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MMOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamMma Mo XMMHUM Ha YPOBHE CpeaHEro oOiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit deneparumny, TpedoBaHU K pe3ysibTaTaM OCBOCHHUS
benepanbHOM o0pa3zoBaTeIbHOM IpOrpaMMBbl CPEIHETO o01ero
oOpazoBanusa(POIl COO), npencraBieHHsix B denepanibHOM rocyaapcTBEHHOM
obOpazoBatenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenojgaBaHus
y4eOHOro mpeaMmera «XuMus» B 00pa3oBaTelibHbIX opraHuzauusx Poccuiickoi
Qdenepanuy, peanu3ylOIIMX OCHOBHbIE 00pa3oBaTelbHBIE NPOrpaMMbl, U
OCHOBHBIX ToNiokeHu «CTparerun pa3BuTHs BocnuTaHus B Poccuiickoi
Oenepanun Ha nepuon 1o 2025 rona» (Pacmopspkenue I[IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHUST Ha YpPOBHE YIIyOJIEHHOTO H3yYCHHS 3aHUMaeT Ba)KHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOTO oOpa3oBanus yuamuxcs 10-11 kimaccos.
W3yuyenue mnpeamera, peanusyemoe B yciIoBUSX AuddepeHnrnpoBaHHOTO,
npouiIbHOrO0 OOyYeHHMs, MpU3BaHO obOecneunTh 00Ie00pa3oBaTENbHYI0 U
OOIIEKYJBTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aJlanTalid UX K OBICTPO MEHSIOITUMCS YCIOBHUSIM KU3HHU B COIUYME, a TaKXkKe JJIs
NPOJOJIKEHUST OOy4YeHHs] B OpraHu3anusx NpodeccruoHaabHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISETCA OJJHON U3 MPUOPUTETHBIX NUCIUILIMH.

B nporpaMmMe mno XMMHHM Ha3Hau€HHE TpeIMeTa «XHUMHS» TMOJydaeT
NoJpoOHYI0 ~ MHTEPIpPETAlii0 B  COOTBETCTBUM C  OCHOBOMOJATArOIIMMU
nosioxeHusMu ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IIejieH, COAep:KaHUS,
pe3yNbTaToB OOyueHHUS M TpeOOBAaHUN K YpPOBHIO TMOJATOTOBKH BBIMYCKHUKOB.
CBHUIETETECTBOM TOMY SIBIISIFOTCS CJIEAYIOIIME BBIMOJIHSIEMBIE MPOTPaMMOM 110
XUMUHU (PYHKITHHU:

e uH(}OpPMAIIMOHHO-METOAMYECKAs, peaau3alus KOTOpoW oOecreynBaeT
MOJIYYeHUE TIPENICTABICHUS O IIeNsIX, COACp)KaHWHU, OOIIeH CcTpaTteruu
oOydeHwsi, BOCIUTAHUS U PA3BUTHS 00YUAIOIIUXCS CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIS;

e OpPraHU3AIMOHHO-TUTAHUPYIOIAs, KOTOpas peaycMaTpUBaEeT
omnpeNiesiecHHe: NPUHLHUIIOB CTPYKTYPUPOBAHUS M TOCJEIOBATEIBHOCTH
U3y4eHHs] Y9eOHOTO MaTepuala, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €TO
XapaKTePUCTUK; TOIXO0J0B K (DOPMUPOBAHUIO COAEPKATEIHHOW OCHOBBI
KOHTPOJISI U OLEHKH 00pa30BaTeNIbHBbIX JAOCTHKEHHM O00y4yaromuxcs B
paMKax WTOTOBOM arrectaniud B (OpME EIUHOTO TOCYAapCTBEHHOTO
AK3aMEHa MO XUMHUH.

[Tporpamma asis yriryOn€HHOTO N3YICHHS] XUMUU



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s3aTelbHOE
JUIT U3Y4eHUS] B paMKaxX OTIENbHbIX Npoduiieil, mnpemycMaTpuBaeT
pacrpefieieHue U CTPYKTYpUpPOBaHHE €ro Mo KiaccaM, OCHOBHBIM
CoJiepKaTeNbHbIM JIMHUSAM/pa3iesiaM Kypca;

e JaT MPUMEPHOE pacmlpeliesieHne y4eOHOro BPEMEHHU, PEKOMEHAYEeMOTO
JUISL U3YUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT MPUMEPHYIO IMOCIEAOBATEIbHOCTh M3Y4YCHUSI Yy4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO IIeJIeH U 3a/lau U3ydeHUs MpeaMera
Ha yrJIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IPOTPAMMBI CpeIHEero o01ero oOpa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKXe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUM  OOy4Yaromierocs IO OCBOCHUIO
COJIepKaHMsI TIpeAMETA.

ITo BceM Ha3BaHHBIM MO3UIUSIM B MPOrpaMMe MO XUMUH IMPETyCMOTpPEHA
PEEeMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TpelelaMd YCTAaHOBJICHHOW MPOTpaMMOM 1O  XUMHUHU
00s3aTeNbHON (MHBapUAHTHOMN) COCTABIIAIONICH colepkaHUs y4eOHOro npeamera
«XuMus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapHaTHUBHOM COCTaBIISIOLIECH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBHM C HAINpPaBICHUEM KOHKPETHOTO
npoduis 00yueHus.

B cooTtBeTcTBMM ¢ KOHIEeNTyadbHbIMU mnojioxkeHusiMu PI'OC COO o
Ha3HAYEHUU TIPEIMETOB 0a30BOTO0 M YIIIyOJNEHHOTO YpOBHEW B CHUCTEME
mudGepeHITMPOBAaHHOTO OO0yYEeHHUSI HAa YPOBHE CpPEJIHETro O00IIero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIUIYOJIEHHOTO W3Yy4YEHHUs HaMpaBieH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCIEAYIOUIUM  3TaloM  TOJY4YeHUS  XHUMHUYECKOIO
oOpa3oBaHHs B paMKaxX W3YYCHHs CIEIUATbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHYECKUX UCUHUIUIMH B By3aX U OpPraHU3allMAX CPEIHEro MpogheCcCHOHAIBHOTO
oOpa3zoBanusa. B 93Toil CBs3M wu3ydeHHEe TmpenMera «XUMHUS» OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO HAa pacllMpeHue U  YrIyOJIeHHWE TEOPETHYECKOH U
MPAKTUYECKON MOATOTOBKU OOYYAIOIINXCS, BHIOPABIIMX OMPENEAEHHBIN TPOdUIb
oOydYeHwsl, B TOM YHCIIE C MEPCIEKTUBOMN MOCIEAYIONIETO MOYYSHUS! XUMUIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBaHnii PI'OC COO K TUIaHHPYEeMBIM pe3yiabTaTaM OCBOCHUS
dbenepanpbHO 00pa30BaTEIBLHON MPOTPAaMMBbl CpPEHETO OOIIEro oOpa3oBaHUS
M3YyUYCHHUE NMpeaMeTa «XHUMUs» OPUEHTHUPOBAHO TAKXKE HA pEIlICeHHE 3a7a4



BOCITUTAHUS W COIMAJIBHOTO PAa3BUTHUS OOydYarOIMHUXCs, HA (GOPMHUPOBAHUE y HHUX
OOIIENHTEIUIEKTYaIbHBIX YMEHHUM, YMEHHU pallMOHATU3alNK y4eOHOTO Tpyna U
00O0OIIEHHBIX CHOCOOOB  JCSATEIBHOCTH, MMEIOIIUX  MEXKIUCIUILUTMHAPHBIM,
HAANPEIMETHBIN XapaKTep.

CocTaBisonMMu TpeaMeTa «XUMHUS» Ha YPOBHE YIITyOJIEHHOTO H3yYCHHS
SBIIIOTCS  YIUIYOJI€HHBIE Kypchl — «Opranudeckas xumus» u  «OOmas wu
HeopraHuveckas XuMus». lIpu ompeneneHuu MOIX0I0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allid COACPKAaHUS 3TUX KYpCOB B MpOorpaMMe IO XHMHH 32 OCHOBY
npuHAThl nojoxeHuss PI'OC COO o pasznuuusax 6a30BOro u yriayOJE€HHOTO
ypOBHEH M3Y4YCHUS MPEAMETA.

OcHoBy cozaepkanus KypcoB «Opranuwyeckas xumus» u «OOmas u
HEOpraHWUYecKasi XHWMHs» COCTaBIIICT COBOKYIMHOCTh MPEAMETHBIX 3HAHWH U
YMCHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3YyUCHHs TpeaMeTa. JTa CUCTEMa
3HAHUW TI0JyYaeT OMNpe/ei€HHOEe TEOPETUYECKOE JIOMOJHEHUE, TO3BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJblui 00BEM  (HAKTOJIOTHIECKOTO
Mmarepuana. Tak, Ha yriayOJa€HHOM YpOBHE M3YYCHHS IpeaMera obecreueHa
BO3MOXXHOCTh 3HAYHUTEJIBHOTO YyBEJIMYEHUS OObEMa 3HAHUH O XUMHYCCKHX
AJIEMEHTAaX W CBOMCTBaX WX COCIWHEHUN Ha OCHOBE PACIIMPEHUS W YIITyOJICHHS
NPE/ICTABIEHUH O CTPOCHHUM BEIIECTBA, XMMHUYECKOW CBS3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHUs PEaKIUil, paCCMAaTPUBAEMbIX C TOYKU 3PEHUS XUMHUYECKOW KMHETHUKU
U TepMOJMHAMHKHU. M3ydeHue mnepuoguyeckoro 3akoHa u Ilepumonnueckoi
CUCTEMBI XUMUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX TMPEICTABICHUAX O CTPOCHUM aTOMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOUKH 3PEHUS YHEPreTUYECKUX U3MEHEHUH npu e€ o0pa3oBaHUU U
paspyllieHur, a TakkKe ¢ TOYKH 3pEeHHUS MEXaHU3MOB e€ oOpaszoBaHus. M3yuenue
TUTIOB ~ pEaKiui  JOomojHseTcs  (GOpPMUpOBAHHWEM  MpEACTaBICHUN 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U ANEKTPOJIN3E PACIZIaBOB U PACTBOPOB BEIECTB.
B kypce opraHnueckoil XUMHUM TIPH PACCMOTPEHHHM PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN yJensieTcs: 0co00e BHUMaHUE BOMPOCcaM 00 AIEKTPOHHBIX 3 dexTax,
0 B3aUMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max peaKiluil.

Ocoboe 3HaueHWE WMEEeT TO, UYTO Ha COACp)KaHUE KYpCOB XUMHUU
yrayOn€HHOTO YPOBHS U3YYECHHUS IS KJIACCOB OMPENEIEHHOTO Mpoduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JAOMOJHEHHWH K OOmel cucreme
MPEIMETHBIX 3HAHUN) OKa3bIBAIOT BIUSHUE CMEKHBIC MPEIMETHI. Tak, Hampumep,
B COJICpKaHHUM TpeaMeTa JIJIsi KJIACCOB XUMHKO-(pu3udeckoro mpoduist 60bInoe
3HaueHWEe OYIyT MUMETh AJIEMEHTHhl y4eOHOTO MaTepuayia mo oomeir xumuu. [lpu
M3y4eHUHW TIpeIMeTa B JaHHOM Clydae akIeHT OyAeT caelaH Ha OOIIHOCTH
METOJIOB TO3HAHMSI, OONTHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (PU3HKE: aTOMHO-
MOJIEKYJIsipHasi Teopus (MOJIEKYJsipHasi Teopusi B (DU3UKE), 3aKOHBI COXpAHEHUSs



MacChl M DHEPIHM, 3aKOHbl TEPMOAMHAMHKH, DJIEKTPOJIU3d, NPEACTABICHUA O
CTPOCHHMHU BEUIECTB U JIPYTOE.

B TO ke BpeMa B COAEpKAHMM MpeaMeTa I KJIACCOB XMMHKO-
Ounonornyeckoro npoduiisg OonblIMK YIENbHBIA BeC OyAeT MMETh OpraHuyYecKas
xumusi. B aTOM ciayudae mpenocTaBiseTcss  BO3MOXKHOCTD At Oosee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHMsSI  XMMMYECKOW  OpraHm3aliud  KJIeTKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOHAT, K TNpUMEpYy, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMIUJIbI, OEJIKH, YIJIEeBOJbl, HYKJICHHOBBIE
KHUCJIOTHl U Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE M CBOMCTBAX INPEICTaBUTENEHN
OCHOBHBIX KJIACCOB OpPraHMYECKUX BELIECTB CIIYXKAT OCHOBOM ISl M3Y4YEHUs
CYLIHOCTH MPOLECCOB (OTOCUHTE3A, AbIXaHUs, MTUIIEBAPEHUS.

B nmane ¢opmupoBaHHsS OCHOB HAay4YHOIO MHUPOBO33PEHHS, OCBOEHUS
oOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TMpeaMera «XUMHUS» Ha YriayOoJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3IX C Y4E€OHBIMH TpEeIMETaMM, BXOJSIIMMH B COCTaB
npeIMeTHbIX obOnacteit «EcTecTBeHHO-Hay4yHBIE NpeaMeThl», «MaremaTuka u
uHpopmatuka» u «Pycckuil A3bIK U IUTEpATypay.

[Ipu wm3ydyenun yueOHOro mnpenMera «XHUMHUS» Ha YriIyOJEHHOM YpOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O U CpeIHero oduiero oopazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTETICHHONW 3HAUYMMOCTH SIBJISETCS (OPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHUS, NPAKTHYECKON
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7aud Ha YriayOnEHHOM YpOBHE HW3Y4YEHHUS IMpeaMeTa IMpearnosaraer
pean3alMIo TAKKUX LIEJIEH, KakK:

e (opmupoBaHue TpeNCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U I03HABAEMOCTH SIBIICHUM MPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBCHHBIX HayK M e€ Beayled poiu B oOecredyeHUuu
YCTOWYMBOTO  pa3BUTUS  YENOBEYECTBA: B  PEIICHUH  MPOOJeM
AKOJIOTUYECKOM, PHEPreTUIECKON U MUINEeBONW O€30MacHOCTH, B Pa3BUTHH
MEJULHHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBBIX HICTOYHUKOB DHEPTUH, B
00ecnevYeHny palUoOHaIbHOIO MPUPOJIONOIL30BaHUs, B (OPMUPOBAHUU
MHUPOBO33pPEHUSI M OOILIEH KyJIbTyphl UYE€IOBEKa, a TaKKe SKOJIOIMYECKU
000CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBbIO U IPUPOJIHOI cpejie;

e OCBOEHHE CHUCTEMBbl 3HAaHWH, JIEXKAUMX B OCHOBE XHUMHUYECKOUN
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTATIbHbIX
MOHATHM, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX IPEACTABICHHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAaJAMOJIEKYJSIDHOM, O  TE€PMOAMHAMHUYECKUX W
KMHETHYECKUX 3aKOHOMEPHOCTSX IPOTEKAHNUs XUMUYECKUX PEAKLUN, O



XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 00X
Hay4YHBIX MIPUHIIUIAX XUMUYECKOTO MPOU3BOCTBA;

dbopmupoBaHue y 00yYarommXxcst OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XUMHYECKUX 3HAHUU 71 OOBSICHEHUS
KIIFOUEBBIX HJIEM W MPOOJIEeM COBPEMEHHOM XUMHH, IS OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
IPaMOTHOTO pelieHus mpobiieM, CBI3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS,
aHaJIW3a U OICHKH C ITO3UIIAHM DKOJOTrHYSCKOM 0€30IaCHOCTH MOCIEICTBUM
OBITOBOM U TPOU3BOJCTBEHHOW [EATEIILHOCTH YEJIOBEKA, CBSI3aHHOMU C
XUMUYECKUM  TPOU3BOJACTBOM, HCIOJB30BAaHHEM U  TepepaboTKoi
BCIILICCTB;

yrayoOJieHHue  TPEACTaBICHHM O  Hay4YHbIX  METOJIaX  TMO3HaHUf,
HEOOXOAUMBIX JUIsi MPUOOPETEHUS YMEHHH OpPUEHTUPOBATHCS B MHPE
BEIIECTB U OOBSCHEHUS XUMHUYECKHUX SBJICHUM, HMEIOIMIMX MECTO B
MPUPOJIE, B MPAKTUUECKOMN JIESITEILHOCTH U TOBCEIHEBHOM KU3HMU.

B nmane peam3ali IMCPBOOYCPCAHBIX BOCIIMTATCIBHBIX W PA3BHBAIOIINX

(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJIHEro OO0IIero oOpa3oBaHMs MPU H3YYCHUU

npeamera  «XUMHs» Ha  yrilyON€HHOM ypoBHE OCOOyH — aKTyaJbHOCTb
NproOpeTaroT TaKUe eI U 3a/1a4l, Kak:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUM TPUPOJIBI,
yBaXEHUS] K TMPOIleCCY TBOpPYECTBA B 00JIACTU TEOPETHUECKUX U
NPUKJIAIHBIX HMCCIEIOBAaHUN B XUMUHU, (HOpMUPOBaHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHHWIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCIIMTAaHUIO  HA  OCHOBE  YCBOCHHS
00IIeYeIOBEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIIHLHBIX HHTEPECOB, UHTEIIEKTYAIBHBIX U TBOPUYECKUX
criocoOHOCTEeH oOydaroImuxcs, (GOpMUPOBAaHHUE Yy HHUX CO3HATEIBLHOTO
OTHONICHUS K CamMoOOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOM MPOGeCCHOHATIBHOW U OOIIECTBEHHOM JIeITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH,

dbopMHupOBaHUE YMEHHI W HaBBIKOB Pa3yMHOT'O MPUPOJOTOIH30BAHMS,
Pa3BHUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPHUOOPETEHUE OMbITa OOIECTBEHHO-
MIOJIE3HOM IKOJOTUYECKOU NESATEIBHOCTH.

OO6muiee yncIo 9acoB, MPEAYCMOTPEHHBIX NI M3YYCHHUS XUMHH HA YTITyOJICHHOM
YpOBHE cpeaHero oobmiero odpazoBanusi, cocrabiseT 204 yacoB: B 10 kimacce —
102 yaca (3 yaca B Hepento), B 11 kimacce — 102 yaca (3 yaca B Heento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUA

TeopeTnueckue 0OCHOBbI OPraHN4YeCKOM XMMHH.

IIpenmer M 3HaAYeHHWE OPraHUYECKOM XUMHH, IIPEIACTABICHHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHEHUM.

DNEeKTpOHHOE CTPOEHHE aroma yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOsIHMS. BasleHTHBIE BO3MOXHOCTM aToMa yriepoaa. XuUMHYEcKas CBS3b B
OpraHMYecKuX coeAuHeHusx. Tumbl THOpUAM3ALMU ATOMHBIX  OpOUTanel
yriaepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOU CBsI3U (OOMEHHBIN U JOHOPHO-
aKuenTopHbli). TUObl NEepeKpbIBaHUS AaTOMHBIX OpOUTane, ©- U T-CBS3M.
OnunapHas, nBOMHAsE U TpoiHasi cBs3b. CocoObl pa3pbiBa CBS3E€l B MOJIEKyJax
opranudeckux BemiecTB. [loHsiTHe O CBOOOAHOM paauKane, HyKIeopuie Hu
anekTpoduIe.

Teopust crpoeHuss opraHuueckux coeauHenuiit A.M. bBytnepoBa
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHHE TEOPUU CTPOCHUS
OpraHMYecKuX coequHeHud. MoleKynspHble U CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (QOpMYJIbl pa3IuYHBIX BUIOB: pPa3BEPHYTas, COKpalIEHHa,
ckenetHad. WM3omepus. Buael wnsomepun: CTpyKTypHas, NIPOCTPAHCTBEHHAS.
OnexTpoHHbIe d3P(HEKTH B MOJEKYIaX OPraHUYECKUX COCNMHEHUM (MHIYKTHBHBIN
U ME30MEPHBIN 3P DHEKTHI).

[IpencraBnenne o knaccupuKamu opraHudeckux BemecTB. [loHsiTue o
dbynkimonanbpHOU rpymme. ['omonorus. "'omonoruyeckue psanpl. CucremMarnyeckast
HoMeHKkIaTypa opranndeckux coemuuenuii (IUPAC) u TpuBHajabHBIC Ha3BaHUS
OTJAEJIBHBIX IPEACTABUTEIICH.

OcobOenHocTy W Kiaccu(uKaius OpraHMYecKuX peakinuil. OKUCIUTENBHO-
BOCCTAHOBHUTEJIBHBIE PEAKLIUA B OPTAHUYECKON XUMUH.

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB W MX MPEBpaALICHUM:
O3HAaKOMJICHHE C oO0pa3llaMd OpraHWYeCKHX BEHIECTB W MaTepuajaMd Ha UX
OCHOBE, OIIBITHl 10 IMPEBPALICHUID OPraHUYECKUX BEUIECTB IIPU HArpeBaHUU
(mnaBnenue, oOyriMBaHHE W TOPEHHE), KOHCTPYHUPOBAHUE MOJENIEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psiji akaHoOB, 001mIast popMyia, HOMEHKIIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJICKYJ alKaHOB, Sp°-
ruOpuan3anus aTOMHBIX opOWTaned yriaepoja, G-cBsi3b. Dusmyeckue CBOWCTBA
AJIKaHOB.



XUMHUYECKUE CBONCTBA QJKAHOB: PEAaKIMU 3aMEIICHUs, H30MEpHU3alli,
JNETUAPUPOBAHMS, IUKIM3ALNK, TUPOJIN3a, KpeKuHra, ropenus. [Ipeacrasnenue o
MEXaHU3ME pPeaklnil pauKaIbHOTO 3aMEICHHUS.

Haxoxpaenue B mpupojie. CriocoObl MOTy4eHUs U IPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHMS U XUMHYECKHUX CBOMCTB MaiblXx (LMKIONPONAH, LHUKIOOYTaH) W
OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTeKCaH) IUKIoankaHoB. CrmocoObl MOJYyYEeHUS U
MIPUMEHEHHE ITUKII0ATKAHOB.

Ankensl. ['omonorudeckuii psii ajkeHoB, oOmias GopMyina, HOMEHKIATYpa.
DIEKTPOHHOE M  MNPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYNI — ajKEHOB, SP°-
rudpuan3alus aTOMHBIX OpOuTaned yriepoja, o- U m-CBsa3u. CTpyKTypHash
reoMeTpuyeckas (IHMC-TpaHc-) wu3oMepus. Dusnueckne CBOWCTBA aJKEHOB.
XUMHUYECKHUE CBOMCTBA: PEaKIMU MPHUCOCAMHEHUS, 3aMEIIEHUS B O-TIOJIOKEHUE
npy JABOWHOMW CBsI3M, TMOJUMepu3aluu M okucieHus. [IpaBumo MapkoBHUKOBA.
KauecTBeHHbIE peakiu Ha ABONHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS] M TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus aikaaueHoB (CONPsHKEHHBIC, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMHUYECKHX CBOMCTB
conpsbKEHHBIX  aueHoB, 1,2- wu  14-npucoenunenue.  [lomumepuzanus
conpspKEHHBIX queHOB. CriocoObl MOMydYeHUs U IPUMEHEHUE aIKaIueHOB.

Anxunbl. ['oMonorudueckuit psan alkuHOB, o01mas ¢hopmyrina, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AJIKUHOB, Sp-
rudpuau3anus aTOMHBIX opOuTaneit yriepona. Ouznyeckue CBOMCTBA aJTKHWHOB.
XWMHUYECKHE  CBOMCTBA:  pEaKIUW  [PUCOCIUHEHMS, JIUMEpHU3aUUd U
TpUMEpHU3aLK, OKuciaeHua. KuciorHele CBOMCTBAa aJIKWHOB, UMEIOIINX KOHILIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakiny Ha TPOHHYIO CBA3b. CIOCOOBI MOTydeHUS
Y IPUMEHEHHE AJIKUHOB.

ApoMaTH4ecKue YriaeBoJa0poaAbl (apeHsbl). ['OMOJIOrHYEeCKUui psll apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJbl OcH30a. DU3WYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMELICHUs B O€H30JIbHOM KOJIBIE U
YIJIEBOJIOPOJHOM paJuKale, pPEeaKUUd TPUCOCAUHEHUS, OKHUCIECHHE TOMOJIOTOB
oen3oma. IlpencraBienrie 00 OpPUEHTUPYIOMIEM JCHCTBUU 3aMECTUTENIEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE AaIKWIBHBIX pPaJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepuszanus ctupona. CrnocoObl MoIydeHus U
MIPUMEHEHUE apOMATHYECKUX YIIIEBOJIOPOJIOB.

[Ipuponusiii ra3. [lonmytHeie HedTsaHbIe Ta3bl. HeTh u €€ mpoucxoxieHue.
KameHnHnblit yrosib u npoayKkThl ero nepepadotrku. CrnocoObl nepepadoTku HEPTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaduTUYECKHil), pUGOPMUHT, MHUPOIU3.
[TponykThl mepepaboTKH HEPTHU, UX MPUMEHEHUE B MPOMBIIIUICHHOCTH U B OBITY.

['eneTnyeckas cBA3b MEXKIY Pa3IMYHBIMU KJIaCCaMU YTJIEBOIOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOrEeHIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha THAPOKCOTPYINY, HUTPOrpyNnmny, HHUAHOTPYIY,
amuHorpymnmy. JleficTBue Ha TaJOreHnpOU3BOJHBIE BOJHOTO U CIHHUPTOBOTO
pacTBopa MIEnoud. B3anMOIENCTBUE IUTaJOr€HAIIKAHOB C MAarHUeM M LHUHKOM.
[Tonstue 0 METAJLUIOOPTaHUYECKUX COCIUHEHUAX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJEBOJOPOJIOB B OBITY, TEXHUKE U TIPU CHUHTE3E
OpraHUYEeCKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJIbl HM3YYE€HHUsS BEIIECTB M WX MPEBPAIICHUIA:
u3ydyeHrue (PU3NUYECKUX CBOWCTB YTIIEBOJIOPOJOB (PAaCTBOPUMOCTH), Kau€CTBEHHBIX
peaKkiuil  yrieBoJ0OpOJAOB Pa3IMUHBIX KJIaccoB (oOeciBeYMBaHHE OpPOMHON WU
MOJHOM BOJIBI, PAacTBOpa IEpMaHTaHaTa KaJlus, B3aWMMOJICHCTBHE alleTUJICHA C
aMMUayHbIM pacTBOpoM okcuaa cepeOpa(l)), kadecTBeHHOE OOHapyKeHHUE
yriaepoja W BOJOPOJA B OpPraHUYECKUX BEIIECTBAX, IOJYYCHHE OTUJICHA U
U3Y4YEHHE €T0 CBOWMCTB, O3HaKOMJIeHHe ¢ KoyueknusMu «Hedtb» u «Yromby, ¢
oOpa3liamMu  IjIacTMacc, KaydyyKOB U  PE3WHBI, MOJICIUPOBAHUE MOJIEKYI
YII€BOJIOPOJIOB U raJOr€HIPOU3BOAHBIX YIIEBOAOPOIOB.

Kuciopoaconepskanue opranudecKue coeJTHHEHHU.

[IpenenbHble ogHOATOMHBIE CnHUPTHl. CTpoeHUE MOJIeKyn (Ha HOpUMeEpe
METaHoJla W JTaHona). ['oMonoruueckuit psn, oOmas ¢opmMmyna, H30Mepus,
HOMEHKJIaTypa W kiaccuukauug. Dusumyeckue CBOWCTBA  MpeaeabHBIX
OIHOATOMHBIX CHUPTOB. BoIOpoJIHBIE CBSI3M MEXKIYy MOJIEKYJIaMU CIHPTOB.
XWMHUYECKHE CBOMCTBA: pEaKUUMW 3aMElIeHUus, JAEeTHApaTaliy, OKUCIICHUS,
B3aUMOJECHCTBHE C  OpPraHWYECKUMU W  HEOPraHUYECKUMH  KHUCIOTaMHU.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIUPTHI. [J[eMCTBUE ATaHOIa U METaHOJIa
Ha opranu3Mm uesjoBeka. CrocoObl MOJyYeHUs W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHl — ATUJIEHIVIMKOIb WM TiHlepuH. Pu3ndeckue u
XUMUYECKHE CBOMCTBA: pEaKIMU 3aMEUICHHUS, B3AUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHUCIOTaMH, KAaueCTBEHHAs peaklusi Ha MHOTOATOMHbIE
cupthl. [lpencraBnenne o MeXaHW3ME peakliuid HYKICO(PUIHHOTO 3aMEIEHUS.
HleiictBue ©Ha opranusM denmoBeka. CmocoObl TOMyYeHUsS U TNPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJNEKYJbl, B3aUMHOE BIUSHHE THUIPOKCOTPYIIbI U
O0eH30pHOTO siipa. Pusnueckue cpoiicTBa (eHona. OCOOEHHOCTH XMMHUYECKHUX



cBoiictB (enona. KauectBeHHble peakuuu Ha QeHosn. ToxcuuHOCTh (heHoa.
Cnoco6s1 nosydeHus: u npuMenenue gpenona. enondopmainbaeruaHas cMoa.

KapOoHunbHbie coeTMHEHNS — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OMOJOrHUYecKUe psAlibl albJIETU0B U KETOHOB, OO0IIas
dbopmyna, uzomepus U HomeHkiIarypa. Dusnueckue CBONCTBA ajdbJACTHAOB U
KEeTOHOB. XHWMHMYECKHE CBOMCTBA  albJCTHAOB M  KCTOHOB: peakuuu
npucoenrHeHusi. OKUCIEHUE anbIAETrU0B, KAUECTBEHHBIE PEAKIIUA Ha aJIbJCTU/IbI.
Cnoco0bI mosTy4eHUs: U MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIIOT. M3oMepust u HoMeHkIaTypa. @uznueckue CBONCTBA
OJTHOOCHOBHBIX TMPENIEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3UM MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT. XMMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTRA,
peakiusi ATepudUKaIUU, PEaKIUU C Yy4acTHEM YIJIEBOJAOPOIHOTO pajJuKaia.
OCOOEHHOCTH CBOWMCTB MYPaBBHUHOW KHCJIOTHI. [loHSATHE O NPOU3ZBOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCJIOT.
OCoOEHHOCTH CBOMCTB HEMPENCIBbHBIX M apOMATHYCCKUX KapOOHOBBIX KHCIIOT,
JTMKapOOHOBBIX KHCJIOT, TUAPOKCUKApPOOHOBBIX KHUCIOT. [IpeacTaButenu BBICIINX
KapOOHOBBIX KHUCJIOT: CTEapWHOBAs, MaJbMHUTHHOBAs, OJICMHOBAS, JUHO/IEBAS,
JUHONIeH08as KUCIOThl. CIocOOBI MOTyYeHUs U IPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxusie 3¢upnl. ['omosoruyeckuii psiia, oOmas ¢opmysa, U30MepUs |
HOMEHKIaTypa. DPuU3MyecKne M XUMHYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH W
IEIIOYHOU CpeLe.

Kupswl. Ctpoenue, puzndecKkie 1 XUMHYECKUE CBOWCTBA JKUPOB: THIPOJIU3 B
KHUCIION M 1mIesIouHoN cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAITUX OCTATKU
HENPEACIbHBIX )KUPHBIX KACIOT. KUPBI B IPUPOJIE.

MbuUlda Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIee JeHCTBHE.

OO6mas xapakTepucTrka yrieBoaoB. Kiraccudukaiuys yrieBooB (MOHO-, JTH-
U ToJimcaxapujibl). MoHOcaxapubl: TIIIOKO3a, (PYyKTO3a, rajakroza, pubdo3a,
ne30kcupuoo3a. OuU3ndecKkue CBOMCTBA W HAXOXJCHHE B Ipupoje. DOTOCHHTES.
XHUMHUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIUU C YYACTHEM CIIMPTOBBIX U AJIbACTUIHON
IPYIII, CIHUPTOBOE M MOJIOYHOKHCIOEe OpokeHue. IIpuMeHeHHe TIIIoKOo3bI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpranuszMa. Jlucaxapuael: caxapo3a, MajibT03a U
JakTo3a. BoccranapnuBaronye 1 HEBOCCTAHABIMBAIONIME TUCaxapuabl. [ mapoins
nucaxapunoB. Haxoxaenue B mpupojsie u npuMmenenue. [lonucaxapuapl: kpaxmann,
ITIMKOTeH W 1eurosio3a. CTpoeHHe MaKpOMOJIGKYJl Kpaxmaja, TJIMKOreHa |
HeJUTI0J03bl.  DU3MYECKHE CBOMCTBA KpaxMalla W UEJUTIOJI03bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYECTBCHHAs PEAKUHUS C HUOJO0OM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3BI: TUIAPOIU3, MOdydeHrue 3(HUpoB 1emrono3sl. [loHsatue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCMEPUMEHTAIBHBIE METOJbl H3YyYEHUS BEUIECTB M MX MPEBPAIICHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIMPTOB B BOJIE, B3aUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHUCJIEHUE ATWJIOBOI'O CIIMPTa B aJbJIETHJ HA PACKaJIEHHOM MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATWJIOBOI'O CHUpPTAa AMXPOMATOM Kajusi (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), KauyeCTBEHHBIC pEaKIMU Ha albJIeruabl (C THUIPOKCHUIIOM
muammuHcepeopa(l) wu  ruapoxkcumom  Mmenu(Il)), peakmus rTaMnepuHa  C
ruapokcuom Meau(ll), xumudeckue cCBOMCTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcugom Menu(ll), BzaumoneiicTBue
Kpaxmayia ¢ MOJIOM, PEIICHUE HKCIEPUMEHTAIbHBIX 3a1a4 1o temMaM «CnupTel U
denoinby, «KapooHoBbie KUCIOTHL. Cll0KHBIE 3DUPBD.

A3oTcoaep:Kalue OpraHu4ecKue coeJMHeHM .

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIC aMMHaka. Kiaccudukaius aMUHOB:
anudaTuyeckue W apoMaTHUYECKUE, TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crtpoenne mosekys, oOmas gopmyina, U30Mepus, HOMEHKIATypa U (U3HUECKHUE
CBOICTBAa. XUMHUYECKOE CBOMCTBA anu(aTUueCKMX aMHUHOB: OCHOBHbBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHCTBUE TNEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Conu aJIKuiaMMOHUS.

AHWIMH — TIPEJCTaBUTENIb aMHUHOB apoMaTrudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BIMsHUE TPYNI aTOMOB B MoJjeKkyse anuiuHa. OcoOeHHOCTH
XUMHYECKUX CBOWMCTB aHWiIWHA. KauecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIy4eHUs M TNpUMeHeHue anuparnyeckux aMuHoB. [lonmyueHue aHWIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. Homenknarypa u nzomepusi. OTaenbHble TPEACTABUTENN OL-
AMMHOKHCJIOT:  TJIMIUH, ajmaHuH. Pu3nyecKkue CBOWCTBA  AMUHOKHUCIOT.
XVWMHUYECKHE CBOMCTBA AaMHHOKHCIOT Kak amM(pOTEpHBIX OPraHHYECKUX
COCIMHEHUM, peakIys MOJUKOHACHCAIMN, O0Opa3oBaHWE TENTHIHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKHUCIIOT. CUHTE3 U TUIPOJIU3 MIENTU]IOB.

benku kak mnpupoxHsle nonuMmepsl. [lepBuuHas, BTOpUYHAS M TpPETUYHAA
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIAPOIU3, ACHATyparus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHbIE METOJbl H3YyYEHHS BEUIECTB W HMX MPEBpALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JCHATYypalusi OCIKOB MPU HArpeBaHUH, I[BETHHIC
peaknuu Ha OENKH, PEIICHHE SKCICPUMEHTATBHBIX 3a7a4 M0 TeMaM
«A30TCcozmepKalMe  OpPraHUYECKHUE  COCAUHEHHS» U «Pacrno3naBanue
OPraHUYECKUX COCTHHEHU .

BricokOMOJIEKY/ISIPHbIEC COCIMHEHUS.

OCHOBHbIE TOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAUMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb NMOJIMMEPHU3ALINHU, CPEIHSIS MOJIEKYJISIpHAS



Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYISPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHACHCAIIUS.

[Tonumepnbie Martepuansl. IlmacTtmacchl (MONMMATHIICH, TMOJUIMPOIUIIEH,
MOJIMBUHUWIXJIOPU,  MOJUCTUPOJ, TMOTUMETUIMETAKpUiIaT, MOJUKApOOHATHI,
NoMATHIICHTepepTanaT). Y THIN3alus U nepepadboTka riacThka.

DnacToMepsl: HATypaJIbHBIN KayuyK, CUHTETUYECKUE Kay4yKH
(OyTamueHOBBIN, XJIOPOIPEHOBBIN, U30MPEHOBHIN) U CUIIUKOHBI. Pe3unHa.

Bonokna: HaTypanbHble (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

[Tonmumepsr CIIEIUATIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
ANEKTPONPOBOISAIIME TTOJUMEPHI, OMOpa3IaraeMble OJTUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbI M3YYECHHUS BEIIECTB W WX MPEBPAILCHUIA:
03HAKOMJICHHE C 00pa3liaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB, pEIICHUE JKCICPpUMEHTAIBHBIX 3adad4 1o Teme «Pacro3HaBaHue
IUIACTMACC ¥ BOJIOKOHY.

PacuétHnie 3amaun.

Haxoxnenue wmosiekyysipHOW (HOPMYNbl OPraHMYECKOTO COCAMHEHUS 10
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJISIpHOU  ()OpPMYJIbI OpPraHUYECKOTO COEIUWHEHHs 1o Macce (00BEMY)
NPOJYKTOB CTOpaHHs, MO KOJWUYECTBY BeIllecTBa (Macce, 00BEMY) MPOIYKTOB
peakuud W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOPMYIIbI
OpraHMYecKOro BEIIeCTBA HA OCHOBE €ro XMMHUYECKMX CBOWCTB MIIM CIIOCOOOB
NOJIyYEHUSI, ONPEACIICHUE JOJU BBIXOJAa MPOAYKTAa PEAKIHH OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXIpeIMETHBIX CBA3EH MPHU U3YYEHUU OPTaHWYECKON XUMUHU B
10 kiacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIUX €CTEeCTBEHHO-
HAay4YHBIX TOHSTUM, TAaK W TMOHATHI, TPUHATBIX B OTIEIBHBIX IPEIMETAX
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mre ecTecCTBEHHO-HAYYHBIEC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHaju3, CHUHTE3, Kiaccudukaius, HAOIIONCHHE, W3MEpPEHHE,
AKCHEPUMEHT, MOJENb, MOACIHUPOBAHHUE.

duznka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJI0, OO0BEM, arperaTHOE COCTOSIHHE
BEIECTBA, (PU3WYECKHE BEIWYMHBI, CAMHHIBI W3MEPEHHs, CKOPOCTh, JHEPTHUS,
Macca.

buonorusi: kmerka, opraHu3M, OJKOCHUCTeMa, Owochepa, wmeTabomm3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpodHBIN TUII TUTaHUs, OpOXKEHUE,



¢orocuHTe3, nbIXaHWE, OENKHU, YIICBOIBI, >KUPHI, HYKICHHOBBIC KHCIOTHI,
(epMeHTBHI.

I'eorpadusi: none3Hble HCKOMAeMbI€, TOIUIUBO.

TexHonmorusi: MNUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAJIHLHOTO THTAHUS,
MOTIOIIIKE CPEICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC

OBIIIAS U HEOPI'AHUYECKASA XUMUS

TeopeTnyeckre OCHOBbI XUMUM.

Atom. CoctaB aTOMHBIX sifep. XuMHYeckuil sneMeHT. M3oronel. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC 4YHCJIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukaius XuMHUYECKUX DJIEMEHTOB (S-, P-,
d-, f-omementsl). PacrpenencHue SJIEKTPOHOB IO aTOMHBIM — OPOHUTAIISM.
DNeKTpOHHbIE KOHPUTYpAIIMH aTOMOB JJIEMEHTOB MEPBOr0—4EeTBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, JJICKTPOHHBIC KOH(MUTYpAIIUd HOHOB.
DIEKTPOOTPUIATEIHBHOCTb.

[Tepuonnueckuii 3akod u Ileproanyeckas cucremMa XUMHUYECKUX DJIEMEHTOB
JI.N. MenneneeBa. CBA3b NMEpUOIUUYECKOrO 3akoHA U [leproandeckoil cUCTEMBbI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CJOXHBIX BEIIECTB IO TIpynnaMm W TepuojaM. 3HauYCHHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XuMuueckass CBSI3b. BHJIBI XHMHUYECKOM CBS3M: KOBAJICHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOW CBS3U: OOMEHHBIH H
JIOHOPHO-AKIENTOPHBINA. DHEPrus U JyiuHa CBA3U. [1oJIsIpHOCT, HATPaBIECHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KparHeie cBs3u. BomopoaHas CBs3b.
MexMOJIEKYIApHBIE B3aUMOICUCTBUA.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEpPE COCAUHECHUMN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBineHre 0 KOMIUIEKCHBIX coeMHEHMsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTelb, JUTaHAbl. 3HAYCHHE KOMIUICKCHBIX COCIWHEHUM.
[ToHATHE O KOOPAMHAIIMOHHOW XUMUMU.

BemectBa  MOJEKYISIpHOTO M HEMOJIEKYJSIPHOIO  CTPOCHUA.  THIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[TonaTue o nucnepcHeix cucteMax. Mctuanabie pactBopsl. [Ipencrasnenue o
KOJIJTOUIHBIX pacTBopax. CrnocoObl BBIpAKEHUS KOHIIGHTPAIIUM PacTBOPOB:
MaccoBas J0JIsl BEIIECTBA B pacTBOpE, MOJISIpHAsi KOHIEHTpauusi. HacelleHHbie 1
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTb. Kpuctajuioruaparsl.



Knaccuduxanys u HOMEHKIaTypa HEOPTaHUYECKUX BEIIeCTB. TpUBHAIbHBIC
Ha3BAaHUS OTHEJIbHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanuss XUMHYECKUX peaKIUi B HEOPraHUYECKON M OpraHu4eCcKOu
XUMHM. 3aKOH COXPAHEHHS] MAacChl BEMIECTB; 3aKOH COXPAHEHUS] U MPEBPAILCHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie 3 (PEeKThl XUMUUYECKUX PEaKIUH.
TepMOXuMHYECKUE YPAaBHEHUS.

CKopoCcTh XUMHYECKON peakinu, €€ 3aBUCUMOCTb OT Pa3IMUHbIX (haKTOPOB.
I'omoreHHbIe 1 reTeporeHHble peakiunu. Katanus u kataan3aTtopsl.

O6paTtumble U HeoOpaTUMbIE peaklui. XUMU4Yeckoe paBHoBecre. KoHncranrta
XUMHUYECKOro paBHOBecHsi. DakToOphl, BIMSIONIME HA TOJOKEHHUE XUMUUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [punnun Jle [latense.

OnekTponuTuyeckas auccormainus. CuibHble HW  cla0ble  DJIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
mienounas. Bomopoaueiii mokaszatens (pH) pactBopa. ['maponus coneit. Peakiuu
HOHHOT'0 OOMEHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  CTEneHb  OKUCIICHUS.
Okucnurelb W BOCCTaHOBHUTENb. [IpoliecChl OKHCIEHUS W BOCCTAHOBJICHUS.
Baxneiiimue OKUCIUTENM W BOCCTAHOBUTENIM. MeTOJ SJIEKTpOHHOTO OaaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIIIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJIbl M3yYE€HHUs BEIIECTB M HUX IMPEBpaIlCHUM:
paziokeHUue MEepoKCHAa BOJAOPOJAa B TPUCYTCTBUU KaTaliu3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, IIPOBEACHUE peaKIuii HOHHOTO 0OMeHa, orpeieieHue
Cpelbl pPacTBOPOB C IOMOIIBIO WHJIMKATOPOB, H3YUCHHUE BIIMSHHUS Pa3TUUHBIX
(akTOpOB Ha CKOPOCTh XHMHYECKOH pEaKIUUu MU TIOJOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tomoxxenne HemetayuioB B lleproguueckorl cUCTEME  XUMHYECKHX
anemenToB /.M. MenaeneeBa u 0COOEHHOCTH CTPOCHHUS UX aToMoB. Du3nueckue
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUS HEMETA/UIOB (Ha IMpUMEpPE KHUCIOpPOJa, CEPHI,
docdopa u yriaeponaa).

Bonopon. Ilomydenue, ¢u3mveckne W XUMHYECKHE CBOMCTBA: PEAKIIUU C
METaJlaMd M HEMETalZlaMd, BOCCTAHOBUTEJIbHBIC CBOWCTBA. [ 'WMIapubI.
TonnuBHBIEC 3JIEMEHTHI.

l'anorensl. HaxoxxaeHue B mpUpojE, CIOCOObI MONYYEHUS, (PU3HUECKUE U
XUMHWYECKHE CBOMCTBA. |'aloreHoBOmOpObl. BaxkHeWne KUCIOPOICOACPKAIINE
COEJIMHEHUS rajoreHoB. JlabopaTopHbIe M MPOMBIILICHHBIE CITOCOOBI MOJTYYCHUS
rajoreHoB. [[pyuMeHeHne raJoreHoB U X COCTMHEHU .



Kucnopon, o3on. JlabopaTopHble W HPOMBIIIJIEHHBIE CIIOCOOBI MOTYYCHUS
Kkuciopoaa. Ouznueckue U XMMUUYECKHE CBOMCTBA M MPUMEHEHHE KUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUIBL.

Cepa. Haxoxpaenue B mpupojie, CHOCOObI TOJNYy4YeHUs, (Qu3HUEeCKUe u
xumuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcum cepwi(IV), okcua
cepol(VI). CepHucrass u cepHasi KUCIOTHI U uX cojid. OCOOEHHOCTH CBOWMCTB
CEpHOU KUCIIOTHI. [IpuMeHeHue cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpupoae, cnocoObl ModydeHus, (usnyeckue u
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHIbI a30Ta. A30THCTasi U a30THAs
KHUCJIOTHI ¥ UX coyil. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue azota
U €ro COeIMHEeHUN. A30THBIE YI0OpEHMUS.

®docdop. Haxoxnenue B mpupoje, CrnocoObl MonaydeHus, (u3ndecKue u
xumuueckue cBoictBa. Dochuasl u ¢dochun. Oxcunbl dochopa, dbochopHas
kuciota u e€ comu. [lpumenenune ¢ocdopa u ero coenuHeHuit. DocdopHbie
yI0OpeHUs.

VYrnepon, HaxoxJeHWe B Npupojae. AJUIOTPONHBIE  MOAU(HUKAIUU.
dusznyeckne W XUMHUUYECKHE CBOWMCTBA TMPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcuna yraepoaa(ll), okcun yrimepoma(IV), yronmpHas kuciora u eé
COJIM. AKTUBUPOBAHHBIN yroib, ajacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCTHIX BEIIECTB, OOPA30BAaHHBIX YIIEPOAOM, U €ro
COEeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupope, crocoObl MonydeHus, (Gpu3ndecKkue u
xumuueckue cpoiictBa. Oxcun kpeMHus(IV), kpeMHHEBass KUCIOTa, CHUIIMKATHI.
[IpuMeHeHune KpeMHHUs U ero coeAuHeHU. CTEKII0, €ro MOIyYeHUe, BUIbI CTEKIIA.

[Tonoxenune MetaiioB B Ileproanueckor cucTeMe XUMUUYECKUX DJIEMEHTOB.
Oc0OEHHOCTH CTPOEHMSI DIIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢usznueckre cBONCTBa MeTaOB. [IpuMeHeHHEe METalioB B OBITY U TEXHHKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKHA PSAJl  HampsokeHWid  MertayuioB.  OOmme  crmocoObl
MOJTyYEHHUS METaJIOB: TUAPOMETAILTYpPIrUs, MUPOMETAJLTYPrHUsl,
anekTpoMeramutyprusa. [loHstue o xoppo3un MeramioB. CrmocoObl 3amuThl OT
KOpPpO3HH.

O6mrast xapakrtepuctrka MmetamwioB |A-rpynmsr [lepuomnyueckoit cUCTEMBI
XUMUYECKUX dJeMeHTOoB. HaTpuii u kanuil: mnonydeHue, (QPU3HUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mrast xapakrepuctuka metamioB |IA-rpynmer [leprogndeckoil cucTeMBbI
XUMUYECKUX OHJIEMEHTOB. MarHuii W KajapUui: moaydyeHue, (Qu3nyeckue u
XUMUYECKHE CBONCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COCAUMHEHUHU.
XKeécTkoCTh BOABI M CLIOCOOBI €€ YCTPAHEHUSI.



AJIOMUHUN: TIOJTy4yeHue, (GU3NYECKUe U XUMUUECKUE CBOMCTBA, TPUMEHEHUE
MIPOCTOTO BEIIECTBA W €ro COEeIWHEHUHA. AMQOTEpHbIE CBOMCTBA OKCHAA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIIJIEKCHI aJTFOMUHHSL.

OO6mast xapakTepucThKa METaUIOB M000YHBIX mnoArpynn (b-rpymm)
[Tepnogrueckoi CUCTEMBI XUMHUYECKUX JJIEMEHTOB.

OuU3NYECKUE U XMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U auXpoMaThl, UX
OKUCJIMTENbHBIE CBOMCTBA. [lonyueHrne U MpUMEHEHUE XpoMa.

Ou3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEJUHECHUM.
Baxueitimue coenunenuss wmapranmna(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). [lepmanranat kamausi, €ro OKUCIUTENbHbBIE CBOMCTBA.

du3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U €ro coeauHeHuil. OKCUasbl,
ruapokcuanl u conu xene3a(ll) u xenesa(Ill). Tlonydyenue u npuMeHeHne xKene3a
U €ro CILUIABOB.

DU3UUECKUE U XMMUYECKHE CBOWCTBA MeIU U €€ coenqnHeHui. [lonyyenue u
MPUMEHEHUE MEJU U €€ COCTMHEHMUIA.

[uuk: mnomydyeHue, ¢GU3MYECKUE W XUMHUYECKHE CBOWCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpruMeHnenune
LIMHKA U €r0 COCIMHEHUM.

OKCIIEpUMEHTAJIbHBIE METOJIbl HM3YYE€HUS BEIIECTB M HUX IPEBPALLCHHII:
U3ydeHre oO0pa3l0oB HEMETaJJIOB, rOpeHue cepbl, (ocdopa, xeneza, MarHus B
KHCJIOpOJE, H3Yy4YEHHE KOJUIEKIMU «MeTamnpl M CIUIaBbl», B3aUMOJECUCTBUE
MIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJUIOB C BOJION (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEpUaIOB), B3aUMOJCICTBUE LIMHKA U JKEJie3a C pacTBOPaMU KHUCIOT H
1IEJI04€M, KAYECTBEHHbIC PEAKIIMNA Ha HEOPraHUYECKUE aHUOHBI, KATHOH BOJOPOAA
U KaTHOHbl METAJUIOB, B3aWMOJECHCTBUE TUAPOKCHUJOB AJOMUHHS WM LHUHKA C
pacTBOpaMMU KHUCJIOT U ILIEJIOYEH, PEIIEHUE IKCIEPUMEHTAIBHBIX 337a4 10 TEMaM
«l"anorensr», «Cepa u e€ coemuHeHUs», «A30T U pochop U UX coeqUHEHUN»,
«MeTasuibl TIIaBHBIX MOATPYMI, «MeTallibl TOOOYHBIX MOATPYIII.

XHMHUS U )KU3Hb.

Ponp xumun B o0ecriedeHUN yCTOMYMBOTO pa3BUTUA deloBedecTBa. [loHsTHE
O HAy4YHbIX METOJAaX IIO3HAHWS W METOJNOJIOTMM HAYYHOrO HCCIIEIOBAHUS.
HayuHble npuHIMIBI OpraHu3aluy XUMUYECKOTO MPOU3BOACTBA. [IpombIineHHbIE
crocoObl MOTYYEHHUs BaXKHEUIIMX BEIIECTB (Ha MpUMEpEe MPOU3BOJCTBA aMMHUAKA,
CEpPHOU KHCIIOTHI, MeTaHoJa). [[poMBbIIIeHHBIE CITOCOOBI MOMYYEHUsI METANIOB U
CIUIaBOB. XHMHUYECKOE 3arpsi3HEHHE OKPYXKAOUIEW Cpelbl U €ro MOCIEACTBHUS.
Ponp xuMun B 00ecTieYeHIH SHEPTETHUECKOM 0€30MTaCHOCTH.

Xumusgs H© 310pOBbe uesioBeka. JlekapcTtBeHHble cpenctBa. [IpaBuna
WCMOJIB30BAHUS JIEKAPCTBEHHBIX MTPENapaToB. Pojap XuMHUK B pa3BUTUHU MEIUIIUHBI.



XHUMHS UM OCHOBHBIC KOMIIOHCHTBI, IHIIEBBIC M00aBKU. Pollb XuMum B
o0ecrieueHUH MUIIEBON 0€30MacHOCTH.

Kocmernueckne m mapdroMmepHbie cpenactBa. beitoBas xumwms. [IpaBuia
0e30MacHOr0 MCIOJIb30BaHUS MpenaparoB OBITOBOM XWMHUHM B TOBCEJHEBHOM
JKU3HH.

XUMHS B CTPOUTEIIBCTBE: BAXHEUIITNE CTPOUTEIIBHBIC MaTepUaibl (IIEMEHT,
OCeTOH).

XUMHS B CEITLCKOM X03s1iicTBe. OpraHndeckue W MUHEPAIbHBIE yI0OpCHHUS.

CoBpeMeHHbIC KOHCTPYKITMOHHBIC MaTepHalIbl, KPaCKH, CTEKIIO, KepaMHKa.
Matepuaibl 115 2JIeKTpOHUKH. HaHOTeXHOI0TH Y.

PacuétHnie 3a1aun.

Pacuértel: Macchl BemecTBa Wiau 00bEMa Ta30B MO U3BECTHOMY KOJIHMYECTBY
BEI[ECTBA, MAcce Wi OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUU, €CIH OJHO U3
BEIIIECTB WMEET NpUMecH, Macchl (00bEMa, KOJWYECTBAa BEIIECTBA) MPOJYKTa
peakiuu, eclii OJHO W3 BEIIECTB JaHO B BHUJIE pPacTBOpa C OMNPEACIEHHOU
MacCcoBOM JI0JIeM pacTBOPEHHOIO BEIIECTBA, MAaCCOBOM JOJU W MOJISIPHOM
KOHIICHTPAIIMKM BEIIECTBA B PAcTBOpPE, JOJU BBIXOJA NPOJAYKTa PEAKIUU OT
TEOPETHYECKU BO3MOKHOTO.

MexmpeaMeTHbIe CBS3H.

Peanmuzanus ~ MeXmpeaMETHBIX  CBA3€d NpH  HM3yYeHUHW OOmed u
HEOpraHuueckor XumMuu B 11 Kiacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, IPUHSATHIX B OTAEJIBHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiaccHU(UKalus, NEePUOJIUIHOCTh, HAOIIOJICHUE,
U3MEPEHUE, PIKCIICPUMEHT, MOCIb, MOJICIIUPOBAHHUE.

dusmka: MaTepus, MHUKPOMHDP, MaKpOMHUpP, aTOM, OJJCKTPOH, TWIPOTOH,
HEUTPOH, MOH, M30TOIIBI, PAAMOAKTHUBHOCTh, MOJICKYJIa, YHEPTCTHUYCCKUI YPOBEHD,
BEIIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BCIECTBA, HWJCANBHBIA Tras,
(br3HUYeCKUe BEIMUMHBI, CIMHHUIIBI H3MEPEHHS, CKOPOCTh, YHEPTHs, Macca.

buomnorus: kieTka, opraHu3M, 3KocucTeMa, Omocdepa, MeTaboInu3M, MaKpo-
1 MHUKPOJJIEMEHTHI, OCJIKH, KUPBI, YIIICBOAbI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BEIIECTB M TIOTOK YHEPTHH B SKOCHCTEMaX.

I'eorpadus: MuHEpanbl, TOPHBIC MTOPOJIBI, MOJIE3HBIE HCKOMAeMbIe, TOILIUBO,
peCypChl.

TexHoMOTHA: XUMHYECKass MPOMBIIIICHHOCTh, METALTYPrUs, CTPOUTEIBHBIC
MaTepHualibl, CEIbCKOX03IUCTBEHHOS MPOM3BOJICTBO, IMHUIIEBAS IPOMBIIIICHHOCTD,
dapMareBTHUYECKass TPOMBIIIJICHHOCTD, MMPOU3BOJICTBO KOCMETHUYCCKUX



nperaparTos, IMPOU3BOACTBO KOHCTPYKOHMOHHBIX MAaTCpHUaJIOB, SJICKTpOHHAs
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMUN
HA YTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBMH € CHCTEMHO-AEITEIBHOCTHBIM MOAXOAOM B CTPYKTypeE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIpeaMera «XUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIACJICHBI CICAYIOIIME COCTABJISIONIME: OCO3HAHUE
0o0y4JarolmuMHCsT POCCUMCKOM TPaKJaHCKOM HMJICHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOONPEAECIICHUIO; HAIMYME MOTUBALUU K
00y4eHHI0; TOTOBHOCTH W CIOCOOHOCTh OOYYarOIIUXCSl PYKOBOJCTBOBATHCS
OPUHSATBIMU B OOIECTBE TMpaBWJIaMH U HOPMaMU TIOBEJEHUS, HaJW4uue
PaBOCO3HAHMS, IKOJIOTUUECKOM KYJIbTYpPhl; CIOCOOHOCTh CTaBUTh I[E€JIU U CTPOUTH
YKU3HECHHBIE IUIAHBI.

JIMYHOCTHBIE PE3ylbTaTbl OCBOCHUS MOpeaMeTa «XHUMHUS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIBITA IMO3HABATEIBHOM M MPAKTUUECKON JeATEeIbHOCTU
o0ydJaromuxcs B Mpoliecce peann3aiuu 00pa3oBaTeIbHON JICSITEIIBHOCTH.

JIMYHOCTHBIE pE3yNbTaTbl OCBOCHUA MpeaMeTa «XUMHUA» OTPaXKaAIOT
c(OpPMHUPOBAHHOCTh OIbITA MO3HABATENILHOW W MPAKTUYECKON AESTEIBHOCTU
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YUCJIE B YaCTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXKECHUS K 3aKOHY U IPABOIIOPAIKY;

IIPEACTABIECHU O COLMAJbHBIX HOPMax M NPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TO3HABATEIBHBIX 3a]a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh WM TPUHHAMATh MOTHBBI, HaMEPEHUs, JOTHUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3IMYHBIX BUJIOB YUCOHOU JESTEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

LIECHHOCTHOI'O OTHOLIEHHUS K WCTOPUYECKOMY U HAYYHOMY HACJIEIUIO
OTEUYECTBEHHON XMMUM;

YBaXXEHUSI K MpOLeCCY TBOPYECTBA B OO0JIACTH TEOPUU M MNPAKTUUECKOTO
NPWIOKEHUST XUMHUHM, OCO3HAHMUSA TOTO, YTO JAHHBIE HAYKU €CTb pPE3yJIbTaT
JUIMTETTFHBIX ~ HAOMIOJCHUHN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOTO TPY/J1a YYEHBIX U IPAKTUKOB;



WHTEpECa ¥ TI03HABATEIbHBIX MOTHBOB B TMOJYyYEHUH W IOCICAYIONMEM
aHanm3e WHPOPMAIUU O TIEPEIOBBIX JTOCTHKCHHSIX COBPEMEHHOW OTEYECTBEHHOM
XHMHH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHSA:

HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBSI3aHHBIC C XMMHUYCCKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEJCHUE M TIOCTYNKH CBOUX TOBAapHIIEH C
MO3MIIMKA HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHUS IMOCIICICTBUI
MOCTYIIKOB,

4) opMupoBaHHUsI KYJIbTYPbI 310POBbSI:

NMOHMMAaHUS IIEHHOCTEH 370pOBOTO W  0e30MacHoOro oOpasza JKH3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY H
NICUXHYECKOMY 37I0POBBIO;

coOJIrO/ICHUST TIpaBWJI 0E€30MacHOr0 OOpallleHus C BEUIeCTBAMU B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYAOBOU JNEATEIHHOCTH;

NOHUMAHUS IICHHOCTH TPAaBHJI HMHIWBHIYyaJbHOTO M  KOJUIGKTHBHOIO
0€301acHOr0 IMOBEICHUS B CUTYAIIUAX, YTPOXKAIOIIMX 3I0POBBIO U JKU3HH JIHOJICH;

OCO3HAHMS TOCIACACTBUN M HENPHUATHS BPEIHBIX MPUBBIYCK (YIOTpeOICHUS
AJIKOT0JISI, HAPKOTUKOB, KypEHUs);

5) Tpy/10BOI0 BOCIIMTAHMSA:

KOMMYHUKATUBHOW  KOMIICTGHTHOCTH B  Y4eOHO-HCCIIEeIOBATEIBCKON
JCATCIBHOCTH, OOINECTBEHHO IIOJIC3HOM, TBOPYCCKOM W  JIPYrMX BHAAX
JCATCITBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YaCcTHE B PCIICHHH IPAKTHYCCKUX 3ajad
COIIMAJIbHOM HAIPaBJIICHHOCTH (B paMKax CBOCTO Kjlacca, IIKOJIbI);

UHTEpeca K MPaKTUUYCCKOMY M3YUYCHHUIO MPOQPECCUil Pa3IMUHOTO POja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUS MPEIAMETHBIX 3HAHHMH 110 XHMHH;

YBaOXCHHUS K TPYIY, JIOAIM TpyJa U pe3ybTaTaM TPYIOBOH JEATCIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYaJIbHOH TPACKTOPHHU
oOpa3zoBanus, Oymymiedl mpodeccnr W peanu3alid COOCTBEHHBIX >KHU3HCHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB M
nmoTpeOHOCTEH 00IIeCcTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHHUS:

9KOJIOTHYECKH I1eJIeCO00Pa3HOTO OTHOIICHUS K NMPHUPOJE KaK UCTOUHHUKY
CYIIECTBOBAaHHMS JKM3HHU Ha 3eMIIe;

MMOHMMAaHHUs TJI00AIBHOIO XapaKTepa SKOJOTHMYCCKHUX IPOOJIEM, BIMSHHUS
SKOHOMHYECKHUX IIPOIIECCOB HA COCTOSIHUE ITPUPOTHON 1 COIMAIBLHOM CPEIbI;



OCO3HAHUS HEOOXOJUMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
pelIeHrs BOMPOCOB paliOHAILHOIO MPUPOJONOIB30BaHNUS;

AKTUBHOI'O HENPUATUA JCUCTBUM, TMPUHOCAIIMX BpEH OKpYXKaroUEH
MPUPOJIHON cpefie, YMEHHsI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAIATh UX;

HAJIUYHS PA3BUTOTO SKOJOTHYECKOT0 MBIIIJICHUS, SKOJOTUUECKON KYJIbTYPHI,
OTbITa NEeATeNIbHOCTH AKOJIOTMYECKON HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHOM M COIMAIbHOU
NpaKkTUKEe, CIOCOOHOCTM ¥ YMEHHS aKTUBHO TMPOTHUBOCTOSITH HUJIEOJOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHUs crnenudUKd XUMHM KaK HayKd, OCO3HaHUS €€ poju B
dbopMuUpPOBaHUY PAMOHATHHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUH IEJIOCTHOTO
npeAcTaBiIeHUus 00 OKpYyKaloleM MUpE KaK O €IUHCTBE MPUPOJBI U UYEJIOBEKA, B
MO3HAHWHM TPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpoOJIeM COXpaHEHUs
IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHH IS  COBPEMEHHOMU
UUMBWIN3ALUMNA: B €€ TyMaHUCTUYECKOW HANpaBICHHOCTH W BaXXHOM pOJIA B
CO37aHMM HOBOM 0a3bl MaTepuaIbHOM KYJIbTYphl, B PpELIEHUU TIJIO0ATBHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUSL UYETIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 0OECIIeYeHUH
YCIIOBUM YCHEIIHOTO TPYJa M DKOJIOTHUYECKH KOMGMOPTHON KU3HU KAKIOTO WICHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TOHMMAaHUA CYIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJB30BATh
NoJydaeMble 3HaHUS JIJISl aHAIKM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MHUpa U
MIPOUCXOIAIINX B HEM U3MEHEHHI, YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIFOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB M MMEIONIUXCS JaHHBIX C IIeJbI0 TOJTy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJB30BaTh XUMHYECKUE 3HAHUS IS
penIeHus TpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHUSX;

MHTEpEca K MO3HAHUI0, UCCIIE0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTH M  CIHOCOOHOCTH K  HENMPEPHIBHOMY OOpa3oBaHUI0 U
CaMOOOpa30BaHUI0, K AaKTUBHOMY TMOJIYYEHHIO HOBBIX 3HAHUA 1O XUMHUH B
COOTBETCTBHH C KU3HECHHBIMH MTOTPEOHOCTSIMH;

HMHTEpeca K OCOOCHHOCTSIM TpyJa B pa3auyHbIX cepax npodhecCHOHATbHOM
NeATEebHOCTH.



METAINPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE pe3yIbTaThl OCBOCHUS MPOTPAMMbI IO XUMHH Ha YPOBHE
cpeaHero oo1iero o0pa3oBaHus BKIIOYAIOT:

3HaUYMMbIE IS (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIHXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPAXKAIOITUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CHEIU(PUKY METOJOB ITO3HAHUSA,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHS, SBJICHUE,
Mporece, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, KCCIIEI0BAaHUE, HAOIIOICHNE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIC Y4YcOHBIE NelcTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHEIC,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue (G yHKIHOHATBHOM
IPaMOTHOCTH U COLMATIbHOM KOMIETEHIIMHN 00y4YatoIIuXCs;
CIOCOOHOCTD oOyuarommuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JNEUCTBUA B MTO3HABATEILHOW U COIMAIIBHOM MTPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yIbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATCIBLHBIMH, KOMMYHHKATUBHBIMH U  PETYJIATHBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIEC YUeOHbIE 1eiCTBUS

1) 6a30Bble JJOrHYecKHe JelCTBHUS:

CaMOCTOATENIbHO  (QOpMYJIHpPOBaTH W aKTyaJU3UpoOBaTh  Mpoliiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNATh LENU ACATEIbHOCTH, 3ajaBas NapamMeTpbl U KPUTEPUU UX
TOCTH>KEHUS, COOTHOCHUTH PE3YJIbTAThI IESITEIBHOCTH C OCTABICHHBIMU LIEJISIMU;

UCIIOJI30BATh IIPU OCBOCHUM 3HAHUI MPUEMBI JIOTHUYECKOTO MBIIIJICHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKHU TMOHATHUI M YCTAaHABIMBATh UX B3aHMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOUIUE TIOHATUS JIJIsl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUM;

BHIOMpATh OCHOBaHUS M KpPUTEPUHM I KiIacCU(PUKAIMKU BEIIECTB U
XUMHUYECKUX PEaKIUi;

YCTaHABIIMBAaTh MNPUYUHHO-CIC/ICTBEHHBIE CBA3UM MEXIYy H3y4aeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKHE PAaCCyXICHUS (MHIAYKTUBHBIC, JEAyKTHUBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M NPOTUBOPEUYUS B PACCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHNS,

MIPUMEHSITH B MPOIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMHUUECKUN
3HaK (CHUMBOJI) 3JIEMEHTa, XUMHUYeCcKas (opMylia, ypaBHEHUE XUMHUECKOMN



peaKknmuu — TPU PENICHUU YYEOHBIX TMO3HABATEIBHBIX M TMPAKTHUYCCKHX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMHUUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIEN0BATEIbCKHE IeHCTBHA:

BJIQJICTh OCHOBAMHU METOJOB HAyYHOTO TO3HAHUS BEIICCTB M XUMHUYECKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33]1a4U UCCIICTOBAHUS, UCIIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(OpPMYyIMpPOBaHHBIC BOMPOCHI B KayeCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBHI JIJI1 (DOPMHUPOBAHMSI THUIIOTE3bI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CAMOCTOSITCIIBHOT'O TUIAHUPOBAHUS U IMPOBEACHUS
YUYEHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOJIaTh 32 XOI0M
nporecca, CaMOCTOSTEIBHO TPOTHO3UPOBATh €ro Pe3ysbTaT, (OpMYIHPOBATH
0000IIIEHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJICIIAHHON padoTe;

NpHOOPETaTh OMNBIT YYCHWYCCKOM HCCIICAOBATEIBCKOW W MPOCKTHOM
JCATEIBHOCTH, TMPOSIBISITE CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJIOB PEIICHHWS TPAKTUYCCKUX 3aJad, NPHUMCHCHHIO Pa3IuYHBIX
METOJIOB MO3HAHUS.

3) padora ¢ undopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HHMopmanuu (Hay4dHO-
NOMYJSIpHAsl JIUTEpaTypa XUMHYECKOTO COJEp)KaHMsI, CIpaBOYHBbIE MMOCOOUS,
pecypcel MHTepHETa), aHanmu3upoBaTh WH(POPMAIUIO PA3IMYHBIX BUJIOB U (HOpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTH u
HENIPOTHUBOPEUHUBOCTD;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSITh PA3NMUYHBIE METOJIBI MPU TIOUCKE U
orbope wHpOpPMAIUKA, HEOOXOAUMOW JUIS BBINOJHEHHMS Y4eOHBIX 3aaad
OIPEAEIIEHHOTO TUIIA;

nprOOpEeTaTh OMBIT HCIOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITETbHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMY  TPEACTaBICHUS
uHdopmaru (cxembl, rpaduKu, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM SI3BIK B KAadecTBE CpEACTBA TMpH paboTre ¢
XAMHYECKOW WHPOpMANHE: TPUMEHSITh MEXKIpeAMeTHbIe ((Du3udeckue w
MaTeMaTUYeCKre) 3HaKN U CUMBOJIBI, POpMyITbl, aO0OpeBUATYpBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJINYCCKHUC CPCACTBA HAT'TIAHOCTH.



KoMMyHuUKaTHBHBIC YHHBEPCAJbHbIC YUeOHbIC 1eiiCTBUSA:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKAAEMOM TEMBI B XOJ€ AUAJIOTa H/WIIN
JMCKYCCHUH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEJI0OKECHUS
OTHOCHUTEJILHO BBITIOJHEHUSI MPEIJIOKEHHOH 3a/1a4H;

BBICTYNIaTh C IIPE3CHTALMEN PE3YJbTATOB ITO3HABATEIIBHOW JIESTEIILHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBINOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOM PabOThl MO HCCIIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alii Y4eOHOTO MPOEKTa, U (OPMYIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM IPOBEAEHHBIX HCCIEHOBAHUNA NMYTEM COTJIACOBAHUSA MO3UIMKA B
X0J1e 00CYXKJIeHHsI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YHHBepCAJIbHbIE Y4eOHbIE 1eHCTBHSA:

CaMOCTOSATEJIbHO TUUIAHUPOBATh M OCYILECTBISATH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OmNpenensis e€ Lenu W 3aJadyd, KOHTPOJUpOBaTh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpejaracMblii  aJIrOpUTM JEUCTBUN TIpU
BBIMIOJTHEHUU Y4YeOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh HauOolee
3¢ dexTuBHBIN croco0 MX pemieHuss ¢ y4ETOM TMOJIy4eHHS HOBBIX 3HAaHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBIISITh CAMOKOHTPOJIb JESTEIbHOCTH Ha OCHOBE CaMOaHAIN3a U
CaMOOIIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIEe pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU Ha YTIyOIEHHOM
YpPOBHE Ha YpPOBHE CpeJHEero oOIiero oOpa3oBaHMs BKIIOYAIOT crHenuduieckue
JUTsl y9eOHOTO TIpeaMeTa «XUMHs) HaydHbIe 3HAHUSI, yMEHHSI M CTIOCOOBI JEHCTBUN
M0 OCBOCHMIO, MHTEPIPETANUA ¥ TIPEOOPA30BAHUIO 3HAHUN, BHUABI JEATEIHLHOCTH
[0 TMOJYYEHUI0 HOBOT'O 3HAHUS M NMPUMEHEHHMIO 3HAHUW B Pa3JIMUHBIX YYEOHBIX
CUTyalusiX, a TAK’KE€ B PEaIbHbIX )KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C XuMueu. B
porpaMMe IO XUMUHM NPEAMETHbIE pe3yJbTaThl MPEACTABICHbl MO TOJaM
W3YUYECHUS.

10 KJIACC

[IpenmeTHble  pe3ynbTaThl OCBOEHUSI Kypca «Opranudeckass XuMUS»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYECHUU OPraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAayK M €€ poju B 00ECHEYEHUU YCTONYMBOIO



Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM 3KOJIOTMUECKOM, SHEPreTUYECKON U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIUUMHBI, CO3JaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX VCTOYHUKOB JHEPIuy, B o0ecrieueHuun palMOHAIBHOIO
MPUPOAOIIOIB30BaHUSA, B (POPMHUPOBAHUU MHMPOBO33PEHUS M OOIIEH KyJIbTYphI
YeJIoBEeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIAJCHUE  CHUCTEMOM  XMMHYECKMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAOIINE MOHATHS — XUMUYECKUN AJIEMEHT, aTOM, SIAPO U JIEKTPOHHA
obonoyka aroma, S-, P-, Od-aToMHBIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMS aToMa, THOpuAM3aluus AaTOMHBIX opOuTaned, HOH, MOJEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUUYECKasl CBS3b,
MOJIb, MOJISIpPHAsl Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKeNeT, PyHKIMOHAIbHAs
rpynna, pajadkaln, CTPYKTYpHble (QopMyinbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJICTHBIC), HM30MEpUsl CTPYKTYpHas U TMPOCTPAHCTBEHHAsI (reoMeTpuyecKas,
ONTHUYECKAs), HM30MEPbl, T'OMOJOTUYECKHH Psi, TOMOJIOTH, YTJIEBOJIOPOIBI,
KHCIIOPOJI- U a30TCOAEPKAIINE OPraHUYECKUE COEAUHEHHS, MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHHUS; TEOPHH, 3aKOHBI
(nepuonunueckuit 3axkon J[. VM. MenpaeneeBa, Teopusi CTPOCHUS OPraHHUYECKUX
BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHS! MACChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpAIICHUS DJHEPIHMM TIPU XUMHUUYECKUX peaKUuAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAILIUE B OCHOBE
IIOHMMAaHUs MPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; IIPEACTABIICHUS
O MexaHMW3MaxX XHMHUYECKUX pEaKud, TEPMOJAMHAMHYECKMX U KHHETHYECKUX
3aKOHOMEPHOCTSAX UX NPOTEKAHUS, O B3AUMHOM BJIMSHUU aTOMOB U I'PYNI aTOMOB
B MOJIeKyJIax (MHAYKTUBHBIA U Me30oMepHbIi 3 dekThl, opuentanTsl | u Il pona);
(dakToNOTrNYEeCKUEe CBEICHHUS O CBOMCTBaX, COCTaBE, MOJYyYEeHUU U O€30MacCHOM
UCIIOJIb30BAHUM BaKHEHIITUX OPraHMYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
NESTENBbHOCTH  4YeJOBEKa, OOMUX  HAyYHBIX MNPUHIUNAX  XUMHYECKOTO
POU3BOJCTBA (HA IpUMeEpEe NMPOU3BOJICTBA METaHOMA, TepepadoTKu HePTH);

c(OpMUPOBAHHOCTh YMEHUIl: BBISIBIATH XapaKTepHbIE MPU3HAKU MOHITHM,
YCTaHAaBJIMBaTh UX B3aUMOCBSA3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUA IIPU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COCAUHEHNUN;

c(hOpMHUPOBAHHOCTh YMECHHIA:

UCIIOJIB30BATh XUMUYECKYK) CUMBOJIMKY JUIL COCTABJICHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (JOPMYJT OpraHUUECKUX
BEILIECTB;

COCTaBJIATh YPABHECHMsI XMMMYECKHX PEAKIMN M PACKPBIBATH MX CYLIHOCTH:
OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMN TIOCPEICTBOM COCTABIICHUS



ANIEKTPOHHOTO OallaHca 3TUX peaklMil, peakuil HOHHOro oOMeHa MyTEM
COCTaBJICHUS MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHMIA;

M3TrOTaBIMBATh MOJEIN MOJIEKYJ OPTraHUYECKHUX BEIIECTB ISl WILIFOCTPALUU
X XMMHAYECKOTO ¥ MMPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPUHAIC)KHOCTh M3YYCHHBIX
OpPraHWYEeCKUX BELIECTB II0 HMX COCTAaBY U CTPOCHHUIO K OINPEIEIEHHOMY
KJIaccy/Tpynne COE€IMHEHUM, JaBaTh WM Ha3BaHUS II0 CHCTEMaTUYECKOM
HomeHkinarype (IUPAC) u npuBOauTh TpUBHAIIBHBIC Ha3BaHUS I OTIAEIBHBIX
Npe/ICTaBUTENIEH OPraHMYECKUX BEUIECTB (ITUJIEH, alleTUJIEH, TOJIYOJI, TJIMLEPHH,
ATWICHIJINKONb, (EHOJ, (OopManbIerujl, ameTaableruj, areToH, MypaBbUHas
KHCJIOTa, YKCYCHasA KUCJIOTA, CTEAPUHOBAs, OJIEMHOBAs, MaJbMUTHHOBAs KUCJIOTHI,
INIMLMH, aJaHuH, MalbTo3a, (PYKTO3a, aHWIMH, TUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHUE);

chOpMUPOBAHHOCTh yMEHHUS OMNPENENATh BHUJI XUMHYECKOW CBS3U B
OpPraHMYeCKUX COCIMHEHUsIX (KOBaJlGHTHAas M HWOHHAs CBA3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHATH IOJOXKECHHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. BytiepoBa s 00bsiICHEHUS] 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTABA U CTPOCHUS,

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKkTepu3oBaThb  COCTaB, CTPOEHUE,
dusznueckre M XUMUYECKHE CBOMCTBA THUIUYHBIX MPEACTaBUTENICH pa3IMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB, LIUKJIOAIKAHOB, AJIKEHOB, aJIKa/JIUECHOB,
AJKUHOB, ApPOMAaTUYECKUX YIJIEBOJOPOAOB, CIUPTOB, QJIBACTUIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXKHBIX 3UPOB, KUPOB, HUTPOCOCTUHEHUMN U
aMUHOB, AMHHOKHCIIOT, OEJKOB, YIJI€BOJOB (MOHO-, JTU- W TMOJHUCAXAPHUIIOB),
WUIIOCTPUPOBATh  IEHETUYECKYI0  CBfA3b  MEXKAY HUMHU  YPaBHEHUSIMHU
COOTBETCTBYIOIIIMX XUMHUYECKUX PpEAKIUA C MCIOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMHUPOBAHHOCTh YMEHHUS TMOATBEPKIAaTh Ha KOHKPETHBIX MpPHUMeEpax
XapaKTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUIMA KOBAJIEHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
Y Ipynn aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
CoIpbsi (HedTh, NPHUPOAHBIM Ta3, Yrojib), CIOCOOBI €ro mepepaboOTKH W
MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB MepepadboOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUI O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUS — HAONIOJACHUH, U3MEPEHUU, MOJICITUPOBAHUH, YKCIIEPUMEHTE
(peaJibHOM UM MBICIICHHOM) U YMEHHUS IPUMEHSITh 3TU 3HAHUS;



chOpPMHPOBAHHOCTL  yYMEHHSI  MPUMCHSTH OCHOBHBIE orepanuu
MBICITUTEIBHON JEATeIbHOCTH — aHajlu3 W CHHTE3, CpaBHEHHUE, 0000IIeHUE,
CUCTEMaTH3allNI0, BBISBICHUE MPUINHHO-CIICICTBEHHBIX CBSI3CH — ISl M3ydeHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMCHHIA: BBISIBISATH B3aUMOCBSI3b XUMHUECKUX 3HAHHH C
MOHATUSAMU W TPEICTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAHHOTO TOHMUMAaHHUS CYIIHOCTH MaTepUaJbHOTO €IWHCTBA MUDA,
WCITOJIb30BaTh CHCTEMHBIC 3HAHUS 0 OPTaHUYCCKON XUMUU I OOBSICHEHUS U
IPOTHO3UPOBAHHMS SBJICHUH, HIMEIOITNX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(OpPMHPOBAHHOCTh YMEHHH: TIPOBOJUTH PACUETHI IO XUMHUYECKHM
dbopMyiaM ¥ ypaBHEHHSIM XHUMHUYCCKHX PEAKIMHA C MCIOIb30BaHUEM (PU3HUYCCKHX
BeIMYMH (Macca, OO0BEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOMIUX
BEIECTBA C KOJIMYECTBEHHOH CTOPOHBI: PacyEThl MO HAXOXKICHUIO XMMHYCCKOU
(GopMyJIBI BEIIECTBA MO W3BECTHBIM MACCOBBIM JOJIIM XMMHYECKUX 3JICMEHTOB,
IPOJYKTaM CropaHus, TUIOTHOCTH ra3000pa3HbIX BEIICCTR;

c(hOpMHPOBAHHOCTh YMCHHM: MPOTHO3UPOBATh, aHAJIU3UPOBATh M OICHUBATH
C TIO3UIMHA  DKOJOTHYECKOM  OC30IacHOCTH  TOCJCACTBUS ~ OBITOBOH U
NIPOM3BOJICTBEHHOW JICATEIIbHOCTH 4YEJIOBEKAa, CBSI3aHHOM C  mepepaboTKoi
BEIIECTB, UCIOJIH30BATh MOJYyUYEHHBIE 3HAHUS JIJISl IPUHATUS TPAMOTHBIX PEIICHHM
npo0JieM B CUTYalUAX, CBA3AHHBIX C XUMHEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIBHO TJIAHUPOBATh M TPOBOAUTH
XUMHYECKUN OSKCIEPUMEHT (MOJy4eHHEe U U3YYEeHHE CBONCTB OpPraHHUYECKHX
BEIIECTB, KAYECTBEHHBIC pPEAKIMH YIJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB W
KHACTIOPOJICOAEPKAIMX OPraHUYECKUX BEIECTB, PEIICHUE JKCIEPUMEHTATBHBIX
3a/lady 1O PAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHHEM IpPaBHII
0e30macHOro OOpalIeHUsl C BEIIeCTBAMH MW JIaOOpaTOPHBIM 000pYyIOBaHUEM,
dbopMynupoBaTh IENib HKCCJIENOBAaHUS, TMPEACTABIATh B pa3iIuyHON (opme
PE3YNbTATHI HKCIIEPUMEHTA, aHATM3UPOBATH U OIEHUBATH UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOI0aTh MpaBUiia IKOJIOTHUECKH IEeJIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYJOBOM NEATETLHOCTH B IIENSAX COXPAHEHHS CBOETO 370POBBS, OKPYXKAIOIIEH
MIPUPOIHOM CPEIbl U TOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh OMACHOCTh TOKCHYECKOTO JEHCTBUS Ha JKUBBICE OPTaHU3MBI
OTIpeIeIEHHBIX OPTAHNYECKUX BEIIEeCTB, MOHUMast cMbich mokazatens [1JIK;

aHAM3UPOBATH I1EIIECO00PA3HOCTh MPUMEHEHHUS OPraHMYECKHX BEIIECTB B
MTPOMBITINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PUCK-TIOTH3a;

c(hOpPMHUPOBAHHOCTh YMEHHUMW: OCYIICCTBISATH II€JICHANIPABICHHBIA TOWCK
XAMHUYECKOW HHPOPMAIMH B PA3IMYHBIX UCTOUYHUKAX (HAyYHAs] U y4eOHO-HAydHAs
JTUTEepaTypa, CpeacTBa MaccoBoil nHpopmaruu, UHTEpHET U Ipyrue), KpUTHYECKA



aHAJTM3UPOBATH XUMUUYECKYI0 UH(POpPMAIUIO, TIepepadaThiBaTh €€ U UCIO0JIb30BATh
B COOTBETCTBUU C MOCTaBJICHHON y4eOHO 3a1auei.

11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOCHHS Kypca «OOImiass M HeopraHuyeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUuaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M IMO3HABAEMOCTHU SIBIICHUM NOPUPOJBI, O MECTE M 3HAYCHHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJini B 00E€CTICYCHUU YCTOMYUBOTO
pa3BUTHA, B pEIICHUU TPOOJEM SKOJOTHYECKON, DHEPreTUUeCKON M MHUILEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTEpPUAJIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIECUCHHH PaAllMOHATIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMupoBaHUM MHUPOBO33PEHUST M OOIIEH KyJbTYyphl 4YeJIOBEKa, a TaKke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUSI K CBOEMY 3/I0POBBIO U TMPUPOTHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMMYECKMX  3HAHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraloIIMe TMOHATUS — XUMHUYECKUM DJJIEMEHT, aToM, SJpO aTroMma,
M30TOIIBI, JJIEKTPOHHAsT 000JI0UKa aToma, s-, P-, d-aTOMHBIE OpOHTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSHUS aToMa, THOPUAM3alMs aTOMHBIX OpOUTalield, WOH,
MOJIEKYJIa, BaJEHTHOCTb, DJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJIE€HTHAsl, HWOHHAs, MeETAJUIMYECKasi, BOJOPOIHAs),
KpUCTAJUIMYECKasi pemETka, XUMHUYECKash pPeakius, pacTBOpP, DSICKTPOJIMUTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIUTUYECKAS JHUCCOIMAlMA, CTENEHb JUCCOLMAIlUM,
BOJOPOAHBIM TIOKa3aTelb, OKHCIUTEIb, BOCCTAHOBHUTENIb, TEIJIOBOM 3 dekT
XUMHUYECKOW PEaKIUuM, CKOPOCTh XUMUUYECKOU peaKIui, XUMHUYECKOE paBHOBECHE;
TEOPUU M 3aKOHBI (TEOPUSI BJIEKTPOJUTHUYECKON JTUCCOLMALMH, MEPUOINYECKUI
3akoH [[.1. Menaeneera, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILICHUS SHEPTUM NMPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK
XUMHWH, MHUPOBO33PCHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE  ITOHUMAHUA
NPUYMHHOCTA W CHCTEMHOCTH  XMMHYECKUX  SIBJICHHH;  COBPEMCHHBIC
MPEACTABJICHUSI O CTPOCHHM BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJISIPHOM H
HAJAMOJICKYJISIPHOM  YPOBHAX; MPEACTABICHUA O MEXaHU3MaxX XUMHYECKUX
peakiui, TEPMOJMHAMHUYECKHMX W  KHHETUYECKUX  3aKOHOMEPHOCTAX  MX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(haKTOJIOTHYECKHUE CBEJICHHS O CBOMCTBAX, COCTaBE, IOJYYCHHH U O€30IacCHOM
WCTOJIb30BAHUY BaKHEUIIIMX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATCIPHOCTA  4YeJOBeKa, OOMMX  HAy4YHBIX  MPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA;



c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEpPHbIC MPU3HAKU MOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHITHUS MPU
ONMCAHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHHUI;

c(hOpMUPOBAHHOCTh YMEHHSI HUCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY IS
cocTaBieHus (OpMyn BEIMIECTB M  YpPaBHEHMM  XMMHMUYECKHUX  pEaKIUH,
cucremarnueckyio HomeHkIaTypy (IUPAC) u TpuBuaabHble Ha3BaHUSI OTEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACINISITh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSAX, BUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METaJUIM4YecKasi, BOJOPOJIHAS), THUI KPHUCTAJUIMYECKON  PpEIIETKH
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMUYECKOM CBS3M U THUIMA KPUCTAUIMUECKOW PEMIETKU, OOMEHHBIA H
JTOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  yMEHHUN:  KIACCHU(UIIMPOBATH: HEOpPraHUYECKHUE
BEILIECTBA M0 UX COCTaBY, XUMUYECKUE PEAKIIMU IO PA3JIMYHBIM IIPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIUIOBOMY A(QeKTy peakiuu, U3MEHEHHUIO
CTENIEHEeW OKHCJIECHUsI DJIEMEHTOB, OOpPaTUMOCTH, YYacCTHUIO KaTajiu3aTtopa u
IPYTHE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU I KiaccuuKanuu
U3Y4YaeMbIX BEUIECTB U XUMHUECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPUOIMYECKOro 3akoHa /1.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIINH;

c(hOpMHPOBAHHOCTh YMEHUH: XapaKTEepU30BaTh DIEKTPOHHOE CTPOCHUE
aTOMOB U MOHOB XUMHUYECKUX DJIIEMEHTOB IIEPBOTO—YETBEPTOTO MEPHOOB
ITepuonuueckoit cucremsl .M. MenaeneeBa, ucnoyb3ysi MOHATHUS
«OHEPreTUYECKHE YPOBHM», «IHEPreTHUYCCKUE MOIYyPOBHHY», «S-, P-, O-aTOMHBIC
opOuTANN», «OCHOBHOE M BO30YXIAEHHOE SHEPIeTUYECKHUE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XUMHMUYECKHX AJIEMEHTOB U HX
coequHeHuM 1o nepuojgam u rpynmnam  Ilepumoamveckoin cucremsr J[. .
MenzeneeBa, BaJ€HTHBIE BO3MOXKHOCTHM aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX DJIEKTPOHHBIX 000JIOUECK;

chOpMHPOBAHHOCTh ~YMEHM: XapakTEpU30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJACCOB,  NOATBEPKIATh
CyIIECTBOBAHHE T'€HETHYECKOW CBSI3M MEKJY HEOPTraHMYECKUMHU BEIIECTBAMH C
IMOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMHUUECKAX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIILHBIX PEAKIUIA MOCPEACTBOM COCTABJIEHHUS AJIEKTPOHHOrO OalaHca
ATUX peaKIUii; peaklnii HOHHOTO OOMEHa MyTEM COCTABJIEHHUS MX MOJHBIX U



COKpAaIlEHHBIX  HMOHHBIX  YpaBHEHMM;  pEeakiud  TUAPOJIM3a;,  PEaKklui
KOMILJIEKCO00pa3oBaHusl (Ha MpUMeEPe rIPOKCOKOMIUIEKCOB [IMHKA U aTIOMUHUA);

c(OPMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH HPOTEKAHMS

XUMHUYECKHX PEAKIUHN C YYETOM UX SHEPTETUUECKUX XaAPAKTEPUCTHUK, XapaKkTep
U3MEHEHHSI CKOPOCTHM XHMHMYECKOM pEaKUMH B 3aBUCUMOCTHM OT Pa3IMYHBIX
(akTOpOB, a TAKXKE XapaKTep CMEUIEHUS! XUMUYECKOTO PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3zaeicTBul (nmpunuun Jle [latense);

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh XHMMHUUECKHE PEAKIUH,
JeXanme B OCHOBE MPOMBINUIEHHOTO IOJIYYEHUsI CEpHOM KHCIIOThI, aMMHaKa,
oOlue HayyHble MPUHLMIBI XUMUYECKUX TPOU3BOJICTB; 11€J1eCO00Pa3HOCTh
NPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHMs] COOTHOLIEHHUS PUCK-TIONIb3A;

c(OpMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHUM O METOoJax HayyHOTO
NO3HAHUSl SBJICHUNM TPUPOABI — HaOII0/IeHHe, HU3MEpPEeHHe, MOJIETUPOBAHUE,
AKCTIIEPUMEHT (peaybHbIN U MBICJICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSTh 3TH 3HAHUS TIPU SKCIIEPUMEHTAILHOM MCCIICIOBAHUU BEILIECTB
U JUIsE OOBSICHEHHS XUMHUYECKUX SIBIICHUH, HWMEKIIHNX MECTO B TMPHUPOJE,
NPaKTUYECKON JAEeSTEIbHOCTH YEJIOBEKA U B IOBCEHEBHOW KU3HU;

c(hOpPMHPOBAHHOCTh YMEHHUS BBISBISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
HNOHATUSAMHU WU TPEACTABICHUSMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0CO3HAHHOTO MOHUMAaHUSI MAaTEPUAILHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHS TPOBOJUTH PACUEThl: C HCIOIH30BAHUEM
NOHSTUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJIIPHAs KOHIIEHTPALUs»;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB; TEIUIOBOro 3ddekra
peaKiuy; 3HA4Y€HHs] BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMNEHBI0 AMCCOLMAINK;, Macchl (00bEMa, KOJMMYECTBA BEIIECTBA)
IPOJIYKTa pEaKkUuHu, €CIU OJHO W3 MCXOJHBIX BEUIECTB JAHO B BHJIE pacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JIEH PacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(uMeeT TpUMeECH); NOJIU BBIXOJA MNPOAYKTAa PEaKIUU; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIbHO IJIAHUPOBATh M TPOBOJIUTH
XUMUYECKUI  JKCIEpUMEHT  (MpOBEIEHUE  peakuuii  HOHHOro  oOMeEHa,
IIOATBEPKACHUE KaYECTBEHHOTO COCTaBa HEOPTAaHUYECKUX BEILIECTB, ONPEICICHUE
Cpeabl pPacTBOPOB BEIIECTB C IIOMOUIBKO HWHJMKATOPOB, HW3YYEHHE BIIHASHUSA
pasnTUYHBIX  (AKTOPOB HA  CKOPOCTh XHMHYECKOW  pPEaKIUu, PEIICHHE
AKCHEPUMEHTAIBHBIX 3afa4 1o TemaM «Metamwie» u «Hemeramis») c
coOroieHueM IpaBuil 6€30MacHOro oOpalleHusl ¢ BEUECTBAMU U JaOOpPaTOPHBIM
o0opynoBanueM, (HOpMyIHpPOBATH 1I€JIb UCCIIEIOBaHUS, MPEACTABIATh B



paznuuHoi popme pe3ynbTaThl HKCIEPUMEHTA, aHAIU3UPOBATH U OLEHHUBATH HX
JOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHMI1: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbIM O0O0OpYyAOBAaHHEM, OOpAIlEHHS C BEHIECTBAMHU B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH 11€7eCO00pa3HOro TMOBEACHUSI B OBITY W TPYIOBOU
JNEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHOU
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOTO pa3BUTHS, OCO3HABaTh OIMACHOCTH
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIIECTB, MOHMUMAas cMbIci nokazatens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIICCTBIATh IEJICHAMPABICHHBIN TMOUCK
XUMUYECKOU MH(OPMALIUK B PA3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHast
auTepaTypa, cpeAcTBa MaccoBor uHbopmanuu, UHTepHET U Apyrue), KpUTUUECKU
aHAJM3UPOBATh XUMHUYECKYI0 HH(POPMAIUIO, IepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOM 3amaueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoauvecTBo yacoB DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB 1 KouTtpoan (undposbie)
IIpakTHYeckue
n/n TEM MPOrpaMmabl Bcero HbBIE oﬁpasonaTe.Hbele
padoThbI
padoThI pecypcbl
Paznen 1. Teopernueckue 0CHOBbI OPraHUYeCKOH XMMUH
[Ipenmer oprannueckoin
11 xumun. Teopus cTpoeHus 8
' OPraHUYECKUX COEIUHEHUN A.
M. bytnepoBa
Wroro mo pazueny 8
Pazgen 2. YrieBogopoast
91 [IpenenbHbIe YTIeBOIOPOABI — 5
' AJIKaHbI, [IUKJIOATKAHBI
HenpenenbHbie yrieBo10poIbL:
2.2 pest YHICBOAIOPOAL 14 1
AJIKEHBI, AJIKAIUCHBI, aJTKWHBI
ApoMaThyeckue
2.3 P 8
YTJIEBOIOPO/IBI (APEHBI)
[IpupoHbIE HCTOYHHUKH
2.4 YIJIEBOJLOPOJIOB U UX 4
nepepaboTka
["aslorennpoun3BogHbIE
2.5 POHSEOA 4 1
YIJIEBOJIOPOJIOB
Hroro o pazgeny 35
Pa3nen 3. Kuciopoacoaep:kamue opraHudeckue coeJuHeHust
3.1 Cruptel. DeHon 11 1
KapOonumnbHbie cCOeTUHEHMS:
aJbJETU/Ibl U KETOHBI.
3.2 SR 21 1
Kap6oHOBBIE KHCIIOTHI.
Crnosxubie 3¢upsl. XKupsl
3.3 VYrineBoasl 9 1
Hroro no paszneny 41
Pa3nen 4. A3oTcoaepikanye opraHu4ecKue coeJuHeHust
AMUHBI. AMUHOKHCIIOTBI.
4.1 12 1 2
benkn




Hroro no pazneny

12

Pa3nes 5. BeicokoMoJieKyJIsipHbIe COeIHHEHUSA

51 BricokomouiekysipHbIe 6
' COEMHEHHS
Wroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB 102

[10 [TIPOTPAMME




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U Konrpo (undposbie)
IIpakTH4eckue
n/n TEM MPOrpaMmabl Bcero JbHbBIE oﬁpasonaTe.Hbele
padoThbI
padoThI pecypcel
Paszjnen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue aToMa.
[Tepuonnueckuii 3aKOH U
1.1 [lepuonnveckas cucrema 9
XUMHUYECKHX 3JIeMEHTOB /JI.
N. Menpeneena
CrpoeHue BelecTna.
1.2 P » 11 1
MHuoroo0Opasue BelecTB
1.3 XUMHUYECKUE PEaKITHH 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannueckasi XumMus
2.1 Hemeranmst 31 3
2.2 Mertanibl 23 2
Hroro mo pazgeny 54
Paznena 3. XuMus u ;KU3Hb
MeTo bl TO3HAHUS B XUMUHU.
3.1 9
XUMUS U )KU3Hb
Hroro o pazgeny 9
OBIIEE KOJIMYECTBO YACOB 102 4 3

110

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoibHbIe
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/IbHbIE

pecypchbl

[IpenMer 1 3HaYE€HHE OPraHUYECKON
XMMMH, MIPEICTAaBICHHE O MHOT000pa3nuu
OPraHWYECKHUX COECIMHEHHUN

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BajieHTHBIC BO3MOKHOCTH aToMa yriiepoja

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeTMHCHUAX. MexaHn3Mbl 00pa30BaHMs
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsA3eH

Teopus cTpoeHust OpraHu4ecKUX
coenqunenuit A. M. bytiiepoBa

Buner uzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAsI. DJIIEKTPOHHBIE

3¢ deKThl B MOJIEKYIaX OPraHUuYeCKUX
COEIUHEHNN

[IpencraBnenue o KIaccuPUKAIIN U
cucremarnueckas Homenkiarypa (IUPAC)
OPraHUYECKUX BEILIECTB

Knaccugukanus peaxkiuii B OpraHn4eckoi
XUMHUHU




CucreMaruzanus U 0000IIEeHUE 3HAHUN 110
TEME

AJIKaHBI: TOMOJIOTUYECKHH PsiJl, 001Iast
(dopmyna, HOMEHKJIATypa U U30MEPHs,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxaeHnue aikaHoB B IPUPO/IE.
CriocoObl oJTy4eHus! U IPUMEHEHHE
AJIIKaHOB

12

[uxnoankansl: odmas Gopmyina,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHHUS M XUMUYECKHUX CBOKCTB, CIIOCOOBI
MOJTyYCHHUS ¥ IPUMCHEHHE

13

Pemenue pacu€rHbIx 3a1a4 Ha
ompeieJICHUE MOJICKYIIPHOU (POPMYJIIbI
OPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOJAIIUX B €TI0
cocraB. CucteMaTu3alus 1 0000IIeHE
3HAHMH 110 TEME

14

AJIKEHBI: TOMOJIOTHYECKHUM Psifl, 001Ias
(dbopmMyna, HOMEHKIIATypa, IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKkTypHas U LIUC-TPaHC-U30MEPUS
aJIKCHOB

15

dusnuecKkue 1 XMMHYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CrniocoOblI 1osTy4eHus: ¥ IpUMEHEHHE

16
AJIKEHOB
[IpakTnueckas padora Ne 1 no teme

17 "[lomydeHue 3TUIEHA U U3YYEHUE Er0
CBOMCTB"
Pemenue pacu€rHbIx 3a1a4 Ha

18 OTpe/iesIeHUue MOJIEKYISIpHOHN (POpMYJIIbI
OpraHMYEeCcKOro BellecTBa
AJKaJMEHBI: CONPSKEHHBIE,

19 W30JIMpOBaHHbIE, KyMYJIUPOBaHHBIE.
Oco0eHHOCTH ANIEKTPOHHOTO CTPOCHHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
TMCHOB

21 CrniocoObl osTy4eHus ¥ IPUMEHEHHE
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTUYECKUAN Psifl, 0O1Ias

29 (bopMyna, HOMEHKIATypa, JEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢bu3nyeckue CBOWCTBA

23 XVMUYECKUE CBOWCTBA ATKUHOB

24 KauecTBeHHBIE peakuu Ha TPOMHYIO CBA3b

o5 CrniocoObl 1oJTy4eHus: ¥ IpUMEHEHHE
AJIKMHOB

26 Pemenue 3anaq: pacuéTsl 0 ypaBHEHHUIO
XMMHMUYECKON PEaKINU

97 Cuctemaru3zanus 1 000011eHIe 3HaHUH 10
TEME

28 ApeHbI: TOMOJIOTHYECKHH psif, oO1mas




dopmyna, HOMEHKIIATypa. DICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30J1a U TOJTyoJIa, NX (PU3UIECKUE
CBOMCTBA

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLIUH

29
3aMeIICHUs
XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLIUH

30 MPUCOETMHEHHS, OKUCIIEHHE TOMOJIOTOB
OeH3o0I1a

31 Oco0eHHOCTH XMMHYECKHUX CBOWCTB
CTHpOJIa
Pemrenne pacy€THbIX 3a1a4 HA

32 oTpeieTIeHuEe MOJICKYIISIPHOU (POPMYJTBI
OpPraHUYEeCKOro BELECTBA

33 CrniocoObl osTy4eHUs: ¥ IPUMEHEHHE
apeHoB

34 I'eneTnueckas cBs3b MEXY Pa3IMUYHBIMU
KJIacCaMU YIJIeBOJIOPOJIOB
PacuéTsl 110 ypaBHEHUAM XUMUYECKUX

35 peaknuii. Cuctemaruzarus 1 00001eHne
3HaHUH 1O TeMeE

36 [Tpupousiii ra3. [lonyrHeie HeQTAHBIE
rassl

37 KaMmeHHBI# yroib U NpOIyKThI €ro
nepepaboTKu
Hed1b 1 cniocoOs! e€ nepepaboTKH.

38 [IpumeHeHne TpoayKTOB epepaboTKH

HepTH




39

I'eneTnueckas CBSI3b MCXKAY pa3JIMUHbIMU
Kj1acCaMu yrijiieBoaopoaoB

40

["anmoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; pEeaKLUu
3aMelleHus rajoreHa

41

JeicTBue menoyveit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicTue
JIMTAJIOT€HAJIKaHOB C MarHUEM U IMHKOM

42

CucreMaruzamus 1 0000IIeHrE 3HAHUH 110
pazgeny "YrieBogoposr"

43

KounTponbHas paborta o teme
"VYrneBonopoier"

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psl, o0mmias hopmya,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KITacCU(PHKAIIHS,
¢du3nveckne CBOWCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoOBbl MOJIYYCHHS U IPUMCHCHUC
OJHOATOMHBIX CIIMPTOB

47

[Ipocteie 3¢upbl: HOMEHKIIATYpa U
HU30MepHsi, 0COOEHHOCTH (PU3UUYECKUX U
XUMUYECKUX CBOMCTB

48

MHOroaToMHbI€ CIIUPTHI: ATUICHTJIUKOJb U
TJIULEPUH, UX (PU3NYECKHE U XUMHUECKUE
CBOICTBa

49

CrniocoObI mosryyeHus U MpUMeHEeHue




MHOT'0aTOMHBIX CIIMPTOB

®deHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKUE

50 .
cBo¥cTBa. TOKCUYHOCTH eHOIA

51 XuMu4ecKue cBorcTBa (heHoa

59 CrniocoOblI mosTy4eHHs U IpUMEHEHNE
(dbenona
[IpakTnueckas padota Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 337124 110 TEME
"CnupTtsl U peHOIBI"

54 Cucremaru3zanus 1 00001IeHIE 3HAHUH TI0
TeMe
AJBJIETHIBI M KETOHBI: JIEKTPOHHOE

55 CTPOCHHE KapOOHWIIBHOU TPYIIIBL;
TOMOJIOTHYECKHE PsJIbI, 001ast hopmyia,
M30MepHsl 1 HOMEHKJIaTypa

56 AJIbJIeTU/IBI ¥ KETOHBI: (PH3HUCCKUEC
CBOWCTBA; PEAKIIMH IPUCOCTHHECHUS

57 Peakiium okuCIICHUS 1 KAYECTBEHHBIC
PEaKIMK abJIETUIOB U KETOHOB

58 CriocoObI MoTyYeHHsI aJIbJICTHIOB U
KETOHOB
OIHOOCHOBHBIC MTPE/ICNIbHBIC KAPOOHOBBIC

59 KHCTIOTBI, 0COOEHHOCTH CTPOEHUS HX
MOJIEKYI

50 N3omepus 1 HOMEHKIIATypa KapOOHOBBIX
KHCTIOT, UX (pr3nuecKue CBOMCTBA

61 XUMUYECKUE CBOMCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT




62

Oco0GeHHOCTH CBOMCTB MypaBbHHOM
KUCIIOTBI. MHOTOOOpa3ue kapOOHOBBIX
KHUCIIOT

63

OcoOeHHOCTH CBOMCTB: HENPEACTHHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu BeICIINX
KapOOHOBBIX KUCIIOT

64

[ToHsiTHE O TPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl oJTy4eHus! U IPUMEHEHHE
KapOOHOBBIX KUCIIOT

66

CrnoxHbIe 3(OUPBI: TOMOJOTHYECKUH P,
obmas Gopmyna, usoMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMHUYECKUE CBOMCTBA
a¢upoB

68

Pemenue pacuéTHpIX 331a4: 10 ypaBHEHHUIO
XMUMHYECKOHN pPeaKiiy, Ha ONpe/ieiIeHHEe
MOJIEKYISIpHOH (OpPMYJIIbI OPraHHUYECKOTO
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
HKCIEPUMEHTAIbHBIX 33J[ay 110 TeMe
"KapOoHoBble kucioThl. ClioxHbIe H3pUpHI"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHEe CBOMCTBA (TUAPOIU3)

71

OcoOGeHHOCTH CBOHCTB JKUPOB,
COJIEPIKAIIUX OCTATKU HEMPEIEIbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpPOAE

Mpbuta Kak CoJIM BBICHIUX KapOOHOBBIX
KHCIOT, UX MoroIiee AeicTeue. Ilonsatue o

72 CUHTCTHUYECKUX MOIOIIUX CPEIICTBAX
(CMC)
I'eneTnyeckas CBs3b YIIICBOJIOPOJIOB U

73 KHCJIOPOACOACPKAIINX OPTaHMYECKIX
BEIIECTB

74 Pacu€thl o ypaBHEHHSIM XUMUYIECKHIX
peakuui

75 Cucremaru3zanus 1 00001IeHIE 3HAHUH TIO
TeMe
OOm1ast XapaKTepUCTHKA YIIIEBOIOB H

76 Kiaccuukaiys yriieBoi0B (MOHO-, TU- U
TTOJIFCaxapy bl )

77 Momnocaxapupl: (GU3NIECKHUE CBOKWCTBA U
HAXOXXJICHHE B TIPUPOJIC

78 [TpumMeHeHwue TII0KO3bI, €€ 3HAUCHHE B
KHU3HENIEATESILHOCTH OpraHu3Ma
Jlucaxapuibl: caxapo3a, MaJlbTo3a U

79 JnakTo3a. Haxoxnenue B npupoje u
MPUMEHEHHE AUCAXaPUIOB
[Tonucaxapuapl: CTpOCHHE MAKPOMOJICKY!I,

80 ¢bu3nyeckre 1 XUMHYECKUE CBOICTBA,
MIPUMEHEHHE

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenune pacueTHbIX 3a/1a4 Ha

ONpCACIICHUEC NOJIN BbIXOJa IPOAYKTa




peaknuuu 0T TCOPECTUICCKHU BO3MOKHOTI'O

83

Cucremarusanuys u 0000IIEeHUE 3HAHUN 110
pazneny

84

KonTtposnesHast pabora o teme
"Kucnopopaconepsxaiiyue opraHu4ecKue
coeuHEeHUS"

85

AMuHBIL: Ki1accupuKaus, CTpOeHHEe
MOJIEKYII, 0011asi popMyIia, U30Mepus,
HOMEHKJIAaTypa U (pU3nYecKre CBONCTBA

86

XUMHUYECKUE CBOMCTBA aluPaTHUECKUX
aMUHOB

87

AHWINMH: CTPOEHUE aHUIIMHA, 0COOEHHOCTH
XUMUYECKUX CBOWCTB aHUJIMHA

88

CriocoObI MoTy4eHUsT U IPUMEHEHHE
anrpaTUHIECKUX aMUHOB

89

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
nzoMepusi, pu3ndecKre CBONCTBA.
OTtnenbHBIE MIPEICTABUTENH O~
AMUHOKHCIIOT

90

XuMHJecKre CBOMCTBa AMHMHOKMHMCJIOT, UX
OMOJIOrMYECKOEe 3HAUYEHHE aMHUHOKHCIIOT.
Cunre3 n TUuaApoJM3 ICITUA0B

91

benku kak npupoIHbIE MOJIUMEPSI;
CTPYKTYpBI OEITKOB

92

XUMHUYECKHE CBOIICTBA OEIIKOB

93

A30Tcoz[ep>1<amne reTCPOUUKIINICCKUC
COCAMHCHUS. HYKJ'IGI/IHOBLIC KHUCJIOTHI:
COCTaB, CTPOCHHUC U OuoJtoruyeckas POJIb




94

[Ipaktudeckas padora Ne 4. Permenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A30TcoepKalIue OpraHun4ecKue
coenuHeHus"

95

[Ipaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME
"Pacrio3HaBaHre OpraHMYECcKUX
coeqrueHuin"

96

KonTponsHas paborta no teme
"A30TCOIepKaIe OPraHuIECKHe
coequueHus"

97

OCHOBHBIE TTOHITHS XUMUA
BBICOKOMOJICKYJISIPHBIX COCTMHCHU I U
METO/IbI UX CUHTE3a —IIOJIMMEPH3aITUs 1
MOJIMKOHICHCALIUS

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IJlacTUKa

99

DJ1acToMEphI: HATypaIbHbIN
CUHTEeTHYECKUE Kayuyku. Pe3una

100

Bonokna: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ'II/IMepBI CIICHHUAJIBbHOTI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacno3HaBaHue IJIaCTMAacC U BOJIOKOH"

102

O06o00611eHe U cucTeMaTH3alus
M3YyYEHHOT'0 MaTepuasa 1o Teme
"BBICOKOMOJIEKYISIPHBIE COETUHEHUS"




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypora Bcero Kontpoaenvie | Ipaxririeckie u3yyeHHusi | oOpa3oBaTebHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX siiep. XUMHUYECKUI 1
aneMeHT. M30Tonbl
9 CtpoeHnue 3IeKTPOHHBIX 000JI0UEK aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Knaccupukanus XUMHYECKHX 3JIEMEHTOB (S-, 1
p-, d-, f-amemeHTHI)
4 Pacrnipenenenue 3eKTpOHOB IO aTOMHBIM 1
opOuTamsim
DneKTpOHHbIE KOH(PUTYpaIli aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSTHUU
5 DneKTpOHHbIE KOHGUTYpALlUH HOHOB. 1
DNEeKTPOOTPULIATENBHOCTD
[Tepuoauueckuii 3axon u [lepuoanueckas
7 cUCTeMa XMMHUYecKux 3nemeHToB Jl. U. 1
MenneneeBa, CBsi3b C COBPEMEHHOH TeOpHeit
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
3 XMUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MPOCTHIX M CIOXKHBIX BEIIECTB MO TPYIIaM U
nepuoam
9 CucremaTu3aiys U 0000IIeHne 3HAaHU 110 1




TEMC

10

Buaer xumudaeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3U.
BonopoaHas cBa3b. MexxMOIIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTD 1 BaJIEHTHBIE BO3MOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYpPHI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COCIMHEHUSX: COCTaB U HOMEHKJIaTypa

13

BemectBa MoJIEKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTpOeHHUsL. THrmbl
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BELIECTB

14

[ToHsiTHE O AUCTIEPCHBIX CHCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpax

15

HcTunHble pacTBOPHI: HACKHIILICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

16

CriocoObI BEIpaXEHUS KOHLIEHTPALIMH
pacTBOpOB

17

Pemrenne 3a1a4 ¢ UCIOIBL30BAHUEM MOHSITHI
""MaccoBas J10J1s1 paCTBOPEHHOIO BEIIeCTBA",
"MoJIsipHasi KOHUEHTpanus"

18

Knaccugukanus 1 HOMeHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/BaI_[I/I}I n O606IJ.[€HI/IG 3HAHUM 110
TEMC




20

KonTtponsHas padora no temam "CtpoeHue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB /. 1. Menneneesa", "Crpoenue
BemecTBa. MHOrooOpasue BemecTs"

21

Krnaccudukanus XuMHYeCcKuX peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPAaHEHUs MACChl BEIIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLECHUS SHEPTUH NIPU
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3 HEKTH XUMHUUECKUX PEAKLINUH.
TepMmoxumMuyeckue ypaBHEHHs

23

Borurcnenus mo ypaBHEHUSIM XUMHYECKUX
peakuuil 1 TEPMOXUMHUYECKUM YPaBHEHUSM

24

CKOpOCTh XMMUUYECKOH peaKinu, e
3aBUCHUMOCTD OT Pa3IUYHbIX (PaKTOPOB.
Karanus u xatanuzaropbl

25

I'omoreHnnsie u I'€TECPOrcHHbIC pCAaKIINH

26

[Ipaktrueckas padota Ne 1 o teme
"BiustHue pa3nuuHbIX (pakKTOpOB Ha
CKOPOCTbh XUMHYECKON peakiuu"

27

OOpaTumbie U HEOOPATUMBIE PEAKIIHU.
XUMUYECKOE paBHOBECHE

28

IIpakTtuyeckas padora Ne 2 o reme
"BausiHue pa3nuyHbIX (GaKTOPOB HA
MIOJIOKEHUE XUMHUUYECKOTO PAaBHOBECHS"

29

aﬂeKTpOHI/ITI/I‘{CCKaH JUucconuanus. CunpHbIC
U clta0Oble QJICKTPOJIUTHI. Crernenb




Jucconranuu

Nonnoe npoussenenue Bopl. Cpena BOJIHBIX

30 pactBopoB. Bomopomubiii mokaszarens (pPH)
pacTBopa

31 I'maposns coseit. Peakinu, npoTekarmue B
pacTBOpax dJIEKTPOJIUTOB
[IpakTnueckast pabora Ne 3 no teme

32 "XuMHYeCKHE peaklii B pacTBOpax
AIEKTPOJIUTOB"
OKHCIUTETBHO-BOCCTAHOBUTEILHBIE

33 peaknyn. BaxHeHIIne OKUCITATENN |
BOCCTaHOBHUTEIHN

34 MeTto 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
Oamanca

35 DIIEKTPOJIN3 PACTBOPOB U PACTIABOB
BEIIECTB

36 Pemenne 3a1a4 pa3aMvHBIX THIIOB

37 Pemenne 3a1au pa3aMvHBIX THIIOB

38 Cucremaruzanus 1 0000IIeHrE 3HAHUH 110
teme "XUMHUUYECKHEe peakiuun"

39 KonTtponbHas padoTa no Teme "XuMudeckue
peakuun"
[Tonoxenne HemerasuioB B [lepuoanueckon

40 CHUCTEME XMMUYECKHUX 3jeMeHToB J]. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS HX
aToMOoB. PHU3MYECKUE CBOMCTBA HEMETAIIOB

41 ANOTpomnus HEMETAUIOB (Ha IpUMepe

KHcIopoa, cepsl, pochopa u yrueposaa)




Bogopon: nmonyduenue, pusndeckue u

42 XUMHUUYECKUE CBOMCTBA. ['Mapusl
l"aymoreHsl: HaX0XKICHUE B TIPUPO/IE, CIIOCOOBI

43 MOJTy4eHUs1, GU3HUSCKUE M XUMUICCKHEC
CBOMCTBA
l'anorenoBoaopoasl. Baxxuenmue

44 KHCJIOPOJICOACPIKAIITUE COCTUHEHUS
rajoreHoB
JlaGopaTopHbI€ U MPOMBIILIEHHBIE CIIOCOOBI

45 MOJTydeHUs TajoreHoB. [IpuMeHeHne
TraJIOTEHOB M X COCAMHCHUM
[IpakTueckas pabota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIBHBIX 337124 110 TeME
"T"amorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIJICHHBIE CITOCOOBI TTOTYICHHUS,
(bu3uvecKue u XUMUYecKue cBoicTBa. O30H.
[IpuMeHeHne Kucaopoaa u 030Ha

48 OKcHIBI M TIEPOKCHIBI

49 Pemenne 3a1a4y pa3aMvHBIX THIIOB
Cepa: Hax0XJICHHUE B IPUPOJIC, CITOCOOBI

50 MoJTyueHusi, GU3NYECKUE U XUMUIECKHE
CBOMCTBA

51 CepoBosiopo, Cynb(uIbI

59 Kucnoponaconepkaiue cOeTMHEHUS CEPBI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

53 IIpaktuyeckas padora Ne 5. Perenue

AKCIIEpUMEHTANIbHBIX 3aa4 1o Teme "Cepa u




eé coeqnueHus"

A30T: Hax0XkJIeHHE B IPUPOJE, CIIOCOOBI

o4 MOJTy4eHUsI, PU3UIECKUE U XUMUIECKHE
CBOMCTBA. AMMHMAK, HUTPUJIBI

55 Kucnopoaconepxaiiue coeJUHEHUS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI

56 [IpumMeHneHne a30Ta U €ro COCMHEHUI.
A30THBIE Yyn0OpeHus
dochop: Hax0XKAEHUE B IPUPOJIE, CIIOCOOBI

S7 noJtyueHusi, GU3NYECKUe U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

58 Oxkcunpl hochopa, pochopcoaepxarniue
kucioThl. Com pochopHOM KUCTOTHI

59 [Ipumenenne pocdopa u ero coeqMHEHUT.
dochopHbIe y1oOpeHHs
[Ipaktuueckas padota Ne 6. Pemenue

60 SKCIEPUMEHTAIBHBIX 3a/a4 10 TeMe "A30T 1
dhocdhop u ux coenuHeHUs"
VYrnepo: HaxoXKJeHHEe B IIPUPO/IE,

61 IIOTPOTHbIE MOIUUKALINT; HU3HUECKUE U
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

62 Oxcup yrnepona(1l), Of(CI/II[ yraepoaa(IV),
yroJibHast KUCIIOTA U €€ COJH

63 Pemenue 3a1a4 pa3nu4HbBIX TUTIOB
KpemHuii: HaxoXaeHue B pUPOJIe, CIIOCOOBI

64 MoJTy4eHus1, GU3NYECKUe U XUMHUECKHUE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHueBast KUCIIOTA,




CHJIMKAThI

[IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM.

66 Crexio, ero nojxy4eHue, BUIbl CTEKIIa

67 Pemrenue 3a1au pa3aMvHbIX THIIOB

68 CucremaTu3aius 1 0000IIeHNEe 3HAHHUH 110
teme "Hemeramnnr"

69 KonTponsHas padora o teme "Hemeramisr"

70 AmnHanus pe3ynbTaToB KOHTPOJILHOU padoTHhl,
KOPPEKIHsI OIIHO0K
[Tonoxxenne metainos B [lepronueckoi

71 CUCTEME XUMHUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS FITEKTPOHHBIX
000J104€K aTOMOB METaJJIOB

79 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre MeTaIoB B OBITY U TEXHUKE

73 Crnasel MetaioB. Kopposus MetanioB

74 Pemenue 3a1a4u pa3aMvHBIX THIIOB
DIIEKTPOXUMUYECKUI P HATPSIKECHUI

75 MeTauioB. OOIIMe CrocoObI MOTyYEHUS
METaJJIOB
OO6mas xapaktepuctuka MetamioB |A-
rpymnmsl [lepuoauueckoit cucTeMbl

76 XUMHUYECKHUX AIEMEHTOB. HaTpuil n kanuii:
noJtyueHue, GU3NYeCKue 1 XUMUIECKHEe
CBOMCTBa, MPUMEHEHHE TPOCTHIX BEIIECTB U
HUX COeIUHEHU

77 OO1ast xapakTepucTuka MeTayuioB 11A-

rpynns! [leproauueckoit cucteMbl




XUMHYECKHUX 3JIeMEHTOB. Maraui u

KaJIBI[UI: TIOTy4eHUe, (PU3HIeCcKrue U
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEHIECTB U UX COCTUHECHUI

78

JXK€cTkocTh BOABI M CLIOCOOBI €€ yCTpaHSHHS

79

AntoMuHMIL: IotydeHue, Gpu3nyecKkue u
XUMUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmpoTepHbIe cBONCTBA OKCHIA U
TUAPOKCHUIA AJIFOMUHMS,
TUJPOKCOKOMIUIEKCHI A IFOMHUHMS, UX
IIPUMEHEHHE

81

Pemenne 3aa4 pa3JIMYHbIX TUIIOB

82

[Ipaktuueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TEME
"Mertauibl T1aBHBIX oArpynmn"

83

OO6mras XxapakTepuCTUKAa METALIIOB
no6ounbIx nmoArpym (b-rpyr)
[Tepuoanueckoit CuCTEMbl XUMAYECKUX
2JIEMEHTOB

84

duznyeckre ¥ XMMHYECKHE CBOMCTBA XpomMa
Hu €1ro COCﬂHHeHHﬁ, HUX IIPUMCHCHUC

85

Baxwueliine coelMHEHUs Mapratiia.
[lepmanranar kanausi, €ro OKUCIUTEIbHbIC
CBOICTBA

86

dusnyecKre 1 XMMUYECKUE CBOMCTBA kKele3a
u ero coeauHenuil. [lonydyenue n
IIPUMEHEHHE CIUIABOB XKENe3a

87

du3znyecKknue U XMMHUYECKUE CBOMCTBA MEIU U




€€ COCIMHEHUM, UX IPUMEHEHUE

dusznueckre 1 XUMHUYECKUE CBOMCTBA IIMHKA

88 U €Tr0 COCTMHEHUH, UX TPUMEHEHHE.
I'1apOoKCOKOMIUIEKCHI IMHKA
[Ipaktudeckas padora Ne 8. Pemenue

89 IKCMIEPUMEHTATBHBIX 33124 TI0 TEME
"MeTasisl 10O0YHBIX oArpymn”

90 Pemenue 3a1a4 pa3InyHBIX THIIOB

o1 O0600611eHne U cucTeMaTH3aus U3y4eHHOTO
Marepuana no reme "Metamib"

92 KonTtponsHas padota mo Teme "Mertasnisr"

93 AnHanu3 pe3ynbTaToB KOHTPOJLHOU padoThl,
KOPPEKIIUS OIITHO0K
Ponb xumun B 00ecTie4YeHHH YCTOMYHBOTO

94 pa3BuTus yenoBeuecTBa. [lonsaTue o
Hay4YHBIX METOJ[aX HCCIEIOBaHMS BEIIECTB
HayuHnble npuHIMIIBI OpraHu3aluu

95 XMUMHUYECKOTO IIPOU3BO/ICTBA.
[IpombInuieHHbIE CIOCOOBI MOTYYEHUS
BAYKHEHIIINX BEIIECTB

96 XUMUYECKOE 3arps3HEHHE OKPYKaroIen
CpeIbl U €ro MOCIeICTBUS

97 XUMHUS U 3I0pOBbE YETOBEKA.
JlekapCTBEHHBIE CpeJICTBa

08 Xumus nuim. Poas xumun B obecriedeHuu
MUIEBOI 6€301MacHOCTH

99 Kocmernueckue u napdroMepHbie cpescTBa.

BbriToBag xumng




XHMHS B CTPOUTENLCTBE. BaxkHeime

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XHMHUS B CEIBCKOM XO35IHCTBE. 1
Opranuyeckue 1 MUHEpaIbHbIE YI0OpEHUS
102 CucremaTtu3zanus 1 0600111eHNE 3HAaHUH 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB T1IO 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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