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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpeHEro oOiiero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHOI IPOrpaMMmbl CpEeIIHETrO o011ero
oopazoBanusi(POIl COO), npenacraBieHHbIX B DepepadbHOM TOCYIapCTBEHHOM
obpazoBatenpHoM cranHaapre COO, c¢ yuérom KoHuenuuu mnpernogaBaHus
ydeOHOro mpenMera «XUMHS» B 00pa3oBaTeNbHBIX OpraHu3anuix Poccuiickoi
denepany, peamu3yIOMKUX OCHOBHBIE 00pa3oBaTelNbHBIC MPOTPAMMBI, U
OCHOBHBIX ToNoXkeHu «Crtparerun pa3BUTHS BocnuTaHus B Pocculickoil
@epnepanuu Ha nepuon no 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIyOJEHHOTO HW3Y4YEHHUs 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro ooOpazoBaHusi ywammuxcs 10-11 kmaccos.
N3yuenue nmpeamera, pealm3yeMoe B YCIOBUAX U PEepeHIIMpPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAaHO OOecneunuTh 00Ie00pa30BaTEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIst
aJanTaldyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM U3HU B COLIUYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHUs] B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMme 1o XMMHHM Ha3HaY€HUE MpeaMeTa «XHUMHS» [OIy4daeT
NoApOOHYI0  HWHTEpIpPETallMil0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaToB OOydeHHs] M TpeOOBAaHWUN K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e HH(QOPMALMOHHO-METOAUYECKAsA, peaju3alusi KOTOpoHh oOecrneynBaeT
MOJy4YeHHUE NpPEACTaBICHUSI O IUENsAX, COACpKaHWHU, OOIIel cTpaTeruu
oOy4eHHsI, BOCTIUTAHUS U PA3BUTHS 00YyJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMOro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNieSICHHe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHHUs Y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €TrO
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTeIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax UWTOTOBOM aTrTecTanuv B (QopMe eIUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO N3YUYEHUS XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesneseHue W CTPYKTypPUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpUMEpPHOE pachpejieleHue y4yeOHOro BPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATENIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3yueHHUs MpeaMeTa
Ha yriIyOJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIPOTrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpEeMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOyYarolerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMeETa.

[Io BceM Ha3BaHHBIM MO3ULHKSIM B IPOrpaMMe IO XMMHUU IPELYyCMOTpPEHA
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJICHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEpKaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOM COCTaBJISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUHM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TIPEIMETOB 0a30BOro M yINIyOJIEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha ypPOBHE CpeIHero oOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJIeH Ha pealn3aliuio
NPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yUYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3ALUSAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIIIyOJIeHHE TEOpEeTUYeCKOW U
MPaKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIINX OMpPENEAEHHBIN TPO(UIIb
0oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3anusx mpodeccruonansHoro oopasoanus. Hapsigy c atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOl 00pa30BaTEIBPHON MPOTPpaMMBI CpeIHEro oOIero oOpa3oBaHUs
U3yyeHue ImpeameTa «XuMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLUAIBHOTO PAa3BUTHS OOyyaroummxcs, Ha (popMHpOBaHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTrOo TpyAa H
00OOMMIEHHBIX  CIIOCOOOB  JEATEIBLHOCTH, WMEIONINX  MEKIUCITUTIMHAPHBIH,
HAJIIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4eHHUS
ABIAIOTCA YIUIyOn€HHbIe Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaXo010B K OTOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpP)KaHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 33 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznuuusax 06a3oBOro u yriayOJaEHHOTO
YPOBHEU U3yueHUs NMpeaMETa.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYINHOCTb IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpEeNeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yrayOJnEéHHOM YpOBHE HM3y4eHHs NpeaMera olecreueHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEACTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUS PEAKLUH, pacCMaTPUBAEMBIX C TOYKH 3PEHHUS] XUMUYECKOW KMHETUKU
U TepMoauHamMuKku. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX MPEJCTABICHUSAX O CTPOEHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHHUSI DHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3zoBanus. M3yueHue
TUMOB  peakuuil  jJomnojHsAeTcs  (HOpMUpPOBAHMEM  TIPEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLIECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHU yaensaeTca 0co00e BHUMaHKE BOPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIIMii.

Oco0oe 3HayeHWe HMEeT TO, 4YTO Ha COJEp)KaHUE KYypCOB XHUMHH
yIayOaEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeIEHHOTro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [JONOJHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(U3UYECKOro Mpoduiist 00bIIoe
3HaueHHUEe OyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuaia mo obmed xumwun. [Ipu
U3y4YCHUU IMpeJMeTa B JAaHHOM cllyyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUI B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsIipHas Teopusi (MOJEKyJisipHasi Teopus B (U3HUKE), 3aKOHBI COXpPaHEHUS



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

B TO ke BpeMa B COAEpKAHMM IIpeAMETa JUId KIACCOB XUMHKO-
ouonoruyeckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJeT MMETh OpraHUYecKast
xumus. B 3TOM cimydae mpenocTaBiseTCsl  BO3MOXKHOCTh Il OoJiee
OOCTOATEIBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKIEHHOBBIE
KHCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAaX IPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy)KaT OCHOBOM [UIi W3y4YEHHs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpOBaHHS OCHOB HAyYHOI'O MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHS HAYUHbBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEeaMETaMH, BXOIALIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble TOpenMeTb», «MaTtemaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD) Ha YIIIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 337jaueil MEePBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHU Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHHS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpearosaraer
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUN: O MaTEPUATILHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK U €€ Beaylled posim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SIHEPreTUYECKON M MUILEBOW OE€30MacCHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
o0ecCleyeHnn paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl 4Y€IOBEKa, a TAaKXKe JKOJIOTMYECKU
00O0CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHON CPEE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIaAMEHTAIbHBIX
MOHATUH, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIPHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIICPCHBIX CUCTEMax, 00 00X
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUN I OOBSICHEHUS
KJIFOYEBBIX HJEH M TpOOJeM COBPEMCHHON XUMHHU, JUISI OOBSCHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO pEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C IMO3UIIMI SKOJIOTHYECKON 0€30IaCHOCTH MOCIICICTBHUI
OBITOBOM W MPOU3BOJCTBEHHOW JEATCIILHOCTH 4YEJIOBEKA, CBA3aHHOW C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYyHbIX  METOJaX  ITO3HAHWS,
HEOOXOJUMBIX I NPUOOPETCHHUS YMEHUW OpPHEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN ISATEITHHOCTH M IMTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LENOCTHOM CHCTEMBl CPEJHEro oOuiero oOpa3oBaHUs NpPH W3YUYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM  ypOoBHE OCOOYI0 — aKTyaJlbHOCTb
IpUOOPETAIOT TaKUE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMpOlecCYy TBOpPUYECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIAAHBIX HMCCIEIOBAHUN B XUMUH, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
criocoOHocTe oOyvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHUS K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHUIO YCHENTHOM NMPo(heCCUOHAIBLHOM U OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO W TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHupoBaHUEe yYMEHUH W HaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJIST M3YUCHHUS XUMHUHU Ha YTIIyOJICHHOM
YPOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HeAeNto).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHM.

DNEeKTPOHHOE CTPOEHHE aToma YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. THulbl THOpUIU3ALMK aTOMHBIX OpOHUTase
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW CBsI3U (OOMEHHBIN U JIOHOPHO-
aKLUENTOpHbINM). THUNBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, 1BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€il B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHE O CcBOOOAHOM paaukaie, HykjIeopuiae u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYEeCKUX COEOUHEHUH. MoJeKyasipHble W  CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalEHHas,
ckenetHas. M3omepuss. Buael u3omepuu: CTPyKTypHas, IPOCTPAHCTBEHHAs.
OnextpoHHbIe YQPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIN
Y ME30MEpPHBIN 3PPEKTHI).

[IpeacraBnenne o kinaccupuUKalMM OpraHuyeckux BewlecTB. lloHsTHe o0
bynkunonangsHOM rpymme. ['omomnorus. 'omonoruueckue psanbl. CucreMaruyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCcTH W KiaccU(UKaALUS OpraHUYeCcKuX peakuuil. OKUCIUTETBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OMbBITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IpPU HArpEBAHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MEpHS. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, SpP°-
ruOpuau3alysl aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLINH,
JErHIpUPOBaHUs, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTra, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mias ¢popmMyrna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIOATKaHOB. CrOCOObI MOMyYeHHS H
MIPUMEHEHUE IIUKJIOAJIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajJkeHoB, oOmas (hopmysia, HOMEHKJIATypa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKEHOB,  Sp*-
ruopuau3anysl aTOMHBIX OpOWTalield yriepoaa, 6- U m-cBiI3u. CTpyKTypHas u
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLIMH IPUCOECAVHEHMS, 3aMEIIEHUS B O-MOJOKECHHE
IIpU JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHUs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrToCcOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Aunkunbl. ['omosorudeckuii psijy aikuHOB, o011as ¢hopmylia, HOMEHKIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMUYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, MMEIOIIHMX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popmysa, HOMEHKIATYpa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUs B OEH30IbHOM KOJIbLIE U
YTJIEBOJOPOJAHOM pajguKalle, PEakUHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOMIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX pPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamus ctupoia. CriocoObl MOTyUYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocoOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHM), pU(DOPMUHT, THUPOIH3.
[IpomykThl mepepaboTKu HEDTH, X TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMEIleHUs] TalloTéHa Ha THAPOKCOTPYNIYy, HUTPOrpyNny, [HAHOTPYIIILY,
amuHorpynmy. JlelicTBUe Ha TraJOTeHNpPOU3BOJHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HATIKAHOB C MArHUEM M LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEIMHECHHUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOPOJOB Pa3IUYHBIX KJIAcCOB (OOecIBeYMBaHWE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aWMOJICHCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OPraHWYECKUX BEIIECTBAX, MOJy4YEHUE HDTWICHA U
M3YUYCHHUE €ro CBOMCTB, O3HaKoMiieHHE ¢ KoyueKiusMu «Hedtb» u «Yromby», ¢
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJIETUPOBAHUE MOJICKYJ
YIJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIeKyn (Ha MpuUMepe
METaHOJIa W JdTaHojda). ['oMonorudeckuil psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBHMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMH, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne 0 MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opraHu3Mm dYenoBeka. CmocoObl TONydYeHHS W TMPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOrO sjpa. duszndeckue cpoiicTBa (peHosa. OCOOCHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6s!I osrydeHus: U npuMeHeHue gpenomna. @enonpopmaabAeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS — ATTBJETUIBI M KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nyecKue CBONCTBA albJErHIOB H
KETOHOB. XUMHYECKHME  CBOICTBA  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIIMHA HA aJIbJICTUIBI.
CriocoObl OJTy4eHHs M IPUMEHEHHE allbJIETH]I0OB U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCTIOT. 30Mepus 1 HOMeHKIaTypa. Puznueckue cBocTBa
OJIHOOCHOBHBIX MpPEAEIIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuUKalM, peaKUMd C YYacTHEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OcOOEHHOCTH CBOMCTB HENPEACIbHBIX U aPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBas, MNaJIbMUTHUHOBAs, OJIEMHOBAs, JIUHONEBAS,
JUHONEeH08as KUCIOThl. CIIOCOOBI MOyUEHUsI U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, U30MEpPHUS H
HOMEHKJNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. CtpoeHue, pU3nYecKue 1 XUMUYECKHE CBOICTBA KUPOB: THIPOJIU3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

Mp11a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogoB (MOHO-, -
U rnonucaxapuiel). MoHOocaxapubl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA U HaxOxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
Ipynn, CIOUPTOBOE W MOJOYHOKHCIOE OpoxeHue. llpumeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH Opranu3Ma. J(ucaxapuapl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
IJIMKOTEH W 1eiumoio3a. CTpoeHMe MaKpOMOJIEKYJl Kpaxmajia, TJIMKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmasjga M LEJUIKOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAllCHUIN:
PacTBOPUMOCTbD PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHMPTAa B aJbJIETHU]] HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCITOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumMuyeckue CBOICTBAa pPacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzanmopaeicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1o TemMaM «ChupTel U
dbenomnwly, «KapooHoBbie KUCIOTHI. CII0KHBIE YPUPHD.

A3o0Tcoaep:Kkaliue OpraHn4ecKue cCoeJuHeHH .

AMUHBI — OpraHUYecKue MpPOM3BOAHBIE aMMmHuaka. Kiaccudukaiys aMUHOB:
anupaTUUeCKue W apoMaTHUYECKHUE, IIEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmas gopmyiia, U30MEpHsi, HOMECHKJIATypa M (HU3NYECKue
CBOICTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE TEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnm anKuIaMMOHUSL.

AHUJIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psaga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIEKYyJie aHmiInHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiuu Ha aHUIMH. CrnocoObl
MOJyuyeHUsT M TpuMeHeHue anudaruueckux amMuHOB. [lonmydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknatypa v uzomepusi. OTaenbHble IPeACTaBUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajadnuH. @Du3nYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TIENTHIOB.

benku kak npupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBa O€JIKOB: THAPOIMU3, JAEHATypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAIbHBIE METO/Ibl HW3YUYEHUS BEIIECTB WU HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHE OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaMm
«AzoTcoaepxkaniue OpraHUYEeCKue COCIMHECHHUS) u «Pacmo3naBpanue
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHSATHUS XUMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHble Marepuansl. I[lmactmacchl (TOJMATHICH, TMOJUIIPOIUIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIdTUIECHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHa: HaTypasibHbIe (XJIOMOK, IMIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OOpa3iaraeMbie MOJIUMEPHI).

DKCINEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W MX IPEBpaICHUN:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIICHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnsle 3anaun.

Haxoxaenue MoJieKyJsIpHOM (HOPMYJIbl OPraHMYECKOTO COCAUMHEHHUS II0
MAacCOBBIM  JIOJISIM ~ 3JIEMEHTOB, BXOJISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIAPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs Mo Mmacce (00béMy)
IPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) IPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QopMyIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJYUYEHHUSI, OMpPENECICHUE AOJMM BBIXOJA MPOAYKTA PEAKLIHMH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanns MeXNpeaMETHBIX CBS3EH NPU U3YYEHNH OPTaHUYECKON XWMHH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpEIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHS: SBJICHUE, HAYUYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCIEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEPOTPO(HBIA TUIl NMUTAHUS, OpPOKEHUE,



dorocuHTE3, IbIXaHWE, OEJIKH, YTIIEBOABI, JKUPbI, HYKJICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHI, OCHOBBI PAI[MOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMMUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCJA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaims XuMruieckux 3J€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB TIO ATOMHBIM  OpOUTAIISIM.
DNeKTpOHHbIE KOH(PUTYpALITU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEpPUOAUYECKOrO 3aKOHA U llepuomnueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJOXHBIX BEIIECTB IO TrpynnaM ¢ IepuoaaM. J3HAYEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAs,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IJauHa cBs3U. [1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KparHeie cBsaA3u. BogoponHas CBs3b.
MexmoneKyJIapHbIE B3aUMOICUCTBHUSL.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. MctuHHble pacTBophl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukainus n HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. | pUBHATBLHEIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAIlCHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoxuMuYecKre ypaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katain3 u kaTannu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIEC peakIMu. XuMUyeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHUS. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuibHble W clIaOble 3JIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenb M BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OanaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TEPOKCUJA BOJIOPOJa B MPUCYTCTBUM KaTalIM3aTopa, MOMAEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieTieHUe
Cpeabl pacTBOPOB C TMOMOILIBID WHIWKATOPOB, H3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB HAa CKOPOCTh XHMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuyeckasi xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAIJIOB (Ha MpPUMEpPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢uznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxaeHue B MpuUpoie, CIOCOOBI MOJydeHHs, (GU3UYECKHE U
XAMUYECKUE CBOMCTBA. [ aloreHoBoAOpObl. BaxxkHeumme KUCIOPOACOaepKaIIEe
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIICHHBIE CTIOCOOBI TOMYyYCHUS
rajgoreHoB. [I[pumeHeHune rajJoreHoB U UX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3znyeckue U XMMHYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIOpOJa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(IV), okcun
ceprl(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [Ipumenenne cepbl U €€ COeUHEHNN.

A3zor. HaxoxneHue B mpupoje, CHOCOObl MONy4YeHUs, (U3HUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprimMeHeHune azoTta
U €r0 COeIMHEHHI. A30THBIE YIOOpEHHUS.

®docdop. Haxoxnenue B mpupoje, CnocoObl MONMy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenune ¢ocdopa u ero coenunHenuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxJIeHWE B OpUpoJe. AJUIOTPOIHBIE  MOIU(PUKALIY.
®duznyeckue W XUMHYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yrimepona(IV), yronenas kucimora u e€
COJIu. AKTUBUPOBAHHBIA YTroyib, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTBIX BEHIECTB, 0OPa30BAaHHBIX YIIEPOJIOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xuMuueckue cpoiictBa. Okcuna kpeMHusi(IV), kpeMHHEBas KHCIIOTA, CHIIMKATHI.
[IpumeHeHne KpeMHus U ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tomoxenne metamwioB B [leppoandeckoil cucteMe XUMHUYECKHUX JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0OYEK aToMOB MeTauioB. OOmue
dbusnueckue cBorcTBa MeTamwioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PpsAll  HampsbkeHuit  metamwioB.  OOmume  cnocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHUs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnyueckoit cuUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u kanuil: mnomydyeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE POCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlydeHue, (u3NYecKue u
XUMUYECKUE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COEJIMHEHHI.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHbIE CBOICTBa OKCHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCIIUTEINIbHBIE CBOMCTBA. [lomyueHrne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTENbHbIE CBOMCTBA.

Pu3nuecKne U XUMUYECKHE CBOWCTBA JKeJle3a U €ro coeauHeHuil. OKCupl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). Ilonyuenue u npuMeHeHHe xKene3a
U €ro CIUIaBOB.

Pu3nYeCcKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
IIPUMEHEHUE MEIU U €€ COCUHEHNM.

[MuHk: momy4yeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AMQpOTepHbIE
CBOMCTBA OKCHJIa U TUIPOKCHIA LINHKA, THIPOKCOKOMIUIEKCHI IIMHKa. [IpuMenenue
LIMHKA ¥ €ro COCINHECHUMN.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
H3yueHue oOpaslloB HEMETAUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHUCJIOPOZE, M3y4YeHUE KOJUIEKUMH «MeTtajuibl M CIUIaBbD), B3aWMOJEUCTBUE
MIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M )KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
M KaTUOHBl METAJUIOB, B3aMMOJECHCTBUE TUAPOKCUIOB ANIOMUHHS M LHAHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYEH, PELIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 I10 TeMaM
«T"anorenn», «Cepa u €€ coeAMHEHUsA», «A30T U (HocPop U UX COEAUHEHUS»,
«Mertasibl TIaBHBIX TOArPYIID», «MeTamibl HOOOUYHBIX MOATPYIII.

XUMUS U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O Hay4HBIX MeETOoAAaxX IIO3HAHUSA M METOJNOJIOTMHM HAy4YHOI'O0 HCCIIEIOBAHMUS.
Hay4yHble NpUHIUITBEI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUsI BaXKHEUIINX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMbIliieHHbIE CITOCOOBI MOJYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Poub xumuu B 06ecriedeHIH SHEPreTHIeCKOi Oe301MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcTBeHHble cpexacrtBa. Ilpasuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XYMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
o0ecrneueHnH MHUIEeBOi 0e30MacCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. beitoBas xumwus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainel g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

PacuéTel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WIK O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEaKLUUH, €CIU OJHO U3
BEILIECTB HMMEET IMpUMecH, Macchbl (00BbEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAcTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHLIEHTpalluM BELIECTBA B PAcTBOpPE, JOJM BbIXOAA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYeHUHM oOmed u
HEOpraHW4eCcKoM XUMHuM B 11 Kkjacce ocylIECTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHSTHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiIacCU(PUKalus, NePUOIUIHOCTh, HAOIIIOIEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJEIINPOBAHUE.

®dusrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIE€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJICAJIbHBIN Ta3,
(bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (DepMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SHEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, rTOpHbIE MOPOJbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusl, CTPOUTEIbHBIE
MaTepHallbl, CEJIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs IPOMBIIUICHHOCTD,
dbapmaneBTUYECKast MPOMBILIEHHOCTb, MIPOU3BOCTBO KOCMETUYECKUX



npemaaparoB, MPOU3BOACTBO KOHCTPYKHOHMOHHBIX  MATCPHUAJIOB, JJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMETa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIECTICHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyJaroONMMHUCSI POCCHUMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOOIPECICHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaloIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMAaMHU [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPaAkKaroT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD  OTPakKaroT
c(hOpMUPOBAHHOCTh OIBITA IMO3HABATEIIBHOM M MPAKTUUECKON JAesTEIbHOCTH
oOydJaronuxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBQ)XEHUS K 3aKOHY U IIPABOIOPAIIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITIOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh W TPUHUMATh MOTHBBI, HaAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIN3E PA3IMYHBIX BUIOB YUYCOHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



MHTEpeCa W [O3HABaTEIbHBIX MOTHMBOB B IOJIYYEHUHM M MOCIEAYIOLIEM
aHanm3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KyJAbTYPbl 310POBbS:

NOHMMAaHHSA LEHHOCTEH 310pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJItoIcHUsT TpaBWI 0e30MacHOTO OOpallleHHs C BELIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYJOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMUX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUNA W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAKTHUECKOMY HM3YUYEHHMIO MPOQPECCHl pa3IMdHOro poja, B TOM
YHUCJie Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYyY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIMBUIYaIbHOW TPAECKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3arii COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIECO00PA3HOr0 OTHOUICHHS] K MPUPOJE KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

MOHUMAHUS TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BONPOCOB PAllMOHAIBHOTO IPUPOOTIOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
NPUPOIHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYusl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, S9KOJIOTUYECKON KYIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeACTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHU JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJid B
CO3JaHUM HOBOW 0a3bl MaTepUaqbHOM KyJIbTYpbl, B PEIICHUH [JIOOATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/Ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MUpA U
MPOUCXOJIANINX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUX;

MHTEpPECA K MO3HAHUIO, UCCIIEIOBATEILCKON AEATEIBbHOCTH;

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

MHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax mpodeccruoHaabHOM
JIESITETLHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopazoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOydaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpPCAIbHBIC yU4e€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecCIreynBaoIIne (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroIuXCs;
CHOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIEe AeiicTBHS

1) 6a30Bble JJOruvYecKue aeMcTBUSI:

CaMOCTOSITEIbHO  (OPMYyJIMpOBaTh W aKTyalIM3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh LeIU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl ACATEIHBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M yCTaHABIMBATH UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSTUS JII OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KJIACCH(UKAIMKA BEIISCTB M
XAMUYECKUX PEAKIIHIM;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BBIBOBI U 3aKIIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yeMble B XUMHUH CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN



peakuu — MPHU pEIIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC TIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB M XHUMHUYECKHX
pEeaKLHnii;

dbopMyIMpoOBaTh LIEIH U 3314l UCCIEA0BaHUS, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaThH
000OLIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHNUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS NPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPopManuu (HaAy4yHO-
NOMYyJIsIpHAsl JUTepaTypa XHUMHUYECKOrO COJEp)KaHUs, CIPaBOYHBbIE MOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IMYHBIX BUJIOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHpOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYCOHBIX 3a1a4
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHdopmaruu (cxeMbl, rpadyKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAYYHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHMKATHBHBIE YHMBEpPCAJbHbIE Yy4eOHbIe JeHCTBHS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUU, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOM MPEIJI0KEHUS
OTHOCHUTEJIBHO BBIITOJHEHUS NPEIJI0KEHHOM 3a/1a4H;

BBICTYNATh C MpE3EHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4aeMbIX BEUIECTB, peaju3aluu yueOHOTo NpoeKTa, U (OpMyIUPOBATH BHIBOBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X07ie 00CyX/1eHHUs 1 OOMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTb, ONpeneNsss €€ LeNIM W 3a7add, KOHTPOJMPOBAaTH U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrOCO0 HMX peHeHus ¢ YYETOM IOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMoOaHaW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha YIi1yOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCCKUC
JUTSL y9eOHOTO peaMeTa « XUMUSD» HaydHbIC 3HAHUS, YMEHHS M CTIOCOOBI IeHCTBUN
10 OCBOCHHIO, MHTEPIIPETAIIMN M MPEOOPa30BAHUIO 3HAHUH, BUBI JICITCILHOCTH
10 TIOJTYYCHHIO HOBOT'O 3HAHUS M IMPUMEHCHHIO 3HAHMM B Pa3IMYHBIX YUCOHBIX
CUTYaIMsIX, a TAKXKE B PEaJbHBIX KU3HEHHBIX CUTYyAIUsAX, CBI3aHHBIX C XUMHEH. B
nporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl IMPEACTABICHBI 110 TOJaM
U3YUYCHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHs»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHUr yCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTETUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIuy, B obecrieueHUn PalOHAJIBHOT O
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIECH KYJIbTYpPbI
YeJloBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO U IIPUPOJHOU CPEAE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUM JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
o0Ooyiouka aroma, s-, p-, d-aTOMHbIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBINA 00BbEM, YIIIEPOAHBIN CKeNleT, (yHKIIMOHATbHAS
rpynmna, pajaukai, CTPYKTypHble (opMymbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOJOPOJIBbI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aK0OH COXpaHEHHUSI MACcChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpaleHUs DSHEPrUM TP XUMUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE
MOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEACTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUHUH, TEPMOAMHAMUYECKUX W KUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHE CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U OE€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPraHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  OPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOIA, TepepabOTKN HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TIOHSTHM,
YCTAHABJIUBATh MX B3aUMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIUE MOHITUA MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

chOpMHPOBAHHOCTh YMEHHIA:

MCIOJIB30BaTh XUMUYECKYIO CUMBOJMKY JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYEeCKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUUYECKUX PEAKUMU U PACKPBIBATH UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMA  IMOCPEACTBOM  COCTABJICHUSA
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTAaBJIEHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUIA;



M3TOTaBJIMBATh MOJIEIN MOJEKYJI OPraHUYECKUX BEUIECTB I WIUTHOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABIMBATH MPUHAJIC)KHOCTh M3yYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCcy/Tpynne CcoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknartype (IUPAC) u npuBoauTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, alleTUJIEH, TOJYOJ, TJIUILEPUH,
ATWICHIJIMKONb, (eHos, (QopManblerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKAHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKa/IMCHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETUJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOJAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEaKIHMl C HCHOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKIAaTh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOU CBS3U (OG- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOHOTO
Coipbsi (He(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEePEepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE onepamuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBIBICHUE MPUYMHHO-CIECACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO NOHMMAaHUSl CYIIHOCTH MAaTEepUaIbHOTO €IMHCTBA MHPA,
MCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHMH: MPOBOJUTH PACUETHI MO XUMHUYECKHUM
dbopMmysaM U ypaBHEHHUSIM XMMHYECKUX PEAKIUN C MUCIOJIb30BaHUEM (HU3UUECKUX
BEMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATM3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepaboTKOU
BEILIECTB, UCMOJIB30BaTh MOJYYEHHBIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUUYECKUU JKCIEPUMEHT (MOJYyUYeHHUE U HU3YUYEHHE CBOMCTB OpPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM O00OpPYIOBaHUEM,
dbopMyIHpoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazudyHoOu dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIOJIaTh MPaBHJIa KOJOTHUYECKH I1eJIeCO00pa3HOTO MOBENCHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MIPUPOTHOM CPEebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHUYECKOTO JICMCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKHUX BEIIECTB, TOHUMAs cMbICH mTokaszaress [1JIK;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHdpopmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(}OpMaIuio, nepepadbarbiBath €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUSI Kypca «OOIas M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYEHHM PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEIOBEKa, a TaKkKe
HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBbIO M IPUPOIHOMN

cpene;
BJIAJCHUC  CHUCTEMOM  XUMHUYCCKMX  3HAHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AJIEKTPOHHAsA 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKAsl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, AIEKTPOJUTHYECKAs JUCCOLMALNS, CTENEeHb JUCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJUTHUYECKON TUCCOLUALMNM, NEPUOINYECKUN
3akoH J[.11. Menneneesa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAICHNs] SHEPTUHU NIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KalMe€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
NPEACTABICHUS] O CTPOEHUMU BEIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJSIPHOM U
HAJMOJIEKYJIIDHOM  YpOBHSX; TPEJCTAaBICHUS O MEXaHM3Max XUMHUYECKHUX
peakiui, TEpPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(dakToNIOTHYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHHWU U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIIMX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPaICHU;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XWMHUYECKUX  pEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHHUH:  KJIAcCCU(PUIMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHYECKHUE PEAKIUU 10 PA3JINYHBIM IpU3HAKaM (4UCILy
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiH, U3MEHEHHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YAaCTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHMS PACKPBIBATh CMBICI MEPUOJUYECKOTO 3aKoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IIEPBOTO—YETBEPTOIO IEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«9HEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHW», «S-, p-, d-aTOMHBIE
opOuTaNnn», «OCHOBHOE U BO30YXIEHHOE HHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOWCTB XMMHYECKUX HJIIEMEHTOB U HX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHneneeBa, BaJI€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh ~YMEHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJACCOB,  IOJITBEPKIAThH
CYILLIECTBOBAHME T€HETUYECKOW CBS3M MEXIY HEOPraHWYECKMMHU BELIECTBAMHU C
IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINN;

cOPMHPOBAHHOCTh, yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLMA MOCPECTBOM COCTABJICHHS 3JEKTPOHHOIrO OanaHca
TUX peakUuid; peakuuid MOHHOTO OOMeHa MyTEM COCTaBJICHHS UX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  THUAPOJIW3a;  PEaKIui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTH XHMMHYECKOW pEAaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakXKe XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIIOThI, aMMHAaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUW MpUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEIOBAHUU BEIIECTB
U Uil OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITh B3aMMOCBSI3b XMUMHUYECKUX 3HAHUHU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» M «MOJISIPHASI KOHLIEHTPALUSI;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OJHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisli pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHOM CTEIMEHbIO JAUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUAE PacTBOpa C
ompeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOAYKTa PEaKIuu; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NIpOBEJACHHME  peakuuid  HOHHOrOo  OOMeEHa,
MOATBEPAKIACHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPE/ICICHUE
Cpeabl PacTBOPOB BEIIECTB C TMOMOIIBID HWHIWKATOPOB, H3YyYECHUE BIUSHUS
pa3UuHbIX  (PAKTOPOB Ha  CKOPOCTh XMMHYECKOM  pEakiuu, pelieHue
OKCIIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1ab0paTOPHBIM
o0opynoBanueM, (HOpMyIupoBaTh II€db HMCCIECNOBAaHUS, TMPEIACTABIATH B
paznu4HOi (opMe pe3yIbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHUI: COOIIO/IATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJIol M 1abopaTopHbIM O0OpyAOBaHMEM, OOpAaIIeHWs C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMH [0 BBIIOJHEHUIO Ja0OPAaTOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHXEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKUBBIC OPraHU3MbI ONPEIACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JIC€HANPABICHHBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, IHTepHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(pOPMAIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uuppoBbIe
Ne ii/mn P Konrpoabnbsie IIpakTuueckue (wipp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 1 |
' BEIIECTB
1.3 XUMHYECKUE PEAKIINU 19 1 3
Hroro no pazgeny 39
Pa3nea 2. Heoprannyeckasi xumust
2.1 Hemeramist 31 1 3
2.2 Metanst 23 1
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobI TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

o/ Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipeamer 1 3HaUCHHE OPraHUYECKOI
XUMUH, [IPEICTABICHUE O MHOI000pa3uu
OPraHUYECKUX COCTMHEHUI

DIEKTPOHHOE CTPOCHUE aTOMa Yriiepoia
(ocHOBHOE U BO30YXJAEHHOE COCTOSHUS).
BaneHTHbIe BO3MOXHOCTH aTOMa yriepoia

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHI/I‘IGCKI/IX
coeTMHCHUAX. MexaHn3Mbl 00pa3oBaHUs
KOBaJICHTHOH CBSI3U, CIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuit A. M. bytneposa

Buasl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (EeKTHI B MOJIEKYJIaX OPraHUYECKUX
COeTMHEHNN

[IpencraBnenue o knaccuukanuu u
cucremaruueckas Homenkiarypa (IUPAC)
OpraHUYECKUX BEILECTB

Knaccudukanus peakuuii B opraHndeckoi
XUMHUHU




Cucremarusanus U 0000ILIEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHUNA PsiJl, 001as
dbopmyrna, HOMEHKIATypa U U30Mepus,
JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

10

11

dusnyeckre 1 XUMUYECKHE CBOKMCTBA
AIKAaHOB

HaxoxxnaeHnue ajakaHoB B Ipupoac.
CriocoObl MOJIYy4YCHU U IPUMCECHCHUC
AJIKaHOB

12

[uknoankansl: obmiast popmya,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYIECKUX CBOHCTB, CITOCOOBI
HOJTyYEHHsI U PUMEHECHHUE

13

14

15

Pemenne pacu€THbIX 3a1a4 HA
ornpeziesieHue MOJIEKYJIIpHOH (popMyIbl
OpPraHUYeCKOro BEIECTBA I10 MACCOBBIM
JIOJIAM aTOMOB 3JIEMEHTOB, BXOJALIUX B €70
coctaB. Cucremaruzanus 1 06001IeHIe
3HaHUH 110 TEME

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
(bopmya, HOMEHKIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrpyKTypHas ¥ LUC-TPaHC-U30MEpUs
AJIKEHOB

®u3nyecKkue 1 XUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




Crioco0bI nosryueHus 1 NpUMEHEHNE

16
AJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "IlosrydyeHune 3TUIIEHA U U3YUYEHHE €TI0
CBOMCTB"
Pemenne pacuéTHbIX 3a1a4 Ha

18 ompeIeJICHUE MOJICKYJIIPHON (OPMYJIBI
OpraHMYECKOIo BEIIECTBA
ATKagueHbl: CONPSKEHHBIE,

19 W30JIMPOBAHHbIE, KyMYJIMPOBaHHBbIE.
OCO00EeHHOCTH 3JIEKTPOHHOTO CTPOCHMUSI

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JMEHOB

)1 CriocoObI oTyueHus 1 IpUMEHEHNE
aJIKa/IN€HOB
AJIKUHBI: TOMOJIOTHYECKUH psiJl, 001as

” dopmya, HOMEHKIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI,
¢buznyeckue cBoicTBa

23 XHUMHUYECKUE CBOMCTBA aJIKMHOB

24 KauecTBeHHBIE peakiiuy Ha TPONHYIO CBA3b

)5 CriocoObI nosty4eHus U NpUMEHEeHHe
AJIKUHOB

26 Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO
XUMHYECKON PEaKUn

7 Cucremaru3zaius 1 0000IIeHHE 3HAHUH 110
TeMe

28 ApeHbBI: TOMOJIOTUYECKUH PsIJI, O0IIIast




dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
OceH301a B TOTyoJa, UX (PU3UYECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU

29
3aMelleHUs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MIPUCOEIUHEHMS], OKHCIIEHUE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XUMHUYECKUX CBOWCTB
CTUpOJIa
Pemenne pac4€THbIX 3a1a4 HA

32 orpezieNieHue MOJIEKYJIApHOM (popMyIbl
OpPraHUYECKOTO BEIIEeCTBA

13 Crioco0bI oTyueHus 1 IpUMEHEHNE
apeHoB

34 ['eneTnyeckasi CBSA3b MEXKIY Pa3InYHBIMU
KJIaCCaMHM yIJIEBOJOPOOB
Pacuértel mo ypaBHEHUAM XUMUYECKHUX

35 peakiuii. Cuctremaruzanus 1 06001IeHNe
3HaHUMU 110 TeME

36 [Ipuponansiii ra3. [lonyTHele HEDTAHBIE
rasbl

37 KameHnHbIi1 yroyib ¥ IpOAYKTHI €r0
nepepadoTKu
Hed1b 1 ciocoOsI e€ nepepaboTKH.

38 [IpumeneHne npoayKTOB NepepadoTKU

HePTH




39

I'enernueckas cBI3b MCKAY Pa3IMYHbIMU
KJ1acCaMH yIJI€BOJOpPOJ0B

40

41

42

l"anorenonpoun3BoAHbBIE YTIEBOAOPOJIOB:
AJIIEKTPOHHOE CTPOCHUE; PEAKIINHI
3aMCIICHHS TajoTrcHa

JleWicTBue 1iemouei Ha

TaJIOr€HIIPOU3BOAHBIC. B3aI/IMO,Z[eI‘/'ICTBI/I€
JUTraJJIOr¢cHaJIKaHOB C MarHu€M U IMHKOM

Cucremaruzanusa 1 0000IeHNE 3HAHUN 110
pazneny "YrieBogopoas”

43

KonTtponpsHas pabora o Teme
"VYrneBomopozs"

44

[IpenenbHble OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKUH psizl, oOmmas popmyia,
CTPOEHHUE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kiaccupuxamus,
¢buznyeckue cBoicTBa

45

46

XHUMHUYECKHE CBOMCTBA MMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nosTyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upbl: HOMEHKIATYpa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOMCTB

48

49

MHOFO&TOMHI)IG CHI/IpTI)II STHUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, 1704 q)HSquCKI/Ie U XUMHNUYECCKHUEC
CBOWCTBA

CriocoObI nostyueHus 1 IpUMEHEHNe




MHOI'0OAaTOMHBIX CITMPTOB

@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE

50 .
cBoiicTBa. TOKCUYHOCTH eHOIa

51 Xumudeckue cBoicTBa (heHoma

5 CriocoObI mosryueHus 1 IpUMEHEHNE
denona
[TpakTuueckas padora Ne 2. Pemnenue

53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Cruptsl U peHob"

54 CucremaTtu3zaius u 0000IIeHHE 3HAHUN IO
TeMe
AnbAETHIBI U KETOHBI: 3JIEKTPOHHOE

55 CTpoeHHE KapOOHWILHOM IPyIIIbI;
TOMOJIOTHYECKHE PsIJIbI, 001mas opmyia,
MU30MEpHsI U HOMEHKJIATypa

56 Anbaeruipl ¥ KeTOHBI: GU3HYECKUE
CBOICTBA; peaKIuy MIPUCOCTUHCHUS

57 Peakiyu okuciaeHHus U Ka4eCTBEHHbBIE
PEaKIuu allbJerUI0B U KETOHOB

58 CniocoObl TTOTy4YeHUs albJACTUIOB U
KETOHOB
OMHOOCHOBHEIE TTpeeNIbHBIE KapOOHOBBIE

59 KHUCJIOTBI, 0COOEHHOCTHU CTPOECHUS UX
MOJIEKYT

60 N3omMepus 1 HOMEHKIATypa KapOOHOBBIX
KHCTIOT, UX (pU3HUECKUe CBOMCTBA

61 XUMUYECKUE CBOWCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT




62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOT00Opa3ue KapOOHOBBIX
KHCIIOT

63

Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHUKAPOOHOBBIX
kuciot. [IpencraBureny BhICIINX
KapOOHOBBIX KHCIOT

64

65

66

[TonsiTHE O TPOM3BOAHBIX KAPOOHOBBIX
KHUCJIOT

CrniocoOblI oTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIII,
oOuras popmyna, u3oMepust u
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemienne pacu€THbIX 3a71a4: IO YPABHEHUIO
XMMHYECKOW pEaKIny, Ha ONPEJECICHUE
MOJIEKYJIIPHOM (hOPMYJITBI OPTaHUUECKOTO
BEII[ECTBA

[TpakTuueckast pabota Ne 3. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
"Kap6onoBsie kucnotel. Cinoxubie 3pups"
Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBONCTBA (THAPOIIN3)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpKAIMMNX OCTATKH HECTIPCACIIbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpOIE

MpbU1a KaK COJIM BBICHITUX KapOOHOBBIX
KHCJIOT, UX MoloIlee Aeiicteue. Ilonsatue o

72 CHHTETHUYECKUX MOIOIIUX CPEACTBAX
(CMO)
['enetrnyeckas CBSi3b yIIE€BOJIOPOAOB U

73 KHCIIOPOJICO/IEPIKALIUX OPraHUYECKUX
BEIIIECTB

74 Pacuétbl o ypaBHEHUSIM XUMHUYECKUX
peakui

75 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
TeMe
OO61mas xapakTepucTUKa yIriieBOJI0B U

76 KJIaCCU(UKAIUS yTICBOIOB (MOHO-, T~ H
HOJIMCaXapuabl)

77 MoHocaxapuabl: pU3NUECKUe CBONCTBA U
HaXOKJEHUE B IIPUPOJIE

78 [IpumMeHeHwme TII0KO3bI, €€ 3HaYCHHE B
KHU3HEIEATEIILHOCTH OpraHu3Ma
Jucaxapunpl: caxapo3a, MaJIbT03a U

79 nakTo3a. Haxoxaenue B npupoje u
NpUMEHEHHE IUCaXapH/I0B
[Tonmucaxapuapl: CTpOEHUE MAaKPOMOJIEKY I,

80 dbuznyecKkrue 1 XUMUYECKHEe CBONCTBA,
MIPUMCHEHUE

81 [Tonatue 06 UCKYCCTBEHHBIX BOJIOKHAX

20 Pemenune pacueTHbIx 3a/1a4 Ha

oTpeieJICHUE JA0U BbIXOa MPOIYKTa




pCakiuu OT TCOPECTUYCCKHU BO3MOKHOI'O

83

84

Cucremarusanys 1 0000IeHrE 3HAHUHN 110
pazneny

KoHTponbHas pabota 1o Teme
"Kucnopocoaepxaniue opraHu4eckKue
coenuHeHus"

85

AMUHBL: KTacCU(pUKAIHS, CTPOCHUE
MoJIeKy1, o01as ¢popmyia, u3oMepus,
HOMEHKJIaTypa U (pu3HyecKure CBOMCTBA

86

87

88

XUMHUYECKHE CBOMCTBA amn(paTHIecKux
aMUHOB

AHWINH: CTpOEHUE aHWJIMHA, 0COOEHHOCTH
XMMHYECKHUX CBOMCTB aHUJIMHA
CriocoOpbI osry4eHus 1 IpuMeHEeHNe
ann(paTUIEeCKUX aMUHOB

&9

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa U
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIE MTPEICTaBUTENH O-
AMUHOKHCIIOT

90

91

92

XUMHUYEeCKHEe CBOMCTBA aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIU3 TIENTHIOB

benku kak npupoIHbIE TOJTUMEDPHI;
CTPYKTYpbI O€IKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A30Tcoz[ep>1<a1une TCTCPOUUKIINICCKUC
COCAMHCHUS. HYK.]'IGI/IHOBI)IG KHCJIOTHI:
COCTaB, CTPOCHHUEC U OuoJiornyeckas POJb




94

[IpakTuueckas padora Ne 4. Pemenue
9KCIIEPUMEHTAIBHBIX 3aa4 10 TeMe
"A30TcoAepKalle OpraHu4eCcKue
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME
"Pacnio3HaBaHKMe OpraHUYECKUX
coenuHeHun"

96

KonTtponpsHast pabora o Teme
"A3oTcoiepKalie OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHBIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN U
METO/IbI UX CUHTE3a —II0JIMMEPU3aALNs U
IIOJIMKOHICHC AU

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

DnacToMepsl: HaTypalbHbIH
CHUHTETHUYECKNE KayuyKu. Pe3nHa

100

Bosnokna: HaTypalibHBIE, HUCKYCCTBEHHBIE,
cunTernueckue. [lomumepsl crienuaiTbHOTO
Ha3HAYCHUS

101

102

[Tpaktuyeckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Pacnio3HaBaHue miaacTMacc M BOJIOKOH"

O000111eHHE U CUCTEMATU3 AL

M3Y4YEHHOI'0 MaTepuaa 1o TeMe
"BBICOKOMOIEKYJIIPHBIE COEUHEHMS"




OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



11 KJIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI
3neMeHT. M30Tonbl

CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC YHUCIIA

KoanuyecTBO 4acos

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4yeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Krnaccudukanus XuMU4ecKux IeMEHTOB (S-,
p-, d-, f-amemMeHThI)

Pacnpenenenue 351eKTPOHOB MO0 ATOMHBIM
opOuTaIsIM

DJEeKTPOHHBIE KOH(PHUTYpaIld aTOMOB

9JICMCHTOB B OCHOBHOM U BOS6y>K,Z[éHHOM
COCTOSAHHH

ONeKTPOHHbIE KOH(UTYpaAIITi HOHOB.
DIEeKTPOOTPULIATETLHOCTh

Ilepuoanueckuii 3akoH u [leprnonnueckas
CHCTEMa XMMHYECKHX 3aeMeHTOB [I. M.
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH
MPOCTBIX U CIIOKHBIX BEUIECTB M0 IPyNIaM U
nepruoaaM

CI/ICTeMaTI/ISaI_II/ISI n 0606IJ_ICHI/IC 3HAHUM 110




TEMEC

10

11

12

Bunnr xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKyIsspHbIe
B3aNMOICHCTBHSA

BaneHTHOCTE U BaJIeHTHBIE BO3MOKHOCTH

aToMOB. CBS3b 2JIEKTPOHHOI CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

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

13

BemecTBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOeHHUs. THuIb
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

15

16

[TonsaTHE 0 AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHne o KOJUIOMIHBIX pacTBOpax

VcTuHHBIE paCTBOPBI: HACBILEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnorunaparst

CriocoOb! BeIpaXKeHHs KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4 ¢ HCOAb30BaHUEM TTOHATHI
""MaccoBast J10JIs1 pacTBOPEHHOTO BelecTra',
"MoJsipHas KOHUEHTpaus"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIIECTB
Cucremaru3zaius 1 0000IIeHHe 3HAHUH 110
TeEME




20

21

22

KontponsHas pabora o temam "CtpoeHue
aroMma. [lepuonnueckuii 3aKOH 1
[Tepnonnueckas cucTeMa XUMHUYECKUX
anemeHToB JI. 1. Menpneneea", "Crpoenne
BelecTBa. MHOrooopasue BemniecTn"

Knaccudukanus XuMHYeCKUX peakinii B
HEOPraHWYECKOW M OpraHUuYeCKON XUMUU.
3aKOH COXpaHEHHMs MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPACHUS SHEPTUU TTPU
XAMUYECKHAX PEAKIUAX

TernoBbie 3 (EKTh XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHHUS

23

24

25

Brruucnenus mo ypaBHEHUSIM XUMHUECKHUX
peakIMii ¥ TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMUYECKOHN peakuuu, eé
3aBUCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanu3 u kaTanuzaropsl

I'omoreHHbIC U FETCPOrcHHBIC PCAKIINN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BiusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOH peakiuun"

OOpatuMble 1 HEOOpaTUMBbIE PEAKIINH.
XHUMHYECKOE PAaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GakTOpOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

OnexTponauTHueckas aqucconuarus. CuibHbIe
U cinabpie IeKTpoauThl. CTeneHb




Jucconranu

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bonmopoausiit mokazarens (pH)
pacTBopa

31 I'maponus coneit. Peakiuu, npotekaronye B
pacTBOpax AJIEKTPOIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XuMHUYECKue peakiluy B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIC

33 peakiuu. Baxxueime oKUCIUTENU U
BOCCTAaHOBUTEIHN

34 MeTto/1 311eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nu4HbIX TUIIOB

37 Pemienue 3a1au pa3auyHbIX TUIOB

18 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TeMe "XuMuueckue peakiuu'

39 KonrtpomnbHas padota no teme "Xumuueckue
peakiuu"
[Tonoxenue Hemeramios B [lepuoanueckoit

40 cucTeMe XUMu4eckux 3nementos /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckue CBONCTBA HEMETAIIJIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMeEpe

KHCTIOpoJia, cephl, hocdopa u yrieposaa)




Bogpopoa: monyuenue, pusndeckue u

42 XUMHYECKHE CBOMCTBA. [ 'uapu bl
l"anorensl: HaXOXIEHUE B IPUPOJE, CIOCOOBI

43 NOJy4YeHUs, GPU3NIECKUE U XUMUYECKHE
CBOMCTBa
I"anorenoBoiopoabl. Baxkunerue

44 KHUCJIOPOJCOAEPIKAIINE COSTMHEHUS
raJIoreHOB
JlabopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI

45 nosrydeHus ranoreHoB. [Ipumenenue
TaJIOTeHOB M X COCIUHEHHI
[IpakTuueckast padora Ne 4. Pemenue

46 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"T"anorensr"
Kucnopon: naboparopHeie u

47 MIPOMBIIIICHHBIE CITOCOOBI TTOJTYYEeHHUS,
¢uznyeckue U xumudeckue ceorcTra. O30H.
[IpuMeHeHne KUCcIopoia U 030Ha

48 Oxcubl ¥ EPOKCU/IBI

49 Pemenne 3a1a4 pa3nuvHBIX TUTIOB
Cepa: HaxO0XJIeHHE B MPUPOJIE, CTTOCOOBI

50 MOJTy4yeHUs, PU3NYECKUE U XUMUUECKHE
CBOMCTBA

51 CepoBoaopo, CyabhuIsI

5 Kucnoponconepxaiue cCoOeJMHEHUS CEPBI.
OcoOeHHOCTH CBOUCTB CEPHOM KHCIOTHI

53 [TpakTrueckas padota Ne 5. Pemenue

JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "Cepa u




eé coequueHus"

A30T: HaX0XKJICHHUE B TIPUPOJIE, CITOCOOBI

54 NOJy4YeHUs, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconep:xaiue coeMHEHHs a30Ta.
Oco0OeHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COSAMHEHUH.
A3oTHBIE y100peHus
docdop: HAXOKAEHUE B IPUPOJIE, CIOCOOBI

57 NOJy4YeHHs, PU3NIECKHE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

53 Oxkcunsl pocdopa, pochopcoaepxaiine
kucnotbl. Comu pochopHO KUCTOTHI

59 [Tpumenenne dpocdopa u ero coeqMHEHUH.
®Dochopubie y1oOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 AKCTIEPUMEHTAJIBHBIX 33724 10 TeMe "A30T U
dbocdop u ux coenuHeHus"
VYraepon: HaXxoXIeHHE B IPUPO/JIE,

61 AJJIOTPOINHbIE MOAUPUKALNN; (PU3HUECKUE U
XHUMHYECKHE CBOWCTBA, TPIMEHEHHE

2 Oxkcup yrnepona(Il), oxcun yrnepoga(1V),
yroJjibHasi KUCIIOTa U €€ coNn

63 Pemenne 3a1a4u pa3nu4HbIX TUIIOB
Kpemuuii: HaxoxeHre B IPUPOJIE, CIIOCOObI

64 NOJy4YeHUs, PU3NUYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcupn kpemuus(I1V), kpeMHueBas kuciora,




CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €r0 COSTMHEHUH.

06 Creki10, €ro nojiy4eHue, BUAbl CTEKIIA

67 Pemienue 3aayd pa3iM4yHbIX TUIIOB

68 Cucremaru3zanus u 00001IeHHE 3HAHUH 110
teme "Hemeransr"

69 KonTponbnas pabora no teme "Hemeranisr"

70 AHanm3 pe3yJabTaToB KOHTPOJIBLHON PabOTHI,
KOPPEKIHsI OMUO0K
[Tonoxenue metamnos B [lepuoanyeckoit

71 CUCTEME XMMHYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

7 OO6ume uznyeckre cBOMCTBAa METAIIIOB.
[IpumeHnenne MeTanioB B ObITY U TEXHUKE

73 Cnnasel MetaiioB. Kopposust Meranios

74 Pemenne 3a1a4 pa3au4HbIX TUIIOB
DNEKTPOXUMHUYECKUH Psifi HAlIPSHKEHUN

75 MeTasuioB. O01IMe crocoObl MOTy4YeHUs
METAJIJIOB
OO61as xapakTepucTuka MeTamioB [A-
rpynnsl [lepuogudeckoit cucTeMbl

76 XUMUYECKUX AIeMeHTOB. Harpuii u xanuii:
noJy4eHue, pU3nuecKue U XUMUIeCKHe
CBOICTBa, IPUMEHEHHE ITPOCTHIX BEIIECTB U
UX COCIMHEHUU

77 OO6m1as xapakTepucTrka MetayioB I1A-

rpynnsl [lepuoaudeckoit cucTeMbl




XUMHUYECKHX DJIEMEHTOB. Maruum u

KaJIBIIMIA: TTOJTy4eHue, GU3nIecKkue u
XHMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEIIECTB U UX COCTUHEHUMN

78

79

80

JXKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS

ATOMUHUN: TIOJTyYeHHUE, PU3UUECKHE U
XMMHYECKHE CBOICTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIEKCHI aTFOMUHUS, UX
PUMEHEHHE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[TpakTrueckas pabota Ne 7. Pemenue
SKCIIEPUMEHTAJIBHBIX 33a4 110 TEME
"MeTaJibl IJIaBHBIX OArpynn"

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHbIx noarpymn (b-rpymm)
[Tepuonuueckoil cuCTeMbl XUMHYECKUX
3IIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
u €ro COG,Z[I/IHCHI/II\/'I, HUX IPUMCHCHUC

85

Baxueiire coeMHEHNS] MapraHIa.
Ilepmanranat kaius, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

87

dusnueckre 1 XUMHUYECKHE CBOIMCTBA JKejle3a
u ero coenuHeHun. [lomydenne n
IIPUMEHEHHUE CIUIABOB XKelle3a

dusnyeckue U XMMHUYECKHE CBOMCTBA MEIH U




€€ COCIMHEHM, UX IPUMEHEHUE

duznyeckre U XUMHUYECKIE CBOMCTBA OWMHKa

88 U €r0 COEAMHEHU, NX IPUMEHEHHUE.
I'mapoKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemnenue

89 JKCIIEpUMEHTAJIBHBIX 337134 110 TEME
"MeTtasuipl TOOOYHBIX TTOATPYIIT"

90 Pemenue 3a1ay pa3nuvHbIX TUTIOB

01 O06001IeHre U CUCTEMAaTH3AIMS H3YYEHHOTO
Martepuaina o teme "Mertanibr"

92 KonTponbhas pabota no teme "Mertasibr"

93 AHanu3 pe3yJabTaToB KOHTPOJIBHON paboThI,
KOppEeKLHsI OIIHO0K
Ponb xumun B o6ecrieueHuu yCTOMYUBOTO

94 pas3Butus yenosevecTa. [loHsTHE O
HAy4YHBIX METOJ[aX UCCIIEIOBaHUS BEILIECTB
Hayunble mpuHIUITBI OpraHU3aluu

95 XMMHYECKOTO IPOM3BOJICTBA.
[TpoMbInIeHHBIE CTIOCOOBI MOTYYEHHS
Ba)XXHEUININX BEIIECTB

96 XVMHYECKOE 3arpsI3HEHUE OKPY KAIOIIEN
CpEJBl U €r0 MOCIEACTBUS

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCTBA

08 Xumus nunm. Ponb xumun B o0ecrieueHun
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumng




XuMHs B CTPOUTENLCTBE. BakHeimme

100 CTPOUTEIIbHBIC U KOHCTPYKIIMOHHbIE 1
MaTepHuabl
101 XuMHUS B CEITLCKOM XO3SMCTBE. 1
Opranudeckre 1 MUHEPAIbHBIC YI00peHUs
102 Cucremarusanys U 0000IeHNE 3HAHUN 110 |
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Xumusi, 10 xmacc/ I'abpuensia O.C., Octpoymos WU.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
» Xumus, 11 xmace/ 'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A.,

JIéskun A.H., Akunonepnoe obmectBo «M3aaTensctBo «IIpocBerienne»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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