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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero 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 o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peaau3anusi KOTOpoill oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHUE: MNPHUHLMIIOB CTPYKTYpPHUPOBAHUS W IOCIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax MTOTOBOH arrectaud B (OpMe E€IUHOI0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHue Yy4eOHOro BpPEMEHHU, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIe U 3a/lay U3y4eHUsl MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXKE C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TmpeaeaaMd yCTAaHOBJIEHHOM MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIyOJNEHHOrO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 95Toll CBs3M wM3yueHHE MpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccruonansHoro oopazoanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMeTa.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHHUH HA OCHOBE PACIIMPEHUS] U YIIIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojHseTcs  (HOpMUpOBAHMEM  TIpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONPOcaM 00 3JIEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmeill cucrteme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeiIMeTa B JAaHHOM Cllydyae akleHT OyneT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K IPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM Il HW3Yy4CHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEaMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro obiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemienue
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
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleYeHnn pPalrOHAIBHOTO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUM, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CHCTEMax, 00 00X
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUUYCCKON JICATEITIHHOCTH M IMTOBCEIHCBHOM JKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LU U 3a/1a4H, KakK:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJOTUYECKOUN KYJIbTYphI, TPUOOPETEHHUE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEAENIO).



COAEPKXKAHUE OBYUYEHUS 10 KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYCHHWE OPraHUYECKOM XHMMHUH, MPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHMIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJEpojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOHM CBsI3M (OOMEHHBIN W JOHOPHO-
aKuenTopHbd). Tumbl TepeKphIBaHUS AaTOMHBIX OpOHWTaled, G- M T-CBS3H.
OpunapHasi, ABOIHas U TpoWHas cBi3b. CrocoObl pa3phiBa CBSI3€M B MOJIEKYJaxX
oprannyeckux BemiecTB. IloHsTe o0 CcBOOOAHOM paaukane, HyKJIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHudeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHMYEeCKUX COequHEHUH. MoJeKyasipHble W  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buubl u3zomepuu: CTpyKTypHasi, HNPOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3PPEKTHI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupukauu opraHuyeckux BemiecTB. [loHarue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranndeckux coenuHennid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHocT U Kiaccuukanus OpraHuyeckux peakiuid. OKHUCIUTETHHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
O3HAKOMJIEHHME C O00pa3aMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OMbBITHl IO MPEBPALIEHUIO OPTraHWYECKHUX BEIIECTB IMPU HArpEBAHHUU
(mnaBneHue, OOYTIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasl.

Aunkansbl. ["'omosiorudeckuil psiji aakaHoB, oOmas GopMyna, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AJIKaHOB, SP -
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsizb. dusmveckne cBONCTBA
aJIKaHOB.

XUMHUYECKHE CBOICTBA QJKAaHOB: pEaKUMHU 3aMEUICHUs, W30MEpHU3alNH,
JNErUIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KpEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHHU3Me PEAKIU PauKaIbHOrO 3aMEILICHHUSI.



Haxoxnenue B mpupojie. CriocoObl NOTyYeHHUs U IPUMEHEHHE aTKAHOB.

[Muknoankanel. O6mmas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) MUKIOaIKaHOB. CrocoObl MOJyYEHUs U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenpl. ['oMoyiormaeckuii psii aakeHoB, obOmas (Gopmysia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHME MOJEKYT alKeHOB, Sp°-
ruOpuau3anusi aTOMHBIX opOuTaned yriepoaa, o- U m-cBsa3u. CTpyKTypHas U
reoMerpuyeckas (Luc-TpaHc-) wu3zoMepusi. @Dusnyeckue CBONCTBA aAJKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBS3M, MOJUMeEpH3aund U okucieHusd. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha BOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHHS U XUMUYECKHUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrIocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Anxunsbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30MepUsl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, SP-
ruOpuan3anysl aTOMHBIX opOuTaneil yriepona. @U3MyecKue CBOMCTBA AJTKHUHOB.
XYWMHYECKME  CBOWCTBA:  pEaKUMH  NPUCOCIWHEHHUSA, JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIIni Ha TPOUHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psii apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro FOMOJIOTOB: PEaKMu 3aMeLIeHHsI B OCH30JIbHOM KOJIbIIE U
YIIEBOAOPOJAHOM pajuKalie, PEaklMH MNPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpE aJIKWIbHBIX pPaJUKAIOB, KapOOKCHIIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcobGeHHoCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl MOTyYeHUs U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTH:
NEPEroHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHM), PU(POPMUHT, MHUPOIIU3.
[IpomykThl mepepaboTku HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXAY PA3TMYHBIMU KJIACCAMHU YTIIEBOJOPOIOB.



DNEKTPOHHOE CTPOCHUE TAJIOTCHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakmmu
3aMEIIeHHUs] TaJloTéHa Ha THAPOKCOTPYNIY, HHUTPOTPYNIYy, THAHOTPYIIITY,
amMuHOTpymmy. J[lelicTBHe Ha TaJIOTCHIPOU3BOIHBIE BOJHOTO U CIIUPTOBOTO
pactBopa ménoun. B3anMopeiicTBue nurajgoreHajJKaHOB C MAarHUEM W IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpPTaHUYECKUX BEIICCTB.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
u3ydeHue (GU3NUYECKUX CBOMCTB YIJIE€BOJAOPOJOB (PAaCTBOPUMOCTE), KAYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa IEpMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHJICHA C
aMMHauHbIM pacTBopoM okcuga cepeodpa(l)), kadecTBeHHOE OOHapyKeHUE
yriaepojia U BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYE€HHUE OSTUJICHA U
U3Y4YCHHUE €ro CBOWCTB, O3HaKoMJeHHEe ¢ KosuiekiusMu «Hedtb» u «Yromby, c
oOpa3liaMy  IUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U TaJIOTE€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoacoaep:kaniue oprannyeckue coelnHeHHs.

[IpenenbHbie OoAHOATOMHBIE CHUPTHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHoJIa W J3TaHoda). ['oMonorumdeckuit psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa ® Kimaccupukamms. Dusudeckne CBOWCTBA  MPEIETbHBIX
OJTHOATOMHBIX CIHUPTOB. BOIOpOAHBIC CBS3W MEXAY MOJICKYJIAMH CITHUPTOB.
XUMHUYECKHE CBOMCTBA: peaKIMM 3aMEIICHUS, JeTUApaTalliid, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMH M  HEOPraHUYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3sM uenoBeka. CrnocoObl MOJy4YeHUs M TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa U u3oMepus. OcoO0eHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOTOaTOMHBIC CHHPTHI — JTHJICHIJIMKOJIb W TIWlepuH. Duzndueckue u
XUMUYECKHAE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aMMOJICHCTBHE C OPTraHUYCCKUMU
U HEOPraHWYECKHMMH KHCIOTaMH, KadyeCTBEHHAs pEaKIus Ha MHOTOATOMHBIE
cnupthl. [IpencraBienne 0 MeXaHW3Me peakluid HYKICO(PUIHHOTO 3aMeIIeHUsI.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TOJMyYeHHS U TMPUMEHEHHUE
MHOTOAQTOMHBIX CITHPTOB.

®cHon. CTpoeHHME MOJCKYNBI, B3aWMHOE BIMSHHE THIPOKCOTPYIIIBI |
o6enzonbHOTO sAmpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX
cBoiicTB (enona. KadecTBennnie peaknuu Ha (eHon. ToxcuuHOCTh (DeHOmA.
Crnioco6b1 osrydenust u npuMenenue penomna. Genondopmanbaeruanas cMoma.



KapOoHWIIbHBIE COETMHEHHSI — ATIBAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['oMoornYecKkue psjibl albJETUI0B U KETOHOB, 0OIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3UYECKHEe CBOWCTBAa albICTUIOB H
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeAuHeHns. OKUCIEHNE aabJEru0B, KAYECTBEHHbIE PEAKIIUNA HA aJIbICTUbL.
Crioco06b!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OIHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJIHOOCHOBHBIX TMpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepuUKaMM, peakUud C YYacTUEM YIIEBOJOPOIHOTO paJHKaa.
Oco0OeHHOCTH CBOWMCTB MYypaBbUHON KHUCIOTHL. lloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXKHBIX 3¢upax. MHoroo0Opasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HENpEAENIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCIJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJIEUHOBAs, JUHOJIEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upbl. ['omonornueckuid psin, obmas Gopmyna, uzomepus U
HOMEHKJIaTypa. PU3NYECKUE M XMUMHUYECKHE CBOWMCTBA: THUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nvecKkue 1 XMMUYECKUE CBOMCTBA KUPOB: THIIPOJIU3 B
KHUCIION U 11eoyHon cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOFOIIEE JCHCTBHE.

OO01as xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, TU-
U monucaxapunbl). MoHOcaxapuabl: TJIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA W HaxOXXJACHHE B Ipupoje. DoTOCHHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYACTUEM CIUPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE W MOJOYHOKHCIIOE OposkeHue. IIpuMeHeHue TIIIOKO3bI, €€
3HAUEHUE B KU3ZHENEATEIbHOCTH OpranusMma. Jucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnuBaoIlMe 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [lonucaxapuapl: Kpaxmall,
INIMKOTeH W 1Henono3a. CTpoeHHe MakpoMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HeuoNno3bl.  PU3WYECKHe CBOWCTBA KpaxMajla W IEJUIIOJIO3bl. XUMHUYECKHe
CBOMCTBa Kpaxmana: THAPOJIU3, KaYeCTBEHHAsl pPEeaklus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIN3, MOJyyeHUe >PUpoB LeToa03bl. [loHsTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAlCHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3AMMOJIEHCTBHUE 3TAHOJA C HATPUEM,



OKHUCJIEHHE 3TUJIOBOIO CIIMPTA B aJIbJETUJ HA PACKAJEHHON MEIHOW IPOBOJIOKE,
OKHCIIEHHE ATUJIOBOTO COUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aibAeTUlibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Memau(ll), xumudeckue cBOWMCTBA pAacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzaumoneiictue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTAIBHBIX 33/1ad 1o TeMaMm «CHUpThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoepxaniue OpraHnvecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue MPOU3BOJHBIE amMMuaka. Knaccudukanus aMuHOB:
anmnpaTHIECKUe ¥ apOMATHYECKHE; IEPBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crtpoenne moiekyn, oOmas (Gopmyia, U30MepHs, HOMEHKIATypa U (U3HUCCKHEC
cBOICTBAa. XMMHUYECKOE CBOMCTBa anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJECHCTBHE TNMEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHA. B3anMHoOe BiMsSHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWivHA. KauecTBeHHble peakiuu Ha aHwiMH. CrocoObl
MOJIyYeHUS] M NpUMEHEeHHe anvdarnueckux aMuHOB. l[lonmydeHue aHUIUHA U3
HUTPOOEH301a.

Amunokuciotel. HoMenknatypa u nzomepus. OTaeapHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @OU3NYecKue CBOWCTBA AMUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCIMHEHUM, peaKius TMOJUKOHJICHCAIUU, OO0pa3oBaHUE TMENTUHON CBS3H.
buonornyeckoe 3HaueHue aMUHOKUCTOT. CUHTE3 U THIPOJIU3 MENTHIOB.

benku kak npupoaHsie Tonumephl. llepBuuHasi, BTOpUYHAs M TpETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJU3, JCHATYypaIus,
KaueCTBEHHbBIC PEAKIIMU HA OCJIKH.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W HMX MPEBpaICHUN:
pacTBOpeHHE OEJIKOB B BOJE, JCHATypalusi OEJIKOB MpU HArpeBaHUM, LIBETHBIC
peakuuu Ha O€JKH, pelIeHUWEe OHKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A3oTcomepxkalye ~ opraHMyeckue — coeauHeHus’» U «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BricokoMoJieKyJIsIpHbIE COeIUHEHMNS].

OCHOBHBIC TOHSTHUS XUMHUU BBICOKOMOJICKYJIIPHBIX COEIUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.



[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIIEH,
MOJIUBUHWIXJIOPU, TOJUCTHPOJ, TMOJUMETHIMETAKpWIAT, TOJUKAPOOHATHI,
noJimdTUICHTEpePTaarT). Y Trin3aius 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HaATypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHbIe (XJIONOK, MIEPCTh, MENK), HCKyCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepnt CIEI[UATBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOJTUMEPHI).

DKCIEePUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB M WX MpEeBpalleHUil:
O3HaKOMJIEHUE ¢ o0pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
KaydyyKOB, pEIICHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3agaun.

Haxoxaenue MoJIeKyJIsIpHOM (OPMyJibl OPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJCHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHMYECKOrO0 COeAUHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peakiuy W/UIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYEeCKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
NOJIYYEHUSI, ONpPENENICHUE JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAHUME KaK OOILIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpPEIMeTax
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO1mue ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJICHNWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukauus, HaOIIOJACHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®uzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouochepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, nObIXaHWE, OENKHU, YIJIEBOIbI, >KUPBI, HYKIECHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMaeMble, TOTUIMBO.



TexHonorus: MMUOICBLIC TPOAYKTBI, OCHOBBI PAallMOHAIBHOI'O IIUTAHUA,
MOOHIIMC CpeaAcCTBa, MaTCpUaIbl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. ATOMHBIE opOuTanu. Knaccudukamnuss XuMHIecKuX 3JIeMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO0 AaTOMHBIM — OPOUTAIISIM.
DNEeKTpOHHBIE KOHPUTYpAIIUU aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOTO MEPUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(MUTYypallui HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Tepunonnueckuit 3akoH U [lepuonnyueckas cucreMa XUMUYECKUX AJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUUECKOrO 3aKOHA W lleprnoanyueckor CUCTEMBI
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHNIECTB IO TpynmaM W NOepuojaM. 3HAYCHUE
nepuonueckoro 3akoHa /.M. Menneneena.

XuMHUYECKasi CBSI3b. BHUIBI XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBsA3U. 110oJIsIpHOCTD, HAIPABIEHHOCTD U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICHCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeMHEHHAX. COCTaB KOMIUUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTaHIbl. 3HAUYCHHE KOMIUIEKCHBIX COCIMHEHUMN.
[ToHsITHE O KOOPAWHAIMOHHOW XUMUU.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIMM PacTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBIIEHHbBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccuduxanys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIeCTB. TpUBHAIbHBIC
Ha3BaHUS OTJIEJIbHBIX NPEACTABUTENIECH HEOPTAHNYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKuX peakiuidi B HEOPraHMUECKOH U OpraHudecKou
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3(HEKThI XUMUYECKUX PEAKIIUN.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIii. XuMU4IecKkoe paBHOBecre. KoHcTanTa
XUMUYECKOTr0 paBHOBecHs. (DaKTOpbI, BIHUSIOIIME HA MOJIOKEHUE XUMHYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHCIIOTHAs, HEWTpaiabHasi,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENIU. MeETOA 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHUE PEAKIIM HOHHOTO 0OMEHa, ONpe/ie/ieHHe
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpOoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[lonoxxenne HemeTtaioB B Ilepmoandeckor CcUCTEME  XMUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUsI WX aToMOB. DuznvecKue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUECKHE CBOMCTBA: PEAKIUU C
METaJUIaMA M  HEMETAJJIaMH, BOCCTAHOBHUTEIBbHBIE CBOMCTBA. [ mMapunbl.
TornrBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ 'asioreHoBOAOpOabl. BaxHeumme Kucaopoacoaepkaiime
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHeHune rajJoreHoB U X COCIUHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cynbbuasl. Oxcupn cepsi(1V), oxcua
cepol(V1). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTpUIbI. OKCUIBI a30Ta. A30TUCTasl U a30THas
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunbr u pochun. Oxcunsl docdopa, Pocdopnas
kuciota u e€ comu. I[lpumenenue ¢ocdopa m ero coemuHeHuit. DocdopHbIE
yA0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MoyydeHus, (u3nueckue u
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetayyioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0O0JOUYEK aToMoB MeTaioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anektpoMetautyprus. [lonsarue o koppo3uu MeramwioB. CrocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonydeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamaoB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmasi xapakTepucThka MeTawioB moOouHbiXx mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHEHUM.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duzryeckre U XMMUYECKHUE CBOICTBA >KeJe3a U ero coenuHeHuil. OKCUpl,
ruapokcuasl U conu xkeneza(ll) u sxenesa(lll). [Toayuenne u npuMeHeHue xKene3a
U €ro CILIABOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEJIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, TUIPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHune
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METaJJIOB, B3aUMOJEHCTBUE THAPOKCUIOB aJIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYUBOTO pa3BUTUA delioBedecTBa. [loHsTHe
O Hay4YHbIX MeETOJaxX TIO3HAHUS M METOJIOJOTUU HAY4YHOTO HCCIICIOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aluii XUMHYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CrocoObI TTOTYYEHHUsI BXKHEUIIIUX BEIIECTB (HAa MpUMeEpe MPOU3BOJICTBA aMMHUAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [[poMbIlIUIEHHBIE CTIOCOOBI MOYYEHUSI METAJIJIOB U
CIUIaBOB. XMMHUECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIE/ICTBUSI.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 6€30MacHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX ITpenapaToB. Poib XUMUU B pa3BUTUUA MEAUIUHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30MacHOr0 MCMOJb30BAaHUS TPErnapaToB OBITOBOM XUMHUU B TOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHnyeckre U MUHEpaIbHbIE YI0OpPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Matepuainsl i1 31eKTpoHUKU. HaHoTexHomoruu.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIIH OHO W3
BEIIIECTB HMMEET IMpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTa
peaKkuuu, €ciau OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpA C OMNPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTpAIIMX BEIIECTBA B pPacTBOpe, JOJIM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TpU  H3YyYEHUH OOmEed W
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUH, IPUHATHIX B OTACIIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01muMe ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KJaccu(PuKalus, MepuoaudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®dusuka: Marepus, MHUKPOMHp, MaKpOMHUp, aTOM, OIJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBAa, HJICAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buosnorusi: kieTka, opraHusM, sKocucTema, ouocdepa, MmeTaboIn3M, Makpo-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHoNOorus: XUMUYECKasT MPOMBIILIEHHOCTb, METAJUTYPTHs, CTPOUTEIIHHBIC
MaTepualibl, CEIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI TPOMBIIIJIEHHOCTb,
dapmareBTUUECKAS MPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MIPOMBIILJIEHHOCTh, HAHOTEXHOJIOTUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
IO XUMHUU HA YI'JITYBJIEHHOM YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0mero oO0pa3oBaHMs BBIJICICHBI CJIEIYIOIINE COCTAaBJISIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICTICHUI0; HAJIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMIpaBWJIaMd W HOPMamMu [OBEICHUS; HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYpPbI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUA IMpeaAMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEATEIbHOCTH
O0Oy4YaronMxcs B MPOLECCE peATU3ALMHI 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTaThl OCBOEHUSA MNpPEAMETAa «XHUMHS»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEATEIbHOCTH
oOyJaroluxcs B MPOIECCEe pean3allid 00pa30BaTEIbHOM AESITEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBUIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHWN Yy4e€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHUMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIU3€ PA3JIUYHbBIX BUJIOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4HOMY HacCJIEIUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUsI K TMpOIEcCCYy TBOpPUECTBAa B OOJACTH TEOPUM U TMPAKTUUECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYZA YYEHBIX U MPAKTUKOB;



WHTEpeca M MO3HABATEIbHBIX MOTHUBOB B TOJYYEHHHU M MOCIEIYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOEro KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYaJbHOW TPACKTOPUHU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

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

HaJIM4Yusl Pa3BUTOrO 3KOJOTHYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
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 €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbl, B PEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOANIUX B HEM U3MEHEHUHN, YMEHUS JiejaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEI0OBATEIIbCKOMN AeATEIbHOCTH;

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

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHeHU(PHUKY METOJI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0OBaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCTIEPUMEHT U JAPYyTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
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
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS 1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opMynia, ypaBHEHHUE XUMHUYECKOU



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHNS U BBIBOBI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIIEA0BAaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS MPAaKTUYECKHX 3a1ad, IPUMEHEHUIO pa3JInYHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaau3upoBaTh MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT HMCHOJb30BaHUS HMH(GOPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIA fA3BIK B KadecTBe CpeACTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThI MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
10 pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUNA MYTEM COTJIACOBAHMS MO3UIMM B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, Ompeneisass €€ Leaud M 3aJa4d, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATH MpEAjaraéMblid alroputM ACHCTBUN Ipu
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYULIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMoOaHaiau3a |
CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl IO XUMUU Ha yriyOJIEéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCSCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BAHUIO 3HAHUM, BUABI IESITEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUEOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMme 1O XHMHHM HPEIMETHBIE PE3yJIbTaThl MPEACTABICHBl 10 ToJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYEHUU yCTOWIHUBOTO



pa3BUTHUS YEIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YeJl0OBEKa, a TakKKe OSKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aToMHBIE OpOWTANM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmyibl (pa3BEPHYTHIE, COKpalll€HHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJIOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- M a30TCOJAEpKAIlME OPraHWYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHS; TEOPUHU, 3aKOHBI
(nepuonmueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHUS OpPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEBpalICHUS BHEPrUM TMpPU XUMUYECKHUX pEAKLUHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUs IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBJIICHUM; MPEACTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLUi, TEPMOJMHAMHYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB M I'PYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESATENIbBHOCTH ~ 4YeJIOBeKa, OOIMMX  HAay4YHbIX  [PUHIMIAX  XUMHYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEPEPAOOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHMYECKUX COCANHEHUM;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEICTBOM  COCTABJICHMS



AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPAaBHCHUIA;

W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHUX BELIECTB ISl WIUTIOCTpAIUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIAcCy/Tpynmne COEIWHEHWH, JJaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIIEPHUH,
ATWICHIJIMKOMb, (eHos, (QopMaibIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NAIbMUTUHOBAsI KUCIIOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PYKTO3a, aHWIMH, NUBUHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJICHTHAs W WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTtiepoBa a1 00bSICHEHHS] 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, IIUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T'€HETUYECKYI0  CBSI3b  MEXKAY HHMH  ypaBHCHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
opmyu;

c(OpPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakKTep 3aBUCUMOCTH PEAKLMOHHON CIOCOOHOCTH OPraHUYECKUX COCTMHEHHUI OT
KPaTHOCTH M THIIa KOBAJCHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTHYECKOe MPUMEHEHHUE TIPOAYKTOB TepepaboTKy;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;



c(OpMUPOBAHHOCTD yMEHUS MPUMEHSTH OCHOBHBIE ornepauuu
MBICIUTETILHON JCSITEIIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3ALIMIO, BBISIBIEHUE MPUYMHHO-CIEICTBEHHBIX CBS3€W — I U3Y4YEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKITUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSAMU WU TPEICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0osee OCO3HAaHHOIO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBIACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

chOPMHUPOBAHHOCTh YMEHHU: TMPOBOJUTH PACUETHI 1O XUMHYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCHOJB30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMHUYECKOH
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHYECKHX 3JIEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3UUMH  HKOJOTMYECKON  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM  H
IPOU3BOJCTBEHHON JIESITEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C mepepaboTKon
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbBIEC 3HAHUS TSl IPUHSTUS TPAMOTHBIX PEUICHUN
po0JIeM B CUTYalMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIy4eHHE M M3yYEHUE CBOICTB OpraHUYeCcKHX
BEILECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIJIOPOACOIEPKAILINX OPraHMYECKUX BEIIECTB, PELICHHUE 3KCIEPUMEHTAIbHBIX
3a/lady 1O pPACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHOro oOpalieHus ¢ BElIeCTBaMU U JIA0OPATOPHBIM O00OPYOBAaHUEM,
dbopMyIupoBaTh IIENb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa IKOJIOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY H
TPYJOBOM JIEATENLHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBbS, OKpPYXKarollen
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPTraHHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAJIM3UPOBaTh 11€J1eCO00PA3HOCTh MPUMEHEHUS! OPraHUYEeCKUX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor uHpopMauuu, MIHTEpHET U Ipyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XHMHSD OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M T03HABAEMOCTH SIBICHHM TPHPOABI, O MECTe W 3HAYCHUU
XAMHHA B CHCTEME €CTECTBEHHBIX HayK M €€ POJHM B OOCCIICUCHUH YCTOWYUBOTO
pPa3BHUTHA, B PEIICHUU MPOOJIEM IKOJIOTUYECKOW, DHEPreTUYECKONW W TMHIIEBOM
0€30MMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEPHAJOB, HOBBIX
WCTOYHUKOB SHEPTHH, B OOECIECYCHUH PAI[MOHAIBHOTO TPUPOJIOIOIH30BAHUS, B
GbOpMHpPOBaHUN MHPOBO33PEHHUS W OOIMIeH KyJbTyphl 4YEJIOBEKa, a TaKKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3J0POBBIO M MPHUPOIHOU

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIArAIONIUe TMOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOpUAM3alus aTOMHBIX OpOWUTAalIe, WOH,
MOJICKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJOPOHAs),
KpUCTAIMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMTHI, AJIEKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JIUCCOLMAIUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHUYECKON peakiuu, CKOPOCTh XUMUYECKON peaKiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpUS AJIEKTPOJUTHUECKON TUCCOIHUALNM, TEPUOIUUYECCKUM
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUM MPU XUMUUYECKHUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMs, JiekKalue B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMECHHBIC
MPEACTaBJICHUSI O CTPOSHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJCTABJICHUS O MEXaHU3Max XUMHYECKHUX
peaKkiuii, TEPMOAMHAMHYECKUX M  KHHETHYECKHX 3aKOHOMEPHOCTIX  HUX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATETLHOCTH  YeJOBeKa, OOMMUX  HAYYHBIX  MPUHIUIAX  XHMHYECKOTO
MIPOM3BOJICTBA;



c(OpPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
yYCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHHMSI MCIOJIB30BaTh XWMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XUMHUYECKOW CBsI3U (KOBaJECHTHa,
WOHHAs, MeTaJUInyecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKPETHOT'O BEILECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PPeKTy peakuuu, W3MEHEHUIO
CTETIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajlu3aropa M
JIPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI NEPHOJUUYECKOTO 3aKoHa [].
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHUOIOB
[Tepuomnueckoit  cucremsl .M.  MeHnneneeBa, uWCOONb3ys  MOHATHUSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHW», «S-, P-, d-aTOMHbIC
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coeuHeHnd 1o nepuogam u rpynmnaMm Ilepumonnueckont cucremsr [l N.
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL;

C(OPMUPOBAHHOCTH YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOTrO OOMEHa MyTEM COCTaBJEHUSI WX TMOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKkluin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEaKIMi ¢ YYETOM HMX DHEPreTUYECKUX XapaKTEPHUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHS T10] BIUSHHEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTb YMEHHUS XapaKTEpPU30BaTb XUMHUYECKHE PpEaKIIUH,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJICTB; LIEJIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUs SIBICHUA NpUpPOAbl — HAONOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS PUMEHSTh 3TH 3HAHMS NTPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILIECTB
U 108 OOBSCHEHUS XHMHYECKUX SBJIICHHUW, HMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISABIISTH B3aMMOCBS3b XUMHUYECKUX 3HAHHUM C
MNOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PACUYETHl: C HCHOJIb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BeleCTBa WK 00bEMA ra3a Mo W3BECTHOMY KOJIMYECTBY BELIECTBA, MAccCe
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HA4YC€HHUs BOJOPOJHOIO TOKAa3aTelsi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
IIPOJYKTa PEAKLUMUHU, €CIIA OJHO U3 MCXOJHBIX BEIIECTB JAaHO B BHUJIE PacTBOpaA C
ONpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOAYKTa PEaKUUH; OOBEMHBIX OTHOIICHHM
ra3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M IPOBOAUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB Ha  CKOPOCTh XMUMHUYECKOM  pEaKIUH, pelIeHHEe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metaiey u  «Hemeramsy) ¢
coOJIoIeHHEeM MpaBMIl O€30MacHOro oOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBaHueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B



pasnu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh W OIEHWBATH MX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIHSMHU IO BBHINOJHEHUIO JAaOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0Pa3HOTO TIOBEACHUS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOI'O JEUCTBUSL HA YKUBBIC OPTAHU3MbI ONMPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, TOHMMAas cMbIci nokazarens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (HayYHas U yueOHO-HAydHaS
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmanuu, IHTepHeT U apyrue), KpUTUIECKU
aHAIM3UPOBAaTh XUMHUYECKYI0 MH(OpMaIlKIo, epepadbaThiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 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 xumun. Teopus
1.1 CTPOCHHUS OPTAaHHYECKUX coeauHeHur A. M 8 0 0 bubmorexa LHOK
' P P 8 Y https://m.edso0.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 0 0 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8 0 0
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edsoo.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 0 0 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOJOPOIOB 4 1 0 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
31 Criupret. dexon 1 0 1 https://m.edso00.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. 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
41 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso00.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
51 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKHUX 9 buGnuorexa [IOK
' p 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 XHMHYECKHC Akt 19 . 3 https://m.edso00.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
21 Heweraet 31 . 3 https://m.edso00.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
[Ipeamer u 3HaueHue
OpraHN4eCKON XUMMUH, BuG 1OK
nOIMOTEeKA
1 MIPEJICTABIICHHUE O 1 0 0 01.09
ped https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COETUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
nepoaa (OCHOBHOE U
2 33]1(;36P>I<I[é1(-IH0€ COCTOSTHWSI) 1 0 0 02.09 Eubmiorexa IIOK
y ' ' https://m.edsoo.ru/Oce6fd4c
BaneHnTHble BO3BMOXHOCTH
aToma yriepojaa
Xumuyeckas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX. Eub 10K
nOIMOTEeKA
3 MexaHu3mMbl 00pa3oBaHUS 1 0 0 03.09
. p https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoenus Bu6 1OK
nOIMoTEeKA
4 OpPTaHHYECKUX COCAMHCHHUN A. 1 0 0 08.09
p a https://m.eds00.ru/9e595ch8
M. bytieposa
Buapl uzomepun: cTpykTypHas,
MPOCTPaHCTBEHHAS.
5 pocTp 1 0 0 09.09 bubnmoreka [JOK
OnekTpoHHBIE 3P PEKTH B https://m.edso00.ru/b0e61661
MOJIEKYJIaX OpraHU4eCKUX



https://m.edsoo.ru/3686e6f5
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COE€IUHEHUN

[IpencraBnenue o
KJIacCU(pUKALIUU U

bu6mmoreka [JOK

6 cHCTeMaTIHeCkal 1009 https://m.edso0.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukamnms peakiuii B 15.09 bubnnoreka [JOK
OpraHUYEeCKON XMMHUHU https://m.edsoo.ru/ba5706aa
AJIKaHBI: TOMOJIOTHYECKHUH P,
oburas popmyrna,

3 HOMEHKJIaTypa U U30Mepus, 16.09 bubnuoreka [JOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI

9 dOu3ndecKknue U XUMUYCCKHUE 17.09 bu6mmoreka [JOK
CBOKCTBA aJIKaHOB https://m.eds00.ru/3137711c
Haxoxnenne aikaHoB B BuGmorexa LIOK

10 npupoje. CriocoObl MoryueHus 22.09 httns://m.edsoo.ru/25960a5h
Y IPUMEHEHHUE aJIKaHOB
[uxnoankansl: o01mas
dhopmyna, HOMEHKIATypa 1

11 M30MepHsi, 0COOCHHOCTH 53.09 bubnuorexa [JOK
CTPOECHUS U XUMHYECKUX https://m.eds00.ru/156730d2
CBOWMCTB, CITOCOOBI IOMyYEHUS U
MIPUMEHEHUE
Pemenue pacu€THpIx 3a1a4 Ha

12 ompeielICHUE MOJICKYIIPHOMN 24.09 bubnuotexa [JOK

(hOopMyIIbI OPraHUYECKOTO
BEILIECTBA 10 MACCOBBIM JI0JISIM

https://m.edsoo.ru/bf84d8eb
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aTOMOB BJIEMEHTOB, BXOIAIINX
B ero cocrtas. CucremMaTn3anus
1 000011IeHNE 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTUUECKHUH PsiJI,
obmras popmyina,
HOMEHKJIATYpa, JJICKTPOHHOE U

bubmuoreka [JOK

13 29.09
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Mouekynn. CTpyKTypHas U Hc-
TpaHC-U30MEepHs ATKEHOB
Du3NYeCKUue U XUMUICCKHEC Bu6 LIOK
nOIMOTEeKA
14 CBONCTBA ajlkeHoB. [IpaBuiio 30.09
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
15 CriocoObl ToTy4eHus U 01.10 bubnuoreka [JOK
NPUMEHEHHE aJKCHOB ' https://m.edso00.ru/665dc058
Pemenne pacuéTHpIX 3a7a4 Ha
16 OnpeIeTIeHUE MOJIEKYIISIPHOM 06.10 bubnunoreka [JOK
(bOopMyIIbI OPraHuYeCcKOro ' https://m.edsoo.ru/e9ea9921
BEIIECTBA
[IpakTuueckas padborta Ne 1 mo
17 Tell)we "Tlon GHII)/Ie STUJIEHA U 07.10 bubmorexa [JOK
YACHHE | ' https://m.edso0.ru/0941eed8
W3Yy4YEHUE €ro CBOMCTB
KonTponbnas pabota no
18 teme:"Oprannueckue 08.10 bubmorexa HOK
P | ' https://m.edsoo.ru/87a37cab
BelecTBa
AJIKaJIMCHBI: CONPSKEHHBIE,
W30JIMPOBaHHBIC, Bu6 OK
19 KYMYJIUPOBaHHBIE. 13.10 nosmorexa I

Oco6eHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

https://m.edso00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
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20 XUMHUUYECKHE CBOMCTBA 14.10 bubmuoreka [JOK
CONPSIKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d
21 CriocoOsI MoTydeHus: U 1510 bubnnoreka [JOK
MIPUMEHEHUE AJIKAUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHUH P,
obmasa popMya,
22 HOMeHK(Jb;a?y;,a, 3JICKTPOHHOE U 20.10 bubmorera [JOK
https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT, (PU3UYECKHE CBOMCTBA
. bubmuoreka [JOK
23 XUMHYECKUE CBOMCTBA aJIKUHOB 21.10 https://m.edsoo.ru/23493a93
24 KauecTBeHHbIE peakiuu Ha 2210 bubnunoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObl nostyueHust u 05.11 bubnuorexa [JOK
NIPUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agad: pacu€rsl o
26 YPaBHEHHUIO XUMUYECKOU 10.11 bubmorexa [JOK
https://m.edso00.ru/5db8e526
peaknuu
ApeHbI: TOMOJIOTUYECKUH P/,
obmas popmyna,
97 HOMEHKJIaTypa. DJIEKTPOHHOE U 1111 bubmuorexa [IOK
IIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/a92a7094
MoOJIeKyJ O€H30I1a U TOIyoa,
ux Qu3udeckue cBOHCTBa
28 XUMHYECKHE CBOMCTBA apEHOB: 111 bubnmoreka [JOK
peakuu 3aMenCHUS https://m.edsoo.ru/a44alaed
29 XUMHUYECKHE CBOMCTBA aPEHOB: 1711 bubnmnoreka [JOK

peaKuny MPUCOECIUHEHNS,

https://m.edsoo.ru/a44alaed
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OKHCJIEHHE T'OMOJIOTOB OeH30I1a

30

31

32

Oco0eHHOCTH XUMHYECKUX
CBOWCTB CTHpOJIA

Pemenue pacuéTHpIx 3a7a4 Ha
orpezieNieHue MOJIEKYIIpHOU
(hopMyIIbl OPraHuYecKoro
BelIeCTBa

CriocoObl nostyueHus u
IIPUMEHEHHE apEHOB

18.11

19.11

24.11

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

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

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

33

T'enetuyeckas cBsI3b MCXKIAY
Pa3iIMUHbIMU Kj1aCCaMU
YII€BOJAOPOIOB

25.11

34

35

36

Pacué€rsl 10 ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
Cucrematusanusa 1 0000IIeHE
3HaHUH 10 TeME

IIpuponnsiit ra3. [lomyTHeie
He(TSHbIE ra3bl

Hedtb u ciocoOs! €€
nepepabotku. [lpumenenune
MIPOAYKTOB MepepaboTKu HEPTH

26.11

01.12

02.12

bu6mmoreka [IOK
https://m.edsoo.ru/21f9de78

37

KameHHbIi1 yrosb 1 poTyKThl
€ro nepepadoTKu

03.12

bu6mmorexa [IOK
https://m.eds00.ru/69b3398b

38

39

["anoreHonpoU3BOTHBIC
YIJIEBOIOPOIOB: 3JIEKTPOHHOES
CTPOCHHE; PEaKIINU 3aMeIICHHS
rajoreHa

JeiicTBue menoyei Ha

08.12

09.12

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759
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raJIOreHIIPOU3BOIHbIE.
BsaumogeiicTBue
JUATaJIOTeHAJIKaHOB C MarHUEM U
LIMHKOM

['enernueckas CBsA3b MEKIY

40 Pa3TUYHBIMU KJ1accaMu 10.12
YTJIEBOJIOPOIOB

41 KonTponbhas padota no teme 1512 bubnuoreka [IOK
"VrieBogopoas” ' https://m.eds00.ru/95¢9e298
[IpenenbHBIC OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKHH PSI,
ob1as popMyaa, CTpOSHHUE

42 MOJIEK (.111) ES(?IMG I/I?Ip 16.12 Bubmaorexa IJOK

Y pHs, ' https://m.edsoo.ru/df04c5cd
HOMCHKJIATYpa,
kiaccudukanus, puznyeckue
CBOMCTBA
XHUMHYeCKHe CBOMCTBA
43 IIPEACIbHBIX OJJHOATOMHBIX 17.12 bubmaorexa LJOK
P a ) https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl nostyueHust u
44 MIpUMEHEHNE OTHOATOMHBIX 22.12 Bubmzorexa LIOK
p ' https://m.eds00.ru/484100000000000
CIIUPTOB
[IpocTeie a¢upst:

45 HOMEHKJIaTypa U U30MEPHUS, 53.12 bubmuorexa [JOK
0COOEHHOCTH (DPU3MUYECKUX H ' https://m.edso0.ru/c2c788b2
XAMHYECKUX CBOWMCTB
MHOroaroMHsble CIMPTHI:

bu6mmoreka [{OK
46 STUJIEHTIUMKOJb U TIULEPUH, UX 24.12

¢busnyecKkue 1 XUMHUECKUE

https://m.edsoo.ru/ee4d84aa
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CBOMCTBA

CriocoOsl motyueHus: u

bu6mmoreka [JOK

47 €HEHHE MHOIr0aTo 29.12
HPHMEHEHIE MHOTOSTOMHbIX https://m.edsoo.ru/d12e567d
CIIUPTOB
deHOII: CTPOCHUE MOJICKYJIBI,

48 (hu3uvecKue CBOMCTBA 30.12 bubmorexa [JOK

' ' https://m.edsoo.ru/2ce726f8
TokcuuHoCcTh heHoNMa
bubmuoreka [JOK
49 XUMHYECKHe CBOMCTBA (heHoIa 12.01
¢ https://m.edso00.ru/037ca5f9
CriocoObl nostyyeHust u bubmmorexa [IOK

50 13.01
npuMeHeHnue peHoma https://m.edsoo.ru/c77ddf4c
[IpaxTuueckas padora Ne 2.

51 Pemenue skcriepuMeHTaIbHBIX 14.01 bubmmorexa [IOK
3aja4 1o TeMme "CIupThl U ' https://m.edsoo.ru/fdOced09
benomnsr"

59 Cucremaru3anus 1 0000IIeHIE 1901 bubmuorexa [JOK
3HAHU 10 TeMe ' https://m.eds00.ru/1810ch9b
AJbAeTUAB U KETOHBI:

ANEKTPOHHOE CTPOCHHE

53 KapOOHUJILHON TPYTIIbI; 50.01 bu6nuorexa [IOK
TOMOJIOTHYECKHE PSIBI, 00IIas ) https://m.edsoo.ru/b139beaa
dhopmyna, uzomepus u
HOMEHKJIaTypa
AnbAeruipl U KeTOHBI:

54 ¢du3nyeckre CBOMCTBA; peakuuu 21.01 bubmorexa HOK

> peadt ' https://m.edso00.ru/c887425¢c
MIPUCOCAMHCHHUS
Peakuuu oxucienus u
55 I 26.01 bubmuorexa [JOK

KauUCCTBCHHLIC pCAKIIUU

https://m.edsoo.ru/a393baa9
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aAJIbACTUI0B U KETOHOB

Crioco0sI mostyueHust

bu6mmoreka [JOK

56 27.01
aIbACTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICITbHBIC
KapOOHOBBIE KUCIIOTHI, bubnmoreka [JOK
57 28.01
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepust 1 HOMEHKIIaTypa
58 Ka GOlfoBBIX KHCJIOT nyp 02.02 bubmoreia OK
P o ' https://m.eds00.ru/700cc87b
(busnveckne CBOMCTBA
XHUMHUYECKUE CBOKCTBA
59 MIPENEIbHBIX OJTHOOCHOBHBIX 03.02 Bubmiotexa LIOK
P ' https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOWCTB
60 MYypaBbUHOM KUCJIOTHI. 04.02 bu6nuorexa [IOK
MHoroo6pasue KapOoOHOBBIX ' https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOMCTB:
HenpeaeIbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
61 IMKapOOHOBBIX 09.02 bubmaorexa [JOK
P ’ ' https://m.eds00.ru/83a08773
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuUTeNN BBICIIMX
KapOOHOBBIX KUCIIOT
62 [TonsiTHE O MPON3BOAHBIX 10.02 bubmuorexa [IOK
KapOOHOBBIX KHCIIOT ' https://m.edso00.ru/0d162d9d
CrniocoOsl MoNTyueHus: u
63 yu 11.02 bub6nuorexa [IOK

pUMEHEeHHEe KapOOHOBBIX

https://m.edsoo.ru/7c065¢c9d
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KHCIIOT

64

65

66

67

CnoxxHbie A(UpHI:
TOMOJIOTHUYECKUH PsiJI, 00IIIast
dbopMmyna, n3omMepus u
HOMEHKJIaTypa

dusznuecKkue U XUMUYECKHE
CBOICTBa A(UPOB

Pemenue pacy€THpIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKON
peakLuu, Ha OnpeiesieHre
MOJIEKYJISIPHOM (OPMYIIBI
OpraHUYEeCKOro BEIECTBA
[IpakTuueckas padbora Ne 3.
Pemrenue skcnepuMeHTaIbHBIX
3ajau no Teme "KapOoHoBbIe
Kucao0Thl. CrnoxxHblie 3¢ups!”

16.02

17.02

18.02

24.02

bu6mmoreka [JOK
https://m.edsoo.ru/adfffe6d

bu6mmoreka [JOK
https://m.edsoo.ru/ad6b94b2

bubmuoreka [JOK
https://m.edsoo.ru/486671fb

68

XKupsl: ctpoenue, puznueckue
U XMMHYECKHE CBOMCTBA
(ruaponus)

25.02

bu6mmoreka [IOK
https://m.edsoo.ru/al9c5b98

69

Oco0eHHOCTH CBOMCTB KUPOB,
COZIEepIKaINX OCTATKN
HCMIPCACIIBHBIX KUPHBIX
KucaoT. JKupsl B mpupojie

02.03

bu6mmorexa [IOK
https://m.edso00.ru/b0331922

70

MpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
Moromiee aeiicteue. [lonstue o
CUHTCTHYECKUX MOIOIITIX
cpenctBax (CMC)

03.03

bu6mmorexa [IOK
https://m.edso00.ru/3c566565
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I'eneTnueckas cBSI3b
YIJIEBOJOPOJIOB U

bubmuoreka [JOK

71 04.03
KHUCJIOPOJCOAEPKAIINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB
Pacué€Thl Mo ypaBHEHUSIM

72 yp . 10.03
XUMHYECKHUX PEaKIIHiA
KontposbHas pabora 1o Teme:

73 "Kucnopoacoaepkaiue 11.03 bubmmorexa LIOK

P P " ' https://m.edsoo.ru/f8eaf2eb
OpPraHHYECKHE BEIICCTBA
OO6m1as XxapakTeprucTruKa

74 YIIEBOJIOB M Ki1accuUKaIus 16.03 bubnuoreka [IOK
yII€BOJIOB (MOHO-, IU- U ) https://m.edsoo.ru/7a9693al
oJIMCaxapu/bl)

Monocaxapusl: puU3nUECKHE
75 CBOMCTBA U HAXOXKACHUE B 17.03 bubmmorexa [TOK
g ' https://m.edsoo.ru/b4bdda2d
pUpoIe
[IpumeneHune riaoKo3sl, €€ BuG 10K
nOIMOTEeKa
76 3HAYCHHUEC B 18.03
https://m.edsoo.ru/5e61122d
KHU3HECATSIbHOCTH OpraHn3Ma
Hucaxapupl: caxapo3sa,

77 MaibT03a 1 JIaKT03a. 23.03 bu6mmorexa [IOK
Haxoxenue B mpupoje u ' https://m.edso00.ru/eb0384e7
MIPUMEHEHHE JHCaXapHI0B
[Tonucaxapuapl: cTpoeHue

78 MaKpOMOJIEKYJ, pU3nYECKue U 24.03 bubmuorexa [IOK
XMMHUYECKHE CBOMCTBA, ' https://m.eds00.ru/72a04508
MIPUMCHCHHE

bubmmoreka [JOK
79 [TonsiTre 06 NCKYCCTBEHHBIX 25.03 1

https://m.edso00.ru/6216e766
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BOJIOKHax

Pemenne PpaCUYCTHBIX 3aJa4 Ha
OIPCACIICHUC OOJIM BbBIXOa

bu6mmoreka [JOK

80 06.04
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECKH BO3MOKHOTO
AMUHBIL: KJTaccuuKarms,
CTPOCHHE MOJICKYJI, 001Iast
81 bopmyna, n3omMepus 07.04 bubmorexa HOK
pMYIa, Py, ' https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa 1 (pu3nueckue
CBOMCTBa
XUMHYECKHE CBOMCTBA bubmuorexa [JOK
82 08.04
anrpaTHIECKUX aMUHOB https://m.edso0.ru/1bc5cf80
AHWIMH: CTPOCHHE aHUIIMHA,
83 0COOCHHOCTH XUMHUUYECKUX 13.04 bubimotexa [IOK
N ' https://m.edso00.ru/39cd21f1
CBOMCTB aHUJIMHA
CrniocoOsl mostyueHus u
84 MIPUMEHEHHE aTUPaTHUECKUX 14.04 bubmorexa [JOK
P ' https://m.edsoo.ru/eal38763
aMUHOB
AMMWHOKHCJIOTBI: HOMEHKJIATypa
85 U uzomepus, puznyecKkue 1504 bu6nuorexa [IOK
cBoiicTBa. OTHenbHbIE ) https://m.edso00.ru/d1773e80
MIPEJICTABUTENH 0-aMHHOKHCIIOT
XUMUYECKHE CBOMCTBA
AMHUHOKHCIIOT, HX Eub 10K
nOIMOTEeKA
86 OMOJIOTMYECKOE 3HAUCHHE 20.04
https://m.edsoo.ru/77df705a
amuHokucyoT. CuHTE3 U
THJIPOJTU3 TICTITHIOB
bubmuoreka [JOK
87 benku xak mpupoaHbIe 21.04 1

https://m.edsoo.ru/429e9899
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MOJTUMEPBI; CTPYKTYPbI OEJIKOB

bu6mmoreka [JOK
88 XHUMHUYECKHE CBOMCTBA OCIKOB 22.04
https://m.edso00.ru/6237306d
[TpakTuyeckas pabora Ne 4.
Pemenne skciepuMeHTAIBHBIX
89 3a/1a4 1o TeMe 27.04 bubmotera [JOK
. ' https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxaiiue
OpraHUYeCKUe COeTUHEHUS"
A3zoTcoaepkaiue
TeTePOIMKITHYSCKUC
90 coenuHeHMs. HykiienHOBBIC 28.04 bubmotexa [IOK
PR ' https://m.edso0.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE U
Ouosornueckas pojib
KonTponbhas padota no teme
91 "A3oTcoaepKaiine 29.04 bubmorera [JOK
P \ ' https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTUHCHHS
[TpakTuueckas paborta Ne 5.
Pemenue skciepuMeHTATbHBIX bubnmnoreka [JOK
92 ,, 04.05
3aga4 no teme "PacniozHaBaHue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTMHECHHI"
OCHOBHBIE TIOHATHSI XUMHUH
BBICOKOMOJIEKYJISIPHBIX
93 COEIMHEHHUI ¥ METOJIbI MX 05.05 bubmorexa LHOK
g g ' https://m.eds00.ru/7aa63ebd
CUHTE3a —IIOJIMMEPHU3aINs U
MTOJIMKOHACHC AU
94 [Inactmaccel. YTunuzamus u 06.05 bubmuorexa [JOK
nepepadoTKa MIacTHKa ' https://m.edso00.ru/82242e0f
DJ1acTOMepbl: HaTypaJbHbIN
95 p yp 12.05 but6mmoreka [IOK

CUHTETUYECKUE KayYyKH.

https://m.edso00.ru/246103ec
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Pesuna

Bonokna: HaTtypanbHble,

96 HCKYCCTBECHHBIE, 1 13.05 bubnuoreka [IOK
cunTeTnyeckue. [lommmepnt ' https://m.edso0.ru/5963a601
CIELIMAJIbHOTO Ha3HAUYEHUS
[TpakTrueckas padota Ne 6.

Pemenue skcnepuMeHTaIbHBIX bubnnoreka [JOK

97 1 18.05
3ajad no TeMe "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
I1acTMacc ¥ BOJIOKOH"

O00011IeHIE U CUCTEMATU3AIUS

08 M3Yy4EHHOI'0 MaTepuaia 1o Teme 1 19.05 bubnuoreka [IOK
"BpicOKOMONEKYISIpHBIE ' https://m.edsoo.ru/6a22b1e8
coequHeHus"

99 [ToBTopenue no Teme "OCHOBBI 1 20,05 bubnmoreka [JOK
OpPraHUYECKON XuMun'" ' https://m.eds00.ru/42c6678e

100 }:IOBTOpeHHe o IeMe 1 20.05

VYri1eBo10posl
IToBTOpEHME 1O TEME: BuG 10K
nonnoTeKa

101 "K 1 25.05

HICITOPOACOACPHANIIE " https://m.edso00.ru/08d4364c
OpraHUYEeCKHUE BEIIEeCTBa
IToBTOpEHUE 1O TEME BuG LIOK
nonnoTeKa

102 "A 1 25.05

SoTeoaepratiie " https://m.edso00.ru/20e89f22
OpPraHUYECKHUE BEIIECTBA
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpouabusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX fJIEP. 1 0 0 01.09 bubmuorexa [{OK
Xumuyeckui sneMeHT. M30Tonbl ' https://m.edsoo.ru/59c112ee
CrtpoeHue 3J1eKTPOHHBIX 000JI04EK Bbu6mmotreka [JOK
2 1 0 0 02.09
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
Knaccudukanus XuMuaecknx bubnuorexa [IOK
3 1 0 0 05.09
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edsoo.ru/61294af9
Pacnipenenenue 351€KTpOHOB 1O bubnnoreka [JOK
4 1 0 0 08.09
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOHPUTYpAIIU aTOMOB
5 3neMeII{)T0B B OCHO];il)-ION}III:I)/I 1 0 0 09.09 bubmorexa HOK
) ' https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 0 0 1.09 bubnnorexa [JOK
DIIEKTPOOTPUILIATETBHOCTE ' https://m.eds00.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[Teproandeckasi cucTeMa XUMUYECKUX Eus 10K
nOIMoTeKa
7 snemenTtoB JI. . Menzeneena, CBsI3b C 1 0 0 15.09
HV vﬂ https://m.edso00.ru/16957c01
COBPEMEHHOW TEOpHUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX
8 pasy 1 0 0 16.09 bubmuoreka [{OK

MMM MPOCTHIX U CJIIOKHBIX BEIIECTB 0
rpynmnaM u nepuoaam

https://m.edso0.ru/f8468927
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Cucremaruzanys u 00001LIEHUE 3HAHUM

bubnunoreka LIOK

| 0 TEME 1909 https://m.edsoo.ru/8fad2942
Bunnl xumndeckou cBsi3u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOW CBSI3H. 22.09 bubnmnoreka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOIeKyIIpHbIE B3aUMOIEHCTBUS
BanenTHOCTb U BaJICHTHBIE

11 BO3MOXKHOCTH aTOMOB. CBs3b 23.09 bu6nunorexa LIOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edso0.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX 26.09 bu6nunorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyasipHOro 1

13 HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl 29 09 bubnuorexa [IOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

14 [IpeacraBnenune 0 KOJIOUIHBIX 30.09 Bubmaorexa IIOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctuHHBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. 03.10 bubmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatet

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU 06.10 bubmmoreka [JOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemenue 3aga4u ¢ ucnoyib30BaHUEM

17 TOHSTHH ""MaccoBas 10J1s 07.10 but6mmorekxa [IOK

nn

pacTBOpEHHOTO BelecTBa", "MOJISIpHas
KOHLeHTpauus"

https://m.edsoo0.ru/785e0ab4
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18 Knaccudukanus 1 HOMEHKIATypa 10.10 Bu6muotexa [JOK
HEOPraHUYECKHUX BEILECTB ' https://m.edsoo.ru/bf9e108d
Cucremaru3anus 1 0000IICHUE 3HAHUM bubmuorexa [JOK

19 13.10
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no Temam
"Ctpoenue aroma. [lepuonnueckuii
3akoH U [lepunoandeckas cucrema bubnmnoreka HOK

20 14.10
XUMHYECKUX 31eMeHTOB [l. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeiecTna.

Mmuoroo0pasue BemiecTs"”
Krnaccudukanusa XuMHUeCKUX peakiui
B HEOPTaHMYECKOH M OpraHu4ecKon

21 XUMHUU. 3aKOH COXPAHEHUS MACChI 17.10 bubnnorexa [JOK
BEILECTB; 3aKOH COXPaHEHHs 1 ' https://m.edso00.ru/6335cdd2
MIPEBPAIICHIS SHEPTUU TIPU
XUMHYECKHX PEAKIIHIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 eakuii. TepMOXUMHUYECKUE 20.10 Bubmrorexa IOK
P P ' https://m.edsoo.ru/d1db86da
YpaBHEHHS
Brruncnenus no ypaBHeHUSIM

23 XUMHUYECKHUX PeaKIUui U 21.10 Bubmrorexa LIOK

P ' https://m.eds00.ru/87b13954
TEPMOXUMHUYECCKUM YPABHCHHSIM
CKopocTh XMMHUYECKOM peakuuu, e€

24 3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOPOB. 24.10
Karanu3 u kaTanuszatopsl

25 ['oMOreHHbIe ¥ reTepOreHHbIE peaKuu 07.11

26 IIpakTuyeckas padora Ne 1 o Teme 1011 bubmuoteka [IOK

"BausiHue pa3nuvHbIX (aKTOpPOB Ha

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

OO6parumbie 1 HEOOPATUMBIE PEAKITUH.

bub6nmoreka [IOK

27 11.11
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "BnustHue pa3nudHbIX (GaKTOPOB HA 14.11 bubmorexa [IOK
P P | ' https://m.edsoo.ru/3bf34e17
MOJIOKECHHE XUMUYECKOTO PaBHOBECHS
DNEKTPOIUTHYECKAS AUCCOITUAITHS.
29 CI/IJ‘ILHI:I)JG 1 ci1a0bble JICKTPOTUTHI 17.11 bubmorexa [IOK
P ' ' https://m.eds00.ru/5f766bdf
CreneHp AUCCOLUAIH
HNonnoe npoussenenue Boasl. Cpena
30 BOJHBIX .‘ECTBO :B Bono Ho HBIII)>'I " 18.11 bubmotexa [JOK
AHBX P POB. DONOPOA ' https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MTPOTEKAOIINE B PACTBOPAX 21.11 bubmorexa [JOK
P e B p P ' https://m.edso0.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTuyeckas padora Ne 3 o Teme
32 "XuMHUuecKue peakiiuu B pacTBOpax 24.11 bubmorexa LIOK
P 1 P P ' https://m.edso00.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTETEHO-BOCCTAHOBUTETHHBIC
33 eakiuu. Baxuenime oKucIuTenu u 25.11 bubmorexa HOK
PeaKItn. ' https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- 58.11 bu6muoreka [JOK
MOHHOT0) Gananca ' https://m.edso0.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB 0112 bubmmoreka [JOK
BEIIECTB ' https://m.eds00.ru/93fb97d2
bubnunorexa LIOK
36 P 02.12
CIICHHE Sa/1at PAsIMAHbX THIOB https://m.eds00.ru/5a859d16
37 Pemenue 3ana4 pa3nuyHbIX TUIIOB 05.12 bubmuotexa [JOK
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https://m.edsoo.ru/5afa265d

38 Cucremaru3anus U 0000IICHUE 3HAHUM 08.12 bubnuorexa [{OK
1o Teme "Xumuyeckue peakiuu" ' https://m.edsoo.ru/c161eb85
KonrponsHas pabora o reme bubnuoreka [JOK

39 09.12
"Xumuueckue peakuu" https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAIIIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX o 10K

noInoTeKa

40 anemenToB JI. . MenneneeBa u 12.12

A g https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
@uU3NYECKUE CBOMCTBA HEMETAJIIIOB
ANIOTpONHs HEMETAIIOB (Ha IpUMepe
41 KHCJIOpoJ1a, cepbl, hocdopa u 15.12 bubmorexa [JOK
PO, CEPEL, P ' https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bonopona: nonydyenue, pusndeckue u 16.12 bubmmnoreka HOK
XUMUYECKHE CBOMCTBA. ['mapuabl ' https://m.edsoo.ru/0aa8f613
l"asiorensl: HAX0XIEHUE B IPUPOJIE,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE H 19.12 bubmorexa [JOK

yi L ' https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOWCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHUCJIOPOJICOACPIKAIITNE COCTUHEHUS 22.12 bubmorexa [JOK
POACOACPHAT A ' https://m.eds00.ru/6b3255e6
raJIOT€HOB
JlabopaTopHblie 1 IPOMBIIIITICHHBIE

45 CHIOCOOBI TOTYYEHHS TATIOTCHOB. 53.12 bubmmoreka [JOK
IIpuMeHeHue rajnoreHoB 1 ux ' https://m.edsoo.ru/6971aca4
COEMHEHMI
ITpakTuyeckas padora Ne 4. Pemenue

but6mmoreka [IOK
46 SKCIIEPUMEHTAJIbHBIX 3aJ1a4 10 TEME 26.12

"T"anoreus!"”

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

bubnunoreka LIOK

47 29.12
(hU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHune kuciIopoaa U 030Ha

bubnunoreka LIOK
48 OKcHIbl ¥ IEPOKCHIBI 30.12
a POKCHA https://m.eds00.ru/5c8816a0
bubnunoreka LIOK
49 Pemenue 3amay pa3aMvHbBIX THIIOB 12.01
A& https://m.edsoo.ru/2b6d8b4b
Cepa: HaxO0XKJICHHUE B IPUPOJIC,
50 CH(I))CO6BI MOJTYYCHUS (;I/ISII)/IIICCKI/IG u 13.01 bubmorexa HOK
yi o ' https://m.edsoo.ru/46afael6
XUMHUYECKHUE CBOWCTBA
bubnunoreka LIOK
51 CepoBogopo, CyIbOHUIbI 16.01
POBOZOPOA, CYbpHA https://m.edso0.ru/7c875999
Kucnopoacoaeprkariue coeTMHSHUS
52 Ccephl gCO6GHHIZ)CTI/I CBOWCTB CEpHOI 19.01 bubmorexa HOK
PPl p ' https://m.edso0.ru/8cfa2548
KHCJIOTHI
[IpakTuueckas padora Ne 5. Pemenue

53 AKCIIEPUMEHTAIBHBIX 3a71a4 10 TEME 20.01 bubmiorexa LOK

. PrME f ' https://m.edsoo.ru/Oafb05e4
Cepa u e€ coeuHeHUs
A30T: HaxX0XJAEHUE B IPUPOJIE,

54 CrocoOBI MOyueHus, Pu3nyeckue u 53.01 bubnmnorexa [JOK
XUMHUYECKHE CBOMCTBA. AMMUAK, ' https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopocoaepkaniiue coeTMHCHUS

55 azoTa F())co6eHII{)ocm CBOWCTB a30THOM 26.01 bubmorexa LIOK

' ' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta M €ro COEIMHEHUM. 2701 bubmuoteka [IOK

A3OTHBIE Y10OpEHHS

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

bubnunoreka LIOK

57 30.01
XUMHUYecKkue cBoricTBa. Dochuibl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunsl docdopa,

58 docdo c((I)) e(bxcz ue Kucinotel. Comnu 02.02 bubmorexa [IOK

peoACpaall ' ' https://m.eds00.ru/c7a2d429
(hochopHOI KUCTOTHI
[Mpumenenne dhocdopa u ero bubnnorexa [JOK

59 o 03.02
coenuHeHuil. @ochopHbie yI0OpeHUs https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 SKCHEPUMEHTAIBHBIX 3aJ4a4 10 TEME 06.02
https://m.edso0o.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
VYrneposa: HaxoXJIeHUE B IPUPOJIE,

61 QIJIOTPOIIHBIE MOAU(UKAIINY; 09.02 bubmmoreka [JOK
(du3nyecKre U XUMHUYEeCKHE CBONCTBA, ' https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE
Oxcup yriaepoaa(ll), oxcu

62 ne J:)y;(l\s) . (OJ'I)BHaSI Kf/[ICJ'IOTa ueé 10.02 bubmorexa [OK
YHICPOA Yt ' https://m.edsoo.ru/dba58adf
conu

bubmmoteka IIOK
63 P 13.02
CIICHHE 3AAaT PESIMHHER THIIOB https://m.eds00.ru/6029b609
KpemHunii: Hax0XaeHUE B IIPUPOJL,
64 cfoco6r,1 oJI elfm (1)1/131/1r1:ecr:)1<:11e u 16.02 bubmorexa I[JOK
i L ) https://m.eds00.ru/143558ab
XUMHYECKHUE CBOMCTBA
65 Oxkcua kpemausi(1V), kpemanesas 17.02 bubmmoreka [JOK
KHCJIOTA, CHIIMKATHI ' https://m.eds00.ru/3170e7b1
bu6nunorexa LIOK
[IpuMeHeHne KpeMHUS U €T
66 20.02 https://m.edsoo.ru/393cdac0

coeguHeHnil. CTEKI0, €ro MoJIydeHue,

https://m.edso0.ru/5823cefb
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BUJBI CTCKJIA

bu6nuoreka [IOK
67 Pemenne 3a1a4 pa3iMyHbIX THIIOB 24.02
lad p https://m.eds00.ru/b624801
68 Cucremaru3anus U 0000IICHUE 3HAHUM 7.0 bubmuorexa [IOK
o teme "Hemerauisr" ' https://m.edso0.ru/6e864db5
69 KontposbHas pabota mo teme 02.03 bubnmnoreka HOK
"HemeTass!" ) https://m.eds00.ru/d0484c76
IlonoxeHue MeTanioB B
[Teproaudeckoii cCUCTEMe XMMHUCCKHUX
70 351eMeHTOB. OCOOEHHOCTHA CTPOEHUS 03.03 Bubmiorexa HOK
) p ' https://m.eds00.ru/9839c16¢c
3JIEKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO0mue dpuznyecKkrue CBOMCTBa
71 MeTau10B. [IpuMeHeHe METAIIIOB B 06.03 Bubmzorexa IOK
P ) https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
79 CmnaBsl MetasuioB. Kopposust 10.03 bubnnorexa [JOK
METaJJIOB ) https://m.eds00.ru/42b872e3
bu6nmorexa LIOK
73 Pemrenuie 3agad pa3iin4HbIX THIIOB 13.03
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMAYECKUN DA HAIPSHKESHUH
74 MeTamI;)OB OO6mmue cnopcofim H(I))J'I €HUS 16.03 Bubmorexa LIOK
- ot yi ) https://m.edso0.ru/94eb377a
METAIUIOB
OOm1as xapakTepucTika MetayuioB |A-
rpynmsl [leproanueckoit cucteMsr
ec 3eMeHToB. HaTpuii
75 XUMHUYECKUX 71eMeHToB. HaTpuii u 17.03 bubmuoreka [IOK

KaJIUH: Moy4deHne, Gu3ndecKkue u
XUMUYECKHUE CBOWCTBA, MPUMEHECHHE
MPOCTHIX BEUIECTB U UX COCTMHEHUI

https://m.edsoo.ru/el12c26b3
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Oo6mas xapakrepuctuka metamioB [1A-
rpynmnsbl [leproanueckoi CucTeMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bubnunorexa LIOK

76 20.03
KaJIBIIWI: TIoJTydeHue, GU3ndecKkue u https://m.edsoo.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEHIECTB U UX COSAMHEHUN
77 JKécTkocThb BOMIBI U CIOCOOEI €€ 23.03 bubnunorexa LIOK
yCTpaHEHHs ' https://m.edsoo.ru/c74bfae9
78 AnroMuHUH: TIony4deHue, GU3NIESCKHE U 24.03 bubnnorexa [JOK
XMMHYECKHE CBOMCTBA, IPUMEHEHUE ' https://m.edso0.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U
79 TUJPOKCH]IA aTFOMUHUS, 27.03 bubnnoreka [JOK
TUIPOKCOKOMIUIEKCHI aJTFOMUHUS, UX ' https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
80 Pelrenue 3an1a4 pa3iauyHbIX TUIIOB 06.04
[IpakTuueckas padora Ne 7. Pemenue
bubmmoteka IIOK
81 SKCHEPUMEHTAIBHBIX 3a4a4 110 TEME 07.04
" " https://m.edsoo.ru/27a4af43
MerTabl TIaBHBIX TOATPYIIT
OO6m1ast XxapakTepruCTUKa METAIIJIOB
82 nmo6ouyHbIX oArpymi (b-rpyrim) 10.04 bubnnorexa [JOK
[Iepnonnueckoi CHCTEMBI XUMUYECKUX ' https://m.eds00.ru/610d7431
3JIEMEHTOB
duznueckre 1 XMMUUYECKHE CBOMCTBA
83 XpoMa | €ro COCTMHEHUH, UX 13.04 bubmorexa [JOK
P ’ ' https://m.edso0.ru/9911bef3
MIPUMEHEHHE
Baxwnerime coelMHEHUs Maprasiia. Eu6 OK
84 Ilepmanranar kanus, ero 14.04 nosmoteka I

OKHCJIMTENbHEIE CBOMCTBA

https://m.eds00.ru/039d69c8
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duznueckre 1 XUMUYECKHE CBOMCTBA

bubnunoreka LIOK
85 ’)Kenesa U ero coenuuennii. [lonyuyenue 17.04
a i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHE CIIJIaBOB JKelie3a
dusnueckue U XUMUYSCKHUE CBOMCTBA
86 MEIN U €€ COeIMHEHNN, UX 20.04 Bubmorexa HOK
’ ' https://m.edsoo.ru/2bc0f954
MIPUMCHEHUE
duznyeckre 1 XUMHUECKHE CBOIICTBA
87 IIMHKA U €T0 COCAUHECHUM, NX 21.04 bu6nunorexa LIOK
IIpUMEHEHHE. | HIPOKCOKOMIIIEKCHI ' https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTuueckas pabora Ne 8. Pemenue
bubnuoreka [IOK
88 SKCIIEPUMEHTAJILHBIX 3aJ1a4 110 TEME 24.04
' https://m.edso00.ru/a6e352ea
"MeTaiibl TOOOYHBIX OArpyHH"”
bubnuoreka [{OK
89 Pemenue 3amay pa3sInuHBIX THIIOB 27.04
atp https://m.edsoo.ru/a8b83d83
O000I11IeHIE U CUCTEMATU3AIUS
90 M3YYEHHOI'0 MaTepuana o TeMe 28.04 Bubmorexa IOK
| i . P ' https://m.edsoo.ru/e91fe975
MeTtaninl
o1 KonrtponbHas pabota no reme 04.05 bubmmnoreka HOK
"Merasmusl" ' https://m.edso00.ru/83f63ea3
Ponps xuMnu B o0ecrieueHuu
92 YCTOMYMBOTO pPa3BUTHUS YEIOBEUECTBA. 05.05 bu6muoreka [JOK
[TonsiTHE O HAYYHBIX METOIAX ' https://m.edsoo0.ru/080fe1f0
HCCIIENOBAHUS BEIIECTB
HaydHble MPUHITUITBI OpTaHU3aIHH
93 XUMHUYECKOTO MTPOU3BOICTRA. 08.05 bubnunorexa LIOK

HpOMLIHIJIeHHLIe CHOCO6BI nonyqum[
Ba)KHEHIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f
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XUMHUYECKOE 3arpsA3HEHUE

. bubnuorexa [JOK
12.05
o4 OXPYHAIOTICH CPELEI  €r0 1 https://m.eds00.ru/9f11bf51
MTOCJICICTBHS
95 XuUMUS U 3J0pOBBE YEIOBEKA. 1 15.05 bubnmnoreka HOK
JlekapCTBEHHBIE CPENCTBA ' https://m.eds00.ru/a6552721
96 Xumus . Poib xumun B 1 15.05 bubmuorexa [IOK
oOecrieueHny NUIIEBO 0€30IIaCHOCTH ) https://m.edsoo.ru/1f7b5bd2
KocMmernueckue u napdromepHbie bubmmoreka [JOK
97 1 18.05
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHs B CTpOUTENBCTBE. BaskHelmue
98 CTPOUTEIbHBIC M KOHCTPYKIIMOHHBIC 1 19.05 bubmotexa [JOK
P A ' https://m.edso0.ru/61e69003
MaTepuabl
XHUMHS B CEIIBCKOM XO3SHCTBE. By 10K
noIMoTeKa
1 19.05
99 OprammeckHe 1 MUHEpabHbIC https://m.edsoo.ru/fd39587d
yaoOpeHust
100 IToBTOpenue no reme "Ctpoenue 1 22,05 bubmmnoreka HOK
BemecTna" https://m.edsoo.ru/9ebff2fd
101 [ToBTrOpenue no teme "XumMnuueckue 1 25 05 bubmmnoreka HOK
peakuun" https://m.edsoo.ru/2b7e9510
102 [ToBTOpenue no reme "Mertaibl 1 1 25 05 bubmuoreka [IOK
HEeMeTasuIbl" https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI 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 XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIOJIAralouue MOHATUS (XUMHUYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKass CBsI3b (OG- M T-CBSI3b, KPATHBIC CBA3M), THOPHIM3AIINSA
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJSpHbIAE O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AUCIEPCHBIE CHUCTEMBI), KPUCTAILIOTUAPATHI, YIIIEPOIHBIN
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKal, HW30MEpbl, CTPYKTypHas
dopmymna, umzomepus  (CTPyKTypHas, TreoMmMeTrpudeckas  (mmc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- M a30TCOJEpKAIINE COCIUHEHHS, OMOJIOTHYEeCKH aKTHBHBIE
BellecTBa (yriaeBOAbl, KUPbI, OCIKK1), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peaKkUUid (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIINUTEND,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuu,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

13

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUSI OpPraHUYECKUX
BemiectB A.M. ByTnepoBa, Teopus 3ME€KTPOTUTHUECKON THCCOIMALINU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHI/Iﬁ .

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHYECKOW JESTEIBHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha HpUMepe
IIPOM3BOJACTBA CEPHOW KHCIOTH, aMMHaka, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIIATH:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHUSIMH H NpeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0osiee OCO3HAHHOIO MOHMMAHHUSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH T KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIONIMX BEIIECTB,
TErIoBOMY  3(PQEKTy peakiu, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTaJII/I3aT0pa)

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHHHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHpeneeBa U UX BaJE€HTHBIE BO3MOKHOCTH, HCTIONB3Ys MOHATHUS S-, p-,

d-31eKTpOHHbBIE OPOUTAITH, SHEPTETUIECKUE YPOBHU




ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XMMHYECKHX DJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTAaBISITH YPABHCHHSI XHUMHUYECKUX

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 peaKuii HOHHOTO 0OMeHa, YYUTHIBas YCIOBUS, IPU KOTOPBIX
9TH PeaKlry UIYyT JO KOHIIA

peakuuii TUAPONIN3a, peaklui KOMIUIEKCOOOpa3oBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapaKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[PIHCHI/II;'I OT KpaTHOCTH MW THIIA
KOBaJICHTHOU CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB W I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS pPEAKIUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOLIMMUA

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
rpymnmnamM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCUbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPBI, CIUPTHL, (HEHOIIBI, AJIbJETHIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYEeCKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEEIEHHON MacCOBOM
J0JIel pacCTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WJIM 0OBbEMHOM 10JIH, BBIX0/1a IPOAYKTA PEAKIIUU

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

M0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Brnanenue cucteMoll 3HaHHM O METOJAX HAYYHOTO MO3HAHMS SIBICHUU
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE IPUMEHSTh
STU 3HAHUS MPU SKCIECPUMEHTAIBLHOM MCCIIEAOBAaHUM BEUIECTB U IS
OOBSCHEHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

CchopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaBE U CBOMCTBAaxX BEILECTB Ul AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO IPUPONY; MAJs IPUHATUSA

IPaMOTHBIX pPEILIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U IMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyUCHHE W HW3YYCHUE CBOKMCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH W J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIIECIOBAaHUS; TPEACTABIATH B
pasnuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLCHUBAThb UX NOCTOBECPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoOi MHpOpMaIuH, ceTh IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U MCIIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA HKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUIT OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI TIOKa3aTels MpeneIbHOU
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenue BemiectBa. CoBpeMeHHasi MOJIeNIb CTPOEHHsI aroma. PacrpesnencHue
ANIEKTPOHOB [0 JHEPreTHYECKUM ypoBHAM. Kiaccudukamus XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YKAEHHOE COCTOSHHS AaTOMOB. JDJICKTPOHHAs

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux daeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.MI. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU IO
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHGHI/Iﬁ, BBICHIUX OKCUI0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCTICHUS

14

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJUIMYECKAsi, BOJIOPOIHAS)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMoNeKysIpHbIe B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOIO U HEMOJIEKYJSIPHOTO CTPOEHMsS. THIbl KPHUCTAIUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAIUIMUECKON peréTKI

XuMu4decKas pcaKuus. KHaCCI/I(I)I/IKaI_II/IH XUMHUYCCKUX peaKI_II/Iﬁ B

HEOPraHMYECKON ¥ OpraHN4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAaCcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxXxumMuueckue ypaBHEHUs

1.8

OObpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOSIHUE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [llarense

1.9

1.10

1.11

OnexTponutnueckas auccoruanus. CuiibHble U cinalble anekTponuthl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIAsi, HEWUTpaibHas, IienouyHas. CTeneHb
aucconuanuy. Peakiimym HOHHOro ooMeHa

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

CriocoObl BEIpaKeHHs KOHIIGHTPALUK PACTBOPOB: MAacCOBasi A0JIsS pAaCTBOPEHHOTO
BElIeCTBa, MOJIApHAs KOHIEHTpauus. HacelllleHHble ¥ HEHachIlEHHbIE

pacTBOPBI, pacCTBOPUMOCTh. Kprcramioruaparst

1.12

OKHCIUTENTFHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEmEeCTB B cpenax C

pa3zHbIM 3HaUeHHEeM PH. MeToabl 21eKTpoOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanuii, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coeauHeHmid. OOmue
CIOCOOBI MOJTYYCHHS] METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAIOB (TAJIOTEHOB, CEphbI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COCAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnueckast CBSI3b HEOPraHUYECKHUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

#HPar##H#  nenTudukanms HeopraHmyecknx coeanHeHmnii. KauectseHHbie

PC€aKu Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPHUH XHMHYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YrinepoaHblii CKeJIeT OPraHu4YeCKOW MOJIEKYJIBI.
KpatHocTh xumuueckoil cBsi3u. S- M P-cBs3U. SP3-, SP2-, SP-ruOpuaAHU3aAIIH
opOuTaneil aTOMOB yriiepoaa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XUMHUYECKOTO

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

3.2

[lonsitTne o  QyHkumoHanbHOM  rpymme.  OpueHTauuoHHbIE — 3PQPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyYecKux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieopuie u snexrpoduie. [Ipauno MapkoBHukosa. [Ipasuio 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE Pa3NIOKEHHE, KPEKHHI, Hu3oMepusanusi, ropenue. [lonydenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHHpPOBaHUE,
TUAPUPOBAHUE, THAPOTATIOTEHUPOBAHUE, TUApPATALIMS), TOPEHUS, OKUCICHUS W
nonuMepu3aui. [IpoMblieHHble ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUEHOB: pCakuu MNpPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyueHue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBaHUE,
THJIPUPOBAHUE, THIpATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakUUH  AIEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3onma.
Oco0OeHHOCTH XMMHMYECKHX CBOMCTB ctupona. [loaumepusanust cTuposna.

Crioco0b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATUUYCCKUX YTJIIEBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJIMYMA
THIPOKCOTPYIIIBI, C  TAJOT€HOBOAOPOAAMH  KaK  CIIOCOO  TOJTydeHHS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropeHus.
[TonyyeHue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOb U TIIMLUEPUH KaK IPEICTaBUTENN IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

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

Hatpus, Opomom). [lonyuenue perona

3.12

3.13

3.14

AJH)Z[GFI/IZII)I. XUMHYECKHE CBOMCTBA MNpCAC/IbHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO TPymmy (peakius «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenue npenenbHBIX
QNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATalMs aleTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT pPCaKun OKUCICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUI0B. Bpicliue mpeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CrIoXHBIX 3PUPOB B
MUIIEBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(UpbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOWCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIUIFOKO3BI: pPEAaKIMM C Y4YacTHEM CHOUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmail, riukoreH. CTpoeHHEe MaKpOMOJEKYJI
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB nemwIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIUH Kak MPeACTaBUTENIb apOMATHUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHWUJIMHA: B3aUMOJCIHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATypalUsl, KaYeCTBEHHbIE (LIBETHBIC) PEaKLUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

###Par#H# 1 nenTudukanns opraHMuecKux coeMHeHni. Perenne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmus B moBcenHEBHOM >xu3HU. [IpaBuna Oe3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M JHEpPreTuka: MPUPOIHBIA M TOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT
XUMHYECKOro 3arpsisHeHus. [Ipobimema OTXOMOB M MOOOYHBIX MPOIYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHHUKU SHEPTUU

O6IJ_II/IC NPpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BElIeCTB (HA TMpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBetHas  metayuryprusi.  CTEKJI0 M CWIMKaTHas  IPOMBIIUICHHOCTb.

[Ipombinennass ~ opranuueckas  xumus. Cppb€ A1 OpraHu4ecKon

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par####PacdéTbl Macchl BeIIeCTBa WIIM 00bEMA Ta30B 110 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OIHOTO M3 YUACTBYIOIIUX B PEAKIIUH
BEIICCTB
5.2 ##HPar##H##Pacuérel TeruoBoro ¢ ¢exra peakuu
5.3 ##HPar##HPacuéTpl 00bEMHBIX OTHOIIEHUH Ia30B MPU XUMUYECKUX PEAKIIHSIX
5.4 #i##Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) IPOIYKTOB
' peaxiuu, eciiu OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 H#HH#Par###PacuéTbl MacCcOBOM WM 0OBEMHOM JT0JIU BBIX0J1a MTPOIYKTA PEAKIIUH
' OT TEOPETHUYECKH BO3ZMOKHOTO
###Par###PacuéTel Maccel (00BEMA, KOJTMYECTBA BEIICCTBA) IPOAYKTA PEAKIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE PACTBOpA C OMpPeIeIEHHON MaccoBOil 1oyei
PacTBOPEHHOTO BEILIECTBA
57 #A#Par###PacuéThl ¢ UICTIOIB30BAaHUEM MOHSATUN «MACCOBAsI I0JIS», «MOJIIpHAs
' KOHIICHTPALIUS», «PACTBOPUMOCTH
###Par##HaxoxaeHne MOIeKyasipHON (POPMYIIBI OPTaHUYECKOTO BEIECTBA IO
5.8 €ro TUTOTHOCTH ¥l MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIUX B €0 COCTaB, UJIH 110

MIPOYKTaM CTOPAaHUS




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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