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MNOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamMma mo XMMHUM Ha YPOBHE CpEeAHEro o0Iiero odpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepaabHOI oOpazoBaTeIbHON IPOrpaMMBbl CpEeIHEro o01iero
obpazoBanusa(POIT COO), npencraBiaeHHbIX B DeepaibHOM TOCYIapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanny, peamu3yIOIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrPaMMBI, U
OCHOBHBIX TOJOXEHUU «CTpaTerun pa3BuTHs BocnuTaHusd B Poccuiickoi
deneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11 xkmaccos.
N3yuenne mnpeaMera, peanusyeMoe B YCIOBUAX AU (EpeHIIMPOBAHHOTO,
npodUILHOTO OOYyUYeHMS, MPHU3BAaHO OOCECIEeUUTh O0O0Iec0o0pa3oBaTEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaldd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKkKe s
MPOJIOJIKEHUS OOyUYCHHS B OpraHuU3alusx Npo¢eCcCHOHATBHOIO0 00pa30BaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OTHOW M3 MPUOPUTETHBIX JUCHUILINH.

B nmnporpaMme no XuMHM Ha3Ha4Y€HUE TIpeaMeTa «XUMHS» IOJydaeT
noApOOHYI0  HHTEpIpETalliil0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOyYeHUS M TpeOOBaHUN K YpPOBHIO TOJTOTOBKHM BBIITYCKHHKOB.
CBUIIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHSAEMbIE MPOrPpaMMOM MO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoWh oOecrneynuBaeT
MOJIy4YeHHE MPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIell cTpaTeruu
oOy4eHHs, BOCIUTAHUS U Pa3BUTHS 00YyJaIOMMUXCS CPEACTBAMH IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOdHIIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OmpeieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTePUCTHK; IOIXO0J0B K (OPMHPOBAHHUIO COACPKATCIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arrectaniii B ¢OpME €IUHOr0 TOCYIapCTBEHHOTO
AK3aMeHa 10 XHMHUH.

[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 yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIYyOJNEHHOrO U3yYEHHs HamnpaBleH Ha peajiu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wM3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccruonansHoro oopazoanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



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

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€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 U3yUueHUs 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  XHMHUYECKHX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTrcs  (HOopMUpOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONPOcaM 00 3JIEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmeill 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 TMpeAMeTa 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 MPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM Il HW3Yy4ECHUS
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 Y4YEOHBIMH 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'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beayuie pomu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn pPalrOHAIBHOTO MPUPOJONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 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 M JUCIEPCHBIX CHCTEMax, 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
IIPOTHO3HPOBAHUS SIBJICHUN, 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
XMMHUYECKHM  TPOM3BOJCTBOM, HCIOJB30BaHUEM 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 IPAKTUYCCKOM 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:

BOCIHUTaHUE YOEXKJAEHHOCTH B TIO3HABAEMOCTU SIBJICHUW TMPUPOIBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI 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 DKOJIOTUYECKOUN KYJIbTYpPhI, IPUOOPETEHHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE cpeqiHero o0rmiero oopasoBanusi, coctarisieT 272 gyaca: B 10 kiacce — 136
yacoB (4 Jaca B Hezento), B 11 knacce — 136 yacoB (4 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoda: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUObl NEpeKpbIBAHMS ATOMHBIX OpOUTane, G- U T-CBS3M.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: 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 coenuHenuin (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKHX BEIIECTB W MaTepuajaMud Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanbl. ['omonornueckuil psj ankaHoB, o0mias ¢hopmysia, HOMEHKJIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMs, UUKIU3ALNHI, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, NOJUMEpHU3aund U okucieHus. IIpaBuino 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 MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaineil yriepona. @u3nyeckue CBOMCTBA aJTKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE 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 €r0 TOMOJIOTOB: PEaKLUH 3aMelIeHUsI B OEH30JbHOM KOJIbIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoayKTsl ero nepepadotku. CnocoObl nepepaboTku 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 CTPOCHUE TaJOreHIPOU3BOIHBIX YIJIEBOAOPOJOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTAaHUYECKUX COCJIMHEHHUSIX. Wcnons3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE IHTHICHA H
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble oAHOATOMHBIE cHUpThl. CTpoeHHE MOJIEKyd (Ha MpuMepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIUU 3aMEIEHUs, JAETUApATAlUUd, OKHCIICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U n3oMmepus. OcoOeHHOCTU (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYECKHUMH KHCIOTaMH, KayeCTBEHHAs pEaKlus Ha MHOTOAaTOMHbIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOTO siapa. duzmdeckue cBoiicTBa (peHonma. OCOOCHHOCTH XHMHYECKUX



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

KapOoHWIbHBIE COETMHEHHS] — ATTBJETUIBI 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
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha aJIbJIECTUIbI.
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. BomoponmHbie CBSI3M MEXIy
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObI OMyYeHUs! U MPUMEHEHHE 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 1 XUMUYECKHE CBOICTBA XKUPOB: 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.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (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 MOJOYHOKUCIOE OpoxeHue. llpumeHeHue TIIIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MaKpoMOJIeKYJl Kpaxmaja, TJIMKOTeHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
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 Kaiusl (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
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 Mpou3BOAHbIe 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, B3aMMOJCHCTBHAE 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 peakiuuu Ha aHWIMH. CrnocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XWMHYECKME CBOMCTBAa AaMHMHOKHCJIOT KakK aM(OTEpHbIX  OPraHHMYECKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, peHIeHHWE OKCICPUMEHTAJbHBIX 3aJad [0 TeMaMm
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

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



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

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTEpePTanar). Y Trin3aius u nepepadoTka IiacThKa.

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

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (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, PEIIEHHWE OJKCIEPUMEHTAJIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEIUMHEHUS 10 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
MOJYYEHHUSI, OMpPEAECICHUE AO0JIM BBIXOJA MPOAYKTA PEAKIHH OT TEOPETHUYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUWA, TaK W TOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEAMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

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

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYIIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPOGHBIM THUIT MHUTAHUS, OpPOKECHUE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX 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. Kinaccupukarus XuMUIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATENBHOCTbD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBs3U. 110JIsIpHOCTD, 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 TTpUMEpEe COCAUMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

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

BemectBa  MOJNEKYJIApPHOTO UM HEMOJEKYJIAPHOTO  CTPOCHUSA. 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, MOJISIpHAS KOHIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



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

Knaccudukaiums XuMUYECKIX peakluid B HEOPTaHMYECKONW U OpPraHUYeCcKOu
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpoCTh XUMUYECKOU peaKIuu, €€ 3aBUCUMOCTb OT Pa3JIMUHbBIX (DAKTOPOB.
['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, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

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

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

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBpaIICHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOM pEaKIMH U TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

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

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoOAE, CIOCOOBI MOdydeHHs, (U3HYECKUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
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 cepHasi KUCIOTHI U uX coir. OCOOCHHOCTH CBOWMCTB
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 coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpumMeHeHue azora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHenuil. Pochopusie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
CoJIM. AKTUBUPOBAHHBIA yroyib, ajncopOuusd. DyaepeHsl, rpadeH, YriiepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[Ipumenenue kpeMHus U ero coeaguHeHuil. CTEKI10, €ro noiay4yeHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METAIIOB.

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

Oo6mast xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoild cucTeMbl
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kanpluil: moJlyueHue, (u3NYecKue Hu
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



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

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX 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 auxpomathl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
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 xene3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 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 xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHLKIIBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMbIIeHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 0O6ecrieyeHuH SHEPreTHIeCcKoi 0€30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

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

XuUMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaabHbIe YA00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PAcCTBOPEHHOTO BENIECTBA, MACCOBOM JOJW W MOJSAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss MeXNpeOMETHBIX  CBSI3ed TOpU  HM3y4YeHUH OOWmEed U
HEOpPraHU4eCcKOM XuMHUM B 11 Kilacce OoCylIecTBIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHTHUS: SBJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUUECKUI YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIEBObI, HYKICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMEI 110 XUMHNU
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 BBIAEIEHBI CJICAYIONIME COCTABIISIIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMd W HOPMaMd T[OBEJICHHUS;, HaIU4Ue
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIEcce peam3aiui 00pa3oBaTeIbHOM JeATeIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

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

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON MAEATEIBHOCTH TPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAJbHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
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 37I0POBbIO;

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

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

OCO3HAHUSI MOCJICICTBUN W HENPHUATHS BPEAHBIX MPUBBIUEK (YNOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTHUYECKUX 3a]ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

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

YBaKEHHUS K TPYAY, JIOJSAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 00I111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE MIPUPOTHON U COIUATILHON CPEIbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALLATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJIOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICUeHUN
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 OOBSCHEHUS SBJIICHUN OKPY’KAIOIIET0 MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

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

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  JUIE  (POPMUPOBAHUS  MHUPOBO33PEHUS oOyyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUU 00yYaroUINXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNATh LeNu ACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JJIsI OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHAYKTUBHbBIC, JE€IYKTUBHBIC, IIO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OpMyJIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IMYHBIX BUIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAUMOW IS BBIMOJHECHHS YYEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

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

BBICTYIIaTh C IPE3EHTAlMEl pe3yJIbTaTOB IO3HABATEIbHON JEATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThI MO HCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOoeKTa, U (HOPMyIHpPOBATH BHIBOIBI
0 pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, OIpenesas €€ Lenu W 3aJadyd, KOHTPOIMPOBAaTH U IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISITh CAaMOKOHTPOJb JICITEILHOCTH Ha OCHOBE camMoOaHajau3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCSCKUC
JUTsl ya9eOHOTO mpeaMeTa « XUMUs» HaydHbIC 3HAHUS, YMEHHS M CTIOCOOBI JEHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI JICSITCILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3IMYHBIX YUCOHBIX
CUTyaIUsX, a TAK)KE B PeabHbIX )KU3HCHHBIX CUTYyAIlUsAX, CBI3aHHBIX ¢ XuMuei. B
nmporpaMMme II0 XUMHUHM TIPEJAMETHBIC PEe3YyJIbTaThl IMPEJACTABICHBI IO TOJaM
U3YUICHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HayK M €€ POoju B 00ECIEeUeHUU YCTOWYHUBOTO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIOTNIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJl0OBEKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArarolUe NOHITUS — XUMUYECKUI JIEMEHT, aTOM, SJIpO U 3JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIApHAsl Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeneT, (PyHKIHOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJIOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEPKAIIME OPraHUYECKHE COCIUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHUS OpPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
Y TpEBpalIEHUS DSHEPrUM TMPU XUMUYECKUX pEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUs IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBJIICHUM; MPEACTaBICHUS
O MEXaHU3MaxX XHWMHUYECKHX pEaKUUd, TEPMOJMHAMHYECKUX W KHHETUYECKHUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BaXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU
NESATENIbBHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4HbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEPEPAOOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
yCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MpU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYIT OpraHUuYECKHUX
BEILECTB;

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



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

W3rOTaBJIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynme COeIWHEHUH, JaBaTh MM Ha3BaHUA IO CHCTEMaTHYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIIEPHUH,
ATWICHIJIMKONb, (eHos, (QopManbIerull, aueTaiblerujl, aleToH, MypaBbHHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NaIbMUTUHOBASI KUCIIOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PYKTO3a, aHWIMH, NUBUHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHE);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

c()OPMHPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaThb  COCTaB, CTPOECHHUE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, IIUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
(opmyu;

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

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTHYECKOe MPUMEHEHHUE TIPOAYKTOB TepepaboTKy;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUY, YKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;



c(OpMUPOBAHHOCTD yMEHUS MPUMEHSTH OCHOBHBIE ornepauuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3ALIMIO, BBISIBIEHUE MPUYMHHO-CIECICTBEHHBIX CBS3€W — JUIA U3Y4YEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKITUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSMU M NPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0osee OCO3HAaHHOTO NOHMMAaHHWS CYIIHOCTH MaTe€pUalbHOIO €JIWHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBIACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopMynaM U ypaBHEHHUSIM XUMHUECKHUX PEAKIMM C MCIOJIb30BaHUEM (PU3UUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMHUYECKOH
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
MPOJIYKTaM CrOpaHus, IIIOTHOCTH Ia3000pa3HbIX BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3UUMH  HKOJOTMYECKON  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM  H
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKAa, CBS3aHHOM C MepepaboTKON
BEILIECTB, UCMOJB30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHATUS TPAMOTHBIX PEUICHUN
po0JIeM B CUTYalMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCJIOPOACOIEPKAIINX OPraHMYECKUX BEIIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3a/lady 1O pPACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3omacHoro oOpamieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBaAHHUEM,
dbopMyIupoBaTh 1€b HCCIEAOBAHMS, NPEACTABIATh B pa3iuuHoll (opme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa IKOJIOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY H
TPYJOBOM NIEATEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBbS, OKPYXKaroIEn
MIPUPOTHOM Cpebl U JOCTHKEHUS €€ YCTOMUYMBOTO PA3BUTHSI;

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

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILIEHUS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU



aHaAJIM3UPOBATh XUMUYECKYI0 MH(pOpMAIIUIO, NepepadaTbiBaTh €€ U UCHOIb30BaTh
B COOTBETCTBUH C IMOCTABJICHHON y4eOHO 3a1ayeil.

11 KIJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUaJIbHOM €JAMHCTBE MHpA,
3aKOHOMEPHOCTSIX M TO03HABAEMOCTU SIBICHHUM TPHUPOABI, O MECT€ U 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEYEHUH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOM, SHEPreTHUYEeCKOM W IMHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
VMCTOYHHUKOB SHEPTHH, B OOECHEYEHHH PAlMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
(GOpMHUPOBAHUN MHPOBO33PEHUS U OOLIEH KyJIbTypbl YENOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[J0POBBIO U IMPUPOTHON

cpene;
BJIQJICHNEC  CHCTEMOM  XUMHYECKMX  3HAHWHM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIArAlONIUe MOHATHS — XWMHYECKHH JJIEMEHT, aTroM, SJIpo aToMa,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIC OpOUTAIIH, OCHOBHOC H
BO30Y)KJIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3aIiisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJOPOIHAs),
KpPUCTaJUIMYECKass pEIIETKAa, XUMHUYECKassh pPeakuus, pacTBOP, DJIEKTPOJIMUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTHUYECKAs JIUCCOLMALUSA, CTEINEHb JUCCOLMALINM,
BOJIOPOJIHBIN TIOKAa3aTellb, OKHUCIIHUTENb, BOCCTAHOBUTENb, TEIIOBOM dddexT
XAMHUYECKON PEAKIINU, CKOPOCTh XUMUYECKON PEAKIIMU, XUMUUECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpUS AIEKTPOIUTHYECKONW IUCCOLMAIUU, MEPUOANICCKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
IIPEBPALIEHUS SHEPTUU NPU XUMUUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XMMHWHU, MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE ITOHWMAaHUS
MPUYAHHOCTA W CHCTEMHOCTHM  XMMHYECKUX  SIBJICHUW;  COBPEMECHHBIC
IPEJICTABJICHUS] O CTPOEHHUM BEIIECTBA HA AaTOMHOM, WOHHO-MOJIEKYJSIPHOM H
HA/IMOJICKYJIIPHOM  YPOBHSIX; NPEACTABIECHUS O MEXaHU3Max XUMHYECKHX
peakuuii, TEPMOAUHAMUYECKUX UM KHUHETUYECKHX 3aKOHOMEPHOCTAX  UX
MPOTEKaHUs, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOPAX M JAUCIEPCHBIX CHUCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MPOM3BOJICTBA;



c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yYCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEGHTHOCTh M CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUInyecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M U THUMA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakuuu, U3MEHEHHUIO
CTETIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajlu3aropa M
JIPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpMHPOBAHHOCTh YMEHHSI PACKpbIBATh CMBICI MEPUOINYECKOro 3akoHa [l.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHOJIOB
[Tepuomnueckoit  cucremsl .M.  MeHageneeBa,  UCNOJNb3ysl  TOHSTHUA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coenuHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEHIECTB  PA3IMYHBIX  KJIAacCOB,  IOATBEPXKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPTraHWYECKUMH BELIECTBAMHU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL;

C(OPMUPOBAHHOCTH YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHCJIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUNA MOCPEICTBOM COCTABIECHUS AJIEKTPOHHOIO OanaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJEHUS WX TMOJHBIX U



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

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHS T10] BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpunimn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJICTB; LIEJIECO00PA3HOCTD
INPUMEHEHUSI HEOPraHWYECKUX BELIECTB B MPOMBIILIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUs SIBICHUA NpUpPOAbl — HAONOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (pEeasIbHbII U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSCHEHUS XHMHYECKUX SBJIICHHUW, HMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc()OPMUPOBAHHOCTh YMEHHUSI BBISBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PACUYETHl: C HCHOJIb30BAHUEM
NOHATUN «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISPHAST KOHLIEHTPALIHS;
Macchl BellecTBa WM 00bEMA Tas3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HA4YC€HHUs BOJOPOJHOIO TOKAa3aTelsi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbI0 JUCCOLMAlMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
ONpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOAYKTa PEaKUUH; OOBEMHBIX OTHOIICHHM
ra3os;

C(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOW  pEaKkluu, pelieHHe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metaiey u  «Hemeramsy) ¢
coOJIoIeHHEeM MpaBMIl O€30MacHOro oOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBaHueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B



pasnu4HON (opMe pe3ybTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBHUHM C WHCTPYKIMSIMH TIO BBINOJHEHUIO JTA0OOPATOPHBIX XUMHUYECKHX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JIEUCTBUSI HA YKMUBBIE OPTaHU3MbI ONPEAECIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHAs
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MHTepHeT U apyrue), KpUTUUECKH
aHAIM3UPOBaTh XUMHUYECKYI0 MH(OpMaInio, nepepadaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

n/n

HaumenoBanue pa3aesioB u
TEM NMPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE
(umdposbie)
o0pa3oBaTtejibHbIE

pecypchl

Buani
AeATeJIbHOCTH
o0yuawuuxcsi ¢
y4eToMm
NMPOrpaMMblI
BOCIIUTAHUS

Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

11

[Ipeamer oprannveckoi
xumun. Teopus cTpoeHUst
OPraHNYeCKUX COCTMHEHUHN
A. M. bytneposa

13

bubnuoreka [IOK
https://m.edsoo.ru/d69df650

BOCITUTAHHE B XOJIE
Oecenpl
[IEHHOCTHOTO
OTHOIIEHUS K
UCTOPUYECKOMY U
HAYYHOMY
HACJIEIHUIO
OTCUYCCTBCHHOM
XMMHUH; YBAKECHUS K
nporeccy
TBOpPYECTBA B
00JIaCTH TEOPHH U
MPAKTUYECKOTO
MPUIIOKCHUST XUMUH,
OCO3HAHUS TOTO, YTO
JIaHHBIC HAYKHU €CTh
pe3ysbTar
JUTMTENTBHBIX
HaAOIIOCHUH,



https://m.edsoo.ru/d69df650

KPOIIOTIUBBIX
HKCIEPUMEHTAIbHBIX
IIOUCKOB,
MOCTOSIHHOTO TpyAa
Y4EHBIX U
IIPaKTUKOB;

Hroro no pasaceiny

13

Pa3nes 2. Yriesogopoasbl

[IpenenbHbIE YTIeBOOPOIbI
— aJIKaHbl, IUKJIOATKAHbI

2.1

bubmmoreka [IOK
https://m.edsoo.ru/d69df650

dbopMupoBaHUe
€CTECTBCHHO-
Hay4HOU
IPaMOTHOCTH 4epe3
pelieHue
CUTYaIlMOHHBIX
3a7a4: HTOHUMAaHUS
CYITHOCTH METOJIOB
MMO3HAHUS,
HCIIOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTHU
HCIIOJIb30BAaTh
MOJTy4aeMbIe 3HAHUS
IS aHaJIn3a U
00BICHEHHUS
SIBIICHUI
OKPY’KaIOIIEero MUpa
Y TIPOUCXOJISIINX B
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HEM U3MEHCHUH,
yMEHUS JIeaTh
000CHOBaHHBIE
3aKJIIOYEHUS Ha
OCHOBE HayYHBIX
bakToB 1
MMEIOIIUXCS TaHHBIX
C IEIBIO TTOJTYUCHUS
JIOCTOBEPHBIX
BBLIBOJIOB;

2.2

HenpenensHusbie

YTJI€BOOPObI: ATKEHBI,

aJIKaAUCHBI, aJIKUHBbI

20

bu6mmoteka [IOK
https://m.edsoo.ru/d69df650

dbopMupoBaHUe
€CTECTBCHHO-
Hay4HOU
TPaMOTHOCTH 4epe3
pelieHue
CUTYaIlMOHHBIX
3a7a4: TOHUMAaHUS
CYIITHOCTH METOJIOB
MMO3HAHUS,
HCIIOJIb3YEMBIX B
€CTEeCTBEHHBIX
HayKax,
CIIOCOOHOCTHU
HCIIOJIb30BAaTh
MOJTyYaeMbIe 3HAHUS
JUIS aHAJIM3a U
O0OBACHEHHUS
SIBIICHHUI
OKPY>KaroIIero Mupa



https://m.edsoo.ru/d69df650

Y TIPOUCXOJISIINX B
HEM M3MEHCHUH,
yMEHUS JIeaTh
000CHOBaHHBIE
3aKJIIOYEHUS Ha
OCHOBE HayYHBIX
(bakToB 1
HMMEIOIINXCS TAHHBIX
C LIETBIO MOJTyYeHUs
JIOCTOBEPHBIX
BBLIBOJIOB;

2.3

ApomaTtnueckue
YTJI€BOIOPOABI (ApEHBI)

12

bu6mmoteka [IOK

https://m.edsoo.ru/d69df650

dbopMupoBaHue
€CTECTBEHHO-
Hay4HOU
TPaMOTHOCTH 4epe3
pelieHue
CUTYaIMOHHBIX
3a7a4: TOHUMAaHUS
CYITHOCTH METOJIOB
MMO3HAHUS,
UCIIONIE3YEMBIX B
€CTEeCTBEHHBIX
HayKax,
CIIOCOOHOCTHU
HCIIOJIE30BAaTh
MOJTyYaeMbIC 3HAHUS
JUIS aHAJIM3a U
0OBACHEHHUS
SIBJICHUM



https://m.edsoo.ru/d69df650

OKPY’KaIoIIero MUpa
Y TIPOUCXOJISIINX B
HEM M3MEHCHUH,
yMEHUS JIeaTh
000CHOBaHHBIC
3aKJIIOYEHUS Ha
OCHOBE HayYHBIX
(bakToB 1
HMEIOIINXCS TAHHBIX
C LIETBIO MOJTyYeHUs
JIOCTOBEPHBIX
BBIBOJIOB;

2.4

[IpupoiHBIE HICTOYHUKHT
YIIIE€BOJOPOAOB U UX
nepepadoTka

bu6mmoteka [IOK
https://m.edsoo.ru/d69df650

(dhopmupoBaHHe
€CTECTBEHHO-
Hay4HOU
TPaMOTHOCTH 4epe3
pelnieHue
CUTYaIMOHHBIX
3aJ1a4: IOHUMaHUS
CYITHOCTH METOJIOB
MO3HAHUS,
UCIIONIE3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIOCOOHOCTH
HCIIOJIb30BaTh
MOJTyYaeMbIe 3HAHUS
JUTSL aHaJIn3a u
OO0BSICHEHUS



https://m.edsoo.ru/d69df650

SIBIICHUI
OKPY’KaIOIIEero MUpa
Y TIPOUCXOJISIINX B
HEM M3MEHCHUH,
YMEHHUS J1e1aTh
000CHOBaHHBIC
3aKJIFOYEHUS Ha
OCHOBE HayYHBIX
($hakToB H
HMEIOIINXCS TAHHBIX
C LIETIBIO MOJTyYeHUs
JIOCTOBEPHBIX
BBIBO/IOB;

2.5

["ajoreHnpon3BoIHbIC
YIIIEBOJIOPOJIOB

but6mmoreka [IOK

https://m.edsoo.ru/d69df650

¢dbopmupoBaHue
€CTECTBEHHO-
Hay4HOU
TPaMOTHOCTH 4Yepe3
perieHne
CUTYaIlMOHHBIX
3aJa4: TOHUMaHHS
CYIIHOCTH METO/I0B
MO3HAHUS,
UCTOJIb3yEMbIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTH
UCTIOJTb30BaTh
[0JTy4aeMble 3HaHUS
JUIS aHATTU3a U



https://m.edsoo.ru/d69df650

00BSACHEHHUS
SIBIICHHUI
OKPYKaIOIIEero MUpa
Y TIPOUCXOJISIINX B
HEM U3MCHCHUH,
YMEHHUS J1e1aTh
000CHOBaAHHEBIE
3aKJIFOYEHUS Ha
OCHOBE Hay4YHBIX
(hakToB 1
HMEIOIINXCI JaHHBIX
C LIETBIO MOJTYYeHUS

JIOCTOBEPHBIX
BBIBOJIOB;
Hroro no paszneny 48
Pa3nen 3. Kuciiopoacoaep:kaiue opranHudeckue coeJuHEeHHs
¢dbopMupoBaHue
€CTECTBEHHO-
Hay4YHOU

3.1 Cnuptsl. ®enon

13

but6mmoreka [IOK

https://m.edso0.ru/d69df650

TPaMOTHOCTH 4epe3
pelieHne
CUTYaI[MOHHBIX
3a/1a4: MOHUMaHUS
CYLIHOCTH METOJIOB
MTO3HAHMSI,
HCIIOTh3YEMBIX B
€CTECTBEHHBIX
HayKax,



https://m.edsoo.ru/d69df650

CIIOCOOHOCTH
HCIIO/IL30BaTh
MOJTy4aeMbIC 3HAHUS
IS aHaJIn3a U
00BsACHEHNS
SIBJICHUM
OKPYKaFOIIero Mupa
Y TIPOUCXOJISIIINX B
HEM U3MEHCHUH,
YMEHHUS J1e1aTh
000CHOBaHHBIE
3aKJIIOYEHUS Ha
OCHOBE HayYHBIX
(hakToB 1
MMEIOIINUXCS TAHHBIX
C IEITBIO TTOJTYUCHUS
JIOCTOBEPHBIX
BBIBOJIOB;

3.2

KapOoHunbpHbIE COETUHEHMS:
QJIbJIETU/Ibl U KETOHBI.
KapOoHOBBIE KUCITIOTHI.
Crnoxubie 3¢upsl. XKupsl

25

bu6nuoreka [IOK
https://m.edsoo.ru/d69df650

¢dbopMupoBaHue
€CTECTBEHHO-
Hay4HOU
IPaMOTHOCTH 4€pe3
peleHue
CUTYallMOHHBIX
3aJ1a4: MOHUMaHU
CYIIIHOCTH METO/I0B
MO3HAHUS,
UCIOJIb3YEMBIX B
€CTECTBEHHBIX



https://m.edsoo.ru/d69df650

HayKax,
CIIOCOOHOCTH
HCIIO/IL30BaTh
MOJTy4aeMble 3HAHUS
JIUISL aHAJIM3a U
00BsACHEHNS
SIBIICHUI
OKPY’KafoIIero Mupa
Y TIPOUCXOJISIINX B
HEM U3MEHCHUH,
YMEHHUS J1e1aTh
000CHOBaHHBIE
3aKJIIOYEHUS Ha
OCHOBE HayYHBIX
(hakToB U
MMEIOIINXCS TAHHBIX
C IEITBIO TTOJTYUCHUS
JIOCTOBEPHBIX
BBIBOJIOB;

3.3

YrieBoabl

11

bu6nuoreka [IOK
https://m.edsoo.ru/d69df650

¢dbopMupoBaHue
€CTECTBEHHO-
Hay4HOU
IPaMOTHOCTH 4€pe3
peleHue
CUTYallMOHHBIX
3aJ1a4: MOHUMaHU
CYIIIHOCTH METO/I0B
MTO3HAHUS,
HCIIOJIb3YEMBIX B



https://m.edsoo.ru/d69df650

€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTH
HCIIOIL30BaTh
MOJTy4aeMbIe 3HAHUS
JIUISL aHAJIM3a U
00BSICHEHHS
SIBIICHUI
OKpY>KaIoIlero Mupa
1 TIPOUCXOJISIINX B
HEM U3MEHCHUH,
YMEHHUS J1e1aTh
000CHOBaAHHEIE
3aKJIFOYEHUS Ha
OCHOBE HayYHBIX
(bakToB 1
MMEIOIINXCS TAHHBIX
C LIETBIO MTOJTYYeHUs

JIOCTOBEPHBIX
BBIBOJIOB;
Hroro 1o pasneny 49
Pa3znea 4. A3oTconeprxkaiye OpraHudecKkue coeuHeHust
¢dbopmupoBaHue
€CTECTBEHHO-
AMUHBI. AMUHOKHUCIIOTHI. bubmmoreka [JOK Hay4YyHOU

41

benku

14

https://m.edso0.ru/d69df650

IPaMOTHOCTH 4Yepe3
pelieHne
CUTYaIlMOHHBIX



https://m.edsoo.ru/d69df650

3a]a4: MIOHUMAaHUs
CYIIHOCTH METOJIOB
MMO3HAHU,
HCIIOJIb3YEMBIX B
€CTECTBCHHBIX
HayKax,
CIIOCOOHOCTH
HCII0IL30BaTh
MOJy4aeMble 3HAHUS
IUIS aHaJIn3a U
00BACHEHHS
SIBJICHHUI
OKPY’KaIOIIEro MUpa
Y TIPOUCXOJISIIINX B
HEM M3MCHCHUH,
yMEHUS JIeaTh
000CHOBaHHEIE
3aKIIIOYCHUS Ha
OCHOBE Hay4YHBIX
¢dakToB 1
HMMEIOIINXCS TAHHBIX
C IIEJIBIO TIOJTYYICHHUS

JIOCTOBEPHBIX
BBIBOJIOB;
Hroro no pazneny 14
Paspnen S. BeicokoMoOJIeKy I pHBIE COCAUHEHHUSA
51 BricokoMonekyspHbIe 12 bu6muoreka [JOK JIUCKYCCUS O

COEIUHEHHUS

https://m.edsoo.ru/d69df650

9KOJIOTHYCCKH



https://m.edsoo.ru/d69df650

1eJ1eco00pasHOM
OTHOILICHUH K
IIPUPOJE KaAK
UCTOYHUKY
CYLIECTBOBAHMUSI
JKHU3HH Ha 3eMIIE;
IIOHUMAaHUU
rJ100aJIbHOTO
Xxapakrepa
IKOJIOTHYECKUX
npo0ieM, BIUSHUU
YKOHOMHYECKUX
IIPOLIECCOB HA
COCTOSTHHE
MIPUPOJHON U
COLIMAJIBHOW CPENBL;

Hroro no pazgeny

12

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME

136




11 KJIACC

n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoanuecTBo 4acoB

Bcero
padoThI

KoHnTpoJbHbie

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTtejibHbIE

pecypchl

Buani
JesITeJIbHOCTH
00y4aroumuxcs B
COOTBETCTBHH C
nporpamMmmoit
BOCIIHTAHUA

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

11

Crpoenue aToma.
[lepnonnueckuil 3aK0H U
[Iepnonnueckas cucrema
XAUMHYECKHX dJIeMEHTORB /I,
. Menneneena

10

bubnuoreka [IOK
https://m.edsoo.ru/2dd57f24

BOCIIMTAHUE B XOJI€
Oecenpl
LIEHHOCTHOTI'O
OTHOIIIEHUS K
HUCTOPUYECKOMY H
HAyYHOMY
HACIIeIUIO
OTE€YECTBEHHOM
XUMHUH;, YBOKCHHS K
mporieccy
TBOpYECTBA B
o0acTy TEOpUU U
MIPAKTUIECKOTO
MPUIIOKEHUST XUMHH,
OCO3HAHHS TOT0, YTO
JaHHBIE HAYKU €CTh
pe3ynbTat
JUTUTETBHBIX
HaAOIIOCHUH,
KPOTMOTJIMBBIX



https://m.edsoo.ru/2dd57f24

SKCIIEPUMEHTAIIbHBIX
ITIOMCKOB,
IIOCTOSIHHOT'O TpyAa
YUYEHBIX U
MPAaKTUKOB;

1.2

CrpoeHue BeliecTna.

MHoroo6pasue BeuecTB

16

bubnuoreka [IOK
https://m.edsoo.ru/2dd57f24

dhopmupoBaHue
€CTECTBEHHO-
Hay4HOHU
IPaMOTHOCTH 4epe3
perieHue
CUTYaIlMOHHBIX
3aJ1a4: IOHUMAaHUs
CYITHOCTH METOJIOB
MMO3HAHUS,
UCIIONIb3YEMBIX B
€CTECTBCHHBIX
HayKax,
CIIOCOOHOCTH
HCIIOIL30BaTh
MOJTy4aeMble 3HAHUS
JIUISL aHAIIM3Aa U
00BSICHEHHS
SIBJICHUMN
OKPY’KaIOILIEro MUpa
1 TIPOUCXOJISIIINX B
HEM N3MEHCHUH,
yMEHUS JIeTaTh
000CHOBaHHBIE
3aKJIIOYCHUS Ha



https://m.edsoo.ru/2dd57f24

OCHOBE HayYHBIX
(hakToB 1
UMEIOIINXCS JaHHBIX
C LIEJBIO MOJTYYCHHSI
JIOCTOBEPHBIX
BBIBO/JIOB;

1.3

XUMHUYECKUE PEAKIUN

23

bu6nuoreka [IOK

https://m.edsoo.ru/2dd57f24

(dhopmupoBaHHe
€CTEeCTBCHHO-
Hay4HOU
IPaMOTHOCTH Yepe3
pelnieHue
CUTYaIlMOHHBIX
3aJa4: MOHUMAaHUs
CYITHOCTH METOJIOB
MMO3HAHUS,
UCIIONIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTH
HCIIOJIE30BAaTh
MOJTy4aeMble 3HAHUS
JIUISL aHAIIM3Aa U
00BSICHEHHS
SIBJICHUMN
OKpY’KafoIIero Mupa
Y TIPOUCXOJISIIINX B
HEM N3MEHCHUH,
yMEHUS JIeTaTh
000CHOBaHHEIC



https://m.edsoo.ru/2dd57f24

3aKIIIOYCHUS Ha
OCHOBE Hay4HBIX
(hakToB 1
UMEIOIINXCS JaHHBIX
C LIEJBIO MOJTYYESHHS
JIOCTOBEPHBIX
BEIBOJIOB;

Hroro no pasaceiny

49

Pasznen 2. Heopranuueckasi xummusi

2.1 Hemerauisr

38

bu6mmoteka [IOK
https://m.edsoo.ru/2dd57f24

(dbopMUpOBaHUE B
X0JI€ PEIICHUS
mpoOJIEMHBIX 3324
YCTaHOBKH Ha
aKTUBHOE y4acTue B
pereHnn
MPaKTUYECKUX 3a/1a4
COIMAJIbHOM
HaIpaBJIEHHOCTH (B
paMKax CBOETO
KJIacca, IIKOJIbI);
MHTEpeca K
MPAKTUIECKOMY
M3YYEHUIO
npodeccuit
Pa3IMYHOTO POJa, B
TOM YHCJIC Ha
OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUU



https://m.edsoo.ru/2dd57f24

10 XUMHUU,

2.2

Meramibsl

30

bubmnoreka IIOK
https://m.edsoo.ru/2dd57f24

(dbopMUpOBaHUE B
X0JI€ pEeLICHUS
poOJIEMHBIX 3a/1a4
YCTaHOBKH Ha
aKTUBHOE Y4aCTHE B
pereHnun
IIPaKTUYECKUX 3a7a4
COLIMAJIBHOU
HaIpaBJIEHHOCTH (B
pamMKax CBOEro
KJj1acca, LIIKOJIbI);
MHTEpeca K
MPaKTUYECKOMY
U3Y4YEHHUIO
npodeccuit
Pa3IMYHOro poja, B
TOM YHCJIE Ha
OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HAHUI
0 XUMUH;

Uroro no pazgeny

68

Pa3zgen 3. XuMus u :KU3HL

3.1

Meroas! 103HaHUS B
XUMUU. XUMUS U )KU3Hb

19

but6mmoreka [IOK
https://m.edsoo.ru/2dd57f24

JMCKYCCHS O
DKOJIOTHYECKU
1eIecoo0pa3HoM
OTHOIIICHHHU K
pUPOJIE KaKk



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

HUCTOYHUKY
CYILLIECTBOBAHUS
JKM3HHU Ha 3emiie;
IMOHUMAaHUU
r7100aIbHOTO
Xapaxkrepa
9KOJIOTUYECKUX
npo0seM, BIUSHUAN
SKOHOMHUYECKUX
MIPOLIECCOB HA
COCTOSIHUE
MPUPOJTHON U
COLIMAJIBHOU CPENBL;

Hroro no pazneny

19

OBIIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

1

Bitanenune cucreMoi XMMUYECKUX 3HAHUM, KOTOPAst BKIIIOYAET:

11

OCHOBOIIOJIATAIONINE TOHATHA (XMMHUYECKUH DJIEMEHT, aTOM, M30TOIBI,
3JIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-3JIeKTPOHHbBIE OPOUTAIN ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, HOH, MOJIEeKyJa,
BAJIGHTHOCTb, AIIEKTPOOTPHULIATENILHOCTb, CTEIEeHb OKMCJICHHH,
XMMHUYECKash CBsI3b (O- M T-CBSI3b, KPATHBIC CBSI3M), THOPUAM3AIMS
aTOMHBIX OpOuTasiell, KpUCTaJUIMYecKas pemETKa, MOJb, MOJSpHas
Macca, MOJSIpHBIH 00BEM, MOJSIpHAs KOHLEHTpalMs, pPacTBOPHI
(MCTUHHBIE, NUCHEPCHBIE CHUCTEMBI), KPHCTAIIOTHAPATHI, YTIEPOIHBINA
ckeneT, (yHKIMOHAJIbHAS TPYNNa, pajuKall, U30MEphl, CTPYKTYpHas
¢dopmyna,  u3zomepuss  (CTpyKTypHas,  reoMmerpuyeckas  (Iuc-,
TPAHCU30MEPHsI), TOMOJIOTMUECKUI psJl, TOMOJIOTH, YIJIEBOAOPO/BI,
KHCJIOPOA- M a30TCOJEpIKAIINE COSAUHEHHs, OMOJOTHYECKH aKTHBHBIC
BellecTBa (yriaeBo/ibl, XKUPbI, OEIKH), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE CO€AMHEHUS, KPEKUHT, PU(GOPMUHT, TUIIBI
XUMHUYECKUX peakiuil (OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE, 3K30- H
SHIOTEPMHUUECKUE, PEAKIIMM HOHHOTO OOMEHa, TOMO- U TeTepOTeHHBIE,
oOpaTuMble U HEOOpaTHMBIE), PACTBOP, SJICKTPOIUTHI, HEIIEKTPOIUTHI,
JIEKTPOIUTUYECKAs JUCCOLMALUS, CTENEHb JUCCOLHUAINN, OKHCIUTENb,
BOCCTQHOBUTENIb,  DJIEKTPOJIU3, CKOPOCTh XHMHMYECKOW  peakiuH,

XUMHUYECKOE PABHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOpUsS XHUMHUYECKOTO CTPOCHHUS OpraHMYEeCKHX
BemectB A.M. BbytiepoBa, Teopusi 3JME€KTPOTUTHUECKON TUCCOIHAINH,
[Tepuogmueckuit 3axon J[.M. MenneneeBa, 3aKOH COXpaHEHHUS MacCChl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMHUHU, MHUPOBO33PEHUYECKUE
3HaHUS, JIEKAIIUE B OCHOBE MOHMMAaHUsl MPUUYMHHOCTH M CUCTEMHOCTHU
XUMHUYCCKUX ﬂBHGHI/IfI, COBpeMeHHBIe Hp@I{CTaBJIeHI/IH 0 CTpOGHI/II/I

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAIMOJIEKYJISIPHOM YPOBHSIX

13

NpCACTaBICHUA 0 MEXaHU3Max XUMHUYCCKUX pCaKI_[I/Iﬁ .

TEPMOANHAMHUYCCKUX u KHHETHYCCKUX 3aKOHOMEPHOCTIAX nux




IIPOTECKAHUA, O XUMHUYCCKOM PABHOBECHHU, TUCIICPCHBIX CUCTEMAaxX

14

q)aKTOJ'IOFI/I‘ICCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBEC, IIOJIYYCHHH U
0e30macHOM HCIIOJIBb30BaHNH BaKHEHIITNX HEOPTraHUYCCKUX n
OpraHN4YCCKUX BCUICCTB B 6BITy )41 HpaKTI/I‘-ICCKOI;'I JACATCIIBHOCTH

YCJI0BCKa

1.5

o0Iye HaydyHble MPUHIMIIBI XMMUYECKOTO MPOU3BOJCTBA (HAa MpUMeEpe
IPOU3BOJCTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJa, INepepadOTKU

HedTH)

ChopMupoOBaHHOCTH YMEHHIA BBISBIISTh:

2.1

XapaKTCPHBIC IMPU3HAKN u B3aMOCBA3b N3YUCHHBIX HOHSITI/II>'I,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATUSA IIPpU ONHMCAHWU CTPOCHUA U

CBOMCTB HCOPIraHMYCCKUX U OPraHNYCCKHUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aHMOCBS3b XMMUYECKUX 3HAHHH C IIOHATHSIMU H npeacTaBJICHUAMU
APpyrux MmpeaMeToB ISt 0osiee OCO3HAHHOIO MOHUMAHUSI U OOBICHEHHS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA

C(i)OpMI/IpOBaHHOCTL YMCHHS UCITIOJIB30BATh:

3.1

HAaUMCHOBAHHUSA XHMHYCCKHX COCAMHCHUMN MCKAYHApOJHOI0 COrO3a
TeOpeTquCKOﬁ u HpHKHaZ{HOﬁ XUMHU W TpPUBHAJIBbHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K MH3YYCHHBIM KJIaCCaM OpPraHUYCCKUX H

HEOPraHWYECKUX COCIMHEHUN

3.2

XUMHUYECKYI0 CHUMBOJMKY Ul COCTaBJi€HUs (OpMYJ HEOpraHMYECKHX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJETHBIX) (POPMYJI OpraHMYECKUX BEIIECTB

CpopMHUpOBaHHOCTH YMEHHUS KIACCU(DUIIMPOBATD:

4.1

HCOPraHNUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTL OCHOBAHHA U

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBEKTOB

4.2

OPraHn4eCKrUC BCHICCTBA, CaMOCTOATCIBHO BBI6I/IpaTL OCHOBAHHUA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBEKTOB

4.3

M0 Pa3NMYHBIM TpPHU3HAKaM (YHCITYy W COCTaBYy pPEarupyrolliuX BEIIEeCTB,
TErIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTETEeHEeH OKHCIICHUS

2JIEMEHTOB, 0OPATUMOCTH PEAKIINHY, YIACTHIO KaTaTu3aTopa)

ChopMHUpOBAaHHOCTh YMEHHUS XapaKTePU30BaTh IJIEKTPOHHOE CTPOEHHUE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSHUM) M HOHOB
XUMHUYECKUX 31eMeHTOB 1 — 4 nepuoaoB [lepuoanueckoit cuctemsr JI.1.
MeneneeBa 1 UX BaJ€HTHbIE BO3MOXKHOCTH, UCIIONb3Ys MOHSITHS S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU




ChopmMupoBaHHOCTh yYMEHUSI OOBICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMH COCAMHEHHUI 10

IIEpUOIAM U I'PYIIIaM

ChopMUpOBaHHOCTE YMEHHSI COCTABJIATH YPAaBHCHUS XUMHYECKHX

peakuil U pacKpbIBaTh UX CYLIHOCTD:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MMoCpCACTBOM COCTABJICHUA

ANEKTPOHHOIO OajlaHca 3TUX peakLuit

1.2

YPAaBHEHHUs PEAKLUI pa3IMYHBIX THUIIOB; IIOJIHBIE M COKpPAILEHHBIE
ypaBHEHHS PEaKIMii HOHHOTO 0OMEeHa, YUUThIBasl YCIOBHUS, IIPU KOTOPBIX

9TH PeaKlru UIYyT JO KOHIIA

7.3

peakuuii THAPONU3a, PEaKIMi KOMIUIeKcooOpa3oBaHus (HA MpuMmepe

TUAPOKCOKOMILIEKCOB ITMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

Ha KOHKPCTHBIX IIPUMCPAX XapaKTCp 3aBUCHMOCTHU peaKHHOHHOﬁ
CIIOCOOHOCTHU OpPraHn4€CKux COCOUHCHHI OT KpaTHOCTH MW TuUIIA
KOBAJICHTHOM CBSI3U (G- u TE-CBSBI/I), B3aUMHOTO BJIMSIHUSL aTOMOB U T'PYIIIL
4TOMOB B MOJICKYJIAX, a TAKKE OT 0COOEHHOCTEN peaiu3anuu pas3IndIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

8.2

XapaKTCPHbIC XHWMHUUYCCKUC CBOMCTBaA BEIECTB COOTBCTCTBYHOIIUMU

OKCIICPUMCHTAMU U 3aIllUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

ChopMupoBaHHOCTb yYMEHHS XapaKTepU30BaTh COCTaB M BaKHEHIINe
CBOMCTBA BEIIECTB, IPUHAICKAUX K OIPEHACIEHHBIM KjlaccaM u
rpynmnaM coeIuHeHUl (IpoCThle BEIECTBA, OKCUAbI, THAPOKCUIBI, COJIN;
YTJI€BOAOPOAbI, IPOCThIE 3(UPBI, CHUPTHI, PEHOBI, AJIbJIETH b, KETOHBI,
KapOOHOBbIE KHCJOTHI, CIOXHBIE 3(UpPBI, >KUPBI, YIIEBOJIbI, AMUHBI,

AMUHOKHCIIOTHI, OETTKN)

10

C(i)OpMI/IpOBaHHOCTL YMCHHA TPOBOAUTH paC‘léTH o XHMHUYCCKUM
(I)OpMy.]'IaM U YpaBHCHHAM XHMUYCCKHUX peaKI_[I/Iﬁ C HCIIOJIb30BAHHUECM

(U3MYECKUX BEJINYHH:

10.1

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIH OJTHO
W3 UCXOJHBIX BEIIECTB JaHO B BUJE pacTBOpa C ONMPEACIEHHON MacCOBOM

J0JIel pacTBOPEHHOTO BEILIECTBA WM AaHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOW WM 00BbEMHOM 10JIH, BBIX0/1a IPOAYKTA PEAKIIUU

10.3

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOILLIEHUI I'a30B




10.5

0 HAXOXKJICHUIO XMMUYECKOH (POPMYIIbI BELECTBA

11

Bnanenue cucteMoll 3HaHMI O METOAaX HAYYHOTO IMO3HAHUS SIBICHUI
MIPUPO/IbI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX U YMEHHE IPUMEHSTh
9TU 3HAHUS TPHU SKCIEPUMEHTATBHOM HCCIECIOBAHUM BEIIECTB M JJIA
OOBSCHCHHSI XHUMHYECKHUX SBJIICHUW, HMEKIOIIMX MECTO B TPUPOJE,

HpaKTquCKOﬁ JCATCIIBHOCTHU YCJIOBEKA U B HOBCCHHCBHOﬁ KHU3HU

12

ChopMupoBaHHOCT yMEHHSI TMPUMEHATH (UCIOJIB30BaTh) 3HAHHUS O
COCTaB€ M CBOWCTBAX BEIIECTB I HKCIEPUMEHTAIBLHOU IPOBEPKU
TUIIOTE3 OTHOCHUTEJIBHO 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKUX
peakiMii MW MPOTHO3MPOBAHUS BO3MOKHOCTEH HUX OCYIIECCTBICHUS;
CUCTEMHbIC XMMHUYECKUE 3HAHWS Ui OOBSICHEHHS U MPOTHO3HPOBAHUS
SIBIICHUM, MMEIOIIMX €CTECTBEHHOHAYUYHYIO NPUPONY; JUISl MPUHATHUS

IPaMOTHBIX pEIIEHU TPoOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

ChopMupoBaHHOCTb YMEHUS IJIAHUPOBAaTh U MPOBOAUTH XUMHUYECKUMN
OKCIICPUMCHT (HOHy‘IGHI/Ie n HU3Y4YCHHC CBOMCTB HCOPraHN4YCCKUX U
OpPTaHUYECKUX BEIIECTB, KAYECTBEHHBIC PpEAKIUH  YIIIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCJIOPOJCOAEPKAIMX OPraHWYeCKUX BEIECTB,
pelIeHne  OKCHEPHMMEHTAJIbHBIX  3aJad 10  Paclo3HaBaHUIO
HEOPTaHMYECKUX W OPTaHUYECKUX BEUIECTB) C COOJIOACHUEM IpaBHII
O0e3omacHOro  OOpamieHusi C  BEImECTBAaMH W JIAOOPAaTOPHBIM
obopynoBanueM; (GOpMyIUPOBATh IEH UCCIECIOBAHUS; MIPEICTABIATh B
pa3nuuyHOi (GopMe pe3ylnbTaThl JKCIEPUMEHTA, AaHaJIU3UpOBaTh M

OIICHUBAThb UX NOCTOBECPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIIATH IIeTICHANPABICHHBIA MOUCK
XUMHYECKON MH(POPMALIUU B Pa3TUYHBIX UCTOUHUKAX (HAy4YHAs U y4yeOHO-
Hay4Has JTUTepaTypa, CpeJCTBa MacCOBOM nHpopManuu, ceTb MIHTepHET 1
Jpyrue), KpUTHUYECKH AaHAIM3HPOBATH XUMHUUYECKYIO0 HH(pOpMaIHIo,
nepepadaTbiBaTh €€ M HCIONB30BaTh B COOTBETCTBUHU C IMOCTABJICHHOM

y4eOHOM 3amaueit

15

ChopmupoBaHHOCT,  yMEHHUSI MPOTHO3UPOBATh, AHAIM3HPOBATH U
OLICHUBaTh WHQPOPMAIMIO C TIO3MIUK D3KOJIOTMYECKOH Oe30macHOCTH
TIOCJICZICTBUIT OBITOBOM M TIPOM3BOJICTBEHHOW JEATEIHLHOCTH YEIOBEKa,
CBSI3aHHOM ¢ TepepaboTKoi BemecTB; CcHOPMUPOBAHHOCTh YMEHUH
OCO3HaBAaTh  OMACHOCTb  BO3JEHCTBUSI HA  JKUBBIE  OPTraHU3MBI
ONpENEIEHHBIX BELIECTB, I[OHMMAs CMBICI II0Ka3aTes MpPeaeabHON
JOTTYCTUMOW ~ KOHIICHTpAIlMM, W TIOSACHATh Ha TMpUMEpax CIIOCOOBI
YMEHBILICHHS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3/ICUCTBHS HA OPTraHU3M

YCJIOBCKaA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IO XUMHNN
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 TeopeTryeckue OCHOBBI XUMUH
Crpoenue BemectBa. CoBpeMEHHasi MOJENb CTPOCHHsSI aroMa. PacmpeneneHue
JNIEKTPOHOB 10 DJHEPreTHYECKUM YpOBHSAM. Kraccudukanus XUMHUECKUX
1.1 asteMeHTOB. OCOOEHHOCTH CTPOCHHS YHEPreTHYECKHX YPOBHEH aToMOB (S-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAas
KoH(pUTypanus aroma. BaleHTHBIC JIEKTPOHBI
Ilepuonuueckass cucrema xumuueckux dnemeHtoB J[.M. Menpgeneena.
Ousnyeckuit cmbicn [lepuoanueckoro 3akona .M. Menpaeneesa. I[Ipuuunel u
1.2 3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB DJIEMEHTOB M HX COEIUHEHHH 110
epuoJiaM M TpynmnamM. 3aKOHOMEPHOCTH B HW3MEHEHUH CBOMCTB HPOCTHIX
BEILIECTB, BOJOPOAHBIX COETMHEHU, BBICIIUX OKCUAOB U TUIPOKCHUIOB
1.3 BanentHocTh. DnekTpooTpuuaTeabHOCTh. CTENEHb OKUCIEHUS
Buapl xumudeckoit cBs3M (KOBAJICHTHAs, HOHHAS, METAJTMYECKAsi, BOJOPOIHAS)
14 1 MexaHU3MbI e€ oOpa3zoBaHusa. MexxMoeKyIsipHble B3auMoieiicTBus. BemectBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOE€HMsS. THIbl KpPUCTAJUIMYECKHX
peméToK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIMA KPUCTAITUYECKON PEIIETKI
15 Xumuyeckass — peaknus.  Knaccudukamuss ~— XUMHUECKMX — peakluii B
HEOPraHUYECKOW U OPTaHUYECKON XMMHUH. 3aKOH COXPAHEHHS MacChl BEIIECTB
1.6 CkopocTh peakiyu, e€ 3aBUCUMOCTb OT Pa3UYHbIX (PAKTOPOB
1.7 TemnoBsie A hekTh XUMHUYeCKUX peakiuil. TepMoxumMuueckue ypaBHEeHUs
18 OOpatumblie peakiuu. XuUMHYeCKoe paBHOBecue. DakTOphl, BIUSIONIME Ha
COCTOsIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense
DnexTponuTuyeckas auccormanus. CunbHble W crnadble 3nmekTponuThl. Cpena
1.9 BOJHBIX pAacTBOPOB BEIIECTB: KHCIAsA, HeWTpanpHasd, MmenouHad. CreneHb
Jqucconuanuu. Peakiimy HOHHOTO 0OMeHa
110 Iunponus coneii. MonHoe mpousBenenue Boabl. Bogopoausiii mokaszarens (pH)
pactBopa
CriocoObI BEIpaKEHUST KOHIICHTPAIIMU PACTBOPOB: MaccoBast 0JIsi PAaCTBOPEHHOTO
111 BEIIECTBA, MOJISIpHAsl KOHLEHTpauus. HacellieHHblE W HEHACHILIEHHBIE
pacTBOPBI, PAaCTBOPUMOCTh. Kpuctammoruaparsl
1.12 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeaeHne BelecTB B cpeaax ¢




pa3HbIM 3HaUeHHEeM PH. MeToapl 21eKTpOHHOTO OanaHca

1.13

DEeKTPOIN3 PAaCTBOPOB U PACILIaBOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccudukanus Heoprannueckux coenHeHuil. HoMmeHknarypa HeopraHmueckux

BEILIECTB

2.2

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAJIOB (HATpUM, Kaluil, KalbIui,
MarHui, aJllOMUHUH, IIUHK, XpOM, JK€JIe30, MeIb) W UX coeauHeHui. OOmme

CIIOCOOBI IMOJIY4YCHH MCTAJlJIOB

2.3

XUMHUYECKUE CBONCTBA BaXHEWIIMX HEMETAJUIOB (TaJOT€HOB, CEphI, a30Ta,
dbochopa, yriepoma W KPEMHHA) U HUX  COCAMHCHWH  (OKCHJIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COSAMHEHNUM )

2.4

I'eneTnyeckas cBs3b HCOPraHUMYCCKUX BCIICCTB, ITPUHAAJICKAIINX K PA3JIMYHBIM

KJjlacCaM

2.5

#HH##Par##H## nenTndukanns HEOpraHMIecKux coequHeHnid. KauectBeHHbIS

PCaKlMy Ha HCOPIraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKOU XUMHUHU

3.1

OCHOBHBIE TOJIOKEHHUSI TEOPUM XHMHUYECKOTO CTPOEHHUS OpPraHUYECKHUX
coequHeHuii A.M. byrnepoBa. YriepoJHblii CKeleT OpraHWYecKOM MOJIEKYIIbI.
KpatHOCTh XMMHYECKOH CBS3H. S- M P-CBs3U. SP3-, SP2-, SP-rHOpuaM3anyu
opOuTanell aTOMOB yriieposa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XHMMUYECKOTO

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

3.2

[lonsiTue o  QyHkumoHanbHOM  rpynme.  OpueHTalMOHHBIE AP PEKThI

3aMECTUTEIEN

3.3

[IpencraBinenne o kinaccuukanuy opraHudyeckux BemiecTB. HomeHnkmnarypa
OpPraHMYECKUX COEIMHEHUHN (cucreMarudeckas) W TpHUBHAJIbHbIE Ha3BaHUs

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCHICCTB

3.4

CBoOogHOpaIUKAIbHBIH W HMOHHBIM MeXaHu3Mbl peakuuu. [loHsiITHE O

Hykieoduie u snexrpoduiie. [Ipasuno MapkoBHukosa. [Ipasuso 3aiineBa

3.5

AJikaHbl. XMMUYECKHE CBOMCTBA QJIKAHOB: TaJIOT€HUPOBAHUE, JIETUIPUPOBAHHUE,
TEPMHUUYECKOE paA3JI0KEHUE, KPEKHUHI, H30Mepus3auus, ropenue. Ilomydenue
ankanoB. [luknoankanel. Croenuduka CBOWCTB IMKIOATKAHOB C MAallbIM

pa3MepoMm 1ukIiIa. Peakiuuy npucoeIMHEHUs U PaauKalbHOTO 3aMEIEHUS

3.6

AnkeHbl. XUMHUECKHE CBOMCTBA: pEakIMM MPUCOEAMHEHUS (TaJoreHupoBaHHE,
TUIPUPOBAaHUE, TUAPOTAJOT€HUPOBAHUE, TUApATALUsA), TOPEHUS, OKHCIEHUS U
nonuMepuzau. [IpomeblieHHsle ¥ 1a00paTOpHbIE CHOCOOBI  MOTYYEHHS

AJIKCHOB




3.7

AJKagueHbl. XHMMHUYECKHE CBOMCTBA aJIKAJMEHOB: PEAaKIUHU MNPUCOCAUHEHUS
(ruapupoBaHMe, TaJOr€HUPOBAHUE), TOpPEHHUA W mnonuMmepusauuu. llomydenue

aAJIKaAUCHOB

3.8

AnkuHbl. XMMHYECKHE CBOMCTBA: PEAKLMM MPUCOECIUHEHUS (TaJOoreHUpPOBAHUE,
THJIPUPOBAHUE, THIPATAIMs, THIPOTaJOreHHPOBAaHHE) KaK CHOCO0 MOITydeHHs
IIOJINMEPOB M JIPYrUX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemieHusa. ['openue
alleTWJICHA KaK MCTOYHMK BBICOKOTEMIIEPATYPHOT'O IUIAMEHH [UIsl CBAPKH U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

3.9

Apenbl. XuUMHYECKHME CBOiicTBa Oe€H305la: pEaKIHU  SICKTPOPHIHLHOTO
3aMellIeHHs, NpPHUCOeIuHEHUs (TUAPUpPOBaHUE, TalloreHupoBanue). Peakius
ropeausi. OCOOCHHOCTH XWMHUYECKHX CBOHCTB Tonyouna. [lomydenue Oensona.
Oco0eHHOCTH XHMHUYECKUX CBOHCTB crtupona. [lonmumepusamus crupona.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATUUYCCKUX YTJIICBOAOPOAOB

3.10

Cnuptsl.  IlpenenbHble  OAHOATOMHBIE CHOUPTHl. XHMMHUYECKHE CBOWCTBA:
B3aUMOJICHICTBME C HATpueM Kak CHocO0  yCTAHOBJIGHMS — HaIU4us
TMJPOKCOTPYNIBI, €  TaJOr€HOBOAOPOJAaMH  Kak  cHnoco0  IOJIy4eHus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHas Jeruaparanus. Peakuus ropeHus.
[lomyyenue sTaHONa: peakuuss OpOKEHMs IJIFOKO3bl, THApaTalUs STUIICHA.
OTUJIECHITIMKONIb U TIULEPUH KaK MPEICTABUTENN IPEACIBbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

@®enon. Xumuueckue cBoicTBa ¢eHona (peakiuu ¢ HaTpUeM, THIPOKCHIIOM

HaTpusi, Opomom). [Tomyuenue peHomna

3.12

Anpneruapl. XuMUYECKHE CBOMCTBA NMPEACIBHBIX albACTUIOB: THIPUPOBAHMUE;
KayeCTBEHHbIE peaKkIMM Ha KapOOHWIbHYIO TpyHmy (peakius «cepeOpsHOro
3epkanay, B3aumozeiicraue ¢ ruapokcuaoM meau (ll). [lonyduenue npeneabHbIX
aIbJIETUJIOB: OKHUCIEHHE CHOUPTOB, THApaTalMs aneTwieHa. AIETOH Kak

NpeACTAaBUTCIIb KETOHOB. OcobeHHOCTH peaKkuu OKUCIICHUS allCTOHA

3.13

KapOoHoBbie KHCIIOTBI. XWMHUYECKHE CBOWCTBA TMPEACIBbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[Tonydyenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCJICHHE
AJKAHOB, AJIKEHOB, MEPBUYHBIX CHOUPTOB, albACTHAOB. BbICIINE NMpenenbHbIe U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

3.14

Cnoxuple 3¢pupbl u kuppl. CrocoObl MOJMY4YeHHS] CIOXKHBIX 3(UPOB.
Obpatumocth peakuuu 3Tepudukanuu. llpumeHeHue CilOXKHBIX 3(UPOB B
MUIIEBOM M Tmap(pIOMEpHOW NPOMBINUIEHHOCTH. JKHpBI Kak CIIOXKHBIE 3(UpPbI
TJIMIEpUHa M BBICHIMX KapOOHOBBIX KHCIOT. XHMHYECKHE CBOMCTBA >KUPOB:

TUAPUPOBAaHUE, OKHCIeHHe. ['maponus, WM OMBUICHHE, XUPOB Kak CHoco0




MIPOMBIIIJIEHHOTO TMOJIYY€HUS COJIE BBICIIMX KapOOHOBBIX KHUCIOT. MbLIA Kak

COJIM BBICHINX Kap60HOBI:IX KHCIIOT

3.15

XUMHUECKHE CBOMCTBA TIJIIOKO3bl: pEAaKUMM C Yy4yaCTHEM CIHUPTOBBIX U
QJIBJICTUIHOM TPYNII U MOJIOYHOKHCIOE OpoxeHnue. IIpumeHeHue TriaroKo3bl, e€
3HAa4EeHUE B KU3HEIEATEILHOCTH OpraHu3Ma. Jlucaxapuasl: caxaposa, MaabTO3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAIOIIME JAucaxapuisl. ['uaponus
nucaxapunoB. Ilomucaxapuabl: kpaxman, rivkoreH. CTpoeHHE MaKpOMOJIEKYJ
KpaxMaya, IJIMKOTeHa W Ueirono3pl. Pusndeckue CBOMCTBAa Kpaxmana MU
LEJIII0NIO3bl. XHUMHUYECKHE CBOMCTBA KpaxMaya: THAPOJIM3, KadyeCTBEHHas
peakiust ¢ MoaoM. XUMHUYECKHE CBOMCTBA LIEJUIIOJO3BI: T'MJIPOJIN3, MOJyYEHHE
3¢upoB uesIroso3bl. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a,

alleTaTHbIN MIENK)

3.16

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKIMU C BOJOM, KUCIOTaMH,
peakuuss ropeHus. AHWIMH Kak IPEACTABUTENb APOMATHYECKUX aAMHUHOB.
XUMHYECKHUE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOM
BOJOM, okucieHue. I[lomydyeHue amMuHOB QIKWIMPOBAHMEM AaMMHUAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMUHOKUCIOTBL M O€NKH. AMUHOKHUCIOTHI Kak aMQOTepHbIE OpraHUYeCcKHe
coequHeHusi. OCHOBHBIE aMHHOKHCIOTHI, OOpasyromme Oenku. XUMHYECKHe
CBOMCTBa OCIIKOB: THAPOJIU3, JACHATYpAIUs, KAUeCTBEHHBIC (I[BETHBIC) pEaKIUU

Ha OeJIKu

3.18

CrpoeHne u CTpPyKTypa HOJIMMEPOB. 3aBUCUMOCTb CBOWMCTB IIOJIMMEPOB OT
cTpoeHHus: MoJieKyl. OCHOBHbBIE CHOCOOBI TOJYYEHHS] BBICOKOMOJIEKYIISIPHBIX
COEMHEHMI: peakly MOJIMMEpU3aluyd U nonukoHaeHcanuu. Knaccuduxamms

BOJIOKOH

3.19

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

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNEC OPTaHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COe)II/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmusi B moBceqHeBHOM >ku3HM. [IpaBuia Oe3omacHoil paboOThl C €AKUMH,

TOpHOYMMU U TOKCHUYHBIMHA BC€IICCTBAMU, CPEACTBAMU OLITOBOM XUMHHU

4.2

XUMHUS ¥ 310pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEIBCKOE XO3IMCTBO. XUMUS B
MIPOMBIIUIEHHOCTH. XUMHS M 3HEPreTHKa: NPUPOAHBIN U IMOMYTHBIN HEPTIHON
rasbl, UX COCTaB U ucnosib3oBanue. CoctaB HeTH U e€ nepepadboTKa (IPUPOAHbIE

HCTOYHHUKH YTJ'ICBO,Z[OPO,Z[OB)

4.3

XUMHS U D3KOJOTHS. XHUMHYECKOE 3arpsA3HCHUC Oprxcanmeﬁ cpeabl U C€ro




nocnenctBus. Oxpana rumpocdepsl, MouBbl, atMochepsl, diaopsl U (hayHbl OT
XUMHAYECKOro 3arpsisHeHus. IlpoOiema OTXOZOB M MOOOYHBIX MPOAYKTOB.

AHBTepHaTI/IBHLIC HUCTOYHHUKU SHCPTUU

OO0mue mpencTaBiICHUsT O MPOMBIIIICHHBIX CIIOCO0aX TOMYyYEHUS XHUMHUYECKUX

BEIIECTB (HA MpHUMEpPE MPOU3BOJCTBA aMMHUaKa, CEpHON KuciaoThl). UEpHas u

4.4 uBetHas  Metauryprus.  CTEKJIO W CHJIMKATHAas  [POMBILUIEHHOCTD.
[IpombiienHass ~ opranuveckas  xumus.  CpIpp€ I8 OpraHUYECKOU
MIPOMBILIIIEHHOCTH

5 Tunel pacy€THBIX 33184
51 Pacuérbl Mmacchl BemiecTBa Wil 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
' BElIECTBa, Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BELIECTB

5.2 Pacuérsl TemnoBoro 3¢ dexra peakuuu

5.3 Pacu€rbl 00BEMHBIX OTHOLIECHHH ra30B IPU XUMHUYECKUX PEaAKIIHIX

5.4 Pacuérbl maccnl (00bE€Ma, KOMMUYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMU, €CIIU

' OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA MIPOIYKTA PEAKIIUU OT
' TEOPETUYECKU BO3MOMXKHOTO
Pacuérer macchl (00bEMa, KOTMUYECTBA BEIIECTBA) MPOIYKTA PEAKIIHH, ECIIH OJTHO

5.6 13 BEIIECTB JIaHO B BUJIE PACTBOPA € ONPEEIEHHON MAaCCOBOM 101
PacTBOPEHHOTO BEIIECTBA

57 Pacuétsl ¢ ucnonb30BaHNEM HOHITHI «MacCcOBas 10JIs», «MOJISIpHAs

' KOHIIEHTPALUS», KPACTBOPUMOCTb)
Haxoxnaenune MosieKkymnsipHOi (popMyJIbl OpraHMUECKOI0 BEIIECTBA 10 €T0

5.8 IJIOTHOCTU U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB, WU 110

IPOAYKTaM CrOpaHus




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

* Xumus; 10 kmacc. yrinyonenHoe odydenue Epemun B.B., Ky3pmenko H.E.,
Tepenun B.M. wu gnp.; moa penakmuedd Jlyamna B.B. OO6mectBo c
OTPAaHUYCHHOU OTBETCTBEHHOCTBIO «J/[PODA»; AkiuoHepHOE OOIIECTBO

«3narensctBO «lIpocBemienue»

» Xumusi; 11 knace. yrnyonennoe odyuenne Epemun B.B., Ky3ssmenko H.E.,
Hpo3noB A.A., u np.; mom pemakuuert Jlyamna B.B. OOGmectBo ¢
OrpaHUYEHHONW OTBETCTBEHHOCThIO «/IPODA»; AKiMoHepHOE OOLIECTBO

«3narenbetBO «lIpocBenieHne»



