zoBaHus. MeXMOJIEKYIsIpHbIe B3auMo/ieiicTBus. BemecTra
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMsS. THIBl KPUCTAUIMYECKUX

peI_HéTOK. 3aBUCHMOCTH CBOMCTBA BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘IGCKOﬁ peH_IéTKI/I

1.5

Xumunyeckas — peakuus.  Knaccudukamuss — XMMHUECKMX — peakuil B

HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XAMUHU. 3aKOH COXPAaHCHUA MACChI BCIICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TemnnoBbie 3¢ dexThl XMMUYECKUX peakiuid. TepMoxuMudeckue ypaBHEHUs

1.8

OOpatumble peakuuu. XuUMHUYecKoe paBHoBecue. DakTOpbl, BIUAIOIIME Ha

COCTOSIHHE XUMHYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

3J'ICKTpOJ'II/ITI/I‘-ICCKa$I JUucconuanus. CunbHbIC U cla0bie SJICKTPOJINUTHI. Cpe;[a
BOAHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaHBHaﬂ, oieja0o4Has. CreneHb

nycconuani. Peakyuy HOHHOro 0OMeHa

1.10

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)

pacTBopa

1.11

CriocoObl BeIpaXeHHS KOHIICHTPALUU PACTBOPOB: MAacCOBasi A0JIS PACTBOPEHHOTO
BELIECTBA, MOJISIpHAas KOHLEHTpauus. HacelllleHHble U HEHaChILEHHBIE

pacTBOpPBL, PACTBOPUMOCTh. KpucTamioruaparsl

1.12

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKknuu. HOBGI[GHI/Ie BCIICCTB B Cpcaax C

pa3HbIM 3HaueHueM PH. MeTosl aeKTpOHHOTO OanaHca




1.13

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccudukanus Heoprannueckux coeuHenuii. Homenkiarypa HeopraHm4ecKux

BCIICCTB

2.2

XWMHYECKHE CBONCTBA BAKHEWIIMX META/UIOB (HATPUM, KaJIMHA, KaIbIUH,
MarHvii, aTFOMUHHUA, IIUHK, XPOM, JKele30, MeIb) U UX coequHeHui. OOmime

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

2.3

XUMHUECKUE CBOMCTBA BaXHEWIMX HEMETAIOB (TaJOreHOB, CEphbI, a30Ta,
dochopa, yrmepoga M KpEeMHHS) HW  UX  COSAWHCHHMN  (OKCHJIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNI )

2.4

I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, ITPUHAAJICKAIINX K PA3JIMYHBIM

KJj1accaM

2.5

Wnentudukanus Heoprannyeckux coenrHeHuil. KauectBeHHble peakiiuu Ha

HCOPraHUYCCKHUEC BCIICCTBA U MOHBI

OCHOBBI OPTaHMYECKON XUMUU

3.1

OCHOBHBIE TMOJIOKEHHUSI TEOPUM XHUMHUYECKOTO CTPOCHHUS OpPraHUYEeCKUX
coenunennii A.M. ByrtnepoBa. YriaepoaHblil CKEIET OpraHUuYECKON MOJICKYJIBI.
KpaTHOCTh XMMHUYECKOH CBSI3M. S- M P-CBs3H. SP3-, SP2-, SP-rHOpHAM3ALUU
opOuTaneil aTOMOB yriiepoja. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHUYECKOTO

CTPOCHUS MOJICKYII. I'omonoru. I'omonoruueckui pAA. I/I30Mep1/1;1 H U30MCEPhbI

3.2

[lonsiTue o  QyHkumoHanbHOM  rpynmne.  OpueHTanMOHHBIE 3 (EKThI

3aMEeCTUTEIEN

3.3

[IpencraBnenne o kiaccu(UKAaMU OpraHMYeckux BemiecTB. HomeHknaTypa
OpPraHMYECKUX COEIUMHEHUHN (cucTeMaruyeckas) W TpPUBUAIbHBIE Ha3BaHMS

BOXHEUIINX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieoguie u anekrpoduie. [Ipasmio MapkoBuukosa. [IpaBuino 3aiiiieBa

3.5

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUIAPUPOBAHUE,
TEPMUYECKOE pPa3NoKeHUE, KPEKUHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB ITUKIOAIKAHOB C  MAaJIbIM

pa3MepoMm 1uKIiIa. Peakuuy npucoeIMHEHUs U PaauKalbHOTO 3aMEIEHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pPEaKLUU IPUCOEINHEHUS (TaJOr€HUpPOBAHUE,
TUIPUPOBAHUE, TUAPOTrAJOr€HUPOBAHUE, TUApATAlLlUs), TOPEHUs, OKUCIEHUS WU
noauMmepusanuy. IIpoMblluieHHblE UM J1a0OpaTOpHBIE CIIOCOOBI  MOJIyYEHMS

AJIKCHOB

3.7

AJKagueHbl. XHMMHUYECKHE CBOWCTBA aJKaJWEHOB: PEAKIHH MPUCOCTUHECHUS




(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpPeHHs] W mojumepusauuu. [lomyueHue

AJIKaAUCHOB

3.8

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCTUHEHUs (IaJOreHUpPOBaHUE,
TMJIpUPOBAaHUE, THJpAaTalysi, TMIPOraJoreHHpOBaHUE) KaK CIOcO0 MOIyd4eHUs
IIOJIMMEPOB M JPYIMX IIOJIE3HBIX INPOAYKTOB. Peaxkuuu 3amemieHus. I'opeHue
aleTUICHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH IS CBAPKHU U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

3.9

Apenbl. XWMHYECKHE CBOMCTBa O€H30JIa: PEAKIMH  AICKTPOPUIHHOTO
3aMELIEHUs, TNpPUCOEeIUHEHUs (TUOpUpPOBaHME, TajoreHupoBaHue). Peakius
roperusi. OCOOEHHOCTH XHMHUYECKUX CBOWCTB Tonyona. [lomyuenue OeH3ona.
Oco0eHHOCTH XMMHMYECKUX CBOMCTB crupoina. [lonmmepusanus cTHpoIa.

Crioco0bl MoTy4eHHs! ¥ IPUMEHEHUE apOMaTUUYECKUX YTIIEBOJI0POIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CI0COO  YCTaHOBJICHMS — HalU4us
TMJIPOKCOTPYNIbI, €  TAJIOr€HOBOAOPOAAMU  KaK  CIOCOO  MOJIy4dyeHHs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peaknus ropexus.
Ilomyyenue oTaHONa: peakuuss OpPOKEHUS TIUIIOKO3bI, TUApaTalus OSTHIICHA.
OTUJEHITIMKOIb W TIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HIPOKCHIIOM

HaTpusi, Opomom). [lomyuenue peHona

3.12

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpEACIIbHBIX AJBACTUAOB: THAPUPOBAHUC,
KaueCTBCHHBIC PEaKIMM Ha KapOOHWIIbHYIO TpyMImy (peakuusi «cepeOpsHOro
3epkanay, B3aumoeiicteue ¢ rugapokcuaom meau (I1). Tlomyuenune npenenbHBIX
QNbJIETHJIOB: OKHCIEHHE CHOUPTOB, THApATallMs aleTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn PC€aK OKUCIICHUS allCTOHA

3.13

Kap6OHOBBIe KHUCIOThl. XHUMHUYECKHE CBOMCTBa OpCACIIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX KUCI0T. OCOOEHHOCTH XUMMHUYECKUX CBOMCTB MypaBLHHOﬁ KHUCJIOTHI.
HonyquHe OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX KHUCJIIOT: OKHCICHHUE
AJIKaHOB, AJIKCHOB, INCPBUYHBIX CIIMPTOB, AJILACTHIOB. Bricmme OpeaACIIbHBIC U

HCIIPCACIILHBIC Kap60HOBBIC KHCJIOTBI

3.14

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CrIoOXHBIX 3(PUPOB B
MUIIEBOH W TMapIOMEPHONW TPOMBIIUICHHOCTH. JKUpPBI Kak CIOXKHBIE A()HUPHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOWCTBA YKHPOB:
TUAPUPOBAaHUE, OKHCIeHHe. ['Maponus3, WM OMBIJICHHE, >KUPOB Kak CIoOco0
MIPOMBIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHINX Kap60HOBI:IX KHCIIOT




3.15

XUMHUYECKHE CBOMCTBAa TJIOKO3Bl: PpEAaKUUHM C YYaCTHEM CIHMPTOBBIX U
QJIBJICTUIHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4YEeHUE B KU3HEAEATEIILHOCTU OpraHu3Ma. Jlucaxapuisl: caxapo3a, MajJbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAIOIIME Aucaxapuiabl. ['maponus
nucaxapuioB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHe MaKpOMOJIEKYI
KpaxMaya, IJIMKOreHa U uLenono3bl. dusnyeckue CBONCTBA Kpaxmala U
LEJII0NIO3bl. XMMHUYECKUE CBOMCTBA KpaxMaya: THAPOIM3, KaueCTBEHHas
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEIUIOJIO3bl: TUAPOJIM3, MOJIyYEHHUE
3¢upoB uemwnono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MIENK)

3.16

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHUIMH Kak IPeICTaBUTENIb apOMATHUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHWUJIMHA: B3aUMOJCIHCTBHE C KHUCIOTaMH, OpOMHOI
BOJIOM, okucieHue. [lomydyeHue aMHHOB QJIKWJIMPOBAHHEM aMMHakKa |

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMMHOKHUCIIOTBI U O€NKHu. AMHUHOKHCIOTHI KaK aM(OTEpHBIE OpPTaHHYECKHE
coequHeHUsl. OCHOBHBIC aMHHOKHCIIOTBI, OOpasyromiue OelKku. XHUMHUYECKUE
CBOMCTBa OENKOB: THAPONU3, NEHATYpallUs, KaYeCTBEHHbIE (IIBETHBHIC) PEaKIUU

Ha OenKu

3.18

CrpoeHne u CTpPYKTypa NOJUMEPOB. 3aBUCUMOCTb CBOMICTB IOJIMMEPOB OT
cTpoeHHust MoiieKyld. OCHOBHBIE CIIOCOOBI TOJYyYEHHUS BBICOKOMOJEKYJISPHBIX
COEAMHEHUI: peakuuyu MOoJIMMEepHU3alliid U NoJduKoHJeHcaruu. Knaccudukarys

BOJIOKOH

3.19

Nnentudukanus opraHnueckux coeAMHeHUH. Perenne skcrnepuMeHTaTbHBIX

3ala4 Ha pacCliO3HaBaHUEC OPIraHNYCCKHUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKIY KilaCCaMU OPraHNu4YCCKUX Coe)II/IHeHI/Iﬁ

XUMUS U )KU3Hb

4.1

XuMmusi B ToBcenHEBHOM xu3HU. [lpaBuna Oe3omacHON pabOTHl C €IKUMH,

TOpHOYMMU U TOKCUYHBIMU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITLCKOE XO3SMCTBO. XUMUSA B
MIPOMBIIUIEHHOCTH. XUMHS M SHEPreTHKa: MPUPOIHBIA M MOMYTHBIA HeTAHOM
rasbl, X COCTaB U ucnoib3oBaHue. CocraB HedpTH U e€ nepepaboTka (IPUPOHbIE

VCTOYHUKH YTJIEBOIOPOJIOB)

4.3

XUMUA W IKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpelbl U €ro
nocnenctBus. Oxpana rugpocdepsl, MOUBBI, atMocdepsl, GIopbl U (GayHbl OT
XUMHYeCcKoro 3arpsisHeHus. IIpobrema oOTXO0J0B M MOOOYHBIX TPOIYKTOB.

AJ'IBTepHaTI/IBHBIC HUCTOYHHKU SHEPTHUU




O6HII/IG MNpEACTABICHUA O IPOMBIINIJICHHBIX crocodax IMOJIYYCHHUA XHUMHYCCKHX

BEILIECTB (HA IpHUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). U€pHas u

4.4 uBerHas  Meraunyprus.  Crekiio M CWIMKAarHas  [POMBIIUIEHHOCTb.
IIpombilienHass  opranuueckas  xumus.  Cplpp€ A OpraHMYecKoi
IIPOMBIIIICHHOCTH

5 Tunsl pacu€THBIX 3a1a4
51 Pacuérsl Macchl BelecTBa min 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
" | BemecTBa, Macce MM 06BEMY OHOTO H3 YUACTBYIOIIMX B PEAKIIHH BEIIECTB

5.2 Pacuétsl TemoBoro 3¢ dexra peakuuu

5.3 Pacuérpel 00bEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKIX PEAKIUAX

5.4 Pacuérel Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEaKIUH, €CIIN

' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH )
55 Pacuérsl MaccoBoi niM 00bEMHOM JJOIM BBIX0/1a MPOJIYKTA PEAKLIUU OT
| TeopeTHUeCKH BO3MOKHOTO
Pacuérsl Macchl (00bEMa, KOJMYECTBA BELIECTBA) MPOIYKTa PEAKIIUH, €CITH

5.6 | 01HO U3 BelIECTB JAHO B BUIE PACTBOPA C ONPEIEIEHHON MAaCCOBOU OJIEH

pacTBOPEHHOTO BELIECTBA

57 Pacuérsl ¢ ncronb3oBaHUEM MOHATHH «MaccoBas JOJs», «MOJISIpHAs

" | KOHIIGHTPAIHS, «PACTBOPHMOCTB
Haxoxaenne MoaekyasipHoi (hopMysbl OpraHu4ecKoro BEeiecTBa Mo ero
5.8 | WIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIHMX B €0 COCTaB, MU 110

IPOAYKTaM CrOpaHus




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xumus; 10 knacc. yrinyonennoe ooyuenne Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemienue»

2. Xumus; 11 knacc. yrinyonennoe ooyuenne Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO
«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

1. Xumus; 10 knacc. yrinyonennoe ooyuenne Epemun B.B., Ky3pmenko H.E.,
Tepenun B.W. u ap.; nox penakuueit Jiynnna B.B. O01iecTBO ¢ orpaHu4eHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M31aTenbeTBO
«IIpocsemienue»

2. Xumus; 11 knace. yrinyonenHoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O61iecTBo ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «[[PODA»; AkinonepHoe odmiectBo «M3aaTenbcTBO

«IIpocseieHue»



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

https://edsoo.ru/

https://resh.edu.ru/

https://urok.apkpro.ru/

chemistry.ssu.samara.ru - "Opranudeckast Xumusi' DJICKTPOHHBIN y4eOHUK
IJISL cpelTHel MIKOIbL. (aBTopHI - Jlepsiouna, Kanrapus, ConoBos,
Camapckwuii yHUBepCHUTET, Kad. opr. xumun) OObeMHast 1 XOPOIIO
WLTFOCTPUPOBAHHAsS 3JICKTPOHHAs KHUTa. Pa3MeriieHa Ha caiite xumgaka
Camapckoro YHuBepcuTeTa. (= cnit.ssau.ru )
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http://cnit.ssau.ru/organics/index.htm







