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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
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), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepaniy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBI, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIyOJIEHHOTO HW3Y4YEHHUs 3aHMMAET BaXXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOJUMYIO ISt
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpaMme mno XWMHMM Ha3Hay€HUE MpeaMeTa «XHUMUSD» MOJydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUETENHECTBOM TOMY SIBJISIFOTCSA CJEAYIOIIME BBIMOJIHSAEMBIE MPOrPaMMOM 110
XUMUHU (QYHKIIHH:

e uH(POPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-TIIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: MNPUHLMIIOB CTPYKTYPUPOBAHUS W IOCIIEI0BATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa3oBaTeNbHBIX TOCTHXKEHHI OOydarolmmxcs B
pamMKax HTOTOBOM arrectaud B (OpMe E€AHMHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yrinyOGn€HHOTO U3yUeHUsI XUMUU:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEp>KAHME, 00S3aTesIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX mpoduieli, mnpexycMaTpuBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIIBHOCTh HW3Y4YEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LEJICH U 3aa4 U3ydeHHUs IpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  00ydYaromerocs IO OCBOECHUIO
CoJIep KaHMs IIpeIMETa.

[Io BcemM Ha3BaHHBIM TO3UIUSM B MPOrpaMMe MO XUMHH TMPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIONIEH COJAEpKaHUsl y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOr0 M YINIYOJEHHOIO YpPOBHEW B CHUCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHUS Ha YpPOBHE YINIYOJEHHOTO U3YYCHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUs] CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOJTOTOBKUA OOYYarOIUXCs, BRIOPABIIMX ONpeaeaEHHbIN Mpoduiib
oOy4eHMsl, B TOM YUCJIE C TIEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanbHON 00pa30BaTENBHON MPOTPAMMBI CpPEAHETr0 001ero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alMK y4eOHOro Tpyaa U
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas Xxumus». [Ipu onpeaeneHnu moaxoa0B K 0TOOPY M CTPYKTYpPHOU
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHS» COCTABJISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa 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 OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEACTABICHUN O CTPOCHUM BELIECTBA, XMMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX MPOLIECCaX U ANEKTPOIU3€E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa s KJIacCOB XUMHUKO-(PU3NYECKOro mnpoduis 0osbplioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ononoruyeckoro npoduiast OOJBIINI yAeNbHbIN BeCc OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUABI, OEJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane (¢GopmMHpoBaHHMS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOEHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIeTCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeJIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (yHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMUYECKUX PEaKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIICPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0yJaroIIXCsI OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIOIyOJIeHWe  TPEJACTaBICHHH O  HAyYHBIX  METOAaX  IO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0 — aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIIUTaHHE YOEKJAEHHOCTH B II03HABACMOCTH SIBJICHHHA IPHUPOJIBI,
YBOXCHHS K IIPOLIECCY TBOpPYECTBA B 00JaCTH TEOPETUYCCKUX M
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHMIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, MPUOOPETEHNE OMbITAa OOIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HeZeli0).



COAEPXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpOJa: OCHOBHOE U 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 NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, 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
COBPEMEHHBIC MPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUCHUE TCOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQPEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuil (IUPAC) u TpuBumanbHbie 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 OPTraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['omomornueckuii ps akaHoB, 001Iast popMyIia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XHWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUHUH 3aMELICHUs, H30MEpHU3aLuH,
JErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHIa, ropenus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONAaH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] alKeHOB, SP°-
rudpuau3anysl aTOMHBIX OpOWTalield yriepoaa, 6- U m-CBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOTYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenue. I[lonumepusanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa. @u3nyeckue CBOWCTBA AJIKHUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €r0 TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B O€H30JIbHOM 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 TajoreHoB. (OcoOeHHOCTU
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroJib U MIPOAYKTHI €ro nepepadoTku. CrocoObl nepepaboTku HeTH:



MEPETrOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHil), PUGOPMUHT, MHUPOIIU3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTCHIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakunu
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 METAITIOOPTaHUYECKUX COEIUHEHHUSIX. Hcnonp3oBaHue
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 KiIaccoB (oOeciBeurBaHHEe OpPOMHON WU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHue ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHHE MOJIEKYJ (Ha MpuMepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEILEHUs, JAEeTUApaTallli, OKHUCIECHHUS,
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 3¢upbl, HOMEHKIaTypa U u3omepusi. OcoO0eHHOCTH HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYECKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOr0AaTOMHbIE
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 sAnpa. Puszmueckue cBoiicTBa ¢eHona. OCOOEHHOCTH XUMHUYECKUX



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

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyMIibl. ['oMoorndyeckue psijpl alibJIETHA0B U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTydYeHUs U IPUMEHEHHE abJCTU/I0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MNaJbMUTHHOBAsA, OJEHHOBas, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTYyUYEHUs U IPUMEHEHHE 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 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yrieBoaoB (MOHO-, JH-
U ronucaxapuasl). MoHocaxapuIbl: TIIOKO3a, (pyKTO3a, Tajakro3a, puodo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH Opranu3Ma. Jlucaxapuasl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTeH W nemwnono3a. CTpoeHne MakpOMOJIEKYJl Kpaxmania, IJIMKOI€Ha 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 HM3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayus (BO3MOXKHO HCIIOJIB30BAaHUE
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 IUIIOKO3bI ¢ ruapokcuaom menu(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMWHBI — OpraHuYecKre MPOU3BOAHBIE aMMHaka. Kiaccudukaius aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHHe anudarndeckux aMuHoB. l[loiydenue aHwiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAuY, OOpa3oBaHUE TNENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OE€JIKOB: THAPOJM3, JCHATypaIus,
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
«AzoTcoaepxamue OpraHUYeCcKue COEIUHCHUS n «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

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



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

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJMBUHWIXJIOPHU, TMOJIMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Y tunuzauus u nepepaboTKa IIacTUKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CIELMATIBHOTO HA3HAYCHHUS (TedoH, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEpUMEHTAJIbHbIX 3a1ad Io TeMe «Pacno3HaBaHue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJISIPHOM  (DOPMYJIBI  OPraHUYECKOrO COCAMHEHHs 1Mo Macce (00bEMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS], ONpPENENICHNE JOJIM BBIXOJAa NPOJAYKTa pPEAKUUU OT TEOPETUYECKH
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIHUX eCTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

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

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3MUECKHE BEJIMYMHBI, €IWHULBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOHBI THUI MHUTAHUSI, OpOXKEHHE,



doTrocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. 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 — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH u lleproanueckas cucreMa XMMUYECKUX AJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrusl U IuHa cBs3U. [1osIpHOCTD, HANIPABJIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpe COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTpO€HHUs.  Turbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAIILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKOH M OpPTaHUYECKOM
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOreHHbIEC peakiuu. Karanns u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEPATypa, AaBJICHUE U KOHLECHTPAIIMHU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUs BEIIECTB U MX IMPEBpaAILCHUI:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKONW pEaKIMU U TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuuyeckast xumMusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOINUS HEMETAIIOB (Ha MpUMEpe KUCIOpoAa, CEpPhI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. [ alloreHoBoAOpoabl. BaxHenire KUCIopoacoaepKaline
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopoaa. @uU3N4ecKue U XUMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
ceppi(VI). Cepuucras m cepHas KHCIOTBI U HX coid. OCOOCHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
yao0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEILIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
CoJIi. AKTUBUPOBAHHBIA yroyb, ancopOuus. DymnnepeHsl, rpadeH, yriepomaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHue KpeMHUS U ero coeauHeHnil. CTeKs0, ero mojiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
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 METaJJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJieMeHTOB. Harpuiti u kanwmii: mnonydeHue, ¢(U3MYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COSAUHEHUM.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XUMHUUYECKUE CBOWCTBA, MPUMEHEHHWE IMPOCThIX BEIIECTB M HUX COEAUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHU: noydeHue, pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomaThl, UX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE 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 OKCHJA U TMIPOKCUA UHKA, TUAPOKCOKOMILIEKCHI HMHKA. [[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHLKIIBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMbIIeHHbIE
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 0O6ecrieyeHuH SHEPreTUIeCKol 0€30MacHOCTH.

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



XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE J00aBKU. Pojib xumMuu B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XUMHUS B CEILCKOM X03icTBe. OpraHndyecKre 1 MUHEpaIbHbIe yI00pEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIW W MOJAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKkorM xuMuu B 11 Kilacce ocyliecTBISETCS YEpe3 MCIOJIb30BaHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, Kiaccudukalius, nepuoguIHOCTh, HAOIIOCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCHUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTHA U CaMOOIPEAECICHHUIO; HAUTMYUE MOTUBAIIUN K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 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 pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
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, PEUICHUHU YYEOHBIX U MO3HABATENBHBIX 3a/a4, BBIMOJHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPY/1a YYEHBIX U IPAKTUKOB;



MHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIluH, CBI3aHHBIC C XUMUYECKUMU SIBIICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULIMK HPABCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHMs IOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHWs C BeIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
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  Yy4eOHO-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 MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIIbHOM TPaeKTOPHUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU LEIeCO00Pa3HOr0 OTHOLIEHUS K NPUPOJIe KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

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



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHKEHHM XUMUU JJId
pELICHUsI BONPOCOB PAMOHAIIBHOTO IMPUPOIONIOTIb30BAHUS;

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

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

7) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUS 00 OKpY’KalollleM MUPE KaK O €IWHCTBE MPUPOABl U YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TYMaHUCTUYECKON HaMpaBJICHHOCTH W BaXHOW pOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/Ia U AKOJOTHYECKH KOM(OPTHOM KU3HHU KaXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOAIIUX B HEM U3MEHEHUMN, YMEHHUSI JeiaTh 000CHOBaHHBIE 3aKJIFOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM AEATEIBbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B pa3luYHbIX cdepax MpodhecCrnoHaTIbHOMN
JEATEIIBHOCTH.



METANIPEJAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOII0JeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUSI B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHECHHE XUMHUYECKOU



peakiuu — MpU PEIICHUU Y4eOHBIX TO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHUYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3I 1O MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIBTATOB HCCIICIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IU4YHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHaIu3upoBaTh WHOOPMAIUIO PA3IMYHBIX BUAOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

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

NpUOOpeTaTh OMBIT HCMOJAb30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

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

WCIIOJIb30BAaTh HAyYHBIA S3bIK B KadeCTBE CpeAcCTBa IMpu paboTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYHICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AxaJIora /Mo
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIEHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBINIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJbTaTaM IMPOBEIEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHHUS IMO3ULUNA 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 KOPPEKTHPOBATh TpeajiaraeMblii  aJlrOpUTM JACHCTBHA IpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIECNOBATCIIbCKUX 3aj]ad, BBIOMpaTh HamboJjee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA Ha OCHOBE CaMOaHaiuu3a U
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa3oBaHUS BKIIOYAIOT CHEIU(PUIECKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHMIO, MHTEPIIPETAUU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JACATEILHOCTU
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUU TPEAMETHBIE PE3yJIbTaThl MPEACTABICHBI 10 TroOJam
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS 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 PELICHUHU MPOOJIEM IKOJIOTHYECKOM, SIHEPTeTUUECKON U



NUIIEBON O€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YelioBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obojoyka aroma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynma, pajadkal, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpAIEHHEIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJSIDHBIE COECIMHEHUS; TEOPHUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUYECKUE 3HAHMUS, JIEKAIIUE B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKAaHUS, O B3aUMHOM BJIMSIHUA aTOMOB U T'PYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATETLHOCTH  YeJOBEeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHUYECKOTO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHSA IPHU
OIIMCAHWM COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBIISATh YPAaBHEHMSI XMMHUYECKHX PEAKIMM U PACKPBIBATHh UX CYILIHOCTH:
OKHCIINUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB JJIsl WIUTIOCTPALIMU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

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 HA3BAaHUS IS OTIEIHHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAs, MAaTbMUTHHOBAS KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJbJACTUIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- M T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbsi (He(Thb, TPHUPOAHBIA Ta3, yrojib), CIOCOOBI €ro NepepadoTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUSI,

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIINI0, BBISIBICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
WCITOJIP30BaTh CHCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMHUHU ISl OOBSICHCHHS WU
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  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 (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JEWCTBUSI Ha >KUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

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

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIECTBIATh Il€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJIICHHOW y4eOHOU 3a1aueH.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEelH KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXKJEHHOE COCTOSIHHMSI aToMa, TUOpUAN3alMs aTOMHBIX OpOUTalieid, WOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JIUCCOIMALINSA, CTENEHb JHUCCOIMALINH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAaHMs, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB 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 MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss ¢GopMysl BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BHUJI XMMUYECKON CBS3M (KOBAJECHTHAs,
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 MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpAaTUMOCTH, YYACTHIO KaTalau3aropa u
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM mno mnepuogaMm u rpynmnam Ilepumonnueckoin cucremsr J[. .
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILLIECTBOBAHHE T€HETUYECKOM CBA3M MEXAY HEOPraHWYECKHUMH BEIIECTBAMHU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsI HJIEKTPOHHOTO OajlaHca
THX pEeakUWid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHUS WX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



c(OPMHPOBAHHOCTL YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4€TOM HX IHEPreTHYECKHX XapaKTEPUCTUK, XAPAKTEP
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, YMEHHUS XapaKTEepPU30BaTh XUMUYECKHE PEAKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHUU O METOJaX HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
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 B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBa MM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JIaHO B BHUJE PacTBOpaA C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JIKCIEPUMEHT  (MpOBEACHUE  peakluuii HOHHOro  oOMeHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3afad 1o Temam «Metamey u «Hemertamnsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4HON (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIATh MTPaBUJIa TIOJIb30BAHUS XHMHUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIIATH I€JCHANPABICHHBIA IOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMUUYECKYI0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeauHeHu A. M 8 bubmorexa LHOK
' P P 8 e https://m.eds00.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edso0o.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
3.1 . D 11 1
Criupret. denon https://m.eds00.ru/d69df650
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KapOonunbHbie coeAMHEHUS: allbIETUIbI U

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atoma. Ileprognyueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CHI():TelxI/l[a XUMHUYECKHUX 9 bubmiorexa HOK
' pHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
T 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pasznen 3. Xumus u :Ku3HbL
31 Meto/1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoTshI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
IIPE/ICTABIICHHUE O 1 bubmorexa LHOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYEeCKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
nepoJa (OCHOBHOE U
}137236p IléfIHOG COCTOSTHUS) 1 bubmorexa [JOK
K ' https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMuyeckas CBs3b B
OpTaHUYECKUX COCTMHECHHSIX.
Mexanu3mbl 00pa3oBaHUs 1 bubmorexa HOK
. P https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspsbiBa CBsA3EH
Teopus crpoeHus
OpraHMYeCcKUX COeTUHEHUH A 1 bubmmorexa [TOK
p ' https://m.eds00.ru/9e595ch8
M. bytneposa
Buasl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. 1 bubnuorexa [IOK
DneKkTpoHHbIE 2P HEKTH B https://m.edso00.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX



https://m.edsoo.ru/3686e6f5
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COEIUHEHUI

IIpencrapienue o
KJIacCU(UKALIUU U

6 CUCTeMaTHYEeCKast bubmorexa LHOK
https://m.edso0.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B bubnunoreka [HOK
OpraHNYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa

3 Cuctemaru3zanus 1 00001ICHUE bu6mmoreka [IOK
3HaHUU 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHM PSI,
obmras popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexa [HOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DU3NYECKUe U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA aJIKaHOB https://m.edso00.ru/3137711c
Haxoxnenue ajakaHosB B

11 npupoe. CriocoOs! mosyuyeHus bubmmorexa [JOK

https://m.eds00.ru/259b0a5b
Y IPUMEHEHHUE ATKaHOB
[uknoankansl: o0IIast
dbopMyna, HOMEHKIATypa

12 U30MepHUst, 0COOEHHOCTH bubnuorexa [IOK
CTPOCHUSA U XUMUYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHEHNE

13 Pemenne pacuérHpix 3a1a4d Ha bubmmorexa [JOK

https://m.edsoo.ru/bf84d8eb
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OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA [10 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOAAIINX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuorexa [JOK

14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast U IHC-
TpaHC-HU30MEPHS AITKCHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBoiicTBa ankeHoB. [IpaBuio bubmmorexa LOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 CniocoOsI noTydeHus u bubnuorexa [JOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padbora Ne 1 o
17 teMme "[lonydyenue sTuiieHa u bubmmorexa LIOK
v . https://m.eds00.ru/0941eed8
M3Y4YEHHE €ro CBOMCTB
Pemenne pacuéTHbIX 3a1a4 Ha
18 oTpeJIeTICHUE MOJICKYJISIPHOM bubnunoreka [JOK
(bOopMyITBI OPTaHUYECKOTO https://m.edsoo.ru/e9ea9921
BEleCTBa
ATKaaueHbl: CONpsHKEHHBIE,
W30JIMPOBAHHBIE,
bubmuorexa [JOK
19 KyMYJUPOBaHHBIE.

Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHSA

https://m.edso0.ru/04298c0a
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XuUMHUUYECKue CBOMCTBA bubmuoreka [JOK

20 "

CONPSIKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

91 CriocoOsblI MoTy4eHus u bubnunoreka [HOK
MIPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmas popMmya,

22 HOMeHK(JEaIT) ya AJIEKTPOHHOE U bubmorexa HOK

Pa, P https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3MYECKHE CBOMCTBA

23 XUMHYECKUE CBONCTBA aJIKMHOB bubmmorexa [JOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIC peakinu Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl nostyyeHust u bubnnorexa [HOK
IIPUMEHEHNE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 ABHEHHMIO XUMHUYECKOM bubmorexa HOK
yp https://m.edso00.ru/5db8e526
peakuu

97 CucremaTu3anus u 0000IIeHHE
3HaHUM MO TeEME
ApeHbI: TOMOJIOTUYECKUH P,
oOmas popmyna,

78 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnuorexa [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOJTyO0J1a,
ux (pusmyeckue cBONCTBa

29 XUMHYECKUE CBOMCTBA apEHOB: bubnmnorexa [JOK

pCaKknuu 3aMCIICHUS

https://m.edsoo.ru/a44alaed
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XUMHUYECKUE CBOWCTBA apPEHOB:

30 €aKLHU IPUCOSTUHEHUS bubmmorexa LIOK
peartitt b A ’ https://m.edsoo.ru/ad4alae4
OKHCJICHHE TOMOJIOTOB OeH3071a

31 OCo0EHHOCTH XUMUYECKUX bubnuorexa [JOK
CBOMCTB CTHpPOJIA https://m.eds00.ru/d5018a54
Pemenne pacuéTHbIX 3a7a4 Ha
onpeaeieHue MOJIEKYIIPHOU bubnunoreka [HOK

32
(GopMyITBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BELIECTBA

33 CriocoObl nostyyeHust u bubnnorexa [HOK
MIPUMEHEHNE apEHOB https://m.edso0.ru/6f717d09
I'enernueckas cBsI3b MEXKIY

34 Pa3IMYHBIMH KJIacCaMu
YIIIEBOIOPOIOB
Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKIUM.

35
Cucremarusanus 1 00001eHne
3HAHUMU 110 TeME

36 [Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

37 KaMeHHBII yronb 1 MpogyKThI bubnnoreka [JOK
ero nepepaboTKu https://m.eds00.ru/69b3398b
Hedtp 1 ciocobs! eé

38 nepepabotku. [Ipumenenue brbmmorexa [OK

pep P https://m.edso00.ru/21f9de78

IPOAYKTOB NEpepadoTKU HEPTH
['eHeTHueCcKas CBSI3b MEXKITY

39 Pa3TUYHBIMH KJTacCaMu

YTJIEBOAOPOIOB
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l'anorenonponsBoHbIE
YIJIEBOIOPOAOB: ANEKTPOHHOE

bubmuoreka [JOK

40
CTPOEHUE; PEAKIIUH 3aMEILICHUS https://m.edso00.ru/82b4d759
rajoreHa
JleWicTBue 11e04uei Ha
TaJIOTCHITPOU3BOTHBIC.
41 BzaumoneiictBue
JUTAIOTCHAIIKAHOB C MarHUEM U
IIUHKOM
CucremaTtu3anus 1 0000IICHIE
42 3HAHUM O pa3aen bubmorexa HOK
" P " Y https://m.edso00.ru/20e89f22
YTIeBo0pOABI
43 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"VYrineBonopoasr" https://m.eds00.ru/95c9e298
[IpenenbHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHH Psif,
obmas popmyia, cTpoeHHe
44 MOJIEK ?1) Enge I/Iﬂp bubmorexa LOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpuznyeckue
CBOICTRBA
XuMHYeCcKue CBONCTBA
45 MpeIeIbHBIX OJTHOATOMHBIX bubmorexa LIOK
pelt A https://m.edsoo.ru/26ee34fe
CITUPTOB
Crioco0bI nostyueHust u
46 MIPUMEHEHNE OJTHOATOMHBIX bubmorexa LOK
P https://m.eds00.ru/484100000000000
CITUPTOB
47 [IpocTeie a¢upsr: bubnnorexa [JOK

HOMCHKIJIaTypa U U30MCpusl,

https://m.edsoo.ru/c2c788b2
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O0COOCHHOCTH (PU3UYECKUX U
XUMHYECKHX CBOUCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHUH, UX

bu6mmoreka [IOK

48
¢u3nvecKkre 1 XUMHYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOblI noy4eHus u

49 NPUMEHEHHE MHOTOaTOMHBIX bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIHPTOB
@DeHOo: CTPOCHHUE MOJICKYJIBI,
50 (bu3UYEeCKHe CBOMCTBA bubmorexa HOK
' https://m.edsoo.ru/2ce726f8
TokcudHOCTH eHomna
bubmuoreka [JOK
51 X i
MMIECKHE CBOHCTBA (eHona https://m.edso0.ru/037ca5f9

59 CriocoObI nostyueHust u bubnnoreka [JOK
nprUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[Tpaktrueckas padota Ne 2.

53 Pemenne skcnepuMeHTaIBHBIX bubnnoreka [JOK
3aznad4 no teme "CrnupTsl U https://m.edsoo.ru/fd0ced09
benonsr"

54 Cucremarusanus 1 00001eHne bu6mmoreka [JOK
3HAHWM 110 TeMe https://m.eds00.ru/1810ch9b
AJbIerupl ¥ KETOHBI:
3IIEKTPOHHOE CTPOEHUE

55 KapOOHUJIBHOM TPYIIIIbI; bubnuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyra, u3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIBI[CFI/II[BI 1 KCTOHBI:

56 (dU3HUYEeCKHEe CBONCTBA; pEaKINU bubmmorexa [JOK
> Peartt https://m.eds00.ru/c887425¢
MIPUCOCTUHCHHS
Peakimum oxucieHus u
57 KAa4eCTBCHHBIC PCaKI[UHU bubmorexa HOK
P https://m.edsoo.ru/a393baa9
aJbJECrU0B U KCTOHOB
58 Cnoco0sbI oTy4eHUS bubnunoreka [HOK
albIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KHCJIOT, X bubmorexa HOK
p o https://m.eds00.ru/700cc87b
dbuznyeckue cBoiicTa
XHUMHUYECKHE CBOICTBA
61 MpeaeabHBIX 0JTHOOCHOBHBIX bubmmorexa [TOK
pe https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCo0EHHOCTH CBOHCTB
62 MYpPaBbUHOMN KUCIJIOTHI. bubnuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCOOEHHOCTH CBOMCTB:
HETPEeICTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmorexa [IOK
63 JTMKapOOHOBBIX,

TUIPOKCUKAPOOHOBBIX KHCIIOT.

HpeI[CTaBI/ITCJ'II/I BBICIIIHUX
Kap6OHOBLIX KHUCIIOT

https://m.edso00.ru/83a08773
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[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

o4 KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHne KapOOHOBBIX bubmmorexa LIOK

https://m.eds00.ru/7¢065¢9d

KHUCJIOT
CnoxHbie dpupHI:
TOMOJIOTUYECKHH psiJl, oO1as bubnunoreka [HOK

66
dbopMmyia, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Du3nvecKue U XUMUYECKHUE bu6mmoreka [IOK
cBoicTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peaKIny, Ha OnpeIeeHre
MOJIEKYIISIPHOM (OPMYIIBI
OpPraHUYECKOI0 BeIlleCTBa
[Tpaktrueckas padota Ne 3.

69 Peienne skciepuMeHTAIBHBIX bubnnoreka [JOK
3anad no Teme "KapOoHOBbBIE https://m.eds00.ru/486671fb
KucnoThl. CrioxxHble H3GUpHI"
JKupsl: ctpoenue, pusndyeckue

70 u XI/II)MI/III:(I:)KI/IG CB’O(I\/'il)CTBa bubmorexa LHOK

https://m.edso00.ru/al9c5b98

(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH bubnmnoreka [JOK
HETPEIENbHBIX KUPHBIX https://m.eds00.ru/b0331922
KUCHoT. JKupsl B IpUpoie

72 Mp1ta Kak COJTH BBICIITUX bubmmorexa [JOK

https://m.edso00.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morolee nercrtsue. [lousatue o
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73
KHUCJIOPOJCOACPKAIINX https://m.edso0.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKui

75 CucremaTtu3anus u 00o0IIeHNne bubnnoreka [JOK
3HAHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepuCcTUKa

76 YIJIEBOJIOB U Kiaccupukaus bu6mmorexa [IOK
yIIeBOJIOB (MOHO-, - U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

Momnocaxapupsl: puznyecKkue
77 CBOMCTBA U HaXO0XKICHHUE B bubmorera [TOK
https://m.edsoo.ru/b4bdda2d
pupoje
[IprMeHeHue rioKo3sl, €€
78 SHAYCHIE B bu6mmorexa [IOK
https://m.edso0.ru/5e61122d
KU3HEACSITEIIPHOCTH OpraHnu3Ma
Jucaxapunbl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubmuorexa [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCAXapHJIOB

80 [Tonucaxapuasl: crpoeHue bubnuorexa [IOK

MaKpoOMOJIeKy, (PU3NIeCcKre U

https://m.edsoo0.ru/72a04508
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XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
82 onpeAesieHue JOJIM BbIX0/1a bubnnoreka [HOK
MPOAYKTA PEaKIuu OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECKH BO3MOXKHOTO
CucremaTtu3zanus u 00o0IIeHNne bubnuorexa [JOK
83 .
3HaHUU MO pazzeny https://m.edso0o.ru/08d4364c
KonTtponpsHast pabora o Teme
84 "Kucnopoaconepxaue bubmmorexa LOK
P P " https://m.eds00.ru/42c6678e
OpraHUYECKHEe COCTUHEHUS
AMUHBL: K1accudukarms,
CTPOEHHE MOJIEKYII, 00IIIast
85 @T(f) MyJia I/I3OM€yI/I$I bubmmorexa [JOK
pMYIIa, pHd, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBA
86 XuMudeckue CBONCTBa bu6mmoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHUE aHWIIMHA,
87 0COOCHHOCTH XUMHUYECKUX bubmmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHMITUHA
Crioco6bI nostyueHust u
88 nprUMEeHEeHHe anupaTUIeCKIX bubmmorexa LIOK
p https://m.edso00.ru/eal38763
aMUHOB
89 AMHWHOKHUCIIOTHI: HOMEHKJIATypa bubmuotexa [JOK

U u3omepus, GpuznyecKkue

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOEeNbHBIE
MIPEACTABUTENH 0-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

90 OMOJIOTMYECKOE 3HAUCHHE bubmorexa [IOK
https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
TUAPOIIU3 TIETITHIOB
01 benku kak npupoaHbIe bubnuoreka [IOK
MOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.edso0.ru/429e9899
bubmuorexa [JOK
92 XuMudeckue CBOMCTBA OCIIKOB
https://m.edso0.ru/6237306d
A3zoTcoaepikaime
TeTePOIMKITHYECKIE
93 coeaunenus. HykienHoBsie bubmorexa [JOK
s A https://m.edsoo.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosiornueckas poib
[TpakTuyeckas padora Ne 4.
Pemenue sxcriepuMeHTaTLHBIX
94 284 110 TeMe bu6mmoreka [JOK
" ¢ https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHue coequHeHns"
[TpakTuueckast paborta Ne 5.
95 Pemenne skcnepruMeHTATBHBIX bubnmoreka [JOK
3a7ad4 mo treMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYEeCKHX COCTUHEHUN"
KonTpomnpHas pabota mo Teme
96 "A3oTcoaepikaiiye bubmorexa [JOK
Aepaall " https://m.edsoo.ru/ce561bc7
OpTaHWYECKUE COCTUHCHUS
97 OCHOBHBIC TTOHITUS XHMUH bu6nmoreka [JOK



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

BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH U METOIBI UX
CHHTE3a —II0JINMEpHU3aIis U
MOJIMKOHIEHCALIUS

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

ITnactmaccel. YTunusanusa u

bubmuoreka [JOK

%8 nepepaboTKa I1acTuKa 1 https://m.edso00.ru/82242e0f
DJ1acTOMEpbI: HATypaJIbHbBIN

99 CHHTETHUYECKUE KayTyKH. 1 bubmmorexa LIOK

https://m.edso00.ru/246103ec
Pe3nna
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cuHteTnyeckue. [Tonumepst https://m.edso00.ru/5963a601
CHEIMaJIbHOTO Ha3HAUYEHUs
[TpakTuueckas pabota No 6.

101 Pemenne skciepuMeHTalIbHBIX 1 bubnuoreka [IOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"

O06o0011eHNEe U cUCTeMaTU3aIHs

102 U3Y4YEHHOI'0 MaTepuala 1o TemMe 1 bubnnoreka [JOK
"BBICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22b1e8
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [{OK
Xumuyeckui anemMent. M30Tomsl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 Bbu6mmotreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bu6nunorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(PUTYpAIIUK aTOMOB
5 3neM:§TOB B OCHO]?I)-IOI\ZII)/I 1 bubmorexa LOK
i https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 bubnnorexa [JOK
DNeKTPOOTPUIIATETEHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucteMma XMMHUYECKUX
7 anemenTtoB J[. 1. Menpaeneena, cBsI3b C 1 bubnmorexa [JOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOW TEOpHUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
3 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEIIECTB 10
rpyIIaM 1 epuoiam

https://m.edso0.ru/f8468927
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Cucremaruzanuys u 0000LIEHUE 3HAHUM

bubnunoreka LIOK

o 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumnudeckou cBsi3u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoeKyIIpHbIE B3aUMOICHCTBUS
BanenTHOCTb U BaJIeHTHBIE

11 BO3MOXHOCTH aToMOB. CBSI3b bubnuoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edso0.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nunorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MosekyasipHOro 1

13 HEMOJIEKYJISIPHOTO CTpoeHUs. Turbl bubmmoreka [JOK
KPUCTAIIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

14 [IpeacraBnenune 0 KOIIOUIHBIX bubnmorexa IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctunHBIE pacTBOPHI: HACKIIIIEHHBIE 1

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. brbmmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatet

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOPOB https://m.eds00.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM

17 TOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK

nn

pacTBOpEHHOTO BelecTBa", "MOJISIpHas
KOHLeHTpauus"

https://m.edsoo0.ru/785e0ab4
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18 Knaccudukanus 1 HOMEHKIATypa Bu6muotexa [JOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabora no remam
"Ctpoenue aroma. [leproanueckuii
3akoH U [lepunoandeckas cucrema bubnmnoreka HOK

20
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.

Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUeCKUX peakiui
B HEOPTaHMYECKOH M OpraHu4ecKon

21 XUMHUU. 3aKOH COXPAHEHUS MACChI bubnnorexa [JOK
BEILIECTB; 3aKOH COXPAHECHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAIICHIS SHEPTUU TIPU
XUMHYECKHX PEAKIIHIX
TemnnoBbie 3G HEKTh XUMUYECKUX

22 eakuii. TepMOXUMHUYECKUE bubnnorexa [JOK
P PP https://m.edsoo.ru/d1db86da
YpaBHEHHS
Brruncnenus no ypaBHeHUSIM

23 XUMHUYECKHUX PeaKIUui U bubnnorexa [JOK

P https://m.eds00.ru/87b13954
TEPMOXUMHUYECCKUM YPABHCHHSIM
CKopocTh XMMHUYECKOH peakuuu, e€
24 3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOPOB.
Karanu3 u kaTanuzatopsl
25 I'oMoTeHHBIC U TEeTepOreHHBIC PEAKITUU
26 IIpakTuyeckas padora Ne 1 o teme bubmuoteka [IOK

"BausiHue pa3nuyHbIX (GaKTOpPOB Ha

https://m.edsoo.ru/l1facaldl
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CKOPOCTb XUMHUYECKON peakiuun"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bub6nmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX (GaKTOpPOB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
DNEKTPOINTHYECKAS TUCCOLMAIINSL.
29 CI/IJ‘ILHII)JG U cia0ble 3§eKT (I)-IJ'II/I:BI bubmorexa HOK
p ' https://m.edso0.ru/5f766bdf
CreneHp QUCCOLUAIIIA
Honnoe npounssenenue Boasl. Cpena
30 BOJHBIX .‘ECTBO :B Boxo Ho HI:II;I ’ bubnnorexa [IOK
a p POB. BONOPOL https://m.eds00.ru/3966cag89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAIOIINE B pACTBOPAX bubmorexa LIOK
p HI p p https://m.edsoo.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTruyeckas pabora Ne 3 o Teme
32 "XUMHUUECKHE PEAKIIUH B PACTBOPaX bubnmorexa [JOK
P 1 P P https://m.edso00.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTETLHO-BOCCTAHOBUTEILHEIE
33 eaknuu. BaxxHeille OKUCIUTEIN U bubnmorexa [IOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAaHOBUTEIN
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
HWOHHOTO) OanaHca https://m.edso00.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3amay pa3IMUHBIX THIIOB bubnnorexa [JOK
atp https://m.edsoo.ru/5a859d16
37 Pemrenue 3aiau pa3nuyHbIX TUIIOB bu6nunorexa LIOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus u 0000IIeHHE 3HAHUI bu6nunorexa LIOK

38 n n
1o TeMe "XUMUYECKUe peakiuu https://m.edsoo.ru/c161eb85
KonrponsHas pabora o teme bubnuoreka [JOK

39 n n

XUMHUYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
[TonoxkeHre HEMETAJIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
40 snementoB /1. 1. Menpeneena u Bubmiorexa OK
T https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyecKkue CBOMCTBA HEMETAJIJIOB
AnoTponus HEMETaIOB (Ha IpUMEpe
41 KHCJIOpoJ1a, cepbl, hocdopa u bubmorexa HOK
poAa, CCepEL, P https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bogopona: nonyuenue, pusndeckue u bubnunoreka LIOK
XUMUYECKHE CBOMCTBA. ['mapuabl https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE H brbmmorexa [TOK

yi L https://m.edsoo.ru/4e223795
XHMHYECKHE CBOMCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHCJIOPOJICOACPKAIINE COSTUHCHHS bubmorexa HOK
pocoLepHall s https://m.edso0.ru/6b3255e6
raJor¢HOB
JlabopaTopHble 1 IPOMBIIIIICHHBIS

45 CHIOCOOBI TOTYYEHHS TATIOTCHOB. bubmmoreka [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COeIMHEHU
ITpakTuyeckas pabora Ne 4. Pemenue

but6mmoreka [IOK
46 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeEME

"["anoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHeie u
MPOMBIIUICHHBIE CIIOCOOBI MOTYUCHHS,

bubnunoreka LIOK

47
(hU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHune kuciIopoaa U 030Ha

bubnunoreka LIOK
48 0] e
KOHRL H TIEpOKCHIAN https://m.eds00.ru/5c8816a0
49 Pemenue 3aga4 pa3nuyHbBIX TUIIOB bubmorexa HOK
AaTP https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKJICHHUE B IIPUPOJC,
50 CH(I))CO6BI MOJTYYCHUS (;I/ISII)/IIICCKI/IG u bubmmorexa [JOK
yi o https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBogopo, CyIbOHUIbI
POBOAOPOZ, CyIbGHA https://m.eds00.ru/7c875999
Kucnopoacoaepsxaiiue coequHECHHS
52 Cephl gCOGGHHIz)CTI/I CBOMCTB CEPHOM bubmorexa OK
Pl P https://m.edso00.ru/8cfa2548
KHCJIOTBI
[IpakTnueckas padora Ne 5. Pemenue

53 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubnmorexa IOK

" P . g https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHeHUs
A30T: HaxX0XJAEHUE B IPUPOJIE,

54 CrocoOBI MOyueHus, Pu3nyeckue u bubnmnorexa [JOK
XUMHYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopoacoaepskaiiue coequHEHHS

55 azora F())co6eHII{)OCTI/I CBOMCTB a30THOM bubmorexa [JOK

i https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta M €ro COEIMHEHUM. bubmuoteka [IOK

A30THBIE Y100peHHS

https://m.edso0.ru/129f5059
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docdop: HaXOKAECHUE B IPUPO/IE,
CrocoObI MoJydeHus, pu3nyeckue u

bubnunoreka LIOK

57
XuMH4ecKkue cBorictBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcuasl dpocdopa,

58 docdo c((l)) e(bxcz ue Kucinotel. Comnu bubmmorexa [JOK

peoACpaall ' https://m.eds00.ru/c7a2d429
(hochopHOI KUCTOTHI

59 [Tpumenenne pocdopa u ero bubnuorexa [IOK
coenuHeHuil. @ochopHbie yIoOpeHUs https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coeuHeHU"
VYrneposa: HaxoXJIeHUE B IPUPOJIE,

61 QIJIOTPOIIHBIE MOAU(UKAIINY; bubmmoreka [JOK
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBRA, https://m.edsoo.ru/1eb19f9%e
MIPUMEHEHNE
Oxcup yriaepoga(ll), oxcu

62 ne J:)y;(l\s) . (OJ'I)BHaSI KJI/IICJ'IOTa ueé brbmmorexa LIOK
YHICPOA Yt https://m.edsoo.ru/dba58adf
conu

63 Pemenwie 3a1a4 pa3TuIHBIX THIIOB bubmorexa HOK

At p https://m.eds00.ru/6029b609
KpemHunii: Hax0XaeHUE B IIPUPOJL,
64 cfoco6m 0TI elfm (1)1/131/1r1:ecr:)1<:11e " Bubmmorexa [IOK
i L https://m.eds00.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemuaus(1V), kpemaneBas bubmmoreka [JOK
KHACIOTa, CUITUKATHI https://m.edsoo0.ru/3170e7b1
bu6nunorexa LIOK
[IpuMeHeHne KpeMHUS U €T
66 https://m.edso0.ru/393cdac0

coenuaeHuil. CTEKII0, €ro MoJydeHue,

https://m.edsoo.ru/5823cefb



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

BUJBI CTCKJIA

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnnorexa HOK
ladp https://m.eds00.ru/b624801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
o teMe "Hemeramiasr" https://m.edsoo.ru/6e864db5
69 KontposbHas paboTa mo teme bubnmnoreka HOK
"HemeTtamnber" https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIbHOMN Bbu6moteka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanIoB B
[Teproauaeckoii cucTeMe XMMHYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS buGnuorexa [IOK
) P https://m.edso00.ru/9839c16c¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpuMeHeHne METAIIOB B bubnmorexa [JOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnnorexa [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pertenuie 3agau pa3iIn4HbIX THIIOB Bubmiorexa IOK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN P HAIPSOKEHUH
75 MeTaJIJI'I)OB O61mue cnopcolgbl H(I))n €HUS bubmmorexa TIOK
- oot yi https://m.edso0.ru/94eb377a
METAIUIOB
OO6mras xapakreprucTuka MmetayuioB |A-
76 rpynumsl [lepruogudeckoi cucTemMsl bu6muoreka [JOK

XMMHYECKHUX d1eMeHTOB. Hatpuit u
Kaluii: mony4yeHue, (pusndeckue u

https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
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XHUMHUYCCKUC CBOﬁCTBa, IPHUMCHCHUC
IIPOCTHIX BEIICCTB U UX COCI[I/IHGHI/Iﬁ

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl [leppoaudyeckoi cucTeMsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bubnunoreka LIOK

77
KaJIBIIUI: TIOMy4YeHue, GU3nIecKue u https://m.edso0.ru/7c3e49c0
XMMHUYECKHUE CBOICTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmuoreka [IOK
YCTpaHECHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nony4yenue, GusndeckKue u bubnuorexa [IOK
XMMHUYECKHUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

80 TUJPOKCHU]IA aJTFOMUHUS, bubnunoreka LIOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3amay pa3nuvHBIX TUIIOB
ITpakTruyeckas pabora Ne 7. Pemenue

82 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME brbmmorexa [JOK
" P 8 " https://m.edso00.ru/27a4af43

Mertasibl TJIaBHBIX TTOATPYIII

OO01mas xapakTepucTUKa METaIOB

83 no6ouHbIX noarpymn (b-rpymm) bubnuorexa [IOK
IIepnonnueckol CUCTEMbI XMMUYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB
duznueckrue 1 XMMUUYECKHE CBOMCTBA

84 XpOMa U €ro COeAMHEHUH, UX bubmorexa [TOK

P ’ https://m.edso0.ru/9911bef3

MIPUMEHEHHE

85 Baxwuerime coeTMHEHUs Maprasiia. but6mmoreka [IOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

IlepmaHranar xanus, €ero
OKHCJINTEIIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 xKelnesa u ero coequHenuit. [lomydenue bubmmorexa LIOK
A ’ i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKelie3a
du3nYecKre U XMMUYECKUE CBOMCTBA
87 MeIU U €€ COCTMHECHUM, NX bubmorexa LOK
A A ’ https://m.eds00.ru/2bc0f954
MIPUMCHCHUE
Ou3nyeckue U XUMHUYECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSIUHEHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
[UHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 AKCIIEPUMEHTANLHBIX 3a7a4 10 TeMe bubmorexa LIOK
p a https://m.edsoo.ru/a6e352ea
"Mertasiel TOOOYHBIX oArpymm"
90 Pemenue 3aga4 pa3aMyHbBIX TUTIOB bubmorexa LOK
atp https://m.edsoo.ru/a8b83d83
O06001IeHne U CUCTEMaTU3AIIHS
91 M3yYEHHOT0 MaTepHalia 1o Teme brbmmorexa [TOK
" Y " P https://m.edso00.ru/e91fe975
Metanst
92 KonTponbhas pabota no teme bubmuoreka [IOK
"Meramns" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuoreka [JOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUN
94 YCTOWYUBOIO Pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK

Ilonstue o HAaYYHBIX MCTOHAX
HUCCICa10BaHUsA BCIICCTB

https://m.edso0.ru/080fe1f0



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
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HaquHe IMPUHOMUIIBI OPraHu3alnuu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bubnunoreka LIOK

95 1
[TpombInIEHHBIE CITIOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaKHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsAI3HEHUE
96 0K aroIel cpeanl U €ro 1 buGnuorexa [IOK
Py P https://m.eds00.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUA U 300POBbE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus iy, Poas xumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne u napdroMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas XxuMus https://m.edsoo.ru/da42d5a9
XuMHs B CTpOUTENbCTBE. BaskHelmue
100 CTPOUTEIBHBIE U KOHC HOHHBIE 1 bubnnorexa [JOK
p TPyKI https://m.edso0.ru/61e69003
MaTepHuabl
XHUMHS B CETLCKOM XO3SHMCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbBIE 1 bubnnorexa [JOK
p p https://m.edsoo.ru/fd39587d
ynoOpeHust
102 Cucremaru3anus U 0000IICHUE 3HAHUH 1 bubmmoteka IIOK
o TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
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https://m.edsoo.ru/61e69003
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IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIKHOYACT:

OCHOBOIIOJIATrAIONIME TOHATHS (XUMHUYECKUI DJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTATIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTH, ANIEKTPOOTPHUIIATEIIEHOCTb, CTCTICHb OKUCJICHUS,
XMMHUYECKass CBsI3b (OG- M T-CBSI3b, KPaTHBIC CBA3M), THOPHIH3AIINSA
aTOMHBIX oOpOuTaneil, KpUcCTaJUIMuecKas pemeéTKa, MOJb, MOJSpHas
Macca, MOJSPHBIH 00BEM, MOJNSpHAS KOHIICHTpAIUS, PacTBOPHI
(MCTUHHBIC, JUCIEPCHBIC CUCTEMbI), KPUCTAJUIOTHUAPATHI, YTIIECPOIHBIH
ckesner, (yHKIMOHAJbHAs TPYIMIMa, paguKal, HU30MEpbl, CTPYKTypHas
dbopmyna, wu3omepust  (CTpyKTypHas, reoMerpuyeckas  (Iuc-,
TPAHCH30MEPHS), TOMOJIOTUYCCKUI psi, TOMOJIOTH, VYIJIICBOIOPOJIHI,
KHCIIOPOJ- M a30TCOJEpPIKAIINE COCTUHEHHS, OMOJIOTHYEeCKH aKTHUBHBIE
BellecTBa (yraeBOIbl, KUPBI, OETKH), MOHOMED, TTOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYCCKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’ILHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 9K30- H
SHAOTEPMHUUYECKUE, peaKIIMM MOHHOTO OOMEHa, TOMO- U Te€TepPOreHHbIE,
oOpaTtuMbie ¥ HEOOpaTHUMBIE), PACTBOP, AJIEKTPOIHUTHI, HEITEKTPOIUTHI,
ANEKTPOJIATHICCKAS JUCCOIUAIINS, CTEIICHD JTUCCOIMANNN, OKUCITATEb,
BOCCTaHOBUTENb, JJICKTPOJIHM3, CKOPOCTh XHUMHYECKOW  peakIuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopusi 3ME€KTPOTUTHUECKON THUCCOIMAIINU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHMSI MPUYUHHOCTU U CHUCTEMHOCTHU
XAMHYECKUX SBJIECHUW, COBPEMEHHBIE INPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTABICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




14

MIPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTECMAxX

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YECJI0BCKa

1.5

2.1

o0IIye HaydHbIC TMPUHIMITBI XUMHUYECKOTO TPOHM3BOJCTBA (Ha TpUMeEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IMepepaboTKU
HedTH)

CpopMUpOBaHHOCTH YMEHHH BBISBIISTH:

XAapaKTCPHBIC  ITIPU3HAKK W  B3aUMOCBA3b  HU3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IPU OIIMCAHHUKU CTPOCHUSA H

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHSIMH H MNpeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOT'O €AUHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh!:

HAaMMCHOBAHHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COrO3a
TGOpeTHqCCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUux H

HCEOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTEpUU [T KITacCU(PUKAINK N3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4cCKrUC BCIICCTBA, CAMOCTOATCIIBHO BLIGI/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEIIECTB,
TErIoBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTanH3aTopa)

ChopMupOBaHHOCTb YMEHMsI XapaKTEPU30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXIAEHHOM COCTOSIHUM) ¥ HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr J[.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, MCIIOJIb3Ys MIOHATUSA S-, p-,

d-37eKTpOHHbBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU




ChopMupoBaHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMHUpOBAaHHOCTE YMEHHSI COCTaBJSITH ypPaBHEHUS XHMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS PEaKkuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX
9TH PEaKIUU UAYT J0 KOHIIA

peakuuii THUAPONIU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
ATOMOB B MOJICKYJIAX, a@ TAKIKEC OT 0coOeHHOCTEH peain3an pas3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYIOUIIMMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymniaM COeIUHEHUH (IIPOCThIe BEIIECTBA, OKCU/IbI, THIPOKCUIbI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CIUPTHI, (HEHOIBI, aAlIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CIOXHBIE 3(QUPHI, KHUPBI, YIIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 10 XUMHUYECKHM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIH C HCIOJIb30BAHHEM

(bl/ISI/IquKI/IX BCJINYHUH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoaAyKTa pCakuuu, €CiIn OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUAC pacTBOpaA C OHpGI{CJ’IéHHOﬁ MacCOBOM

J0JIel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MacCOBOM MM O0OBEMHOM J10JTH, BBIXO/1a MMPOIYKTA PEaAKIIUH

10.3

TEII0BOTO 3¢ (eKTa peakiui

10.4

00BEMHEBIX OTHOIIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKOH (POpMyIIbl BeliecTBa
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Bianenue cucreMoil 3HaHUM O METOAAX HAYYHOI'O IIO3HAHUA SIBICHUUI
IIPUPO/IbI, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSITh
9TH 3HAHUS NPU SKCIEPUMEHTAIBHOM HCCIEJI0BAaHUM BEIIECTB M IS
OOBSICHEHUS] XUMHUYECKUX SBJICHHMH, MMEIOUIMX MECTO B IPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGIIHGBHOfI KHU3HU

CchopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IPUHATUS

IPaMOTHBIX pEILIEHU PoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHUE W H3YYCHUE CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB) C COOIIOAECHHUEM TMpPaBUI
OesomacHoro  oOpamieHus C  BemecTBaMH M J1a00OpaTOpHBIM
obopynoBanueM; GOpMYIUPOBATh IIEJIM HCCIIEOBAHNUS;, TIPEICTABIATh B
pasnuuHON (opMe pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIN MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET n
JpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U MCIOJB30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOI 3aaueit

ChopMupoBaHHOCT ~ yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOM C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTH yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTesid IpeAesIbHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TIOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS U IPEAOTBPAILLECHUS UX BPEAHOTO BO3JICUCTBHUS Ha OPTaHU3M

YCJIOBCKaA




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
IO XUMHUHN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

11

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB IO OJHEPreTUYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

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

1.2

Ilepuonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHIUX OKCUIA0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

14

1.5

1.6

Buapl xumudeckoit cBsa3u (KOBaJeHTHAs, MOHHAsS, METANTHYECKAst, BOJOPOIHAs)
1 MeXaHu3MbI e€ oOpa3zoBaHus. MexXMONeKyIsIpHbIe B3auMoeiicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIPHOTO CTPOEHMS. THUIbl KPUCTAJUIMYECKUX

pemérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHUYECKON ¥ OpraHN4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MACChl BELLIECTB

CkopocTb peakiyu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.7

TennoBsie a3 dekTh XUMUYECKUX peakiuil. TepMoxumuueckue ypaBHEeHUs

1.8

OObpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

OnektponuTrdeckas aucconnanus. CunpHble W cialdbie dekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
Jucconmanuu. Peakiyn HOHHOTo oOMeHa

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

CriocoObI BeIpasKeHUsI KOHIIEHTPAILIMK PACTBOPOB: MAacCOBasi A0JS paCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllieHHble ©  HEHACHIIIEHHbIE

pacTBOpBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PpEaKkIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

pa3HbIM 3HaUeHHEeM PH. MeToabl AIeKTpOHHOTO OajaHca




1.13

DJIEKTPOJIU3 PaCTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, Kelie30, MeJb) M HX coeauHeHuil. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHHNH  (OKCHJIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

#HHPar##H#  nenTudukanms HeopraHmuecKnx coenHeHmnii. KauectBeHubie

PCaKu Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHbBIE TIOJIOXKEHHUSI TEOPUUM XUMHUYECKOIO CTPOECHMUSI OPraHMYECKUX
coequHeHnit A.M. bytnepoBa. YriuepoaHblil CKEJIET OpraHU4EeCKONH MOJIEKYJIBI.
KpaTtHOoCTh XMMHYECKOH CBS3M. S- M P-CBA3M. SP3-, SP2-, SP-rUOpHAM3ALUU
opOuTasneil aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO

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

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble 3 dEKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUHN (CUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaKHEHIITHX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieoduse u snexrpoduie. [Ipauio MapkoBaukosa. [Ipasuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOT€HUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHpl. XMMHUYECKHE CBOWCTBA: PEAKIIMHU MPUCOEANMHEHUsS (TaJoreHUpOBaHUE,
TUIPUPOBAHUE, TUIAPOTrAJOT€HUPOBAHUE, TUApATallUs), TOPEHUs, OKUCIEHUS U
nonuMepu3any. IIpoMbIlUIeHHBIE H  J1a0OpaTOpHBIE CIIOCOOBI  MOTyYCHHS

AJIKCHOB

3.7

AnkanveHsl. XHMMHUUYECKHE CBOMCTBA AJIKAJUEHOB: PEAKLUHUH MPUCOCAUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojumepusauuu. [lomyuenue




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAHUE, THIPATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYeHHUs
IIOJIMMEPOB M JIPYrMX IIOJIE3HBIX NPOAYKTOB. Peaknuu 3ameunieHus. ['openue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU U1 CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOWCTBa O€H30Jla: peaKkUUH  AJNEKTPOPUIBHOTO
3aMelIEeHUs, NpUcoennHeHusl (TUIpUpOBaHME, TrajloreHupoBaHue). Peakuus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oa.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoina. [lonumepusanus cTHpoIa.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOJOPOAOB

Cnuptel.  IlpenenbHble  OZHOATOMHBIE CHUPTHL. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS  HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  IOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropexus.
[lonyyenue »sTaHONa: peakuuss OpPOXKEHHUS TIJIIOKO3bI, TUApATallds 3TUIICHA.
OTUJICHITIMKOIb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

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

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYeCKHEe CBOMCTBA NpEACIIBHBIX AJIbACTUAOB: THAPHUPOBAHUC,
KaueCTBEHHbIE PEAKIMM HAa KapOOHWUJIBHYIO TpyHny (peakuus «cepedOpsHOro
3epKanay, B3auMoencTaue ¢ ruapokcuaom meau (11). IMomyuenue npenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalys ameTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTH PCaKIM OKUCIICHHUA all€TOHA

KapOoHoBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AJIBIETMAOB. BpIciiue mpenenbHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3IPUPOB B
MUIIEBOH M TMap(IOMEPHONW NPOMBIIUICHHOCTH. JKUpPBI Kak CJIOXKHBIE 3(PUpHI
TJIMIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOHCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [HMIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C YYacTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUIHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4YECHUE B KU3HEAEATECIILHOCTU OpraHu3Ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAwOIIMe Aucaxapuabl. [maposns
nucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHE MaKpOMOJIEKYII
KpaxMaya, IJIMKOreHa U uLemnono3bl. dusnyeckue CBOMCTBA Kpaxmala u
LEJII0NIO3bl. XMMHUYECKHE CBOMCTBA KpaxMaua: TUApPOIU3, KadeCTBEHHAs
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEIUIHOJIO3bl: TUAPOJIM3, MOIy4YEHHUE
3¢upoB uemnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak MPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMUYECKUE CBOWCTBA AaHWIMHA: B3aMMOJICHCTBHE C KHCJIOTaMH, OpOMHOMU
BOJOM, okwucieHue. [lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypalls, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
cTpoeHHus: MouyieKyd. OCHOBHBIE CIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMepU3alui U MOoJUKOHAeHcanuu. Knaccudukanus

BOJIOKOH

###Par#H# nenTndukanns opraHMuecKux coeMHeHni. Perenue

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKIY KilacCaMU OPraHNn4YC€CKUX Coe)II/IHeHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumusi B moBcenHeBHOHM xu3Hu. [IpaBuna Oe3omacHoil pabOTBl € €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIIEHHOCTH. XUMHS M DHEPreTHKa: MPHUPOTHBIA U TOMYTHBIA HeTSHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

WCTOYHUKHU YTIICBOJIOPOIOB)

XUMUA U IKOJOTUsl. XUMHUECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpelbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MoYBbl, arMocdepsl, GIopsl U GayHBl OT
XUMHYecKoro 3arpsizHeHus. IIpobimema OTX0JOB W MOOOYHBIX TNPOIYKTOB.

AHLTepHaTI/IBHLIe HNCTOYHHKHU SHCPIruu

4.4

OGH_II/IG NPpCACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XHUMHUYCCKHUX




BEIIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHass ~ metauryprus.  CTeKsi0 W CWIMKaTHas  MPOMBIIUICHHOCTD.

[Ipombinennass  opranudeckas  xumus.  Cppb€ A OpraHu4ecKoin

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par####PacdéTbl Macchl BEIIeCTBA WM 00BbEMA Ta30B 110 H3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE MIIM 00BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEILIECTB
5.2 ##HPar##H##Pacuérel TeruoBoro s exTa peakuu
5.3 ###Par#H#PacuéTbl 00bEMHBIX OTHOILIEHUHN I'a30B IIPU XUMUYECKUX PEAKIUIX
5.4 #i##Par###PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) MTPOIYKTOB
' pEaKiuu, eciiu OJJHO U3 BEIECTB JIaHO B U30BITKE (MMEET MIPUMECH )
55 ###Par###Pacu€Tel MacCOBOW MM OOBEMHOM JTOJIM BBIXO/1a TIPOIYKTA PEAKIIUU
' OT TEOPETHUYECKH BO3MOXKHOTO
###Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) POAYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJE pACTBOpA C OMpeIeIEHHON MaccoBOil 1oyen
PacTBOPEHHOTO BEIIECTBA
57 ##H#Par###PacuéThl ¢ UICTIOTB30BAaHUEM MOHSATUN «MACCOBAsI IOJIS», «MOJISIpHAs
' KOHIIEHTPALUA», «PaCTBOPUMOCTH»
##H#Par##HHaxoxnenue MoJIeKyJIIpHON (OPMYJIbl OpraHUYECKOTO BEIECTBa 10
5.8 €ro MJIOTHOCTH U MACCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIIIMX B €70 COCTAB, UJIU T10

MIPOYKTaM CTOPaHUS




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; 10 kiace. yriryonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTBIO «/JIPODA»; AkmonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»

* Xumus; 11 kiace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Metoandeckoe nocooue k yueonuky B.B. Epemuna, H.E. Ky3pmenko, B.1.
Tepennna B.1 «Xumus. Yroyonenunsiii yposerb» 10 kinacc / B.B. Epemun, A A.
Hpo3nos, E.B. Epemuna, B.11. Maxonuna, O.FO. CumonoBa, 2.10. Kepumoa-M.:
Apoda

Meroaunueckoe nocodue k yueounky B.B. Epemuna, H.E. Ky3smenko, B.U.,
A.A. [Ipo3noBa «Xumus. YriryoneHHbli ypoBeHb» 11 knace / B.B. Epemun, A.A.

Hposnos, E.B. Epemuna, H.B. Bonkosa, H.B. ®upcrona, 2.}0 Kepumona-M.:

Hpoda



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bubmmoteka L{OK https://lesson.edu.ru/04/10

bu6mmoteka L{OK https://lesson.edu.ru/04/11
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