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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
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMBbl, 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
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaju3alus KOTOpoW oOecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arrecTtaniud B (OpPME EIMHOTO TOCYJapCTBEHHOTO
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 JaET 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 JOJDKHA OIpPENEsThCSl B COOTBETCTBUU C HAINPABICHUEM 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 YINIyOJNEHHOrO U3yYEHHs HamnpaBleH 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 pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonansHoro oopasoBanus. Hapsamy ¢ 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
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI 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 [JONOJHEHHH K oOmeill cucreme
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
U3y4YeHUU TMpeiIMeTa 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 Mpearosaraer
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 oOecredeHuu
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 37J0POBBIO U MPUPOJHON Cpelie;

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
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMUMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BAaHMEM U  IepepaboTKoi
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUUYCCKOM JICATEITBHOCTH M MMOBCEIHCBHOM KH3HH.

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 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO U TIO3HAHWIO, 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 DKOJIOTUYECKOU KYJIbTYpPhI, IPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA yTIyOJICHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
170 gaca (5 gyaca B Henento), B 11 kimacce — 204 vaca (6 yaca B HEEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coenuHeHuii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buuabl u30MEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMonorudeckuit ps ankaHoB, oO1mas ¢popMyina, HOMEHKIATypa 1
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBA3M, MOJUMEpHU3alMu U OKucieHus. [IpaBmiio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. OuU3nyeckue CBOMCTBA AJKMHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a M €ro TOMOJIOTOB: PeaKLUU 3aMEIeHUs] B O€H30JbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadotrku. CrnocoObl nepepaboTKku HEPTH:



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

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOUHd. B3auMoaencTBUE TUTraJIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YTIEBOJOPOAOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEUIECTBAX, MOJYyYECHHE STHIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucnaopoacoaepxaime opranuyeckune coeJHHECHUS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa U kinaccupukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CIHUPTOB. BOIOpoAHBIE CBA3M MEXAY MOJIEKYJIAMHA CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJy4YeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBUE C OpraHU4EeCKUMU
U HEOPraHWYeCKHMMH KHUCIIOTaMH, KAueCTBEHHAs pEaklys Ha MHOrOaTOMHbIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI H
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHBIE PEAKLIUHA HA aJIbJIETUIBI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOAHBIE CBS3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpa3ue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrIocoObI OTyYeHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. CTpoeHue, pU3NYECKUe U XUMUYECKHE CBOICTBA KUPOB: THJIPOJIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaos (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJIOYHOKHCIOE OposkeHue. lIpumeHeHue TIIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIKMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumono3a. CTpoeHue MakpoMOJIEKYJl Kpaxmaja, TJIMKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIN3, MOJyYyeHUe >PUpoB LeToa03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue cBoilcTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPoUu3BOJHbIE amMmmuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHWIUHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTaeabHbIE MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AMHMHOKHUCIOT KaK aM(OTEpHBIX  OPraHUYECKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa O€eiakoB. XUMHUYECKHE CBOMCTBAa OEJKOB: THUIPOJU3, AEHATypauus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakuuu Ha O€NKH, pelIeHHWE OHKCICPUMEHTAJbHBIX 33Ja4 10 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHSAS MOJIEKYJIs pHas



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

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJidTUIECHTEpePTaar). Y Trin3anus u nepepadoTka IiacThKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCAH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOpPMYJIBI  OPraHUYECKOrO COEIMHEHUs Mo Macce (00BEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJIYYEHHUSI, OMPEACICHUE JOJU BBIXOJA MPOAYKTA PEAKIHH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSITUWA, TaK W TOHSTUH, MPUHATBIX B OTIEJIbHBIX MpEeaAMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM M TETEPOTPOQHBIA THUIl MUTAHUS, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaius XuMHYeCKUX 2JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX PJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Meuneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IpUMEpe COCNUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO UM HEMOJEKYJIAPHOTO  CTPOCHHUA.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsT KOHIIEHTpauusi. HaceleHuble u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaius XuMUYECKIX peakldid B HEOPTraHMYECKONW U OpPraHuYecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, € 3aBUCHMOCTh OT Pa3jIUYHBIX (DAaKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

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

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOTO0 OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYEHUE BIMSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, gusndeckne M XUMHYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaUlaMH, BOCCTAaHOBUTEIbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxHeuine KuCIopoacoaepxaiiue
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUsS, (U3HYCCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €rO
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xummuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmner [lepuonnueckoit cucTemsl
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIMHEHU.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

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

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemnesa
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [IpuMenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMM «MeTrauibl M CIUIaBb», B3aUMOJECHCTBHE
MIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THAPOKCHUIOB ATIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTHA YyenoBedecTBa. [loHsTue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUs MpernapaToB OBITOBOM XUMHHU B IOBCEIHEBHOMN
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMM, €CIH OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTpAIIMM BEIIECTBA B PacTBOpE, JIOJM BBIXOJA MNPOJYKTa pEaKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHus3M, dKocucTeMa, onocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTICBObI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJCKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYyYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XHUMHUS» OTPAKaIT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHUBOB B TOJYYEHUU U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
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) popmupoBaHus KyJbTYPbI 310POBbSI:

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

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

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) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO 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 WMHIMBHUIYaJbHOM TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
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 PAlMOHAILHOTO MPUPOI0TI0JIH30BAHMS;

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

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, 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 O3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTABICHUS] 00 OKPYXKAlOIeM MHUPE KaK O €IUHCTBE MPUPOJbI 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 0a3pl MaTepUAIbHON KYJIBTYpbl, B pEUICHUH TJI00ATbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
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
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIE0BATEIBLCKON IeSITEIbHOCTH;

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.



METANIPEIMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAYYHOM KapTUHbI MHpa W CHeUU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUM I KJIACCHU(PUKAIIMKU BEIICCTB H
XAMUYECKUX PEAKIINIM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MpH PEIIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUUYECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEIIECTB U XHUMHUYECKHX
pEeaKUunii;

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

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0IIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB HCCIEAOBAHNU,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pPEUICHUS IPAKTUYECKHUX 33Jay, NPUMEHEHUIO pPa3Iu4HbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcol MHTEpHEeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HopM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMBIT KMCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaJI0ra W/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBIIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0/1e 00CYX/IeHHsI © 0OOMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYEeOHBIX W HUCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUI0 3HAHUM, BUABI JACSITEIBHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHSI Kypca «OpraHuueckas XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTETUUECKON 1



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
4eJloBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpuAM3alvs AaTOMHBIX opOuTaned, HWOH, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), HM30MEpUsl CTPYKTYpHass M MPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JEKAIIUEe B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHbIN 3 dekTsi, opueHTanTsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJA, TepepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHPOBAHHOCTH YMEHMUIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEaKIMil  IMOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBUAILHBIC HA3BaHUS JJII OTICITHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTJIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS,

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONW XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHI MO XUMUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BEMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JCHCTBHS Ha KUBBIC OPraHU3MBI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MMOCTABJIICHHOM y4eOHOU 3a/1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAsA, METAUIMYECKAs, BOJIOPOJHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMUUECKON PEAKIIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIJICKTPOIUTHUECKOW HUCCOIUAIMU, MEPHUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(bakToIOrNYeCKUe CBEJCHHS O CBOMCTBaX, COCTaBe, MOJTYYEHUU U O€30MaCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUS OTACIIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOH CBSI3M M TUIMA KPUCTAJUTMYECKOW PEMETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHE PEAKIIUU 0 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEILHO BEIOMPATh OCHOBAHUSI M KPUTEPUU JIJIs1 KJIacCU(UKALIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa,  UCHOJNB3Yys  TOHSATHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTUYECKUE COCTOSIHUSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€J1€CO000pPa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW MPUPOABI — HAONIIOJACHUE, HW3MEpPEHUEe, MOJICTUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA TMPOBOJUTH PACUETHI: C UCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuu; 3HAYEHUS BOJOPOJHOrO IMOKa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpUMECH); JOJIM BBIXOJA MPOJAYKTAa PEaKIUH,; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPIraHUYECKHUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYCHUE BIIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueM, (HOpMyaupoBaTh IIedb HCCJECNOBAaHUS, TPEIACTABIATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocysol u j1abopatopHbIM O00OpyJOBaHWEM, OOpaIIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAay4Hasi U yueOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Pa3pnen S. BeicokoMoJIeKyIsipHbIE COeAUHEHUSA

5.1 BBICOKOMONEKYIISIPHBIE COCIMHEHMS 10

Hroro no pazneny 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Kourpoububle = IIpakTuyeckue (1ubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKon
11 u [lepuonnueckas cucremMa XMMUYECKUX 18
sneMenToB /. 1. MenneneeBa
12 CtpoeHnue BemiectBa. MHOrooopasue 29
BEIICCTB
1.3 XHUMHYECKUE PEaKITuU 38 3
Uroro no pazgeny 78
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemerasr 62 3
2.2 Mertamisl 46 2
Hroro mo pazueny 108
Pazgea 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 18
KU3HBb
Hroro mo pazueny 18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 204 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

JJIeKTPOHHBbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

HpenMeT H 3HA4YCHUC OpraHHqCCKOﬁ
XUMUH, IPCACTABIICHUC O MHOFOO6paSI/II/I
OpraHN4YCCKHuX COCI[I/IHeHI/Iﬁ

CTapTOBaH AUAardHoCTuKa

DIEKTPOHHOE CTPOEHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS).
BanenTHble BO3MOKHOCTH aTOMa yriaepoaa

DNEeKTPOHHOE CTPOEHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YK/IEHHOE COCTOSIHHS).
BasneHTHBIE BO3MOKHOCTH aTOMa yrieposia

XUMUYECKas CBSI3b B OPraHUYECKHUX
coeTMHEeHHIX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBs3EH

XI/IMI/I'—IeCKaSI CBs3b B OpFaHI/IquKI/IX
coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coequHenuii A. M. Byrneposa

Teopust cTpoeHUs OPraHUuYECKUX




coequHenuit A. M. byriepona

Bunel usomepun: ctpykTypHas,
MIPOCTPAHCTBEHHASA. DJICKTPOHHBIE

3¢ eKTHI B MOJIEKYJIaX OPTaHHYECKUX
COETUHEHUN

10

Bunbl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ HEKTH B MOJIEKYIIaX OPraHHYECKUX
COEAMHEHHI

11

[IpencraBnenne o knaccuukanum u
cucremarnyeckas Homenkiaatypa (IUPAC)
OpPraHUYECKUX BEILECTB

12

[IpencraBnenne o knaccuukanum u
cucteMatruyeckas Homenkiaarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

13

Knaccudukanus peakiuii B opraHn4eckoi
XUMUU

14

Knaccudukanus peakiuii B opraHn4eckoi
XUMUU

15

CI/ICTCMaTI/I3aI_[I/I}I u O606IJ.I€HI/IC 3HAHUH 110
TEMC

16

CI/ICTCMaTI/I3aI_[I/I}I u O606IJ.I€HI/IC 3HAHUH 110
TEMC

17

ATKaHBI: TOMOJIOTUYECKHH psifl, 001mast
(dbopMyIna, HOMEHKIIATypa U H30MEpus,
AJIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYJI

18

AJKaHBI: TOMOJIOTUYECKHH psJl, o01Ias




(dbopMyIa, HOMEHKJIaTypa U U30MEpHus,
ANEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ

19

dusnueckre U XUMUYECKHIE CBOMCTBA
AJIKAaHOB

20

dusnueckre U XUMUYECKHUE CBOMCTBA
AJIKAaHOB

21

HaxoxneHue ankaHOB B IPUPOJIE.
CriocoOpl 1osTyuyeHus: ¥ IPUMEHEHUE
aJIKaHOB

22

HaxoxneHnue aJikaHOB B IPUPOJIE.
CriocoOpl 1osTy4eHus: ¥ IPUMEHEHUE
AJIKaHOB

23

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMHUECKHUX CBOMCTB, CIOCOOBI
MOJIy4eHUs U TIPUMEHEHUE

24

[uknoankansl: obmas Gpopmyia,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTU
CTPOEHUS U XUMUYECKHX CBOHUCTB, CITOCOOBI
MOJTyYCHHUS ¥ TIPUMECHEHHE

25

Pemenne pacuéTHbIX 3a7a4 Ha
orpeieNieHue MOJICKYIAPHOU (HhOPMYITBI
OpPraHUYECKOTO BEIIEeCTBA TI0 MACCOBBIM
ITOJIIM aTOMOB DJIEMEHTOB, BXOSIINX B €TI0
cocrtas. Cucremarnsanusg 1 00001IeHNE
3HAHUH TI0 TEME

26

Pemrenne pac4€THbIX 3a1a4 HA




onpeieICHUE MOJICKYIIPHON (OPMYITBI
OpPraHUYECKOTO BEIIECTBA [0 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOISIINX B €0
cocrtas. Cucremarusanusa 1 00001IEHNE
3HAHUH T10 TEME

27

AJKEHBI: TOMOJIOTUYECKHH psifl, 001ast
¢dbopmyrna, HOMEHKJIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKTypHas ¥ IUC-TPAHC-U30MEPUS
AJIKEHOB

28

AJIKEHBI: TOMOJIOTHYECKHI PsijI, 001as
dbopMyIna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKkTypHas 1 IMC-TPaHC-U30MEPUs
AJIKEHOB

29

Du3nyecKknue 1 XMMUYECKHE CBOMCTBA
ankeHoB. [TpaBuino MapkoBHHKOBa

30

Du3ndyecKknue 1 XMMUYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

31

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
aTKEHOB

32

CriocoObl MostydeHus: ¥ IpUMEHEeHUe
AJIKCHOB

33

[IpakTuueckas pabora Ne 1 o Teme
"[TonyueHne sTUIEHA U U3YYEHHUE €T0
CBOMCTB"

34

Pemenue pacu€THpIx 3a1a4 Ha
OIIpeJIeIeHUE MOJICKYIIPHON (POPMYIIBI




OpPraHn4€CKOro BEICCTBA

35

Pemenue pacuéTHpIX 3a7a4 Ha
orpezieNieHue MOJIEKYIIpHOU (HOpMYyIIbI
OpPraHMYECKOTO BEIIEeCTBA

36

Pemenue pacuéTHpIX 3a7a4 Ha
orpezieNieHue MOJICKYIIpHOU (HOpMYyIIbI
OpPraHUYECKOT0 BEIIECTBA

37

AnkanueHsl: CONpsKEHHBIE,
U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHHS

38

AnkaaueHsl: CONpsiKEHHBIE,
U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
Oco0eHHOCTH JIEKTPOHHOTO CTPOCHHS

39

XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX
JEHOB

40

XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

41

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
aJIKaJIMeHOB

42

CriocoObl mosTyyeHHs 1 IpUMEHEHNE
aJIKaJIMeHOB

43

ATKUHBI: TOMOJIOTUYECKHH psifl, 001Ias
(dbopMyIa, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(du3nueckue cBOCTBa

44

ATKUHBI: TOMOJIOTUYECKHH psifl, 001Ias
(dbopmyra, HOMEHKJIATypa, SIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII,




¢busnueckue cBoiicTBa

45 XUMUYeCcKre CBOMCTBA AJIKUHOB 1
46 XUMUYEeCKHE CBOMCTBA AJIKUHOB 1
47 KauecTBeHHbIE peakiiy Ha TPOMHYIO CBS3b 1
48 KauecTBeHHbBIE peakiiy Ha TPOMHYIO CBS3b 1
49 CriocoObl mosTyyeHHs 1 IPUMEHEHNE 1
AJIKUHOB
50 CriocoOpl 1osTy4yeHus: ¥ IPUMEHEHUE 1
AJIKUHOB
51 Pemienue 3aiau: pacy€Tsl 10 ypaBHEHUIO 1
XUMUYECKOH peakIiuu
59 Pemienue 3aiau: pacu€Tsl 10 ypaBHEHUIO 1
XUMHUYECKOHN peaKIiuu
53 Cuctematu3zanus u 00001eHNe 3HAHUH 110 1
TeMe
54 Cuctemaru3zanus 1 00001IeHHe 3HAHUH 110 1
TeMe
ApeHBI: TOMOJIOTHYECKUH psifl, o011as
(dopmyrna, HOMEHKIAaTypa. DIEKTPOHHOE U
55 MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII 1
OeH30J1a U TOTyO0JIa, X (PU3HUECKUE
CBOMCTBA
ApeHBI: TOMOJIOTHYECKUH Psifl, 00TIast
dhopmyna, HOMEHKIATypa. DIEKTPOHHOE U
56 MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI 1
OeH30I1a ¥ TOJIyou1a, UX (PU3UIECKre
CBOMCTBA
o7 XHUMHYECKUE CBOMCTBA aPEHOB: PEAKLUU 1




3aMCIICHUA

XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH

58
3aMelIeHUs
XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH

59 MIPUCOSANHEHUSI, OKUCIIEHHE TOMOJIOTOB
OeHzona
XUMHUYECKUE CBOMCTBA APEHOB: PEaKIIUU

60 MIPUCOSANHEHUSI, OKUCIIEHHE TOMOJIOTOB
OeHzouna

61 OcoOEeHHOCTH XUMUYECKUX CBOMCTB
CTHpOJa

62 OcoOEeHHOCTH XUMHUYECKUX CBOMCTB
CTHpOJIa
Pemenne pacu€THbIX 3a1a4 Ha

63 OTIpeJIeIeHUE MOJICKYIISIPHON (POPMYIIBI
OpPTaHUYECKOTO BEIIeCTBA
Pemenne pacu€THbIX 3a1a4 Ha

64 OTIpeJIeIeHUe MOJICKYIISIPHON (POPMYIIBI
OpPraHUYeCKOro BELIeCTBA

65 CriocoObl mosTyyeHHs 1 IpUMEHEHNE
apeHoB

66 CrniocoObl mosTyyeHHs 1 IPUMEHEHNE
apeHoB

67 I'eneTrueckas cBsI3b MEXKAY pa3IMuYHBIMU
KJIacCaMU YTJIEBOJIOPO/IOB

68 ['eneTnueckas cBsi3b MEXKAY pa3IMUYHBIMU
KJIacCaMU YTJIEBOJOPO/IOB

69 PacuéTpl 10 ypaBHEHHUSAM XUMHUYECKUX




peaknuii. Cuctemartusaius U 00001eHne
3HAHUH 110 TEME

Pacuétel o YpaBHCHHUAM XUMHUYCCKHUX

70 peaknuii. CuctemaTtusaius u 00001eHne
3HaHUH MO TeMe

71 [Ipupoansrii ra3. [lomyTHbie HEPTIHBIC
rassl

79 [Ipupoansriii raz. [lomytHbie HEDTIHBIE
rassl

73 KameHnHbli1 yroap 1 IpOIyKThl €T0
nepepadboTKu

74 KameHnHbli1 yroap 1 IpOIyKThl €To
nepepadboTKu
Hedts 1 ciocoOs1 €€ nepepaboTku.

75 [IpumeHneHne NpoayKTOB MepepadboTKU
HedTH
Hedts 1 ciocoOs1 €€ nepepaboTku.

76 [IpumeHeHne NpoayKTOB MepepadoTKH
HepTH

77 I'eneTrueckas cBsI3b MEXKAY pa3IMUYHBIMU
KJIacCaMM YIJIEBOIOPOOB

78 I'eneTrueckas cBsI3b MEXKAY pa3IMUYHBIMU
KJIacCaMM YIJIEBOIOPOOB
["amoreHonpon3BOAHBIE YIIIEBOAOPOIOB:

79 NEKTPOHHOE CTPOEHUE; pEAKLIUN
3aMELIEHUS rajoreHa

80 ["amoreHonpon3BOAHbBIE YIIIEBOAOPOIOB:

AJIEKTPOHHOE CTPOCHUE; PEAKIIHU




3aMCIICHUA IraJiorcHa

81

[eiicTBue menoyei Ha
raJIoreHIpOU3BOAHBIC. B3aumoaeiicTBue
JIUTajJ0reHaaIKaHOB C MATHUEM U [IUHKOM

82

[eiicTBue menoyei Ha
raJloreHnpou3BoAHbIC. B3auMopeicTeue
AUTAJIOTCHAJIKAHOB C MAarHueM 1 HIMHKOM

83

CucremaTu3anus 1 0000IIeHNe 3HAaHUH 110
pazneny "YrieBoaopoasr"

84

Cucremarusanusa 1 0000IIeHNE 3HAHUN 110
pazneny "YrieBoaopoasr"

85

Cucremarusanusa 1 0000IeHNE 3HAHUN 110
pazneny "YrieBoaopoasr"

86

KonTponbHas pabota no teme
"VrneBomopoasr"

87

HpCILCHBHBIC OAHOATOMHBIC CIITUPTHI:
TOMOJIOTMYECKUH s, o0miast popmyna,
CTPOCHHE MOJIEKYJI, N30MEpHH,
HOMEHKJIaTypa, Kilaccuukamnms,
¢u3nveckre CBONCTBA

88

IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
TOMOJIOTHUYECKHUH psij, oOmas ¢popmyna,
CTPOEHHE MOJIEKYJI, N30MEpHS,
HOMEHKJIaTypa, Kiaccupukanus,
(hu3UYecKue CBOMCTBRA

89

XHWMHYECKUE CBOMCTBA IPENEIBHBIX
OJTHOATOMHBIX CIIMPTOB

90

XHUMUYECKUE CBOMCTBA MPEAECTbHBIX




OJHOATOMHBIX CITUPTOB

CriocoOsl MoTydeHus: U IpUMEHEHUe

o1 OJTHOATOMHBIX CITUPTOB

92 CrniocoObl 1osTyyeHHsl U IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB
IIpoctbie 3¢upbl: HOMEHKIIATYpa U

93 HM30MepHsi, 0COOCHHOCTH (QU3UYECCKUX H
XUMHUYECKUX CBOMCTB
IIpoctbie 3¢upbl: HOMEHKIIATYpa U

94 M30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XUMHUYECKHUX CBOMCTB
MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1

95 TIUIEPUH, X (PU3NYECKHE U XUMUUECKUE
CBOMCTBA
MHOTr0aTOMHBIE CIIUPTHI: STUJICHTIIUKOIb 1

96 TIUIEPUH, X (PU3NYECKHE U XUMHUECKUE
CBOMCTBA

97 CriocoObl MosTyueHus: ¥ IpUMEHEHUe
MHOT'02TOMHBIX CIIUPTOB

08 CrniocoObl osTyyeHHs 1 IPUMEHEHNE
MHOT'O2TOMHBIX CIIUPTOB

99 deHoII: CTpOEHUE MOJIEKYIIBI, (PU3NYECKHE
cBoiicTBa. TOKCHYHOCTH (peHona

100 ®deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
cBoiicTBa. TOKCHYHOCTH (peHona

101 XuMuyeckue cBoiicTBa (heHoa

102 XuMuyeckue cBoiicTBa (heHoa

103 CriocoObl mosTy4yeHHs 1 IPUMEHEHUE




(dhenona

104

CriocoOBblI MoJTyYeHHsI U IPUMEHEHUE
(dbenona

105

[IpakTrueckas padota Ne 2. Perenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"CroupTthl 1 heHOTBI"

106

Cucremarusanuusa 1 0000IIeHNE 3HAHUN 110
TEME

107

Cucremarusanusa 1 0000IIeHNE 3HAHUN 110
TEME

108

Cucremarusanusa 1 0000IIeHNE 3HAHUN 110
TEME

109

AJ'II)I[GFI/II[I)I N KCTOHBI: JICKTPOHHOC
CTpOEHHE KapOOHUIILHON TPYTIIbI;
TOMOJIOTUYECKHE PsJIbI, 00111ast popMyia,
HU30MEpUSA U HOMEHKJIIaTypa

110

AJ'II)IIGFI/II[I)I N KCTOHBI: DJICKTPOHHOC
CTpOEHHE KapOOHUIIbHOW TPYTIIIbI;
rOMOJIOTHUYECKHE psijibl, 00mias popmyia,
M30MEpHsI U HOMEHKIIATypa

111

Anpaeruipl U KeTOHBI: (PU3NYECKUE
CBOMCTBA; peaKIMK NPUCOCTUHEHUS

112

Anbaeruipl U KeTOHBI: (PU3NYECKUE
CBOMCTBA; peaklK NPUCOCTUHEHUS

113

Peaknum okucieHus 1 Ka4eCTBEHHEIE
pCaKkuuu aJIbACTUAOB U KETOHOB

114

Peakiuu oxkucCIeHUS U KaU€CTBEHHbBIE
pPEeaKIu aJIbJICTUIOB U KETOHOB




115

CriocoObl TTOTY4eHHS aJIbICTHIOB U
KETOHOB

116

CriocoObl TTOTy4eHHS AJIbICTHIOB U
KETOHOB

117

OAHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE
KHCIIOTBI, 0COOEHHOCTU CTPOEHUS HX
MOJIEKYI

118

OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
KHCIIOTBI, 0COOCHHOCTH CTPOSHUS MX
MOJIEKYI

119

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3MYecKHe CBOMCTBA

120

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCIIOT, UX (pu3nuecKue cBoiicTBa

121

XHWMHMYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

122

XHWMHMYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

123

Oco0eHHOCTH CBOMCTB MypaBbHUHOMN
KHUCJIOTHl. MHOr0OOpa3ue kapOOHOBBIX
KHUCJIOT

124

Oco6eHHOCTH CBOMCTB MypaBbUHOU
KHUCJIOTHl. MHOr0OOpa3ue kapOOHOBBIX
KHUCJIOT

125

Oco0eHHOCTH CBOMCTB: HETIPEACTBHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIIMX




Kap6OHOBBIX KHCJIOT

126

Oco6eHHOCTH CBOMCTB: HEMPEAEIIBHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THPOKCUKAPOOHOBBIX
kuciaot. [IpeacraBurenu BeICIIMX
KapOOHOBBIX KHUCJIOT

127

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

128

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

129

Crioco0bl 1osTy4eHus: ¥ IPUMEHEHUE
KapOOHOBBIX KHUCJIOT

130

CriocoObl 1oJTy4eHus: ¥ IPUMEHEHUE
KapOOHOBBIX KHUCJIOT

131

CrnoxHbie 3(UPBI: TOMOJIOTUYECKUH PS/I,
obmas popmyina, uzoMepus u
HOMEHKJIaTypa

132

CrnosHble 3(Upbl: TOMOJIOTUYECKUH AL,
ob1mas popmyna, U30MepHs U
HOMEHKJIaTypa

133

dusnyeckue 1 XUMHYECKUE CBOMCTBA
3¢upoB

134

dusnyeckue 1 XUMHYECKUE CBOMCTBA
3¢upoB

135

Pemenne pacué€THbIX 3a7a4: IO YPaBHEHUIO
XUMHUYECKOHN peakinu, Ha ONpe/IeIeHe
MOJIEKYJISIPHOM (pOPMYJIBI OpraHUYECKOT 0
BelIecTBa




136

Pemennie pacué€THbIX 3a1a4: MO0 YPaBHEHUIO
XUMHUYECKOHN peakliy, Ha OIpeieieHue
MOJIEKYJISIPHOM (OPMYJIIBI OPraHHYECKOTO
BelIeCTBa

137

Pemennie pacu€THbIX 3a7a4: IO YPaBHEHUIO
XUMHUYECKOHN peakliuy, Ha OIpEIeIeHHE
MOJIEKYJISIPHOM (hOPMYJITBI OPraHUYECKOTO
BElIECTBa

138

[IpakTuueckas padora Ne 3. Pemenue
HKCHEPUMEHTAIBHBIX 33714 110 TEMe
"KapOonoBsie kuciotsl. CiioxHbie 3pupsr”

139

XKupsr: crpoenne, pungecKue u
XUMHUYECKHUE CBOKCTBA (THAPOIIH3)

140

XKupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOMCTBA (THIPOIU3)

141

Oco6eHHOCTH CBOMCTB KHPOB,
COZIepIKaIX OCTATKU HENpPeAeIbHBIX
KUPHBIX KUCIOT. JKUpHI B mpupoze

142

Oco6eHHOCTH CBOMCTB KHPOB,
COZIepIKaIX OCTATKU HENpPeAeTbHBIX
KUPHBIX KUCITOT. JKUpBI B IpUpOE

143

MBpiia Kak COJIM BBICIINX KapOOHOBBIX
KHCIIOT, MX Morotee aercTeue. Ilonstue o

CUHTCTUYCCKHUX MORIINX Cpe}ICTBaX
(CMC)

144

ana KaK COJIX BBICIIINUX Kap6OHOBI)IX
KHCJIOT, NX MooIee aercTeue. Ilorsatue o
CUHTCTHUYCCKUX MOIOIINX CpeIICTBaX




(CMC)

I'eneTnueckas cBA3b Yrii€BOAOPOaAOB U

145 KHCJIOPOJICOACPIKAIITINX OPTaHUIECKUX
BEIIECTB
I'eneTnveckas CBsI3b yIiI€BOJOPOIOB H

146 KHCJIOPOJICOACPIKAITNX OPTaHUISCKUX
BEIIIECTB

147 Pacuétbl mo ypaBHEHUSM XUMUYECKUX
peakuuii

148 Pacuéthl o ypaBHEHUSM XUMHUYECKUX
peakuuii

149 CucreMaru3anus ¥ 00001eHHE 3HAHUI 110
TEME

150 Cucrematusanusa 1 0000IIIeHNE 3HAHUH 11O
TEME
OO6m1ast XxapakTepuCcTHKa YTJIEBOJIOB U

151 KJ1acCupUKalys yrieBoJoB (MOHO-, 11~ U
MoJIMCaxapu/bl)
OO6m1ast XxapakTepuCTHKa YTJIEBOJIOB U

152 KIaccuuKalus yrieBoaoB (MOHO-, I1- U
MOJIMCAXaPUIBI)

153 Mounocaxapupl: (pu3MYecKrue CBOMCTBA U
HAXO0XJICHHE B IPUPOJIE

154 Mounocaxapupl: (pu3MYecKrue CBOMCTBA U
HaXO0XJICHUE B IPUPOJIE

155 [IpuMmeHeHue TIIIOKO03bI, €€ 3HaUeHUE B
KU3HECATSIILHOCTH OpTraHn3Ma

156 [IpumeneHue riarKo3bl, €€ 3HaAUYEHUE B




KHU3HCACATCIbHOCTH OpraHu3sMa

157

HHC&XapI/II[I)IZ caxapo3a, MajibTO3a U
JIAKTO3a. HaXO}KI[CHI/IC B I[TpUpPOAC U
IIPUMEHCHUC A CaxapruaoB

158

HHC&XapI/II[I)IZ caxapo3a, MajibTO3a U
JIAKTO3a. HaXO}KI[CHI/IC B I[TpUpPOAC U
IMPUMCHCHUC ArCaxapruaoB

159

[Tonucaxapuael: CTpOCHUE MAKPOMOJIIEKYI,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

160

[Tonucaxapuael: CTpPOEHUE MaKPOMOJIEKYJI,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHNE

161

IlonstHe 06 HNCKYCCTBCHHBIX BOJIOKHaX

162

IlonstHe 06 HNCKYCCTBCHHBIX BOJIOKHAX

163

Pemrenne pacueTHsIX 3a1a4 Ha
OIIpEAEIICHUE JI0JIA BBIXOAA MTPOLYKTA
peaKkuuu OT TEOPETUYECKH BO3MOKHOTO

164

Pemrenne pacueTHbIX 3aa4 Ha
OIpeIeJICHUE N0 BbIXOA IPOLYKTa
peakuuu OT TEOPETUYECKHU BO3MOKHOIO

165

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIIPCACIICHUC NOJIM BbIXOAa IMPOAYKTA
pCakuuu OT TCOPECTHICCKHU BO3ZMOXKHOTO

166

Cuctemaru3zanus u 0000IIeHUe 3HAHUH 110
paszzaeny

167

Cucremarusanvs 1 0000IIECHUE 3HAHUM 110
pasneny




168

Kontposbhas paboTta mo teme
"Kucnopoacoaepkaiiue opraHu4ecKme
coenuHeHus"

169

AMUHBL: K1accupUKAIs, CTPOCHUE
MOJIeKYJI, o0mas hopmyia, u3oMepus,
HOMEHKJIATypa U (U3HUYECKUE CBOWCTBA

170

AMUHBL: K1accUpUKAIH, CTPOCHUE
MoOJIeKYJI, o0mIast hopmyiia, u3omepus,
HOMEHKJIaTypa 1 (pu3ruecKue CBOcTBa

171

XUMHUECKUE CBOMCTBA an(haTHIECKUX
aMUHOB

172

XUMHUECKUE CBOMCTBA an(haTHIECKUX
aMUHOB

173

AHWINH: CTPOEHUE aHWJIMHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

174

AHWINH: CTPOEHUE aHWJIMHA, 0COOEHHOCTH
XUMHUYECKHX CBOMCTB aHUJIMHA

175

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
ann(paTHIECKUX aMHUHOB

176

CrniocoObl osTyyeHHs 1 IPUMEHEHNE
ann(paTHUECKUX aMHUHOB

177

CrniocoObl mosTyyeHHs 1 IPUMEHEHNE
ann(paTHUECKUX aMHUHOB

178

AMUHOKHCIIOTHI: HOMEHKJIATypa U
n3oMepusi, pu3ndecKue CBOMCTBa.
OTtnenbHbIE IPEACTABUTENH 0L
aMUHOKHCIIOT

179

AMUHOKHUCIIOTBI: HOMEHKJIATypa U




nuzomepusi, pu3nueckue CBOICTBa.
OTtnenpHBIC IPEICTABUTENH O~
AMUHOKHCIIOT

XUMU4JecKre CBOMCTBA AMHWHOKMHCIJIOT, UX

180 OMOJIOrMYeCcKOe 3HaYeHHE aMHUHOKHUCIIOT.
CuHTe3 ¥ THUIPOIN3 TIENTHIOB
XUMHYeCKHe CBOMCTBA aMUHOKHCIIOT, UX

181 OHOJIOrHYECKO€E 3HaUYEHHE aMUHOKHUCIIOT.
CuHTE3 ¥ THIPOIIN3 TIETTH/IOB
XUMHYeCKHEe CBOMCTBA aMUHOKHCIIOT, UX

182 OHOJIOrHMYECKO€E 3HaUEHHE aMUHOKHUCIIOT.
CuHTE3 ¥ THIPOIIN3 TIETTHIOB

183 benku kak mpupoIHBIC TOTUMEPHI;
CTPYKTYpHI OEJIKOB

184 Bbenku kak mpupoIHBIC TIOTUMEPHI;
CTPYKTYpHI OEJIKOB

185 XuMHYECKHE CBOMCTBA OEJIKOB

186 XuMHYECKUE CBOMCTBA OEJIKOB

187 XuMHYECKUEe CBOMCTBA OEIIKOB
A3oTcoaeprkalme reTepouuKINIECKUe

188 coenuHeHus. HykiienHOBbIE KHCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKast POITh
A3zoTconepiKalue reTeporuKInIecKie

189 coenuHeHus. HykiienHOBbIE KHCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKasl pOJib
ITpakTuyeckas padora Ne 4. Pemenue

190 9KCIIEPUMEHTAIIBHBIX 3aa4 110 TeEME

"A30TcoAepKalre OpraHn4ecKue




coenuHeHus"

191

[TpakTrueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJBLHBIX 3a7a4 110 TeMe
"Pacnio3zHaBaHMe OpraHUYECKUX
coenuHeHun"

192

KontponbHas pabora no reme
"A30TCcoIepKalie OpraHn4ecKue
coequHeHus"

193

OcHOBHbIE OHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCJUHEHUN U
METOJBI UX CUHTE3a —II0JIUMEPU3ALINS U
ITOJIMKOHACHC AU

194

OCHOBHBIC IOHATHUS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€OUHEHUHN U
MCTOAbI UX CHUHTE3a —IIOJIMMEPU3alUI U
IMOJIMKOHACHCAIlUA

195

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

196

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

197

DnacToMepbl: HaTypaJIbHbIH
CHUHTETHUYECKNE KayuyyKu. Pe3nHa

198

DnacToMepbl: HaTypaJIbHbIN
CHUHTEeTHYEeCKHE KayuyKu. Pe3nHa

199

BomokHna: HaTypaJIbHbIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJ’II/IMepI)I CrieuuaJIbHOI o
Ha3Ha4YCHUA

200

Bonokna: HaTypanbHble, HCKYCCTBEHHBIE,




CHUHTCTHUYCCKUC. HOHI/IMCPI)I CIienuaJIbHOIro
Ha3Ha4YCHUA

201

[IpakTrueckas padota Ne 6. Permenue
AKCIICPUMEHTAIIBHBIX 33724 110 TEME
"Pacrio3HaBaHue mjiacTMacc U BOJIOKOH"

202

O0001IeHre U cUcTeEMaTU3aIUs
M3YYCHHOTO MaTepHaia 1o TeMe
"BbICOKOMOIEKYIISIPHBIE COETUHEHUS "

203

O06o0meHne 1 cuCTeMaTHU3aIUS
M3Y4EHHOT'0 MaTepHaia 1o Teme
"BbICOKOMOEKYIISIPHBIE COETUHEHUS"

204

OO0o01menne u cucTeMaTu3anus
M3Y4YEHHOI'0 MaTepuaa 1o TeMe
"BBICOKOMOIEKYJIIIPHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

204




11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
W Tema ypoxka Beero Kontpoabubie | IlpakTuueckue fllsyqennﬂ :)Iﬁlt)l:f;OBaTeﬂbHLIe
padoThI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUN 1
aseMeHT. M30Tomns!
5 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1
areMeHT. M30Tomns!
3 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE YK CIIa
4 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE YK CIIa
5 Knaccudukanus XuMHuecKux 1eMeHTOB (S-, 1
p-, d-, f-omemenThI)
6 Krnaccudukanus XuMHueckux 1eMeHTOB (S-, 1
p-, d-, f-omemenThI)
7 Pacrmipenenenuie 31eKTPOHOB 110 ATOMHBIM 1
opouTansim
3 Pacrnipenenenue 21eKTPOHOB 110 ATOMHBIM 1
opOuTaIsimM
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
9 AJIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM 1
COCTOSTHUH
DNEeKTPOHHBIC KOH(UTYpAITUH aTOMOB
10 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1

COCTOsIHHH




11

DNeKTPOHHBIE KOH(UTYpaIIH HOHOB.
DNeKTPOOTPULIATEILHOCTD

12

DNeKTpOHHBIE KOH(UTYpaIIH HOHOB.
DNeKTPOOTPULIATENILHOCTD

13

[Tepuonuueckuii 3akon u [lepuoanueckas
cHCTEeMa XMMHUYeCKHuX anemMeHToB /. 1.
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHHUS ATOMOB

14

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XUMHUYECKHUX 31eMeHTOB /1. .
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEM
CTPOEHHUsI ATOMOB

15

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIaM U
neproam

16

3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX M CJIOKHBIX BELIECTB 10 IPYIIIAM U
nepuoiam

17

Cucrematusanuusa 1 0000IIIeHNE 3HAHUH 11O
TEME

18

Cucrematusanuusa U 0000IIIeHNE 3HAHUH 1O
TEME

19

Bunnl xumnueckou cBs13u. MexaHu3MEl
00pa3zoBaHMs KOBAJEHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKyIsIpHbIE
B3aMMO/ICUCTBUS




20

Bunnr xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoeKyspHbIe
B3aUMOJICUCTBU

21

BaneHTHOCTB 1 BaJleHTHBIE BO3MOXHOCTH
aToMOB. CB3b 3JIEKTPOHHOH CTPYKTYpPbI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

22

BaneHTHOCTP U BaJIEGHTHBIE BOZMOKHOCTH
aToMOB. CB3b 3JIEKTPOHHOM CTPYKTYpPbI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

23

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHHSIX: COCTAB U HOMEHKJIaTypa

24

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa

25

BemectBa MoneKkynsspHOToO U
HEMOJIEKYJISIPHOTO CTPOEHHU. THIbI
KPUCTAININYECKUX PELIETOK U CBOMCTBA
BEIIECTB

26

BemectBa MOnEKyIspHOTO U
HEMOJIEKYJIIPHOTO CTpOeHU. THIib
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

27

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
[IpencraBienue o KOJUIOMIHBIX pacTBOpax

28

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
[IpencraBienue o KOJUIOMIHBIX pacTBOpax

29

Hctunasie PaCTBOPLI: HACBIIICHHEBIC U
HCHACBIIICHHBIC, PACTBOPUMOCTD.




Kpucrannoruapatsl

30

VctuHHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

31

CriocoObI BhIpayKeHUSI KOHIICHTPAIUU
pacTBOpoB

32

CriocoObI BhIpayKEHUSI KOHIICHTPAIIUU
pacTBOpoOB

33

Pemenue 3a1a4 ¢ ncnoiib30BaHUEM MOHITHIMA
""MaccoBast 107151 paCTBOPEHHOTO BelecTna,
"MoJIsipHast KOHIeHTparus'"

34

Pemrenue 3aa4 ¢ CMOIb30BaHUEM TOHATHI
""MaccoBast 107151 paCTBOPEHHOTO BelecTna,
"MoJiipHasi KOHIIEHTparus'"

35

Pemrenune 3a1a4 ¢ HCHOAB30BaHUEM ITOHSTHI
""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTna,
"MossipHast KOHUEHTparus'"

36

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

37

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMUYECKUX BEILECTB

38

CI/ICTCMaTI/I3aI_[I/I}I u O606IJ.I€HI/IC 3HAHUH 110
TEMC

39

CI/ICTCMaTI/I3aI_[I/I}I u O606IJ.I€HI/IC 3HAHUH 110
TEMC

40

KonrtponbHas padora no remam "CtpoeHue
aroma. [leproanueckuii 3aKOH U
[lepuonnyeckas cucreMa XUMHYECKUX




anemenTtoB JI. 1. Mengeneesa", "Ctpoenue
BemecTBa. MHoOroo6pasue BeniecTs"”

41

Kiaccudukanus XuMuaeckux peakiui B
HEOPraHWYECKOM M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIlCHHS SHEPTUU TPU
XUMHUYECKUX PEaKIUSIX

42

Knaccugukanus XuMIUeCKuX peakiuii B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILECHNS SHEPIUU IPH
XUMHUYECKHUX PEaKLHAX

43

TennoBsie 3¢ (HeKTHl XUMUYECKUX PEaKIUH.
TepMoxuMuyeckre ypaBHEHUS

44

TemnnoBblie 3G HEKTH XUMUYECKUX PEAKIHHA.
TepMoxnMuueckue ypaBHEHUS

45

Brruncienus no YpaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYCCKUM YPABHCHUAM

46

Brruncienus no YpaBHCHUAM XUMHNYCCKUX
peaKI_II/Iﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUAM

47

Brruncienus no YpaBHCHUAM XUMHNYCCKUX
peaKI_II/Iﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUAM

48

CKopocTh XMMHUECKOH peakuuu, e€
3aBUCHMOCTH OT PA3JIMYHBIX (PAKTOPOB.
Karanu3 u karanuzaropsl

49

CKOpOCTh XMMHUYECKOU peaKkinu, eé
3aBUCUMOCTH OT Pa3JIMYHBIX (haKTOPOB.
Karanu3 u karanuzatopsl




50

I'omorennsie n TCTEPOIrCHHBIC pCAKIIUU

51

I'omorennsie TCTEPOIrCHHBIC pCAKIIUU

52

[IpakTrueckas padorta Ne 1 mo teme
"Bnustaue pa3nuaHbIX GaKTOPOB HA
CKOpPOCTh XUMHYECKON peakiuu"

53

OO6parumbie 1 HEOOPATUMBIE PEAKITUH.
XUMHUYECKOE PaBHOBECHE

54

OObpaTtumbie U HEOOpATUMBbIE PEAKIIUU.
XUMUYECKOE paBHOBECHE

55

[IpakTuueckas pabora Ne 2 o Teme
"BnustHue pa3nuvHbIX GaKTOPOB HA
M10JIO)KEHNE XUMHUYECKOTO paBHOBECHS"

56

DNEeKTpOTUTHYECKAs TCCOIHAIIHSI.
CuiibHbIe U cita0ble 2JeKTpoauThl. CTeTeHb
JFCCOTIHAITIHT

S7

DNEeKTpOTUTHYECKAs TCCOIHAIIHSI.
CusibHbIe U cita0ble 2IeKTpoauThl. CTeeHb
JFCCOTIHAITIHT

58

HNonnoe npounsseaenue Boabl. Cpea BOIHBIX
pactBopoB. Bogoponansiii mokazarens (pH)
pacTtBopa

59

HNonnoe npousseaenue Boabl. Cpena BOAHBIX
pactBopoB. Bogoponansiii mokazarens (pH)
pacTtBopa

60

I'mpoponns coneit. Peakiuu, nmpoTekaromue B
pacTBOpax AJIEKTPOJIUTOB

61

I'mpponus coselt. Peaknuu, nporekaronye B
pacTBOpax EKTPOIIUTOB




I'maponus coneit. Peakiuu, nmpoTekarouye B

62 pacTBopax MEKTPOIUTOB
[IpakTrueckas padota Ne 3 o Teme

63 "XHUMHYECKHE PEAKIIUU B PACTBOPAX
AJIEKTPOJIUTOB"
OKHCINTENHEHO-BOCCTAHOBUTEIHHBIE

64 peakuuu. BaxHenme OKUCIuTenu u
BOCCTaHOBUTENH
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC

65 peaknuy. BakHelme OKHCIUTENN U
BOCCTaHOBUTENH
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC

66 peaknuu. BakHelme OKHCITUTENN U
BOCCTaHOBUTEIH

67 Mertoa 571eKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
OanmaHca

68 MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OamaHca

69 MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanmaHca

70 DNEKTPOIN3 PACTBOPOB U PACIIIABOB
BELIECTB

7 DNEKTPOIN3 PACTBOPOB U PACIIIABOB
BELIECTB

79 DNEeKTPOIN3 PACTBOPOB U PACIIIABOB
BELIECTB

73 Pemenwue 3a1a4 pa3nudyHBIX TUIOB

74 Pemrenne 3ana4 pasiauyHbIX TUIIOB




75

Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

76

CucreMaruzanys 1 0000IeHrE 3HAHUI 110
Teme "XuMHuuecKue peakiun"

77

CucreMaruzanys 1 00001IeHe 3HaHUHI 110
Teme "XuMHuuecKue peakiun"

78

KontponbHas padota nmo teme "XumMudeckue
peakuu"

79

[Tonoxenue HemeranoB B [lepuonuueckoit
cucreMe XuMuueckux snementos /1. U.
MenieneeBa 1 0COOEHHOCTU CTPOEHUS UX
aToMoB. PU3MUECKUE CBOIICTBa HEMETAIIIIOB

80

[Tonoxenne Hemerauios B [lepuoanyeckon
CHUCTEME XUMUYECKUX diemMeHToB [I. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. DH3nUecKre CBOMCTBA HEMETAIIIOB

81

AnoTponusi HEMETAUIOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

82

AnoTponusi HEMETAUIOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposa)

83

Bogopon: nonyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ 'napuabl

84

Bogopon: nonyuenue, Gpusndeckue u
XUMHYECKHE CBOMCTBA. [ 'napubl

85

I'anmorensl: HaXOXACHHUE B npuponae,
CITIOCOOBI MOJIy4YCHMU, (I)I/I3I/I‘-IGCKI/IC n
XHUMHUYECKHE CBOMCTBA

86

["anmoreHsl: HAXOXKICHHUE B IPUPOJIE,
CIocoOBI MOTydeHus, Pu3ndeckne u




XHMHYECKHE CBOMCTBA

87

["anoreHbl: HaX0XIEHUE B IPUPOJIC,
CrocoObI MoJTydeHus, pu3nyeckue u
XUMHAYECKHE CBOWCTBA

88

l"anorenoBonopoasl. Baxknenue
KHCJIOPOJICOACPIKAIIIE COSTUHCHUS
rajJloreHoB

89

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJCOAEPKAIINE COETUHEHUS
rajJoreHoB

90

JlabGopaTopHbIe B MPOMBIIIICHHBIE CIIOCOOBI
MOJy4eHUs ranoreHoB. [I[pumenenne
rajIoreHoOB U UX COEIUHEHUN

91

JlaGopaTopHbie U TPOMBIIIUIEHHBIE CITOCOOBI
IMOJIYUCHU A IraJIOTCHOB. HpI/IMeHeHI/Ie
TraJIOr€HOB M UX COEAMHEHUN

92

ITpakTruyeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"T"amorensr"

93

Kucnopoa: nabopatopHbie u
MIPOMBIIIICHHBIE CITOCOOBI MOTyYSHHUS,
¢dusnyeckre 1 XuMuueckue cBoiicrsa. O30H.
[IpumeneHne KucIOpoaa U 030Ha

94

Kucnopon: mabopatopusie u
IMPOMBIIIJICHHBIC CIOCOOEI IMOJIYyYCHHH,
¢busnueckre U XxuMuyeckue cporicta. O30H.
IIpumMeHeHMEe KuCI0poaa U 030Ha

95

OKCHUIbI M IEPOKCUIBI




96

OKCI/I,I[H " IIEPOKCHUbL

97 Pemenue 3amay pa3aMvHBIX THIIOB
98 Pemenue 3amay pa3aMvHBIX THIIOB
Cepa: HaXOXKJIEHUE B MPUPOJIEC, CITOCOOBI
99 MoTydeHus1, GU3NIECKUE U XUMUICCKHE
CBOMCTBa
Cepa: Hax0XKJICHHE B MPUPOJIC, CITIOCOOBI
100 MoJIydeHus, GU3NYECKUE U XUMUYECKHE
CBOMCTBa
101 CepoBonopon, cyabhuabl
102 CepoBonopon, cyabhuabl
103 Kucnopoacoaepikaniiue COeTMHEHHS CEPHI.
Oco0eHHOCTH CBOMCTB CEPHON KHCIOTHI
104 Kucnoponacoaepxaiue coeIMHEHHSI CEPBI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI
105 Kucnoponacoaepxaiue coOeIUHEHUSI CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KUCIOThI
[IpakTuueckas paborta Ne 5. Pemenue
106 IKCIIEPUMEHTAIIbHBIX 3a7a4 1o Teme "Cepa u
e€ coequHeHUS"
A30T: HaXOKJIEHUE B TIPUPOJIE, CITOCOOBI
107 MOJIy4eHus, PU3NUYECKUE U XUMUYECKHE
CBOMCTBA. AMMUAK, HUTPH/IBI
A30T: HaXOKJIECHUE B TIPUPOJIE, CITOCOOBI
108 MONTyYEeHHUsI, PU3UICCKUE H XUMHUIECKHE
CBOMCTBAa. AMMUAK, HUTPUJIbI
109 Kucnoponacoaepxkaiiue coequHEHHS a30Ta.

Oco0EHHOCTH CBOUCTB a30THOM KUCJIOTHI




Kucnoponconepskaniue coeTMHEHHS a30Ta.

110 . .
Oco6eHHOCTH CBOMCTB a30THOM KUCIIOTBI

111 Kucnopoaconepxaiue coeiuHEeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI

112 [IpuMeHeHue a30Ta U €ro COeAMHEHUN.
A3oTHbIE y100peHus

113 [IpumeHeHue a30Ta ¥ €ro COeAUHEHUI.
A3oTHbIe y100peHus
docdop: HaxokKAEHUE B IPUPOJIE, CIOCOOBI

114 MOJTy4YeHHUsI, PU3NICCKUE U XUMHYECKHE
cBoricTBa. @ochuast u hochun
docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI

115 MOJTy4YeHUs, PU3NIECKUE U XUMHUECKHUE
cBoiicTBa. @ochunpl u pochun

116 Oxkcunsl hocdopa, pochopconepxarme
kucnoThl. Conmu pocopHOIN KUCTOTHI

117 Oxkcunnl hocdopa, pochopconepxarire
kucnoTbl. Conmu pocopHOI KUCTOTHI

118 [Tpumenenue pocdopa u ero coenMHEHUIA.
dochopubie yIoOpeHus

119 [Tpumenenue pochopa 1 ero coeAMHEHUH.
dochopubie yIoOpeHus
ITpakTuyeckas padora Ne 6. Pemenue

120 JKCIIEPUMEHTAJIBHBIX 334a4 10 TeMe "A30T U
docdop u ux coequHeHU"
VYraepon: HaX0XEHUE B IPUPO/IE,

121 JUIOTPOMHbBIE MOAU(pUKAIUK; pU3nUecKue u

XHUMHUYCCKUC CBOfICTBa, IIPUMCHCHUC




VYriepoa: HaX0XACHUE B IPUPOJIC,

122 AJUTOTPOITHBIE MOTU(PUKALINH; PU3HICCKUE U 1
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

123 Oxcun yriepoaa(ll), okcun yriepoma(1V), 1
YTOJIbHASI KMCIIOTA U €€ CONH

124 Oxcun yriepoaa(ll), okcun yriepoma(1V), 1
YroJIbHast KUCJI0TA U €€ COJIU

125 Pemenue 3amay pa3aMvHbBIX THIIOB

126 Pemenue 3amay pa3aMvHBIX THIIOB
Kpemuuii: HaxoxxJ1eHUE B IPUPOJE, CIIOCOOBI

127 MoJIydeHusi, GU3NYECKUE U XUMUUECKHE 1
CBOMCTBA
Kpemuwuii: HaxoxaeHHE B IPUPOJE, CIIOCOOBI

128 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE 1
CBOMCTBA

129 Oxcun kpemuusi(1V), kpeMHueBast KUCIIOTa, 1
CHITUKATHI

130 Oxcun kpemuusi(1V), kpeMHueBast KUCIIOTa, 1
CHJTUKATHI

131 [IpuMeHeHne KpeMHUS U €T0 COCTNHEHUM. 1
Crexi10, ero noiay4eHue, BUbl CTeKIa

132 [IpuMeHeHne KpeMHUS U €T0 COCTNHEHUM. 1
Crexi10, ero nojgy4eHue, BUbl CTEKIIa

133 Pemrenue 3aiay pa3nuyHbIX TUIIOB 1

134 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 1

135 Pemenue 3amay pa3nuvHBIX TUIIOB 1

136 CucreMmaruzanys 1 0000IIeHe 3HAHNUHI 110 1




TeMe "Hemeraminr"

CucreMaruzanys 1 0000IeHrE 3HAHUI 110

137 " \ 1
teme "Hemeramibl

138 CucreMaruzanys 1 00001IeHe 3HaHUHI 110 1
teme "Hemeramibr"

139 Kontponbnas padota nmo teme "HemeTamibr" 1

140 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI, 1
KOPPEKIHSI OIIHOOK
[Tonoxxenue metanios B [lepuoauyeckoii

141 CHUCTEME XMMHYECKHX JJIEMEHTOB. 1
Oco0eHHOCTH CTPOESHUS STEKTPOHHBIX
000JI0YEeK aTOMOB METAJLJIOB
[Tonoxenne meramios B [lepuognyeckoin

142 CHCTEME XUMHUECKUX DIIEMEHTOB. 1
Oco0eHHOCTH CTPOEHUS SJEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

143 OO6mue Gpuznueckre CBOMCTBA METAIIOB. 1
[IpuMeHEeHHE METAIIOB B OBITY U TEXHUKE

144 OO6mue Gpuznueckre CBOMCTBA METAIIOB. 1
[IpuMeHeHre METaIIOB B OBITY U TEXHUKE

145 Crnnasel MetaiioB. Koppo3ust meranios 1

146 Crnnasel MetaiioB. Koppo3ust metasioB 1

147 Pemrenne 3ama4 pa3nuyHbIX TUIIOB 1

148 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 1
DNEKTPOXUMHUYECKUI DS/l HAPSIKEHUN

149 MeTauioB. O0IIMe CIOCOOBI MOTyYEHUS 1

METAJlJIOB




150

DJIEKTPOXUMHUYECKUH Psijl HAITPSYKSHUI
MeTauioB. O01IMe CIOCOOBI MOTyYeHUS
METaJIJIOB

151

OO6mras xapakreprucTuka MmetayuioB |A-
rpynmnsbl [leproanueckoi cucTemMsl
XMMHYECKHUX 31eMEHTOB. HaTpuil u kanmii:
MoJTydeHue, PU3NICCKUE U XUMUICCKIEC
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

152

OO0mmas xapakrepucTuka Metamuion |A-
rpynisl [lepruoaudyeckoit cuctemsl
XUMHUYECKUX ieMeHTOoB. Hatpuii n kanuii:
noJiyueHue, GU3nYecKkue 1 XuMHUIECKHe
CBOMCTBA, IPUMEHEHNE NIPOCTBIX BEILECTB U
HUX COeIUHEHUN

153

Oomas xapakrepucTtrka Metayuion |1A-
rpynmnsl [leprondeckoi CuCTeMbI
XMMHYECKHX 3JIEMEHTOB. Maruuii u
KaJIbLUI: TIOJy4YeHue, pusndeckue u
XUMHUYECKHE CBOICTBA, TPUMEHEHNE
IIPOCTBIX BEIIECTB U UX COENMHEHUN

154

O6mras xapakrepuctruka metayio [A-
rpynisl [lepuoaudeckoit cuctemsl
XUMHUYECKHUX 3JIEMEHTOB. Maruui u
KaNbIUi: Tony4YeHune, Gu3ndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUHN

155

JKécTkocTh BOMIBI M CTIOCOOBI €€ YCTpaHESHHS

156

KécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS




157

ATIOMUHUI: TIONTy4YeHHe, PU3nYecKne u
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

158

ATIOMUHUI: TIONTy4YeHHe, PU3nUecKue u
XUMHUYECKHE CBOICTBA, TPUMEHEHUE

159

AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCHUIA ATIOMUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHHMS, UX
MIPUMEHEHHE

160

AmdoTepHbIe CBOWCTBA OKCHA U
TUAPOKCHUIA aJTIOMHUHMS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMS, UX
IIPUMEHEHHE

161

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

162

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

163

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

164

[IpakTuueckas padora Ne 7. Pemenue
HKCIEPUMEHTAIBHBIX 3314 110 TEME
"MeTaJibl TJ1aBHBIX oArpymnmn"

165

OO6m1ast XxapakTepruCTUKa METAIIJIOB
no6ouHbIX noarpymm (b-rpymm)
[lepruonnyeckoil cuCTEMbl XUMHUYECKUX
3JIEMEHTOB

166

OO11ast xapakTepUCTHKa METaJIIOB
no06ouHbIX noarpymn (b-rpymm)
[lepruonnyeckoil cuCTEMbl XUMHUYECKUX
3IIEMEHTOB

167

®u3nYeCKre U XMMUYECKHE CBOMCTBA Xpoma

n €ro COG,I[PIHCHPIP'I, X IPpUMCHCHUC




168

dusndyeckre ¥ XMMUUECKHE CBOMCTBA XpoMa
u €ro CO€,I[HHCHHI>'I, X IpUMCHCHUE

169

Baxuerime coeMHEeHUs Maprasiia.
[TepmaHTraHaT Kaaus, €ro OKUCIUTEIbHBIC
CBOMCTBA

170

Baxuerime coeMHEeHUs Maprasiia.
[lepmanraHaT Kaausi, €ro OKUCIUTEIbHBIC
CBOMCTBA

171

Baxwnerime coeMHEHUs Maprasiia.
[Tepmanranat kayus, €ro OKUCIUTEIbHbBIC
CBOMCTBA

172

dusnueckue U XUMUYECKHIE CBOMCTBA
xKenes3a u ero coennHenuil. [lonyuenne n
IIPUMEHEHNE CILUIABOB XKEJIE3a

173

duznueckre 1 XUMUYECKHE CBOMCTBA
Kesesa v ero coequueHui. [lomyuenne u
IIPUMEHEHNE CILUIABOB XKEJE3a

174

Du3nYecKue U XMMUYECKHE CBOMCTBA MEIU
U €€ COeIMHEHNH, X IPUMEHEHNE

175

Du3nyecKknue 1 XMMUYECKHE CBOMCTBA MEN
U €€ COeIMHEHNH, X IPUMEHEHNE

176

du3znueckne U XMUMUUECKHE CBOMCTBA ITUHKA
n €ro COCHHHCHHﬁ, HUX NPUMCHCHHC.
FI/IJIpOKCOKOMHJ'IeKCI)I OUHKa

177

dusnyeckue 1 XUMHUUECKHE CBOICTBA IIMHKA
Y ero COeTMHEHUH, NX MPUMEHEHNE.
['1apoKkCcoOKOMITIEKCHI ITMHKA

178

[TpakTrueckas padota Ne 8. Pemenue




AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"MeTtasuipl TOOOYHBIX TTOATPYIIT"

179 Pemenue 3amau pa3aMvHBIX THIIOB 1
180 Pemenue 3amay pa3aMvHBIX THIIOB 1
181 Pemenue 3amau pa3aMvHBIX THIIOB 1
182 Pemenue 3amau pa3aMvHBIX THIIOB 1
183 O0600611eHre U cucTeMaTU3alus U3Y4eHHOTO 1
Marepuaia no reme "Metamuib"
184 O0600611eHre U crucTeMaTU3alus U3Y4eHHOTO 1
Marepuaia no teme "MeTamuib"
185 KontposbHas padora mo teme "Mertamibr" 1
186 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI, 1
KOPPEKIHSI OIIHOOK
Ponpb xumun B o0ecrieyeHuN YCTOWIHBOTO
187 pasBuTHa yenosedecTsa. [lonarue o 1
HAyYHBIX METOJaX UCCIIEeIOBAaHUS BEIIECTB
Ponpb xumun B obecrieyeHuN YCTOHIHBOTO
188 pasBuTHA yenosedecTsa. [lonsTue o 1
HAyYHBIX METOJ[aX UCCIICIOBAaHUS BEIICCTB
HaydHble MpUHITUITBI OpTaHU3AIAH
189 XUMHYECKOTO TIPOU3BOICTBA. 1
[TpoMBIIIIeHHBIE CTIOCOOBI TIOTYYCHHS
BaXXHEHIITNX BEIIECTB
HaydHble MpUHITUITBI OpTaHU3aIAH
190 XUMHYECKOTO TIPOU3BOICTBA. 1
[TpoMbIneHHbIe CIOCOOBI TOTYYSHHS
Ba)XKHEUIIINX BEIIECTB
191 XHUMHUYECKOE 3arpsi3HEHNE OKPYKaroIen 1




Cp€Abl v €T0 IMOCICACTBUA

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH

192 Cpezbl U ero MocieACcTBUs

103 XuUMHMs 1 3J0pOBbE YEI0BEKA.
JlekapCTBEHHBIE CPECTBA

104 XUMHUsL U 30pOBbE YETIOBEKA.
JlexapcTBeHHbIE CpeCTBA

105 Xumus nuuy. Pons xumuu B obecrieyeHun
MUILEBOM 6€3011aCHOCTH

196 Xumus nuuy. Pons xumuu B o0ecrieyeHun
MUILEBOH 6€3011aCHOCTH

197 Kocmernueckue u napromepHbie CpeicTBa.
briToBas xumus

108 KocmeTrnueckue n napdromepHbie cpeacTBa.
briToBas xumus
X¥MHs B CTpOUTENBCTBE. BakHelmue

199 CTPOUTENBHBIE U KOHCTPYKIIHOHHBIE
MaTepuaibl
X¥MHS B CTpOUTENBCTBE. BakHelmue

200 CTPOUTENBHBIE U KOHCTPYKITHOHHBIE
MaTepHabl

201 XHMHS B CEIBCKOM XO3SIICTBE.
Opranuyeckre 1 MUHEpaJIbHbIE YA0OpEHHUS

202 XWMHS B CEINBCKOM XO35MCTBE.
Opranuyeckre 1 MUHEpaJIbHbIE YA0OpEHHUS

203 Cuctemaru3zanus u 00001IeHHE 3HAHUH 110
TeMe

204 CucreMaru3anus 1 0000IIeHNE 3HAHUI 10




TEMC

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

204







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

» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., AkunonepHoe ob6iectBo «M3narensctBo «IIpocBelienne»

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A.A., Jlyaun B.B.;
nox peaaknueit Jlyannaa B.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«JIPODA»; AkinonepHoe obmectBo «M3naTenscTBo «IIpocBemieHne»

» Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., JIEBkuH
A.H., Akiinonepnoe obmectBo «M3marensctBo «IIpocBemienne»

* Xumus, 10 xknacc/ Epemun B.B., Ky3zemenko H.E., JIpo3nos A.A., JIlynun B.B.;
noA penakuueit Jlyauna B.B., O011iecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO

«IPODA»; AkunonepHoe obmiectBo «M3narensctBo «IIpocBeiieHne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Xumus B mikose. Hayuno-metoandeckuit s)kypHai. M., [leaTpxumipecc.

2. Xumus.I'azeta «IlepBoe centsaodps». M., U3n. nom «IlepBoe ceHTAOPs».

3. Xomuenko I'. I1., Xomuenko I'.M. 3agaun mo XuMuu Aj1s MIKOJLHUKOB. M.,
[Ipocsemenne, 2008.

4. I'abpuensu O.C., OctpoymoB WU.I'. HacronpHas kaura yautens. Xumus. 10
kiacc. — M.: Jlpoda, 2007.

5. T'abpuensn O.C., bepéskun [1.H., Ymakosa A.A. u ap. KouTposnbsHbie u

npoBepouHbie padboThl Mo xumuu. 10 xknacc — M.: Ipoda, 2003.



6. M'abpuensa O.C., Octpoymos WU.I"., Octpoymona E.E. Opranuueckast xumusi B
TecTax, 3a/adax, ynpaxaeHusax. 10 kimacc. — M.: [Ipoda, 2007.

7. I'abpuensu O.C., ITonomapes C.10O., KaprioBa A.A. Opranudeckas XuMusi:
3agaun u ynpaxsenus. 10 kmacc. — M.: [Ipocsemenne, 2005

8. 'abpuensia O.C., OctpoymoB WN.I'. Xumust 171 NIKOTHPHUKOB CTAPIIAX KIIACCOB
¥ TocTymnarmux B By3bl: Yuel. [Tocooue. — M.: [lpoda, 2005.

9. Xumus (8 - 11 knacc). Buptyansnas nabopatopusi. — Jlabopatopust cucteM

mynbTumenna, Mapl' TV, 2004

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NHTEPHET

http://www.edu.ru/db/portal/sites/res_page.htm
www.openclass.ru/wiki-pages/185609

school-collection.edu.ru/catalog/pupil/

powerpt.ru/prezentacii-po-himiy/
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