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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 Poccuiickoit denepanumny, TpeOOBaHUN K PE3yNbTaTaM OCBOCHHS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeIHEro o01ero
o0pazoBanusa(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TroCydapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yuyeOHOro mpenMera «XuMmus» B 00pa3oBaTeNbHbIX oOpranuzauusx Poccuiickoi
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 YINIyOJEHHOIO W3Y4YEHHUS 3aHUMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanuzyemMoe B yclnoBusAx auddepeHunpoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOILIEKYNbTYPHYIO TOATOTOBKY BBIMIYCKHHKOB IIKOJBI, HEOOXOAUMYIO JUIs
aJlanTanuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKXkKe AJis
IOPOJOJKEHUST O0y4YeHUs] B OpraHu3alsax MpodecCHOHATbHOro 00pa3oBaHUS, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno XumuM Ha3HaueHUE TMpeaMeTra «XHMMs» I0JIy4aer
HOAPOOHYI0O  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIUMHU
nosioxeHusMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJIEepIKaHUS,
pe3yabTaToB OOy4YeHHs] M TpeOOBaHUH K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJEIYIOLIME BBIMOJHIEMbIE MPOTrPAaMMOM 10
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 waca B Hepemto), B 11 kmacce — 102 wyaca (3 vaca B Henemto).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
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 AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBs3b. CIOCOOBI pa3phiBa CBA3€l B MOJICKYJIax
opranndeckux BemectB. [loHsTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust crTpoeHuss opraHmyeckux coeauHeHnii A.M. byrtiepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CcoeAuHeHUuN. MoJekynspHble U  CTPYKTYpHbIEe (DOPMYIIBI.
CtpykTypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpalléHHAs,
ckenetrHas. M3omepus. Buabl u3oMepuM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
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 opranndeckux coenuneHuit (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJI€JIbHBIX MPEICTABUTEICH.

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

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEHIECTB M HUX MpEeBpalll€HU:
O3HAKOMJICHHE C O0Opa3llaMu OpraHWYECKHWX BEIIECTB M MaTepuajaMud Ha HX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBaHWE W TOPEHUE), KOHCTPYMPOBAHHUE MOJEJIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonornyueckuii psiji ankaHoB, o01mmasi popmysia, HOMEHKIATypa |
N30MeEpHsl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKaHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTalied yriepoja, o-cBsizb. DuU3NUECKUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA AQJIKAaHOB: PEAKIUM 3aMEIICHUS, HW30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil pajuKadIbHOIO 3aMEICHHUS.

Haxoxnaenue B npuponae. CriocoObl MOMyUeHUs] U1 TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UHUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omoniorudeckuil psj ankeHoB, o61mias ¢opmysia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alKeHOB, SP°-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3MW, MOJUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJMYUYEHUSI U TPUMEHCHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (COnpspKEHHBIE, U30JIUPOBAHHBIC,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS 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. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaklUu  NPUCOCAMHEHUS,  AUMEpU3AlUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIC peakiini Ha TPOMHYIO CBsA3h. CIOCOOBI MOTYYSHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B O€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJHOM paJHKale, peakuuu MNPUCOCANHEHUS, OKUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aJIKUIBHBIX PpaTUKaIoOB, KapOOKCHUIBHOM,
TUAPOKCUIIBHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUsT U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHblt yrosib 1 mpoaykThl ero nepepadotku. Crocoosl nepepaboTku HedTH:



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

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DONEeKTPOHHOE CTPOCHUE TaJIOreHIIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnNoud. B3anMOIENCTBUE IUTajJOr€HAIIKAHOB C MAarHueM U LIMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrue (PU3NUecKux CBOMCTB YrIeBOIOPOJOB (PaCTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurnBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajus, B3aUMOJCHCTBHE alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja M BOJOPOJa B OPraHMYECKUX BEIIECTBAX, IMOJYYEHHUE ITHICHA U
U3Y4YEHHE €ro CBOWMCTB, O3HaKoMjieHHE C KoJulekuusiMu «HedTb» u «Yromby, C
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconepskanue opranudecKkue coelMHeHMS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
MeTaHoJla M JTaHoya). ['omomoruueckuii psg, obmas Qopmyna, uzomepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3M MEXAY MOJEKYJIaMH CIHUPTOB.
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 MOTy4YeHUs M TMPUMEHEHHWE 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 KHUCIOTaMU, KAYECTBEHHAasi pEaKlMs Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne o MeXaHHM3ME PEAKIUH HYKICO(DHIBHOTO 3aMEIICHHS.
JleiictBue Ha opranm3M denoBeka. (CrmocoObl TONY4YeHHWs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUJIPOKCOTPYNMIBbI U
O0eH30pHOTO sifpa. Pusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHble coeAMHEHUS — AJIBACTU/IB U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIEeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. ~ XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenruHeHusi. OKUCIEHUE AlIbJAETUA0B, KAUECTBEHHbIC PEAKIIUA HA AJIbICTUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX TMpeJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3H MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi dTepuduKauu, peakiud C Yy4acTUEM YTIJIEBOJOPOJTHOIO pajauKaja.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHL. [loHSTHE O TNPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIIHX
KapOOHOBBIX KHCIIOT: CTE€apUHOBAs, MNAJIbBMUTHUHOBAS, OJICUHOBAS, JUHO/E8AS,
JIUHONIeH08as KUCIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble >¢upbl. ['omonorudeckuii psna, oOmas dopmyrna, u3oMepus U
HOMEHKJIaTypa. PuU3NYeCKMe M XUMHUUYECKUE CBOMCTBA: T'MAPOJIM3 B KHUCIOW U
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckrue U XUMUUECKHE CBOMCTBA KUPOB: TUAPOIH3 B
KHUCIION U menouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MpbL14 KaK CONU BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonos (MOHO-, Tu-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupuodosa. dusznueckue CBOWCTBA M HaxoXaeHue B mpupope. dorocuHres.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
nakTo3a. BoccraHaBnuBaromye U HEBOCCTAHABIMBAIOIINE aAucaxapuasl. ['maponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmenenue. [lomucaxapuapl: kpaxmail,
[JIMKOTeH W 1einonio3a. CTpoeHHe MaKpOMOJEKYyJd Kpaxmasa, TJIMKOTeHa |
HEJUTI0NIO3bl.  PU3MUYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmala: TMApPOJN3, KAYECTBEHHAs peaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJIN3, MoydyeHue 3GUpoB 1eioio3bl. [lonstue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M WX MPEBpAICHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHMCJIEHUE ATUJIOBOI'O CIIUPTA B alNbJACTHUJ HAa PACKAIEHHOW MEIHOM IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHUPTAa AUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMiepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), Bzaumoneiictrue
Kpaxmaja ¢ UOJOM, pelieHrne IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM «CIUPTHI U
¢denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPHIY.

A30Tcojep:Kanue OpraHudecKue coeIMHeHus.

AMHHBI — OpPraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUuecKue W apOMaTHYECKHE; IMEePBUYHBbIC, BTOPUYHBIE U TPETUYHEIE.
Crpoenue moJekyin, obmas GopMmysa, u3oMepusi, HOMEHKIATypa U (U3UIECKUEC
cBoicTBa. XMMHUYECKOE CBOWCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKAJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUA.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuwiInH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydenue aHunmHa u3
HUTPOOEH301A.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTenbHble NPEeICTABUTEIN O-
AMUHOKHUCJIOT: TJIMIUH, aJaHuH. Ousznueckue CBOHCTBA aMHHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEpPHBIX OpraHUYECKUX
COCIMHEHUN, peaklusl TMOJUKOHJEHCAlUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpupoansle monumepsl. llepBuyHas, BTOpUYHAS W TpPETUYHAs
CTPYKTypa OenKkoB. XHMHUYECKHE CBOICTBAa OEIKOB: TUIPOJIU3, JE€HATYypallus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
pacTBopeHHEe OENKOB B BOJE, JAeHATypalusi OEJIKOB IMPU HarpeBaHHUM, LIBETHHIE
peakiuu Ha O€JKW, pEIIEHHE OHKCIEPUMEHTANbHBIX 3aJa4 MO0 TeMaMm
«A3oTcoaepaiue OpraHWYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbBIE TOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHS MOJICKYIsIpHas



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

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETUIMETAKpWIAT, TOJUKapOOHATHI,
noMATHIICHTepepTanaT). Y THin3anus 1 nepepadboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpasiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOIbl H3YUCHHS BEIIECTB M HX NPEeBpalllCHUN:
03HAKOMJICHHE C 00pa3laMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue MomekynsapHod ¢GOpPMYINIbI OPraHUYECKOr0 COEJMHEHUS TI0
MacCOBBIM JOJIIM 3JEMEHTOB, BXOJAIIUX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJMYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peakuud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYecKOro BEIIECTBA Ha OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUHU OPraHUYECKOM XUMHUU B
10 kimacce OCYHIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-
Hay4YHbIX TMOHSTUW, TaK M TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DaKT, THIIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHUHTE3, Kiaccudukaiusi, HaOIIOJIeHHe, HW3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (YU3UYECKUE BEJIUYMHBI, €IUHHIBI MU3MEPEHHs, CKOPOCTb, SHEPrus,
Macca.

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



dorocuHTe3, aBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble NCKONIaeMble, TOILTUBO.

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. XuMuueckuil anemeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. ATOMHBIE opOouTanu. Kinaccudukaruss XuMUUeCKUX 3JIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHue SIEKTPOHOB IO ATOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.N. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ileproandeckoil 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 [[.1. Menzaeneena.

XuMuueckass CBSI3b. BHAbBI XHMHYECKOW CBSI3U: KOBaJCHTHAs, HWOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JIMHA CBSI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpartHble cBsA3u. BopopoaHas CBA3b.
MeXMONEeKyYIIIpHbIE B3AaUMOJACUCTBHSL.

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
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. Mctunnbie pactBopsl. [IpencraBnenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasl J0JIsl BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccuduxanuys u HOMEHKIaTypa HEOPraHUYECKUX BElIeCTB. TpUBHANbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHHsSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TernoBbie 23 (HEKThl XUMUYECKUX PEaKIU.
TepMoOXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

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.

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

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCICHMUS.
Okucnurenb W BOCCTAHOBUTENb. IIpoliecchl OKHCIEHUST W BOCCTAHOBJICHWUS.
Baxneiimue OKHCIMTENM W BOCCTAaHOBUTENIU. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACINIABOB BEIIECTB.

DKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOAOPOAAa B MPUCYTCTBUM KaTalu3aTopa, MOJAEIH
KPUCTAJUTMICCKUX PEIIETOK, MPOBEJICHUE PEaKIIuii HOHHOTO OOMEHA, ONpEeICIICHUE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemetraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYECKUEC
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. ['asioreHoBOOpOAbl. BakHeHIne KUCIOPOICOAEPKALINE
coeIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIILICHHbIE CIIOCOOBI MOIYYEHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlaGopaTopHble U NPOMBIIUICHHBIE CIOCOOBI MOJYYCHUS
Kkuciopona. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOJa 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 KUCHOThI. [IpuMeHenne cepbl 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 COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®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  MOAUDUKAIUY.
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 BElIEeCTB, 0OPAa30BAHHBIX 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 MetamioB B Ilepuoanueckon cucteMe XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OO1ime
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmiaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psifl 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. HaTtpuii u kanuii: mnonyyeHue, (QU3HUECKHE 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, MPHUMEHCHUE IIPOCTBIX BEIIECTB W HX COCIUHCHUI.
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 MeTawioB 1oOouHblXx noarpynn (b-rpynm)
[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
OKUCJIMTENbHBIE CBOMCTBA. [lonydyeHne U npuMEeHEHUE XpoMa.

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

®u3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coeauHeHuil. OKCumpbl,
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:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTalibl W CIUIaBbD», B3aUMOJCHCTBUE
[IEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BaHUE
BUJIEOMATEpPUAIOB), B3aUMOJICHCTBUE IIMHKA M KE€JI€3a C PACTBOpPAMHU KHUCIOT H
HIeJI0YeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KAaTUOHBl METAJUIOB, B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHUHHUS U ILMHKA 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 H KU3Hb.

Ponp xumum B oGecriedeHr yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4YHbIX METOJaxX NO3HAaHWS M METOAOJIOTMA HAy4YHOrO HCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOJYYEHHUs BaXXHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOACTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumusg © 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuna
WCIMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MENULIMHBI.



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

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJb30BaHMS NIpenaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3ZHU.

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

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OPECHHUS.

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 WM O00BEMY OJHOrO0 M3 YYAaCTBYIOIIMX B PEAKIIMHM 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 [OJIM W MOJISIPHOM
KOHICHTpPAllMM BEIIECTBA B PACTBOPE, MOJH BBIXOJA NPOAYKTAa PEAKIUUA OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmuzanus  MEXNOpeIMETHBIX  CBS3€H TPU  HU3YYEHHH OOmed u
HEeOpraHmueckoi xumuu B 11 Kiacce OCyIIeCTBISIETCS Yepe3 UCIOJb30BAHUE KAK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHSATHH, MPUHATHIX B OTAEIBbHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61mue ecTeCTBEeHHO-HAYUYHBIE IMMOHATHS : SIBJICHHE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiacCHU(UKalus, NEePUOIUIHOCTb, HAOIIOICHUE,
U3MEPEHUE, SIKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHHUE.

®usuka: wmarepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHWE BEIIEeCTBA, HJIICATBHBIN Tas,
(du3nUecKkre BEIMYUHBI, €TMHUIIBI U3MEPEHUS, CKOPOCTbh, SHEPTHsI, Macca.

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

['eorpadusi: MuHEpaIBI, TOPHBIE MTOPOJIBI, MOJIE3HBIC HCKOMAEMBbIE, TOILIIUBO,
pecypcesl.

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



mnpernaparoB, IMPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, JSJICKTPOHHAA
IMPOMBIINIJICHHOCTD, HAHOTCXHOJIOTHMH.



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, CAMOCTOSITEILHOCTH ¥ CAMOOTNPEIEICHUIO; HAIMYNE MOTUBALIMM K
0oOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTH 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIaHBbI.

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

JIM4HOCTHBIE pe3yJdbTaThl OCBOCHHUS TMpeAMeTa «XHUMHUS» OTPaXKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIHbHOCTH
oOydaromuxcs B MpoLecce pealn3aluu 00pa3oBaTeNIbHON JESTEIBLHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U IPABOMIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M IMpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIbHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHIITOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W NPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMEeHThI IpYTUX IpU aHAJINU3€ Pa3IUYHbIX BUJOB Y4eOHOI 1eATeIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K HCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUM;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
NPWIOKEHUS] XUMHUHU, OCO3HAHUS TOrO, 4YTO JAHHbIE HAyKH €CTh pe3yJbTar
JUINTETIbHBIX ~ HAOMIOACHHWH, KpPOMOTJIMBBIX 3KCHEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX 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;

CIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE TMOBEJCHUE M TMOCTYNKH CBOUX TOBApHIICH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS IIEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3UYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NOHUMAHMSI UEHHOCTH TMPaBUJI HWHIAWBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

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

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
NESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW MW  APYrHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B PEIIEHUU MPAKTUYECKUX 3a]ad
COIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCuil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MIPUMEHEHHS TPEAMETHBIX 3HAHUI IO XUMUHU;

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 XUMHH, UHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 1eeCO00pa3HOT0 OTHOUIEHUS K MPHUPOJIE KaK HCTOUHUKY
CYILIECTBOBAHMUS )KM3HU HA 3eMIIE;

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



OCO3HAHUSI HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JCUCTBUM, TMPUHOCAIIMX Bped OKPYKAIOLIEH
MPUPOJIHON cpejie, YMEHHUsI MPOTHO3UPOBATh HEOIArONPHUATHBIC SKOJIOTHYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

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

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
npeACTaBiIeHUs 00 OKPY)KAroIIeM MHUpPE KaK O €JWHCTBE MPUPOJBI M YEIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MpoOIeM COXpaHEHUsI
IPUPOJHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UUMBUIIM3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBICHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KyJIbTYpbl, B PEIICHUU TJIOOAIBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IYHEPreTUUYECKOMH,
MUIIEBOM W SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00ECTICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHOM KU3HU KaXIAOTO 4yieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, UCIOJBb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh
MOJIy9aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa H
MIPOUCXOAIINX B HEM M3MEHEHU, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKITIOYCHUS 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, UCCIIEA0BATENbCKOM 1€ TEIbHOCTH;

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

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iIu4HbIX cepax mpodeccruoHaaIbHOU
NeSATEeIbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

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

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE TOHSTHS, OTpa)Karolle
LEJIOCTHOCTh HAy4YHOM KapTHHBI MUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTEMA, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIpyTHUE);

yYHHUBEpCAJIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIOCOOHOCTD oOyuaroumxcs UCIOJIb30BaTh OCBOCHHbIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHMS W YHHBEPCAJIbHBIE Y4YeOHBIC
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

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

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaJIbHbIE YUeOHbIe 1eiiCTBUA

1) 6a30Bble JJOrHYecKHe AedCTBUS:

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

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C TIOCTABICHHBIMHU LIEJISIMU;

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 [JIs KIAacCU(PUKAIMKM 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, (POPMYJIHUPOBATH BHIBOJIbI 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 — MpU PEIICHUU Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB U XHUMHUYECKHUX
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 CaMOCTOSITEJIbHOTO TIUIAHWPOBAHHUS MW TPOBEJACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJO0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ysbrar, (PopMyJIUpOBaThH
0000ITIeHNS W BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YILTATOB MCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN 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 MTO3HAHUS.

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, KPUTHUYECKH OILICHUBATh 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 CHUCTEM;

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

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCcTBE CpeACTBA Mpu paboTe ¢
XUMUYECKOW MH(MOpMalMeil: NpUMEHSATh MeXnpeaMeTHble ((dusnyueckue 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 00CYKJ1a€MOM TEMBI B XOJI€ 1UAJIOra U/Uiu
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPE/JI0KECHUS
OTHOCHUTEJIBHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH ITPU BBINIOJIHEHUHU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUSI 1 0OMEHA MHCHUSIMH.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUU Y4YeOHBIX M HCCIENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
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

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha yriayOIEHHOM
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 M NMPUMEHEHWIO 3HAHUW B PA3IUYHBIX YyUEOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYaIIUsIX, CBA3aHHBIX C XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHBI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

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



MUIIEBOM 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MATEpPUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHun palMOHAIIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEeKa, a TakKKe OJKOJOTMYEeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO M IPUPOJIHOM CPELIE;

BJIQJICHHE  CHCTEMOM  XMMHYECKHMX  3HAaHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIUE MOHATUSA — XUMHUYECKUH 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oboyouka atoma, S-, P-, d-aToOMHBIC OpOWTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTaNei, HOH, MOoJeKya,
BaJICHTHOCTb, 3J€KTPOOTPUIATEIBHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKasl CBSA3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHbINA 00BEM, YIIIEpOIHbIN CKelleT, PYHKIIMOHAIbHAS
Tpylmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHBIE), H30MEpUs CTPYKTypHass U TNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTUYECKUNA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKAlIUe OpraHUYeCKUue COCAMHEHHs, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIUWHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. W. MengeneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPALICHUS DSHEPrUM TMPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHHW3MaxX XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opueHntantsl | u Il pona);
(baKkTONOTHYECKHE CBENIEHUS O CBOWCTBAaX, COCTaBe, MOJYYEHHH M O€30MacHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YelIOBeKa, OOMIMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOM3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHITHM,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, HWCIOJIb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIi COCTaBJICHUS MOJICKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PACKpPbIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0OajaHca »d3TUX peakiuil, peakuuil HOHHOro OOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



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

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABIMBATh MPUHAIJICKHOCTh H3YUCHHBIX
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
MpEeJCTAaBUTENICH OPraHMYECKUX BEIIECTB (ITHIICH, alleTUJICH, TONYOJ, TIUIEPHUH,
STUJICHTIIUKONb, (EHOJ, (QOpMaNIbJICTU/, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJI0Ta, CTEApUHOBAs, OJICMHOBAs, TATbMUTUHOBAS KHUCJIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHue);

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 jisi 00bSICHEHNS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHUYECKHUX BEIECTB: aJKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKaJNEHOB,
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  CBA3b  MEXIYy HUMH  ypaBHCHHSIMU
COOTBETCTBYIOIIUX XWMUYECKHX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHS TOJATBEPX AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN 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 MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS 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(hOpMUPOBAHHOCTh YMEHHI: TMPOBOJAUTH PaACUYEThl MO XUMUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenuYuH (Macca, OOBEM Tra30B, KOJIWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BElIeCTBa MO WM3BECTHBIM MACCOBBIM JOJISIM XHMHUYECKUX JJIEMEHTOB,
IIPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
C TIO3UIMH  DKOJOTHMYECKOHW  Oe30MacHOCTH  TOCJIEACTBUS  OBITOBOM M
IIPOU3BOJICTBEHHON JICATEILHOCTH 4YEJOBEKa, CBS3aHHOM C TmepepadboTKoi
BEILIECTB, UCIIOJb30BaTh MOJYUYEHHBIC 3HAHUS [JIS IPUHSITHS TPAMOTHBIX PEIICHUN
npo0JieM B CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI S3KCIEPUMEHT (IMOJIyYEHHE W HU3YyYEHHE CBOWCTB OPraHUYECKHX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30macHOro OOpallleHusl ¢ BEIeCTBAMH MW JIabopaTOpHBIM 000OpYIOBaHHEM,
dbopMynupoBaTh Ielib HCCIENOBAHUSA, TNPEICTABISATh B pa3audyHOl ¢dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

cOOMI0IaTh MpaBUJia SKOJOTHYECKH 1EJIECO00Pa3HOTO MOBEICHUS B OBITY U
TPYAOBOM AEATEIIBHOCTU B LENSAX COXPAHEHHsSI CBOETO 30POBbs, OKPYXKAIOLIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MHOHUMAas cMbIc nTokazaTtens [TIK;

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

c(hOpMHUPOBAHHOCTh YMEHUH: OCYIIECTBJIATH IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOU MHGOPMALIUY B Pa3IMYHBIX UICTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATH XUMHUYECKYI0 MH(OpMAIHIO, nepepadaThiBaTh €€ U HCIOJb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynabTaThl OCBOEHUSI Kypca «OOmmas v HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTAX M II03HABAEMOCTHU SBJIIEHUW MPUPOABI, O MECTE U 3HAYCHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJU B OOECIEUEHUU YCTOMYHMBOIO
pa3BUTHA, B PEIICHUU NPOOJEM HKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaIOB, HOBBIX
UCTOYHUKOB DHEPTHH, B OOCCIEUEHUU DPAIMOHAIBHOTO MPUPOOMNOJIH30BAHMS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370pPOBBIO M TPUPOIHOMN

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIINE TOHITHS — XUMUYECKUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JJIEKTPOHHAsE 000JI0YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXAEHHOE COCTOSIHUS aToma, THMOpuaM3aivs aTOMHBIX OpOuWTaneil, WoH,
MOJIEKYJIa, BaJIEHTHOCTb, JJEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCICHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJHAsA),
KpUCTAJUIMYECKasi pElETKa, XUMUYECKas peakius, pacTBOp, JJIEKTPOJIMUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU d(PdeKT
XUMHUYECKOU PEaKIiUi, CKOPOCTh XMMHUUECKON peakiuy, XUMUUECKOE PAaBHOBECHUE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHUYECKON JTUCCOLMAIUM, TEPUOIUUECKUN
3akoH J[.11. MenaeneeBa, 3aKOH COXpAaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUSI PHEPTUM MPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PEHUYECKHE 3HAHUA, JIeKallMe B OCHOBE IMOHUMAaHUSA
NPUYUHHOCTA W CHUCTEMHOCTH  XMMHUYECKHX  SABIICHUWA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHUX M  KUHETHYECKHX 3aKOHOMEPHOCTSAX  UX
MNPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX U JTUCIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAaX, COCTaBE, NMOJYYEHHH M OE30MacCHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWYECCKHUX BEIISCTB B OBITY M NMPAKTHYCCKOMN
NEATCIBHOCTA  4YeJOBEKa, OOMMX  HAy4YHBIX MOPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HUCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY ISt
cocTtaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUHA XHMHUUYECKHX  PpEaKIHil,
cucreMatnueckyio HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIIEIBbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACNISITh BAJICHTHOCTh U CTENIEHb 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 XUMUYECKOW CBS3M M THUINA KPUCTAUIMYECKOW PEIMIETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyrollux BeIIeCTB, TETUIOBOMY 3 (EKTy peakiuu, U3MEHEHUIO
CTeNeHEl OKMCIEHHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTUIO KaTajau3zaTopa H
JIPYTHUE); CAaMOCTOSITEILHO BBIOUPATh OCHOBAHMSI U KPUTCPUM IS KIacCUDUKAIINH
M3Y4aeMBbIX BEIIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBIC] MEPUOIUYECKOro 3aKoHa [I.
N. MenpeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHMI: XapaKTEepH30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB ME€PBOrO—YETBEPTOrO IEPUOJOB
[Tepnognueckoit CHUCTEMEI J.W. Menneneena, HCTIONIB3YS HOHSTUSI
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX DJIEMEHTOB 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
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIAcCOB,  MOATBEPKIATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MTOMOIIbIO YPABHEHU I COOTBETCTBYIOIINX XUMHUECKUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIIMNA MOCPEIACTBOM COCTABIICHUS DJIEKTPOHHOTO 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(hOpMUPOBAHHOCTh yMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTECKAHUS
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
BHeWHUX Bo3aeicTBuil (mpunuun Jle [larense);

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

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HayYHOTO
MO3HAHMS SIBJICHUN TIpUPOJbl — HAOMIOICHUE, HU3MEPEHHUE, MOCIUPOBAHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSITh 3TU 3HAHUS MPU IKCIIEPUMEHTAIHLHOM HCCIICIOBAHUH BEIIECTB
U I OOBSICHCHUS XHMHUYECKHMX SBJCHUN, HMMCIOIIMX MECTO B TPHUPOJC,
MPaKTUYECKOU JIeATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpPMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XMMHUYECCKUX 3HAHUH C
MNOHSATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSITHM «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJIApHAs KOHIECHTPALIMY;
MAaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO A dekra
peakluy; 3HAYeHUs BOJOPOJHOTO TOKa3aTesi pacTBOPOB KHUCIOT U IIENOYEH ¢
W3BECTHOM CTETEHBIO JHUCCOIMAILMU; Macchl (00BbEMa, KOJMYECTBA BEIIECTBA)
NPOJYKTa PeaKIfH, €CIU OJHO M3 MCXOJHBIX BEIIECTB /IaHO B BUIE pacTBOpa C
ompeeIEHHOW MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(uMeeT TpUMECH); MOJM BBIXOJA MNPOJAYKTa peakiuu; OOBEMHBIX OTHOIICHHI
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONMpEIeICHUE
CpeAbl PacTBOPOB BEIIECTB C IMOMOIIbIO HHIUKATOPOB, HM3YYCHHUE BIUSHUS
pasnTUYHBIX  (AKTOPOB HA CKOPOCTh XMMHUUYECKOW pEaKIHH, pEIICHUe
DKCIIEPUMEHTATBHBIX 3adad mo TeMam «Metamisly u  «Hemerammei») c
coOmoIeHneM TpaBuil 0€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (OPMYIUPOBATH II€JIb  WCCJICNOBAHUS, TMPEJCTABIATh B
paznu4yHON (PopMme pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATH M OICHUBATH WX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHHI: COOIOAATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C HHCTPYKIUSIMU [0 BBIOJHEHUIO JA0OPATOPHBIX XUMUUYECKUX
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 YKMUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBISATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKOU HHGOPMALIUU B PA3IMUHBIX UCTOYHHKAX (HaydHasi U yueOHO-Hay4dHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYIO0 HUH(pOpMaIlUIo, epepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU c MOCTABJIEHHOU yaeOHOMU 3aJauei.
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Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH

11

[Ipenmer
OPraHNu4ecKou
XUMUH.
Teopus
CTPOEHHUS
OpPraHUYECKUX
COEIUHEHUN
A. M.
byrneposa

https://lesson.edu.ru/lesson/393a3fa2-1439-4a34-9af1-

137fd38felcd?backUrl=%2F904%2F10

Uroro no pazneny
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Pasznen 2. YriieBoaopoanbl

IIpenensHbIe
JIEBOIOPOOBI ANKaHbI
2.1 | YrreroAopoa 5 0 AAKaHb!
— aJIKaHBblI, LIMKNOanKaHbl
AKJIOATIKAHBI
Henpenenbusl AJKeHbI
22| e 14 1 AnKoameHsbl
ANKWHbI

YTIIEBOIOPOIBI
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https://lesson.edu.ru/lesson/eba6bb7f-adb7-4208-a937-b1845afa7fae?backUrl=%2F904%2F10
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https://lesson.edu.ru/lesson/77b02eb6-8ed5-498d-962c-acafdaf422db?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/239b3575-cc63-4665-8416-6fd7b4ff8336?backUrl=%2F904%2F10

. QJIKCHBI,
aJIKaIMCHBI,
AJIKUHBI

2.3

ApomaTtudeck
ue
YTIEBOAOPOIBI
(apensr)

ApeHbl

24

[Ipuponusie
WCTOYHHUKH
yIJ1€BOJOPOJ0
B U HIX
nepepaboTka

HedTb
MprpoaHbIn ras

2.5

lNanorennpouns
BO/JIHbIE
YTJIEBOJIOPOJO
B

https://lesson.edu.ru/lesson/b3d75a86-e051-4114-adfa-
ccd0237c50bb?backUrl=%2F904%2F10

Hroro no pazneny

35

Pasznea 3. Kuciopon

coaepKalmue OpraumIeCKue COCAMHCHUA

https://lesson.edu.ru/lesson/450a962c-1edb-4fcf-93ac-

31 CroupTsl. 11 6b9779010e93?backUrl=%2F904%2F10%3Fterm%3D%25D1%2581%25D0%25BF%25D0%
' deHon 25B8%25D1%2580%25D1%2582%25D1%258B
CnupTbl u beHonb!
KapOGonunbHbI
€ COC/IMHEHMUS: ANbAEervapl v KETOHbI
aNbJICTU/IBI 1 Kap6oHOBbIE KMC/IOTbI
3.2 ACTHA 21 >

KETOHBI.
KapOoHoBbIe
KHCJIOTHI.

CnoxxHble 3¢upbl
Hupbl



https://lesson.edu.ru/lesson/0861f348-5d8b-4b1f-b7d1-fbeee8f8d8df?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/f7485c99-1bf2-4b00-8d3f-5fe9135747d1?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/b7070a0f-057b-4c66-bd84-9be835a5712b?backUrl=%2F904%2F10%3Fterm%3D%25D0%25B3%25D0%25B0%25D0%25B7
https://lesson.edu.ru/lesson/b3d75a86-e051-4114-adfa-ccd0237c50bb?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/b3d75a86-e051-4114-adfa-ccd0237c50bb?backUrl=%2F904%2F10
https://lesson.edu.ru/lesson/450a962c-1edb-4fcf-93ac-6b9779010e93?backUrl=%2F904%2F10%3Fterm%3D%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://lesson.edu.ru/lesson/450a962c-1edb-4fcf-93ac-6b9779010e93?backUrl=%2F904%2F10%3Fterm%3D%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://lesson.edu.ru/lesson/450a962c-1edb-4fcf-93ac-6b9779010e93?backUrl=%2F904%2F10%3Fterm%3D%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://lesson.edu.ru/lesson/80c9befd-ccff-467e-bda0-f8f1c7b4720b?backUrl=%2F904%2F10%3Fterm%3D%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://lesson.edu.ru/lesson/58cc787f-6a5d-43c6-aee3-2007a3185081?backUrl=%2F904%2F10%3Fterm%3D%25D0%2590%25D0%25BB%25D1%258C%25D0%25B4%25D0%25B5%25D0%25B3%25D0%25B8%25D0%25B4%25D1%258B
https://lesson.edu.ru/lesson/121ce3a6-575a-478a-ab08-4145d3b26a0e?backUrl=%2F904%2F10%3Fterm%3D%25D0%25BA%25D0%25B0%25D1%2580%25D0%25B1%25D0%25BE%25D0%25BD%25D0%25BE%25D0%25B2%25D1%258B%25D0%25B5%2520%25D0%25BA%25D0%25B8%25D1%2581%25D0%25BB%25D0%25BE%25D1%2582%25D1%258B
https://lesson.edu.ru/lesson/1434e7f0-1355-4cdb-9ce2-2f046ddd46f2?backUrl=%2F904%2F10%3Fterm%3D%25D1%2581%25D0%25BB%25D0%25BE%25D0%25B6%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%258D%25D1%2584%25D0%25B8%25D1%2580%25D1%258B
https://lesson.edu.ru/lesson/c3e0467c-1679-4644-bebb-e68499e419bb?backUrl=%2F904%2F10%3Fterm%3D%25D0%25B6%25D0%25B8%25D1%2580%25D1%258B

CnoxHble
a¢upsl. XKupsi

3.3

Yrinesoanl

9

https://lesson.edu.ru/904/10?term=yraesoapl

Hroro no pazneny

41

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

AMUHEL. AMUHBI
41| AMHUHOKHUCIIOT 12 1 2 AMMVHOKUCAOTbI
bl. benku Benku
Hroro mo pazgeny 12

Pasznea 5. BoicokomoJieky.Jn

SIPHBIC COCTUHECHUSA

Bricokomornek
5.1 | ynsapHsie 6 1 BbICOKOMO/IEKYNAPHbIE COeANHEHUS
COCITMHEHUS
Hroro mo pazgeny 6
OBUIEE
KOJIMYECTBO 10 5 5
YACOB I10 )

I[TPOTPAMME



https://lesson.edu.ru/904/10?term=углеводы
https://lesson.edu.ru/lesson/cc7cc048-c715-42cb-8b68-6d680ed0aaa2?backUrl=%2F904%2F10%3Fterm%3D%25D0%25B0%25D0%25BC%25D0%25B8%25D0%25BD%25D1%258B
https://lesson.edu.ru/lesson/efbf863d-47a8-4ab2-9a9c-b55c1f80f1b2?backUrl=%2F904%2F10%3Fterm%3D%25D0%25B0%25D0%25BC%25D0%25B8%25D0%25BD%25D0%25BE%25D0%25BA%25D0%25B8%25D1%2581%25D0%25BB%25D0%25BE%25D1%2582%25D1%258B
https://lesson.edu.ru/lesson/784c793d-edc3-407e-9f20-453bcd466d65?backUrl=%2F904%2F10%3Fterm%3D%25D0%25B1%25D0%25B5%25D0%25BB%25D0%25BA%25D0%25B8
https://lesson.edu.ru/lesson/bfbd453e-4934-44d0-b33d-ffde3ed1187c?backUrl=%2F904%2F10%3Fterm%3D%25D0%2592%25D1%258B%25D1%2581%25D0%25BE%25D0%25BA%25D0%25BE%25D0%25BC%25D0%25BE%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2583%25D0%25BB%25D1%258F%25D1%2580%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BE%25D0%25B5%25D0%25B4%25D0%25B8%25D0%25BD%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F

11 KVIACC

N HaumenoBanu | KoaundecTBo 4acoB
o
€ pa3eJioB U
n/ Bceer Kontposnbubl | IlpakTnueckn | JJeKTpoHHBIE (11(pPOBbIE) 00pa3oBaTeIbHbIE PECYPChI
TeM
n 0 e padoThl e padoThblI
NMPOrpaMmblI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue
aroMa.
[Tepnoanuecku
¥ 3aKOH U
https://lesson.edu.ru/lesson/9f3d75f5-b1c8-4538-8c14-
1.1 [eprnonnyecka 9
3ea38c95alec?backUrl=%2F904%2F11
s cUCTEMA
XAMHYECKUX
3J1eMeHTOB [].
. Menneneena
Crpoenue
BEIECTBA.
1.2 11 1 CTpoeHue BeLLecTB MONEKYAAPHOIO M HEMOIEKYNAPHOrO CTPOEHMSA
Mmuoroo6pasue
BEILECTB
XumMudeckue . .
1.3 19 1 3 XMMUYECKMe peakLMm B OPraHNYeCcKoM M HeOPraHMYeCcKoN XMMUK
peakuu
Utoro no pazneny 39
Paznen 2. Heoprannyeckasi XuMusi
2.1 Hemeramnsl 31 1 3 https://lesson.edu.ru/904/11?term=HemeTannbl
2.2 MeTtanisl 23 1 https://lesson.edu.ru/904/11?term=meTanbl



https://lesson.edu.ru/lesson/9f3d75f5-b1c8-4538-8c14-3ea38c95a1ec?backUrl=%2F904%2F11
https://lesson.edu.ru/lesson/9f3d75f5-b1c8-4538-8c14-3ea38c95a1ec?backUrl=%2F904%2F11
https://lesson.edu.ru/lesson/01051269-2d30-4a91-9fa9-b2162dee2802?backUrl=%2F904%2F11%3Fterm%3D%25D0%25A1%25D1%2582%25D1%2580%25D0%25BE%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2520%25D0%25B2%25D0%25B5%25D1%2589%25D0%25B5%25D1%2581%25D1%2582%25D0%25B2%25D0%25B0
https://lesson.edu.ru/lesson/b9082699-c692-4cb2-ac9f-e8b8a45d798c?backUrl=%2F904%2F11%3Fterm%3D%25D1%2585%25D0%25B8%25D0%25BC%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B8%25D0%25B5%2520%25D1%2580%25D0%25B5%25D0%25B0%25D0%25BA%25D1%2586%25D0%25B8%25D0%25B8
https://lesson.edu.ru/904/11?term=Неметаллы
https://lesson.edu.ru/904/11?term=металлы

Hroro no pazneny

54

Pa3gen 3. Xumus u sKu3HbL

Metoasl
HO3HAHUA B

https://lesson.edu.ru/904/11?term=MeToab1%20n03HaHnA%208%20x1Mm

A
3 XUMHH. XUMHUSI o un
H JKU3Hb
Hroro mo pazmeny 9
OBIIEE
KOJIMYECTBO 102
YACOB I1O0

[TPOI'PAMME



https://lesson.edu.ru/904/11?term=Методы%20познания%20в%20химии
https://lesson.edu.ru/904/11?term=Методы%20познания%20в%20химии




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

[ara usyyenus

[IpenmMer u 3HaYeHHE OpraHNYECKON XUMUH, PEACTAaBIEHUE O MHOTO0Opa3uu

1 OPraHMYEeCKUX COCTMHEHUN .

9 DIEeKTPOHHOE CTPOEHHUE aToMa yriiepoia (OCHOBHOE U BO30OYXKIEHHOE 1
COCTOsIHUS). BasieHTHBIE BO3MOXKHOCTH aTOMa yriiepoaa

3 XUMHUYECKasi CBSI3b B OPraHUUECKUX COSTMHEHUSIX. MeXxaHu3Mbl 00pa3oBaHUs 1
KOBQJICHTHOM CBSI3U, CITIOCOOBI pa3phiBa CBI3EH
Teopus cTrpoeHust opranndeckux coequaennii A. M. byriieposa 1
CraproBas TuarHoCcTUKa 1

6 Teopust crpoeHus oprannyeckux coenuHenuii A.M. bytneposa. Bumsl 1
M30MEpHH: CTPYKTYpHAasi, TPOCTPAHCTBEHHAS.

7 [Ipencrasnenue o K1accuukanuu U cucTeMaTHuecKass HOMEHKIIaTypa 1
(IUPAC) oprannuecKux BEIIECTB
Knaccudukanus peaknuii B opraHu4ecKOrd XUMHUH 1
CucremaTu3zanus 1 00001IeHNEe 3HaHUN TI0 TEME

10 AJKaHBI: TOMOJIOTHYECKH psijl, oOmas popmyrna, HOMEHKIATypa U U30MepHs, 1
ANIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYI

11 Ou3nyecKue U XMMHUYECKHUE CBOMCTBA alIkaHOB 1

12 Haxoxnenue ankaHoB B npupoje. CriocoObl MoTy4eHus U MIPUMEHEHHE 1
AJIKaHOB

13 Huknoankansl: o0mmast popmyna, HOMEHKIATypa U H30Mepus, 0COOCHHOCTH 1

CTPOCHHUA U XUMHUUYCCKUX CBOfICTB, CIIOCOOBI MOJIY4YCHHA U IPUMCHCHUC




Pemrenne pacuéTHBIX 3aa4 Ha ONPEAEICHUE MOJIEKYISIPHON (HOPMYIIbI

14 OPraHMYECKOTO BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIITUX 1
B ero cocraB. CucremaTtusaius 1 000011eHne 3HAHUM 110 TEME
AJIKEHBI: TOMOJIOTHYECKHH psJl, o0mias hopmysna, HOMEHKIATYpa, JJIEKTPOHHOE

15 Y TIPOCTPAHCTBEHHOE CTPOeHUE MOJIeKyI. CTPYKTYypHAS U ITUC-TPAHC-H30MEPHs 1
QJIKCHOB

16 ®u3nyecKkue 1 XMMHUYECKHE CBOMCTBA ankeHOB. [IpaBuino MapkoBHMKOBa 1

17 CriocoObl nostydeHus: 1 IPUMEHEHNE aIKEHOB

18 [IpakTnueckas padbora Ne 1 nmo teme "lIlosyueHue 3TuaeHa U U3y4eHUE €ro 1
CBOMCTB"

19 Pemenue pacuéTHBIX 3a7a9 Ha ONPEICICHIE MOJICKYISIPHON (hOPMYJIBI 1
OpPraHWYECKOTO BEIIeCTBA

20 AJKaJIMEHBI: CONMPSHKEHHBIC, H30JUPOBAHHBIC, KyMYIHpOBaHHbIe. OCOOEHHOCTH 1
AJIEKTPOHHOTO CTPOEHUS

21 XHUMHYECKHE CBOMCTBA COMPSKEHHBIX TNCHOB 1

22 CriocoObl MoTy4eHHsT ¥ TPUMEHEHNE aTKaTUECHOB

93 AJNKUHBI: TOMOJIOTHYECKU psifl, oOmias popmysa, HOMEHKIATypa, JJIEKTPOHHOE 1
Y IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, PU3NYECKUE CBOMCTBA

24 XHUMHUYECKUE CBONCTBA aJIKUHOB 1

25 KadecTBeHHBIC peakiiy Ha TPOMHYIO CBS3b 1

26 CrniocoObl nostyyeHHs U NPUMEHEHUE aJIKUHOB 1

27 Pemenue 3aaau: pacy€Tsl O ypaBHEHUIO XUMHUYECKON PEeaKINU 1

28 Cucremarusanuus 1 0000IeHIE 3HAHUHN 110 TEME 1
ApEHBI: TOMOJIOTUYECKUH psijl, o011ast popmyna, HOMEHKIATypa. DIEKTPOHHOE

29 Y IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY O€H3011a U TOTyoJa, NX GU3UYECKUE 1

CBOICTBA




30

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUH 3aMEILICHUS

XUMHU4YECKHE CBOMCTBA ApPCHOB: pC€aKIMu MPUCOCANHCHUSA, OKUCIICHUC

31
rOMOJIOTOB OeH30J1a

32 Oco0eHHOCTH XHMHYECKUX CBOWCTB CTHPOJIA

33 Pemenue pacuéTHBIX 33729 Ha ONPEICTICHIE MOJICKYISIPHON (hOPMYJIBI
OpPraHWYECKOTO BEIIeCTBA

34 CriocoObl MosTyueHus: U IpUMEHEHUE apeHOB

35 I'eHeTnyeckas CBSA3b MKy PA3IMYHBIMH KJIACCAMU YTIIEBOJOPOJIOB

36 Pacu€tel o ypaBHEHUSAM XUMHUYECKUX peakiuii. CucTeMaTu3anus u
000011IeHIE 3HAHUM 10 TEME

37 [Ipuponausiii ra3. [lonmytasle HeQTIHBIE ra3bl

38 KamMmeHHbI# yrosb ¥ NpoayKTHI €ro nepepaboTKu

39 Hedts 1 cioco6w1 €€ nmepepadoTku. [I[puMeHeHne mpoayKToB nepepadboTKu
HetH

40 I'enetnueckas cBs3b MEXKIY Pa3IMYHBIMU KJIACCAMH YTJIEBOJI0POJIOB

41 lNanmorenonpon3BoAHbBIE YTTIEBOAOPOIOB: JIEKTPOHHOE CTPOEHUE; PEAKLIUU
3aMelleHus TajJoreHa

42 JlelicTBue 1Ie04€il HA TAJIOTEHITPOU3BOAHbIE. B3anMoaencTeue
JUTajJoreHaJIKaHOB ¢ MarHWeM U IIMHKOM

43 CucremaTu3anus 1 00001IeHne 3HaHu 1o pa3zaeny "YriaeBoaopoas"”

44 KontponbHas padora o teme "YrieBoaopo s
[IpenenbHBIE 0IHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUH psfl, 00mmas hopmyia,

45 CTpOEHHUE MOJIEKYI, U30MEpHs, HOMEHKJIATypa, Kiaccudukarus, Guandeckue
CBOMCTBA

46 XUMUYECKUE CBOMCTBA MPENIEIbHBIX OJHOATOMHBIX CTUPTOB

47 CriocoOblI MosTydeHus: ¥ IPUMEHEHHE OJTHOATOMHBIX CITUPTOB




[IpocThie 3¢uphl: HOMEHKIATYPa U U30MEPHUSL, 0COOCHHOCTH (PU3UIECKHIX U

48 . 1
XUMUYECKUX CBOHCTB

49 MHOTr0aTOMHBIE CIIUPTHI: STUICHTITUKOIb U TIIMIEPUH, X (PU3HYECKHE U 1
XUMHUYECKUE CBOMCTBA

50 CriocoObl moTy4eHHs 1 IPUMEHEHNE MHOTOATOMHBIX CITUPTOB 1

o1 ®deHoJI: CTpoeHHUE MOJIEKYIBI, (hU3udecKkrue cBOMCTBA. TOKCUUHOCTH (heHota 1

52 Xumudeckue cBocTBa (heHosa 1

53 CriocoObl mosty4eHust U mpuMeHeHue hexnona 1

54 [IpaxTnueckas pabota Ne 2. PenieHue skcriepuMeHTaIbHBIX 3a7a4 10 TeEMe 1
"CnupTsl U (heHobI"

55 CucreMaruzanys 1 0000IIeHNE 3HAHUN IO TEME 1

56 AJBJIETUABI ¥ KETOHBI: 3JICKTPOHHOE CTPOCHHE KapOOHWIIBHOU TPYIIIIBL; 1
TOMOJIOTHYECKHE Psifibl, 001mas popMyia, H30Mepusi 1 HOMEHKIIaTypa

57 AJNbAeTHIBI M KETOHBI: (PU3MUECKHE CBOMCTBA; PEAKIIUU MPUCOCTUHCHUS 1

58 Peakuuu okucieHus 1 KaueCTBEHHBIE PEAKIIMH aJIbAETUI0B U KETOHOB

59 CrocoObI MoTy4YeHUs albJACTUIOB U KETOHOB 1

60 OAHOOCHOBHBIE MpefieNibHbIe KAPOOHOBBIE KHCIOTHI, 0COOEHHOCTH CTPOSHUS UX 1
MOJIEKYI

61 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, X (PHU3UYECKHUE CBOMCTBA

62 XUMUYECKUE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX KaPOOHOBBIX KHUCIOT 1

63 Oco0OeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHL.. MHOT0OOpa3re KapOOHOBBIX 1
KHCIIOT
Oco0eHHOCTH CBOMCTB: HETIPEAETbHBIX M ApOMATUIECKHX KAPOOHOBBIX,

64 TMKapOOHOBBIX, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTeny BbICIINX 1
KapOOHOBBIX KUCIIOT

65 ITonsiTue 0 MPOU3BOJHBIX KAPOOHOBBIX KUCIOT 1




66

CriocoObl mosTyyeHHs U IPUMEHEHNE KapOOHOBBIX KUCIOT

CrnoxHnble 3(hupbl: TOMOJIOTUYECKUN P, 00mIast popmyna, nzomMepus u

67
HOMEHKJIaTypa

68 du3nuecKue 1 XMMUYEeCKHUe CBOHCTBA 3(UPOB

69 Pemenue pacuéTHbIX 3aa4: [0 YpaBHEHUIO XUMUYECKON pEaKI1H, Ha
onpesiesieHue MOJIEKYIIpHON (GOpMYJIbl OPraHNYeCKOro BEIECTBA

70 [IpaxTnueckas padota Ne 3. Pemienue skcriepuMeHTaIbHBIX 3aa4 110 TeEMe
"Kap6oHoBbie kucioTsl. CroxHbIe Y3QUphI"

71 XKupsl: cTpoenue, pusnueckue U XMMUYECKUE CBOWCTBA (TUIPOIIH3)

79 Oco0eHHOCTH CBOMCTB JKHUPOB, COJIEPKALINX OCTATKU HEMPeNeIbHBIX JKUPHBIX
KUCHO0T. JKupsl B Ipupoie

73 Mpl11a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX Motolee aeiictsue. [lonstue
0 CHHTEeTHYeCKuX Moromux cpencrsax (CMC)

74 I'eneTnueckas cBsI3b YIJI€BOJIOPOJIOB U KUCIOPOACOAEPKAIIUX OPIraHUIECKUX
BELIECTB

75 PacuéTel o ypaBHEHUSIM XUMUYECKUX PEAKITUI

76 CucreMaruzanys 1 0000IIeHNE 3HAHUI IO TEME

77 OO11ast XxapakTepUCTHUKA YIJIEBOJOB U KiIacCU(pHKaLMs yIIIeBOAOB (MOHO-, TU- U
MOJIMCAXAPH/IbI)

78 MoHocaxapusl: Gpu3nuecKre CBOMCTBAa U HAX0XKIEHHE B IPUPOJIE

79 [IpuMeHeHue TII0K03bl, €€ 3HAYCHHUE B )KU3HEAEATEIbHOCTH OpraHu3Ma

80 Jucaxapuipl: caxapo3a, MaJIbTo3a U Jlakto3a. HaxoxxieHue B mpupojae u
IIPUMEHEHHE AUCAXapUIOB

81 [Tonucaxapuapl: CTpO€HHE MaKPOMOJIEKYJ, (pU3NUecKre U XUMUYECKUE
CBOMCTBA, IPUMEHEHHE

82 [TonsiTue 06 NCKYCCTBEHHBIX BOJIOKHAX




Pemenne PACUYCTHBIX 3a/Ja4 Ha OIMPECACIICHUC N0 BbIXOAa MPOAYKTa pCaKInu

83 OT TEOPETUYECKU BO3ZMOKHOTO

84 Cucremaru3zanus 1 0000IIEHUE 3HAHUM 110 pa3AeTy

85 KonTtponsHast padota no Teme "Kucnopoacoaepskaiine opraHuaecKue
coenuHeHus"

86 AMUHBL: KJTaccupUKaIus, CTPOCHUE MOJIEKYI, o011as hopmyna, u30Mepus,
HOMEHKJIaTypa U (pu3nyeckrue CBOUCTBa

87 XUMHYECKHE CBOMCTBA aNU(PaTUYECKUX aMUHOB

88 AHWIHMH: CTPOCHUE aHWINHA, 0COOEHHOCTH XHMHUYECKUX CBOMCTB aHMJINHA

89 CriocoObI oNTydeHHst 1 IpUMEHEHNE an(paTHIecKuX aMUHOB

90 AMMHOKHUCIIOTHI: HOMEHKJIATypa ¥ u30Mepusi, GU3nuecKre CBONCTRA.
OTtnenbHBIC IPEACTABUTENH (l-aMHUHOKHUCIIOT

o1 XUMHUYECKHE CBOMCTBA AaMUHOKHUCIIOT, UX OMOJIOTHYECKOE 3HAUYCHUE
aMUHOKHUCIIOT. CUHTE3 U THAPOJIU3 NENTHI0B

92 benku xak mpupoaHBIC TTOJIMMEPHI; CTPYKTYPHI OSITKOB

93 XUMHYECKUE CBOMCTBA OETKOB

94 A3oTcoepkale reTepoKInIecKrue coequHenns. HykinenHoBbie KUCIOThI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKast pOJib

95 [IpakTrueckas padota Ne 4. PerieHue sKCriepuMeHTAIBHBIX 33/1a4 10 TeME
"A3oTcoaepxaliue OpraHM4eckue coeMHeHus "

96 [IpakTuueckas paborta Ne 5. Pemienue skcriepuMeHTaIbHBIX 3a7a4 10 TeMe
"Pacnio3HaBaHue OpraHMYEeCKUX COCTUHECHUI"

97 KonTtponbHas padoTa o Teme "A30TcoaepiKalire OpraHnueckKue coeTuHeHus"

08 OCHOBHBIE IOHATHUSI XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN U METOIbI UX
CUHTE3a —II0JIMMEpHU3aIis U OJUKOH ICHC AU

99 [Inactmaccel. Dnactomepsl. Pe3nna




100 [IpomexxyTouHas aTTecTanus 1
101 Bonokna: HatypanbHble, HCKYCCTBEHHBIE, CHHTeTHYecKue. [lommmepsl 1
CTENUATBHOTO Ha3HAYCHHUS
102 O0600111eH1Ee U CUCTEMATH3ALIMS U3YYEHHOTO MaTepuaa 1o TeMe 1
"BbicOKOMOJIEKYsIpHBIE COeTMHEHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

Ne Kouun4yecTBo yacos
Tema ypoka
n/m Bcero JaTa u3ydeHust

1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN neMeHT. Y30TombI 1

2 CrpoeHue 3JIeKTPOHHBIX 000JI04EK aTOMOB, KBAHTOBBIE UHCIa 1

3 Knaccugukarus XkMHUECKUX JIEMEHTOB (S-, P-, d-, f-ameMenThI) 1

4 Pacnipenenenue >eKTpOHOB IO ATOMHBIM OPOUTAIISIM 1

5 DNeKTpOHHBbIE KOH(MUTYpAIIMU aTOMOB 3JIEMEHTOB B OCHOBHOM U BO30YXKJIEHHOM 1
COCTOSIHUH

6 DNeKTpOHHBIE KOHPUTYpAITUU HOHOB. DJIEKTPOOTPUIIATEIILHOCTh 1

7 [Tepnoanueckuit 3akoH u [leproanyueckas cucteMa XUMHUYECKUX 1EMEHTOB /1. 1
N. MenpeneeBa, CBsI3b C COBPEMEHHOUN TEOPUEH CTPOCHUSI AaTOMOB

3 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX 1
MU TIPOCTBIX U CJIOXHBIX BEIIECTB 0 TPyMIaM U Meproiam

9 CucreMaruzanys 1 0000IIeHNEe 3HAHUH IO TEME 1

10 Buabl xumudeckoit cBs3u. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM CBSI3H. 1
Bonopoanas cBs3b. MexmomnekyasipHble B3aUMOIEHCTBHS

1 BaneHTHOCTD U BaJIeHTHBIE BOBMOKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOMN 1
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM

12 [IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUSAX: COCTaB M HOMEHKJIATypa 1

13 BemecTBa MONIEKyIIPHOTO U HEMOJIEKYIIIPHOTO CTpOeHUs. THIIbI 1
KPUCTAIIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB

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

15 HctuHHBIE paCTBOPHI: HACBIIICHHBIE M HEHACHIILIEHHBIE, PACTBOPUMOCTD. 1

Kpucramnoruapatsl




16

CrniocoObl BEIpaKEHHUS KOHIICHTPAIIUU PaCTBOPOB

Pemenue 3a1a4 ¢ ucnosib30BaHUEM NOHSTUH ""MaccoBasi 10151 pACTBOPEHHOTO

17 BemecTna', "MoJispHasi KOHIIEHTpaus"

18 Knaccugukanus 1 HOMEHKIATypa HEOPraHHYECKUX BEIECTB

19 Cucremaru3zanus 1 0000IIEHUE 3HAHUI 110 TEME
KontponbHas padota no temam "Ctpoenue aroma. [lepuoanueckuii 3akoH 1

20 [leproauueckas cucrema xuMuyeckux aneMmenToB J[. . Menneneesa",
"Ctpoenue BemectBa. MHOTOOOpa3ue BemniecTs"
Knaccudukanus XuMHYeCKUX peakliuii B HEOPraHUYECKO 1 OpraHndecKou

21 XUMHH. 3aKOH COXpPaHEHHs MacChl BEIIECTB; 3aKOH COXPAHEHHUS U IIPEBPAIICHUS
SHEPTHUH MPU XUMUIECKUX PEAKITHIX

22 TenoBbie 3¢ dexThl XuMUYeCcKUX peakiuil. TepMoxuMuyeckue ypaBHEHUs

93 Borurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUi U TEPMOXUMHUYECKUM
ypaBHEHUSAM

24 CKOpOCTh XMMHUECKOHN peaklnu, €€ 3aBUCUMOCTb OT Pa3IMUHBIX (JaKTOPOB.
KaTtanu3 u xkaraim3atopsl

25 I'oMoreHHbIe U reTeporeHHbIe PeaKINU

26 [Ipaktrueckas padota Ne 1 mo teme "Bnusiaue pa3nuuHbiX (hakTopoB Ha
CKOPOCTbh XUMHYECKOW peakiuu"

27 OO6parumbie U HEOOpATUMBIE PEaKIIU. XUMHUECKOE PAaBHOBECHE

28 [IpakTuueckas paborta Ne 2 o Teme "BiusiHue pazinuHbiX (aKTOPOB Ha
MOJIOKEHHE XUMHYECKOT0 paBHOBecHsA"

29 DnexTponauTHueckas auccoruanus. CUibHbIE U caa0ble AMeKTponuThl. CTeneHb
JMCCOLMALNU

30 Nonnoe npoussenenue Boapl. Cpena BOJHBIX pacTBOPOB. Bonopoauslit
nokasarens (pH) pactBopa

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




[TpakTuaeckas padota Ne 3 mo Teme "XUMHUYECKHE PEAKIIUU B pACTBOPAX

32 " 1
AIIEKTPOJIUTOB

33 OKuCIUTENFHO-BOCCTAHOBUTENBHBIEC PEaKInU. BaykHeHne OKuCInTeNnu u 1
BOCCTaHOBHTEIIH

34 Mertop 31eKTpOHHOTO (3JIEKTPOHHO-HOHHOTO) OaiaHca 1

35 DIEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 1

36 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1

37 Pemrenne 3aga4 pa3nu4HbIX TUIIOB 1

38 Cucremaru3zanus 1 0000IIeHue 3HaHNH 110 TeMe "XuMHYecKre peakuun' 1

39 KonTponeHast pabota o Teme "XuMudeckne peakium'” 1
[Tonoxxenne HemetaoB B lleproauyeckoi cucTeMe XUMHYECKUX IEMEHTOB /1.

40 N. MenneneeBa 1 0COOEHHOCTH CTPOEHHS UX aTOMOB. DU3HYECKHE CBOMCTBA 1
HEMETAIJIOB

41 AmtoTponusi HeMETaIoB (Ha MpUMeEpe KUCIOpoia, cepbl, hocdopa u yriaeposa) 1

42 Bonopon: nonydenne, puznueckne u XUMUYECKUE CBOUCTBA. [ uapuapl

43 l"anmorensl: HaxXOXEHHE B IPUPOJIE, CIOCOOBI MOTydeHus, (PU3HUUECKre U 1
XUMHYECKUE CBOMCTBA

44 lNanorenoBoopoabl. Baxknelue KUCIOpoACOAepKaIIUe COeTMHEHUS TaJOreHOB 1

45 JlaGopaTopHble U MPOMBIIITICHHbIE CLIOCOOBI MOTYYESHHSI TaIOT€HOB. 1
[IpumeHeHre raloreHOB ¥ UX COCTUHEHUIMA

46 [IpakTuueckas pabota Ne 4. Pemienne skcriepuMeHTaIbHBIX 3a7a4 0 TeMe 1
"T"anorensr"

47 Kucnopoa: naboparopHblie U MPOMBIIIJICHHBIE CIIOCOOBI MOIy4eHus, (Pu3nuecKue 1
u xumuueckue cpoictBa. O30H. [IpumeHeHne Kuciopoia 1 030Ha

48 Oxcupl 1 NEPOKCUIBI 1

49 Pemienue 3a1a4 pa3nuyHbIX THIIOB




Cepa: HaXOXKJICHUE B MPUPOJIE, CIIOCOOBI OTyICHUS, PUINICCKHE M XUMUICCKHEC

50 .
CBOICTBa

ol CepoBo1opo1, CYIIb(HIBI

52 Kucnopoaconepxaiue coequnenus cepbl. OcoOEHHOCTH CBOMCTB CepHOU
KHCJTOTBI

53 [IpakTnueckas pabota Ne 5. Pemienue skcriepuMeHTaIbHBIX 3a1a4 1o Teme "Cepa
u e€ coeMHeHUs"

54 A30T: HaX0Xk/I€HHE B IIPUPO/IE, CIIOCOOBI MOJTy4eH s, (PU3NUYECKUE U XUMUYECKHE
CBOMCTBA. AMMHAK, HUTPUIBI

55 Kucnopoacoaepxaiue coequnenust azora. OCOOEHHOCTH CBOWCTB a30THOM
KHCJOTBI

56 [Ipumenenue a3oTa v €ro coeMHeHu. A30THbIE y100peHus

57 docdop: HaXOXKACHUE B MPUPOJIE, CIOCOOBI MOTYIeHUs, (GU3MIECCKUE U
xumudeckue cBoiictBa. dochunsr u pochun

58 Oxkcunbl hochopa, pochopcoaepxarniue kuciaoTol. Comu GocPopHON KUCTOTHI

59 [Ipumenenne Gocdopa u ero coenunennii. DochopHbie ynoOpeHus

60 [IpakTrueckas padota Ne 6. PereHue sxcriepuMeHTaNbHBIX 3371a4 10 TeMe "A30T
u pochop u ux coenuHeHU"

61 VYrinepoa: HaXoKJIeHUE B IPUPOJIE, aJNIOTPOIHbIE MOIUbUKALUY; (PU3HUECKUE U
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

62 Oxcup yriepoxaa(ll), okeun yrnepona(lV), yronbHast KUCIOTa U €€ COJH

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

64 Kpemuuii: Haxox1eHuEe B IPUPOJIE, CIIOCOOBI MOJTyueHus1, GU3NYECKUE U
XMMUYECKHE CBOMCTBA

65 Oxcun kpemuus(1V), kpeMHueBast KMCI0Ta, CUIMKATHI

66 [IpumeHeHne KpeMHUs U ero coequHeHni. CTeks0, ero nojy4eHne, BUIbl CTEKIa




67 Pewrenue 3aa4 pa3an4HbIX TUIIOB 1
68 Cucremaru3zanus u o6o0menue 3Hanui no reme "Hemeramisr" 1
69 KonTpomnsHas padora o teme "Hemeramisr" 1
70 AHanmm3 pe3ylbTaTOB KOHTPOJIBHON pabOTHI, KOPPEKIHUS OMIMOOK 1
71 [Tonoxxenne metainos B lleproanyeckoi CUCTEME XUMUYECKUX IEMEHTOB. 1
Oco0eHHOCTH CTPOCHHS IIEKTPOHHBIX 000JI0UYEK aTOMOB METAJIIOB
7 O6uue ¢puznueckue cBoiicTBa MeTaioB. [I[pumeHeHre MeTaioB B ObITY U 1
TEXHUKE
73 CmnaBsl MeTaioB. Kopposust meramion 1
74 Pemrenne 3a1a4 pa3nuyHbIX TUIOB 1
75 DNEeKTPOXUMHUYECKUH Psijl HApsDKeHU MeTayioB. OOI1ue crocoObl MOTydeHus 1
METaJUIOB
OO6mas xapaktepuctuka MetauioB |A-rpynmel [lepuoanueckoit cuctemMbl
76 XUMHUYECKUX dJIeMeHTOB. Hatpuii u kanuii: mosydenue, Gu3ndecKue u 1
XMUMHUYECKHE CBONCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX COETMHEHUN
O6mas xapaktepuctuka MetauioB | |A-rpynnsl [lepuonndeckoit cuctemsl
7 XUMHUYECKUX IJIEMEHTOB. Maruuii U KaJblUi: MOJydeHue, GU3NIeCKue U 1
XMUMHUYECKHE CBONCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX COCTMHEHUI
78 JKécTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS
79 ANOMUHMIL: TIoy4YeHue, (pu3nuecKrue U XMMUYeCKUe CBOWCTBA, IPUMEHEHHUE 1
80 AmboTepHbIe CBOWCTBA OKCH/IA U THUIPOKCUIA AIFOMUHHUS, THIPOKCOKOMIIIEKCHI 1
ATIOMHUHHUS, UX IPUMEHEHHE
81 Pemenue 3a1a4 pa3audHBIX THIIOB 1
82 IIpaktuyeckas pabota Ne 7. PemieHue skcepuMeHTalNbHbIX 331a4 110 TeMe 1
"MeTaiisl IJIaBHBIX OATPYIH"
83 OOm1ast xapakTepUCTHKA METAJUIOB MO0OOYHBIX oarpynin (b-rpymm) 1




[Teproanuecko CUCTEMBI XUMUYECKHUX AJIEMEHTOB

84 Pu3nyecKue 1 XMMHYECKHUE CBOMCTBA XpOMa U €ro COSAUHEHUN, UX IPUMEHEHUE 1

85 Baxwueiimme coenrHenust maprasua. llepmanranar kanus, €ro OKACIUTEIbHbIC 1
CBOMCTBA

86 duznyeckue U XMMUYECKUE CBOMCTBA JKeJie3a U ero coeAuHeHui. [lonyuenue u 1
MIPUMEHEHHE CIUIaBOB JKeye3a

87 @u3nyecKue 1 XMMHUYECKHE CBOMCTBA MEU U €€ COCJUHEHUN, X IPUMEHEHHE 1

88 DU3NYECKUE U XUMUYECKUE CBOMCTBA IMHKA U €r0 COEMHEHUI, X PUMEHEHHUE. 1
' 1pOKCOKOMITIEKCHI IMHKA

89 [IpakTnueckas pabota Ne 8. Pemienue skcriepuMeHTaIbHBIX 3aa4 110 TeMe 1
"MeTasibl TOOOYHBIX MOArPYHH”

90 Pemienue 3a1a4 pa3mmyHBIX THIIOB 1

91 O06o01enre 1 cucTeMaTu3alys H3y4eHHOTo MaTepuaia mo teme "Metambr" 1

92 KonTtponbHas padoTa o teme "Metamsr" 1

93 AHanu3 pe3ynbTaTOB KOHTPOJILHOM pabOThI, KOPPEKITUS OIIHOOK 1

94 Ponps xumuu B obecrieueHnr yCTOMYMBOTO pa3BUTHS dyesioBeuecTBa. [lonsTHE O 1
Hay4HbIX METOJIaX UCCIIEIOBAHUSI BEIIECTB

95 Hayunble mpuHIKIIBI OpraHU3alud XUMUYECKOTO TPOU3BOJICTBA. 1
[IpombInuieHHbIe CIOCOOBI MOTYYEHHS BaXKHEHUIITNX BEIIECTB

96 XHUMHUYECKOE 3arps3HEHUE OKPYXKAIOLIEH CPeIbl U €ro MOCIeACTBUS 1

97 Urorosag arrecranus 1

98 XuMHUS U 310pOBbE YesnoBeka. JIekapcTBEHHbIE CpeACTBa 1

99 Xumug muiny. Pons xumuu B 00eclieueHny NUIEBON 0€3011aCHOCTH 1

100 Kocmernueckue u napgromepHsie cpeacTBa. beitoBas xumus 1

101 XUMHS B CTPOUTEIBCTBE. BaskHelIne cTpouTeNbHbIE U KOHCTPYKIIMOHHbBIE 1

MaTepuaibl
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XuMUS B CEIbCKOM X03siiicTBe. Opranndeckue 1 MUHEpaJIbHbIEC yI00peHHs

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




MPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA30OBAHUS

Konx nposepsiemoro
TpeOoBaHMs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOIi 00pa3oBaTe/IbHON NPOrpaMMbl CpeIHero od1ero
o0pa3zoBaHus

Brnanenue cuctemol XUMUYECKUX 3HAHUHM, KOTOpask BKITFOYAECT:

1.1

OCHOBOTIOJIATAMOIINE TMOHATUS  (XMMHYECKHW JJIEMEHT, aToM,
U30TOMBI, AJICKTPOHHAS 000J0YKa aToMma, S-, p-, O-31IeKTpOHHBIC
opOuTamu aTroMOB, OCHOBHOE M BO30YXJIEHHOE COCTOSIHHE aToMma,
MOH, MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPHIIATEILHOCTh, CTEIEHBb
OKHUCJICHHS, XMUMHYECKasi CBs3b (G- W T-CBS3b, KPATHBIC CBSI3M),
rudpuaAM3as aTOMHBIX OpOUTasel, KpucTalauueckas pemeéTka,
MOJb, MOJSIpHAasS ~ Macca, MOJIIPHBIH  00BEM,  MoOJsIpHAs
KOHIICHTPAIHs, PACTBOPHI (MCTUHHBIC, JHUCIIEPCHBIE CHCTEMBI),
KPUCTAJIOTUAPATHI, YTIACPOIHBIN CKEeT, ) yHKIIMOHAILHAS TPYIIIA,
paaMKall,  W30MEphl,  CTPYKTypHas  Qopmyna,  H30MepHS
(cTpykTypHas, reoMeTpuyIecKast (1Tmc-, TpaHCU30MEPH),
TOMOJIOTHYECKUN PsiA, TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOA- M
a30TCcOJIeprKaIlie COCAUHEHUsI, OMOJIOTUYECKH aKTHBHBIE BEIECTBA
(yrieBompl, KUPHI, OCIIKH), MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS, KPEKHHT, PUGOPMHUHT, THUIIbI
XUMHUYECKUX peakUui (OKUCIUTENbHO-BOCCTAHOBUTENBHBIE, IK30- 1
SHAOTEPMHUYECKHE, peakIUd HOHHOTO oOMeHa, TOMO- H
reTeporeHHble,  oOpaTMMbple W HEOOpaTWMbIE€),  PacTBOP,
ANEKTPOJIUTHI, HEAIEKTPOJIUTHI, SJICKTPOIUTUYECKAS IUCCOLHALIMS,
CTENeHb AMCCOLMAIUU, OKUCIUTEIb, BOCCTAHOBUTEIb, 3JICKTPOJIH3,
CKOPOCTh XUMHUYECKOM PEaKuu, XUMUYECKOE PAaBHOBECHE)

1.2

TEOpUU M 3aKOHBI (TEOpHUs] XUMHYECKOTO CTPOCHUS OPraHuYecKUX
BetiectB A.M. bytnepoBa, Teopusi 3JIEKTPOIUTUYECKON AUCCOLUAINH,
[Tepuoauueckuii 3akon /.M. MeHaeneeBa, 3aKOH COXpaHECHUSI MacCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUU, MUPOBO33PEHUYECKUE
3HaHUs, JEXKAallue B OCHOBE NOHMMAaHUS MPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUM, COBPEMEHHbIC IMPEACTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, MOJIEKYJIIPHOM M HaJMOJIEKYJISIPHOM YPOBHSIX

1.3

MMPEaACTaBJIICHUA 0 MCXaHU3Max XUMHNUYCCKHNX peaKHHﬁ,
TCPMOJUHAMHUYCCKUX u KHHECTHYCCKUX 3aKOHOMCPHOCTAX nux
IMMPOTCKAHUSA, O XUMWYCCKOM PABHOBCCHUU, NUCTICPCHBIX CUCTCMAX

1.4

q)aKTOHOrI/I‘{eCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaBC, NOJYYCHHU H
0e3omacHOM HUCIIOJIb30BaHNU Ba)KHEMIIIUX HCOPTraHNYCCKUX n




OpraHn4eCKuXx BCUICCTB B 6bITy u HpaKTquCKOﬁ JACATCIBHOCTH
YCI0BCKa

1.5

oOmire Hay4Hble MPUHLIUIB XMMHYECKOTO MPOU3BOACTBA (HA MpHUMeEpe
IPOU3BOACTBA CEPHOM KHCIIOTHI, aMMHaKa, METaHOJa, IepepadoTKu
HedTH)

ChopmupoBaHHOCTH YMEHUH BBISBIISTH:

2.1

XapakTepHbIE IIPU3HAKK M  B3aUMOCBS3b U3YYCHHBIX IIOHATHIA,
IIPUMEHATh COOTBETCTBYIOIIME IOHATHS IIPU ONUCAHUUA CTPOCHHUS U
CBOWCTB HEOPIaHMYECKUX U OPraHNYECKUX BEHIECTB U UX NPEBPAILCHAN

2.2

B3aUMOCBSI3b XUMUYECKUX 3HAHHWHN C TOHATUSIMHU U TIPEACTABICHUSIMU
JIPYruX MPeaMETOB i 00Jiee OCO3HAHHOTO MOHUMAHUS U OOBSICHEHUS
CYIITHOCTH MaTe€pHaIbHOTO €IMHCTBA MUPA

CpopMHpPOBAHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HAMMEHOBAHUSA XHMHWYECKHX COCAMHEHUM MEXIYHAPOIHOIO CO03a
TEOPETUYECKON W TPUKIAJIHOM XHMHUM W TPUBHAIbHBIE Ha3BaHMS
BEIIIECTB, OTHOCAIIMXCS K M3YYEHHBIM KJaccaM OPraHU4eCcKuxX U
HEOPraHUYECKUX COCAMHEHUM

3.2

XMMHUYECKYI0 CHMBOJIUKY JJIi COCTaBJieHHs] (OPMYNl HEOPTaHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX
Y CKEJIETHBIX) (hOPMYIT OPraHUIECKUX BEIIECTB

CdopMHUpOBaHHOCTH YMEHHS KIACCU(UIIUPOBATD:

4.1

HEOpraHW4YecKHe BEIECTBA, CAMOCTOSTEIbHO BBIOMpAaTh OCHOBAaHHS U
KpUTEPUH IS KiTacCU(UKAIIMY U3Y9aeMbIX XUMHUECKHX OOBEKTOB

4.2

OPraHu4cCKrMC BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHHA U
KPUTCPUHN OJIA KIIaCCI/I(l)I/IKaLII/II/I N3y4acMbIX XUMHUYCCKHUX 00OBEKTOB

4.3

MO0 Pa3IMYHbIM TpPU3HAKaM (YUCIY U COCTaBYy peardpyrolluX BEIIECTB,
TEIJIOBOMY 3(PQEKTy peakuuu, H3MEHEHUIO CTeNeHeH OKUCICHUS
AIIEMEHTOB, 0OPAaTHMOCTH PEAKINH, YUaCTHIO KaTaanu3aropa)

ChopmupoBaHHOCTh YMEHUSI XapaKTepPU30BaTh NEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJEHHOM COCTOSIHUM) UM HOHOB
XUMHYECKUX ayieMeHTOB | — 4 mepuonoB Ilepmoanyeckoil cucTeMbl
J.W. MenzeneeBa U X BaJICHTHbIE BOBMOKHOCTH, HCIIOIb3Yysl MOHITHS
S-, p-, d-a5eKTpOHHBIE OPOUTAIIH, SHEPTETHUYCCKUE YPOBHU

CchopMUpOBaHHOCTh YMEHUSI OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XMMHMUYECKUX 3JEMEHTOB U 00pa3yeMbIX MMU COEAMHEHHH IO
nepuoJiaM UM rpynmnam

ChopMUPOBaHHOCTb YMEHHUS COCTAaBJIATh YPABHEHUS XUMHYECKUX
peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIIUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ oCpeaAcTBOM
COCTABJICHUA 3JICKTPOHHOTO OalraHca 3TUX peaKI_II/Iﬁ




7.2

YPaBHEHUS pEaKUMi pAa3JIUYHBIX TUIIOB; IIOJHBIE M COKpAllEHHBIC
YPaBHEHHUs pEakUMil HOHHOrO OOMEHa, Y4YUThbIBas YCJIOBUS, IIpU
KOTOPBIX 3TH PEaKIMU UIYT 10 KOHIA

7.3

peakuuil TUAPOJIU3a, PeaKINil KOMIUIEKCOOOpa3oBaHus (Ha MpuUMeEpe
TUPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHUS )

ChopmupoBaHHOCTH YMEHUS MTOATBEPIKIATh:

8.1

Ha KOHKPETHBIX MpUMEpax XapakKTep 3aBUCUMOCTH PEaKIIMOHHOU
CIIOCOOHOCTH OPraHMYECKUX COCAMHEHUN OT KPAaTHOCTH M THUIIA
KOBQJICHTHOM CBSI3M (G- W 7T-CBSI3W), B3aUMHOTO BIJIMSIHUSI aTOMOB H
IpynI aTOMOB B MOJIEKYJaX, a TakkKe OT OCOOEHHOCTEH peanu3aluu
pPa3IMYHBIX MEXaHU3MOB MPOTEKAHUS PEAKITUN

8.2

XapaKTEpHbIE XMMHUYECKHME CBOWCTBA BEIIECTB COOTBETCTBYIOLIMMH
JKCIIEPUMEHTAMM U 3aIIMCIMH YPAaBHEHUN XUMUYECKUX PEAKIMI

CpopMHPOBAHHOCTh YMEHHSI XapaKTEpPU30BaTh COCTAB M Ba)KHEHININE
CBOMCTBA BEILIECTB, MPUHAICKANMX K ONPEACIEHHBIM Kiaccam H
rpynmnaM COE€IMHEHMH (TIPOCThIE BEIIECTBA, OKCHUIBI, THAPOKCHIBI,
COJIM; YIJIEBOAOPOJbI, MPOCThIE APUPHI, COUPTHI, (HEHOJIbI, AJIbIETHIBI,
KETOHBI, KapOOHOBBIE KHCIIOTHI, CIOXKHBIC 3(PHPBI, KUPHI, YIIIEBOJIHI,
aAMUHBI, aMUHOKHCIIOTHI, OCITKH )

10

ChopMUpOBaHHOCTh yYMEHHUS MPOBOAHMTH PACUYETHI O XUMHUYECKUM
dopMylnaM W ypaBHEHUSIM XUMHUYECKUX PEAKIUU C HCIOJIb30BAaHHEM
(bU3UYECKUX BEIIMYNH:

10.1

Macchl (00b€Ma, KOJMYECTBA BEIIECTBA) MPOJAYKTA PEAKIIUU, €CITH OJHO
U3 WCXOJHBIX BEIIECTB JaHO B BHJIC pacTBOpa C OTPEACIEHHOM
MacCOBOM JI0JIei pacTBOPEHHOTO BENIECTBA WM AaHO B M30BITKE (MMEeT
IpUMECH )

10.2

MacCOBOM WM 00BEMHOM JI0JIH, BBIX0/1a TTPOIYKTA PEAKIIUH

10.3

TEIJIOBOTO 3 deKTa peakiui

10.4

00BEMHBIX OTHOIIIEHHUH T'a30B

10.5

10 HAXOXKACHUIO XMMUUYECKOM (I)OpMy.]'IBI BCIICCTBA

11

Bnanenue cucreMoi 3HaHHM O METOAAX HAYYHOTO ITO3HAHUS SBJIICHUMN
OPUPOJbI, HCIOJB3YEMbIX B €CTECTBEHHBIX HayKax W yMEHHE
NPUMEHSATh OSTU 3HAHUS TPU HKCICPUMEHTAIILHOM HCCJIEAOBAHUU
BEIIECTB U I OOBSICHEHHUS XUMHUYECKUX SBJICHUIH, NMEIOIINX MECTO B
MpUpPOJIC, MPAKTUUECKON ACATETLHOCTH YEJIOBEKAa W B MOBCEIHEBHOM
JKU3HU

12

ChopMHupoBaHHOCT, YMEHHUS TPUMEHSTH (MCIONB30BaTh) 3HAHUA O
COCTaB€ M CBOWCTBAX BEIIECTB MJIsi HKCHEPUMEHTAJIbHOW MPOBEPKU
TUIIOTE€3 OTHOCUTENBHO 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKUX
peakuuidi M MPOTHO3UPOBAHUS BO3MOXKXHOCTEM HUX OCYLIECTBIICHMUS,
CUCTEMHBIC XMMHWYECKHE 3HAHUS Ui OOBSICHEHUS U MPOTHO3HPOBAHUS




SIBJICHUM, UMEIOUIMX ECTECTBCHHOHAYYHYIO IIPUPOLY; MJId IHPUHATHSA
I'PaMOTHBIX pEICHUH MPOOJIEM B CUTYAIMIX, CBA3aHHBIX C XUMHUEH

13

ChopmupoBaHHOCTh YMEHHUS IJIAHUPOBATH U TPOBOJUTH XUMUUYECKUN
SKCIIEPUMEHT (MOJy4YeHUE W H3YyYEHUE CBOMCTB HEOPraHUYECKUX U
OPraHWYECKHUX BEIIECTB, KAYSCTBCHHBIC PEAKIIMH YIIICBOJIOPOIOB
Pa3IUYHBIX KJIACCOB M KUCIOPOJICOACPIKANIINX OPTraHUICCKUX BEIICCTB,
pelIeHHe  JKCICPUMEHTANIBHBIX  33Jad 10  paclio3HABaHHIO
HEOPraHMYECKUX M OPTraHUYECKHX BEIIECTB) C COOIOICHHEM IIPABHII
O0e3omacHoro  oOpamieHMs ¢  BemeCTBAMH W JIaDOPaTOPHBIM
o6opynoBanuem; GopMyITHPOBATH IIETH UCCIICIOBAHUS; TIPEJICTABISATH B
pasnu4HON QopMme pe3ynapTaThl IKCIEPUMEHTA, aHAJIM3UPOBaTh U
OLCHUBATDb UX NOCTOBCPHOCTDH

14

ChopMHUpPOBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIEHANPABICHHBIA MOUCK
XMMHUYECKOW HMHGPOpPMallMM B pa3IMYHBIX HCTOYHHMKAX (Hay4yHas H
ydeOHO-HaydHasl JTUTEpaTypa, CPEeICTBA MaccOBOW HWH(OpMAIWH, CETh
WuTepner u japyrue), KpUTHYECKH AaHAIM3HPOBATH XUMHUECKYIO
nHpopmanuio, rnepepadarsiBaTh €€ W HCHOJIb30BATH B COOTBETCTBHM C
MTOCTABJICHHOM y4eOHOM 3a1aueit

15

CopMupOBaHHOCTh YMEHHS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAIUIO C TO3UIUH HKOJOTHUYECKON OE30MacHOCTH
MOCJIC/ICTBUI OBITOBOW W TPOW3BOJCTBCHHON NEATEIHHOCTH YEIOBEKa,
CBSI3aHHOM C TiepepaboOTKOi BemecTB; CHOPMHUPOBAHHOCTH YMEHUM
OCO3HaBaThb  OMAaCHOCTh  BO3JCHCTBUS HAa  JKUBBIE  OPraHU3MBI
OTNpe/eNEHHBIX BEIIECTB, IMMOHMMAasi CMBICT TOKa3aTeNs MpeaesbHON
JOMYCTUMOW KOHLIEHTpAllMM, M TOSACHATh Ha TNpUMEpax CHocoObl
YMEHBUICHUS W TPEJOTBPAIICHUS HUX BpPEAHOTO BO3ACHCTBHUS Ha
OpraHu3M YeJOBeKa




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA
EI'D 110 XUMHUHN

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Crpoenne BemiectBa. CoBpeMeHHass MOJENb CTPOCHHs aToMa. PacmpeneneHue
OJICKTPOHOB II0 OHEPITCTUYCCKHUM  YPOBHSM. KJ'IaCCI/I(i)I/IKaIII/Iﬂ XUMHUYCCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHSI JHEPreTHYECKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE U BO30YKIEHHOE COCTOSHUSI aTOMOB. OJIEKTPOHHAas
KOH(UTyparus atoma. BajgeHTHbIE SJIEKTPOHBI

1.2

ITepuonnueckas cucremMa xumuyeckux 3memMeHToB .M. MenneneeBa. @usnyeckuil
cmbicn Ilepuoanueckoro 3akona /.M. Menneneesa. IIpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHHsI CBOMCTB JJIEMEHTOB W HUX COEIUHEHMH IO MepHojaM M TpyImam.
3aKOHOMEPHOCTH B HW3MEHEHUM CBOICTB IMPOCTBIX BELIECTB, BOJOPOIHBIX
CO€JIMHEHUH, BHICIINX OKCHJIOB M THAPOKCUIOB

1.3

BaneHnTHOCTB. DIEKTPOOTPUIIATENLHOCTh. CTETEHh OKUCICHUS

1.4

Bunel xumuueckoil cBsi3u (KOBaJeHTHasl, MOHHAs, METaJlInYecKasi, BOAOPOIHAs) U
MeXaHu3Mbl €€ oOpazoBaHHs. MEXMOJEKYIIpHbIE B3aUMOJCUCTBUSA. BeriecTra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTpOeHHsI. THIBI KPUCTAJUIMYECKUX PEIIETOK.
3aBHUCUMOCTb CBOMCTBA BEUIECTB OT TUIA KPUCTATUTMYECKON PEIIETKU

1.5

Xumudeckas: peaknus. Kiraccudukanus XuMHUYIeCKUX Peakiinii B HEOPraHUIECKON 1
OpPraHNYeCKON XUMUU. 3aKOH COXPaHEHHUsI MACChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dexThl XuMudeckux peakiuii. TepMoxumMuueckue ypaBHEHUs

1.8

OOpartumble peakiui. XUMHUYECKOe paBHOBecwe. DakTOphl, BIUAIOIIHNE Ha
cocTosinre Xxumuieckoro pasHoBecus. [Ipunmun Jle [llarense

1.9

OnekrponuTuieckas auccormanus. CuiabHbie W ciaOble 3nekTposuthl. Cpena
BOJIHBIX pPAacTBOPOB BEIIECTB: KHCIas, HEWTpaibHas, mienouHas. CreneHb
nucconuannu. Peaknuyu HoOHHOTO 0OMEHA

1.10

I'uaponus coneit. MonHoe mnpousBeneHUEe Bojbl. Bomopoanselii mokazatens (pH)
pacTBOpa

1.11

CnocoObl BBIPAXKCHUA KOHLOCHTpAIUHW PACTBOPOB: MACCOBAAd HOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIApHAsA KOHLCHTPALUs. HacplmmeHaple 1 HEHACHIIIEHHBIE pacTBOPBLI,
pacTBOPUMOCTD. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC pCaKknuu. IloBeneHue BelIeCTB B cpeaax ¢
Pa3HBIM 3HAUYCHUCM pH Metoant OJICKTPOHHOTO OaytaHca

1.13

DNEeKTPOIN3 PaCTBOPOB U PaCILIABOB COJIEH

OCHOBBI HeopraHqucxoﬁ XUMHHU




2.1

Knaccugukanuss HeopraHmdeckux coeauHeHuil. HomeHkmatypa HeopraHMYECKHX
BEILECTB

2.2

XUMHUYECKUE CBOMCTBA BAXKHEHMIIMX METAJJIOB (HATPHM, KaJIWid, KaJablMH, MarHuu,
ATIOMUHHM, [WHK, XpOM, JXeJIe30, MeOb) W WX coeauHeHud. OOmme crocoob!
MOJTYYCHHS] METAJIIOB

2.3

XUMHYECKHE CBOMCTBA BaKHEHIIMX HEMETANIOB (TajJoreHoB, Cepbl, a30Ta,
dochopa, yrmepomga W KpEeMHHS) W HX  COCOUHCHHA  (OKCHJOB,
KHCIIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSIMHEHUN)

24

I'enetmueckas CBI3b HCOPraHNn4YC€CKrX BCUICCTB, NPUHAMJIC)KAIIUX K PA3JIMYHBIM
Kj1accaM

2.5

WNnentuduxaius Heoprannyeckux coenHeHnil. KauecTBeHHbIe peakiuu Ha
HEOPraHM4YECKHE BENIECTBA U HOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OCHOBHBIE TIOJIOKEHUS TECOPHUU XUMHUUYCCKOTO CTPOCHUA OPTaHUYCCKUX COG}II/IHGHI/Iﬁ
AM. byrtnepoBa. YriepoIaHbli CKeJIeT OpraHM4eckor Mousiekynbsl. KpaTtHocTs
XHUMHYECKOH CBSI3H. S- U P-CBs3U. SP3-, SP2-, SP-ruOpuan3anuu opOuTaeld aToMOB
yriaepoaa. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XMMHYECKOIO CTPOEHHUS MOJIEKYJI.
I'omonoru. I'omonornveckuii psia. Mzomepust u n3oMepbl

3.2

[Tonsatue o pyHKIIMOHATBHOM rpymiie. OpueHTaMOHHBIC 3P PEKTHI 3aMecTUTENeH

3.3

[IpencraBnenne o KinaccuuKanud OpraHUYECKUX BemecTB. HomeHkiarypa
OpraHMYECKHUX COEOUHEHHH (cucreMaruyeckas) M TpUBHUAJIbHBIE Ha3BaHUS
BAYKHEHIINX MPEJCTaBUTENCH KIACCOB OPraHUYECKUX BEIECTB

3.4

CBoOoTHOpaIKaTbHBINA U MOHHBIN MeXxaHU3Mbl peakiuu. [lonarue o Hykneoduie u
anektpoduie. [IpaBmio MapkosuukoBa. [IpaBuio 3aiinieBa

3.5

Ankanpl. XUMHWYECKHE CBOMCTBA aJIKaHOB: TaJJIOrCHUPOBAaHUE, ACTUAPHUPOBAHUC,
TEPMHUYCCKOEC PaA3JIOKCHUEC, KPEKUHT', UK30MEPU3alksid, TOPCHUC. HOJ'Iy‘IeHI/IC AJIKaHOB.
]_[I/IKJ'IoaJ'IKaHBI. CHCHI/I(bI/IKa CBOICTB HNUKJIOAJIKAHOB € MaJlbiIM pPa3MCpoOM LHUKIIA.
Peakuuu MMPUCOCAUHCHUA U PAIUKAIIbHOI'O 3aMCIIICHHUA

3.6

AnkeHpl. XMMHYECKHE CBOMCTBA: p€akuun IPHUCOCIUHCHUA (FaJ'IOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THUAPOraJOrcHUPOBAHUC, FI/I,Z[paTaHI/IH), ropcHusi, OKHCJICHHA U
IMOJIMMCpHU3alliu. HpOMBIH_IJ'ICHHLIe n J'Ia60paTOpHI>IC CII0COOBI TMOJIYUYCHUS AJIKCHOB

3.7

AJ'IKa,Z[I/IeHLI. XHUMHYECKHE CBOMCTBA AJIKaIUCHOB: pPCaKIuKu IMPHUCOCIUHCHUA
(FI/I,[[pI/IpOBaHI/IC, FaJIOFeHI/IpOBaHI/IC), Trop€HusA U IMOJUMCEpU3AIlHH. HonyquI/Ie
aJIKaIUCHOB

3.8

Ankunapl. XMMHUYECKHE CBOHCTBA: peakiun MpUCOCANHCHUSA (FaJ'IOFeHI/IpOBaHI/Ie,
TUApUPOBAHUEC, TUApaTalus, T I/I,Z[pOFaHOFCHI/IpOBaHI/Ie) KaKk crnoco0 MOJTYyUYCHUA
IMOJIMMEPOB U JAPYIrux IIOJIC3HBIX IIPOAYKTOB. Peakuuu 3amerieHus. FOpCHI/IC
allCTUJICHA KaK HCTOYHUK BBICOKOTCMIICPATYPHOI'O INNIAMCHU IJId CBAPKU U PE3KU
MCTAJlJIOB. HpI/IMeHeHI/Ie allCTHJICHA




3.9

Apenbl. XUMHUYeCKUE CBOWCTBA O€H30Ja: peaklMU 3MIEKTPOGHILHOTO 3aMEIIEHHUS,
MPUCOEIUHEHUST  (TUAPUPOBAHUE,  TalloreHupoBaHue).  Peaknuss — ropeHus.
Oco0GeHHOCTH XUMHYECKUX CBOWCTB Tosyona. [lomydenue Genzona. OcoOeHHOCTH
XMMHMUYECKUX CBOMCTB ctupota. [lonmumepuszanus cruposa. CriocoObl NOJy4eHUs U
IPUMEHEHHE apOMATHYECKUX YIJIEBOJOPOJIOB

3.10

Cnuptel.  [lpenenbHble  OJHOATOMHBIE  CHOUPTHI.  XUMHYECKHE  CBOWCTBA:
B3alMO/JICHCTBUE C HATPUEM KaK CIOCOO YCTaHOBJIEHMS HaJIM4YUs THJIPOKCOTPYIIIIHI,
C TaJOT€HOBOJOPOAAMHU KaK CIOCOO MOJIydeHHsl pacTBOPUTENIEH, BHYTpU- H
MEKMOJIEKYIIsIpHas aeruaparanns. Peakuns ropenus. Ilonydenne 3raHomna: peakuus
OpO’KeHMsI TJIIOKO3bl, TUApATalMsl 3TUJICHA. OTHIEHIVIMKOIb M TIHUIEPUH Kak
MPEACTABUTENN NPEIEIbHBIX MHOTOATOMHBIX CIIUPTOB

3.11

®enon. XuMHuueckrue cBoMcTBa (peHoJa (peakluy ¢ HaTpUeM, THAPOKCUIOM HaTpus,
o6pomom). [Tonyuenue denosna

3.12

AJ'IB)IGI‘I/I)II)I. XUMHYecKre CBOMCTBA NpEaACIbHBIX AJIBACTUAOB: THUAPUPOBAHUC,
KaueCTBEHHbIE peaklUuh Ha KapOOHWIbHYIO Tpynmy (peakius «cepedpsHOro
3epkanay, B3aumojeiictBue c¢ ruapokcugoMm menu (I1). IMomyuenume npenenbHbIX
aNbJIETH/IOB: OKHUCIIEHWE CHOUPTOB, THUApaTalys aleTujaeHa. ANETOH Kak
IIpeICTaBUTENb KETOHOB. OCOOEHHOCTH peaKIM OKHCIEHUs alleTOHa

3.13

KapOoHOBBIE KHCIIOTBI. XHWMHUYECKHE CBOWCTBA TPENEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOEHHOCTH XMMHYECKHUX CBOWCTB MYpPaBbHUHOUN KHCIOTHI.
[Tonyuenue npenenbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCJIOT: OKHCIIEHUE AJIKAHOB,
QJIKEHOB, MEPBUYHBIX CIIUPTOB, ajlbJAETUA0B. Briciine npenenbHble U HENpeaesIbHbIe
KapOOHOBBIE KUCIIOTHI

3.14

Crnosxuble 3¢upsl 1 xkupbl. CiocoObl MOTy4eHHs COXKHBIX 3(upoB. OOpaTUMOCTh
peakuuu osrepuduxanuu. IlpumeHeHue CcIoXHbIX 3(QUPOB B MUIIEBOH H
nap@romMepHOi NpOMBIIUIEHHOCTU. JKUpBl Kak CJIOKHbIEe 3(QHUpbI TIIHLEPUHA U
BBICIIUX KapOOHOBBIX KHCJIOT. XUMHYECKHE CBOICTBA JKUPOB: THAPUPOBAHUE,
OKHuCJIeHHe. ['Maponu3, WM OMBUICHUE, YXUPOB KaK CIOCO0 IPOMBIIUICHHOTO
MOJIyYEHUSI COJIeM BBICIIUX KapOOHOBBIX KHCJIOT. MBUIA Kak COJU BBICHIUX
KapOOHOBBIX KUCIIOT

3.15

XHUMHUYECKHUE CBOMCTBA TI'JTIOKO3bI: pcakiun € y4aCTueM CIIMPTOBBIX U aﬂbHeFHHHOﬁ
Ipylnma U MOJOYHOKHUCIIOC 6p0)KeHI/Ie. HpI/IMeHeHI/Ie T'JIFOKO3HEI, e€ 3HaueHHE B
KU3HCACATCIIbHOCTHU OopraHnusma. I[I/IcaxapI/II[BIZ caxapo3sa, MaJIbTO3a.
BoccranapauBaromiue u HCBOCCTaHABJIHNBAKOIIUC Aucaxapubl. FI/II[I)OJ'II/I?»
AUCaXaprua0B. Honncaxapnnm: Kpaxmall, TJIMKOTCH. CTpOGHI/IC MaKpOMOJICKYJI
Kpaxmaja, TJIMKOT€Ha W LEJUIIOJIO3bI. ®dusznueckue CBOMCTBA KpaxmMmajia H
LIEJUTI0103bI. XHUMHUYECKHE CBOMCTBA KpaxMajia: TUAPOJIN3, KAYCCTBCHHAA PCaKIUA C
HOAOM. XHMHYECKHME CBOMCTBA IEIIIIOJIO3BI: ruapojuns, IOJYyUICHUC S(I)I/IpOB
1nen0a03el. Iloasatue 00 HCKYCCTBCHHBIX BOJIOKHAX (BI/ICKO3a, alleTaTHBIN IJ_ICJ'II()

3.16

AmuHBI. AMUHBI Kak OPraHnYCCKUC OCHOBAHUA: PCAKIOUHN C BO,[[OfI, KHUCJIOTaMH,
pCaKknusd TOpPCHUS. AHUIIMH Kak MNpCACTABUTCIIb ApOMATHUYCCKUX aAMHHOB.




XVWMHUYECKUE CBOMCTBA aHWJIMHA: B3aWMOJCUCTBHE C KUCIOTaMH, OPOMHOW BOJIOM,
okucieHue. [lonyyeHne aMMHOB AJKWJIMPOBAHMEM aMMHUAKa M BOCCTAHOBJIICHUEM
HUTPOINPOU3BOAHBIX YTJIEBOJOPOIOB

AMUHOKUCIOTBI # OCNKH. AMHWHOKHUCIOTHI Kak aM(OTepHbIE OpraHHYECKUE
coenuHeHusl. OCHOBHBIE AaMMHOKUCIOTBHI, oOOpasyromue Oelku. XUMHUYECKUe

3.17 .
CBOMCTBa OCIIKOB: THJPOJIU3, JICHATYpalHs, Ka4eCTBCHHbIC (IIBETHBIC) pPEeaKIUd Ha
Oenku
Crtpoenue u CTpyKTypa MoJuMEpOB. 3aBUCUMOCTh CBOMCTB MOJIUMEPOB OT CTPOCHUS
3.18 MoJiekysl. OCHOBHBIE CHOCOOBI TOJNYYEHUS BBICOKOMOJICKYISIPHBIX COCTUHEHUMN:
peaKIfy MOJUMEpPU3AINH U MOJUKOHAeH cauu. Kiaccudukaius BOJIOKOH
319 #H##Par### 1 nenTudukanys opraHM4ecKuX coequHeHu. Perenue
' SKCIIEPUMEHTAJIbHBIX 3a7[a4 Ha PaCliO3HABAaHNE OPTAaHUYECKHUX BEIIECTB
3.20 I'eneTnveckas CBsI3b MKy KJIaCCAMH OPTaHUYECKUX COCTUHEHUN
4 XuMUS U )KU3Hb
41 XuMusg B TOBceqHEBHOW ku3HU. IlpaBuna Oe3omacHON paboThl C €IKUMHU,
' TOPIOYUMH M TOKCHYHBIMHU BEIECTBAMH, CPEACTBAMU OBITOBON XMMHUH
Xumusi ¥ 310pOBbE. XUMUSI B MEAUIIMHE. XUMHS U CEITHCKOE XO3SMCTBO. XUMHS B
4.9 MIPOMBITIJIEHHOCTH. XUMUS U YHEPreTHKA: MPUPOIHBIA M MOMYTHBIN He(TSIHOM Tra3bl,
' UX coctaB u wucnosb3oBanue. CocraB HedpTH U e€ mepepaboTka (TIPUPOIHBIC
VCTOYHHKH YTJI€BOJOPOOB)
XUMHUST M OIKOJIOTHS. XHMHUYECKOE 3arpsi3HEHHWE OKPYXKAIOIIEeW Cpelbl M €ro
43 nocaeacteusi. Oxpana ruapocdepsl, mouBbl, atMocdepsl, Gaopbl U (ayHbl OT
' XUMHUYECKOro 3arpsisHeHus. [IpoOnema oOTX0Z0B ¥ MNOOOYHBIX MPOJYKTOB.
AJbTEepHATUBHBIE UCTOUYHUKH SHEPTUU
OO0uiue mnpeacTaBiICHUS O MPOMBIIUIEHHBIX CIOCO0aX MOJYYeHHUS] XUMHUYECKUX
44 BellecTB (Ha MpHUMepe MPOU3BOJACTBA aMMMaKa, CEpHOM KHCIOTHI). UYépHas u
' uBeTHass Metauryprusa. CTEeKJI0 U CHIIMKATHasl MPOMBIIIEHHOCTh. [IpoMblniienHas
opranunyeckas Xxumus. CpIpb€ JUIsl OPraHM4eCKOM MPOMBIIIIIEHHOCTH
5 Tunel pacy€THBIX 3a/1a4
51 Pacuérel macchl BelecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIUYECTBY
' BEIIECTBA, Macce WM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB
5.2 Pacuérsl TerioBoro >ddexra peakuu
5.3 Pacu€tbl 00BEMHBIX OTHOIIEHUH Ta30B MPU XUMHUECKUX PEAKIIUAX
5.4 Pacuérel macchl (00bEMa, KOTHUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
' U3 BEUIECTB IaHO B M30BITKE (MMEET MPUMECH)
55 Pacuérbl MmaccoBoit mim 00BEMHOM JOTU BBIXO/Ia MPOAYKTA PEAKIUU OT
' TEOPETUYECKH BO3MOYKHOTO
5.6 Pacuérel maccel (00bEMa, KOTHUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIH OJHO U3

BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEACIEHHON MAaCCOBOU TOJIEH PACTBOPEHHOTO




BCIICCTBA

Pacu€tsl ¢ uCnIOIB30BaHUEM MOHATHI «MACCOBAs A0JID), «KMOJISIpPHAs

5.7

KOHUEHTPALHS», «PACTBOPUMOCTbY

Haxosxnenue monexyinsipHoi popMysbl OpraHM4eCKOro BEIIECTBA 0 €T0
58 INIOTHOCTHU U MAaCCOBBIM A0JISIM 3JICEMEHTOB, BXOIIIIUX B €I'0 COCTaB, UJIHU I10

IPOJYKTaM CrOpaHus

YUYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
VYuenuk O. C. IN'abpuensina, U. I'. OctpoymoBa u ap. «Xumus. 10 kiacc.
YryOn€HHbIN ypOBEHBY
VYyeonuk O. C. 'abpuensna, 1. I'. Octpoymosa u ap. «Xumus. 11
Kjace. YriayOa€HHbIN yPOBEHBY
METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
O.C.I'abpuensn. Xumus. 10 knacc. YriayOlieHHbINH ypOBEHb. Y UeOHHUK.
1. O.C.I'abpuenss. Xumus. 11 knacc. YriryOiaeHHBIN YpOBEHb. Y YeOHHUK.
2. O.C. TI'abpuensn, N.I'. OctpoymoB. HacTonbHast KHHUTa JJ1s1 yAUTEIIS.
3. I.T". Xomuenko. COOpHUK 3a71a4 110 XUMHH JIJISI CPEIHEH IIIKOJIBI.
4. O.C. T'adpuensn, W.I'. OctpoymoB. Meroaudeckoe mocoOue s
yUUTETIS.
5. B.b. Bonoguk, E.JI. Kpyreukas. Oprannueckasi Xumusi. Y IpaxHEHUS U
3a/1a4u.
6. O.C. I'abpuensn, U.I'. Octpoymos, E.E. OctpoymoBa. Oprannueckas
XUMHSI B TECTAX, 3a/1a4ax, ynpaxHeHusx. 10 kiacc.
7. KontpompHO-u3MepuTenbHbie Matepuanbl. Xumusa:10 xmacc/Cocr.
H.IT. Tpoery6oga.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI
CETU UHTEPHET
POIII



Mos mxkomna



