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MOSICHUTEJIBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUHW Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHMS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoanusi(POIl COO), npeacrapnenHbix B denepaabHOM TrOCyIapCTBEHHOM
obpazoBarensHoM ctaHgapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTeNIbHbIX OpraHuzanusx Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBI, H
OCHOBHBIX TOJIO’)KeHUM «CTpareruu pa3BuTHs BocnuTaHusi B Poccuiickoil
Oepnepanuun Ha niepuos a0 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHUsl Ha YpOBHE YINIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JU(PepeHIpOBaHHOIO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJanTaiuy uX K OBICTPO MEHSIOIMIUMCS YCIOBUSM KU3HU B COIUYyME, a TAKXKE IS
MPOJIOJDKEHUS O0Oy4YeHUs B OpraHu3anusax mpodeccruoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISETCS OJHOU U3 MPHUOPUTETHBIX AUCIIUTLIINH.

B nporpamme 1o XMMHM Ha3HAaY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  MHTEPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosoxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, ColepKaHus,
pe3ysbTaToB O0yuYeHHs M TpeOOBaHMH K YPOBHIO TMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOTrpamMMoOil o
XUMUHU (QYHKIHH:

e uH(pOPMALMOHHO-METOUYECKas, peajau3anusi KOTOpoil olecredynBaer
NOJlyuYeHUE NPEJCTaBICHUS O UENsIX, COAEp)KaHWM, OOIIell cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLUIIOB CTPYKTYpPHUPOBAaHUS M TMOCIEAOBATEIBHOCTH
U3y4YeHUs Y4eOHOro Marepuasa, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTelIbHBIX ITOCTHXKEHMM OO0ydarolmuxcs B
pamMKax HTOTOBOHM arrectaud B (GopMe E€IUHOr0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma A yriayOGn€HHOTO U3yUeHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npo¢uiei, mnpeaycMaTpuBaeT
pacnpesnesNeHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHBIM JTMHUSIM/pa3/iesaM Kypca;

e JaéT IMpUMEpPHOE pachpeereHrue yuyeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIEJIEH U 3a]a4 U3yYEHHUs ITpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHHs (JIMTYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OOYyYaloOlIErocss IO OCBOCHHIO
CoJIep KaHus IpeIMETa.

[Io Bcem Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpPEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHUMUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TpefeiaMd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEPKaHMUs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABJISIFOIIEH,
KOTOpasi JIOJKHA OMPENEHAThCS B COOTBETCTBUHM C HAIPABICEHHEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentyainbHbIMH mnosiokeHusmMu PIOC COO o
HAa3HAUYCHUU TIPEIMETOB 0a30BOro M yYIIIyOJEHHOIO YpOBHEW B CHCTEME
mudpepeHIMpoBaHHOTO OOyYEHHMsI Ha ypPOBHE CPEIHEro oO0miero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HANpaBiIeH Ha pean3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalloM  MOJYYEHUS  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLIMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Tol CBsA3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIIIyOJIeHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUUECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccruoHaibHoro oopasosanus. Hapsay ¢ atuwm,
B cBere TpeboBanuii PI'OC COO Kk mIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKKe Ha pElIeHHe 3ajad



BOCIIUTAHUA U COLMAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (GpopMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOTO TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAANpPEAMETHBII XapakTep.

CocraBngomMu peaMera «XUMUs» Ha YpOBHE YriayOnEHHOTO M3y4eHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEP)KAHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznuuusax 0a30BOro M yriyoJIEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» Hu «OO0mas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTb NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa CHUCTeMa
3HAHMM MO0Jy4YaeT ONpEeAeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yrayOJ€HHOM YpOBHE H3y4eHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHUX
3JIEMEHTaX W CBOWCTBAaX HMX COEJAMHEHHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEACTABICHUM O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUM, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUUYECKON KUHETUKHU
U TepMoaMHamMuku. WM3ydenue mnepuogumyeckoro 3akoHa u Ilepmommueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3pEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHUH, a TAKXKEe C TOYKH 3PEHHS] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUIIOB ~ peakuuMid  JomojHsercs  (GOpMUpOBaHMEM  MpeAcTaBiIeHUH 00
IIEKTPOXUMHUYECKUX IPOIEccCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranndeckoil XMMHU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN yaenseTcs oco0oe BHUMaHUE BOMPocaM 00 3JEKTPOHHBIX 3PdeKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIMil.

Oco0oe 3HayeHue HMeEeT TO, YTO Ha COJIEp)KaHUE KypCOB XHUMHH
yIayOaEHHOTO YPOBHS M3YUYEHHS JIJISl KJIACCOB OMpeeIEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [OMOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEKHbIE IpeIMeThl. Tak, Hanmpumep,
B COJEpPKaHUM IpeIMeTa JUIs KJIaCCOB XUMHUKO-(PU3ndYeckoro mnpoguius 0osblioe
3HaYeHHe OyIyT UMETh 3JEMEHTHl yueOHOro Marepuaina mno obmei xumuu. [Ipu
U3yUYCHUU TMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPHH B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJIsipHas Teopusi B (PU3MKE), 3aKOHBbI COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3a, MPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHMM IIpeaAMETa Il KIIACCOB XUMHKO-
ounonornyeckoro npoduist OOJBLUINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B 3TOM cimydae  mpenocTaBisieTCsl  BO3MOXKHOCTB Il Ooiiee
OOCTOATENPHOTO  PACCMOTPEHUS XHUMHUYECKOM OpraHu3alud  KJIeTKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKJIEHUHOBBIE
KHCIIOTBI U Apyrue. [Ipn 3TOM 3HaHHA O COCTaBE M CBOMCTBAX INpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIY)KAaT OCHOBOM I W3y4CHUS
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOI'O MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3ydeHHEe MpenMera «XUMHsS» Ha yriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEAMETaMH, BXOJAIIUMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHble NOpenMeTb», «MaremaTuka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun ydeOHOro mnpeamera «XUMHsD Ha YIIyOJEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YPOBHE), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW TPUPOJBI, O MECTE XUMHUH B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiim B oOecreueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEeBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIleyeHnn PpalUOHAIBHOTO MPUPOJONOIL30BaHUs, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl 4YelOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (GyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IIPOTEKaHUS XUMUYECKHUX DPEaKLMM, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIIEPCHBIX CUCTEMax, 00 00mux
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TPON3BOICTRA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHECHUS
KJIFOYEBBIX HJEH M TPOOJEM COBPEMEHHOW XUMHHM, JJIsi OOBSICHEHHS W
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO pEelICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W MPOW3BOJCTBEHHOW JEATCIILHOCTH YEIOBEKAa, CBS3aHHON C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYyHbIX  METOJaX  ITO3HAHWS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUW OpPHEHTUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBIICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMBbl CPEJHEro oOmero oOpa3zoBaHUs NPH WU3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue 1eNU U 33a4H, KakK:

BOCIUTaHWE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUH TIPHUPOIBI,
YBOXKCHHS K TIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHMBAIIMM K OOYYCHHIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEUECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHoCcTe oOydvaronuxcsi, (GOpPMHPOBAHWE Y HHUX CO3HATEIHHOTO
OTHOIIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(heCCUOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

(dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIE30BAHHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIBTYPhI, MPHOOPETEHUE OIbITa OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTUIECKON e TEIbHOCTH.

OO6miee 9nciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YUCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpemHero obmiero obpasoBanusi, cocrabisser 204 gacoB: B 10 kimacce —
102 yaca (3 yaca B Hezento), B 11 kmacce — 102 yaca (3 yaca B HEJIENI0).



COAEPKXAHUE OBYUYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHWE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHMYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbI THOpUIU3ALMKM aTOMHBIX OpOuTaneu
yriepojia. Mexanusmbl 00pa3oBaHMsl KOBAJIGHTHOU CBSI3M (OOMEHHBIA M IOHOPHO-
aKLUENTOpHbINA). TUNBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3M.
OnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe O CcBOOOAHOM paaukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYeCKUX COoeAUHEHUN. MoneKyaspHble W  CTPYKTypHbIE  (OPMYIIBIL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buabl H30MEpUU: CTPYKTypHas, MNPOCTPAHCTBEHHASI.
OnextpoHHbIe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCMHEHUN (MHIYKTHUBHBIMN
Y ME30MEPHBIN 3P PEKTHI).

[IpeacraBnenre o kKinaccupuKaluu opraHuyeckux BeniecTB. Illonsarue o
dbyHkuroHaasHOM rpynme. 'omonorus. 'omonorunueckue psiapl. CuctemMaTu4eckas
HOoMeHKJIaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBHasibHBIE Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHocTH W KiaccuUKaIUs OpraHudeckux peakiuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIepUMEHTAJIbHBIE METOJbl HW3YYEHHUS BEUIECTB W HMX NPEBpaICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIESCTB IMPU HArpeBaHUU
(nnaBneHue, OOYTJMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps ankaHoB, 001mIast popMyra, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB, Sp°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBoOMCTBa
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMEUICHHS, W30MEpPU3aLINH,
JNETUAPUPOBAHUS, IUKIN3ALUHN, TMPOJIN3a, KPEKNHra, ropenus. IIpeacrasienne o
MEXaHHU3ME PEAKIUN PaAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O0mas ¢popmMyina, HOMEHKIATypa U uzomepus. OcOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOreKCaH) HUKIoanKkaHoB. CrocoObl MOMy4YeHus U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuii psii ajJkeHoB, oOmas (hopmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ —alKEHOB, Sp*-
ruOpUaM3alysl aTOMHBIX OpOUTalleld yriepoaa, - U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLIMH IPUCOECAVHEHMS, 3aMEIIEHUS B O-TIOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJUMEpU3aluuu U okucieHud. [IpaBumo MapkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuukanus ankaaneHoB (CONpsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u | 4-npucoegunenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyUYEHUs U TPUMEHEHUE aIKaUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneil yriaepoga. @uU3nyecKue CBOMCTBA AJTKUHOB.
XWUMUYECKHE  CBOICTBA:  pEaKUUU  NPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpHU3alu, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOHUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YTIEeBOJOPObl (apeHsbl). ['oMonoruueckuil psii apeHoOB,
oOmast popmysa, HOMEHKIATYpa U U30MEpPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUUYECKHE
CBOICTBa O€H30J1a ¥ €r0 TOMOJIOTOB: PEaKIMK 3aMelIeHUsI B OEH30JbHOM KOJIbIIE U
YTJIEBOJOPOJHOM pajuKalle, PEaKkUHH MPHUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctupoia. CriocoObl MOTyUYeHHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Tpuponnsiit ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHnHslil yroiib U npoayKkTsl ero nepepadotku. CrocoOsl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunn
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrpyNmly, LIUAaHOTPYIIILY,
amuHOrpynmy. /JleficTBHe Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHPTOBOIO
pactBopa wIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tousatue 0 METAJTIOOPTraHUYECKUX COECTMHEHUSX. Ucnonp3oBanue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpPraHUYECKUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB W HUX MPEBpAIICHUIL:
n3yueHue (GU3MYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yriaeBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW HIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuiaa cepedpa(l)), kadecTBeHHOEe OOHapyKEHHE
yriepoja U BOJOPOJAa B OPraHMYECKUX BEIIECTBaX, MOJYyYEHHE JSTHIIEHA H
U3YUYEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy», c
oOpasllaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJCIMPOBAHUE MOJEKYI
YTJIEBOJOPO/IOB U FaJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBbIE cHUpThl. CTpoeHHE MOJIeKya (Ha MpuMepe
METaHOJIa W JdTaHojda). ['oMonorudeckuil psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHUs, JAETUApPATALUHA, OKHCIICHUS,
B3aMMOJICUCTBME C  OpPraHMYECKMMH UM  HEOPraHUYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIAa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTU (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIECHIVIMKONb W riaulepuH. dusnueckue u
XMMHUUYECKUE CBOMCTBA: pEAKIUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYeCKHMMH KHUCIOTaMH, KayeCTBEHHAs pEaKUus Ha MHOTOATOMHbIE
cnupthl. [IpencraBieHne o MexaHW3Me peakuuid HYKICO(PUIHHOTO 3aMElIeHUS.
HeiictBue Ha opranu3m denoBeka. CrmocoObl TOMy4YeHUS U MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonbHOrO siapa. dusmueckue cBoicTBa (eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHust U npuMeHeHue genomna. @enonpopmaabaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['OoMosIorHueckue psifbl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJErHIOB H
KETOHOB. XMMHUYECKHME  CBOICTBA  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHIbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX Kucao0T. M3omepus nu HomeHkiiatypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAEIbHBIX KApOOHOBBIX KHUCIOT. BOIOpOIHBIE CBA3M MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOMCTB HENPEACIbHBIX U aPOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapuHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI MOMyUEHUsl U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psin, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puanyeckiue 1 XUMUYECKHE CBOMCTBA KUPOB: TUAPOIIN3 B
KHUCIION U 1esioyHoi cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HEIpeeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO1as xapakTepucTHka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, IH-
U ronucaxapuiel). MoHocaxapuIpl: TIIOKO3a, (PYyKTO3a, rajgakrosa, pubdosa,
ne3okcupr6o3a. dusnyeckrue CBOMCTBAa U HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
Ipynim, CIOUPTOBOE W MOJOYHOKUCTIOe OpoxeHue. [IpuMeHeHue TOKO3bI, €€
3HAYEHUE B XKU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMEe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ maponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuabl: kpaxmal,
INIMKOTeH W newnono3a. CTpoeHne MakKpOMOJIEKYJl Kpaxmania, TJIMKOT€éHa U
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs pEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMyYeHUue 3PUpoB emtonao3sl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alle€TaTHBIN IIENK).



OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPAIlCHUMN:
PacTBOPUMOCTbH PA3JIMYHBIX COUPTOB B BOJIE, B3AMMOJICHCTBHUE ITAHOJIA C HATPUEM,
OKHCJIEHME 3THJIOBOTO CIHMPTAa B aJbJIETHU]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTa JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTU]Ibl (C THUIPOKCUIOM
nuammuHcepeopa(l) wu  rumpoxcumom  meau(ll)), peakuus raunEepuHa €
ruapokcuiom Meau(ll), xumuyeckne cBOWMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa ITIOKO3bl ¢ TuapokcuaoMm menu(Il), BzaumoneicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomnwly, «KapooHoBbie KHCIOTHI. ClI0KHBIE YPUPHDY.

A3o0Tcoaep:Kaliue OpraHnvdecKue cCoeJuHeHH .

AMUHBI — OpraHuYecKue Mpou3BOAHbIE aMMuaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apoOMaTHYCCKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmas gopmysia, U30MEpHsi, HOMEGHKJIATypa M (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHCTBUE TEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnm anKuIaMMOHUSL.

AHUJIMH — TpPEACTaBUTEIbL aMHMHOB apoMaTrudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIeKyJsie aHmiInHA. OCOOCHHOCTH
XUMHUYECKUX CBOUCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHWIUH. CrocoObI
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHOB. [lomydyeHue aHuUIMHA U3
HUTPOOEH307Ia.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OU3WYecKHe CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHUCIOT Kak aM@OTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAIMN, OOpa3oBaHUE TNENTUIHONW CBS3H.
buonorndeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojsHble ToauMepbl. IlepBuyHas, BTOpUYHAsT M TpETUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THUAPOJIU3, JEHATypalusi,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAIbHBIE METO/Ibl W3YUYEHHUS BEIIECTB WU HUX NPEBPAIICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEIKOB MPU HArpEeBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxkainiue OPTaHUYECKUE COCIMHECHMUS u «Pacmo3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE MOHSTHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHN —
MOJINMEPU3ALUS U MOJTUKOHIEHCAUS.

[TomumepHble wmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
HNOJMBUHWIXJIOPHU, TOJIMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacTomepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

Bonokna: HaTypasbHbIe (XJIONOK, HIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIAaBCAH).

[Tonmumepsl CIEUATIBbHOTO HA3HAYCHHUS (Tedmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMple MOJIUMEPHI).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YUYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IJIaCTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxaeHue MoOJeKkyIsipHOH (OpMysbl OPraHUYECKOro COEAMHEHHS I10
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJISAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJISIPHON  (pOpMYJIbI OPTaHMYECKOIO0 COEAUHEHHS 1Mo Macce (00béMy)
IPOJAYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaklMd W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOr0 BEIIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUS], ONPENEICHUE JIOJM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBSA3€M NPU U3YYECHUHU OPTaHUYECKOM XUMUHU B
10 kiacce OCYILIECTBISETCA Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTEeCTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATHIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJECHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEUIECTBA, (PU3MUECKHE BEJIMYMHBI, €IMHULBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MmeTabomIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN M reTepOoTpOHBI THUI MHUTAHUA, OPOXKEHHE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOTUS: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Kiaccudukanms XuMHIeCKIX 3JIEMEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISIM.
DJIEKTPOHHBIE KOH(GUTYPAITUU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[lepronnueckuit 3akoH u Ilepronnueckas cucreMa XMMHUYECKUX JJIEMEHTOB
J.N. MenneneeBa. CBsA3bp nepuoanyuecKoro 3akoHa u llepuoanyueckoi CUCTEMBI
XAMHUYECKUX JOJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHYECKON CBSI3U: KOBAJIECHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrusl U AJIMHA CBsA3U. [1osIpHOCTH, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBs3u. Bogoponnas CBs3b.
MexMoneKysspHbIe B3aUMOECHCTBHS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBl MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha pUMepe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHAILMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJSIPHOTO ~ CTpOE€HHUA.  THUIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIECTB.

[Tonstue o nucnepcHbix cucremax. Mctuaablie pactBopsl. [Ipencrasienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHILIEHTpaus. HacellieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluidi B HEOPTaHMUECKOH W OPraHUYECKOM
XUMHUH. 3aKOH COXPAHEHHS MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbI€ 1 reTeporeHHble peakuuu. Katanus u katanu3aTtopsl.

OOpatumMble ¥ HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHsl. DaKTOpbl, BIUAIOIIME HA IOJOKEHUE XUMUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIECHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHble UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccounuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHSI U BOCCTAHOBJICHUSI.
BaxHelme OKUCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YUYEHHsS BEHIECTB M HX MPEBpPAIICHUN:
pa3lioKEHHUE TMEPOKCUIA BOJAOPOJa B NPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieNieHue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, H3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOM pPEaKIMU U TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHS.

Heopranuuyeckasi xumusi.

[Tomoxenne HemerawioB B llepuogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIIOB (Ha MpUMEpPe KUCIOpoAa, CEphl,
dbocdopa u yriepona).

Bonopon. Ilomydenue, gusznueckne M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
METaJJIaMd M HEMETaJUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnvuBHBIE PJIEMEHTHI.

["anorennl. Haxoxknenue B mpupoje, crnocoObl MOodydeHus, (U3HYEeCKue U
XAMHUYECKUE CBOMCTBA. [ asloreHoBOAOpOabl. BaxkHeunie KUCIopoacoaepKaline
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TONYyYCHHUS
Kkuciopoga. @u3nyeckrue U XUMHUYECKHME CBOWCTBA M NPUMEHEHUE KHCIOPOJa U
030Ha. OKCUABI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcua cepoui(1V), oxcun
ceppl(VI). Cepuucras u cepHas KHCIOTHI U uX coid. OCOOCHHOCTH CBOMCTB
cepHoU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHUN.

A3zor. HaxoxneHue B Tmpupoje, CHocoObl MOdMy4yeHUus, (U3MYECKUEe U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTU CBOMCTB a30THOM KUCHOTHL. [IpuMeneHue azora
U €r0 COeTMHEHHI. A30THBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, CnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa n ero coenuHeHuii. Pochopubie
yaoOpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJUIOTPOIHBIE  MOJIUDUKALINH.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoMm. Okcua yriaepona(ll), oxcun yrimepona(IV), yronehas kucimota u e€
COJM. AKTHBUPOBAaHHBIA yrosb, aacopOuus. dysiepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE U
xumuueckue cpoiictBa. Oxcun kpeMHus(IV), kpeMHHEBas KHCIOTa, CUIIUKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKII0, €ro NoJay4YeHne, BUIbI CTEKIIA.

[Tonmoxenne MetamioB B [leprnoanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OO1ue
¢usznyeckue cBoicTBa MeTawioB. lIpuMeHeHue MeTaisioB B OBITY U TEXHHKE.
CmuiaBel METAIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspkeHW  metawioB.  OOmMe  CrocoObl
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYprusl, MUPOMETAJLTYPIHUs,
anekTpoMeraiutyprus. [lonarue o xoppo3uu MeramuioB. CnocoObl 3allUThl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB I[A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX deMeHToB. Hatpuil u kanuii: mnomydeHue, (QU3MYECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHU.

Oobmas xapakrepuctuka metauioB I[A-rpynmer [lepuoguueckoit cucTembl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMOJlydeHue, (u3nYecKue u
XUMHUYECKHE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB M HX COCIUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNy4yeHue, pu3ndeckre 1 XMMHIECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKcHIa U
TUAPOKCUIA ATIOMUHUS, THAPOKCOKOMIUIEKCHI AJIFOMUHHSL.

OOmasi xapakTepucThka MeTauioB 1oO0ouHbIX mnoarpymm (b-rpymm)
[leproanyeckol CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoOMaThI, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUM.
Baxneiimme coeaunenusi wMapranuna(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coeauHeHuil. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [Toayuenne u npuMeHeHue xene3a
U €ro CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
IIPUMEHEHUE MEIU U €€ COSUHEHUM.

[MuHk: mony4yeHue, (U3MUYECKUE W XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCHIA LIMHKA, THIPOKCOKOMIUIEKCHI IMHKaA. [IpuMenenue
IUHKA U €r0 COeIUHCHUH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHUS BEUIECTB M HMX NPEBPALICHUN:
u3yueHue oOpaslloB HEMETaJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHUCJIOPOZE, M3y4YeHHE KOJUIEKUMH «Mertajuibl M CIUIaBbD), B3aUMOJEUCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKEJIe3a C PacTBOPAMM KHCIIOT H
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHBl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB AOMUHUS M LHUHKA C
pacTBOpaMM KHCJIOT U WIEJIOYEH, PELIEHUE JKCIIEPUMEHTAIBHBIX 33/1a4 I10 TeMaM
«T"anorensr», «Cepa u e€ coeguHeHUs», «A30T U (pochop U UX COCTUHEHUSD,
«Mertasibl TIaBHBIX TOArPYII», «MeTaibl HOOOYHBIX MOATPYIID.

XUMUSA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O Hay4HBIX MeETOoAAaX IIO3HAHUSA M METOAOJIOTMM HAy4YHOIO0 HCCIICIOBAHMS.
HayuHble npuHLIMIBI OpraHu3auuyd XUMUYECKOI0 IPOU3BOACTBA. IIpomblnieHHbIE
CHOCOOBI MOMYYEHUSI BAXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJia). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CPEIbl U €r0 IOCIEACTBU.
Pounb xumun B 0O6ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT ® 340pOBbE uesnoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XVMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
o0ecrneueHnH MUIIEeBOi 0e30MaCHOCTH.

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

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

XUMHS B CEJILCKOM X03siicTBe. OpraHndyecKkue U MUHEpalbHbIe YA0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKLIIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Martepuaisl 11 31eKTpoHUKH. HanoTexHoIOrNM.

Pacuérnble 3anaun.

PacuéTel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET NpUMecH, Macchbl (00BbEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkuu, €CIM OJHO M3 BEIIECTB JAaHO B BHJE pPacTBOpa C OINPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTa PEAKLUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  H3yYeHUHM oOmed
HEOPraHWYeCKOM XUMHUH B 11 Kiacce oCylECTBISETCS Yepe3 UCIIOJIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK M MOHATHH, MPUHATHIX B OTIACIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUHoTe3a,
TEOpHUsl, 3aKOH, aHAJIW3, CUHTE3, KJIacCU(PUKALMS, MEPUOAUYHOCTh, HAOIIOICHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarHoe COCTOSIHME BEUIECTBA, HUACAIbHBIA Tra3,
bu3nYecKue BeIMYHUHbI, €IMHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIIEBO/bI, HyKJICHMHOBBIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHONOorus: XMMHUYECKAs] MPOMBIIUIEHHOCTb, METAJLUTYPrUsi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUUYECKast MIPOMBIIIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHX



nperaaparoB, IPOU3BOACTBO KOHCTPYKIOHOHHBIX MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJaronMMHUCS POCCHUMCKON TPaKTAHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HATMYUE MOTUBALIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTUUECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1M U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaIOT
c(hOpMHUPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JAESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTATBl OCBOCHUA TMpeAMETa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
oOydJaronmxcss B MPOLIeCCe peaan3alud 00pa3oBaTEIbHONU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIIMTAHNS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIbHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIICHUM YYEOHBIX U MMO3HABATENIbHBIX 3aJ1ay, BBITIOJIHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOIICHWSI K HUCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECCTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  SKCIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



MHTEpeca M [03HABaTEIbHBIX MOTHMBOB B IOJIYYEHUHM U MOCIEIYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYalluH, CBSI3aHHBIC C XMMUYECKUMU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYIKM CBOMX TOBapUUIEH C
NO3ULUK HPABCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHUS IOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbl 310POBb:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmtoieHuss TpaBuil 0€30MacHOro oOpalieHus C BEllecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYJOBOU AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPABWJI HMHIWBHUAYAJIbHOTO M  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIHOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEI0BATEIbCKOM
NEATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUHM TNPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY HM3YUYEHHIO MPOQPECCHI pa3IMdHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYyy, JIIOASIM TpyJAa U pe3yiabTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBUIYaIbHOW TPAECKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanns3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeObHOCTEH 0011eCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IIEJI€CO00PA3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00AJBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;



OCO3HAHUSI HEOOXOJMMOCTH HCIIOJIb30BAHUS JIOCTHXKCHHH XUMHUHU IS
pelIeHrs BOMPOCOB PAlMOHAIEHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
NPUPOIHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
OmbITa JEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJIOTUU
xemodoOuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOIO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJid B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KYJbTYpbl, B PEIICHUH TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: TIIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOIIUXCA JaHHBIX C IEJIbI0 IOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HEMNPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUN 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHoHaTbHON
NEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOTPaMMBbl IO XMMHHM Ha YPOBHE
CpellHero o01Iero oopa3zoBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHHUS]  OOYydaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa H CHEeNU(PUKy METONOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);

YHUBEpCAJIbHBbIC yUeOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaoIne (dbopmupoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroInXCs;
CHOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4UCOHBIC
JICUCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETYyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe AeiiCTBUS

1) 6a30Bble JIOrHYecKUe AeHCTBHUSA:

CaMOCTOSITEIbHO  (OPMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEMU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh TMPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M yCTaHABJIMBATH WX B3aHUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSTHS IS OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUH;

BBEIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCU(PUKAIMU BEIIESCTB M
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN



peaKknuu — TPU PEIICHUH YUYEOHBIX IMO3HABATEIBHBIX M IMPAKTUUYECKHUX 3ajad,
MPUMEHSTh Ha3BaHHbBIC MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB U XHWMHUYECKHUX
pEaKInii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIBLHO C(OpPMYJIMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIIBHOTO TUIAHUPOBAHUS W  IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIHpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npUOOpeTaTh OMBIT YYEHUYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBIISTh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B TO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCA B PA3JIUYHBIX HCTOUYHMKAX uWHPopMauuu (HaAy4dHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWs, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MPE/ICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTD;

dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbI MIPU TOUCKE U
orbope wuHPOpMaNKK, HEOOXOMUMOW [JIi BBIOJHEHHS yYeOHBIX 3a7ad
OIPEAECIIEHHOTO THUIIA;

MpUOOpETaTh OMBIT HCMOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BBIOMpaTh  ONTHUMalbHYIO  (OopMy  MpECTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHSATh MEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKATHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:



3a7laBaTh BOMPOCHI 110 CYIECTBY 00CYKAaeMOM TeMBbI B X0/1€ AMAIOra W/WUin
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJI0OKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpe3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BELIECTB, peajnu3alud yueOHOro NMpoeKTa, U GopMyIUpOBATH BHIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X071e 00CyX/1eHHU 1 OOMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, ONpenesisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBATh M TIO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuT™M ACHCTBHM IpHU
BBITIOJTHEHWH Y4YeOHBIX U HCCIENOBATCIbCKUX 3ajay, BBIOMpaTh Hambolee
3¢ (}eKTUBHBIN crnoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYULIECTBJISITh CAaMOKOHTPOJIb JEATEIBHOCTA HAa OCHOBE CamMOaHalu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yabTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YTiIyOJIEHHOM
YPOBHE Ha YPOBHE CpPEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUISCKUE
JU1s1 yaeOHOro mpeaMeTa « XUMUs Hay4dHbI€ 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUN
M0 OCBOCHUIO, MHTEPIPETAIMA U TIPEOoOpPa30BaHUIO 3HAHUM, BUJIBI JCATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3JIMUYHBIX YUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMsAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUU TPEAMETHBIE pe3yJabTaThl MNPEACTABICHBI 10 TroOJaM
W3y4CHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHUPOBAHHOCTh TPEJACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUH B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM DKOJIOTHYECKOM, SJHEPTeTUUECKON U



MUILEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MAaTE€pUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIUH, B oOecrnecueHNn pPalMOHAIBHOTO
MIPUPOOIIOIL30BaHNs, B (OPMHUPOBAHWH MHUPOBO33PEHUS W OOIMIEH KYJIbTYpPHI
YeJoBeKa, a TaKXe OKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO Y IPUPOJHOM CpEE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHWM, KOTOpAass  BKIIFOYAET:
OCHOBOIIOJIArafOIIMEe MOHATUS — XUMHYECKHI 3JIEMEHT, aTOM, SIPO U SJICKTPOHHAA
obojouka aroma, s-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, THOpUAM3aIMs AaTOMHBIX OpOWTaNe, WOH, MOJIEKYJIa,
BAJICHTHOCTb, 3JICKTPOOTPHUILIATEIIBHOCTh, CTEIICHb OKUCJICHHS, XUMHUYECKasA CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNleT, PyHKIIMOHAIbHAS
rpynmna, pajaukail, CTPYKTypHble (opMynbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M IPOCTPAHCTBEHHas (reoMeTpuyecKkas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTHYECKHM PsAJ, TOMOJIOTH, YTJEBOJIOPOIHI,
KUCJIOPOJI- M a30TCOJIECPKAIIME OPraHUYECKUE COEOUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuonuueckuid 3akon JI. M. MeHneneeBa, Teopusi CTPOCHHUS OPTraHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEBpalleHUs ODHEPruM TMPU XUMHUYECKHUX peaKIusAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHMS, JICKAIIUE B OCHOBE
MOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEACTABICHUS
O MEXaHHW3MaX XUMMYECKHX PpEaKIHUi, TEPMOIUHAMUYECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHMS, O B3AUMHOM BJIUSIHUU aTOMOB U T'PYIMI aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIM U Me30MEpHBIN 3 dekTsl, opuentantsl | u Il pona);
(aKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCIIOJIB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTHYECKOU
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
IIPOM3BOJICTBA (Ha IPHMEPE IIPOU3BOJICTBA METaHOIA, MepepadbOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTAHABJIUBATh MX B3aUMOCBSI3b, MCIIOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJISI COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUUEeCKUX
BECILIECTB;

COCTaBJISITh YPABHEHUSI XMMUYECKUX PEAKUUA U PACKPBIBATH UX CYIIHOCTH:
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMU  TMOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTAaBJIEHHUS MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHMUIA;



M3TOTaBJIMBATh MOJICIU MOJIEKYJ OPraHUYECKUX BEUIECTB NI WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMW: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy M CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynne CcOoeAMHEHWM, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMATUYECKOMN
HoMeHknartype (IUPAC) u npuBOIUTH TPUBHAIIBHBIE HA3BaHMS I OTACJIBHBIX
MPEACTABUTENIC OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOb, (eHos, (QopManbIerull, aueTajblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MalibTo3a, (PyKTO3a, aHWINH, JTUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUeE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPEICTATh BUJ XHUMHUYECKOH CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W WOHHAsl CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 00bICHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENIECH pPa3THMUHbIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJOPOJOB, CIUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJEeBOAOB (MOHO-, JU- W TOJHMCAXAPHUIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXKAY HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHMl C MCHOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMHPOBAHHOCTh, yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUI OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3H), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Coipbsi (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM W MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHbBIE oneparuu
MBICIUTETILHON JCSITEIbBHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIINI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYCHUS
CBOICTB BEIIECTB U XUMHUECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepHajJbHOIO €IMHCTBA MHUpAa,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IIPUPOJTY;

chOpMUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PACU€Thl MO XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYUYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMCHHUH: CAaMOCTOSITEIBHO IIAHUPOBATh W TIPOBOJIUTH
XUMHUYECKUU DKCIEPUMEHT (TOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMUYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEHICHUE SKCIEPUMEHTAIBHBIX
33/1ad 10 PACMO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IIPaBHII
O6e3omacHoro oOpamieHusi ¢ BeIIeCTBAMHU M JIA0OPATOPHBIM OO0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazIndyHoOu dopme
pe3yabTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JTJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPY’KAIOIIEH
MIPUPOTHOM CPEebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JCHCTBUSA HA KHUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHUYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANPABICHHBIH TMOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HAydHas
JUTepaTypa, CpecTBa MaccoBoil uHbopMmaruu, HTEepHET U Apyrue), KpUTHUECKU
aHANMM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON yUeOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W 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 €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECHEYEHUM PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEH KyJIbTypbl 4YelIOBEKa, a Takxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 3J0POBBIO M IPUPOIHOMN

cpene;
BJIAJCHUC  CHUCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroMma,

M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alMs aTOMHBIX OpOHUTalei, HOH,
MOJIEKYJIa, BaJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKass CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMuecKasi, BOJOpPOHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTHYECKAass JUCCOIMAIIMS, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkyu, CKOPOCTh XUMUYECKON peaklMi, XUMHUYECKOE PAaBHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUYECKOW TUCCOIUAIIUU, TEPUOIUIECCKUIN
3akoH J[.11. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJUYECKUHU SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKallMie€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTaBICHUs] O CTPOCHUU BEIIECTBA HA aTOMHOM, HMOHHO-MOJICKYJISIPHOM U
HAJMOJIEKYJIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJI30BaHUN BAXKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMUIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATh XapaKTEPHBIC MPU3HAKK TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS MPU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUM XWMHUYECKUX  PpEaKIUH,
cuctematuieckyto HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

Cc(pOPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

Cc()OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAJIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIINH 110 Pa3INYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CaMOCTOSITENIbHO BBIOMPAaTh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUI;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPUOJNYECKOro 3akoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa,  UCHONB3YS  TMOHATHSA
«QHEPreTUYECKHE YPOBHU», «IHEPreTUUYECKUE IMOAYPOBHM», «s-, p-, d-aToMHbIE
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonmueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YECK;

cOpMHPOBAHHOCTh YMEHHI: XapakTepU30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOU CBS3M MEXIY HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XMMUUECKUX PEAKLINN;

c(OPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTb: OKHCJIMTEJIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
THX pEeakUuid; peakuuid MOHHOTO oOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX MU
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakUMi  THAPOIW3a;  PEeaKkIuin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);



c(OPMHPOBAHHOCT, yYMEHUSA OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IHYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS! XUMUYECKOTO PABHOBECHSI 1101 BIUSIHUEM
BHEIIHUX Bo3jeicTBuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh yMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble TMPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€1ec000pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
AKCHEPUMEHT (PEabHbIN U MBICIICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMMX MECTO B TPHUPOJIE,
MPaKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITh B3aMMOCBSI3b XMMHMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0Jsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAs KOHIICHTPAIUs»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJI0BOro 3 dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WMUIM JAHO B M30BITKE
(MMeeT TpWMECH); JOJIM BBIXOJA MPOIYKTa PpEeakiuu; OOBEMHBIX OTHOIICHUIN
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEJACHHME  peakuuMid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHMYECKUX BEILIECTB, ONpPEEICHUE
Cpeabl PacTBOPOB BEILIECTB C TMOMOIIbIO HWHIUKATOPOB, H3yYCHUE BIUSHUS
pa3IMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemertamns»y) ¢
COOJTI0/IeHnEeM TIpaBUiI 0€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh I1I€7b HWCCIACAOBAHHS, TIPEICTABIATh B
pasnu4HON (GopMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHHI: COOIIOIaTh MPaBUJIa TTOJIb30BAHUS XUMHUYIECKOM
nocyoM u j1abopaTopHbIM O0OpyAOBaHWEM, OOpAIIeHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbs, OKPYKAIOWIEH MPUPOIHON
cCpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [IJIK;

chOpPMHPOBAHHOCTh YMEHHUMN: OCYHIECTBIISTH IlE€JICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(pOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON yueOHOM 3a1aueii.
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Pasnen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Cruptel. ®enon 11 1
39 KapOoHumnbpHbIE COSTUHEHUS: allbIETUIBI U 21 1
keToHbl. KapOoHOoBBIE KUCTOTHL. CIOKHBIE




s¢upsl. XKupsl

33 VrieBoanl 9
Hroro no pazneny 41

Pa3znen 4. A3oTcoaepxaimue opraHnyecKkue coe{uHeHust

4.1 ‘ AMuHBI. AMUHOKHUCIIOTEL. benku 12
Hroro no pazneny 12
Pa3pnen S. BeicOKOMOJIEKYISIpHBIE COCAUHEHHUS

5.1 ‘ BricokoMonekynsipHble COSIMHEHHS 6
Hroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i 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 BeniecTBa. MHOrooOpasue 1 |
' BEIIECTB
1.3 XHUMHUUYECKUE PEeaKLUU 19 1 3
Hroro no pazgeny 39
Pa3nea 2. Heoprannyeckasi xumust
2.1 Hewmeramisl 31 1
2.2 Merainbl 23 1
Uroro no pazgeny 54
Pasznen 3. Xumus u :Ku3Hb
31 MeToapl TO3HAHUS B XUMUH. XUMUS U 9
’ YKU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenMer u 3HaYECHUE OPraHUYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUI

DIEKTPOHHOE CTPOCHUE aToMa Yriiepojia
(ocHOBHOE U BO30YXJAEHHOE COCTOSHUS).
BanenTHbie BO3MOKHOCTH aToMa yriepoza

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coeuHEeHUsX. MexaHu3Mbl 00pa30oBaHUs
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3el

Teopust cTpoeHUsI OPraHUYECKUX
coenuHeHuit A. M. bytneposa

Buasl n3omepun: CTpyKkTypHas,
MPOCTPAHCTBEHHAsA. DIEKTPOHHbIE

3¢ (exTs B MOJIEKYJIax OPraHnYecKuX
COeTUHEHNN

[IpencraBnenue o knaccuukanuu u
cucremaruyeckas Homenkiarypa (IUPAC)
OpPraHUYECKUX BEILIECTB

Knaccudukanus peakuuii B opraHndeckoi
XUMHUHU




Cucremarusanys U 0000ILEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001Ias
dbopmyrna, HOMEHKIATypa U U30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

10

11

duzndyeckre U XUMHYECKHE CBOICTBA
aJIKaHOB

Haxoxnenue ankaHoB B IIpupoac.
CriocoOsbl MOJIYy4YCHHU U IPUMCECHCHUC
AJIKaHOB

12

[ukoankansl: obmias popmya,
HOMEHKJIATypa ¥ U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOKCTB, CIIOCOOBI
MOJTYYCHHUS Y IPUMCHEHHE

13

14

Pemenne pacu€THbIX 33124 HA
orpezesieHue MOJIEKYJIIpHOU (popMyIbl
OpPraHUYeCKOro BEIECTBA I10 MACCOBBIM
JI0JIIM aTOMOB 3JIEMEHTOB, BXOJALIUX B €70
coctaB. Cucremaruzanus 1 06001eHIe
3HaHUH 110 TEME

AJIKEHBI: TOMOJIOTHYECKHH psif, oOmas
dopmya, HOMEHKIATypa, ITEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CrtpyKTypHas ¥ LUC-TPaHC-U30MEpUs
AJIKEHOB

15

dusnyeckre 1 XUMUYECKHAE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




Crioco0bI mosryueHus 1 NpUMEHEHNE

16
AJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "TlosrydyeHune 3TUIIEHA U U3YYEHHE €TI0
CBOMCTB"
Pemenne pacuéTHbIX 3a1a4 Ha

18 orpezieNieHue MOJIEKYJIApHOM (popMyIbl
OpraHMYECKOIo BEIIEeCTBA
ATKagueHbl: CONPSKEHHBIE,

19 M30JIMPOBAaHHbIE, KyMYJIMpPOBaHHBIE.
OCOoOEHHOCTH 3JIEKTPOHHOTO CTPOCHMUS

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JMEHOB

21 CrniocoOslI nosty4eHus U IpUMEHEHne
aJIKa/IN€HOB
AJIKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

” dopmya, HOMEHKIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI,
¢duznyeckue cBoicTBa

23 XHUMHUYECKUE CBOMCTBA aJIKMHOB

24 KauecTBeHHBIE peaklini Ha TPOMHYIO CBSI3b

)5 CriocoObI nostyueHus 1 IpUMEHEHNe
AJIKUHOB

26 Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON PEaKUN

7 Cucremaru3zaius u 00001IeHHe 3HAHUH 110
TeEME

28 ApEHBI: TOMOJIOTHYECKUH psif, oOmIast




dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OceH301a B TOTyoJa, UX (PU3UYECKUE
CBOMCTBA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU

29
3aMelleHUs
XYMUYECKUE CBOWCTBA apEHOB: PEAKIIUU

30 MIPUCOEIUHEHMSI, OKHCIIEHUE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB
CTHpOJIa
Pemenne pacy€THbIX 3a1a4 HA

32 oTpeieIeHue MOJIEKYJIApHON (OpMyIIbI
OpPraHMYECKOT O BEIIECTBA

13 CrniocoObl nosty4eHus U NpUMEHEHUe
apeHoB

34 ['eHeTnyeckas CBS3b MEXAY Pa3INYHBIMU
KJIaCCaMHM yIJIEBOJOPOOB
Pacuérbl o ypaBHEHUSM XUMHUYECKUX

35 peakuuii. CucremaTusanus U 06001eHe
3HAHUM 110 TEME

36 [Tpuponnsriii ra3. [lonmyTHble HEPTSIHBIE
rasbl

37 KameHHBbI#1 yroab ¥ IpOyKThI €10
nepepadoTKu
Hedtb 1 ciocobb! €€ mepepaboTKH.

38 [IpumeneHne npoayKTOB NepepadoTKU

HePTH




39

I'enernueckas cBI3b MCKAY Pa3IMYHbBIMHA
KJ1acCaMH yYIJI€BOJOpPOJ0B

40

41

42

lNanorenonpou3BoAHbBIE YTIEBOAOPOJIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIINHI
3aMCIICHHS TajoTrcHa

Jle¥icTBue 1Iemoueh Ha

TaJIOTCHIIPON3BOAHBIC. B3aHMOﬂ€ﬁCTBHe
JUraJJOor¢cHaJIKaHOB C MarHu€M U IMHKOM

Cucremaruzanusa 1 0000IeHNE 3HAHUN 110
pazneny "Yriesogopoas”

43

KonTtponbHast pabora o Teme
"YrneBonopozst"

44

[TpenenbHBIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUYECKHH psJl, oOmras hopmyra,
CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kjlaccuduxamus,
¢buznyeckue cBoiicTBa

45

46

XHUMHYECKHE CBOMCTBA IMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CIIUPTOB

47

[TpocThie a3¢upbl: HOMEHKIIATypa U
U30MEpHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOMCTB

48

MHOFO&TOMHI)IG CHI/IpTI)II STUIJICHIJIUKOJIb U
TJIMIEPHH, UX QU3HYECKUE U XUMHICCKUE
CBOMCTBA

49

CriocoObI mosTyueHus 1 IpUMEHEHNE




MHOI'0OAaTOMHBIX CITMPTOB

@DeHOI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE

50 .
cBoiicTBa. TOKCUYHOCTH (peHOTa

51 XuMmu4eckue cBoicTBa (heHoma

5 CriocoO0bI MOTy4eHUS U IPUMEHEHUE
denona
[TpakTuueckast pabota Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3a/a4 10 TeMe
"Cruptsl U peHob"

54 CucremaTtu3zanys u 0000IIeHHE 3HAHUI 110
TeMe
Anbaeruipl U KETOHBI: 3JIEKTPOHHOE

55 CTpoeHHE KapOOHWILHOM IPyIIIbL;
TOMOJIOTHUYECKHE PsAJIbI, 0011ast popmyia,
MU30MEpHsI U HOMEHKJIATypa

56 Anbaeruipl U KeTOHBI: GU3HUECKUE
CBOMCTBA; peaKIMu MPUCOCTUHEHUS

57 Peakiuu okuciaeHus 1 KaueCTBEHHBIS
PEaKIu allbJIETHIOB U KETOHOB

58 Crioco0sI TOTy4YeHUs abJACTUIOB U
KETOHOB
O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE

59 KHUCJIOTBI, 0COOEHHOCTH CTPOSHUS UX
MOJIEKYT

60 N3oMepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, UX (PU3UYECKHE CBOMCTBA

61 XUMHUYECKUE CBOWCTBA MPEAEIbHbBIX

OJHOOCHOBHBIX I(ap60HOBBIX KHCJIOT




62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOTO0Opa3ne kKapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOICTB: HENIPEAEIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucnot. [IpencraBurenu BoICIINX
KapOOHOBBIX KUCIIOT

64

65

66

[TonsiTHE O TPOM3BOAHBIX KAPOOHOBBIX
KHUCJIOT

Crioco0bl nostyueHus 1 NpUMEHEHNe
KapOOHOBBIX KUCIIOT

CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN P,
oOmas ¢popmyia, U30Mepus U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemienne pacu€THbIX 3a71a4: IO YPABHEHUIO
XMMHYECKOW PEaKInu, Ha OMPEIECICHUE
MOJIEKYJIIPHOHN (hOPMYJITBI OPTaHUYECKOTO
BeIIleCTBA

[Ipaktuueckas padora Ne 3. Pemenue
AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Kap6onoBsie kucinotel. Cinoxubie 3pups"
Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOMCTBA (THUAPOIU3)

71

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIepIKAIINX OCTATKH HEMPEIeTbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUPOIE

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MooIlee Aeiicteue. Ilonsatue o

72 CHHTETHUYECKUX MOIOIIUX CPEACTBAX
(CMO)
['eneTnyeckas CBSI3b yIIE€BOJIOPOAOB U

73 KHUCIIOPOJICOIEPIKALTUX OPTraHMUYECKUX
BEIIECTB

74 Pacuétbl o ypaBHEHUSM XUMHUYECKUX
peakui

75 Cucremaru3zaius u 0000IIeHNE 3HAHUH 110
TeMe
OO11ast XapakTepUCTHKA YIIIEBOJOB U

76 KJIacCU(UKalus yrieBoJoB (MOHO-, - U
MOJIMCaXapuabl)

77 MoHocaxapuabl: pU3NUECKue CBONCTBA U
HaXOXJEHHE B IIPUPOJIE

78 [Ipumenenue rioko3sbl, €€ 3HaUeHUE B
YKU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, MaJIbT03a U

79 nakro3a. HaxoxneHnue B npupone n
NpUMEHEHHE INCaXapH/I0B
[Tonmucaxapuapl: CTpOEHUE MAaKPOMOJIEKY I,

80 dbuznyecKkrue 1 XUMUIECKHEe CBONCTBA,
pUMEHEeHHE

81 [Tonsatue 06 UCKYCCTBEHHBIX BOJIOKHAX

2 Pemienue pacyeTHbIX 3a7a4 Ha

oTpeieJICHUE A0U BbIXOa MPOIYKTa




pPCakru OT TCOPECTUICCKU BOSMOKHOI'O

83

84

CucreMmarusanys U 0000IeHNE 3HAHUN 110
pazzaeny

KoHTponbHas pabota 1o teme
"Kucnopocoaepxaniue opraHu4ecKue
coenuueHus"

85

AMUHBL: K1accu(UKaIms, CTpOSHUE
MoJIeKy1, o01as ¢popmyia, u3oMepus,
HOMEHKJIaTypa U (pu3nyecKure CBOMCTBA

86

87

88

XUMHYECKHE CBOMCTBA ann(PaTHIECKUX
aMHUHOB

AHWINH: CTpOEHUE aHWJIMHA, 0COOEHHOCTH
XMMHYECKHUX CBOMCTB aHUJIMHA
CrniocoOblI nosty4eHus U NpUMEHEHUe
annpaTHIeCKuX aMUHOB

89

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

90

91

92

XuMHYECKHe CBOMCTBA aMUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAYCHHE aMHUHOKHUCIIOT.
CuHTE3 ¥ TUAPOIU3 NENTUIOB

benku kak npupoIHbIE TOJTUMEDPHI;
CTPYKTYpbI O€IKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A3oTcoaepiKaline reTeponuKInIeCKIe
coeauHeHus. HyKIIenHOBBIE KMCIIOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKAs POITh




94

[IpakTuueckas padora Ne 4. Pemenue
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
"A30TcoAepKale OpraHu4YeCcKue
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Pacno3HaBaHKe OpraHUYeCKuX
coenuHeHun"

96

KonTtponbsHast pabora o Teme
"A3oTcoieprKalie OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COEANHEHUN U
METO/bI UX CUHTE3a —II0JIMMEPU3ALINS U
ITOJIMKOHICHC AU

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

DnacToMepsl: HaTypalbHbIHI
CUHTETHUYECKNE KayuyKu. Pe3nHa

100

Bomnokna: HaTypalibHBIE, HCKYCCTBEHHBIE,
cunTetnueckue. [lommmepsl crienuaaTbHOTO
Ha3HAYCHHS

101

102

[IpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Pacnio3naBaHue miaacTMacc M BOJIOKOH"

O060011eHNEe U CUCTeMAaTU3aIs
U3yYEHHOT'0 MaTepuaia o Teme
"BBICOKOMOJIEKYJIIPHBIE COSUHEHMS"




OBIIEE KOJIMYECTBO YACOB 110

102
I[TPOT'PAMME



11 KJIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI
3JIeEMEHT. M30TOIBI

CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC YHUCIIA

KoaunuyecTBO 4acosB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Kitaccupukanuss XUMHUYECKHUX 3JIEMEHTOB (S-,
p-, d-, f-3emMeHTHI)

Pacnpenenenue 371eKTPOHOB MO AaTOMHBIM
opouTaIM

OneKTpOHHbIE KOH(UTYpAIIMN AaTOMOB

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

ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB.
DJIEKTPOOTPULIATETLHOCTh

Ilepuonnueckuii 3akoH u llepuoanueckas
CHCTeMa XMMHYECKHX 3aeMeHToB /1. M.
MeHieneeBa, CBA3b C COBPEMEHHOM TEOpHUEN
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU
HpOCTLIX " CJIOKHBIX BCIICCTB I10 prnHaM nu
neproam

Cucremarusanus U 0000IeHUE 3HAHUN 1O




TEMC

10

11

12

Bunnr xumnueckoi ¢Bsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKyIpHbIE
B3aNMMOICHCTBHS

BaneHTHOCTE U BaJICHTHBIE BO3MOYKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

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

13

BemecTtBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. THmbl
KPUCTAJTIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

14

15

16

[ToHsTHE O AUCTIEPCHBIX CUCTEMAX.
IIpencraBneHne 0 KOUIOWAHBIX pacTBOPax
VcTrHHBIE PaCTBOPHI: HACHIIIEHHBIE U
HEHACBIIL[EHHbIE, PACTBOPUMOCTb.
Kpucramnorunaparst

Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUT
pacTBOpOB

17

Pemenne 3ama4u ¢ MCoab30BaHUEM MTOHATHH
"MaccoBas J10J151 paCTBOPEHHOTO BelecTna',
"MoJsipHas KOHUEHTpaus"

18

Knaccudukanmst 1 HOMEHKIIaTypa
HEOPraHWYECKUX BELIECTB

19

Cucremarusanus U 0000IeHUE 3HAHUN 1O
TEME




20

21

22

KontponsHas padora o temam "Crpoenue
aroMa. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHUYECKUX
aneMmeHnToB JI. 1. Menpneneesa", "Crpoenne
BemecTBa. MHOrooOpasue BemniecTn"

Knaccudukanus XuMHYeCKUX peakInii B
HEOPraHWYECKOW M OpraHuYeCKON XMMUU.
3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPACHUS SHEPTUU TTPU
XAMUYECKHAX PEAKIUAX

TernoBbie 3 (EKTh XUMUYECKUX PEaKIIi.
Tepmoxumuyeckne ypaBHEHHUS

23

24

25

Brruncnenus no ypaBHEHHUSIM XUMHYECKUX
peaKkui U TEPMOXUMHUYECKUM YPABHEHUSAM
CKOpOCTb XMMHUYECKOH pEaKLuH, €&
3aBHCUMOCTB OT Pa3IMUHBIX (PAKTOPOB.
Karanus u xkaTanmu3aTropsl

I'omoreHHsbIe U IFETCPOrcHHBIC pCAKIINHN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTbh XUMHUYECKOW peakuu"

OO6patuMble 1 HEOOpaTUMBbIE PEAKIIUH.
XHUMHYECKOE PAaBHOBECHE

[IpakTuueckas padora Ne 2 o reme
"BausiHue pa3nuuHbIX GaKTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO paBHOBECHS"

29

DnekTponuTrudeckas aucconuanusi. CHUiibHbIE
1 cnabpie IeKTpoauThl. CTeneHb




Jucconruanu

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bonopousiit nokasarens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, mpotekaronue B
pacTBOpax AJIEKTPOJIUTOB
[TpakTuueckas padora Ne 3 o reme

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

33 peakiuu. Baxxueime oKUCInTenu u
BOCCTAaHOBUTEIHN

34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILECTB

36 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

37 Pemienue 3agau pa3auyHbIX TUIOB

18 Cucremarusanys 1 0000IeHNEe 3HAHUHN 110
TeMe "XuMH4yeckue peakuu'

39 KonTtponbHas pabota o Teme "Xumuueckue
peakun"
[Tonoxenue Hemetamios B [lepuoanueckoit

40 cucTeMe XMMu4ecKkux 3nementos /1. U.
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS MX
aroMoB. OHU3UUECKUE CBOMCTBA HEMETAIIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMeEpe

KHCTIOpoJia, cephl, hocdopa u yrieposaa)




Bogpopoa: nmonyuenue, pundeckue u

42 XHMHYECKHE CBOMCTBA. [ 'uapu bl
["anorensl: HaX0XIEHUE B IPUPOJE, CIOCOOBI

43 NOJy4YeHUs, GPU3NIECKUE U XUMUYECKHE
CBOMCTBa
I"anorenoBonopoabl. Baxkunenue

44 KHCJIOPOCOAEpIKaINEe COeAUHEHUS
raJIoreHoB
JlaGopaTopHbI€ U IPOMBIIIEHHBIE CIIOCOOBI

45 HOJIy4YeHHUs rajoreHoB. [Ipumenenue
rajlorTeHOB U UX COeIMHEHUN
[IpakTuueckas padora Ne 4. Pemenue

46 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"T"anorensr"
Kucnopon: nabopatopHsie u

47 MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEeHHUS,
¢duznyeckue U xuMudeckue ceoictra. O30H.
[TpuMmeHeHne KUCI0poia U 030Ha

48 Oxcubl ¥ NEPOKCU/IBI

49 Pemenue 3anay pa3nuyHbIX TUIIOB
Cepa: HaxO0KJI€HUE B PUPOJIE, CIIOCOOBI

50 MOJTy4eHus, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopo, CyabhuIbI

5 Kucnopoconepxaiue COeIMHEHHS! CEPBI.
OcoOEeHHOCTH CBOWCTB CEPHOI KHCIOTHI

53 [TpakTuueckas padora Ne 5. Pemenne

AKCIEpUMEHTANBHBIX 3a1a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaX0XJICHHUE B TIPUPOJIE, CITIOCOOBI

54 NOJy4YeHUs, GPU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepxaiue coeqMHEHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenue a3oTa 1 €ro COeIMHEHUN.
A3oTHBIE y100peHus
docdop: HAXOKIAEHUE B IPUPOJIE, CIOCOOBI

57 NOJy4YeHUs, PU3NICCKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopconepxaiiue
kucinoTsl. Conu GochopHO KUCTOTHI

59 [Tpumenenne pocdopa u ero coeTUHEHHI.
dochopubie y1oOpeHus
[IpakTuueckas padbora Ne 6. Pemenue

60 AKCTIEPUMEHTAJIBHBIX 3a/a4 10 TeMe "A30T u
docdop u ux coenuHeHus"
VYriepoa: Hax0XKJI€HUE B IPUPOJE,

61 aJIIOTPOMHbIE MOAUUKALNKY; (U3HUECKHE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

62 Oxkcup yrnepona(Il), okcun yrnepoga(1V),
YTOJIbHAsI KUCJIOTA U €€ CONU

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

64 NOJy4YeHUs, PU3NIECKUE U XUMUYECKHE
CBOICTBa

65 Oxcupn kpemuus(I1V), kpeMHueBas kuciora,




CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €r0 COSTMHEHUH.

66 Creki10, €ro 1ojiy4eHue, BUAbI CTEKIIA

67 Peuienue 3aayd pa3iM4HbIX TUIIOB

68 Cucremaru3zaius u 00001IeHNe 3HAHUH 110
teme "Hemeramibr"

69 KoHTtponbHas padora mo teme "HemeTammsr"

70 AHanm3 pe3yJabTaToB KOHTPOJILHON PabOTHI,
KOPPEKIHsI OMUO0K
[Tonoxxenue metaminos B [leproauueckoit

71 CUCTEME XMMHYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB

7 O6mue ¢puznyeckre CBOMCTBa METAIIIOB.
[Ipumenenne MeTansioB B ObITY U TEXHUKE

73 Cnnasel MetaiioB. Kopposust Meranios

74 Pemenne 3a1a4 pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psil HAMTPsHKEHUN

75 MeTasuioB. O01IMe crtocoObl MOTyUYeHHUs
METaJUIOB
OO61as xapakTepucTuka MeTamioB [A-
rpynnsl [lepuoandeckoit cuctembl

76 XMMHUYECKHX dJIEMEHTOB. HaTpuii u kanui:
noJy4eHue, pU3nuecKue U XUMUIEeCKHue
CBOICTBa, IPUMEHEHHE ITPOCTHIX BEIIECTB U
UX COEAUHEHHI

77 OOmrast xapakTepucTrka MetayioB 11A-

rpymnmnsl Ilepuoanueckoi cucteMsl




XUMHYECKHX DJIEMEHTOB. Maruum u

KaJIBIIMIA: TTOJTy4eHue, GU3ndecKkue u
XMMHYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTBIX BEIIECTB U UX COCTUHEHUMN

78

79

80

JXKéctkocTh BOBI M CITOCOOBI €€ yCTpaHeHHS

AOMUHUN: TIOJTyYeHHUE, PU3UUECKHE U
XUMHYECKHE CBONCTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pPUMEHEHUE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[Tpaktuyeckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TeEME
"MeTaJibl TIaBHBIX oArpynm"

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHbIx noarpymnn (b-rpymm)
[Tepuonuueckoil cuCTEMbl XUMHYECKUX
3JIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
u €ro COCﬂHHCHHﬁ, HUX IPUMCHCHUC

85

Baxueiire coenMHEHNs] MapraHia.
[TepmanranaT kajiusi, €ro OKMCIUTEIbHbIE
CBOMCTBA

86

(DI/I3I/I‘—IeCKI/Ie U XUMHUYCCKUC CBOfICTBa JKeJIe3a
u ero coenuHenui. [lonyyenue u
MIPUMEHEHHUE CIIJIaBOB XKee3a

87

dusnyeckue U XUMUYECKUE CBOMCTBA MeIU U




€€ COCIMHEHMM, UX IPUMEHEHUE

duznyeckre U XUMHUYECKIE CBOMCTBA OWMHKa

88 U €r0 COEAMHEHU, NX IPUMEHEHHE.
I'mapoKCOKOMILIEKCHI IMHKA
[Tpaktuueckas padora Ne 8. Pemenue

89 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME
"MeTtaibel moOOYHBIX oArpymnm"

90 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

o1 O06001IeHre U CUCTEeMAaTH3AIMS H3YYEHHOTO
Martepuana o teme "Meranib"

92 KoHTtposbHas padota mo teme "Mertamibr"

03 AHanm3 pe3yJabTaToB KOHTPOJILHOW PabOTHI,
KOPPEKILHsI OIIMOO0K
Ponb xumun B o0ecrieueHuu yCTOMYUBOTO

94 pa3Butus yenosevecTa. [IoHsTHE O
Hay4HBIX METOJIaX MCCIICIOBAHUSI BEIIECTB
Hayunsble npuHUUIIBEI OpraHU3aluu

95 XUMHUYECKOTO MPOU3BO/ICTBA.
[IpompInieHHBIE CIOCOOBI TOMYYEHUS
BaXKHEUIIINX BEIIECTB

96 XUMHUYECKOE 3arpsA3HEHUE OKPY KaOIIen
Cpenbl ¥ €ro MOClIeICTBUS

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBa

08 Xumus . Poiabs xuMuu B o0ecrieueHuu
MUILIEBOH 6e30MacHOCTH

99 KocMmernueckue u mapdroMepHbIE CpeCTBa.

BriToBag xumug




XuMHs B CTPOUTENBCTBE. BakHeiume

100 CTPOUTEIIbHBIC U KOHCTPYKIIMOHHbIE 1
MaTepHuabl
101 XuMHUS B CEJILCKOM XO35MCTBE. 1
Opranudeckie U MUHEPAIbHBIC YI00peHUs
102 Cucremarusanys 1 0000IeHNE 3HAHUN 110 |
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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