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MNOACHUTEJIBHASA 3AIINCKA

PabGouast mporpaMma mo XMMUU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanum», TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeIHEro o01ero
o0pazoBanusa(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TroCydapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yuyeOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit
Qdenepanivy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHUs 3aHMMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanuzyemMoe B yclnoBusAx auddepeHunpoBaHHOTO,
npo@uIbHOrO0 OOydYeHHs, MpPU3BaHO oOOecmeunTh O00IIe00pa30BaTENbHYI0 U
OOILIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAMMYIO IS
aJlanTanuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKXkKe AJis
IOPOJOJKEHUST O0y4YeHUs] B OpraHu3alsax MpodecCHOHATbHOro 00pa3oBaHUS, B
KOTOPBIX XUMHUS SIBJISIETCSI OAHOM U3 IPUOPUTETHBIX AUCLIUTIIINH.

B nmporpamme mno xumuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0O  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIUMHU
nosioxeHusMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJIEepIKaHUS,
pe3yapTaToB O0y4YeHHs] M TpPeOOBAaHUN K YPOBHIO IOATOTOBKHM BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIIOTCSI CJIEAYIOIIME BBINOJIHAEMbIE MPOrpaMMOM Mo
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, peanu3alus KOTOpol obecrneynuBaer
HOJy4yeHHE TNPEJCTaBICHUs O IENAX, COJIep)KaHuHU, OOIIe cTpaTeruu
o0y4yeHus1, BOCIIUTAHUS U Pa3BUTHS O0yUaIOUINXCS CPEICTBAMU MPEIMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIasl, KOTOpast peaycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XApAaKTEPUCTHUK; MOAXOJ0B K (POPMHUPOBAHUIO COAECPKATEIBHOM OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKEHUH OOydaromuxcsi B
pamMKax HWTOTOBOM arTectalu B (GopMe €IUHOr0 TOCYIapCTBEHHOTO
HK3aMEHa M0 XHUMHH.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJICpKAHHUE, 0053aTEeIbHOE
JUIT U3YyYEHUS] B paMKax OTAEIbHBIX Mpoduieh, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNbHBIM JIUHUSM/pa3fiefiaM Kypca;

e J1aT MPUMEPHOE paclpejielieHne y4eOHOTrO BPEMEHH, PEKOMEHYyEMOro
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TMOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3y4eHUsl mpeaMera
Ha YTrIyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJbTAaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOU
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TakKKe C y4E€TOM OCHOBHBIX BHUOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

Ilo BceM Ha3BaHHBIM MO3ULHUAM B NIpPOrpaMMe MO XMMHUHU IPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpefeNaMH YCTaHOBJIEHHOM MpOrpaMMoil 10  XUMHH
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH CO/epKaHUsl y4eOHOro mpeaMera
«XuMHs» OCTa€TCs BO3MOXKHOCTH BbIOOpa €ro BapUATHBHOW COCTAaBIISIIOIICH,
KOTOpasi JOJKHA ONPEAENSIThCS B COOTBETCTBHMU C HAIPABICHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUenrtyaidbHbIMU mnojoxeHusMu OI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO OOyUEHHS Ha YpPOBHE CpEeIHEro oOmero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MPEEMCTBEHHOCTH €  MOCIEAYIOUIMM  3TaloM  IOJYYEHUS  XUMUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX M OpraHU3AIUSAX CPEAHETO MpodheCcCUOHATBHOTO
oOpa3zoBanusa. B 9Toil cBs3M wu3ydeHHE TMpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO HAa  PACIIUPEHUE W  YIIIyOJIeHWE TEOPETUYECKOW |
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
oOydYeHWsI, B TOM YHUCJIE C MEPCIIEKTUBOM MOCIEAYIOMEro MOTyYeHNUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax npodeccruonamsHOro oopazoBanus. Hapsiay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOrpaMMBbl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUs OOydyaromuxcs, Ha (OPMUPOBAHHE Y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHU pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMEIOIIHUX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitonuMu npeaMeTa «XuMus» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnudeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsax 0a30BOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMeTa.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHUuYecKass XHMHS» COCTABISET COBOKYIMHOCTh MPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHUM TOJy4YaeT OMNpeaeEHHOEe TEOPETHUECKOe OMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJI€HHOM YypOBHE H3Y4YEHHUS IpeaMera obecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0O0bEMA 3HAHUH O XUMHUUYECKUX
AJIEMEHTaX M CBOMCTBaX HMX COCJUHEHUN HA OCHOBE PACIIUPEHUS U YriayOJeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIIfii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUSI XMMHUUYECKOW KMHETUKU
U TepMmoauHaMuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepumoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aTOMa. XUMHUYECKasi CBS3b
OOBSICHAETCS C TOUKU 3PEHUSI DPHEPTEeTUUECKUX M3MEHEHUH npu e€ 00pa3oBaHUM U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUIIOB ~ peakiuil  jJomoyHseTcs  GOpPMHUPOBAHMEM  MPEACTABICHHH 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJTIU3E PACIIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI yNeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKkInu.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS M3YUCHHUSI IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHHE CMEXHBIC MTPEAMETHl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa ISl KJIACCOB XUMHUKO-(DU3UYecKOoro mpoduist O0binoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmeit xumuu. Ilpu
M3YUYECHUHM TpeAMEeTa B JAaHHOM Clly4ae akleHT OyJeT clellaH Ha OOIIHOCTb
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHEHMUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3a, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B COIEpKAaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Oronornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  ciayyae mpenocTaBisieTCss  BO3MOXHOCTb Il Oojee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM OpraHu3aluyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K NpPHUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMOUABI, OEJIKH, YIJIEBOJbI, HYKJICHUHOBBIC
KHUCJIOTBI U Apyrue. IIpm 3ToOM 3HaHUS O COCTaBE M CBOWMCTBAxX INpPEACTaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH Mpo1eccOB (POTOCUHTE3A, IbIXaHMs, MUILEBAPEHUS.

B mane ¢opMmupoBaHHS OCHOB HAayYHOIO MHPOBO33PEHHUS, OCBOCHMS
0O0IIIeHaYYHBIX METOJ/IOB MTO3HAHMS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW H3yYCHHE TpeaMeTa «XHMUsS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBSA3SAX C YYEOHBIMH TpEIMETaMH, BXOMSIIMMH B COCTaB
npeIMeTHbIX obnactell «EcTecTBeHHO-HAy4YHBIE MpeAMeThD», «MaremMaTtuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO U CpellHEero oOlIiero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a/1aueil MepBOCTENIEHHON 3HAYMMOCTH SIBIIA€TCA (hOPMHUPOBAHUE OCHOB
HAyKd XUMHU Kak O0OJIaCTU COBPEMEHHOTO €CTEeCTBO3HAHMS, MNPAKTHYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYyphl. Pemienue
ATOW 3a7aud Ha YIIYOJNEHHOM YPOBHE U3YYEHHS TMpeAMeTa Mperoiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUH B
CHUCTEME €CTEeCTBEHHBIX HAyK M €€ Beaylleil poiau B obOecrneueHUH
yCTOMUMBOrO  pa3BUTUS  4YeJOBEYEeCTBA: B  PELIEHUH  IpodiieM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHUs, B (HOPMHUPOBAHUHU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKA, a TaKXKe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHCTEMbl 3HAHHM, JIEKAIMIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XUMHHM, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHMH BEIIECTBA HA pAa3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJICKYJISIDPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTECKAHUS XHUMHUYECKHUX PEaKLIHM, O



XAMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMax, 00 00mux
HAyYHBIX PUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmupoBanue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKHUX 3HAHUW MJI OOBSCHEHUS
KITIOYEBBIX HJEH W TPOOJIEM COBPEMEHHOW XHWMHH, JJIi OOBSCHCHUS H
IPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XAMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHHEM U  TepepabOTKOM
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAYYHBIX  METOJaxX  IIO3HAHMS,
HEOOXOUMBIX I TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSCHCHUS XWMHYCCKUX SBICHUN, HMMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUUCCKON JCATEITHBHOCTH U MTOBCEIHEBHOM JKU3HH.

B rmuraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OOIIEero oOpa30BaHHS IPU H3yYCHHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJIICHUW MPHUPOJIBI,
yBaXEHUS K TIpolleccy TBOpYECTBA B OOJACTH TEOPETUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHIO W TIIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHOCTe oOydarommxcs, (OpPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BAHHIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHON JCATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPUPOOTOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPHI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESATEITbHOCTH.

OO6mIee 9nciIo 9acoB, MPETYCMOTPEHHBIX JJISl U3YYCHUS XUMUU Ha YTITyOJIeHHOM
YpPOBHE cpenHero obimero odpasoBanusi, cocrabmsieT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI. BaneHTHbIE BO3MOKHOCTH aToMma yIJiepoja. XUMHYEcKas CBS3b B
OpraHUYeCKUX COCAWHEHUSX. Tumbl THOpPUAM3ALMM aATOMHBIX opOuTaei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS ATOMHBIX oOpOUTalNel, G- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBs3b. CIOCOOBI pa3phiBa CBA3€l B MOJICKYJIax
opranndeckux BemectB. [loHsTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OpraHMYecKuX CcoeAuHeHUuN. MoJekynspHble U  CTPYKTYpHbIEe (DOPMYIIBI.
CtpykTypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpalléHHAs,
ckenetHass. M3omepus. Buubl wn3oMepuu: CTPyKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYeCKUX peaknui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O0Opa3llaMyd OpPraHWYeCKHX BEIIECTB M MaTepHallaMd Ha HUX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBaHWE W TOPEHUE), KOHCTPYMPOBAHHUE MOJEJIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['oMonornyeckuii psij amkaHoB, 001mas GpopMyia, HOMEHKIATypa U
N30MeEpHsl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKaHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTalied yriepoja, o-cBsizb. DuU3NUECKUE CBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKIMM 3aMEIICHUS, H30MEpU3allUu,
JNETUAPUPOBAHMS, TUKIN3ALNK, TUPOJIN3a, KpekuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil pajuKadIbHOIO 3aMEICHHUS.

Haxoxnaenue B npuponae. CriocoObl MOMyUeHUs] U1 TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudueckuil psja aakeHoB, obOmas GhopMyrna, HOMEHKIIATYpa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aiKeHOB, Sp°-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUHEHHUS, 3aMEIICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3alud U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJMYUYEHUSI U TPUMEHCHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (COnpspKEHHBIE, U30JIUPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMUUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKWHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaklUu  NPUCOCAMHEHUS,  AUMEpU3AlUU U
TpUMEPHU3ALNY, OKUCIEHUSA. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHI[EBYIO
TpOHHYIO CBs3b. KauecTBeHHBIC peakiiny Ha TPOMHYIO CBsA3h. CIIOCOOBI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30a. DU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJHKale, peakuuu MNPUCOCANHEHUS, OKUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpEe aJIKUIBHBIX PaTUKaIOB, KapOOKCHUIBHOM,
TUAPOKCUIIBHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUsT U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeQTsAHBIE ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHnHnblit yronb v mpoiykTsl ero nepepadoTku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DONEeKTPOHHOE CTPOCHUE TaJIOreHIIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu
3aMelIeHrs TajJjoreHa Ha TUIPOKCOTPYNIly, HUTPOTPYIY, [HAHOTPYIIY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEeUCTBUE IUTajlOT€HAIKAHOB C MAarHME€M U LHMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3NUeCKuX CBOMCTB YrIeBOJOPOJOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
peakiuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurnBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajius, B3aUMOJICHCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJOPOJIa B OPraHUYECKUX BEIISCTBAX, IMOJYYCHUE OTUJICHA W
U3Y4YEHHE €ro CBOWMCTB, O3HaKoMjieHHE C KoJulekuusiMu «HedTb» u «Yromby, C
oOpa3llaMM TUIacCTMacC, KaydykOB M PE3UHBI, MOJEIUPOBAHUE MOJEKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
MeTaHoJla M JTaHosa). ['omomoruueckuii psn, obmas Qopmyna, uzomepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OPraHMYECKMMHM M  HEOPraHMYECKUMHU  KHUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CITUPTHI. JIelCTBUE 3TAHOJIA U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHOroaTtoMHble CHOUPTHI — ATUJIEHIVIMKOAb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWCTBA: PEaKIUU 3aMEILCHUS, B3aUMOJEHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAa4eCTBEHHAs peakius Ha MHOr0aTOMHBIE
cupthl. [lpencraBneHne o MeXaHHM3ME PEAKIUH HYKICO(DHIBHOTO 3aMEIICHHS.
JlelictBe Ha opranu3M 4enoBeka. C(CrnocoObl TMOJAyYEeHHS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifpa. Pusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauecTBeHHble peakiinu Ha (eHos. TokcuyHOCTh (heHora.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHble cOeAMHEHUS — AJIbACTU]IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIEeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. Duznueckue CBOWCTBA albJIETUIOB U
KETOHOB. ~ XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHusi. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTU CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi dTepuduKauu, peakiuu C Y4YacTHEeM YTJIEBOJOPOJHOIO pajuKana.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHL. [loHSTHE O TNPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICIITHUX
KapOOHOBBIX KHCIIOT: CTE€apUHOBAs, MNAJIbBMUTHUHOBAS, OJICUHOBAS, JUHO/E8AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble >¢upbl. ['omonorudeckuii psna, oOmas dopmyrna, u3oMepus U
HOMEHKJIaTypa. PU3NYeCKne M XUMHYECKUE CBOWCTBA: TMAPOJIM3 B KUCIOW U
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION U menouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIIOT. JKUpPBI B IPUPOLE.

MpbL14 KaK CONU BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupuoo3a. Ou3nueckue CBOMCTBA M HAXOXICHHE B mpupoje. DOTOCHHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
rpynm, CIOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
JmakTo3a. BoccraHaBnuBaromme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuabl. [ 'uaponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmenenue. [lomucaxapuapl: kpaxmail,
[NIMKOTeH U 1emnonio3a. CTpoeHne MaKpOMOJEKyJd Kpaxmala, TJIMKOTeHa |
HEJUTI0NIO3bl.  PU3MUYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmalia: TMAPOJIN3, KAUeCTBEHHAas peaklus C HOJOM. XHUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M WX MPEBpAICHUI:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIOBOI'O CIIUPTA B albJETH] HAa PACKAIEHHOU MEIHOM IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHUPTAa AUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCHUIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMiepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), Bzaumoneiictrue
Kpaxmaja ¢ HOJOM, pelleHHUEe IKCIEPUMEHTAIbHBIX 3a7a4y mo TeMaMm «ChupThl U
¢denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPHIY.

A30Tcojep:Kanue OpraHudecKue coeIMHeHus.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUuecKue W apOMaTHYECKHE; IMEePBUYHBbIC, BTOPUYHBIE U TPETUYHEIE.
Crpoenue Momekys, obmas Gopmysa, u3oMepus, HOMEHKJIATypa U (U3UIECKUE
cBoicTBa. XMMHUYECKOE CBOWCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKAJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUA.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psana. CTpoeHwue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonydyeHue aHwIMHA W3
HUTPOOEH301A.

AmMuHokucnoTel. Homenknatypa u nzomepusi. OTaenbHble TPEACTABUTENN O
AMUHOKHUCJIOT: TJIMIUH, aJaHuH. Ousznueckue CBOHCTBA aMHHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT KaKk aM(OTEpPHBIX OpPraHUYECKUX
COCIMHEHUN, peaklusl TMOJUKOHJEHCAlUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIN3 NENTUIOB.

benku kak mnpupoansle monumepsl. llepBuyHas, BTOpUYHAS W TpPETUYHAs
CTpyKTypa OenkoB. XHWMHYECKHE CBOWCTBA OEIKOB: THAPOJIN3, JEHATYpaIlus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MPEBpaALICHUI:
pacTBopeHHEe OENKOB B BOJE, JAeHATypalusi OEJIKOB IMPU HarpeBaHHUM, LIBETHHIE
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepaiue OpraHWYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbBIE TOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHI, CPEAHSS MOJICKYIIIpHast



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHCHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETUIMETAKpWIAT, TOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTamueHOBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIIEKTPOTPOBOIAIINE MTOJUMEPHI, OMOopa3iaraeMblie OJIMMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmomnekyaspHod ¢GOpMysibl OPraHUYECKOrO COCIUHEHHS TI0
MacCOBBIM JOJIIM 3JEMEHTOB, BXOJAIIUX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJMYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POpMYIIbI
OpraHMYecKOro BEIIECTBA Ha OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBA3E€M MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 ximacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-
Hay4YHbIX TMOHSTUW, TaK M TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SIBICHUE, HAYYHBINA (aKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHHeE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WUYECKUE BEJIMYUHBI, €IUHUIBI HU3MEPEHUS], CKOPOCTb, SHEPrus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTtema, Ouocdepa, MeTadbOIHU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



doTocuHTe3, IBIXaHWE, OCNKH, YIIEBOABI, JKUPBI, HYKIEHHOBBIE KHCIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIIUBO.

Texnonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. ATOMHBIE opOouTanu. Kinaccudukaruss XuMUUeCKUX 3JIEMEHTOB (S-, p-,
d-, f-a;mementsr). PacmpeneneHue SIEKTPOHOB IO ATOMHBIM — OpPOMTAIISIM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO0—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.N. MenneneeBa. CBsA3b NepuoguyYecKoro 3akoHa u llepumogmyeckoil cUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIIOXKHBIX BELIECTB MO TpylmnaM U IepuojaM. 3JHa4YCHHE
nepuoanyeckoro 3akona /[[.M1. Menneneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JIMHA CBSI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTHble cBA3u. BogopoaHas CBs3b.
MexXMOoNeKyIsIpHbIE B3AUMOICHUCTBUS.

BasieHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. CocTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  [HIIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHHable pacTBOphl. [IpeacraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasl J0JIsl BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie u
HEHACBIIIEHHbIE PACTBOPBI, PACTBOPUMOCTh. KpHucTamioruaparst.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHHsSI MacChl BEHIECTB; 3aKOH COXPAHCHUS U TMPEBPAIICHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PGheKThl XUMHUUYECKUX PEaKIIHi.
TepMoOXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakunu. Katanus u Katain3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTnyeckas aucconuaius. CuwibHbie U cla0ble AJIEKTPOJIMTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHTpasbHas,
mienouHas. Bogopoaubiii mokasarens (PH) pactBopa. ['maponus coneit. Peaknuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuh.  CTeneHb  OKUCIICHUS.
Okucnurenb M BOCCTaHOBHUTENb. IIpomecchl OKUCIEHHWS UM BOCCTAHOBIICHHS.
Baxxneiime OKUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUe TMEePOKCHAAa BOJAOPOJAa B MPUCYTCTBUM KaTalld3aToOpa, MOJAEIH
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PEaKInii HOHHOTO 0OMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOLIBIO WHIAMKATOPOB, M3YYEHUE BIUAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuueckast XuMusl.

[Tonoxenne HemetraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemenToB [[.. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIHUS HEMETAIIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, pusndeckne M XMMHUYCCKHE CBOKMCTBA: PEaKIMH C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lanmorensl. Haxoxnenne B mpupoje, CocoObl MOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeme KUCIoOpoACOoaepKaIIUe
COoeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYECHHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlaGopaTopHble U NPOMBIIUICHHBIE CIOCOOBI MOJYYCHUS
Kuciopoaa. Ouznueckue U XMMUYECKHE CBOWMCTBA U MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpuUpoJe, CIOCOOBI MONy4eHUs, (unueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
ceprl(VI1). CepHucras u cepHas KUCIOTBI U UX coidu. OcCoOEHHOCTH CBOMCTB
cepHOU KUCIOThI. [IpuMeHenne cepol U €€ COEIUHEHNM.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObI MONY4YeHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COSMHECHUIN. A30THBIC YI00pEeHUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBorcTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI0OpeHUs.

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOIUQUKAIUY.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraeponoM. Okcua yraepoxa(ll), okcun yrimepoma(lV), yronapHas kuciiota u eé
cojii. AKTHBHPOBAHHBIN yroiib, ancopbOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IprMeHeHne MPOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJOM, U €T0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupojie, crocoObl MONydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemHusA(lV), kpeMHHeBasi KUCIOTa, CUIIUKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuognueckor cucrteMe XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OO1ime
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmiaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psif HanpspkeHud MeTawioB.  OOmme  crnocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anekTpomeramutyprusa. [lonsitue o koppo3uu MeTaisioB. CrnocoObl 3alIUTBl OT
KOppO3UH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3HUYECKHE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (QPU3NYecKue u
XUMHUYECKHE CBOWCTBA, MPUMEHCHUE IIPOCTBIX BEIIECTB W HX COCIUHEHUI.
XKeécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHESHUSI.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTauioB noOouHblx noarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIUTENbHBIE CBOMCTBA. [lonydyeHue u npuMeHeHrue Xxpoma.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenuss wMapranua(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coeauHeHuil. OKCumsl,
ruapokcuanl u conu xkenesza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHHUE xee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[Muuk: momydyeHue, (PU3MYECKHE M XHMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIAa U TUPOKCH/IA IMHKA, TUIPOKCOKOMILIEKCHI IMHKA. [IprmeHenue
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydeHre oO0pa3loB HEMETaIOB, ropeHue cepbl, ¢ocdopa, xenesa, MarHus B
KHUCIIOPOJIe, H3y4YEHHE KOJUIEKIMU «MeTamisl W CIUIaBbl», B3aUMOJECHCTBHE
[IEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BaHUE
BUJIEOMATEpPUAIOB), B3aUMOJICHCTBUE IIMHKA M KE€JI€3a C PACTBOpPAMHU KHUCIOT H
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM Ha HEOPTAHUYECKHUE aHUOHBI, KATHOH BOAOPOJa
U KAaTUOHBl METAJVIOB, B3aUMOJCHCTBUE THAPOKCHIOB AIIOMUHHUS W LUHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMam
«lanorensr», «Cepa u e€ coeguHeHUs», «A30T U QocPop M UX COCAUHECHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumum B oGecriedeHr yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4YHbIX METOJaxX NO3HAaHWS M METOAOJIOTMA HAy4YHOrO HCCIEAOBAHUS.
HayuHble mpuHIMIIBI OpraHu3alui XMMUYECKOTO NPOU3BOACTBA. [IpoMBIITIECHHBIE
crocoObl MOYYEHHUs BaXXHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnn SHEPreTUIecKoi 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCIMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MENULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
obOecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepusie cpenctsa. beitoBas xumus. [IpaBuiia
0e30MacHOr0 MCIHOJB30BAHMS MPENaparoB OBITOBOM XUMUU B TOBCEAHEBHOM
KU3ZHU.

XuUMHSI B CTPOUTEIHCTBE: BOXKHEUIIINE CTPOUTENbHBIE MaTepualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CENIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIE YI0OPEHUSI.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€pUasibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuainsl s 371eKTpoHUKH. HaHoTEXHOIO0THH.

PacuétHnie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WIM 00BEMY OJHOTO0 M3 YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00bEMa, KOJMYECTBAa BEIIECTBA) MPOJYKTOB pPEaKIMHU, €CIW OJHO U3
BEIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJWYECTBA BEIIECTBA) MPOIYKTA
peakiuu, €ciau OJHO W3 BEUIECTB JIAHO B BHUJIE pacTBOpa C OIPEAECIEHHON
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JIOJM W MOJSAPHON
KOHICHTpPAllMM BEIIECTBA B PACTBOPE, MOJH BBIXOJA NPOAYKTAa PEAKIUUA OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmuzanus  MEXNOpeIMETHBIX  CBS3€H TPU  HU3YYEHHH OOmed u
HEeOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBIsIETCS Yepe3 UCIMOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHSATHH, MPUHATHIX B OTAEIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61mue ecTeCTBEeHHO-HAYUYHBIE IMMOHATHS : SIBJICHHE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJW3, CUHTE3, KiacCU(HKaIMs, NEPUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

®usuka: wmarepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHWE BEIIEeCTBA, HJIICATBHBIN Tas,
¢du3nUecKre BEIMYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHSI, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTabonm3M, MaKpo-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITIOTOK DHEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIC UCKOTAEMBbIE, TOTLIUBO,
pecypcesl.

TexHonorus: XUMU4YeCKass MPOMBIIUIEHHOCTb, METAJUIYPTHsl, CTPOUTEIIbHBIE
MaTepHUaibl, CENbCKOXO35MCTBEHHOE MPOU3BOJICTBO, MHUILIEBAs MPOMBIILICHHOCTb,
dapmarieBTHUECKAS MIPOMBIIUIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



mnpernaparoB, IMPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, JSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA YTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMMHUCS POCCUMCKOM TpaKJaHCKOM HJAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTA ¥ CAMOONPEIEICHUIO; HAIMYME MOTUBALIMM K
0oOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD LIENIU U CTPOUTH
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeSTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIHbHOCTH
oOydaromuxcs B MpoLecce pealn3aluu 00pa3oBaTeNIbHON JESTEIBLHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M IMpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIbHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PELICHUH Y4YEOHBIX M MO3HABATEJbHBIX 3ajay, BBIMOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W NPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMEeHThI IPYTUX IpU aHAJINW3€E Pa3IMYHbIX BUAOB YU€OHOU JNESTENbHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAy4YHOMY HAacJIEIUIO
OTECUYECTBEHHON XMMUM;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
NPWIOKEHUS] XUMUHM, OCO3HAHUS TOrO, 4YTO [JAHHbIE HAyKH €CThb pe3ylbTaT
JUINTETIbHBIX ~ HAOMIOACHHWH, KpPOMOTJIMBBIX 3KCHEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/1a YYE€HBIX U MPAKTHKOB;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e mH(OpMalMKU O MEPEOBLIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CB3aHHBIC C XUMUYECKUMU SIBICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIECH ¢
MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS TOCJIEACTBUMN
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS IIEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIroIcHUsT TIpaBUJI O€30MacHOro oOpallleHWs C BeIleCTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NOHUMAHMSI UEHHOCTH TMPaBUJI HWHIAWBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (YNOTpeOsaeHUs
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
JESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM ©  JAPYTUX  BUIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B PEIIEHUU MPAKTUYECKUX 3a]ad
COIMAIbHOM HAIIPaBJIEHHOCTHU (B paMKax CBOErO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCuil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOpY HHAMBUAYAIbHON TpPaeKTOpUH
oOpa3oBanus, Oymymieil mpodeccnn W peanu3aniil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH I1€JI€CO00Pa3HOT0 OTHOIICHUS K MPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMUS )KM3HU HA 3eMIIE;

MMOHMMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJjieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JOCTIKEHUN XUMHUHU s
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejie, YMEHHUsI MPOTHO3UPOBATh HEOIArONPHUATHBIC SKOJIOTHYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeATeNIbHOCTU HKOJIOTUUECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(pobuu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPYKArOIEeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MpoOIeM COXpaHEHUsI
IPUPOJHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
OUMBWIN3ALUMNA: B €€ T'yMaHUCTUYECKOW HAIpaBICHHOCTH W Ba)XHOM pOJIM B
CO37aHMM HOBOM 0a3pl MaTepUaIbHOM KYJIbTYpbl, B pEUICHUU TI00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IYHEPreTUUYECKOMH,
MUIIEBOM W SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00ECTICUCHUH
YCIIOBUN YCHEIIHOTO TPYJa M 9KOJOTHYECKH KOMGOPTHON KU3HU KAKIOTO HiieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, UCIOJBb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh
MOJIy9aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa H
MIPOUCXOMAIINX B HEM M3MEHEHUI, YMEHUS JIeJIaTh 000CHOBAaHHBIC 3aKIIFOUCHUS HA
OCHOBE HAayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU IESITENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuyHbIX cdepax npodhecCHOHaATbHOM
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTaTbl OCBOEHUS NMPOrpPaMMbl 0 XMMHUM Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAayYHbIC MOHITHUS, OTPaKaIolIre
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTEMA, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIe0BaHNE, HAOIIOIEHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaBaTENbHbIC, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W YHHUBEpCAJIbHbIC Y4COHBIC
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIEe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIbHBIMM, KOMMYHHUKATUBHBIMH U  PETYJISATUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
TOCTH>KEHUS, COOTHOCUTD PE3YJIbTAThI AESTEIBHOCTH C TOCTABIECHHBIMHU LIEIIAMU;

UCIIOJIB30BaTh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU TMOHSITUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATUS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU Uil KIACCU(UKAIMK BEIIECTB W
XUMHWYECKHUX PEaKIUi;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBSA3M MEXKAY HU3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE pACCYXKJEHHUS (MHAYKTUBHBIE, JI€NYKTHUBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMaTPUBAEMBIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOBI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpHU PEIICHUU Y4YEOHBIX IMO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKHUX
peaxkuuu;

dbopMynTUpOBATH LM U 3a]Ia4l UCCIIEIOBAHMS, UCIIOJIH30BATh MOCTABICHHBIE
U CaMOCTOSITEIBbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCcTBE HMHCTPYMEHTA
MO3HAHMS M OCHOBBI JUIsi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJO0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ysbrar, (PopMyJIUpOBaThH
0000ITIEHNS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATeIIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPOpManuu (HAy4HO-
NOMyJsIpHAsl JIUTepaTypa XHMHUYECKOrO COJEpXKaHUs, CIPAaBOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO Pa3TUYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOJABI MPH MOUCKE U
orbope wmHpOpMAIMK, HEOOXOAMMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  TIpelCTaBICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCcTBE CpeACTBA Mpu paboTe ¢
XAMHYECKOW WHPOpMANMEH: NPUMEHITh MEXNpeaMeTHble ((hu3udeckue u
MaTeMaTUYEeCKre) 3HAKU ¥ CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI B X0J1€ JUAT0Ta U/ MU
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCaJIbHbIe y4eOHbIE 1eHCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4EeOHBIX M MCCIENOBAaTEeNbCKUX 3a/ad, BbIOMpaTh Haubosee
3G (eKTUBHBIN crnoco0 HUX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE camMoOaHalu3a u
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yIIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHWM, BHUIIBI JEATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHWW B PA3NMUYHBIX YUEOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYaIIUsIX, CBA3aHHBIX C XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHBI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMUSI»
OTpaXKaloT:

c(hOpMUPOBAHHOCTh NPEACTABICHUIN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B OOECIEUEHUH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JJaHUU HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU palMOHAILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U TIPUPOHOM CpEJIe;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIOIINE MOHSATUS — XUMUUYECKUHN JIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka atoma, S-, P-, d-aToOMHBIC OpOWTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alus aTOMHBIX OpOuWTanei, WOH, MOJEKYyJa,
BaJICHTHOCTb, DJIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YTIEPOIHBIN CKeNeT, (DYHKIIMOHAbHAS
Tpylmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJIepIKaIllie OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIUHEHUS; TEOPHH, 3aKOHBI
(nepuonuueckuit 3akon J[. M. MenneneeBa, Teopus CTPOCHHSI OPraHMYECKUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
M TPEeBpallleHus] HHEPrUd TMpPU XUMHYECKUX pPEaKluAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XUMHUHM, MUPOBO33pPEHUYECKHE 3HAHUS, JEKalllhe B OCHOBE
NOHUMAaHUS TPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MpeICTaBIeHUS
0 MEXaHM3MaxX XUMUYECKUX pEeaKIHi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3AUMHOM BIIMSSHUM aTOMOB U TPYIII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexThl, opueHTanThl | 1 Il pona);
(akTONOTrNYEeCKUEe CBENEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YelIOBeKa, OOMIMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, HWCIOJIb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMECHH:

UCII0JI30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PACKpPbIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUA  TOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTAaBIICHUS WX TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUIA;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WLIIOCTPAIuU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAIC)KHOCTh HU3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB MO HMX COCTaByY U CTPOCHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne COCIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u nmpuBoAuTH TpUBUAIBHBIE HA3BaHUS JJIsl OTIAEIBHBIX
MpeJCTAaBUTENICH OPraHMYECKUX BEHIECTB (ITHJICH, alleTHIICH, TOJIYOJ], TJIUIEPUH,
STUJICHTIIUKONb, (EHOJ, (QOpMaNIbJICTU/, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJI0Ta, CTEApUHOBAs, OJICMHOBAs, TATbMUTUHOBAS KHUCJIOTHI,
TJIMIUH, aJlaHWuH, MajabT03a, (PpyKTO3a, aHWJIWH, TUBUHUI, U3OIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHeE);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEIACIATh BHJ XUMHUYECKOH CBS3M B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs W HOHHAs CBsI3b, G- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSTH IIOJOXKEHUS TEOPHH CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHUYECKHX BEIIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJIKaJINEHOB,
QIKUHOB, AapOMATHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MIPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUH U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- W TOJIUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETHMYECKYI0  CBSA3b  MEXJIYy HUMU  YpaBHEHUAMH
COOTBETCTBYIOIIUX XWMUYECKHX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHS TOJATBEPX AaTh Ha KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHHM OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3H), B3AUMHOTO BIIUSIHUAS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAThH UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH W
MPaKTUYECKOE IPUMEHEHHE TPOTYKTOB MepepabOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, N3MEPEHNUN, MOJCIHUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3YyYECHUSA
CBOMCTB BELIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHUII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU APYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(hOpPMUPOBAHHOCTh YMEHMM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenuYuH (Macca, OOBEM Tra30B, KOJIWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMysbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JOJIIM XHMUUYECKUX DJIEMEHTOB,
IIPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
C TIO3MIMH  DKOJIOTMYECKOW  Oe30MacHOCTH  IOCJIEACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIIOJb30BaTh MOJYUYEHHBIC 3HAHUS [JIS IPUHSITHS TPAMOTHBIX PEIICHUN
npo0JieM B CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (IMOJyYEHHE W M3YYEHHUE CBOWCTB OPraHUYECKHUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30macHOro OOpallleHHs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O00OPYIOBAHHUEM,
dbopMynupoBaTh Ielib HCCIENOBAHUSA, TNPEICTABISATh B pa3audyHOl ¢dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOMI0IaTh MpaBUJIa DKOJIOTHYECKH IIe1eCO00pa3HOro TOBEACHUS B OBITY H
TPYAOBOM AEATEIIBHOCTU B LENSAX COXPAHEHHsSI CBOETO 30POBbs, OKPYXKAIOLIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONpPeAECIEHHBIX OPTAHNYECKUX BEIIECTB, NOHMMas cMbIci nokaszarens [1/1K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHUH: OCYIIECTBJIATH IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATH XUMHUYECKYI0 MH(OpMAIHIO, nepepadaThiBaTh €€ U HCIOJb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOECHHS Kypca «OOIas M HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHMI MPUPOJBI, O MECT€ U 3HAUYCHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJU B OOECIEUEHUU YCTOMYHMBOIO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaIOB, HOBBIX
UCTOYHUKOB DHEPTHH, B OOCCIEUEHUU DPAIMOHAIBHOTO MPUPOOMNOJIH30BAHMS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIME TMOHATHUA — XUMHUYECKUM DJJIEMEHT, aToM, SJIpO aroma,
M30TOIIBI, JJIEKTPOHHAs 0000YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXJAEHHOE COCTOSIHUS aToma, THOpuUaM3alds aTOMHBIX OpOuWTaneil, WoH,
MOJIEKYJIa, BaJIEHTHOCTb, JJEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCICHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJHAsA),
KpUCTAJUIMYECKAsd pEIIETKA, XHUMHUYECKas peakuus, pPacTBOpP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOIAAINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU d(PdeKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON pEeaKIUi, XHMUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHUSI AIEKTPOJUTHUYECKON AUCCOLMAIMU, TEPUOAUUYECKUN
3akoH J[.11. MenaeneeBa, 3aKOH COXpAaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALCHUS SHEPTUU MPU XUMUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBA
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUI S3bIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XMMHUYECKHX  SABIICHUWA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaxX XHUMHUYECKHX
peakiui, TEPMOJUHAMUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTIX  UX
MNPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX U JTUCIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAaX, COCTaBE, NMOJYYEHHH M OE30MacCHOM
WCTIOJIb30BAHUY Ba)KHEUIIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NEATCIBHOCTA  4YEJIOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX PEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUHA XHMHUUYECKHX  PpEaKIHil,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACINISITh BaJCHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUMNA KPUCTAUIMYECKOW peméTku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyroliux BeIIeCTB, TEIUIOBOMY 3(P(HEKTy peakiuu, U3MEHEHUIO
CTETIEHEeW OKHCIICHHS DJIEMEHTOB, OOpPaTUMOCTH, Y4YacTHIO Karajlu3aTtopa H
JIPYTHUE); CAaMOCTOSITEILHO BBIOUPATh OCHOBAHMSI U KPUTCPUM IS KIacCUDUKAIINH
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI IEPHOUYECKOTO 3akoHa Jl.
N. MenpeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHMI: XapaKTEepH30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB IME€PBOrO—YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.1. Menpeneena, HCTIONIB3YSI MOHSTUSA
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKUX DJIIEMEHTOB U HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BEILIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MIOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIIMA TTOCPEJICTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX pEaKIui; peakuuii MOHHOro OOMEHa MyTEM COCTABICHUS HMX MOJHBIX U
COKpAIlIEHHBIX  HWOHHBIX  YPAaBHEHWUW;  pEAKUMM  THUAPOIM3A;  peaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTb YMEHHUS OOBSCHATh 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUi C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHUMHYECKOM peaklud B 3aBUCUMOCTH OT Pa3IMYHbBIX
(bakTOpOB, a TaAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSTHUEM
BHEWIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3HOCTh
NPUMEHEHHS] HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HayYHOTO
MO3HAHMS SIBJICHUN TIpUPOJbl — HAOMIOICHUE, HU3MEPEHHUE, MOCIUPOBAHUE,
AKCTIEPUMEHT (peanbHbIN U MBICICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHUS PUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U g OOBSICHEHUS] XUMHUYECKUX SBJICHHM, HMEIONIMX MECTO B MPHUPOJE,
MPaKTUYECKOU JIeATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJIATh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MNOHSATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSITUM «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJIAPHAsT KOHLIEHTPAIUS»;
MAaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO A dekra
peakiuy; 3HaYeHUsT BOJOPOJHOTO IMOKa3aTessl PacTBOPOB KUCIOT W IIETOYeH C
M3BECTHOW CTETEHBIO JHUCCOIMAINM;, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
NPOJYKTa PeaKIfH, €CIU OJHO M3 MCXOJHBIX BEIIECTB /IaHO B BUIE pacTBOpa C
ompeeIEHHOW MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONMpEIeICHUE
Cpelbl PacTBOPOB BEIIECTB C MMOMOIIBI) HWHIWKATOPOB, H3yUYECHHE BIUSHUSA
pa3iuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3adad 1o TeMam «Mertamisy u  «Hemeramnel») c
coOmoIeHneM TpaBuil 0€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueM, (QOpMyaupoBaTh Ie€Jb HCCIEIOBaHUS, MPEACTABIATH B
paznuuHoON QopMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATH U OIEHUBATH HX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHHI: COOIOAATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C HHCTPYKIUSMU MO BBIMOJHEHUIO Ja0OPATOPHBIX XUMHUUYECKUX
OMBITOB, JKOJIOTHYECKH II€JE€COO00PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHON
Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOrO Pa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3Mbl ONMPEACIEHHBIX HEOPTraHMYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B PA3IMUHBIX UCTOYHHKAX (HaydHasi U yueOHO-Hay4dHAas
auTepaTypa, cpeAcTBa MaccoBoi uHbopmanuu, UHTepHET U Apyrue), KPUTHIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadarpiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS OpTaHNYECKUX coequHeHn A. M 8 bubnmorexa LIOK
' P P o https://m.edsoo.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YrIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' HUKJIOATKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edso0.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHB) https://m.eds00.ru/d69df650
24 [IpupoiHbIE HCTOYHUKH YTIIEBOIOPOIOB U HX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
2.5 ["anmoreHnpou3BoIHBIEC YTIEBOIOPOIOB 4 1 Eg:g;;f;igﬁ};w df650
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
bu6mmoreka [JOK
3.1 ) 11 1
Crupret. detos https://m.eds00.ru/d69df650
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https://m.edsoo.ru/d69df650

KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK
3.2 keToHbl. KapOoHOBBIC KUCHOTHL. CIOXKHBIC 21 htts://m.edso0.ru/d69df650
a¢upsl. XKups
bubmmoreka [{OK
33 YraeBOzE! | https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
bubmmoreka [{OK
4.1 AMUHBI. AMHUHOKHUCITOTHI. benkn 12 https://m.edso0.ru/d69df650
Hroro mo pazgeny 12
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeUHEHUS
5.1 BricokoMoIeKyIsIpHBIE COSTMHEHUSI 6 bubmorexa [TOK
' YIAp A https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
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11 KVIACC

KoamuecTBo 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproanueckuii 3aKoH
P pHOA bubmmoreka [IOK
11 u [lepnoanueckas cuctema XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemeHToB JI. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue bubnuoreka [IOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1. X 1 1
3 HMITHECKHE peariin d 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
CMETAILIEI https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 Meranet 23 1 2 https://m.edsoo.ru/2dd5724
Utoro mno pazneny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertoasl 1103HaHUS B XUMHUHU. XUMUS U 9 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosunyecTBo yacos
Nen/m | Tema ypoka Konrpoabubie | IlpakTuyeckue
Bcero
padoTsbI padoThI
1 [IpenMer u 3HaYEHUE OPraHUYECKON XUMHUHM, PEICTABIECHUE O 1
MHOT000pa3nuy OPraHUuYECKUX COCTMHEHUM
9 DIEeKTPOHHOE CTPOEHHUE aToMa yriiepoia (OCHOBHOE U BO30OYXIEHHOE 1
coCTOstHUS). BasieHTHBIE BO3MOXKHOCTH aTOMa yriiepoaa
3 XUMHUYECKasi CBSI3b B OPraHUUECKUX COCTMHEHUSIX. MeXaHU3Mbl 1
00pa30oBaHUs KOBAJIEHTHOM CBSI3H, CIIOCOOBI pa3pbiBa CBs3EH
4 Teopus crpoeHust opranndeckux coequaennii A. M. byriieposa 1
5 Bunel n3omepun: CTpykTypHas, IpOCTPAaHCTBEHHAs. DJIEKTPOHHBIE 3 (PEKTHI 1
B MOJIEKYJIaX OpPraHMYeCKUX COEIUHEHHM
5 [Ipencrasnenue o Kiaccuukanuu U cucTeMaTHuecKasi HOMEHKIIaTypa 1
(IUPAC) oprannuecKux BEIIECTB
Knaccudukanus peaknuii B opraHu4ecKOrd XUMHUH
CucremaTu3zanus 1 00001IeHNe 3HaHUN TI0 TEME
9 AJKaHBI: TOMOJIOTHYECKUI psijl, oOuias popmynna, HOMEHKIATypa u 1
M30MepHsl, IMEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSCHUE MOJIEKYI
10 Ou3nyecKue U XUMHUYECKHUEe CBOMCTBA alIkaHOB 1
1 Haxoxnenue ankaHoB B npupoje. CriocoObl Moay4eHus U IpUMEHEHHE 1
AJIKaHOB
12 Huknoankansl: o0mas popmyna, HOMEHKIATypa U H30MepHs, 0COOCHHOCTH 1
CTPOEHUS ¥ XUMHUYECKHUX CBOMCTB, CITIOCOOBI IOMYyIEHHS U IPUMEHEHHE
13 Pemenune pacu€THbIX 33724 Ha ONpeAeTICHIEe MOJIEKYISIpHON (hOopMYyIIbI 1




OPraHU4eCKOTO BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJAIIMX B ero cocras. Cucremarusanusa U 0000IeHe 3HAHUHN 110 TEME

AJIKEHBI: TOMOJIOTHYECKHIA psijI, oOmas popmyina, HOMEHKIATYpA,

14 AIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHUE MOJIeKyln. CTpYKTypHas U IUC- 1
TpaHC-U30MEPHS ATTKEHOB

15 DuU3NYECKUE U XUMUYECKUE CBOMCTBA aJIkeHOB. [IpaBuino MapkoBHUKOBa

16 CriocoOpl nostydeHus: 1 IpUMEHEHUE AJIKEHOB

17 [IpakTnueckas padora Ne 1 nmo teme "lIlosyueHue 3TuaeHa U U3y4eHUE €ro 1
CBOMCTB"

18 Pemenue pacuéTHBIX 3a7a9 Ha ONPeICTICHIE MOJICKYISIPHON (hOPMYJIBI 1
OpPraHWYECKOTO BEIIeCTBA

19 AJKaJIMEHBI: CONMPSHKEHHBIC, H30JUPOBAHHBIC, KYMYJIHPOBAaHHBIE. 1
OCOOEHHOCTH AIIEKTPOHHOTO CTPOESHHUSI

20 XHUMHYECKHE CBOMCTBA COMPSKEHHBIX TMECHOB

21 CriocoObl MoTy4eHHsT ¥ TPUMEHEHNE aTKaTuECHOB
AJIKWHBI: TOMOJIOTUYECKHM psl, oOmias opmyrna, HOMEHKIATypa,

22 AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, (PU3UIECKIE 1
CBOMCTBA

23 XUMUYECKHE CBOWCTBA AJIKMHOB 1

24 KadecTBeHHBIC peakiiy Ha TPOMHYIO CBS3b 1

25 CrniocoObl nostyyeHus U NPUMEHEHUE aJIKUHOB 1

26 Pemenue 3aaa4: pacy€Tsl O ypaBHEHUIO XUMHUYECKON PEeaKINU 1

27 Cucremarusanus 1 0000IeHIE 3HAHUHN 110 TEME 1
ApEHBI: TOMOJIOTUYECKUH psifl, 0011ast popmyna, HOMEHKIATYpa.

28 DNEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOSHUE MOJIEKY O€H307a U TOJIyoJIa, 1
ux usuveckue cBoiicTBa

29 XVMUYECKUE CBOMCTBA aPEHOB: PEAKIINH 3aMEIICHUS 1




XuMHU4YECKHE CBOMCTBA ApPCHOB: pCaKIU MPpUCOCINHCHUSA, OKUCIICHUC

30
rOMOJIOTOB OeH30J1a

31 Oco0eHHOCTH XHMHYECKUX CBOWCTB CTHPOJIA

39 Pemenue pacuéTHBIX 33729 Ha ONPEACTICHIE MOJICKYISIPHON (hOPMYJIBI
OpPraHWYECKOTO BEIICCTBA

33 CrniocoOblI moTy4eHHs 1 IPUMEHEHNE apeHOB

34 I'eHeTnyeckas CBA3b MEKIY PA3IMIYHBIMH KJIACCAMH YTIICBOI0POIOB

35 Pacu€tel o ypaBHEHUSAM XUMHUYECKUX peakiuii. CucTteMaTu3anus u
0000111eH1e 3HaHU 110 TeMe

36 [Tpupomusrii ra3. [lonyTHble HETIHBIC Ta3bI

37 KamMmeHHbIH yroib ¥ MpoayKTHl €ro nepepaboTKu

38 Hedtp u ciocoOs! e€ nepepadboTku. [IpumeHeHrne npoykToB nepepadboTku
HedTH

39 I'enetnueckas cBs3b MEXKIY Pa3IMYHBIMU KJIACCAMH YTJIEBOJI0POJIOB

40 lNanoreHonpon3BoAHbBIE YTIIEBOAOPOIOB: 3JIEKTPOHHOE CTPOCHUE; PEAKIINU
3aMelleHus TajJoreHa

41 JelicTBue 1IeI04€il HA TAJIOTEHITPOU3BOAHbIE. B3anuMoaenicTBue
JUTajJoreHaJIKaHOB ¢ MarHWeM U IIMHKOM

42 Cucremaru3zanus 1 00001IeHUE 3HaHUH 110 pazzeny "Yrieroaopoas"”

43 KontponbHas padota o Teme "YriieBo1opoasr"
[IpenenbHbIE 0THOATOMHBIE CITUPTHI: TOMOJIOTHYECKH psif, 00mas popmyina,

44 CTpOEHHUE MOJIEKYI, U30MEpHsl, HOMEHKJIAaTypa, Kiaccuduxarus, Guandeckue
CBOMCTBA

45 XUMUYECKUE CBOMCTBA MPENIENbHBIX OJHOATOMHBIX CTUPTOB

46 CriocoOblI mosTydeHus: ¥ MPUMEHEHHE OJTHOATOMHBIX CIIUPTOB

47 [IpocTeie 3¢upsl: HOMEHKIIATypa U H30MepHs, 0COOEHHOCTH (PU3MUECKUX U

XHMHUYECKHUX CBONCTB




MHoroaToMHBIC CIIUPTLL: 3TUJICHIIJIMKOJIb U INIMICPUH, UX (bPIBI/ILICCKI/IC u

48 . 1
XHUMHYECKHE CBOMCTBA

49 CriocoObI MOJTydeHUsT ¥ TPUMEHEHHUE MHOTOATOMHBIX CITUPTOB 1

50 DeHo: CTpOCHHE MOJICKYIIBI, Pu3ndeckue cBolicTBa. TOKCHYHOCTD (heHoITa 1

ol Xumudeckue cBoicTBa (heHosa 1

52 CriocoObl nostydeHus: U npuMeHeHue ¢eHosna 1

53 [IpakTnueckas padota Ne 2. Pemenune skciepuMeHTalbHbIX 33]1a4 [0 TEME 1
"Criuptsl U heHobI"

54 CucreMaruzamus 1 0000IIeHNEe 3HAHUN 10 TEME 1

55 AJBJIETHIBI ¥ KETOHBI: 3JICKTPOHHOE CTPOSHUE KapOOHMIILHOM T'PYIIITHI; 1
TOMOJIOTUYECKHE PAJIBI, 001Ias popMyiia, M30MepHrsi U HOMEHKIIATypa

56 AJNBJIETHIBI M KETOHBI: (PU3NICCKIE CBOMCTBA; PEAKIIMH ITPUCOCTUHEHIS

57 Peakiuu oxkucIeHHS 1 KQYECTBEHHBIC PEAKIIMH aJTbJICTHI0B U KETOHOB

58 CrocoObI MoTy4YeHUs albJACTUIOB U KETOHOB

59 OaHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIOThI, 0COOEHHOCTH CTPOCHHUS 1
UX MOJIEKYJ

60 N3omepus 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT, UX (PU3NYECKHE CBOMCTBA

61 XUMUYECKUE CBOMCTBA MPEIENbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHUCIOT

62 Oco0EHHOCTH CBOWCTB MYPaBbUHON KHCIOTHI. MHOTOOOpa3ue KapOOHOBBIX 1
KHCIIOT
Oco0eHHOCTH CBOICTB: HETIPEAETbHBIX M ApOMATUIECKIX KAPOOHOBBIX,

63 TUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBuTenu BhICIINX 1
KapOOHOBBIX KHUCIOT

64 ITonsiTue 0 MPOU3BOJHBIX KAPOOHOBBIX KUCIOT

65 Crnioco6bl nosTyyeHHs 1 IpUMEHEeHHEe KapOOHOBBIX KUCIIOT

66 CrnosxHble 3(hUpBl: TOMOJOTHYECKUH psifl, 001Iast popmyna, u3oMepus u 1

HOMEHKJIaTypa




67

Du3nYeCKue U XUMUIECKHE CBOUCTBA YPUPOB

Pemrenne pacy€THbIX 3aa4: 110 YPABHEHUIO XMMUYECKON PEaKLUU, Ha

08 OTpeJieNIeHUuE MOJIEKYIIPHON (POPMYJIbI OPraHUYECKOrO BEIECTBA

69 [Ipaktudeckas padora Ne 3. Pemenue skcriepuMeHTaNbHBIX 331a4 110 TEMe
"KapOonoBbie kucioTsl. CiioxHbie 3pups"

70 XKupsl: cTpoenue, pusnueckue 1 XMMUYECKUE CBOWCTBA (TUIPOIIH3)

71 Oco0eHHOCTH CBOMCTB JKHUPOB, COJIEPKAIINX OCTATKU HENPEIEIbHBIX
KHUPHBIX KUCITOT. JKHUPBI B IpHpOIe

7 MBpl1a Kak COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE JeHCTBHE.
[Tonsarue o cuaTeTHYEeCKUX Moromux cpencreax (CMC)

73 ['enetnueckas CBs3b YIriI€BOAOPOJIOB U KHCIOPOACOAEPKAIIUX OPraHUYECKUX
BEIECTB

74 Pacuérel o ypaBHEHUSIM XUMUYECKHUX PEAKIUN

75 CucreMaruzanys 1 0000IIeHNEe 3HAHUN 10 TEME

76 OO6mras XxapakTepuCTHKA YTIIEBOJIOB U KilaccuuKaius yriieBo10B (MOHO-,
TV~ ¥ TIOJTUCAXaPHU/IbI)

77 MoHocaxapusl: Gpu3nuecKre CBOMCTBA U HAX0XKIEHHE B IPUPOJIE

78 [IpuMeHeHue III0K03bl, €€ 3HAYCHHUE B )KU3HEAEATEIIbHOCTU OpraHu3Ma

79 Jucaxapuipl: caxapo3a, MaJlbTo3a U JlakTo3a. Haxoxxaenue B npupose u
IIPUMEHEHHE AUCAXapUIOB

80 [Tonucaxapuapl: CTpOEHUE MAaKPOMOJIEKYJI, (pr3nUyecKre U XUuMUYECKUe
CBOICTBA, IPUMEHEHHE

81 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Perienne pacueTHbIX 3a/a4 Ha ONpeeIeHHuE J0JIM BBIX0a MTPOIYKTa
peakuuy OT TEOPETUIECKH BO3ZMOKHOTO

83 CucremaTu3aius U 0000IIeHHE 3HAHU [0 pa3eny

84 KonTtponpHast padota no Teme "Kucnopoacoaeprxaine opraHu4eckue




coequueHus"

AmuHBL: KTaccu(UKamms, CTPOSHUE MOJIEKYJ, o01as Gpopmyiia, uzomepus,

8 HOMEHKJIaTypa U GU3HUYECKUE CBOMCTBA

86 XUMHUYECKUE CBOMCTBA ann(PaTHIECKUX aMUHOB

87 AHUIUH: CTPOCHHUE aHWJIMHA, 0COOEHHOCTH XUMHYECKUX CBOMCTB aHWJIMHA

88 CriocoObI oNTyYeHHst 1 IpUMEHEHNE aln(paTuIecKuX aMUHOB

89 AMMHOKHUCIIOTHI: HOMEHKJIATypa ¥ u30Mepusi, GU3nuecKre CBONCTRA.
OTtnenbHBIC IPEACTABUTENHN (l-aMHUHOKHUCIIOT

90 XUMHUYECKHE CBOMICTBA aMUHOKHCIIOT, NX OMOJOTrHYECKO€e 3HAYEHHE
aMUHOKHCIIOT. CHHTE3 U THIAPOJIU3 TIETITUJIOB

91 benku kak npupoHbIE TOJUMEPDI; CTPYKTYPBI OETKOB

92 XHUMHUYECKHE CBONCTBA OCIIKOB

93 A3oTcoiepKaIre reTepouruKInIecKne coequuenns. HyknennoBbie
KHCIIOTBI: COCTaB, CTPOCHHE U OHOJIOruuecKas poib

94 [TpakTrueckas padota Ne 4. PereHue sKCriepuMeHTAIBHBIX 33/1a4 10 TeME
"A3zoTcoaepkanme OpraHn4eckue CoeTMHEHUs "

95 [IpakTrueckas padota Ne 5. PereHue skcriepuMeHTaIBHBIX 33/1a4 10 TeME
"Pacrio3HaBaHue OpraHMYEeCKUX COCTUHECHUI"

96 KonTtponbHas padoTa o teme "A30Tcoaepkalire OpraHndecKue
coequHeHus"

97 OcHOBHBIE IOHATHSA XUMHUH BHICOKOMOJIEKYJISIPHBIX COCTMHEHUIN U METOIbI
WX CHHTEe3a —II0JIMMEPHU3alis U MOJTUKOH ICHCAIHS

98 [Tnactmaccel. YTunuzanus u nepepadoTka MiacTuka

99 DnacToMephl: HATYpaJbHbI CUHTETUYECKHE KayuyKHu. Pe3rna

100 BosnokHa: HatypanbHbIe, HCKYCCTBEHHBIE, CUHTETHUECKHE. [lonMepsl
CHELUAaJIbHOTO HA3HAUCHUS

101 [IpakTuueckas paborta Ne 6. Pemenne skcriepuMeHTaIbHBIX 3a7a4 10 TeMe




"PacriozHaBaHue I1acTMacc 1 BOJIOKOH"

102

O060011IeHNe U cUCTeMAaTH3aIHs U3YYEHHOTO MaTepHaa 1o TeMe
"BbicOKOMOJIEKY S pHbIE COeTMHEHUS"
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11 KVIACC

KoaundecTBO 9acoB

Ne Tema ypoka Konrpoabubie | Ilpakruyeckue
n/n Bcero
padoThI padoThI

1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH dJIeMEHT. M30TOIbI 1

2 CrpoeHue 3JIeKTPOHHBIX 000JI04EK aTOMOB, KBAHTOBBIE UKCIa 1

3 Kraccudukaruss XuMUUECKHX IEMEHTOB (S-, pP-, d-, f-3emMeHThI) 1

4 Pacnipenenenue >eKTpOHOB IO ATOMHBIM OPOUTAIISIM 1

5 DNeKTpOHHBbIE KOH(PUTYpAITUU aTOMOB 3JIEMEHTOB B OCHOBHOM 1
BO30YXJIEHHOM COCTOSTHUHT

6 DNeKTpOHHBIE KOHPUTYpAITUU HOHOB. DJIEKTPOOTPUIIATETHHOCTh 1

- [Tepnoanueckuit 3akoH u [leproanyeckas cucteMa XUMHYECKUX 1EMEHTOB /1. 1
N. MenpeneeBa, CBsI3b C COBPEMEHHOM TEOPUEH CTPOCHUSI aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX 1
MU TIPOCTBIX U CJIOXHBIX BEIIECTB 110 TPyNIaM U Mepuoaam

9 CucreMaruzanys 1 0000IIeHNE 3HAHUI IO TEME 1

10 Buner xumuueckoii cBsizu. Mexann3mbl 00pa3o0BaHKs KOBAJIEHTHOM CBSI3H. 1
Bonoponnas cBs3b. MexmomneKyaspHble B3aUMOIEHCTBHS

1 BaneHTHOCTD U BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JI€KTPOHHOM 1
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM

12 [IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUSAX: COCTaB M HOMEHKJIATypa 1

13 BemectBa MONEKYISIPHOTO U HEMOJIEKYIIPHOTO CTpOeHUs. THIib 1
KPUCTAIIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB

14 [Tonsarue o aucnepcHeix cucremax. IIpencraBienne 0 KOJUIOUIHBIX PaCTBOPAX 1

15 HctruHHBIE paCTBOPHI: HACKIIICHHBIE M HEHACHIILIEHHBIE, PACTBOPUMOCTD. 1

Kpucramnoruaparsl




16

CrniocoObI BeIpaKEHHUS KOHIICHTPAIIUU PaCTBOPOB

Pemenue 3anau ¢ ucnosib30BaHUEM MOHATHH ""MaccoBas A0J1s1 paCTBOPEHHOTO

17 BemecTna', "MoJispHasi KOHLIEHTpanus"

18 Knaccugukanus 1 HOMEHKIATypa HEOPTaHMYECKUX BEIECTB

19 Cucremaru3zanusi 1 0000IIeHNE 3HAHU 110 TEME
Kontponbnas padota no temam "Ctpoenue aroma. [lepuoanueckuii 3akoH 1

20 [leproauueckas cucrema xuMuyeckux anneMmenToB J[. . Menneneesa",
"Ctpoenue BemiectBa. MHOTOOOpa3ue BemiecTs"
Knaccudukanus XuMHYECKUX peakluii B HEOPraHWYECKON U OpraHuYecKon

21 XMUMHH. 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH COXPaHEHUSI U
MPEBpAICHUS YHEPTUN TTPU XUMHUECKUX PEAKIIUSIX

22 TenoBbie 3¢ dexThl XuMUYeCKUX peakiuil. TepMoxuMuyeckue ypaBHEeHUs

93 Brruucnenus mo ypaBHEHUSM XUMHYECKUX PEAKIIUA U TEPMOXUMHUECKIM
YpaBHEHUSAM

24 CKOpOCTh XMMHUECKOH peaklnu, €€ 3aBUCUMOCTD OT Pa3IMYHBIX (PaKTOPOB.
KaTtanu3 u karaimn3atopsl

25 ['omoreHHbIe ¥ reTeporeHHbIE peaKIuu

26 [Ipaktrueckas padota Ne 1 mo teme "Bnusiaue pa3nuuHbix (hakTopoB Ha
CKOPOCTbh XUMHYECKOW peakiuu"

27 OO6patumbie 1 HEOOpATUMBIE PEaKIIU. XUMHUECKOE PAaBHOBECHE

28 [IpakTuueckas paborta Ne 2 o Teme "BiusiHue paziuuHbIX (aKTOPOB Ha
MOJIOKEHHE XMMHYECKOTo paBHOBecHsA"

29 DnexTponauTHueckas auccoruanus. CUIbHbIE U C1a0ble AIEKTPOIUTHI.
CreneHp AuCCOIMAIINH

30 HNonnoe npounssenenue Boapl. Cpena BOJHBIX pacTBOPOB. Bonopoauslit
nokasarens (pH) pactBopa

31 I'mpponus conelt. Peakiuy, nporekaronye B pacTBOPax 3JIEKTPOIUTOB




[TpakTudeckas padborta Ne 3 mo Teme "XUMHUYECKHE PEAKIIUU B pACTBOPAX

32 " 1
JNIEKTPOJIUTOB

33 OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIINK. BakHEHIIE OKUCITUTEN | 1
BOCCTaHOBHTEIIH

34 MeTo 1 3IeKTPOHHOTO (JICKTOHHO-MOHHOTO) OajiaHca 1

35 DIEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 1

36 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1

37 Pemrenne 3aga4 pa3nuyHbIX TUIIOB 1

38 CucremaTu3zais 1 0000IIeHHe 3HAHNUN TI0 TeMe "XUMUYecKue peakiuu' 1

39 KonTponeHast pabota o Teme "XuMudeckne peakium'” 1
[Tonoxenne Hemeramio B [lepronyueckoil cucteMe XUMHUYECKHUX AIIEMEHTOB

40 . 1. MenneneeBa u 0COOCHHOCTH CTPOEHHUS nX aToMoB. Dusndeckue 1
CBOMCTBa HEMETAJIOB

41 AmtoTponusi HeMETaUIoB (Ha IpUMEpPe KUCIopoa, cepsl, ochopa u 1
yriieposaa)

42 Bonopon: nonydenne, puznueckne u XUMUYECKHUE CBOWCTBA. | upuapl 1

43 l"anmorensl: HaXOXEHKE B IPUPOJIE, CIOCOOBI MOTydeHus, (PU3nUecKue u 1
XUMHYECKUE CBOMCTBA

44 lanorenoBoopoabl. BaxkHeliue KUCIOpOACOaepKAIINE COeTUHEHUS 1
raJloreHOB

45 JIaGopaTopHbIe U MPOMBIIITICHHBIE CLIOCOOBI MOTYYEHHUSI TaTIOT€HOB. 1
[IpumeHeHre raloreHOB U UX COSTUHEHUIMA

46 [IpakTuueckas pabota Ne 4. Pemienue skcriepuMeHTaIbHBIX 3a7a4 10 TeMe 1
"T"anorensr"

47 Kucnopoa: nabopatopHble U IPOMBIIITICHHBIE CIIOCOOBI MOTY4eHHUS, 1
¢buznueckue U xumudeckue cpoictsa. O30H. [IpumMeHeHne KHCIOopoaa U 030Ha

48 Oxcupl 1 NEPOKCUIBI 1
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Pemenne 3aa4 pa3JInuYHbIX TUIIOB

Cepa: HaXOXKJIEHUE B MPUPOJIE, CIIOCOOBI OTy4eHUs!, (PU3HUECKUE U

S0 XUMHUYECKUE CBOMCTBA

ol CepoBo1opo1, CYIIb(HIBI

52 Kucnopoaconepxaiue coequnenust cepbl. OCOOEHHOCTH CBOMCTB CEpHOM
KHCJIOTBI

53 [IpaxTnueckas pabota Ne 5. Pemienue skcriepuMeHTAIbHBIX 3aa4 110 TeEMe
"Cepa u e€ coequHeHus"

54 A30T: HaX0Xk/I€HHE B IPUPOJIE, CTIOCOOBI MOJTydeHusl, GU3NYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPHU]IbI

55 Kucnopoacoaepxaiue coequaenust azora. OCOOEHHOCTH CBOWCTB a30THOM
KHACJIOTBI

56 [Ipumenenue a3oTa v €ro coeMHeHu. A30THbIE y100peHus

57 docdop: HaAXOXKIACHUE B MPUPO/JIE, CIOCOOBI MOTYIeHUs, (HPU3MIECKUE U
xumudeckue cBoiictBa. ®ochunst u pochun

58 Oxkcunbl hochopa, pochopcoaepxarniue kuciaoTol. Comu GocPopHO KUCTOTHI

59 [Ipumenenne Gocdopa u ero coenunennii. DochopHbie ynoOpeHHs

60 [IpakTrueckas padota Ne 6. PereHue skcriepuMeHTAIBHBIX 33/1a4 110 TeME
"AzoT 1 pochop u ux coequHeHUA"

61 VYrnepon: HaXOX(I[efII/IC B [IPUPOJIe, AIOTPOITHBIE MOAU(PUKAIINY; PU3NUECKHE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHUE

62 Oxcup yrnepona(ll), okeun yrnepona(lV), yronpHas Kuciora u €€ coliu

63 Pemenue 3aaau pa3nuyHbIX TUIIOB

64 Kpemuuii: HaxoxcvneHHe B IIPUPOJIE, CIIOCOOBI MOTydeHUs, (pu3nyeckue u
XMMUYECKHE CBOMCTBA

65 Oxcup kpemuus(1V), kpeMHUEBass KUCIOTA, CHIIUKATHI

66 [IpumeHeHne KpeMHHUs U ero coequHeHni. CTeKo, ero Nojay4eHue, BU bl




CTCKJIa

67 Pewrenue 3aa4 pa3an4HbIX TUIIOB 1

68 CucremaTu3ais 1 00o0meHre 3Hanuii o reme "Hemerasr" 1

69 KonTpomnsHas padora o teme "HemeTaisr" 1

70 AHanmm3 pe3ylbTaToOB KOHTPOIBHON pabOThI, KOPPEKIUS OIIHOOK 1

71 [Tonoxenne metainos B Ileproauyeckoit cucTeMe XUMHYECKUX AIEMEHTOB. 1
Oco0eHHOCTH CTPOCHHS IIIEKTPOHHBIX 000JI0UYEK aTOMOB METAJIIOB

7 O6uue ¢puznueckue cBoiicTBa MeTaioB. [I[pumeHeHre MeTaioB B ObITY U 1
TEXHUKE

73 CmuaBel MetaiuioB. Koppo3ust meTanion

74 Pemrenne 3a1a4 pa3nu4HbIX TUIOB

75 DNEeKTPOXUMHUIECKUH Psijl HApsDKeHU MeTaiiioB. OOmue crocoObl 1
MOJTyYCHHUST METAJUIOB
O6mras xapakrepuctuka MetayioB | A-rpynmsl [Teproaudeckoit cucTeMbl

76 XUMUYECKUX AJIEMEHTOB. Hatpuii u kanuii: moimydeHue, Gu3ndeckue u 1
XMUMHUYECKHE CBONCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX COCTMHEHUN
O6mras xapakrepuctuka metayioB || A-rpymmsr [Tepuoandeckoit cucteMsl

7 XUMHUYECKUX JIEMEHTOB. Maruuii U KaJblUi: MOJydeHue, GU3NIecKue u 1
XMUMHUYECKHE CBONCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX COCTMHEHUI

78 JKéctkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS

79 ANOMUHMIL: TIoy4YeHue, (pu3nuecKkue U XMMUYeCKUe CBOMCTBA, IPUMEHEHUE

80 AmboTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA ATFOMUHUSA, 1
TUAPOKCOKOMILIIEKCHI aTIOMUHUS, UX IPUMEHEHUE

81 Pemrenue 3aaau pa3auyHbIX THIIOB 1

82 IIpaktnyeckas pabota Ne 7. Pemenue skcrepuMeHTalIbHbIX 331a4 110 TEMe 1
"MeTaiisl IJIaBHBIX OATPYIH"

83 OOm1ast XxapakTepUCTHKA METAJUIOB MOOOYHBIX oarpynin (b-rpymm) 1




[Teproanueckoi CUCTEMBI XUMUYECKUX JIEMEHTOB

Pu3nyecKue ¥ XMMHUYECKHE CBOMCTBA XpOMa U €r0 COCIMHEHUN, X

84 1
[IPUMEHEHHE

85 Baxneiimme coequnenns Maprasna. [lepManranar kanus, ero OKUCINTEIbHBIE 1
CBOMCTBA

86 DuU3NYECKUE U XUMUYECKUE CBOMCTBA JKelie3a U ero coenruHeHui. [Tonydyenune 1
U IPUMEHEHHUE CIUIaBOB XKelle3a

87 ®u3nyecKrue 1 XMMHYECKHE CBOMCTBA MEHU U €€ COCJUHEHUI, UX IPUMEHEHHE 1

88 DU3NYECKUE U XUMUYECKUE CBOMCTBA IMHKA U €r0 COEAMHEHHUI, NX 1
npuMeHeHue. [ MIpOKCOKOMIUIEKCHI IIMHKA

89 [IpakTnueckas pabota Ne 8. Pemienune skcriepuMeHTaIbHBIX 3a7a4 10 TeMe 1
"MeTasibl TOOOYHBIX MOArPYHH”

90 Pemienne 3a1a4 pa3mmyHBIX THIIOB 1

91 O06o01enre U cucTeMaTu3alys H3y4eHHOTo MaTepuaia mo teme "Metamibr" 1

92 KonTtponbHas padoTa o teme "Metayisr" 1

93 AHanu3 pe3ynbTaTOB KOHTPOJIBHOHN pabOThI, KOPPEKITUS OIITHO0K 1

94 Ponp xumun B o0ecrieueHuN YyCTOMYUBOTO pa3BUTHA yesioBedecTBa. [lonstue o 1
Hay4YHBIX METOJIaX UCCIICJOBAHUS BEIIECTB

95 HayuHble mpuHIMIBI OpraHu3alii XMMHYECKOTO ITPOU3BO/ICTBA. 1
[IpombInuieHHbIe CIOCOOBI MOTYYEHUS BaXKHEUIITNX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUICH Cpeibl U €To MOCIECTBUS 1

97 XuMUs U 30pOBBE uenoBeka. JlekapcTBeHHbIE cpeicTBa 1

98 Xumug raiy. Pons xumMud B 00eCIlieYeHUH NUIIEBON O€30I1aCHOCTH 1

99 Kocmernueckue u napgromepHsie cpeacTBa. beiToBas xumus 1

100 XUMHS B CTPOUTENBCTBE. BaxkHeHIIne CTpOUTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHabl

101 XuMUS B celNbCcKOM Xo3siiicTBe. Opranndeckue 1 MUHepaJlbHbIe yI00peHus 1




102

Cucremarusanus 1 0000IIEHNE 3HAHUHN 110 TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero oduIero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUI DIIEMEHT, aToM, H30TOIIbI,
ANIEKTPOHHAsS 000JI0YKa aToMa, S-, p-, 0-3JIeKTpOHHBIE OPOUTAIIH ATOMOB,
OCHOBHOE ¥ BO30YXKIEHHOE COCTOSIHME aTroMma, WOH, MOJIEKyIa,
BaJICHTHOCTb, AIIEKTPOOTPHUIIATETLHOCTb, CTeTeHb OKHCIICHHS,
XAMHUYECKass CBs3b (O- M T-CBfA3b, KpAaTHBIC CBS3M), THOpHIU3AIMS
aTOMHBIX OpOWTaNIel, KpHCTAUTMYECKash pemeETKa, MOJb, MOJSIpHAS
Macca, MOJIIpHBIH 00BEM, MOJIsIpHasT KOHIEHTpAlMs, pPacTBOPHI
(MCTUHHBIE, JWUCHEPCHBIE CHUCTEMBI), KPUCTAJUIOTHAPATHI, YTIEPOIHBINA
ckener, (GyHKIHMOHAJIbHAs TPYIIa, paguKaji, H30Mepbl, CTPYKTypHas
dbopmyna, wu3omepus  (CTpyKTypHas, TreoMeTpuyeckas  (Iuc-,
TpPaHCU30MEPHS), TOMOJIOTUYECKHI psii, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ- M a30TCOJEpIKaIINe COCTUHEHUS, OMOJOrMYeCKH aKTHUBHBIE
BelecTBa (yrieBoIbl, JKUPHI, OCIKH), MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKY/ISIPHbIE COSAMHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XMUMHUYECKUX peakUuid (OKUCINUTEIbHO-BOCCTAHOBUTENIbHbBIE, 3K30- U
SHJOTEPMHUUYECKUE, PEaKIIMM MOHHOrO oOMEHa, TOMO- U T'€TepOreHHbIE,
oOpaTuMble U HEOOpaTUMBbIE), PACTBOP, DJICKTPOIMUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS JUCCOLUAIUS, CTEIeHb JUCCOIMALUY, OKUCIUTEb,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XHUMHYECKOW  peakiuw,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOPUH U 3aKOHBI (TCOPHUS XUMHYECKOTO CTPOEHHUS OPraHuYECKUX
BeiectB A.M. BbyrnepoBa, Teopus >IEKTPOIUTHYECKON TUCCOLMAINHY,
[Mepuomuueckuii 3axkoH J[.Ml. MeHneneeBa, 3aKOH COXpaHEHHsI MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3BIK XUMHHM, MHUPOBO33PEHUYECKHUE
3HaHMUs, JICKAIUE B OCHOBE NMOHUMAHMUS NPUUYUHHOCTH U CHUCTEMHOCTH
XUMHUUYECKUX SIBJICHUH, COBPEMEHHBIC IIPEIACTABICHUS O CTPOCHUU

BCUICCTBA HAa ATOMHOM, MOJICKYJIAPHOM W HAAMOJICKYJISIDHOM YPOBHSAX

1.3

OpCACTaBJICHUA (O) MEXaHU3Max XUMHUYCCKUX peaKuHﬁ,

TCPMOJUHAMHUYCCKUX u KHMHCTHYCCKUX 3aKOHOMCPHOCTAX nux




IMPOTCKaHUA, O XUMHUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTECMAX

1.4

(akTosoruueckue CBEICHHS O CBOMCTBAaX, COCTaBe, TNOIYYCHHH U
0€30MacHOM  WCIIOJIb30BAHWM  BAXKHEUIIMX  HEOPraHWYECKHX |
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEIHHOCTH

YCI0BCKa

1.5

O6HII/IC HAaYYHBIC NPUHOUIIBI XUMHWYCCKOI'0 IMPOU3BOJACTBA (Ha npumMepe
IIPOnU3BOACTBA CepHOﬁ KHUCJIOTBI, aMMHaKa, MCTaHOJIa, Hepepa60TKH

HedTH)

CpopMHpPOBAHHOCTH YMEHUI BBISBIISTD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3alMOCBA3b N3YYCHHBIX HOHS[TI/II\/’I,
NPUMCHATL COOTBCTCTBYIOIIMEC IIOHATHA IHPH OIMMCAHUKU CTPOCHHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALLIECHUN

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHWNU C TOHATHSIMH M TIPEJICTABICHUSIMH
IPYTUX MPEeIMETOB g 00Jiee OCO3HAHHOTO TIOHMMAaHUSI U OOBSICHEHUS

CYITHOCTH MAaTCpHUAJIBHOTO €IMHCTBA MHUpa

CdopMHpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HAaUMEHOBAHUS XUMHUYECKMX COEIUHEHHH MEXIyHapOJHOTO CO03a
TEOPETUYECKOW M TPUKIATHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEILECTB, OTHOCALIMXCA K M3YYEHHBIM KjaccaM OpPraHH4ecKHX W

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMMHYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHUS (OpPMYN HEOpPraHHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (GOpMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPUIIUPOBATH:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUC BCIICCTBA, CaAMOCTOATCIbHO BLI6I/IpaTL OCHOBAaHHUA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

MO pa3IM4HBIM TPHU3HAKaM (YUCIY M COCTaBYy pEarupyrolluX BeIIEeCTB,
TermoBoMy 3(dekTy peakuuu, W3MEHEHUIO CTENeHeH OKHCIECHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y4aCTurO KaTaJ'II/BaTOpa)

C(I)OpMI/IpOBaHHOCTB YMCHHA XapPaKTCPU30BATH IJJICKTPOHHOC CTPOCHHUC
aTOMOB (B OCHOBHOM H BO36y>KI[éHHOM COCTOHHI/II/I) U HWOHOB
XUMHYECKUX 3JIEMEHTOB 1 — 4 INEpruoa0B HCpHO,Z[PI‘ICCKOfI CUCTCMBI ﬂI/I
MeHpeneeBa U UX BaJICHTHBIE BO3MOXXHOCTH, MCIIOJB3Ys IOHATHA S-, p-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, SHEPTCTUYICCKHUEC YPOBHHA




ChopMupoBaHHOCTh yMEHHSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHYECKHUX DJIEMEHTOB M OOpa3yeMbIX MMHU COCTUHEHUU MO

IIEpUOAAM U IpyIIamM

ChopMupoBaHHOCTE YMEHHSI COCTaBJISATh YPABHEHHUS XUMUYCCKUX

peakuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ MMOoCpCACTBOM COCTABJICHUA

AIIEKTPOHHOTO OajaHca 3TUX PEeaKIuit

7.2

YPaBHEHUS pPEaKUMM pa3IMYHbIX THIIOB; IIOJHBIE M COKpAIEHHBIE
YpaBHEHUS peakluii HOHHOTO 0OMEHa, YUYUTBIBAsl YCIOBHSI, IPU KOTOPBIX

3TU peaKUUu UAYT A0 KOHIA

7.3

peakuuii THUAPOIN3a, PEaKlnii KOMILIEKCOOoOpa3oBaHHUs (HAa MpUMeEpe

TUAPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS )

CdopMHUpOBaHHOCTH YMEHHS TIOATBEPKIATh:

8.1

Ha KOHKpPETHBIX MpHUMepax XapakTep 3aBHCHUMOCTH PEAKIIMOHHOM
CIIOCOOHOCTH OpPraHMYECKUX COEOUHEHHH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBS3M (G- U TT-CBSI3U), B3AUMHOTO BJIMSHUS @TOMOB U I'PYIII
aTOMOB B MOJIEKYJIaX, a TAK)K€ OT OCOOEHHOCTEH peann3aluy pa3IuuHbIX

MEXaHHU3MOB MPOTEKAHUS peaKknuii

8.2

XapaKTCpHbIC XHUMHUUYCCKUC CBOMCTBa BC€IIECCTB COOTBETCTBYIOIIMMHU

SKCIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUN XUMUYECKUX peaKInii

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAaB M BaxKHeilIne
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
IpyIIaM coeIMHEHUN (IIPOCThIC BEIIECTBA, OKCHU/bI, THAPOKCHUIBI, COJIH;
yIIAEBOJAOPOIbL, TPOCThIE A(UPHI, CHUPTHI, (PEHObI, AIbJIETH/Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXKHBIE S(UPBI, >KUPBI, YIJIEBOJbI, aMHUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTH yMEHHUST TPOBOAUTH PACUEThl MO XUMHUYECKUM
dbopMynaM M YpaBHEHHUSIM XHUMHUYECKHX pEaKIU C HCIOIb30BAHHEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOJYKTa PEaKIMH, €CITU OJTHO
U3 UCXOJHBIX BEUIECTB JAHO B BUJIE PACTBOPA C OMPEACIEHHON MacCOBOM

J0Jiel pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BEMHOM JJ0J1M, BBIXOJIAa MIPOAYKTa pEaKIiu

10.3

Tem10BOro 3(pdexra peakiuii

10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

110 HaXOXXJICHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Bianenue cucreMol 3HaHUN O METOAAX HAy4YHOI'O IIO3HAHUA SIBICHUMN
MIPUPO/IbI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX U YMEHUE IIPUMEHATh
9TH 3HAHUS IPU SKCIEPUMEHTAIBHOM MCCIEI0BAaHUM BEIIECTB U JUIA
OOBSCHEHUS XUMHUYECKUX SBJICHUH, HMEIOLUIMX MECTO B IPUPOJE,

HpaKTI/I‘-IeCKOI\/JI JACATCIBHOCTH YCJIOBCKA U B HOBCGI[HGBHOﬁ KHN3HU

12

CchopMHpPOBaHHOCTh YMEHHUS TPUMEHSATH (MCIOJNB30BaTh) 3HAHHUSA O
COCTaBE U CBOWCTBaX BELIECTB JUIl HKCIEPUMEHTAIbHON IPOBEPKU
TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peakuuid W MPOTHO3UPOBAHUS BO3MOMXHOCTEHM HMX OCYIIECTBIICHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHMS Uil OOBSICHEHUS M IMPOTHO3UPOBAHMUS
SIBIICHUM, HMMEIOIUX €CTECTBEHHOHAYYHYIO NPUPOIY; Ul TIPUHATHS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallUAX, CBA3AHHBIX C XUMUEH

13

CdopMHpPOBAaHHOCTH YMEHHS TUTAHUPOBATH M TMPOBOJUTH XUMUUYECKUM
OKCIIEPUMEHT (TOJYYCHHUE M M3YYCHHE CBOMCTB HEOPTaHWYECKUX U
OPTaHWYECKHUX BEIISCTB, KA4YECTBCHHBIC pEaKIMH YIJICBOJIOPOIOB
Pa3IUYHBIX KIACCOB M KHCIIOPOJCOJCPKAIIUX OPTaHWYECKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBHBIX 3aa4 o pacrio3HaBaHUIO
HEOPraHWYeCKUX W OPraHWYECKHX BEIIECTB) C COONIOJICHHEM MpPaBHI
Oe3omacHOoTO  OOpamieHuss ¢  BEImIECTBAMH W JIaOOPATOPHBIM
o0opynoBaHueM; GOpPMYIMPOBATH IIEITN HCCICIOBAHUS; TIPE/ICTABIATH B
paznmuuHOi  (opMe pe3ynbTaThl AKCIEPUMEHTa, aHAIM3HPOBaTh U

OLCHUBATh UX TOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH I€ICHANPABICHHBIM MOUCK
XUMHUYECKOU MHGOPMAIIUU B PA3IMYHBIX UCTOYHUKAX (HayyHas U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoil nHdopmaluu, cetb MHTepHeT u
JOpyrue), KpPUTUYECKH AaHaJU3UpoBaThb XUMHUYECKYI0 HH(OpMaIHIO,
nepepabaTbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IOCTaBJICHHOM

y4eOHOiIl 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHMsI NPOrHO3MPOBATh, AHAIM3UPOBATH U
OLICHUBaTh MHMOPMAIMIO C TMO3MIMKA JKOJOTHYECKOM Oe30MacHOCTH
HOCIEACTBUM OBITOBOM M MPOW3BOJICTBEHHOM MAEATENBHOCTH YENIOBEKA,
CBSI3aHHOW C mepepabOTKOM BemecTB; CHOPMHUPOBAHHOCTh YMEHHI
OCO3HaBaTb  OINACHOCTb  BO3ACHCTBUSL HA  JKMBBIE  OPIraHU3MBI
ONPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0Ka3aTels IpenebHOU
JONMYCTUMOW KOHLIEHTpallMM, W TOSCHATh Ha TMpHUMepax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEJHOIO BO3AECHCTBUS HA OPraHU3M

YCIO0BCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
O XuUMnmn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnyueckue OCHOBbI XUMUU

1.1

Crpoenne BemectBa. COBpeMEHHasi MOJIeNb CTPOEHUs aToMa. PacmpenencHue
OJICKTPOHOB II0 JSHCPIreTUYCCKUM YPOBHIM. Knaccmbnkamm XUMHUYCCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPTeTHUSCKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIE 37I€KTPOHBI

1.2

[lepnoguueckas cucrtema xumudeckux onemMeHtoB JI.MI.  Menneneesa.
®usnueckuit cmeica Ilepuognyeckoro 3akona /.M. MenneneeBa. [lpuunnsl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIIEMEHTOB M HMX COCIUHEHUH IO
MepuojiaM M rpynmnaM. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHeHHfl, BBICHIUMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTB. DIEKTPOOTPUIIATENLHOCTh. CTEMEHb OKUCIECHUS

1.4

Bunel xumudeckoii cBsi3u (KOBaJIeHTHas, HIOHHAs, METaJLIMYecKasi, BOJOPOIHAS)
1 MeXaHU3MBbI e€ oOpa3oBaHus. MeXMOJEKYIISIpHbIC B3auMOIeiicTBUs. BemecTta
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpOoeHHs. THIbl KpPUCTATUTMUECKUX

peETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAUNIMYECKON PEIIETKHU

1.5

Xumuueckass — peaknusa.  Knaccudukamwss ~— XMMHYECKMX — peakIuid B

HeOpFaHquCKOﬁ u OpF&HH‘ICCKOﬁ XAMHH. 3aKOH COXpaHCHHUA MACChl BEIICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dexThl XuMu4Yeckux peakiuil. TepMoxuMuyeckue ypaBHEHUs

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE paBHOBECHC. CDaKTOpLI, BIUAKOIIHNEC Ha

COCTOSTHHE XUMHUUYECKOTo paBHOBecus. [lpunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$[ Jucconuanus. CunbHble U ciiaOble QJICKTPOJIMTEI. Cpeﬂa
BOJHBIX pPACTBOPOB BCHICCTB: KHUCJIAd, HeﬁTpaJ’ILHaH, menoynas. CrereHb

nucconuannu. Peaknuyu HOHHOTO 0OMEHA

1.10

Iunponus coneii. MonHoe mpousBeaeHue BoAbl. Bomopoansnii nokazatens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBas 0OJIA paCTBOPéHHOFO
BCIICCTBA, MOJISIpPHAA  KOHOCHTpalUsl. HacpllieHHBIE W HEHACBIIICHHEIE

PacTBOPLI, PACTBOPUMOCTD. KpI/ICTaJ'IJ'IOF HUIpaThl

1.12

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC pCaKkmuu. IloBeneHue BelECTB B cpeaax €

Pa3HbIM 3HAUCHUCM pH Metoasl QJICKTPOHHOTO OayraHca




1.13

DJEeKTPOJIN3 PAaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckix coeanneHnii. HomeHnknaTypa HeopraHuuecKux

BCIICCTB

2.2

XUMHUYECKHE CBOWCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kalul, KaJbLIHH,
MarHvii, aJIFOMHHHNA, IIUHK, XPOM, JK€JIe30, Melb) M WX coenuHeHui. OOmue

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOWCTBA BAXXHEUIIUX HEMETAUIOB (TaJOT€HOB, CEPBI, a30Ta,
dochopa, yrmepoga W KpeMHHUS) HM = HX  COeAUMHEHUH  (OKCHIIOB,

KHCIIOPOACOAEpPKAIIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4YC€CKrUX BCUICCTB, NPHUHAMJIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

#HH##Par#H## 1 nenTudukanusi HeOpraHM4IecKux coeanHeHnii. KauecTBeHHbIS

PEaAKIIMK Ha HCOPraHMYCCKUEC BECIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMOJIOKCHHUA  TCOpHUU XUMHUYECKOTO CTPOCHUA OpTraHUYCCKUX
coequHenni A.M. BytiepoBa. YTiIepoaHbIN CKEJIET OPraHUYeCKONW MOJIEKYJIbI.
KpatHocTh XuUMHUYECKOW CBsI3U. S- W P-CBs3H. SP3-, SP2-, SP-ruOpuaM3anuu
opOuTasneii aToMOB yriieposia. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XHMHYECKOTO

cTpoeHust MoJiekyi. ['omonoru. ['omonoruyeckuii psaa. MIzomepust 1 n130Mepbl

3.2

[lonsitne o  ¢ynkumoHanbHOM  rpymme.  OpueHTanuoHHele 3 eKTb

3aMeCTUTEIEH

3.3

[IpencraBnenne o kiaccupuKalMu OpraHuyeckux BemiecTB. HomeHkiartypa
OpraHMYECKUX COEIMHEHUN (CUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaKHEHIITNX HpeHCTaBHTCHCﬁ KJIaCCOB OPraHUYCCKHUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH W HMOHHBIH MeXaHWU3Mbl peaknuu. IloHsTHE O

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukoa. [IpaBuso 3aiineBa

3.5

Ankanpl. XUMHUYECKHE CBOMCTBA alKaHOB: raJJOorCHUpPOBAHUC, NCTUAPUPOBAHHUC,
TCPMHUYCCKOC PaA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHsia, T'OPCHHC. HOJ'Iy‘-ICHI/Ie
AJIKaHOB. ]_II/IKJ'IOEUIKaHH. CHCI_[I/I(I)I/IKa CBOMCTB IIMKJIOAJIKAaHOB C MalbIM

pa3MEpoOM LHUKIIA. Peakuuun MNPUCOCAUHCHUSA U PAOAUKAIIBHOI'O 3aMCIICHUS

3.6

Ankenbl. XMMHUYECKHE CBOMCTBA: peakiun MmpucCOCANHCHUA (raHOFGHI/IpOBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHHC, l"I/I,[[paTaI_[I/IH), rOpCHUsA, OKUCIICHUA U
oJIMMCpU3alvuu. HpOMBII_HJ'ICHHLIC n J'Ia60paTOpHLIC CIIOCOOBI MOJIYyYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHUMHUYECKHE CBOMCTBA alKagUuCHOB: pCakinun MPpUCOCANHCHUSA

(FI/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA W MOJHUMCEPU3ALINH. HonyquHe




AJIKaAUCHOB

3.8

AnxkuHbl. XMMUYECKHE CBOMCTBA: PEaKIUU MPUCOCAUHEHUs (rajJoreHupoBaHUE,
TUAPUPOBAHUE, THUIPATAIUsS, TUIPOTAIOTEHUPOBAHUE) KaK CIOCO0 MOJydeHUs
MOJJMMEPOB M JIPYTUX MOJIE3HBIX MPOAYKTOB. Peaknuu 3amemienus. ['openue
allETHJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHU ISl CBAPKUA U PE3KU

MCTAaJJIOB. HpI/IMeHCHI/Ie allCTHJICHA

3.9

Apenpl. XWMHYECKHE CBOWCTBa OCH30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHusl, NpUcoelnHeHusl (TUIpUpOBaHME, TajloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOWCTB cruposia. [lomumepusaius crupoia.

CriocoObI MoTy4eHHs! U IPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CIHUPTHL. XUMHUYECKHE CBOWCTBA!
B3aUMOJICHICTBME € HaTpUeM KaK CHoco0  yCTAHOBJEHMS  HaJIU4us
TUAPOKCOTPYNIBI, €  TaJOreHOBOJAOpPOJaMH  Kak  CIOco0  MOJy4eHUs
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJIIpHas Ieruaparanus. Peakuus ropeHus.
[lonyuenue »srTaHona: peakuus OpOKEHMsI TIIIOKO3bI, THApATAIUs STHIICHA.
OTHUIICHTJIMKOJIb M TJIMLIEPUH KaK MPEACTABUTENM IPEIEIbHBIX MHOIOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoWcTBa (eHona (peakiuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [lonyuenue denomna

3.12

Anpaerunpl. XMMHUYECKHE CBOWCTBA TPEACTbHBIX albJIETUIOB: THIPUPOBAHHCE;
Ka4eCTBEHHBIC PEAKIMM Ha KapOOHWIBHYIO TpyHNy (peakimus «cepeOpsiHoro
3epkaiiay, B3aumozeicTeue ¢ ruapokcuaom menu (I1). Tlomydenue npeaenbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHMPTOB, THIpATalMs aleTWieHa. AICTOH Kak

MMPEACTAaBUTECIIb KETOHOB. OcobenHoctT PEAKIIMK OKHUCIICHUA allCTOHA

3.13

Kap6OHOBLIe KHUCIOTEL. XUMHYECKHE CBOMCTBA MMpCACIbHBIX OJIHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBbHHOﬁ KHCJIOTHI.
HOJ'Iy‘ICHI/Ie InpeaACIbHbIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHMCIICHUC
AJIKaHOB, AJIKCHOB, IICPBUYHLIX CIIMPTOB, aJIbACTHUIO0B. Bricmiue NpCaACIbHBIC U

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Crnoxuble »¢pupsl U kupbl. CrnocoObl MOJY4YEHUS CIOXKHBIX 3(UPOB.
OO6patumocTth peakiuu stepudukanuu. I[IpuMeHeHue cnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHON HpOMBINUIEHHOCTH. JKHpBI Kak CIOXKHbIE 3(QUpBI
IJIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBOMCTBA >KHUPOB:
THJIPUPOBAHUE, OKHUCIEeHHe. [HIponu3, WiIM OMBUICHHE, JKUPOB Kak CHocod
MPOMBIIIJIEHHOTO TOJIYYEHHUS! COJIeH BBICIINX KapOOHOBBIX KUCIOT. MbLIA Kak

COJIM BBICHINX Kap6OHOBLIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTIBA TJIIOKO3BL: peakiimn € y4aCTUCM CIIMPTOBBIX U




QIBJICTUHON TPYII U MOJIOYHOKHCIOE OposkeHue. [IpuMeHeHue ItoKo3bl, €€
3HAUEHUE B JKU3HEIEATEIBHOCTH Oopranu3Ma. Jucaxapuapl: caxaposa, MaibTo3a.
BoccranaBnuBarome M HEBOCCTaHABIMBAIOUIME aucaxapuibl. [uaponus
mucaxapusioB. Ilonucaxapuasl: Kpaxmai, rMkoreH. CTpoeHHE MaKpOMOJIEKYJ
KpaxMaia, TJUMKOI€Ha U LEeJUIto0o3bl. (PuU3nyeckue CBOMCTBA Kpaxmajla MU
LEJUTI0I03bl.  XMMHUYECKHE CBOMCTBAa Kpaxmalja: THUIpOJiM3, KauyecTBEHHas
peakuusi ¢ MOAOM. XHMMHUYECKUE CBOMCTBA LEIUIIOIO03bl: THAPOIIN3, MOIYyYEHUE
a¢upoB memmnono3el. IloHsTHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYeCKMe OCHOBAHMUSI: PEAKIIUU C BOJIOM, KHCIOTaMHU,
peakuus TOpeHHs. AHWUIWH KakK TMPEACTaBUTENIb apOMATHUYECKHUX aMHUHOB.
XUMHUYECKHE CBOWCTBA aHWJIMHA: B3aWMOJCHCTBHME C KHUCIOTaMH, OpOMHOM
BOJIOM, oOkucieHue. [losydeHne aMMHOB QJIKUIMPOBAHUEM aMMHUaKa |

BOCCTAaHOBJICHUEM HUTPOIIPON3BOJHBIX YIJIEBOAOPOJI0B

3.17

AMMHOKHUCIOTHI U OeNKu. AMHHOKHUCIOTHI Kak aM(pOTEpHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHBIE AMUHOKHUCIIOTHI, OOpasyromiue Oelku. XUMHUYEecKHe
CBOMCTBa OENKOB: TMIPOJIN3, JeHATypalus, Ka4yeCTBEHHbIE (IIBETHBIE) PEaKIUU

Ha OenKun

3.18

CtpoeHne W CTPYKTypa MOJHUMEPOB. 3aBUCHUMOCTH CBOWCTB MOJUMEPOB OT
cTpoeHuss MoJekysl. OCHOBHBIE CMOCOOBI TOJYYCHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUI: peakIMy TOJIMMEpHU3aIuu 1 MoJuKoHAeHcanuu. Knaccudukamms

BOJIOKOH

3.19

#H#Par#H# 1 nenTudukanus opraHuIECKUX coeTMHeHni. Pemenue

OKCIICPUMCHTAJIBHBIX 3a/ja4 Ha paClio3HaBaHUEC OPTraHNYCCKHUX BCUICCTB

3.20

I'enernueckas cBsI3b MCXKOY KlIaCCaMH OPraHu4C€CKHuX COG,Z[I/IHCHI/IfI

XUMHUS U )KU3Hb

4.1

XuMHs B TIOBCEAHEBHOW >KM3HM. IIpaBmia Oe3omacHOW pabOThI C €IKUMH,

TOPIOYMMHU U TOKCUYHBIMH BCIICCTBAMU, CPCACTBAMU OBITOBOM XMMHUHU

4.2

XuMHs ¥ 3I0pOBbe. XUMHUS B MEJIMIIMHE. XUMUA U CEIIbCKOE XO3SIMCTBO. XUMHS B
MPOMBIIIICHHOCTH. XUMHUS U DHEPreTHKa: MPUPOAHBIA W MOMYTHBIA HeTIHON
raspl, UX COCTaB U UcHojib3oBaHue. CoctaB HePTH U e€ nepepaboTka (PUPOIHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XnuMusg U 3Kojorusa. XUMHUYECKOE 3arpsA3HEHHE OKDPY)KAIOIIEH Cpelsl U €ro
nocnencteus. Oxpana ruapocgepsl, mouBbl, atMochepsl, ¢uopbl U (GayHbl OT
XUMU4eckoro 3arpsHeHus. IIpobiema OTXOJOB W MOOOYHBIX MPOJIYKTOB.

AJ'ILTepHaTI/IBHLIC HCTOYHHUKU DHCPTUU

4.4

O6IJ.[I/IC NpEACTaBJICHUA O IMPOMBINIJICHHBIX crocobax MOJIYYCHHUA XUMHNYCCKUX




BELIECTB (Ha IpUMEpE IMPOU3BOJCTBA aMMHaKa, CEpHON KuciaoTel). YépHad u
uBerHas  Merawryprus. CTeKn0 M CHIMKaTHas  [POMBIIIEHHOCTb.

[IpombiienHass  opranuueckas  xuMud.  Cplpp€  aI8  OpraHu4ecKou

MIPOMBIIIIIICHHOCTH
5 Hi#HtPar#H## Turpl pacu€THBIX 3a7a4
H#H##Par#H#Pacu€Tpl Macchl BEIIECTBA MM 00BbEMA T'a30B IO U3BECTHOMY
5.1 KOJINYECTBY BEIIECTBA, MacCe WM 00bEMY OJJHOTO U3 YUACTBYIOIIUX B PEAKIINN
BCIIICCTB
5.2 ###Par###PacuéTel TErI0BOTrO 3P QeKTa peakuuu
5.3 ###Par###PacuéTel 00bEMHBIX OTHOILIEHUH Ta30B MIPU XUMUYECKUX PEAKIIMSIX
5.4 H#H##Par#H#Pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOTYKTOB
' peaxiuu, eciiv OJJHO U3 BEIECTB AaHO B U30bITKE (MMEET MPUMECH)
55 #H##Par#H##PacuéTpl MaccOBOM WM 0OBEMHOM JTOJIA BBIXO/1a TTPOAYKTA PEAKIIUH
' OT TEOPETUIECCKH BO3MOXKHOTO
#H##Par#H#PacuéTel Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUH,
5.6 €CJIM OJTHO M3 BEIIECTB JIaHO B BUJIE PAaCTBOpPA C OMPEIETEHHON MAaCCOBOM JI0JIEH
PacTBOPEHHOTO BEIIECTBA
5.7 #H##Par#H##PacdéThl ¢ UCNOJIb30BAaHUEM TTOHSATUN «MacCOBast A0JIsD», «MOJISIpHAS
' KOHLIEHTPALUA», «PaCTBOPUMOCTE)
#H##Par#H#HaxoxaeHre MOJICKYISIpHOU (POPMYJITBI OPraHUIECKOTO BEIIECTBA T10
5.8 €ro IVIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB, MU O

MPOJIyKTaM CrOpaHus
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