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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 oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHUs» B 00pa3oBaTeNbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uiIbHOrO OOy4YeHHs, MPU3BAHO OOECHEUYHUTh OO0IIE00PA30OBATENbHYIO U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSIETCS OJTHON M3 MPUOPUTETHBIX AUCITUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  HMHTEpPIPETAlMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUU K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U PA3BUTHUS 00YUaIOIIMXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OMpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEIIBHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET MHBAPHAHTHOE NPEIMETHOE COJAep)KaHHe, 00sa3aTeNbHOE
JUIS W3y4yeHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKke 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 TMpefeilaMyd YCTAaHOBJIECHHOM MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentyainbHbIMM mosiokeHuamu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  3TalnoM  MOJYyYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3yueHHE TMpeaMeTa «XUMHsD» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclldpeHHe W  YIUIyOJIeHHe TEOpPEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonansHoro oopasoanus. Hapsiay ¢ 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 COLMANBHOTO Pa3BUTHS OOydarommxcs, Ha (popMHUpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3aluu y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
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» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHUECKOE [OMNOJHEHUE, IO3BOJISIOLIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJICHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojiHgeTcs  (PopMHpOBaHMEM  MPEIACTABJICHUN 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PeaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSIHUE CMEXHbIE IIpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO ke BpeMsa B COAEpKaHMM IpeaMeTa Il KIACCOB XWUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IPUMEPY, TaKue
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
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
MEXIIPEIMETHBIX CBS3SIX C YYEOHBIMM MpEIMETaMH, BXOJAIIMMU 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 M CpeAHEro ooimero oopazoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YriayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUsI U OOILEH KyJbTypbl U€IOBEKa, a TaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUH, 3aKOHOB M TE€OPUM XHWMHWH, COBPEMEHHBIX IPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JAUCIIEPCHBIX CUCTEMax, 00 00muX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BAHUEM H  IepepabOTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JICATEITBHOCTH M MTOBCETHEBHOM JKHU3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTAHUE YOEXKAECHHOCTH B TIO3HABAEMOCTU SIBICHUM MPUPOIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHMIO W TIO3HAHUIO, 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 OOpa30BaHUIO 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 KYJIBTYPhI, TPUOOPETEHHE ONbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE cpeqiHero odmiero oopasosanus, coctaisieT 102 yacos: B 10 kimacce — 68
yaca (2 gaca B Heento), B 11 knacce — 68 yaca (2 yaca B HEZEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE 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-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae 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 ME30MEpPHBIN 3P PEKThI).

[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 MPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMosiornueckuii psj ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmysna, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, 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 AJKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBA3M, MOJIMMEpU3alMu U OkucieHus. [IpaBmio MapKOBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
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 NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOMHYIO CBA3b. CIIOCOOBI 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€H30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHUs] B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUJIbHBIX pPAJUKAIOB, KapOOKCHIJIbHOW,
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 nepepadorku. CrocoOsl nepepaboTku HePTH:



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

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHd. B3auMoaelcTBHE IUTaJIOTCHAIIKAHOB C MarHue€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 YIIEBOJOPOAOB (PACTBOPUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJIOPOJAa B OPraHUYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaepxaime opranuyeckue coeJHHECHUS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBA3M MEXAY MOJIEKYJIAMH CIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJy4YeHHs W NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3AaMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKHUMH KHCIOTaMH, KayeCTBEHHAs pEaKluss Ha MHOTOaTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THUIPOKCOTPYHIBI H
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



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

KapOoHWIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHUCIIEHHUE albJIern0B, KAUYECTBEHHbIE PEAKIIMHM Ha aJlbJIECTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BomOpoaHbIE CBSI3U 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. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrIocoObl OTYyYEHUS 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, pU3nyecKkue 1 XUMUYECKHE CBOMCTBA KUPOB: THIIPOJIU3 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.

OOwas xapakTepucTka yrieBooB. Knaccudukanus yriaeBonos (MOHO-, AH-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YUACTUEM CIIMPTOBBIX U albIAETUIHON
rpynn, COUPTOBOE W MOJIOYHOKHCIIOE OpokeHue. lIpuMeHeHuwe TIIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eumtoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIN3, MOJyyeHUe >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 CIIMPTA B ANbJAETUJ HA PACKATIEHHON MEIHOM 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 KHUCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPoUu3BOJHbIE amMmMmHuaka. Krnaccudukanus aMHUHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBAa anu(aTHYECKHUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE 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] M NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHWUIMHA U3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTaenbHbIe MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJHUKOHICHCALUHU, O0pa3oBaHUE TMENTHIHOM CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEepUMEHTANIbHbBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpEBpaIleHUIl:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



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

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMple IOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBSA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHTHS: SBJICHUE, HAYYHBbIN (akT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHHWE, OEJIKH, YIJIEBOABI, JKUPbI, HYKJICHHOBBIE KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KNIACC OBILIAA U HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
DJNEeKTpOHHBIE KOHPUTYPALIMY aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOTrO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, SJIEKTPOHHbIE KOH(QUIYypallUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U llepuoandeckas cucreMa XMMAYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOHA U llepronnyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
INPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynmaM H IepuoaaM. 3HAYCHHE
nepuonueckoro 3akoHa /.M. Menneneena.

Xumuyeckass CBs3b. BHIBI XUMHUYECKOW CBSA3U: KOBAJEHTHAsl, HOHHA,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAaEMOCTh KOBAJICHTHOW CBsA3U. KpaTHbeie cBsa3u. BopoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HAa IPUMEPE COECIUHEHMIM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeyb, JIMTAaHAbl. 3HAUCHHE KOMIUIEKCHBIX COEIMHEHUM.
[ToHsITHE O KOOPAMHALIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIDHOTO W HEMOJIEKYJSIDHOTO — CTpOE€HUA.  Tumb
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J10Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsl KOHIIEHTpalus. HacblllleHHbIEe U
HEHACBILLEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucranminoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOpPraHUYECKUX BEIECTB. TpUBUATIBHBIC
Ha3BaHMS OTJEJBbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakiuii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHUS MAcChl BELIECTB; 3aKOH COXPAHEHHUS U MPEBpaLCHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

O6paTtuMble U HeOOpaTUMbIEC peaklui. XuMHueckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuueckass auccorumanus. CuiabHble U clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

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

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3lIoKEHWE TMEPOKCUIA BOIOPOJAa B IMPUCYTCTBUM KATAIM3aTOpPa, MOJAEIH
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[lonoxxenne HemeTtaioB B Ilepmoandeckor CcUCTEME  XMUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilonydyenue, ¢gusndeckue M XMMHUYECKHUE CBOMCTBA: PEAKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTEJbHBIE CBOWCTBAa. ['mapuisbl.
TornrBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHUYECKUE CBOWCTBA. ['asioreHoBOAOpOABl. BaxkHenne KuCIopoacoAepKaIINe
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

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



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepbi(1V), oxcua
cepol(V1). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEepHOM KUCIOTHIL. [IppuMeHeHne cephl U €€ COCTUHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
yA0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAe. AJIOTPONHBIE  MOAM(PHUKALUU.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0Opa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEHIECTB, OOPA30BAaHHBIX YIIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHMs, (U3NUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenue Meramwios B Ilepuonnueckoid cucTeMe XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM PpsAll  HampsbkeHuit  metamwioB.  OOmme  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX DJJeMeHToB. Harpuit u kanuii: mnomydeHue, ¢GUMYECKUE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHYECKUE CBOWCTBA, INPHUMEHEHHUE IMPOCTHIX BEIIECTB M HX COCAUHECHUM.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHU: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOounbix mnoarpymnn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

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

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duznyeckre U XUMUYECKHUE CBOMCTBA >Keje3a U ero coeluHeHuil. OKCHpbI,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Toayuenune u npuMeHeHue xKene3a
U €ro CILIABOB.

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

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, docdopa, xkene3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKI[MM HAa HEOPTAHMYECKHE aHUOHBI, KATUOH BOJOPO/Ia
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O Hay4YHbIX MeETOJaxX TIO3HAHUS M METOJIOJOTUU HAY4YHOTO HCCIICIOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIid XMMHUYECKOTO MPOU3BOACTBA. [IpombliiieHHbIE
CrocoObl TOTYYEHUsI BaXKHEUIIIUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuieHHbIE CITOCOOBI TOJIYYeHUSI METAUIOB U
CIUIaBOB. XMMHUECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIE/ICTBUSI.
Ponps xumMuu B 00ecrieueHr YJHEPreTUUECKON OE30MTaCHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

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



Kocmetnueckne u mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuia
0€30MacHOr0 HCIMOJb30BaHU TMPENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

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

XuMus B CEIbCKOM X034icTBe. OpraHu4ecKre 1 MUHEpaIbHbIC YI00OPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Matepuainsl asis 31eKTpoHUKU. HanotexHomoruu.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BbEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMHU BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIIH OHO W3
BEIIIECTB HMMEET IMpuMecH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuuu, €ciau OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpA C OMNPEACIEHHOU
MAacCCOBOM JOJIEM PAcCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJA W MOJAPHOU
KOHIICHTpAIIMX BEIIECTBA B pPacTBOpe, JOJIM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HW3YYECHUH OOmEed
HEOpPraHUYeCKOW XUMHUH B 11 Kiacce OCyIIECTBIAETCA YEPE3 UCIIOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUH, IPUHATHIX B OTACIIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01muMe ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalys, MepuoIudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBAa, HJICAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buosnorusi: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboIMU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB M TOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC TOPOJIBI, TIOJIE3HBIE UCKOTIAeMbIE, TOTLIIMBO,
pecypcehl.

TexHoMorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI TPOMBIIIJIEHHOCTb,
dapmareBTUUECKAS MPOMBIILICHHOCTb, MIPOU3BOACTBO KOCMETHUYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[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 pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYNE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1M U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEM,
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 DKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€YECTBEHHON XMMUM;

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;



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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

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

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

4) popmMupoBaHUS 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,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBLHOCTH;

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

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUECKUX 3ajad
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 WHIMBHAYaJbHOW TPACKTOPUHU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOMIICHUS K TPHUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

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



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAIMOHAIBHOTO NPUPOOTOJIb30BAHHUS;

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

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

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY’KalollleM MUpE Kak O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHON KYJIBTYpbl, B pPEUICHUH TJI00ATbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOANIUX B HEM U3MEHEHUHN, YMEHUS JiejaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

HWHTEpeca K O3HAHUIO, UCCIIEI0OBATEIIbCKOMN AeATEIbHOCTH;

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

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



METANIPEAMETHBIE PE3YJIBTATBI

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

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

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHbBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIIBHOCTU 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 OCHOBAHUS M KPUTEPUU JJIs KJIacCU(PHUKAIMU BEIIECTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MpH PElIeHWH Y4eOHBIX IMMO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O TO3HAHUS BEUIECTB M XUMHUYECKUX
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 MCCIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 3aJay, HPUMEHEHUIO pa3JInYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHMBATh eé JOCTOBEPHOCTh 17§
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMBIT MCHOJB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKOM uH(pOpManuen: MpUMEHATh MEXIpeAMeTHble ((pusnyueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a/1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY}KI[36MOI‘/JI TEMBI B X0J€ JUajora U/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMH IPHU BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBaTh MpEIaraéMblii  aJlfOPUTM JACUCTBUM mpu
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUN, BUIBI ACSATEIbHOCTU
[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

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHs»
OTpaXXaroT:

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



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJloBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpuAu3alusg AaTOMHBIX OpOuTaneil, HWOH, MoJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHUCTIOPOJI- M a30TCO/AEPIKAIIME OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHIMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIWHCHHS; TCOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3BIK XMMHUH, MHPOBO33PEHUYCCKHUE 3HAHUSA, JIS)KAIINE B OCHOBE
MOHUMAHUS MIPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIM U Me30MEpHBIN 3dekTor, opueHTanTsl | u Il pona);
dakToNoTUYECKNEe CBEACHHS O CBOICTBAaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TTepepadboTKu HePTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHITHS MPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COCAUHECHUN;

chOpMHUPOBAHHOCTH YMEHHUIA:

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

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUHA  TOCPEJICTBOM  COCTABJICHHS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEAICTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOIYOJ, TJIUICPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MAaJTbMUTUHOBAS KUCIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

cOPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKCHHUSI TEOPHUU CTPOCHHSI
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH pa3IUYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKWHOB, apPOMAaTHYECKHUX YTJICBOJAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yTiIeBOAOB (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
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3aMMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yrojb), CIOCOOBI €ro mepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

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

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



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS M3Yy4YECHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHl MO XUMHUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMUMHUYECKOU
GbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIC 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TIJIAHUPOBATH U TPOBOJIUTH
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 COOIOJACHUEM MPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

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 TOKCHUYECKOTO JEWCTBUSI Ha >KUBBIC OPraHU3MBI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM 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 €CTECTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeH KyJbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBAJIGHTHAs, WOHHAs, MeETa/NInYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHW3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHS HPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBuansHble Ha3BaHUS OTAEIBHBIX
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 OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIUU 10 PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

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

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE DSHEPreTUUYECKHE COCTOSIHUS 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 JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIU3a;  PeaKuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTU YEJI0OBEKa U B TIOBCEIHEBHOM 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 yMEHHUS TMPOBOAUTH pPACUETHl: C HCIOJIb30BAHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HA4YEeHUS BOJOPOJHOrO IMOKa3aTessli pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OmpeneIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKIACHUE KaUeCTBEHHOIO COCTaBa HEOPIaHMYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMH M JIA0OPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocyoM u 1abopaTopHBIM O00OpyJOBaHUEM, OOpaIIeHHsi C BEMIeCTBAMH 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
Cpeapl W JOCTHKEHUA €€ YCTOMYMBOIO Pa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UCTOUYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaInio, mepepadbaTpiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
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Paznea 2. Yraesogopoasl
91 [IpenenbHbIE YTIEBOJOPOIBI — aJTKaHBI, 4
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59 HenpenenbHble yriieBOAOPOIbI: aJKEHBI, 9 1
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26

4.1 ‘ AmuHbl. AMUHOKHCIIOTHL. benku 9
Wroro no pazueny 9
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 ‘ BricokoMoOneKysipHbIE COSAMHEHMUS 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 8
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 6 1
' BEIIECTB
1.3 XHUMHYECKUE PEaKIUN 9 1 3
Hroro mo pazueny 23
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmeramist 23 1 3
2.2 Meranbl 18 2
Hroro no pazneny 41
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHKS B XUMUH. XUMUS U 4
' KHU3Hb
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 8




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KonTpoabu
ble paboThI

IIpakTHyeck
ue padoTsl

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpenMeT 1 3HaUYE€HHE OPraHUYECKON XUMUH,
MPEACTABICHUE O MHOTOOOpa3uu OPraHUuYECKUX
COEIMHEHUU

SHGKTpOHHOC CTPOCHUEC aTOMa yriiepoaa

(ocHOBHOE U BO30YXKIEHHOE COCTOSHUSA).
BasieHTHBIC BO3MOXHOCTH aTOMa yIiiepoia

XuMHudecKkas CBI3b B OPraHu4€CKuX COCINHCHUAX.

MexaHnu3mbl 00pa30BaHUs KOBaJIEHTHON CBSI3H,
crocoOBbl pa3phiBa CBsA3EH

Teopust cTpoeHUsI OPraHUYECKUX COETMHEHUN A.
M. byrnepoBa Buasl n3oMepuu: CTpyKTypHas,
POCTPAHCTBEHHAs. DIEKTPOHHBIE AP(PEKTHI B
MOJIEKYJIaX OPraHUYECKUX COEANHEHNN

[IpencraBnenue o kKIaccUPUKANA U
cucrematrueckas Homenkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHu4eckoi XuMuu

AJKaHBI: TOMOJIOTHUECKHH psiji, oOmas Gopmyna,
HOMEHKJIaTypa U U30MEpHs, FTEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
du3nyeckrue U XUMHUUECKHE CBOMCTBA aIKaHOB




Haxoxnenue ankanoB B npupoze. CriocoObl
TIOJTyYCHUS ¥ IPUMECHEHHE ATKAaHOB

10

11

Huknoankansl: oomas Gpopmyiia, HOMEHKIATYpa U
U30MEepHsl, 0COOCHHOCTH CTPOCHHS U XUMHUYECKUX
CBOWCTB, CITOCOOBI MOJIy4EHUS U IPUMEHEHHE

Penrenue pacuéTHBIX 3a7a4 Ha ONpPEIEICHUE
MOJIEKYJISIPHOU (OPMYJIBI OPraHUIECKOTO
BEIIECTBA [0 MACCOBBIM JIOJISM aTOMOB DJIEMEHTOB,
BXOAIIUX B €0 COCTAaB. CI/ICTCMaTI/I3aHI/I$I nu
0000111eHNEe 3HAHNI IO TEME

AJKeHBI: TOMOJIOTHYECKH psif, o0imas ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
cTpoeHue Mosekya. CTpyKTypHasi ¥ LIUC-TpaHC-
n30MepHUsl aJIKeHOB Perienre pacu€THbIX 3a/1a4 Ha
orpeziesieHue MOJIEKYIIpHOU (hopMyIIbI
OpraHMYECKOro BEIleCTBa

12

13

14

®u3nuecKue 1 XUMHUECKHE CBOMCTBA aJIKEHOB.
[TpaBusio MapkoBaukoBa CriocoObI MOTyYEHUS U
MIPUMEHEHUE aJTKEHOB

[Tpaktuyeckas padora Ne 1 mo teme "[lonyuenue
ATUJIEHA U U3yYEHHUE €r0 CBOMCTB"

AnKagueHsl: ConpsKEHHbIE, U30JUPOBAHHBIE,
KymyiupoBaHHbIe. OCOOEHHOCTH JEKTPOHHOTO
ctpoenusi CriocoObl MoTyyeHHs U IPUMEHEHUE
QJIKaTUCHOB

15

16

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX JTUEHOB

AJKUHBI: TOMOJIOTHYECKHH psifl, 00mas hopmyia,
HOMEHKJIaTypa, AJIEKTPOHHOE U POCTPAHCTBEHHOE




CTPOEHHUE MOJIEKYJI, PU3NUYECKUE CBOHCTBA

XUMHYECKHE CBOMCTBA aIKUHOB KauecTBEeHHEBIE

v peakLuy Ha TPOMHYIO CBSA3b
CriocoObI nostyyeHust ¥ NPUMEHEHNE aJIKUHOB

18 Pemenue 3ana4: pac4€Thl 10 ypaBHEHUIO
XUMHUYECKON PEaKINU
ApeHBI: TOMOJIOTHYECKUH psiJl, o01Ias popmyna,

19 HOMEHKJIaTypa. JJIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJ OeH30J1a U TOIyoja, UX
¢du3nyeckre CBONCTBA
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

20 3aMCIICHUS, PEAKIIUU IIPUCOCTUHEHUS, OKUCIICHHUE
roMOJIOTOB OeH301a

21 Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA

22 CriocoObI nostyyeHust 1 IpUMEHEHNE apeHOB
Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHHE

23 MOJIEKYJISIPHOUN (POPMYJIbI OpraHUYECKOTO
BEILECTBA

24 I'eneTnyeckas CBA3b MEXKAY pa3InYHBIMU
KJIACCaMH YTJIEBOJOPOIOB

55 [Ipupoaustii raz. IlonyTHble HEPTAHBIE Ta3bl
KamMeHHbI# yronb 1 MpoyKThl €ro nepepadoTKu

26 Hedtp u ciocods! e€ nepepadbotku. [Ipumenenue
MPOJYKTOB NepepadboTku HedhTH
l"asioreHonpon3BOAHBIE YIIIEBOAOPOIOB:

27 AJIEKTPOHHOE CTPOCHUE; PEAKIIUU 3aMEIECHUs
raJloreHa

28 JlelicTBUE mIeno4ei Ha TAJIOTEHIIPOU3BOAHBIE.




BsaumonelicTBrue qurajoreHajaKkaHOB ¢ MarHUEM U
LIUHKOM

29

30

31

2

[IpenenbHbIE OTHOATOMHBIE CTUPTHI:
TOMOJIOTHUYECKUH psij, oOmiast popmysia, CTpoeHUE
MOJIEKYJI, U30MEpPHsI, HOMEHKIATYpa,
Kiaccudukanus, Gu3ndecKue CBOMCTBa

XHUMHUYECKHE CBOMCTBA IpCaC/IbHBIX OATHOATOMHBIX
CIIUPTOB

32

33

34

CriocoObI mosTydeHus 1 IPUMEHEHNE OJHOATOMHBIX
CIIUPTOB

[TpocTsie 3¢upbl: HOMEHKIIATypa U U30MEPHS,
0COOCHHOCTH (PU3NYECKUX U XMMHUYECKUX CBOWCTB

MHoroaToMHEIE CIIUPTHBIL: 3TUJIICHTJIIMKOJIb U
TIIMIEPHUH, UX (bI/I3I/I‘IeCKI/Ie 1 XUMHUYCCKHUC
cBoiicTBa CriocoObI MOJIYUCHUA U IPUMCHCHUC
MHOTI'0OAaTOMHBIX CITUPTOB

35

DeHoJI: CTPOCHHUE MOJIEKYITBI, (PU3UIECKHE
cBoicTBa. TOKCHYHOCTH (heHOIIa

36

37

38

Xumudeckue cBoicTBa henona CrocoObt
MOJIyYeHUs U MpuMeHeHne peHona

[IpakTuueckas pabora Ne 2. Pemenue
AKCIIEPUMEHTANIbHBIX 33a4 1o Teme "CrnupTsl U
benonsr"

AJBIETH/IBI M KETOHBI: 3JICKTPOHHOE CTPOCHHE
KapOOHHUJILHOM TPYIIIBI; TOMOJIOTUYECKHUE PSIJIBI,
oOmras popmyna, ©30Mepusi 1 HOMEHKIIATypa

39

Anbaeruipl ¥ KeTOHBI: (U3HYECKUE CBOMCTBA;




pPCaknu MpUuCOCANHCHUA PeaKI_II/II/I OKHCJICHUA U
KauC€CTBCHHBIC PCAKIIUHN aJIbACTHUI0B 1 KETOHOB

40

41

42

CriocoObI MOTy4eHUs albJICTHI0B U KETOHOB

OaHOOCHOBHBIE MpefieNibHbIe KapOOHOBBIE
KHUCIIOTBI, 0COOEHHOCTHU CTPOCHHS UX MOJIEKYII
H3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT,
ux (pusmveckre CBONCTBA

XHUMHUYECKHE CBOMCTBA IpCaACIIbHBIX
OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT

43

44

45

46

Oco0eHHOCTH CBOICTB MypaBbHUHON KUCIIOTHI.
MHuoroo0pa3ue kapOOHOBBIX KHCIIOT

Oco0GeHHOCTH CBOWCTB: HENPEIENIbHBIX U
apOMaTUYECKUX KapOOHOBBIX, AMKAPOOHOBBIX,
TUIPOKCUKAapOOHOBBIX KUCIOT. [IpencraBurenu
BBICIINX KapOOHOBBIX KHCIIOT

CniocoObI MoTy4eHus U MpUMEeHEeHHEe KapOOHOBBIX
kucnot [ToHsATHE 0 MPON3BOAHBIX KAPOOHOBBIX
KUCJIOT

CrnoxHbIe 3(OUPHI: TOMOJIOTHYECKUHN Psifl, 00IIast
dbopMmyna, n3oMepusi U HOMEHKIIaTypa

47

®dusnyecKkue 1 XUMHIECKHE CBOMCTBA 2(PUPOB
Pemenue pacu€THbIX 3a/1a4: 0 YPaBHEHUIO
XAMHUYECKOW PEaKIu, Ha ONPEIECICHUE
MOJIEKYJISIPHOH (POPMYITBI OPTaHHYECKOTO
BEILIECTBA

48

[TpakTuueckast padorta Ne 3. Pemenue
SKCTIEPUMEHTAIBHBIX 3a7a4 1o Teme "KapOoHoBbIe
KUCIIOTHI. CitoxHBIE d(puphI"”




49

Kupsl: ctpoenue, Gpusndeckne U XUMHIECKUE
cBoricTBa (Traposn3) OCOOEHHOCTH CBOMCTB
KHPOB, COJIEPKAIUX OCTATKU HETIPEIEITbHBIX
KUPHBIX KKCIOT. JKUPBI B IpUpoie

50

Mpbi1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
Morolee aciicrBue. [loHaTHE 0 CHHTETHYCCKUX
moromux cpenctax (CMC) I'enernueckas cBsI3b
YIIIEBOIOPOAOB U KUCIOPOICOAEPKAIINX
OpPraHWYECKUX BEIIECTB

51

OO0m1as XxapakTepucTUKa YIrJIeBOJIOB U
KJIaCCU(UKAIUS yIIIeBOJOB (MOHO-, TU-
TIOJTCaxapHU/Ibl )

52

53

54

MoHocaxapuapl: GU3NIECKUE CBOMCTBA U
HaxosJieHue B npupoje [Ipumenenne rirokossl, e€
3HA4YCHUE B )KM3HEIAECATEIBHOCTH OPTaHU3Ma
Jucaxapuabl: caxaposa, MajabTO3a U JIAKTO34.
HaxoxeHue B mpupoie ¥ IpuMeHEHue
JUCaxapuioB

ITonucaxapuael: CTpOCHUE MAKPOMOJIEKY!I,
¢u3nueckre U XMMUYECKHe CBOWCTBA, TPUMEHEHHE

55

[TonsiTrie 06 MCKYCCTBEHHBIX BOJIOKHaxX Pemenue
pacUETHBIX 3aJa4 Ha ONPEAEICHUE I0JIA BBIXOAA
IIPOJYKTa PEAKLIUK OT TEOPETUYECKHA BO3MOKHOIO

56

57

KonTponbhas pabota no teme
"Kucnopoaconep:xamiyue opraHn4eckue
coenuuenus"

AMUHBL: KIacCUPUKAIHS, CTPOCHUE MOJICKYII,
obmras popmyna, ©30Mepusi, HOMEHKIATypa U




¢du3nueckue cBOMCTBa

58

59

XUMHUYECKHE CBOMCTBA ann(haTHIECKUX aMHHOB
CriocoObI mostyueHus 1 IPUMEHEHNE
anr(paTHIeCKuX aMUHOB

AHunuH: CTPOCHUEC aHUJIMHA, 0COOEHHOCTH
XMMHYCECKHX CBOMCTB aHHMJIMHA

60

AMUHOKHUCIOTBI: HOMEHKJIATypa U U30Mepus,
¢usnueckue cpoicTBa. OTaeNbHbIE IPEICTABUTENN
0-aMUHOKHUCJIOT

61

XHUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHNE aMUHOKUCTIOT. CHHTE3 U
TUJIPOJIN3 NIENTUA0B

62

63

64

65

benku kak mpupoIHbIC TOJIUMEPBI; CTPYKTYPHI
0eJIKOB XMMHUYECKUE CBOIICTBA OEITKOB

A3oTcozeprKaliie reTeporuKInIecKue
coenuHeHus. HyknenHoBbIe KUCIOTHL: COCTaB,
CTpOEHUE U OHosoruyeckas poib
[Tpaktuyeckas padora Ne 4. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME
"A30TcoepKale OpraHnyecKue coequHeHus"

[IpakTuueckas padora Ne 5. Perenue
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"Pacnio3HaBaHKEe OpraHUYECKUX COeAMHEHUI"
KonTtponbHas pabota o Teme "A3oTcoaeprkariye
OpraHUYecKHue coequHeHus"

66

OCHOBHBIE TIOHATHSI XUMHH BHICOKOMOJIEKYIISIPHBIX
COE€QUHEHUIN U METOAbI UX CHUHTE3a —
MOJIMMEPU3AITUS U TTOJIMKOHICHCAITHS




[Inactmaccel. YTunuzamus u nepepadoTka

67 IJIACTHKA DJIaCTOMEPBI: HATYPAJIbHbBIN 1
CUHTETUYECKHE Kayuyku. Pe3una
BonokHa: HatypalibHbIE, UCKYCCTBEHHBIE,
cunrernueckue. [loaumepsl crenuaiTbHOTro

63 Ha3HA4YCHUS 1

[Ipaktuueckas paborta Ne 6. Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacmio3HaBaHue miacTMacc U BOJIOKOH"

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68




11 KJIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI
3JIEMEHT. 30TOIBI

CTpoeHue IIEKTPOHHBIX 000JI09€K aTOMOB,
KBaHTOBBIE uKciaa Kinaccuduxanus
XHMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-
3JIEMEHTBI

KoaunuecTBO 4acos

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Pacnpenenenue 351eKTpOHOB 110 ATOMHBIM
opOuTamsiM

OJEeKTPOHHbIE KOH(PUTypallMi aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM
COCTOSTHUHU

ONEeKTPOHHbIE KOH(UTYpaAIITU HOHOB.
DIIEeKTPOOTPULIATETEHOCTh

ITepronnueckuii 3akoH u [lepuoanueckas
cHCTeMa XUMHYEeCKuX aineMeHToB JI. U.
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHUX AJIIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX U CIIOKHBIX BEIIECTB MO rpymHIaM u
nepruoaaM

CucreMmarusanys U 0000ILeHUE 3HAHUN 1O




TEMC

10

Buner xumnueckoi cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonoponnas cBsizb. MexMoeKkyispHbie
B3aNMOICUCTBHS

BaneHTHOCTh 1 BaJIeHTHbIE BO3MOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOMN CTPYKTYPBI
MOJIEKYJI C UX T€OMETPHUUECKUM CTPOCHUEM

Hpe,I[CTaBJ'IeHI/Iﬂ O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

11

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTANINYECKUX PELIETOK U CBOMCTBA
BEIIECTB

12

[ToHsTHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax
HctunHbIe pacTBOPHI: HACHIIIEHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

13

CrniocoObl BbIpayKe€HUS! KOHIIEHTPAUU
pactBopoB Pemienue 3agau ¢
HCIOJIL30BAaHUEM ITOHSITHH '"'MaccoBas 10J1d
pacTBOpEHHOTO BeliecTBa'", "MospHas
KOHIeHTpauus"

14

15

Knaccudukanust 1 HOMeHKIIaTypa
HEOPraHUYECKUX BEIIECTB

KonTtponsHas padora o remam "CtpoeHue
aroMa. [lepuoanueckuii 3aKOH 1




[Tepuoanueckast cucteMa XUMHUYECKUX
snemeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"

16

Knaccudukanus XuMu4ecKkux peakuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPaHEHHUs U IPEBPALLCHUs SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

17

TernoBbie 3 (HEKTH XUMUYECKUX PEaKIHii.
TepMOXUMHUYECKHE YPAaBHEHHS
Berauciienus mo ypaBHEHUSIM XUMHYECKUX
pEaKIil 1 TEPMOXUMUYECKUM YPaBHEHUSIM

18

CKopoCTh XMMHUECKOH peakluy, e€
3aBUCHUMOCTD OT Pa3JIMYHBIX (PaKTOPOB.
Karanus u karanuzaropsl

['omMoreHHbIe ¥ reTepOreHHbIE peAKIUN

19

20

21

[TpakTuyeckas padora Ne 1 mo Teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOH peakiuu"

OOpatuMble 1 HEOOpaTUMBIE PEAKIINH.
Xumnueckoe paBHoBecue [IpakTuueckas
pabota Ne 2 o Teme "BausiHue paznuuHbIX
($haKkTOpOB Ha MOJIOKEHNE XUMHUECKOTO
paBHOBecHs"

SJ'ICKTpOJ'II/ITI/I‘-ICCKaﬂ JUucconuranus. CunpHbIC
U ciaabbie OJICKTPOJIUTHI. CrerneHb
JUCCOoIMalun

22

Nonnoe npounssenenue Boabl. Cpena BOJHBIX
pactBopoB. Bonoponusiit nokasarens (pH)




pactBopa

23

24

I'maponus coneit. Peakiuu, nmpoTekaroiye B
pacTBoOpax 3JIEKTPOJIUTOB

[Tpaktrueckas padora Ne 3 o Teme
"XUMUYECKUE PeaKIuu B pacTBOpax
3JIEKTPOJIUTOB"

25

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC
pC€aKuuu. Baxkneinne okuciInTeIn U
BOCCTAHOBUTCIIN

26

27

28

Merton 37eKTpOHHOTO (3JIEKTOHHO-MOHHOTO)
OajnaHca

DIIEKTPOJIN3 PACTBOPOB U PACIIABOB
BEIIECTB

Pemienue 3amayu pa3auvyHBIX TUTIOB
CucreMmaru3zanus 1 0000IIeHHE 3HAHUH 110
TeMe "XuMuueckue peakiuu'

29

30

KontponbHas padota o teme "Xumuyeckue
peakiuu"

ITonoxxenue Hemetauios B Ilepuoanueckoit
CHCTeME XMMHUYeCKuX demMeHToB 1. .
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. ®u3nyeckue CBONCTBA HEMETAIIJIOB
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

31

32

Bomopon: monydenne, puzndeckue u
XHMHYECKHE CBOMCTBA. [ mapu bl

lamorensl: HAXOXKIEHHUE B IPUPOJE, CIIOCOOBI
MOJTy4eHUs!, PUINIECKUE U XUMUICCKHE




cBoiicTBa JlabopaTopHbIE ¥ MPOMBIIILICHHBIC
CIOCOOBI MOJTyYEHHUSI TaJIOTEHOB.
[IprMeHeHue raJoreHoB U X COSAMHEHU

33

l'anorenoBonopoasl. Baxuerimue
KHCJIOPOJICO/IEPKALIUE COEAMHEHUS
raJIoreHOB

34

35

36

[TpakTuueckast pabota Ne 4. Pemenue
HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
"T"asiorensr"

Kucnopona: naGopatopssie u
IPOMBIIIJICHHbIE CIOCOOBI TOTYyYEeHHUS,
du3nyeckue U XumMuyeckue cBoictra. O30H.
[IprMeHeHne Kuciaopoaa u 030Ha

OKCI/I,[[BI " IEPOKCUBL

37

Cepa: Hax0XKJIeHUE B PUPOJIE, CIIOCOOBI
MOJIy4YCHHA, (1)I/I3I/I‘IGCKI/IC U XUMHNYECKHUEC
CBOMCTBA

38

39

CepoBoaopon, CyabhuIbl
Kucnopozacoaep:xamiye COeAMHEHUS CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

40

[TpakTuueckast paborta Ne 5. Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

41

42

A3OT: HaxOXJIeHHE B IPUPOJIE, CIIOCOOBI
MOJIy4eHusl, PU3NYECKUE U XUMUUECKHE
cBOIcTBa. AMMUAK, HUTPU/IBI

Kucnopoaconepskaiiue coenuHeHs a30Ta.
Oco0EHHOCTHA CBOUCTB a30THOM KUCIIOTHI




43

[Ipumenenue a3oTa ¥ €ro COeIMHEHU.
A3oTHBIE Y10OpeHUs

44

45

46

docdop: HAXOKAESHUE B IPUPOJE, CIOCOOBI
MOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

Oxkcuasl hochopa, pochopcoaepxarniue
kucnoTel. Comu pocopHO KUCTOTHI
[Tpumenenue pochopa u €ro CoeTUMHEHHIA.
®dochopubie ynoOpeHus

47

[IpakTuyeckas pabora Ne 6. Pemenue
HKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe "A30T U
docdop u ux coenuHeHUA"

48

49

50

VYraepoa: HaXxoXJeHHE B IPUPOJIE,
AJJIOTPOMNHbIE MOAUPUKALNN; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

Oxcun yraepoaa(ll), okeua yraepoma(1V),
yroJjibHast KUCI0Ta U €€ colln

Pemienue 3a1a4 pa3nuyHbIX THUIIOB

Kpemuwuii: HaxoxkaeHre B IPUPOJE, CIIOCOObBI
MONy4eHUsl, PU3NYECKUE U XUMUYECKHE
CBONCTBA

[IprumeneHnne KpeEMHHUS U €r0 COEIUHEHU M.

51

Oxkcun kpemuusi(1V), kpeMHUeBas KUCIIOTa,
cuukaTsl CTEKI10, €ro NoJay4eHue, BUJIbI
CTEeKJa

52

CucreMmarusanys 1 0000IeHNEe 3HAHUI 110
teMme "HemeTtaimmer"
Pemenne 3aay pa3nuMaHbIX TUIIOB




53

ITonoxxenne meramnos B llepuoauueckon
CUCTEME XMMHUYECKHUX DIIEMEHTOB.
OCO0EHHOCTH CTPOEHUS IIEKTPOHHBIX
000J10YEK aTOMOB METAJIJIOB

54

OO6mue ¢puznyecKkre CBOMCTBA METAJLIOB.
HpI/IMeHeHI/Ie MCTaJIJIOB B GBITy U TEXHUKE
CriaBbl MetaiioB. Koppo3sust Mmetaio
Perenvie 3a1a4 pa3aHyHbIX THITOB

55

DNEKTPOXUMHUYECKUH Psijl HAllpsHKEHUN
MeTaiioB. O01mue crnocoob! NOTyYEHHS 1
METAJIJIOB

56

O6mas xapaktepucTuka MetamioB |A-
rpymsl lleprpoanyeckoi cucteMsl
XAMHUYECKHUX 3JIEMEHTOB. HaTpuii u kanui:
noJiyueHue, pU3n4ecKkue U XuMHUIecKHe
CBOICTBA, MPUMEHEHHNE MPOCTHIX BEUIECTB U
HUX COeIUHEHUU

57

O6mas xapakrepuctuka metayoB |A-

rpynnsl [lepuoandeckoi cuctembl

XAMHYECKHUX JIEMEHTOB. Maruui u

KaJIbIUil: MOJdy4YeHue, (pu3ndeckue u 1
XUMUYECKHUE CBOWMCTBA, IPUMEHEHUE

MPOCTHIX BEIIECTB U UX COCAMHEHUI

KécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS

58

AOMUHUI: IOTy4YeHHe, (pusndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

59

AMpoTepHbIe cBOMCTBA OKCHIA U
TUAPOKCH/IA aATFOMHUHHUS, 1
THJIPOKCOKOMITIIEKCHI AIFOMUHMSI, UX




npuMeHeHue Penenue 3a1a4 pa3inuaHbIX
TUIIOB

60

61

[IpakTuyeckas padora Ne 7. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"MeTasuibl TJIaBHBIX OArpymnmn”

OO61mas xapakTepuCTHKa METAJUIOB
no6ounbIxX oarpynn (b-rpymm)
[Teproauveckoil CUCTEMBI XUMUYECKUX
HIIEMEHTOB

Du3nyecKue 1 XMMUYECKHE CBOMCTBA XpoMa
U €T0 COSJIMHCHUI, NX TPUMCHCHUE

62

Baxwueiiime coeiMHEHNs] MapraHiia.
[Tepmanranat Kanusi, €ro OKUCIUTEIbHBIC
CBOMCTBaA

duznyeckre 1 XUMHUYECKHE CBOIICTBA
JKenesa u ero coennHeHui. [lomydenne n
MIPUMEHEHHUE CIIJIaBOB XKee3a

63

duznueckre 1 XUMHUYECKHE CBOMCTBA METH
1 €€ COCIMHEHUH, UX TPUMEHECHUE
duznyeckre 1 XMMHUYECKHE CBOMCTBA ITMHKA
Y €r0 COCIMHEHU, UX MPUMEHEHUE.
I'mapoxcokoMIIEKCHI IMHKA

64

[TpakTuueckast paborta Ne 8. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"MeTasisl TOOOYHBIX OArpymI”
Pemenue 3an1a4 pa3nuyHbIX TUIIOB

65

Kontponbnas pabora no teme "Metamibt"

66

Ponp xumun B o0ecrieueHuN YCTOWYMBOTO
pa3Butus yenoseuecTsa. [lonsaTue o




67

HAayYYHBIX MCTOAAaX UCCICAOBaHNA BCIICCTB

Kocmernueckue u napdromepHbie cpecTsa.

brerToBas xumust XumMuueckoe 3arpsa3HeHue
okpyxarorieid [IpomMblnneHHbIe CIOCOObI
MOJTyYEHUs] BXKHEHUILINX BEILIECTB

XUMHUA U 310POBbE YEIOBEKA.
JlexapcTBeHHBIE CpeACTBa

Xumus nuuy. Ponbs xumuu B obecriedeHun
NUILEBOH 6e30M1acHOCTH

68

XuMus B CTpOUTENBCTBE. BaskHenmume
CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIE
MaTepUabl

XUMHUs B CEIBCKOM XO3SIICTBE.
Opranuyeckre 1 MUHEpaJIbHbIE YA00pEHUS

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




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

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






